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BeepeHne B TEOPUIO [UHAMUYECKUX
ONTUMU3ALMOHHBIX MOgenen

8.1. AHAJIN3 JUHAMHNYECHNX IPOITECCOB

JJEMEHTH NUHAMWKY W Y9eT BPEMEHM uIDAJINd BaKHEHINYI0 pOJib
B IIECKOJbRUX MPHUKIAAHEIX 33a7a9aX HCCIETOBAHHUA OMEpanuii, paccMmMoT-
PEHHBIX B MPEIBAYIUX IJIaBax,— KaK, cKayieM, B ofmel samaue mia-
HUPOBAHUA IPOM3BOACTBEHHON mporpammel (pasp. 2.6). Opmaro panee
OCHOBHOE BHHMAHHUE Y/eJIAJ0Ch PACCMOTPEHHI0 AJTOPUTMOB, HKOTOPLIE
MO3BOJIAKT HAXOMUTh PElIeHUA CUCTEeMBI, BRIYANIIEH OOJbLIICE YUCI0
orpanudenuil. Mpl, Hampumep, BHIACHUIM, KakuM o6pasoM CcHMIIEKC-
HHIfI MeTOoI 1103BOJIAET HA KakAOW WTepanum HOJAyYaTh AONYCTHUMEIHN
NJaH, YHIOBJIETBOPAKIHN BCeM OrPANHYEHHAM CHCTeMbl. B ToM ke
KOHTEKCTe aHaJM3MPOBAJach YCTOWYMBOCTL PEINEHUA 3ajaud JuHe-
nporo mporpammuposarma. B ra. 6 u 7 pacemorpenn ocobennocTn cTpyK-
TYpbl CETEBBIX MojeJell; OCHOBIOe BHUMAHUE 37ech ORIO yHesaeno
5QeKTUBHBIM METO/IaM OTHCKAHNA YUCJICHHEIX pPelIeHu# sajgad Gosbiroil
pasMepHOCTH. KEJUICTBEHHBIM BajKHBIM OTCTYNJEHHEM OT M0J00HOTO
MOMX 0714 ABJAETCA AJITOPUTM pelleHus 3329 OTHICKAHWA KPaTIailiero
OyTH Ha OPUEHTUPOBAHHOW aluKJIWdeckoidl cetu (pasm. 7.7). B pTom
AJTOPUTME HCIOILIYETCA <OJHOCTOPOMHASA OPHENTALMA» CeTH, U Tu-
TATENI0 PEKOMEHJYeTCsi CHOBA BHUMATEIbHO €r0 PACCMOTPETDh, IPeFKe
9eM NPUCTYIUTH K M3ydeHmio pasa. 8.2.

B 1. 8—12 pemaminee 3HadeHme mo-IPe;RHEMY UMEET OJHOBPEMEH-
HHH yueT Bcex OTpaHMYeHMi CHCTEMBI, OJHAKO W3JAaraeMblil 37eCh MaTe-
pHaJi B OCHOBHOM NOCBALICH IMHAMUYECKUM CTPYKTYDPHEIM 32BHCUMO-
CTAM ONTHMUBANMOHHEIX Mojexedi. B oTux riapax paccMaTpuBamTCs
TOJbKO JICTEPMUHUPOBAHHLIE 33Ja4M, TAK YTO B KIKMON U3 HUX IIPO-
IlecC PeIUeHUsA IPUBOAUT K OJHO3HAYHOMY pe3yabTary. BepodaTHocT-
HHEe Mofjenu wuccrepyiores B ra. 17-—18. Opuarko wuraTenb yBUIUT,
9T0 aHAaJUTUYECKHE MeTOAs peileHus OOJBIIMHCTBA BEPOATHOCTHHIX
3amaqd  ARJAITCH HENOCPeACTBeHHBIM  o0obmenumeM Tex NOAXOHOB,
KoTopsie majaraiotea B 1. 8—12. CooTBeTcTBEHIIO HU3yYeHHE METOXOB
pelllenA [eTepMUHMPOBAHHBIX 33a9 OKABBIBAETCA BeChMa IIOJE3HEIM
U B KA4eCTBe HOATOTOBKHM K PACCMOTPEHHN) BEPOATHOCTHBIX MOIEJel.

B ra1. 8—12 ocnoBroe pauManue Oypner yueireno gopMe U CBoICTBaM
ONTUMAJbHBIX IJIAHOB. DByIyT u3y4YeHbl YCIOBUH, KOTOPHIM [JOJIKEH
YAOBJETBOPATE OITUMAIBHBINA MHOTONIATOBBIA NPOLECC MPUHATHA pelle-
HUH, ¥ WCCIENOBAHO, KakuM 06pasoM UCHONB30BATH HTU YCIOBUA A
HaxomIeHud nydmero BapmanTa. [lomoGHmMit amanus gacTo HABKBAKT
OUHAMUNECKUM NPOZPAMMUPOCAHUEM.

OCHOBHEIM TIpeIMeTOM PACCMOTPEHHA B TIJ. 8 ABIAETCA aHAIH3
ycToituuBocTu pemmenuii Bo Bpemenn. Haupumep, umrarexs yBUAMT, 9TO
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yBeJuYeHAe IUTeIRHOCTH ILIAHOBOTO TEpHOfa MOMKET CYMecTBEHHO
DOBJKATL Ha TNPAaBUWIbHOCTEH TeKymero Bribopa. Hapsany ¢ stum Bompo-
coM OGymeT TakyKe M3yYeHO BJIMAHHE HAYAJbHHIX YCJIOBUHA (HA9aTbHEIN
YpOBEHD 3amacoB) M orpaHwdeHuil (orpaHMYEHHOCTh TPOM3BOACTBEHHBIX
MOIIHOCTEI).

Bo Bcex momensix, paccmarpuBaemuix B ra. 8—10, nnamoBnii mepm-
OJl ABIAETCA KOHEIHBIM — HANPUMEp, OH MOKET OHTH PaBeH TOAy WM
mecatmiaermio. B ra. 11—12 6yayr obey:aensl 0cobeHHOCTH ONTHMM3a-
T B yCIoBusx Oeckomednoro miamosoro mepmoxa. (Bompocw amckon-
THPOBAHHUA BO BPEMEHH W IPWUBEEHNA DHKOHOMHYECKUX MHOKA3aTelxeil
K HCXOAHOMY MOMEHTY BPeMeHH OYNyT m3JaraThCsa Jumb B ri1. 11.)

3a yBeauueHme TAYOMHE AHATH3a AUHAMAYCCKAX MPOIECCOB HPH-
XONUTCHA MJIATHTh. LaK, B TOM CIydae HeOOXOoMMMO PATHKAIBLHO COKpa-
mMaTh PasMepPHOCTh (IMCIO0 OTPAHMYEHUN) TMHAMAIECKAX ONTUMU3AIHOH-
HHIX MOJeJIeii 10 CPABHEHHUIO ¢ THIHIHBIMI 3aa9aMu IRHEHHOr0 mporpaM-
muposanud. Onmako mpefJjaraeMblfi moAXo[l 7aeT He TOJBKO IeHHEBIE
MOMOJHUTEIbHBIE PE3YABTATH, HO M DPAJA NPAKTHYECKUX NPEAMYIIECTD.
OfHo U3 HUX ye YIOMMHAJOCH BEINE: 3TO BO3MOKHOCTh HCIOJIb30BAHUA
NAMHAMAYECKOr0 IPOTPAMMUDOBAHUA TPU OECKOHEIHOM - IITAHOBOM
mepmone. Jlpyroe ero mpeuMymecTBO COCTOMT B TOM, UTO TAKOH IOAXOT
HO3BOMAET pemaTh PAf 3aga® He60oabIoH PasMepHOCTH, ABRIAIOMIAXCH
TeM HC MeHee Ba/RHBIMU JaCTHBIMH COYYasaMHA 33729 HEIUHEHHOTO MpO-
TpamMMupoBanusa. K HuM OTHOCATCA 3amadm ¢ HeINHEHHON UeleBOH
dymaknmeit u meboMBIIUM UMCIOM HEJWHEHHBIX OTPAHHUEHUN, a TaKKe
. 3ajau;m C OejoumciaeHusiME nepemeHusiMu. B ra. 10 6ygyT mpunenenn
KOHKDETHHE NpuUMepH, NTOKA3HBaoIWe, 9T0 HOXo0HEe 3agawum, Haske
BHEIDHE HPOCTHE, MOTYT OLITH CIMKHEME W 3amyTauHeiMu. Haxromer,
OpHEBEJIEHHbIE YHCICHHLE METONH TPUMEHWMH I K DARY upobieM mpu-
HATAA PEIIeHMit, MO CYMECTBY He SBIAIUXCA NHHAMHUIECKAMH, KOTO-
peie, OZHAKO, A yAOOCTBA aNTOPUTMHU3ANUE MOMKHO PaccMATPHBATD
KAk [WHAMOYECKME WUIH Ipeo0pasoBHBATH B MHOTOMIATOBHIE.

Jdasa Toro urofLl 9uTATeNb BHIEN BCe M3TaraeMble BONDOCH B JOJIK-
HOH HmepcHeKTmBe, MHOMYePKABAETCA, 9TO YHCJIEHHbIE DENIeHUA BCeX
Momeneit B ri1. 8—10 MOKHO MOAYYHTH ¢ TOMOMBIO Pamee H3YICHHEIX
aaropnTMoB (B 9acTHOCTH, aJTOPHTMA HAXOKIEHUs Kpardafimero myrtm
Ha OPHEHTHPOBAHHON amMuKINIeCKoH ceTH). BajkHeilmias mama Ieap —
'HAYINTBLCA TPEICTABIATH MOJENW B TAKOM BHJIE, B KOTOPOM BEIABJIAIOT-
¢ WX AUHAMHWIECKHe CBOHCTBA. JTa Helb AOCTHraeTca ordacTu OJaro-
fAaps TOMY, 4To HANI CI0Bapb B 00JacTH HCCIENOBAHHA omepanmi mo-
TDOJHAETCA HOBHIMA TePMOHAMH, 4 OTIACTH 6Jarofaps BBEIeHHIO yI06-
HOll cmcTeMHl MaTeMaTmdeckmx obosmadenuit. OHAKO IHTATENH HOUMET,
9T0 HE CYmMEecTBYeT HPOCTHIX LPaBMi, MeXaHmdIeCcKOe HOPHMEHeHHe Ko-
TOPHX B Jd1060if 3a7a9e M03BOJAET BHIABATH ee AMHAMHUIECKHeE CBOMCTBA.
JlyqmmnMm yaureseM ABIsSeTCH ORbGUM, MEITOMY B TEKCTE NPHBORATCHA MHO-
rooGpasusie mpmMephl. MHOrHe KOHKDETHLIE ONTHMH3AIMONHEE 337a9d
yraetcs cpopMymHpOBATE HECKOALKAMHK BHEIOHEe pPa3IMIHBIMH CIIOCO-
Gamm, mpmdeM, Kak OymeT BAMHO U3 JaNbHENmero, B KaKmoi m3 gopmy-
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JHUPOBOK B I[€HTPE BHUMAaHHMA HAXOMUTCHA Ta WM MHAS H3 CTPYKTYPHEIX
3aBHCUMOCTE.

3Havenpge gUHAMHYECKOTO uporpammmpoBanms. Cpernanuble BHIIe
BBOJHHE B3aMedaHHA TOJIKHHE 00JEeriuTh YHATATENI0 LepeXof, K HOBOH
TOUKE 3pEHUsA, OTIMIHOH OT To#, KoTopasa pasBHBajach B IPeLIAYyMMX
raaax. OOHAKO D0 CHX IIOP HEYETo HE TOBOPHWIOCH O IPAKTHIeCKOM BasK-
HOCTH HM3y9YaeMBIX Jajee mopiendeil. Beqnmxo A7 UX SKOHOMHIECKOE 3HA-
genne?

Kak Owmo mokasamo B NpeNLIIYIMIMX TJaBaxX, MofeJn JuHeHHOro
IpOrpaMMHMPOBAHHMA B OOJBIIHHCTBE CJAYIAae€B HCIOJH3YIOTCA B IpO-
MBIIJIEHHOCTA [N OPHHATHA KPYOHOMACHTAOHEX IJIAHOBHIX DpelleHHit
8 CIOKHBIX CHTyaImHsaX. B To jKe BpeMsa Mofiednm [AHHAMH9ECKOTO IPO-
rpaMMAPOBAaHUA OOHYHO TPHMEHATCA NpPH peIleHHH 3ajad 3HadH-
TeJBHO MeHbinero mMacmraba. BoT mexoTopwe THOWYHBIE 00JACTH IPH-
MeHEeHHUA Mojelleil [WHAMHUYEeCKOTO ITPOTPAaMMHUPOBAHEA NPH OPUHATHU
peleHnit:

PaspabGorka mpaBui ympaBjenHmAa 3amacaMd, YCTaHABJIHMBAIONIMX
MOMEHT IIOIOJIHeHWUs 3amacoB W pasMep NONOJHAIIIEr0 3aKasa.

Pazpa6orka OPHAIUOOB KAJEHJAPHOr0 MJIAHAPOBAHHA HPON3-
BOJICTBA M BHPABHHBAHHUA 3aHATOCTH B YCJHOBUAX KOJIEGIIONMErocs
CcIpoca Ha MPOAYKIHIO.

Onpenenenue neobOxogmmoro ob6mnema 3amacHBIX dacTelf, rapas-
TApyoIero »@eKTuBHOE MCHONB30BaHUE [OPOTOCTOAIEr0 000py-
JIOBAHHASA.

Pacupenenenne nedMUMTHLIX KAORTAJNBHBIX BIIOKEHHH MEKIY
BO3MOKHBIME HOBBIMH HAIIPABJEHAAMHM HWX HUCIOIb30BAHMIA.

Bribop Meronos mpoBefeHMa peKIAaMHOI KaMIaHWH, 3HAKOMAMEIl
MOKyIHaTels C OpPONYKIMeH GupME.

CucTeMaTH3alWsA METONOB MOMCKA IEHHOTO BHAA DPeCcypCoB.

CocTaBieHne KaJeHfapHbIX TJIAHOB TEKYMero M KauuTaJdbHOro
PeMOHTaA CIOKHOTO 000pyIOBaHUA.

PaspaGorka mONTOCPOYHEIX IpaBMJI 3aMeHH BHOHBAIOMMX U3
BKCINIyaTallMX OCHOBHHEIX (OHOB. :

BonpmuHCTBO 9THX NIPHMEHEHHMH [eTajJblo paccMaTpUBaeTCAd B Ha-
CTOAmEeH ¥ MOCHeNyONMX IjaBax, TAK 4TO 31eCh He TpedyeTcA MOIOJ-
HATEJbHBIX TOACHEHHUM.

Hpomneccw mpuHATHA pemienuii, K KOTOPHM OTHOCUTCA DAJ YUQMSAHY-
THIX BHINE MOJIENEH, 9aCTO OTHOCATCS K TUCIY MukposkoHomuueckur. Omaa-
KO BO MHOTHX PeaibHO (YHKIHMOHHPYIONMX CHCTeMaX eykeHeflelbHO Tpe-
6yeTcAa npUHUMATDH THCAYH TAKAX pPelIeHHR. B ¢CBA3M ¢ 5TAM MOJleNH THAA-
MA9ECKOT0 NPOTrPaMMHUDPOBAHMA IEHHH HMEHHO TeM, 9T0 OHHU I03BOJAKT
UPHHAMATH MIUIIMOHE PeMIeHHit Ha 0CHOBe CTaHAaPTHOTO IMOAXOAAa (Jacro
¢ mcmoab3oBanneM JBM) npu MuHmManbHOM BMeIaTelbCTBE 9elOBEKa.
Bes cnoB monatno, uTo faske ecim Kaykmoe M3 TAKMX peinenuil, BasToe
B OT[eTBHOCTH, HE ABIAETCA CYIMECTBEHHHIM, TO B COBOKYIHOCTH OHH
MOTYT OKa3KBaTh Gonplnoe BIHsAHNE Ha mpubbLim $upM. Muorme ¢upmsi,
BOCHONB30BABIIAECH MOMIEJIAMH JHHAMHYECKOTO TLipOTpaMMHpPOBAHMA,
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ORI HEIIOXO0 BOBHATPAMIEHB — MM yHAIOCHh JOOBUTRCA COKPAMIEHHS
3aTpaT Ha oOCIHy;KMBaHWE M PEMOHT MJIM ;K€ YPOBHA 3amacoB Ha 25% u
Gonee, npudemM Ge3 Karoro-1mbo yXyAMERUA KA4eCTBA OOCHYRUBAHHA.

HebGoanuioe nacrasaenune. Qdmeit 0coGenHOCTHI0 BCeX Mojenell MuHa-
MUYeCKOTO TNPOrPAMMHEDPOBAHUA ABIAETCA CBefHUE B3ajadd NPUHATHA
pelieHuil K IOJAYYeHHI0) PEKYPPEHTHHX COOTHOImeHuil. Kcaum gutaTens
HUKOI/]a He TOJAb30BANCH HOLOOHNMEU (OPMaTu30BAHHNIMU METONAME [
pelieHus 3aJa4, TO CBA3AHHAs C 9THM CHCTEMa MaTeMaTHuecKux obozma-
YeHu#l MOMET IMOKAa3aThCsA eMy CTPAHHOM W Jasike BHIBBIBAIOINIER HefoyMe-
Hue. IlpuBopuMEle HMKe COBETH WOMOTYT YHTATEN) HPEOAOIETEH I0K00-
HBle TPYIHOCTH,

TercT peromenayeTcss UpouecTh He Menee ABYX pas. Ilpu mepBom
YTeHHH CJefyeT 110CTapaThCs IOHATH CMBICI IIOCTaBIEHHOR 3ajadn
¥ XOPONIO 03HAKOMHTLCH ¢ YCIOBHLIME 0003HAYEHUAMM; DU BTOPOM ¥Te-
Huu Gonbuie BHEMaHUA 1{eJecoo0pasHo YHEeNATh JETAlsM IOCTAHOBKH,
B TOM 4YHCIe U XapakTepy MaTeMaTHdeckux Bbipaskenuil. Heobxopgumo
BHUMAaTEIbHO O3HAKOMHTHCA C YHCICHHHIMH lLIDUMepPaM@ U IIPOBEPHUTH
HIPaBUJIBLHOCTh PACUETOB BO BCEX TeX CAydasX, KOTFA ATO PEKOMEHIYeTCs:
B TexcTe. HaxoHer;, Heo0XONMO NPOSBUTH TEpPIEHHMe M HE KAIETH Bpe-
MEHU Ha U3ydYeHume MaTepmaja, DrCTpo yCBOMTH METOXBI AUHAMHYECKOTO
[IPOTPAMMUDOBAEUs YAAETCA JAJeK0o He BCEM, IPUIEM Jel0 MOKeT Me-
JEHHO LPOABHIATBCH JIae Y TEX, KTO CTAJKUBAICH C PEKYPPENTHBIMA
COOTHOMEHYAMY npesae. OFHAKO eCiu CAefloBaTh NPUBEIEHHEIM COBeTaM,
TO II0CJA€ PACCMOTPEHHs HECKOJAHKHX IDUMEPOB B KaKOil-TO MOMEHT Be-
3aIIHO- HACTYIIAET «O3aPeHWUe», TOC/]Ae Yero IuTaTeJhb MepecTaeT MCIOLITH-
BaTh TPYAHOCTH B IOHNMAHUHK CMBICIA PEKYPDPEHTHHIX COOTHOINEHHI.

8.2. 3AJAYA O JWIMHAHCAX: ANJIErOPHUA

Ha anneropmueckoM npumepe OOBACHUM HEKOTOPhIE BajKHbIE naen
IMHAMMYECKOT0 MPOrPaMMUDPOBAHMUSA, 4 TaKKe IOCTPOMM CHCTEMY yCJIOB-
HEX o0o3Hadenmit mumammueckux Mogeneil.,CaMa 3agaua He CONEDKUT
HHYEro HOBOTO — B Heit mompocTy Tpebyercsa naiiTu KpaTdaiimuil myTh
HA OpHEHTUPOBaHHON amuraHdeckoir cetu. (QIIaxko pacCMaTpUBAaEMLIN
B HACTOMIIEM pAasjene KOHKPETHHH IpuUMep COAep:KHT 00JAblle MOACHe-
HUN, ueM ppuMep B pasp. 7.7, Ijie M3IATANCA AJTODUTM HaXOMmKICINA
KpaTuaiimero myTH. ,

IIpumep. HHun nerxorga mMmeTep M., KOTODHIL pemua OTIPABUTHCA
nckatp cdactha B Cam-Opaunumceko. B Te [gum AuawKaHcH OHNIM equH-
CTBEHHBIM BHIOM OOMECTBEHHOrO TPAHCIOPTA JUIA MOE3IKU U3 BOCTOUHBIX
mTaToB, rae mpo;suBan mucrep M., Ha 3amag. B Gropo nyremecTrruii emy
noxasaau KapTy Coepmuennsix [lTaroB (puc. 8.1) ¢ maHeceHHHIME Ha Hel
MUINARAHCOBLIME MapuIpyTaMn, KOTOpbie OGCIyMMBAANCHE B TO BPEMA.
Kampgptit kBampaT Ha KapTe m3o0pajkaeT ofun W3 LITATOB (COCTOSHMIA);
I yoofcTBa IITATH TPOHYMEPOBAaHLI. 3aMeTuM, 9TO, Kakoji Obl 13
BapuaHToB myTn oT mrarta I (BocTok) mo mrara 10 (3anax) Mpl Hu BhOpa-
1, OH BRI0YAET 4 MIUIMKAHCOBHX MapmipyTa — Wil 4 maray.
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ITockonwrky MucTepy M. GmIIIO M3BECTHO, 49TO NYyTEIIECTBUE CBA3AHO
¢ CepPBe3HLIMU OTMACHOCTAMU IS 3J0POBbA W yKU3HHU, Tepe]] 0THe3l0M OH
pewna 3acTpaxoBaThes. CTaBKA CTPAXOBOTO IIaTerka (MHBIMU CJIOBAMH,
CTOMMOCTh, OTBEYAINAsA NPUHATOW cTpaTermm BeiGOpa myTw) 3aBuUCesa
oT u30MpaeMpIX [HAMKAHCOBBIX MAapuUIPyTOB, ¥ OHa ObiTa TeM BHIIIE,
geM omacHee MapmpyT. O6Go3mauuM uepes ¢;; CTOUMOCTh CTPaxOBOTO
[OJIMCA JUIA TIePee3/ia W3 INTaTa i B IITAT j. YCHOBHBIE YUCAEHHBIE 3HA-
ueHus c¢;; npoctaBiensl mHa puc. 8.1. Ilear Mucrepa M.— BrifpaTh

Puc. 8.1. 3agaya o puwrmmancax.

TaKkofl myTh OT mrata I mo mrata 10, pust RoToporo ofmas CTOMMOCTH
CTPaxOBAHUA ABIAETCA MUHUMAJIBHOW (YMTATENTI0 PEROMEH/YETCA OTHIC-
KaTh ONTUMAJBHBEIM IYyTh CAMOCTOATENHHO).

Mucrep M. mawan amaiams npobGaeMel ¢ TOro, YTO NPUBHAI CYMECT-
BeHHHIM COPMYIHPOBAHHBINA HUKE TPUHIAII.

Mpuuanun onTuMaabuocTHn, OnTHMagbHAs CcTpaTerus
ofmagaer TeM cBOHCTBOM, 4T0, KAKOB GH HEU OBLT IYTh JOCTW:RKEHHUS HEKO-
TOPOTO ITaTa (MIM COCTOAHUA), IMOCHETYIOLIMe PEeINeHus ONKHB IIPH-
HaJ1esKaTh ONTUMANBHOW CTpaTeruu [JiA 4acTu TYTH, HAYHHAIOMEHCH
C 3TOr0 COCTOSHUA.

Taxum obpasom, Mucrep M. HOHAI, YTO, HAUDPUMEP, OUTHMAJBHEIA
myTh w3 mraTa 6 He 3aBHCHT OT TOU'0, KAKUM MapIIPyTOM OH mpuOyeT
B Hero. (Bompoc guTaTento: Kax HaiTH ONTUMAJIBHEA MapuUIipyT U3 IITaTa
6?) PazsuBas aTy Jormueckymo ujeio jazee, Muctep M. mpumen K BHBo-
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Iy, 9T0 ecad OBl OH 3HAJ ONTHMAJILHBIE MYTH W3 INTATOB &, 6 W 7, TO CMOT
651 MOCTATOYHO JIETKO ONPENENdTh M ONTUMANLHLINA OYyTh W3 mTaTa & —
KOHEYHO, eCclIM OBl OH pemmI exaTh depes »TOT mTat. B camom peue,
noTpeboBanock OB TUIIb CYMMUPOSAMDL CTOUMOCTH I€pee3fia U3 mTaTa 3
(6yTH TO ¢35, C3g UK C37) C PaHEe BRYACIEHHON CTOMMOCTHIO ONTHEMAILHOTO
myTu (COOTBETCTBEHHO U3 UITaTOB §, 6 Wim 7), a 3aTeM CpPAaBHUTH [OMYUeH-
HEle CyMMBI H BEIOPATh TOT IOTAT, IJAA KOTOPOrO 3Ta CyMMa MUHUMAJBHA.
AnanormunsiM 06pa3oM, Hafinsa ouruMalbHEe NyTH U3 mratoB 2, 3 u 4,
MO;KHO ONPeNeNINTh ONTUMAIBLHHA nmyTh u3 mraTa /. (Bompoc guratemnio:
KaK 3TO CeIaTh?)

A5 TOro 9T00 yUeCTh chOPMYTUPOBAHHBIN NPHHIUN ONTAMAIBLHOCTH
7 €ro BHYACIUTENBHBIA CMBICH, YIOOHO MCIOABL30BATH Ciedyiomue 0003-
HA9CHUA:

fn (8) — cTomMOCTB, OTBedapIias CTPATErMHd MHHAMATBLHEIX 3aTpar
[JI IYTH OT mMTaTa (COCTOAHMA) §, €CAU [0 KOHEYHOro MTaTa OCTAETCA
n Taros;

jn (8) — peurennme, mo3BomsAmeEe MOCTHYL [, {S).

Muormx HaYMHAWMUX YpEe3BHIYANHO BaTPyAHAET MomobHam cECTEMA
0003HavYeHAN, KOTOPYH BCEr[a UCHOJL3YIOT B MOMAENAX NUHAMIIECKOTO
DPOTPaMMHUPOBAHNSA, U 9TO OOBACHAETCA TeM, 9TO OHA BEITIAAJAT BEChMa
croHOM. ONHAKO Bce 5TH GYKBH W MHIEKCH HEOOXOMUMbI M HECYT Baji-
HYIO CMBICIOBYI0O Harpysky:\f o3HauaeT, 94T0 JaHHOE THCIO €CTh 3HAYCHUE
IeJeBOi PYHRIUK, § — UTO 3TO 3HAUEHKE 3aBHCHT OT COCTOSHUA CHCTEMEI,
TOACTPOYHLIA HHIEKC 7 HeceT JUHAMHYECKYI0 WUHOOPManmmp O TOM, 9UTO
U3 COCTOAHUA § HE00XOAMMO CHeNaTh elme R INaroB; HAKOHeN, CHAMBOX j
3aBHCUT KaK OT IIAara 7, Tak M OT COCTOAHMS S I COOTBETCTBYET HEKOTOPO-
My (UKCHPOBAHHOMY IyTH.

Yurtas onucanuwe OPHUBORUMHX 3M€Ch M Jajxee 3a1ad JHHAMUYECKOTO
OpOrpaMMUPOBAHKA, HHOTHA IIOJNE3HO NPOCTO BELYYHUTH CMBICA 0003HaAYe-
HNil, KaK 3ayYNBaOT 3HAYEHUsI CAOB MPH OBIAJEHUN WHOCTPAHHBIM S3bi-
KoM. B Mopmensx nmme#iHOro mporpaMMUpoBaHHS HET HEOOXOTHMOCTH
B CTOJb CJIOKHOU cucTeMe 0003HAYEHNH, HOCKOIBRY DTH MOMEIN PEniainT-
¢ «3a omud mar». VHoe momoskenue B AUHAMHTECKOM IPOrpaMMUpOBa-
HUW, T7e MBl IPHXOAUM K pelleHHm 3a pAL ImaroB. Bymem mameaThes,
9TO0 TN COO0paKeHHsA IOCTY;KAT HEKOTOPHM yTeImleHHeM. s dHTaTessI.

BosspatuMcs 1 3amade, croameit mepen mmcrepom M. On 3Haer

fo (10):
fo 10) = 0 mas j, (10) = OcranoBxa, (1)

HOCKOABKY AJA mTaTa /0 4mcino oCTaBIMEMXCs MIATOB PABHO HYIH, T. €.
B 5TOM HITATe IIyTelIecTBHE 3aKAHYMBAETCA. 34T€M OH BHIUT, 9TO OYEHD
aerxo seraucasoTes fr (8) u fy (9): ® f, (10) mompocty Hamo mpubaBHTH
COOTBETCTBEHHO C g 10 WIN C g 19. OGOXpEHHbill JOCTUTHYTHIME yCIIEXaMH,
mucTep M. pemma BLYHUCAHTE f (6) — CTOMMOCTH CTpaTermy MHHUMAJb-
HEIX 3aTpaT, OTBEYAMINEH ero Haxo;KAEHMI0 B mTaTe 6, T. €, 3a [Ba mara
mo woHewnmoro myHkTa. OH 3aMeTHJI, 9TO €CaM OH IOHAfeT B mTaT 6, TO
fajiee MO:KHO CIeJ0BAaTh TONBKO MmO ABYM nyTaM. llepBHiA m3 HEX —
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gepe3 mTaT &; CTOMMOCTb COOTBETCTBYIOMEH CTpaTermm OUpefeIuTCs,
ecM NPHOABUTHh Cgg K BEIIMCIEHHOMY paHee 3HaueHmio f; (8). Bropoit
OyTh — depe3 mTaT 9; Asd BHUACIEHHS ero CTOHMOCTH HPHOaBUM Cg g
K sHauenmio f; (9), KoTOpoe Tawske ymke BhHHcaeno. Mucrep M. momsu,
qro suaueHme f, (6) JOMKHO PaBHATHCH MEHBINEH W3 3THX [BYX CYMM.
(Bompoc 4HTATENI0: TAKWM JH CHOCO00M OH ONpeJeNnsl ONTHMAalbHEIH
MapuIpyT m3 mrara 67)

3mecs mucrep M. Hagan momo3peBaTh, ATO B €T0 MOAX0ME MOKRHO 06Ha-
PY/RUTBH H3BECTHYI0 METOAWIHOCTh, W, pasyMeercsi, oH OHI mpas. Hparko
OIIACHIBAEMEI METOJ MOYKHO HPEICTABUTH B BHIE TaK HARHIBAEMOTO [HHA-
MHUIECKQLO DEKYPPEHTHOTO COOTHOHICHHA:

fn (S): min [Csj+fn-1 (f)]v n=1, 27 37 4‘ (2)
HQ BCEM S
U ) Ha CeTH

Bripaxenne (2) osmagaer, uro mucrep M. momeH BBHIYHCAUTH BCe
BO3MOJKIIBIE 3HATEHHS CTOMMOCTH, OTBEUAION[AE PABTUIHEIM CTPATETHUAM,
CYMMUPYSI COOTBETCTBYIONIYI0 CTOUMOCTH [ O9EPEHOT0 Inara uyTH
(mepeesga m3 mTaTa § B WITAT j), W CTOMMOCTh, OTBEYANINYI0 ORIMUMAIb-
Kol cTpaTermm BhIGOpa IyTH, OT mMTATA j, X3 KOTOPOTO [0 KOHIA TYTH
octaerca ToabKo (n — 1) maroB. BuaucneHHEIE CYMME CiaeIyeT CpaB-
HATH Mexay coboit m BEIOpaTh Takoe j, mas KOTOPOTO 3HAUEHHE BTOM
CyMMBl MUHUMAJIBHEO. MucTtep M. mpumesn K BHIBOY, 9TO OH JOJNMKEH HPH-
MEHATH BhHIpakeHme (2) caexyommm o6pasoM: BHadaje BHEIYUCIATH BCE
f1(s), 1. e. f1 (8) u f1 (9); 3aTeM B cBoOIO 0Yepenp MJAA 7 = 2 BHIYHCIATH
f2 (5), f2 (6) u fy (7); 3aTem onpenenuts f; (2), f3 (3) m f3 (4). 3agaua Gymer
pemena mocie Borauciaenus f, (1), Tak kKak mrtar I — Hawamo myTe-
IIECTBUA BIOJNb HYTH, BKIYAIONET0 4 mmara.

Ouucanusifi BEIIE METON PEMIEHUA 3aa1 MOM{HO HA3BATh (METOIOM
camoobecredenusy. BHUUCIUTEIBHEA TPOIECC HATAHAETCA € MPOCTHIX,
TOMKaAYH, JAake TPHBUANBHBIX pacueToB. JlodydeHHEI pe3yanTaT
HCIOAB3YeTCsA /A BHIIOMHEHHsA JTANLHEHAINNX BHYMCIAEHHH, ITOCTE Tero
Opornenypa MOBTOPAETCA CHOBA.; B HPHHATHX YCI0BHHEIX 0003HATEHUAX
dopmyaa (2) osmagaer, 4970, 3HaA f, (S), MOMKHO BHUMCIHTE f1 (S), 3Has
f1(8),— fo () m 1. n. Taxkad BHUUCIAHTEIbHASA HPOIENYyPa MMEHYETCHA
PeKYPPeHTHBIM AaJIrOPHTMOM, a BHpaskenme (2) — peryppenrtnoii dop-
MYJ0if WM pPeKYPPEHTHBIM COOTHOIIEHMEM.

Brruncanreapnntit mponece. PaccMoTpuM nprmMeHneHne peKyppeHTHOTO
aJITOPUTMA, BHIIOJHHUB HeOOXOMHMEE BHIYMCICHHA A IUCICHHEX 3Ha-
9eHmi C;;, TPOCTABIEHHHIX Ha puc. 8.1.

Huga n =1, pyxosomcrBysich sBuipaskenmamm (2) m (1), caemyer
BHIOJTHATH CJAEIYION(Me TPUBHATbHEE BHIIHCICHHN:

f1 8)=cs10+0=1 anma j (8 =10 (s=29§),
f1 O =co1o0+0=4 gna j (9) =10 (s=09). (3)

Yoopamowennag 3anuch OCTAJNBHEIX BEIYACACHHUH BHIOJHAETCA B Tabam-
ax, OpUBEfeHHHX Ha pmc. 8.2—8.5.
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H1sa kamporo m3 (PUKCHPOBAHHBIX B3HAUEHMH THCAa OCTABIIUXCHA
maros n (a uMeHHo igast n, pasuoro 1, 2, 3 wunum 4) mocTpoena opHa
rabanna. B mefl mpegycMoTpeno: mo ofHoit cTpoke IS KaMKAOTO COCTOS-
HHS, U3 KOTOPOTO OCTAETCA CJeNaTh N1 MIAroB X MO ORHOMY CTONGIY
IJIl KayRI0TO COCTOSIHMA, U3 KOTOPOTO OCTaeTcs CpeyaTh Ha Ial MeHBIIe,
Tax, B Tabaune nas n =1 (puc. 8.2) umerotca aBe cTporu, [ WTATOR 8

n=2 cg+£(j)

=l ¢+ <j) fepexod & co-

J | criosnue (wemam)
d 8 cO- .
i fnfr’;zg(wmam) s d g Ja(s) @>
J AN RAC
3 10 J(s) | (s} yexoonoe 5 | THL | St4 8 8
+ 10 COCIMOSIHUE
coemasee® | 0 ! (wmam) 6 | 3+1 | 4+4| 8 4
(wemam)
sl | LA 7l 740 | 44| 9 5
P uc. 8.2, 3anaga o fuimKancax. Puc. 8.3. 3agaya o mmiamskamcax.

u 9, mockonpky Mumcrep M. Momer BifpaTh MapmIpyT, NPOXOJAMMIA
qepes soboit w3 Hux. Ofmaxo B oTod TaGaume — BCero OfUH CToJber
(mma mrara 10), MOCKONBKY M3 WTATOB & ¥ 9 MO/KHO IOHACTH TOIBKO
B mrar 10. [lna n = 2 (puc. 8.3) mmcrep M. Mosxer Boi6paTh mraTh §, 6
unm 7, modtomMy B TabiMie TPH CTPOKH; HO M3 THX INTATOB OIf MOJKET
IOmacTh TOJABKO B INTaThl & mam 9, modToMy B Tabaume fBa cToJOIA.

Hugper B ocHOBHEIX cToabmax Tabamisl (caesBa OT JBOHHON BepTH-
KaJbHOU 4YepTHl) HpPeAcTaBIAANT CoGOH CYMMy CTOHMOCTH OYEPegHOro
mara ¢,; — Iepexofa W3 COCTOAHMA S B COCTOAINME | — M CTOUMOCTH
frn-1(j), cooTmeTcTByOmME#l ONTHMANLHOW CTpaTermy JJA HACTH IIYTH,
HaYMHAKLENCA U3 COCTOAHUA j. B Ka1o0ii cTpoKe BHIOMpPAETCA HAUMEHB-
Ias U3 9TUX CYMM; OHA MPOCTaBJeHa B IIEPBOM CToIbIE cipaBa m 0603Ha-
uena f, (s). CooTBeTcTByOINMI onTEManbublil BEbOp cocToanmua j 0603Ha-
ueH j, (§) M LpOCTaBI€H BO BTOPOM CT0ABIE cIpaBa.

Boragcenenuss n1s n = 1 nosropro mpusesiens B TaGauue puc. 8.2.
B nammom mpumepe, mpu n = 1, eINNCTBEHHHIM BO3MOMKHBIM BhiGOpPOM
apasaercsa j = 10. Hostomy 7, (8) = j; (9) = 10, uro yixe ObLIo oTMeue-
HO B BHpameHusax (3).

Benmomnum, 4To mpu » = 2 3nadeHue j MOKET PaBUATHCA TOJABKO 8
uin 9. [0 BHIIOTHENNA BHYUCAEHUHA IPH 1 = 2 JIOIFKHBL BBITH M3BECTHEE
Csj, @ KPOME HMX AUl 3Havenus [, (). Beruncaenuns npusegens B Tabiin-
ne puc. 8.3. Ormernwm, uto f; (8) = 1 npubasiserca K kanyloli U3 Besin-
IUH Cg B cTONONE A ] = 8, a f; (9) = 4 — K RaRJIOH M3 Csp B cTONBIE
mag j = 9. Us rabannsl Bugmo, 910 onTUMaNbHLI MapmipyT npu n = 2
®3 IITaTOB J U 6 MPOXOJUT wepe3 mrTar §, a U3 mTaTa 7 — gepes 9.

Beraucnernna pya n = 3 upmsenenst B Tabamue puc. 8.4. 3amerum,
q9T0 37leCh [Beé KJETKH 3aIITPHXOBAHH («3ampEmeHb»), IOCKOIPKY wu3
mTaTa & HeJb3d MONacTh B IUTaT 7, a ¥3 mTata 4 — B IITaT 5.[ Eme pas
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OTMETHM, 9T0 U3 upemsgymed Tabmumsl.(puc. 8.3) morpeboBanoch B3ATH
moavko 3Hadenus f, (j). 9To BaskHedmuii MOMEHT BO BCEX MeTO[aX AMHAa-
MUYECKOT0 TIPOTPAMMUPOBANNA: CMPAMe2Us ONMUMAALHNE 3ampam 048 n

n=3 cj+1 ()

llepexad & co-
cmosirue (Lman)

Nl sl s | 7 | 4] e
2 11048 12+4 5 16

Cocmastiee
(wmam) 3 | 5+8|10+4 ] 7+5 7 12

/

4 15+4 | 16+& 7 18

P uc. 8.4, 3agaga o0 puirmKaxcax.

1La206 ORpedeasiemcs IKOHOMUNECKUMU nociedcmeusmu ovepeOHo2o peuie-
HUsL U cmpamezuell onmMuUMaAbHBL 3ampam 0af ocmaavblr (n — 1)
ULa206.

3asepmraomue BHUncaenusa (i n = 4) mpmBejeHs B Tabauie
puc. 8.5. Vs oroit Tabamnsl BUAHO, 9YTO CTOMMOCTDH, OTBEYAOIAsA cTpate-
THH MWHHMAJbIBIX 3aTpaT, paBHA

fo() =17 paa f, (1) = 3. (4)

Hakas omTmmanpHas cTpaTerus COOTBETCTBYET JTOMY 3HAYICHIIO
nenesoit pymwuuu? [{as Toro 4TobH OTBETUTH Ha DTOT BOIpPOC, HEoBxo-
JIIMO HCHOOJMB30BATH TAGIMIIH CJAEAYIONUM 00pa3oM: HAUHeM ¢ TabIuIH

n=% Csj"'ﬁd (J)

[Tepexad @ co-
7| cmostrue (wmam) )
s 2 3 4 Jols) | 70

Locmasrie
(wmam) I | 2+16| 5+/2 | 1+/8 J 17

Puc. 8.5 3amaua o numimkancax.

A1 n =4 (puc. 8.5) m yCTATIOBEM, UTO ONTUMAJNBHUBIH MapmIpyT u3
mrata 4 npoxogmT wgepe3 mrar J. llepeitmem k vabmune mas n = 3
(puc. 8.4), us woToporo BmgHO, uTO, ecaum muctep M. camejpyer gepes
mTar & (BTOpas CTPOKa), ONTUMAJLHHIM IYTh 3aKI0OUAETCA B IIepeesjie
B mrat 7. [lpomommum pacemorpenme, nepeiina w tabmume mag n = 2
(puc. 8.3), cormacHo KOTOPO#l OMTHUMANBHBI HyTh M3 INTATA 7 IPOXOTHT
aepe3 mTar 9. Harowner, u3 mrata 9 mucrep M. crenyer B mrar 70, rme
OyTEIIeCTBUE B3aKAHYMBAETCSI., B 1egnoM OUNTHMAaJbHBIM HBJISETCH IYTh
1—8—-7—9—10, sarpathl mo KoTopoMmy cocramasior f, (1) =5 4 7 +
+ 1+ 4 =17.
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OueBunHO, AMHAMUIECKOE IPOTPAMMApPOBaHUE 31ech Gosiee adderTun-
HO, 4eM IpsAMoil mepe6op BceX BOSMOMKHBIX MapHIPYTOB, CONPOBOATAe-
Mbii BX omeHroi. B mamuoil samage umeerca 14 BOBMOMKHBIX HyTeii;
9ro0Bl JUIA Ka)KIOTO M3 HUX ONpPefeluTh CTOMMOCTH, OTBEYAIOIIYIO
BeIOpanHOl cTpaTeruu, OIPUAETCA CYMMMpOBATH UeTHpe (o OXHOMY Mg
R&K7OTO INara) COOTBETCTBYIOmME Beawymubl ¢;;. CaepoBaTenvro, AiA
npocroro nepebGopa morpebyercs 42 (14 X 3 = 42) omepammu cliioze-
mHA. B To ke Bpema B puc. 8.3—8.5 cuenano Bcero aums 16 omepanmii
caoxenud. [IpeMMymecTBO peKypPpPEHTHOrO IOJXO0Aa MOMKET OKa3aThCA
OTPOMHLIM DPH DPARTHYECKOM DpPUMEHEHUM, KOIJa IOJHHH mepeGop
00bKIYHO HEOCYHECTBHM.

Bonpoesr pus nesropennsi. Meron peineHns axreropuueckoil sagaum
0 IMAMKANCAaX OCHOBAN WA PAAE UAEH U MOJIXOJ0B, KOTOPHIMHA M GyreM
OOJXb30BATHCA W B jaxbueiimieM. [[xa Toro 4ro6H oBIajeTh HUMH, OPH
H3Y4CHUM KaKIo#l HOBOM Mojenm Heo0XoauMo HOUHTATLCA CaMOCTOSA-
TEJTLHO OTBETUTH HA CIEIYIOME BOHPOCHL:

1. 3HaueHHA KAKOX HEpEeMEHHHX oOnpefensier Bribmpaemas crparte-
THA, WHEIMH CJOBAMEA — KaKHE NEPEMEHHBIE SABIAITCH (YIPaBIAOIA-
Mus?

2. KaxoBa meneBas ¢YHKIWA, HAa OCHOBE KOTOPOH ompefensieTcs
ONTUMANBHAST CTpPATErus?

3. Kaxum o6pasoM B MofleJH U UPU aHAJHA3E YIUTHBAETCA MHOIO-
maroBuil xapaxrep 3agayu?

4. Uto gpiasercs XapaKTepPHCTHKOU cOCTOAHUA Ha KajKAoM miare?

5. Kakmm o6pasoM BBOUMbIE OIDAHMYEHUS BIUAKNT HA COCTOSHUE
‘CHCTeME ¥ Ha OHpefejJeHue [ONYCTMMEIX BHAYCHHWH yOPaBIAIONMX
nmepeMeHHEIX ?

Ecau guratens cymeeT copMyITUPOBATH MOJENb B TEPMHHAX MHOTO-
mMaroBOro mpoIrecca, O TeM CaMBIM BLRIDOJHUT HEPBHIH sTal aHajusa
IWHAMUIECKUX CBOWCTB 3ajadmd. .

8.3. TIPOCTENIIAA 3AIAYA VIIPABJEHUA 3AIIACAMH

B pamee paccMOTpeHHHX 3afadaX HJaHEUPOBAHNA, HAIpuUMep B obmeit
3ajade MJIaHAPOBAHNA IPOM3BOACTBEHHOM mporpaMMsl (paspn. 2.6), peme-
HAA 00 yupaBlIeHNN 3amacaMy Onpefelsanuch OONBIION U CIOMKHON cHeTe-
Mol orpammueHmil. B HacTosAmeM pasjene paMKHE DACCMOTPEHHS CYIIe-
CTBEHHO CYK€HBI, YTO IO3BOJAET COCPENOTOINTL BHUMAHHE Ha He0obmioM
YHCIe BaKHEHIIHX 0Co0eHHOCTeH NUHAMUIECKUX HPOIECCOB YIPaBIeHmA
samacamu.) Mojienb, K MBY9YeHHI0 KOTOPOHl MK NPHCTYyNIAeM, HTpaer
TaKyl ke — WIU NoYmu TaKyl sKe — DPOJb B HCCIENOBaHWY OLepalnui,
KaKk sakomH HroTona B ¢usumke., X0oTd paccMaTrpuBaeMas CHTyalus
U ABJAETCA WIEATM3UPOBAHHOHE, B MOMENU BCE /K€ YIUTEIBAETCH MHOjKE-
CTBO BasKHHX ()AKTOPOB, BIHAKINUX HA BHOOD UpaBuJ yNpaBIeHUsA
samacami.

Cuenyer MOMHUTH, 9TO Hamied OCHOBHOH NENbI0 B albHENIIeM ABHTCH
aHau3 IMHAMUIYeCKUX CBOMCTB IPOIECCOB YOpaBleHus 3anacaMu. Ilosro-
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My LOpH ONMCAHWNH MOJeNu He 00Cyiaerca CTPOroCTh WM PeaNHCTHI-
HOCTH MCXOJHHX IPEIHOJIOMENnil; 9TUM BOMPOCAM MOCBAMEH pasi. 8.5.
Ilo »Toii ske MpUYNHE BBONUMELE 9KOHOMUIYECKME MOHATAS COMPOBOMKAAIOT-
¢g IUIIb KpaTKuMu mosicHenussMu. boxee monpo6Ho 0HM paccMaTpUBAIOT-
ca B ra. 19 u B opunomenun 2, KOTOPHE METUKOM IIOCBAMIEHE MOJIIAM
ynpaBlIeHuA 3amacaMu.

Baskno OTMETHTh, 4TO BHeApenue Mopuduranuil paccMaTpuBaemMoi
MOeTH DPAMAOM IPOMBIIIEHHHX (UPM Jal0 3aMETHHE 5KOHOMUYCCKHI
adderr. Pasymeercs, B TaKUX CIydaax Bce HEOOXO[MUMbIE BEITHCIUTENE-
HHE OIepalHd BHIOJHAIUCL Ha IBM.

ITpumep dupmur «Hagexnorii nocrasmur» . @upma goaskuaa paspabo-
TaTh KAJEHJAPHYI NPOTPaMMY BHIIYCKA HEKOTOPOTO BUAA W3IeJHH Ha
NIAHOBHE mepuoy, cocrosmuil m3 N oTpesxos. llpegmonaraercs, uro
A KaKIOTO W3 HTUX OTPE3KOB MMeEeTCA TOYHBIA OporHo3 CHpoca Ha
BHIOYCKAEMYIO IIPONYKITHIO. ,

BpeMa W3roTOBIEHMA NAPTHH W3HEIUA HACTOIBKO MAajo, 9TO WM
MO/KHO npenebpeup; COOTBETCTBEHHO MNPORYKIMA, M3TOTABINBAEMAs
B TEUEHHE OTPE3Ka I, MOyKeT OKTH UCIOJAb30BAHA AJIA MOJHOTO UK YaCTHY-
HOTO MOKPHITUA COPOCA B TeUeHHe HTOTO oTpesKa. IlJia pasHuix 0TpeskoB
CIPOC HEO[MHAKOB; KpoMe TOTO, Ha YKOHOMHUYECKME IIOKA3aTeJIdm Hpo-
H3BOJICTBA BIMAMT PasMepHl W3TOTOBAAeMHx napruit. [losTomy dupme
Hepeako ObBaeT BEITOAHO H3TOTOBIATH B TeUEHHE HEKOTOPOTO MECAila
OponyKnmio B o0heMe, MpeBHIIAIONEM CIPOC B Mpefesax 3TOT0 OTPesKa,
¥ XPaHUTh UBJIMIIKY, UCIONb3YA UX A YAOBJIETBOPEHHSA IIOCIENYIOMETO
cupoca. Bmecte ¢ TeM xpaHeHNEe BOSHUKAKMIMX IIPK 3TOM 3allacoB CBS-
3aHO ¢ OIpENeJeHHBIMU 3aTpaTamMd. B 3aBucmMoCTH 0T 0GCTOATEILCTB
3aTparsl 06yCIOBACHEI TaKUMH (PaKTOpaMm, KaK IPOUEHTH Ha KAMUTAaJI,
B3ATHI B3afiMBI AJA CO3JAHUA 3aMacoB, apeHgHAd IIaTa 3a CKIANCKHe
IOMEIIeH s, CTPAaxoBEe B3HOCH H PACXOfbl HO CONEP;KAHHI0 3aIacoB.
JTH 3aTpaTsl HEOOXOAMMO YYUTHBATL M NPH YCTAHOBIGHUH LPOTPAMMBI
BHIYCKA.

Hens ¢mpme «Hape:xmpiii mocraBmuk» — paspaboTaTs TaKyo Hpo-
IpaMMy, OpE KoTOopol 00man cyMMa 3aTpaT Ha TPOW3BOJICTBO U Ha COMep-
JKaHKIe 3a0aCOB MUHIMHI3UPYETCA NPU YCIOBHH IIOJHOTO M CBOEBPEMEHHO-
T'0 yIOBJIETBOPEHHA CIpoca Ha NPOAYKIMIO. AHAIKM3 9TOH 3ama4d HaYHEM
¢ mnpeo6pa3oBaHHA KaueCTBEHHOIO €€ ONMCAHNMA B MATEeMATHIECKYIO
MOJIelb.

Ilocrpoenue mopmenu. Bpenem nepemennbe:

Z; — BRIOYCK HpPOAYKIHH B TedeHHe OTpesKa f;

iy — ypoBeub 3aIacoB Ha KOHEI[ oTpe3ra L.

Crpoc Ha mPOAYKOMIO A OTpesKa ¢ oGosmauum D ,; mpeamosaraercs,
9To BeamauHH [); 1A Beex ¢ 0ToGpaRaOTCs BeOTPUIATeIBHEMY IeIEIMA
quciaMH W 9TO K Hadady OAAHOBOTO mepmofa Bce D; M3BECTHHL.

Hpepmonomum TariKe, 9T0 I KaMAOro OTPE3kA f 3ATPATH 3aBUCHT
OT BRIMyCKa NMPOAYKIUM Z;, YPOBHA 3allacoB i; Ha KOHeH oTpe3ka ! H,
KpoMe TOTo, BOBMOKHO, OT 3HAYCHMA t; 0003HAIUM 3aTPATH HA OTpE3Ke 1’
Cy (z4, i;). Torga meneBy0 (YHKIUIO MOMKHO 3aIHCATH B clenyomemM



16 TJIABA 8

BUTE:
N
Munummsuposats ) Ci (24, it)s )
i=1

Ha 3naueHusa mepemMeHHHX Z; U {; HAJIOKEHO HECKOILKO OIPAHMYECHUH .
Bo-mepBrIx, mpefgmonaraercs LeToYNCIeHHOCTh 06HEMOB BHITYCKA:

=0,1,2,3... (¢t=1,2,.... N). @)

Bo- -BTOPHIX, IpeamoJiaraercs, 4To AJOsA aAMHHHCTpaAlUn (i)I/IprI sKeJa-
TeJeHn HyJIeBOI/I YPOBEHb 3allaCOB Ha KOHEN OTpe3Ka N:

iy =0 (komeumnIfi 3amac paBeH HYIIO). (3)

Harownen, B-Tpersux, CTaBUTCA YCJIOBHE MOJHOIO W CBOEBPEMEHHOI'O
YEOBIETBOPEHHsL cOpoca B IIpefenax KaKEoro Mecalla. DBulmonnenue
9TOTO YCIOBHA MOMKHO ofecmeunTh, BBelsA [ABa orpanumdenus. llepsoe
U3 HHUX HazoBeM «0ajaHCOBBLIMY, WOCKOJILKY B HEM YTBED;KIaeTcsA, d4TOo

YpoBeHb 3amacoB Ha KOHEN OTpe3Ka [ ==
= (YpoBens 3amacoB Ha Ha4aJio OTpE3Ka f) -+
+ (Beimyck mpojyKuum HAa OTpe3Ke f) —

— (Cmpoc ma orpeske t).

Beam BoCmONB30BATHCA TPHHATHMA YCIOBHBIME 0003HATEHUSAME, TO

3TO oOrpaHHYeHme MO;kHO Oy/AeT 3ammcaTh B CIAELYIOIEM BHUJE:

iy = iy + 2, — Dy
unu B Oojiee ynmoOHOM HJIA Hac BHUIe:

it_1+xt—it:Dt (t~_—‘1,2 .y N), (4)

rme i, — 3aJlaHHBIH ypoBeHb 3amacOB HA Hadaskio IJAaHOBOTO IepHueja.

CoriacHo BTOpOMYy BBOIHMOMY OTpPAHHYEHUIO, o0GeCIeINBAIOIEMY
cBoeBpeMeHHoe BoionHenue Qupmoii «HamesKHMA mDOCTABIIMK» CBOMX
~00a3aTe;IbCTB, YPOBENb 3alacOB HA HA4alo KakAOTO OTpe3Ka u o0bem
" BHIIYCKA IPOAYRI[UN B TCUEHME HTOTO OTPE3KA IOJKHBL GHITH TOCTATOYHO
BeJIHKHA [Js TOT0, 4To0bl YPOBEHL 3amacoB Ha KOHeN oTpe3Ka Obl1 Obl
HeoTpunarenpHEIM. jHa camoMm sxe gene Tpe6yeTc;{ HE TOJIbKO HEOTpHUIla-
TENBHOCTh, HO K HEeJ0YHCJeHHOCTh ypOBHeil 3amacoB (ImpaBma, ecud
HOPEeAIONOKNTE I[eI0INCIeHHOCTh 00BeMOB CIpOCa ¥ BBHIIYCKA IPOAYK-
[[UX, TO IPEAIOTOKEHNe 0 IeJIOINCIIeHIIOCTH YPOBHEH 3a11acoB He co3/jaeT
MOMOMHATENbHBIX TpyaHocTeir). [Taxum obpasom, Ttpebyercsa, droll

1 =0,1,2,3... (t=1,2, ..., N—=1. (5)

. BN
OrmernM, aro orpamauenme (4) siiserca nmueiinbiM. Eeam Om Bce
BenuunBbl 3atpar Cy (x4, i;) JuHeiiHO 3aBHCENM OT 3HAYEHHH MEpeMeH-
HBIX, TO, KaK HOKA33aHO HWKE, MOJIyIeHHas Mofiesib Oblia OB DKBUBAJIEHT-
Ha CeTeBofi Mojenw |/ Hee JerKo yaanoch Obl HaliTn pemennme ¢ Io-
MOIIbI0O METOJOB, OMMCAHHBIX B Iril. 7\\ Opmako B GONBIIMHCTBE MPAKTU-
YeCKMX CIydaeB NPEMEHEeHHs] POMSBONCTBEHHEIX MOfeNeil QyHrius
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zaTpaT HeiamHeiHa. Tak, JIA BHOYCKA HaPTHM M37eIHiE MoryT moTpebo-
BaTBCA JOPOTOCTOAINIWE TOATOTOBWTENLHEE OmEpanu: (mepeHanagka),
{®3-33 KOTOPHIX B3aTpaTH HA OPOM3BOACTBO TEpPBOH CAUHUNL NmAapTUR
M3eJNUil IPEeBHIIAIOT JONOJHATENLHEE 3aTpaTsl Ha IPON3BO/ICTBO OCTAlb-
gHX emuHNI. B Tex ke caydasx, koryma o6meM IOPOU3BOJACTBA B TeUeHHE

Ty iy T3 iy T3 i3 Tg |

H 1 1 ——1 =D1-—i0
e 2 1 1 =D,
Py 1 1 — =D,

"

04 1t 1 | =D,

a

bl

P uc. 8.6. Matpuna orpammdenmil sajgadm yOpaBleHHA 3amacaMu.

HEKOTOpPOr0 Ieprojila IpPeBHIIaeT HOPMAJBHYI0 MONIHOCTH IIPOMBBOJA-
CTBEHHOTO Y9acTKAa, [ONOJHHUTEJILHBE 3aTpaThl HA EIUHHUNY W3AeIUA
MOTyT BO3pAcTaTh H3-3a MCHOONH30BAHHA CBEPXYPOUHHX paboT.

Ilns Toro uToGH pemuTLH 3amady OpM HEAMHEHAHOCTH KayKgoil m3 Besm-
qun C; (x;, {;), chOpPMyIHpYeM ee B TepMuHAX AHHAMAIECKOrO IPOTpaM-
MUpPOBaHHUSA.

[Iycts N = 4. CocraBuM GanancoBsie ypapHenus (4) gusa ¢ = 1

2
* ’
3, 4. Marpuua »Toit cmCTeMH orpamWYeHHmi OpeacTaBiera Ha puc. 8.6.

I0,-ig D+ iy -0, -0 -2,

P uc. 8.7, Cerp, oroGpaskaromasi NPOM3BOACTEO NPOAYKIHN
U JBIKeHHe 3aIlacoB.

HocTpouM mnATOe ypaBHEHWEe, NPOCYMMHPOBAB HeTHPe YpaBHEHWA,
a 3aTeM COCTABUM CHCTeMY M3 IATH ypaBHEHUH, cofeprKaimyn Hapamy
C IATHM 9YeTHpe MCXOAHBIX YpaBHEHWS, YMHOKeHHBX Ha —1. Unrarens
Mo;KeT yGeImTBCA B TOM, 4TO MOCTPOEHHAS CHCTEMAa ajleKBaTHA CeTH,
n3obpakenHoit Ha pume. 8.7.

JnHaMuyeckas mocraHoBKa. BemommnmM, 9To B 3ajjaue o AHIIGKAHCAX
MEL CTPOMJIN BEIYMCINTEIbEHE IPOMECe OT KOHEYHOTO COCTOAHEA {CleTaHH
BCe mAarg MHOTOINAroBOTO Ipoiecca) K HCXOmHOMY. Taxoit ke moixofn
Oyner mcmonb30BaH M B HACTOAMEH 3ayade. 3/1eCh KOHEYHEIM COCTOSHWEM
Oymer Ha4al0 MOCIEHEr0 OTPE3Ka IJIAHOBOTO MEPHOAa, a HCXOMHEM —
HAauYaJ bHEY MOMEHT HmepBoro orpeska (Bmepenm eme N OTpe3KOB).

2-0734
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ITpu cocTaBieHMH MaTeMaTHYECKON Mofeau YHoGHO HCIOJIb30BATh
CHCTEMY MHJEKCOB, IPW KOTOPOil HMOLCTPOUHHIl mHmeKC «1» COOTBETCTBYET
KoHe9HOMY, a «N» — HauaabHOMY cocTosumio. IIpuMeHHM caegyomue
obo3HayeHuA:

d, — cOopoc Ha OPOAYKIHWIO Ha OTpE3Ke R, OTCTOSAMIEM OT KOHIa
TIJIaHOBOTO NEPMOfA HA N OTPE3KOB (BRIOYAsA paccMaTpuBae-
MBIA);
¢, (z, j) — BaTpaTH Ha OTpe3Ke n, CBA3aHHHE C BHIYCKOM Z ESWHUII
OPONYKIMA H C COMEp:KAaHUWEeM B3alacoB, YPOBEHL KOTOPHIX
Ha KOHey OTPEe3Ka PAaBeH j eIuHHL.

B aroii cucreme obosnauenmit dy = Dy u dy =Dy, a ¢4 (z, j) =

= Cy (z, J).

Myctes N = 4, a nnanoBHil mepmof HaYmHAeTcA ¢ auBapa. Torma D,
ecTh AHBapcKUil copoc, D, — ampeanckuii. B Mofenn jke mCOoan3yeTcs
«obpaTHas CUCTeMa MHAEKCOBY: AHBAPCKUE cupoc obosHaveH d,, alpeinb-
ckuit — dy. CnemoBaTenpno, d, — MapTOBCKHi cmpo¢ (o KOHIA IJa-
HOBOTO Iepuofa — ABAa OTDE3Ka, BKIOYAsg MapT).

Y7o ke ompemesiseT COCTOAHEE CUCTEMBl B Hadaie JH000ro orpeska?
MosxsO CcumTaTh, UTO YpOBEHDb 3aDacOB Ha Hawaxo orpeska. Jasa mpmma-
TS TeKymero pemenus o6 o6beMe BHIIYCKA HE HYMKHO 3HAThH, KAKUM
06 pasom [OCTATHYT HAYAJbHHI YPOBEHDb. Y YHTHBAA 3T0 00CTOATENbCTBO,
BBEIEM CIeAyIomue 0603HATCHHA:

fn (i) — cTomMOCTB, OTBEYAWMAA CTPATETHH MHHEMAJBHBIX 3aTpaT

, Ha n OCTABIIEXCA OTPE3KOB HPH HAYAJHHOM YPOBHE 3ama-
COB I;

Z, (i) — BHOycK, obecmedmBatomuil mocTmxenume f, (i).

Coraacmo (3), ypoBeHS 3aDacoB Ha KOHEI IJIAHOBOTO IEPHOfa PABEH
HYJII0, II03TOMY MOKHO 3a0HCATH, 9TO

fo(0) =0 (n=0). (6)

3arem nepeiinem K rn = 1. HaganpHbii ypoBeHH 3amacoB i MOMKET
OLIPENENATHCH JIOOHM HEOTPUIATEIBHLIM IEJNHM YHCI0M, He GOJBIINM,
9eM d,; BHE BABHCHMOCTH OT 3HAYEHUA [ [JJIA IOJHOrO YNOBJIETBOPEHHA
moTpebHOCTH B Hpefesax IOCIeqHero OTpesKa 06BeM BRIOYCKA MOJAEH
outp pasen (d; — i). CaegoBaTenbpHo,

f1 @) =eq(dy — 4y 0)7 i=0,1,... dy. (7)

ITepeiinem & n = 2. 3amMeTuM, 9TO €CJIM HAYAJIbHBI YPOBEHb 3aIACOB
pases i, a 00beM BHOYCKa — £, TO 00mmue 3aTpaTH AJIA OBYX MECANeEn
COCTABJIAIOT

c(x, itz —dy) + 1 (i +2—dy),

OpuYeM OpEImoiaraercsa, 4To BeiOpamuas crpaTernms jiag n = 1 Owia
OOTHMAJNBHOH. 3amermM, uro BeamumHa (i + & — dy) ecTh mODpOCTY
YpOBEHB 3aIacoB Ha kKoHey oTpeska 2. BeanmumHa i MOMKeT DpHHIMATE
nAio6Lle HEOTPHUATENbHLIE NEJI0YMCACHAHE 3HAYEHUs, He TpeBHIIamme
(d; + d,); Bompoc k umraTemio: obwscHETE, mouemy? Ilpm samammom i
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mesJounClIeHHOe BHAYeHWe T ROMKHO OHTH He Menpme, 4eM (d, — i),
qro ofecnedmBaeT TOJHOE YAOBIETBOPEHHE HMOTPEGHOCTE Ha OTpeske 2,
go He Goabme, uwem (dy -+ dy — i), TAK KAaK KOHEYHHI 3amac paBeH
gyiao. OnTEMaIBHOMY 06BeMy BHITYyCKA COOTBETCTBYET TaKO€ 3HAUCHHE T,
IpE KOTOPOM MUHEMHBHpYeTCA yKasaHHasd BHIE cymMMa. Bumonmermrrii
HaMU aHAJIA3 CUTYaNHd MJIA B = 2 MOKHO BHPasUTh CIAEAYIOMAM o6muM
BHIPAIKEHHEM:

fa (i) = min ey (x, | +a — dy) + f1 (0 + 2 — dy)l,

rme i =0, 1, ..., di + d,, npuuem anA OTHICKAHWHA MUHEMYMa Tepe-
6HpaTcd BCe HeoTpPHIATEJIbHHE IeJHe 3HATEHHA &, B3aKIIYCHEHE
B mpemenax d, — i <Lz << dy + dy — i.

Kax u B 3ajade o [uimKaHCAX, 3HAUEHHA f3 (i) MOKHO BHUMCINTS,
ecJid W3BECTHH 3HaUeHUA f, (i), m T. 1. B KoAlle KOHNOB B famHOH 3amade
MOFKHO BHYHCIATH f x (i,), THE iy — YPOBEHH BallacOB HA HAYAJO MJIAHO-
soro mepmofia. O0miee peKyppeHTROE COOTHOWIEHHE 3aIMCHBAETCH B Clie-
AyomeM BHAe:

fa (@) =min ¢, (z, i+ 2 —dn)+ frg (I + 2—dn)],
n=1,2, ..., N, (8

rmei =0,1,...,d + ...+ d,, OpEueM [IA OTHCKAHNSA MHEHEMYMa
nepefupaloTCa Bce HEOTPHIATENbHHE TeNEe 3HAYeHAA &, 3aKIIICHHEE
B mpefenax d, —i<Le<{dy +dy+ ... +d, —1i.

3aMeTHM, 9T0, HOCKONbKY HadaJbHHI yPOBEHb 3aHacOB i paccMaTpm-
BaeTca KaKk NepPeMeHHasg BelduNHA, HOJHOCTBIO XapaKTepH3yomas
COCTOAHME CHCTEMEH, €MHCTBEHHOW HE3aBHCHMOW YNUDaBIAOIMHAE mepe-
MEeHHO#l B PeKyDPPeHTHOM COOTHomeHNH (8) sABisAeTCHA T, TaK KaK YPOBEHB
3amacoB Ha KOHeIl oTpe3ka paBer (i + x — dp). 3ameTmM Takske, uro,
nockoasry fo (0) m £ (i) 6e3 Tpyna Brumcasiores mo dopmynam (6) m (7),
MOKHO HEMOCPE[ICTBeHHO W II00WePEeNHO BHYHCIUTL BHa4YeHus f, (0),

f2 (1)7 CEERER) fz (di)v a sareM f3 (0)’ f3 (1)7 T f3 (di + dz) HOCJIBI{O-
BaTETRHO NEPEXofii KO BCE OOJBIIEM 3HAYEHHAM N, MB JOHAEM 10
Bergmcaesnd fy-q (0), fy-oa (1), o oo, fyoa(di +dy + .00 4 dyy) m,

Hakomel, 70 fy (ig)-

[lna OTHCKAHEA ONTHMAJLHON IPOM3BOJICTBEHHON HPOIPAMMEI OIpe-
nennM, Kawoii o6meM BHOycKa Zy (iy) WO3BOJSET JOCTHYHh MOIYYEHHOTO
3uavenns [y (ig); COOTBETCTBYIOIIEE PENIEHHE O BRITYCKE ABJISAETCH ONTH-
MaJpHEM pelleHreM [Jif HAYalbHOTO OTPe3Ka IIAHOBOTO NepHmofa.
YpoBeHb 3aLaCOB HA HATaJ0 CJHENYIIEro 0TPe3Ka PaBeH iy + zy (i) —
— dy; maiiiem 00be€M BRIyCKA, MO3BOJAKMUE [OCTHYE WONYIEHHOTO
Hamu sHa%eHuA [y [ig + zn (i) — dy] m T. 1. IIpomecc cramer cosep-
Merno TOHATHEIM, KOIfa dwuTaTeas pasleper mpmMep, UpUBENEHHLIHR
B claegymomeM pasfede.

3recs, upeskpe 9eM HATH [aJbIle, YATATENI0 CIeyeT YAOCTOBEPUTHCH
B TOoM, 4TO eMy fCHA OHHCHBaeMadA WOCTAHOBKA 3a[a4d B TepMMHAX

2%
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NMHAMHETIECKOTO MporpaMMupoBaHus. lIpomecc mpumATmA pemenmil pac-
CMATPHUBAeTCA KAK MHOTOMATOBHI; » — 4mcio maros (B mamHOH 3ajaue
9HCJI0 OTPE3KOB HNIAaHOBOTO MEPHMOA) [0 KOHIA mpomecca. B miamocTpa-
TUBHHIX IeJAX CHOBA HpEMeM N == 4, IpuYeM 5TH OTPE3KH COOTBETCTBYIOT
AHBapio, ¢eBpato, MapTy W ampenw; A = 1 oTHOCHTCA K AaNpeimw,
an =4 — x agsapo. B pexyppentHoM cootnomennn (8) numaMnrIecro-
ro OPOrpaMMEDOBAHEA SAHBAPCKUI cOpoc 0003HaYeH d,; aAHAIOTAIHbIE
HHE€KCHl MCIOJb30BAHE MJIA IeneBofl GpyHrmum. JJo 5TOro MOMEHTA HeET
HHIEro CIOKHOTO.

Hcnons30BaHo JAIb OXHO HOBOE MOJOMKEHHE: HAYANLHBIA YPOBEHb
3aaCOB CYUTAETCS XaPAKTEPHCTHROA COCTOAHHA CHCTEMLI 3a 7 INATOB
10 KOHI[a IJTaHOBOrO mepmofa. llpomomxas paccMoTpenme OpmEMepa,
IOCTPOEHHOTO JJs JeTHIpeX MECdIleB, 3aMeTHM, YTO €CJIH W3BEeCTeH ypo-
BEHBb 3allacoB Ha HAJAJO0 aIpens W alpeiIbCKUHl CIPOC, TO HEOOXOMUMEIH
00beM mpOm3BOJCTBA B TOYHOCTH IOJKEH OHTH PAaBeH pasHUIe MEKIY
OTHMH JByMs BelmddHaMm. Taras 3aBHCHAMOCTH oTOOpa)kaercsi ypaBHe-
ameM (7). Takum o6pasom, ecim ypoBeHb 3amacoB Ha HAYAJ0 ANpeJsd
H3BECTEH, HAXOKICHHE ONTHMAJILHOIO BHIIYCKA AISL DTOTO MECANa pes-
BH9aflHO TPOCTO.

AHaIOTUIHO 3TOMY IPH H3BECTHOM YPOBHE 3aMacOB HA HAYATIO MApTa
H MapTOBCKOM CIIpoCe HeoOXOoqmMuil o6beM BHIOYCRA MOJKEH OHITH He
MeHbule, ueM PA3HOCTh MEXAY ITHEME IBYMA BEINIMHAME.

B cBow ouepenp mpmEmMaemoe pemeHme o6 o6bheMe IPOH3BOACTBA
B Mapre BIWAeT HA YPOBEHb 3alACOB HA HAYAJI0 APENA — DTOT yPOBEHH
paser (i-+z—d,). Ecam mocnenHdas BelWmdmHA W3BeCTHA, TO MOJK-
HO fiedicTBOBATh B ampeie ONTEMAJbLHEIM ob6pasom. OmHARO ampeabCKEi
BHIOYCK y;ke OHII ONTHMHABHPOBAH Ha Tpegbaymem mare. [losTomy mpm
ONpEefeJeHnN ONTHMAIBLHOIO MAapPTOBCKOTO 00bhbeMa NpPOM3BOJCTBA HEOD-
XOIEMO pPacCMaTpPUBATh TOJNBKO CYMMY 3aTpPaT B MapTe W COOTBETCTBYIO-
MZX ONTHMAJBHHIX 3aTPAT mocie Mapra. BeAa cOBOKyOHOCTH aTHX CO00-
pasKeHUWd NpeACTaBJeHA IPaBOH JACTHI0 PEKYPPEHTHOI'O COOTHOINOHHS
(8) mEmammYeckoro HPOTPAMMHpPOBAaHEA. Te jKe pAaCCYHAeHHA MOKHO
HOBTOPHTS /A (EBPANsd U, HAKOHEI[, JJIA SHBaPA.

Pexyppenrnoe cooTHOmenue (8) HKBHBANEHTHO alTOPHTMY HAXOMKI(E-
HEMA KpaTyaiimero OyTH HA OPHeHTHPOBAHHOX ammramieckoir cetu. Ho
KaKoBa CTPYKTYypa CeTH, ajleKBaTHO# paccMaTpmBaemoit momenu? Bsmay
HeIMHEAHOCTH 3aTpaT TaKasA CeTh He aHaJormyHa u300pasKeHHOH Ha
pac. 8.7. B cxematmdeckoM wuso6pasKeHWH CETH, AJ[EKBATHOH COOTHO-
merno (8) M MOCTPOeHHOH NI peanbHOl 3a7a9d, MOsKeT OHITH 09€HD MHO-
TO BepWHH X AYT.

Onnako NI€KAIMYI0 B €€ OCHOBE CTPYKTYPY MOMKHO OXaPAKTEPH30BATH
Ha CJeIYIONEM INpPOCTOM HpHEMepe.

Iycts

d, =1 pgma n=1,2,3, 4 (cupoc wocrosreH BoO BpEMeHN), (D

=0,1, 2 (BRIIYCK oOTpaHUYEH). (IT)
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CeTp, mOCTPOEHHAs [JiA 3TOT0 mpuMepa, m3obpaena Ha pme. 8.8.
Bepmezna, o60o3Ha9eHHaA mHAEKCAMHA (i, 1), COOTBETCTBYET BOBMOKHOMY
3HAYCHHAI0 MEPEeMEHHOU COCTOSHUA [ 3a 1 OTPE3KOB J0 KOHI(A MIaHOBOTO
pepuofa. 11aATh Bepmun B neBoit gacta cetnm oToGpaskanT pasIHEIHLIE BO3-
MOKHOCTH, BOSHUKAKIMH®e NpH iy, pasiom 0, 1, 2, 3 mim 4. Hannunme

—
0’]\ Hi

SHEaps Pegpadas Mapm Anpens Koreyroe
' COCMOSTHUE -

P nc. 8.8. Cerp, oro0paskaromas IPOMSBOACTBO HNPONYKIUH
X ABIKEHHC 3aIacoB.
Wngekcn BepmumH: (i, n).
Ofoznauenme ma myre: c, (z, j) = nzj.

TOJBKO OJHOW BEPIIHMHEI B OPABOM 9acTHm ceTu oOyCIOBIEHO TeM, dTO
KOHEYHFIIl 3aIac JO/KeH OHTH HyJIeBHM.

PaccMoTpuM fnyTy, BampaBjieHHYI0 U3 BepWMHH ({, ») B BEPmMUAY
(j, n —1). Hocxkoabry j=1i -+ x — d,, To 3a n OTPE3KOB [0 KOHIA
IJIAHOBOTO IepHofa mepeMeHHas & = j — i + d,. Kampmoe nomycrumoe
3HaUeHue mepeMeHHOo#l orofpakeHo ofHOHW w3 AYT, HA KOTOPOH mpocTaB-
neno ofo3nadeHme «nxj», ABIAKNEECH COKpamenuem oT c,(z, j). Tax,
Bmecto ¢, (0,1) mpocrasmemo 401.

Hecomuenno, cxema pmc. 8.8 raskercs Gosee CIOKHOH, YeM ceTb,
nzobpaskennan Ha puc. 8.7. 3To oObACHAETCA TeMm, YTO OPU HENHHEHHEX
dyuruuax C; (z;, i;) 3agada AEHCTBHTENLHO YCIOKHAETCA.

B pexyppentHoM cootHomenmu (8) mocieqoBaTeILHOCTH OIlepamuit
o6pamna JelicmeumessHol uxr nocaedosamesbHOCMU 60 8PeMEHU.] ITO
03Havaer, 4TO BHYMCIUTENBHEII NPOIECC HAUPABIEH OT IOCIeNHero
OTpeska MJIAHOBOTO MepHoja K HmepBoMy; B mpmmepe, rae N = 4, f, (i)
BEgmcasgercss fas anpens. Oguako MOKHO Tak:ke padpaboTaTh u npsmMoi
alITOPUTM, OpPU KOTOPOM BHYUCIMTENBLHE MpPONece HADPABIEH OT mep-
BOTO oTpe3ka K mociegmeMy. B sTom caydae meoGxomumo 3ajaThCsi HEKO-
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TOPHIM 3HAYCHAEM HCXORHOTO YPOBHA 3amaca io. llpemmomosxmm, gro

ip = 0. B caywae npsamMoro aixropmrma Haim TIOZXOJ, OCHOBEIBAETCH Ha BEI-

qucaeHan g, (i):

g, (i) — MEHAMATBABIE 3ATPATH ¢ MEPBOTO HO - OTPE30K IpPH YCIOBHH,
9T0 yPOBEHb 3aIAaCOB Ha KOHEY OTPEe3Ka 1 0T Havaja ILIaHOBOTO
meprofa paBed i.

IIpu aTom
g, (0) =0, (I11)
gi(l)zci(D1+l’ l)(l:O,i, LS D2+D3+ ---+DN+iN)’
(IV)
g. () =minlg,.y ( —z 4+ D,) +Co(z, ), n=1,2,..., N, (V)
X
rme i =0,1, ..., D44t ... + Dy + iy B ANA OTHCKAHWA MUHH-

MyMa mepeOupaTCs Bee HEOTPHUIATENbHEE IeJble 3HAYCHHA T, He Ipe-
Bumatomue (D, + i). Konmeunoil menbio HAmAX BHYUCIEHAN SBIAETCH
oumpenenecHue 3HaUeHUA gy (iy), I iy — 3aJaHHHN YPOBEHBL 3amaca
Ha KOHeIl IJIAHOBOTO MEPHUOTIA.

3amernM, uro (i — z + D,) B BHpakenud (V) ecTh ypoBeHb 3amaca
Ha Hag9amo orpeska n. OnraMansHoe 3HadeHue T B cooTHomeHmu (8),
I03BOJANIIEe TOCTATS f,({) B TedeHne n moCaeHAX OTPE3KOB ILIAHOBOT'O
mepuojia, OTHOCHTCA K BHIOYCKY mepBoro orpeska. HampoTms, onrmMains-
HOe 3BHAYEHNE Z, HO3BOJNAIIEe T0CTHIb g, (i) B cooTHOomeHu (V), OTHOCHT-
cfl K BHIOYCKY Ha oTpeske n. ClemoBaTenbHo, MOCIe OPeACTaBIeHus g, (i)
AJA BCeX n U i B 7a0JMIHOM BHAe MH IOJNYYAM DEIICHHE, MJIA Uero HaM
OpUAeTCs HAYATH CO 3HAYEHHA iy JJIA OTPE3KOB NNV, 3aTeM OmPENeNTHTh
COOTBETCTBYIOIEE ONTHMANLHOE BHAYEHHE Iy, BaPUKCHPOBATH OTBE-
9aIMuil eMy YPOBEHb B3amacoB HA HAdYald0 IOCHENIHEro OTPe3Ka,
OTEICKATh COOTBETCTBYIONEE ONTHMAJIbHOE 3HAYEHHE Ty_; U T. I.

8.4. YACJIOBON NIPHUMEP

ITocae Toro kak Mopens ympapjdemma zamacamd copMyJdEpoBaHa,
upTaTeNh HOATOTOBIEH K PEIIeHHI0 KOHKDETHON 3ajadl, CToAmEH Ieper
¢mpmoit «Hane:xHnil mocraBmmK»y. JTa 3aflaga pemaerca B HACTOAMEM
paszene. B mocaenyomux pasgemax mccaemyeTcs Bompoc, Kakmm obpa-
30M YBE&IHYCHHE JHUCJIA OTPE3KOB N B OJaHOBOM IE€pHMOIe BJHAET Ha OI-
TAMAJIBHYIO CTPaTeTHI0, W DOKAa3aHO, 9YTO BBEJCHHE OrPaHA4YCHUA MOKEeT
KODEHHKIM 00pa3oM H3MEHHTh 3Ty cTparermio. JaHHHIE IpuMep WIio-
CTPEDPYET BO3MOKHYI CJIOKHOCTH TAK HA3HBAEMHX KOMOMHATODHBIX
3ajad, Jaxie eciu ux Pa3MepHOCTh Majia.

CIIpaBe,T_[JIPIBOCTI/I pPagd HYXHO OTMETHTHb, YTO OpUBEICeHHBIC HUKE
9UC/IeHHEE 3HAYEHHUS OaPaMeTpoB OLUIN TIiaTerbHO HOf00paHk IJaA TOTO,
9T00OH ONOABHJIHNCH T€ IUHAMHYECKUE CBOﬁCTBa, KOTODBI€ MEI CYUTaIN
JKEJIATeIbHHM IPOJeMOHCTPHPOBATE; HE CIEAYeT AyMaTh, 4To mofo0HEE
cBOMCTBA IPUCYINU mpoOIeccaM yOpaBlIeHHWA 3ariacaMu Beerpga. durarens
OOKEH NOHATH, 9TO B peam,Hoﬁ CHTyaOuu TOJIBKO aHaJana, BHIOOJIHEeHHEI
MeTOJaMH JWHAMHYECKOI'0 NPOTPAMMHUDOBAHWA, HO3BOJAET B TOYHOCTU
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BHIACHOTD XapakTep pesyibTaToB. ITO 03HAYAET, UYTO0 YCTOMIUBOCTDL
ONTEMANBHOR OporpaMMsl OPHW W3MEHEHHWH AJUTeNbHOCTH HJIAHOBOTO
nepuofia Heperko OnBaeT TPYAHO yCTaHOBUTH 3apaHee.

JIna yopomwenus amannmsa OymeM cUuTaTh, 9TO0 CHpPoc ¥ QYHKIHA
3aTPaT OJMHAKOBH [Jf BCEX OTPE3KOB miaamoBoro mepmosa. [ns kxom-
KPETHOCTH TMPHMEM

Dy = 3 egmaunam (copoc mocTosHEH BO BPEMERH). 1)

TIpennmoioRAM TAKKe, UTO 3aTPATHl PaBHH CyMMe [BYX 9J€MEHTOB; Iep-
Bl 13 HEX OTHOCHUTCH K HPOW3BOJCTBY, a4 BTOPOU Oompenessercs CTou-
AMOCTBIO COIEP:RAHHA 3a0ACOB, KOTOpas ABIAETCA JHmHEHHo# dyBKImei
obpema samacos. Tarkmm o6pasoM, A1 Bcex OTPE3KOB

Ci (x4, 1) = C (z4) + hiy, (2)

e C(0) =0, C(1) =15, C(2) =17, € (3) =19,
C (4) =21, C(5) = 23; (3)
h = 1. (4)

B cBoo o9epens Dpom3BOACTBEHHEIE 3aTPATH MOKHO PAcCMATPHBATH
KaK CyMMY YCIOBHO-IIOCTOSIHHHIX 3aTpaT Ha olepanmm To IepeHalajke
(arm sarpaTH paBHH 413 YCIOBHEM eTWHEMIAM) W NUPOMOPHUOHAIBHEIX
sarpar (oHW PaBHH 2 YCIOBHBIM €IMHANAM HA KOKLYI0 CIHHANY OPOJYH-
nmn). Ilockodpry h = 1, 3aTpaTh Ha cofep;KAHHWE 3amacoB YNCIEHHO
pPABHHE YPOBHIO 3aMACOB HA KOHEI] OTPe3Ka.

Hasiee, Tpow3BOJCTEEHHKE MOIMHOCTA M CKJIAICKUE, ILIOMAAN QUPME!
«Hage;xuniE nocTaBIMUK» OrPAHWYEHEI; BTO BBOAHMT B 3a7ady IOIOJIHU-
TelbHOE yciaoskHeHme. [Ipmmem, 9To BHIIycK B Te4eHHE OJHOTO OTPE3KA
HE MOKeT IPEBHICHTH 5 e[UWHMI, & YPOBEHDb 3aMACOB HA KOHEI OTPe3Ka —
4 enmani(. MHniME clloBamu, IS BCEX OTPE3KOB

xt=071,...,5
it:O’17""4‘ (5)

3aMeTuM, 9TO 3aTpaTH Ha IMepeHaJafKy OTHOCHTENBHO BEICOKH
WO CpaBHEHWIO ¢ APYTEMU BJIEMEHTAMH; I03TOMY B ONTHMAJBHON mpo-
rpaMme JOKHA HOABHTHCA TEHAEHNWA K YKpyHOHeHmi0 maprumit. OmHaxo
00beM BoImyCKa Z; HEe MOIKET NIPEBHICATL 5 €UHUI[, TOTMAa KAaK CIpPOC
paBen 3; cleqoBaTeNbHO, B TEYEHHE ONHOTO OTPE3KAa YPOBEHb 3aHacoB
He Mojker Bospactd Gomee ueM Ha 2 egunmnel. Takum o6pasoM, B Tedenue
IBYX OmEPBEIX OTPE3KOB He yjaaercA m36e;kaTh ABYX NEePEHATANOK, ECJIH
UcxXofuHil 3amac paBeH HYIW0. BoBce me 0ueBHAHO, KAKasg OporpaMma
BLIIYCKA OKA)KeTCA ONTMMAJBHON B ciydae Gosiee IIMTEIBHOTO ILIAHOBO-
ro mepmona. OTBeT Ha 3TOT BOLPOC TOJKHHE JaTh METOIE MWHAMHAYECKOTO
OPOrpaMMHPOBAHHS.

QopMyanpoBKRa 3ajaul AWUHAMMYECKOTO IpOrpaMMupoBammsf. [lpm
HaJI9uA NPUBEEHHLX BHINE JAHHHX 00 YCIOBHEAX JAEATEILHOCTH (HPMEL
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«Hape:xHplli DOCTaBMUKY MOKHO COCTABUTH AMHAMHYECKOE DEKYPPEHT-
HOe coOTHomeHWe, oTobpaskawmee cmenuduKy 3afgadd. HamoMHEM, 9TO
HCIOJAB3YIOTCA CIeNyImue 0003HAYCHUA:
fn (i) — vMuHEManLHHE 3aTPATHl B TEYEHWE N OOCHEAHHX OTPE3KOB Mia-
HOBOTO MEPHOJa NIPH HAYAJILHOM YPOBHE 3aHacoB i)
z, ({) — BHOYCK, mo3BoJAIOIMUE gocTwds [, (i).
Oua n =1

f1())=C(3~1)

i=0,1, 2,3 6
z (L) — 3 —i 9 ] 1 ? ( )
LOCKOJBKY YPOBEHb 3amacOB HA KOHEN WJIAHOBOTO MePHOAA paBeH
Hyaw. B o0memM BuAe peKyppeHTHOe COOTHOIIEHME MOKHO B3aIUCATh
caemyomuM 06pasoM:

fo)) =min (€ (@) +1(G +2—3) + fouy (i + 2 — 3],
n=2,3 ..., (7

rme i =0, 1, 2, 3, 4 ¥ AuA oTHCKAaHHA MEUHEMYyMa mepebHpaioTCA Bee
HeoTpHIATeNbHEE I[elie 3HAYeHHA Z, 3aKII0OUEHHHE B Ipefeaax 3 —
— i< r<<min (5, 7 — i). OrpannIeHHOCTh OPOUBBOJCYBEHHUKX MO~
HocTeil, oTofpasKaeMas MepBHIM W3 YCAOBHi (D), HE NO3BOJAET X IPEBHI-
CUTh O, & OTPAHMYEHHOCTH YPOBHA 3aMACOB HA KOHEY OTPE3Ka, 0TOOpa-
7KaeMas BTOPOH 9acTsi0 (D), HE MO3BOIAET T HPEBHICUTH (7 — i).

Hdaa Toro urofb amaams OHJ CoZepsKaTeILHHM, HeobXopuMo pac-
mOJIATaTh BCEMU 3HaueHuAMH GyHRUi f, (i); B CBA3M ¢ 3THM WX BLIUMC-
JieHme ABIsAeTCA Hamell ogepenmoit samageii. Popma pacweTHHIX TaGaMIY
BO MHOI'OM HAOOMHHAET TAalJumbl, MCIONH30BAHHEE B 3aflade 0 MUJIH-
sKaHcax. [[iA Kammoro miara n TMoCTpoeHa ofHA Tabauma; B Heil mpexy-
CMOTPEHO II0 OHOU CTPOKE [JIA KayKI0T0 BO3MOKHOIO 3HAYEHHWA HAYATb-
HOTO YPOBHA 3amacoB i M IO OJHOMY CTOJOIY — MIA KaykIOTO BO3MOM-
HOTO 3HAYeHMA BEIMycka x. [locKONBKY CIpoOC Ha MPORYKIUIO B mpejesax
Ka/KIO0TO OTPE3Ka [OJUKEH OKTh IOJHOCTHI0 YJOBIETBOpPEH, a YPOBEHD
3aIaCOB Ha KOHEI{ 0OTPe3Ka He MOKeT TPEBHICHTh 4 eIHHMIBI, HEKOTOPHIe
KIeTKH B TablIUmax «3ampeIieHi» — OHK COOTBETCTBYIOT HETOIyCTHUMEIM
cogeranusam i u z. Kaskgoe m3 mpocraBiemmeix B Tabiummne ducea mpen-
cTaBasAeT coboll CyMMy 3aTpaT MIA PaccMaTpuUBAEMOTO OTPE3KA 7 U OLTH-
MaJBLHEIX 3aTpaT AaA Bcex (n — 1) mocaemyromux orpeskoB. B mByx
[IpaBbIX cTonabrax TabJaunbl TPOCTABIEHE: MUHUMAJIbHAA II0 CTPOKE CyM-
Mma [B croabue f, ()] @ coorsercrByommit el onTHMaJBHHH BBIIYCK
[B cronbue x, (i)l

duagenun f; (i), spiancaennnie no gopmyine (6), npusenennr B Tabuu-
ue puc. 8.9, a 3nauenus dyHknuu f, (i) — B rabaune pue. 8.10. Paccmor-
pUM CTPYRTYPY mocienunein tabaunm Gosee mounpobHo. B Hell uMeercs
5 CTPOK, ITo ORHOM A KaMAOTO jomycTuMOro 3Hadenud {. Huerru, coor-
BeTCTBYIOIMUE HEKOTOPHM COYETAHWAM | W Z, «3ampementy. Tak, ecnm
i =1, To cmpoc yaacTcA YAOBIETBOPUTL TOIBKO HOPHW YCIOBHA T = 2.
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Ecam i = 4, 10 z < 2, UHA4e HADYMUTCA YCHOBHE HYJIEBOI'O YPOBHA
3amacoB Ha KOHEN MIAHOBOTO Nepmofa. [epBoe M3 ciaraeMbix B Kaykmod
rneTke — sHavenue C (z), Boumcaennoe mo gopmyne (3). Bropoe cia-
TaeMoe — 3aTPATH HA CONEP;KAHHE 34IacoB, PABHEE YDPOBHIO 3aIIaCOB
Ha KOHEIl OTPe3Ka, yMHo;KenHOMY Ha h = 1. Tax, Haupumep, opu { = 3
n r = 0 ypoBeHb 3anaCOB HA KOHEI 0TPE3KA TAKKE PABEH HYIIO; I0ITOMY
paBHO HYII0 W BTOpPOE claraeMoe B COOTBeTCTBYlOmE#d kierke. Ilpm
i =3umzr =1 ypoBeHb BamacoB Ha KOHEI

o 70)=0(3-1)
MecAlla paBeH 1; B COOTBETCTBYIOIMEH KJeT-
Ke BTOpoe ciaaraemoe Taw:ke pasuo 1. Amaso- Loy (i) | /)
IUAIHEM 00pa3oM 3HAYEHMA BTOPHX cJarae- A 19
MHX BBHYMCIAIOTCH H LA JAPYTHX KJIETOK :
tperbeit crporm (i = 3). Hakomer, Tperne Haugasisig || 2 17
caaraeMoe — 310 3Hauenme f (i + z — 3), Janac 7 T
paHee BHIYACJIEHHOE U IpUBEIeHHOe B Tabau-
ne puc. 8.9. 3l o 0

IOas ramporo (QURCUPOBAHHOTO | 3HA-
wenne ¢yurumu f, (i) mpepmcraBaser coboir P mc. 8.9. 3amasa upmu
MEHUMAJLHYI0 H3 BCEX CYMM B (RJIETKax» “Hane’““(’; _ 1’)10“3‘3“‘““”
JaHHOU CTPOKHM, & £, (I)—COOTBETCTBYIOMMUI oo
Bunyck. Tak, mpu i =1 um n = 2 onru-

MANbHEA BHIOYCK paBeH O eIWHHUIAM; OH NO3BOJIsSET 3a JIBA MECALa
moctuub 3aTpar, paBHHX 26. Jlio6oe npyroe smavenme z oGycmosamBaer
GoJiee BEICORHE 3aTpATH.

Pacuer snauennit f; (i) npuBenen B Tabamme puc. 8.11. 3necr mepsoe
cnaraemoe pasHo [C (z) 4+ 1 (i 4+ z — 3)], a Bropoe cmaraemoe ecTh
snagenme f, (I 4  — 3), Basroe m3 rabammel pmc. 8.10. Ocranpunie
snauenna f, (i) maa n = 4,5, 6 mpencrasiaenH B cBofHO# TaGamue
pmc. 8.12. Unurarenio ciefyer HpoBepPUTEL, HACKOIABKO UM OCBOGHH PEKYP-
PeHTHEIe BHYHUCIUTENbHEE Ollepaldyl MeToa THHAMHUIECKOTO MpOTpaM-
MHPOBAHUS, IOCTPOUB HeauKoM pacdueTHyn Tabammy maa f, (i), amauo-
ruanyio Tabaune puc. 8.11, u cpaBHUE MoNMydYeHHLIE PE3YABTATATH C TEMH
IaHHKEMM, KOTOPHE mpuBefentl B Tabaume puc. 8.12. 3amerum, uro gas
n = 4 OoNTHMAJBHEME ABJIATCA [BA 3HAYEHWS BEHIIYCKA — 3 IMHMIE
1 4 equAAIE.

8.5 AHAJIN3 YYBCTBUTEJIBLHOCTH PEINEHHA

Yucnennse pesynbpTaTh, IpHBeieHHkne B tabaumnax pasi. 8.4, HEoO-
XOIIMMEI JUISL ONpEeJIeJIeHrs ONTUMATILHEX 065eMOB mpomsBojicTBa. Haps-
ny ¢ stuM B Tabmaumax (pme. 8.9—8.12) comep;KUTCA MHOKECTBO CBECHMI
006 ycTOHYHBOCTH peIIeHNs] IPH M3MEHEHMH 3afaHHBIX 3HAYCHHH mapa-
METpOB MOJIeJiM, TAKHUX, KAK IJIMTEILHOCTH LJIAHOBOTO HEPHOfa IIH
HCXofubil YyPOBEHH 3amaca. B ¢BAZM ¢ 9TEM PACCMOTPHUM BOUPOCH TyB-
CTBUTEJIBbHOCTH ONTHMAJBHOTO DEHEHHS Ha TOM jKe LPHMepe (QHPMH
«Hapgeuuit mocTaBImKy, AJA 9€ro BOCIOIL3YeMCA LPUBETCHELIME BHIIIE
pesyabraTaMm.



C(@)+1(i+x~3) +, (i+z-3)

) BsinycK:
NI ! 2 3 4 5 |=@]56)
L0 19+ 0+19\21+ 1 +17\23+ 2 +15|| 3 | 38
§ 4 7+ 0+19\19 4+ 1-+17|21+2+15|23+3+ 0| § |26
R 15+ 0+I9|17+ 1 +17)19+2 +15|21+3 + 0]/ 5 |24 |
3
g 30+ 041915+ 1 417|170 2415\ 19 43 + 0 (/4/ / 0 |15
S PP AP P /// e |
P mec. 8.10. 3agava ¢Pupmm «Hagessuniz mocTaBmmk» (n = 2).
[C@)+1(i+2-3)]+F (i+2-3)
z 7 Bemyck:
; Vi 14 2 3 4 5 ||z(dis6)
S g 19436 | 22+26 | 25+24 || 4 |48
§ 1 17+38 | 20426 | 23+24 | 26+19 || &5 |45
§ 2 5+ 38 | 18+26 | 214+24 | 24+19 | 27+18 || 4 |43
§ F| 0+38 | 16426 | 19+24 | 22419 | 25+18 0|38
= 4 1426 17424 | 20+19 | 23 + 18~ 0 |27
Puc. 8.11. 3agata ¢upmu «Hamemmnit mocraBmuks (n = 3).
Havanensnz n=1{ n=2 n=3 - n=4 n=4 n=g
JaAnac
()| 700 Nzp ()| B0 || 23(i) | 7000 || 2lé) | £ (8) || 25 (D) | #5(E) | 26 (E) | £ (2)
ol 3|19 3 | 381 4 | 4813467185 |79 4 |96
Iz |17 & |26 5 |45l & |64 & |74 5 |93
20 15|l 4 |24l 4 |43 S5 s 4 |72 4 |9
gV o ollo |1w| o|3]| ¢ 48 |0 |67 0|79
4 o s\l olar|| o (46l o {50 ]s

P mec. 8.12. 3amava ¢upmu «Hagesmuui MOCTaBIIHK».
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IsureapnocTs maaHosoro muepuopa. us onopemenennoctm Oymem
¢anTaTh, UTO ILIAHOBHIA mepmon maumHaeTca B AmBape. Hac umrepecyer
H3MEHEHWEe ONTUMAJBHHIX MECAYHHX 00HeMOB BHIIyCKA OPH yBEIMYEHUN
gucia MecAnes N B TIAHOBOM OepHMOfe M, B YACTHOCTH, H3MEHEHUE
AHBAPCKOI'O BBIIYCKA. Pe3synpTaThl aHalnm3a, OCHOBAHHOTO HA TAHHBIX
puc. 8.12, mpusegens B Tabuamme puc. 8.13; mpu sroM mpegmosiaraercs,
9TO MCXOMHEI yPOBEHDb 3aMAacOB HA HAYAJO AHBADA PaBeH HYJIO.

Tabamia pue. 8.13 mocTpoema cuegyiommm o6pasoM. fIuBapckmii
obbemM mpousBomcTBa (3 emmuumel) Aasa N = 1 B3AT U3 HOEpPBOH CTPOKH

L TmesTs ROCS, Jowas,  Cpecre-
NIAH08020 CYMMA| MECIUHBIE
nepuoda,N | Suws.  desp. Mapm Anp.  Maip  Hows ||sampam| samparmel

! J 19 19
2 3 3 J8 19
J 4 5 7 48 15

J 4 ) a 3

9 p 5 0 3 67 6%
5 5 5 0 5 7 v 79 15%
6 4 & 0 4 5 7 36 16

P nc. 8.13. lIporpaMma BHOycKa mnpopyKuuwm ¢upmoit «Haperknmil nocrasimuk»

(ip = 0).

rabmans pme. 8.12 npm n, pasmom 1. fluBapckuit 06beM mpomsBoACTBA
(3 emmuurnm) gaa N = 2 B3AT u3 TOH K€ CTPOKM OpA n =2 W T. 1.
B caygae N = 6 aHBapCcKuil BHIIyCK paBeH 4 €NWHAIIAM, a YPOBEHB
3amacoB Ha Hawauao Qespaia — 1 egunmne (om paBeH { + 2z — d =
=0 + 4 — 3). Caenosarenbno, ¢eppaibckmii BHOyCK (5 egmHmm)
HafileM m3 BTOpoi ¢Tpoku Tabammer pmc. 8.12 mpm rn = 5, HOCKOJIBKY
YPOBEHb 3aIacoB Ha HAYAJ0 MecAma temepb paBeH 1 enmumme. B c¢Boio
ouepefb BTO 03HAYAET, 9TO YPOBEHHb 3amACOB HA HAYAJI0 MapTa COCTaBUT
3 enmauns (i +x —d=1-+5— 3 = 3); 109TOMy BHIOYCK HPOTYK-
Ouu B MaprTe Oy/leT HyJeBHM, Kak 5T0 IoKazaHo B Tabmume pme. 8.12
Mg i = 3 u n = 4, Ha ocHose aHaJOTAYHHX pacCy:IeHHl OmpPeneInM,
9TO mpoM3BOACTBO B ampene (n = 3) fMomxuo OHTH PAaBHO 4 eUHHIAM,
HOCKOJbKY YPOBEHb 3aIlacoB Ha Hadaxo ampeind — BHydb (i + z —
—d=3-+0—3 =0). IIpn TakoM BHIOyCKe yPOBEHL 3alacOB Ha Ha-
ango mas OGymer pasen 0 44 — 3 = 1, Tak uTo Malickmii BHIYCK
(n = 2) cocrasur 5 eqmumn. CiegoBaTenbHo, B HWIOHE ONTAMAJEH HYJe-
BOJ BHIOYCK, MOCKOJBKY YPOBEHB 3aIacoB Ha Hadaxo Mecana (n = 1)
paBerr 1 4+~ 5 — 3 = 3 equummam. Uwmrarenr Momer ybenmThca B TOM,
9T0 MUHMMAJbHAA 06man cymma 3arpar aaa N = 6 cocrasur (21 4 1) +

+ (23 4+3) + (0 +0) + (21 4 1) 4 (23 + 3) + (0 + 0) = 96; ora
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cyMMa W TOpoCTaBleHa B KiaeTke Tabaunil puc. 8.12, cooTsercTByIOmei
fs (0).

Ananns OOTAMAJNHHEIX BAPHAHTOB HPOM3BOJICTBEHHON MPOTPAMMEL,
npuBefeHHBX Ha pumec. 8.13, cBupmereancTByeTr o ToM, 9TO AHBAPCKUM
BRIIYCK B3aBHCHT OT AJTHTEILHOCTH ILIAHOBOT'O Iepmofa. Ilpm Bospacra-
Hum gucaa MecaneB N ¢ 1 1o 5 onTHManbHHN AHBAPCKHH BEIIYCK BO3pa-
craer. Opgnaro npu N = 6 mpomsBoICcTBO B gHBape JOIAHO COCTABHTH
BCero ammrs 4 eguuuisl (mpm N = 5 aTa Beamuumna Owaa paBHA D eIWHN-
maMm). Takmm o6pasoM, yAJMHEHNE MIAHOBOTO NEPHONa MO;KET BRI3BATh
KAaK POCT, TAK U COKPAMEHUe AHBAPCKOTO 06HeMa NPOM3BOJCTBA, OIPHIEM
naa N = 4 wmMeTca [iBé ajsTePHATHBHEE ONTEMAJIBHBIE ITPOTPAMMEL.
W3 pme. 8.13 sacmo, kaxmM o6pasom cCpeHEMECAYHEIE 3aTPATH 3ABHCAT
or N. Or™eTuM, gT0 mpu yBeamaeHun N oT 2 o 6 cpegumeMecaansie 3aTpa-
TH He yORIBAXOT MOHOTOHHO, a HCUBITHIBAIOT Kojebanmd.

Ontmmanpuasg nporpamMa misa N = 5 sacaymusaeT 0coboTo BHEMA-
nasa. B arom ciaydae ypoBenp 3amacoB Bo3pacTaeT B siHBape, (eBpade
u anpene. Takum o6pasom, MaficKuil ¢copoc mo CYmECTBY Y/I0BJIETBOPAET-
¢ 2 eIMHWIIAMHM ampeNibCKOro BHUycKAa W 1 efmuwmmedt (enpalibCKOTO.
IIpm nomo6HEX yCIOBHAX ONTHMAJNLHEIM OKAa3hiBAETCA HAJIMYHME 3aMacOB
Ha Hadajio Kak ¢eBpansd, Tak W ampens, XOTs B TEUEHHE 0HOUTL MECATEB
dupmMa HecerT PACXOfisl, CBABAHHEIE ¢ HEPEHANAKOM.

Ncxopnplit yposeap 3amacoB. B- mHacToameM Nogpasfene #3ydaercs
3aBUCAMOCTD ONTHMAJLHONM NPOTPAMMBl OT YPOBHA 3alacoB HA HAYAJI0
IIaHoBOTO Tepmopa.| [lnsA ompejeneHnsa Tako 3aBHCUMOCTH NPUMEHH-
TEJIBPHO K AHBAPCKOMY BBIOYCKY pacCMOTPEM Tabammy, TpUBEIEHHYIO
Ha pme. 8.14. Ecnin nanoBsil epHoj BKJIAKIAET BCETO UMb ONHH MECAT,
RaKJ0€ YBEJIMIEHNe HCXOMHOTO 3anaca Ha 1 eMHHUIly OPHUBOIAT K CHUMLE-
HNO HA e[MHWIY AHBapcKoro Bomycka. Ommaxo mpm N = 2, 3, 4 mian
6 MecamaM yBeamuenne UCXOIHOTO 3amaca 0T HyJAA Mo 1 IpuBoguT He K co-
KpAIeHnIo, a K POCTY STHBAPCKOTO IPOM3BOJCTBA. Y BEIUIEHNE e HCXOf-
HOTO YPOBHA 3amacoB ¢ 1 egumHMUOE [0 2 eMWHHI] OPABOTUT K DPA3HBEIM
pesynbrTaTaM B 3aBHUCAMOCTHM OT 3HadeHmsl /V: BEIIYCK OPORYKIMH B fAH-
Bape MO:KeT COKpPATHThCA (OflHAKO He 10 00beMa, COOTBETCTBYIOMETO
ig = 0 npm N = 2) nmnm ocrarhca uperHuM (npu N = 4).

B nByx mocaennux croxbrax tabaumup puc. 8.14 orpaskeno cumikenne
ofmeit cyMMLI 3aTpaT NpH €fUHWYHOM TNPUPAMEHUHM HCXOLHOTO 3amaca.
Pacemorpum, magpmMep, NIAUTENBIIOCTh MIAHOBOTO mepuopa N, paBHYIO
ABYM MecsanaM. [Ipu HymIeBOM HCXO[HOM ypoBHE 3amacoB obinas cyMma
zarpart cocrasiser 38 (puc. 8.12). Hanuume 1 eqwHMIE HCXOJHOTO 3apaca
HO03BOJAET CHE3UTH 3aTpaTH 10 26, a 2 equmun, — o 24. Taxum obpasom,
NeHa IEePBOTO EMHHYHOTO TMPUpANleHHA WCXOJHOTO 3amaca paBHa 12,
a BTOpOro — TOJbKO 2 (puc. 8.14). IloguepkmeM, 4TO 9Ta MEHA CYNIECT-
BEHHO 3aBHCUT OT JJIHTEJIHHOCTH IJIAHOBOTO LEPHOfla, a TaKyKe OT TOro,
paccMaTpPUBAETCA JH NEPBOE Wil BTOPOE eIMHNIHOE NPHPALIEHNe MCXOof-
HOTO 3amaca. YmraTeab M0KEH DOCTPOUTHL ONTHMAJbLHBIE BaDHAHTLL OPO-
rpammpl 1 N =4 u N =6, iy =1 1 i, = 2 ¥ BHACHATH HPHYUHY
HabiomaeMEIX pasiInyuil B CHIKeHHE cyMME 3aTrpart. (IlomyTHOo OoTMETHEM,
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qro mpE N = 4 m iy = 2 ypoBeHb 3aIlacoB HAa HAYAJI0 PEBPAJA COCTAB-
aseT 4 eOuHmIpl, TAK UTO, €camM OHl YCIOBHAME 3amadd OHIE OH mpemy-
CMOTPEHE (o0Jiee CTPOrHe OrpaHMYEHHs YPOBHA 3amacoB, IPU KOTOPHX

Uewa npedsrdy-
We20 COURLY -
STHERPCKUL HO20 MpUDaILEe
. ||rust wexodwoco
L rumedstsHocTs serrycx sanzca

nnayeaozo :
repuoda, N =0 |ig=1 | ip=2} ig=1 | {=2

1| 3 2 7 2 2
2 3 5 4 12 2
ki 4 5 4 3 2
4 | 34| & 5 3 | w
5 5| s 4 5 2
5 40 5 1 4 3 2

P mc. 8.14. llena efEBUIHOTO NPUPATIEHHA HCXOI -,
EOro 3amaca ¢upme «HageKubii DocTaBOTUKS.

DOBKHO cobmoarbed yeiaoBue i << 4, 9TOT BapuUauT oKaszajcs OH 3ampe-
mEeHHMM u o0mas cymMma 3aTpaT Bospocia Oml.)

Jloarocpounslif aHAIA3 HpH «yCEUYEHHOM» IIaHOBOM nepnone. Ilo cux
Hop M3Yy4alnach CATYAIHs, OPA KOTOPOU AAMTEILHOCTD IJIAHOBOIO IEPHO-
na cOBIAMAeT C IUTENHHOCTLIO MEPHOfia CYMECTBOBAHHA CIPOCA HA aH-
Uuil TpoAyKT. JTO B3HAYAT, YTO BAPHAHTH MPOTPAMMEL, IPHUBEIEHHEE
B rabamnax ma pme. 8.12 m 8.13, oTHocATCA K cHTyammm, OPH KOTODOMH
D, = 0 gaa Bcex t > N.

Teneps npepnonosxum, aro D; = 3 u nocae N mecAunes, Ho mekyujlie
pemIeHns 0 MECATHOM BEIOYCKE OMPENEIAITCS TOILKO HAa OCHOBE JaHHEIX
mag  Ommwaimux N mecsanges. Hampmmep, mpu N = 4 onTEManbHEIR
BapHauT SIHBAPCKOT'0 BEHIMyCKa BRIOWpaercs (pasyMeercs, ¢ YIETOM YPOB-
HA 3a0acOB HA HAYAJN0 AHBApA) TaK, kKak 6ydmo cupoc Ha MOPOYKIHIO
CYIecTBYyeT TOALKO ¢ AHBAps IO anpedb, B ¢geBpane mpomecec mOBTOPSET-
cs1: (eBpaNThCKAH BHIIYCK ONPENENAETCA ¢ YIETOM 3a[aHHOT0 HATAIBHOTO
3amaca, mpHYeM TaK, KaK €Cam Obl MIAHOBHIA OEPUOJ BKJIITAI 9YETHIpE
Mecsana (¢ geBpans mo Mail). Tawas mpomeaypa, HHOIZAa Ha3HBaeMas
CKOJIB3AIMUM IJIAHAPOBAHIEM, YACTO HPUMEHAETCA B IPOMBIEISHHOCTH,
HocMorpmM Temeps, HACKOABKO XOPOIIM DPE3YJIBTATH, KOTOPHIE IOK06-
Hag mpoueaypa IO3BOJIAET MOAYINTh B JAHHOM IPHMEpE.

HauneMm ¢ amanmsa cuTyanumw, B YCJIOBHAX KOTOpoi Bemmamua D;=3
nas 10 orpeskoB, a 3ateM pasHa Hyaw.) Ha puc. 8.15 mpuBenenn onrm-
MaJIbHEE BAPUAHTH HPOrPAMMEL B COOTBETCTBYIONMAE UM 3HAYEHAA CYMME
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3aTpaT AJA PasHHX 3HaUeHWA /N, IPUYeM IPEfmoiaraeTcs, 9To YPOBEHD
3a0MacOB HA HaAYajdo fAHBapA paBeH HYydw.| WcTwHHHE onTuMyM [
N = 10 pocruraercs ABYKpPATHHM IOBTOPEHHEM NIPOTPAMMEL, HOIYIEH-
voit nasg N = 5 (puc. 8.13). OpHaKo CcKoAb3AUYCE NAAHUDOSARUE HE N0360-
ASEM. NOAYHUIMD SIMOM. ONMUMAILHBIL 6aPUAHM HU NPU 00HOM U3 SHAYEHUL
N. Ilpr N = 4 BosHUKaeT HECKOJBKO BAPHAHTOB CKOJB3AMEro HAAHA,

LaurmensHocme g asy
NAAHIB020 ; cymMa
_nepuooa, V| Swe. |Pesp| MapmAnp.| Mad| Howe| Ao Ase. | Cerm| Ok, |3ampam
7 Jl\g |3 |dg o |dg|F|IFJ|dF |3 190 -
2 J | d J FJ|Fgy3 18|13 |3 80
3 |sls|o|4|s|a|4|s5|0o s |13
4 J|3 1313|3133 4185 | 0| 181
41511415101 4186510 |3 163
S1 4110|5140 3 14|88 |0
5
Ji 4101858141014 1510 |3 165
g 4151014 1S 0V3F 1418 |0 163
4 1510 |4 S51 01 41510 3
Onmumansyed,
BapuaHT StVtotvsVoels V& 1as (g |58

P uc. 8.15. Cronpsamuii nian ¢upmu «Hagesxauii mocraBmux»
maa 10-mecaunoro nmepmoga (ip = 0).

IOCKOIBKY B CJyd4ae HYJIEBOTO WCXOJHOTO 3amaca BHIYCK MO KeT GHITH
IPHUHAT PaBHHIM Kak 3, Tak u 4 enuEmnam. B rabamme pme. 8.15 mpusese-
HH TOJILKO [BAa BAPUaHTa MPOTPAMME, IpAYEM 3aTPaThl Ha HOX Pasimd-
ubl. Hakonel, oTMeTnM, 4To Ipd CKOJNB3AMEM INIAHMPOBAHNHE YIJIXHEHHAE
IJIaHOBOTO LEPHOJa MOMKET fajke Hamectw ymep6: sarpatel opu N = 3
HIDKE, 9eM B ¢iiyuae N = D, xoTA HHU TOT, HE [pYyroil BAPHAaHT IPOTPAMME
HE OLNTHMAJIEH.

Temepb mpeauoON0KEM, uTo BeAmImua [, coxpanAeT of[HO T TO 3Ke 3HA-
gepue (3 efupUOE) B TeueHMe GeCKOHETHOTO HEPHUOJa BPEMEHH W 4TO OpPO-
rpaMMa BCETfla COCTABJAETCA METOOM CKOJB3AMEro INIAHHPOBAHMAA.
Torga {upm mexonuom samace iy = () IPOW3BOICTBO CBONMTCA K HOCTO-
SIHHO NOBTOPAMMEMCA MHKIAM, \0To0pasKennsM Ha pHC. 8.16. Ecam
ip = 0, To xapakTep OYHKOUN 3aTPaT M HAJWYWE PA3JIMIHLEIX OTpaHmYIe-
HEit IPUBOAAT K TOMY, 9TO YPOBEHB 3amacoB Ha KoHenm Jdioforo mecana
He mpesnmaer 2 emuumn. CienoBaTeNbHO, €Cid MPH OfMHAKOBLIX MCXO[-
HHX ypoBHaX 3amacoB (i = 0,1 mum 2) m mpm ABYX pasnudEHx N
DOAYYAOTCA ONEHAKOBHIEC ONTMMAJBHEE BAPHWAHTH UPOTpaMMH, TO
BOSHHKAOT ONMHAKOBHE MOBTOPAKMUECH NPOW3BOACTBEHHBIC MUK
B cBasm ¢ atum B TaGamme pme. 8.16 yuTeEw TOABKO TPHE BOSMOIKHEIX
smavenns i. Herpymmo samermtdb, uto pus N =1, 2, ... cymectsyer
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TONBKO C€Mb PAa3JIWYHKEX BAPHAHTOB HPOTPaMMBI, KOTODPHE HPUBOIAT
KO BCEro JHINGL YeTHpeM pAa3JUYHHM IOBTOPAKIIMMCH IPOU3BOMCTBEH-
peM TmeaaM. ([{axa Hexoropslx 3HaweHum#l /N CYIeEcTByeT HECKOJALKO
OUTEMAJHHEX BapHAHTOB IPOM3BOICTBEHHON DOPOTPAMMEI, K COOTBET-
CTBEHHO 5TH 3HAYeHUsA N mOBTOPEHH HEOOXORMMOe JHCIO pas.)
OtMernM, 910 Toabko Hagmeasa ¢ N = 10 ¢Koab3Amee NIaHUPOBAHHTe
faer ONTHMAJpHEE BAPMAHTEL HPOTPAMME, obecIeunBanImmue MUHAMAJb-
HHe cpefHeMecAYHbe 3aTpaTH. [laske npm N = 17 Bo3HHKANOmuUe DOBTO-
pAKIMAECH IPOM3BONCTBEHHEIE NUKJIB HE ABJIAITICA ONTHMAJbHEIMA,

L TUmensHocTs Gpedie-
nAAHAG0ed,, fleemapso ulcse MECSTHHEIE
nepuada, N* || zy(0) zy(1) zy(2)|| nmpoussodcmeerwsid waxsr sampamer
i 3| 2 ! '

2 35| 4|3 / 19
4,7 3 5 5
5,8,11, - . 1
1417 5 5 4 & 4 4 163
d,6,8,
1, 14,17 LA A

4 ) 4 16
4,7,9,12,
13,14, 16 199
10,13,14,
568 &) 515|550 50 15%

JnmumMaasHell
BaPUTHITI

*ﬂpazpa»mm Gist NK6E npusedersr & madoige puc.8.12, a dns N>6
PaIpABEMAKE! AHATIOSLINEIME MEITOOAML. ECaR £ 23, ITo
x, (()=0 dast Jmodoes N,

P uc. 8.16. Crombasamuit mnan ¢upmul «HaflerXHHH DOCTABINME»
mis GeckouedHoro mepuoma (ip = O).

A MO;KHO OOKa3aTh, 9TO OJUH M3 AIbTEPHATHBHEX BApHMAHTOB A N =
= 22 maer cpefmemecsunble 3aTpaTH, paBunie 16 ycaoBmHM egmnmmam.
Onmaxo ecau maanoBHit mepmont mocTaTouno Beamk (N > 18), onTumans-
HaA mporpaMma JJds 0ECKOHEYHOTO MIAHOBOTO IEPHofia OHOBPEMEHHO
ABIAETCA ONTUMAJABHON W [JiA KOHETHOTO MEPUOAa. JTO CBUIETEILCTBYOT
0 TOM, 9T0 CYMECTBYET [AOCTATOYHAA BEPOATHOCTH OMUOHUTLCA B ONEHKE
HEe00x0oauMoN MIWTENHLHOCTH MJIAHOBOTO HEPHOfA W TAKYI0 BEPOATHOCTB
MOKHO YMEHBIINTH TOJBKO IOCPEICTBOM TIMATEJBHOTO aHAJM3a. )

B ria. 11 m 12 guratens 03HAKOMHATCA ¢ OIpPEETIEHNEM ONTHMAIBHON
OPOTpamMMbl NP y9€T€ BINAHHA HEOTPAHHYCHHON MJIHTEILHOCTH IJIaHO-
BOTo mepmopia.

Hexotopnie 3amevanus. B macrosmeM mpuMmepe wucieHHble 3HAYCHOS
Dapamerpos OwIm nomobpamHbl cHemuadbHBEIM 00paszoM, omHako oOmas
CuTyanus onmcaHa B HEM HOCTATOYHO PEASHCTHIHO. TaK, MPOE3BONCTBEH-
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HBIE 3aTpPaTH BRJIIOYAIT YCAOBHO-NOCTOAHHEIE DPACXOMB HA MOATOTOBH-
TeJIbHEE OIepaluM, a TAKKe IIPONOPIMOHANbHNE (MepeMeHHEEe) 3aTPaTh;
3aTPATH Ha COflePKaHmMe 3alacoB, JIWHEHHO BaBHUCAIIUX OT UX YPOBHA
HA KOHEI| 0Tpe3Ka; Ha pasMephl BBHIIYCKAa W YPOBEHb 3aMacOB HAJIOMKEHEI
OpOCTHIE OTPaHUIeHNA cBepxy. TeM He MeHee, Hampumep, IPU WIMEHEHUH
AIWTEIBHOCTH ILIAHOBOTO mepmofia BHIOOP ONTHMAJABHOTO BapHaHTa
mporpaMMbl MeHAeTcs Kopenubim ofpasoM. Bpam num MomHO yCTaHOBHMTB,
HACKOJBKO d9acTo Homo0HAA YPE3BHYANHO BHICOKAH YYBCTBUTEJLHOCTD
BCTpedaercd B PeajJbHHX CUTYaNuAX W HACKOIBKO CEPHE3HEl BKOHOMUYE-
CKWe IIOCJIeJCTBHA HempaBWIbHOTO BHOGopa mporpammer. OfHako B maH-
HOM IpUMEpPe MOKHO HOHATH, 4TO CTEHEHb M 3HAYAMOCTb TYBCTBHTEIb-
HOCTHY PEIMECHWH TPYZHO OHPeNeJWTh, HE BHIOOJHUB B KAKIOM KOHKDET-
HOM CJydae CTpormil nuHaMmyecKuil ananus. TONbKO YTO UBYUEHHHH MO~
X0fl, OCHOBAHHH HA OMEPAT[HOHHBIX WIEAX, ABIACTCA OYHIAMEHTATbHBIM
METOJIOM BHIITOJHEHWs1 MOMOGHHIX HMCCIeTOBAHMMA.

WsBecTHo, 9T0 MaTeMaTu9ecKas MOJEJNb HEPENKO ABJIAETCS [OCTATO9-
Ho ofmeit 1A Toro, 9ToGH O0XBATHTH MHOYKECTBO PA3IUIHHEIX DEATLHBIX
curyanuii. [loaToMy copmepsraTennHad ONMEHKA MOJeNU, NPUBEIEHHOR
B HACTOAMIEH IiIaBe, TOIKHA B NEPBYIO 0UY€peb OCHOBHBATHCA HA aHAJIHU-
3€ CHCTeMBl MCXOJHHIX MPEINOI0KEeHUN, a He KOHKDETHHX YCIOBHMI mes-
reapHocTH Qupmn «Hamemuet nocrasmury. [lepeuncamm Basxkueiimiue
U3 9TUX [PeANoJo:KeHni.

1. Ipozros cnpoca ssasemcs mounbim. Xortd QUpPME peiKO yaaeTcs
COBEPIIEHHO TOYHO TPECKABATH CHPOC HA HECKOJBKO MECAIeB BIEpen,
pasMepsl OIMMOKNM 4acTO AOCTATOYII0 MAJH ¥ [eTePMHUHUPOBAHHAA MOMEIb
[aer XOpoIllylo ammpoKcEManuo jefcrBurenbuoctu. (B momobuuix o6ceTo-
ATENBCTBAX OOHYHO MPHEMEHAETCA CKONB3AMIEe IIAHWPOBATHME, ONMCAH-
HOe BHINe, 0JHAKO MHOI/IA MePECMOTD HPOrPAaMMHE OPH STOM OCYIECTBIIA-
eTCS He e/KeMeCsTHO, a Pa3 B HECKOJIBKO Mecsnes.) Ecan ske omubxu mpo-
THOSHPOBAHNUA CYIECTBEHHH, HEOGXOIUM NEpexofl K Mofeaam 9akoro
TUma, KOTOpHil omucam B ria. 19 wm wpuiomenuu 2,

2. JlaumeavHocmb U320Mo6ACHUS RPOJYKYUL NPEHeCPeHUMO Maid.
B peaspHHX yCIOBUSX JIeJMaeTCs APYyroe MPEeNmooyKeHne, COTIACHO
KOTOPOMY MOKHO ONpeleisTh AJUTEIBHOCTh HEpHoja NIPOU3BOCTBA
¢ upenebpesrumo Majoit ommbko#l. Tar, UycTh W3TOTOBJIEHWEe IIAPTUH
u3jeanit 1auTcs aBe nenenu. Kcau npousBoacTBeHHAs IporpaMMa IocTpo- -
€Ha ¢ MCI0Jb30BAHUEM NMPUBEJIEHHHX B HACTOAMEH IiIaBe PEKYPPEHTHEIX
COOTHOIIEHAl, IPHIeM B COOTBETCTBUU C 3TOH mporpaMMmoii ¢eBpalbCcKUi
CIpoc ymoBieTBopsercs (EBPajJbCKUM BHIIYCKOM, TO HA CaMOM [ieje
3amyCK HAapTHA HEOOXONHMO OCYIMECTBHTH HA B HEjeJIH pPaHbOIe, T. €.
BO BTOPOH WOJOBHHE SHBapH.

I pyraM acmeKkTOM AAHHOTO MPEANONOKEHHAA SABJAETCH BO3MOKHOCTH
ompeneseHus [IATENIHHOCTH W3TOTOBJIEHUS MADTHMW W3JeNWNH BHE CBA3U
¢ HWSTOTOBJIEHWEM JPYTHMX 3aKa30B. KCam HECKOJBKO DAa3JHUUYHEIX BHUIOB
uanenuit 06pabaTHBAOTCA HA OJHOM H TOM K€ 060pygoBaumy, IPOU3BOJ-
CTBEHHAS MOIZHOCTH KOTOPOTO OTPaHMYEHHA, TO COBOKYIHOCTb IPOTpaMM
BHIIYCKA, RAKIAA U3 KOTOPHX MOJydeHa ¢ HOMOMBI0 000Cc00IeHHON Moje-
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g MUHAMATECKOTO IPOTPAMMHPOBAHMA, MOMKET OKAas3aThbCA HECOBMECTH-
MO,

Mopenn, mpuBeneHHLIE B HACTOAMEH TrJaBe, 9acTO MOJE3HK B TeX
caydasx, KOorja Msjelns 3aKashlBAalOT y BHEIIHEro IOCTABIIUKA, PACIO-
jJaraplmero HeoOXOmMMBIMH WX 3amacamu. Torma sagepskka BO BpeMeHU
¢BA3aHA ¢ MHTEPBAJOM IIOCTABKM, A 3aTpPaThl BRIKNIANT He H3IEPIKKU
[IPOMSBOJICTBA, & PAcXOfBl Ha 3aKYNKYy M3Jenni.

3. Bampamul no kaxcOOMy Oompesky 3AGUCAM OM MeKYUe20 HNYCKA
U 0m YPOEHS 3anacog Ha KOHEY Ompe3ra; Cnpoc Ha Kaxicdom ompeske noi-
HOCMBIO U C80e6peMeHHo Ydosaemeopsiemesn. ITU [Ba UIpefmosoxeHus Oes
ocoboro Tpyaa mMoxHO 000OHIUTL HA 3HAUATENLHO 0OJee MUPOKEH KPYT
curyanuii. Merofsl Takoro o6o0menus paccMaTpUBAKOTCA IIHKE.

He BBOIA cyINecTBEHHO HOBBIX YCIO/KBEHHUIl, MOKHO IepEeImrcaTh
PEeKYDPPEHTHOE COOTHONIEHME NMHAMUYECKOro IIporpaMMmpoBamma (8)
B CJEIVIOMEM BHUJe:

fo)) =minle, (@, 8, i + 2 —dy) +fosa (i +2 —d)l. (I

pu Tagoi 3amuen cooTHomenue (8) MOJKHO PACHPOCTPAHMTD HA CHTY-
aldI0, IIPH KOTOpoii 3aTpPaTH Ha CoOfeprKaHHe 3amacoB HCIUCIAITCHA
HCXOIA M3 CPEeHEeTo YPOBHA

i"‘(i‘l_‘t_dn) (II)
—

Janee MOYKHO BBECTU MONYMICHME, COIIACHO KOTOPOMY CBOEBPEMEHHO
HEYJOBJETBOPEHHBI CIPOC TIOMHOCTBI0 COXPAHAETCA M CMEIaercs
Ha mocaenypomue orpeaku. llpu TakoMm ponymenmu «6anamcoBoe ypaBHe-
Huey

iy =iy + 2, — Dy (I11)

IO-TIPEeKHEMY 0CTaeTCd B CUJe, HO BeJMINHA {; MOKET IPUHUMATL O OTPU-
maTeJdbHEE SHAYEHUA, XAPAKTEPH3YIOMAe HAKANJIMWBAIOMUUACA HEYTOB-
neTBopeHHBIH cmpoc. BosmoixHO m fmpyroe fomylmenme, mpm KOTOPOM

CBOEBDEMEHHO HEY/0BICTBOPEHHBIH CIPOC HOJHOCTHIO TEPAETCH; B ITOM
caydae

i, = max (i;_y + 2, — Dy, 0). (IV)
Torpa

fn@®= min {cn(z, i, i+ 2 —dn)+ faq [max (i+z—d,, 0)]}. (V)

x=0, 1, .

HRax B Bepaennu (I11), rax u B Bupaskenun (IV) nenepas gynrmus
sarpar ¢, (z,i,{ + ¢ — d,) noLKHA BKIWIATH ImTpad 3a 3aTEPIKKY
YIOBIETBOPEHHA COPOCA UK 34 HOJHYW0 ero morepwo. Takoil gymrnmen
Moiker OuTh gymrnmsa (VI):

e (z, i i+ x —dy)=c(x) + hlmax ({ + = — d,, 0)] —
—p [min ({+z—d,, 0)], (VI)

rae p (p > 0) mpeucraBaser coboft mrpad sa enmmmmy cmpoca, He
YNIOBJIETBOPEHHOT0 B TeUeHME TOTO OTPe3Ka, KOLNA 3TOT CHPOC BOBHHK.

3-0734
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OueBupHo, B cIyiae JONYIEAWs MOTEPH CIIPOCA COKpAIMEHWE BEIDYIKIE
oT peasusdanum OyfeT YUATHBATHCA B 3HAYEHUH P. ITU BOBMOKHOCTI
Gosee moapobHO paceMaTpmBaioTed B Tu. 19 u mnpuioskenunm 2.

B HexoTopHX ciydadax ¢upMa HeceT pacxo/sl M NPU IIEPEHOCE BHIy-
CKa U3 OJHOTO OTpeska B APYroil. Jas Tako#dl CHTYyalUM TAKMKe MOMKHO
LOCTPOUTE PEKYPPEHTHOE COOTHOIIeHHME IUHAMHYECKOr0 IPOTPAMMMPO-
BaHUs, O/[HAKO OHO Oyner Goliee CIOMHBIM; TAKOE COOTHOIIEHIE PacCMAaT-
puBaeTcsa B pasg. 9.7.

Ecam cupoc B peadnHoll [eHCTBHTENBHOCTH YAAETCH [PEICKa3aTh
€ OCTATOYHO BHICOKOM CTEHNEHBI0 TOYHOCTH, TaK uTo Oyaer ynobHO UCIOJIb-
30BaTh JETEPMUHUPOBAHHEIE MOJEJIN YIPABIEHUA 3alacaMiu, To MOJEIH,
ONMCAHHEIE B HACTOAINEH riase, BooOIe roBOps, OKABBIBAIOTCA CIIMITKOM
obmumu. Kax npasuino, o pyasnun ¢, (z, i, i + = — d,) UsBecTHA CTOJID
AeTajbHAA MHQOPMAIUA, YTO YIAETCA HOJYIHTH ropasmo Goiee cHiibHBIE
pesyabpTaTH, Kacawnineca AJIUTeAbHOCTH NJIAHOBOTO HEPHoIa HIN Xapak-
TEPUCTUK ONTUMAIBHOH cTpaTerum. B peayiapraTe BHUMUCIEHHLIE olepa-
HUH IO OTHICKAHWIO dTOW CTPATErMM OKA3BIBAIOTCH HAMHOIO Oojee ITpo-
CTHIMH, 96M PACCMOTPEHHHE B UMCJIEHHOM IIpUMeEpe, H3N0KEHHOM B Pas/l.
8.4. B ra. 9 sro mosnoenue IeMOHCTPHPYETCA HA HPUMEPe ABYX BAMKHHIX
JaCTHHIX CIIyYaes.

e

8.6. MONCKM BO3MOMHOCTEN YJIYUIIEHUA IHJAHA

Ecau Op wuTaTens orBedas za nupoumssoncTBo B ¢upme «Haperxumid
[OCTABITUKY, €10 Os BechbMa 00€CIOKOUIN MOJYUYEHHEIE BHIIIE PE3YILTATH
aHaausa. [InITasgch BEIACHWTH IPWYMHBI NOBBHIIICHHON YyBCTBUTEIBHOCTH
OUTHMAJNBHBX BAaPpUAHTOB IMPOW3BOACTBEHHONW HIPOTPAMMEI K WM3MEHEHUIO
napamerpos, on obparusi Obl BHUMaHUe, ¢ OTHOH CTOPOHEI, Ha CTPeMIeHAE
IJIAHOBOTO oT/(ea u30eKaTh BEICOKMX 3aTpaT Ha IepeHaJafKy, uTo ofy-
CIOBJEHO XapaKTEPOM IieseBoll (pyHKIUHU, a ¢ APYTo# — Ha OrpaHUYeH-
HOCTH IPOM3BOJCTBEHHBIX MOI[HOCTEHN, /(O CKAKINUX BeIpAaGOTRY He 6o-
nee 5 egquHUIl B MecAl. BeposarHo, wuraTens paccMorpen Ob HOCTENCTBHs
IOJNIHOr0 OTKA3a OT OrpaHMYeHWd Ha o0'heM BHUIYCKA M YPOBEHH 3aMacos,
OOJNB3YACH ILIPH 3ToM IieneBodl QyHKImeil

(0 upn-x; = 0,
c = 1
(1) { 134+ 22, npu x>0, (1)
BHaYeHNA KOTOPOH pia z; = 0, 1, . . ., 5 coBOAJAIT ¢ PaHee 3a/[aHHBIMA,

Ecnu mpm mofoOHbIx TpeRmono;KeHusx 3a8aThCs HYJEBHM 3HaYeHHeM
ACXOJHOI0 YPOBHA 3allacoB M LO-IPeKHEMY NpuHUMaTs D) = 3 enmmm-
[[aM, TO MOKHO IIOKA3aTh, YTO OUTHMAJbHBI AHBAPCKWI BEIYCK COCTAB-
BUT 9 eQMHMI[; LAPTUA 3TOTO Pa3Mepa MOKHA M3TOTOBIATHCS BCAKUHA
pas, KOrfa YpPOBEHH 3amacoB Ha HAYaJg0 MecAla CHH3UTCA [0 HYJA.
CooTBEeTCTBYIOIINEG MUHUMAJBHBE CPEIHEMECAYHEEe 3aTPaThl COKPATATCH
mo 13Y/; — mo cpasrenmio ¢ 15%/5, yrasamaumMu B Tabamme puc. 8.16.
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JlomycTuM, 970, CTPEMsICh YMEHBUIUTH OTPHALATEILHOE HKOHOMIIECKOe
BINAHNE OTPAHNYEHNA MO MPOUSBOJCTBEHHHEIM MOIIHOCTAM, MH OTKPHIH
BO3MOMKHOCTH HOBEICUTH MecATHM BHmyck m0 6 equmum. Opmako cooT-
BETCTBYIONUE 3aTPaTHl OPOHU3BOACTBA COCTABJAIOT

C (6) = 28,5,

7. €. JOHOJHUTEIbHEIe 3aTPATH HA 6-10 GIMHHANY BHITYCRAEMOH TPOAYK-
muy Bospocau (oHm pasusl 28,5 — 23 = 5,5). OueBunno, jobapieHne
K 9HUCIy PacCMaTPUBAEMEHX BAapHAHTOB €Ile OfHOTO BapUAHTAa MECAIHOIO

dJanac Ha .
HRHED, § n=1 n=2 n=3 n=4% n=5 n=§

7@ | OO 2O Dz D8 | 2] (2) |2l D] (D)

ag J 119 |6 (35| 4 |48 |6 |63 | 5 |79 | 6 (945

1 2 {1715 126 V& |45 9761 5 |74 89

5 5
2 {15 4% |24 | 4 |43 | § |54 4172 | & |858
a a

J gl1o |\ g 119 |0 |35

?

48 | 0 |63 79

4 g8 | g |27 | 0|46 | 0 585 0 |75

P uc. 8.17. PesyabraTel gnsg caydas BO3POCHIHX MPOU3BOACTBEHHEX
MomuocTell ¢upMnl «Hafexuuil MoCTaBIUK».

BHIIYCKA HE MORET YXV/IUIUTH PE3YIbTATH, IIOCKOJBKY BCE paHEe HMeB-
mmeca BapuUaHTH coxpaHAwTea, ONHako oraKkeT Ju 9To jobaBienme
Goxpuioe BaMAHKE?

Hopre smauenua f, (i) ¥ COOTBETCTBYIOIUE MM &, (i) IPHBEfEHH
Ha puc. 8.17. YUuratenio caenyer elme pa3 npoBePUTH, HACKOIBKO XO0pOIIO
OH 0CBOMJI PEKYPPEHTHEI BHYUCIUTENBHEI IPOIece, NS 9eT0 OH I0JIKeH
paccunrats f, (i) w f; (i). Ha pmc. 8.18 mpencraBienn onruMasJbHEE
BAPMAHTE TPOU3BOCTBEHHOM NPOTPAMMEI JIJIA HOBBIX YCIOBHI HpUMepa;
npefmosaraeTcsa 9TO UCXOOHHIM YpOBEHb 3allaCOB Ha HAdalo AHBApPH
paBen myao. CpaBuuB 3TH pe3yJbTATH ¢ IPUBEJEHHHIMH B Tabamme
puc. 8.13, Moxmo yGequThcA B TOM, 9TO BAPHAHTH IPOTPAMMBI [UJIA
N = 2,4 n 6 usmenenm: Temeph B HUX y9YTE€HA BO3MOKHOCTb BEIIYCKA
6-it enunpmy. BesegcTeme 9Toro MEHUMAIBHBE CPE/IHEMECATHEE 3aTPATH
TOCTUTAI0TCA NPH JARTENBHOCTH IAHOBOTO IEPUOTA, COCTABIAIIEN /Ba,
UeThipe mam mecth mecanes. [Tpu N, pasmom 1, 3 umu 5, onTHManbHHHE
ARBApCKUIT BHILyCK He pocTuraer 6 emumumiy. OTMeTuM, 9T0 IPUBeJeHHAN
Ha pue. 8.16 mpomspoicTBReHHAA mporpamMma aas N = 5 Ho-IperRHEMY
OCTaeTcA ONTHMANLHOW W IIPH HOBHIX YCJIOBUAX.

3



36 TIIABA 8

AmumensHacTs Jbwas| Lpedre-
nAaHo6oeo . CYMMA | MECSTYHBIE
nepuoda,N | JHe. Seop.  Mapm Amp.  Mad Mo \3ampam| samparms!

1 3 / 9 19
AT p
Z 6 g 7 JL5 153
J 4 J 7 g g 48 16
] ‘“““‘*z’—ﬁ
4 6 g 6 a 63 153
| e m—
5|5 § 0 | s g 79 15%
/
6 6 0 & 0 6 0 | 945 153

P uc. 8.18. Croxpaamuil wian ¢upmu «Hagempuil mocraBimuk» Gaa Gec-
ROHEYIIOTO MePHoja NPH BO3POCIHIeH MPOM3BOJCTBEHHOH MOITHOCTH (ip==0).

Bauange Bedwannn MCXOAHOTO YPOBHA 3aIAacOB MOKA3aHO B Tabmu-
ne puc. 8.19. Ilpu Bmbope sroro yposus, paBHnM 1 miam 2 egmmmnam,
OUTHMAJbLHEI AHRAPCKUY BBHIIYCK OCTAaeTCA TAKHM e, Kak na puc. 8.14,
OfIHAKO 1leHA eJUHUYHLIX NpUpalieHuili 3amaca MeHHercs.

IIyers copoc Dy, pasunit 3 eguanmaM, CyWeCTBYET B TE€UEHHE GeCKO-
HedyHOTO BPEMEHH, IpuueM i paspaloTKH IPOrpPaMMEL HCHOAb3YyeTCA
CKOJIB3AIIee ILTAHUDPOBAHWE. BapHaHTH NPOM3BOACTEEHHON NpPOrDaMMBI
AaA 3TOTO caydas (IPW HYJIEBOM MCXOLHOM YpPOBHE 3alACOB) NPHBEIEHbE

Yewa rpedsidy-
wezo edurui-
K020 npUpawe-
N HUST UCXOOROZ0
ATUMENBHOLTS|  Graapcrui BsIMyCK anaca
NNaHO8020
repucda, N | 8,=0 ( ig=1| (=2 || ég=1 | ip=2
! F J 2 ! 2 2
2 6 5 g 55 2 Puc. 819 Iena enu-
HUYHOTO TPHPALIEHMS HC-.
g 4 5 4 J 2 XO[HOTO 3anaca (GUPMEL
«Hage:KuBi THOCTABIKKY
4 6 5 § 55 35 nmpu BO3pocliet mpoms-
BOICTBEHHOW MOIHOCTH.
5 & & 4 & z
3 6 5 5 55| 35

B Tabmaume puc. 8.20. BapuauT ¢ MUHAMAJBHEIMEA CPETHEMeCATHHIMEA 3aT-
paTaMy BOBMOKEH TIDM UYeTHHIX 3HAYeHUAX N; HeUeTHHM 3HAYeHHAM N
OTBEYAIOT PAHEE IOJyYeHHbIe BAPMAHTH ¢ Gojlee BHICOKHMH 3aTpaTaMH

(pmc. 8.16).
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PaccmoTpmM Gosiee JIeTalbHO Pa3iUHI¥s MEKAY ONTHMAJbHHIM pery-
JNAPHO HOBTOPSIOMUMCA TPOU3BOACTBEHHBIM IMKIIOM JUIA HOBBIX M IPexk-
HOX yeJaoBHH (aTM IMEKAB mpuBefeHel B Tabmmmax puc. 8.20 u 8.16).
Pamec B TEYEHHE [I€CATH MECSAIEB BBHIOJHANOCH ILIECTh MEPEHANAMOK,

A arumedsrocrs ' Cpedre-
nNAHEG020 TI7emopsIomuucst po-  ||\Mecsiynsie
nepuoda,N | u3600CITGEHHEIE LUK || 3amparme!
P 3 / // /: s
5 5 4 0 6%
a 4 5 g 16
2,4,6 3
onmumansistd, 6 g 163
" eapuarm__|

Puc 8.20. IlepecMOTpeHHHH CKONB3AWMI IIaH

¢upmu «Hapemxunlit mocTaBIUK» NaA 6ecKOHETHOTO

mepuofia NpM BO3pocllell ITPOM3BONCTBEHHON MOMI-
goctn (g = 0).

MaKCHMaJTbHBIHM YPOBEHD 3allacoB OB paBeH 4 eMuA@IIaM, NpHIEM HY.ie-
BOIl {IOJIOKUTEJIPHEIN) 3amaC OTMEYAJCA B BOCHMH MecAUax U3 JecsaTH.
[Tpn msMeRUBIINXCA YCIOBHAX MApPTUA Pa3MepoM 6 eIWMHWI] BHIIyCKAeTCH
B KQ)K/IOM HEYETHOM MECAIle, YPOBEHb 3alacoB paBed aubo 3 efAWHHIAM,
mubo Hyaw0. B TeueHme JECATHMECAYHOTO HEPUOA BHIIOJHAETCS TOJIBKO
OATH HepeHaNafoK, MaKCUMAaJbHEIH YPOBEHDb 3aIlacoB pPaBeH J efWHHIAM,
OpU9eM 3aTac ABISETCS HYJAEBHM (IONOKUTETLHBIM) BCETO JNUINL B IATH
Mecsnax w3 gecatd. OcmabmB orpaHWYeHMe, HAJaraeMoe Ha MPOU3BOJ-
CTBEHHBIE MOMIHOCTH, MH HE TOJBKO CHH3WJIU CPEIHEMECAYHEe 3aTPaThi,
HO W OOJYYHAIU HOBYH ONTHMAJBHYI0 HOPOTpaMMy, KOTOpas [0 CBOWM
KauecTBeHHBIM AaCIIeKTaM ABIsieTcs Oosee mpuUBAEKATENbHOI.

KOHTPOJILHLEIE VIIPARHEHUA

Yupamuenus 1—6 cBssausl ¢ 3ajaveil o muamxamcax (pasm. 8.2).

1. a) Hepeuncanre 14 pasawaneix Mapmpyrop us mrara I (BocTok)
B mrar /0 (3amag) ma cern, msoGpakennoil ma pue. 8.1,

6) ObbsicnuTe, mOYEMY TIPM MCHOIb30OBAHWM NPHHIUIIA ONTHMAIBHO-
CTH HeT HEOOXONMMOCTH OICHWBATH 3aTPaThl JJA BCEH COBOKYOHOCTH
LEePeYNCICHHEX MapIipyToR.

2. a) Ipenmonoxmm, uro MexAy mTataMu 7 um 9 He cymecTByer
RAUImKaHCOBOTO coofmenua. Hakmm Temeph OyfieT ONTHMANbHBEIN Map-
mpyT u3 mrara I B mrar 10?

0) IlpenmonosxuM, 4TO NONONHHUTEIBHO BBEJCH JUIMARAHCOBLIA Map-
mpyr, ceaAsmBaomuil mraTH § n 8. Hakoil fommna GHTH 37eCh HANMEHD-
Mas craBKa CTPaxoBOTO LJaTeka, 9ToOH MucTep M. mo-mpeskmeMy cauTall
IpefmouTuTenbHEIM paHee BHOpDaHHBIA ONTHMAJBHHE MapmipyT?
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B) OnpenennTs AHANA30H CTABOK CTPAXOBOTO MJATeKa JJIA IEpeesna
@3 mrara I B mTar J, B paMKaX KOTODOTO paHee BHOpaHHEIE MapmpyT
oCTaeTcd OUTHMalbHbHIM. Halitm aHANOTHYHBIA IHALA30H JJIA mepeesjia
u3 mTaTa J B INTAT 7, a TaKKe W3 mTaTta 2 B mTart 6.

3. Mucrep M. monaraer, 9ro BH6OD ONTHMAIBHOTO MaplmIpyTa Ompe-
nensiercd He aGCOMOTHRMY 3HAYCHUAMIU CTPAXOBOT0 HiaTerka JAf 0TIeAh-
HHX Y9aCTKOB CETH, OTHOCAMUXCH K O/HOMY W TOMY ;Ke IIary, a pasmo-
CTAME MEKIY STUMEH 3HavdeHuAmu. Hampumep, om mymaer, uro Buibpad
OBl TOT ;K€ OOTHMANLHKEIN MapUIPYT, €CIXu OBI BATPATH Cy,, Ci3 U Cyq U3ME-
HEJAUCH Ha OJHY W TY jKe BeIUIuHY, T. €. OBIM Ovl PaBHH Cy, = 2 + 6,
ci3 =9 + 6, ¢cy = 1 + 8, rme 6 — nwban mocroanmaa senmanHa. Ilpan
am mucrep M.? Ecam mer, o6pacuure npuumny. Ecam ma, To moKaykure,
9eM MOJKET OKA3aThCH TOJNE3HHIM BHICKABAHHOE UM COOOpasKeHHe.

4. Cectpa mMuctepa M., muccuc H., mposkuBaer B mrare 8. Haiinure
ONTHMAJABHBI MapmpyT w3 mrara [ B mrar I0, mpoxojdAmuii dvepes
mrat §.

5. Ilnemannur mmcrepa M., mmcrep Il., >xmeer B Can-®pannucko
(mrar 10) m xoger orupaBurhea B mTaT I. Ilpenmonoskum, 910 AIA Kak-
AOro M3 YYAaCTKOB CETH CTaBKa CTPAXOBOTO ILIATE:Ka OMMHAKOBA NIPH
moeanke Kak ¢ 3amama na Bocrox, Tax u ¢ Bocroka Ha 3amafn.

a) O0bacHuUTe, OUEMY ONTHUMaNbHLIE MapuIpyT fAaa mumcrepa II. Oyzer
TaKHUM K€, Kak miasa mucrepa M., Ho mveomuM ofpaTHoe HampaBlIeHHe.

6) BrimoanuTe pekyppedTHbie Bpaucaenus no popmyae (2) (pasn. 8.2),
HadaB ux co mrata /. (3aMeruM, 970 €Ciid B HACTOSAMIEM IPUMEDEe MUCTEDY
II. npegcrouT eme ofgun mar nyTu (n = 1), To on Haxopmresa ambo B mTa-
te 2, aubo B wrare 3, 1ubo B wrare 4, a ecau n = 4, o mucrep Il. naxo-
nurcs B mrate 10.)

6. 3apmaga o mmimwwancax. Halfaure onTuMambHblil MapmipyT U3 IITa-
ta I B miTat 10 Oad KayKOoro W3 BAPHAHTOB 3aadd, B KOTOPHIX CTaBRU
CTPaxoBOTO ILIATEKA JJIA mepee3la W3 INTATA i B INTAT j COOTBETCTBEHHO
paBubl (c;; mpuBegess Ha pmc. 8.1):

a) ¢;; + { (Hampmmep, CTABKE CTPAXOBOIO IUIaTe;Ka JUIA Iepeesna
n3 mrata ! B mrar 2 paBHM 3, B mrar § — 6, B mratr 4 — 2 U T.[.);

6) ¢;; + j (mampumep, CTABKH CTPAaxOBOTO mJaTe;ka /I Iepeessa
wz mrata I B mrar & paBEM 4, B mrar 3 — 8, B mTar 4 — HHU T. A.);

B) ¢;; + j — i (Hampumep, CTaBKU CTPAXOBOTO IIATEKA JIJIA Iepeessa
u3 mrara I B mrar 2 pasam 3, B mrat § — 7, B mratr 4 — 4 ¥ T. 1.);

r) ¢;;-+ 1+ j (Hampumep, CTaBKHU CTPAXOBOTO IJIaTeka A Iepeesja
ua wrrata I B urrat 2 pasus 5, B mrar 3 — 9, B mrar 4 — 6 1 T.4.).

7. Cpasuure anropuT™, ocHoBamHH# ma ¢opmyse (2) ms pasg. 8.2,
¢ aNTOPUTMOM HAXO/KAEHHA KPATYahIIero IyTH, M3I0KEHHLM B pasf. 7.7.

Yopaskuenuss 8—20 oTHOCATCA K MofelH YIPaBIeHHA IPOM3BOI-
CTBOM ¥ 3allacaMd, OIUCAaHHOW B pasm. 8.3.

8. B Ka)kjoM U3 TDPUBENEHHLHX HIJKE BAPHAHTOB BaJadd H3BECTHH
an6o BHIOYCK Xy IJA OTpe3Ka f, 1ubo ypoBeHDb 3amacoB i; Ha KOHel 0Tpes-
Ka {; oOpeleNuTe 3HAYCHMA HEM3BECTHHIX MEePEeMEeHHHX, OyAb TO i; HIH
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z;. [lpexnonaraercs, 94To IIAHOBKH mepuoxn coctout us 6 orpeskos (N =
= 6) 1 9TO COpPOC COOTBETCTBEHHO DaBeH:
D, =10,D, =15, D3=8, D, =25, D5 = 12, Dg = 30 equuunam.
YcranoBuTe, ABIAETCA JK HOJAyIaeMas IPoTpamMMa JOIycTHMOH, T. e.
ge OTPUIATENLHBL JIK £; U iy 1JA Beex ¢ (iy — ypOBEHb 3amacoB Ha HadYalo
orpeskra 1).
a) ip = 10, z; = 150 Agaa KaKEOTO U3 OTPE3KOB;
6) ip=25, =20, z, =15 mma t=2,3, ..., 6;
B) ig==9, a2 =15 gaa t=1,2, , 9, x5 = 20;
1) ig=1, z, =10 pua ¢t = 12,3,xt:23, ong t=4,5,6
n) ig=0, iy =15, i, =20, i3=25, iy, =15, i5=29, ig=20
e) iy =10, iy =15, i, =20, i3=25, iy, =15, i5=205, ig =10
K) i = 30, i = 15, i2=20 i3= 20, iy, =15, iy = 5, ig = 0;
0
0
0

S)iozo, i1:10,i2:10, 3—10 14——0,5—10 5—1,
m) ig =35, iy =35, i, =35, iz=39, i, =30, i =35, iy =0;
K) {g = 3D, iy = 3D, i, =35, ia= 35, i, =35, iy = 10, iz = 0;
q) Kawk msmeHurca mporpamMma, eciau B BapHautax 1) H K) — K)
9. flycte satpaTnl ommchiBarorcs Qynxmmedr C; (zy, i):
Cy(zy, 1) = C(x;) + hit"
rae
0 opu x; =0,

C =
() {6—|—10xt opu z: >0

u 2 = 0. Brraucaure o6myo cyMMy 3aTpaT Ha HPOU3BOJACTBO H COJlePHKa-
HEE 3amacoB JJs CIeAYRIINX BAPUAHTOB 3amadd 8.

a) BapuaHT a), I) BapumaHT e)
6) papuanT 0), €) BapuaHT 3),
B) BapHaHT B), ) BapPHAHT K).

T) BapHAHT J),

10. TlycTe W3BecTHH 3HAYEHWS BHIYCKA £; W YPOBHA 3amacos, i,
yIoBIeTBOpsoniMe orpammdenuam (2)—(5) pasx. 8.3; HamoMHEHM, dTO
C, (z;, i;) ecTh QYHEIUA 3aTpaT HA IPOU3BOACTBO W Ha CONEp:KaHme
3aDacoB, a YPOBEHb 3aMacoB Ha KOHEIN MmIaHoBore mepuoja iy = 0.

a) YseauunTe 2, na 1 w ymenpmmure x; Ha 1, cooTBeTCTBYyROIIMM 06pa-
30M M3MEHMB 3HAUCHHUS ypoBHEH 3amacoB. OOBACHUTE, HOUEMY H3MEHEH-
Hag mporpaMma ocTaeTca momycrumoil. Ompepeante maMeHeHue oO6meit
CYMMHI 3aTparT.

6) Yeeuanunte x3na 1 u ymempmure x, na 1, cooTsercTByIoniuM ofpa-
30M U3MEHWB 3HaUeHUS ypoBHed 3amacoB. O6bAcHUTE, B KARKUX CIYIaAX
H3MeHeHHAsd NPOTPAMMa MO;KET OKa3aThCd [EeTomycTHMoil. VY Kamure,
KaK T0JMKEH H3MEHHTHCHA CIpoc, UTOOB TOJYYEeHHAsA TPOTPAMMA CTalxa
JonycTuMoll. Y Ka)KHTEe, KAKOBHl NOMKHE OBITh SKBUBAJICHTHBIC H3MEHEe-
HEA ypoBHed sdamacos. Ilodaras moJqy9eHAYH OpPOTpPaMMy AOMYCTHMOIL,
omnpenennTe M3MEHeHUWE OOMER CyMMbl 3aTpar.
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B) YBexmubTe z, Ha 1 U ymeHpmuUTe I, Ha 1, H3BMEHUE COOTBETCTBYIO-
myumM obpazoM ypoBHH 3anacoB. OOBACHHTE, HOIEMY H3MEHEHHAA NpPO-
rpamMma ocraercsi pomycTumoii. Oupenmenure maMeneHue oOUmIEH CyMMEI
saTpar.

r) YBeiuubTe ypOBeHH 3aNAcOB i, HA 1, U3MEHHEB COOTBETCTBYIOMIKM
oOpasoM ob6bemnl Brmmycka. ObbgcumTe, mogeMy B PAaCCMOTPEHHBIX CJY-
JafdX H3MEHEHHAA IPOrPAMMa MOKeT OKA3aThCA HEOmyCTUMON. YKa-
JKUTE, KaK HeoOXO0IMMO MBMEHHUTH CIIPOC [JIA COXPANEHHA TOIYCTHMOCTH
HoBoit mporpammel. llojarags modydeHHY0 OporpaMMmy Oy CTUMOM,
onpejenuTe M3IMeHeHue o0melt cyMMbl 3aTpart.

1) YMeHbBITHTe YPOBEHL 3aIIaCOB i, HA 1, UBMEHUB COOTBETCTBYIOIMUM
o6pasoM ofnembl BHIycka. OObacHUTE, B KAKHX CAyYaAX U3MEHEHHas
HporpaMMma MOKET 0Ka3aThCH HENOMYCTUMOU. Y KamkuTe YCJIOBUSA, BHINIOJ-
HeHHE KOTOPHIX HEOOXOMMMO IS COXPAHEHHA JOUYCTHMOCTH HOBOM
nporpaMmil. Ilojarasg moJiy4eHHYI0 HPOrpaMMy HONYCTHMOIL, OIMpenesn-
Te u3MeneHme oOme#l cyMMHI 3aTpar.

11. Ilyers N = 6, cocraBbTe ypaBHeHMe THHA ypaBHenus (4) us
pasg. 8.3 mama t=1,2, ..., 6

a) llpepcraBpTe cucTeMy OrpanmdYeHHE Mojeau B BHIe MATPHIE, aHa-
JorugHoiM uzobpaskesHo# Ha puc. 8.6.

6) llocTpofite anst maHHOM 3amaum CETh, AaHAJOIMIHYI U300paKEHHOMA
ua puc. 8.7. (Ykasanue: npocyMMupy#Te mecTs ypaBHeHHUil, nepedncieH-
HEIX B I. a), HOJYSUB B PE3YJbTATE ITOTO CEJ(BMOE yPABHEHUE; 3aTeM .
HOCTPOWTE CHCTEMY M3 TOJYYEHHOr0 YPaBHEHHA ¥ W3 IMECTH UCXOJHEIX
ypaBHenuit, yMHO;KeHHHX Ha —1.)

B) llpeamonoskum, 9To GYyHKIUA 3aTpaT dudeitna:

Ci (s, i) = Cory + hiy,
rie
01:11 02:4v C3:?’a C4:51 05:79 06:4

Mpunas i, = 0, a cupoc PAaBHEM YKA3aHHOMY B VOPAKHEHHE &,
HA@AUTE ONTHMANBHYW uporpammy pags h =0, h =1/2, h = 1Y/,
u h =4, VYRaKUTe AJBTEPHATUBHBIE BAaPHAHTH ONTUMAJBHOH IIPO-
IrPaMMBl, €CIH TaKue HMEIoTCA.

12. OGbgcHuTe YCTHO, HOYEMY COCTOSTHME CHCTEMEl Ha HATal0 KajK-
JOT0 OTPe3Ka IJIAHOBOTO MEPHOJA MOMHOCTHI0 XaPAKTEPU3YeTCA YPOBHEM
3amacoB. Hakue npejIoao/KeHns 0 xapaKkTepe ejaesoy GyHRIAM A O JJIu-
TeJABHOCTH NPOU3BOJCTBA W3JENWA JAWT BO3MOKHOCTH CTOAB LPOCTO
XapaKTepU30BATh COCTOAHUE CHCTEMEI?

13. Ilpomecc peKypPpeHTHHX BHYHMCJICHUN B AMHAMIYECKOM IIPOTPaM-
MuUpoBaHUHU B pasi. 8.2 maspan «camoobecnedennem». O6bacHUTE yCTHO,
KakuMm o6pasoM mOfOOHHE WOAXO] MCIONB30BAH RIS DEIIEHUA 3a1auu
yIpaBJeHUA 3amacaMu B pasf. 8.3.

14. Ilycte N = 6 u AuBaph ABIAETCA 0Tpe3xoM 1 naaHoBoro mepmona.
[Iycte gmanee d, xapakTepH3yeT CHpOC AJA MecALa, OTCTOAIIETO Ha I
MeCHIeB 0T KOHIA MIAHOBOIO mepmopfa. H KakoMy MecAlly oTHocHTcA d,?
dg? ds? dy?
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15. Paccmorpute peryppentHoe coornomenme (8) pasg. 8.3. Ilycers
i = 0 3a n OTpPE3KoB /[0 KOHOA MJIAHOBOrO Hmepmona. Harum ABagerTca
gauMEHBIee JOoOyCTHMoe 3HadYeHme BEHIOycKa x pisa orpeska n? Ilycers
pMecto 9T0or0 i =d; +dy, + ... + d, HakoBa mporpamma BLImyCKa
JUTS KayKIOTO M3 OCTABIIUXCS OTPE3KOB?.

16. Paccmorpure peryppenTHoe coortnomenwme (8) pasu. 8.3. Ilycrs
c3(z, J) = bz 4+ 2j; 3a 3 oTpeara /10 KOHI(A MJIAHOBOIO MEPUO/la HAYATE-
HHI YPOBEHBb 3a0ACOB { = 4; YPOBEHb 3aacOB HAa KOHEI KaKI0r0 OTPes-
Ka HE JO/DKEeH NPEeBBITaTh 4 eNuHud; nycThb Takme di = 10. Haiigure
ONTHMANBIYI0 OPOTPaMMy TPOM3BOJCTBA U COOTBETCTBYIOMUE el mabop
ypoBHEIl 3amacoB ma KOHEN OTpesKa A CJIeIyIIUX BAPHAHTOB 3a1a9M:

a) f5 (0) = 100, f, (1) = 90, f, 2) = 82, f, (3) = 76, f, (4) = 75;
6) /5 (0) = 110, f, (1) = 100, , (2) = 92, £, (3) = 86, f, (4) = 85;
B) /5 (f) = 100 — 67;
1) fp () =100 — 95,
n) fo (0) =100, f, (1) =99, f, (2) = 93, [, (3) =85, [, (4) =T5.

17. Hanomunm, 9ro z, (i) ecTh onTmMajbHEII BHIYCK Ha OTpeske,
OTCTOSIIIEM HA 1 OTPE3KOB OT KOHIA IJIAHOBOTO MEPHOfa, IPU HATATLHOM
yposHe 3amnacos i. llycts d, = 2 pas maoboro n, npudem sHadenus z, (i)
PABHEL:

z3(0) =5, z,(0) =4, z (0) =2;
z3(1) =4, z,(1) =3, (1) =1;
r3(2) =0, 2,(2) =0, z(2) =0;
z3(3) =0, z,(3) =0.

Haiigure ontumMaipuyl TPOM3BOJCTBEHHYIO IIPOTPAMMY H COOTBET-
CTBYIOIIE YPOBHH 3aMACOB /s BAPMAHTOB 33/1a91 a) — T'), €CJIH T0 KOHHa
INTAHOBOTO MEPHOfa OCTANOCh N = J OTPe3KaM, a HAYaJbHHH YDPOBEHD
3aI1acoB [ pPaBeH:

a) 0, 6) 1 exunnne, B) 2 efuEUNaM, T) 3 €AUHHIAM.

n) Hackonbro MeHseTCA 3Hadenue 00med CyMMEL 3aTpPaT IpH mepexorne
or i =2 K i =1 3a n = 3 oTpeskaM oT KOHIA IJaHOBOTO WEPHUOIA-
Ilpu mepexome ot i = 3 k i = 4? [[{na orobpaskenns 3aTpaT Ha oTpesKe,
OTCTOAMmEM Ha &k OTPE3KOB OT KOHIlA IJIAHOBOTO NMEPHOA, MCHOIL30BATh
yciosHoe oGosnauenme cp (z, j).]

18. a) TlocrpoiiTe ceTs, amaloTW4HYI W30GpaKeHHOW Ha puc. 8.8,
Al anamumsza 3ajadd, B KoTopoil d, = 2 emmmmnam (n =1, 2, 3, 4).

6) IlocrpoiiTe ceThb, amaJorHuHyl H3o6paskenHoil Ha puc. 8.8, nag
aNajipsa 3a7a4M, B KOTOPOH [ONMyCTWMble 3HAYEHHA BHIYCKA & PABHH
0, 2 wnu 4 epunmman.

B) OObsicHUTE, KAK MEHSeTCsl CeTh puc. 8.8, ecam Hamaraercd orpa-
HU9enye, cOrIaCHO KOTOPOMY YPOBEHB 3allacOB HA KOHEN KayKI0TO U3 OT-
PesroB me goiuken mpeBmmarh 1.

r) O6pAcHATe, KaK YIPOINAETCA CeTh puc. 8.8, eciu M3BECTEH HCXOJ-
HENT ypoBeHHL 3amacoB HAa HAYaJdo AHBApA, KOTOpHI paseH 1.
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19. O6pAcHATE cBABHL MEKAY ANATOPHTMOM OTHCKAHMA KpaTdaiiliero
oyTd Ha ceTH puc. 8.8 W PeKYDPPEHTHHMU BHYNCIEHUAMH HO (opMyse
(8) pasa. 8.3.

20. B ceru puc. 8.8 uaMeHuTe OpHEHTAIIMIO KaykIol W3 Ayr HA oOpar-
ryw. llycte mexoguweil ypoBeHB 3amacoB Ha Hagajlxo sEBapsa pasen 1.
O6bacHuTE, IOTEMY OTHICKAHKe KpaTdafimero nyTu or sepmunas «Honew-
HOE COCTOAHME» [0 BePHIMHEL, COOTBETCTBYIONIEH ENUHAIHOMY yPOBHIO
3amacoB HA HAYAJO SIHBAPS, COBEPHIEHHO MAEHTMYHO MPAMEHEHHIO PERY]-
pentroro cootuomenus (IV) B woume pasp. 8.3, mpumuem a06ol u3 aTux
METOMOB MO3BOJAET MOAYyYIuTh 3HadeHue g, (0).

Yupaxuenauss 21—34 orHocsaTes K 3amaue, mocBAMmenHol ¢pupme
«Hage:xunii mocTaBmuk» m OpuBefeHHoil B pasn. 8.4.

21. Jlna BapuanToB a) — B) cocrTaBbTe TAOMMIE, aHATOTHYHBIE Ta0-
gune puc. 8.11 u naromue smauenwsa f, (i) u z, (i) 4IA yKa3aHHHX 3HA-
genuit n. Ilpu mocTpoenmm Kakmoill TAGIMIB MCOOABR30BATH 3HAYEHHSA
fn-1 (i), mpuBenernwe B Tabmume puc. 8.12.

a) n=4; 6) n =25; B) n =~6. ,

22. a) ¥V 6e:mTe(:b B ToM, ar0 (yHkImuA 3arpar C (z), COOTBETCTBYIO-
mas seIpasenno (3) B pasa. 8.4, MoykeT paccMaTpuBaThCA Kak QyHKIuUA,
BRIIOTAOIMAA 3aTpaThl HAa NepeHalagry, paBuHe 13, a Tamwxe mpomop-
IIWOHATLHbIEe 2aTPATH, COCTABJIAIIIAE 2 HA KAKIYI0 CMUHHNY H3TOTOB-
JsieMofl TPOTYKIMH.

6) O6wsacuuTe, MOoYeMy BHIOYCK Z Ha Jw000M oTpeske MoJEeH GriTh
Mempnie, 4eM (3 — i), rAe { — YPOBEHb 3amacoB Ha HAYAJ0 OTpe3Ka.

B) O6BACHUTE, mOYEMY BHIYCK X Ha J000M M3 OTPE3KOB He MOJKEH
npessmath (7 — i), eclIu YPOBeHB 3aIIacOB HA KOHEI[ OTPE3Ka OIDAHNYEeH
yenosuem i < 4.

r) ITycrs mexonubiii ypoBeHs 3amacoB Ha HAYAIO ILIAHOBOTO HEPHUOA
paBeH Hymaio. BrumcinTe cpeHeMecAdnse 3aTpaTsl JId CAeIyIOMHEX Ba-
PHAHTOB IPOHU3BOICTEEHHOE MPOTPAMMBL C MECSYHBIM BHITYCKOM, PaBHBIM:

3 egumHHIaM;

5 eqWHMIAM B HEYETHHIE MecAIH W 1 — B derHHe;

5 egmHuUNaM, D emuHumam, 2 emumnunam, O;

5 emmEunaM, 5 emmEmmaM, (0, 2 emuH@IaM;

5 egmEnUaM, 2 equaMiaM, 5 eqmaunam, 0;

4 eIMHHLAM B HEYETHEIE MECAIHI U 2 — B YETHLIE;

4 epmuunaM, 4 egmHmOaM, 4 egmmuiam, 0. .

O6bsacHnTe PasiaMIMsa MEKLY CYMMaM# 3aTpaT AJMA BTUX BAPHAHTOB.

23. Tocrpoiite Tabauny, analorwanylo H300paKeHnoi Ha puc. 8.13,
UPeANnoI0;KiB, 9T0 UCXOTHbBIA YPOBEHb 3aMACOB HA HAYAT0 SHBADA PaBeH:

a) 10:1; 6) 10:2; B) LOZS; 1") i0:/:|:.

n) IloctponB Takyio Tabauily, mpoBephTe HPABNIALHOCTh H3MEHEMIsI
obmelt cyMMbl 3aTpar, npuBefileHHNX B Tabaune puc. 8.14, m momomnumre
3Ty Tabauiy pesyiasTaTaMu, MOJAYYEeHHBIME JIA iy = 3 W iy = 4.

24. Tlocrpoiite Tabaumy, amamoruunyro usodpaskenHod ua puc. 8.12,
npu yciaoBuu cobmwo/ieHus TpABEeHHoTo B ) 1 §) orpaHUIeHUA Ha ypo-
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geHb 3alacoB Ha KoHeH oTpeska. (Ykasanue: NPH COCTABIGHHH TaKoH
cabIUIB MOKHO HE LOBTOPATH BCEX BHUYNCJICHWH, PA3YMHO HCHOIL3YA
madOpMaLHIo, KoTopas comepsmTca B Tabmmmax pmc. 8.9 — 8.12.)

a) 1L d; 6) i< 3.

B) Iloctpoms Takyw Tabammy, omperendTe HaWMeHbIIee 3HAYCHUE
‘BepXHET0 Lpejea ypoBHA 3amacoB (3, 4 mam 5 eIWHMI), HE OKas3hIBAIo-
[eT0 BIHAHUIA Ha pPe3yIbTaTHL.

25. TlocrpoiiTe TaGaunn, amanorngnme usobpaskennsM Ha pue. 8.12
n 8.13, ni1a caeyomux BapUAHTOB 0T pAHAICHHH TPON3BOCTBEHHON MO~
HOCTH:

a) Ha molom oTpeske BLIIYCK Z HE JOJKEH NPEBHINATH 4 € IMHMUIY.

6) Ha mo0om 0Tpe31{e BLIIYCK & HE JOJJKEH DPEeBBIIATH O eUHMII,
upugem C (6) =

B) [Mocrpous Taﬁnnum, ompefenuTe BIUSAHUE W3MEHEeHUH orpaHqu—
HUfl NPONU3BOJCTBEHHONA MOIIMHOCTH.

r) Karkosa onTumanbHas TPOMSBOACTBEHHAsA IIporpamMma (QHpPMEI,
ecam ;g mwboro orpesxa cmpasegimBo orpaHmYeHme z = 1?7

26, Tlocrpoiite Tabauuny, ananormanyio m3obpaskenHoil ma puc. 8.12,
upH yCAOBUH, YTO YPOBEHb 3al1aCOB HA KOHEI IVIAHOBOTO IEPHOJA PaBen:

a) 1 egumune; 6) 2 enuuunaM; B) 3 enuuuiaM; T) 4 eUHAIAM.

m) Jlms raskgoro W3 BAPHWANUTOB 3ajadM mocTpoiiTe Tabammy, amamao-
THunylo u3obpaskenmoin Ha puc. 8.13.

27. TlocTpoiite Tafamibl, aHATOTHMUHbE H3OODAKEHHHM HA PHC.
8.12—8.14, npu ycuosum, uTo mas Jawboro orpeska cupoc D, paen:

a) 2 exummmmam; 6) 4 emuumaM.

B) OfpacunTe, Kak Oyjer oTaMYATHCA ONTUMAJbHAS IPOM3BOCTBEH-
Had IPOrpaMMa P MECAYHOM CIPOCe, PABHOM He 3, a 2 Wi 4 equHHANAM.

28. IloctpoiiTe Tabamupl, aHAJOrMYHLIE W300PAKEHHHM HA pHC.
8.12—8.14, pna BapmauToB a) u 6) samaum:

a) dnemenr ¢yuruuu C (z), KoTopasa onpefenseTcs BopamenueMm (3)
B pasn. 8.4, pasem 10 (Bmecto 15).

6) 3arparel Ha cojep:kaHZWe eNMHMI(E 3amaca paBHH O (BMmecTo 1).

B) OfpacumTe, KAKOe BIMAHKEC HA BHOOD ONTHMAJTRHON HPOH3BOI-
CTBEHHON HPOTPAMMEL OKA3HIBAET CHIKEHHE 3aTPAT Ha MepeHaNagKy Miu
YIOPO/KAHNE COJIEPIKAHUA 3aacos.

29. Tocrpoiite TaGnuis, aHATOTHYHLE N300pakeHHbBIM na puc. 8.12
u 8.13, opu ToM yCIOBHE, 9TO COPOC AJA nOCLedHe20 Mecdna MIAHOBOTO
Tmeproia He PaBeH 3 eNUHUIIaM, a paBeH nudpaM, YKa3aHHEM B BApHAHTAX
a) o 6) (mampumep, npu N = 4 cupoc mameneH AuaA aupens). Cpasumre
TONyTIeHHbIE PE3YIbTATH ¢ MPOM3BOJCTBEHHBIMA IOPOTpDAMMaMH, NpPUBe-
mennenm B Tabammax puc. 8.12 n 8.13; o6nacHATE, KaK MBMEHHTCH HPO-
TpaMma, ecjiM B SIHBApe JeNaeTcA HempaBHJIbHOE IPENNONOMKCHHE O TOM,
9TO CHpOC IIOCHENHEr0 MECANA IUIAHOBOTO MEPHOJa paBeH 3 eNHHHIAM
BMECTO 3HAQUEHMH, YKA3aHHBHIX B BapmamTax a) u 0):

a) 2 egmuuns; 6) 4 eIMHUIEBL.

30. Copoc 3amanm JJA JECATH MeCANeB, & IPOW3BOACTBEHHAA IPO-
IpaMma paszpaGaTeHiBaeTCA METOJIOM CKOJNB3AIEro mianmposanusa. Ilpo-
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BepbTe, OyayT U BHIOPAHH BApHAHTH DPOTPAMMBI, IPHUBENEHHKEe B Tab-
auie puc. 8.15, eciu IAUTENBHOCTD IIAHOBOTO MEPHOTA NMPUHATA pABHON:
ay N=3,6) N=4; B) N=25; 1) N =6.

31. Cnpoc 3ajan g 6eCKOHETHOT0 PO, IPOU3BO/ICTBEHHAS PO~
rpaMMa paspabaTHBaeTcs MeTO[OM CKOJIL3AMmero mianupobanus. IIpo-
BepbTe, [eicTBUTENbHO au OyayT BHOpPaHH BapHAHTH IPOTPAMMBL I
COOTBETCTBYIOMME MM CpeIHEeMEeca9Hbe BaTPaTH, IPUBEIeHHbIe B Ta01uIe
puc. 8.16, ecam mIUTeNLHOCTH IJIAHOBOTO MEPUOJA IPHUHATA PaBHOH:

a)y N=3;6) N =4, B8 N=5; 1) N=2~6.

32. TlycTs PpyHKIUA 3aTPAT Ha cojlepsKanye 3amacoB (pasa. 8.5) mopm-
¢ummpoBana Takum obpasom, uro h = 1, HO oTHOCHTCA K cpemmemy
YPOBHIO 3amacos, ommchiBaeMomy dopmymnoit (II), koTopas npusepena
B Komme pasa. 8.5. llocrpoiite Tabuuiiel, ananoruInsie H300DaKOHHBIM
Ha puc. 8.12 u 8.13, u ompexenure, Karoe BIUSAHEE OKA3bIBAET BHIGOD
TaKOT0 METONA HCYHMCIEHHA 3aTPaT.

33. Ipegnoaoxum, yto dupma «Hagesmusiit mocTaBmuK» 0TKAa3a1aCh
OT MPOBOAUMOIN paHee HMOIUTHKH IIOJTHOTO H CBOEBDPEMEHHOTO YIOBJIETBO-
penusa cmpoca. IlyceTh, manee, (yHKIMA 3aTpaT, BRIWYAKNAA mTpad
3a HEyOoBJETBOPEHHHH copoc, omuchBaercsa dopmynoit (VI), upnBenen-
HOM B KoHIE pasi. 8.5, npudaeM mrtpad 3a emmuuny p = 10. [Ina sapuan-
ToB a) m 0) 3amau;m mocTpo#iTe TabamMIlBl, aHANOTHIHEIE M300PasKEeHHAIM
na pue. 8.12 u 8.13, u ompegenure, KaKoe BIXAHNE HA BHOOP ONTHMADL-
HO MPOTPAaMMBI OKaKET BBEIEHHOE W3MEHEHWEe MpaBHJI:

a) CpoeBpeMenno HEY/OBJETBOPEHHHIH CIOPOC HOJHOCTBIO TEPHAETCS,
TaK 9TO YPOBEHL 3aIlaca Ha KOHeIl 0TPe3Ka ommceiBaeTca dopmymaoit (IV),
OpHUBEJEHHOW B KoHIE pasf. 8.D.

6) Copoc, He yjoBIeTBOPEHHHI HeMeJJIeHHO, MOJHOCTHI0 COXPaHAELT-
¢ W JMoMKeH OBTL YIOBJIETBOPEH B TedeHHe CJIEAYIONEro OTpesKa.
Bmecte ¢ TeM K KoHIly mocaeTHero 0Tpe3Ka IIaHOBOTO HEPUo/la He JOKHO
CyMecTBOBATL HEYIOBIETBOPEHHOT0 CHPOCA, TaK 9TO YIOBIETBOPAETCH
Bech CIpoc mianoBoro nepuona. liTpad yrepuBaercs Ha KaMJOM OTPe3-
Ke, CIpoC o KOTOPOMY CBOEBPEMEHHO 0BT HEYLOBJIETEOPEH.

J4. [lna w®amqoro W3 TPHUBENEHHBIX HUJKE 3HAYeHmI n mocTpoiite
raGauiy, aHajJormdnayio mazobpaxkennod na pme. 8.11 m comep:ramyio
fn () m z, (i). Ucnonssyiite sHauenus f,_; (i), npuBenennnie B Tabauie
puc. 8.17.

ayn=2;b)n=3;B)n=4 1) n=2>5; n)n=6.

35. O6mbscHuTe, Kak Bbl IIOHWMAETe CIEIYIONMe TEePMUHK:
MMHAMMYECKOE TPOTPAMMUDPOBAHHE;

NPUHIUI ONTHMAJIbHOCTH;

PEKYPPEHTHOE COOTHOINEHHE;

PEeRYPPEHTHHH aJTrOPHTM;

OTITUMAJIBHAS CTPATETHS;

mar;

COCTOSHUE;

HaPaBJIeHHOCTh, 00paTHAA ABHKEHHIO BO BDEMEHH;
CKOJB3AMMNA MJIaH.
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YIIPAJRHEHNA HA PA3BUTHE BBIUUCIUTEJILHBIX HABBIKOB

36. Muctep M. cobupaercda COBEpPIINTE TYPUCTHIECKYIO MOE3TKY U X0~
wer OTHICKATh Hambolee >KOHOMHHIHA Mapmpyr oT Japeuma (Bepmnna )
nmo Cupuesn (Bepmrmua I3) ma cern, msobpaskennoit na puc. 8.21; 3atpaTs
IJA OTHENBHHX YIaCTKOB CETH, B OLIAPaX MPOCTABIAEHH HA COOTBET-
cTByOmMux payrax. Hafimure sToT MapmipyT; BHYMCICHHA HPEICTABHTE
B BmAe Tabaui[, aHATOTHIHHX NPHBEIEHHHIM Ha pumc. 8.2—8.5.

37. Ilycre Ha cetn puc. 8.21 mpocraBiennse Ha Ayrax MUQPH XapaK-
TePU3YIOT 3aTPATH IPH MOe3/(Ke KaK B OJ(HOM, Tak W B o0paTHOM HaIpaB-
sgenawn. Haifigure onTumaneusiii mapmpyT u3 Cugmes B Jlapsun.

Puc. 8.21.

IlpencraBpTe pacdeTs B BHAE TaGJNI, AHAJOTUIHBIX IPUBETEHHBIM
ua pme. 8.2—8.3.

38. Ilo mopore u3 Jlapsuna B Cupmneit mucrep M. xoren 6bl 3aexaTh
B palioH §, TaK KaK TOJBKO TaM MOJKHO YBUAETb CAMBIX KPYIIHHX KEHTYPY.
Haiipure mapmpyr n3 Jlapeuna B Cupued, npoxopamuii uepes paiion J.

Yopaxnenusa 39—44 oTHOCATCA K OT/EIBHBIM YACTHRIM CIYdasAM Mojle-
JIM yupaBJiIeHHA 3alacaMu, KOTOpasg ONHMCaHa B pasf. 8.3 u xapakTepusy-
€TCsI NpUMeHEHHEeM PeKyppeHTHoro cooTHomenusa (8). B ramaoM u3 atux
YUOpa)KHEHHH 3aTPaTH HA OTPE3Ke ¢ ONMMCHBAIOTCH BHIPayKeHMeM

Ci (x4, i) = Cy (xy) + Ry iy

OtMeruM, 9To oTpe3xoM 1 3/jech uMenyeTca TOT MecHdl], ¢ KOTOPOTo HaYd-
Haercs ILIAHOBBI HepHoJ — HaIpuMmep, AHBaph. A yKa3aHHBIX 3HA-
9eHuil MIWTENHHOCTH MIAHOBOTO MEPHOAA MOCTPONTe TabNMIIBl, AHANOTHY-
HEe npusefennbiv Ha puc. 8.12 u 8.13. (IIpumevanue: Gomee sdpderTus-
Hble aJATOPUTMBL PeIIeHHs 3a7ad TAKOro THNA OMMCAHH B, TJa. 9.)

39. Myers N = 4, cupoc D; = 1, a 3aTpaTs Ha copepmanme 3amacoB
1A Beex otpeskos pasusl k; = 0,1. Ilyers, gaaee,

Ci(0)y =0, Cy (1) =5, C;(2) =10, C, (3) = 15, C, (4) = 16;



46 TJIABA 8

Co(0) =0, C, (1) =6, Cy(2) =9, C,(3) = 12;
C3(0) =0, C3(1) =5, C3(2) =T,
C,(0) =0, C, (1) = 3.
“40. Myers N =5, D=1, Dy =1, Dy=2, D, =3, D, = 4;
3aTpaThl Ha CONEP;KaHUe 3aIIaCOB [IIIA BCEX OTPE3KOB COCTABIAIOT A, = 1.
IIpousBoncTBeHHEIE 3aTpPaTHl PaBHEI

C, (x,):{

re A Beex £ e, = 10 n

0 npu x; =0,
Sttcrxy upm =1, 2, 3, ...,

sp =1, 5, =2, 53 =4, 5, = 8§, s;-=7.

41. Tlyers N = 4; Dy=1, Dy = 4, Dy = 2, D, = 2; h; = 0 naa
Beex Mecanes. lIpomsBoncTReHHLIE 3aTpaThl OMUCKBANOTCA (YHKIHEH,
KoTopas mo ¢opme uneHTHIHA UPHBENEHHOH B ympaskHenum 40, mpmuem

s =1, 8 =12, s53=1, 5, = 2;
64 =3,¢, =1, ca=2, ¢, =1.

42. Pemure 3amagy ¢upmst «C JadbHEIM OPHIEIOM», PACCMOTPEHEYI>
B yupakHeHuw 28 1. 6 m B ynpaknenun 48 ri. 7.

43. ®Oupma MojkeT BHEIIYCKATh OTPAaHUYEHHOE YHCJIO mM3fenuil, omia-
unBasg Tpyd paboumx B Tewemue paGouero AHA 1o OOHYHEIM pACHEHKAM,
¥ YBEJIUYUBATH BRIOYCK (TOjKe OrpaHWYEHHO), onnaumBaa paboTy mno
CBEDXYDOYHHM pacieHkaM. UucileHmble MAHHLIC IPUBEAeHE B Tabamme
puc. 8.22. Tax, mHampumep,

C\iy) 21, upu z;=0, 1, 2, 3,
Ti) —
o 2.345(t;—3)=5z,—9 upa &;=4, 5, ..., 9.
flas. | ©esp.|Mapr | Anp. | Mait | Wonn
3aTpaTel Ha| 2 4 2 5 2 6
PaGota B re-
qeHue EAMHHIY
pabogero
AR MomHrocTh 3 1 4 3 1 3
Pabora B Bagplz;n;l na| 5 6 6 6 3 7
cBepx- ARHIITY
ypognoe -
BpeMs MonHocTb 6 3 3 2 0 1
Cupoc, Dy ) 1 2 7 6 0 2

-Pmc. 8.22.
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Pasziuuna B 3HaYeHMAX 3aTPaT [AiA PA3HHX OTPE3KOB 00YCIOBIEHH cHe-
nuuuecKnME YCIOBHAME CIpOCA W Hpefio:KeHusa paboueit cumapl Tok
kBagmHKAIMM, KOTopasg HY;KHa ¢upMe, a TakK/Ke HM3MEHEHHeM IeH
Ha cHpbe. IIpemmosaraeM, 9To 3aTpaTh HA COAEDPMKAHEE 3aTACOB MCIUCIA-
0TCHA, UCXO[A M3 YPOBHA 3alacOB HA KOHEN KaKIOr0 OTPe3Ra, mpHIem
h; =1 nma Bcex OTPE3KOB.

44. Tlycts gauTedbHOCTh IJIAaHOBOTO mepmoma N paBHa 3, cupoc
cOCTaBIALT:

D, =3, D,=6,Dy =3,

a 3aTpaTH Ha Cojep:KaHme 3amaCoB HE YIUTHIBAIOTCA. HpOHBBO}ICTBeHHHe
3aTpaTH XapaKTepU3yTCA OPUBOAUMBIMUA HUMKE JaHHLIMU:

flusaps (Deppans Mapt
JaTpaTel Ha  Iepe- 3 6 20
HATAKY
ITponopumnonanbune

3aTpaTH (B pacdere
Ha 1 u3pmelue) npu
MecAagHoM Beiycke: |or 1 mo 5 wmage- |oT 1 mo 5 mapenmit | 3a 1-e¢ usgenne
Iuit pasa 1 paBuH 1 paBeH 1

or 6 g0 10 usme- |HawmEas ¢ 6-ro | maguHaA co 2-TO
Iu# paBHH 9 W3Teadd, PABHE | M37eNusd, papuu 30
25

gaunnag ¢ 11-ro
UBNeNHus, PABHN

ITocrpoiite TaGauim, aHaJTOrWYHbIE NPHWBEIEHHHIM Ha pHC. 8.12

m 8.13.

JNOTIOJIHUTEJBLHBIE YIIPAMHEHNIA

45. PaccMoTpuM  Mofeab  yUDABJIEHHA ~ 3amacaMu, ONUCAHHYIO
B pasj. 8.3. Ilycrs 2 — «IporpaMmubIily BHIIYCK NPOAYKIHMEA A KaHAOTO
OTpe3Ka; MPH OTKIOHEHHM QAKTUIECKOrO BEHIIYCKA & OT 2 ¢MpMa maartar

(MBNEPIKKY CTIRUBAHUAY U-|Z — Z |, IPHUEM T — 3apamHee YCTaHOBIEH-
Haf IOCTOAHHAA BeJIMIMHA.
a) Toraykure, KakUM 00pPA3OM CleIyeT UBMEHUTh PEKYPPEHTHOE COOT-
nomrerne (8), miaA Toro 9ToGB YUECTH OTH M3MEPIRKM CriayKIBAMUA.
6) IIyere v = 1, x = 3, a ocrasbHble [aHHHE B3ATH U3 pasg. S.4.
Mocrpotite Tabaunsl, ananormankie waobpaskenanM Ha pue. 8.12 m 8.13,
U BLISICHWTE BJIMAHHE y9eTa H3IEPKEK CrIaKHBaHIA,

B) Bumoanure zagamme 6) mpu x = 2,
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r) Paccmorpure TpyAHOCTH, BOSHHKAMMUE IPU HOCTAHOBKE B3aJavH
B TePMHHAX KMHAMHIECKOTO OPOTPAMMUDOBAHUSM, €CIW HMBIEPHKKU Cria-
FRUBAHWA PABHHL V- |Z; — Ty | . (DTOT carydait ommcan B ri. 9.)

46. Tlorayxure cnocoObl MOAUPUKATUA MOIEIU YOPABJIEHHA 3allacaMm
(pasg. 8.3) u pexyppeHTHOr0 cooTHoMmenus (8), arobu yuecTb:

a) mopwy samacoB, IPHM KOTOPOH HX YpPOBEHb HAa HAYAJ0 OTPE3KA {
MeHbIlle, 9eM Ha HoHer oTpeska (¢ — 1);

6) mpousBOACTBEHHEI Opak, B pe3yibTaTe KOTOPOTo mnpu 00beme
BBIOYCKA & YHCJIO TOTHKIX UBJENUA MeHbIIe I;

B) BO3MOJKHOCTHY (OTPHIATEIbHOI'0 CIPOCa», T. €. BO3BpAaTa UBJIENUi;

I) BO3MO:KHOCTH «OTPHIATEJNHHOTO BHIOYCKA®, T. €. HCHOJH30BAHUA
W3Jeauld [Js BHYTPEHHUX HYKI (UDPMEL;

) 3aBUCHMOCTH HPOW3BOJACTBEHHKIX 3aTpaT B TeUueHHE OTpeska f
oT 00'beMa BHIIyCKa HE TOJLKO Ha OTpe3Ke f, HO M Ha oTpeske (& — 1).

47. Norakute cmoco® MogudMKAaUUE MOTEId yHNPAaBIEHUS 3amacamMu
pasa. 8.3 u pexyppentuoro coortnomenun (8), eciu R, (y;) ects obmasn
BHIPYYKA OT peaJMsaliul j; M3JeJWil B TeUeHWe oTpe3Ka I, IPHUUeM J; —
yupasaswomas uepemensas. (Ilpeguonaraercs, 910 peanmsanus mpogyk-
UY B TEIEHUE OTPE3KA ! He MOKeT MPEeBHIIATh YPOBHA 3alaCOB Ha KOHEI]
3TOTO OTPe3Ka.)

B yopaskuenum 48 TpebyeTcA DOCTPOUTH MOJENb, HCHOMb3YIONIYIO
PEKYPPEHTHOE COOTHOIIEHNe AMHAMKIECKOTo HporpamMMupoBanusa. [aiire
OTIpEe/ieJEeHYe BCEM WHCIOJB3YEMBIM B MOJEJU BEJIUIMHAM, MOJYIUBIINAM
ycaoBuble 0603HATEHUs, W OTBEThTe HA OATH BOOPOCOB, IOCTABJIEHHBIX
B KoHue pasix. 8.2. IlocrpoiiTe 1eneByo (yHKIU0, COOTBETCTBYIONLYIO
COCTOAHUIO 32 Iz OTPE3KOB [0 KOHIA IIAHOBOTO NEPHOJa, W B 9aCTHO-
ctd npu n = 1. OO6bsacuuTe, ¢ Gero HAYMHAIOTCS M UEM 3aBEPINAIOTCH
BHIIUCJIEHU,

48. Paccmorpute caygaii ¢upmur «Ilepmamentrriii peficy, onucanHbii
B yupakuaenuu 26 ra. 2. locrpoiite Mojens (HO He pemmaiiTe 3azady)
HA OCHOBE DPEKYPPEHTHOT0 COOTHOIIEHWS [MHAMWYIECKOI'0 IPOTPaMMUpO-
BaHUI.



TJABA 9

IuHaMuueckme ONTUMU3ALUOHHBIE MOpEnn
ynpasneHus 3anacamu’)

9.1. UICIIOJIB3OBAHNE OCOBEHHOCTEIl CTPYHKTVYPBHI

B macrosame#i riaBe wmpomo/sKaeTcs AaHANU3 JIeTEPMUHAPOBAHHOR
MOjie;TH YIPaBJICHNA 3amacaMu, OONCAHHOH B pash. 8.3. Byger mokasano,
9T0 IOPH ONpPENeJTeHHHX CBORCTBAX INEJNCBOH QYHKIMM YIAETCA XapakTe-
PH30BaTh ONTHMAJIBLHYIO NPOIDAMMy 3IIa4dTeNLHO moanee. B wactHocTw,
MOKHO YCTAHOBUTH €€ BHJ: B CBOW OUepesib, 061ajas TAKUMU MO3HAHUA-
MH, MO;KHO paspaborare YOpOMIEHHHIH BHIMCIUTEIBHBIA AATOPUTM
OOCTPOCHUA TAKOHX IPOTPAMMEHL.

B ra. 9 mamm npumATo, 9ro meneBad QYHRIUA ANA d1000T0 0TpesKa
¢t UMeeT ciejyomuil BUA:

Ci (xy, i) = Cy (xy) + Ry (i), (1)

rie
Ci(x)) =0, C, (0) =0, h (i) =0, A (0) = 0. (2)
Taxnm ofpasom, aasa moGoro orpeska ofmas cyMMa saTpar mpef-
crapaser coboit cymmy satpar C; (z;) Ha TPOMBBOJCTBO Z; WB/IEIMH U 3a-

Tpart k; (i), 06yCI0OBIEHHKX HAIMIMeM 3AIaca i; eIHHUI HA KOHEI[ OTpes-
Ka. BamancoBee ypaBHeHuA [idA M060r0 0Tpe3Ka UMEIOT BUT,

iy = iy + 2y — Dy, 3)

npudgeM TmocTyaupyercsd, 4to i, = 0, a Bce [D; — meoTpHIaTeNIbHEIE
[ease 9ucaa. ¥ pasHenue (3) MOKHO 3a0UCATH W B JPYrOM Buje:

t t
iy =ig+ 2 an — 2 Dy (4)
k=1 k=1 o
Haxkomen, BwyiBHraercsa TpebGopamue

Heorpunarensuocta u melo9ucaeHHOCTH Xy U iy, (5)

OpHA BHIIOJMHEHHHA KOTOPOTO CIPOC YOOBJIETBOPAETCA MOJHOCTBIO U CBOE-
BPEMCHHO.

9.2. BHIIIYHKJIBIE 1 BOTHYTHIE HEJEBBHIE ®OYHRKIUU

B mocmenyomux pasgenax eJaloTCs HEKOTODHE JIOMOIHUTENbHbIE
npennonoskerusa o sume ¢yarumi C; (z;) u k; (i;). B wactrocrn, Gymem
pasiMYaTh ABa BAKHBIX KIACCa BTHX (YHKI(UIA.

1) B HacroAmei IiaBe OCHOBHHM IIDEAMETOM DPaCCMOTDEHHA ABIAETCA aHaIN3
yHOpaBleHHMA 3allacaMi, a BTOPOCTENEHHHIM — [MHAMHYECKH! aHalus. L[er0CTHOCTD
BOCIDUATHA HE YMEHBIIUTCH, eCIM YHTaTeIb BPEMEHHO ONMYCTHT 3Ty IIaBy M Bep-
HETCHA K €e M3YIeHHI0, epej TeM KaK IPHCTYONTs K 1. 19 w mpmioskenmo 2 (tom 3).

4—0734
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Qynryus y (x), onpedeseHHas NPU YeavlX SHAUEHUAT X, HA3BLEAEMCR
BBIIYRIOM, ecau

g+ 1) —g@ =>g@ —g@xz— 1), (1)
U BOTHYTOM, ecal :
glzt+1)—g @) <g(@)—g(x—1). (2)
Ha puc. 9.1 npuBegeRn rpaguKku HECROILKAX BHIIYKJIBIX U BOTHYTHIX
BHE3 QYHKITHI.

Ecnm paccmarpuBaTh g () Kak o0OIYI0 CYMMY B8aTpart, To QYHKIUA
3aTpaT HABIAETCA BHUYRION, eCiIH Kakiasas JonosHumeabhas €IAHUTIA

Bainynsisie gyrrguu sampam

g(z) 9(z) g(z)

T g I

Bozkymele @yRAL QU IaMpanm

g(z) g(z) 7(z)

Pmec. 9.1.

CTOMT HE MEHLINe mpeapmynieil, Anamormano QYHKIHUA 3aTpaT ABIAETCHA
BOFHYTOH, eciiv Kasykias JonosHumenvras eIuHUNA cTOnT He Gosabiie mpe-
mopymeir. rorjga gooycTuMele 3Ha9eHHA OPAHMYEHE! HEKOTOPHIME Hpe-
feIaMm, HaIPHEMED MOKHO BBECTH yelioBmA & ==a, a + 1, ..., b — 1,
b (rme ¢ + 1< b —1). Torna mpuBe/CHHHE BHINE ONPEXeIEHNA OTHO-
caATcA K 3HadeHusaM Z, Jgemamum B mpenenax ¢ +1 < << b — 1.

IIpu usydgeHnn BUiA KaKOH-1mGo KOHKpeTHOH §yHKIuu yrobHo mepe-
mucats yeaosud (1) u (2) coorercTrenno B Buue (3) m (4):

gzt te(z—1
2

)>/ g(x) (dynruums BBHIMYKIA), (3)

g(z-l—”"z‘g(z_i) Lg(z) (pynsmms sormyra). @
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Paccmorpum Imecrs npuMepoB GYHKIHA g (r); JATATEII0 PEKOMEHMY-
eTcsa — u OyJeT moJe3Ho — HAYepTUTH rpadur KayKaod w3 aTnx QyHKIANA.
Jlas Toro gTo0B mpECTABUTH €My TAKYI0 BO3MOKHOCTH, B MEPBHIX YETH-
pex mpuMepax 3aJafEMCs CAeIYIMUMA YMCIEeHHKMU 3HAYEHUAMH Iapa-
MeTpoB: ' a =2, b=1, ¢ = 3.

IIpumep I. Ilyers g (z) = ax -+ b. Torpa

[a <x+1)+b1J2rla =D+ pan, (5)

TaK 9To JjuHeitHas ¢yuxnusa g (z) mia aobux 3HadeHud a, b w z odHo-
8DeMEHHO SIBIACTCSA U BHIIYKJIOH, U BOTHYTOM.
ITpumep 11. Tlyers g (z) = ax® 4+ b. Torma

la(@+124blF[a@—1)2+b] b’ >ar?+b mpu a>0, 6
2 =az'+at { Laz*+b npu a0, ®)

Taxkum obpasom, ans nobux sHaveHmit x ¢yHEUUSA g (r) ABIAETCA
BHOYKJOH IpA HEOTPHUIATEJBHOM ¢ B BOTHYTOH — HDH HEIOJOKUTENb-
HOM @. -

Hpumep I11. Tlyern

ar+b opa z >0,
g(x)={
—cz+b upm L0,

rae a == 0 mw ¢ 2= 0. U3 cpasmernna ¢ npomepom I oueBnpso, 910 dyHKNHESA
g (z) cootBercTBYer (3) U ABNAETCA BHIOYRION Kak miA x << 0, Tak u mus
x> 0. Ipu =0

et biet) _ fatel 4y, @

Tak 9To g () ABAsMErcs BHIOYKJIOH IJA BCOX X.
IIpunep IV. llycts

0
g(x)={ ax+b nupm z>1,

opa z=0,

rge b > 0. U3 cpaBuemma ¢ mpmMepoM I craHOBHTCA 5CHO, 9T0 HpH
z>1 ¢yuxnua g (z) coorBerctByer (4) m sABasercs Bormyroii. Ilpm
r —

[2’1‘*‘21"*‘[0] \<a—!—b, (8)

TaK 970 JJA HEOTPUIATENbHHX T (YHKOUA g (Z) ABAAETCH BOTHYTOH.
Hpumep V. lycrs
0 opu z=0,
g(x)={ 13+2z mpm z=1, 2, 3, 4, 5,
28,5 upa z==6.
4*
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Ua cpasmenns ¢ mpumepoM IV momATHO, 9T0 AaAa 7 <K 4 BHOoJMHAETCH
ycaosume (4). Ilpu 2 = 5

[28,5] 4 (21]
g =24,75>23, (9)

Tax 4TO BIONHAETCA ycioBue (3). Coeosatennsno, g (z) He sBamercs
HE BRIOYKJIOH, HW BOTHYTOH.

IIpumep VI. Unuratens mpofeMOHCTPHPYET NOHUMAHHKE MPOBEEHHOTO
BHIIE aHa/JI®W3a, NOKA3aB, 9TO KyCOTHO-JIHHEHHaa QyHKIUA

. Gz +by - mpr 0Lz wy,
g(x)=1q awi+as (z—wy)+b opr WLz LWy, (10)
AWy + @y (We—wy) + ag (T —wy)+ by 1pu wy Lz
ABJNAETCA BHIYKIOW B Caydae ay < @, < @3 M BOTHYTOH B ciaydae
ay = a5 2> a3. (BemoaHATe aHANMB NPE T = Wy W T = W,. Hageprure
rpa(bmm (byHHU;nn, OpuEAB a4 = 2, by =1, wy = 4, a, = 3, w, = 6,

43 = 4.)
HeroTopete B3 paccMOTPEHHBIX BHIOIE YACTHEIX CJIY4Y36B HPEJICTABIA-
T ocoOuit marepec. Tax, npumep III oxmaThBaeT m $pymrummbo

hii opa i: >0
ht(it)={ e p >0,
—piy mpum iy <0,
rae i, (hy >0) ecrs CTOMMOCTE COfleD/KAHHA EJUHHIL 34MACOB, a P
(py = 0) — mrTpad 3a HECBOEBPEMEHHOE y/lOBJIETBOPeHME cmpoca (B pac-

gere Ha egmumny). llpmmep V aBuagerca oGobmenmem mpumepa, mpuse-
megnoro B pasn. 8.6. Haxomen, mpumep VI oxBarhBaer m QyHRmmO

ey opr 0z Uy,
CCi (1) = reus+ 1,57 (@ — ) opu uy L Ly, (12)
rewy 1,57 (e —wy) 4 2ry (x¢—v:)  wpu v, L2y,

rae r, — ofmmee 9MCI0 JEI0BEKO-JaCOB, MPENYCMOTPEHHHX MPOTPaMMOi
IS OoTpeska t; r; — OCHOBHAfA CTaBKa 3a 9JeJ0BeKo-9ac PaGoTH; u; —
3ajlaHHAfA BEPXHAA TPaHMNa JHCAa JeJ0BEKO-JacOB HA OTPE3Ke f, oTpa-
6aTLiBaeMBEX B ocHOBHOE BpemdA; 1,0 ry —«momyTopHas» cTaBKa 3a deJo-
BEKO-9AC CBepXYpouHoi paboTH; VU, — 3ajaHHaA BEPXHAA TPAHANA
KOIMIECTBA CBEPXYPOUYHHIX YACOB [JIA OTPE3Ka ¢, a 2r; —«yABOEHHAA)
OCHOBHAA 4YacoBas CTaBKa.

9.3, MOJIEJIb VIIPABJIEHUA 3ANIACAMU
¢’ BbIHYHJIOlZ OYHKIUEN 3ATPAT

1B momonHemme K JONYIEHMAM O 3aTpaTax, 3amacax u.BHIyCKe,
cnenapEuM B 9.1, mpenmoxo:kmM, dTO: ‘

OyHRIEA DpPOMBBOICTBEHHHX 3arpar C (z;)
ABNAETCA BHIYKIOM, (1)

(Dyﬁmmﬂ 3aTpaT Ha Colep:KaHme 3amacoB A, (i;)
ABJAETCSA BHIIYKIOR. (2)

(11)
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Caygail BHOYKIOCTH (QYHKIOME 3aTPaT WMHOITIAa HA3HBAIT Caydyaem
yOmBaromeit npeneasHoil 3peKkTHBHOCTH npm yBeanueHnn maciurrada.
IIpu BeHmykI0oCTH QYHKIHW 3aTPAT MOKHO 3a7aThCA KaK OTPaHWMUEHUEM
u; Ha 00LeM BHIIYCKA X;, TAK M OTPaHWIeHHEeM b; Ha YPOBEHB 3amacos i,.
ITpocto 8T0 MOKHO OOLACHATE TAaK: 3aMEHNM 3TH OTPAHMYCHUS BBEJIeHM-
em Geckoneuno Goapmmx Benmumy C, (z;) mia z; > u; m Oeckoweuno
Gonbmmx BenwduH hy (i) pas iy > b,. llpu takoit samene BumykaIocTh (1)
u (2) coxpansercsa. Haxomen, oTMETHM, 9TO IPOBOAMMEIR AaHANIN3 MOKET
OHTE 0000meH Ha cilydafl paspemeHHol OTCPOYKM (3ajlepyKKEHM) B YIOB-
JIETBOPEHUN cIpoca.

AJTOPHTM BKPATIE MOMKHO OMACATH CIEYIOMEM 00pa3zoM: MO0IEPENHO
paccMaTpPHEBAETCA CIPOC HA KA/OM W3 OTPE3KOB, HaYMHAasA ¢ oTpeska 1.
Hampgan moxa eme He YyIOBIETBOPEHHASA EIHHAIIA CIPOCA YIOBIETBOPSET-
CA CaMBIM JEIIEBEIM U3 BO3MOKHEIX ¢10c060B, IPAYEM 3TH BO3MOIKHOCTH
OTIPENENANTCA ¢ YICTOM MCHOIL30BAHUA IPOW3BOLCTBEHHEX MOITHOCTEH,
y:Ke TMPeAyCMOTPEHHOr0 B LOCTPOEHHOH 9acTW NIpPOTpaMMEL, a TaKKe
COOTBETCTBYIOMEH CXeMBl IBW/KEHAA 3amacoB. PasyMeercsd, BO3MOHOCTD
DOJNYIeHAA ONTHMAIBHOW MPOTPAMMEL ¢ MOMOMBIO CTOJNB HPOCTOTO ANTO-
PHTMa CYUIECTBEHHO BaBUCHUT OT Impenmnonoxenuii (1) m (2) o BHOYRIOCTH
neneBoil QYHKINAMA.

Onumem anroputm Hoiaee moxpobHo.

Mgz 1. Ilyerhs p — mepBHEA M3 OTPE3KOB, AJIA KOTOPOTO IOKA €IIe
He yJ0BJETBOPEHHHIH cunpoc monoimreneH (D, > 0). [aa xampmoro us
orpeskoB 1, 2, ..., p paccMOTpHM TaKoe NpPHpAIMIEHHE BHIYCKA HA
eUHAIY 0 CPABHEHWI0 ¢ YK€ MOCTPOEHHOH 9acTh0 HPOM3BOCTBEHHOH
mporpamMmsl, HeJbI0 KOTOPOTO HABJIAETCA YAOBIETBOPEHWE EIMHUIHOTO
cmpoca Ha OTpe3Ke p.

Mgz 2. \nsa KaKIOTO W3 p BAPUAHTOB EIMHNIHOr0 IPHPAMEHHA
BEIIYCKA HAa ONHOM M3 P OTPE3KOB BHYUCIHM 00IMee yBEIWIEHHE 3aTPAT,
BEHI3BAHHOE IpUpAIleHneM BHIOYCcKa u 3amacoB. BuifepeM BapmasaT
¢ MUHIMAQJBHHM YBeJIMU€HHEM B3aTpaT M COOTBETCTBYHOmMUM 06pazoM
U3MEHHUM YK€ IIOCTPOCHHYI0 YacTh NporpaMmel. Eciiu mMeeTcess HECKOMBKO
TAKUX BAPUAHTOB, BHOEDPEM BAPHAHT ¢ BO3MOMKHO oJiee MO3NHAM VBEIN-
9EeHHeM BHIYCKA.

Hlge 3. YMeHbIIUM 3HAYGHHE IIOKA €IME He yNOBJETBOPEHHOTO CIpPO-
ca D, na emmumny. llpoBepuM, ocTamerea am mpm aroMm zomsa 661 00O
menynesoe sHauenme D,. Ecam ocramercs — mepeiitm k mary 1; ecan
HET — MPEKPATATH BHYUCIEHUA,

IIponeMoncTpUpyeM mpEMeHeHWe 3TOr0 AaJTOPHTMA Ha INpHMEpE.

3apaua ¢upmei «Beunas mmma». @upma «Beunas MHUHAY COCTABIAET
OpOorpaMMy BHIIYCKA MIXH Ha NIECTh MECANEB (¢ AHBApA IO HIOHB). [lan-
HHE 0 CIPOCe 0 MECANaM X 0 COBOKYIHOM cnpoce (HapacTaIIUM HTOTOM
¢ HaJaJa rojla) COOTBETCTBEHHO IPHBENEHH B MpeINoCIeNHe] I mocae/Hei
crpoxax Tabuamnel pme. 9.2. 3ameTmM, 4To cosokynHuil CIpPOC 3a INECThH
MecAaneB paBeH 18 enmmmmaM, T. e. coBmamaeT ¢ COBOKYIHBEIM CIIPOCOM
pmpmur «Hapexur# mocraBmur» (pasn. 8.4). :
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B kamgoM Mecsme CymIeCTBYeT BO3MOMKHOCTH BHIYCKA B3aTaHHOTO
9dcia MEUH IPX HOPMAIbLHOM yPOBHE 3aTpaT M HEKOTOPOTO JOMOJHMTE b
HOTO HX HHCJIa — IPH IOBHIIEHHOM ypoBHe 3atpar. [aa Toro uToOm
IPOA€MOHCTPUPOBATH THOKOCTH ANTOPUTMA, IPUMEM B JJAHHOM IIpEMeEpE,
9T0 KaK ¢HOPMAJIbHEIE) M TIOBLINIEHHEIE 3aTPATH, TAK W BEPXHHE TPAHUIH
BHIIyCKA OPH 3THX 3aTpaTax HEOJUHAKOBH AJNA pPasHHX MecsmeR.” Ha
puc. 9.2 HOpMaNbHEE M IOBEIIIEHHEE 3aTPATHl IPOCTABIEHH B KayKIoil
nape KIeTOK, PacHmoNIoKeHHOM HaJ| [MaroHaNbio Tabarus (RepXHAHA moKa-
3aTelb — HOPMaabHble 3aTPaThi). COOTBETCTBYIOMUE BEPXHME TPAHMIbI

Maxclr- | Marcomomssid

} MAaTIeH6!IZ  |COGONYMHEIA
Sua. | Peap. | Mapm | Anp. | Maa | Hwors sunycx | asirycrk
I 0 B 2 0 I
A I3 I 3 B 12 O 3 2 72 I R
A
Peap. 13
5 VZJ s 9] (w 3
/ S ’
Mapm 20
7 6 7 @ g J
h / g1 el 7] 3
2 7 ;
Mau 26
4
3 [ 4] B
AN
Hiows Jo
K
bmpoc |\ r |\ 2| 7 | 6| 0 | 2
z
CosaKynmeId
m{m 1 3 0| 16 | 16 18 |

Pwme. 9.2, Mogens ¢ Bumyrno#l ¢ymkiweit satpaT ¢upMu «Bedmag ITHHEA>.
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BHIYCKA [JA KaKIOT0 MECANA NPHUBEEHH BO BTOPOM CTOJONE crnpasa,
a COBOKYIHAS HPOM3BOACTBEAHAS MOMHOCTH, T. €. BEPXHUE T'PAHMILH
BHIIyCKa C Hadaja roia,— B HepBoM croabie cmpasa.

Tak, B AEBape MOKHO BEIpaboraTh He Goiree 3 eTMHUI IPKU 3aTpaTax,
PaBHEIX 2 32 €MHHNY, ¥ IOOOJHATEIBHO 0 6 efWHAN IpH 3aTpaTax o
3a enuHMy. B ¢espase BosMosken BHOycK 1 egmmmusl mpm sarpaTtax 4
7 JOTONHUTENBHO 70 J eIWHMI[ Opd 3aTpaTax 6 sa exwmmiy. B mapre
MOKHO BHpaforaTh [0 4 eNWHHI OPH 3aTparaX 2 W JONOIHHUTEIBHO J0
3 egmunn upy 3aTpaTtax 6 3a Kaxayo u T. 1. Takmm o6pasoM, TpOAIBOA-
CTBEHHEIE 3aTPAThl KaKAOro Mecama orobpaskaoTes (yHRmmed Buaa

Cy (z;) = rz; mpu 0 < 7z, < u; (pabora B ocHoBHOe Bpemsa), (3)
Cy () = reus + 8¢ (2 — wg) = 8e2¢ + (1 — 80) wy
opu Uy < & <KX Uy
(paGora B cBEpXypoUHOE BpeMﬂ), (4)

npmueM r; << §;, Tak uto ¢pyurnua C, (r;) ABusgeTcA BHOYKJIOH. B Bopa-
meruax (3) m (4) r; — HOpMAlbHBIE, a §; - MOBHIIEHHHE 3aTPATH,
u; W U; — COOTBETCTBYIOMME BepXHHME TPAHUIL BEIYcKa (Hampmmep,
ans t = 1 3HAYWeHHA JTHX MApPAMETPOB pPaBHH: ry = 2, § = J, Uy = 3
efmHUNAM, Uy = 3 + 6 = 9 enmmemmam).

B Tabamme wa pme. 9.2 KayKgoMy MecHIy COOTBETCTBYIOT [iB€ CTPOKH
7 OfuH CToX0el; B CTPOKAX NPOCTABASLETCA BHIIYCK TPOLYKIAH B HTOM
Mecsie, TOTHa Kak ymeia B CTon0Ie XapaKTepH3yioT YIOBJIETBOPEHNE
CIpoca paccMaTPHBAaEMOTO MecdAlla. 110CKOJNBKY 3afepsKKa YOBIETBOpE-
HUA COpOca HE paspelieHa, KJIETKH HO[ [HATOHAJNBI0 ABIAIOTCH «3ampe-
medusiMmy, TaxkuM o6pasoM, mepBhie ABe cTpokm Tabmmmsr pme. 9.2
MOKA3bIBAIOT, YT0 AHBAPCKUN 6blRYCK MOKHO HANPABHTH HA YIOBIETBOpe-
HOe copoca J000ro m3 TNeCTH MecANeB, BTOPHIE [IBE CTPOKH — 4TO (eB-
DAIBLKEM 6HNYCKOM MOMKHO YHOBIETBOPHTH cmpoc ¢erpansa @ aw06OTo
W3 TOCJERYIOMMX MECANeB, W T. . ANATOTUYHO HIOHECKUR cnpoc MOKHO
VIOBIETBOPUTL BHIIYCKOM HpORyKOmm B Jdio6oM Mecame u T. m. [omy-
CTHMYI0 OPOTPAaMMYy MOMKHO IOCTPOWTH, ECIH [JA KajKIor0 MecAla
COOTBETCTBYIOMAA COBOKYIHBIA BO3MOMKHHE BHOYCK € Hadaja Trofa
He MEHbIIe COBOKYIOHOTO CIPOCa 33 9TOT jKe mepHof. JuraTemio pexo-
MeH[yeTcsl CPAaBHHTH THCIA HEPBOrO CTON6Ia CHpaBa W HUKHEH CTPOKH
tabaunsl puc. 9.2, uro6b y6egUTHCSA B BEIDOJHEHWM HTOTO YCIOBHA TpH-
MEHUTEIbHO K paccMaTPHBAaeMoil 3ajiave.

OnuctiBaeMHil fajee BHYUCIATEILHHI aJTOPUTM HECKOJIBLKO YIOpo-
IMEH [0 CPABHEHWI0 C TPEXMIaTOBHIM AJIrOPHUTMOM, HPUBEIEHHLIM BhIIIe,
Takoe ympomeHme OKA3HBAETCA BO3SMOKHHM Onarofiapd MCIOIL30Ba-
Hro ¢yuxnmii (3) m (4) m IuHeiHOCTH 3aTpaT Ha COJlEP/KAHME 3aTACOB,
a WMEHHO:

hy (iy) = hgiy (3aTPaTH HA cofep/KaHMe 3aMAcOB JHHEHHE). (5)

s yopomeHus YUCIEHHOI0 OpPAMEpa MONOMKKM [IJA BCEX MECALEeB
h; = 1. TloxazaTenu 3aTpaT B Kakmoil cTpoke Tabammu puc. 9.2 ememe-
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cAYHO BO3pacTaloT Ha 1, YTO oTpaykaeT MecsUHBIE 3aTPaTH Ha Cofep:Ka-
nme 3amacoB. HampmMmep, ecim mafenme BHPabaTHBAETCA B AHBAape NpH
OCHOBHOM ypOBHE 3aTpaT (2 3a eTUHUILY) ¥ XPAHATCA B Teuenne ¢peBpais,
To ofm@as CTOMMOCTH EIWHUIE CTaHOBATCA pasHoit 3 (2 4+ 1 = 3); aTo
9HCI0 W MPOCTABIEHO B KIETKE MEPBOH CTPOKH TabIuIE B GeBpambeKOTo
cronbma. Ecam aTo M3menne XpaHHTCA enie ofWH MECAL, 3aTPATH BO3pa-
craioT Ha 1 u cramosarca paeubiMu 4 (3 + 1 = 4). Umenno 310 gmciao
IPOCTABIEHO B KJIETKE INePBOH cTPOKHM M MapTOBcKoro croiabma. IomyTHO
OTMETHM, 9TO HeT HeoOXO0/mMOCTH 3a/JaBATECH YCIOBHEM PABEHCTBA HYIIO
3amaca Ha xomen miamosoro mepuoma (i = 0), noToMy uTo B onmTmMaJb-
HOI IpoTrpaMMe BHIIOJHEHHE dTOT0 yCIoBHUA obecnmeumBaerca ceIamHEMu
monymenunsmu (3), (4) u (5) o Bmme ¢ymkumm sarpar.!

Jlns Toro dTo6H 03HAKOMHTHCA C ANTOPHTMOM BO BCeX JeTalAx,
9UTaTeNI0 cJenyerT HAuepTuTh Tabauny pme. 9.2. 3amermM, yro Tabiuia
HAaIOMUHAeT MaTPUIy TPAHCIOPTHOH 3ajadm. ITO CXOACTBO HeCJaydaino:
nuAeinoCTs BHpamennit (3), (4) u (5) mosBoiser cBecTu 3a7avy K TpAH-
CIOPTHOM MOMenH JMHEHHOTO MPOTPAMMUPOBAHUA.

Iloerpoerne onramanbnoil nmporpammet. lompsysace TepMmBEONOTHENH
TPAHCOOPTHON 3ajadd, NPENCTABAM XA:KAYID pPAasPeeHHyon KIOTKY
Tabauupl pue. 9.2 gax MapmpyT C COOTBETCTBYIIEM €MY TOKA3aTeleM
3aTpaTr. ANTOPUTM HOMPOCTY COCTOMT B I0OYEepEeHOM YHOBIETBODEHHUNR
KaKMIoil eIUHKIB CIpoca BCeX Mecdren (AHBaphL, 3aTeM ¢eBpalb M T. 1.)
€ MCOOJB30BAHAEM TOTO W3 G03MONCHHLL MAPIIPYTOR, 3aTPATH IO KOTOPOMY
MOHEMAJLHE. ICIM HMETCH OfWHAKOBO SKOHOMAYHEIE BAapUAHTHI,
NpelmoYTeHde OTNAETCA BOBMOKHO 00Jee mo3IHEMY BEITYCKY.

Jlaa Toro 4To6n mMOMOYL YMTATENI0 BHIIOJIHATH HEOOXOAWMEIE Oomepa-
NAM Ha 3aroToBJeHHOH WM Komum Tabmurel pme. 9.2, BKparme ommmem
BTH OTEPALHH.

1. AuBapckuit copoc (1 enmHUNY) yIOBIETBOPMM AHBAPCKNMM BEITYC-
KOM IpM 3aTpaTax, PaBHBIX 2 33 eIHHMILY.

II. Meppannckmit copoc (2 eIUHMIH) YIOBIETBOPHM AHBADCKHUM
BHIIYCKOM NPHW 3aTpaTraXx, PaBHEIX 3 3a eIUHHIY.

IT1. TlepBue 4 eaunHEMOBE MapTOBCKOTO cHOpoca YHOBIETBODHM Map-
TOBCKHM BEIIYCKOM IPH 3aTpaTax 2 3a eIHHUIYY, CAETYIONIYI0 efuHuLy —
deBpasbCKEM BHIIYCKOM NpPW 3aTpaTax o, OOCHETHAE 2 eIWHHIB —
MapTOBCKHM BHIIyCKOM IpH B3arparax 6 3a egmHHIy.

IV. Tlepeoie 3 equAmnbI aTPeabCKOTO CHpPOCA YAOBIETBOPUM ampelb-
CKUM BEITYCKOM IIPH 3aTpaTax b 3a eAWHUILY, CAeTyIOmue 2 eJMHUIb —
anpeabCKEM BHITYCKOM B CBEPXYPOYHOE BpPEMA MpH 3aTparax 6 3a eguum-
ny, HOCIeTHION eIMHUNY — MapTOBCKMM BHIIYCKOM B CBEPXYDPOIHOE
BpeMsd NPH 3aTpaTax 7 3a eNWHAIY.

V. Maifickmit copoc paBeH Hylio, modTomy B croabme Mas me Gymem
TIPOCTABIATE 3HATEHMIT BEINYCKA.

VI. HepByo egmHUIy HMIOHNLCKOTO CHPOCA YNOBJIETBOPUM MAaNCKUM
BEIIYCKOM IIpW 3aTpaTax 3 3a €UHWILY, BTOPYI0 — HIOHBECKUM BHIYCKOM
OpE 3aTparax 6 za eguamiy.
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IMocnenosarensio Bumoanaa omepammu 1 — VI, umratear HomxeH
COOTBETCTBYIOMYM 06pa3soM yMeHBIIATh HEUCIOIb30BAHHMI 0CTATOK TPO-
A3BOJCTBEHHOH MOIIHOCTH (BO BTOpPOM croibue cupasa Tabaunsr puc. 9.2).
Kax ToabKo TOT 0CTATOK CTAHOBHUTCA PABHBIM HYJI, OCTaBIIMECA KIETKHA
cTpoku Gosbime He mCmoOab3yloTcsA. IlosyueHHylo u@TaTeleM IporpamMmy
cIefyeT CpaBHWTH C TpuBeieHHO# B Tabaume puc. 9.3.

Taxkum of6pasoM, OOTHMAJILHON HABIAETCH CIEAYHINAA DOporpaMmas

.T1:3, .'1,'2:1, x3==7, x4=5, 1'5:1, 16:1; (6)

iy =2, =1, i3=1, i4=0, i5=1 i =0

Marcu- Marcumarswsi
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P uc. 9.3. [IpousBojicTBeHHas OPOTPaMMa JJIA MOJEIM C BRINYKIOH
¢yuakuueit 3arpar ¢upMn «BedHaa mmHAa».
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Jdra mporpamMma MoyKer OHITH mOodydeHa caefyiormum o0pasoM: 3Hade-
HOE I; HCIACIAETCH KaK HCHOIB30BAHHBIA BHIOYCK MecANa ¢ (KOTOpHIH
OIpefennM 1o JAaHHKIM BTOporo croabia cmpaBa Ha puc. 9.3), a iy —
KAk CyMMa OOKasaTelel BHIYCKAa B KIETKaX, DACIOIOKEHHBIX BHIIIE
H IpaBee «IHATOHANbHOU» mapsl KieToxk mecaua (¢ -+ 1).

OueBuHO, 3TOT BHYHCIANTENBHHI NOPONECC HAMHOTO NpoOIMe, dYeM
pruauciaenne f, (i), Benomaussmeecs B Ii. 8. OH TakKe HECKOIBKO YIPO-
meH [0 CPaBHEHHI ¢ ONMCAHHEIM BBEINE TPEXIIATOBHM AalTO0PHTMOM.
B gacraoctu, tabaudnoe mpeacraBieHme JAHHKIX NO3BOJASET Ha mare 2
6e3 Tpyna onpenenuts Hamboaee femeBoe NpUPAIEHNe BHIYCKA ¢ YIeTOM
HEMEIOIAXCH BO3MOsKHOCTel Brnycka. Janee, Ha mare 3 moka eme me y0B-
JIETBOPEHUEN COPOC YMEHBINAETCH, HACKOJIBKO DTO BO3MOJKHO, ¢ YIETOM
ocTaBimExcs HamGoJjee JEIeBHX BOSMOMXHOCTEH NPUpPAINEHMA BHIIYCKA.

Benesue nopmoapmrenbupix orpapudenwit. IIpm pacemoTpenmu crue-
JIaHHHIX paHee NPeIoJIoKeHnd o BunyRIocTn Ppysrumi (1) n (2) otmeqa-
JIOCh, UTO € HOMOINBI) TPEXINaroBOTO AJLOPHTMA MOJRHO YYECTh Kak
BEepXHHME TDAHUIIH 1, BHIIYCKa Z;, TAK W BEeDXHHE Ipammiisl b, 3anaca i;.
B paccmorpennoM wmcienHoM npumepe cobiiojleHHe BEPXHHX T'DAHUI
BHIIYCKA Z; HONPOCTY 00€cneumBasoch pacCMOTPEHHEM TOJABKO TeX
3HAYCHUN Z;, KoTopHe Onl me Opuru cammroM GojpmmMu (ypoBeHbL 3ama-
coB He orpaHmumBaica). B zamavse ¢upmu «HapexHBi mocTaBOHE»
(pasy. 8.4) unratenb mMor y6euThca B TOM, YTO BBEJEHUE BEPXHHX Tpa-
HHUL HHOTHA OKA3HBAaeT COBEPIEHHO HeoxuWAaHHoe Bausunme. ORHAKO
Ipd BHOYKJIOW (QYHKUUH 3aTpaT CHpaBEINBA CACAYIOMAA TeopeMa.

TeopemMa o BANAHUYU BADHLHAPOBAHUA BEPXHHUX
rpagun (a) OnTuManbHoe 3HaUEHHE Ip H¢ YMCHBUIHTCA NPH yBeIu-
9eHUH BepXHell I'paHuisl Up BO3MOMHOIO BHIYCKA, a TaKie NPH yBeJH- -
9€HHW BepXHeR rpaHuisl b; ypOBHA 3amacoB is, eciau ¢ = p. (6) Onru-
MalXbHOE 3HAUEHUE Tp He¢ YBEIHIATCA IPH YBEIHIeHHU BepXHeH IpamHmilbi
u; niis mo6oro ¢ 5= p WNW OpPU YBEJIHYEHHH BepXHeH IpaHuiEl b; ypoBHA
3amacoB i; aaa t < p.

Has Toro urobnr ybequTecsa B IETPUBHATLHOCTH 9TOH TEOPEMEI, HOCTa-
TOYHO MPOCIEUTh 3a N3MEHEHWSAMH ONTHMAJbHOH HPOrpaMMbl (GupMEL
«Hape:xnmpii mocrasmuky {(pasn. 8.4). Ilpm orpanuvenuwm z; << 5 miaa
ip =2 1 N = 6 ourmMalpHOi ABJIAIACHL TpoTpamMma

=4, z,=0, 23=3, z,=4, z;=05, zg =0, (7

KOTOPYIO MO{HO TOCTPOMTHL ¢ moMompio Tabamnst puc. 8.12. Ipegmomno-
JKUM, 9TO TOJNBKO /i T3 BEPXHAA Ipanuiia yseamdeHa jo 6. Torma omra-
MaJIbHOH CTAHOBHTCA CIEMyIONIaA HporpamMMa, IpHBefJeHHas B Tabimue
puc. 8.17:

Iy = 5, Ly = 0, Iz = 6, Xy = 0, Iy = 5, Ty = 0. (8)

CrenoBaTeIbHO, BENIUYMHA Iy 603pacmaem NPU YBeIWYSHHH BEPXHETO
mpenesa MApPTOBCKOTO BHILyCKA, 9TO HPOTHBOPeduT dacTu (6) Teopemr.
(3ameTuM, 9TO mpENUOJIOKEHNE [ = 2 HE OKA3LIBAET BIMAHUA, HOCKOJIL-
Ky TOYHO TAKOM ;Ke pesyapraT Owin On mosyder mpm iy = 0 u Dy = 1.)
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Bo3Mo;XHOCTL 3a€P/KKH  YIOBJIETBOPEHUA COPOCAa MOMKHO YUYECTh,
BHECA B oN€paldd TPEXINAroBOTO alIropurMa HeGoJbINoe YWCIo He3Ha-
guTeNbHEX maMereHmi. OnHaKo 00BLeM BHUMCIMTENBHEIX OmEpanuil mpm
3TOM CyMmecTBeHHo BospacraeT. llycTs HEyMOBIETBOPEHHOMY CHOpOCY
COOTBETCTBYIOT OTPUIATEIbHEE 3HAUEHHA i,. IIpeamono:kuM, 410 GyHK-
wnaa kb, (i) ABIAETCA BHIIYKIOR JJNA Beex sHAYeHwit i, T. e. AdA . . ., —2,
—1, 0, 1, 2, . ... Wsmenmm omepammm mara 1 — GygeMm Temeps pac-
CcMaTpUBaTh €IMHAYHEE NpPApPAMeHds BHOYCKA MJS BCeX OTpeskoB or 1
mo N. Vamenum omepanan mara 2, TOIOJHATEIHHO BKIKIHUB B HAX yUer
YBEJIUYEHHs 3aTPaT, BHI3BAHHOTO 3a/IeP/KKOH YNOBIETBOPEHHA CIpoca.
JlomosHATENbANE BHYACIEHAA B OCHOBHOM BO3HMKAIOT Ha mare 2, OpH
pacuere H3MEHEHHIA B3aTpaT MJdA KaKIOT0 M3 BOBMOMHEX BAPHaHTOB
U3MEHEHHA yKe IIOCTPOEHHON 9acTW HpOTPaMMEI: MOCHE TOTO KAk Ompe-
Jenenn 06BeME BEITYCKA B H3MEHEHHOH mporpamMme, meo0XofmMo HaHTH
TaKoe pacIpefeienne sTHX 00HEMOB MEKIY MeCANAMHA JJs YyROBIETBOpE-
HHA YK€ PacCMOTPEHHOTO CIpoca, IPH KOTOPOM MUHAMHASHPYIOTCA 3aTpa-
TH, CBA3AHHHE KaK ¢ CONEPKAaHUEM 3aIacoB, TaK W ¢ 3afeP/KKOH ymos-
nerBopenma copoca. Omepanmu Imara 3 He H3MEHAOTCA.

9.4, AHAJIN3 JINTEJBHOCTH IIJIAHOBOTO IIEPUOIA
B MOJEJAX C BRINYHKION ®YHKIMUEN 3ATPAT

IlpE MCHONB30BAHEYM OMHCAHHOTO AJTOPHUTMA A pPEIleHdAs IPHBE-
meHHoN BhImE safgaum Gupmbl «Beunasda muHA», ABIAKMEACH YaCTHBHIM
cITydaeM MOMeNH ¢ BHOYKJIOA (YHKOME# 3aTpaT, CTAHOBUTCA ACHBIM,
4To yBeJIpYenHe MJIETeNbHOCTH [N IIAaHOBOTO IEePHOJA MOKET IPHBECTH
He K COKPAMIEHMIo BHIOyCKa XoTA OH B mpefienax ONHOTO MeCANA, a passe
JNHIIp K €r0 POCTy. ITOT BHIBOJ OCTAaeTCsA COPABENJHMBEIM U [iA obmei
MOJIeJIE ¢ BHINYKJIOH QpyHKImed 3atpaT, npuBeJeHHod B Hadane pasm. 9.3.

Ilpesxme deM chopMyampoBaTh 3Ty TeopeMy, BBemeM o0003HadYeHHA
JIIA COBOKYIHOIO cpoca — copoca 3a p MecaneB 1, 2, . . ., p ¢ magana
rofja @ [JIA COBOKYIHOT0 BRIYCKA — BEIIYCKA 33 9TOT jKE HEPHOJ.
O6osnaunm arm Beamamasl Ry m Xp:

D P '
Rp=§1D, u Xp=t2]1x,. (1)

IIpegnonoKuM, 970 IMOJHOH YBEPEHHOCTH B AEACTBHTEIBHON BEIH-
9UHe COpoca He MMEeTCA, OMHAKO MOKHO yTBEp;KAaTh, 4To 3HadeHme R,
HAXOJHTCA B ONpeNeNeHHHX Ipefenax:

Sp < Bp << Ty, p=1,2, ..., N. (2)

O6oznaumM gepes Xp (S) m Xp (I) npousBogCcTBEHHEIE TPOTPAMMEL,
onTuMaibHEe O0as yoarosull Ry, = Sp m R, = T, coorBercTBenHo, T. e.
INA Tex ciydYaeB, KOrfda IPOTrHO3EpPYeMas BEIMYAHA LPHHUMAET 3HATE-
HEA, OTBeUalOMue HIKHEed W BepxHe# rpanmmam. Torga MoskHO chopmy-
JIHEPOBATh CJACAYIOMYI0 TEOPEMY 0 CBOWCTBAX ONTHMAJLHON IPOTpaMMEL:
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TeopeMa 0 AIAIUTENBPHOCTH UIAHOBOIrO NE€-
puofa AXA MOAENAH C BHOYVKIOHA fyHEKTMuUEHR Ba-
Tpart. (a) lpu ysenugenmm nwboro D, HE 0fHO W3 OHTHMAJBHBIX
sHadeHuil X, ue yMmensmutced. (6) [Laa moboro otpeska p (p = 1, 2,

..., N) onrmManpHasg mporpamMmMa  YAOBIETBOPSET HEPABEHCTBAM
Xp (8) < Xp < X (D).

Yacts (6) aTo#l TeopeMH HIIIOCTPUPYETCA IpadUKOM, IPHBEIEHHEM
ma puc. 9.4.

JTOT Pe3yABTAT BIOJHE YMECTHO HA3BATH «TEOPEMOH O MJIHMTENBLHOCTH
O7aHOBOTO HEPH0Ja», MOCKOJBKY yBeJmdende [JIHTeNbHOCTH ¢ N oTpes-
KoB 70 (N - 1) orpeska paBHOCHIBHO YBEJWIEHHI0 COPOCA OT HYIA

Xp(r) X/’
-
-
-
//
/.'
o X.(S)
P o
r/ P n c. 9.4, T'paEnOH BO3MOKHEX M3MeHEHUM
ONTUMAJIBHOM IPOrpaMMH IJAA MONENH ¢ BH-
/ OykJIo# (yHKOEe# 3aTpar.
! X_(S) — onTAManbHAA @pOrpaMMa [iIA HILKHeR
/ rpaHmAOE OpOrHO3MpyeMmoro cmpoca, X_ (T) — To e
/./ Wia BepxHe# rpanungs, X - ONTHMalbHAA TPO~
[ rpaMma.
/
/
/
[ ]
%
THS Y NS NS S S N
! 2 3 4 5 6 78 910
Yej

1o D x4y npu amanmse zagau ¢ N + 1 orpeskamm. B wactm (a) Teopems
YTBep:KJaeTcs, 9TO HUKAKOe YBeNWYEHHEE COPOCA He IPHBOAHT K COKpa-
IMEeHNI0 BHIIYCKAa HU JJIA ONHOrO M3 OTPE3KOB IO CPaBHEHHI ¢ paHee
MOCTPOCHHON OHNTHMAJLHOU TPOrpamMmoi.

B samaue ¢upmnt «Hapesmnwiii moctaBmuky (pasz. 8.4) Hu ofma m3
gacTeil 9TOU Teopemsi me mpmmenmma. W3 Tabammei pme. 8.13 scmo, 9TO
OpY BRIIOYEHUN B PACCMOTPEHHE HMIOHLCKOTO CHpoca, T. €. OPH yBelmde-
Hun N or 5 10 6, AHBapcKmit BHINYCK COKPATWICHA ¢ 5 710 4, a BHIOYCK
ABYX IePBBIX Mecsies, Anpapa m ¢espans,— ¢ 10 g0 9.

BasiusimM caegcrsuem gactu (6) aToit TeopeMH sABIsgeTCA TO 00cTOATEND-
CTBO, 9TO B ONPEJEJEHHHIX CAyYagX MOKHO HPHHUMATE peilends o
ONTHMAaBHOM 00BeMe MpomaBoJACTBA Iy, PACIoJaras IUIIb 0YEHb HETOU-
Hoit mudpopManmeis o Gosee mosnHeM cmpoce. Tarkas BO3MOKHOCTH OCHO-
BaHa Ha OTHCKaHWM 3Hadenuil Beamumn X, (S) u X, (T) u onpemenenuu
PasHHOIB MeRAy HOMH, eciu TakoBag mMeeTca. Ilpm meGoapimom pasium-
9MM 3HAYeHUE Z; MOKHO YCTAaHABJIHBATL B PAMKaX ODOJYYeHHHX TPaHHIL,
HE 0macasch CyUIeCTBEHHHIX OTKIOHEeHmil oT onTumyma. IIpomecc ompe-
MeJeHNsA TPOrPAMMBl MOJKHO HOBTOPHTL B HajdbHelmeM, IpU MOABIEHHN
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[OmOJNHATETbHON mWHPOpMammm o copoce. ECIEm ke pasHUIA MEXRIY
X, (S) m X, (T) Beqmxa, amay@3 B3THX [ABYX BaPHAHTOB NpPOrPAMMEL
goMoraeT BHABHATH, AJA KAKAX OTPE3KOB BAKHO YTOYHUTH IPOTHO3
copoca.

OpgH W3 YaCTHHIX CJIYJIaeB MOAENH C BRIYKIOH QYHKUUMEH 3aTpar
npefcTaBifieT ocobHii HETEpec, MOCKOJIBKY OH BCTPEUAETCA J0BOJBLHO
9aCcTO W MO3BOJAET MONYIATH YPE3BEHTIANHO CHJIBHBIC W MOJIe3HEIE PE3Ylb-
TaTH 0 AXUTENHLHOCTH IaHoBoro nepmopa. [lpenmonoyxuM, 9To Ha o06neMm
BEIIYCKA ¥ Ha YPOBEHb 3aIacOB HE HANATAeTCA OrpaHMIeHuH, QYHKIuM
OPOM3BOACTBEHHEIX 3aTpaT [IAA BCEX OTPE3KOB OMUHAKOBE, & 3aTPATH
Ha COJep/Kanme 3amacoB HpeHeOpe:KEMO Majbi, TaK 4To

Ci (x4, i) = C (xy). (I

Iaa aT0TO Ciiydas OTKaykeMcA OT IpeAmnojoxeHud o ob6ssamendbHoll
MeJTOUACACHHOCTA Z; ¥ COXPAHEM JHUIIEb YCIOBHAE €I0 HEOTPHIATEILHOCTH.
IIpu sTom moTpebyercs ompenesdeHne BhIyEJocTH, obobmaromee ycimo-
pae (1) pasu. 9.2. Henocpedcmeennum obobmenuem Oyner caenywomee
ompenienenue: GyHKnEA g (r) ABIAETCA BHOYKIOH, eciu Aad mobbx w
u z (w < 2) m qaa moboro p (0 << p < 1) BHDOAHAETCA ycaoBHTEe

plge) —g@I =1 —p)lg @) —g W), (1)
rme
z=pz+ (1 —p)w. (IIT)

IleperpynnmpoaB B BHpaxemm:m (II) wrems m mcmoxssosas (II1),
HOJIYIAM.

pg(z) + (1 —p)g W) =g lpz + (1 —p)wl (yeuosme pumyriocrm).
, (Iv)
(llpuass p = Y,, w =z — 1 1w 2 = z + 1, Kak wacrEmi cayyaii (IV)
ponyumm ycaosme (3) pasm. 9.2.)
Ilyets Ap — cpepumii copoc /Il OJIHOTO OTPE3KA 3a mEpPBHE p 0Tpes
KOB — DAaBHO

A, =22 o1 2 N
p"“pv P—: P eeey (V)

u nycTh A, — Hamboabuiee snavenme w3 Ap (€CaH IA HECKONBKUX p
sHadeHEA Aj; OIMHAKOBH, TO B KadecTBe OTpe3Ka 7 BHOEpeM caMmblit
nosfiHAil #3 3TEX 0Tpe3koB). Torma MoKHO T0OKa3aTh, 4TO OOTAMATBHBIM
apiagerca o0beM BHIOYCKa

z o =A,, t=1,2, ... n, (V1)

Tak 970 i, = 0. MoiKHO TaKKe MOKA3aTh, YTO JJA OCTAJBHEX OTPE3KOB
¢t (¢ > n) onTHManbHLIe 3HAYCHHA Z; YAOBJIETBOPAIT YCIOBHI

Zy < An, t>n. (VII)
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Jlamee, cupaBeJuB CHIEAYIOMZA BHBOA: COBOKYIHOCTD OTPE3KOB
1, 2, ..., n MO;KHO PACCMATPHBATH B KadecTBe OTHEJIBLHOI0 NJIAHOBOTO
nmepuopa. [lporpammy BHDyCKa AJS OCTANBEHX OTpPE3KOB, oT (n -+ 1)
no N, MOJKHO CTPOHTH Ha OCHOBE DACCMOTPEHHS TOJBLKO STHX OTPE3KOB,
npuYeM OCTaTOK Ha Hadalo orpeska (n -+ 1) momxen OuTH NpPHHAT pas-
HHEIM HYJI0. JTO 3HAYHAT, 9TO pacdeTH Mo gopmyse (V) MOMKHO BHIOJIRATH
HOBTOPHO, MCXONA @3 sHadeHmit B

iR,—Rnp
BPZ%T, p=n+1, n+2, ..., N. (VIIIy

TakaM o0pasoM, BTOPOH IJIAHOBHE mepmoj HAYHHAETCH ¢ OTpe3Ka
(n + 1) m xomuaercda OTpPE3KOM ¢, ITie ¢ — camoe MO3qHEE H3 TexX n,
npu Koropux B, npuanmaer nambonpmee 3nagenne. U snecy B, apaser-
¢ ONTEMAJBHEM 00HEMOM BHIYCKA JUIA KaXK[OTO U3 OTPE3KOB BTODPOTO
maanosoro mnepmona. llonaTHo, 4To mofgoOHLie paccyHIOEHHS MOMKHO
HOBTOPATH A0 TE€X IOP, HOKa He Oymer malifieHo 3HadeHme Iy. OgHo H3
CJIEICTBUE MOJIYYEHHOTO Pe3yaLTaTa COCTOMT B TOM, 9TO €CJIH [JIA BCEX I
pernonuserca yeiaosue D,y > D,, To upy mcooanzopannn dopmynn (V)
cpasy e nonydaem n = N. Hanpormp, opm D,y << D, nnsa scex ¢
ONTEMAJbHEIM BHIYCKOM [iIa Ji0060To oTpeska sABugerca z; = D;.

ITponenannbie BrHme BHYACIEHASI COOTBETCTBYIOT CIAEIYOIIEMY (Ipa-
(rIeCKOMY» METOLY IOCTPOEHUSA HPOTPAMMEI! IIOJOKAM HA CTOJ MHAJIH-
mMeTpoBy® OyMary m BOTKHEM BePTHKAJIbHO OGYJIaBKA B TOYKaX ¢ KOOP/H-
natamu (p, Rp), rne p =1, 2, ..., N, a racre B Touke (0, 0). IIpo-
nyCTHM HHTH TaK, 4To0Hl 0Ha LPOXOJHIAa BHIE BeeX OylaBOK, U 3aBdA-
JKEM OflHH U3 ee KOHIOE Ha OymnaBke, BoTkuyTod B Touke (0, 0). Bropoi
KOHel HHTH Tyro HaTaHeM y OyiraBkm ¢ Koopamuatamua (N, R y); moio-
JKeHHe HaTAHYTOH HHATH NOKAKeT ONTHMANbHbE 3HAYCHAS COBOKYIHOTO
BeIOYyCKA Xp.

Ecan B 3amaue ¢upmu «Beunag muna» (puc. 9.2) opamernMo ycrosne
seimyriocra (IV), pacuersr mo dopmyie (V) DO3ROAAIT ONPENEIATH
caegypomue 3HaTeHAA Ap}

1 3 10 16
Alz_{'v A2=‘§'. A3=—§-, A4=T‘ (IX)
16 18
A5=—5-—' A6=—6—

Tak aro n =4 mana t =1,1t=2,¢t =3 un t = 4 nonyuam z; = 1%/,
3arem, no popmyae (VIII), sorameamm

16 —-16 0 18—16 2
Bi=Z%—g =1 ¥ Be=—%—3 =% (X)

Il

Tak 910 ¢ = 6 w AuA t =5 m t = 6 wonyumm z, = %,

3aMeTnM, 9TO, €CIW 3HAYEHHA HECKOJALKEX D; maMeHATCA, ONHAKO
A, ocraerca nHambONBIIVM W3 BCEX 3HAYEHHH Ay, IIATEABHOCTH IEPBOro
IJIaHOBOTO NepHofia He msmensercA. Tak, ecau awboe D, nus i=n-1, ...,
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, N yMeHLITaeTCsA, 9TO He M3MEHUT [JIHUTENbHOCTA NepPBOr0 MIAHOBOTO
nepmofa.

Hakxonen, oTMeTHM CIEYIOIIEe CYMECTBEHHOE W YAWBUTENLHOE 00-
CTOATENLCTBO: MM TIOCTPOEHWA ONTHMAJbHO® NDpOrpamMmbl BHIOYCKA
¥ OmpefieNieHnsl AINTENbHOCTH IIAHOBOTO TePHoa He TPeOYIOTCs YucieH-
niie suadenua C (z;). JloctaTouno 3HATH, UTO IPOW3BOACTREHHEIE 3aTPATH
HCYUCIAIOTCA [JIA BCEX OTPE3KOB HA OCHOBE 00HOU U moil ke QyHRIHWH,
910 9Ta (QYHKOWA SABIACTCA BHOYKIOH W 9To 3aTpPATHl HA Cofep;KaHUOe
3aIacOB NPeHeOpPEe;KUMO MaJIH.

9.5, MOIEJIL VIIPABJIEHUA MPOU3BOJICTBOM
U 3AITACAMU C BOTHVYTOU OVHKIIMEN 3ATPAT

Mopens, paccmMaTpumBaeMas B HACTOAINEM pasfielle, ABIAETCA eme
OJTHEM YaCTHBIM CllydaeM oOImeil 3aJadm YIPABICHHA 3amaCcaMH, ROTOpas
UpHBE/IeHa B Das. 8.3. Mopenr HacToAHmIETO pasfela: WHOITA Ha3bHBAIT
IMHAMWYECKOH MOJIeNbl0 DKOHOMHYECKH BRITOJHOTO pasMepa HnapTHH;
OHa B3ACHY/KUBAET BHUMAHHA, MOTOMY 970 OTOGparkaer 4acTo BCTpedaro-
MyfocA U NPAKTUIECKH Ba)KHYI0 CHTyalnmio. KpoMe TOTO, ee CI0:HOCTh
ABJSIETCA LIPOMEKYTOUHOH MEKAY CI0KHOCThIO o0meit Momenn pasa. 8.3
¥ MoleN’ ¢ BRINYKIoH ¢ymrmmeir satpat pasp. 9.3.

JlomosHuTeNIPHO K JONYINEHHSAM 0 B3aTpaTax, 3amacax u o00memax
BHIOyCKa, cHOpPMymHpoBaHHHX B pasf. 9.1, momoxmm, uro

Oyurnua C; (r;) sABIAETCA BOTHYTOM, (1)
Oynroua h; (i;) sABAsSETCA BOTHYTOIM, (2)

rae C; (z;) — mpomsBofCTBeHHEIe 3aTpaTH, a k; (i;) — 3aTpaTs Ha comep-
anne 3anacoB. Caywait BormyTocTE GyHKIME 3aTpaT MHOTTA HA3EBAIOT
ciayuaeM Boapacramomieil npefeabHoii 3dgeKTHBHOCTH mpM YBEAHYEHAH
Macruta®a. XoTa 3afiep;iKa yIOBIETBOPEHUS CIPOCA B JAHHOH MOJCIH He
pasperieHa, IPOBOAWMBIA aHAIW3 JErko MOAAPWIHAPOBATH ¢ YYETOM
mouycTmMocTH Takoil samepsukm (pasg. 9.6). Bmectre ¢ TeM ! BBemenme
BEPXHAX TPAHUI] JUIA Z; U i; HE PA3PEmAaercs, 970 COBEPIMEHHO IPOTHBO-
peIuT IpeAnocHIKaM MOAeNHn ¢ BHOYKIOH ¢yrKnmer satpaT. Hamomumm,
qaro orpanmuenne Ha o0bEM BHIYCKA MOMKHO 3aMEHHTL YCTAHOBICHUEM
fecromeuano Gompmux sartpar C; (z;) MisA 3HAYEHHH Iy, IPEBBIEIAIOIEX
3a/laHHYI0 BepXH0K TpaHmny. OXHAKO UpPW Tako# saMmene QYHKIEA
C; (z;) nepecraer OHTL BOTHYTOH.
Boruyrocts ¢yHKEIEM HpOM3BOJACTBEHHBIX 3aTPaT JACTO BCTPEYAETCH
B TOM CJIy4ae, KOTJa BEIDYCK OPOAYKIHU CBA3AH ¢ HEoGXOIMMOCTEIO
3aTpaT HAa HONIOTOBATENLHBIE ONEPAIAN, HIA NepeHanajary (eAmHo-
BpeMeHHBIE 3aTPAThI), HOCIE Yero BEIDYCKY KayKAOH JONOIHUTENLHON
eIMHUIE NPOAYKIWH COOTBETCTRYIOT HE MEHSIOMUECH NpONOPIHOHAITb-
HEEe 3aTpaTH:
0 upm z; =0,
(x,)={ 3)

s¢-+crry mpm x> 1.
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HamoMHUM, 9TO MMEHHO TaKoH BUJ mMesna QYHRIHAA 1IpOHU3BOACTBEIL-
uhix 3aTpar ¢mpmil «Hanesxunit nocrasumry (pasg. 8.4), roe nasg z; << 5
3aTpaThl Ha LlepeHalagky Ownm paBHH s, = 13, a mpomopuuorambHLIE
3aTpaTH COCTABIANM €, = 2 Ha emumuAny npopykumuu. Xota Cy (z;)
u asaserca Boruyroit masg 0 << x, < 5, sTa 3agada Bce ;Ke He COOTBET-
CTBYeT JOUYINEHUAM, CHeNaHHbIM B HACTOSAIIEM pasdese, IOCKOIbKY
B HeM He paspellaeTcsA yCTAHABIMBATL BEPXHIOI0 T'PAHUIY [Jsd 3HAUe-
HO# 1,.

Boruyraa ¢yurims saTpaTr YacTo BO3HUKAET W B JPYroM clydae:
KOTHa MOJlelb MCHOONL3YETCA B KAYECTBE MOJENN MONOJHEHUSA 3amacoB
OyTeM 3aKyOOK V BHEIIHETo HOCTAaBHIMKa. B DToM caydae moCTaBOiuE
OpU KPYOHHX 3aKa3ax HEPEIKO [ejaeT CKHKH B 3aBHCHMOCTH OT pasme-
pa sakasa. [lng unmocTpanud npUBEeEeM BO3MOKHbBIE CTYI€HYAThIE IEHbI,
BOIHUKAIOUAE IPH UOHoOHEX CHHIKAX:

10 monu. 3a egumuny up® pasmepe 3akasa go 12 egunmi;
8 momn. sa mammyro epunmily ceéepr 12 mpu pasmepe
s3akasa or 13 mo 144 enupum;
5 MOMI. 3a RaMAylo eampuny ceepxr 144, (4)

9TH cTymeHdaTsle IeHH ONHECHBAIOTCHA CIEAYIONHEM MAaTeMaTHIECKHM
BhHIpAKEHUEM:

'101'g upu O<LE¢<12,
Ci(xs) =14 12048 (2:—12) npu 13 Lx, {144, ()
120 + 1056 4 5 (2; — 144) mpu 145 L x4,

Bripassernue (5) umeer ToT :ke BHJ, 9To U Belpasenue (10) B pasn. 9.2,
Oyurygua C;(r;) ABIsercA BOTHYTOH, MOCKOABRY KODPOUIMEHTH TPH
zs, a mverno 10, 8 m 5, ybumeaior ¢ poctom z;. Ecam B (O) BKa0OIATH
TaKKe 3aTPATH Ha MOJATOTOBATEJbHEE ONepanul, (yHKIuA 110- IpEIRHEMY
ocraHerca Boruytoil. CiegoBarenpHo, HpU oUpeleleHud ONTUMAJILHOR
OporpaMMbl OBMKEHUS 3auacoB QEpMa Mo<er B JaHHOM cClydae y9ecThb
U YCIOBHO-TIOCTOAHHEIE 3aTPAThl — COOCTBEHHLIE HAKJIAJAHBIE DACXOMH,
cBA3apHLIe ¢ odopmaenmem u o6paboTKoil 3akasa.

Crpykrypusie pesyaprarsl. [uayGoxuM ofobmeHneM pesyibTaTon
aHaIN3a PACCMOTPEHHOM MOJENH ABIIETCS CACAYIOMAs TeopeMa.

TeopemMa 0 BHJIE OUTHUMAAHBHON mDPOrpamMMEL
Bceersa cymectsyer mporpaMma, obecmeuupapmas MHHEMAJIBHOCTE
3aTpaT u obxafammas Toi 0co6EeHHOCTBIO, YTO 0G0 BHIYCK Z; B Heil
OpUEUMaET ofHo u3 ciaenyomux suavenumit: 0, Dy, D, 4 D4y,

Dy + Dy + ...+ Dy

W3 paumnoit TeopeMHl ciaegyeT, 9TO IPH OTHCKAHAU ONTAMAAbHOM
nporpaMMmbl  Tpebyeres [AOA Kamgoro ¢ paccMaTpuBaTh TOIBKO
M+ N—(@{t—1) =N —1¢t+2] posmossanx smaweunmii z;. Cpas-
HEM 3TO C pe3ylbTaTaMu, UOAYYCHHEIMH JAA Mofend oOmero BHUAA
(pasa. 8.3), rae BHOyCcK z; Mor mpuHUMaTh noboe sHazenume or 0 mo
D, +D;y+ ...+ Dy. Bakuoe anropur™Mmiecxoe cieficTBme cdop-
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MYIHpPOBAHHON TEOPEMBI COCTOMT B TOM, YTO JJIA OTHICKAHHA ONTHMAJb-
HO IporpamMMil HE0OXOJMMO PAacCMOTPETh Beero uamutb oxono 0,5 N2
PA3IUIHBIX BAPHAHTOB.

Eme omno ciefcTBHE NaHHOM TEOPEMBI: BCeTNa CYIECTBYET ONTUMAJ b~
Haf TIporpamMMa, OTJIMYAIOINASACA TOH 0COOEHHOCTBIO, 4TO AAA Jd060TO
OTPe3Ka, OCTATOK HAa HAYaJ0 KOTODPOTO CTPOTO IOJOKHUTENEH, BEIIYCK
pasen mymo. (Ymrareab fomsxeH oOBACHUTH, [OYeMy BTO CHEAyeT us3
nanHol Teopembl.) Ilpm HMCHONB30BAHWM DPUHATHX HAMU YCIOBHBIX
" 0003HaueHU NAHHOE TOJOKEHWE B3aNUCHBACTCA CACHYIIIEM 06paszoMm:
CYIIECTBYET ONTMMAJNBHAS IPOIPAMMa, B KOTOPOH

it_ixt=0, t~:1, 2, o oe ey N. (6)

Tarkum obpasoM, ecau cupoc D; yhoBmeTsBopsercda 3a cUer 3amaca
i;-4 (i;_1 > 0), To Bechb 9TOT 3amac HCYCPIBIBAETCA Ha IIOCJACIHEM M3
OTPE3KOB, [UIA KOTOPOTO BHIYCK OBLI HeHyieBHM. HecomMHEBHO, A
Mojeld C BHIOYKJI0OH QyHKIUeHd 3aTpaT Takoe YTBEP:KIEHHUE HEBEPHO.

Bcee orpeskm, pia KOTopeix z; > 0, MOKHO HA3KBATE (TOYKAME B0O306-
HOBICHUA». ITOT TEPMHUH OTpaskaerT To 00CTOATENLCTBO, YTO HAUAJNBHHIA
yPOBEHD 38MACOB I TAKOTO OTPE3Ka PaBeH HYINI0 M NPOM3BOJICTBEHHBIN
MUK Kak OH Ha4HHAETCA 3aHOBO.

Ocraerca paccMOTpeTh UCIOIB30BAHHE PEKYPPEHTHHX COOTHOIIEHUI
IMHAMMYECKOTO IPOTPAMMUPOBAHUA ANA HPPEeKTHBHOTO IOMCKA ONTU-
MaJbHOH TPOIPAMMEL CPeiu MHO;KECTBA JIONYCTAMHX IIPOTPaMM, B
KOTODHIX OTBeuaeT CHOPMYJTHDOBAHHOH BHIIE Teopeme. Ilpexkne uem
npucTynuTh (B pasg. 9.6) K pacCMOTPEHUI TAKOTO aJTOPUTMA, M3IO0HKUM
OCHOBHBIE €T0 WIeH CIOBAMHU.

Ilycrs AnBaph — MepBH MecAll ILTAHOBOTO TepHofa. IHaunem BbIum-
CITUTEIBHHH Npolecc ¢ pacdgeTa CTOUMOCTH SAHBAPCKOTO IPOM3BOJICTBA
TMpHU TAKOM 00heMe BHITyCKa, KOTODHI TOCTATOYEH /IJA YAOBIETBOPEHUA
AHBAPCKOTO CIPOCA. 3aTeM IMOBTOPAEM DPAcUeTH, KaKKHU Pas yBeInduBasn
IJIUTEIBHOCTH MJAHOBOTO MEPHOAA Ha OTWH MECAI M UCIOJL3YA HOIyUeH-
HBle paHee pPe3yabTaTel. Tak, MODYCTHM, 9T0 HalifieHbl ONTUMAJbHHE
IPOTPAMMEI JUIA IJIAHOBHIX TEPROJIOB, BKIKYAIONMX: AHBAPD M (eBpaisb;
sIHBaph, ¢eBpanb M MapT U T. A., A0 INIAHOBOTO TEPUOa SAHBAPh —
HIOHb BRJIIOYATEJbHO, HpHIeM HYCTh KayKgadg @3 HTHX MPOTPAMM RMMeeT
onncaHHHA B Teopeme Bui. Tenepn ;xe B mIaHoBwi#l mepuon Tpebyercs
BRINYUTH UIOIb.

W3 Teopemsl 0 Buje onTUMAaJAbHOM HPOTPAMMHL CIEIYET, YTO HMIOABCKU
CIpoc A0WKeH OBITH Yeaukom YHOBIETBOPEH NPONYRIMeH, BHIYIIEHHOIH
TOIBKO B ONHOM U3 Mecaies, 0yib TO AHBAph, QeBpajib, ..., HIOND;
BCero HeoOXOoIuMMO PacCMOTpPETHh CeMb TaKWX BapuanToB. [lamee, ecau pus
VZ0BJIETBOPEHHUA HMIOIALCKOTO CIPOCA HCIONB3YETCA, HATPUMED, alpeih
CKMIl BBIIYCK, TO 9TOT BEIIYCK HOJKEH HOJHOCTHI0 00€CIedIuTh YNOBIeT-
BOPEHHE cIIpoca ¢ ampens mo uwib (o0nacHUTe, moueMy 570 Tak?). Uto
e KaCaeTcA ONTHMANbHOE IPOIDAMMEL SIHBaps, (eBpais u Mapra,
TO A 3TOTO TPeXMECAYHOTO ILIAHOBOTO NEPHONA OHA YiKe HaimeHa
50734
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panee. (CiefoBaTeIbHO, ONTHMAILHEIM BApWAHTOM CEMHEMECHAYHOH Hpo-
rpaMMBl Oy[eT camblil felleBHi W3 CeMH ONMCAHHHIX BHINE BapPHAHTOB.

[IpuMeHnTeNBHO K MOTENN YIPABIEHNSA 3aacaMu ¢ BOTHYTOH (yH KM~
el 3aTpaT TeopeMy O BHje ONTHMAJBLHOH HPOTrPAMME JOKA3aTh UHETPYAHO.
Panee ycnosume (6) paccMaTpuBaIoch B KAYECTBE CIECTBUA 3TOH TEOPEME;
Temeph MCIOJb3yeM HHOM HOAXON — 6HAYALe NOKAIKeM COPaBeIiMBOCTh
ycunoBusa (6), a 3aTeM mokakeM, KaKuM o6paszoM U3 DTOTO CIEIyeT OOTU-
MAJLHOCTL MPOTPAMMBL ONKCAHHOTO BHA.

Ilyctr umMeeTcss HEKoToOpPasg JOUYCTHMAas WIPOTpaMMa, B KOTOpOit
x0T OB IS OMHOTO OTPe3Ka i;,%; => 0, ¥ OycTh 0TPe30K p — mepBhIil
3 TaKuX oTpeskoB. PaccMoTpum ToT Gonee panuHmil 0TPE3OK, B TeUeHUE
KOTOPOr0 BHIOYCKAJHCH M3/eiust, 00pasoBaBmine 3amac i;_, ¥ BEIECINM
OpHEpAIIEnne 3aTpaT, CBA3AHHOE C HOLOJHHUTENLHHEM HOPOH3BONCTBOM 1
eIMHNOB TPOAYKIME W XPAHEHMEM €e 10 Havala OTpe3ka p. 3arem
CPaBHUM 9Ty BEJNIMHY C yBEJWIEHHEM B3aTpaT UPH (OMOTHHTENLIOM
mpomsBosicTse 1 eUHMIE Ha OTPE3Ke p.

Ecnu moclieqHsas BeIMYMHA MEHbBOIE, M3MEHWM IPOTPAMMY, YBEJIHUHB
Zp HA ip_4 M YMEHBIMHEB BHIIYCK Ha OoJiee paHHEM OTPe3Ke Ha 3TO iKe
amesio epmunl. B cBasu ¢ monymennamu (1) u (2) o BormyTocTu pyurium
3aTparT ofIee yBeJWMYEHNME 3aTPAT HA OTPE3KE p He mpeBsumnaer olbmero
CHIGKEHUA 3aTPAT, MOCTUTHYTOro Osarojaps coxpauienuio 0oiee paHuero
BEHIOYCKA ¥ XPaHUMBIX 3aMacoB. AHAJOTUIHO ITOMY, €CIH YBEIMYEHHE
3aTpaT IPH JOMOJHEATENBHOM BHIYCKE GTHWHUI[E HA OTPE3Ke P SABISETCH
Gonpurel BeauumMHOW, TO 00mas CyMMa 3aTPaT IO BCEMY ILIAHOBOMY
TepUo/ly He BO3PACTET NPH yBeNIUIEHMN HA ¥p BHIYCKA Ha Gollee paniieMm
OTPE3Ke W IIOJIHOM MpexRpalleHnd BHIyCKAa Ha oTpeaxe p. B aoGom us
DTHX [BYX CIy4aeB OOCTPOEHA JONYCTMMAad mporpaMma, B KOTOPOM
ycnosme (6) ymosnersopserca mpu ¢ =1, 2, . .., p. Eciu cymectsyior
fonee mO3HME OTPE3KH, IS KOTOPHX 3TO YCIAOBWE HADYIIAeTCs, HMOBTO-
PYM BEIIOJHEHHE ONEPAI[Ay UPUMEHHTENBHO K KORLOMY U3 HUX. B Kom-
e KOHUOB Oymer moayueHa mporpamMma, B KoTopoil yciosue (6) ymosmer-
BOPSAETCA JIJIS BCEX OTPERKOB, a 3aTpaThl He GoJpHIe, YeM Y MCXOJHOIl
TIPOTPaMMBL,

Otclofia ciejyer mpUBejeHHas BEIE TEopeMa, HOCKOABKY o0paTHoe
eil yTBepJeHWe 03HAYAeT CYN[ECTBOBAHME X0Ta OB OJHOIO OTpe3sKa,
mag Koroporo 0 < i,y << D;. Jlag NomycTHMOCTH 3TOH ITPOTrPaMMEL
HO/RHO BHIOJHATHECA yeaosme z; = D; — i,_; > 0, 910 nporusope-
qur (6).

9.6. AJITOPUTM OITUMHU3ALIMN MOIEJIU
C BOTHYTOU ®VHKIIUEN 3ATPAT

Brejiem cunepyromee ycioBHOe 0003HAaUeHNE:

cn; — oOmme BaTpaTH CBASAHHEE C NPOH3BOJNCTBOM HA OTPE3Ke
(k + 1) obpema BHmycka, He0OXOAMMOTO A YHOBIETBOPEHHA CIIPOCA
Ha orpeskax (k + 1), ..., j,rmek=0,1, .., (N —-Dnk+1K
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< j < N. Crueposareasuo,

Chi1 (D) npn j=*k-1, (1)
Chj= Chis (Drys =+ .- +Dj)+ hpyy (Dh+2+ vt DAy (D.i)
opm j>k+1.

Tax, ecnim auBapp ecTh orpesox (kK + 1), a Mapr — 0Tpesor j, To cp;
mpejcTaBisfeT coboil CyMMy, COCTOAMYIO M3 3aTpaT HA IPOU3BOJICTBO
B AEBape ofbeMa BHOYCKa, HEOOXO[HMOTO /I yIOBJIETBOPEHHS SHBAD-
CKOT0, (eBPAJBCKOTO M MapTOBCKOTO CHOPOCA; 3aTpaT HA COHAEDPKAHHE
3aIacoB; MCUUCICHHHX HCXOMsA W3 TOI0 HX YPOBHA Ha KOHEN AHBapA,
KOTODHIA [locTaTo9eH JJIA Y/IOBJETBOPEHASA (EBPATbCKOTO H MAPTOBCKOTO
cmpoca; 3aTpaT Ha COJAEPKaHWEe 3amacoB, MCUYKWCJICHHHX HCXOIA U3 TOTO
UX YPOBHA Ha KOHEINl feBpaJis, KOTOPHIL /0CTaTOUeH IS Y/AOBJIETBOPE-
HEA MapTOBCKOTO CIIPOCA.

3apaua pupmsbr «PacTymuii copT» . Mexonunie nanuste LI 9ToH 3amaam
npuBefiens B Tabuamme puc 9.5; AAHTENBHOCTH MIAHOBOTO mepmoma NV

J Ckj
X 7 2 3 4
Cf(";) g & g1 | 153 | 16,6
X Bsrmycr .
¢ ! 2 3 4 Ly / 5 91 | 12,3
s | w | 15|16 .
. d mm
8 2 6 g 74 % B0
£ 3 | /%, {,;’7/;’ 3
Sa| § | 7 / . i o
s / g C, i Jampans! #ad /7/001/3505[7/7750 Ha
4 g - Y ompeawe (B+1) npodysgeu, yoos -
- SEMBOPAIOUET CAPOL WA O7TIPES =
G@)=0 ] Kax (k+l),...,j . !
Puc. 9.5. Mougers ¢ Bormy- Puec, 9.6. Mogear ¢ Bormy-
Toifi ¢yEknmumeidr 3atpaT GuUPMH Toli Qynknmeir sarpar ¢upMu
«PacTymmit cOHTY. «Pacrymuii cGHTS>.

pasHa 4 orpeskam. B nomonsenme k mammbIM, npuBeIeHHEM Ha pmc. 9.5,
C, (X,;) monomm, 9TO JAA BCeX OTPESKOB

Di=1 m hi(i)=-5. (2)

(HuraTemo pexroMeHAYETCA NONBITATHCA OTTAaTh ONTHMAJLHYI0 IPO-
rpaMMmy Jaa N =1, N =2, N =3 r N = 4)

Ilpmeenem HeckOObKO NDPEMEPOB HCUMCIEHHsA Cp; 00 (opmyte (1)
Ha OCHOBE JaHHBIX pumc. 9.5:

cor = Cy (1) = 5,
Cop = Cy (1 + 1) + Ay (1) =10 + 0,1 = 10,1,
5t
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s = Cy (141 4+ 1) +he (1+1) +hy (1) =15+ 0,2 + 0,1=15 3,

Cor=Cy (L1 41+ 1) £ hy (11 1) 4 by (1 + 1) + hy(l) =
=16 + 0,3 4+ 0,2 + 0,1 = 16,6, 3

¢, = C, (1) = 6,

Ciz=0Cy (1 +1) +hy(1) =9 +0,1 =94,

C,=C,1+1+1D)+nr0+0)+h(1)=124+024+0,1 =12,3.

YnpraTenb JONAEH CaMOCTOATENLHO BHYUHCIUTL 3HAYEHUA OCTAILHBIX
Cpj, & MMEHHO Cy3, Cyq W C34, M CPABHUTH LOJYUEHHBIE PE3YIHLTATH €O
3HAYCHHAMH, IpUBEAeHHLMU B Tabmpme pme. 9.6.

Brenem caenywomee ofozmadenne:

f» — MUHIMATLHAA CTOMMOCTH IIPOTPAMME MaA oTpeskos oT 1 o n mpu
HYJIEROM 3amace Ha KOHEI 0TpesKa n.

Torma COOTBETCTBYOMEE PEKYPPEHTHOE COOTHONIEHHE AUHAMAIECKOTO

HPOrPAMMUPOBAHUA HMEET BUJ

fn: min [fk+ckn]7 n:1v 27 ey N1 (4)

h=0,1, ...,n-1

rre f, = 0. O6osnagum k, Taroe znavenue %, KOTopoe MO3BOIAET OCTAID
f.. Tpebyerca naiitTm snadenue [ .

Boipamenue B KBampaTHhX cko0KaX B IPaBO# 9acTu (4) UpeacTaBiser
coboil cyMMy IBYX diemeHToB 3aTpar. llepssiii smemenr, T. e. fi, ecTs
cymMa 3aTpaT Aas orpeakos ot 1 mo %, cooTBercTBywmas onNTMMANBLHON
TIporpaMMe I 3TOT0 Mepuoja. B 3Tod mporpaMde 3alac Ha KOHEIl
0Tpeska paBeH HYJ. BTopoil smemeHt, cy,, npeacrasiser coboil 3aTpa-
Til Ha orpesrax or (k -+ 1) mo n, cooTseTcTBywMmue OporpaMme MPOU3-
BOJCTRA, KOTOpasg MO3BOMHJIA O YJOBIETBOPHTL BECh CHPOC HAa 0OCTaB-
MHXCA OTPe3KaxX — IIPU HYJIeBOM OCTaTKe Ha Hadago orpesxa (k - 1).
Buavenue k,, upm roropoM cymma (fx - cp,) mocTHraer MuHHMyMa,
onpeseadgeT OUTHMANBHYI0 UPOTPAMMy A TepHoja AIUTEIbHOCTHIO R
0TPe3K0B; B IIAHOBOM IepHoie oT oTpeara 1 Ho oTpesxa 1 3TO 3HAYEHHE
TO3BOIAET YHKa3aTh orpesor (k, -+ 1), B KoTOpoM TOLKHO TpOU30ATH
mocxegHee Bo3oOHoBIenue mporpammbl. IlosTomy macrodmmit aaropmTm
MOMHO PACCMATPUBATH KaK CH0cO0 omperenenus ONTHMaIbHOHE mocmeno-
BATEIBHOCTH TOYEK Bo3zoOHoBIeHMS. |B Touxe BO30GHOBJIEHUA HAYAIK-
HHJ 3a1ac BCETJA PaBeH HYJ, MO3TOMY B (4) MOKIO HCRINYHUTH Iepe-
MEHHYI0 COCTOsIHUA i.] 3amMermM, 9To aAropuTM IMOCTPOEH KAK «IPIMOID
(pasa. 8.3), T. €. BHUMCAWTEJIHHLII TPOIECC HALPABIEH OT IEPBOTO
OTPe3KA K TIOCJEeJIHEMY.

IIpoumeMoHCTPAPYEM UpUMEHEHTEe PACCMOTPEHHOI0 aJrOPHTMa HA mpu-
Mepe, WCXOAHEe TaHHHe [ KoTOporo mpusemeHsl B Tabmume puc 9.5.

f0:07
f1:min[]co+001]=[O+5]=5Kk1:0,
fo = min [fy + coy, f1 + €1al =
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= min [0 + 10,1; 5 + 6] =101 u &k, = 0,
fs = min Ifo + cos, f1 + C1a, fo + Cy3) =

= min [0 4- 15,3; 5 + 9,1; 10,1 4- 5] =141

u k=1, (5)

fa=min [fo + cos, f1 + C1qy fo + Co4, f3 + 34l =

= min [0 4+ 16,6; 5 4+ 12,3; 10,41 - 7,1; 14,1 + 3] =
16,6 u k, = 0.

OTE pacdeTH HOKA3HBAIOT, UTO JJIA HIAHOBOTO NEPHOAA HIHUTEIb-
HocTplo N OTpe3sKoB onTUManbHOH mHporpammoit Oymer ciaemymwomas:

I

xl = 1 Hpﬂ N — 1,
=2, 2,=20 opu N = 2,
=1, 2y =2, 23=0 opu N = 3, (6)

I

=4 x,=0 z23=0, z,=0 mpn N = 4.

Tlokaem, KAK IOCTPOMTH ONTHMAJBHYI NPOTPAMMY, HANpHUMEp,
mia N = 3. B seipasennn (5) k3 = 1; aro osmauaer, uro mporpanya
mas oTpeskos 1, 2 u 3 ABUTCA OOTUMAJIBHOM B ToM cJiydae, eciu orpe3ok 1
MB OygeM paccMATPUBATH KaK OTHENBHHIN, M30JHPOBAHHEIN NJIAHOBHIL
nepuoy|, a Ha OTpe3ke 2 — BEINTYCKATh HPOAYKIMIO M YAOBIETBOD NS
cIpoca KaK Ha OTPe3Ke 2, TaK H Ha OTpe3ke 3. JHAUEHHE BRIIYCKA X, = 2
pasHO ofmemy cmpocy ma orpeakax 2 u 3. Pemenuwe nns orpesra 1,
paccMaTpMBAEMOTO B KAadecTBe OTHEIBHOI0 IUIAHOBOIO MEpHMOfa, OoIpe-
mensgercsa nporpammoit (5) aas N = 1, cornacmo wotopoit x, = Dy = 1.

SaMeTHM, UTO NIpU YAJIUHEHHH NJIAHOBOI'0 NEPUOLA ONTHMAJBHOE
3HaYeHMe &y (AHBAapCKOro BHIycKa) Koxebierca. Cormacmo Teopeme
0 JIHTEARHOCTH IIJIAHOBOTO Tepuoja, IpuBegenHoit B pasp. 9.5, ato
ABJIeHNe He CBoMCTBEHHO MoAeNsAM ¢ BBHIOYRIOH ¢QyHKNuMe 3arTpar.
Onmako B MORENAX € 60eHymoU QYHKImEH 3aTpar Takue KoaebamHus
BO3HMKAIOT, IPUYEM Jajkeé B OY€HH HMPOCTHIX CHTYaNUAX, Kak aTo Oymer
noxazano B pasiu, 9.7. Takum oOpasoM, IuHAMHUYECKHME CBOMCTBA MOIEN
obyciopauBaioT Gosee CIOKHBI XapakTep WM3MEHEHUs pe3yJabTaToB,
XOTH AITOPUTM JJfA 9TOW MOJEI: YCIORHACTCS HEHAMHOTO.

IlonesHo MOCTPOUTE CETH, COOTBETCTBYONIYIC PEKYPPEHTHOMY COOTHO-
MIEHMI0 JUHAMUYecKoTro mporpamMmuponarus (4). TIpmcBowm Bepmmmam
moMepa or I Mo §; Cpj — CTOMMOCTH NEPEMEIeHMs eIHHUUH II0 yTe,
HanpanieHnoil or BepunuH (5 — j) x Bepmmue (6 — k). Cers nmpuBenena
pa puc. 9.7; oTmMeTmM, UTO IO CBOEH CTPYKType oHA MIEHTUYHA CETH,
n3obpasuennoit ma puc. 6.10. Buuncaenus no dopmyxne (5) momno pac-
CMATPHBATh KAK HAXOM{[eHWe KpaTdafiliero UyTW B BepIIWHY § W3 BCEX
APYTUX BEPWIUH; 30eCh f, — AIAMHA KPATIAUIIEr0 TYTH U3 BePHIUHBL
(5 — n) B Bepiuuy 5. Yuraremo ciaegyeT BHLOIHUTH HA CETH OIEPAIUN,
aHaJOrMINEE PAcIeTaM B COOTBETCTBHM C BhpaskeHueM (9).

TipencraBisercs MOJE3HBEIM TAaKKe CPABHUTH (4) ¢ «IPAMBIMY PERyp-
PEHTHHIM COOTHOIIIEHHMEeM MHHAMWIECKOro mporpammuposanus (V), mpu-
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BeeHHHIM B pasf. 8.3. OTMeTuM, 9To CyIecTBYeT clefymee coOTHOIme-

HEE:
f'=gn (0)

Taxmm oOpaszoM, ecau wu3BecTeH sud oONTUMAJBHON NIPOrPAMMEL,
MOKHO TIOJHOCTHI0 MCKIIOYHTH BEYUCIUTENbHEE ONEPaluM IO Ompeelie-
g0 g, (i) maa scex i > 0.

Bez ocobmx TpynmocTell MOKHO HANTH TaK:Ke ONTAMAJIBHYIO OpPO-
rpaMMy OJs cIydas paspeiieHHoH 3allep/HKm YIOBIETBOPeHHS cIpoca,

16,6

Puec. 9.7. Momeds ¢ Bormyroit ¢yeknumeidl sarpar GupMb
¢«Pacrymuit cObmT».

T. €. cIyd9as, UPU KOTOPOM i; MOKeT OHITH OTPHIATeJbHEIM. [omycrmM,

aro ¢yurnus h, (i) spaAeTca BOrmyTo# kak mag i = 0, 1, 2, ..., TaK
wgasa i = 0, —1, —2; smecre ¢ Tem ¢yuruusa h; (i) He o6szameavro
ZomxEa OHTH BOrmyTol mig i = ..., —2, —1, 0,1, 2, .. .. llpm s1om

OPOOJI;KAET 0CTABATLCA CIPABEIJIMBEIM PaBEHCTBO Z; Jdubo myumio, ambo
ofbmeMy cupocy 3a pAX TOCIET0BATEIBHHX OTPE3KOB, BKINYANMUL
OTPe30K f; OJHAKO B MaHHOW MOJENH 3TOT PAL OTPE3KOB MOKET BKIO-
9aTh OTPE3KM, HEe TOJBKO CJIefyInue mocie OTpeskKa f, HO W Ipejme-
crBytomue emy. OcHoBHAS AeS COCTOMT B TOM, YTO MHO-IPEKHEMY OTH-
CKUBAeTCA ONTHMAJNLHAA IOCIEI0BATEILHOCT, TOYEK BO300HOBIEHNA,
I KOTOPHX HAYaJLHHA 3amac paseH Hyiao. Mexay KamabpMm AByMA
TAKHMHU TOYKAMH BHIYCK OCYIIECTBISETCA TONHKO HA OJHOM N3 OTPE3KOB.
Ounpenexenne cy; cranosurcs fomee o6mum. Temeps mamaraem ero cie-
Ayommm o0pasoM: c¢p; — MHHUMAalbHEE O0OmHE 3aTpaTh, CBA3AHHEE
C NPOM3BOJICTBOM TOJIBKO HA OFHOM W3 oTpeskoB k& + 1, ..., j Takoro
ofnemMa BHOYCKA, KOTODHIA HeoOxoimM [JiA YIOBJIETBOPEHHS CIpoca
Ha BCeX 9THX OTpPe3Kax.

Taxum obpazoM, BHagZaje Ha OCHOBe NpPeABADHTENLHHX ONTHMN3a-
OMOHHEIX PAcieTOB OmPeNeNAITCH Cpj:

Crss (Dry) upm j=Fk+1,
cyy =1  min [Ct Do+ oo o +Dj)+ bppy (irg)) + - o -+ hjoa (B5-9)]

| L AN EN A
L upm j>k+41.
Ilonygennrie 3Ha9€HUA Cp; MCHOJNB3YIOTCA B DPEKYPPEHTHOM COOTHO-
mernun (4).
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9.7. AHAJIN3 OJUTEJBHOCTHU IIJTAHOBOTIO IIEPHUOJA
B MOJEJIAX C BOTHYTOU OVHRIUER 3ATPAT

Hax sMor sameTuTsr dmraTenn, CYMECTBEHHOE pa3iudue MEKAYy MOJe-
JAMH ¢ BHIOYKJON ¥ BOTHYTOH (QYHKIHEH 3aTpaT 3aKIIIAaeTCd B TOM,
9T0 NPU YBEJIWICHUN JIMTEILHOCTH HIAaHOBOIO LEpHoja OUTUMAJILHOE
3HAYEHHUE T; MOFKET YMEHBIIATLCA TONBKO OPK BOTHYTOW QYHKIUM 3aTpart.
Takoe ymenbiieHHe OKasbBAeTCs BO3MOKHEIM Jlajke B IpocTeAmmx
crydasnx.

Tar, mycTh TpPOMBBOACTBEHHBIE 3aTpaThl paBHR CyMMe 3aTpaT Ha
mepeHadagky (eMHOBPEMEHHEE 3aTPATH) W IPOMOPIHOHANBHEX 3aTPaT:

Cy (2) = 8¢ + ¢y, (1)
tne 8; =0 u ¢, = 0. Hpumenm
s =1, s=2, s3=4, §,=28, §=7T,;
=0 1 h (i) =hkiy =1 (hy =1) (2)
¥ TOJOMKUM
D, =1, D,=1, D;=2, D,=3, D=4 3)

Hcnonnayem omucavuui B pasi. 9.6 anropurm m y6egumes B TOM, 910

fir=1, fa=2, fs=235, f1=19, fs=16; (4)
ki =0, ko=0, k=1, k=2, ks =A4,

OTKYZIa
=1 naa N =1,
2y =2, z,=10 g N = 2,
2y =1, 2, =3, 23=0 g N = 3, (5)

2y =2, 2, =0, 23=05, 2, =0 mas N = 4,

3 =2, 2, =0, 23=05,2,=0, 25=4 pgua N = 5.

Jais Toro uTo6bl mOKasaTh, KaKUM o6pasoM us (4) momer GHITH mONY-
geno (D), paccMoTpuM, Hampumep, ciaydail N = 4. Hanmommmm, uro
(k, - 1) ectv camblil IO3JHUHA OTPE30K C HEHYJIEBHM 00HEMOM BHIITYCKA
B TOM cJIydae, ec.u INIAHOBHIH mepmos JIuTCs or oTpes3ka 1 o oTpeskan.
Tockomery B (4) k4 = 2, orpesku 1 u 2 06pasyoT oTHENbEKI IIaHOBHIH
LepHojl, a BHIOYCK HA OTPe3Ke 3 MOKDPLIBAET CHpOC Ha OTpesKax 3 U 4.
Taxum obpasom, 3 = D3 4 D, =2 4- 3 = 5. Jlna oupegenenus BH-
IycKa Ha IepBHX ABYX OTpPe3Kax paccMorpuM ciydail N = 2. Ilockouxas-
Ky %, = 0, BHIOYCK oTHOCMTCA K OTPe3ky 1 um pasenm cmpocy Ha aTux
BYX OTpe3kax, T. €. 2y =Dy +-Dy=1+1 = 2.

OTtMermM, 9To OpH YAAMHEHUM MIAHOBOI'O NEPMOJa 3HAYCHUA KaK
Iy, TaE U T, Ko.JIe6II0OTCA; OfHAKO CIpaBefuBa CJIEIYIOHMAA TeopeMa
0 [IUTEILHOCTH IUIAHOBOTO HEePHOfia.
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TeopeMa o JIUTEIHLHOCTHU NJAAHOBOYT O HEPHUO-
Za NI MOJenIW, YIYUTHBAKWINDEHN eJUHOBpPEMEHN -
HBHe 3atTpatTiu. Ilyers 3aTparsl omuceiBaioTca ¢yHkmuedn (1)

me=zeypq naa t=1,2, ..., N—1. (a) Ecau %k, = n — 1 npu
n 2= 2, To mporpaMma, IIOJYYEHHAA OPH PACCMOTPEHHH COBOKYIIHOCTH
orpeskoB 1, 2, . .., n — 1 B KagecTBe OTHEILHOIO IJIAHOBOTO IEPHOIA,

Bcerjfa sBiaserca onrumaipHoit. (6) Ecaum ¢t = n, 10 ky =k,

Yro6bl mpOMIIIOCTPHPOBATD 9acTb (a) TEOPEMEl, JOMYCTHM, 4TO MPH
UCIOJB30BAHUN AJITOPUTMA TMPUMEHUTENBHO K YETHIpeM MecAtaM (¢ AnBa-
pA mo ampeap) Obuio mahmeno k, = 3. Idro sumadqur, uro mpu N = 4
AMpPeNThCKUIA CIPOC MOJIKEH YAOBIETBOPATHCA ANPESbCKUM BHITYCKOM.
Torzga B wactu (a) Teopemsl yTBEP:RIAETCA, YTO MPABUIBHAS IIPOIETY pa
MOCTPOGHUS ONTUMAJIBHOM WPOTPAMMEL COCTOMT B BHAEJICHHM IIEPBBIX
Tpex Mmecsues (AHBapaA, ¢eBpajia M Mapra) B KAa4eCTBe OTAEILHOTO ILIa-
HOBOTO IIEPHORA, BHE 3aBUCHMOCTH OT CIIPOCA B Mae W B IIOCJENYIOINX
Mecsanax. PasyMeerca, mpu yaanHeHMM IIaHOBOTO mepmojia Oymer moay-
9eHa JONOJHUTeNbHAA mHGopMaluA 06 ONTUMAJIBHOM 3HAYEHHH AIpPe.db-
ckoro Boimycka. Opmaxo B mwobom caydae z, > 0, T. e. usBecTHO, 9TO
B onTHMaAbHO# mporpamme maA N >4 ampeabCKMil BEIIYCR TOJIOKHU-
TeJeH. 3aMeTHM, 4To B npumepe (4) gacTs (a) Buimodusercs 1 gag N = 5.
Caegosarennuo, B (0) snavenus z; (¢ =1, t = 2, t = 3, ¢t = 4), outn-
MaJbHee opu N = 4, ocTal0TCA OUTHMAJBHHIMA M npu N > O, BHE 3aBH-
CHMOCTH 0T 3HaueHmit D, mas ¢ > 5.

Yrobsl mpomLIocTpHpoBaTh ddcTh (6) TEOpEMBI, MOIYCTHM, 4TO IIPH
MCTOTH30BAHMU aJITOPUTMA NPUMEHUTEIBHO K TEM }Ke UCTHIPEM MEeCsaIan
(¢ suBaps mo aupenn) Oeiio Halieno k, = 2. ITo o3HAUAET, YTO WpHU
N = 4 aupeabckuil cupoc JONKEH YAOBIETBOPATHCS MapTOBCKEM BELIYC-
KOM, & IporpaMMa Jis AHBapA @ ¢eBpais oupefendeTca MCXOAdA U3
N = 2. B gacru (6) yreep:aaercs, 4To cmpoc Jdioboro Mmecama, Goee
mO3[HeTro, 9eM ampenb, YIOBIETBOPsETCH LPOAYKIUMel, BEIITyCKaermoi
nocae eBpansg — B mMapTe WJH B Apyrom GoJsiee mo3fHEM Mecsre. 3ane-
THM, 9TO YHCJIEHHbIE JaHHbe npumepa (2) oTBedaeT YCIOBUAM TEOPEMEL
H IO09TOMY pesyasTaTe (4) coriacyrorTcs ¢ 9acTbio (6) TeopeMsl.

CoopmynupoBanHag Teopema MO3BOJNAET COKPATUTH 00'bEM BEIYUCIM-
TEJIbHKX OHEepallWil, CcBABAHNHIN ¢ MCIONb30BAHHEM airopurma. lKcam
YCIOBUS TeopeMbl Co0JI0fal0TCsA, PEKYPPEHTHOE COOTHOIIEHHEe MOLHO
3aIMCATH B CIEAYIOMIEM BILIE:

fn: min [fk+chn], n:i, 2, ey N, (6)
i

it==Rn_1, ..,, n—

9T0 COKpamaeT MOHCKHM MpHuMyma. Tak, B mpuMmepe (2) MOMKHO ompeje-
IuTh fs, MomcTaBAfAs B (opmyiny (6) Tomsko k=2, k=3 u k =4,
nockoabKy B (4) &,y = 2. Tlpm mogo6zom moixone IPUMEHEHHE COOTHO-
memus (6) morpeGyer ucaucaenus we scex cp; pis k = 0,1, ..., N —1
nk+1<j< N, u nexecoobpasno HCIUCIATH Cp; TOJABKO IO Mepe
BO3HUKHOBEHHMA HagoOHocTH B HuX. llpu sToM ymo6HO BOCIOIB30BATHCA
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CIEIYIONUM PEKYPPEHTHBIM COOTHOIIEHHEM:
Con = Chyn—1 -+ Ck+1Dn + h’h+1 (Dn) R h’n—i (Dn)7 n > k + '1;

(7)
3MeCh IPENIoJaraerTcs JIUHEMHOCTH 3aTpaT Ha CoepyiaHme 3alacos,
T. €. h’t (lt) == hti’t'

B oramume or TeopeMH o0 AAMTEIBLHOCTH IJIAHOBOTO LEpHOTA [JH
MoOJeJN ¢ BHROYKJIOH (QYHKIOHWe#R 3arpar dacrth (a) paccMaTpuBaeMoir
TeoPEeMEbI TO3BOJAET NONYIUTEL DoJiee CHIBHEIN pe3yabrar (1A MIaHoBoro
TepHoja yCTaHABIMBACTCS OUPENENeHHAs I HporpaMMa BBIOYCKA), OTHAKO
nonosienne (6) aBiagerca Gosee CAaOBIM, IOCKOJABKY, KaK OHJIO BUIHO
u3 (5), mpn yeeauuenun N x; MosKeT KouebaThea. Ananu3s MoJe I Mo;KeT
JaTh [OLOJNHUTEIbLHEIE Pe3ydbTaThl, €CAM LPUHATH, UYTO LHPOU3BOICTBEH-
HBIe 3aTparTH (1) ¥ 3aTpaTHl Ha Cofep;KaHWe 3aMACOB MCYUCIIAIOTCA AJIH
BCEX OTPE3KOB IO OJHEM ¥ TeM jke HopMyNaM, HPHM OJWHAKOBHX 3Hade-
HUAX TMapaMeTpoB, 4ro D; IJs BCeX OTPE3KOB OMMHAKOBHI M 9TO ILIAHO-
BRIl 1EpHOJ ABIAETCH OECKOHEUHHM., JTOT cJiydail paccMaTpHBaeTcs
B pasm. 12.5.

3arerun, UTO B TEopeMe IPEFLIOoNaraeTcs Kak COOTBETCTBHE PYHKIIUN
OPOUBBOJICTBEHHHX 3arpaT Bupy (1), Taxk u BeOOAHEHUE YCIOBUA ¢; ==
== €44 Pesyaprarst (D) samaunm dumpmer «Pactymmit c¢berr» (pasm. 9.6)
CBHJIETEILCTBYIOT O TOM, 9TO /s MOJEJN ¢ BOrHyTol (yHKIueil sarpat
q9acTh (6) Teopemsl B ofbmeM ciyuae meBepua. IlpuBemeM enie ABa mpuMe-
pa, TORA3BIBAIOIIAX, 9YTO TEOPEMA HMeéepHa, €CAH OTOPOCUTH YCIOBHE
¢y 2= ¢y unm ecau Bee QPyurmuu C; (2;) ONMHAKOBH, HO HE HKMEOT
suna (1).

PacemoTpuM upmmep, B KOTOPOM HE BHILIOJHAIOTCA HEPABEHCTBR
Ct 22 Criqt
si =1, s =12, s3=1, s,=2,

¢y =3, ¢y=1, c;3 =2, c¢4=1, v D
D, =1, Dy=4, D;=2, D,=2

npumem A, (i;) = 0. (He cymeer am durareanr oTragaTh OOTHEMAJbHEIE
nporpammbl gag N =12 N =2? N = 3? N = 4?)
Ilpumenunm axropuwrm m ybeguMcs B TOM, 9TO

fir=4, fo=16, f3=21, f, =24, (1)
ki =0, ky=0, ks=2, k=1,

aro mapymaer (6). Haxkosa omtumanshas nporpamMa jag N = 1? N = 2?
N = 3? N = 4? (HacKoabKO TOYHBEIMU OKA3ATACH MPERIIOI0KEHU TUTa~
rens?) Habmomaerca Jum npu yaamHeHMU IJIAHOBOTO Iepuofa BHadale
YBeNMYEHHE, a 3aTeM COKpAalleHWe BHIIYCKA Ha Kakmx-Iubo orpesrax?

Tenepsr paccMoTpuMm npumep, B KotopoM C; () u Ay (i;) oquHAKOBH
JJI BCEX OTPE3KOB:

Ci(1) =5, C(2=10, C,(3) =11, h (i) =14 (III)
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ulD, =1¢=1, 2, 3). 3amernm, wro C; (z;) HE COOTBETCTBYET BHIPA-
skenuio (1), Mokueo y6enurses B TOM, 9YTO

f1:5) f2=107 f3:147

: (IV)
k=0, ky=1, k=0

f

1 9TO 3TO TaKmke He corumacyercs ¢ (0).

9.8. MOAEJDL YIPABJEHNA 3ANTACAMH
PN CrJJARNBAHUN TIPOU3BOJLNCTBA

B usywaBmuxcs pamee MOJeNAX YUODPABIEHHA 3aIACAMU OCYIIECTBIS-
Jach HROAOMMYECKAS ONTUMHUBANNA, OCHOBAHHAH HA NOCTH/KEHUHN DPABHO-
BeCHs MeIY POCTOM UPOM3BOACTBEHHHIX 3aTPaT, ¢ OJHOW CTOPOHEI,
U POCTOM 3aTpaT Ha cojep/RaHuUe 3apjacoB — ¢ Apyroit. B pesyuabrate
Takoil ONTHMHM3AIWKM BO3HHKAKIT CYIIECTBEHHLIE Koxebanus BLITyCKa
B TedeHlle YCTAHOBIEHHOTO ILIAHOBOTO Tepmoja. [lajke cam BHI ONTH-
MaJIbHOH UTporpaMMBl [JI MoOZeNM ¢ BOTHYTOH (QyHKImMeir sarpat
(pasm. 9.5) orBe"aeT TAKOMY ITOJOKEHUIO, KOTMA WBJENUS 3aKashBAKOTCA
weGonpurumu napTusMu. ITo OsiBaer mambomee yaobmo, wKorma ¢mpma
BBIIYCKaeT O0JbIIOE HYHCIAO PA3IMYHBIX BUJOB uU3HeAUil., AHATOTHIHO
9TOMY TPY DONOJHEHHN 3a04Ca IYTEM 3aKYIOK y BHEIIHUAX WOCTABIIMKOB
o0bIgHO T1eNreco00pasHo 3aKasWBAaTh IIAPTHU, JOCTATOIHO OOJIBINUE s
VI0BIETROPEHNA CHPOCA B TeUeHMe HeCKOIbKUx MecsaneB. OgHaKo B Tex
cIy9asx, KOTAA aHalusupyeMmasa CUTYyauusa oOTHOCHTCA K paspaboTke
MPOTPAMMBI BBHIIYCKA OJHOTO U3 OCHOBHBIX BHIOBE NPONYKIUU, W3TO-
TOBIAEMOHl (UPMOM, ClAefyeT YIUTHBATH BayKHBIN SKOHOMEYECKUHA (ak-
TOP, KOTOPHH 10 CHX TOP HE UPUHUMAJICA BO BHUMAaHUe. JTOT GaAKTOD —
CMOUMOCTNL UaMeHeHUss 00peMa IPOW3BOJCTBA.

B npuniane takoi paxTop mecIoKHO yaecTh B obmeit mogenu (ra. 8).
Bocnosipayemcs Temu ke, 94T0 ¥ paHblie, cuMBoIaMu Z; u {; 1as ob6o3Ha-
qenus 00beMa IPOUBBOACTBA Ha OTPE3Ke ! U OCTATKA HA KOHEI| 0TPe3Ka
COOTBETCTBEHHO; TOT/a B MOJENHM H3MEHHTCS JIANIL LteeBasg QYHKLUHA,
KoTopan OyaeT WMeTb CJOEXYIOmUH BUI:

N
Musumusuposars 2, C; (2, iy, i), (1)
t=1
Hanpumep, oHa MOMXKET UMeTh BH]
Ci @y, 1y, 24oy) = Cy (74, 1) + vy (24, Zi-1), (2)

rjie mocxeRHAsA PYHKIHA B IPABOH 9acTU UpencTaBisgeT cobGoll CTOHMOCTH
namenennsi o0neva MPOWBROACTBA HOpHM tepexome oT orpeska (¢ — 1)
K OTPesKy L.

TlpmBegeM npocToil mpuMep PYHKIHHM H3JCPHKEK CLIAAKHBAHMS

Ve (&1, 1) =0y (2 — 240)?, THE Uy > 0. 3)
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Eme onun mpocTolr mpumep:

a; (x;—zy) wpm r—2, 20, a; >0,

vt (@4, Ty) = { (4)
b, (.’Et_i——.’llt) upu xt——xt_1<0, bt>/0~

Ecau criakmBaH@e NPOM3BOACTBA HIPAET CYIIECTBEHHYO pOIb IPH

COCTABJIEHAN NPOTPAMMH, TO CIPOC, 00b€M BHINYCKA W YPOBEHb 3aIlacoB

9aCTO BBIPAKAIOT NPU AHAJIM3€ B TAKWX (TPYAOBBIX» EJAHMIAX H3MEpe-

HUA, KAK 9YeloBeKo-memenisa. B Tex cayuasax, korma ¢ymrnua (4) cum-

TaeTcHa ajeKBaTHOM, @; COOTBETCTRYET 3aTPATAM HA YBEIMYEHHE YHMCIEH-

noctm paGoratomux, a by — wa ee coxpamenne. (MosKHO NPHUHATH, 4TO

ay + bt > 0)

Kak cuaegyer H3MEHHTH PEKYPPEHTHOE COOTHOUIEHME NMHAMHYECKOT'O

© IPOTpaMMUPOBAHUA [JIA y4era HTOro HOBOTO QakTopa? BemoMumMm, 910

B INI. 8§ PEKYPPEHTHOE COOTHONIEHME ORIIO BaNHMCAHO B CJHENYIOMEM BLIE:

fn () =min [en (2, i +2—dn)+ oy (+2—dp)], n=1,2,..., N, (5)

rme i =0,1, ...,dy+ ...+ d,, a MEHIMYM OTHICKUBAJICH L0 BCEM
HEOTPHIATENbHEIM IIeJHM BHAYEHHAM 2, HAXODAMMMCA B OpeIesax
d, — i<z dy + ...+ d, — i; 3anac Ha Komuel[ NJIaHoBOTO IEPUOJA

mpeamoaarajgcsa paBueiM Hymw. OjHako faHHBE 06 MCXOJHOM 3amace
Temepb He ABIAKTCH JOCTATOYHKIMM A TOTO, 9ToObI IOIHOCTHIO XapaK-
TEPU30BATH COCTOAHKE CUCTEMbI HA HAYAIO NEPUOTA: HEOOXOMUMO TaKkKe
3HATh 00heM BHIIYCKa Ha mpenbiayimem oTpeske. CiaegoBaTesbHO, COCTOA-
HNWE CHCTeMB oIpejeigercd ABYMsa oTHMH OapamerTpamm.' OcTalbHBE
W3MEHEHHs, KOTOpble HeoOXOoouMo BHECTH, OYEBHIHEL.
Bpemem cuenymomue ycioBHHE 0003HAYEHHA:
fo (i, y) — MUHUMAaNbHEE 3aTPATH NI N OCTABNIMXCA OTPE3KOB HpH
HAYAJILHOM YPOBHE 3amacoB [ U BHIIYCKe Ha IpeTRAynIeMm
oTpeske y;
z, (i, y) — BHINYCK, MO3BOAAKMUEA mocTHIb f, (i, ¥).
3amenmM (5) HOBHIM pPEKYDDEHTHEIM COOTHONIEHUEM:

fn (i1 y) - IIliI] [cn (.Z', i >{_ z - dru y) + fn-i (i + xr — dna .Z')],
n=1,2,..., N. (6)

Tpebyerca maiiTi sHavenne fy (i, Yo), T€ Yo — BHIYCK Ha OTPE3Ke,
mpenmecTByiomem orpesky 1. Buagane BrumcaAnTcs 3HAYEHUA

LG, ) =¢(dy—i, 0,y gna i=0,1, ... 4
ny=0,1,..., d + d, (N

damMedaeT M 9UTATENb CYHIECTBEHHLIE PABINUUA MEKIY COOTHOIIE-
anamMu (D) u (6)? Wmeercs opmo Tawoe pasimume. J{as BeUECIEHHA
MHHOMYMa B COOTBETCTBMH ¢ (5) Tpebosanocs 3@aTh 3uadenus f, (i)
JIA BCEX BOBMOYKHBIX 3HAUeHWi ({); /IA BEIYUCIEHMA MUHUMYMa B COOT-
BeTcTBUM ¢ (6) HEOOXOAMMO BHUHCAMTH f, (i, y) ANHL BO3MOKHEIX nap
3Havenuil { m y. X0TA IUHAMATECKOe NPOTDAMMUPOBAHNME M B 9TOM CJIydYae
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00/1aa€T OTPOMHBIMH NPEMMYIIECTBAMH Tepen mouubiM mnepeGopoM,
nobasiaenue eme OHHON HMEPEMEHHON COCTOAHUA NPUBOAHT XK CYIIECTBEH-
HOMY POCTY BHUHCIUTEIbHHX ouepauuil, Kak 5To BUIHO M3 UPUBOXMMOTO
Hmxe npumepa. Takum 06pasoM, ¢ TEOPeTUIeCKol TOYKM 3PEHUA PEKyp-
PEHTHLIE MeTOIH MOM(HO 0600IIUTh, YYUTHBAA ¢ MX TOMON(BIO emie 6oL~
mee qucao GaKTOpOB, HAIPUMED BHIYCK IPOAYKIMH 33 IBAa HPEIELYIIIX
OTpe3Ka MJIU jke U3MEeHeHHe ypoBHA 3amacoB. OHAKO 3TO TPHUBOAUT
K TAKOMY DOCTY BBIYMCICHHU{l, KOTODHH B PEANLHHIX CHTYaIUAX OBICTPO
nuiaeT woToGHHE TOAX0] TPAKTAYECKOTO BHAYEHMA. FICJHM ke HAa TPaK-
TUKe HeoOX0AuMO YYHTHBATH D0JdBUIOE TUCI0 3aBUCUMOCTEH, TPHXOTUTCA
aubo TPUMEHATH JAPYyTHe MeTombl peutenus (MampHMep, JHHEHH0e MIm
HeNuHeiioe NPorpaMMUpoBanne), Iub0 CYIEeCTBEHHNM 00pPa30M HCHOMb-
30BaTh BHIABJIEHHLE cBOHfCTBA (BUA) ONTUMATBHON IPOTPAMMEL.

dapaua ¢npmpr «lapasrna». llpemmonommy, dro cupoc, Bepxuue
rpaHuE 00beMa BHIIYCKA M YPOBHS 3aUACOB, a TAK/KE 3aTPATHl (QHpPMbI
«TapanTus» XapaKkTepUayIOTCH CAENYIOIIBMU JTaHRbIMH:

D, =3 (cupoc mocrosmen), (8

e =01, ...,5mi=0,1, ..., 4 iy=0, 9)
Ce (24, Uty 1) = C (7)) + hiy + v (2 — 2,29)?

(pyHKIUA 3aTPAT AJIA PABNAUYHEIX OTPE3KOB OJMHAKOBA), (10)

rie JUiA BCeX OTPE3KOB
CO)=0, C(1)=15 C2)=17, C@3) =19, C (%) =21,
C (5) = 28, (11)
k=1 m v=1. (12)

[3Tu morasaresu mOIHOCTHIO COBNAJAIOT ¢ JAHHHIMY 3aJa4u, PACCMOT e~
HoOIl B pasi. 8.4, 3a HCKI0UEHHEM TpPeThero Wiena mpasBoit wactu (10) —
ceaancusarowyeti gyrnkyuu.] Pexyppeutnoe cootnomenue (6) MoxHO 3a1A-'
caTb B CIefyIOHieM BHJE:

fn (i ) =min [(C (@) + 1 (+2—=3) + (2 —4)*+ o i+ 23, 2)],
n=1,2, ..., N,  (13)

rme i =0,1, ..., 4, y=0,1,..., 5 a MHHMMYM OTHCKUBAeTCHT
uyTeM mepeGopa BceX HEOTPHUIATENbHBIX IEJHX 3HA4YeHUH Z, 3aKII0YeH-
HHX B upemenax 3 — i< z < min (5, 7 — i).

Brauciaenns mo gopmyae (7) gus n = 1 cucremarusupoBans B Tabau-
ue puc. 9.8. B oTo#t Tabuure mecTs map cToab1oB, IO OAHON mape iIn
KayIoTO W3 BO3MOKHHIX 3Havenwit y, a ummenwo axsa 0, 1, ..., 5.
«3ampermesnpey KIeTKH Tabauibl COOTBETCTBYIOT TeM COYETAHUSAM i H Y,
KOTOpPHIE OKA3HIBAIOTCSH HEJONYCTHMBIMH € y4eToM oTlpanmueHuit (Y) Ha
o0BeM BhHIOYCKa M ypoBeHb samacos. Tax, mpu y = 0 ucxopngurit 3amac
HA HATalo IIAHOBOTO HEepHoga He Mo:keT npessmats 1, moromy uro
3amac Ha HaUaJo MPEIHYHIET0 OTpe3Kka He MOT OunTh Oonbmie 4, a s
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JOBIETBOPEHNA CHPOCA HA HTOM OTPE3Ke 3alaC HPHXOAUTCH YMEHBIIUTH
Ha 3. AHAJOTMYHO HTOMY HPH J == O UCXOAHHIK 3amac Ha HaJYalIo MJIAaHO-
BOTO LEPUOJa J0M;KeH OHTH He Meuplle 2 — TaKiKe ¢ YIeTOM Y/OBJIETEO-

Havarvnvil fiy)=ClE—i)+ [(3 ‘-L')*y] 2
aanac
Bemycr wa npedsidyyem ompesre
Ly=0 ' y=1 y=2 y=3 y=4 - y=5

¢ mEAN G B DG D |2 6.2 5 L3 G 9| 6,48 (w6, )

‘0 | 5|28 3|23 |3 20|l 3 |1 o
;o\ 2lar 2wl 2 7| 218 2|
2 N r Vs |l (|1 24| 1 |3
3 o\l 4|l otdf ol alas

Puc. 9.8. Mopmens craaskusamuag BHUOycKa ¢upmst «lapaurusgs
(n=1.

PeHHA cOopoca ma HpefsaymeM orpeske, pasHoM 3. Ilocroasky szamac
Ha KOHEI TNIAaHOBOI'0 MEPUOfa, COTIACHO HPUHATHM NONYIIEHUsAM, PaBeH
HYJI0, ONTUMAJBHBIH BHIOYCK Z4 (I, Y) 3aBHCHT TOIBKO OT BHAYEHHUS i,
HO He oT y. Har Gymer mokasamo mmie, upm n > 1 z, (i, y) saBucur
U OT 3HAYEHHA J.

Boaucnenuss g n =2 uw y = 2 cuCcTEeMATH3WPOBAHH B Tabmmie
puc. 9.9. YHuratenio pexoMenayeTcA NPOAHATH3UPOBATH LIPUBEEHHBIE

[Cz)+ Ui+ 23]+ (@-y)*+ F(i+z -3, z)
Beiyck wa npedeldyeM ompesxe

z
i g 1 1 1 2 g 4 5 T, (L 2)|%(i.2)
0 19+1+19|22+444-21\26+9+31F 3 | 39
Q
§ 1 17+0+20\20+ 1 +18 {23 +4+24 (26+9+25| 2 | 37
~
N2 16+ 1423 |18+ 0 +17 |21 +1 +19| 24+ 4+16 W2 | a5
X
bl
S 3 |0+4+28\16 +1+18|19+0+16|22+1+3 a3 | 32
&
T

Puc. 9.9. Mogenp craasxuBanmsa Bumycka Qupmu «Tapantus» (n = 2,
y = 2).

B Tabnume pesyJabraThl W TOHATH, KAaKHM 06pa30M OHM ITOJy9YeHE
€ HOMOMEBI0 DPEKYPPEHTHOTO COOTHOUIEHHA AUHAMUYECKOTO IPOrpaMMU-
poBauna (13). B wacTmocTm, 3aMeTHM, UTO TPETHE CIIATaeMOE B KA3KIOU
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W3 KJIETOK OCHOBHHX CTonOIoB Tabammsl B3saTo ms puc. 9.8. Taxw, ecam
i=0m =23, To 19 ecrp suagenme f; (i ~z — 3, z) = f, (0, 3),
gammcaHHoe B crpoke [ = 0 u mpaBoM w3 mapu cronbmoB A y — 3
rabnuupr pue. 9.8. 3amernm TaxKe, 9To CTPoka [ = 4 ma pme. 9.9 mos-
HOCTBIO 3aIpemena, MOCKOJThKY 3aIac Ha Hadauo npedudyujeco oTPesKa

Beimyck Ha@ NpEFsIGLEr OmpeIne
Havanswsii (Fuc.
sanac y=0 y=1 r=2 y=3 y=4 y=93 8.10)

b Dl OVE DT )LD 26 50 D2t o (6329 6 (¢, Wiz BN, 5)| 2. ()

a J |47 3 |4} 3 (d9 J |33 1393 |42 d

7 i W2 (J8Y) 2 |FTe3 |38y T (39 4T |42 90

2 2136\ 2 |d5Y 2 |d6 2 |39 | 4 | 4 4
3 g3\3z | 3 (ar || 3 (32| 3 |85} @
4 / 2. 12511 2 128 )2 |33 7

)

Puc. 9.10. Mogens craasmsanma Bhoycka ¢mpmsl «[apantus» (n = 2).

HE MOT DpeBHUIATH 4 equEuNH. [Ipu BonycKe §y = 2 m cmpoce 3 mCXOTHBIR
3a0aC Ha HAYak0 MIAHOBOTO IepWofa He MoyKeT OwTh Goabmie 3 efMHMAIL.

Temeps oueBHIHO, YTO A BTOH Mozmenm oObem BHUHCIEHWI Rpub.Ll-
sumeavro B 6 pas Goawine, weM s oOmel MoJenm Ti. 8, Tak KAk BHIYHC-
JeHds, aHAJIOTHIHEIE UpoJenanHsM B Tabuaure pumc. 9.9, swmoamaoTcd
I KayKIOTO M3 BOBMOMKHBIX sHagemwid y, rme y = 0, 1, ..., 5.

[lonnuit wabop suauennit f, (i, y) @ COOTBETCTBYIOMAX WM 3HAYCHUI
z, (i, y) npmsenen B Tabmume pmc. 9.10. Unrareno cnegyer mposepuTs,
mONAJ KM OH PeKyppenTHoe cooTHomenuze (13), caMoCTOATENLHO BHIYHC-
ams 3Havenusa f, (i, 5). Jas ymoGctBa cpaBmemms B mpaBoM croabie
tabmuner  pue. 9.10 mpocraBmemsl ounTEManbHble 06hEMbBl BEIIYCKA
B zagaye pasf. 8.4, e He YUATHBAT U3JEPKKH CTIaKUBAHMA.
PacemoTpuM pasimume MeKAy pemenmaMm ofemx sajad. 3aMeTuM, d9To
mpu n = 2 ¥ HawanhRHOM 3amace 1 BuIyck O eunmi He saBiIseTca Oosee
OOTMMAJLHKEM; TeNeph ONTHMAJIEH BLIIYCK 3 OIWHMWI, €CHU BHIIYCK HA
mpefbyImeM oTpeske O He Menee 3, 1 2 eqmHMI, — B LUPOTUBHOM CIy-
gae. HampoTup, mpm HagajbHOM 3amace 4 ONTAMAJbHEIM SBIAETCS
sunyck He 0, a 2 equmam,

Bamanne, oxasnBaeMoe BBeUEHHEM B MOMENb H3EPIKEK CrIayKUBa-
HOA, OPOMILIIOCTPEPOBAHO B Tabnmme pmc. 9.11. 3amerum, uro, ecam
UCXOAHH 3allac HA HAYAN0 TJIAHOBOTO INepmoia i, paBeH 1 uiu 2,
B (CTIa;KeHHOI» IporpaMMe HPOAYKOHUA BHIYCKAETCA KAk B AHBape,
Tak m B ¢espane, Torna Kak B 3ajade ¢upMu «HagexHEl mocTaBMumK»
HOJIOATELHEM OBl TOMbKO ARBAPCKHI BHNYCK. Keam iy paBao 3 unu 4,
¢upma «[apasTus» [MomKHA BHOYCKATH NPOAYKIHIO B SHBape, TOTAA
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rak $upma «HajesxHpi DOCTaBIMKY BHIOYCKada 5T K€ UNCI0 M3fennit
B despasie. [IpepmoaTuTenbHOCTE AHBAPA 00BACHAETCSA TeM, 9T0 yMEHb-
[IeHue BHIIIYCKA [0 HYJA ¢ DOCIeVIONIEM €ro HOBTOPHKEIM BO3pacTaHUEM
HPHBOJMT B HACTOAWEH Mojmeny

K YBENWYCHHI0 3ATPAT. . @upma

B pasg. 6.7 paccMarpmBaiachk : PupMa |, HadescHsid
samada paspaboOTKHE IPOUBBONCT-  Mrxodwsit HfAPARMUS” | rocmasiLus
BeRHOH IPOTPaMMHl CO CTAaMuBa- AL #a %"f;ﬁiﬁ’l’g" ﬁ’ﬂ”éﬁﬁ;’gﬁg"'
HEUeM 3aHATOCTH, OMUBKAg K Ha- - o -
croawiell Momenn. YNPaBIAOMWAS  repuoda, i, | TH6. |Pecp. | Aws. | Pzap.
mepeMennasl I;; B 3ajade cria-
JRUBAHMA 3aHATOCTH 0TOOpasKaia g J J 3 3
queao Opuraj, NPUCTYDAaBHIMX K
pabote B Hauamde OTpe3Ka [ W 3a- ! J 2 9 7
KaHUMBABIONX €€ B Hadale QTPes- 2 B 5 B ;
ka j. J{omkHO GBHLIO BHIIOJHATH-
¢ clefypomee orpaHnYenune; Tu- 3 3 0 7 3
ciio Gpuram, HCIONB3YEMBIX HA
mo6om  otpeske k(b =1, 4 2 0 0 2
2, ..., n—1), pomuno OwTH

me Menbpme Rjy. 3arpaTsl, Co0T- P ue. 9.11. Onrmmanbuas U POM3BOACT-
BETCTBYIOIUE Z;;, BRIWUAJIH 3a- BEHHAA NPOrpamMma UPH HanTeabHocTH N
paGoTHYW miaTy, Habop, mepe- IPIAHOBOIO mepwosa, paBHOI 2 oTpe3kaMm, I
BOBRy u O6yquI/Ie paﬁo‘H/IX. 33_ BHITyCKe Ha UpegHaymeM OTPesKe xp =4,
TPaTHl, He BXOJAMNE B COCTAB 3a-
paboTHOi HIaTH, HAOT/A NeIal DKOHOMIUIHBIM CO/l€P/KaHNe KOHTHATEHTA
paboTaomux, IPEBHITAIUX MEHEMAJIbAYI0 DoTpebrocTs. Takum obpa-
30M, B 3ajjave CTABHJACH 1eJb Pa3paboTKH TaKoTo JOmyCTHMOTO rpaduka
3aHATOCTH PabOTalOMUX, IPH KOTOPOM MHHHMH3BMPYIOTCA 0GIIMEe 3aTPaTH
Ha copep:anme pabodeil CHUIEL.
MoskHO YCTAaHOBHTL CIENYIOIIYI0O CBA3h MEMAYy TaKod 3ajadgeit
7 MOJeJbio CTNaKMBAaRuA, NPUBENEHHO{ B HACToAmeM pasmene. Baemem
o6o3Havenus
n-1
zm= > zy u Di=R, )
j=t+1
rne z; — obmee ameno Gpmras, HAHATHX K HAvaJy oTpeska ¢ (BHe 3aBH-
CUMOCTH OT CpOKa OKom4awug umm paborm). Ilpm stom BHImodmmemymo
Gpuragoit paGoTy HeNb3d MEePeHOCHTh U3 OTHOTO OTPe3KA Ha CIeyIomumi;
ecai;m Ha HEKOTOPOM OTpeske £ umcino 6puran mpesmmaer moTpeGHOCTS
B HHUX, paBHyW}] R;, manmmex pabodero Bpemenwm Henn3s COXPAHHUTH
nug ucHonb3oBaHmA Ha oTpesre (k + 1). B cBasu ¢ sTmM mMomHO COKpa-
THTL Pa3MEPHOCTh NEPEMEHHO} COCTOAHHA B DPEKYPPEHTHOM COOTHOIIE-
nom (6), mecxmiouns i. B pesyapraTe Bo3HmKaeT cienyiomee peKyppenTHOE
COOTHOINEHWE JMHAMUYECKOT0 IPOTPAMMAPOBAHESN:
gn (y) =min [gny (2)+cn(z, 0, »)] wpm n>1, 1n

x2=dn
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g1(y)=mine (z, 0, y) upa n=1. (1

x>dy

C moMombl0 3THX COOTHOIIEHHWI OTHICKHBAETCH sHaueHue gy (Yo).

OrmeTnm paszinaus Merxy coorwomenuem (I11) u 3agaqeli u3 pasg. 6.7.
Tlocxennas ofxagama W3BECTHON THMOKOCTBIO — B TOM CMBICJE, dTO
UBJIEPRKN CTJIQKABAHUA 3aBMCENNM HE TOJILKO OT MOMEHTA | Hadaja
mepuofia padorel GPUrafbl, HO U OT JIAUTENBHOCTH PAGOTHL, T. €. OT PasHO-
ety (j — ). BmecTe ¢ Tem 3aTpaTsl ¢;; ONpeessLIUCh A Kaxcdoi Gpura-
OB B OTHEIBHOCTH, TAK IT0 00INas CyMMa BaTPaT [IA HEKOTOPOTo Mepuoja
ABIAJNACH nuuelnoid QyHxumedl 9mcaa HawATHX OGpuran.

Uto ske Kacaercsa MOJlesi HACTOAMEr0 pasfena, GyHKIUA 3aTPaT KOTO~
poit mmeer Bum C, (z;, 0, z,.4), To oma obxagaer ruOKOCTHI0 B JPYTOM
oTHomewny. B uagepsikax CriaRUBAHIA YYATHIBACTCA TONBKO U3MEHEeHUe
YPOBHS BaHATOCTH [ [BYX CMEMKHBIX OTPE3KOB, HO HE JIMTEILHOCTL
paGOTH u}caﬁcnoﬁ U3 NAaHAMAeMHIX WO yBOIbHAeMbx Opurag. OgHako
B NaHHON MOIeNTu MOABIAETCS BOSMORHOCTL ydera HeIMHeHHoH 3aBHCH-
MOCTH 3aTPAT 0T KOJMYeCTBa MCTOab3yeMuix Opurag. Kpome Toro, msme-
Henme oDell CyMMEI M3JED;RER CIJTA;KWBAHHS MOKET HEJUHeRHo 3apH-
CeTh 0T YPOBHEHl B3aHATOCTH HA [BYX CMEMKHHIX OTPE3KAX IJIAHOBOTO
mepuoja.

Eciau Bce sarparsl gumeiiusi, TO

Cij = C; -—I— Citg —I— PR "I“ Cj_i + a; '—I— bj7 (IV)

T7le 3aTPAThl MCUMCIAIOTCA AIH RAamToil Gpuraiel B oTAEIBHOCTH, WPUIEM
¢; — cymMma sapabormoit maats ma oTpeske #, g; — 3aTPATH 10 HAAMY
u b, — 3aTpaThi, CRA3AHHEE C YBOJbHEHWEM. B »ToM ciydae onTHMalib-
Hhii rpaguk paboTh MoskerT ObITh, Hafiiem ¢ moMonibio J000H m3 HTHX
ABYX MoOMeJeil; ofmako goloNHuTenbEbH aHaamsz coormomenun (II)
NO3BOJIACT TPEIIOKUTH O4eHb LPOCTON AXropmt™, Oasupylomuiica Ha
MOAX0Me, KOTOPHA GBI HCHOMTH30BAH B MOAENM YIIPABICHHA 3a0ACAMHA
¢ BHmykJo# ¢ymxmueidi sarpar (pasm. 9.3).

KOHTPOJIBHBIE VIPARKHEHUA

1. Ilposepbre cpenammeie B pasp. 9.1 yroepskmenmss o Tom, dTo:

a) coorHomemus (3) u (4) SKBUBANEHTHH, WCTONKOBAB HPH HTOM
cofgep;Kanme cooTHomenus (4);

0) Hamokenume orpaumuenuit i, >0, rge i, oupenensiercs wus (4),
ofecrmeguBaer cBOEBpeMeHHoe YIOBJETBOPEHHe CIIpoca,

2. a) [laitte mcronxorawme ompenenenuin (3) m (4) pasm. 9.2.

6) Haueprure rpaduru dyarumit gas apumepos (I) — (IV) pasa. 9.2,
OpHHAB 1A YeTHPeX OePBHX HpuMepoB @ = 2, b =1 u ¢ = 3, a gas
ABYX HOCHGIHUX NPHUMEPOB —— BHAYEHHH, NIPUBCREHREIC B TEKCTe.

B) HauepTure rpa¢ur ¢ymrxummm maa unpumepa (VI), npuusas cxe-
AYIOIKMe B3HAYCHWA HAPaMeTpoB: ay == , Wy =4, a, =3,
wy = 6, as — 2.

1 ==

b
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3. llo mammpiM, upusenennpiM B TaGamme 9.2, cocraBbTe (yHRIUN
sarpatr Bupa (3) u (4) us pasg. 9.3.

Yuopasnenuss 4—7 oTHocATes K 3ajade ¢upmnl «Beusas mmmay,
3HAYEHHA [IapaMeTpPoB i KOTOpPoll mpuBefensl B Tabaumme puc. 9.2.
IlpumenuTe anTOpPuUTM AJsi PENIEHHA 33aJa9y ¢ M3MEHCHITBIMHU 3HATEHHAMU
mapaMeTpoB ¥ BHUUCAWTE upupamenue obmieii cymmel sarpar. aa
KQRIOT0 OTPE3KAa [ YRAKUTE BHIIYCK Xy W OCTATOK HA KOHEI| OTPE3KA I,

4. a) IlpmMure sgHBapCKHE cmpoc paBHEM 2 expmEnnaM (smecro 1).

6) Ilpumure maiickuit cupoc pasubim 1 egusune (Bmecto 0).

B) llpegmomoskure, 4To cupoc Ha BceX OTpesKax ocraercsa 6es mame-
HeHnsi, KpoMe orpeska f. Jlo Kakoro mpepesa MOKIO yBeJWuuBaTh D,
TarR 4ToOLl mO-MPEKHEMY CYIIECTBOBAJNA BO3MOMKHOCTH HOCTPOCHHUA JIOMY-
cruMoll mporpammul? (OTBeTsTe Ha HTOT Bompoc fas £ =1, 2, ..., 6.)

9. a) IlpuMmuTe MaKCHMAaJIbHO BO3MOMKHBEIH BHIIIYCK SHBApA NPH
HOPMAJBUBIX 3aTPATaX pPaBHHIM 4 egununam (BMecTo J).

6) IlpumuTe MakKCHMANbHO BO3MOMXHBIH BBIOYCK SHBADA OPH HOP-
MAJLHBIX 3aTpaTax pPABHHEIM D efuHuiaM (BMeCTO 3).

B) CumraiiTe HEBO3MOKHBIM IPOWBBOJICTBO IPH INOBHIIEHHHIX 3aTpa-
Tax B MapTe m ampee.

6. Jlas Kaska0ro BapMaHTa MOCTAHOBKM 3ajiadu OOBACHHUTE BIMAHHE
M3MEHEITHA 3aTpaT Ha pelleHme, IpuBefeHHoe B Tabmmme puc. 9.3.

a) llpousBojicTBeHHbIE BAaTpaTH HA EJUHUIYY HPOAYKIMH JJMA BCex
OTPE3KOB OJMHAKOBLI (HampuMep, 2 Ha eIMHUNY B OCHOBHOE W  Ha eIUHM-
1y B CBEDPXYPOYHOE BPEMS).

6) 3aTpaTel Ha EMHWIY LIS OCHOBHOTO W CBEPXYDOYHOTO BPEMEHH
paBHH MeKNY coboil (HaupuMmep, Aus oTpeska 1 BosMo:xen BEOyck 9 enu-
HHOI[ OPHW 3aTpaTax 2 Ha eJWHMIY, AJIA OTpe3ka 2—4 e[JUHHIl TIPH 3aTpa-
Tax 4 Ha eIMHMIY W T. .).

B) 3aTpaTii Ha COJep;KaHHe 3alacoB /I BCeX OTPE3KOB PpaBHEI
h = 6 na eguumny (Bmecro 1).

r) 3arpaThl Ha COJePKAHME 3amacoB IS BCeX OTPE3KOB PABHH
h == 0,1 pa egununy (Bmecto 1).

7. Ilycrp coBorymukii cupoc R, — cm. (1) pasa. 9.4 — ynosaerso-
psAeT HEpaBEHCTBAM:

1< R <1, 1<R, <7, 6<R,<Il4,
10< R, <20, 10 < Ry<< 25, 12< Re <27,

Hafigure spavenus X, (S) m X, (7), omnpenensemeie TeopeMoil
O [UINTEJIBHOCTH MJIAHOBOTO HMepHuofa JJs MOJAEIM ¢ BHMIYKIOH (yHRImed
saTpaT. Hauepture rpadme, amadoTHIHHII IpuBefeHHoMy B pasu. 9.4.
MoskeTe i BB YKa3aTh ONTUMAJNBHEIA BEIIYCK Aas oTpeaka 1?7

8. PaccemorpuTe wacTHBE caydait Mopenm ¢ BHUYKJIOH QymKimen
3aTpaT, TpUBeleHnoN B KoHne paszd. 9.4. Hadfipure ontuMansnyio mpo-
rpaMMy IpH CIEAYIOMHUX BapuaHTaX CIpoca:

a) Dy =1,D, =2, D3 =17, Dy =0, Dy = 2. llpumure snauexue
D, mocaenoBaTeabHo PaBHHM 5; 4; 35 2 epuHHIaM.

R—NT34
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6) Dy =1,D, =2,D;, =06, D5 = 0, Dy = 2. Hpumure snauenne Dy .
nociaenoBaTensao paBueiM 11; 12 egmammam.

B) Dy =1,D,=2,D3=17, D, =6, Dg = 2. llpumure snauenne
Dy mocnenosarensno paBHeM 1; 2; 4 emmumnaM.

yD;=7,D,=6,D5=0, Dg =2. llppmure D;, =2 n D, =1,
aDy =3uD,=0.

9. IpeAmono;KEM, 9T0 TNOCTABIMMK NpEJaraeT CIeAYIONyI0 CTYIeH-
qaTyio cmeremy men: 10 gomi. 3a xaskAYIO eIWAUNY NPH 3aKaze 00HeMOM
go 12 emmmmn; 8 momi. 3a eNMHMIOY OpHE 3aKase obnemom or 12
mo 144 enmumm; 5 MOIA. 3a KGRIV eMHENY OPH 3aKasze o0neMoM cBepX
144 epmnun. Haueprure rpadux 3asmcEMocT 06MEH CYMMBL 3aKYIOUHEIX
3aTpaT oT pasmepa 3akasa. flpasercsa nm sra ¢ymknma sormyroii? Eciam
ga, To mouemy? OcTamercsa aum GYHKOHA 3aTPAT BOTHYTOH, eCli BKINUYATH
B Hee 3aTpaTh HA HIOATOTOBUTENbHEE omepaumm? Kcim ma, To mouemy?

10. a) OGpAcHETE, HOYEMY BHJ OOTHMAJBHOW mPOTPaMMbI, TOCTPOEH-
HOHW i MoOJedm YIpaBIeHHd NPOW3BOJACTBOM H 3amacaMu C BOTHYTOM
¢yurnwmeii 3arpar (pasg. 9.5), ofyciopiamBaer 06A3aTeNbHOE CYMECTBO-
BaHMe TAKOH OPOTPAMMEI, B KOTOPO# BEIIYCK OTPE3KAa ABJIAETCA HYJIe-
BHIM, ©CJIA 3allaC HA HAYaJI0 OTPEe3Ka MMOJOKUTEJEH.

0) Ecam Takoe ¢BOMCTBO ONTHEMAJbHON MPOTPAMMEl CIMTAETCH 3aTaH-
HEIM, BHIYEACIATE, KAKOe TUCI0 PA3HHX SOOYCTHEMHEIX BAaPHAHTOB IPOTpPaM-
MbE HEOOXOAAMO DPAcCMOTpPeTh. [ OmpemereHHOCTE MOJNOYKAM, 9TO BCe
D; > 0 (BamomMumM TakKe, 4TO 3amac HA HAYAMO IJIAHOBOLO HEPHOTA
io - 0).

B) Brrumcamre, CKOJNBKO DPa3IWIHBIX BHAYEHUH Cj:, OMPENENIeMBIX
soipaskenuem (1) pasm. 9.6, meoGxomumo paccauraTh [JIsA OPHOMEHEHHA
anrroputMa pemenunsa ofnmie#l Momenu ¢ BOTHYTo# ¢yEEOmEH 3aTpar.

11. CopaBefnEBOCTH TEOPEMBI 0 BUAE ONTHMANBHON MpPOTPAMMEI A
MOJ(eJIF VI PABJIEHUSI IPOW3BOLCTBOM T 3aIMAcCaMd C BOTHYTOHW (yHKImMei
3aTpaT TOKaseBaeTca B Koume pasm. 9.5. [okasaTeabcTBo 0CHOBAHO
ma nexecoobpasHoctn Jmbo yBeawdeHUs I, HA BEIWIWHY ip_;, JEOO
VBeJIMUEHAs Ha BEJIWYHHY Zp BHIOyCKa Ha Oosee pammeMm mepmope. Ilyers
3ajiaEa mporpaMMa, B KOTOPO# i ofHoTo miam GoJiee OTPE3KOR BHIIOJ-
HAETCHA YCJIOBHE i,_,%; > 0. Byjer au onTmManbHONW W3MEHEHHAS IIPO-
rpaMma, NOJydYeHHas N3 3ajaHHofl DOyTeM Takmx mpeobdpasoBammii?
OGocmyiiTe Bam OTBET.

12. 3apgava ¢umpyu «Pactymmit c6mt» (pasg. 9.6). Paccmorpmre
mpuMep, YCJAOBEA KOTOPoTo mpusemeHsl B Tabaumme pume. 9.5. Haiimmre
ONTEMAIbHYI0O HPOTpaMMy, ecad GYHKOEs 3aTpaT Ha Comep;kamme 3ama-
cos mMeeT BUX f; (i;) = hyi;, THE A BCEX OTPE3KOB

a) by = 1; 6) hy = 2.

13. B mopenm ¢ Bormyroit ¢ymkumeir sarpar (pasm. 9.5, 9.6) mas
BCEX OTPE3KoB IJIaHOBoro mepmoma D; = 1

5z, opa z; =0, 1, 2, 3,

Ct(xt)={12+xt opa z; =4
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m hy (i;) = hyi;. (3ameTmM, 9T0 3TO YNPaKHEHHE HANOMHUHAET 33139y
dmpmur «Pactymuii cOmT» B pasa. 9.6, rme B Tabamue pme. 9.5 dynrnuma
IPOM3BOJICTBEHHBIX 3aTPaT I { = | ImOJHOCTHIO COBIAaeT ¢ IpHBe-
IEeHHOH B HACTOANEM yIpakHeHmnd.) HaiifuTe onTEMalibHYyI0 IPOrpaMMy,
ecJd [ Bcex oTpe3koB k; = 0,1 Ipm AIRTEIBHOCTH NJIaHOBOTO IIEPHOJias

a) N=4,6) N=58 N=6;1) N=7T;

n) N=28,¢) N=9

) HafinTe ONTEMAJbHYK Iporpammy miag hy =1 u N = 9;

3) To e qua by =2 1@ N = 9.

14. Brimonmnte yupaskaenme 13, B3sAB caenyomyio QyHKIZIO 3aTpaT!

C. ( )_{0 mpr z; = 0,
e\ = 342z npm =z, >=1.

15. BumoamnTe ynpaskaenme 13, DpuHEAB [71a Beex oTpeskoB D; == 2.

16. BomoammTe ynpaskmemme 13, TPHHAB COpPOC H3MEHAOIIAMCS
OO0 OTpesKam ciefywmuM obGpasoM:

ayD,=1,D,=2,D,=1,D,=2, ...,

6) Dy=2,D,=1,D;,=2, D, =1, ....

17. Bomonrnte ympaskmenme 13, DpwWHAB 8aTpaTH Ha COJEp/KAHE®
3aIIaCOB MEHAIIMAMHACS OT OTpPe3Ka K OTPE3KY CleqyrmmM o6pazoM:

a) by =1, hy =2, by =1, hy =2, ...,

6) hy =2, hy =1, h3 =2, hy =1, . ...

18. B xomme pasa. 9.6 yTBepkpmaercd, YTo HWCIOAB30BAHHE DPEKYp-
PEHTHOTO COOTHOINECHNS AWHAMHYECKOI0 HporpaMMmpoBaHmsa (4) MokHO
paccMaTpuBaTh KAaK HAXOMKJIEHHE KpaTdafimero myTd HA ANWKIMIECKOR
cetn. PaccmoTpuTe BHYHCIEHHA, IPOAENaHHELE B (5), W MOBTOpHTE ITH
omepanum Ha ceTu puc. 9.7; moKayKUTe CBA3H ¢ HAXOKICHHEM KpaTdaiime-
To OYyTH Ha ANAKJIAYECKOH ceTH.

19. Ilycrs pazpemeHa 3aflepsRKa B YAOBJETBOPEHAHN COPOCA, OTHAKO
BeCh COPOC KOJBKEH OHTH yMOBIETBODEH K KOHIY IUIAHOBOTO HEPHOJA,
T. €. Mg ¢ < N [omycTaMbl OTpPHALIATENbHEE 3HAYEHHAS ;. BHIOJHETE
yupaskaenme 13, mm. a) — e), ecnim YHKOUS B3aTpaT Ha COHEpPIKaHEE
3amacoB M mTpada 3a 3afep;KKy YIOBIETBOPEHHS CIOPOCA HMEET BHJ
he (i) = Ry | Iy | , THe

a) hy = 0,4; 6) hy = 1; B) hy = 2.

20. Paccmorpmre npmmepn (1) — (3) pasnm. 9.7. Ilposepyre pesymb-
TaTH, npuBenesnrie B (4) m (5).

21. CpasunTe CBEEHHA O IPOrpaMme, KOTOPHIE JAa0T COOTBETCTBEHHO
TeopeMa O JIINTeAbHOCTH ILIAHOBOTO MEPHONA JJA MOJENH C BHITYKJIOH
¢ymxnmeir 3arpaT (pasn. 9.4) m TeopemMa 0 ANHWTENBHOCTH IIAHOBOTO
nmepmoja AAsS  MOJeNW, YUATHBAKIEH efmHOBpEMEHHHE
(pasm. 9.7).

22. PaccMoTpmTe TEOopeMy O MIMTEABHOCTH IJAHOBOTO IEPHONA AJA
Moflel, YYATHEBAlIIE# eJuHOBPEMEHHEE B3aTpaTH (pasg. 9.7); mycTs
NepBHIi MeCAN NJIaHOBOTO IEpPHofa — SAHBADh.

a) Ecnm ks == 5, Kakme BHBOAH MOKHO cledaTh o6 onTmMaJsinHON
nporpaMMe Ha OCHOBE JacTwm (a) TeopeMmb?

3aTPaTH
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6) Ecau ks = 3, Karkume BBIBOIHI MOMKHO CeNaTh 00 ONTMMATLHOM
mporpaMMe Ha ocHoBe dactu (0) Teopembi?

23. a) Ilposepbre copaBemIMBOCTEL PEKYpPPEHTHOrO coorHomienmsa (7)
w3 pasg. 9.7 paa caydas apHeNHOH (YHKIMH 3aTpaT Ha COZep;KaHme
3aIaCOB.

6) Bmecure B (7) HeofxoguMiie W3MeHenus [JA TOrO CJIydasd, KOTrma
3aTpaTH HA COePIKAHUE 3AMACOB XAPAKTEPUIYITCA BOTHYTOW PymRImei
ob1mero Buma.

24. TlpoBephTe MpPABUIBHOCTH PE3YyJbTATOB, NMPUBEJEHHLIX B KOHIE
pasn. 9.7, m obwacHuWTe, modeMy B JAHHOM CIyYae He BHIOAHACTCH
gacth (6) TeopeMBl O AMMUTENHHOCTH IIAHOBOLO IIEpHOfa A MOJENH,
VUATHIBAIOMEH eMHOBDEMEHHEIe 3aTPATH:

a) mposepsre (II);

6) mposepsre (IV).

25. 3agaga ¢mpmer «apautuny (pasg. 9.8). B peryppentrHoM cooTHo-
prepun (13) MTUHAMHYECKOTO MPOTPAMMUPOBAHUA IIOKA3aH CIIOCO0 UCIOIb-
30BANUA KBaJPATHIHON (PYHKIWU HM3JEeP:KEeK CIIaKUBaHUA.

a) Bamumure ¢ynknuo (13), BRIWUMB B Hee KyCOUHO-THHEHHYIO
dynknmo mamep;Rex CriakmBamus (4), THe [JAA BCEX OTPE3KOB @; =

= b, =

6) Mcnoas3yd moJdydeHHYI B 1. a) (YyHKIHUIO, TOCTPOHTE W 3amoJ-
HUTE Tabaumel, aHamoTWIHHe TpuBeieHHsM Ha puc. 9.8—9.11.

26. Tpegnoxute mo wpaliHeil Mepe ABe (QYHKIUUM U3JEP/HEK cria-
RUBAHUA, KOTOPHle MOTYT PaccMATPUBATHLCA KaK TpHeMieMas 3aMeHa
dyurnuii (3) u (4) us pasn. 9.8.

7. Tloramure, KaKWe M3MEHEHHUS Heo0XOIMMO BHECTH B PERyppPEeHT-
poe coorHomenme (6) w3 pasm. 9.8 B ToM ciaydae, KOoTAa 3aTpaThl Ha
oTpeske { 3aBUCAT He TOJIBKO OT Iy, iy U Zy_g, HO U OT Z;_y. [IpUHAB cyIme-
CTBOBaHHME TAKOU 3aBUCHMOCTH B 3aZade upMbl «I'apaHTHA», BHABHTE
yBeiardenue 00beMa BHYUCIMTENBHHX Olepammii Mo CPaBHEHHIO ¢ TeMH
BHUUCIEHHAMU, KOTOphie TpeGoBanuch MJaAA mocTpoenusa  Tabami
puc. 9.8—9.10.

28. Q0bAcHUTEe, Kax BHl OOHHMAaeTe CIeyIOMUe TePMHHBI:

BRIYKJIAA QYHRINA;
BOTHYTAs (PYHKIAA;
yGOeiBatonias (Bospacraiomasi) upefensHad 3QPeKTHBHOCTH
upu yBexmuyeHdd MacimTaba HpoU3BOACTBA;
aHAIN3 [JAUTEIbHOCTH ILIAHOBOTO MEpHOAa;
JUHAMAYIECKAs MOAENh YKOHOMHUYECKHM BLITOJHOTO
pasMepa mapTHu;
BaTpaTsl Ha MOATOTOBWTENLHEE ONepauuu
Wi TnepeHanafry (eqmmoBpeMeHHEIe 3aTDPATHL);
CKUIKMA 3a pasMep 3akasa (WiId cTyHerndaThle IeHBI);
“TOYKA B0O300HAaBICHNA;
N3IEPMKYN CTIIAHHUBAHUSA.



IUHAMAYECKHWE MOJEJIHM VIIPABJIEHUSA 3AIACAMM 85

YOPAKHEHUA HA PA3BUTUE BBIUUCJIUTEJBHBLIX HABBLIKOB

Yopaskaenua 29—37 oTHOCATCA K MOJENH YODPABICHUA 3aMacCaMm|
¢ BHINYKJIOH ¢yHKIfmedl 3aTpar, omucanHHo# B pasm. 9.3 (mamomMuum, 410
HCXOMAHHIN 3amac Ha HadYajlo OIAHOBOro mepmoma iy = 0).

29. Ilycrs QyHRIUM TPOM3BOJACTBEHHHIX 3aTpaT 3agaHbl Tabnumei
puc. 9.12, manpumep jasa orpeska 1 BHOycky x;, paBaomy 12, coorser-

3aTpaTH HAa BHINYCK equHUIE &

Bamyck egmmu-|| Otpesok 1 | Orpesox 2 | Orpesok 3 | Orpesok 4
o k-~
1<kLH 1 2 1 4
6 < k<10 3 3 6 4
1Mk 15 6 5 7 8
16 < k<20 10 8 12 9
Puc. 9.12.

cTByer of6maa cymma 3atpar 32 (1-5 -+ 3.5+ 2.6 = 32). llycrs,
maJjiee, 3aTPATH Ha COflEP/KaHWe 3aMACOB pPaBHH h; (i;) = hyiy, THE hy =
=1, hy, =2 u hy = 1, a copoc cocTaBiseT COOTBETCTBEHHO

D, =10, D, =3, D,=17, D, = 23.

a) Haiinure onTuManbuyio OpOH3BOACTBEHHYH mporpammy. Jlas
KaKI0T0 M3 OTPE3KOB [ YKAsKHMTE BHIIYCK Z; M YPOBEHD 3a0acOB Ha KoHeI
oTpesKa i;.

6) Haiiqure onTmManbHy0 OPOU3BOACTBEHHYH TPOTpaMMy, IDHHAB
IJg BCeX OTPEe3KOB OrpaHWYeHuWe Ha YPOBEHB 3alacoB iy < 5.

B) Ompenennre BIMSHNE YBeIWIeHHA HA e[MHUIY COpoca Ha NEPBOM
orpeske (ana kotoporo D, = 11); Ha BTopoM oTpe3Ke; Ha TpPeThEM
OTpEe3Ke; Ha YETBEPTOM OTpesKe.

r) Hafigure onTmmMaibHyl0 TPOM3BOACTBEHHYIO IPOrpPaMMy, HPHHSAB
mag Bcex orpeskoB hy = 0; hy = 5.

n) Halinute onTuMaidbHyI0 NMPOU3BOJCTBEHHYIO LIPOIpaMMy, MBMEHUB
cupoc caegyomum obpasom: Dy = 3 u D, = 10; D3 = 23 u D, = 17;
D,=17 u D; = 3.

30. IIycrr mucxofmble JaHHBHE 337a9d COOTBETCTBYIOT IIPHHATHIM
B 0. a) ympaskmenusn 29. [Ipumem, 9To coBorkymHHi cmpoc Rp, ompe-
JeaseMui B COOTBETCTBUHT ¢ Bhipamienuem (1) us pasp. 9.4, ynosaersops-
€T HepaBeHCTBAM

D
3 D — k<R, <

=1 . t

NSk

D+ k.
1

l

Jlas kakoro M3 YKA3BIBAEMBIX HIDKE BADHMAHTOB 33jaYd HaHguTe 3HA-
wenua Beauwann X, (S) u X, (T), ompeneneHdie B Teopeme O JJIUTEIb-
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HOCTA IJIAHOBOTO WMEPHOZA [JIA MORENH ¢ BHIYKIOH QyHKIHUeHd 3aTpar,
BEITACIHNTE 3HATEHHS COOTBETCTBYIOMHEX 00BEMOB BHUYyCKA W ypoBHER
3allacOB Ha KOHEI[ OTpPe3Ka W HadepTuTe rpaduK, aEAJIOTHIHLIA IpABE-
geHHOMY Ha pmc. 9.4. OO0bacH@Te, MOKHO IH HAATH OUTHMANBHEIHA
BHIOYCK AaA oTpe3ra 1:

a) k= 1; 6) k=2 B) k = 3.

31. Ilycrs mexonume JaHHKE 334aYd COOTBETCTBYIOT H. a) yIpaKHe-
mna 29. Ilpumem, aTo coBorynHui cupoc Rp, ompemenseMuil B COOTBET-
cTBum ¢ Bepaxermem (1) ms paspg. 9.4, ymosimerBopser HepaBeHCTBAM

P
3Dy~ pk < Rp< 3 Di+ph.

JIsa KaKAOro W3 yKA3HBAEMHIX HA/KE BAapMAHTOB 3aJaud HalAmTe 3HATE-
Bua Xp (S) m X, (T), oupeneneHnsie B TeopeMe o JIUTEILHOCTH ILIAHO-
BOr0 mepHmofga AJA MOMAEIN ¢ BHOYKJION (YHKIWed 3arpar, BHIYHCAHATE
3HAYEHHA COOTBETCTBYWIAX OOBEMOB BHIOYCKA K YPOBHEH 3a1acoB
H2 KOHeIl OTpe3Ka M HauepTuTe TPAQWK, AHAJOTHYOAHN HPHBEOEHHOMY

Ha ¢ur. 9.4. OObACHATE, MOKHO JW HAWTH OOTHMAlbHHN BHIYCK AJIS
orpesra 1:

a) k = 1; 6) k=2 B) k = 3.

32. Ilycrs mamrennHocTs miAapoBoro mepmofa N paBHa 3 OTpe3sKaM,
mpraeM QYHKOHA OPOM3BOJACTBEHHHIX 3aTPAT W 3aTPAT Ha COAEP/KAHEE
3amacoB [JA Bcex orTpe3xoB mMeoT Buf C; (z;,) = x} m hy (iy) = R4y,
B kaykgoM M3 OpUBeJEHHHX HIWKe OYHKTOB ylIpayKHeHmA Halifmre omTm-
MaJbHYI0 HOPOH3BOJCTBEHHYI0 HPOrPaMMy W YKAJKATE YPOBEHBL 3alacoB
HA KOHEI, Ka/KAOTO0 U3 OTPE3KOB.

a) [IpmMmre nus Bcex orpeskoB ¢ hy, =0 m D; = 6.

6) IIpummre s Bcex orpesxoB ¢ A, =0 u Dy =11, D, = 5,
D3 == 2.

B) IIpmmmre mua seex otpeskoB ¢ h, =0 n Dy =2, D, =5,

D3 =5 11.

r) UcoonnayfiTe Te e magHEe, 9TO U B H. B), MOUOJIHATEILHO HAJO-
JKUB HAa Ka/KAHE W3 OTPE3KOB OTpaHmIeHme Ha 00BeM BHIOYCKA I; << 5.

n) WcoonpsyiiTe Te ie TAaHHEE, 9TO W B II. B), JOOOJHHUTEILHO Orpa-
HOYUB [JJA Ka;KAOT0 M3 OTPE3KOB YPOBEHb 3amacoB Ha KOHEI OTPe3sKa
i < 3.

e) Mcmonnaylite 15 Bcex oTpeskoB #; = 3 u Te jKe JaHHEE 0 CHPOCE,
49T0 W B I. B). 3aTeM NpHMHATE 4jiA Bcex oTpeskos i, = 11. Cparumre
pesyianTaTh, monyiemmme ana kh, = 0, hy =3 u b = 11.

w) Tlpmmmre jam Bcex orpeskos h; = 0, a TawKe UCHONB3YiiTE
TE ;K€ NaHHBE 0 crpoce, 9To u B 1. B), m C3 (T3) = 1,5 22 3aTtem npumute
h; = 3 mn, wnaromen, h; = 11. CpaBHuTe mOJIYICHUBE PE3YIBTATHI
¢ pesyabTaraMu O. e).

33. Ilpumure QyHKIEE OPOM3BOACTBEHHEIX 3aTpaT U 3aTPaT Ha
COflep/RaHUe 3a0acOB TAKHAMHM e, KaK H B yupasxHenum 32. llycrs coBo-
KYIOHH crupoc, ompeneiseMslil B cooTsercTBuu ¢ (1) w3 pasn. 9.4, ymos-
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JIeTBOpPAET HepaBeHCTBaM
TSR3, 6<SR <8, 23<Ry<<29

u h, = 0. Hafinure smauenns Benuant X, (S) u X, (T), ompeneneHBrx
B TeopeMe 0 JJIHTEeJIBLHOCTH NIAHOBOTO MEPUOTA TJIA MOJEIN ¢ BHIOYKJIOHN
$yHRUUeR 3aTpaT; BHYMCIKWTE B3HATUEHUA COOTBETCTBYIOmUX 00HEeMOB
BRIOYCKA ¥ yPOBHEH 3amacoB M HauepTuTe rpadux, aHAIOTHIHHNR IpU-
segeHnoMy va puc. 9.4. O6bsAcHHTE, MOKHO JHU HAUTH ODTUMAJLHEIN
BHIOYCK AiaA oTpeska 1. BrmommuTe Te ke omepanmm Opmw hy = 3
uh, =11..

34. Tlpumwure, wT0 paspeldeHa 3afep;KKa B YOOBJETBOPEHUH CIPOCA
¥ uTo (YHKUME OPOUBBOACTBEHHEIX 3aTPaT, 3aTpaT HAa COJep;KaHbe

3amacoB ¥ mTpadoBR 3a CBOEBPEMEHHO HEYAOBJETBODEHHHHA CIpOC [
BCEX OTPE3KOB HMEIT ciaefyiomumii BHf:

Rz upu i >0,
Ci(x)=2z};, h:(i)=
t( t) : t(t) { —ptit opu it<0.

Oua waporo ms mm. a) — 7)) yOpayKHeHWs paliiuTe ONTEMAJIBLHYIO
TPOM3BOCTBEUHYIO IPOTPAMMY I YKA;KUTE YPOBEHDb 3aUACOB MU HEYLOB-
JIETBOPEHHH{ cnpoc Ha KOHEI KaK0T0 U3 0TPe3KoB (Cupoc To/sRen OBITH
OOJHOCTHI0 YAOBIETBOPEH K KOHOY IJIAHOBOTO IEPHOIA).

a) Ilpmmute pas Becex oTpeskos A; = p; = 0, a cupoc paBHHM COOT-
BETCTBEHHO

D, =2, D,=5 Dy=11.

6) IlpmmumTe 151 Bcex oTpesroB A; = p; = (), a CUPOC PABHHIM COOT-
BETCTBEHIO

Dy=11, Dy =5, D3=2.

B) Ipumure cmpoc Takum jke, Kak B m. 0), a by = 0 u p, = 3 qan
BCEX OTPE3KOB. 3aTeM IPHUMWUTE [Jsd BCEX OTpeskoB 2; = 0 m p, = 11.

r) Ilpmmure mus Bcex orpeskoB h; = p; = 0, a cOopoc paBHEIM COOT-
BETCTBEHHO ’

Di=2, Dy,=11, Dg=5.

n) IlpumuTe cmpoc TaruM 3Xe, Kak B I. N), a #; = p; = 3 JIA BCex
OTPE3KOB. 3aTeM [JJIsi BCeX OTPE3KOB mpumuTte 2, = p, = 11 u, maxoHeIt,
ht =2m P = 4.

35. Iycrp gaurensHOCTH MIAaHOBOTO mephofa N pasHa 8, m 4JsA Bcex
0TPe3KkoB (YHKIUH TPOM3BOJCTBEHHEIX 3aTpaT W 3aTpaT HA COTEpHaHUe
3amacoB umMeloT ciexyiomuit Bun: C, (xy) = x}, h; (i;) = hyi;. Hpumunte
COPOC PaBHBIM COOTBETCTBEHHO

Dy —4, Dy =20, Dy=2, D,=0, D;=06, Dg=4,
D7=1, Dg=3.
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Hnsa um. a) — k) yOPOUKHEHUS HAWAUTe ONTUMAIBHYI0 IIPOM3BOICTBEH-
HYI0 HODPOTPAMMYy U YKQKATE YPOBEHb 3aMacoB Ha KOHEI KayRkIoro U3
OTPE3KOB.

a) Ilpumure puas Bcex orpesxos i; = 0.

6) llpuMure Aana Bcex oTpe3KoB umoouepepmno h; = 1; h, = 3.

B) Ilpumure nns Becex oTpeskoB h; (i;) = if.

r) [lpummure pua Beex orpeskoB h; = 0. Kpome toro, npumure
C, (z;) = 1,5 2} noogepepno qusa ¢t = 2; t = 4; t = 7.

m) llpmmure nisa Bcex oTpeskos i; = (; OIUTENBLHOCTH IJIAHOBOTO
mepuoga N paBma 9. Karmm mosker Opirh Haunbonpinee smagenme Dy,
Opu KOTOPOM OUTHMANLHEM 00beM BHIIYCKa r;, HAUMEHHBH OaA m. a),
ocraercsa meusmenubiM? To jxe mma z;? To ke gma z,?

e) Ilpumure 1aa Bcex oTpeskoB h; = 1. OTserbTe HA BOOPOCH,
KOTOpHE IIOCTABIEHH B M. [).

;i) Ilpumure pas Bcex oTpeskoB k, = 3. OrTBeTnTe Ha BOIPOCH,
KOTOpHIE TOCTABJIEHH B M. [).

36. Dyuxmuum MPOUBBOJCTBEHHBIX 3aTPaT H 3aTpaT HA COJEpIKaHue
3aMaCOB OCTAIOTCA TAKUMH iK€, KaK U B YHOPA;KHEHUH 3D; OJA BCEX 0TPes-
KoB h; = 0. Haiigure smawenua Bemmaun X, (S) m X, (T), ompenenen-
HHX B Teopeme O [JIHTeILHOCTH MJIAHOBOTO MEpUofa AJsA MOIEeNTd C BH-
TIYyKJI0H QyHKI{UEN 3aTpaT, COOTBETCTBYIONUE 3HaYeHns 00HeMOB BEIIYCKa
U ypoBHeii 3amacoB Ha KOHEI[ OTpe3ka W HauepTuTe I'paduk, aHATIOIUI-
HEH mpusefennoMy ma puc. 9.4. OO6bsicumTe, MOMKHO JU HAUTH ONTHU-
MaJbHBIA BBHITYCK I orpeska 1.

D P
a) X Dy — k<< R, << D) D, + k. Bumonuure ymupaskmenme Nis
t=1 t=1
k=1unk =2
D
6) 2 D, — pk < By <

k=1unk=2
B) Bumosanure Takoid jKe amaNm3, €CAM IJs BCEX OTpe3koB A, = 1.
37. Paspemena 3afepsiKa yIOBIETBOPEHUA CIPOCA; CIPOC U QYHKIHA
MPOK3BOACTBEHHRX 3aTpPAT OCTATCA TAKHMHU K€, KaK ¥ B yIPaKHEHUI
35; QyHKIMA 3aTpaT HA CONep)RAHMe 3alacoB ¥ MTPadoB 3a CBOGBPEMEH-
HO HEYIOBJETBOPEHHHI CIPOC MMEeT CIEeTYIOMMH BH:

i = {

D; + pk. Bumoanure ynpaskHenue IS

IR

t

htit npm it>0,
—piy mpu ip<LO0.

(Copoc pmomxen OHTE IOJIIOCTHI0 YAOBIETBOPEH K KOHIY IIAHOBOTO
nepuoja.) Halipure onTUManbHyo IPOM3BOACTBEHHYI0 IPOTPAMMY A
BapMaHTOB a) — JI) 3afadd M yKayKHTe 3HaUedle YPORHA 3alacoB WM
HEYIOBIETBOPERHOTO CIPOCA HA KOHer RaKIOro H3 orpeskoB. [luasa Bcex
OTPEBKOB!

a) hy =p, =0; 6) hy=p,=1; B hy=p;, =35 1) by =1
up =38 hkh=3np =1
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Yuapaxaerna 38—43 OTHOCATCA K MOJeNH YOPaBICHHA B3alacaMm
¢ Boruyroil ¢yHKumeH 3aTpar, mpuBEfenuoil B pasn. 9.5 (mamommmM, uro
UCXO[HBI YpOBEHD 340ACOB HA HAaYajJo MJIAaHOBOro mepmopa iy = 0).

38. NnurenasHocTh nmiaaHoBoro mepuopa N paBHa 3; QYHRIHH Ipo-
U3BOLCTBEHHHIX 3aTpaT W 3aTpaT HA COJAEPKAHWE 3aIACOB WMMEIT cie-
AYIOMMH BUA:

Ci(zx)) =12 + 82y mpm z, =1,

Colzg) = 2+ 92, mwpm z,>=1,

Cs(z3) = 5+ 10z3 mpu z3 =1
u h; (iy) = hyi;. Copoc pasen coorsercrBenno Dy = 0, Dy, = 3, D3 =
= 20. Haiinute onTMMaIbHYI0 IPOU3BOJCTBEHHYIO IDPOTPaMMy [
0. ) — B) YOPOKHEHHA U YKQGKWUTE YPOBEHD 3aIacOB HA KOHEIl KajK-
foro #3 oTpeskoB, Jlus BCEX OTPEBKOB:

a) hy = 0; 6)h, = 1; B) by = 2.

39. JlnurensnocTh miamoBoro mepmoga N paBHA 4, a OapaMeTpH
$yHKIUI TpPOU3BOACTBENHHX 3aTPaT HpHBEAeHs B Tabamie puc. 9.13;

3arparsl Ha BHIIYCK eIAHUAOH k

Bumyck enman-|| Orpesok 1 | Orpesor 2 | Orpesox 3 | Orpesok 4
uu k
1<k 10 8 12 9
6Lk 10 6 5 7 8
1M <ELES 3 3 6 4
16 < k<20 1 2 1 4
Pue. 9.13.

Hampumep, aas orpeska 1 Bumycky z; = 12 coorBercTByer ofias cymMma
sarpar 86 (10-5 4 6.5 + 2.3 = 86). Qyuxuum 3aTpaT Ha COAEPIHAHUE
3amacoB UMENT Buy A, (i;) = hyiy, Toe Ay = 1, hy = 2 m hy = 1. Cupoc
PaBEeH COOTBETCTBEHHO

D, =10, D,=3, D,=17, D, = 23.

a) Haiftipure onTuMaldbHYI0 DPOM3BOCTBEHHYIO IPOTPAMMY. ¥ KayKUTE
AN BCeX OTPE3KoB 00BEM BHIIYCKA Z; W YPOBEHb 3amacoB i; Ha KOHEI,
OTpe3Ka t.

0) Boispure BamAnUe yBeamueHuws Ha €AMHUIY cmopoca ma orpeare 1
(rar wro Dy = 11); ma orpesre 2; Ha oTpeske 3; Ha OTpeske 4.

B) Haiigure onTumanabHylo DpPOMSBOJACTBEHHYI0D LOPOTPaMMYy, €CIH
O BCex oTpes3koB h; = 0; A, = 5

r) Hafifure onTuManmpiyl NPOU3BOACTBEHHYI0 NMPOTPAMMYy LPH CJe-
oylomux msMenennax copoca: Dy =3 u D, =10; D3 =23 u D, = 17;
Dy, =17 u D; = 3.
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n) Hahigure onTuUMaapHY0 NIDOM3BOACTBEHHYI HpPOrpaMMy, eCJaH
JJIA BCEX OTPE3KOB (YHKIMA 3aTPaT HA COLEp:KAHME 3a0ACOB HMMeeT
BUJ ht (lt) = Vit'

40. Ilycth mcXopmHBe mapaMeTpH 3aJa9M OCTAIOTCH TAKHMM KE, KAk
7 B ynpaskHenmn 30, ogHAKO paspelleHa 3afep:KKa B YNOBIETBOPEHHH
cupoca. [[nA BCex oTPe3KoB (QYHKIHMA 3aTpaT HA CONEPIKAHZE 3aHACOB
7 mTpadoB 3a HECBOEBPEMEHHOE yHOBIETBOPEHHE CIPOCA MMEET CIeyio-
muit BULA:

. fyiy opu i >0,
by (iz) = { , .
—pity wopm <0,
(K xommy miaHOBOTO IEPHONA CIPOC JOJIKEH OHTH IIOMHOCTHIO YIOBJIET-
Bopen.) Halinure oOTUMANBHYI0O NPOM3BOACTBEHHYI NPOTPAMMY [IJIA
Om. a) — B) yOPa:KHeHUA B YKAKUTE YPOBEHD 3aIIacOB MK HEYIOBIETBO-
pEeHHBIH €UpoC Ha KOHEI[ KasKI0ro m3 OTpe3koB. [laA Bcex OTPE3KOB
OPUHATE:

a) hy = p, = 0; 6) hi = p; = 1;

B) BMECTO IPHEBEJEeHHON BHIe (YHRIHEHE 3aTpaT Ha COJep:Kanue
3amacoB 1 MTPadoB 3a HEYNOBAETBOPEHHHH cIpoc HCIOJAb3yidATe HYHKIAIO
e (i) = Vi | -

41. [InwmrensHocTh miIaHOBOTO mepwofa N paBHa 8; mis BCEX OTpPe3-

KoB (QYHKImA IPOH3BOJACTBEHHHLIX 3aTpaT mmeeT Bui Cy (z;) = Vs
CIIPOC PABEH COOTBETCTBEHHO:

D=4, D, =20,Dy=2,D,=0,D; =6,Ds =4 Dy =1,Dg = 3.

Haiinure onTUMAIbHYI0 TPOM3BOACTREHHYI0 OPOTPAMMY IJA MM, a) — B)
3aa9ll M YKajKUTe YPOBEHH 3aMacOB HA KOHEI| Kajigoro orpesxa. Jlas
BCeX OTPesKoB (YHKIUWA 3aTpaT Ha CONEpIKAHHE 3amacoB paBHA:
a) by (i) =0; 6) hy (i) =115 B) By (i) = Vip
42. Tlyern mexopume mapaMeTphl 3aJaud OCTAIOTCA TaKHMH jKe, Kak
B yupakpesmm 41, ojHaKo paspemeHa 3afiepiHKa B y/I0BJETBOPEHHA
cupoca. Jlasa Bcex OTpeskoB QYHKOWA 3aTPAT HA COJEPIKAHOE 3amacoB
u mrpagoB 38 HECBOSBPEMEHHOE YIOBJIETBODEHNE COpOca MMeeT CIefyio-
muii BHj:
. huis upnr i; >0,
hi (i) = { , .
— D¢l TPH lt<0.

(K KOHIY IIaHOBOTO HMEPMOKA COPOC HOMEH GHTH MOIHOCTHIO YIOBIET-
popen.) Haiinute onTmManpbHyn NPOA3BONCTBEHHYK MPOTPAMMy IJs
OI. a) — B) YOPKHEHHS M YKAKUTE YPOBEHb 3aIacOB HIH HEYTOBIET-
BOPEHHHI CIPOC HA KOHEI[ KayJA0TO M3 OTPe3KoB. JIJIA BCeX OTPE3KOB:

a) hy = p; =05 6) hy = p; = 1;

B) BMECTO NPHBEAEHHOY BHIE QYHKIAE 3aTpaT HA CoOfep:HaHme
3amacoB B MTpadoB 3a HEYTOBIETBOPEHHLIA CIPOC ACTONB3YHATE PYHKIMIO
Ry (i) = Vi |-

43. na uno. a) — %K) yOpaKHEHHA YKAKHUTE ONTHMAJLHYI0 HPOM3-
BOZCTBEHHYIO OIPOrPaMMY M COOTBETCTBYIOMZE YVPOBHH 3aIlacoB Ha KOHET
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KQUKIOT0 M3 OTPE3KOB HPH AANTEIBHOCTH WJAAHOBOTO imepmoma N, Tie
sHavednA [N OPHUBENEHH B YCIOBHAX HAJNSA COOTBETCTBYIOMUX IYHKTOB.
Jusg Bcex orpe3xoB (QYHKIUE OpPOH3BOACTBEHHHX 3aTpaT H 3aTpar Ha
COflep;KaHHe 3aMacoB MMENT clefyomuil Bui:

0 pu .’Et=0,
C = ki (i) = hyise
¢ (@) { s(t)4cury mpm z; =1 w b (i) e

a) Ilycts N = 10 u pgna Bcex orpeskoB s = 36, ¢; = 5, Ay = 1,
Dt = 8

) Ucnonssyiite ganHbe Aif 1. a), W3MEHUB JWIOb CIPOC: MPAMUTE

(=)

D; = 20 gns orpesros 3, 6 m 9 u D, = 2 115 Bcex 0CTAIBHKX OTPE3KOB.
B) Ucnonnsyiite fanHse s m. a), A3MEHHUB JWOIb CIPOC: MPUMUTE
Dy = 20 pns orpeskon 2, 5u 8 m D; = 2 1is BCEX 0OCTANLHHX OTPE3KOL.
r) Ucnonpayiite mamaeie Mg o. a), U3MEHUB JAIOb CIPOC: IPHMUTE
Dy = 20 gna orpesxoB 1, 4, Tu 10 uw D, = 2 gus Bcex oCTATBHEX 0TPE3-
KOB.

) Ilyecte N =12, ¢; =5, h; = 1; D; = 8 gusa Bcex OTPe3KoOB,
s; = 100 mus oTpeskos 4, 5, 6, 10, 11 u 12 m s, = 36 pua Bcex ocTAIB-
HBEX OTPE3KOB.

e) WcmonpsyiiTe JaHHEe AJNA m. a), OHAKO cUmTafiTe, 410 QYyHKI[HAS
3aTpaT Ha CoTepiKaHme 3amacop mMeer Bun k, (i) = Vi;.

) WcmonpsyiiTe mammbie 1Jig H. a), OMHAKO CUMTANTE paspelieHHoi
3aflepIKKY B yAoBiIeTBopenuwd cmpoca. Jlas Bcex OTpe3skoB (QyHKIUA
3aTpaT Ha CONep’KaHme 3amacoB W MTPadoB 33 CBOGBPEMEHHO HEYOBIET-
BOPEHHHI cupoc umeeT Buf Ay (i) = | iy | .

3) Jlus mm. a) — ;@) moxaskmTe, KaKmM 00pasoM BHYMCIUTENBHBIN
allTOPUTM MOKHO YIPOCTHTH OJarofaps MCIONb30BAHEI) TEOPEMEL
0 JIUTENBHOCTH MIAHOBOTO NEPHONA IJIA MOJeNIH, YYMTHBAKIIEH eJuHo-
BpemeHnbie saTpatel (pasg. 9.7). IJokakuTe Tak/Ke BO3MOMKHOCTb IIpHUMe-
HEeHUsi pPEKYPPEHTHOro cooTHomernus (7).

44. PaccmoTpmTe 3amady, IPUBECHHYH B ynpaxuenmd 44 tia. 8.
MokHO 1M IOTYYHTL OOTHMAIBHYI NPOTPAMMY, MCIONb3YS:

a) ONMCAHHLIA B pasf. 9.3 aixropuT™M [is MoJenu ynpaBIeHHWs 3ama-
caMi C BHIYRION QYyHKOWeH 3aTpar;

6) onwcamHbl#i B pasm. 9.6 aaropmT™ [Jst MONeIH yIpAaBISHWA 3ama-
CaMH C BOTHYTOH QyHKOHe# 3aTpar.

B) JlaiiTe MCTOMKOBAaHME PE3YILTATAM, MONYIEHHHM s mm. a) u 0).

JOIOJMHUTEJIBHBIE VIIPAHEHWUSA

45. Paccmorpmre Mopenh yOpaBJEeHHA B3allacaMl, OIUCAHHYIO B
pasg. 9.1. I[IycTe DpomsBojicTBEHHBIE 3aTPATH Ha OTPE3KEe [ BKIIOYAIOT
IBa dJeMeHTa: 3aTpath Ha pabouymo cuny L; (r;) m cTomMOCTH CHpBA.
Tlocnegusas wucuuciaserca ciaegyiomum ofpasoM: HA oTpeske r Qupma
MoeT 3aKymaTh M000e KOJAMYEeCTBO CHDBSA [0 HEHE Dr 33 ELUHULY
(egununa W3MEpPEHUs KOJMIECTBA CHIPbA BHOpaHA TakuM 00pasoM, d4ro
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OHA COBHIAJaeT € PACXOAOM CHpbf HAa BHIPAOOTKY eIHHHUIE TOTOBOR
npopyruuu). LleHs p, A7 Bcex oTpe3KOB M3BECTHHI ¢ HAYANIA TJIAHOBOTO
meprofa. Llpm 3akymke cHpbs B Hadajie MIaHOBOTO MEPHOJA U €ro Xpa-
HeHUH [JIA NOCIAeAYIOMEeTro HCIOJIb30BaHMA (QUpMa HeceT pPACXoAH Mo
COlePRANUI0 3aIaCOB; OMIaTa KayKIoM eJHHUIIE 3amaca CHPbA Ha KOHEI,
orpeska r cocrasuager ;. IlpemnoskmTe panMoOHAJABHBIA MeToj ydera
peuleHnii 0 3aKYUKEe CHIPhA B Mojelu, onucammoi B pasg. 9.3 u 9.5.

46. JIna mo. a) w 0) manosxuTe cuocol MoAmPHUKANME ANTOPHTMA,
MO3BOJMAMHAA YIeCTh MOJOMKUTENBHEI YPOBEHL HCXOIHOTO 3amaca Ha
Hawajo miaHoBoro mepumopa (i, > (). Bmauame yxasure, Karywo reie-
co0bpasHo BBeCTH MOAMPUKAIUI, B Clydae KOTha QYHKIUH 3aTpaT Ha
coflep;RAHHE 3amacoB WMET U BCeX OTPeskoB BuA hy (iy) = hyiy.
3aTeM IMOKaUTe, KAK M3MEHAETCH MOIXOj, €CaH He BCe JYHKIOMM 3aTpar
HA COJEPIKAHUe 3aNacoB JMHEHHEL:

a) B MofieJM YOPABJIEGHUs 3amacaMd ¢ BHIOYKION GyHRImMeH sarpar,
onucaHHo# B pasg. 9.3;

6) B Mojlei yOpPaBIGHWA 3amacamMu ¢ BoTHyToll ¢yHkImeii sarpar,
onmcanHo#t B pasa. 9.6.

47. a) llpemmosxure MoRLUQURALMIO  aJITOPUTMa,  OLUCAHHOI'O
B pasg. 9.3, mo3BOAAONIYIO YI€CTHh HATHYUME BEPXHUX TpaHdl 4, 00HeMoB
BHIIYCKA ¥; M BEPXHUX TPAHUI[ YPOBHH 3amacoB b, Ha KOHeI[ oTpeska f.

6) PaccmotpuTe Mopmesnp ¢ BOoTHYTOH (yHKIImeidl 3arpar, OMHCAHHYIO
B pasg. 9.5, m mpummTe, uTo Tocie XpaHeHus B Teuenme K oTpesros
XpaHUMasg NPOAYKIHA yCTapeBaer, TaK 9YTO €€ HEeJb3s WCIO0JIb30BATH.
[Ipepnomure pasymuoe msMenenme Kark GopPMYyIHPOBKU TEOPEMH O BHE
OITHMAJBHON IPOrPAMMEI, TAK M COOTBETCTBYIOI[ETO AJTOPHUTMA.

48. PaccMoTpure Mojenb  yOpaBJEHHA  3aIacaMd, ONHCAHHYIO
B pasa. 9.1, nupunAB 3amac Ha Hadajao miraHoBoro mepmopa iy = 0. Ecam
He YYUTHIBATL YCIOBHS TENOYUCIEHIIOCTH MePeMEeHHBIX, orpaHmIerus (4)

(5) MoskHO HpeIICTaBI/ITb B CHENVIOIIEM BUE:

>xh ED/“ t=1, 2, ..., N,

mpuaeM CTporoe paBeHCTBo o0sasareabHo cobaronaercs ans ¢ = N U Bce
2p == 0. Ilycrs wvunmmusupyemasd (@YHKIMA 3aTpaT HNMeeT BHI
C(zy, 2oy - - -, x; Dy, Dy, ..., Dy). [Ipegnonosxnm, uro sta QyHK-
IUs sBJIAETCS BOTHYTOU HO BCeM YIPABAAKIIEM TEPEMEHHEIM ZXp; 9TO
03HAYAET, YTO €CJTM HMEITCHA /BE JOIYCTUMBIE NPOTPAMMbI, a TPEThA
mporpaMMa CTPOMTCH KaK BHIMYKJIasg KOMOWHAIIMA OBYX 9THX HOporpaMm
(T. e. sABIAETCS WX CPeAHEB3BEIEHHON IpM JOOHX HEOTPHUIATEIBHEX
3HAYEHUAX BHIODAHHBIX BECOB), TO 3aTpPaThi, COOTBETCTRYIOIIWE TPETLEN
mporpaMMe, He DOPEBHIMIAIT BeIMYUHY, NOJTYIEHHYI0 B3BENIMBAHHEM
3aTpaT, OTBEYAIOMUX [BYM LEPBBIM IIpoTpaMMaM IIDH T€X e Becax.
Mosxuo mokasarhs (pasg. 14.9), wro omrumaabHas OporpaMMa COOTBET-
CTBYET BKCTPEMAJbIONH To4ke cmcreMbl orpanudenmii. (Bemomuum, uro
€CJIM MpPOTPAMMa COOTBETCTBYET sKCTpeMasbHOll TOUKe, ee Henb3A mpef-
CTaBHTH B BH/€ BHIYKJIONH KOMOMHAIIMU APYTUX JOLYCTUMBIX HPOIPAMM.)
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a) llpomepnre, obmamaer AWM mporpamMma, COOTBETCTBYIOMIAS OSKCTpe-
MaNTbHOW TOYKe, CIHEIYHIMM CBOMCTBOM: €CJIHW CYMIECTBYIOT OTPE3KH P
® q, p <g, Takue, 9ToO

Tp >0, Zpp1 = Tppy =, + .+, = 2Lg4 =0, 7,>0,

-1

TO g

Tp = 2 Dt.
t=p

6) l[lokamure, 9T0 a) SKBUBAJEHTHO TeopeMe O BHUE OOTUMANBLHON
HnporpamMMel, copMmyaupoBanuoid B pasg. 9.5. Obvacuoure, mogeMy rpm
eJBX 3HAYeHHAX Bcex [); onTmMalbHag mpoTpaMMa XapaKTepusyercs
TENHMY 3HAYEHUAMHU VUPABISONEX TEepeMeHHBIX.

B) llokasiure, 9T0 9HCIO JONYCTHMEIX HPOTPAaMM, COOTBETCTBYIOUTUX
BKCTpeMAJBHEIM ToukaMm, pasuo 2V~! (mpm D; > 0). OGwsicuure, rax
BTOT PE3ylbraT MOMKHO HCIOJb30BATH IIPU ONPEeNeHUH ONTUMAJIbHON
TWPOTPAMME.

B yupasmuenuax 49—58 meobxomumMo mOCTPOUTH MOJENL HA OCHOBE
PEKYPPEHTIBIX COOTHOIEHUH AUHAMUIECKOTo IpoTrpamMupoBanua. [laji-
Te Ompejiellennd BCEM HCIIONb3YEMBIM YCI0BHBIM oboznavenmam. [lpemo-
JRUTE AJeKBATHYI0 NeJeByl (YHKIMIO [Jd TOTO CJaYyYasd, KOT[a YHCIO0
OTPE3KOB JI0 KOHIlA IIAHOBOTO mepuofa paBHo 1, a Takke peryppenTHoe
COOTHOIEHNE [JA CJayd4ad 7 OTPE3KOB 0 KOHTA IIAHOBOIO IEPHOJIA.
O6BACHUTe, ¢ Uero CIefyeT HA4aTh M YeM 3aKOHYUTH BLIYMACIUTENBHEI
mpoirece.

49. PaccmoTpuTe Mofies  YIpAaBIEHHA  3aMACAMH,  OIMCAHAYIO
B pasg. 9.1.

a) IlobaBbTe orpaHwdeHme, corJacHo KOTOPOMYy [AJA Bcex ¢ = 1,
2, ..., N jomxno BHIOOJIHATHCA coorHomenue (iy_y + i;)/2 << By,
rne Bce B, — HeoTpuiaTeNbHBIE II€JBIE YHCJA.

6) IloGaBbTe orpaHmMyeHNe, B COOTBETCTBHH € KOTOPEIM Z;.1 + & <<
< vy masa Beex ¢t =1, 2, ..., N, mpuuem Bce V; — HEOTPHUIATEILHEE
meJsle amcsaa, a 2o = 0.

B) [lofaBbre orpanuwdenme, COIIACHO KOTOPOMY Z; 4 + x; = 1 naa
Beex t =1, 2, ..., N, npuuem z, = 0.

50. 3amaga TpancmopTHOTO 06cmykuBanua. Heckoanko dupm, Brpa-
GaTHBAIMUX OHUINEBEE NPOAYKTH, HANPABAAKT TPY3bl, IPefHA3HAYEH-
HEE IS OPOTOBOJBCTBEHHOI'0 Marazwua «PafocTh XO03AWK®m», HA OJUH
M3 CKIAIOB TOTO TOpofa, Ile pachmoso:ken Marasun. Marasmd miatur
¢ mona. B cyTkm 3a Kakasle 100 xy6. QyToB CKIAICKOTO IOMELIEHH,
KOTOpble OH HCIOJb3YyeT. IlpenmonoykuM, 9TO BIANENBIOLI Maras3WHA
B KasupeIil mens ¢ B Tedenue Oumwaimux N HeR IpeamosaraioT moaydars
rpy3, o6bem Kotoporo pasex D; coren ry6. dyros. IIpenmomosmum Takmxe,
9TO €KETHEBHO BIAEJbIB Mara3WHA MOTYT 3aKa3aTh B TPAHCIOPTHOIR
$upMe TPY30BHR, KOTODPHI JIOCTABUT CO CKJAJIAa XPAHANIMECH TaM ToBa-
pH. 3aKas TpPy30BHKA CTOMT S JIOJJ., MOITOMY BJAJENBIH MarasmHa
00BI9HO TMOJB3YIOTCH UM He KM fens. B To :xe Bpemsa omm He fo-



94 TJIABA 9

OyCRawT, uTobnl Kako#i-imGo rpys xpammica Ha criame Goixee n mmed
(mpumem, 9To Tpy3H ODOCTYymawT Ha CRiIaf IO yTpaM, a TPY30BHE 3abu-
paeT TPY3H CO CKIafa B KOHIE JHA; OPUMEM Take, 9TO IJIATa 3a apeH-
IyeMoe IOMEemeHWe WCUACHSLeTCS HCXOfAs W3 MAaKCAMAIBHOTO o0BheMa
DOMEINEHAsA, NCI0Ib30BANNOTO B TedeHne THs). [lokamuTe MeTox mocTpoe-
HIA TaKoro rpadmka MOCTaBKH TpPysa CO CKiaafga, uro0bl om ORI ONTH-
MAQJIBHLIM [IJI1 BJAJIEJbIEB Mara3uHa.

51. 3agaua pasMmenmenms pacmpeneluTeNbHHX medrebas. Dupma
«CynepredTenpoAyKTH» KOHTDPOJHPYeT S3HAYATEIHHYIO YaCTh TOPTOBIN
GemsumoM B o00mIMPHOM paifoHe, PACOOI0KEHHOM HA TOJYOCTPOBE.
B paiione mmeerca N TopofioB, COEIWHEHHHX IIECTHOOJIOCHOH aBTOCTpa-
moit. Ilyers ropomaMm mpmcBoeHH mupexch oT 1 go N, npuueM TakmM
oGpasoM, gro u3 Topora j B Topon k (j << k) meoGxogmmo mpoexaTh mo
aBTocTpaje mmmo ropomoB j + 1,7+ 2, ..., k — 1. ®upma «Cymep-
HeQTenpoTyKTH» cobMpaeTca pasMecTHTh pacopenennuTenpnbie nedTebass
B OJIHOM MJH HECKOJIBKHX TOPOZaX. ['0fOBHIE PACcXOfiHl IO CONEP:RAHEI
negre6ass He 3aBHCAT OT €€ BEJIWIMHH K IS TOPOMA j COCTABIAIT S;.
IIpornosmpyeMuil TomoBoi copoc Ha OeHs3mH mia ropoga j pasen Dj,
a paccTosHme MeKITy cocegumMd Topojamu j m (j + 1) cocraBuser
L;, ;+1. Ecnm pacopepenmrensnas Hedrebaza, pacmoliokenHag B TOPO-
me j, obcayxmBaer Topox k, TO COOTBETCTBYWIUII TOMOBO pacxom Ha
pepeBosky Gemsmua Oynmer paBen h-Dy-Lj;,. @upma crpemurcsa mHaiiThm
OOTHMAJIbHYI0 cxemy pasmeniernus Hedrebas. IlocTpoiite Momens mmmamm-
TeCKOTO IPOTPAMMEDOBaHWA [Jd pemeHus dTol 3am1adud:

a) nmpumEAB, 9To oOCHy:KUBaHEE TOPONa % MOKET OCYIIECTBIATHCH
TONpKO HedTeba3ol, pacmoNo:KEHHON B Topofe j, mpumueM j < k;

6) npmasas, uTo obcny:KUBaEme TopoZa K [OJKHO OCYHIECTBIATHCH
Toii merebasofi, KoTopas Oamike BCero K BTOMY Topofy.

52. 3amaza BHOOpa copraMenTa mpoAyKNun. fmoHCKAg NPOMLIMIEH-
Hasa ¢upMa «Dyasm CTHIY BHIOYCKAeT CTPOMTeNIBbEBE GAalKKM CTaEIapPTHOM
names. [Ipogrocts GaXixkm 3aBECHT OT ee Beca, m Qupma «Dynsm cTmIy
npucBomia (ajiKaM PasHOTO Beca WHAEKCH j, OPEHAMAIONAC 3HAYCHHSA
or 1 o N, rme j = 1 cooTBeTcTRyeT camoil THxeqoi, a j = N — camoit
nerkoi 6anke. B ToM ciydae, Korma 3akazumKky TpebymoTcs 6ankm, mpod-
HOCTH KOTOPHIX paBHA k&, ¢wpMa «Dymsm CTHI» MOMKET, €cJH moskeIaer,
yaosiaerBopurs morpebrocTs B Gankax Goxsmeir mpoumoctm j (j < k).
Oupme «Dynsw cTHI» TPUXOTHATCA pemaTh CIENYIOMYI 3a7ady BHOOpa
copramenTa mpopyknmu. Cmpoc Ha Gamkm mpoumocTw j pasBem Dj; Bech
cmpoc LoMKkeH OHTH ITOJNHOCTBIO yHoBJIeTBopeH. Ecam ¢upma «Dynsm
CTHNIY MPUOAMAET PENIeHme O BHIOYCKE 6aliok j, 5To Tpebyer Goxpmmx
3aTpaT Ha HepeHalnajIky, KoTopee PaBHH S;. Ecam me ¢pupma ymosmerso-
pser copoc D; 6ankamu k (k < j), aTo Bnewer 3a co6oil moTepo BHIPYURH,
paBry0 k (w), — w;) D;, rme w, m w; — Bec 6anok k mw j coorsercTBeHHO,
a kh — 1eHa egmEONH Beca. [locTpomTh MOMIENb THHAMHEYECKOTO IIPOrPaM-
MHApPOBAHUA, KoTopasA nosponmiua 6s ¢mpme «Dynsu cTmiay mafitm omtm-

MaJBHYI0 CTPYKTYPY copTamenta w O0BeM BHIycka O6alloR Kamkmoro
THIA.



JAVUHAMAYECKHE MOJEJIHN YIPABJIIEHUA 3AITACAMH 95

93. Paccmorpmre Mofeqb YHOpABJIEHHS 3amacaMm, OLHCAHHYIO
B pasx. 9.1. Ilpennonoxum, 9To ecim BHNYCK HAa HPeHIYINEM OTpPE3Ke
GBI HYJEBBIM, TO BHIIYCK Ha CJIETYIOMEM OTpPe3Ke CBA3AH C (IyCKOBEIMHA
3aTpaTammy. s KOHEKpeTHOCTH mpmMeM, 9TO QYHKIIMA 3aTpaT Ha OTpes-
Ke { paBHA
Ci (x4, Byy Tig) = Cy (@) + Ay (i) + vy (2124, 70),
rae

Kt opu 1 2 1 = Tyg =‘0,

vy (254, ZTy) = {

a) CoopmymnupyliTe 3amady B BHIE MOJIEIH AWHAMUIECKOTO IPOTDAM-
MupoBanusi. CPaBHUTE BHIUHC/IAUTENbHEIE TPYLHOCTH, BO3HWKAIOMUE MDY
PEIIeHNT PEKYPPEHTHON MOMEeNM, ¢ AHAJOTHIHHIMA TPYAHOCTAME [
Mopeanm pasg. 9.1 (He menas HEKAKHX JONMOJHUTENbHHX NONYINEHHA
0 Bume (QYHKO@WE 3aTpar).

6) Hycrs 0 opr x; =0,

Ci () =
i+ caaxy mpm xp21,

npudem Qynrnma h; (i;) aeaserca sornyTol. Mpumem nns seex ¢ s; =0,
¢ == €441, cupoc D; > 0, sanac ma magago mraHoBoro mepmopa i = 0.
Tpenmoso:xuM, 9T0 CYMECTBYeT ONOTEMAJIbHAA HPOTPaMMa, B KOTOPOR
IJA Bcex OTpeskoB i;_4z; = 0. Tlpemmoskute cooTBeTcTByHOmMYy! MOomm-
duranmio anropuT™Ma, npuBeferHoro B pasf. 9.6. Haueptmre ceTs,
OTHICKAHUE KpaT4aiiimero mYTH HA KOTOPON MOKeT CIYKHATH WMILIIOCTPa-
nmell mpepsaraeMoro mOAXofa.

8) Joxaymre, 970 MONYINEHHs, NPUBATHE B I. §), NOApPa3yMEBaIOT
CYMEeCTBOBAENE ONTHMAJBHON NPOTPAMMBI, IS KOTOPOH ij_sx; = 0
(t=1,2,..., N).

94. PaccmoTpure  Mofiesib  YOpPaBIGHHA  3a0AaCaMd, ONHCAHHYIHO
B pasg. 9.1. IycTs mpm DamTENbHOCTH IJIAHOBOTO mEPHONA, paBHOR N
OTPE3KOB, BEIOYCK paspemeH B Tesenme He Golee gyem K oTpe3KOB; 3TO
osmauaer, uro me Gomee K obnemon Bumycxa z; (¢ =1, 2, ..., N)
MOTYT OHITH moioXuTenbEHMR. CHopMyrmpyiiTe 3amady B BHIe MOAENH
OMHAMAYECKOT0 OporpaMMumpoBagusa. (pasHuTe BHYHECIUTEIBHEIE TPYIA-
HOCTH, BOBHMKAIOUIAe IPH PelleHUyM PeKYPPeHTHOH Mojelu, ¢ aHaJOTHY~
HHIMHA TPYOHOCTAME TMIA Mojpeanm pasg. 9.1 (e flelas HUKAKHX MOMONHHE-
TeJBHBIX FOMyImeHnuil o sume Gyukimu satpar). Illokamure, Rak wsmMennT-
CA PEmeHye, eCiid B TeYeHNE IINIAHOBOTO MEPHOJA YHCI0 OTPE3KOB C HEHY-
JeBLIM BLIDIYCKOM JOJ<HO OHTH B TO4YHOCTH pPaBEO K.

0 B ocraspEHX CcAyYAAX.

B ympammesmax 55—58 ofHODPOLYKTOBAas MOMeNh YIPABJICHOA
zamacaMu, onmmcamHad B pasfa. 9.1, ob6obmaercs Ba ciaydali ABYX BHAOB
3aIIacaeMEX NpPOAYKToB (MisA panpHedmero o6obmennsa Momennm Ha 6oab-
Iree YMCJ0 DPOAYKTOB TpeGyeTes UMb IPOCTOe PACIIAPEHNe HOJY4aeMbIX
amxke pesyapratoB). OGosnaumm Dy; m D,, cupoc Ha oTpeske ¢ Ha Ipo-
nykTet 1 ® 2 COOTBETCTBEHHO, ¥y; W &y — BHOYCK HTHX NBYX BHOB
OPOAYKUWHE, Iy WM I,y — YPOBEHb HX 3aHACOB HAa KOHEI[ KaMI0ro us3
orpeskoB. (Bce monymemmsa, He chopMyAHpPOBAHEEE B ABHOM BHJE,
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ABIAIOTCS COOTBETCTBYOIMMME 00OOIIEHUSIME IPENOJI0Ke T, clenaH-
HBIX B Mopenu pasi. 9.1.)
53. [lycrs meneBas QYHRIIUA uMeeT BUL
N

Munnmusuposats > Cy (Zyy, Zar, ige, is),
i=1

Ci (T1r, Togy Uiy, Tor) = Cy (Tyg, Tog) 1 Py (1g) + Pogr (D01)-

TlocTpoiiTe MOTeNIh AUHAMHIECKOTO TPOTPAMMMPOBAHUA ¥ CPABHUTE
BHUMCJIMTEIbHbE TPYAHOCTH, BOSHUKAIOLIME IPH PELIeHHd dTOl Mopenn,
¢ aHaJiOTHUHEIMHU TPYAHOCTAMH /s Mofenn pasa. 9.1 (me fesnas HEKAKHX
TOLOJIHUTENLHHX MONYIEHWIT 0 BHAe (QYHKOWEH 3aTpar).

56. Ilyers (yHROME NPOU3BOACTBEHHBIX 3aTpaT B YIpa:KHEHHH 55
EMEI0T BU[

0
C, (JCm »th) = {

8+ Cpyzyy +Coixyr B OCTANBHBIX CHYYAAX,

(3

O Xy = Zg; =0,

raes; =0, Ciy = Cy, 11 Cyy 22 C,y, 141, @ PYHKIUA 3aTPAT HA COHEP-
maHue 3amacoB Aqy (i1y) U R (Iy;) ABIAITCH BOTHYTHIMH.

a) [lpumuTe mexonHBIE YPOBHE 3a0acOB Ha HAYaJ0o MJIAHOBOTO HOEPHO-
na ijp = iy = 0. IlpenmonokuM, 9TO CYIIECTBYET ONTHMANBHAS HpPO-
rpaMMa, B KOTOPO# MIsi BeeX OTPESKOB (iy, y—y + &y, ¢_1) (T + Zp1) =
= (. llpenaoEuTe COOTBETCTBYIONIYI0 MOAMPMKAIUI0 AITOPUTMA, WPU-
BejeHHOTO B pasfm. 9.6, xoTopas mo3Bodmia OH HAfTH OUTHMAJILHYIO
OpoTpaMMy WPOH3BOACTBA O0OMX BHOB LPOLYKIHH.

6) J{okammre cymecTBoBanme ONTEMANBLHOH MPOTPAMMEI, XapakTep
KOTOPOI COOTBETCTBYET UPENONOMEHNI0, CHENTaHHOMY B OH. a).

57. Ilycry OYHKUUE ITPOM3BONCTBEHHBIX 3aTpaT B YOPAKHEHHH 55
UMEIT BUT

Ci(x1¢, Zat) :{

0 MPU 4t = Loy = 0,
$t+Cyt (211) + Cat (22:) B OCTANBHEIX CIY9YAfAX,

rne s; = 0, dyuriaua Cy; (x5) B Cyp (T4:), @ Tawske QYHKIUUM B3aTpar
Ha cofiepHkanme 3amacos gy {(iy;) A Aoy {ip;) ABIATCH BOTHYTHIMU.

a) CumraiiTe, 9To ¢BOHCTBa ONTHMAJNHHOHM HPOTPAMMEL, CHOPMYJiH-
poBauunie B pasa. 9.5, COXPAHAIOTCA AN KaKIOro U3 NpogykTos. O0bsc-
HUTE, KAK MOYKHO MCI0Ib30BaTh WHGOpPMANUI0 00 5TOM JONYNIEHUN
IJs YOPONIEHUS BHYHCIEHHH IO PEKyppenTHHM (QopMysiaM B ciydae
yopaskHeHns 5.

6) llokaKuTe cupaBeIIMBOCTH C/AEGNAHHOLO B I. a).

58. Ilycts QyHKOUA IPOM3BOACTBEHHEIX 3aTpaT B YHpPaKHEHWH 5O

uMeer BHUJ
Cy (x4, xy;) = Cyy (z15) + Cyy (xzt)v

a Ha 00BEMHI BBIIYCKA JJIA KAHKAOTO U3 OTPE3KOB HANOMKEHEH OIPaHUTe-
HUA (3L4; + QotTer <o by, THE ays, Ao, 0y — HEOTPHUIATENBHEE TMeJIbIe
ancaa. llpegaoxure 1ad yupaskHenusa 5O COOTBETCTBYIONIYI0 Moaudmka-
M0 MOJETH [HHAMHYECKOTO IIPOTPAMMHUPOBAHMA.
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Euwle o pMHaMU4eckoM MporpamMMUPOBAHUM

10.1. BBEJEHUE

MMocTpoenne Mopenm, ONMCHIBAEMO# PEKYPPEHTHHIM COOTHONIEHEEM
OUAAMATECKOr0 IPOTPAMMHUPOBAHMUA, SBIAETCA [0 HEKOTOPOH CTemenm
nckycerBoM. B cBasum ¢ aTuM B pasp. 10.2—10.6 npuBoparcsa pasroobpas-
Hble IPEMEePEI, TO3BOJAONIE TATATENI0 TOJHEe MPOTYBCTBOBATH MPUEMEL,
HCIIOJb3yEMbBIE TPU MOCTpoeHmH Taxkux wmopeneir. Ilockonbky B rim. 8
6bity mompoOHO PACCMOTPEHH [Ba MPHMEPA THCJIEHHOIO PEIIeHHsa Moje-
Jell TMHAMUYeCKOro NPOTPAMMEPOBAHMA, B JAHHOU I'IaBé BHYIMCJINTENL-
HHM aCHeKTaM, CBABAHHEIM € MOMEIAME 3TOTO KIACCa, HE YIeaAercs
0co60oro BHUMAaHHA.

B xomne raasw, B pasa. 10.7—10.10, maercs obmaa oueHrka mmHa-
MHYECKOTO IPOTPAMMHPOBAHUA. B "gacTHOCTH, 00CYKIAIOTCA 2IIEMEHTHI,
obmue A mobGHX MOCTAHOBOK 3afad JHHAMEAYECKOTO ITPOTPaMMEPOBA-
HHOf, W TOKA3BIBAETCA, YTO AHANA3 STHX BIEMEHTOB IO3BOIAET IOJYIHTH
NeHHYH WHOOPMANUMIO [ NPAHATASA OPraHWBAIHOHHBIX | eNIeHMA.
Jlaerca HEKOTOpPO€ TPEJCTABIEHHE O PABIHIHAX MEKAY TeOPEeTHIECKHM
HCCIEOBAHMEM MOJENe IWHAMHYECKOT0 OPOTPAMMHPOBAHHA M HX
IpPaKTAYeCKWM IIPUMEHEHAEM. B 3aKI0UeHne KPAaTKO OCBEMAIOTCA pealib-
HEl€ IPOMHNIJIEHHHE CHTYaIuWH, PAacCMOTPEHHME KOTOPHX Ha OCHOBE
HCIOJL30BAHAA MOJ€JIEHl 9TOTO POfla TPHHECIO OMYTHMHE SKOHOMHIYE-
cEmit 3(eKT, BCKPHBAKTCA TAKKE NPHIMHE, COTLEHCTBOBABNIME HOIY-
YEHHI0 IIOJIOKATENHHBIX Pe3yIbTaToB.

B mamaraeMHX HEHKe IpEMEpax MCOOIB30BAHES Moflesiell cHadaza
OpPUBOAATCA MHOIHE BTOPOCTENEHHEE mONpoOHOCTH, a 3aTeM Jaercs
fonee cxeMaTHYHOE OLNWCaHWe M OT 4YHTaTenss TpebyercA miyameavroe
u3yueHHe STHX CXeM, B KOTODHeE eMy CJIefyeT CaMOCTOATENbHO BHECTH
neo0xoIuMEe YTOYHEHHs. Y Ka3aHus, TaHHHE B Ti. 8, COXPAHAIT CHIy.
QuraTemo HaJIe;XHWT NPOABHTH TEpIEHAe M OTBECTH JOCTATOYHO MHOTO
BPeMeHH Ha npopaloTKy pasfesoB 3TOH TIaBH. HymkHO mpegycMoTpers
mo KpaiiHeil Mepe OBYKpATHOE HPOYTEHME KAKIOTO pasjiesa ?%[nﬂ opo-
BEePKH NMOHNUMAHHAS Ka)K[I0fl M3 TPWBEIEHHHX MOJIeNel YATATeNb MOJKeH
LAaTh OTBETH HAa CIEIYIOIINE BOIPOCHL:

1. Haxkme mepeMeHHEE ONHCHBAIT CTpaTermio (mporpammy), e.
ABIAIOTCA YIPABIAEMEIMA [epEMEeHHKMA?

2. Kakos rpmrepmil BHIGOpa ONTEMAJBHON cTpaTermm (KakoBa MeJe-
Bag QyHKIEA)?

3. Hak ommcriBaercs, a 3aTeM HCCAENyeTcd 3afada B BHAE MHOTO-
mIaroBoro mponecca?

4. Uto xapakTepH3yeT COCTOAHWE TPOOECcca Ha KamkIoM Imare?

5. Kag BIEAIT orpaHMYEHUsI HA COCTOAHHWE NPOTECca W AONYCTHMELE
3HAYEHUA YIPABIAEMEIX II€PEMEHHEIX?

T=0734%
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10.2. MOJEJIb PACHPEIEJIEHUA YCUMINU

Pacemorpum mmecnenyiomuii TumoTeTmdecKmil, HO TeM HE MeHee
TIOYUNTENbHEIA mpuMep Tak HaseBaeMoil modeau pacnpedesenus ycuaull.
Branenen toproBo#t ¢upmu «Cpe:xue mPORYyKTHY NOMKEH paclpefeNnTh
AMeIoIMHcS Y Hero mefeJbHB 3amac B KoaudecTse N AW Mo § Marasu-
Ham. W3 omblTa m3BecTHO, 9TO ecyim HATMPaBHUTh Y; AU B MaraswH j,
1o mpubbins coctasut R; (y;). Baajenen ¢upmbl cauraer, 9To masg Makch-
Musanau ofmelt mpuOHIN He ciefyeT HampaBiATh Bce AfiNa B OogdH
MaTas3MH M CTPEMHUTLCA HAUTH ONTHMAJIBHOE pacmpefeeHne NMeIoIuXCa
B HIMYAK AN 110 MarasmHAaM.)

ATy 3afady MORHO CPOPMYJUPOBATL CAENYIOMHM o06pa3zoM:

S
Maxcmmmanposarh ) R; (i) 1)
j=1
IpH OTpaHMYCHHASX
8
> y; =N (manuummii samac Ani), (2)
=1
y; =0, 1, 2, ... p;na nawboro j (yuuTHBas Tonbko HedHe Afina). (3)

Ins mpeobpasoBapus mocramosku sagaun (1) — (3) B samaay pmma-
MUYEeCKOTO TPOTPAMMHPOBAHUA MPAMEM:

g; (n) — mpmbBIIE Opu oNTEMalbHOM pacupefeNeHHH 7 AWI IO MarasH-
mam 1, 2, ..., 7§, (4)

y; (n) — KoamdecTBO fAWI, HAUPABJEHHHX B MAarasniH j W JAOM®WX OpH-
6eIs g5 (n).

O6GpaTtuM BuHMaRue Ha OpuHATHE obosmadenuA '). Byksa g (goal)
ompejiensieT 3HadeHWe TENeBON QYHKIMA QupMbl, T. e. mpubsin. Byk-
Ba n (number) orHOCHTCH K 9YHCHY SWI, KOTOPHIE HYKHO DAaCHPeJ(eIHUTh.
Wanexe j (just) obosmadaer mpocTo HOMEp MarasmHa.

OrMeruM, 9T0 3TOT NPUMED HE OTHOCHTCH K PasPANy AMHAMUIECKHX
3ajlad B CMBICJIe MHOTOIIATOBOTO TNPHHATHA peireHus. MmHoromarosoe
CBOWCTBO 3a7a4u OTHOCHTCSI, CKOpee, K Memody ONTHMU3ANuy, 0CHOBAHHO-
My HA DpacCMOTPEHHH ONHOTO [JONOJHHTEAbHOTO Mara3mwHa HA KUKLOM
mare.

PexyppenTHoe COOTHOIMEHWE [AMHAMHYECKOTO NPOTPAMMHUPOBAHMA
MOKHO 3amuCcaTh B BuUJe

&; (n)=n;ax [Ry(y))+gia(m—ypl, =1 2,..., s, 6))
j
g (=0, j=0, (6)
rmen =0,1, ..., N u MakcamyM 6eperca TOABKO 1O HEOTPHUATENb-

HLIM TEJT0YNCTCHHNM 3HAYEHHAM Y;, YIOBIETBOPHAIOMAM YCIOBHI Y < .

1) 9ru 06o3smadeHMA COOTBETCTBYIOT HAYaAbHHEM OyKBaM aHImuMiCKHX CJOB,
OpHBeReHHHX B cKoOKax.— [Ipum. nepes.
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Ilpn 3ajaBmBEHX 4YHCIOBHIX BHAaYeHuMAX ¢yHRumi npmbeum R; (y;)
7 W3BECTHOM 3HAYEHHH /N BLIYMCJEHWS NP PEIMNEHHN 3aJadi HATHHAOTCH
¢ ompenenenua smagenuit g4 (0), g (1), ..., g (N) upm j = 1. 3atem
HaxousATcsa 3HaueHmA g, (0), g, (1), . .., g5 (V). Brruncnenna unpomoi-
MAIOTCH II0 TOil sKe cXeMe IPH UOCJIEeT0BATEIHHOM BO3PACTAHMH 3HAYeE-
HUit j, II0Ka B KOHIle KOHIOB He OIpPeNeNaioTcA 3uadenusa g, (N). Onrm-
MaJblo€ pacmpeenenre B NPUHIIAIE HAXOAUTCA IIYTEM OCYINECTBIIAEMOTO
B ofpaTHoM mopsAAxe BHOOpa 3HAUEHWH Y;, AAIUUX B COBOKYIHOCTH
gs (N).

Mopeas o6oiero suna. Ilpuvep Toproeoi gupmer «CBekue IPOTYKTED
OTHOCHTCA K UACTHOMY CIydar 3ajayd pacHpefeneHMsa YCWimii. IToT
OpEMEp WMeeT YacTHHI XapakTep B CHIY TOTO, 9TO EIEHCTBEHHOE OTpa-
mmaenne (2) apnserca aumeinsiM. Toumo Tarofl ke gUHAMHTIECKUH 1ofi-
XO[ B TOi ;Ke Mepe CIPABENIUB ¥ B Cllydae, KOTHAa ENMHCTBEHHOE Orpa-
HUYEHAE HEJIHHEHHO. IIpeImonoRuM JiA ONpefejeHHOCTH, 9TO MOLEeNb
ONUCHIBAGTCA CAEIYIOMUME COOTHOIMEHUIMM:

Marcumu3mpoBaTh ZsiRj (w5) (7

OpE OTPAHAYEHUAX -
S =N, ®
y; =0,1,2, ... npm moboM j. (9)

NomyctuM, uro Kaxkpasa ¢ynkgua H; (y;) ects HeyOmBaomas Qynkuma,
OpEHEMAIOmAs IeJoYncIeH e 3HadeHnsa npu awobom y; = 0, 1, 2, . .,
u ynoBaersopsoman ycaosmio H; (0) = 0. Ilaa ynopomenusi paccysufe-
mgnii opummem, ato H (y;) = y;, BCIefCTBHE 9ero AONYCTEMOE pemeHme
cymecrByer upm aiobom sragennum N. Ha KakAyo BeIUUUHY Y; MOMKHO
TaKKe HalQATh OTPaHWIeHHEe cBepx_yJ KaK 3To Oyjer DOKa3aHo B WpH-
BOJIEMOM HEKE IHCJIOBOM IIpUMEpeE.

PexyppenTHO® COOTHOIIEHWE JAMHAMHYECKOTO NPOTPAMMHUPOBAHMA,
cooTreTcTByIomee 3axaue (7) — (9), mmeer caemyrommi Bup:

8 (n):Ir;/ax {RJ (yf)"l"gi—! [n—Hf(yJ')]}’ ]"_—1, 2, vy S (10)
J

§o (n) = 01 ] = 01 (11)

rrern =0,1, ..., N, a makcuMmyMm GepeTcsA TOJBKO DO HEOTPUIIATENb-
HBIM TIeJOYNCHEHHHM 3HA9eHHAM Y;, YIOBIETBOPAIOMUM YCJIOBHIO
H; (y;) << n. OteickuBaerca 3uadeHue g, (N). Hasa BHOONHUA BHIAHCIE-
HUNl HY}KHO ompeneauTh no Bupamenuio (10) smauenma rasxaoil Pymknum
gi(nyompun =0,1, ..., N, Hauwsrasa ¢ j = 1 u KoHwas j = s.
Uncaosoit mpumep, IlpomamocTpupyeM BHYMCIAWTENBHYI) CXEMY
pemen”s 3afa9@ O PpACHpefeNeRny YCHIWH, B3alaBlUCh YHCIOBHEIME
namabiMz gas momgenu (7) — (9). Ilpumem s =3 m N = 8. 3nauenma

T
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bynrumit R; (y;) u H; (y;) npusepenst & Tabaune puc. 10.1. 3amermm, 110

Ry (y) = 2ys, R, (y,) = 3y,,
Hy(y) =y, Hy (yo) = 2y, Hs (y3) = 3ys.

Hax sunmo, sTo ammelinnle ¢pyRrnun, o ¢yarmusa K (y;) neaukeiina.
Kpowme Toro, Ham0oKEM OTPAHWUEHHE CBEPXY HA BCe

y; << 2 mpm awboMm j. (13)

(12)

(B aroit 3agaue MoyxHO O6niio OB TaKke IPUHATH OrpaHmdenue ys << 1,
DOCKONBKY DpH Y3 — 2 B3HAYEHHME IeJeBodl (YHKIMm HE BO3pPACTAeT.)

VIR (w) H @) ||Ra(ve) Ha(3e)]|Ra(35) Hs(Ys)
a0 a g a 7 a7

il 2 73| 2 ||45) 3

2| 4 2 & 4 45 | &

?

Puc. 10.4. ITpumep samaum o pac- '
Tnpelele AN yCUIUIL,

Buauenns g; (n) W COOTBETCTBYIOIEE WM ONTEMAJBLHBIE pENICHHSA
y; (n) ceenensl B Tabammy puc. 10.2. TIpoamanmsupyem, rakmM oGpasom
NONYYEHH 3TH BEJHYHHBI.

i ) L Buuncinesns zmpadenuit ¥y (n) m
J=1 Jj=2 J=3 g (n) TpuBmansrH. Tar, HampmMep,
2| y(m) | g/ yo(r) |gal) || y5(m) | g5 (r) | €CTE o= 2, To m3 Tabmmmer pumc.
10.1 nerxo Bumpers, wro H, (2) = 2,
L I | I | I oTKyna ¥, (2) = 2 m COOTBETCTBeR-
rlzlolz]o]z] 08®=R@=4
AHAIOTHYHO BHIUHCHEHHA 3HATE-
2l 2140l o | 4 7 | 4 Hul Y, (n) m g,(n) mpm n=20, 1
IOYTH CTONH € TPHBHANBHE, IIO-
3 i lsllol s CKONBKY TIPH BTHX 3HadYeHHAX 1 OT-
paunmuenme H, (y,) << n Moxer ymos-
4 117 qat7 NEeTBOPATECA TONBKO mp:A Y, = 0
CiemoBaTenbHo, HMEEM
5 218t 185,
g2(0) =0, y,(0) =0, (14)
6 2 0\ 0|10} g,(1) =R, (0)+g (1) =0+ 2=2
7 7ojus) ®
y. (1) = 0. (15)
& ! 125
Bosee THOHIHS [0 CBOEMY Xapak-

P uc. 10.2. OxTMaTBbHHE CTpaTerun Tepy ZBHqHCJIeHHH 3Haqum§_ %2 (62)
OIA TpEMepA 3a7auEm O pacnpeme- M4 g» (2), mockoabKy mpm n = 2 oba
aenmit yeurmit (N = 8). sgaveHus Y, = 2 W Y, = 1, Rak



EIE 0 TUHAMHYECKOM MMPOTPAMMHPOBAHUH 101

puppo w3 Tabamuu puc. 10.1, apasiorca gonycrumuMu, Taxkum obpasom,
u3 (10) momyuaem

g, (2) = max (R, (0) -+ g1 (2), R, (1) + g (0)] = (16)
—max (0 +4 3+0) =4 u y, (2 =0.

I UpOBEPKM YCBOGHUS BEIYACIMTENBHOH CXeMBl YATATENI0 PEKOMEH-
OYeTCA CaMOCTOATEILHO ONPENEIATh 3HAYEHHMS OCTAJNBHHIX DJIEMEHTOB
rabmmaner puc. 10.2. (OrMermm, uro npu yBemamuenum n or 0 mo 8 ontm-
MaJbHbIe 3HAYEHHA Y3 Kouebaiorcs.)

OntumanbHag crparerusa npm N = 8 Haxommrea TakmMm o6pasom.
Haumman ¢ j = 3, umeem y; (8) = 1. CaenosarenvHO, JaA onpemese-
HHA ONTEMAJLHOTO 3HAYEHUA Y, HY/KHO BHIRCIANTb n = 8 — 3y, (8)=15.
Ilpomenas »T10, moayuaem y, (5) == 2. Torma HOBoe B3HadeHHmE n =
= 5 — 2y, (5) = 1 m, cuegosarensto, y; (1) = 1. B peayavrare onrm-
MaJbHOe PaCIpeleeHne OUpefeaaeTcHd CACIYIOMAMA SHAYCHHAMA Hepe-
MenHnXx: y; = 1, y, = 2, ys = 1. CoorBeTcrmyromee a3ToMy pacmpe-
leleHno ONTWMalbHOE 3Ha4ueHEme ueneBod ¢ymknum g; (8) = 12,5.

B wacrrOM crydae, xorpa nenesas ynxnua (7) u orpanmuenme (8)
JUHEHAHL, T. e.

'Rj (yJ) = 'Rjyj " Hj (yJ) = ijjv y= 17 21 s a5 (I)

MO/KHO UpPOBECTH [ajbHelmume YOpOmeHHA. ByneM, Kak W Tpesne,
npegnonarate, 910 H; = 1 m uto upm j==1 H; ecrs memoe wumcio,
Gonbmee emunuui. Bmecto (10) m (11) MoskHO mpumeHHMTH ClefyIOmEe
PEKyPPEHTHOE COOTHOLIEHUE:

F(n)=max[R;j+F(n—H;), n=1, 2,..., N, (ID)
J
F(O)=0, n=0, (I1T)
Ile MaKCAMW3anWA OpOH3BOAWTCA mno 3Hademmam | =1, 2, ..., s,

VIOBIETBOPAIOMAM Taryke mepaBeHcTBY H; < n. leabo soumcanrennb-
HOTO Tponecca HBIAETCA oONpeleNeHme 3Hadenmit Bexmamu F (1),
F(2), ..., F(N—1) =, makomen, F (N), npenmcrasaaiomee coGoi
ONTHMAaNbHO® 3HAUeHHE IejeBoil ¢ymkumu. B nammoM cioyuae moHATHA
TIepeMeHHHX COCTOAHHA M YHDPABJIAEMEX IEDEMEHHbIX COBNIANA0T, TAK

9T0 MHIEKC He Tpebyercs. i

Cpasnernne (10) m (II) cpasy mokasniBaer, 4To ecim B IEpPBOM cliydae
HeoOxo/tuMo ompesienaTs 3Hadenus g; (n) mpu n =0,1, ..., Nuj =
=1,2,...,8 TO BO BTOPOM HY;KHO TOJbKO Haitm F (n) mpum n =
=0,1, ..., N. Takum obpasom, g, (n) = F (n).

Pagamame mexxny nBymsa nogxogama (10) m (I1) marnanso BHABIAETCA
IpH PacCMOTPEHME MOJEIW YOPABJCGHHMA 3alacaMm ¢ BOTHYTO#H (yHKimei
sarpar u3 pasg. 9.5. Ilpenmomosxmm, 4ro dymkmmm saTpar m cmpoca
HE MEHAKTCA BO BPEMEHH, T. €. IPHUMeM, 9TO OHHM CTAIMOHAPHbI
Diy=D, Ci(z))=C(xy) m hy(i;) = h(i;) gIA Bcex HHTEpPBAJOB.

(IV)
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Torga cyMMapHEIE DPOHW3BOACTBEHHBIe 3aTPATH Cp; HA oTpeske k + 1,

HeoOxomMEIe s yMOBJIETBOpEHUs: cmpoca Ha orpeskax &k + 1, ..., j,

3aBHCAT TOJLKO OT Jauns orpeska. Ilostomy mpm j — k = p, mpumem
—1

p
¢y =Ry, = C (pD) +m21 h (mD). lna wppumepa, ecam N = 4, To

Chj = Cop = C1y = Ca3 = C3y = Ry, j—k=1,
Chj = Cop = C13 = Caq = Ry, j—k=2, V)
Cpj = C33 = €4 = Ry, i—k=23,
crj = Coy = Ry, j—k=4

Jiis sTolt CHTyallum M3 Npenolo;ReHns o BUAEe ONTHMAIBHON CTpaTermm
caefyeT, 4TO KOJMYECTBO NPOAYKIMNA, BHOYMEHHOA HA KayKIOM OTPE3Ke,

siBnsgeTca menuM, kpaTewM D, T, e. 1D, 2D, ., ., ND. Ilycts y; ects

YACIO0 OTAENbHLIX BKIKNYeHHH of6BeMa BeOYycka jD B KaleHTapHEH

mnau, rae j =1, 2, ..., N. Torgja Beawumusi y; HY/KHO OHPEIEIUTH
N

TaxmM 06pasoM, UroGHl cyMMapHEIR Beimyck ), (D) y; Gpur pamem cym-
=

mapaoMy copocy ND. CooTBeTCTBYHOMYH ONTHAMH3AUAOHHYI0 MOIENb
Ui IWIaHoBOTO mepumofa m3 N OTPe3KOB MOMKHO BalMCATh CAENYIOIMEM
ofGpasoMm:

N
Murnmusnposats ) Rjy; (VD
i=1
HPH OrpaHHIeHmAX
N
Yijiyj=N, y;=01, ... upnm Bcex j, (VII)
=1

rae o6e wactu (VII) paspenentt ma D. [Tarum oGpazom, cymma B JeBoi
gactu (VII) mpencraBaser coboit mpocTo 0fmyo mpOOIKUTEALHOCTD
KaJIeHJapPHOTO 1JIaHa, KOTOpasA KOMKHA OHTH paBHA IPOIOIKATENbHOCTH
mIagoBoro mepmopa.]

3amernM, uto meaesass $ynrmms (VI) obecmeumpaer MunuMmsaAnUio.
Bumecro cepénms (VI) k 3a1aue MaKCHMHE3AIINN IYTEM M3MEHEHUS 3HAKOB
R; MoXHEO TPOCTO M3MEHHWTL CMEICH OOTUMH3ANum B BeIpakeHmm (10).
B nocramoske (VI) u (VII) 3ajaga cBogaATCA K OTHICKAHKHIO THCHA MAPTHIA
Yj, KOTOpPHIE HY/KHO BRIIYATH B KANEHZAPHHIN IUiaH [IA YNOBIETBOpE-
mOa morpebnocTedi Ha j orpeskax. B 3ToM caydae s = N, OOCKOIBKY
CYIEeCcTByeT BO3MOMKHOCTH 3AIIAHHPOBATH BHIYCK KOJIMIECTBA MpoO-
aykumm N-D uHa orpeske 1, ofecmeuuBamwmero copoc Ha BCeX oTpeskax
NJIAHOBOTO WHEPHUOfA.

B sapage (VI) u (VII) momuo mpuBectu (10) m (11) Kk Bugy

g;(n)=min [Ry;+gja(n—j-ypl, =1, 2,..., N, (VIII)
Yj

go(m) =0, j=0, (IX)
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rne n=20,1, ..., N 1 MUAUMH3aTHA OCYIMECTBJIAETCH TOJLKO ITO
HEOTPHIATENbHEIM MEeJOYNCIEHHEM 3HAYEHUAM Y;, Y/AOBIETBOPAIINM
YCJIOBHIO [ Y; < R,

Mpu n =1, 2, ..., N pexyppeutnoe coornomenue (II) npunnmaer
BH[

F(n)= min [R;-+F(r—j)] =m F(0)=0. (X)

=1, ...

Npunsas f, = F (n) 1 k == n — j, nonydaeM 5KBUBAJIEHTHOE BHpasKeHUe
s (X)
fn = min . [fh + Rn-h] n fOEO7 (XI)

h=0,1, ...,n~-

He OTIMYAlmeecsi 0T PEKYPPEHTHOTO cooTHouienma (4) B pasx. 9.6 npm
YCIOBHH, 9T0 BHIOoIHseTcs fgomymenme (V) o Bmae ¢yHKIUE B3aTpar.

Ilina cpaBHeHHS OTHOCHTENBHHIX mocTomHCeTB mocTamoBok (VIIT)
m (X) npmmem N = 4. Torpa pexyppentnoe cootromenue (X) cOOTBET-
CTBYET OTHICKAHWIO KpaTdaiiimero Mapmipyra Ha AaIlIKJIHIECKOU CeTH,

P mc. 10.3, Mogens ynpaBlieHHMA 3alacaMu ¢ BOTHYTOH QyHK-
nueil 3aTpar
n, j — oGo3HayeHue yaaa.

mneomelt Buf cetm, moxasamHoi ma pmc. 9.7 (c1p. 70). Pexyppentuoe
cootnomenune (VIII) cooTpercTByeT 3ajade o Bhfope KpaTdaiinmero
MapluipyTa Ha cern, npmpepeunoii Ha puc. 10.3. B sroit cetm mmperchm
Kaykmoro yaaa (i, j) coOTBeTCTBYIOT Iape 3HAUEHHH 7 M j B BEIpajKe-
mum (VIII). Kasxpoin qyre, Buxoasameil us ysxa (n, j), comocrasigeTca
BHAYEHUE yj, TaKoe, 4To j-y; << n. O4eBHaHO, WTo AJSA PEUIeRHA 3afauu
B nocranoske (VIII) tpefyercsa Soapmuii o6beM BHUUCIEHHH, 9eM A
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pemenus 3amaun B noctaHoske (X). [{O6a pexyppeHTHHX COOTHOIUEHWS
JOoUyCKAaIOT W fajpHeiiee ympomeHWe, HO W IOCJE YIPOIMeHHH mocTa-
poBKa (X) ocTaercA BHTOLHEH B BHEYHCIUTEILHOM OTHOIIEHHH. ]

10.3. PACIIPEAEJIEHNE YCHJUN. J1BA OIPAHUYEHNA

Onpma «Beunmii ppuraTenbpy MIAHWDPYET IIPOBEIEHHE pPaJHOPERIaM-
HOU KaMOmaHWm mo cOHTY CBoHMX aBTOMOOMIed B oflHOM W3 palloHOB CTpa-
HH. B permaMHHX pajmomepenadax B TEICHHE [BYX HeMedb OYAYT pexia-
MEpPOBAaTHCA HOBHE Mopenm ¢upmbl. B 30He pacmonoskeHo s pajHOCTaH-
nuit. {na kakpoil j-ii pafmocTaHUumM OT/E] HCCIefOoBAaHUA COHTA PUPME
ompefiemnI oyenky GYHROWA peaknum CcOHTA, CBA3BIBAOINEH YHCTHIR
moxofn R; (y;) (o6weM mpopas 3a BRIIETOM PAaCcXOfI0B HA PEKJIaMy) ¢ BEITe-
JeHHOH CyMMOH y; HOJNI. Ha OmJaTy peKJIaMHBIX Iepefiad 3Toil papumo-
craunuu. O6mas cyMMa acCCHTHOBAHUIA HA PEKIAMHYI0 KaMIOAHHIO COCTaB-
asger N ponxn. PyxoBommTenn oTmena pexiamul GupMH Oompefelmt, 4TO
49UCI0 PeKIaMHHX OOBABIEHWI IO PajHo B HHEBHOE BpeMA HE JOIKHO
npessimaTh M. PagmocTaHida j BRIKNYAeT B CBOIO NHEBHYI MPOTPAMMY
K; (y;) pernamMHHX 00bABIEHHH NUPH YCIOBHHM, 9TO (UpMa BHIIATUT
eft o6myio cymMMy ¥; MONI. 3a peKJaMHble Mmepefadd.

OnTuMu3aqHOHHYI0 MOKENE 3349, BOSHUKINEH nepel PYKOBOLUTEIeM
oT7ieNa pPeKJIaMbl, MO/KHO 3aO0HCaTh CAETYyIIuM 00pasoM:

85

Makcumuamposats ) R (y;) (1)
=1
OPH OTPAHMICHHAX
My;i<N (obmas cymma acCHrHOBAHMIT), (2)
=t

8
M K;(y;)<M (amcio pexiaMEHX 06hABIeRRi B HEBHOE BpeMaA), (3)
’=1
y;=0, 1, 2, ... opu nobom j. (4)

IIpepmonomnm, aro N, M u K; (y;) — HeoTpHUaTelbHHE IieJsle THCJIA.

ITocroabry paHee fiA 3amucH OJJHOTO OTPAHMIEHHUA THHA (2) B PEKYP-
penTHoM BHAe TpeGoBajach OfNHOMEpHas (CKaaApHad) IepeMeHHAdA CO-
CTOAHUA, TeNepPb MOKHO JErKo M 6e30mmb0uH0 TOTafaThCsA, 9TO HYKHa
AByMepHasA (BEKTOpHAA) mepeMenHasa cocTogrma. COOTBETCTBYIOMEe pe-
KYPPEHTHOE COOTHOMIEHWE HMEeT BH]

gy (n, my= max (R i)+ galn—y;; m—K;ylh
' f=1, 2 ety s (B)

rmen=0,1,..., Nam=20,1, ... M, a MarcuMazaliugd mpo-
U3BOMUTCA TOJBKO MO HEOTPHI(aTEIbHEIM 3HAYCHHAM J;, YAOBJIETBOPAIO-
MEM yCIoBEAM Yy; <, n B K; (y;) << m. Unrarenio cienyer mnaTe ompene-
negme ¢yHKOWA g; (r, m) B TepMHHAX pAJMOPERJAAMHON KaMOAHOH,
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a TaKKe [aTh OTBETH Ha CJIENYIMH#e BOIpockH. B d4eM cymecTBeHHOE
pasamame mMe;rny (5) m mpmBeneHHRM paHee B pasm. 10.2 coorHomenm-
em {10)? HKawo#i Bui DOpHWHWMAaeT DPEKYDPPEHTHOE COOTHONIEHWE, eCclu
noGasuthb K (2) u (3) TpeThe oTpaHEUEHHEE B BEIE CYMMEL?

IIpyrEM OIpEMEpPOM TOJLKO 9TO PACCMOTPEHHON MOTENH MOKET Cay-
JEKUTh pacIpefeseHne KammTajoBinosxennii. E:xerogno ¢mpma «Boasmas
PHEePreTMKa», BHIIYCKAKIMAS TsKeJoe bHeprermueckoe obopymoBanme,
paccMaTpMBaeT 3HAYETENBHOE UACJIO0 § HEBABHCAMBIX BAPHMAHTOB KAaIHTAa-
JOBJIOKEHTl B pasiuIHBIE BHIH OCHOBHHIX ¢oHmOB. lna ocymecTBienus
BapuanTa j Tpebyerca Bumenurs K; goan. O6muit 06peM rofoBHX Kamm-
ranopnoskernuit M crporo ¢urcmpoBan. OrKugaeMuii JOX0f OT KAaIHATAIO-
BIOKEHOH WO j-MY BapmaHaty cocTaBaseT R; monx. MmpMma, ecTecTBeHHO,
CTPEMUTCSA MaKCHMU3MPOBAThH OOmMUIA [0XO MO0 BCEM KAIMTAJIOBIOKEHH-
AM. Pyrosogurenm ¢mpMbl OpUUUIA K BEIBONY, 9TO BCJENCTBHE OrpaHHU-
9YeHHBIX BOSMOKHOCTEH OpPTraHU3aNUOHHOrO ympaBiesus obmee dmcio
OPOEKTOB, PeaJH3yeMuX B pamirax aio60oro roga, He NOKHO HPEBbHI-
maTs V. KakaHE BapmaHT YHMKAJIEH, W HY/KHO PEliMTh — IPHHOMATH
W €ro Ha JaHHBIA IO WIA OTBEpTHYTH. J[1a oToGpaskenms sToTo yciao-
BHA HPUEMEM, 9T0 IepeMeHHAs J;, CONOCTaBasgeMas j-My BaPHAHTY, MOIKET
OPUHEMATH TOJbKO 3HadeHma: Y; = ( (Bapmamt orepruyr) mim y; = 1
(BapumanT npmuAT). Bee mepedncnennne yeIoBuA MOKHO (OPMaJIH30BATh
B BHAE clemylomeidl 3amadu:

8

MaxcuMm3npoBaTh Z R;y; Iy
IPE OTPAHAYCHUAX =
5Zsiyj<N (o6mee 9HCIO mPOEKTOB), (ITy
Zs K;y; <M (o6muii 06beM KanMTANIOBIOKEHUI), (111)
=t ) |
yj={ o IPH ao6oM j (BapmaET LPWHAT/OTBEPLHYT). (Iv)

B sToit 3agaue
gi (n, m) ecTb [OXON OT ODTHMAJBLHOIO DacOpefeNeHus m OOJI.
KaIMTaJOBIOYKEHNH 10 1 HPOEKTaM, BRIOPaHHEM N3 BapHAH-
ta 1, Bapmanra 2, ..., BapHaHTa j. V)

10.4. PACIPEJEJIEHUE YCHJIUA. IIOTPYHEHHAS 3ATAYA

Oupma «UynecHele XMMUKaINN», OPraHE3aIMOHHAA CTPYKTypa KOTO-
poii mocTpoeHa Ha Gase OTHENEHUH, €:KETOTHO pacHpefeNsseT acCUTHOBa-
HUA Ha BHIOJHEHHE HAYYHO-HCCIEJ0BATEIbCKAX M ONHTHO-KOHCTPYK-
topckux paGor (HUP — OKP). Hampoe ms s ornmenenmit mpencras-
IgeT PYKOBOACTBY ¢HWDPMH JaHHHE TpeX Bupmos. Wudopmarusa mepBoid
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TPYUIB OTHOCHTCS K WPOBEJEHMI0 THOUCKOBHIX WCCJIENOBAIAIA BechMa
HeoLpeJelenHoro xaparkrepa. Kcam Ha HcCieoBaHWA TAKoTo pofa
B OT/I€JIEHHN ] BHIAENSETCS U; THC. H0MI., TO OLEHKA O:KUaeMOTO [{0JT0-
cpounHoro foxona pasua P; (v;) man. goan. Undopmamus Bropoli rpymus
OTHOCHTCA K TPOAYKMUH, M0 KOTOPOH HOMCKOBBIE MCCAETOBAHHUA Ve
B3aBEpUIEHH W [ BHIMYCKA KOTOPOH TpeGyercs IpoBemeHue ONMBITHO-
KOHCTPYKTOpckux pabor w menmTanuii. [|If TAKMX MPOEKRTOB acCUTHOBA-
HIs B 06beMe w; THIC. TOJJI., COTVIACHO MMeIolnefics oienKe, TayT B KOHeU-
HOM cdere goxof B pasmepe Q; (w;) mun. goma. K tperveit rpynme orHo-
curcsa uHopMaLiud, CBA3AHHAS] ¢ YIVUNIEHUEeM KAYeCTBA yiKe BHIOycKae-
MOH B IPOMHIIIJIENHEIX MacmTafax NPORYKIUM. 3aTpaTsl &; THIC. JIOJI.,
COTJIACHO CHENAaHHHM OIeHKAaM, JOKHH IpuiecTu Bcero R; (z;) man.
TOJJI. JIOTIOJHUTENBHOTO [0X0/a.

CoBeT nupexTopoB GupMBEL yTBep:kAaeT oOMyi0 CYMMY acCUTHOBAHUI
fa Bce mpoekTsl HUP—OHP B pasmepe N ThIC. 1077., a TPE3HAEHT $APMBL
yerTaHaBIMBaeT Bepxuuii npepen L; accurHoanmit ua HUP—ORP, koro-
pHle MOKeT TMOJYduTh oTfelenne j. Buie-mpeswnent GUPMEL, OTBETCTBEH-
usil 38 HUP—OKP, nomken pacupemnesuTh acCUTHOBAHMA MEKIY OT/e-
JenmAMHA TakuM obpasom, uToOH obecneunmBalach MAKCHME3AMUA 00NIEro
noxoga QUpPMH OPH HAJNOKEHHHIX OTPAHUYEHUAX,

Maremarnueckas MOJeNbh 3ajladd BUIE-TIPE3UNIEHTA OIMCHIBAETCSA CJe-
AYIONTUMA COOTHOINEHMAMMU:

Maxcnmusnposars 2, [P; (v;) + Q5 (wy) -+ R; ()] (N
i=1
IPH OTPAHUYCHUAX

Y (vjtw;t+x)<N (ofmas  cymma  accmrHO-
=1 Bauuit ¢upmer wa HUP—

ORP), (2)

vi+w; ;< L;, j=1,2,..., s (Bepxumii 1upemen  accur-
: HOBAHUH, BEIJEIEHHBIX OTHE-
JeHu0  QUPMBL), (3)

vj, Wy, x; (HeoTpulaTeIbHbe mexnie

npu aobom ). (4

IlocKonbKy Ha Bce YOPABJISAEMBIE TEPEMEHHBIE HAJOMKEHO TOIBKO
ofHo orpaHwyeHue (2), a ocTajppbe OIONMETHIE W IENTOYNCICHHBIe OTpa-
unwenus (3) u (4) OTHOCATCA TOJBKO K OTAENEHHIO j, MOMKHO ORHATH,
4T0 B JJAHIOM CIydae UMEET MECTo 3a7la9a pacupefeeHus YCUINHA ¢ OlHIM
orpanmdenneM. Paccy;ijas TakuMm oGpa3oM, I0JIYIaeM CIERYIOIee pe-
KYpPEeHTHOE COOTHOIIEHHE:!

g;(n)=max [P; ;) + Q; (ws)+ Ry (z5) + g1 (n—vj—wyg—2x)],
i=12,...,8 (5)
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rme n=20,1, ..., N u MakcuMwsamuA NIpPOUSBOJHUTCA TOJBKO IO
HEOTPUOATeNbLHEM Iel0UNCIeHHNM 3HAUCHUAM V;, W; W Z;, YAOBJIETBO-
psalomuM ycaosmo v; + w; + x; < min (Lj, n).

3ameruM, 910 B (5) HOABIAETCA HOBOE [JIA HAC 3aTpyaHeHHe. Lciau
B HPEAHAYIUX NPHUMEpax 3a7a4 O PACIpeelenun YCHIHI IS HOHCKA
MaKCUMyMa HA KaKIOM IIare HY/RHO OLLIO M3MEHATH TOJBKO OHY II€pe-
MEHHYI0 J;, TO Temepb NPHXONATCA PeINaTh ONTHMU3ANUOHHYIO 3agady
¢ TpeMs mepeMeHHHMU. PaszyMeercs, Mo;RHO G510 65 IIOMEITaTHCA POINUTH
33/1a9y METO/I0M IoJHOTO Hepedopa, o/iHaKo B OTOM HeT HeO0XOIHMOCTH.
B paccmaTpmBaeMoM 4YacTHOM NpHMepe Ha Kaxcdom NIare OTHCKAHUA
MaKCHMyMa MOYKHO WCIOJIL30BATH METOJ PEIIeHHA 3alaid © pacmpe-
[eJeHWH YCWIUi, NpeJCcTaBUE STOT MPUMEpP B CIeyIOMEM BHIE:

Marcmmusuposatrs P; (v;) 4 Q; (w;)+ R; (x5) (6)
OpH OT'PaHWICHHAX
v + w2 < Y, (7)

rae vj, W; U ; JOMKHH OHTDL HEOTPUIATEIbHHIMHA IEIHIMU THCIAMM.
Heob6xoquMo monyunTs pemenne mjisA Rammgoro smadenmsa y = 0, 1,
. Lj.
Yro6rl uCHOAB30BATH PEKYPPEHTHHIA noxxon K 3agage (6) — (7),
mpuMeM

Dj (y) = Py (y]')v y = 0, 1, ey Lj1 (8)
q; (y)=gax[0f(wf)+pf (y—wil, y=0,1, ..., Ly (9

i

TAe MAKCUMH3ALMA HOPOM3BOAUTCA TOJABKO IO HEOTPHIATEJILHEIM IEJIBIM
BHAYGHUAM W; < Y, U

ri(y)=max [R; (z))+q; (y—=;)], y=0,1, ..., Ly, (10)
%

r/1¢ MAKCHMH3AIHA OCYIMECTBIAETCH TOABKO IO HEOTPUIATENhHEIM IEIThIM
3HaUCHUAM IT; < V.

B urore nus rammgoro j memonssyercs p; (y) us (8) u (9) ans orwmicka-
maa q; (y), a dymxnum 7; (y) mpu y =0, 1, ..., L; ompemensnT mo
¢yurmusamM ¢; (y) u (10). lanee mpeobpasyerca cooTHomenne (5) n Haxo-
JUTCA pPeIleHHe IO COOTHONICHHIO

g (T’L) = max [rj (y) + gj—i (n - y)]7 ] == 1, 2, e ey S (11)
Yy

rme n=20,1, ..., N 0 MakcAMu3aIusA OCYDIECTBJISETCA TONBKO II0
HEOTPUNATeTbHHM I[ENOYACIEHHRM 3HAYEHUAM ¥, Y/OBJIETBOPAIINM
ycaosuio y << min (L;, r). CiegoBaTenasHo, [ pemeHus 9TOH 3agadu
HY;KHO CBA3ATL § PacueToB PACIpeNlelleHns YCHIHA ¢ ofmed Mojennio
pacmpejeNenus yCHIHiA.
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10.5. OEJIOYNCJIEHHOE JHNHENHOE IIPOTPAMMHPOBAHHE

IIpnBepenntie mpmMeph Mopenefl pacupenesneHns ycHIEN Hemocpex-
cTBenno 00o0marTca clemynomeidl Mofenbo:

MaKrcHMESHPOBATE | €Yy 1)
=1
OpU OTPAHAYCHUAX
D aiyi=b, i=1,2, ...,k (2)
j=1
y; =0,1, 2, ... opr awobom j, (3)

Ie Kamgui Koapdumuent a;; u cBobomHHT wier b; ABIAIOTCA HEOTDH-
DaTeJIbHKMA [ENbIMH 9YmCIaMu. PeKyppeHTHoe COOTHOIIEeHHmE, KOTOpoe
MO;KHO IPHMEHHTbH [JIsi 3TOH MOJenm, MMEeT BHJ,

F (ny, ny, «.., mp)=max [c; 4 F (n1—ayy, ng—asj, ..., ta—axj)], (4)
7

rae muag Kasgoro § = 1, 2, ..., k pacemarpmsaerca n; =0, 1, .. -

..., by ¥ MaKCHMH3AIWSA NPOMIBOAMTCA IO KAMKAOMY BHAYEHHIO | =

=1,2, ..., 8, YZOBIETBOPAKNINEMY VCJIOBAI a;; <. h; Opm i =

=1,2, ... k.

dTtor mopmxon k pemenmio 3afau IIJIII, pasymeercs, coBepmenHO
He OPUTOfEH ¢ BHYUCIATENHHOR TOYKH 3PEHHsS, KOTAA pedb HAEeT o 3a7a-
9ax pEaJbHOH pasMepPHOCTH, TAK KAK HYKHO OIpENeNATs 3HAYEHHE
dyurnum (4) DpA KajKZOM JONYCTHMOM COCTOANWH (ny, Mg, . .., Rp).
B rauecTBe mpuMepa mpuBefieM cIydadl, KoTfa KasKAHH Kos(pGUImeRT a;y
MO;KET IPHHAMATSH TOJBKO ABa sHagennsa — O mau 1, a aw06oit cBoGoaRH

wieH b; = 1. Ilpu 31Ux ycaoBmsAX KaKpaA BENIWTAHA 1; MOKET IPUHM-
MaTh TaKKe ToJbKO japa smawennma — O mam 1. CregoBarensro, mepefop
(ny, Ny, . .., ny) Opu KaxmoM n;, paBuoM 1 mam O, Tpebyer mpocMorpa

B obmeit caomuoctn 2* BapmamrToB. Ecam & = 100, aro xapakrepmayer
347497 TUHEAHOT0 OPOTPaMMUPOBAHUA He 09eHb GOJBmOil pasMepHOCTH,
To cymecreyer Gomee 10°° BosMoskHEX BapuauToB HaGOpOB (N, Ny, . . -

., Rp), DI OLEHKH KOTOPHIX Tpebyerca o0beM BHYUCIEHUH, HAMHOTO
mpeBrmaomui Boamo;kHocTH awbodr IBM. Iloaromy MuoromaroBbii
MeToj AWHAMHIECKOT0 MPOrpaMMHEPOBAHUA HPAKTHYECKU HEPeansyeM,
€CIIH TOJBKO 3HA9eHMe £ He ABjigercA oueHb HeGoapmuM. PaccMoTpenuio
mopeneir IJIII 6ymer menmkom mocBamena ri. 13 Kumrm.

10.6. MOJJEJIb 3AMEHBI OBOPYJOBAHHA

B pasg. 6.5 ma crp. 230 6nito mokasaHo, Kak MOMKHO HMCIOOJB30BATH
aMEKIMIECKYI0 CeTh [MIA OoNdHCAaHWA 3ajadl OOpeleleHus CTpaTerdd
3aMeHH 000DyIOBaHUA, MUHAMASHPYIOMEl 3aTPATH B paMKaX IJIAHOBOTO
nepmoga m3 (N — 1) orpeswos. Umrarenro clenyer DOBTOPHTH ITOT
MaTepHaJ, Opex e 4UeM NPACTYIOWTh K HpopaloTke JaHHOTO pasgena.
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B pasg. 6.5 Benmumma c¢;; mpeAcTaBiasza cobofl MOMHEE BKCUIyaTa-
NHUOHHHE 3aTPaTH, HAYMHAS ¢ OTPe3Ka { W KOHYASA OTPE3KOM j, Ha KOTO-
poM aTo oGopynoBaEme 3aMensercs. XoTa upmMep pasf. 6.5 oTHocHTCA
K caydawo, rorga obopymoBanme Gepercss B apeHy, MOMENb IOIHOCTHIO
OpmrofEA W B CATyanwm, Korga ¢upma mpmobperaer obopyfoBamme.
B nocxenmem ciydae BeIWYHHA C;; IPECTaBasgeT coboit CyMMy MOKYNIHOM
Nemh W YKCIIYATAMOHHBIX 3aTPAT HOBOro 000DYMOBAaHMA, 33 BHIETOM
OCTaTOYHOH CTOMMOCTH 3Toro o0OpyJAOBAaHWA Ha HAYaJI0 OTPe3Ka J.

P mc. 10.4. Cers 3amenn 000pymLOBaHUA.

3amaga OTHOCUTCH K KATErOPWH 3afad O BOCCTAHOBIEHWH B TOM CMEICIE,
9T0 OmpefeNeHne CTPATeTMH 3aMeHh PABHOCHIBHO COCTABJIEHHI0 CHUCKA
OTPEe3KOB, B KOTODHIX NPOW3BOJHUTCA 3aKymKa HOBOTO ofopynoBamms.
Ilpumem crnemgyromee ofGosHavenme:

fn — cTpaTerma 3aMeHH, MUHHMHBHWDYIOMAs 3aTPaTH Ha OTPE3-
Kax n, n -+ 1, ..., N — 1, B npegnonomennn, ato mo- (1)
Boe obopynoBanme mpmoOpeTeTcA B Hadaje OTPE3KA n.

Torpa oTHCKEBaeTcd 3HA9EeHHE f; W PEKYPPEHTHOE COOTHONIEHHE, COOT-
BETCTBYIONMEE DTOMY YCIOBHI0, BWMEET BHI

fn = min lean +fel, n=N—-1, N—2,...,1, (2
h=nt+1, vvus N
fa = 0. (3)

YuraTenro moiesHo omucaTh caoBaMu Bepaxenme (2). CooTeercTRyHOmAan
anurawdeckas ceTs Opm N — 1 = 5 npmsemena ma pme. 10.4.
K oToii 3amade M0oKHO HONOWTH ¢ HECKOJbKO MHON TOUKH 3DeHns.
IIpenmonoxuM, 970 3aTpaThl, OTBEIANMNE HEKOTOPOI CTPaTernyu 3aMEeHEHI,
BKJIOYAIOT JBE COCTABIAKMUEE:
Pin — THACTaA CTOEMOCTL 3aMEHH o00OpYHOBaHMA Bo3pacTa i Ha
OTpe3Ke n HOBHM 060pyTOBaHHEM NIPH YCHOBHM MNpPONAMKH
Ha 9TOM OTpe3Ke CTaporo o0OPYMOBAHHA IO ero OCTaTOYHOMH
CTOWMOCTH; (D

k,; — crommocTh dKCIIyaTanum 060Py0BaHAA HA OTPE3KE N, BO3PACT
KOTODOTO B KOHII® 3TOT0 OTPE3Ka pAaBeH L.

IIpumem, uro
fn (i) — cTparermsa, MEHEEMO3UPYIOmMAs 3aTpaTH HA OTPE3Kax n,

n-+1, ..., N—1, opn yciosun, 4To B Havajge oTpe3Ka n
BO3pacT 000pPYNOBAHNA PaBeH i rofaM. (IT)
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OTtmermm, w10 cMEICH, TpmiaBaemuii nagercy s (I1), B mammoM mpmme-
pe oTImuaercs oT CMBICIA, KOTOPHH IpuAABajcA eMy B IPeIIyImuX
mprMepax. B camoM jexe, 31e€ch 1 OTHOCHTCS K OTPE3KY 7 B BeeM Hocie-
AYIOMUM OTPe3sKaM [0 KOHIA INIaHOBOTO mepwmopa. (B mpummepax sapgaw

P rec. 10.5. Mogens samensn o6opynoBanus.
1, n - ofosHaucHme yana (i — BO3PACT MAamWHEI, (n — HOMED OTPE3KA)

yIOpaB/IeHAA 3anacaMHW HMHAEKC 7 OTHOCHTCA K IHary, Ha KOTOpOM [0
KOHOIa MNJ/JaHOBOT0O nDeproma oOCTaBaJloCh n 0Tpe3KOB.)

Ecam ontumanbuoe pemeHue CBOAUTCA K COXPAHEHUIO 060pyI(0BaHHFI
¥ OomajlaeT Ha OTPE3oHK »n, TO

fn (l) = kn i1 + fn+1 (l"" 1)a (III)
HO €CIN OO0THMAaJIbHOE€ pemeHmne CBOIAUTCS K €ro 3amMmeHne, To
fn (L) = Pin + kni + fn+1 (1) (IV)

Taxmm o6pasoM, mmeeMm

fn (l) = min [kn. i+1 "I— fn+1 (l "I— 1)7 Din "I— kni "I— fn+1 (1)]1
n=1,2 ..., N—1, (V)
rue
I~ () =0. (VI)

Mu mmem sHauenne [y (iy), r/ie iy — BO3pacT 0GOPY/IOBAHUA HA HAYAJIO
miIaHoBoro mepmofa. Ecam B 3T0 BpemMsa paccMaTpuBaeMas eJMHHUIA
000py7IOBAHEA OTCYTCIBYET, TO BENHIMHA p;y Tmpefcrasiaser coboi mpo-

¢T0 NOKYNHYH LeHy HOBOTO o0OPYHOBAHUS HW peEIICHHE COLPAHUMD
obopymosanne mpu n = 1 He mmeer cMmuicia.
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Puc. 10.5 mpeacrasiaser coboit rpadmaeckoe m300pasikeHHE COOTIIO-
mernsa (V). B atom npumepe npunsro, yto N — 1 = 5w aro npu n = 1
ofopynoBaHme OTCYTCTBYeT. Y3JB HOMeueHH wHHAexcamu (i, n), COOT-
BETCTBYIOIAME MHIEKCAM, TPUHATHM B gopmyae (V). Unraremo cienyer
OTBETUTh Ha BOUNPOC: KAKHWE AYTU oToOpaykaloT DeEIIeHHs O BaKyOKe
060pyNOBaHUA, M CPABHUTH OTHOCHTENbHHE HocromucTBa (2) um (V),
ucnoabsyg puc. 10.4 u 10.5 gas obocHoBaHMA CBOETO MHEHUA,

10.7. CTPYKTYPA MHOTOMATOBOTO AHAJIN3A

PaccMoTpen pasiamuHble TPUMEPH OPUMEHENNS METOa TUHAMATECKOTO
NpOrpaMMUpPOBAHusA, 9aCTh KOTOPHX OHia TIHATENBHO NPOAHAIMBEPOBA-
Ha, IejecoobpasHo faTh o0yl ONEHKY OTIMYMTENBHBIX 0COOEHHOCTEH
3TOr0 MeTofla. B 3axiounTenbHEX pasmenax sToHl TIAaBH HOPUBOAUTCSA
o0mad XapaxkTepuCTHKAa MoJenell AMHAMHIECKOTO HPOTPAMMUPOBAHMUA.

OnTUMH3ANHOHHbIE 3aA9YM ¢ OFPAHHIEHHAMHU, OXBATHIBAEMBIE AUHA-
MHIYECKHM IPOTrPAMMHPOBAHMEM, IO CYIHECTBY COLED;KATENHHO HE OTIH-
FaI0TCA OT 3a[a4, M3TOKEHHBIX [0 . 8§ W m3ydaeMblX B HaJbHEHIIeM.
Jlums monxon K ananm3y MOMEIW, HECOMEEHHO, SBIfETCH COBEDPIICHHO
HOBHIM. B oCHOBE MeTOfa AMHAMMYECKOTO NPOTPAMMHPOBAHHUA, HCIIONb-
3yeMOT0 [IJs peIleHdnd ONTUMHU3ANMOHHBIX 3a7aY ¢ MHOTUMH OTpPAaHUTe-
HAAME H GOJBIINM YACIOM IIEPEMEHHEIX, NEKUT paszbuenwe zajadu Ha
HOCIEL0BATEIbHOCTE MATOB, HA KAJKIOM M3 KOTOPHX DemiaeTCs ONTHMM-
3am@oHEasA 3ajada MeHbImefl pasMepHocTH. B oTINY@e OT 9TOTO MeTona
B GONBIIMHCTEE METO0B JMHEHHOI'0 W HEeJWHEeIHOro MPOrpaMMUPOBAHNA
TPeIUPUHEMAIOTCA MONBTKYA PEITEHUS TAKEX 3aaT IYTEM OIHOBPEMEHHO-
ro ydeTa BceX OTPAaHHYCHUH.

B MerTome [MHAMHYECKOT0 TPOTPAMMHPOBAHHA Bajada CBOAUTCH
K CIHeIyIOmeMy BHTY: :

I) Yupasiagembie nepeMeHHEE W COOTBETCTBYIOIHE OTPAHNIEHUA
IPYOOHEPYIOTCA IO MIaraM, W MHOTOINArOBHIN MPOIECe NPUHATHA DeIlenmil
HCCJEIYeTCH B OIPEIeNeHHOM MOCIeqoBATeILHOCTH.

II) Epuncreennas wndopManmma o npenAyIIaAX IHarax, KOTOpas
HCIOJNB3YETCA MJA BHOOpPA ONTMMANbHHX 3HAYCHUI HePeMEeHHBIX Ha pac-
cMaTpWBAEMOM mIaTe, 3aKIITeHa B TAK HA3HBaeMOil ImepeMeHHOH cocTos-
HEs, IpefcTaBiadgoImell co0oll mHOTTA n-MEDPHHH BEKTOP.

III) PaccmaTpuBaeMoe pemenue, mIpAHHMaeMoOe ODPH 33JaHHOM TEKY-
OIEM COCTOAHHM CHCTEMBI, OKA3HBaeT NPOTHO3UPYEMOe BIWAHHE Ha
COCTOANME CHCTEMBI HA YIOCHELYIOMEM Iuare.

IV) OnTemManbHOCTE TEKYMEro PemeHHs OIEHWBAETCS B TEPMUHAX
MPOTHOBUPYEMOTO dKOHOMHYIECKoTo 3Pdexrta mIdg paccMaTpUBaeMoro
Imara W BCeX TWOCJAeyIOmMUX IIaros.

B orauume oT Momenum JIMHEHHOTO IPOTPAMMHMPOBAHHUA, OTHOCHIOENCA
K CHENHAaJbHOMY KJacCy MaTeMaTHYeCcKHX MOJelneill, KOTOPHe IHO3BOJAIT
HOJYYUTH PEMIEHWEe Pa3iIMmIHHMH MeTofaMm (Cpefs BTHUX METOTOB CaMEIM
VHUBEDPCANLHEM ABIAETCA CUMINIEKCHEI), AMHAMHYECKOE IPOrPaMMH-
poBanme mpeacTaBisgeT coboi 0ocobHIl aHATHUTHIECKWH METON, UPHMEHH-
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MBI K CaMBIM pPa3IUYHHEIM MaTeMaTmaeckuM Mojenam. CymecTByer Kamo-
Hudeckas GopMma 3amucd 3afadW B TEPMUHAX [UHAMHIECKOTO IPOTPaM-
MUPOBAHUA, HALIALHO WLIIOCTPHPYOIIAA mepedncienase B m. 1) — [V)
CTPYKTYPHEE CBOMCTBA.

0003Ha9MM CHUMBOJIOM § HEKOTOPOE COCTOAHWE CHCTEMH W CUMBOJIOM
S, -— MHOKECTBO BCEX BOBMOJKHHIX COCTOAHWH Ha mare n. [[amee mpum-
MeM, 910 d, 0003Ha"aeT pemenne, BuOpanHoe Ha ware n, a [, (s) — Bce
donycmumbie 35a9eHAA d, IPHA YCIOBAH, 9TO CUCTEMA HAXONUTCA B COCTOA- .
aun s. Haxonen, nycrs dyurrusa R, (s, d,) oGosnagaer uemocpencTpen-
HbIt proHOMEUecKni adderTt, AocTUraeMuii B pesyiabrare Bmfopa peme-
HOA d,, IPW 3aflaHHOM COCTOSIHUE CHCTeMH §, a I, (s, d,) — mpeobpaso-
BaHHOE COCTOSIHWE cmeTeMEr Ha mare n — 1. Torma pexyppenrtHoe cooT-
HOIIeHHAe AuHAMHEYecKoro mporpammmposanma (PJIII) sanwmerca B cie-
JIYIOIEM BHIE:

fn (s)=optimum {R, (5i@n) -+ fa-1[Tn (sidn)]} mpm awGoMm s B S,
dn B Dn(s)

TAe «optimum» o3HAYaET MAKCHMYM WK MUHAMYM B 3aBHCHMOCTH OT
TIOCTAaHOBKHN 3ajaudm. Bce pexyppenrtusie dopmyan B ra. 8—10 mMeior
Takoi BHJ. UMWTATENO CIELyeT PACCMOTPETH BCEe IEPEIUCIIEHHBIE BHIIIE
u. I) — IV) 7 mokasars, KaKkoe BINAHAE OKA3BIBAGT KaJ0€ W3 yHKA3aH-
HHX B BuX cpoiicte ma Bup PJI1I. Csoitcro (IT) unorma masmsawT map-
KosCKuM. YKa)KHUTE, KAKOH W3 TYHKTOB CONEPIKAT NPUHYUN ONMUMALb-
HOCMU, ONNCAHHEE B rI. 8! oOTWMaNbHAs crparerua (mporpamma)
RokHA 00dasaTh TAKAM CBOWCTBOM, YTO HE3ABHCEMO OT TOrO, KAKHM
00pa3oM CHCTEMA 0Ka3ajiach B PACCMATPHBAEMOM KOHKDETHOM COCTOSHHH,
TOCHeNYIOWEE PEIIeRHA NOKHH COCTABIATH ONTHMAIBHYI CTPATETHIO,
OPUBAHBAKMIYIOCA K 5TOMY COCTOAHHMIO.

Hy:xuo yaursiBath Bakuayo ocobensocts PIIIL. [lasa npruuatusa ontum-
MaJIbHOTO pemeHwmA Ha mare n He TpeGyerTcs sHAYEHHUS YNPAGALEMbLT
mepeMenHuX, ofycaosausaiomux addexr f,_y [T, (s, d,)]. Taxoit xapaxk-
Tep PEKYPPEHTHHIX COOTHOIIEHWH 03HAUAET, UTO Ha KayKJOM Imare OonTH-
‘ME3aUEA OPOBOJWUTCA WML O OTHOMEHWI0 K OTPAHNYEHHOMY YHCIY
yIpaBIAEMEX NEPEMEHHHX X B HOCIENYIOIHX BEYUCIEHMAX HCLIOIb-
BYIOTCA TONBKO B3HAYeHWA Yeresoll ¢Pynkyuu. Vmenmo ora mpocrora
BHYACIATEIbHON CXOMH O0O0YCIOBIWBAET MNPUBIEKATEILHOCTH METOHA
INHEAMAYECKOr0 MNPOrpaMMEPOBaHKA. KcIm mOJB30BATBCA HOHATHAMHA
JIHHEeHHOr0 NpPOrpaMMUPOBAHMWsA, TO BHUWCIEHHs, BHIOJIHAEMEE TNpPH
MCHOTB30BARHA METONa AMHAMAYECKOTO MPOTPAMMHUPOBAHMSA, MOMKHO
paccMaTpWBATh KAk NOCIENOBATEIbHOE ONpeNeNeHme 3HAUCHHA NBOH-
CTBEHHHX TNEPEMEHHBHIX. JTa AHAJOTHS MJIA OPUMEPOB, WBIOKEHHEX
B MaHHON TJaBe, ABIAETCS COBEPIIEHHO TOYHOH B CHIY Pa3bACHAEMEHX
HI/Ke NPAYAH.

Bo Bcex mpWBENEHANX NPUMEpax yIpaBiseMble epeMeHHHe, a TaKsKe
‘IepeMeHHble COCTOSAHMA W IIara IPHHUMAIHW TONBKO INEIOUACICHHEE
3payeHnd. (3aau|m TAKOro Pofa HA3HBAIT 3alladaMH JWUCKPETHOTO MpO-
.rpammupoBanusa.) Kpome Toro, mpomecc NPHHATHA PEMeEHWHE OTHOCHJICSH
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K KOHEYIIOMY NPOME/KYTKY BpEMEHH HIJIM KOHEYHOMY YHCIY IIaroB.
Hawouern, ma pesynpTaTsl m HePeXogH U3 OIIOTO COCTOAHUS B IPyToe
He OKA3HBATM HUKAKOTO BJIMAHUA CIydaifHbIe (PAKTOPDL.,

IIpu Bcex aTux AOOYNEHHUAX OKA3aJ10Ch BO3MOMKHHM aHAIHBUPOBATH
PIII B TepmMunax 3a7aud OTHICKAHKA KpaTdaiiiero MapmpyTa Ha alluKIn-
geckoil ceTu, uanosKeHHon B 3. 7. [1asa mocTpoenns Tako# CeTH KajkAoMy
BOBMOJKHOMY 3HAYEHHUIO S U 72 B PEKYPPEHTHOM COOTHOMEHUU COMOCTAB-
asiercss ys3ea ¢ mapamerpamu [s, nl. Hampomy snawenmio d, B D, (5)
CTABHUTCA B COOTBETCTBME Ayra u3 yama s, nl B ysex [T, (s, d,), n — 1]
¢ BecoM R, (s, n). Cocroanue s cuCTEMEl HA IOCTE[HEM MIare OImpeaeseHo
(HanpuMep, «KOHEUYHHIA 3amac AOJikeH OHThL paBeH uymio»). Ilostomy
9TOT Vy3€I paccMaTpUBAETCS B KAYECTBE KOHEYHOTO IYHKTA CeTH,
a ¢yurnus f, (s) ompemenser aTuHYy Kpardaiilero (OmTHMAJIbHOTO)
MapuipyTa ws yaaa [s, n] B KoHewHBll yaed.

ITpu omucaruu cereBoil 3ajaum B TEpPMHHAX AHHEHHOTO0 DpPOTpaMMU-
poBanmsa ¢yukiusa [, (s) mpedacrasaser coboil 3Hadenme BOHCTBEHHOI
HepeMeHHOd B ypaBHEHHMM COXDaHEHHs WOTOKa Jdsa ysxa [s, n]. Paszy-
meercs, fuas pemenus PJIl Hukorna me BozuukaeTr 1eobXoAMMOCTH I'pa-
$UIECKOTO U06paHNeHUSL ATMKINIECKON ceTH, OTZHAKO CeTeBas aHaJOIHs
MO3BONAET ¢/leJaTh JBAa BAJKIEIX BHBOAAa. Bo-mepBEIX, aHanusupys
CTOKHOCTH COOTBETCTBYIONMX AIMKIWYECKUX ceTeil, MOKHO OIEeHUTh
9D KTUBHOCTH BHIUUCIAUTEIBHON CXEMbl PA3JMUHBIX AUHAMHUYCCKUX II0-
CTaHOBOR 3ajiad. XoTH U npubimKenno, Ho 00BYHO TOCTATOYHO HAJIEHIHO
MOKHO YTBEPIK/aTh, 9TO MOCTAHOBKA, KOTOPOIl COOTBETCTBYeT ceThb
¢ MHHUMAJBHBIM YHUCAOM AYT, ABIAFETCS B 9TOM OTHONIEHWH HPENOYTH-
renpHoi. (McmoapsoBaHue 3TOro mpu3HaKa BIOJHE ompasigaHo, ubo
Opy HEeKOTOPHX TOCTAHOBKAaX TpeOyercs. BRIIOJIHEHUE B3HAYUTEILHOTO
of6beMa BCIOMOTATETbHEIX BHYUCIEHUN [ OWpPeReNeHus IIeHBl LpO-
XO3K/IeHUs] JIYTH, npexcde wem IPUMENUTH AJNTOPUTM OTHICKAHUA OINTH-
MAIbBHOTO MapmIpyTa.)

Bo-Broprix, eciad Mofenh yiKe ONUCAHA KAaKUM-I1U00 KOHKPETHBIM
PEKYPPEHTHBIM COOTHOIMIGHWEM, TO i HOJYYeHHA pelmennss e HY/RHO
HAX0AUTH HOBoTO Merofa. Ilpamma, B 3agadax AuHAMIYECKOT'0 Iporpam-
MUDOBAaHUs, He 00JaalonuX CBONCTBOM TENQUUCICHHOCTH W HE SIBIs-
IOMUXCST JIeTEPMUPOBAHHEIMEU, A TAKIKE HE OTHOCAIUXCS K KOHEIHOMY
IOPOMEKYTKY BPEMEHU, BO3HUKAIOT JOMOIIUTENBIEE 3aTPyIHEHNA, KOTO-
pue maydawres B ra. 11, 12, 17 u 18,

10.8. CYIIHOCTL AUHAMUWUYECHUX ITPOIJECCOB

ITo camoit cBoeit mpupojge MeTol TMHAMUYECKOrO0 DPOIPAaMMHAPOBAHUA
OpmBORUT K Hlee UCCIEAOBAHUS YYBCTBUTEIbHOCTH PEMIEHUS IO OTIIoIIe-
HUI0 K OPOTO/RUTEIbHOCTH MIIaHoBOTo mepuofa. PaceMoTpenne paanwd-
HBIX MoJielell yupaBlenus 3alacaMu, IPUBEAEHHHX B Il. § 1 9, mokasm-
BaerT, 9TO ONTHMAJbIIas CTpaTerWs MOKET CYHMIECTBEHHO 3aBHCETH OT
OPOJKOJLKUTEIBHOCTH IJIATIOBOTO TEpHoNia. AmMaiua dToH CBASK IPUBOAMT
K HECKOJBbKUM BayKHHIM BBIBOJIAM. ‘

8—~0734
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[Ipesne Bcero yrouasiercsa mousaTue crpareruu. OTHICKUBAA peINeHHE
PEKYpPPEUTHOTO YPABHEHHA [WHAMUYECKOTO UPOTPAMMHUPOBAHMA, IO
CYINECTBY OHpPERensioT Habop ' ONTUMAIBHHIX pelleHdil NpH KaKIoM
MOILYyCTHMOM 3IIa9€HUNM MEePEMEeHHOH cocTosgHuA Ha Ra:kaoM mare, Tarum
o0pazoM, HOIYYAI0T TmpeamucaHue o BHOOpe JUHUHN HOBEReHNA B aoboi
BO3MOMKHOH cuTyatimu. PaccMOTpUM MoJelds KaJdemjapHoro mIaHEpoBa-
HHA TPOU3BOICTRA, 9TOOB BRCHHTH, K KAKUM LOCIE[CTBUAM IIPUBOJHT
3TOT pesynprat. llpenmososkum, 9To BuIOpaHa JUMUA IOBEEHUS, OCHO-
BaHHAA IHa donyuperuw, ar0 QYHKIMH COpoca @ 3aTpaT e MEHHTCH
BO BpeMend U 9UTO UJAHOBBI NIepuon BCeTAa ComepHUT N OTPesKos,
OTHOCAMUXCH K mocienylomemy Bpemenndmy untepBamy. Torga Tpe-
Oyercsi ompenejeHue OUTHMATBHOTO KAJEHAAPHOIO HIaHA AAA KaLIOro
COCTOAHUA $ HPH YCIOBUH, 9YT0 10 KOHI[A OIAHOBOTO MEPHOAa 0CTanoch N
otpearos. Ha rasKmoMm orpeske ompelelseTcs COCTOSHMNE S U BhIOupaerca
COOTBETCTBYIOMMA RaxeufapHHi nnadH. CymiecTBeHHMII BHBOX 37eChH
3aKJII09a6TCS B TOM, 9TO ILPH DACCMOTPEHUHM OCTABIIMXCA N OTPE3KOB
eIMHCTBEHIEA PARTOP, ROTOPHIl HY/KHO IPUHAMATH BO BHHMAHHE,— DTO
TEKyHee COCTOAHHNE CHCTEMBI S, a He IpeJIIecTByIoI[de Niarm, KOTOpLIe
OPHBEIR K 3TOMY COCTOAHHIO. 1103TOMY eciu UDHHATOE pelleHue He HpH-
BOIUT K sK€IAeMbIM Pe3yIsTaTaM, TO OPM OPUHATUU CHEIYIOUIero peine-
HISA MOMKHO «MaXHYTh pykoil Ha upomtaoey. B ra. 41 u 12 moustue crpa-
terum Oyper urpath Bajkumeimywo poas. HpoMme Toro, B sTux riasax
n3ygaeTes mpobiaeMa oTHCKAHKUSA ONTUMAJIBHON CTPATETH LPHU YCIOBUAX,
KOT[a MONYIeHne 0 HeorpaHnIeHHOM IIaHOBOM HEPHONe HEmOoCPeCTBeH-
HO BJHAET Ha BHOOp ammapata pelleHUsA 3afavi.

. Bime ogumM CyMmecTBeHHBIM HOHATHEM SABJIACTCA OHpenejeHue @doprst
ONTHMAaALHON cTparteruu. LIpH ygagHOM IpeAcTaBICHUM TUHAMUTIECKOTO
mpouecca B BHIE MOCAEI0BATOIBHOCTU IIAroB WHOT/lA YHAETCA HCHOJb-
30BaTh 0cOOLE CBOWCTBA OTpPAHMYEHNHA M LENeBHIX QYHKUMHA NiA ompe-
meneHus ouTHMaabHoill dopmel crparermu. ONHHM N3 OPUMEPOB TAKOTO
HPOLEcCa MOMRET CIY;KUTH LpUMep 3aMeHb 000PY/NOBAHNUSA, PACCMOTPEH-
wait- Bepasy. <10.6. B ao06ofi Touke BOCCTaHMOBICHHA MOMKHO pPasbuts
HPOMEKYTOK BPEMEHU HA JBe JacTH: (IPEeINIeCTBYION[YIO» M (IOCIEfyio-
Oyi0» W PpaccMaTpHBATh KaKAYI0O 9acTh He3aBUCHMO [PYr OT [pyra.

Jlpa Tawmx TOHATHA, KaK OIpefeNeHume crparerud u Qopma omrTu-
MalIbHOH CTpaTernm, TeCHO CBA3aHH ¢ TpersmMm. Teopema o mpopomku-
TeILHOCTH ILTAHOBOrO NEpPuoja B CIydae, KOIJa €e MOMHO NPHMEHUTE,
HMHOITA T03B0IACT IOXYdUTh HEOOXOTUMEIE TAHHBEIE O BJIWSHUHM THHAMI-
YECKHX CBOMCTB Iporecca Ha{ ONTHMAJIBHYI CTPATeruio.

B pasg. 9.4 uw 9.7 npusejens [Ba mpuMepa, NOKABHBAKINIME, KAK
KOHRPeTHBIE BUI WeNeBol (QYHKIHE HO3BOJNAET O0HAPYMUTH CBOHCTBA
[IaHOBOTO Iephofa. B caydae BHIOYKIOH QyHRIUU 3aTpaT OBLIO moKa-
38HO, YTO €UHCTBEeHHBIM CIEICTBHEM YBEIMICHUA TPONOJKHUTENHHOCTH
IIAHOBOTO MEPHMOJA SBJIACTCH yBeJMUEHNE 3HAYCHNUH YIPaBAAEMEIX Uepe-
MEHHEIX. B ciydae BOrHyTO# (YHEIUM 3aTPAT MOKHO YCTAHOBHTL [IUHY
IIaHOBOTO HEePHOJA, COOTBETCTBYIONMETO OUTHMAJIBIUOH cTpaTerum, me
ofpamascy K HEPHOAY, UPETHISCTBYIIIEMY TOYKE BOCCTAHOBICHHA.
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10.9. BLIYUCJUTEJBHBIE BO3MOMKHOCTH METOIA
JAHAMUYECKOTO IIPOTPAMMUPOBAHMA

Tlpu pemenun 3amad, naaoskeHusx B I, 8—10, ucnoapzoBasne MeTo-
78 HHAMWIECKOTO MPOTPaMMUPOBAHUA HO3BOJAET JOCTHIL BEChMa cyme-
CTBEHHOH SKOHOMEY II0 CPABHEHHIO ¢ METONOM HoaHOTo mepeGopa. ddpdex-
THBHOCTH JUHAMOTECKOI'0 NPOTPaMMUPOBAHNA ONpe/ielfAeTca IpexKIe
BCETO PAa3MEDPHOCTBI) IEePEMEHHONl COCTOAHUA, UTO ABIAETCA OAHOH
n3 mpuamH, TPedyommx TBOPYECKOTO INOAXONa K IOCTAHOBKE 3ajad.
Héynmaunmaa mim ymagnas MOCTAHOBKA MOKeT pemaomuM ofpasoM mo-
BAUATL HA PaboTOCmocoOII0CTh BHYUCIUTENBHON CXEMBl HUHAMUTECKOTO
IPOrpaMMHPOBAHESA.

Kax nokaspiBaoT mpuUBefenHble B 9TOH IriaBe HPUMEPH, MeTO[ NMHA-
MHUYECKOT0 NPOTPAMMUPOBAHHA MOKHO YCIENIHO IPUMEHATH [JIA pelme-
HUA HeJMHEHHHIX [ENOYMCIEHHBX 3afgad Hebonnmo#d pasmepHOCTH.
IMockonpky ofmell KanoHmIeCKOH (QoOPMH IpENCTABICHHUA TAKHX 3a]ad
(maske maA cnywas MHCKPETHHIX [eTePMAHMPOBANNBIX MoJeNiell ¢ orpa-
HAYeHHBIM I[JIAHOBHIM TEpHOIOM) He Halimeno, He cymecTsByer obmei
appermuenoti mporpaMmbl pemenus Ha OBM ecex 3agad qumamMmaecKoro
nporpaMmapoBaHusa. Tem e MeHee BHI PEKYPPEHTHOTO COOTHOMNICHHSA
[HIIAMEIECKOT0 TPOTPAMMHUPOBAHHSA 0OBIYHO AOCTATOYHO NIPOCT, B CBA3RM
¢ deM COCTaBJIEHWE NPOTPaMMBl pelieHus KOHKpeTioil samaum mHa OBM
ue BH3HBaeT ocobmx sarpymuenmii. llpaBma, npm paspaboTre Tarmx
OporpaMM OPUXORHUTCS IHPEOfOJeBATH PAJ TOXHHTIECKHX TPYIHOCTeH,
HO OHU OTHOCATCA K crmenudugeckuM ocoO0eHHOCTAM IPOTPaMMUPOBAHHUSME
nasg 9BM m moaromy smeck He paccmaTpmBaioTesA. [[0CTaTOYHO OTMETHTE,
TO MPH NPOTPAMMUPOBAHUU GOJBIIHHCTBA MPAKTHIECKUX 3aad, B KOTO-
PHIX PasMEpPHOCTH IMEPEMeNtoil COCTOSIHUS He TIPeBHITAET ABYX, HE BO3-
HHUKaeT HeIPEeoNoJUMbIX IPenATCTBui. Kclm ne CIUTAaTh PeIKUX cIydaes
(sanmpuMep, MofieNlb YIPaBJEHUS 3allacaMy ¢ BHIYKI0H QyHKumel satpar,
OpHEBefleRHasg B pasf. 9.3, anropuTM pelleHHMs KOTOPO# uUpesBHUAHHO
IPOCT), TO [I1A OTEHICKAHMSA PEIEeHUA 3a[a9l NMHAMHIECKOTO IPOrpaMMu-
poBanus Tpebyerca nmpumenenue OBM. Ilpm orcyrcrsum 6onee mecrmx
npuuun menoabsoBanme IBM memecoobpasmno yske moTomy, wTo ocBo-
fokmaeT 4UeNoBeKa OT HEoOXOAMMOCTH BHITIOJHEHHA OXHOOGpPa3HEIX
H YTOMHUTEJIBHHX BHYHCIEHMH.

B rn. 8—9 BompocH CX0AMMOCTH aATOPHTMOB HE BOSHHKAJM, IOCKOIb-
Ky mobag H3 paccMOTPEHHHIX Mofieslefl B CYIHOCTHM CBOAMJIACH K 3ajade
o BHOope kparTvaiiliero MapmpyTa. OAHAKO BTH BOUPOCH HOABATCH
B [IBYX mociaefylommx IVIaBax, IJe WM3yJalnTcd MOMEIH ¢ 6eCKOHeTHBIM
IJIAHOBHIM TEPHOJIOM ¥ KCHOOJB3YIOTCA METOjb pEemenusd, OCHOBAHIIHE
Ha [OCAe0BATEIBHEX NPUOIHAKEHAAX.

B cBsism ¢ pasHooOpasmem Mojeneil, AJIA PEMIEHHS KOTOPHIX MCIONB-
3yeTCs METo[ NMHAMHYECKOTo NDPOTPAMMUDOBAHHAA, HE yIaeTeca wahTu
KaKoro-nubo yHHBEPCANBHOTO METOMla aHAJNM3a YYBCTBUTEILHOCTH. BOb-
IMWHCTBO (AKTOPOB, YUMTHIBAGMHX IPHW aHaJIN3e YYBCTBLTEIBHOCTH
MOfeell IMHAMUTECKOTO NPOTPAMMUDOBAHUS, OKABLBAIT BIUAHEE Ha

8
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HECKOJIDBKO OTPAHMYEHMN WM TapaMeTpoR Ie1eBOf QYHKIUN ORHOBpE-
menno. [losroMy juia KaKol KOHKPETHON 3aMa4Yl TTPAXOINUTCH BHBOAAT b
oco0re opMyaBl anajimsa dAyBCTBHTENHHOCTH.

10.10. OBJIACTHh IPUMEHEHUA AUHAMMYECKOTLO
NPOTPAMMUPOBAHUA

Marepuaun, conepskampuiica B ra1. 8—10, Momkuo pasOéuTh Ha [ABE 4aCTH.
Onma 3 HUX OTHOCHTCH K yriayG/aeHur 3HAHAN YATATENH OTHOCHTENILHO
ABJNEHUI, BCTPOUAOIMAXCA B JHHAMAYCCKAX ONTUMM3ALMOHHBIX MOIENAX.
Jpyrass omuckBaeT mpuUMepsl TPHMEHEHUS METOofla JUHAMUIECKOTO IIPOo-
rpaMMHPOBANUA JIJIA PEUIEHHS BA;KHLIX TPOU3BOACTBEHHBIX 3a1ad.
Haubosxee muporo sTOT METON MCIOABL3YETCA /A PEUIeHHHA 3a7a9 MO0~
HEHNA 3amacoB, KAJeHIAPHOTO MJIAHUPOBAHMA U 3a1a4 BOCCTAHOBIEHUA,
BRJIOYAIOMUX 3aMeHy obopymoBanmsd. IlockoJbKY B psAge samad AmMHa-
MHYECKOTO TPOTPAaMMUPOBAHUA PUTYPUPYIOT caydaiinele  HaxkToOph
I pPacCMaTPUBAETCA HEOTPAHUYEHIBIA ILTAIIOBLINA NEpPUON, TPUBENEHHbIE
TPUMEPHL CJEIYEeT CUYUTATh JIUIIh WIIIOCTPANUed K BBEJEHUI0 B 3TOT
meron. B mociejyiommx riaBax CONE]KHUTCHA €IIe MHOTO HPUMEPOB
HHOTO POjia, OTBeHAOWEX Oosiee o0mEH TPAKTOBKE METOA.

B sTux sarmiountenbHBIX 3aMEYAHUAX CTOUT TOBTOPUTEH CO00parke-
Hus, IPUBEIEHULe B Hadaje TiaBel. IIpakTudeckme OTpPaAHUYEHUS,
o0ycioBiienabe Pa3MEPHOCTHI0 IIEPEMEHHON COCTOSHHIA, CYMAKaloT KJace
34784, KOTOPHIE YIAETCH PeuraTh METOXOM AHHAMHIECKOTO TMPOTPAMMUPO-
padusi. JIMIb B MOBOJIBHO PEAKUX CIAyYasX BCE CYIIECTBEHHBIE PaKTOPH
DKOHOMHYECKON 3aJa4u J0CTATOYHO OOJBIION pPA3MEPHOCTH YIAETCH
npeobpaszoBaTh TakuM 00pas3oM, 4T0 IHCIEHHOE pemieHue sagadm, cdop-
MYJHPOBAHHOW B TepMUHAX TUHAMHYECKOTO MPOTPAMMHUPOBAHUI, OKa-
3BIBACTCH HPAKTHYECKH BO3MOIKHLIM. JTO OOCTOHATENHCTBO HE CHUKAET
IIeHHOCTH MeToja, OHO JIHOIb [O3BOJAET IMPOBECTH TPAHUNY MERIY
00JaCTAME TPAKTUYECKOTO WPWIOKEHUS AUHAMUIECKOTO U JIHHEHHOTO
TPOTrPaMMUPOBAIIIA.

B wacrmoctn, Muorme peasbibie TPUMEPH MPUMEHEHUA [UHAMAIECKO-
ro IPOTPaMMHPOBAHUA OTHOCATCA K MPUHATAI OMEPATHBHEIX DPEIIeHNH:
KOT/Ia 3aKa3bIBATh M3JEHUA MM MATEPHAJbl A MOIOIHEHHUHA 3aTaCOB,
KOTHA HAJIQLKEBATH o60pyIOBaHHE, KOTIJa 3aMeHATh ofopyroBaunme
¥ T. . BOJIbIINECTBO TAKUX pPEIIeHMH, KAK MPABHJI0, OTHOCHTCH K KOM-
HeTeHNNA HH3IIUX ypoBHeH pykoBogcrBa. IlosTomMy mpakTmueckoe mc-
HOJb30BaHMe MOeNell TUHAMAIECKOTO TPOTPAMMUPOBAHAA CBA3AHO JIubo
¢ upumenenuem IBM ¢ mesapio npuHATAA 0HePATHBHLIX PEHICHUN B peanb-
#oM Macnrrafe Bpemenm, aubo ¢ obecmedenueM PYKOBOTUTENEH COOTBET-
CTBYIOIIEX YPOBHEH mpaBmiaMm wiM TabaAnaMu, OCHOBAHHBIMH HA
pe3yiapTaTax BHYHCICHHA ONTHMANBHOH cTpareruu. OCHOBHBIMU yCJI0-
BUAMH YCHEHIHOr0 MPHMEHEHHHA MEeTOoAa AMHAMHIECKOTO HpOrpaMMUPOBA-
HHA ABIAIOTCA orpanmuennas cdepa BIMAHAA OTACIRHOIO PEUIeHHSA,
"HalZeHHoro ¢ MOMOIIGI0 ITOTo MeToJa, M MPOCTOTa OTHICKAHHUS TAKOTO
pemenua. MeTof quHaMmIecKoTo TPOTPAMMUDPOBAHHUA MO3BOIAET 0CBOGO-
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NHUTh PYKOBOICTBO BHICITMX YPOBHEH oT 00A33aHHOCTH OLEHKU OTPOMHOTO
KOJIMYeCTBA MOBCEHEBHHX PEIIeHUil, KajKI0e U3 KOTOPHIX HE OKa3bIBaeT
NPUHIUIKAIBHOTO BIUAHKUA Ha JAeATelbHOCTH opraHusanuum. Bwmecre
¢ TeM 3TOT MEeTO[l /laeT BO3MOKHOCTH PYKOBOAUTENIO BRBICIIETO 3BEHA
5@ PEKTUBHO OCYIIECTBIATL CTPATETHICCKOE DYKOBOJCTBO, TaK KaK OH
caM BRIOMpPaeT MOJejb, YYATHBAIOINIyI0 Hambolee Bajykubie, IO €ro MHE-
HHIO, 9KOHOMWYECKHE ¥ TOXHHUCCKHe (GaKTOPHI, IPENOCTABIAA ILPAaBO
HCIOJL30BAHUA OTON MOJENW PYKOBOAMTENI0 HUMKECTOAMETO YPOBHA.

KOHTPOQJBLHBIE VIIPAHEHHUA

1. Tlpegmonokum, uto orpanuuenme (2) B pasn. 10.2 pacnpocrpaneno
S

HAa JMHENHOe OTpaHUYeHUe 2 H;y; = N (rne H,; =1). Usmennure (5)
j=1

COOTBETCTBYIOMUM 00pasoM M yKasKkuTe HamboJibllee 3HAYCHHUE Y;, KOTO-

po€ HY/KHO YYATHBATL UPH OTHCKAHHN MAKCHMyMa Ha 1iare j

2. Tlpepmonoskum, 4To u3BeCTHO pemenue 3anaun (1) — (3) pasag. 10.2
Opy 3aflanHoM smaueHud N W HY/KHO HAUTH pelieHHe TPU 3HAYCHUR
N + 1. Yxamure, Kaxkue [ONMOJIMATCILHbHE BRYACIEHUA HEOOXOIMMEL,
npejmoaras, 4To A IOJY4eHHs OTBETA MCIOJAB3YeTCH PERypPenTHOe
cooTHotenue (9).

3. 3amaua Topropoit ¢upmel «Cme;xme mpomykTEy (pasp.  10.2).
[IpenmomnomumM, 970 TMPU OTHPABKE AW B MarasuH HEKOTOPad UX A0JA
f; (0 < f; << 1) pasbuBaeTca mpu mepeBoske. lsmenure COOTBETCTBYI0-
mumM obpazom PEKYPPEHTHO® COOTHOUICHUE (9).

4. 3agaga ToproBoit pupme «Ceexme mporykTeny (pasua. 10.2). Ilpen-
MONOMKUM, 9TO, MOJB3YACH HAKOUJICHHHM OIBITOM, BIAJENel] (QUpPMBI
yeranosui, 9ro ¢yHKUMA npubem R; (y;) BoapacTaeT mpu BozpacTanmy
Y, M0 OTMpEe/IeJIEHHOTO 3Havenusd, a 3aTeM yOBBaeT upu GosibmimxX 3made-
nuax y; (camumikoM Oonpinofl samac AWII B MarasmHe MPUBOAUT K BO3-
HUKHOBEHUIO 3HAYATENBLHHX 3aTPaT, CBA3AHHBIX ¢ WX XPAHENHEM U COP-
TUPOBKOU). YKajKuTe, KaR CJIeIyeT W3MEHWUTh TOCTAHOBKY B3aJaul
1 HOJAyYAoMeecd B Pe3ylibTaTe €e PeIleHus PEKYPPelNTHOe COOTHOUIEHUE
JMHAMAYECKOT0 MPOTPAMMUPOBAHMA, 4TOOB BO BCe Marasmiibl JIOMyCKa~
Jack oTmpaBRa MeHee N AuIl (ecau TaKkoe m3Menenne Boobuie meo6xonmmo).

5. Tlpu ommcanuu 3a3ja4d pacmpenenesus ycuawmit B paspn. 10.2 nam
IPOCTOTH HOpefmoiaranoch, urto kamkjaas ¢ymxmus H; (y;) asasercs
HeyGrBaromeit, ueaounciennod mpu y; = 0, 1, 2, . . . 1 YAOBJIETBOPALT
yeaosuio H; (0) = 0. Kpome Toro, 6suto mpunaTo gomywenue H, (y,) =
= y;. O6’bHCIIHTe KAKWE YCIO/KHEHUA BOIHUKHYT, €CAW OTKAZATHCH
OT RajkIOT0 M3 9TUX UYeTHIPeX JONYMEHWH, W KaK HY/KHO W3MEHHUTH.

pexyppentuywo gopmyay (10) mpu ycioBum, uro B aToMm JedcTBUTENLHO
uMeercs HeoOXO0IUMOCTh.

Ynpaxuenua 6—12 ornocarcs k uwmcnennsim npumepam (12) m (13)
pasn. 10.2 m x pemenuro, mpuBefeHHOMYy B Tabmnue puc. 10.2.
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a) llposepbTe pe3yabTaThl BHUMCIEHWl, OpHBeTeHHbe B Tabman-
e puc. 102 npu j =2mun=323,4,5, 6, aTaske npu j =3 u n =
=0,1, ..., 8

6) Yrammure Bce onTmManbubie pemrenus npm N = 4, 5, 6, 7.

7. IlpenmonoxuM, 4T0 OTpaHUYEHHA CBEPXY HM3MEHEHEl CJIeyIOMmmM
obpasom: y; << 3, ¥, << 3, y3 < 2. Haiiaure BCe ONTAMAIBHEIE DeIIEHHA
opu: a) N =4,5,6,7, 8 6 N =29, 10.

8. Jlas ympomenus W3NOMKEHHS MaTepmaja TpeM MarasuHaM ObLIm
OPOM3BOJBHO OPUCBOEHE WHEKCH (HoMepa) 1, 2, 3 m K OpUHATON HyMe-
panuMy IPUMEHANOCH peryppenTHoe cootHomenne (10). Ecanm marasuunt
IepeHyMepoBaTh, TO BHYACIEHUS OYyNyT BHIMIOTHATHCA B WHOM TIOPAJKE,
HO OKOHYATEJbHBIE Pe3yabTaThl He namenarca. IlycTs mepBrie aBa crox6-
ma tabamier pme. 10.1 otmocATeca K MarasuHy A, ciegyiomme fBa —
K Marasmay B m mociaenmme nsa — r marasmay C. Pexyppenrnoe coor-
momenne (10) m pesyawprarsi, npusenennnie B Tabamme puc. 10.2, coor-
BETCTBYIOT CIEVIOIAM YCIOBUAM: j == 1 OTHOCHTCA K Marasmpy A,
j=2 — gwmarasuay Buj =3 — R marasuny C. IIpmmenure Q)opnyny
(10) mpm caegyomux KoMOHHAIMAX HOMEpOB, IPHUCBAWBAEMLIX MarasH-
HaM:

a) j =1 —marasmun A, j=2 —wmarasun G, j=3— marasun
6) j =1 —marasun C, j=2 —wmarasun B, j=3— marasun
B) j =1 —marasun B, j=2—marasun A, j=3-—mMarasug
r) j =1 —wmarasun C, j=2—marasua A, j=3-— Marasun
n) j =1 —wmarasun B, j=2—wmarasua C, j=3— marasuu

> = 0>

9. Ilpepmoso:xuM, aro dyHKuMA Tpubsuan AA1 j = 3 pasHa H; (y;) =
= by,;. Ucmoanayiite pexyppentroe coornomenne (10) muaa onpenenenns
BCEX ONTHUMANBHBIX PENIeHUil TPH CAeIYHIMUX YCIOBHAX:

ay N=4,5,6,7,8 6) N=29, 10.

B) JlaiiTe oTBeTH Ha BONPOCH, Kacamoiquecs I. a) m 6) B cayuae,
KOTla BCe OTPAHWYCHUS CBEPXY HA Y; CHATHL.

10. Pemwure samauy n. B) ynpaskaenusa 9, WCIONB3YA PEKYpPPEHTHOE
coornomenue (I1), mpusenennoe B konme pasa. 10.2. Cpamumre o6nem
BHUACAeHUi, Tpebyomuitica npu ucnonbzopanud gopmyas (10), ¢ obse-
MOM BHIYWCIEHWA npu ucnodb3oanmu Popmyast (II).

11. Ilo rammoMy W3 yKasaHHHX HW;K€ OYHKTOB BalAIIATE 3a1ady
OTpeNeJenns ONTHMAJBHOTO pazMepa mapTuum B Buie Bhipakenmi (VI)
7 (VII), opusenennsix B Komme pasn. 10.2. YVkasure COOTBETCTBYIOMIEE
3HaUeHNe KaxAo# Bexwamunl R;. Pemure 3agady, HONB3YSACH DPEKYp-
pertueM coortHornenuem (VIII). Pemure tar:xe 3Ty 3a/iady, MOAL3YACH
dopmyaoit (X), u yramure coorserctsue memxny dopmyiaamn (X) m (XI).
HcnonpayiiTe wncioBble AaHHLIE cIeIyoOMHUX yOpaskHeHM#E ria. 9

a) Ynpasknenue 13; 6) Ynpaxuenue 15; B) Ynpaskmenue 43, m. e);
r) Ympamenne 14; n) Ynpasxuenme 43, m. a).

12. Ilpeamonommy, 910 B npmvepax (12) — (13) pasn. 10.2 Bpejeno
MOIOJHUTENbHOE orpanmuenne y, + 3y, + y; << 4, a orpanmdenne (8)
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sammecano B Buae mepapenctsa (D). Haifiure Bce onTuManpHHE pemieHHA
gpu N =4, 5, 6, 7, 8.

13. Ilpu paccMoTpeHHH 3afadm pacnpefenenus ycumnui B pasn. 10.3
JJ15 YODPOIEHWA PACCY:KACHHH NpejloNaraioch, 9To OTpaHHYenus (2)
u (3) ABAAIOTCH HEPAaBEHCTBAMU M 4TO Kakmas ¢yuknua K; (y;) meorpm-
yatenbuag ® nexas. O0pacauTe, KakuWe YCIORHEHWs BO3HHKHYT, eClH
CHATDL BCE ATH NONYHIEHNA, M KaK 9TO DOBJHAET HAa BHUMCIEHHNC PEIleHnA
00 PEeKypPPeHTHOMY COOTHOImeHmI ().

14. a) Tlpepmonosium, ato orpanuwwenne (2) B paspg. 10.3 sameneno

s

orpaHHYeHNEM Z H; (y;) < N, rne suavenmua H; (y;) — BeoTpunaTenn-
=1
uste mease mpu y; =0, 1, . . . . YKamure, KakuM o6pa3oM HYKHO H3Me-
guTh Gopmyny (D) M BRUMCIUTENBHYI0 HPOLENYPY.
6) Ilpemmomo:kmm, uto B 3ajaqe (1) — (4) pasp. 10.3 sBemeno momod-
s

HUTeJbHOE OrpaHWIeHHne 5‘_‘ H; (y;) < P, rtme suawemus H; (y;) —
$=t

meorpumareapnsie mnensre mpm y; = 0, 1, ..., a P — molokurenproe

1es10e IUCI0. Y KaRATe, Kak CleIyeT U3MEHHTH PEeKYPPEHTHOE COOTHOIIe-

ame (D), I pacCMOTPHTE, KAK YBEIUIMBACTCH 00HEM BBHIIUCICHHM,

15. Mpumep dupmu «dynecunte xumuranumm (pasn. 10.4). Ipemcra-
BIM, 9TO COBET JMPEKTOPOB (PHPMEI BHIGpAT HOBOTO MPE3HAEHTa, KOTOPHIH
cudTaer menecoobpasHmM pacmmpenne QyHIaMeRTaJbHBIX HCCAETOBANMTIlL.
Ilyers y; THIC. [oNa. ecTh pasMep ACCHTHOBAHMIM, BLIIEJIEHHHX OTIEJe-
HOO j [AJds1 OpOBEIEeHHUs TakwX mccienosamuit, a T'; (y;) MaH. Domd.—
MaKCUMaJbHas OIlEHKA OKOHYATeJbHOTo 3ddeKTa, KOTOPHI, 10 MHEHUIO
SKCIEPTOB, IOJIYIUT PUPMa B PE3YJbTATe BIOKEHHS dTOH CYMMH B (yH-
IaMeHTanbHble HccaefqoBanma. OO0mui dong accmruosaumit ma ¢Gyupa-
MEHTAJIbHEE NCCIeJOBAHUSA BbijenseTca w3 (oHgoB (QMPME, TpeIHA3HA-
UeHHEIX HA (QuHaHcHposanme Bcex BugoB HUP—OKP, a Benmumua y;
COCTaBJIseT 9acTh OT ACCUTHOBAaHWIl, BHIIENEHHBIX PaCCMATPHBAEMOMY
orpenenuio. IlokaskuTe, Kak HY)KHO U3MEHHTH IocTaHoBRY sajaud (1) —
(4), arobbl yuecTs B HEH aCCUTHOBAHUA HAa QYHIAMEHTAJILHEIC KCCAELOBA-
HAs. Y KQOKATE TaKKe, KaKue M3MEHEeHWS HYIKHO BHECTH B PEKyPPEeHTHOE
coornomenye (D) u B 3agauy (6) m (7). IlokaskuTte, Kak ciegyer H3MEHHTH
moctaBoBKY 3afaam (8) — (11). (OGssatenvho ompemenuTe BCe HPUHSA-
ThEe 0003HAYCHHA.)

16. Ilpnumep ¢umpmer «Yynecusie xmmuraimm» (pasp. 10.4). TIpen-
CTaBHUM, 9TO OAUH M3 WICHOB COBETA JTHPEKTOPOB (UPMBI ABIAETCS dEIO0-
BEKOM C KOHCEPBATUBHEIMHM B3TIANAMH, HACTANBAIOOIMM HA TOM, 9TOOH
obmas cyMma flener, BhieJdseMan Ha IPOBEHeHHEe TPHUKIATEHX U MOMCKO-
BBIX HCCJIeOBAHUI, He mpeBHmaja V Thic. Joaa. IloramuTe, Kak mpn
3TOM YCJOBHH ClefyeT M3MEeHHUTh mocTaHOBKY 3amaun (1) — (4). 3amumm-
T€ COOTBETCTBYIOHIEE PEKYPPEHTHOE COOTHOINCHWE, M3MCHNUTE OJIKHLIM

obpasom (6) m (7), a Tawke (8) — (11). (OGszarensuo ompepenuTe Bee
OpUBATHE 0003HaYeHHA. )
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17. OfbacHuTe, Kak MCHONBIYIOTCA JmIeHnAHEe CBolicTBa INeneBon
QYHRIMU W orpavHuYeHudl B PeKypPPeHTHOM cooTnomenuu (4) paspy. 10.5.
PaccMorpure, Hanpumep, Bompoc, noueMy dopmyaa (4) 6buta 66 HenpH-

S

rojiHoil, ecau Obl I(eseBad QyHRUMA MMEIA BHI 2 ¢; (y;) m "o Kpaiinei
=1
Mepe oxxa w3 QyHROmMA ¢; (y;) Ommra 6b HenuueitHoH.
18. a) Ucnmoaepsyiite pexyppentHoe coornomenume (4) us pasy. 10.5
AJIA peleHus 3afadn

Maxkcumusuposars 3y; -+ 4y, -+ Gys -+ 8y, + 6ys
OpH OrPaHUICHHAX

ly, + 2y, + 2ys + 3y, + 1y; < 3,
2y, + Ly, -+ 2y5 -+ 1y, 4 3ys < 4,
Ime KaMRaoe y; — HeoTpUIATENBHOE IeJoe TUCIO.

0) Hacroapko yMempiiaeTcA 3sHavenue meaeBoil QyHKnmm, ecam
3HAYEHME IOCTOAHHOTO 4jeHa B UPaBOM YacTu NEPBOro OrpaHWdenusd
paBuo He 3, a 2? Tor me pompoc misa Ciydvasg, Korja LIOCTOAHHBINA 4YlieH
B IIPaBOil 4acTH BTOPOTO orpamuyenua papen He 4, a 3. Tor ke Bompoc
IUIg caydasi, Korjga B 000MX OrpaHMYEHUAX TOCTOAHHLIE, CTOAME
8 TMpPaBHIX YACTAX, yMeHsluenn Ha 1.

B) HackoxpKo Bospacraer sHadeinme I[eJeBONH (yHKIUW, €CIH 3HAUeE-
HUe TOCTOAHHOI'0 YJeHa B NIpPaBOil 4YacTM NEPBOTO OTPAHUYEHUS HE 3,
a 4? Tot jKe BOIpOC JIJIA cIydas, KOrfa MOCTOANHBIN WieH B MpaBoil wacTu
BTOPOTO OTpanHuuennsa paBed He 4, a 5. Tor e Bonpoc [is cayyasi, KOTIA
B 000uX OrpaHMYEHHAX MOCTOAHHEE, CTOSNIME B MPABHX YacTAX, VBEIH-
yennl na 1.

19. 3apaua 3amenst obopyaosanusa. B o0omx yKasalHEX HUKe NYHK-
Tax HalliuTe ONTHMANBLHYIO CTPATETHIO 3AMEHH, HCIIOAb3YS PEKYPPEHTHOE
cootromrenue (V), mpumseneHmoe B KoHue pasg. 10.6. (Obssarensmo
yRayKUTE 3HAYEHHUs KKTOU BeJNWIUHB p;, U k,;.) llpumure, 910 3amena
momuua OwTh mpomamenena B Hauame orpeska 1. Cpasumre pabory aaro-
pUTMa € PERYPPEHTHBIM COOTHoUleHweM (2).

a) 3apgaua ¢upmit «TakcouwKe», DPUBEJEHHAA B 1. T') yopamuenus 15
ra. 6 w yopaskuenus 68 ri.

6) 3amawa Qupmu «Pessas $pesa», npuseneunan B yupaskneHmu 41
ra. 6 u ympaxueHuu 69 ru.

20. PaccmoTpuTe PEKYPPEHTHOE COOTHOMEAWE AUHAMUYECKOTO NpO-
rpaMMEpoBaHus, npusegennoe B pasg. 10.7.

a) Yxamure, kKakgM obpasom Kaskxoe us cpoiictB (I) — (IV) Bamser
HA& BHJ[ PEKYPPEHTHON (opMyIIHL.

6) Ioxaysure cooTBETCTBME MEKAY RakAmMm cumsodom B PHIT
U COOTBETCTBYIOIUM CHMBOJOM B PeKyppeHtHol ¢opmyune (3) pasm. 10.2;
B pekyppentroi popmyae (10) pasy. 10.2; B pekyppentHoil dopmye (5)
pasg. 10.3; B pexyppenrtroit dopmyie (5) pasn. 10.4.
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B) HauepTuTe alukInvecKyo CeTh, COOTBETCTBYIOMIYIO PEKYPPEHTHO-
my cootHomrenuto (10) pasm. 10.2 u gucaospim Aanmpim Tabaun puc. 10.1
n 10.2. [Jafite napaemxamue 0003HaYEHHEA y3AaM U [€HAM AYT, YKAKUTE
eMBICJ Beex pemmuun D, () m oroOpasmre Bece Benuwamusl I, (s, d,).]

21. OOpacauTe, Kak BH MOHUMAETE CJAENYIOLIME TEPMUHBI:

3a/lada pacrnpeeNenns yCuIui;
MHOTQIIATOBBI aHanus;

3a/{ada ANCKPETHOTO NPOrPaMMHPOBAHNSA;
CTpaTerus.

VIIPAJRHEHUSA HA ITOCTPOEHNE MOJEJEN
M PA3BUTHUE BBIYMCIUTEILHBIX HABBIKOB

Bo muorux m3 npuBeleHHbIX MIGKE YOPamHEHUR 0T yuTareis Tpebyer-
¢A HOCTPOUTH MOJENbh HA OCHOBE PEKYpPPEHTHHIX COOTHOUIEHWI THHAMM-
9ecKoro mnporpammuposanusi. Obaszarenbuo pRaiiTe onmpefeseHHss BCEX
HCIOJB3yeMEX 0003HaueHU W OTBETHl HAa IATH BONPOCOB, CHOPMynm-
posaunnix B gomie pasz. 10.1. ITpusenure Boipaskenue nesesoit yurmuu
IJIA cIydYas, Korja A0 KOHIIA MJIAII0BOTO IEPUoHa OCTAICH OJHH OTPE3OK,
a Takme pPEeKYppPeHTHoe cooTHollenue ajasa mrara n. OOnAcHuTe, ¢ Yero
HAUMHAIOTCA U T/€ 3aKAHIUBAIOTCH BHIYUCJIEHUA.

22. 3agawa o pamne (poksake). J[. TOTOBUTCA K UINTEIBLIOMY
OO'BEMY HA ONACHYI0 BepmuHy. B pIOK3aKe OH MOMKeT HecTH Tpys ire
6oxee W GyHTOB. ITOT TPy3 MOKET BRKIIOYATH /V BAOB TIPEIMETOB, IPUYEM
RUHABI mpeMeT Bua j BecuT w; GyuroB. nsa Kasaoro mpeameTa BHAA j
ANBOHHKCT PACCIMTHIBAET YUCIO F;, ONpEeNAIoniee IEeHHOCTh IPEIMeTa
aToro Buaa. Tak, HAIpUMED, €CAU OH KJAJeT B PIOK3AaK MATH NPEIMETOB
BUIA 3 W ceMb IIPEMETOB BHa 9, TO «I[eHHOCTHY TaKoro Beibopa comepsxa-
HHUA PIOK3aKa cocraBiser DF; 4- 7E,. CKOJBKO IPEIMETOB KasRI0OTO
Bufta 1(e1ec006pasHo MOJIOKUTh B PIOK3AK?

a) ChopmynaupyiiTe 3afiady B TepMHUHAX JHHAMUTIECKOTO IPOTPAMMU-
posamus. O0nsicuure, HoYeMy NPUHATHE pemeHusi OLino OB TpPUBUALDL-
HHEIM, eciim OBl B pOK3ak MoHO Obio OB MakoBaTh He TOJBKO IEJbIe
TpefMeTH, HO W UX NPOM3BOJABHLIE YaCTH. Y KA/KUTe, RAaROBO Oymer onTu-
MaJbHOE PEIIeHHe B Ka;KIAOM CJIydae.

6) MsmeHuTe oTBET, MOJYYEHHHHA B I. a), OPEIIOJIOKHUB, YTO alb-
OHAKCT YCTAHABJMBAET OTPaHUYeHMe cBepXxy L; Ha dWcxo equuur Io
RQJKIOMY BHIY HPEIMETOB j, KOTOpoe oH KiageT B pioksak. Obbacuure,
WoUeMy pemIeHne TPUBUAIBHO, €Cadm MOKio OpaTs He TOJBKO Ieanle
OPERMETH, HO M WX JI00bIe YaCTH. ¥ KajKUTe aJTOPUTM OTHICKAHUA EIre-
HHUA B KajKAOM ciaydae.

B) llpenmonoxum, 4To aJIbOHHUCT XOYET B3ATL CAMBIf JETKHUIl PIOK-
34K, NMEHHOCTH KOTOPOro HJid Hero ne memee K. IToraskmre, kak HY:KHO
M3MEHUTH MOCTAIIOBKM 3aj[a4, IPHUBEJEIHbIX B L. a) U 0).

23. Crypenr K. saxkauumsaer mucturyT. Uro0n moayuuTs gumiaoM,
OH Xxo09eT no0mThcd HAMAYUNIMX OLCHOK Ha BHIIYCKHEX BK3aMEHaX.
OH meamt mMeweecA y Hero B Koumne nemenu ygebmoe pems ma 10 or



122 TJIABA 10

PEe3KOB paBHOW AJuHB. KMy HaJ0 cAaTh DK3AMEHBI MO YETHIPEM IIpeaMe-
TaM, /Ba U3 KOTOPHIX OH CUMTaeT JerkuMHu, nsa Tpynusmu. Ifo omenke
CTY[IEHTA, OH HE MOJIYYAT HHU OJHOTO BHIMYCKHOTO 0ajya, €Cam COBCEM
He Oy[erT 3aHMMATLCA JIETKUMM IpelMeTaMm, ABa 0ajja, eciu OTBejer
Ha TaRo#l TpeaMeT ONWH WJIM ABA OTPe3sKa, TpHM 0alia, €CIM MOCBATHUT
UM TPpU OTpe3Ka, W 4eTpipe Oanya, ecan OyjeT 3aHHUMATHCS JETKUM IPejl-
METOM WeThIpe OTpe3Ka. AHAIOTHYHLIE OMEHKH AJA TPYAHBIX TPEJMETOR
paBHBI HYJIO, OfHOMY, ABYM u TpeMm OamiaMm. Kpome Toro, mpu m3yuenun
TPYJHOTO NIPEIMETa B TEUEHHE NATH OTPE3KOB OH CUUTAET, YTO HOJIYUUT
wersipe Ganna. He BiaBasch B BOIPOC O TOM, SIBJISIOTCH JIH BTH OIEHKHU
HU3JIUIIHE ONTAMUCTHIECKAMH, KAK Obl BBl IMOCOBETOBAJIU CTYJEHTY pac-
[pefeNuTb ero Bpems, 4To0b MAaKCHMU3MPOBATH UHCIO 0AJIOB, KOTOpOE
oH MoskeT HaOpaTh Ha sr3amenax? IlocTpoiiTe COOTBETCTBYOINYI0 MOLETH
AMHAMHUYECKOTO TPOTPaMMHUPOBAHMA WM HAWAMTE ee ONTHMAaJbHOEe periie-
nme. HaxoBa omenka B 6ajiax oHOTO J{OMOJHHATEIHLHOTO OTPE3Ka BpeMme-
BE 108 noaroToBKu? KakoBel norepu B 6ajax IpH YCJAOBHH, 9TO CTYIEHT
me OvIeT TOTOBUTHCA K 3K3aMEHAM B TeUeHme OfHOTO OTpesra?

24. TIpmarensuuna cryfgenta K., mosjosxenne KOTOPOTO paccMarpUBa-
J0ch B yup. 23, mpuexaja B Topoj, /e OH YYATCA, W HA3HAYMIA eMy
cBujiaHue. CTy/AeHT mepecMoTpes CBO€ MOJOMKeHHe W PemHnd, 4To JJsA
HOJyYeHUA JUIJIOMA €My JI0CTAaTOYHO HabpaTh AEBATH BEITYCKHBIX Oali-
noB. Temeps om CTPEMHUTCA TAK PAaCHpe/ieJNTh CBOE BPeMs, YTOOB MUHU-
MHU3HPOBATH YMCJIO BPEMEHHEIX OTPE3KOB, HEOOXOMUMHIX JJS IOATOTOBKU
K DK3aMeHAM ¢ TapaHTuell MoJyveHHs He MeHee IeBATH BHIIYCKHBIX Oal-
n0B. ChopMyAupyiTe CTOAMYO NMEpel CTYIEHTOM 3afady B BHIE MOJEIU
MMHAMIYECKOTO MPOTPAMMHUPOBAHAS M HalifiuTe ee ONTHMAJHHOE pele-
nue. (B ciayuae ecnu mmeercsi Goee 0THOT0 ONTHMAIBHOTO Dpacupefiere-
HUA BPEMEHHEIX OTPE3KOB, YKayKUTe BCE TAKUe PacCIpPeneNeHus.)

25. Baarorsoputenbuoe obmectso «O0bequHeHANE (QOHTY OJDKHO
Beiesuth 10 cBoux wienoB mus cGopa moykepTBOBaHME Ba Tpex ¢upmax,
KOHTODBH KOTOPBIX PacCmOJNOMKEHH B TPeX KPYOHHX aAMHEUCTPATABHBIX
spapmsax. [lo omeHxe nupexTopa, BHLIJENHMB Y; UeNOBeK HA B3JaHHE j,
MOKHO OoOUTHCA TOJYYeHHA 00A3aTeNhCTB Ha B3HOCH B (OHJ obmecTea
obmeii cymmoit R; (y;) coren moam., te R; (0) =0 n

Ri(1) =5, R,(2) =10, Ry (3) =15, Ry (4) = 25, Ry (5) = 35,
R,(1) =3, R,(2) =6, R,(3) =12, R, (4 =18, R, (5) = 30,
Ri(1) =20, R,(2) =35, R,;(3) =45, Rs(4) =55, R;(5) = 60,

R, (6) = 50.
R, (6) = 55.
R; (6) = 65.

(Hukakux HONOMHUTENBLHHX IIOKePTBOBAHMI He YHacTcA NOAYYATH,
ecqU HaupaBuTh B 3jaHme 1 Gojee cemMu uesoBeK, B 3pnanue 2 — OGonee
OATH ¥ B 3Manme 3 — Gojee mectu genonek.) CKOABKO wieHoB o0mecTsa
HY/KHO HampaBHTh B Kaxkmoe sgamme? [locTpoiiTe cooTBETCTBYIOIIYIO
MOJIeNIb THHAMUYECKOTO MPOTPAMMHUPOBAHUA U HalJUTe ee ONTMMAaJbHOE
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pemenme. IloraskuTe, KaK H3MEHHTCA PENIEHHWEe, eciau Bcero s cbopa
B3HocoB mampasiagerca 9, 11 mam 12 anemon obmecTBa.

26. Paccmorpure cayuaii obmectsa «O0nepunenutii Goumy, onucan-
Hu# B yopaskuennn 25. [Ipegnomosusm, 9ro y nuperropa ¢owga He xna-
Taer gofedl m ou HopMyIHpyeT 3ajady ciaegyiomuM o0pasoM: MUHMME-
3EPOBATh TUCJI0 WIEeHOB 06mecTBa, HampaBisAeMbix i1 cbopa B3HOCOB,
Opu yCIOBHM, 9TO B TpeX sHaHUAX yHacTes MONYINTH 00s3aTesbcTBa
Ha B3HOCH B GnaroTBopurenbusrit goun e menee R coren nosa. Chopmy-
ampydTe 3ajgady B TepPMHHAX JIAHAMOYECKOTO NIPOTPAMMUPOBAHMSA
U HaH[UTe OOTHMAJbHOe peimenue npu yeiosuax: a) R = 80; 6) R =
= 90; B) R = 100.

27. Paccmorpure eme pas caydait obmecrsa «O0nepuueHHb §omm»,
OMUCAHHHH B yupaxkHeHnu 25. [IpegmososuM, 970 JUPEKTOD CTPEeMHATCA
BHeauTs He Gomee M uwenoBexo-gHeidl Ha cOop IMOKEPTBOBAHMN B Tpex
snapnax. EMy usBectHo, 9T0 eciim mampaBuTh B J000€ 31awme OT OHOTO
0 Tpex deloBEeK, TO eceeo A cbopa moskepTBoBaHUI moTpebyercs
1 wemoBewro-mens. Ecam e manpasuTs B 3janume GoJiee Tpex UeIOBeK,
TO OHH HCTPATAT 2 4eaoBero-iug. Hakoe rosmdgecTBo Jofed npu obmei
aucaennoctd B 10 wienop ofmecTBa HY/RHO HAIPABATH B KA;KI0E 3[laHHE
opm ycaosusax: a) M = 3; 6) M = 4?

28. PaccMorpure ciaefyiomyno 3agady:

Makemvusaporats Ry (y1) + R (y2) + Rs (y3)

OpH OFPANUYEHMAX
2ys + 3y, +hys< W
rasgoe y; = 0,1, 2, 3,
rae moboe R; (0) =0 u
Ri(1)=3, R (2=2, R;(@3) =8.
R, (1) =5, R,(2) =11, R,(3) =9.
Rs(1) =9, R3(2) =14, R3(3) = 15.

a) Haiinmre ontumamsmoe pemenwe npu W = 8. Yramure tamme
omtumalbibie pemenas npu W =6 u W=7 u Bce oTaudnbie or HahmeH-
HHIX OOTMMAJIHHEIE PeIleHNA.

6) Haueprmre anueiaadecKyio CeTh, COOTBETCTBYOMYIO MCIONb30-
BaHHOMY pPEKRyppeuTHomy cooTHomeHnuwo. lipocTaBbre Ha y3iaax HysKHBIE
HOMEpA W B3HAaYeHHA OEpPEeMeHHEIX Ha pAyrax.

29. PacemorpuTe 3ajady ompesielieHus ONTHMaJIbHOIO pasMepa Iap-
TAM [JA ciaydad u3meauid omHoro Buja, ommcaHHym B pasn. 1.6. Ilpen-
HmOJIO;KMM, 9T0 pUpMa MCmoib3yeT N BUJ0B W3[eNUil W HaMEpeHAa IIOIOJ-
HATH WX 3a0achl, MOJb3YACH MPAaBUIOM BHOOpPA ONTHUMAJIBHOTO pasMepa
naptuu. IlpumeM, aro esxememennpHo ¢upma wmorpebiaser M; uspenuit
Buga j, aro K; — MOCTOAHHBIE 3aTPaThl HA pa3MEMEHWe 3aKasa, C; —
DOKYIOHAA I[€HA OJHOTO M3feJus W h; — HefaelbHHE 3aTPATH HA XpaHe-
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Hue ofHOTO u3jienusa. Hpome Toro, moioxuM, yro (; — pasMep mapTuum,
monodHAKmuA sanmac usgenuit Bumga j. CpegHue ejykeHeneNbHbe 3aTPaThl
no ecem BUIaM W3LeNMiA mpencraBiafAioT coboit cymmy N BHpaykenmii,
rRasoe u3 Koropex mmeeT Bun (12) ms pasn. 1.6. IIpemmonommm, uro
dupMa ycranapiampaeT BepxXHMA mpemen L Ha cpegHee 3HAYCHHWE HAIWY-
HOTO YPOBHA 3amacoB BCeX W3eNuil, T/le M3AeNusA KaskJaoTo BHAA TaT
COCTABIANNLY, paBuyo ¢;Q;/2. IlokasknTe, KaK MOMKHO HMCHOJIh30BATH
MOCTAHOBKY 3a7a9M B TEPMHUHAX JAUHAMHUYECKOTO MPOTPAMMHUPOBAHMIA
OJA OIPEeNeHHA ONTUMAJBHOTO pasMepa IApTHH II0 KamAOMY BULY
u3mennii,

30. Pacemorpnre caydait gupmsl «Boabimasa »HepreTURa», ONMCAH-
well B Komie pasg. 10.3. Ilpumem s =8, K;=j, j=1,2, ..., 8 n

R, =16, R, =28, R,=45 R, =48,
Ry, = 65, R, =66, R,=179, Rg=80.

Haitaure ontumanbiniii Habop IPOEKTOB NP CIELYIOMUX YCTOBIAX:

a) Bepxmm upefen wmciaa mnpoekToB N = 4, BepxXuuii npemein
accurvoranuii. M = 10. Vwamure pemenme npu N =2 uw N = 3.
Ompeneanre Taryke pemenme upu N =3 u M = 9.

6) N =3, M = 11.

31. Pacemorpure mpumep Qupmil «HymzecHbore XWMHUKATHN», OIHUCAH-
uuit B pasg. 10.4. Ilpmmem s = 4, rampgoe Ly =5, N =10 n

Pj(v)=a;P(v), tme PO)=P(1)=P@2)=0, P(3) =
P4 =8, P@G)=I1T

Qi (wy) = b,Q0 (wy), e Q) =0, Q) =3+w, w=1,

R; (z;) = c;. me R(0) =0, R{1)=8, R(2) =09,
R@3) =95 R4 =97, R(G) =

Halinute ourmMalbHOE pDAacHpee/eHre acCUTHOBAHUI Ipu caenyio-
mMAUX YCIOBHAX:

a) Bce a; == b; = ¢; == 1;

0) ay = by =¢1 =1, ay=>8y=c¢, =2, azs=bz=rc3=3;

B) @y = by =c3=1, by=¢3=a3=2, ¢, =ay=0b3z=

r) Ompenenure, Kak NOBJAHMAET HA pelICHWe uU3MEHeHHe 3HaTeHua N
B KaKA0M 13 BHINEYKAa3aHHHEX NyHnktoB (mpmusare N =7, 8, 9).

n) Ompeneamre, Kag IOBIUAET HA pelleHne N3MeHEHUE 3HadeHusa N
B m. a) [mpmasate N = 11].

e) OmpegenuTe, Kak WOBJUAET HAa peUIeHUE H3MEHENHE B3IaYeHUs
Bcex L; B mm. a) — B), npuuaAB L; = 4 pus Bcex j.

32. Tpm Opara ympaBiAIOT CKOTOBORUYECKOH ¢epMoil B mrare Apm-
30ma, OpUHALJIaKALel ux oTny. B Hadaje niaHOBOTo mepuoja IPOXOJI-
jKuTeNbpHOCTEI0 B N ser y ¢epmepoB mMeeTcA S COTEH TOJNOB CKOTA.
3aTpaThl Ha YXOJ 3a S rONOBAMH CKOTa M UX IPOKODM B TedeHHe Tofa h
paBHH ¢, (s). Ecam depMmepn pemar oTHPABUTL Y, TONOB Ia HPOTAKY
B KOHIle Toja n, To ouu monydar R, (y,) noana. moxoma. Yucedo romos

Il
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B cTajge, ocTaBmeMmcsa y depmepoB, yBeaudupaerca B 1,6 pasa B reuenue
cregyromero roga. (Tak, vanpuMep, €CIu B KOHILE IIEPBOTO TONA HU ORHA
u3 S ToMOB CKOTA HE HpojlaHa, TO B KOHIE BTOPOTO rojia IUCJIO0 ToJIOB
B crame cocraBut 1,6 S.)

Hanummre pekyppeHTHoe COOTHOIIEHME NHHAMMUTIECKOTO IIPOTPaMMU-
poBaHUA, € MOMOINBI0 KOTOPOTO MOYKHO OIPEJIeINTh, CKOJIbKO TOJIOB
CKOTA BHITOJHO IPOJABATH €;KErofHo B Tedenume N merT.

33. 3amaua pacmMpenusa TpPOM3BOACTBeHHONH MommuHocTu. Dupma
«Boapmoit Buii» mIanupyeT peaNwsanuio IPOIPAMMBI  PACIIMPEHUSA
HpOU3BOACTEEHHBIX MOIIHOCTEH, pacCUNTaHHYI Ha mHepuofx B [N et
B Hagazie orpesxa 1 TpoU3BOACTBEHHAA MOIIHOCTh (GUPMEL COCTABIsAET
¢o emmumn,. I[lo uMemomumess omeHkaM ¢upmMa JOJKHA UMETh MOIIHOCTH
He MeHee R, emmuur ma orpeske f, tae t =1, 2, . .., N. Ecau dupma
VBENUYHT CBOM NPOMUBBOJCTBEHHEIE MONIHOCTH HA I; GIUHUI HA OTPEe3-
Ke {, TO CBA3AHUEE C STHM 3aTpaThl cocTaBAT K, (c, x;), THe ¢ mpep-
craBasger co0od IIPOM3BOACTBEHHYIO MOIMHOCTH HA HAYAAO0 OTPesKa,
a X; HpI/IHHMaeT TOJBKO IEeJOYUC/JIEHHBIe 3HaYenmsd. ECJII/I HeHOTOpHX
ypoBHEHl Z; MOCTHYb HEBO3MOKHO, TO COOTBETCTBYIOMEE 3HAUEHUE
K, (c, z;) MOKHO TNpUHATH Hpou3BodbHO OGodsmum. Ilpexmomomum,
9TO HOBHIE MOIMHOCTH BBOJATCH B HKCITYyaTAMI) HACTONBKO OIU3KO
K HAYaJly pACCMATPUBAEMOT0 OTPE3Ka, 4YT0 HX NOMKHO HCIOJb30BAThL
nas yposierBopenus morpebmocteit R;. Ilpegmoxomum Tawme, uro
pacxomel QUPMBL Ha BKCITyaTamuoo ob0OpyloBaHWS Ha oTpeske ¢ npu
punycke R pasum H,; (C, R), toe C omnpenenser MONHOCTh € KOHYe
orpeska m R <{ C. Haxomen mpumem, uwro mpm Haiaugnn C egunumiy
MOIIHOCTH Ha KOHey oTpesra Toabko D (C) efuHUI] MOKHO MCIOAB30BaThH
B Havale CJeIYIOMEro OTpesra, 9470 00yCI0BIEHO amMoprusalueil obopy-
noBamma. IlocTpoiiTe MOJeNTh PACIIMPEHUsA IPOU3BOICTBEHHON MOIINOCTH
Ha OCHOBE PERYDPPEHTHOIC COOTHOIIEHWS AMHAMHYECKOTO IPOIPAMMU-
pOBaHHA. ‘ ‘

34. Axumonepuoe obmecTBo «bupskeBMK» CIABUTCA CBOMMM yCIIeXa-
MH Ha Oump:se, KOTOpHeEe OOYCHOBIEHB TeM, 9TO MaRJIepH 0OIIecTna
CIOCOGHE TOYHO IPOTHOBUPOBATH IIEHY Ha oTAenbusie akmuu. Hecmorps
Ha 9TO, OOMIECTBO BCE-TAKM BHHY:KIEHO MPUOETHYTH K TMOMOINM oOIepa-
UMOHECTOB I ONPEeJIeHHA ONTUMAJIBHON CTPATETHH HMOKYHOK M IpO-
mas. IIpeAmonoskRuM, 9TO p; €CTh LeHa aKOUA BewroTopoil QupMel Ha
oTpesKe ¢ M 9T0 MarJepsl « Bup;KeBMKA» 3HAIOT IEHH DTHX aKIUi B Teue-
nue nepuopa u3 I orpesron. IlyeTs x, ameado axumii, koropsie «bupsxe-
BHE» UMeeT B KoHie orpeska f, rae z; == 0. Ilpepmoxoxum pasnee, uro
B navasie orpesxa 1 «Bup:keBury» He ODHHAIEKUT HU ONHOH AKIMH,
KOTHpyIOIeics Ha Oupske. OO6IECTBO [OKHO BHILTAYUBATE CYMMY
C (z; — z;_,) npu DoKyDKe m mpofake arumii, tiae C (0) = 0. Obmecrso
HE MOJKET 3AHHMATHCH CHERYJIANNedi B TOM CMGHICJ€, 9TO CYMMapHas
CTOMMOCTL KYIJIEHHEIX aKIMd He [0M;KHA NpEeBHmATh oOmeld cyMmu
HAJTMYHBIX JIGIET, KOTOPOil pacmoixaraer obmecTBo (rje B Hadaje oTpes-
Ka 1 ara cymma paBHa M), a TakKe HE MMeeT IpaBa NPoAaBaTh AKIHH,
KOTOPHIMH W€ BJAJIeeT B HadaJe COOTBETCTBYIOMEro OTPe3Ka.
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CdopmynupyiiTe 3ajady B TEPMHHAX AHHAMHIECKOIO IPOrPAMMMPO-
BaHMH IIPH CJAEAYIOI[AX NPEIIOI0}KeHAAX:

a) O6mecTBo «Bup:reBUK» CTPEeMHUTCA MaKCHEMUABMPOBATH OOMYy0 CyM-
My HBAlWYHBIX [eHeTl K KOHIY IJAHOBOTO mepuoia.

6) «BupskeBuK» mpunHcHBaeT Neny v; (d;) cyMMe HAIMIHEIX NeHET d,
Ha OTpes3ke {, NBHIMAEMOH# [JA BHMJATH IWBHIEHIOB, W CTPEMHUTCH
MAKCHMHUSHPOBATh v; (d;) B upefedax BCEro MIAHOBOTO MEPHOA.

35. JmcumeTdep TpaHCHOPTHOTO areHTCTBAa [JOJEH ofecmeunTs
MOCTaBKY Z; I'PY30B, KKAHM M3 KOTODHX 3aHWMAaeT S; €IWHUL obbeMa,
¥ %, TPY30B, KaK[IbIM U3 KOTODPHIX 3aHuMMaeT S, exuuur o6neMa. (Taxmm
obpasom, oOmuil eefHeBHHA 06BeM NOCTABIAEMHX TDPY30B paBeH
8121 + S2T..) B ero pacmopsykeHHH HMeeTcsa N pasIWYHHX aBTOMAIIWH.
EMxocTs MammeH i cocTapader C; eIWHNI), a CTOMMOCTH €€ YKCILIyaTa-
unu — E;. (Ilpegmonoskmm, aro Cy + ... 4+ C, > s,z + sz, m uTo
uMeeTcA MOomycTUMoe pemienme.) JlmcmeTwep crpemuresa BHOpaTh aBToO-
MAIIHHbl IJISA [OCTaBKH BCEX I'PY30B TaxkuM 00pasom, uTo0H MHHEMU3H-
poBaTh 9KcIAyaTanuomnsie 3aTpatel. Coopmyaupyiire npobremy mpm-
HATHA pEmeHHsA B BHAE MOje]M [JHHAMHIECKOr0 NIPOTPAMMUPOBAHUA
H VKa3KHTE, KakuM o0pasoMm peryppeHTHas PopMyia mo3BolsgeT BHIGH-
paTh MalmlMBH ONTHMAJbHON EeMKOCTH U DPACHpPENeNATh MEKLY HUMA
TPYSH.

36. 3apmaga apToMobuabHO# Kommanmu «I'mranT (pasm. 2.6). Chopmy-
ampy#iTe ONTUMM3ANMOHHEYI0 3a7ady Ha OCHOBE PEKYPPEHTHOTO COOTHO-
MIEHAA [UHAMUIECKOT0 NPOTPAMMHDPOBAHHA.

37. PaccmoTpure ciaydail coapTaHCKON apMuu, oOWCAHHHIH B ymp. 31
ra. 2. Chopmyaupyiite ONTUMHABALMMOHHYIO 34749y, BOCIOJb30BABOIHCH
PEKYPPEHTHHIM COOTHOIIEHMEM AMHAMWIECKOT0 HPOTPAaMMUPOBAHMA.

JOIIOJTHUTEJILHBIE YIPARHEHNA

B menoM pszme HpuBeNeHHHX HU/KE YIDPaKHEHHH OT I@TatTens Tpe-
GyercAa MOCTPOUTH MOJEIE HA OCHOBE DEKYDPPEHTHOTO COOTHONMEHHUA IMHA-
MUYECKOTO0 MporpaMMHupoBanma. UmraTenro ciexyer obs3aTeanHo ompe-
IeJUTh 3HAUEHHE BCEX MCHOJNb3yeMBIX 0003HA4eHMII H [aTh OTBETH HA
UATH BOIPOCOB, NpHUBECHHHX B Komie pasf. 10.1. 3amnumure Brpase-
HHe ONTHMH3UPYeMoil (YHKIUE A caydas, KOrma 70 KONIA MIAHOBOTO
mepuoa 0CTaeTcs OMH OTPe30K, U PeKYPPeHTHy GopMy.ay [Js mara n.
O6nacHuTe, ¢ Yero Hajo HAYMHATE M UeM 3aKaHYMBATL BHIYHCIEHUA.

38. 3amaua BrIGopa MecTa WJIH BpeMeHH Ipou3BojicTBa (pasm. 1.6).
Paccmorpmre Mojenn, omumcanHyo B pasp. 1.6:

N s

2
MuERMEBHPOBATS D) =
i=1
IpH OTpaHUYeHHAX

N
Mz;=D m mBce z;>0,
j=1
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rae Bee ¢; > 0. VcmoasayiiTe peKyppeHTHOE COOTHONIEHWE AWHAMIYe-
CKOT0 TPOTPAaMMUPOBaHUA, 9T00B MoaydnTh pesdyanraT (11), T. e. mpm
3aJAHHDIX 3HAYEHUAX Iy, Ly, - . ., Ti_y COOTBETETBYOINEE ONTUMATIBHOE
smadenne x; = ¢; (D — z; — . . . — z;_)/{c; + ¢cn).

39. Paccmorpure samauy

xy z;
MakcnmusnpoBaTh — -2, X
¢y G2 ‘N

Opd OrpaHHYEHAAX

N
Mz;=D m Bee z;>0,
=1

rie Bee ¢; > 0. Wcnonnsyiite mocTaHOBKY 3a7aYd B TEPMHUHAX JHHAMEA-
9eCKOrQ LPOTPAMMMPOBAHUS JUIA OLpedeldenns BHJA ONTUMAJBHOTO
pelieHus. Y KayKWTe B3aBHCHMOCTH ONOTHMAJBHOTO 3HAYEHHA Il€JdeBOH
¢yarnEn or D.
40. Paccmorpure samagy
8
MarcuMmr3mpoBaThH _21 Rz;
J=

Opu OrpaHMICHHAX

8
> z;=N, npuaeM Bce z;— HeOTPUIATETLHEE TiEJIHIE.
=1

3ameruM, 9T0 Bce (QYHKIUM, BXOAAMUE B Ie1eBOW (YHKUUMOHAJ,
HAEHTHYHE.

a) Ilpenmonosxum, aro s siBumercs cTememsplo 2 (Hampmmep, 4, 8,
16, 32, ...). Haiigure cmoco® BLIYACTIEHUA OOTHMAJBHOTO pEINEHNS,
MOJB3YACH METOA0M MHHAMUIECKOTO HPOrPAMMUPOBAHMSA, He MPeGyouMm
BHAucIeHnil g; (n) mpm gecexr sHawenmax j=1, 2, ... s.

6) Kax HYHO H3MEHUTh IOAXOM, OPENJO:KEHHBIA B II. a), 4rTobwl
ero MOKHO OBLTO HCIOJB30BATH NPH .4H000M 3HAYEHHH S?

41. TpepmomoskuM, 9TO BaKOHOJATedpHOE cobpamme mTaTa COCTOHT
u3 R unenoB. Illtar agMmnmcTpaTmBHO pasfieseH Ha $ oxpyros. Hace-
JeHme OKPyra j cocraBiasger p; denoser, s << R. Ilpm crporo mpomop-
I[MOHAJIBHOM MpeJCTaBUTeNhCTBE OKPYT j BeGupaer R/p; = r; waenon
3aKOHOMATEABHOTO co0paHUsa, OMHAKO TaKoe pACHpEIeICHHE MO:RET
OKA3aTHCA HEPealNn3yeMbIM, TOCKOIBKY I'; MOKeT OBITH HEI[eJabIM THCIOM.
Heobxonumo HaiiTH Taroe pacupejleleHHe IIPefCTABUTEILCTBA J; OT
okpyros j, j =1, 2, ..., s, 9100Bl MEHUMH3UDPOBATH MaKCHMalbHOE
OTKIOHEHHE Y; OT I';, T. €. MUHEMU3HPOBATH [max (y; — ry, . . ., ys—1,)l

a) IocrpoiiTe MoMmeNb Ha OCHOBE PEKYpPPEHTHOTO COOTHONIEHNA [HMHA-
MHUYECKOT0 HPOrPaMMUPOBAHUA.

6) Ucnonsayiite oTy Mopedr AJA OTHICKAHWA pemeHmsa npu R = 4,
s =3, ry =04, ry =24, ry=1,2. Paccmorpure, umeer TH CMBICI
peurenue, ecau Y9eCThb COTEpIKAHUe 3afadd.
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42. Pacemorpure 3ajavy Brdopa senwunn y; = 1, 2, .. ., s, Tak#x,
4TQ TOCTHTAETCS
max {min [R (y1), Ry (y2), - - -, Rs(y)),

OpM OrpaHMYeHUAX

8

.E;Hj(yj)<]v, y;=0,1,2, ... opm mobom j,
j=

rne Bce H; (y;) — meyOniBapniue IeNoYncIeHHble QYHKUMA NpH Y; ==
=0, 1, ..., yrosaersopswongue ycaosuio H; (0) = 0. Haiigure pexyp-
PENTHOE COOTHOIICHWE TUIHAMUYECKOTO MPOTPAMMHUPOBAHMA, MO3BOJIHIO-
mee PEMuTL 3Ty B3a7ady.

43. Munumakcuwrit Mmapmpyr Aa cetu. Crynent uz Anrauu, ofydgamn-
mutica B CITTA mo oOmeny, Xynmusa mojep:Kapdbliil aBToMOOMIL ¥ coOu-
paerca DpopecTd Jgero, nyremectBys us Heo-lWopra B Can-Dpannucko.
g yupomeHus ycaoBHA 3a/a9d IIPHMEM, 9TO OH MOYKeT BHOpaTh
MapmpyT, HOAB3YSACh TOH ke KapToif, KoTopas mokasama Ha puc. S.1.
CrysienTa GeCmOKONT BO3MOMKHOCTh OTKAa3a JABHTATENs B cilydae BHOOpa
MapmipyTa, KOTOPHH MPOXOAUT MENAY ABYMS TAKAMH TOPOAAMM, TJie
aerom ObIBaeT cuibHAA sKapa. 1o UMennuMesa y CTy/eHTa OMeHKaM BeJIn-
9UHA ¢;; PaBHA MAaKCHMAaJbIOl TemMmepaType, KOTOPAS MOMET BCTpe-
TUTHCA LPH Ipoesae u3 mTara i 8 mrat j. O cTrpeMurcs BHIOpATh Mapii-
PYT, MUHHUMUBUDPYOIIUA MAKCHMAJIBHYI0 TEMIEPATypy B TeUeHue Bcei
MOe3/TKH.

a) Chopmyaupyiite 3a7ady B TepMUHAX JAHHAMHIECKOTO HPOTPAM-
MHpOBaHUA W NOPUMEHHMTE DexyppenTHyio (opMydy K BeIHIUHAM C;;,
s3aganEKM Ha puc. 8.1.

6) 3amumure pexyppeHTHyI (GOopMyJay B mocTatogHo oO0ieM BHIe,
4TofbI €6 MO;KHO OBLIO HPUMEHHTh K AINUKIUIECKUM CEeTSM, MO100HBIM
CeTsAM, PACCMOTPEHHHM B pasfa. 7.7 (MHBIMU CcJI0BAaMH, BHPA3uTe 3HTO
COOTHOLIEHNE B BUUe, anagorwmduoM Bmpaskenusam (1) m (2) pasm. 7.7).

44. Crepylomuil 3a oNTUMAJLHRIM MapIIPyT HA ceTH. ’accMoTpure
3a/a9y OTHLICKAHMA KpaTYafiiiero Mapmipyra, W3TOKEHHY B pas-
merax 7.6 u 7.7. ChopmynmpyiiTe sTy 3amady B TepMHUHAX JUHAMH-
9eCKOr0 MHPOrpaMMUPOBAHUA W Hafigure CaeayIOmUil 10 NPOTAREHHO-
CTE MApIIPYT M3 UCTOYIHUKA B CTOR. JIds yOpoumeHWs 3a7a9d NPAMHTE,
9TO CeTh AMMKIMTIECKAs M YTO KPATIANMAE MAPIIPYT SBIAAETCS eJull-
creerHbM. Ecnm BaMm yaacTea mpefnosuTh Oojee OfHOTO METOxa perre-
HUA, TO YKAKUTE Bee aJbTepHaTuBH. [Ykasawus: clIeRyoIMH 3a ouTH-
MAJNBHLIM MAPUIPYT MOMKEH OTIHTATLCA OT Kpardyaiinero XoTa Osl oTHON
nyroi. J[ora:kuTe Tarske, 4TO CHEAYIOI[MH 33 OLTHUMAJILHBIM MapIIpyT
W3 y3ja j B CTOK [OJMEH HPOXOJAMTH IO HEKoTopo#r nyre (j, k),
a sareM Jub0 IO caMOMy KOpOTKOMy, aub0 mmo ClenyiolleMy 3a HUM
MapIIpyTy W3 y37da Kk B CTOK; KpPOME TOr0, YKayKUTe BHITEKAIOMee M3
aToro chaencreue.] Hakme 7TpymHocTH BOZHMKAIOT HpU DPENICHWH HTOM
337190 M3 CeTH, CONepIKaImedl NHMKIh?
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45. PaccMoTpuTe 3a7a9y OTHICKAHMA KPATYAHIIEr0 MapmpyTa u3
WCTOYHUKA B CTOK, MBJIMkeHHyw B pasn. 7.6 m 7.7. Coopmynmpyiite
33/1a9i OTHICKAHHMA KpaTd4alilllero MapmipyTa X3 MCTOYHHKA B CTOK B Tep-
MUHAX [MHAMHYECKOr0 NPOTPAMMHPOBAHHA IIPU YCIOBHH, 4YTO BTOT
MapIIpyT COJEP:RUT B TodHOCTH K JAYyI W B NPEINOJOEHHH, 9TO IO
KpafiHeil Mepe oamH Takofi Mapmpyrt cymecrsyer. (Mosker am osror
MapmIpyT Cco7ep:KaTh KOHTYP WJIM ITUKI?)

46. 3amaua o panme. PaccMorTpmTe ONTHMEBAIMOHHYI0 3a7adTy,
NpUBENEHHYI B ynpakuenuwm 22. IlpexmomnoskuTe, 9TO MJIsA NPEIMETOB
Bufia &k mambonbliee snadenme otHomenusa F;/w; paBuo Ei/wy. [oraxn-
Te, 9TO GYMIECTBYeT HEKOTOopoe 3HadeHwe Beawmumunl W*, Taxroe, d9T0
eclIn orpaHnmieHue mo Becy pasHo W = W*, To mmeercs outmManbmoe
peleHye, BKIOYAIOIee MO KpailHell Mepe OAWH IpefMeT Buaa K.

47. 3amena u pemonr oGopymomammsa. Paccmorpure Mofmenanb, mpuse-
neunyio B pasy. 10.6. TIpenmonosmM, 9T0 UMEETCA BOBMOKHOCTD 3aMEHH
anbo pemonTa 000OPYHOBAHHA B TedeHHe JOOOI0 OTPE3KA IOCIE €ro
upuodperenns Ha orpeake 1 m 70 oTpeska [N, KoIfla 3aKAHYMBAETCA
moNHHHA cpor amoprusanud. llpumem fasnee, 9TO IPOJOIARAUTEIBLHOCTD
peMonTa mpeHe0PayKMMO Mala 10 CPABHEHHI C IIPOJOJKATEIBHOCTBHIO
orpeska. CiemoBaTeibHo, MAIINHA, OTPEMOHTHPOBAHHAS B HAYaJe OTPE3-
Ka, YIKe MOKeT HKCIIyaTHPOBATHCH B TEYCHHE BCETO BTOTO OTpPE3Ka.
PacemoTpuM MammHY, KYIUIEHHYH B Hadaje OTpesKa 7, OTPEeMOHTHPO-
BallHYI0 B Hadajle OTPEe3KOB & < f, < ... < lp, THe n < {;, W 3aMe-

HEeHIyl0 B Hadale orpeska k, rme k> {;. Ilpexmonoskum, aro coorser-
CTBYION{WE 3aTPaThl pPaBHbI

@ (7, 4) + @y (8, 8) + . o o+ an (Epogs £p) + bar ().

Beanuuna a, (k, j), rme n<Ch <Cj, mnpencraBager coboii B3arpaTni
Ha JKCIUIYATAIMI0 MAIIMHE B TEIEHHWE BCEX OTPE3KOB OT A 10 j miIoc
3aTpaTH Ha €€ DPEMOUT B Hadalle OTPe3Ka j HpPU YCJIOBHH, UTO MATIMHA
Obla KyIUIeHA HA OTPE3Ke W M OTPEMOHTHPOBAHA B HMOCHENHME pas Ha
orpeske h (mmbo Omna Kymaema mpu h = n). Bemwamna b, (¢;) coor-
BETCTBYET YHMCTHM OOIMUM 3aTpaTaM, BKIANYANMUM HOKYIOKY MAMIMHELL
Ha OTpesKe n ILTIOC HKCINIyaTAI[HOHHEE 3aTPATH HA OTPE3KAaX OT ¢y 1ok,
T. €. MOKIY IOCJIEIHAM PEMOHTOM M HpPOJarkell, 3a BHFIETOM €€ OCTATOU-
HOH cTomMocTH Ha orpesre k. Beamuwna b, (n) mpenctaBiser coboii
3aTpaThl HA TNOKYOKYy MAIIWHE W ee SKCIOAyaTallHi0 Ha OTpPe3Kax OT h
70 K mpm YCIOBHH OTCYTCTBHA DEMOHTOB.

IToraskuTe, KAK MOMHO HCHOJL30BATH PEKYPPEHTIOE COOTHOIIEHWE
JTUHAMUIECKOTO LPOTPAMMHUDOBAHMA NI BHYNHCIEHWA 3IHAYCHHH C,p,
KOTOpPHIE 3aT€M COOTBETCTBYIOIMM 00pPa30M MCHOIB3YIOTCA B PEKYPPEHT-
Holl ¢opmyae (2) pasm. 10.6.

48. PaccmoTpuTe KIacCHIeCKYI TPAHCHODTHYH 3afady, monobmymo
3ajiade, NPHUBEIEHHOA B pasn. 6.2, rAe 4mclo LOCTABIIMKOB m = 2
M cyMMapHas MOIIHOCTh HOCTABIMKOB paBHA CYMMapHOMY CLIDOCY
notrpebureneil- [coornomenue (6)]. Ilpenmonowmm, 9ro TpaHCmOpPTHHEe
3aTpaThl Ha JOCTABKY Z;; €AWHWL I'Dy3a M3 UYHKTA OTHPABJEHUA i
a_n7at
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B IYHKT HA3HAYEeHHA | OMMCHIBAOTCA meimueiimoll Qyuxmuedt c¢;; (z;)).
ITpumem, aro Bee Bemudguntt S; u D; memnnie, n HAT0KMAM TaK0e ;Ke orpaIy-
genyme Ha BCE ;).

a) CpopmynumpyiiTe 3amady B TepMHHAX PEKYPPEHTHOIO COOTHOHIE-
HAA [UHAMHIECKOTO IporpamMMmmpoBanmsa. (Vrasanue: [IA HOIYyIEHUS
OfTHOMEpDHOH mepeMeHHO#l COCTOAHHUA MOKHO MCIIONb30BAaTh DAaBEHCTBO
ofmieil MOIMHOCTM IOCTaBmMuKoOB ofmemy cupocy morpebureneii.)

6) IMorammuTe, Kax M3MEHHTCA MOCTAHOBKA 337a9d Hm. &) OpH m = J.

49. 3amaga Baajgensma  pecropaHa. PaceMoTpuTe cIydall  QEPMBI
«O6menurropr», onmcaunbiii B yopaykmesmuu 48 ra. 6. Chopmyampyiire
ONTUMHU3AMUOHHYIO. 337a4dy B TEePMHUHAX PEKYPPEHTHOTO COOTHOIIEHHUA
AMHAMHEYECKOTO IPOTPAMMUPOBAHMS.

50. 3amaga o packpoe wmarepuana. PaccMoTpuTe ciydaii QHPMBI
«layrumka», koTopoil HykHO paspesaTs O0JbIOA pPYIOH IIHPUHON
70 cv ma menpmue pyaous mupuuaod 22, 20 m 12 em. Ilpenmonosxmy,
YTO OPU PEHIeHHH MOJENH JXHeHHOTO mpOorpaMMHPOBAHUA B paccMaTpu-
BaeMoe MHOJIMHOKECTBO BKJIIUEHH BCe momycTuMble BapuauThl. Ilycrs
Y1, Yo A Y;— HNOAYYEHHHE B Pe3yabTaTe ONTHMAJIbHbHE 3HATEHHA IBOI-
CTBEHHHIX MEPEMEHHBIX J[AJA OolpPAHHYeHHH, OTBeYAlomUX PY.IoHAM
mupuuoit 22, 20 m 12 em coorserctBenno. [IpmmeHmTe Teopemy IBoii-
CTBEHHOCTH U PEKYPPEHTHOE COOTHOIIEeHHE JWHAMMIECKOIO IIPOrpaMMu-
POBAHHA, BKINYAIIEe BEJIMIUHY J;, MAJIA NPOBEPKA OLTHMAIBHOCTH
pellennsi 3ajadW JauHEHHOTo mperpammmpoBanusa. (Moxer am kakoii-
nub0 BAPUAHT, HE BKIIOYEHHHH B MOJMHOKECTBO, YIYIWATH HaWIeHHOE
pelienne 3a7a9d JHHEHHOT0 MPOrPAMMHUDPOBAHUAT)
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[MpuHsiTHe peluennii npu GeckoHeuYHOM
NNQHOBOM nepuoge

11.4. MOJZIEJIX C BECKOHEUYHLIM IIJAHOBBIM HIEPHOOOM

He BH3mBaeT coMHEHUs, 9T0 00NBUIMHCTBO DPUHUMAEMHIX PENICHMIA,
ecIi HE BCe, IPEACTaBIAIOT coboii wacTs Geckomednoil memm JeicTBH@IL.
CpenapEH# panee BHOOD BIMAET HA HAcTOAINee, TPHHEMAEMHEe B JaH-
HEII MOMEHT pellenus BIUAT Ha Oyaymee u T. 1. B cBere taxoro mop-
XO0la 6ce MONENM MOMKHO PAacCMAaTPHBATL KAaK 3JeMeHTh OGecKOHeYHOro
NJIAHOBOrO mnepmona. bynymee, Haxofdmeecs 3a mpelesaMH 3apanee
YCTAHOBJIEHHOTO IIIIAHOBOTO IIEPHO/Ia, B HEKOTOPHIX PACCMOTPEHHBIX BHIIIE
IMHAMMIECKHY MOZEJSX NONpPOCTYy He NPHHHEMAJNOCh BO BHIIMAHUE,
mHorna {mampmmMep, B TuI. 9) ymaeTcsa 0KazaTh TEOPEMY O [JHTEILHOCTH
IJIaHOBOTO MEPHOfia, KOTOpas HOKasbIBAaeT, 9T0 TaKas MPONEeypa MOKeT
ofecmeunTs OUTHMAIBHOCTH TEKYIMX pemeHwit. B gpyrux mMopmemsax
TOTBITKA y9ecTh Gyaymiee cBsa3aHa ¢ BEIOOPOM TeX MIM MHBLIX (KOHETIHEIX)
yeaoBmit (TaKHX, HAIPUMEDP, KaK yCTAHOBIEHHE HIGKUHUX TPaHmIl IJA
9UCIAEHHOCTH PafoTAMUX WIH [JJiA NPOMIBOJACTBEHHON MOIHOCTH).
B ortamume oT aTHX Mofedeil B HACTOANEH IiaBe JUIMTENBHOCTDL ILIAHO-
BOTO IIEpHOJA Ipejuoiaraercs OecKOHEYHOI.

Ilnsg Toro 4ToGH B MOmenAX ¢ OECKOHEYHHIM IIAHOBHIM IEPHOOM
wOJYHHTh OHPefe]eHHble PEIeHns, HeoOX0AMMo AOMOTHUTEABHOE Orpa-
HEYHUTEIbHOE [ONYIIEHHe, KOTOpoe, BoOOIIE TOBOPA, MOKHO HAa3BaTh
JONYIeHHeM O CTAMOHAPHOCTH. B mpocreiimeM cilydae mpemoaaraercs,
910 Bce (QYHKINUA DKOHOMMZECKOTo ddderTa, BHOMpPAEMOH IPOrpaMMH
U BHemHHe ycJoBUA (Hampmmep, o6meM cupoca) JJs KaJoro m3 0Tpes-
KOB OfUHAKOBH. Bce mpuBopmMble HWKe NPUMEPH OTHOCATCA K 3TOMY
caydalo, ¥ He0OXO[UMO Y4WTHIBATH, YTO IOJYYaeMHeE Pe3yJIbTaThl OCHO-
BAHHE Ha TAKOM [ONYImeHNM o cranumoHaprocTH. B rx. 11 m 12 paccma-
TPHBAIOTCA TONBKO JETEPMUHUDPOBAHHHIE MOJEIN; BEPOATHOCTHEIM MOTe-
aaMm nocBamensl 1. 17 1 18, rme moctynupyercs cranmomapubii Xapak-
TEp BEPOATHOCTHBIX B3aKoHoMmepHoctedl. Ilpum wucnoabpsoBammm Oomee
CIIOMKHBIX METOJ0B aHA/NKM3a MOTYT OHITH TONYYEHH DPEINEHHA U A8 TAKHX
cUTyanuii, TIje [ONYHIEHHA O CTALMOHAPHOCTH MABJAITCA HE CTONb
CHJILHBIMU, HAUPAMEP JJIA cAyYas LOUKIAIECKOTO H3MEHEHHS TAKUX
HmoKazaTeledl, KAK Ce30HHHIA cupoc (YCIOBHEI npnuMep IPHUBENEH B KOHLE
ra. 12).

[lockonpKy B pealbHOHl JAEHCTBUTENBHOCTH CTAHOHADHOCTH PEIKO
COXPAHAETCH B TeUEHUE NINTENBHHIX HEPHOLOB BPEMEHHU, TO BO3HHUKAET
CIENYIONMHA BOIPOC: WMEIOT JU IPAKTHIECKOE 3HAUEHMe MOMENH, B KOTO-
PHIX HpPeIrroJaraercs CTalMOHaAPHOCTh B TEICHHE OECKOHEYHOTO MIAHO-
Boro mepmopa? Ham oTper GymeT yTBepIUTEeIbHEIM, 9TO HWILIIOCTPHPYET
paccMoTpeHMe CHUTYaluii MBYX THIIOB.

g
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B cmryanusax mepsoro Tuma AMHAMAYECKHE ONTHMU3AINMOHHLE MOTEIN
HCIOJb3YIOTCA [ANf YIYdYOIeHUs TEKYIHUX OMePATUBHEIX pEOINCHUA —
CKa;KeM, pemeHuil 0 MOMOJHEHHN 3amacoB U pa3paboTku rpaduroB mpo-
usBogcTBa. B KagectBe nmpmmepa paceMoTpuMm (UPMY, OCYIIECTBISIOMYIO
e/KeJHEBHBI KOHTPOJb CBOMX 3a0acOB M B3aKA3HBAIOMYI0 HEKOTODHE
U3[eJnsl pa3 B HECKOJbKO Heneldb, KOI7a ypPOBEHb COOTBETCTBYIOMETO
3agaca MOCTUTHET YCTAHOBIEHHOTO ¢KPUTUYECKOro» 3Hawenusa. [lycTs,
Kak 9TO 9acTo OBBaeT B [EACTBUTENBHOCTH, COPOC HA JAHHOE W3JENIHE,
a TAK;KE 3aTPATH HA €ro 3aKyOKY W XpaHeHHe SABAAITCA yCTOHIMBHIMU
B TedeHHe mepmojd, He mensimero 12 mecsaues. Torma mias dumpmer nemxe-
co00pasHO COXPAHHTDH ACHCTBYIOINAE NPABRIA IOIOJTHEHUs 3alACOB EIIe
Ha 3—06 MecameB, a B KOHIlE 9TOTO CPOKA HMEPECMOTPETh WX HA OCHOBE
HoBoro 12-mecaumoro mpormosa. (Tawoil cmoco® peficreuil ompasjyan
I [ADYTHEMH BOKHHEME coobpaxenmamu. Ecaum ¢upma mmeeT 3amachl
COTEH BU/IOB PA3NAIHBIX MBI, 4aCTOe N3MEeHeHe IPABUI MONOIHEHNS
3aMACOB KaM/0r0 BHAA uU3feauit Tpebyer CaAWIIKOM Ooablmmx 3aTpaT
BPDEMEHH W§ BHI3bIBAET OTPHIATETbHLIA B>PYEKT — CBA3AHHEE ¢ HUM
H3JePARKE MOT'YT HAMHOTO TMPEBBICUTH DKOHOMHUIO, BHIBBAHHYIO yiyuule-
HUeM pelmeHuii.)

Hax ke momxna ¢upMa yCTaHABIHBATH NPABUIO MOOOJHEHWA 3ama-
COB IS KAyKAOT0 KOHKpeTHOro Bmaa mapenmii? OfuH U3 BO3MOMHLIX
OOAXO0J0B 3aKII0YAETCA B MCHOIb30BAHMM METO0B, OMMCAHHHIX B TI'iI. 8
2 9! [IJA DIaHOBOTO HEPUOfa [JIMTEILHOCTBIO 30D qHE# ompefensoTcd
MUHIMAJBHEE 3aTpaTHl f (1) ¥ oOTEMaXbHAS OPOTPAMMA OJA UCXOJHOTO
VPOBHSI 3amacoB i, a 3aTéM B TeYEHHME HECKOJBKAX IEpPBHX MECAneB
NPEMEHSOTCA OpPABMIA NONOJHEHUA 3amacos, yCTaHoBIeHHEE Hia N =
= 365. OmgHaro Momelb ¢ OECKOHEYHHIM NJIAHOBEIM HEPUOZOM, OCHO-
BaHHASA HAa JOUYIEHAU O CTAUMOHAPHOCTH, MOKET JaTh IPEBOCXOMHbIE
pesyabTATH W, KAK NPaBWiIo, TpedyeT HaMHOTO MeHbuiero obmema BbI-
9uCcAEHAH.

B cooTBeTcTEHO ¢ B3THM OfHO M3 OCHOBAHWHA [JA UCIOJH30BAHMA CTa-
OEOHAPHON Mofeinu ¢ OECKOHEYHBIM MJIAHOBBIM MEPHOTOM COCTOUT B TOM,
9T0 OpH BHIOOJHEHWA TeKYIIMX ONepanuid B HaJaje IJIAHOBOTO IepHoia
Takoit mofxon siBisiercs 9QPEKTHBHHEIM W OTHOCHTENBHO IIPOCTHIM CIIOCO-
oM MONy4eHHs ONTMMAILHBIX ENTeHNH.

K cmTyanmmaM BToporo Tuna OTHOCHTCA HCOOJH30BAHHE JMHAMUTE-
CKUX OUTUMH3ANMOHHHX MOfiellell UpU NPUHATHHA MOBTODPAOIMUXCA Bayk-
HEIX pemeHHi O pacnpefeaeHuM KAOUTAJNbHBIX BJIOMKEHHUA, BaOpHMep
B ciydae 3aMeHH Joporocrosamero obopymosanusa. HpynEse MalluHHEIE
arperatsl HHOT/IA 3aMeHsloTCA He dame uem pas B 15—20 mer. B cBasu
C 3THM K MOMEHTY O9YEePEe[HOM 3aMEHbl, BEPOATHO, MOABATCA COBEDIMIEHHO
Hobpie Tunst obopynoBamma. Hakum ke o0pasoM NPHHEMATL TEKyIIee
pemIeHme 0 KaOuUTaJoBIoKeHUAX? Pasymeercda, OJHA W3 BO3MOMKHBIX
albTePHATHB COCTOMT B TOM, UTO e00X0AUMOCTh 3aMeHH 0o60pyoBaHHA
NONpPOCTYy HE YYUTHBACTCA. HaK 04eBUAEO W3 CIENYIOMEero majee IpU-
Mepa, KOTOPHIA B3AT H3 peajbHOMl [EACTBATEIBHOCTH, TaKOH HOAXOX
MO}KeT BBecTH B 3a0dy)JieHMe U OKa3aThCd BeCbMa pPHCKOBAHHEBIM.
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Opuna n3 ¢uUpM NUmMEBOd TPOMEHIILIEHHOCTH CTOJKHYJIACh ¢ HAJAUIAEM
(y3KOTO MecTa» B NIPOU3BOACTBE. Bo3MoKHH 7ABa IYyTH pPa3pemienus
HePUOINICCKU BO3HUKAIOMAX TPYIHOCTEH: aub0 HaKONJEHHe B TedeHHe
mepnojia 3aTUMBS JOCTATOYHHIX 3amacoB NPOAYKUUHN [UIA HOKPHTHA
cupoca B «9achl mEK», Imbo mpmobperenme HOBoro 060pynOBaHHA 1A
yBENUYEHNs HPON3BONCTBEHHHX MOMHOCTed. Kclm cpaBHEBATL TPHPOCT
3aTpaT B CBASU C YBeJHUEHUEM 3aIacoB TOIBKO C HA4AAbHOU CTOMMOCTLIO
HOIOJHATENIBHOr0 000PY0BaHNA, TpHodpeTeHne MOCIe[Her0 IIPeICTaB-
AseTcA TMPeJUOYTHTENbHEM. Fcam sse ydecTh W 3aTpaTH Ha Oymymme
HOBTOPHHIE 3aMeHE! 060py/l0BaHNA, €ro nprnobpeTeHue MOKasKeTCsA ropas-
J(0 MEeHee NPHWBIEKATENbHHEIM — Jakeé OpH ONTHMHUCTAIECKOH OIeHKe
3aTpaT, CBASAHHEIX ¢ NOCAEIYIOMEMU 3aMEHAMI.

TaxkuM 00pa3oM, BTODHM /[0BOJAOM B INOJb3Y HPAMEHEHHA CTAIHO-
HapHHX MojJenell ¢ GEeCKOHEYHBIM MIAHOBHIM IIEPHOJOM ABIAETCA TO
00CTOATENBCTBO, UTO B CHUTYANHWAX ¢ PEryispHO IMOBTODAIOIAMUCA BO
BPEMEHM KANATANOBIOMEHUAMA WCIOJb30BaHME II0JO0OHOTO IO/XO0/1A
MOKeT NPHWBECTH K JYIIIMM DemeHusM, 9eM HOTHOA OoTKas OT yd9eTa
6ymymero.

OnrumanbHOE mOBejeHne Hpu cranuounapHocTd. CrenaB AoIyMeHme
0 CTaIMOHAPDHOCTH, MOYKHO MHTYWTUBHHM IYTeM HPHATH K DPaCKPHITHIO
COfep}KaHMA TAaKOTO MOHATASA, KAaK <«OPUHATHE TEKYMEro peleHns
B ycaoBuAx OeckoHewmoro miaHoBoro mnepmoja». ONHAKO YHTATeNb,
BO3MOYKHO, YAWBHUTCA, Y3HAB, 9TO MHTyHmIUA cmocobHAa O0KasaTh JIHIIb
OTPaHWYEHHYI0 IIOMOMb HPH BHEIACIHEHNMH Chocofd ONPeNeNeHHA ORMmu-
MAAbHO20 PEIIeHUA.

[duada mamocTpanmm paccMOTPUM BHAYalle MOJENh JHHAMHIECKOTO
OpOTPaMMUPOBAHUA ¢ KOHEUHHIM IIAaHOBHIM mepuofgoM. B nagane mroboro
oTpe3ka HeobX0[AMMO BHATH JHIIL COCTOAHME CHCTEMHl M OCTAMINEecs
qucao oTpeskoB. O6 ONTHMATBHOCTH HPOTPAMMH MOXKHO CYANTH IO
.cymMMe KoHeuHoll mocmefoBaTeapHoctm sddexTon. Temepn mepeiinem
K 0ecKOHEUHOMY 9HCJIY OTPE3KOB; MO ONpEJENEHMI0, «OCTABIIEECH THUCIO
OTPE3KOB» 3[€Ch BCerfa OAWHAKOBO, M Jwbasg mporpaMMma, HJIH CTpaTe-
THUs, OpuMeHAeMas B TedeHHe BCEero MiIaHoBOTO Iepmona, o6yclIoBImBaeT
0ecKOHEUHYI0 HOCIeNoBATeIbHOCTh 3madenuit addexta. [lockoasry mua
a60i cTpaTeTHH aTa MOCJIE[0BATENBHOCTH PACTeT ¢ yBeJHYeHHmeM IIa-
HOBOro mepmofia, Heobxomum cmnocol cpaswenus crpaterumii. Pasymeercs,
ecin ofHa M3 cTparermii obecmeumBaer Gompmmi sdderT, wem Apyras
naA 4060t QUKCHPOBAHHON JJIMTEIBHOCTH ITAHOBOTO mepHojia, mpobiie-
Ma CpPaBHEHHsd He€ BHI3HBaeT 3aTpynuenmit. OfHAKO OJHA M Ta JKe cTpa-
Ternsa OOHIYHO NpEICTaBIAAETCA JYUIeid A OfHON [IMTEIHHOCTA IIIa-
HOBOTO HEPMofia W XyAmeldl — [JIs ApYyrod, TaK 4TO pemieHme HKM B Koeil
Mepe Hemb3d cUUTaTh odeBHAHBIM. CrmemoBaTenbpHo, mpu OECKOHETHOM
OJ3aHOBOM IIePHOSie BO3HHUKAIT JBA BAMKHBIX Bonpoca BEIOOpa onTH-
MaJIBHOTO PeNIeHus:

I) KakmM KpuTepHeM BOCHONB30BAThEA [JISA OLEHKH CPABHHTEILHOMN
UPEeImouYTHTEILHOCTH DAa3ANUHBX OECKOHEUHHIX IOCIEN0BATEILHOCTCH
3Hawenmit addexta?
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IT) Moxuo nu B ycloBuAX GECKOHETHOTO NJIAHOBOIO MEpPUOLa CUU-
TaTh ONTUMATBHBIMU TOJBKO CTAIMOHAPHBIE CTPATerWH, T. €. CTPATETHH,
3aBUCAINAE UCKIIYATEIBHO OT COCTOAHMA CACTEMbI B HACTOAINAA MOMEHT?

B nacrosmeii Ti1aBe BHUMaHHE COCPe0TO9€HO Ha Bompoce 1), Hpuru-
9eCKH pAacCMATpPMBAETCA HECKOJHKO TaCTO HPUMEHAEMEX KPUTEPHEB
ONeAKH OeCKOHEYHHX IoClHefoBaTeNbHOCTEH. DBymer moxasam Tamske
cmoco® MCIOJB30BAHUA JTUX KPUTEPHEB IPUMEHHTENBHO K IPOCTOIR,
HO BKHOM MOJead BoccTanoBleHdA. Ilpu ananuse pemenud sTod Momenn
quTarelb OOHAPY/RUT HECKOJIbKO YHCIEHHBIX METOAOB IOCIEIOBATENb-
HOr0 UPUONMKEHNA, IPUMEHUMHX U K 0GOOIEHHEM ONTHMH3AIHOHIIBIM
3agagaM ¢ GECKOHEYHHIM ILIAHOBHIM IEPHUOIOM.

B ra. 12 pacematpuBaerca Goabimoit KiIacc Mofened, I KOTOPHIX
orBeT Ha Bompoc II) modosxureseH, T. €. BCETAA MOKHO OTHICKATh TAKYIO
CTAlMOHAPHYI0 CTPaTerdio, KOTopas ABjigeTcda onrmManbHoil. [luasa pas-
paboTKN TaKoil cTpaTeru:m HeoOXOAMMO 3HATH TOJNBKO MeEKYUjee COCTOAHTE
CUCTEMbI, a HE€ MNOCJIe[OBATEILHOCTh COOBITHIl, NPHBETIMHX K 3TOMY
coctoaumio. Taxkum obpasom, mMpl GyaeM OpUHEMATH OfHO U TO ;Ke pelre-
HUe BCAKHWIA pa3, KOTma OpUIeM K TOMY jKe COCTOAHWI0. B dacTHoCTH,
B Tia. 12 usywaerca MeTON WOCTPOEHHWA ONTUMAJIBHOH CTAIHMOHAPHOM
crpareruu. IlocTpoenne cooTBeTcTBYyOMUX UpaBua wam Tabami obecme-
TMBAET BO3MOMKHOCTh YIOOHOrO WUX NpPHMEHEHHA B PaMKax IUHAMATE-
CKOTO INPOrPAMMHUPOBAHHA A HPHHATHA TEKYIMUX pPelIeHHH.

11.2. TOHKOCTH, CBA3AHHBIE C OHEHKO! BECKOHEUYHBIX
IMOCJIENOBATEJILHOCTEN

BoaMoskHo, 9uTaTess YHUBHTCHA, Y3HAB, 9TO IEJNOBHIE JIOJH, BKOHO-
MECTHl B MATEMATHKNA YK€ HECKOIBKO CTOJETHR CIOPAT 0 METOJAX OI[EHKHU
OccroHeunsix mocaegoBarenpHocTeit 3Havenuid adderra. Ilpusogumere
HIBREe NpUMEpH BBHIABIAIT NPHYMHEL 3THX COOPOB, W CJAEIYeT 9UETKO
PA3BACHUTH 9KOHOMUYCCKHN CMEICI HPUMEPOB M HX BAKHOCTH € TOYKH
3penMsA TEeOpHH YIpaBlIeHUs.

OmuT moxasza’n, 49To GONBMAHCTBO JMI, NPUHEMAIONIAX peNIeHHs,
He ¢cmocoOHK HAa OCHOBE HMHTYMIIMH [(aBaTh HEMPOTHBOPEYMBHIE OIEHKU
CPaBHUTEIHHON MPEAMOYTHTEIFHOCTH Pa3IAIHEIX OECKOHMEYHBIX IoCJe-
moBaTenapHOCTeH 3Hagenmit sdderta. Bememersme sToro G0ILIMHHCTBO
OusHecMeHoB mpuberaroT K QopMydaM, NAOMAM BO3SMOMKHOCTH BEIIOJ-
HHAThL XOTsA OHl IpeIBapUTENBHBIN OTCEB WJIM pAHKEPOBAHUE aJbTepHA-
THBHBIX BapHaHTOB. MH Takke MCHOJB3yeM (GOPMYJIE, NO3BOJANINAC
npeobpasoBaTe 0ECKOHEYHYI0 HOCIEOBATENBHOCTh 3HAUYeHHA sdderTa
B OJHO H9HCJO0, XapaKTepU3yioIiee «OTHOCHTENHHOE KadecTBO» COOTBET-
cTBympoimero Bapuanra. Ommaxo, mpexae deM NPHUCTYOHThE K 3TOMY,
MBI x0oTuM yOeUTHCA B TOM, 9TO IMTATe]Th pasdupaerca B HEKOTOPHLX
CYIIECTBEHHEIX BOIPOCAX, MMEIMWUX OTHOMICHNME K PA3JMIHEIM METOIaM
Beidopa ofHoll m3 OeckoHednux mocienoBaTeapHocTed. Toabko obmanasn
TaKUMH NO3HAHUAMM, IMTaTelb CMOJKeT OICHHTH KaK CHIBHEE CTOPOHHL,
TaK U OTpaHmYeHHdsA NTPOCTHIX B OpmIOKedAum (OPMyI.
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ITpuBogumoe ganee obcyrkaenne He MOKET CIYKUTH MCIEPIBIBAIOILUM
0030pOM OCIOKHEHHI, BO3HUKAKIIUX B CBA3U ¢ HCIOJAB30BaHWEM Oec-
KOHEUHHX [I0CTAeJoBATEILHOCTEH, a TarkKe HpemIaraeMblX CIocoboB
ux paspemenus. Mpl HajeeMcsl IUMb HA TO, 9T0 OPHBOJUMBIC IIPHMEPHL
3aCTaBAT YUTaTeNd B JaJIbHEHINeM HPOSBIATH OCTOPOKHOCTE M BO3MEp-
/KRATBCA OT HEKPUTMUECKOTO NPHUHATHA, Kasajoch OB, 3aMaHYIMBO HpO-
CTHIX pelleHui.

B uacrosmem paspene paccmaTpuBaloTCsA ABa BOIPoCca, ABIAIOIINAXCH
OCHOBHBIMHA TTPU JMHAMUYECKOH IIOCTAHOBKE ONTHMU3AIMOHHHX mpobiaem:

I) B kakux cnygasgx ¢opMyna OLEHKHM ABJIAETCA aJ€KBATHOM MJsA
CpPaBHEHHUS pAa3JIHIHBIX CTpaTermii?

II) Bcezda au Tamaa ¢Qopmysia T03BOJAET CBECTH OECKOHETHYIO
OOCJAeTOBATEIBHOCTD K OJHOMY YHCIY, KOTOPO€ MOMKHO MCIOJB30BATH
B KA4eCTBE OCHOBHI iJIA CpPaBHEHHA?

JTH BOOpPOCH K PACCMAaTPUBATCA Hajee BechbMa HOZPOGHO, HOCKOJIB-
KY CBf3aHHBlE ¢ HUMH OPODIEMEl MOTYT ObTh UPE3BHIYARHO TPYTHBIMIL.

AHaTU3UPYIOTCA TPH «KPUTEPHUA KadecTBay. IIepBEIM U3 HEX ABIACTCH
cpednuli o ggerm sa ompesok. B TpaKTWKe DTOT KPUTEpPUU BO3BHUKAET
9ale BCETo B TEX cIydasdX, KOrja SKOHOMUTeCKUd sdhdexrT mamepserca
yposuem szarpar. Torma pexoMeHmmyercsa clefyiomee npaBwio Beibopa:
u30UpaTh CAETyeT BAPHAHT, KOTOPOMY OTBEYAl0T HAUMEHBIIWE CpeTHue
3aTpaThl 3a oTpesok. BTopoil xpurepuil uMeHyeTca uHmezpasbHbly
3 ppermom, OUCKOHMUPOSAHHBLM K HACMO SWeMYy MOMEHMY 6PeMeHIL,
NIH K€ WHTEerPAJbHHEM JUCKOHTHpOBaHHBIM adderToM. Hak uurtartens
BCKOpPE YBHAHUT, IPH HCIOJH30BAHUU ITUX ABYX KDHTEPHEB HE BCEr[a
BHIOUPAIOTCA OJJMHAKOBHIE CTPATETMU — KHOTJA BO3HHKAIOT TEXHUIECKHE
TPYAHOCTH BeChbMa HENPUATHOTO XapakTepa.

Tperuit KpuTePUl UMEHYETCA SKEUBAACHMHBM CPeOHUM 3 Pexmon 1),
BeposTHo, ero muesa oxasercs moBoll /1A 4UTATENSA; OHA MMeeT G0JbmIoe
3HAYCHHE B HUCCIEIOBAHUH OUepalWii, IMOCKOJbKY ofecmedmBaeT Mare-
MATHYECKYI0 YBA3KY [OBYX [pPYTWX YOOMSAHYTHX BLINE KPHTEPHER.
Ilpu uCHmoAb30BAHMEM STOr0 KPUTEPUA HYACTO YAAEGTCA OHPEHENHUThH 6uUd
ONTUMAJBHOHM CTpaTeTHH; 3aTeéM, pacloJjarasg d9THM Pe3yIbTaToM, MOMKHO
BHYEC/IUTh KOHKPETHHE UHCJAEHUbIE 3HaYeHUs — Jubo cpefHero Moxopa
3a 0TpesoK, Jaubo WUHTErpaibHOTO JHCKOHTHPOBAHHOTO »dderTa.

Eme omHEM #3 KPUTEPUEB SABIAETCA 6HYMPEHHAL HopMa sfermiie-
HOCMU, KOTOpas, K COMAJEHHI0o, JacTO MCIOJb3yeTcsi B JAeNoBoil mpak-
THKEe. 37ech 9TOT KPUTEPHUIl He PacCMATPUBAETCS, IOTOMY 9TO TAaKOH
OOAXOl 9acTO NPHBOAUT K HEIPABMJIBLHHIM PEIIeHUAM.

Tlpu usydeHuu OPUBENEHHHIX HIDKE YHCIEHHHX IIPUMEDOB YHUTATEJNb
o0Hapy:RUT, 4TO GOMBIMIAHCTBO HEOOXOAUMEIX JiJig HUX airefpamdecKux
upeobpasoBanuil y;xe primoiaHeno. Ilpm mepBom dTemum caexyeT 6es
Nl0Ka3aTeIbCTBA NPUHATH, YTO (QOPMYNH SABJIAITCS NPABUIBHHIMH —
HSKOHOMHUYECKOE COJEPIKaHre dTUX TPUMEPOB HE CBABAHO C BHIIOIHAEMEIMA

1) 9tor KpHTepuil B u3BCCTHOH Mepe aHaloTHUYCH IIHPOKO TIPHMEHAEMOMY
B 0TedeCTBEHHOH OpaKTUKe KPHTCPHIO «OPHBENEHHHX 3aTpat».— IIpum. nepes.
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B HumX anrefpamueckmmu upeobpasosanmsamu. llossie uwmrarens Mosker
BO3BPATHTLCA K paHee NPOYMTAHHOMY MATEPHANY H NPOBEPHTH, CyMeEeT
IH OH BLIBECTH (OPMYIE CAMOCTOSATENBHO.

Hoxeznocrs pemer. Yacto MpUXOAUTCA CIHIIATE, 9TO TOJJIAD, KOTO-
PEIM PacmonaraoT B HACTOANUE MOMEHT, gepes rof Oyaer cromTh Gonbiie
ponnapa. ITouwemy? dTa dopMylIHpPOBKa onMpaeTcsa Ha HECKOJBKO coobpa-
skenmii. Tak, uHOrma o0Hapy;KEBAETCA, YTO HPOCTAH <MOJE3HOCTLY
A4 IHYHAA IEHHOCTHY [oJIapa BBHINE B HACTOAIMH MOMEHT, 4YeM
cuycta mexoropoe Bpemsa. llpeamonosxum, uro ¢dupma B Tewenme 25 et
peryisipHo BHINJIAYMBAET AaKIMOHEPAM [HBMUAEHAB Pa3 B KBapTal.
C GoapliuM HexedaHHeM Takasgd QHpPMa MOWNET HA OTKA3 OT OdYEpeTHoi
BHOJATH JHBHAEHMOB, fAake o0emas BRINATHTh WX LO3KE, IPHYEM,
OHTH MOKET, ¢ NPONEHTAMH. 3aMEUYeHHAA PA3HUIA MEKIY HOJE3HOCTBIO
HDEeHEKHBIX HOCTYIAEHNH K 3aTPAT B PA3HHE MOMEHTH BPEMEHM U SBIAET-
¢l ocHOBOM mpobaeMEl consMepennsa GeCKOHETHBIX MOCIET0BATEILHOCTEH
sHadeHuil addexra.

Ilo cymecTBy, TogHO Tarad ke npobieMa COMBMEPUMOCTH BO3HUKAeT
O B MOJEIAX ¢ KOHEYHHM MJIAHOBBIM HEPHOA0M. B yCIOBHHX mpuMepax
3a7a9 JMHAMUYECKOTO NPOTrPAMMUPOBAHUSM, IPHBENEHHEIX B IIPEbI-
AYNX TIaBaX, Pa3aAWdHbie CTPATEIdMu, WM IPOrpaMmbl, o6yCI0BINBALT
A pasHble BpPEMEHHEE TIOCIeI0BATENbHOCTH NpPHObLIEH wumIm 3aTpart.
Onmako TPYIHOCTH COU3MEDEHHsA paHee IPOCTO He RPUHUMAAUCL 60
enumanue. IIOCKOJBKY OPH KOHEYHOM NJIAHOBOM IEPHOdE BCETAA MOKHO
cymmupodamsd NpAOHIA UIH 3aTPATH 3a BECH HEPUO]l, UMEIOIMAACH IeJe-
Basg QYHKUUA MO3BOJANA HCIMCIUTE A KaKLOH CTparerud ofHO KOHed-
HOE YMCIO0, YTO W yOopomalo ontmMmmaanumo. ONHAKo Tenepb MH Goxee
HE MOKEM WUTHOPUPOBATH TPYAHOCTH COU3MEPEHHS, Aa;Ke ecu OBl MbI
aToro m xotenau. I[JoCKONTBKY CyMMUDPOBaHHME OCYMECTBIAETCA Ha OeCKo-
HEYHOM TIaHOBOM mepmode, o0mas cymma sdderta nad GONBIIMHCTRA
cTparermit takime Oymer Oeckonegnoi. Herpyamo momars, 9ro mopum
CPABHEHNNM HECKOJIBKHX OECKOHEYHHX IMOCIEIOBATEILHOCTEOH 3HATCHMl
adderra n1060H Ge3LICKYCCTBEHHBINA MOAX O/ OKAMKETCA YCIEHIHBIM TOIbKO
B ODpocTedmmx ciaydasax. Tax, Karo#-1ubo MeTo[ CpaBHEHMS CTpaTermit

OTpesox
Crparerns | 1 | 2 I 3 4 l 5 6
A 3 2 1 3 2 1
B 3 1 3 1 3 1
C 1 6 |—1 1 6 |—1 .
D 22| 2 2 2 2 2 .
E 1 3 1 3 1 3
F 1 1 1 1 1 1
G 4 0 0 4 0 0

Puc. 11.4. IIpnmepu GecKOHEUHHX TOCHefoBaTeJIbHOCTeH 3HageHuwd ofdexTa.
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s 060 YuKCAPOBAHHOM KOHEYHOH JUIMTEIBHOCTH IJIAHOBOTO HEPHOAa
He Beerja IPHUHOCHT Pe3yJbTaThl; HPOJEMOHCTPHPYEM 3TO HA CIEIVIOMEM
mpuMepe.

Hycrp TpeGyerca BHOpAaTh OAXN M3 NPUHOCAIUX HPUOHIIbL ajbTep-
HATHBHHIX BApHaHTOB, KoTopwele Ha pumc. 11.1 xaparrepuayrorca moKa-
3aTeinAaMu a@Pexra (B JAaHHOM CJIy1ae NPUPABHEHHBIMM OpuOBLIHM) [JIA
H0CJIeq0BaTeILHOCTH BPEMEIIHEX OTPe3KOB, HAYMHAWIIEHCA ¢ HacTOA-
mero MoMmenra. Ha mepBoM oTpeske BapuaBTH A # B pajor npuGHIB
3 epunmnp, BapuaHT G — 4 efmHWOH W T. A.; Ha BTOPOM OTpE3Ke
BapHaHT A faeT mpUOBUIb 2 eIWHHUIE, BapHaHT B — Beero jmmb 1 epm-
HUNy ¥ T. I

PasymuO cpa3y ’Ke MCKJIIUUTH BapHaHT I, MOCKOIBKY BapmaHT A
VIS KaskJoro W3 OTPe3KOoB ofecmeduBaer nydmue (MM IO MeUbIied
Mepe He XyAIIue) Pe3YIBTATEL — HHEMI cJoBaMd, A jomuuupyer Hap I'.
BeposTtao, moxHO Takke 000CHOBATL MCKIIOYeHHe BapHaHTa L,
nockoibKy BapuaHT D nuas mw6oro orpeska ofecmeduBaer 6OIBIIYIO
co60KynHylo TpUOHIb, T. €. OPHOBIb ¢ Hadala IUIAHOBOLO IEPHOAA.

Bmecte ¢ Tem Henb3a ucerIouuTh Bapuonr G. XoTA COBOKyIHasA
npuOHIb Ha KOHEI 0TPe3Ka 2 IpH 5TOM BapHaHTe He CTONbL BeJMKA, KaK
anallorMyHas BelWdYWHA B BapuaHTax A u B, mpubeuie mus orpeska 1
B cayuae papuanta G oIipenelieHHO NIpeBHINaeT HPUOHIB BCEX OCTAJb-
HbIX BapwaHTOB. Kciu TpefyeTcss MAKCHMHUSHPOBATH HPUOHIIL TERYIIEro
oTpeska, BapuaHT G ABIAETCA ONTEMAJBHBIM.

Ilo KakoMy mpMHIUIY BHGpaTh ayamuil us papuanros A, B, C u D?
Ha womnern orpesra 2 nanGonee spdeKTHBERM OpefcTaBisfercsa BapuanT C.
Hna Bcex WeTHEIX 0Tpe3KoB BapuanT D ofecmeanBaeT GONBIIYIO CO80KYN-
Hyto IpUOHIB ¢ HaYasa IJIaHOBOIO Iepmoja, eM Bapuant B. Hus ortpes-
Ka 3 BapuaBT B ofecIeunBaeT COBOKYNEYI NPHOBLIb, PABHYIO 7 eIWHE-
naM — mo cpasHeHHI0 ¢ 6 enunmnamm gua papuantoB A u C u 6%/; eqm-
HUIH Aua papuauta D. Bosee Toro, Bapmast B «ounepesxaer» Bapuants A,
C 1 D mo cocTosAHHIO Ha KOHeI kanc0ozo oTpeaka ¢ HHIEKcoM (3 - 6n),
rme n =0, 1, 2, ... . Bubop u3 uymcia mogo6HHX LoCHIef0BATeIbHO-
cTeil B Mofensax ¢ GECKOHEYHBIM INIAHOBHIM LEPHONOM ABIAETCH CKOpee
UPaBUIOM, YeM MCKIIOUeHHeM.

Kpurepuii cpepuero spderra 3a orTpe3ox. YTBep:kgaTh, UT0 OFHH
u3 papuanTos A, B, C, D mum G spasdercs IydmuM, MOMKHO Mo4bKO
Ha OCHOBe MOIOJHUTENBHBIX momymenui. Taw, Momuo donosnumerdio
HOCTY/IHPOBaTh, YTO AJA HAc MMeeT OJMHAKOBOEe B3HAUGHHE MOJIYYeHUe
enuouIE aQderta Ha J1060M H3 OTPE3KOB. JTO 03HAUAET, UTO LMOIYdYeHHE
s¢derTa Ha Gosee paHHeM OTPe3Ke Ile JaeT KaKHMX-ITHGO HIpPemMYNIeCTB
0 CpaBHEHHMIO ¢ ero MOJNydYeHHeM mo3xKe. K KaKOMy pelleHMI0 NPUBOMIT
3TO HOmyIleHue?

Ilpu cmemanuomM HONYIIEHON Iellecoo6Pa3HO pPacCMOTDeTH CpejHMit
appexr 3a orpesor ImpH GeckoHETHO BO3PACTAIOMEM UYHCJIE OTPE3KOB,
BHOMpasA BapuaHT ¢ HauboabmuM cpepumm sddextom. asa Bapmanta A
IOCIeqO0BATeIBHOCTh TAKMX IIOKasaTellell mmeer ciegyrommit Buy: 3/1,

(3-+2)/2, 3+2+1)/3,...; mua papmamra B: 3/1, (3 + 1)/2,
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(3414 3)/3 m 1. n. Pesyabrarsl mojoGHBIX BLIYMCIEHHH IIPUBe/IEHEL
B Tabamne puc. 11.2. Hax morasano ganee ais BapmasToB A, B, C u D,
cpegnnii 3pdeKT 3a OTPEBOK CTPEMHATCA K 2, a juiA Bapuanra G — k 1/,
WBbIMK coroBaMu, HpH J10CTaTOIHO GOBLIIOM YHCIe OTPE3KOB JJIA BapHaH-
T0B A, B, C u D cpepunii sderr 6yner ckoab yrogHo 6AU30K K 2, a g4

Orpesox
Crpate-| 1 2 3 4 5 6 7 8 9
ruA
1 1 1 1 1
A 3 2? 2 2Z 2—5 2 27 2§ 2
1 1 1 1
B 3 2 23 2 23 2 27 2 2—9-
1 3 3 6 3
C 1 3—2— 2 1Z 2? 2 17 2§ 2
2 1 2 1 2 1 2 1 2
D 2? 2? 2§ 2—6— 2B 2§ 25 2TZ 2ﬁ
1 3 1 5 1 1
G 4 2 1—3— 2 13- 13 17 1? 1?

P uc. 11.2. Cpegunit apexT 3a oTpesox .

Bapuauta G — k 1Y;. CruemoBaTenbHo, €cil HONOJHHUTENBHO CHeIaTh
ocoboe pgomymieHHe 00 OTCYTCTBMM BpPEMeHHGH IpeqIouYTATeIbHOCTH
spderta, Bapuanter A, B, C u D npexgcraBiasiorea oquHaKoBO MPHUBJIEKa-
TeAbHBIMH (HECMOTPHA Ha TO, 9TO [IA JNI0060r0 KOHEUHOTO IIaHOBOTO
nepuoma uX >PYEeKTUBHOCTh pa3imdHa), a Bapuaur G — MeHee IIpHBJe-
KaTeJbHEIM.

Har uuraTess MO/KeT HPOBEPUTH, OOMIMe WIEHH IIOCIELOBATEIBHO-
cTell cpeguux PPEKTOB 3a OTPE30K MOKHO TPEACTaBUTH CJEIYIOMIM
obpasoM:

3+4-6n b5+46r 6-4-6n

A T sy spas o0 bz (I)
B: fi——éﬁ %i—gz n=0,1,2, ...; (11
G o rr e PO L2 (11
D: 2—!—33”, n=1,23, ... av)
G Tig fr e =0 b2 W)

TakuMm o6pasoM, Ipu n — co JNO00H WIeH IIOCIef0BATEABHOCTH
crpemurced K 2 paa papuadgros A, B, Cu D u k 1Y/3 — gas sapuanra G.
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HawuGonee ogeBmaHEIM Heq0CTaTKOM HCIOJIB30BAHUA cpenHero sddex-
Ta 3a OTPE30K B KAYEeCTBE KPUTEpHst BHOOpa 1A 6€CKOHETHOTO MIaHOBOIO
mepuoga ABIAETCS IO0AHASA HeTYBCTBHTEIBHOCTD 3TOTO KpUTepHA K 3ddex-
Ty 3a KOMEYHOe YHCI0 OTPe3KoB. [ HINIOCTpalMH HPeANONIORUM, ITO
wMeeTcA BapHaHT (GygeM Ha3hBaTh €0 «aIbTepPHATHBHBIMY), IOKa3aTeNn
KOTOPOr0 MOJHOCTBIO HAGHTHTHH MOKa3aTelaM BapHaHTa A, 3a OJHAM
JIMIOb MCKJIIOUeHHEeM, 9T0 UpHORIIL Ha oTpeske 1 mnd alxbrepHaTHBHOTO
BapuanTa pasHa He 3, a 100 egurumaM. Ecam monbzosaThes HCKIIOTN-
TeIbHO KpHTepHeM cpemHero sddexta 3a 0TPe30K, TO BapHaHT A
¥ albTepHATHBHHHA BapHaHT NIPeICTaBIANTCS OJHHAKOBO IpeglodTH-
TeJbHHIMH, TOCKONBKY A OecKOHeYHOro IIepHofa IIPEHMYIIECTBO
aJbTePHATHBHOTO0 BADHAHTAa HA IepBOM OTpe3Kke OKa3HBAETCS HeCyIie-
CTBeHHHM. JTOT KpUTepuil obiajiaeT W APYrAMU HEJOCTATKAME, KOTOpbIe
paccMaTpHBAOTCS HUMKeE.

HpepmonoskmM, UTO nRPUHAMO peweHue HCIONb30BAaTh KPHTEPUH
cpenuero sdderTa 3a OTPE30K; BCera JU MOKHO OHTH YBePEeHHBIM B TOM,
49TO0 faHHAs IIOCIENOBATEIBHOCTH HMeeT OIpeleeHHBI DOpefedl IpHA
BO3DACTAHME 4YHCIa OTPe3KoB /o0 OeckoHeumoctH? Ilycts, Hampummep,
Be HOCJeI0BATeIbHOCTH 3HAUeHHE HpHOHIA 1A BapmaHTOB A* m B*
OOAy9aloTcsa MyTeM YMHOKeHHS IIOKasaTeleil HPHOBLIE HePBOTO HMUKJIA
OTPE3KOB HA OJWHAKOBHE JJIA 00OHX BapHaHTOB KodPOUIHeHTH:

papmant A*: 3,2/ 1,3,2,1; 6,4,2,6,4,2; 9,6,3,9,6,3...; 1
sapumant B*: 3,1,3,1,3,1; 6,2,6,2,6,2; 9,3,9,3,9,3.... ()

Xora mo aHATOTMU ¢ NPEKHUMH IPHEMEPAMH MOKHO TOBOPHTB, 9TO
ofe ToCIeqoBATEIBHOCTH OZMHAKOBO IPENIOYTHTENLHEl, NPAgu.L0 CpaB-
HeHIA Ha oCHoBe cpexnero 3ddeKTa 3a OTpPe30K 3mech HEDPHMEHHEMO,
TOCKOJbKY IPH GeCKOHEYHOM BO3PACTAHHH 9HCIA OTPEe3KOB 0eCKOHEYHO
Bospactaer B cpemHHRl b5ddeKT 3a OTPe3OK.

CiegoBaTenbHO, €CIW B Ka9eCTBE KPHETepUA ONTHMAIBHOCTH MCHONb-
3yerca cpejgHEi 5QdeKT 3a 0Tpe3oK, HeoOXOJUMO MONYCTHTH, 4TO 1A
CPaBHHBAEMEIX KOHKDETHHX HOCIEIOBaTEJIbHOCTEH CYINECTBYeT eIHH-
CTBEHHBIA ¥ KoHeunvl peses aToro cpenrero spdexra. Bo mMuorux cuy-
dagX TaKoe MONMYyIleline ABIAETCS OOPaBgaHHEIM.

Kpurepuii wHTErpaipHOro JucKOHTHpOBaHHOTO 3dderrta. [lpyroit
MOOX0) K COM3MepeHHI0 OeCKOHETHHIX IOCIeN0BATEIbHOCTEH COCTOHT
B HMCYHCIEHAH TaK HA3HIBAEMLIX HMHTEIPAJLHBIX NMOKasareneli sdexrta,
JUMCKOHTHPOBAHHBIX K HACTOAIEMY MOMEHTY BpEMEHW.

Ecam pmns HeKOTOpPOro BapHaHTa IIOCHENOBATEIBHOCTb 3HaTeHHT
adbderra mMeer BUJ

Ry, Ry, Rs, ..., Ry, ..., (2)

TO O IPeJUoYTATEIHHOCTH DTOTO BapHaHTa 3ech CYAAT HO 3HAYeHHIO
HHTeTPAJIbHOTO [OWCKOHTHPOBAaHHOTO dfderrta, PpaBHOro clefylomei
cyMmme:

Ri+aRy+0?Rs+ ... +a™ Ry + ... :21 o' 1Ry, (3)
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rge i — IPOIEHTHasd cTaBKa 3a oTpe3ok, a a = [1 4 (i/100)]! ectn
Ko3(uIHenT AHNCKOHTHDPOBARMS 34 oTpe3ok. Uem GoJblle 3HadeHHE i,
TeM MeHbIDE O.. DBeinmumHa HOPMH! NpoMeHTa, KoTopoll ¢upMa moiswHa
M0JIb30BATHCA TPH NPUHHATHA pelleHH#N, caMa 1o cele SIBISETCHA Bajk-
HelImAM BOIPOCOM M CIYKHT HPEIMeToM OKHBIEHHOTO o00CY:KIeHUsS
KaK y9eHHMH, TaK W QHHAHCHCTAMHA-OPAKTHKAMA. 37eCh IPeANoaraet-
cA, 9TO M)A JaHnoil GUpME MOKeT GHTH ompefelieHO afeKBaTHOE 3HaYe-
HHe 1.

Taxoe mpeamookeHne MOKEO 060CHOBATH YITOM BHEIIHUX YCIOBHH.
Iycts dupma MoskeT Kak GpaTh B3afMHI, Tak U CCYy;KaTh J106yI0 Tpebye-
MyI0 CyMMY IeHer IpH OLJIaTe MO IPABUIY CIOKHBIX NPOLECHTOB TP
JUKCHPOBAHEOH mpomeHTHOH craBKe, pamHoit {% 3a orpesok. (Pasy-
MeeTcs, Tak;ke Tpe0yercsa BO3MemaTh M caMy MOAYYeHHYIO CCYOY.)
ITycTb, mampuMep, HpomeHTHAs CTaBKa papHa 9% B rom. Torpma, B3sm
Baalimu 1 pmomm., wepes rog mpmxopmtea sepHyTh (1 4+ 0,05) momi.,
uepes aBa roga (1 + 0,05)2 gomix., wepes n mer (1 + 0,09)™ gonn. Ama-
aoruaHo sromy 1 monn., KoTopH# 6ymer ModydeH "epe3 7 JeT, B HaCTOSA-
muAd MoMeHT b5KBHBajdeHTeH Bcero ammb (1 4+ 0,05)™" gonn. Ecam
B Hacroamuid MomeHT mMeercs (1 -+ 0,05)™™ monn. mw oHE maHH B3aiiMbE
TOf COMKHEIE TIPOMEHTH mph 9% romoBHIX, deped n JeT ccyfa Oymer
posBpameHa B pasmepe 1 moi.

Bor mouwemy yueT BHemEBWX YCIOBHII OmpaBAmBaeT MCHOAb30OBAHIE
KPUTEpUs HHTerpajJbHOr0 AUCKOHTHpOoBaHHOro s¢ddexTta. PaccMorpum
BHIGOD OMHOTO M3 [ABYX BapWaHTOB, XapaKTePH3YEMHIX PA3IHUHEIMA 3HA-
9eHHAMMA 3TOHA BeJIUYMHEBI. II0CKOJBKY HOJIE3HOCTH AEHEKHBIX HOCTYILIe-
unfi ¥ 3aTpaT B pasHEe MOMEHTH BPEMeHH MOKET OKa3aThCA HeOoAMHaKO-
BOH, Oisa mepepacmpeneieHnsa 3ddexTa Bo BpeMeHM (UpMa, BO3MOKHO,
Ha ONHHX OTpe3Kax HoKeaaeT 6paTk CCyOH, a Ha JPYTHX — JaBaTh
B3aXMBL.

Hycrs, mampumep, mnoctymienme K, jxelaTedbHO HCHOOJNB30OBATHL
B HACTOAMMUI MOMEHT, a He COYCTA ORMH OTPe30K. Torma B JaHHEH
MOMeHT MBI MOKeM OJOIKHTh CYMMY, PABHYI @Ry, a IpH monydemnu R,
OMUTATATE NONYUCHHYIO CCYy BMecTe ¢ TpOmeHTAMM W3 JOXOfa. AHalo-
HYHO 3TOMY MOYKHO JaTh B3alMH CCYNy Ha HeCKOJIBKO OTPE3KOB, a MO3iKe
MOJYYUTh BO3BPAMiaeMylo CCYAy BMeCTe €O CJIOMKHBIMH UPOLEHTAMH.
O6ayMas 9Ty CHTyarHio, YATATENDb IOHMer, 9To 06mas IEeHHOCTh HeKOo-
TOpoil moclenoBaTedbHOCTH 20HEKTOB IO CYMECTBY XapaKTePH3yeTcs
9ECI0M, IMOKA3LIBAIONIAM, KAKYI0 CCYAY MOMKHO IOIYIUTb 6 HACmoAuull
MoMeHm, HalpaBIAA KaKIeld M3 3TAX 2dPeKTOB Ha IOTAlIeHHE CCYTBI.

Teneppr Dpepmonommm, 9TO BHOpaH BapHAaHT, o0ecIeYMBAIONG
HauGonbmmii WHTerpadpHEH AucKoHTHpoBaHHME dddert. CormacHo cue-
JNAIHOMY JONYIeHNI0, MOKHO OpaTh W JaBaTh B3alMEI, moramas obsa3a-
TeIBCTBA PECYyPCaMH, KOTOPHE CO3TAITCA IOCIeZ0BATelBHOCTBIO 3¢~
$erTOB AJA DTOT0 BAPHAHTA, TAK 49TO GYAYT MONYYEHEl gce Mme BBHITOMIHL,
KOTOpHIE JIatoT ApyThe BAPHAHTH; KPOME TOT0, 0T HHTeTpalbnoro sgderra
NOMOIHUTEIBHO OCTaHeTCA HeKoTopas cymma. WupiMm ciaoBamm, npm
pufope BapHaHTa ¢ HamOOJIbMIMM WHTErpaJbHEIM AHCKOHTHDOBAHHEIM
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>QHERTOM MOMKHO HOCTPOUTE E JWOYI0 MOCHEIOBATENBHOCTEH, COOTBET-
CTBYIOIIYIO BapHAHTY ¢ MCHBIDUM BHTEIPAIbHEIM 3(PeKTOM; 0CTaBINaACH
pasHNNa mpepcTapisfer coboll amcryio BEIropy. llomBopgs urorm, Moo
CKasarh, 9T0, Kakosa Ov Hi Oblid CHCTeMa UPEeIUOYTeHHM [eHer BO Bpe-
MeHH, HAaMTyIHIaM BHOOpOM Bcerga ABIATCA BHOOD BapUaHTA, KOTOPOMY
€OOTBETCTBYeT Ham0OABIMMA MHTErpailb-
HHH THECKOHTHPOBaHHHIA ddderT. U %
Paszymeerca, momymenume o HeoTrpa- 5 10 20
UAYeNHOH BO3MOKHOCTH OpaTh M mMaBaTh "
B3aMBI BeCbMa PeIKO COOTBETICTBYeT Jeli-
CTBUTEILHOCTHA, ONHAKO 9aCTO OHO SBJA- 1 0,952 0,9090,833
eTCA AOCTATOTHO XOPOIDMM NPUGIMKeHH-
M K Hell, II03BOJIAIOIUM IOJYIUTH allek-
BaTHEIE OTBETH. B IOIb3Y KpHTepHA HH-
"TerpaJibHOro AACKOHTHPOBAHHOTO 3pder-
Ta MOYKHO IIPHBECTH X APYIHe JOBOJHI. 10 0,614 0,385 0,164
‘Tar, mpu mpaKkTHYeCKOM TPHMEHEHUU B
noib3y Gopmyasl (3) roBopuUT TO 0GCTO-

5 0,783 0,621 0,402

ATENHCTBO, 9T0 dHPeKT AIA 0THAJEeHHOTO 15 0,481 0,239 0,065
Oyoymero yMHOMaeTcA Ha Majkie Kosddu-
OUEeHTH JUCKOHTHUPOBAHNA ¥ COOTBETCTBEH- 20 0,377 0,149 0,026

HO B MeHbIIeH cTelleHN BIMAET Ha UPHHE-
MaeMoe pemenne. VI3 TaGuUIlkl, IpUBeeH-
Holl Ha pmc. 11.3, BmmHO, Kak G6HiCTpO 40 0,142 .0,022 0,001
yMEHBIIAIOTCA 3HAYEHHsA O OPH YBeJH-
9eHWH KaK IPONEHTHOH CTaBKHA I, Tak O

Pnc. 11.3. HKHoaddunuestn

gnciia 0Tpeskos n. OIHAKO ciaegyer HOM- [ACKOHTHPOBAHUA QL =
HHTh, 9TO HCIOJbL30BaHWEe GOpMyIn (3) _ (1+L) _n
ma a106oit 1pyroit GOpMYIH MOsKET GHTDH 100

ompaBfaHO JWUIOb B TOM clydae, ecid
cfelalbl HeKOTOpHe CcHeOmPUIecKHe MONYMEHHS O XapaKTepe Ipem-
NOUTeHWH OeHeT BO BpPeMeHH QA JIANA, OPUHEMAIMEro pelleHHsd.
Tenepp paccMorpuM (GopMyTy HCUNCIEHAA HHTETPAIBHOTO RUCKOH-
THpOBaHHOTO 3¢)eKTa I IPOBEPHEM, HEOGXONUME JH JJIf OPEMeHEMOCTH
BTOr0 KPUTEPUA HOIOJIHMTEeNbHEE mounymenus. HagweMm ¢ mposepknm
TOr0, BCETOa JH SABJAETCA KOHETHOH cyMMa GECKOHETHOTO YMC]a UIeHOB
B dopmyae (3). Ilycrp cuepma sHageHEs dPderta IiAA BCEeX OTPE3KOB
-ogEHaKoBH. Torma WHTerpaJbHEN JHCKOHTHpOBAHHHEA a3ddexTt (0GozHa-
qum ero U3} pasen

N3 =R + aR + a?R + a®*R + ..., (4)
T, €.

NP =-2—, O<a<!. (5)
Rosdppunuentnr npu R B dopmyne (4) monpocTy ABIATCA WieHaMH

TeoMeTPHUCCKOH IIPOTPecCHH, 9T0 W HO3BOJAeT HOAYIHTH Gopmyry (5),
BaMernM, dro Hajaraercsa orpaHmuerme o << 1. llpm smauvenmax a,
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ONM3KMX K eXUWHMIE, HHTETPAJbHHE JUCKOHTAPOBAHHHN ddPeKT Apmser-
cA GONBIUNM THCJIOM — OJHAKO YHMCIOM KoHeuwtiM. Ilpu o = 1 smauenme
nuTerpaiabuoro agdexra B fopmyne (4) GeckoHeqHO BeIHKO, ecan R 5% 0,
a B gopmyne (5) He ompefeleHo. ITOT ciaydail pacCMAaTPHBAeTCA Aalee.

Teneps meunmcnum (mpu 0 < o << 1) sHaveHMA WHTErPAIBHOIO IUC-
KOHTHpOBaHHOTO adderta maa papuantos A, B, C, D n G, sxonomumue-
CKasd XapaKTepHCTHKA KOTOPHX OTpakeHa B Ta0aHWIe, IpHUBejeHHOM
"a pmc. 11.1.

Bapmaar A: 34 20-4-1a?4-308 420t - 1o 4- ... = (6)
=@+ 20410 (1 4-o? f-ar 4 .. ) =2E22TIE gy
Bapuaar B: 34-1a4-3a?d-1adt-3at4-1a84-... = (8)
— (B410) (4o fat .. ) =222 )
Bapmanr C: 14-6a—1a?+10® 460t —1a%4- ... =
:(1+6a_1a2)(1+a3+a6+...):ﬁ{if_';—_;“z. (10)
Bapmamr D: 22420+ 224 ... =25 425 (11)
Bapunarr G: 4+4oc34-—4oc6+...=1—_égg. | (1’2)

Has conmocrasnenus sapuauToB A m DB MoKHO paccMoTpeTs pas-
HOCTh MEIY COOTBETCTBYKIIMMHU BHAYEHUAMH HMHTEIPANBHOIO NHCKOH-
THpOBAaHHOrO 3fderTa:

W15 [A]— M9 [B] — 3+2a+a2 _ 3+ta

—ad  1—a?

>0, (13)

o
Tt dtata)

LIA BCeX o, saKaioueHHHX B upegenax 0 << a << 1.

Taxkum oGpasom, HecMOTpPSA Ha TO, 9T0 Ha OTpPe3Kax C MHEeKcaMH
(34 6n) mpu n =0, 1, 2, ... papuant B mmeer Goapmyio cymmy
COBOKYIHO! mpmOLLIN, 4eM BapHaHT A, WHTerpaJbHBH AUCKOHTHDOBaH-
el sdderT niaa BapmanTa A Gonbme mpm ecex o, ecad 0 < a < 1.
CoOTBETCTBEHHO HA OCHOBE BTOr0 KPUTEPHs MCKIIOWaeTcA BapHaHT B.
Ucnmonpaya asajormuubii nopxox, ybemumcss B TOM, 9TO

IO [A]— MID [C] = 20— (14)
IO [A]— U9 [D] = % (15)

Haxoil BBHBOL MOMKMNO CHeNaTh O CPABHATENbHOR addeKTUBHOCTH
BapuaHTa A, ¢ onHoH cropomnm, m papuantoB C mim D — ¢ apyroi?
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Cpasane Bapumaatsl B uw D momxyumm, duro

UM (B]— U9 (D] = —2 2 +21“+3 (16)
+a

Orcroma caepyer, yro Bapuant B Gonee mpenmoururemen, wem D, mpm
o <1, m MeHee mpemmourmTeien mpu o > 1/,. PaceMorpmm caryuail
o = 1y; cormacumo (16), oGa Bapmanra paBHomenunl. Hak moxasamo
masee, AJIs H1000H KoHeuHOoU JINTENBHOCTH MIAHOBOTO MEPHOgA, COCTAB-
asommelt 7 0TPesKoB, NITeTPAJBHEIA TUCKOHTHPOBAHHKY dhderT Bapram-
ta B crporo Gonbme, uem sddexrt Bapmanra D, mpu HeweTHHX n (n =
=1,3,5,...)n Menbwe upu vernux n (n = 2, 4, 6, . . .). Caegosa-
TEJNBHO, PABHOMEHHOCT BapHauToB B u D Bosnmkaer moasko upu Gecro-
HeYHOU MAIWTEeJBHOCTH MJIAHOBOTO IIepHOfa.

Tlyers n = 2¢, rme ¢ = 0, 1, 2, . .. Torga WHTErpaABHEI AUCKOH-
THPOBAaHHEHN adderT nua sapuanTos B u D npu KoHeunoft mimrenbHocTH
IMIAHOBOTO IIEPHOfa COCTABIAET:

IPY 4YeTHOM YHCIE OTPE3KOB 7

MAD (Bl 2= (31 1220 1=1,2,3,

1 —a2t- (I)
HHQ[DIzt]ZZ‘g—}—za—i—:&—, t:1,2, 3,...,

NpH HEYeTHOM dHcJde oTpeskos (n -+ 1)

N9 (B2t 4 1] = WD (B | 2¢] +3al, t=0,1,2, ... ,} an

UND D |2t ++ 11 = UAD D | 21 + 2o, £ =0, 1, 2,

CoorBercrsensio mpu o = !/, comocrapieHye BapHAHTOB HPUBOJHT
K CIeIyloIuM pesyibraraM:

WJID [B |26 — M9 (D |21 = — = (5) <0, (I11)
D [B| 2+ 1) — WD D] 2 + 1) =5 (5) " >0. (IV)

IIpu cpaBuenunm BapuanroB A m G BHACHAETCA, dYTO

UTIA (A]— VT3 [G] = 3+2a+a2 4 o +20L—-1>0 A7)

—a3  1—ad  1—a

aTa pasHocTs Goapme mHyas mpu a> V2 — 1~ 0,414
Taxum o6pasom, BapuanT A oxasuiBaercd 0ojiee TPeAIOYTHTEIBHEIM

Toupko mpm o« >>)/2 — 1, B TpoTHBHOM cJiydae LpeNIOYTHTETEH
Bapuant G. Ecau nponentHas craBKa 04YeHb BHCOKa, TaR 9T0 3Hade-
HHWe 0. COOTBETCTBEHHO MaJjo, TO HmodyyeHume mpu Bapuanrte G 4 emuumI
OpuOBIM Ha HEPBOM OTpPe3Ke OKasbBaeT GoJblllee BAMAHUE, YeM IIONY-
deHue Gojiee HO3AHUX BHTOJ Ipu pBapuante A. B o0mem caydae, gem
Mellbmie ¢, TeM GoXbIle 3HAUCIMe PAHHMX s(@eKTOB, a B Ipefele IpU
a = 0 okasbiBaeT BINANME WCRIATUTEIBHO JWIL MPHOBIL MEPBOTO
orpeska R,.
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Lo cmx mop McHONB30BAaHWE KPUTEPHA HHTEIPAJBHOr0 JUCKOHTH-
poBaHHOTO 5¢deKTa B OTAEIBHHX CIy4adX HOBBOJIAIO OTHICKATH COBEP-
MeHHO HEeOKUJAHHKE PasiIWmgdA MEKAY MOC/Ieq0BATEeILHOCTAMHA, OJHAKO
CpaBHEHUE BCET/ia £aBallo ONpejeleHHE 0TBET, HOCKOIbKY Pe3yJIbhTaToM
CYMMEDPOBaHAA To gopmyle (3) Bcerga GHIIO KOHEUHOE WHCIO. FBHIOCH
JIM 3TO BCETO JIHIIb CIe[CTBEEM YHaUHOro mog0opa YMCIeHHHIX 3HAaYeHHT
q]eHOB HocaefoBaTedbHOcTe? OTBET Ha 9TOT BOHpPOC OyAeT IOJNORH-
TEIBHEIM.

TpynHocTAM, BOSHAEKAOMAM IPU UCHOIB30BAHUY KPUTEPUA CPE{HETO
apderTa 3a OTpPE3OK, OTBeUAlOT B TOH WMIW WHOA Mepe aHAJTOIUIHBIE
TPYAHOCTH IpPH HCHOJIb30BAHHM KPUTEPUs HHTETPANBHOr0 AUCKOHTH-
posauroro apdexra. (CoorsercTByOmuEe IpEMEpHl UPUBOIATCA Aajee.)
B To ixe BpeMA UpH JUCKOHTAPOBAHWM MOLYT M OTHACTh TPYXHOCTH,
BOBNMKAIOMZE B pPAfe CIydaeB HPUAQKeHUS KpuTepusa cpegdero sgdex-
ta. Tax, some [cM. (1)] opmBogmnacs mociemosateasnocts B* ¢ Bospa-
CcTAIoEME 3HaueBUAMHE »¢deKTa, masg KoTropoir cpemuuil sddert 3a
OTpe30K He SIBIAETCS KOHEYHRIM umceiaoM. Meskay tem g aTo#f mocie-
JIOBATETBHOCTE UHTErPAJBHE ANCKOHTHPOBAHHHE 3fQeKT cocTaBIgeT

NRa [B*] = (3 + 1o + 3a? + 1a® + 3at + 1lab) X
XM+ 2@+ 3 @)+ ...l (18)

T. €.

D (B*] = B+ 1e) (1 + & +a) ! (19)

T
aro npe 0 << @ << 1 ectp KoHeuHoe uucio. Mokmo ybegurThbcsi B TOM’
910 ¥ B cilydae BapuaHTa A¥*, mociefoBaTeNbHOCTH 3HAaUeHUE adhPeKTOB
oA KOTOporo npuBereHa B (1), UHTerpaJbHLIE [UCKOHTUPOBAHHEIA
shdeKT TaKkme ABIAETCA KOHEUHBIM JUCIOM.

Rpurepuil sxsuBanenTHoro cpexpnero sddexra. perxpe uem 3aBep-
meTh 00CYK[eHAe METONOB ONeHKY GeCKOHEUHHX HOocaegoBaTedbHOCTER
3Hageunit apderra, HeoOXOMUMO PACCMOTPETH ele OMYH HOAXOH, CBI3H-
BAOIUA DOHATHA CPONHEX W JUCKOHTHDPOBAHHKX 3HAYCHUH.

ITOT MOAXOJ OCHOBAH Ha MIee UOCTPOCHUA GeCKOHEYHOH IOCHeNoBa-
TeJBHOCTH 3HaueHWU »@deKToB, AJsi KOTOpoH 3HaueHHe WHTETPAIBLHOTO
JACKOHTHPOBAHHOTO 3pdeKTa ABIAEGTCA TaKHM Re, KaK IJAA MCXOLHOH
mociefoBaTeabHocTd. OOHAKO BO BHOBL MOCTPOEHHON IIOCHef0BaTelb-
HocTM 3HaweHHA 9PderToB (0 NUCKOHTHPOBAHWA) HA BCEX OTPe3KaXx
OJUHAKOBH; 9T0 00Mee 3HAUEHME MOKHO WHTePHPETHPOBAThH KAK IKEU-
easeHmublil cpednuli afderm mamHOR WMociemoBaTeIbHOCTH. B gacTtHOCTH,
OycTh WHTETPANBHHN [ACKOHTApoOBaHHEl 5ddeKr muas papmanra X
IpU HEKOTOPOM (PUKCHpOBAHHOM 3HadeHWH & cocrasiser P (a). Pac-
CMOTPUM HOBYIO IIOCHE[0BATENBHOCTEH, B KOTOPOH HeJACKOHTMDOBAHHHII
opderr pmas m060ro U3 OTPe3KOB N paBeH

R, = (1 —a)P (). (20)
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Mg oroit mociemoBaTeIbHOCTH
Ry + Roao + Rya24-. .. =
=1l—-—a)P@){ +a+a*4...)=P(a). 21)

IlocnemopatenrHocts, coorBercTByooman (20), Xxapakrepumayercsa Tem
’Ke BHAYEHMEM WHTEIDAJBHOTO [IHCKOHTHPOBAHHOTO sPderrta, ITO
u papuanT X, a (1 — a) P (o) ecth sKBUBaNEHTHHIH cpegHHEl adderT.
Ilpn nwobom ¢urcmpoBamnoM 3Havenum o (0<Ca << 1) ucmoapsopamme
KPUTEPUA OKBUBANCHTHOLO CPEIHEro sdpderTa TpHBOXUT K BHOGODY
TeX jKe BaPHAHTOB, UTO I KPHTepHil HHTErpalbHOIO AHCKOHTHDOBAHHOTO
sdderTa, MOTOMY YTO IOKa3aTedb SKBHBAJIEHTHOI'O CPEIHErO 9(I)(I)ema
MOMPOCTY ecTh IoKa3aTeldb HHTerpaibHOro 3¢derTa, YMHOMCHHHIN Ha
koodpdunuent (1 — «), ogMHAKOBHI /A BCeX BADHAHTOB.

IlpuMeENB maHHEA TOAXON K NPHBEAGHHKIM BHINe IpHMepaM, HOIY-
YAM CJIeAYyIONHAe 3HAa9YeHHA SKBABAJEHTHOTO cpefHero »3ddekra, HIR
coxpamenuo ICI:

9C [A] :(1—OL) B+2a+1a?)  34-2a4-1a2

1—ad 1+a+ta2’
_(1—a)(3+1a)  341a
9 [Bl="—1— (7 =Trg
1—a)(146a—1a2) 146a—1a?
9ca [C] = =2 (1_a§a a?) _ 1++o&+m2, b (22

9CA D] =2 % (1 —a) -+ 2a,
aca (G =20=2) 4

—a3 1+<x-4—7o'2'

Y

Bamxnao orMeTHTH TO 0OGCTOATENBCTBO, 4TO 60 6CEX CAYLALT, Kozda
cpednuil afihexm 3sa ompes3ok onpedeaeH, €20 6Cezda MONCHO NOAYLUMD
8 gopmyae sKeUSAIEHMHO20 cpednezo afderma, yempemass suaxenue o
k 1 crusy.

Tax, opuaas B (22) a = 1, nomygmm:

BCI[A]=2; ICA[B]—=2; HCI[C]=
9CH[D]=2; 9CI[G]=—5 (23)

It ke 3HAa4YeHHsA cpexHero sPdexTta 3a O0TpPesoOK AN BapHaHTOB A, B,
C, D m G Owmam moaydensl panee. UlHorga SKBHBAJNEHTHHIE cpemHHE
sppext mpm o = 1 OrBaeT ompemeneH, Torga Kak cpegHuit spdext
3a OTPEe30K He ompejeleH (mpmMep atoro — sapmanT I, paccmMarpuBae-
Mui Hmke). H colRajieHWI0, DKBHBAJNCHTHHE cpexunil apdeKT He ascezda
ompenesien mpu o = 1, OpEMepOM 9ero Mo;KeT CIYKHTh BapmanT B¥.

Ilpu mcmosL30BAHUA KPUTEPMA SKBHBAJIEHTHOTO cpefHero adderTa
u npd o = 1 mapuantsr A, B, C u D Gygyr B paBHoil cTemeny mpep-
nournreasunMA. [leficTeurensrHo mm sro Tak? OTBeT Ha 3TOT BOHpOC

10-0734
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3aBHCHT OT JUYHOTO MHEHHA, H OTBETHTH Ia IIeT0 MO;ReT TOABLKO JHIO,
npuEMMaioiiee pemenne o BuOope. OQHAKO MOKHO HNPHBECTH BeCKHe
JOBOALI B MONB3Y TOrO, 9TO DPH ¢ =1 ONTHMATBHBIM ClejyeT CUATATH
papuaut A, Bapuaursi G m D — 0auskumu K outnmymy, a Bapuanr B
HCKIWYATH M3 paccMoTpenusa. B camom peme, paccmarpusas (13), (14)
u (15), MOokHO TpPHATH K BHBOAY, YTO NPH 3HAYEHHH o, GAU3KOM K 1,
JAMCKOHTHPOBaHHLH addert ana Bapmanra A Goabine, yeM Al Bapuan-
o8 B, Cu D. Ilpn o = 1 n3 (14) u (15) caegyer, uro pasmoctu Me:say
WD 1A) m NI19 [C), a Tawwe NID [A] u NI1D [D] papuwt myti0, Tak aro
MOKHO TOBOPHUTH, 4T0 BapHauTel C moim D moutm croaps me xopomm,
kak # BapuautT A. Yro jxe Kacaerca Bapmanta B, 10 mpm a =1 u3 (13)
cregyer, uro WUHAI [A] — N9 [B] = Y. Takum o6pasoM, mecMoTpaA
Ha TO, UTO BapuaHTsl A m B mMeioT ofMHAKOBBE YKBUBAJECHTHBE CPETHHE
shderTsi, mpu o, GiU3KOM K 1, 3HAUEHMA HHTErPaJbHOTO JTUCKOHTH]O-
pansoro adderra 1A 9THUX BAPHAHTOB paszimvaorcsa Ha /5. Vimenno
mo asroil mpuunHe Oymer Iedecoo0pasHO MCKIIOYHTH BapHaHT B.

B mexom ormeruM, uTO ecau 3mauenme cpejHero sdderTa 3a 0Tpe3oK
olpefeNeH0, ero MOMHO MOJIYUUTh Ha OCTHOBe KBHBAJEHTHOIO CPEJHEro
sperTa. Hpurepuil mocienHero THIA YaCTO HCIOIL3YETCS KaK B HACTOSM-
melt IJ1aBe, Tak ¥ B NOCAEIYOMUX IVIABaX; OJHAKO He CleayeT 3a0HBaTh
0 TOM, 4YTO OH IPHMeNHM IJIA BH0Opa ONTHUMAJBHOTO BapHaHTa IpH
fecKOHEYHOM IJIaHOBOM NEPHOAe JHIIs TPH CAENAaHHBX OORYYEHUAT.
(B npuBegeHBBIX BHINe mpuMepax Bapuant B oGecmeumsaer Goxbiumit
COBOKYNHHHA 9 eKT 10 COCTOSIHAIO Ha Kolel oTpe3koB 3, 9, 15 u r. 1. —
uepes Kasable 6 OTDPe3KOB, OfHAKO NpPH MCNOJb30BAHUM KPHTEPUS
SKBHBAJEHTHOTO CpefHero sddeKrTa dTO HOCTOMNCTBO BapHaHTA COBEp-
meHHO He yumrhBaercd.) Kpome Ttoro, Tpebywrcs [ONOJHUTEIbLHHIE
HOIyMieHus, YTo6p ofecneynTh NpeJcTaBlierne MHTETPajibHOIO0 AHUCKOH-
THpPOBaHHOTO 3{derra ANA Ka/KLOTO BapHaHTa B BHJEe EAUHCTBEHHOTO
H KoHeuHoro wucia. Hakolen, clegyer NOMHHTB H O TOM, YTO, JasKe
ecad npu o = | HECKOJIBKHM BapMaHTaM COOTBETCTBYET OJHO H TO Ke
JHaueHMe SKBHBAJIEHTHOrO cpefHero adeKTa, MOIYT BCe jKe HaWTHCH
BeCKWe JOBOJB B II0JIb3Y HPEAIOYTHTEIHHOCTH OHOTO M3 DTHX BAPUAHTOB.

TlpuBeneHHble BHIle YCJIOBHbE NPUMEPH GBLIM IPOCTHIMM, TPY/AHOCTH
BO3HUKAJHU TONBKO B ciydae Bapuanros A* u B* ommcanswix muipaske-
nuem (1). OxHaK0 HETPYAHO OCTPOMTE APYTHe NPUMePH, IIOKasHBalomIne,
moueMy TIpHM paccMOTpenun OecKOHeYHHX IOCIeRoBATeNBHOCTell Bce
BpeMA HaTaJAKHBaeIIbCA Ha MeO;KUFaHHOCTH U tpyAnoctd. Ilpusenem
HECKOJHKO TAKUX IIATOJOTHYECKUX IPUMEPOB.

Ilycre mociemoBaTeIBHOCT, BSHaWeHMH OpHOBIN AAA HEKOTOPOIO
papuanta Il mMeer caepyrowmii BHA:

4, —4&, 12, —12, 20, —20, 28, —28, ..., 4n, —n, . ..,

rge n — HeveTHHe Iiejble 9HUCIa.

Haxana Benuuusa, IO MHEHHI) YHTATeNsA, ABJIAETCA PasyMIoil oneH-
Koit cpegnero adderra 3a 0Tpe3or K 9To# Kodebdiomieiica mocenoBa-
rveapnoctu? g Goxdee sICHOTO TOHMMAHHA PpaCCMOTPMM HacTHYHHe
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CYMMbL KOHETHOTO YHCJa IePBHX WIEHOB MOCJef0BATCILHOCTH, OHU
HMeIOT BHJ

4,0,12,0,20,0, 28,0, ..., 4n,0, ... (n — HeueTHBIe Ielbe YHCIA).

PacemorpuMm Takyke IOcIeqoBaTeNbHOCTh BHaueHHHE cpeduezo sdhderTa
32 OTPE3OK:

47014707 45074707"'74707

3mech mpobieMa 3aKI0YaeTcss B TOM, 9TO XOTA BCe CpelHMe MoKa3a-
TeIH [JiA KOHEYHOT0 INIaHOBOTO HepHOfa KOHEYIH, OHH KOXe0JTTes
u He cxomsaresa. CremoBaTellbHO, B OTIHIHE OT CPeHUX IOKa3aTenell,
npusegenibix B Tabauite puc. 11.2, moBeeHNe KOTOPHIX MOKIIO OIENHATE,
OTHOCHTeNbHO BapHaHTa Il Henb3s ckrazaTh, uTo cpefumit sdderT
CKOJIb YTOTHO OJIHM30K K HEKOTOpo#l IocTOsSHHON BelWuUIle, ecliW THMCI0
OTPe3KOB M0CTaTOYHO BeduKo. Ilpm mwboll durcmpoBaHHO# AIMTENTHHO-
CTH ILTAHOBOTO TepHMofa cpemuuit agdekT 3a oTpe3oK paseH aubo 4,
aubo 0. Mosuo momudummpoBars KpuTepuil cpegnero adderra 3a orpe-
30K, TaK 9TOGH OH GLII IPUMENWM M K I0oJ00HBIM KoJMe0TomuMes Tocie-
moBaTenbHOCTAM. Hanpumep, MokHO BHIOMPATE BapHalT 1Mo HAUGOIbIHeiT
BepXHell TpaHWIe (MJIM 0o HauMeHbINell HIDKHEH TpaHHUIE) COOTBET-
craywomeil mocienoparenbHocTu. Jlns Bapuanta H umema 4 mw 0 ectn
BEPXHsAA M HIGKHAA TPaHUIBI IociegoBaTeJbHOCTH 3HAWeHUH cpegHETO
spderTa 3a OTpE3OK.

Temeppr mcumceauM A1 BapuaHTa I HHTErpalbHHE JUCKOHTHDOBAH-
HBl sdderT:

WA [H] = 4 — 4o+ 1202 — 1263+ 2004 — 20a5 - . . . :%.

)
IMpu 0 <La << 1 smauwenme M]3 [H] ompegeneno w paBHO Komeu-

HoMy wncay. CooTBeTcTBYWINee B3HaUeHHe SKBUBAJEHTHOTO CpeIHEro
sdderta pasHO

4(1+a?)
DCA [H] = 1 S (11)
tak uro mpH o = 1 snagenme 3CI [H] ompemeneno n pasro 2 eguHHMAM.
flpnsercs oM 3TO cpejHee 3HadeHUe IS pacCMaTPHBAEMOi IIOCIeTOBa-
TEJLHOCTH TPUEMIEMBIM?

PaccMorTpuM mocienoBaTeNpHOCTh, OOMUA wieH KoTOpo#l mMeer B,

R, = R",
tme n =1, 2, 3, ..., a R> 1. Wurerpanounii gUCKOHTHPOBaHHHE
apdext gIa >ToH IHoCTef0BaTEILHOCTH PAaBeH
USR]l =1+ aR + (aR)? + (aR)* + . .. (I1I)

I meorpalH4eHHO BospacTaer mpu R = l/a. Hdas toro urobm pywro-
BOJICTBOBATHCA 37eCh KpUTepueM I/IHTeI‘paJII)HOI’O TUCKOHTWPOBANIIOTO

10*
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sdderra, HeoOXOTHEMO cpelaTh MONymeHHe, 9T0 NPHUGHIIL Bo3pacTaer
He TaK OBICTPO, YTOOEl NPEBHICUTH BIHAHHE JUCKOHTHPOBAHHA.

- HaxoHer,, mpeamnosoxuM, 49T0 @ paBHO (QUKCHPOBAHHOMY THCIY 4
{0 = a) m gyr0o OOmMEH udeH paccMaTPHBAeMOU IOCIEIOBATEIBHOCTH

mMeeT cleqyloniuil BHA:

—{yn—t
Ro=(Z2)"" n=t,2,3, ... (IV)
Torma, cormacHo ¢opmyie (6), MHTerpadbHHI TUCKOHTHPOBAHHHIN

spdexr pasen
Hﬂ3[~%l=1—1+1—1+1—1+,~-- (V)

HecoMuenno, wacTWuHBe CyMMHE ImoOciemgoBaTedbHOCTH (V) Orpanm-
9eHbl, HO UYeMy OHM paBHBHI?

OrBeuasg Ha 3TOT BOIpPOC, CIELYeT OCTEPETaThCsI, KABAIOCH OH,
IPaBAOOONOGHEIX JOBOMOB, Ha CaMOM gejle MPUBOMANINX K HEJEHOCTAM.
Jas uMamocTpaluE paccMOTpPUM IpH o < @ MHTerpalbHHH TACKOHTH-
poBaHHHI 2ddert, Hcumcademsi mo gopmyne (V), W BuigcHHM, uTH
npomsoiiger, korma o Bo3dpacrer a0 a4. llpm o << a

A RSN

TakuM o6pasoM, Bo3HHKaeT MCKYNIeHHe YTBEP/KAATh, YTO . CyMMa
TmocnenoBaresabHocTH (VI) parua !/p, MOCKONBKY TaKUM ABJIACTCA 3Hade-
nue npasoil gactu (VI) npn o = a. Omubra Takoro «mogxoma Io aHa-
Jormm» MOmeT GHTH ofGHapysKeHa UpPH pPacCMOTpeHAM pAga

= () H(E) = (5 + () - = e (VD
e a < a.

Xora moceaemoBarensHocti (VI) u (VII) npu 0 << @ << @ pasnuans,
mIeBHe WX dacTH Npu o = ¢ wupeHrHuHn. Opnaxo B (VII) snavenme
upaBoii 9acTH NPHA o = a paBHO /.

Umeerca psg ciioco6oB paspelieHus HpoGiIeMbl 0JHO3HAYHOIO OHpe-
JeJeHUusi CyMMBI WieHOB IociemoBatenbHocTH (1), omHako mpm mcuoab-
30BAHUM KaKAOI0 M3 BTHX CII0COGOB HEoOXO0AMMO B SIBHOM BH/E BLICKa-
3HIBATH HEKOTOPOE AOUyIIeHAe 0 TOM, KaK HHTePIPETUPOBATH PACCMATPH-
paemuiit paxg. [llomyrHo orMermM, 4ro B caydae GOJNBIIMHCTBA OGHIYHO
JelaeMBIX [JONYIMEHUY 3HAYeHme CyMMHlI IoCIegoBaTeldbHOoCTH (V)
pasHO /5.]

Briponsl. Ha ocHoBe ofcymmeHus, npoBegeHHOro B HACTOAMEM pas-
mele, MOXYYeHH CJENYIOMe BEIBOIHE O BEIGOpe an'replm ONTAMAJIBHOCTH
B IMHAMHYECKUX MOJENAX:

I) merog comaMepenus IIOCJIeJIOBaTeJIbHOCTeI/I 3HageHWl sdderTa
HOJ:KeH BKIWYATh TO HAH HHOE [JOUyIleHHe O HPeNIOYTHTEILHOCTH
MeHe)KHHX MOCTYIUIeHHM#E H 3aTpar BO BPEMeHH;
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IT) mMeton cBeménumsa OecKOHETHHIX NOCTeNOBaTeIbHOCTE K HEKO-
TOPOMY KOHEYHOMY 4Mciy He 0o0sf3aTelbHO NPEMEHHM K JIO00H Takoi
OCIeIOBATEIBHOCTH;

ITT) gasxe ecnim ¢ MOMOMIBI0 HEKOTOPOrO MeTOda [ABe Pa3IHIHEIC
IIOCTIEeNOBATEIBHOCTH CBOZATCA K ONHOMY H TOMY jKe UHCIY, COOTBeT-
CTBYIONIHE BapHAHTH He 0613aTENIbHO ABIAIOTCA OJUHAKOBO HpeJIOYTH-
TeJIbHRIMM, €CJIH YYHUTHIBATH [OPyTHe Cco00pakeHUus 5SKOHOMHYECKOTO
mMopsIaKA.

3mech TATATENb MOKET YCOMHATHCA — HACKOJIBKO PEalTHCTHYHH IIpH-
BelleHHEIe BHINE YCJIOBHBIE 4uCIeHHBe mpuMepbl. Pazymeercs, Bce oHm
«IpHAYMaHED, HO 9T0 ellle He IpMYUHA, 9T00H OHN BHBHBAJH HeJoBepHe.
Hak guTtateis MOTyT yBepHTH CIeUAJHCTH II0 HAJOTOBOMY 00]103Ke-
HUIO U M0 KaOUTAJIOBIOKEHUAM, KayKnoil ¢upMe MpUXogUTCA NPUHUMATD
BajKHeHINe CTpaTerndecKWe pelleHws, KOTOPHE IO CYNECTBY CBOAATCHA
K BHIOODY OJHOU M3 psifa ajlbTepHATHBHHX 0eCKOHEUHHIX IOCIET0BATENb-
HoCcTell, zapaxmep KOTOPHX aHAJOrMYeH XapaKTepy IpHUBeIeHHHIX HpH-
MepoB. B TakuX curyanmusax — ¢ HEME 00BIYHO CTAAKUBAIOTCA Te QHEPMEL,
KOTOpHe OBICTPO PACITHPANTCA WM NeHCTBYT B YCIOBHAX IOCTeIIeHHO
BO3pacTalOMAX 3aTPar,— PacCMOTPeHHbIe TPYSHOCTH WJIM MX MOTUPHKAa-
OMHM BOSHHKAIOT BO BCEH MOJHOTe.

Jnsa manocTpanyy 5TOT0 NOJosKeHHsA O0paTHM BHUMaHWe Ha HEKO-
TOpble BOIPOCH, BCTAlOOINe YiKe Ipd GyXTaJTepCKOM ydeTe ABH:KeHHS
IeHesKHEIX CPEJCTB M OCHOBHHX (oHmoB mpoMmumiennaux ¢mpm. Oupma
MO;KeT BHOpDATh OJUH M3 HECKOJBKUX METON0B HCUMCIEHUS aMOpPTH3a-
IAOHHHBIX OTIHCIeHMH [JIA CONCAHUA CTOMMOCTH 000pyHOBaHHA, OUEHKHU
TeKYMUX 3alacoB M HMCUHCIEHUs HAJOTOBOH CKUAKM BBHAY CO3[AHHA
0allaHCOBOTO pe3epBa B CBA3H € HCTOMeHWeM Help. B KamKmol M3 3THX
curyandil BHGOD TOro MAM HHOTO MeTOJa MOMKeT e:KerogHo OKa3bIBaTh
CyHmIeCTBEHHOEe BJIMAHNE HA pas3Mep OTIYETHON upmGHIIN.

PacemorpuM fpyryio curyanuio — ¢upMma QoJKHA HPUHATH pPelleHde
0 3aMeHe OCHOBHOTO obopypmoBauma. Wuorma Takymo saMeHy MOMKHO
OTCpPOYHTH, IPOM3BOAA JOCTATOYHO GOJNbIIMe 3aTpaThi Ha peMouHT. Eciam
TpebyIoTCH cylecTBeHHbe KalluTal0BI0KeHUsA, YUpPMa, BepOATHO, OIPO-
6yeTr OLEHNTh W BaPHAHTH, CBA3AHHLE ¢ apeHaodl oGopynosanua. Ounan-
cHpOBaHNe 3aTPAT TaK)Ke MOKHO OCYINEeCTBAATH Ha OCHOBE Pa3HBIX COde-
TaHAH TaKNX CI0co00B, KaK yBeJWMYeHHe HepacHpefeleHHOW Mpubniim,
YBelndeHHe KDEeJUTODCKOH 3aJ0MKeHHOCTH, MNpUBJIedeHNe KaNlHTaJa
IOCPEeNCTBOM BHIycKa axmuit. [nas rtoro urofe ocymecTeuTh BHOOD,
Heo6XOMMO CPABHHTH BCe TH BAPHAHTH B CBeTe WX BIUHUA HA JABHKE-
HAe [eHe)KHHIX cpefcTB (HPME W BpeMeHHYI0 IIOCIef0BATEIBHOCTH
ee Ipubblieil.

B ocranrpHO#l wact:m HacTOsmEH TaBH W B CJOeqyIomed IVIaBe M
Be GymeM paccMaTpmBaTh IAaPamoOKChl, BO3HWKAWIMHUe NpH ONEHKe OecKo-
HeUHHIX IIOCJAE[0BaTeMbHOCTEH (32 MCKJIOYeHHEM pa3Be JHIOb OTHeNdb-
HBIX KDAaTKHX YIOMWHAHHH), a COCpeJoTOYAM BHRMaHMe Ha BOIPOCAX
MCI0JNb30BAHAA KPUTEpHeB BHOOPA W Ha MeTofaX OTHICKaHWH BapHAHTORE,
ONTEMAABHLKX IPHW 3aJaHHOM KDPHTEDHH.
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11.3. MOJEJDb SKCIJAYATALQUH JIECHOT'O0 XO3AVCTBA

IlpusomuMan B HacTOAMmEM pasfeie MIAIOCTPATHBHAS MOJENb BBIIIOJ-
HAeT ABOAKYI0 Medb. C OfHOE CTODOHBI, UAeU, W3JI0KeHHEE B MpEIH-
ayldiegM pazgelie, HCIOAb3YIOTCSA IS PellleHUsT KOHKPETHOR ONMTHMABZAINOH-
ol szagaun. G gpyrodl cropomsl, aHAJIM3HPYeTCsS CTPYKTypa HMHPOKO
OpUMeNnMONl MOjedH; 3Ta CTPYKTYPa paccMaTpHUBAETCA B MOCIENYIOMMX
pasfeirax HacToAmed TrJaBo.

Oupma «CaMocag» HaMedaeT 3acajfidTh JeCOM HOBHH yYacTOK 3eMIIH.
Jlepeso, cBaleHHOe B Hadane oTpeska k (k OTCUMTHIBAETCA C MOMEHTA
NMOCagKK JiepeBa), MO ONeHKe (HPMHI NPHHOCHT THCTYH NpPUOHAbL Y,
equnut, (N, > 0). lpenmonoyxum, wro sarpatst Ha mocagry u co-
Jdep:KaHMe Jeca IpeHeGpe;KUMO MaJjbl IO CPABHEHHIO ¢ 3aTpaTaMH Ha
BAJKy M TPAHCHOPTUPOBKY [(epeBheB B Hauale orpe3ka k. [axee,
NPEeAION0RUM, TTO BCE [[ePeBLA JMOJKHBL OHTh cPyOelisl OJHOBPEeMEeHHO.
Cuegosareasno, N, npeacrapiager coboil BHPYUKY OT HPONa’KE Jeca
3a BHIYETOM 3aTpaT Ha BaJKy ¥ TpaHcHoptupoBky. llycrs N, mocrymaer
B Hawase otpesxka k, a k =1 CoOTBeTCTBYeT TeKYILIEMYy OTPE3KY,
T. €. OTPe3Ky, Ha KOTOPOM HAYMHAIOTCA JEeCOMOCAfKH.

OpmnorpaTnoe npuesTie pemenusi. [{ia vcIMciIeHusa MHTErpaJbHOTO
IBCKOHTHPOBAHHOIO aiperTa UCHOIB3YIOTCA KOIPOUUUEHTH TACKOHTHU-
poBanusa 3a {k — 1) orpeswos, pasunie o*~t. Tanum ofpasoM, omTumu-
3allMOHHAsA 3aJa4Ya COCTOMT B TOM, YTOOH OTHICKATD

max  afIN,. (1)
h=1,2,3,...,

B srpaskenun (1) npegmonaraerca, 4To IOCJHe BaJKM Jeca He 6ydym
OPOM3BEREHBl HOBHE mocagrku. MHnIMu ciaosaMu, copMyIupoBaHHAA
BHIle 3aJaua BKJI0YAeT ONHOKPATHOe NPHUHATHe pelleHAA: B KaKoi
MOMEHT CBAJUTHh JePEeBbA.

Ilycrs K ectp To sHauenue k, Kotopoe smisercss peidesumem (1),
I OycTh moclegosaTenbHocth o’N,, alN,, a?N; oflamaeT ciaeqyoOmUM
CBOHMCTBOM:

(ZONi < (ZINZ E S (ZK—ZNK_i <Z (ZK—INK 2
= alNyi  Z ok Nk =0 (2)

TaK YTO 3HAaUeHMe MHTerpajbHOr0 JUCKOHTHPOBAHHOTO dPdexrTa Bo3pa-
craer npu yseiuuenuu k ot 1 go K, a mpu Goubuiux k cHOBa yhHHBaeT.
Torga HepasenctBa a¥ 2Ny, << a¥INg u ak~INg > o¥Ng .1 cBO-
IATcA K yclosuaM (3), umemuiuMm OGojdee NPOCTOH BUL:

Nk

1 Ng 3
Nk <a<NK+1' ()

CraeytoBaTelnilo, sHadeHme K MOMHO HaWTH, BHUNCIAA OTHOINCHHA
Nw/N 4y —HauaB ¢ k = 1 um 3aBepmuB PpACUYETH, KAK TOJBKO 9ITO
OTHOMIEHWE CTAHeT He MeHbIre weM a. [urepnpernpyiite HepaBeHcTBa (2)
U Kpurtepmil Npexpamienua pacuero (3) mpu o = 1.]
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Ipumep. Paccmorpum caywait, rorpa
Nh = a — bh (4)

rae 0 << b << 1ua > b. (Buueprure rpadus suagenuii NV, upu a = 0,75
a b=0/5) Tor,qa, KaK MO;KHO IIPOBEPHTH IIOCPECTBOM HeGoMBIHX
anrefpanmdecKux TpeobpasosaHuil, MepaBelcTBa (3) MOKEO YHPOCTHTD,
CBe €ro K

- 1—a) . ¢
b > R b ()
1 —
3mech BO3uMKaeT HoBasg TPymHocTh. llyerh a = 1, Tak 4ro ai( al?—)

pasHo uyniwo. Torga He MoskeT cymecTBOBATH KoHeun020 3HadeHHA K,
VIOBIETBOPSIONMEro yeaoBuaM (D), mockoabky b* > 0 pna ecex k.
Opnako b" oxaspiBaeTcsi CKONb Yroglo GIM3KHM K HYJTIO IPH J0CTATOYHO
Gonpmux k. Takum o6pasom, eciu Ny, umeer sug (4), a o = 1, B BEpasKke-
Hun (1) MakcuMu3anug He HMeeT cMBCHa. YUTaTedb KOJ¥eH 00LACHUTD,
ToYeMy IPHU 3THX OOCTOATENLCTBAX HE CYIIECTBYET KOHEUHHH MaKCHMyM
{nmone3sno obpatuTbeA K rpafury smadenuid Ny).

ITpogemoncTpupyem Bupg yeaosuii (5) na guciaennom npumepe. Ilycrs

N, =085 — (078" un o =08. (6)

Mosiao yBenurnesd, gro YCIOBUAM (5) coorBercteyer K = 4. OGosnaunm
JUCKOHTHPOBanHLi addert o "IN, wax V]I [k]; Torma (kak umrarenn
MomeT HPoBepHTh x0T 6 g k=1 m k = 2)

V9 [1]=0,070, WJD [2]=0,193, WD [3] =0,240, }
UMD [4] = 0,246, WD [5] = 0,230.

ITH 3HaueHMs OGyAYT MCIOAB3OBAHLI B IOCIELYIOIMX pasjgenax.

Becroneunsrii naanorbiii nepuox. Teneps paccMoTpuM, 9T0 NpPOH30Ii-
JeT, eCaH B clepylolieM Hocie BATKHU Jeca OTpesKe CHOBa IPOBOISITCS
JIecONOCAKM, IMpUYeM TaKOH Iipolecc IoBTopserca GeCKOHeUHOE UYUCIO
pas. Ecam raskasii pas palka Jeca ocyImecTBIsfeTCA B Hagale k-To oTpes-
Ka 1ocke TocajKM, WHTerPaJIbHLIH JUCKOHTUPOBAHHBIM 3ddeKT Iocie-
JOBATENbHOr0 pAfa HpuObIIel B TeUeHWe (GECKOHETHOTO IIAHOBOTO
nepuofa paBeH

Fky =M [kl (1 +o* + a?* 4 ...)
F (ky = NOD (k] 4+ N2 (k] (@F + a2F 4 .. .)

F (k) = VD [B] + oD (K] (1 + of + .. .) ®)
F (ky = N9 [k] -+ o*F (),
TaKk 4TO
F(ry=-220 (9)

OnTumanpHOR [ GeCKOHEYHOro INIAHOBOTO MEPHOAR ABIAETCS
TaKkas CTpateTHs, HpU KOTOpoir Makcumusupyerca sermunna F (k).
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O6osnaynm MakcumaibHoe 3Haderue F (k) gepes F, upnmuem suagenme F
Moxuo HafiTm ms (10):

F= max H’HS[/:],
k=1,2,3,... 1—@

(10)

mockoidbry F (k) ompemensgerca mo ¢opmyne (9). Hemocpegcrsenmnim
caegcrBuem (10) amuserca (11): ;

WD (4]

F> 5= Aua Beex £k, (11)

U, YTO JKBHBAJEHTIIO 3TOMY,
F > ofF - IO (k] gna seex k, (12)

npugeM crporoe pasetcTteo B (11) u (12) coGiogaeTcess TOABKO I OOTH-
MaJipHOR cTpaTermu. B cBOIO odepend 9TO yKashIBaeT Ha TO, 4TO 3HAUe-
Bue F [OHKHO YAOBIETBOPATH YCJIOBHIO
F= max (o*F U3 [K]). (13)
k=1, 2, 3, ...
Iyers us (10) cnegyer, yTo onTHMaNbHBIM ABNACTCA k = k', U mycTh,
nanee, mociegosateasnocts WD [1]/(1 — a), WD [2)/(1 — &?), ...
obiagaer cIeyIOMEAM CBOHMCTBOM:

nja il il 9k +1
IO o MMBIk] WIS K 1]

1—a I ogF T gl Z e (14)
Torma Ha ocHoBe mepaBeucTs (14) mua (k' — 1), &' u (K’ -+ 1) Mmoo
NOCTPOMTE YCIOBUs, aHalormumple (3), a HMeHHO
A+at+...+a¥ YN, _, A+at...+a )N,
a . (15

Atat...+af "2y N, St o N

3iaveHne &’ MO)KHO HafATH, BHIYACIAA BEINYKHY OTHOIIEHHS B IpaBOi
qacty yeaoBmi (15) — mauas ¢ £ = 1 u mpekpaTuB pacdeTnl, KaKk TOJABKO
9TO OTHOUICHHMEe CTaMeT He MeHbmre deM o. [laA Kamporo &k 3HaueHume
9TOro OTHONmeHHsa Oymer mpeBHmarth Np/Npy;, KOTOpPOe HMCUYHCIAIOCH
npu Haxomaermu K ma ocHoe (3). CuemosarernsHo,

B LK, (16)

9T0 o03HadaeT, 4To OOKYHO Ipy GecKoHedHOM ILIAHOBOM MepHofe Jec
BaJiAT Yallle — HO HUKAR He peyke, YeM NpH OJHOKPATHOM NPHHATHU
PeIIeHUs O BalKe.

Ecnu npn ucnonsszoarnu (15) o = 1, To HepaBeHCTBA MOJKHO Ilepe-
OECaTh B CIedyOmeM BuUje:

(7 3) <1< (5 ) @

9To 3HaumT, 9TO CTpPaTerumA, OCHOBaHHAA Ha k', JaeT mambonspmmil cpem-
Huil 3PdexT sa 0TpEsOK.
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Jlna amciennoro mpumepa (6) omTEMalbHEIM ABIAETCA k' == 2, B
F (1) = 0,350, F (2) = 0,536, F (3) = 0,492, »
F (4) = 0,417, F (5) = 0,342, (18)

rae F (k) ompenensiercsi Bupaskenmem (9). Takum obpasoM, ecam mpm
GecKOHEYHOM MJIAHOBOM NepHoje OmuboIHO0 WCHOAB30BAHO 3HAYEHHE
K = 4 (B3aroe ®3 3amaud ¢ ONHOKPATHEIM IPUHATHEM DeNIeHHs), TO

. 0,417
OyIer moaydeHa BeJIMYMHA, PABHAS BCEr0 JUMb 05% = 0,78 or onTm-

MAJBbHOTO 3HAYEHHS MHTErPaJIbHOTO0 MUCKOHTHPOBAHHOrO 3pdexrTa.

11.4. MOJOEJb BOCCTAHOBJIEHHA
C BECHOHEYHDLIM Y#ICJIOM 2TAIIOB

UnraTeno y:e NPUXOAMIOCH HMETh [eJ0 ¢ HEKOTOPHIMH IpPHMEHe-
HUAMEA TAK Ha3hIBAEMHIX Mojeseil poccranosaeansa. Kaxaui pas, Korga
HPOBORMTCA BaJKa Jeca, B IPOIECcCe MPOUCXOTUT BOCCTAHOBIEHHE BTOM
cmeicae, aro ¢upme «Camocamy Heo0XOMEMO CHOBA NPUHUMATH pelieHme
0 cpoke cieqyiomedl Baidxku. [[pyruM mpEMepoM MOKET CIY:KATH 3a7a9a
samensl of0opymoBaHusa, paccmorpenuas B pasn. 10.6, rxe mepmon Boc-
CTAHOBIEHHA HAYMHAJCA BCAKHHA pas, KOrJa 3aMEHAIO0CH 000pyHOBAHME.
COOTBETCTBEHNO YUPABIAIMUME NEPEMEHHHMH MO CYMECTBY ABIAIOTCH
HOCJIE0BATENLHBIE MHTEPBAIB MEKIY MOMEHTAaMH 3aMeHH. Bmecto Toro
91005 PACCMATPHBATH KAKOW-T00 KOHKDPETHHEA mpuMep 6olee qeTaisHO,
OymeM aHaIM3MpPOBATH BCE TAKMe OpHMEpsl B cBeTe ofme#d Momend.

IIpenmosaosxuM, 4To B mpoiecce NPUHATHA pEIIEHHA MOMEHT BOC-
CTAHOBJEHHA MOKHO BHOMparh u3 N aJbTePHATHBHHX BAapPHAHTOB,
KOTOPHIM mpucBoeHsl mumekch k& = 1, 2, ..., N. llycrs, maxee, ecim
BapuaHT k BoiOpaHm B MOMEHT BOCCTAHOBJIEHHA I, TO CAEAYIOMHAA MOMEHT
BOCCTAHOBIEHHA HACTyOHT Ha orpesxe (¢ + k); Kpome TOro, BBegEM
obosnagenne:

(1)

Otmerum, uro (1) BKIO9aeT pgomymenme o crammoHapHocTH: R He
3aBUCHUT OT TOT0, 0 KAKOM MMEHHO I€pUOfe BOCCTAHOBIEHHUS HIET peds.
OTMeTuM Tak:Ke, 9T0, HOCKOJBKY ), HHTEpPIPETHPYETCS KaK 3ampambl,
HeJbl0 ONTHMU3AIMHA SBJISAETCH JOCTIKEHUME MUHUMYMA.

Honeunniit nianoBbii nmepuon. Bsemem o6osmauenme:

R;, = 3arpatu BapmanTta k& mpu HX OIEHKe }

B Havaje ero nepmoaa BOCCTaAaHOBJCHHAA.

fn = WHTerpanbube MUCKOHTUDPOBAHHLIE 34TPATH IS ONTHMAb-

HOH cTpaTerMM BOCCTAHOBIEHHs, NpH KOTOPOH ofmH U3
aNLTePHATUBHEX BapMAaHTOB [OKeH OHTL Bu6panm 3a )
7 OTPe3KOB M0 KOHIIA IJIAHOBOTO HEPHOJA.

Hycrs BeiGpan ansrepmatusmuiii Bapumast k. Ilpm Takom BmGope
HEMeJJIeHHO BOSHHKAIT 3aTpaTh R,; €CIH mpepmosNosKmTh, 9T0 B clie-
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OYOIAA MOMEHT BOCCTAHOBIEHuWA, T. €. Ha orpeske (n — k), Tarke
HPUHAMAETCS OUTAMANBHOE pemeHue, TO B AATbHEANIEM BO3HUKAKT
3aTpaTh o*f,_p, THe kodddurument o WCHOMB3yeTCS NI IMCKOHTHPO-
BaHgA OyAymux 3aTpaT K Hacrosniemy Momenty. CiemoBarenpmo, 3a
n OTPE3KOB /10 KOHI[A MJIAHOBOTO MEPUO/a ONTHUMANRHON ABJIAETCA TAKAsS
CTpaTerus, Ipu KOTOPO MUHAMHUBMPYETCH CyMMa dIeHOB, MMEIOIHX BUJ
(af,_x -+ R}); 0603HAIUM COOTBETCTRYIOIIEE MUHMMATEHOE 3HATEHHUE [, .

llpuaae n = N, MOMHO UpPEICTABUTH f, C NOMONILI0 PEKYPPEHTHOIO
COOTHOIIEHUST

) . L

fa= min [a*fn_n+ Ryl fo=0, 0<a<1' (3)
k=1,2,..., N

(IIpu n << N MUHUMYM OTHICKUBAETCS HA OrPaHUYEHHOH COBOKYNHOCTH K,

k=1, 2, ..., n.) B pgeficrBureapnoctu, eciau 3aTpaTel Bapuanta K

paccpeoToTeHs o BceM k OTpeskaM, To Kaykuoe u3 Ry 3aBUCHUT Taxsiie

a
=J

o

P uc. 11.4, Mogens BoCCTAlOBIEHMSI NP KOHEYHOH MIHTENbHOCTH
mranoBoro mepmopa (n = 6, N =3, o = {1).

¥ OT o) OfHAKO MH He OyjieM CTPeMUTHCSA 0TO0PasuTh 9T0 06CTOATEILCTBO
6 A6HOM 6ude W TO-IPERHEMY HCIONb3yeM CoKpamennoe obosnavenue Ry,
smecto Ry (). Ha pme. 11.4 npuBegena cers, oroOpakaomias pexyp-
peutHoe coorHomenne (3) npu o = 1.

Ilasa Toro uroGu pa3zobpaThCa B OmepanuAaX, BLIIOJHAEMHEX 11a OCHOBE
cooTHourenusa (3), AOUYCTUM, 9TO JAJA 6CEr MIAHOBHIX MEPUONOB AINTENb-
HOCTbIO 7L OTpPe3KoB sHauenuwe K = 1 sBuaserca ontumaasabiM. Torpa
u3 (3) moaywaem

fo =0fny + Ry = [afn—z + Ril + Ry =
=oala(af,_s+ Ry) + R + Ry =
2...:]-?1+oc31—{—...-{—oc"‘1R1. (4)

Beckoneunniii naamosniii oepmoxp. [IpepamososxuM, 9T0 NIaHOBHIM
NePUOJT LA MPOIEcta BOCCTAHOBJIEHUA ABAAELTCs Oecromednbim, Kasmmuril
pa3, KOTHA HACTYIAET odepenfioil MOMEHT BOCCTAHOBJIEHUA, IPUHATHE
OTePefHOro pemeHus OCYLWeCTBIAETCA B YCI0oBUAX OeckoweyHoro Imia-
HOBOTO mepuoga. MoskHO CTPOro /oKa3aTb, YTO CYIIECTBYET ONTHMAJ/lb-
Hasl CTPATEerds, KOTOPasA ABIAETCA CTANMOHAPHON: B Kaykapiii U3 MOMEH-
TOB BOCCTAHOBNEHUA BHOUpaercst oduk u mom xe Bapuant k. Torna,
upu o = 1, coorsercTBywmuM o6o0mieHueM (3) ABIAETCA PEKypPPEHTHOE
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coormourenue (5):

f= min [e*f+ Ry, 0<La<<1. (5)
h=1,2,..., N

[Bemomumm, uro B cootnomenuu (13) pasm. 11.3 pacemarpusaics
HpEME) AHAJOTUYHOIO OLNTHMM3AUMONHOI0 COOTHOIIEHHs — e[HHCTBEH-
HHIM CYIIECTBEHHBM PAa3IuIueM ABJIAETCS TO, 4TO TEeNbl0 ONTHMABAIUN
OyneT mocTwKeHMe MaKCcHMyMa, a He MumuMyma. B pasp. 11.3 U9 [k]
ecTh MHTEerpaJbHLA JHCKOHTUPOBAHHHE sd(eKT, KOTOPHIA sasucim OT o.
3aMeTuM Tar:ke, 9r0 Haubolbloee [JOUycTHMOE 3HAYEHHE Kk MPUHATO
anpuopro pasubiM  N.]

Coornomenue (D) ABJIAETCA NPUMEPOM TaK HA3HBAeMOro (pyHKIHO-
HANBHOI0 WJN DKCTPEMAIbHOrO YypaBHeHus. HeussBecTHRIM sABIgercs
snavenue f, u (D) mpencTaBiser cofodl OOTUMHUBALUOHHOE COOTHOIIEHHE,
KOTOPOMY NOJKHO YAOBJETBODATH f, €CHU IPUHATO, YTO HCHOIb3YyETCHA
cTalMOHAPHAA cTpaTerus. Vcnoan3ysa aKcTpeMalbHbie YpaBHEHUA, BCETA
HEOOXOMMO OIpefeuTh:

1) umeercs 1u y /JAHHONO YDaBHEHHS KOHEYHOE pelIeHue;
I1) ecau unmeercd, ABIAAETCA AN 3TO DeIIeHWe €JUHCTBEHHBIM;

III) ecaim pemenue efWHCTBEHHO, ABIAETCA Jd [ MaKCUMAJILHBIM
3HadenneM JUCKOHTHPOBAHHOTO ddderTta s gcexr (e o6A3aTENBHO CTa-
MUONAPHBIX) CTpaTeTui.

Ilaa Toro 4roObl HMOHATH BaKHOCTBE 3THX BOMpPOCOB, mpumem o = 1,
XOTH 3TO U OPOTHBOPEYAT OIPAHMYEHHIO CBEPXY HA 3HAYCHME G, yCTa-
Hopaenromy B (D). Ecau gomycrurs, aro Bce Ry = 0, 1o Hu 000 KoHed-
Hoe 3HaueHme [ He yAoBaAeTBopseT (0); obnsachure, mouemy? Opmaxo
€cJIi BMecTO 3TOT0 JNOMYCTHTh, 9T0 Bee Ry = 0, Torga .iwfoe KoHeanoe
sHavenme f yjpoBierBopseT (5); Tawke obbacuure, mouemy? Cremopa-
TenbHO, (QYUKIHOHAIbHOE ypaBhenwme (D) HempuMenumo mpm o = 1.

Mo:xHO pacemMaTpUBATh (D) KAk yTBED/RIEHWE O TOM, YTO [ JOJIKHO
YIOBIETBOPATh YCIOBUIO

R Ry
[Laf+Re m [<—5 (6)
A Beex k, npuder (6) RomrHO BHITH CTPOTAM PAaBEHCTBOM XOTH OB JIJIA
opmoro smauenus k. OTciofa cienyeT, 4ro sKCTpeMalibHoe ypapHenue ()
uMeeT Of(HO3HAYHOE KOHETHOe peHIeHHe, KOTOpoe paBHO

f:hzifg%?.,N{%‘IJ. @

Ontumanbnas CraldoHAPHAsA CTPATeTHs COOTBETCTBYeT BHIGODY T0060ro
QJIBTEPHATUBHOrO K, KOTODPOE II03BOJMAET MOJYYUTh ONTHMAJILHOE 3HA-
genne f.

Bripaskenue (7) MORIO Takske BHIBECTH MCXOJA U3 coobpakenuii cra-
guonaprnocT. I[0CKOIBKY B KaKIAHH U3 oUePEIHBIX MOMEHTOB BOCCTa-
HOBJIGHUs ONTHMAJIBHEIM ABISAETCA BHIOOD ofHOM M Toif ke adbTepHATH-
BEl %, HHTerpaJbHHA AMCKOHTHPOBAHHLIN 3(QEeKT AJIA 3To# cTpaTerum
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paBen

Ry +a*Ry o Ry 4-a3* R, + . . . =—1%,;. (8)

Taxmm o6pasoM, ONTEMAILHOM SBIAETCH TaKad CTPATETHA, B KOTOPOH
9Ta BeJMYNHA MEHAMUBHDYETCH, Kak yKasamo B (7).

Jlo cux nop zamada ¢ GecKOHEUHHM IIAHOBHM NEPHOOM pemiajiach
B HpefmoJokeHmy ¢ 5= i, mpmuem Oprro BmaBAeHo, 4TO mnpum & = 1
cooTHomenne (5) HempuMermMO. OJHAKO MOJKHO PaCIpOCTPAHUTH AHAIH3
¥ Ha cnydal o = 1, HMCHONB3YA KPHUTEPHH HKBUBAJIEHTHOTO CPEIHEro
afpexra, mpennoskennni B pasn. 11.2. Nua sroro f samemmm g, rue
g =1 —a)f TIlocne mpocteix anrebpamueckux npeobpaszoparmit
Boipaskenne (7) OpUHAMAaeT BHA

— : Ry
g—hsi,rél,l?.’N[i—}—a—}—.,,-}—ak—l]‘ (9)

Ecnu 3rauenue o ynosnetBopser yeaosuaM 0 <C o << 4, crparerms,
omTmManpHas coridacuo (7), sABjafAeTcsa ONTAManabpHO# m cormacHo (9),
m Haobopor. Opgmako, upmusiB B (9) o = 1, moxno yGemgmThcs B TOM,
q9T0 peIieHAeM ABIAETCS

g= min [R—:J, a=1. . (10)
h=1,2, ..., N

Har u crnemoBamo oKmfaTh, aJbTE€PHATHBA K ABIACTCA OOTUMAILHOM,

ecIy TpW Hell MEHEMASUDPYOTCA CPeRHHE 3aTPaThi 3a OTPE3OK.

s toro uwrobn wpoBepHTHL, KaK YMTATENb DOHAA W3IOMKEHHBIR
MarepuaJ, eMy mpepiaaraerca Mommdmmuporath (6), (7), (9) z (10) masa
clIy4as, KOIZA MEeJbI0 ONTHMM3AaOAN B BHpakeHum (D) ABAAETCA JOCTH-
JKeHWe He MHAHMMYMa, a MAaKCEMyMa.

IlockoNBKY CTPYKTypa ONHCAHHOH MOJAETH BOCCTAHOBIEGHHA dpes-
BBIafiHO WpPOCTa, OOTHMMAJNBHYI0 CTAIMOHADHYH CTpaTermio JerKo
DOCTPOMTH, BHIIOIHAB PAaCUeTEl B COOTBETCTBHE ¢ coorTHomenueMm (7)
mnu (10). CrnemoBarensno, qiA MoOHX TPaKTHYECKHAX IEM€H METOX peIme-
HHA 3aja9¥ ABIAETCA TPHUBHAJBHHM. J3afaddm, CTPYKTYpa KOTOPHIX
umeer Gomee oOmuit BMN, HENXb3A PEIMUTH CTOJb K€ JIETKO — AJA HHX
Tpebyrorca Goiee ciaomele MeToAH. B paMkax [HHAMHYIECKOTO IIPO-
IPAMMHUPOBAHUA STH METONH OOBTHO MMEHYIOTCA METORaMm DOCIegoBa-
TeapHoro npmbamxenusa, Jaa toro 4robhi mOMOYE YATATENI0 HOHATH
OCHOBHEIE WMICH, IeKauue B OCHOBE BO3MOKHHIX albTeDHATHBHHIX HOf-
XO0[0B, B CIeAYOMHX Tpex pasfenax [AeMOHCTPADPYeTCA HODWMEHEHHE
TaKUX METOOB K aHANM3Y HPOCTON MOIEIN BOCCTAHOBIEHHA. JTO MO3BO-
Ig€eT YCTaHOBUThH, 9TO ANA OPHMEHEHHs OOTOOHHKX METOJ0OB K 3ajadaM
Gomee obmero Buma Tpebyercsa TONBKO M3MEHHTH CUCTEMY 0603HaUeHW.

OnspM ¥3 BO3MOKHBEIX HaIpaBJAEHUA WMCIOJIB30BAHHUA COOTHOIIE-
auA (10) aBiasgercsa Takol BayKHBIA 9acTHHIA ciaydail, KaK «MOJeIb ynpas-
JeHHUsI TPOWMBBOJACTBOM H 3amacaMm ¢ BOTHYyToR ¢QyHKUuUe#d saTpaty,
paccmoTpernHas B pasm. 9.5. Ilycre ¢yEkmum 2aTpaT Ha NPOU3BOACTBO
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TPOAYKIAA M COJEP/KAaHHE 3aMACOB ABJIAIOTCA CTAIAOHAPHBIMU U HMEIOT
CIeTYIOmMMAA BHI:

s+ ecx; mpu z2; >0 (saTparel Ha DepeHANATKy U
‘OPONOPINOHAIBHEIE 3aTPATHI), M
Ci(zy)=
t(71) 0 mpu =0,
Ry (ig) = hiy a1 Beex ! (saTpaThl, Ha CcOJlep/KAHUE 3aTIACOB

JHEEHHE),

rie s =0, ¢c>0u h>0; 2, — o6beM BHOyCKa TPOAYKUUH HA OTPe3-
Ke ! Mim pasMep 3aKasa B Hadajle OTpe3Ka I/, a i{; — YPOBEHHL 3amACOB
Ha Komenm orpeska . llpenmonokmm, malnee, 9To COpoc ABIAETCA CTa-
UAOHAPHEIM, Tak 4To D; = D nna Bcex f{, m 9To cupoc MOKEH OHTh
MOJHOCTBI) M CBOEBPEMEHHO YIOBIETBODEH.

O6o3HaguuM () o06beM BHIOYCKA B MOMEHT BOCCTAHOBJEHWS, €CIH
MCXOJHHH 3amac Ha Had9aJo IJIAHOBOTO Iephofa paBeH HYyIo. Ilpw
KOHEYHOM MJIAaHOBOM HEPHOJE, KAK YHTATENI0 HABECTHO H3 pasd. 9.5,

Q = kD, (1)

rie &k — mOJIOJKHTEJNbHOe Ieloe dTucao. llpenmomosimn, 4To TakoH ke
XapaKTep pemeHus COXpaHAeTCa M i GECKOHETHOTO MIAHOBOTO IEPHO-
na. Torma onTEMH3aIlMOHHAA 3ajiada 3aKJIIYAETCA B TOM, 4TOOH HaiTH
MHOKHATENb %, HO3BOJAINAA MHUHHMU3UPOBATH CPETHHE B3aTPATH 3a
OTPEe30K.

3ameTnM, aTo Ry paBHO cyMMe 3aTpaT Ha mepeHaJaJKy, IPOA3BOACTBO
OPOAYKINM M COflepsKaHue 3amacoB:

Ry =s+ckD +hD[(k—1) +...4+2+1], (I11)
T. €.
Ry=s+ckD+nD $=DE, (IV)
CJIeJIOBaTeJIBHO, cpegHne 3aTpaThl 3a OTPE30K COCTAaBJIAIOT
Bt opy 0 0

Haiite npmbiamkennoe 3Hadenne k& MoykEo, muddepenmupys Rp/k
W0 k ®W OpHpaBEAB OpOHM3BOgHYI0 HYyI. OTciofia

25
k=Y =5 (V1)
‘TAK d9TO
Q=kD=]/¥. (V11)

IJTo BEIpajkeHHe, OompefessaoImee pasMep (), 1acTO HA3HBAKT opmy-
0L 3KOHOMUUECKW 8n200H020 padmepa napmuu. OrMernM, ato (VI) u (VII)
ABIAITCA TPHOINAECHHEME IOTOMY, 9TO M0JyYaeMble BeINIHHE B 00meM
¢JlIydae He 00A3aTeIbHO MENOIYMCICHHEH. BMecTe ¢ Tem, eciim Haliienmoe
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no ¢opmyse (VI) snagenue k He ecTh Ii€J0€ YMCI0, OUTHMAJILIYIO CTpa-
TErMI0 MOJKHO HAHTU, BHIUCIAS CPEIHHE 3aTPaThl 3a OTPE30K 10 (op-
myae (V) piasa aByx Onmmadimumx ® b Ieaslx 9ucea — oquoro GoJbnIinero
W OJHOTO MEHBIIero, a 3aTeM BHOWpas Jydliee W3 BHYUCIEHHBIX 3Ha-
YOHUIA.

11.5. METOJbl HOCJIENOBATEJBHBIX NOPUBJIMHKEHUI

B macrosmem pasgene HauMHAETCA PACCMOTPEINE YUCICHHEIX METOLOB
pemiennA SKCTpPeMajbHbIX YPAaBHEHWH, BOSHUKAWIIUX B MOUENAX HUHA-
MHYECKOTO HPOTPAMMHUPOBAHUA ¢ OECKOHEYHHIM IJIAHOBHIM IEPHOIOM.
B kagecTBe mCXOAIIOTO IPOTOTHUNA HMCHOIL3YeM (YHKIHOHATLHOE YpaB-
Henme TMpeIhAYIIeTo pasjena:

f=  min N[ochf—}—Rh], 0L << 1, N

3 Lyaaey

Hanomumm, 4910 otbickanme pemenms (1) mo cymecTBy o3Hagaer
OTBICKAHHWe TAaKOTO 3HadeHUs f, KoTopoe ymoBiIerBopsieT (1); Hpome
TOT0, XOTeJI0Ch OB HAWTH Takoe Kk, KOTOpOe MO3BOJIAET JOCTUIDh HTOTO
suagenus f. O6b4Ho npexpsaraerca TPH NOAXOJA K pPEMIEHUI0 3aJadu.

MepBriii mogxon ocHOBAaH HA JMHAMHYECKOM XapaKTepe paccMaTpL-
BaeMmoii momexu. OH 3aKJI0YaeTCH B BHACHEHMM — He Oyfer am crpa-
TeT¥Wst, OUTUMAJbHAA [JIS OYEHb AJUTEJbHOT0, HO KOHEYHOTO ILTAHOBOIO
mepuona, OJHOBPEMEHHO M ONTHMAJBHHIM pelreHueM s 6ecKOHeMHOro
nepuoga. Bropoit mopgxon coctomT B Towm, uTOOH WONMHTATLCA yTagaTh
HEKoTOpoe 3Hauerue f. 3aTeM Ha OCHOBE STOTO 3HAYEHWA BHIYUCIAETCH
RexWdgnEa B npaBoit wactyw (1) m mpoBepseTcs BHIOJTHEHWE ypaBHEHHMA.
Ecam ypaBHeHme He BHIIOJHAETCA, PE3YJbTAT BBHYUCJIEHHH paccMaTpH-
BaeTCs B KAUecTBE CKOPPEKTHPOBAHHOTO 3HAYEHHUsA f, W IPOIECC MOBTO-
pseTcsa croBa. Tperuit mogxoy 3aKa0IaeTCss B MOOEITKAX OTrafgaTh cmpa-
mezur, ONTUMANBHYI0 151 Geckomeunoro mepuona. [lis mpennonaraemoi
ONTUMANBHOW CTPATETWHM BBHIYMCIAETCA COOTBETCTBYIONUE WMHTErpalb-
HEIH AMCKOHTHPOBAHHHN 9PeKT, KOTOPHU U MCHOIB3yeTCA B KadecTBe
IIpOBEPAEMOTO 3HA4YeHWs f; BaTeM NPOW3BOAUTCA MpOBEpKa cHpa-
BejimBocTd ypasuenusa (1) mpm sToM smadenwu. Feiaum ypapuenme He
YIOBIETBOPAETCS, B KAUECTBE HOBOM NPOOE MCIOJIB3YeTcA Ta BHOpaHHAA
mporpaMMa, IpH KOTOPOM MOCTHraeTcsl HAUMEHbINee 3HAUCIINE IpaBoif
vactu (1), ¥ mpomecc mOBTOpAETCA CHOBAa. B HacTosAmieM pasnene pac-
CMaTPUBaeTCs IEpPBHH WLOAXON, a JBa OCTAJBHEIX IIOAX0Ja — B Cle-
AyOIEX pasgerax.

Bo Bcex astmx Meromax Kamayo HorajKy MOMHO TOJKOBATL Kaw
Hexotropoe upubimkenne ¥ pelleHuo. Kcian oHA YAOBIETBOPAET dKCTPe-
MaJbHOMY YPABHEHMIO, pelleHHe HAWIeHO, eclAH HeT — CIeNY€eT IONBI-.
TaThes cHOBa. Takofl mTeparwBHLNI nporecc HMEHYETCA METONOM mociae-
AOBATEIBHBIX NPHOAMIKEHMId.

Beckoneunsiii nepuoj kak mpejex xomeunoro mepmospa. Beposartwo,
naunbosee OWEBUIHLIH MOAXOM K OTHICKAHWIO TAKOH CTpaTermm, KOTOpas
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yaoBaeTBOpseT QyHKUHoHANRHOMY ypaBmenmwo (1), saxmouaerca
B HaXOKAENWN peIleHus [JIA MOJeNH C KOHEUHBIM IJIAHOBHIM TMEPUOIOM:
fn = min [ahfn-—k +Bh]7 O<a< 17 (2)
h=1,2,..., N
rge n IPUHHEMAeT oYeHb Ooxdpiiue 3HadeHHA. [IpuMepsi, paccMOTpeHHE®
B M. 8 1 9, 3acTaBIIOT HAC MPOABHUTH 0COOYI0 OCTOPOIKHOCTH B OTHOIIE-
HUE TOTO, MOMKHO J¥ B JAaHHOM KOHKDETHOM CJIydae moJarathcs Ha
IPUMEHAMOCTh TAaKOT0 moaxona. MoskHo i OBITH yBEpEeHHBHIM B TOM,
970 NpE 4w060M TocTaTouno Ooapniom n moiaydaemoe m3 (2) k, Oymer
Tak;ke yjpoBiaerBopsaTh ypaBuenumo (1)? Ocraercs am ogHO u To ke k
ONTHMAJIBHHM NPH Oepexofie Ko Bce OonpinwM sHaueHmsAM n? Kcim
IJIATeIbHOCTh IJIAHOBOTO HEPHONA 7 JO0CTaTOYHO BEJIUKA, ABIAETCH MU
CTPaTerus, ONTHMAJbHAA Ui OECKOHEYHOr0 MEepHoja, ONTHMAJIbHOM
7 Ing KoHedHoro mepuoja’ (Quensr BaykHO, 9TOOH B Ciydae paccMaTpm-
BaeMOfl MoJeNM BOCCTAHOBJEHWA OTBETH HA 3TH BOHPOCH OBLTE MOJNO-
JKATEJIbHBIMMHI.

TeopeMa 0o ITUTETHPHOCTH NITAHOBOTO MEPHO-
Ta Aada Moagenumw BoccTaHoBJeHU A CymecrByer Taroe
KOLeYHoe 3HaUeHMe n*, 9To /A J060ro KOHEYHOTO IIAHOBOTO MEPHOJa
JJIUTENBHOCTHIO N OTPE3KOB, R > n*, BHINOJHATCA CJELYIOIHE COOT-
HOINEHUS .

ecnn f, = oy + Ry, To [ =af 4+ Ry, (3)
eciu [ = aXf + R, 10 fo= aXf,_k + Rk. (4)

W3 (3) cmexyer, aro mwbas crpaterns k,, ABAAOINAACA OOTHMAIb-
HBIM TEKYIIHM peIleHueM WPH /0CTaTo4no OONbIION [TUTeIbHOCTH NI
MJIAHOBOTO mepmofa (n >> n*), ogHOBpEMEHHO eCTh ONTHMAJbHAs CTa-
OUOHADHAS CTPATErws AdA OEeCcKOHeuloro miaHoBoro mepumoja. Hampo-
TuB, (4) sABnsercsa oOpaTHHM yTBEp;kjieHHMeM. BHIOIHWB 0[O ompefe-
JeHHOM cxeMe pacueTH B COOTBETCTBUE C (2), MOKHO HaliTH 3HaUeHue n¥.
Ilonpo6iocTy aTOr0 WOAXOMA HE MMEIOT OTHOIIEHWS K IeJW HACTOSMIETo
o0CY)RIeUNsA ¥ IMOTOMY OIYCKAITCA.

11.6. METOJlT TOCIEJOBATEJDbHBIX IPUBJIMKEHWUI
B IIPOCTPAHCTBE ®VHKIIUI (METOJ MTEPAIIMA TIO KPUTEPHUIO)

OcHoBHAs Uaed B OpeisIyleM MeTosne ObJIa CBSI3aHA ¢ HAXOM{IEHUEM
ONTHMAalbHON cTamuMoHapHoid crpareruu N juig 0eCKOHETHOTO ILTAHOBOTO
HepHofia TIOCPEJICTBOM aHAJIM3A Psfia BospacTaomux 3HadeHnit n. Hampo-
THB, HAeA ONMUCHBAEMOTO HIHKE MEeTOJa COCTOHMT B WOCIET0BATENHLHOM
OpHOIKCHAN K 3sHauenulw @Pyukyul [ B 9KCTPEMATBHOM YPABHEHUH.
CooTBeTCTBeHHO TPOIECC MMEHYETCH METONOM MTepanuii mo KpPHTepHio.

Tyers f° — mepsonaganpho BEHOpanHoe sunauenme f. MeTonm zaxio-
daercsa B MOCTPOGHWH IIociefoBaTeabnocTn npubamxennmit f1, f2, f3, ...
Ha OCHOBE PEKYDPPEHTHOI'0 COOTHOINCHHA

= min (e R, 0<a<t, ()
N

B=1,2, ...,
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e f* — npobuoé smavenue f wa mrepanmm n. [Ecim nenpo onTHME-
3aIUA B KCTPEMAJIbHOM YDABHEHUHU SIBJISETCA JOCTHIKEHHE MAaKCUMyMa,
T0 B BRIpaykenme (1) BmOcaATca coorBercTByromme mamememma.] Hme
MPHBOIUTCA MPHEMED PENIeHHs 3aMadd ¢ IOMOIIbI0 OMHCHBAEMOT0 METOMIA.

Xora axropur™ (1) d4eTko chopMyIHPORAH, BO3HHKAET TPH BOLIPOCA
OTHOCHTENIBHO ero IPEMEHHMOCTH:

I) Beerga am smauenme f* cTpeMUTcE K TOMY f, KOTOpPOE YIOBIIETBO-
pAeT DKCTPEMAalbHOMY YPaBHEHUIO?

II) Ecum Bcerga, To CymEecTBYeT JU TAKOE KOHEWHOE N, LIS KOTOPOro
f* pasmo f?

IIT) Ecum B coorBercTsmu ¢ (1) Ha ABYX HTEpArUAX IOIPAT BH6paHO
OfHO H TO K€ Kk, TO ABIAETCA JIH OHO ONTUMAJBbHLIM?

Jliua toro urolrl OTBETMTH HA BCE HTH BOIPOCH, MPEATIOIOMUM, UTO
Bce Ry > 0. Ecnm upmuare f© = 0, To MoxHO j0Ka3aTk, aro 4! > f3,
TaK 9TO COBOKYHHOCTb f* mpefcTaBuT ¢o60f MOMOTOHHO BO3PACTAIOLLYIO
moclefoBarelasHocTh npuméamskennii. Torma, mpm pocraTouno GoJb-
oM 7, f* ABATCA CKONb YrogHO GAM3KUM K ONTHMAJLHOMY 3HAYEHUIO f.
Opnaro B ofmeM caydae He cyuyecmeyem KOHeUH020 n, Taxkoro, 4To f*
pasuo f. Bomee Toro, mexoTopas ajJbTepHATHBA MOKET OHITH BHOpaHa
B KAaUeCTBC 3HAUeHHAA mupaBoil gactm (I) Ha [BYyX DoOCIenOBATEIBHHX
HWTepanmsax, OJHAKO OHA HE 00sg3aTEIbHO SABIAETCA OUTHMANBHON A
fecxoneqnoro miaamnoBoro mepuofa. (Ecau pemenne s MOTeIH BoccTa-
HOBJICHHA OTRHICKWBAETCS METO/I0M NMpHOIWkeBus B UPOCTPAHCTBE dyHKR-
T(mit, TO Mbl HEKOT/IA He BO3BpAmaeMca K panee OTBEPTHYTOH CTpATeruy. )

pumep. IIpmBoguMEit mpuMep IOKasbiBaeT HelicTBUE METORA TPH-
6rmuernit npm R, > 0. Ilyctse N =5 nu

Ry =87T; Ry =12,7; Ry=14,7; R, = 19,7; Ry = 28,7; o = 0,8.

(2)
Moxaro ompefenmTh, 9TO pemeHHeM HABJIAETCA
f= min 1——5()"—85]=min[43,50;35,28;30,00;33,39;42,84]:30,00,
h=1,2,...,5 TV

‘ @)
Tak 9T0 k = 3 sABIAeTCA ONTHMAJBHHM 3HATEHEEM.
Bhiuncienns Ha OCHOBE pPEKyppeHTHOro cooTHomenuss (1) B mpo-
ctparctBe Qymknmid gapot opm n =1, 2, 3 m [ = 0:

fil= min [«’04 Ry]=8,7, k=1; )
h=1,2,.,.,5

f2=min [0,8.8,74+8,7; 0,64-8,7+12,7; 0,51.8,7--14,T;
0,41.8,74-19,7; 0,33.8,7+428,7]=15,66 mua k=1;

{3 =min [0,8-15,66 +-8,7; 0,64.15,664+12,7; 0,51.15,66-+
+14,7; 0,41-15,664-19,7; 0,33-15,66 4 28,7] =
=21,23 ang k=1.

(4)
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UpraTemo caegyeT OpPOBepHTH OTOedbHEIE ClaraeMbie B (4), Aad TOro
91068 y6emuThCsA, UTO OH HOJHOCTHI0O HOHEMAET CYIMHOCTH BHIYUCITH-
TenpHOr0 mpouiecca. as mTepaumit n, rme n > 3,

A= 25583; f°=27,57; f%=2876; f = 29,37,
78 =29,68;, [ = 29,84 f10=2991; f1 = 29,95
2 = 29,97; f13 = 29,98, f14=29,99; f5 = 29,99, (5)

gpudeM Ha Bcex wrepanumax k = 3. (Buamcaure f® m yGenmrech, w10
po-mpexuemy k = 3.)

3ameuanna. Ha ocHoBe BhamcimeHmil (4) mo MaTepmaiaM TPHBENEH-
HOIO IpuMepa BuUOHO, 9T0 HeKoTopasa crpaterus (k = 1) mosker ObITh
BHOpaHa Ha HECKOAbKHEX MOCIENOBATEABHHIX HTEpallMAX, HO HPH BTOM
oHa He Oymer ABJIATHCH ONTHMAJLHBIM pelleHueM OJA 6GecKOHedHoro
maaHoBoro nepmoma. MosKHO Tak HN3MEHHTH YCJAOBHA IIPUMEpa, 4TO
k = 1 Buwfupaerca B TeueHHE CKOIb YTOZHO GOMBIIOrO 4mCyia HTEpallwii;
nas storo npuMmem Ry mocratouno OmmskmMm kK 6. Pacuern (5) moxasm-
BaIoT, 9o f* GBICTPO CXOMUTCA K f, OmHAKO [ He pasHo f HU A KaKOTo
KOHEIHOTO 7N.

3amermm, 9ro mpu o = 1 mpomecc mpexpamaercsa. [las kamdozo n
prGupaercs Takoe k, aisa xoToporo R, MuHmMambHo. Ommako »To 3Ha-
qeqne & oOHYHO HE COBIANaeT ¢ pelleHneM, MUHUMUSUDPYIOINAM CDEIHUEe
3aTpaThl 3a oTpe3ok R,/k.

Merogq wmTepanmili mo CTOMMOCTH, ONMCHIBaeMH ypaszHenmem (1),
daRTHYECKH NPHUMEHUM IDH 4/00br 3HadeHnuax R, m awbom nadarbHOM
nprbamrenun f°. OnHaxko B obmeM ciydae IIOCIEOBATENBHOCTH 3HAUE-
Hm# f* He Bcerga sABIsfeTCA MOHOTOHHOH. ANMBTePHATHUBHBIH IOAXON
& BhIOOpY f° 6cezda IPEBOAAT K MOHOTOHHO YObIBalOLIEil MOCIEN0BATEND-
HOCTH TpHOIM/KEHHEIX 3HAYEHMA, T. €. K 0083aTeIbHOMY BHITOJHEHTIO
nepasenctsa [**!' < f*. Unes cocTouT B ToM, 4ToGH yrafaTh ONTAMAIh-
HYI0 cmpamezuio; UycTb f° -~ COOTBETCTBYIOWE WHTErpaibHEE THCKOH-
THPOBAEHEE 3aTPATH /A DTOH CTPATErHm.

Ecnm yraganaas cTpaTerus OKAa3alach ONTUMANBHOH IPU BHIUMCIE-
umm 1, To f© = f1 = f. OnHako eciu HOBAA CTPaTerusd TPH BHUHCIE-
unm f! okasanach OIpele]eHHO Jydiie, TO pPacIeThl Ha OCHOBE PEKY-
pentroro cootmomienus (1) mpomomxatorca u [ < . Jror Mmeroxn
ONHUCHIBAETCH HIDKE.

CxognmocTs cBepxy. PaccmorpumM mpumMep (2); ODpegmoiomuM, dTO
HcXoOHOH poramkoil sasmserca k = 1. Torma

R
= i = 43,50, (6)
a gog n =1

! = min [0,8-43,50 + 8,7; 0,64.43,50 + 12,7;
0,51 43,50 + 14,7; 0,41 -43,50 + 19,7; ()
0,33-43,50 + 28,71 = 36,88 mus k = 3.
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Haa mocnegyrommx mrepammit (n > 1)
2 = 33,50, f=31,78, f*= 30,90, /> = 30,45, f¢ = 30,22, (8)
1= 30,11, f& = 30,05, f°* = 30,02, f° = 30,01,

mpEdeM Ha BCeX 3THX uTepanuax k = 3. MosKHO HM3MEHHTHL YCJIOBHSR
npmmepa, npusAB R, 6amsxum K 17,7, Tag 9To A CKOJNb yrogHo 00JL-
moro umeaa mpubimrkenuit 6ymer Beibuparbea k = 4. Ilpomepwre, uro
ecay BB HAYHETE BBHIYMCJIWTENBHHN Iporece ¢ k£ = 3, 1o f = 30,00
o ko= 3. ,

IIlpn umcnone3oBanmum pexyppenTHoTo coorHomenus (1) f° mpumm-
MallOCh PABHLIM HYJK JUMIb BBHAY ymobcrsa Beramcienumit. CiosecHoe
ONIMCAHME TPOIECCA IIOCHENOBATENBHEX MPHOIMMKENNI, HAYATOr0 B 9TON
HUCXONHOM ToUKe, He mpuBoAUT K Oosee raybokoMy mommmanmo. OmHako,
ecidm B Kagecrse f° mpuHMMAlOTCA HMHTErPANBHBIE [HCKOHTHPOBAHHBIE
3aTpaTH [lia BHOpAaHHON BHAYAIE cCImpamezul, WAed METola IPOACHAeT-
ca. Juauenme f° B (6) mpencrasnser coboit MHTErpaTLHEIE THCKOHTHPO-
BAaHHEIE 3aTpaTH, COOTBETCTByIomue BHOOpy Bapuwanta k =1 npu
fecKOHEYHO OOJLIIOM WHIAHOBOM INEPHOfAe. IIPEINolosHMM, UTO BMECTO
k = 1 mepBonauansno BEOUpaercs £ = 3, a mocie sToro k Beerja mpu-
numaerca pasuniM 1. VHrerpasibmblie TECKOHTHPOBAHHEIE 3ATPATH AR
Takoi crparerun orodpaskenst f' B (7). Amanormumno stomy % B (8) mo
CYIECTBY TPEACTABIALT cOGON MHTETPATBHEIE AUCKOHTHPOBAHHBIE 3aTPa~
TH A CTPATErHH, B KOTOPOH MEPBHM [BYM pEIIEHHAM O BOCCTAHOBIE-
HUE cooTBeTcTBYeT k == 3, a sarem mpunumaercd k£ = 1. Itu samevanus
[IOACKA3BBAIOT HAM em¢ OJHH METO[ [OC/AefOBATENLHHX NPUOIMKeHNIl,
paccMaTpuBaeMBI B CleIyIOmeM pasfene.

Yré ozmawaer yTBEP)KIAEHHE (METON HTePALWii N0 KPUTEPHI Ha
ocmoBe pexyppeurmoro coornomenns (1) Bcerga mpusmermyn»? Heobxomu-
MO II0Ka3aTh, YTO BHIIOMHAIOTCS TPH ycaoBuA. J[Ba w3 HUX yixe yIoMmMu-
HAJIACH, a HMEHHO TO, 9TO DKCTPEMAJbHOE YDABHEHUE UMEEeT KOHETHoe
pemieHue M 9TO 9TO pPEIIeHUe SBISETCH eIUHCTBEHHBIM. II0CKOJABRY
MOJeTb BOCCTAHOBJEHTS HMEET CTOJb TPOCTYI0 CTPYKTYPY, coobpaske-
HUA 0 CYHMICCTBOBAHMM U 00 €MHCTBEHHOCTH, NpUBEAeHHNE B pasx. 11.4,
ABJAITCA IOCTATOYRHMHE. B ciaygae mopeneii Gosee obmiero Bumma aTm
ABa MomenmTa Heo0XoAuMMO [QOKa3sBaTh ¢ OGoXbOieH THATENBHOCTEHIO.

Tperse ycaoBue COCTOMT B TOM, UTO NOCTIETOBATENBHOCTH f™ CXOMUTCSE
K HMCTHHHOMY PpeIIeHmio npm .ioosr Ry m ucxoguoM nmpubamuenun f0.
31ech yuMTHBaloTCA ciaenypomue coodpaskenma. Ilycts K ects onrtn-
MAaJBHAA CTATMOHAapHAA CTpaTerus AJA 6eCKOHETHOro HJTAHOBOTO TEpPHO-
Ja, a k — BapuanT, spOpamHbil Ha JaHHOU UTEPAUUH N B COOTBETCTBHK
¢ peryppeutusM coorromenmem (1). Torma

f = off + Rg, (D

DockoleKy K ABIferca onTmMalAbHEIM JIA GeCKOHEWHOTO mwepmopma,
" < off"" 4 Ry, . (ITy



PEIIEHHNA IPU BECKOHEYHOM INIAHOBOM INEPHOIE 163

OOCKONLKY mpm k Bosmmraer f*. Taxum obpasowm,
=< ("t =H<al /™ —1, (11I)

rak Kar O <Ca <1
AHajlorugHo 3TOMY

f* = a* " + Ry, (IV)
f <o + Ra, \ V)

TaK 910
R AR AN L R
COBMémaﬂ (ITHy = (VI), momyuum
"= <ol —=fI<a™ | —T]] (VII)

Mockonsry o << 1, mpu pocrarowno OGoxpmux n nparasg dactb (VII)
ABJAETCA CKOIL yromuo Mmanoil. IlosTomy f® B mpenene crpemMutcs K f.
OTMeTHM, 9TO CKOPOCTH CXOMHMOCTH 1€ MEHBITe, 9eM Y JKCIOHEHTH.

=1l (VD)

11.7. METOJ IIOCJENOBATEJIbHBIX HNPUBJIMHEHWNNA
B IIPOCTPAHCTBE CTPATECMN (METOL UTEPALMN IIO CTPATELUAM)

IMpenmosoykud, 9T0 WPU BEYHCICHUN 3HAYCHUS MPABOH JacTH peryp-
pentHoro cootuomenua (1) mpennmymero paspenra obHapy:uBaeTcs
CTpaTerusi, ONPEIeNeHHO IYUIIas, 4eM Ta, KOTOpas COOTBeTCTByeT f".
3ro osmadaeT, 49To BHOOpP HAAeHHON CTpaTeTw# B cJIydae Henocped-
CMEEHHO NPUHUMAEMO20 PEUEHUS SBISIETCST YIYUITeNNeM 1o CPaBHEIHIO
¢ hGopoM panee paccmaTpuBapmieiica crpateruu. Torpa Becbma BeposiT-
[0 — U 3TO /eACTBUTENIHHO OKABHBAETCA WPABHIBITBIM,— UTO HCIIOIb-
30BaHUE HOBOM CTpaTerHu B Te4eHHME BCEro OGECKOIEYHOTO IIIAHOBOTO
Nmepuofia JlacT fAajke Iydmme pesyidbTaThl, 9eM BHOOD dToH cTparerun
TOJBKO 8 cayiae Henccpedcmeenno npuHumaemozo pewenus. Craegosa-
TenpHO, f**! MOIKHO BHYHMCINTL KAK MHTETPAJbHEE JMCKOHTUDOBAHIIHIE
3aTpaThl NPH MHOTOKpATHOM UOBTOPDHOM BhiGOpe HOBOH cTparermu.
JTOT mpomecc U3BeCTEH TOJ, Ha3BaHWEM NPUOIUKEHHA B NPOCTPAHCTBE
cTpaTeruii, NIK MONPOCTY METOAa MTEPanuii MO CTPATErusaM, MOCKONbKY
Ha KaKAOH MTEpanMM pPacCMATPHUBAETCA HOBAA NPOBEpAEMas CTallo-
HapHasg CTPATETHA /A OECKOHEYHOro NIAHOBOIO NEPUOfA.

Bosmukaomasa mnociefoBaTebHocTh f* ABIAEGTCH MOIOTOHHO Y OHI-
Baomei, ¢ n Ha KaykA0il WTepaIdy NPOMUCXOAUT ONPEAENCeHHOe YIydIne -
HUe; Clef0BaTEeIbHO, Ml HHKOTA HEe BO3BpamaeMcs K OJHAKIH OTBEpPT-
HyTOH cTparerur. IlO0CKOJIBKY mMeeTCA KoHedHoe IUCIA0 N pasiImuHBIX
CTANMOHAPHBIX CTpaTerwii, pacueTs UPH [JAHHOM IOAXO0He HOJAKHB
33BepHIATBCA 34 KkoHewnoe uucelo mrepanuit. KHaxk Tonbko raras-nubo
CTpaTerms OCTaeTCA ONTHUMAJIBHOW B Tedemme JBYX HTepamuil mompsn,
BHIUMCJIEHMA MOMKHO UDPEKpaTHTh, IpudeM f° DaBHO ONTUMAILHOMY f,
VIOBIETBOPAIMEMY JKCTPEMAJTbHOMY ypaBHEeHHMIO. HKar yBHIAT um-
TaTeNb, 3a IOJYYCHHME KOHEYHOT0 aNrOPATMa UPUXOMATCA IUIATHUTL
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ysenuuenueM ofpema pacderoB mo onmpefienedmio f°*' miA HOBo# cTpa-
TEeru¥ Ha KaKAoll HTepanum.

ANTOpUTM UMeeT cAelyoImui Bum:

gz I. Bufepem npousBoABEY HMCXOJNHYI0 CTPATETHI) W IPAMEM
n=0.

Maz 2. JHnsa sagammaod mpoGHONM crparermm k BHUHCIHM HHTE-
rpanbHBE JUCKOHTHPOBAHHEE 3aTPATH B TeueHme OECKOHEYHOTO TIaHO-
BOTO TepHofa:

n Ry -
f*= 1—ahk” (1)
fllae 3. TIpoBepuM BO3MO;KHOCTSH TalpHeHMINAX YAYIIICHWil, BHAUCIAB
h=1 nzlin N [0"f* + Ry] = a® [+ Ry, (2)

t. e. Bubpas k%’.

Ilaz 4. llpexpatmm pacueTsi, ecau o*'f* 4+ R, = f*. B nporuBaoM
crydae mamenmm cTparermio Ha k'. Ilepeiinem or mrepammm n x umrepa-
nou (n 4 1) m obpaTuMcss K BHOoOJHeHmIO mara 2 Ha OCHOBe HOBOH mpo-
nepAeMoil CTpaTeruu.

OTtvermm, 910 ecam Xxopomme upoOHBE BHAYGHWA [ IONYYAIOTCH
HEeIOCPeICTBEHHO B IPOIlECCe ANNPOKCAMANAN B MPOCTPAHCTBE QyHKIMIA,
TO P OUHCHIBAEMOM METOJIe 9T 3HAYCHEA NOMAKHEL MCIACIATLCA TOMTOI-
HOTeAbHO, mo Popmyne (1). OTMeTHM TaKiKe, 9TO YCIOBHE IPEKpAINEHHsS
pacdeToB Ha IHare 4 BEHIONHAETCA B TOM cJIydae, korga k' — Tor xe
BapHaHT, KOTOPHIH paccMaTpmBaiaca Ha mare 2. VHKME croBaMm, pacde-
TH TPEKPAmAIOTCA, eciu k' He M3MeHAETCH B TedeHme IByX HTepanmi
ponpsan. [Kax mysno mpeoGpasoBaTh (2), ecium menvio oNTHMHMIALUAH
H3 OCHOBE PKCTPEMANLHOTO YPaBHEHUS SBIAETCH MaKcEMmaanus?]

Hpmmep. ux Toro uTobn IpoAeMOHCTPEPOBATh ONUCAHHHIN IOZX O],
IpuMeM

R, =87, R,=127, Rs=147, R,=19,7, R, = 28,7; (3)

aTo ycaoshms upmMepa (2) B mpefmaymeM pasfelne.

Kak m pamee, mycTh MCXOJHON IpeinofaraeMoli cTpaTeruet sBigeT-
ca k = 1, tark 4ro f® = 43,50. Kourpoaruwe pacuers: no dopmyre (2)
B TOYHOCTH IOBTOPAIOT pacders (7) mpeawyymero pasmena. Taxmm
obpazoM, Ha ocuoBe ¢opmyxasr (1) Temeps moaygaem f' = 30,00 naa
k = 3. Bropuunoe uwpuMemeHwe IpoBepouHoil ¢opmyisn (2) mpmsopmr
K BBYUCIEHUIO:

min (0,8-30,00 + 8,7; 0,64-30,00 + 12,7; 0,51.30,00 + 14,7;
0,41-30,00 + 19,7; 0,33.30,00 + 28,7) = 30,00 nna k' =3, (4)
TaK 4YTO PacUeThl OPEeKpaNaTCH.
Cpenunii appexr 3a orpesok. Hax obwiumo, mpm paspaGoTke coot-

BETCTBYIOMEro merofa fas o = 1 ymobmo mepedopmyrnmposats Brramc-
JATeIBHYI) TIPOUEAYpPY HA OCHOBE MCHOIL3OBAHHA DKBHBAJCHTHOTO
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cpenuero spdexra. Anamorom ¢opmyas (1) naa a = 1 asmaercs
Ry Ry
T ddat. . et BT

n

g

)

OtmernM, uTo ecium R, 3aBHCHT OT o, To 3Hauenme R, mpu o = 1
HCIOAB3YETCHA JUIA HCYMCIEHUsA OTHOWeHHS B TpaBoil dacTu (D).
Bripaskenme B JieBOil WacTH IPOBEpouHOro CooTHomenums (2) mpm-
HEMAaeT BUJT :
min {otg" 4+ (1—a) Rul, (6)
N

h=1,2, ...,

OfHAKo mpu o = 1 BhpakeEume B KBajgpaTublX CKOOKAaX HE BaBHCUT
oT k. Jlasg Toro aTo6Hl yCTpaHWUTH STOT HEXOCTATOR, 00paTHM BHHMAaHEE
HA CJIelywIee 00CTOATENALCTBO. Keauw upwm k' JOCTHraeTcs MEHAMYM
¢yurmuu g (k), To npu k' munmvusupyerca u ag (k) -+ b, ecim a > 0.
Ilycrs g (k) — Bopamenue B kBampaThmX ckoOrax (6); a = (1 — a)™,

b= —g" (1 — a)l. popenaem neobxomumuie mupeobpasoBanusa B (6)
I yCTaHOBUM, 9TO NPUMEHUM CJIefyIOUWNi ONTHMUBAMMOHHLINA BEHOOD:
. 1nzlin V[—(1—}—oc—+— ...—}—och’l)g"—}—Rk]:

= min  [—kg"+Rel= —k'g"+ Ry, a=1,  (7)
h=1,2,...,N

KOTOPHI aHAIOIUYEH OPOBEPOYHOMY cooTHONIenu (2).

3aech Takyke OPUXOAUTCS WCIOJIb30BATL 3Hadenme [, COOTBET-
cTBywomiee & = 1, ecan B geiicTBUTEAbHOCTH R 3aBucuT oT .. UnraTerns
NODKeH HCTONKOBATH KpuTepmid (7) mpm o = 1.

B mexom meron Mo:kHO ofpumcoBaTh caefyiomuMm obpazom:

Illaz 1. BerGepeM TpousBOIbEYI0 NCXOMHYIO CTpaTeruto u npumeM n=0.

lllaz 2. Nas sanaumoil mpoOHoil crpaTeruy £ BHYHCIHM COOTBET-
CTBYIOMIME CPE/HUE 3aTPaThl 3a OTPE3OK:

R
g = Tk . (8)
lllaz 3. TlposepuM BOBMOKHOCTD NANbHENMAX YAyIUIE€HUH, BHYUCIHB
min [ —kg"+ Ryl = K'g"+ Ru, (9)
h=1,2, ...,N

T. e. BEOpaB k',

Illgz 4. Ilpexkpatum pacdern, ecau —k'g" + Ry = 0. B mporus-
HOM cJydae m3MeHmM cTpaTermio Ha k'. Tlepefizem or mTepanum n K HTe-
paumu (n + 1) u obpaTmMcs K BHTOJNHEHUI) Trara 2 HA OCHOBE HOBOL
npofHOE CTpPaTeTHH.

L Toro 9ro0B MOHATH NEHCTBHE OMMCHBAEMOTO METOfa, MIPUMEHUM
ero K opumepy (3). Buuucienus BHOOTHAWTCA B CJAENYIOMEH nocaeno-
BATEABHOCTH:

g® = RJ/1 = 8,7 nna k = 1 B rauectse mcxommoir mporpammss; (1)
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min (—1-.8,7 + 8,7; —2.8,7 4 12,7, —3.8,7 + 14,7, —4.8,7 -

+ 19,7, —5.8,7 + 28,7) = —15,1 pua k' = 4; (IT)
gl = R,/4 = —4,925; (ITT)
min  (—k-4,925+4+ Ry = —0,025 pgaa k' =3; av)
B=1,2,...,5
gt = Ry/3 = 4,9; (V)
min  (—k-4,9+Ry)=0 paa k'=3. (VD)
r=1,2 ..,5
3ayeruM, 9TO OAMH H TOT e BapuauT k' = 3 BeiGupaercda Ha HBSIX
ATEPAUMAX TOMIPAN; 5TO O0O0YyCIOBIAMBAET MNPEKpAINEHHME pPACYETOB Ha
mare 4, m k' =3 gBaderca oUTHMalbHEIM.

BosMoskno, 9UTaTeN0 Ha CaMOM jiee He 6espasaudnbl Ba BapHUaHTa,
KOTOpPbi€ UPEeACTABJIAIOTCA OIUHAKOBO UPEANOYTHTENBHBIMU B COOTBET-
¢TBUM ¢ mnpoBepounniM coorHorrenueM (9). Tax, ecam nob6aBuTh ere
oty anprepuaTuBy k = 6 ¢ sarpatamu Ry = 2R ;= 29,4 egmumimm,
TO JTA 9TOH ajbTePHATHBLL 3Hauenme g Oyjer Tem we mpm o = 1, uTo
o 1A anprepHaTmBhl k& = 3. Opmako mpm o << 1

) Ry Ry Ry
T—a T—ad- T—6i— 3"

Tarkum obpasom, npu 0 L o << 1 wmaTerpanbubil JUCKOHTUPOBAH-
HBIf apdent paa k = 6 Bcerga Gonpmie, ueM nas k = 3. CuegosaTensHo,
Ja;Ke eCiMm B COOTBETCTRUHM € ITPOBEPOYHBIM cooTHouieHmeM (9) &k = 3
ABIAETCH OUTHUMAJBHHM, HeHCTBUTEJNBHO PEITOUTUTENBHBIM MOJKET
outh k = G.

11.8. OKBUBAJIEHTHAA 3AJIAYA JIMHEUHOTO IMTPOTPAMMHUPOBAHUSA

B pasp. 10.7 paccmaTpuBasiach CBASH MEHY PEKYPPEHTHHIMH COOT-
HOMIEHUAMY IMHAMMYECKOTO IPOTPAMMUPOBAHMA M JWHEHHHKM HmpOTpaM-
MUpOBaHHWeM. BHpaTime MOKIO OTMETUThH, YTO B3HAYEHUS, UOIyIaeMEe
HA OCHOBE MMHAMMYECKOTO HPOTPAMMHUPOBAHHSM, COOTBETCTBYIOT JAJHHAM
KpaTHafilinX MaplpyToB X BEpUIMHE KOHOTHOTO COCTOAHUA OT OCTAJILHEIX
BEePIMH AUUKINYIeCKOH cern. B Mopemax ¢ 06eCKOHEYHBIM HJIAHOBHIM
OepUoOM aHATOIUA € COTHI0 OCTAeTCA B CUJe, 3a TeM JWIb HCKI0-
9eH[IeM, UTO ONTHMAJbHAs CTallmOHApHas cTpaTerus OoOyCIOBIHBAET
6eCKOHEYHOE THCI0 MPOXO/KASHHH uepes cooTBercTByommui HaGop myr.
CereBast mHTepIpeTanuA s3ajadu mpuBegeHa B ri1. 12, ofHaK0 B HACTOA-
meM pasjele IPeBapUTeIbHO PacCMATPHUBAIOTCA NPAMAs W BOHCTBOH-
Hag 3ala9d JTUHEHHOT0 IPOTPAMMUDOBAHMA N OPOCTOH 3agadM Boc-
CTAHOBJIEHUST ¢ OeCKOMEUHBIM YHCIOM JTATOB.

DOyHkmuoHalbHOe YDaBHEHHE

f=  min V[a“fjum], 0<La< (1)

I
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MO;KHO TPEHCTABATH B BHAE CIEAYIed 3amadm:
MaKcnMusupoBaTh f (2)
mpu  YCAOBHAX
<o+ Ry, k=1,2,..., N, (3)

TIe Ha 3HAK [ HE HajaraercA orpanmyenmii. JIpeobpasosas (3), moayamm
OT'PAHNICHNA

< h=1,2, ..., N. (4)

ak’

3agawy ypaobuo upeobpasopaTh, HMOCTPOMB €€ IeJIeBYyI0 (QYHRIIIO
Ha OCHOBE BHKBUBAJEHTHOrO cpemuero sddexra. [lmna oTol meam, Kak
00p1an0, npumem g = (1 — a) f. Torna samage (2) u (4) sxBHBATEHTHA
CJAERyIOUag ONTUMUBAIMOHHAA 3afada:

MakcumusuposaTth g (5)
OpH  YCIOBUAX

Ry
ESTHat . . f-ah 1’

/\

k=1,2,..., N, (6)

T/Ie HA 3HAK g He HajaraeTcd orpaHuuenuii. Bruipasenue (5) ecrs nenesas
Qymruua, a (6) — orpaEmdenus ABOACTBEHHOH 3ajadd.

Ecau zamaga (5) — (6) umenyercs mBoiicTBEHHOM, TO mpAMAA 3a7ada
dopMynpyeTca ciaegyomuM obpasom:

N

MunEMEBHDOBATD D) ( il

1+a—}-...—}-ah‘1) Tr (7)

NpHE YCIOBHU
N
2 xr=1, (8)
h=1

toe x, == 0. Bupasxenne (7) ecTs Uenesana GyHEKIiumA, a (8) — orpanmze-
ame opaAMmoi sajaunm. OrMerdAM, uTo mpu o = 1 UeaeBafd PyHRIHA OpU-
HUMaeT TaKoW Bu.:
l\f
MuruMusuposatn Z ( )xh. (9)

k=1

JlockonBRY B npAMOIl 3afage HMEETCA TOJLKO ONHO orpammuenue (8),
ONTEMAJNbHOE 0a3MCHOE pEIIeHHe BHJIIYAeT TOJBKO OfHO xp = 1,

KOTOpPOE H COOTBETCTBYeT Jy4lleMy BapWaHTy BOCCTaHOBIeHMA K;
Bce ocrauapabie x; = 0.
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11.9. TIOBTOPHOE PACCMOTPEHHE 3AJAYU
HAXOMJZEHHUA HPATYAWIMETO NVTH

B ra. 12 paccemarpmBarorca Golee ofmme NUHAMAYECKHE MOMeNd,
9eM 3a/laga BOCCTAHOBIEHNs, HPHBENEHHAaA B MPEJHIYO[AX pasfelnax.
Has Toro 9To6B OTHICKATE CTPATETHI), ONTHMAJBHYIO [ GECKOHEIHOTO
OJIaHOBOTO MEPUO/a, IPUMEHSIOTCA MEeTOIH MOCIENOBATENBHbX LPH-
Onmwennii, onmcanase B pasn. 11.6 m 11.7; sTo ommcanme MOKHO IOM-
TOTOBHTH 9YUTATENA K BOCHPUATHIO HOCJAEAYIOMEro mMatepmaia. B Rage-
CTBE [ONOJHUTENBHOH MOATOTOBKH YHTATeNI0 TOJEe3HO CHOBA PAacCMO-
TpeTh 3a7ady HAXOKAEHUA KpaTdaluiero myTH Ha CeTm o0mero BHIA.

P mec. 11.5. 3agada HaxopgeHws KpaTdaidllero myTH.

3neck sTa 3amada 0000maercd ¢ LENbI0 BKIKNYCHHUSA TUCKOHTHPOBAHISS
B paccMoTpenme mpoOlIeMel, a TaKKe IIOBTOPHOTO aHaTH3a alITOPUTMOB,
obpamarmwimero ocofoe BHUMaHWe HA M3ydUeHHe HJEH IIOCIE0BATENBHBIX
TpuOIMKEeHAHR.

Kax um pamee, ceTs BKIIUAET p BepmmumH @ CHCTeMY ayr; (i, j) obo-
3Ha9aeT MYr'y W3 BEePIIUHE [ B BepIOUHY j, a ¢;; — 3aTpaThl Ha mepe-
memenne mo ayre (i, j) u3 BepmuHH i B j. MOHO cUMTaTh, 4TO C€;; —
DHTerpajibHBE MUCKOHTHPOBAHHEIE 3aTpPaThl, 3aBHCAMEE OT Ko3ddm—
MHeNTa MUCKOHTHPOBAHHA ¢/, OJHAKO B HMHAEKCAX TaKasd 3aBHCUMOCTE.
B ABHOM BHfI€ HE MOKa3aHa. BepmuHa KOHEYHOT0 COCTOAHMA 0003maveHa:
HHIEKCOM T.

Tak, Hanmpumep, paccmoTpmM ceTh puc. 11.5, B TouHOCTE MOBTOpPAIO-
mywo cerh puc. 7.16 (crp. 292). Bepmmma xoHeYHOro cocTosHuA 060-
sHadeHa nmumexcoM I. Ilpmmem cienylomyi OPHEHTAHMI0O BO BpeMeHW
NJA MaplipyTa OT BepmuHE A K Bepmumue I: Bepmmua k oToGpakaer
TeKyIee COCTOAHWE, a BepmmHAa ] — COCTOAHHE B KOHIE IMOCIeTHerc:
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mara. Haopmmep, mapmpyr, mpoxomsmuii gepes ayru (7, 2), (2, 3),
(3, 4) u (4, 1), oroGpakaer Texkymee pelleHWe BEIE€XATh M3 BEPUIMHEI 7
B BEPIIMHY &, MOCIEYIOMEe pPElNieHue BHIEXATh M3 BEPIIMHH ¢ B BepIIn-
HYy 3 # T. 1.

IIpenmonoxum, 4To A mepeMemeHHs IO Kakjoil ayre Tpebyercd
ONHWH 0TPe30K mianoporo mepuona. (Bomee obmuil cayuail, npm KOTOPOM
AJNA Tmepeesfia 10 OTHENbHEIM XyraMm Tpebyercsa 6oiee OTHOrO OTpesKa,
paccMaTpuBaercs naiee.) Ilyers xosddunment HECKOHTHPOBAHHS 3a
ofmH oTpe3ok paBeH o, mpuieM 0 < a <L 1. O6obmum ompepmenenue y;,
KoTopoe B pasf. 7.6 o603Ha"aN0 IEHY KpaTdailiiiero NyTH U3 BePIIMHEI i
B KoHeuHylo Bepmuuy r. I[Ipumem agmech, dTO

Y; — WHTETPaJbHBlE [(MCKOHTHDOBAHHBIE 3aTpaTh, COOTBET-
CTBYIOI[ME II€PEMEMEHHI0 II0 OUTHMalbHOMY MapmpyTy (1)
OT BEpPImUHHI [ [0 BEPIIHHKE KOHEYHOTO COCTOSHUA T,

Ilie «ONTHMAaJbHBINY 03HaUYaeT MapHIPYT, WHTErpalbHEE ITUCKOHTHDO-
BaHHBIE 3aTpaTH AJS KOTOPOTO MUHMMANBHB. Taxum obpasom, eciam
mepBHIl mar onTHMAaJIBHOIO MapmpyTa W3 BEpPIMIWHLI [ B BEpPUIMHY r
HaOpaBJeH B BepHIHUHY j, TO

Yi = ay; + ¢ . (2)

Yi < ayp + ¢;p  pas Beex k. 3)

[Haiite mcronkoBanme BripaskenuaMm (2) u (3).] Iockoapky ycaosus (2)
B (3) MOMKHHL BHIOONHATHCA [JIA BCEX BEPIIWH I, OTIMYAIOMUXCH OT
KOHETHOH BEPHIMHHL 7, YJ; MOJKHHL YIOBJIETBOPATH CHCTEME HKCTPEMAahb-
HHX YypaBHEHHOI

y;= min (ay;+ciy) pas seex i&r, yr=0. (4)

10 BceM (i, j)
B CeTH

WnbiMu croBamu, NiIf K@OKTOH BEpPIIWHE [ BHOHpAETCS Ta W3 WMEHO-
muxcs B ceTu IyT (i, f), KOTOpasg mo3BOJAsgeT MUHUMHBMPOBATH 3aTPATHL.
[TonsTHO, 9ro mpu o = 1 Bepaskenme (4) CBOMMTICA K TOMY COOTHOIIE-
HHI0, KOTopoe Owulo mpuBemeno B pasf. 7.6.]

KomnentyanpHno HacToAmas 3afada pemeHHs dKCTPEMAIBLHOTO ypaB-
HEHHA B OJHOM OTHONIGHWH 00J6e TPYAHA, 9€M MOJLEIb BOCCTAHOBJIEHHSA,
ONMCaHHAs B UPENEIAYIMUX pasmenax. B Mofelm BOCCTAHOBICHHS MM6-
Jach BCEro JMmb OfHA HEM3BECTHAs BeJMUMHA f; B[ECH K€ WMEeTCA
(p — 1) nemsBectHHX y; (i 5= r). OgHaKo B APYroM OTHOIIEHHH MOJENDL
HaXQyKJeHua Kpardaiimero mytu Goiee mpocra, MOCKOILKY CYMECTBYeET
BepIFHA KOHEYHOI'O COCTOAHHWsA, a CJIefoBaTelbHO, yr = 0. 3710 3Hadmr,
9T0 XOTA MEpHOJ, HeOOXOUMEL IJis mepeesfa W3 HEeKOTOPOil BePHIMHE A
B BePIIMHY 7, 3aBHCHT OT JUIMHH BHIOPAHHOI0 MapmpyTa, MIATEIbHOCTH
9TOr0 mepHofla Bcerga KoHedHa. Jlamee umTaTesNb y3HAET, KaK METOMH
TIOCJIE{0BAT€IALHNX MPUGIMKEHNHE MOTYT GHITH MCIOIL30BAHE [JIs1 BEIYUC-
JIeHHAA BCEH COBOKYIHOCTH ;.
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Metoz wurepammit mo xpmrepuio. [logxops, pacemorpenubie Ipu
aHaJll3e MOMeJIN BOCCTAHOBJEHWS, MOKHO HCHOJB30BATH IJA IIOCIe-
[0BATEJIBHOTO IIONYYCHUsA IPUONUKEHHBIX BsHadeHuil y;. Aazopumm
npubauxceruli 6 npocmpancmeée @GYHKEYUL WU UMEPAUUl N0 KPUMEPU
COCTOUT B HAaXOKIEHUU

n+l

Yl min  (ay} +-¢i;) mas Beex iser, yrtt =0, 9)

1o Beem (i, 7)
B CeTH

Brraucaureasusiit mporece upexpamaercs #a wrepanuu (n 4+ 1),
ecau JUIA Ka/K10# BepurmEbl i aubo yi+! = y?, nubo :

i <oyt ey (6)

[0 BCeM UMEIINUMCS B ceTd AyraMm (i, j), IpudeM cTporoe pasercrso B (6)
BHIIOJNHSIETCA XOTA OBl MasA ogHo#t u3 ayr (i, j). YHOOHBIM MCXOIHBIM
OPEANO:IOKeHNEeM 0 BSHAYeHUN Y; AJA BeeX I ABIAETCH

yi = 0. (7)

Ecau Bece ¢;; > 0, To npn ucxopunx y; = 0 3uadeHus y; MOHOTOHHO
BospacraioT. BocmoabsopaBimuchk (7), MOKHO UMCTONKOBATH Y, KAK MUHH-
MAJbHLIE MHTETDAILHEE TUCKOHTUPOBAHHEE 3aTPaTH AasA aoboro mMapi-
pyTa 43 BEPIIMHK i, BKIKNYAKIEr0 TOYHO 7 AYr, OPH YCIOBUU UYTO
B MAapmpyT He BXOJWT BEPIIHHA KOHEWHOT0 COCTOSHUA; B IIOCAETHEM
clIywae MapmpyT 3akauwupaerca B Bepmmue r. (Kasmpgasa ms pyr moser
BX0AnTH B MapmpyT OGoxee omXHOTO pasa.) :

Bcerga am paGoraer aiaropumr™ wmreparuil mo rpurepmo (5) m (7)?
Ecam ¢ = 1 u #a m060M 3aMKHYTOM [AKJIWIECKOM MApHOIPYTe 3aTPaTHl
LOMOKATEIbHE, TO CYIECTByeT Taxkoe n*, uro y} = y?' nas Bcex
rn >z n*, Tak 9TO BBIYUCIAUTEILHBII MPOIECC 3aBEPHIAETCA 33 KOHETHOE
qUCT0 HUTepanuii, JTo oObACHAETCS TEM, YTO IO Mepe YBEIWIeHHs N
n06oit MapmpyT JAUHON n AYT B KOHIE KOHI[OB [[OCTUTAeT BEPIIUHE
KOHETHOTO cocTosHuA. Fcam e o << 1, To mpeamongomuM, 9T0 puas
060t BepmImHbl £ MHTErpajibHble JUCKOHTHPOBAHHBIE BaTPATHl HA HEpe-
MEeIIeHNEe MO KAKAOMY M3 IUKINIECKUX MApIIPYTOB, HATHHAKMINXCA
¥ 3aBeplIapIuxcs B Bepmume k, OymnyT GoJbiie, WeMm [JsA JIydIero,
HE COfIeP;RAIero [{UKJIOB MapHmIpyTa, BEIYHIEro OT BEPHIUMHK & K BEpIIMHE
KOHEYHOTO cocToAHmsI. [Ipy TaKOM TPEeLTOI0}eHUN CXOIUMOCTh TOCTH-
raercd 3a KOHETHOe JHCJI0 HTepaiuii.

IIpumep. Pacuersi ¢ mcmonb3oBaHUMEM anropuTMa UTEpaNuil Mo Kpu-
reputo (5) u (7) mua npumepa, usoOpamennoro #a puc. 11.5, npm ¢ = 1
npuBefenst B Tabauime puc. 11.6. YUrobnl guTaTeqb Mor UPOBEPUTH,
HACKOIBKO OH YCBOWJI DTOT METOJ[, eMy pEKOMEHIYETCH BHITIOJHUTD
pacdeTsl co. BCeMU MOApPOOHOCTAMM, UCIOJNB30BAaB A sroro pumc. 11.5
(nymHO mepepuUcOBATH CETh Ha OTHENbHBIA JamcT Oymarum) m cBepsas
pe3yabTathl 1A Kamjoro n ¢ pme. 11.6. Ormerum, uro Ha urepamuu 9
gee y? = yi, Tax 9YTO BHIUCAUTENBLHHIA MOPOIECC 3aBepHieH.
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3aMernM Takmke, uro mag n =0, 1, ..., 5
n+1 _ n n+l ____ n
Y =Y + Co7 W Y2 =Y, + C79- (8)

Taxwum obpasom, maa n << 6 aywmdit MapmpyT u3 BepumiwHbl 2,
BRANTANMHAR 7 IYT, COAEP!KUT NHMKJI, B KOTOPLIE BXONWT BeplmuHA 7.
AHanoru9HO 3TOMY JIy9IMuil MapmpyT H3 BepOIMHH 7, BRJIOIAIONHMI
2 OYT, COAEPIKUT IHUKI, B KOTOPLil BxoxuT BepmuHa 2. OTMETHM TakiKe,
970 Ha0op BXOAANAX B MAapmpyT gyl Ha mrepanuu N = 7 ABagercsd

It

e
-
Do
w
B
wK
(=]
~3
co
el

17

P nc. 11.6. IIpuGnuxenne cuusy B IPOCTPAHCTBE
GyHKIOuH (MeTo[ MTepanuil MO KPHTEPHUIO).

ONTHMAJLHBIM, OJHAKO ¥ HE DABHO HCTUHHOMY 3HAUEHUIO Yg, B CBABH
¢ "UeM pacueThl Ha HTOH HTepaluE He TPEeKpPaniarTCH.

MokHO UPHMEHUTH TaKme MeTo mpubamkenuit (5) B mpocTpaHCTBE
dyaruuit, obecneynBawmuUil MOHOTOHHYH CXOTWUMOCTh K Y; CBEpXY.
B wagecTBe HCXOMHOTO BapHAHTA BhHIOEpEM AJNA KAKTOU BEPUIMHBL AYIY
TakeM oOpasoM, uTo0H Twbasg Bepmwmua OHIa coeIWHEHA MApPHIPYTOM
¢ BEpIIHHON KOHEYHOTO cocToAHuA. IlycTs Y] — cooTBeTCTByMOMmMmE
HHTErpaJbHbe JUCKOHTAPOBAHHEIE 3aTPATH A MAPIIpPYTa OT BePUIAHBL i
K BeplUIMHe KOHETHOTO cocToaHusA. Hawr u BIIe, cyuiecTByeT Takroe n*,
9aro y* = y?* s Beex n > n¥, Tak 4TO BHYMCIAMTENBIHA TpPOmece
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3aBepIIaeTCa 3a KOHEUHOoe ducio uTepaumit. [lomobumiii momxom oOd9eHE
TECHO CBfA3aH ¢ AINCOPHTMOM HAXMKIEHHA KpaTiyaldmrero nyTH, ONUCAH-
HEIM B pasf. 7.6. OgHaKo B 2TOM ajIropuTMe He yaedaseTcs ocoboro BHUMa-
HUA OYEPEeNHOCTH BEPIIMH { IpH BHYMCICHHE NPUOIMKEHHLX 3HAUYCHUIT
Yi. SOech ke, UPH MOYHOM BHIOIHEHWH (D), OPEKIE YeM BEPHYTHCH
K KaKOW-TO paiee PacCMOTPEHHOH BepiimHe, TpefyeTcH BHYHCIUTH
Hosoe mpubmmkenmoe smagenme Yy A ecer OCTANBLHBIX BEPIIAH.
CremoBaTesnbHO, ©DpH HCOONBL30BammE (D)
5 ] 3 CXONMMOCTH MOJKET OKa3aThes He TaKom
OHCTpPORt, KAK B [PYILHX METOHAX. .
IIponemorcTpupyem meron (5), obecmeqn-

yr 0 0 0 0 BAaIMUA CXOAWMOCTH CBepXy, Ha IpHMepe
ceru puc. 11.5 mpum a=1. Ilycrs mexomuhiit
Habop Brmouaer ayru (8,7), (7, 3), (6, 4,
vp | B 6 6060 (54, (41,34 n (2 38). Yoeanuea B

TOM, 9TO COOTBETCTBYIOLIME BHAUEHHA Y} mpu-

yn 3 3 ‘ 3| 3 penens B Tabanne pue. 11.7 B cronbue, raue

r paBHO HYJK0. Brnoamue omepamum mpo-

| mecca HOCIE0BATeIbHAX npubmmrenuit (5)

yr 2 20 2 2 Ha ceTu pmc. 11.5, mposeprM NpaBMIBHOCTH

3HaueHufl yI', UpOCTABIEHHBEIX M BO BCEX

- 3 P P ocTaJbHBIX cToi6ax Tabamusl puc. 11.7.
5

Ilpu aTom 3amermm, uTo Habop AYr ABIAET-
CS ONTUMAJNLHEIM Y:Ke mpu n = 1, oJHAKO
e 7 6| 61| 6 pacgeTH HE TPEKpAmAloTCs HA ciepylomeit
(n = 2) wuTepammm, NOCKOIBKY U2 ys.
ITpomecec B3aBepmaercA Toavko mpum n = 3,

7 moToMy 49TO Bce yi = yi.
Hak BHTHO M3 npHBEJEHHOTO IpHMEpa,
yn 919l sl s IpY Meroje anmpOKCHMMAIMM B LPOCTPAHCT-

Be (QYHKIHH OUTHMAIbHYI CTPATETHIO MOMK-
HO HAWTM Ha wWTepaluu n, ONHAKO COOT-
Pue. 1.7 Ipubmmgenwe  pororpyiomme sHadenns y} MOCyT OHWThL B
cBEpXy B NPOCTPAHCTBE
bymrumic  (metox urepammii  H€ ONTHMadbHbME. B Tex caydasx worza
O KPUTEpHIO). npubimKeHNA OCYmECTBAATCA CHUBY, Ui
e 0043aTeNbHo JOIKHE COOTBETCTBOBATH
KaKOMY-TO KOHKDPETHOMY MAapuIpyTy OT BEPHIMHEL i K BepIIHHe KoHed-
HOTO COCTOSIHUA.

Merox wrepaumii B mnpocrpanctBe crpartermii. llepedizem x npu-
bauneerHuam ¢ npocmpancmee cmpamezuti. Ha xamoit urepanuu n weob-
XOOHUMO HCUHCIATH Pakmuneckue 3HAYEHUS y; JJIA LPOBEpAEMOH cTpa-
Terun. AITOPUTM COCTOMT H3 CJIEAYIOMUX MIaToB:

IlTaz 1. Bumbepem HexoTophiii mexomubiii Habop (p — 1) ayr Takmm
ofpasom, IToOH KayKIas BepIIHHA OLLIA COEMMHEHA MAPINPYTOM C BEPIIA-
HOM KOHEYHOTO COCTOAHUT, W mupumeM n = 0.

Hlae 2. Jlna saflagHoro mpoBepseMoro Hafopa AYT BHYHACIAM COOT-
percTByIue yi, mpmuem yr = 0.
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lllaz 3. TlpoBepuM BO3MOMKHOCTE AJMbHERMIMX YIAy9MEeHnA, BHIIUCINB

min  (ayf+ci;)=Y? npuna mcex iz~r. 9)
1o BceM (i,J)
B CETH

Ilaz 4. TlpekpaTuM pacdeTh, eCaM A KamIoH BEPIIMHB i BEIIOJ-
mAerTca yciaosue YT = yP, mockonbKy HaGop AYT ABIAETCA OOTEMAJb-
grM. B npoTuBHOM Cilydae m3MEHUM BXofAmme B Habop Ayru [Jjs Bcex
pepmmH k, mo KoTopsm Y} <C yk, BKIKoY#B B HaGop Ayru, cooTBET-
creyomue Y%, roropeie yaosaersopaiT (9). Ilepeiinem oT mreparnum n
k mrepanum (n -+ 1) m odparmMca K mary 2, mcmoJab30BaB HOBHIH Hpo-
pepsemulit Habop AYT.

s Toro 9roGsl MPOBEPUTH, KAK TUTATENb YCBOMI AATOPUTM, CIAETyeT
HaRTH 9THM MeTO[OM PeIleHue 3ajadu Ha cetu puc. 11.5, Hagas ¢ Toro xe
gabopa nAyr, Koropmii Owln paceMoTpeH B cronbue n = 0 TabmammE
puc. 11.7, # CoOTBETCTBEHHO ¢ Tex j;Ke 3HAUeHHH yi. YOemuMca B TOM,
gro mpu n = 1 Bce Y} paBHH yj, ABIAOMAMCS HACTHHHBIMU 3HATEHHS-
mu y;. CiemopaTeibHO, BHLIIHC/INTENBHBEH NPOIECC 3aBepUIaeTCA NPH
n = 1, DOCKONBKY ONTUMAJbHAS CTpPATeTHs HaiijeHa.

CpaBHMBag METOMbl UTEpAruil B IPOCTPAHCTBE (GYHKHUHA M B HpPO-
CTpaHCTBE CTPATETHil, 3aMeTuM, 9T0, COTJIACHO HPaBoH dacTu (D) u jeBoi
qactm (9), TpeOyeTcsa BHIIOJHATH OJHH M Te ke BHIHMCIeHHA. OfHAKO
UpH npubIMAKeHuaAX B IPOCTPAHCTBE QYHKOUN IOTydeHHOE 3HadeHHe (D)
MCIOJAB3VETCA 3aTeM Ha Ciefyiomeil mrTepanuum B KaTecTBe HOBOTO IPH-
OIMAEHHOTO 3HAYEHMA Y;, TOrJa Kak npd npubimKeHHAX B MPOCTpAH-
¢TBe cTparermit Ha mare 2 TpedyeTcd BHYUC/IATH HOBbie Tpubimiennsie
3HAYCHNUA ;. VIMEHHO 3TH JIOMOJHHUTEJILHLIE BLITMCICHUA 00ECIEeYUBAIOT
IPEeKPAIEHNe TIPolecca Cpas3y ske IO HAXOKAEHHH ONTHMAIBHON cTpa-
terun (6onee moppodHo o mare 2 cM. ynpamkuenme O8).

Boisogpl. Merognl mociefoBaTeIbHEX HpUOIMMEHUI — KaK B IpPO-
c¢TpaHcTBe (YHKIUHE, TaK U B ITPOCTPAHCTBE CTPATCTHH — IPUMEHUMEL
K PEIeHHI0 DKCTPEMANbHOTO YPABHEHHS, HOCTPOEHHOTO A 3a7a49M
HaXOIenuA KpaTdafmero OyTH OT Ka/KIoil BepIIMHE &k K Bepmume
roneunoro cocrognus. Ciegyer o6paTHTh BHMMAHME Ha JBa Pa3IUIUA
B IPHMEHeHHE METOa WTePAUWil IO KPUTePHIO K MOTENU BOCCTAHOBIE-
HHA W K ceTeBoil Mopenu. B Momenw BoCCTaHOBIEHMA MMEIOCH TOILKO
OIIHO HEU3BECTHOE, & CJIe0BATEIBHO, TOJBKO OJHO DKCTPEMAILHOE yPaB-
HeHHe, Torga Kak B cereBoil Mopmenam wumeerca (p — 1) HemsBecTHHX
7 DKCTpeMasibHuix ypaBuexuid. IlmanoBsil nepuoj B Momean BoCCTaHOBIE-
HUA ABJAETcA HEOTPAHHIEHHBIM, M METON MTepanuil 10 KPUTEePHI0 He
obsizaTenbHo ofecreduBaeT CXOAMMOCTb 33 KOHETHOe 9HMCJ0 WTeparuii;
HAIIPOTHB, IPU HAXO/RAEHNM KPAaT4alIIero IIyTH B CETEBOU MOJEIHN MeTO]
CXOJMTCA 3a KOHEUHOE dmejao wmrepanmil. B ra. 12 ommcamnas Beime
ceTepas IIOCTRHOBKA 33aUM COBMEIAETCA ¢ IIPOHEccoM ONTHMHU3AIHH
B TeueHHe OECKOHETHOTO ILIAHOBOTO IMEPHOAA.

B npusemennom obcyEaeHNN OBLIO HIPUHATO, 9TO AJA TI€pPeMEmCHUA
no awboit gyre Tpedyerca TOTbKO OjMH 0Tpe3ok. OIHAKO MHOT/A jKela-
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TeIbHO, 9YTOOH Ha mepeMemenHe Ho Oyre 3aTPaddBaJoch HECKOJLKO
oTpe3koB. Tak, B MOJeNd BOCCTAHOBIeHUs, O0TOOpaskaeMoil CeThio
puc. 11.4, mepememenne no ayre (i, j) osmagaer, uro mpoiinero (i — j)
orpeskoB. OnucanHbie BHIIE METONBI JErKo MOAUPHIMPOBATH C YISTOM
Takoro o0000IenuaA MOHeJH.

IIycte
hi; — amcno orpeskos, Heobxomumoe st TepeMeIenns U3 BePIIRALL &
B BepmmHy j mo ayre (i, j). (Iy

Torpa rakmo# ayre (i, j) MO’KHO COIOCTaBHTH I\oadndmuneHTnmROH—
TUPOBAHUA, PAaBHH

a; = (@M, 0 o<, (I1)

JKCTpeMalbHbie yPaBHEHUA, OUNpeleldsioniie MHTeIrpajlbHbe JUCKOH-
THPOBAHHEIE TOKA3aTeIm Y;, BMeCTO (4) mMenT CIeIyiommil BHI:
yi= min  (a;;yi+cij) AAA Beex {41 U yp=0; (111):

mo BeeM (i, J)
B CeTH

TOYHO TAK K€ H3MEHAIOTCH BCe OCTANbHBIE QOPMYJEl B HACTOAMEM pas-
Jelle: Besle BMeCTO o NHIIEM ;.

KOHTPOJILHLIE YHOPARHEHUA

1. O6wsicHUTE, B KAaKOM CMHBICIE HPEAIOJaraeTcd CTAHOHAPHOCTHS

a) B UMCIEHHOM npuMepe, mpmBejennom B Tabmumie pue. 11.1;

6) B MOJENM HKCIVIYATALMM JNECHOTO XO3sicTBa ¢ 6ecKoHeTNHIM IJjia—
HoBHIM mepuonom (pasn. 11.3);

B) B MOJEIHM BOCCTAHOBIEHUA ¢ OECKOHEWHHIM IITAHOBHIM II€PHOIOM:
(pazm. 11.4).

2. B pasu. 11.1 yTBepsmaercs, 9o NpH CPaBHEHNHM ABYX CTPaTerwir
¢ GECKOHEYHEIM IJIAHOBBLIM IIEPHOJOM OIpefelerne WX OTHOCUTETLHON
OPEeANOYTUTEbHOCTH HE BHI3HIBAET NPUHNWOMATLHEIX TPYAHOCTEH, ecam
mpu 4100600 KOHEYHOH [IWTEeNbHOCTH NJIAaHOBOTO NePHOfa O7HA M3 CTpa-
teruit obecneansaer Goiipmmit coBOKyuHHI sddext, dem gpyras. Corma-
ceH mu ¢ otuM guratens? Ilo Kawum coobGpamkenmam? (Mmeiorcsa am
B UDHBEIEHHOM YTBEP:KJEHMM KaKWe-TO HEABHHE NOmyIneHua?)

3. Ilo pammem pme. 11.1 nmposepsre, d9TO!

a) pua apoboro gerHoro orpeska crparerus D) oGecnegnBaer Gonbmuit
COBOKYIHEH »dderT, wem cTparerus B;

6) nna mwo6oro orpeska (3 + 6r), rne n =0, 1, 2, ..., crpare-
rug B «ayame» crparermit A, C umu D;

B) ofmime wIEHH IOCIENOBATENBHOCTEH, OTOOpaKAIOMMX CpefHuTiT
sddeKT 3a 0TPe3oK, omuckBawTcesa dopmyaamu (1) — (V), xoroprie npu-
Befennl B Hagase pasm. 11.2;

r) HafijuTe Takoe 3madenme n¥, gro ;A JAK6Oro orpeska n, THe
n = n*, cpepanit >$PEKT 3a 0Tpe3oK A cTpaTerHmyM A 3axJI0del BIpe-
nexax 24 0,01. Haiinure amanormgmoe sHauenue n* paa crparteruii B,
C rn D. Hafinure apadormudoe sHadenue n*, obecnmeumBaiomee A cTpa-
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ternu G maxokuenue cpegmero sddexrra 3a orpe3or B mpeperax 11/, 4
-+ 0,01. Kar usmenurcsa smauenue n* masa crpaTerum A, eclid «IOMYCK»
pmecto 0,01 Gymer mpumar pasmem (,001?

4. Paccmorpure sajauy BeiGopa ofHO# w3 ABYX CJEAYIONIUX CTpaTe-
ruii: crpatermu A (eM. Tabauuny puc. 11.1) m crpareruu, oraudaromeincsa
OT HEe TOJBKO TeM, 4To Ha mepBoM oTpeske sddert paser 100 equnmmam.
IlpensaoskuTe 0gHO UAU HECKOABKO 06 WUL npasu, IPUMEHUMEIX K 3ajiage
Bhifopa OgHONW W3 ABYX CTpaTerwil, AJs KOTOPHIX 3HAIEHUA CPEgHEero
adderta 3a 0Tpe3oK mnpu OECKOHETHOM IJIAHOBOM IEPHONe SBJIAITCA
ofuHAKOBEMHE. Beerma am mpemiioennbie BamMu mpaBmia ofecreawBaior
OHO3HATHBIA BKHOOD U3 ducia cTpaTeruii, JalOMUX OJUHAKOBBII cpensuit
s PeKT 3a oTpe3ox mpm OeckoHedHoM maavoBoM mepuope? OBocuyiiTe
Balr OTBET.

5. Ina crparerum E (cm. tabaumy puc. 11.1) seiumcaunte cpennmit
sddert 3a orpesok. Cornacukl TU BB ¢ IPUBOJIMMEIM B TEKCTe YTBEPIKle-
HHEM O TOM, 4TO UPHM BKIIOYEHHNM B UMUCIO BO3MOKHBIX AaJbTEPHATHB
crpaternn D crpateruio E, BeposaTHO, mexecoofpasHo HCKIKYUTH M3
nanpuedimero paccemorpesus? llpeamonoykum, dwro crpatermm D me
CYmEeCTBYET; IiesecoobpasHo Ju MO-TIPEKHEMY HCKIYATh cTpaTterun E
u3 pacemorpenna? Ilpusegure coobpaskenus, o60CHOBHBAWINE Balu
OTBETHI.

6. Ilycts pacemarpuBaroTCs BAPUAHTH a) — 3) MOCTAHOBKH 3ajlayl,
OpM KajKIOM M3 KOTODHX K CTPaTeTHsiM, NPENCTaBIEHHBIM B Tabuamie
puc. 11.1, nobaBasercsi cOOTBETCTBYHOINAsA aJbTepHATHBA W3 dHCJIA
npuBejennhx Hiwke., OunpenenuTh, ABIAETCS MU AOMOJHUTENTBHAS CTpa-
TermA JOMUHUDPYIOMEd mo orHomenmo K crparermam puc. 11.1 nam
rakme-tu6o u3 Hux OyAyT AOMUHUPYIONIUMHE IO OTHOIIEHMWI0 K 5TOH
cTpaTeruu; BHYUCINTE [JIA AONOINHUTEILHOH cTpaTerun cpeguuil sfdexr
3a OTPE3OK.

a) 3, 4, —1, 3, 4 —1, ...,
6 6, —1, 1, 6, —1, 1, ...,

8 0,0, 80,0, 80,0,...
r) 0, 8 0, 0, 0, 8,0, 0, ...,
4 0,4 0, 4 0, ...

&) 0, 4, 0, 4, 0, 4, ...,

w) 2, 2% 2, 2,2, ..., 2, ...,

e 2, .

3) 2+e 246, 2+6 2Fet, 2+ 65 2465 ...

Irme e — IOCTOAHHAsd BeJWYMHA, 3akiaodeHnaa Mewnay 1 m 0.
(Yxasanue: oTBET 3aBHCUT OT KOHKPETHOrO B3HAYEHUA €.)

7. lna ®asKIOI0 BapHaHTA TNOCTAHOBKM 3aiadm B yupamHeHunm 6
ompeneauTe BUJ O6IMero wiena IOCIEIOBATENBHOCTH 3HAYEHUIA CPEIIero
aperTa 3a OTPE30K, aHAJOTUYHO TOMY KaK 9TO CHEJAHO TMOCPENCTBOM
dopmyan (I) — (V) B magame pasm. 11.2.

8. PaccMorpure cJaeyoOmyld KOHEUHYIO IOCIEeL0BaTEIbHOCTH 3HAYe-
Huit sdderra: Ry = 4, R, = 12, Ry = 24, R, = 40; npegnonaraercs.
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q9T0 KO3QPUUMEHT [MCKOHTHPOBAHWUA o = !/, m 4To mpm cooTBETCTBYIO-
el TPOIEeHTHO cTaBKe (110 GopMyIe CIOKHKIX TPOLEHTOB) MOKHO 6paTh
IAX [aBaTh B3aWMH J00Y0 CyMMy JIeHer.

a) YeMy paBeH MHTeTPAJNBHHU IUCKOHTHDOBAHHBIE SPPEKT Aia sToi
mocienosaTenpHocTH? YeMy paBHA COOTBETCTBYIOIMAsS IIPOLIEHTHASA CTaB-
Ka B (QOpMyJie CIOKHBIX KPOIEHTOB?

6) Ecam Mm xoTmM mepepacmopepeautTh 5QQHeKT BO BPEMEHH TaKuUM
obGpasom, 110 Bech aderTt Oyner Bosumkarh Ha orpesre 1, a gma octann-
HHX OTPE3KOB pPAaBHATBHCH HYJIK, TO KAKOBAa BeIMYMHA TOJYIaeMOro
spderta Ha orpesrke 1? (Vkamure, CKONBKO MOKHO B3ATH WIH [ATh
B3aliMBl HA KA/XIOM OTpe3Ke, Korga OyjeT mpousBegeH pacdeT Mo STHM
ccyflaM, a TAKKe KAKOBO SHAUEHME COOTBETCTBYWONIEH TPOIEHTHON
CTaBKI.)

B) OTBerbTe Ha Bompoc ©), OMHAKO NIPH YCAOBHH, ITO Bech dhdexT
Tpefyerca IMOJYyIUTh Ha OTpe3Ke 2; Ha OTpesxe 3; Ha oTpeske 4.

r) HonpoGro o6msacHUTe, HOTEMY TOCTETOBATENBHOCT Sy = 2, S, =
=16, S3;=20, S, = 56 saBnaserca OoJee NpPEINOITHTENBHON, UM
HOCIeIoBaTeNbHOCTE R ;.

n) Togpobuo ob6bscuuTe, HOUEMy TocaenoBaTenbuocTs Iy = 4, T, =
= 8, T3= 24, T, = 48 apuaserca Menee mpeanodTHTEILHON, €M HOCIe-
noBaTenbHoOCTh Rj.

9. PaccMorpuTe HOCJHENOBATENBHOCTHL 3HAYeHHH >(QPerta B yIpask-
peamu 8. Ilpm wawoM sHawenum o mociemoBatenbioctu R; m S; Oymyr
oguHakosBo mpepmouyrmrensun! R; w T;? S; u T?

10. Busenmre ¢opmyay (5) pasa. 11.2, ompepensiomyrn sHawenume
MHTErpajIbHOT0 [MCKOHTHPOBAHHOTO 3(YEeKTa, W BLHIMOJHHETE BCE LPO-
Me;KyTounMe asrebpawueckde npeoGpa3oBaHMA, MO3BOJAKMNE IIOJTY-
aure (6) — (12).

11. BmBenmte $OpMYJB HATErPadbHOTO AMCKOHTHPOBAHHOTO 3Qder-
ta, agajgorminase (6) — (12) w3 pasn. 11.2 nng mocaemoBaTenbHOCTEL,
TIPUBE/IEHHBIX B YyHOpaKHEHHH 6.

12. a) Brinoanure mupomesryTOUHHE anreGpawueckue IpeodpazoBa-
wua, uneoOxomumble aus woaywenua (13) — (17) ms pasm. 11.2.

6) Haxoe saxmodgeHnme MOMKHO CfleJaTh 0 CPaBHHTENBHON MpeNmouTH-
tenpnoctu crparernit A m C? Crparerutt A u D? Ilposepsre, neficTaurens-
Ho am cTpaterms B Golee mpexmodTmTesnHA, WeM cTpaTerma 1), mpu
o << Y, m MeHee upeamodTHTENbHA UPH O > l/,.

13. Ilna kammoro W3 YKA3aHHHX HEE BapHAHTOB IOCTAHOBKH
3agaum BHBeguTe opMmyas, anamorwdaunsie (13) — (17) m3 pasm. 11.2
IJIA TOCHeIOBATeNbHOCTeH, MpuBegeHHnx B Tabnume puc. 11.1 u B
ynpaykuennn 6. VKaxuTe IWana3oHH 3HAYEHAH &, HA KOTOPHX IIpefi-
JIOUTHTEIbHA TA WINM WHAA TOCJIELOBATEIbHOCTE:

a) crpareruas B m crparerus E,

6) crpaterus B m crparerus C,

B) crparernss C u crparerus D,

r) crpaterua A m cTpaTerms M3 m. &) VopakEenHsa 0,
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m) crpaterms B m crparerua u3s m. a) yopaskHeHusa 6,
e) crpaterus C m crparerumsi W3 m. a) yopaskHeHma 6,
&) crparerusa C m crparerma u3 m. 6) ynpammenus 0,
3) cTpareruss A m cTparerms W3 I. B) yopasuenus O,
n) cTparerus 1) um cTparerus M3 m. 3) yupa;xuenus 0.

14. IIpoBeprre mpaBmiabuocTs Qopmya (I) — (IV) B marepmanax
TOBHILEHHOH TpynHocTH, npupejenusix mociae (16) B pasp. 11.2.

15. a) Brimommure mpome;cyTouHble adrebpamdeckue upeobpaszoBa-
uus, neobxopgumule niaa moayderus Qgopmya (18) m (19) pasup. 11.2 gas
cTpareruu- B *.

6) llomydure aHaJoruuHble Pe3yabTaTEl miaA cTpatermu A* m ybenu-
Tech B TOM, UTO IIOJIYIEHHHIA HHTEI'PATbHBIH JUCKOHTHPOBAHHLH ddhPerT
mpr 0 <{ a << 1 sABaserca KOHEYHHIM,.

B) BoiBegure pms crpatermii A* m B* dopmymy, amamorumgmyio
(13) — (17) u3 pasg. 11.2. YramuTe [uana3oHH 3HAYEHHH o, HA KOTO-
pHX IPEINOdTUTENbHA Ta HJIU WHAA CTPATerud.

r) OnpepennTe UHTErpadbHBIHA NHCKOHTHPOBAHHKIT addeKT muaa crpa-
rerun C¥, mpejcTaBieHHo#l ciefgymomeil MmociaefoBaTENbIIOCTHIO:

17 6, _‘17 11 6’ '_17 2v 127 _27 21 12, _25 3a 18, _37 37 18v __'3’ e e .

OTBeThbTe HA BONPOCH BapuaHTa B) mus crpaternii B* m C*,
n) OupenennTe MHTETPANBHEA TUCKOHTHDOBAHHLIA 3QPEKT Al cTpa-
reru D¥*, DpercTaBIenHON CJIEIYIOMEHd I0CIe[0BATEAbHOCTLIO!

22/5,2,2,2,2,2, 4, 4, 4,4, 4,4, 12,12, 12, 12, 12, 12, ... .

OTBeThbTe Ha BONPOCH BapHWaHTa B) Jug cTparermit B* m D*,

16. IIposepsre wpasmiapnocTsh (22) ma pasn. 11.2. Iloraskure, mogemy
nag crpatermm B* npu o = 1 oKBuBaZenTHHIA cpegHmit dddexT e
Ol pEfleIeH.

17. Oupepenunre SKBUBAJEHTHHH cpeanuii dQPeRT AIA KammToil us
mocaenoBaTeNpHoCTel yupaskuenus 6. Brraucaure snavenus npu o = 1.

18. B rercrte pasg. 11.2 yTeepskjaercs, 9To, XOTA B COOTBETCTBHE
¢ KPUTEPHUEM DKBUBAJIEHTHOTO cpefnero addenra crpaterum A, B, Cu D
(cM. Tabmumy pue. 11.1) mpu @ = 1 gBIsA0TCA ONMHAKOBO NpeAmoOdYTH-
TeNLHHMH, pelleHne TOMKHO OCHOBHIBATHCA HA JIMYIIOM  CYHKIeNnn
pyKoBojuTENA, a He 6asHpPOBATHCH Ha KaKoM-TuG0 HayIHOM 06OCHOBA-
HIHM. 3aTeM B TEKCTe YKABLIBAGTCH BOSMOMHOCTH INPUBECTH JOBOALL
B MONL3y TOTO, 4TO MpH & = 1 cTpaTerms A sBJsfeTCA ONTUMATIBHON,
crpaterun C m D ouens OIM3KHM K onTHMyMy, a cTpaTermio B caegyer
MCKJIIOYUTH M3 JaJIbHEHmero paccMoTpenus. PaccMoTpuTe 3aTpoHyThie
npo6JeMbl; yKaxiuTe, COLJACHH JIH BH C NPUBEIEHHBIMI J[OBOJAMH.
ObochyiiTe BHICKA3ANHYI0 BAMH TOUKY BPEHHA.

19. a) B rtercre pasu. 11.3 cpenamo mpemmosiokeHWE 0 TOM, 9TO
TOCIeNoBATeNbHOCTh o "IN ), Y/OBIETBOPAET HEpPABEHCTBAM (2). Pac-
CMOTpHUTE TPYAHOCTH, BOBHUKAWIINE IIPH OTKA3€ OT HTOTO YNPONIAIONIETo
TOMYIIeHus.

120734
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6) Iloraskure, 9T0 U3 HEPaBeHCTB (2) cleAyeT BO3MOIKHOCTH ouUpe-
neleHus onTHMaJdbHOro sHagvenmsa K mus (3). Beerma am (3) ompemenser
eMHCTBEHHOE 3HadeHHe K, ecqu MMEITCA AJbTePHATUBHLIE ONTHMAlb-
uuie crparterun? (OO6ocHyiiTe Bam OTBET.

B) Jlaiire mCToNKOBaHME HepaBeHCTB (2) U KPUTEpPUA HpEKpAINeHUs
BLITHCAUTENBHOTO npomecca (3) mpum o = 1.

20. a) Berweprute rpadumr dymruun (4) ms pasng. 11.3 opm a = 0,75
z b=0,5.

0) BrimonnmTe wnpomeskyrounnie asarebpamveckue npeoOpa3oBaHuUs
U TOKa;imTe, 9T0, ecium N onmceiBaercs (4), Kpurepuii (3) mpexpame-
HHIA BHMUCIUTENHHOTO MPOIECCA ympomiaerca u cBogutea K (D).

B) Ioctpoiite mpumep Tarkoit mociefoBaTeapHOCTH N, 4YTO OpH
durcaposannoM sHadenuu Koadduiumenta guckontuponanua O < o << 14
He CYNIeCTBYET KoHeuHoeo 3HadeHuA K, Koropoe ObI0 OH ONTUMANbLHEIM.

r) Imasa waucmoBoro npumepa (6) pasp. 11.3 mowraskumre, uro K = 4
ynosnersopser ().

n) IlposeprTe HpaBUIBHOCTE BHLYUCAEHHHX B (7) MHTErpaJbHEX
JUCKOHTUPOBAHHBEIX MoKasaTeneir maa k =1 uw k = 2.

21, PaccmoTpuM Mofellb 3KCOAyaTAME JECHOTO Xo03ficTBa (pas-
gen 11.3). Iycrs

Ny=a-+ kb, tne a+b6>=0 m b>0.

a) Ompegenmre KpuTepuil OPEKPAMEHUS BHYUCINTEIHLHOTO IIPOYEC-
ca, AHANOTWMYHHIE (D).

6) Ilpumem a =2/3, a =3 m b =9. Uemy pasuo omruMannmoe
snaueHue K? BrumciuTe IuUCKOETHpOBaHHHE moKasatenn of~'N, mis
k=1, k=2 k=3 uk=A4

22, PaccMoTpuM MOJieNIb JKCILIYaTAIlMEA JIECHOTO XO03AicTBa (pasf.
11.3). Hycts

Np=a-4+ kb, tne a-+5>0 a1 b>0.

a) Onpemenure KpHTepwil OPeKPAIEHUsl BHYACIUTEILHOTO NpOIec-
ca, aHAJOTHYHEI (D).

6) Hpumem o = 2/3, a =3 7 b = 9. Uemy paBHO OnTEMAIbHOE
srmagenne K?

B) BrrauciamTe [MCKOHTUPOBAHHEIC MOKa3aTesau af-IN, mna k=
=1,2,..., k41, rne k — onTumMansnoe 3HAYEHHE, IIOJIYyYCHHOE
B TOCTaHOBKE 0).

23. a) B rexcre pasm. 11.3 mpeamosmaraercs, 4TO IOCIENOBATENb-
wocts WD [k)/(1 — o”) ymosnerBopser mepasemcteam (14). Pacemo-
TPUTE TPYAHOCTH, BOZHUKAION[AE TPH OTKAa3e OT 3TOT0 YIPOMAIOMEro
AONYIIEHAA.

6) Hoxakute, mogemy m3 (14) cmegyer, 9To onTUManbHOE 3HadeHme Kl
MoxHO ompemennts u3 (15). Beerma nm (15) ompefenser equmcTBeHHOe
auagenme k!, ecim WMEIOTCA aTbTePHATHBHLIE ONTHMAJLHEE cTpaTermm?
OGocHyiite Bam OTBeT.
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B) O0pAcHATE, moueMy OTHOImEHWe B mpaBoii gactm (15) Gonbme,
qeM Np/Npy, paa noboro k.

r) Hoxaskmre, 910 ecnm o = 1, nepasencrsa (15) momuo mpemera-
puTh B Bume (17).

24. Pacemorpmre umcaennwnid npumep (6) ws pasm. 11.3.

a) Ucmonssyiire (15) mas mpoBepk:m Toro, 4ro mpnm GeCKOHEUHOM
niIamoBOoM mHepmone k' = 2 ABIAeTcS ONTUMAJNBHOH crpaTerueii.

6) IlpoBeprTe mpaBMIAbHOCTL TpubefesmEbx B (18) smagenmit F (1)
o F (2).

25. PaccmoTpmTe Mopenp, mpuBefieHnyo B ynopamueHumm 21. Ompe-
[eIUTe ONTHMAJBHYI0 cTpatermio k' [giasi GeCKOHEYHOro MIAHOBOIC
nepmona. Berumeamre F (k' — 1), F (k') n F (k' 4+ 1). Uemy pasuO
COKpAMEne WHTETPAJbHOTO AMCKOHTMPOBAHHOTO dQ(ieKTa HpH HMCIOTb-
30BANME BMecTo k' ONTHMANBHOA CTPATETMH B YCJIOBHAX OIHOKPATHOTO
OpuUHATHA pemeHmi, T. e. K?

26. PaccvoTpuTe Mojieldb, NPHUBENEHHYI B ynpammenmm 22. Ompe-
JCIHTe ONTHMAJpHyI cTpatermio k' [iaf OECKOHEYHOTO ILJIAHOBOTO
nepuoia. Brumcnure F (k" — 1), F (k') nu F (k' + 1). Uemy pasHO
COKpAIeHAe MHTETPATBHOTO JMCKOHTHPOBAHHOIO dddexTa mpH HCHONb-
30BaHMM BMecTo k' cTparerum K, OoNTHMAaJIbHOH B YCIOBHSAX OJHOKpAT-
HOTO TPUHATHA pemeHui?

27. PaccMoTpmTe MOJIENHh BOCCTAHOBAEHHMSA ¢ GECKOHEYHHBIM IIJTAHOBEIM
mepuonoM, mpHBefeHHyn B pasn. 11.4.

a) Ilycts Bce Ry > 0. OObacuuTte, moueMy He CYMECTBYeT KOHEU--
Horo sHauennsa f npm o = 1, ymomaermopsiomero (5).

6) Iycrs Bce Ry = 0. Ob6vacuure, mouemy mnoboe KoHEIHOE 3HATE-
aune f ypomiersopser (5) mpm « = 1.

B) Ob6bsicumte, mogemMy m3 (5) ciexyoT Hepasemctsa (6), a m3 (6)
B cpow ouepenp — (7).

r) IlpmBegure mpomexyTounpie asnreGpamdeckume mnpeobpazoBaHmd,
HeobxomuMele i TOAYdeHmsA OpaBodl gactm (B).

m) Ilpmeenure npomessyTounnie anrebpamdeckue upeobpazoBaHmd,
HeobxopuMeie s modydenns (9), n mokaskmre, 9To mpm oo = 1 Brpaske-
nme (9) mpespamaercs B (10).

e) Ilokaxmre, KaxumM o6pasom mpeobpasyiorca (6), (7), (9) m (10),
ecJ; TeIbl0 ONTUMUBATHHA B (D) ABJIAETCH [OCTUEHHE MaKCHMYMA.

28. PaccmorpuTe MOMeNb YNPABJIEHHA 3amMacaMH ¢ BOTHYTOH QYHK-
muell saTpaT, TPHUBENEHHYI0 B Koume pasm. 11.4,

a) Iloxaskmre, aro monyduennoe us (VI) k& mo3ponser MuRmMI3NpOBATEH
satparst (V).

6) BriBenure dopmyany Ry (o) nmpum xosddunmente nmcxomTHpOBA-
HEA o, ecid 0 <<a<{1 M MUCKOHTHPYIOTCA 3aTpaTH TO KAMKIOMY
oTpesky. HakoBa B3aBUCHMOCTH ONDTHMAJBHOTO pasMe€pa TapTHU OT
spadenua o HakoBa 3aBMCHMOCTH ONTHMAaJBLHOTO pasMe€pa TNapTHH,
ecju TaKasd BaBHCUMOCTb HMMEETCH, OT 3aKymouHoi mnemw c? [laiite
noppobHoe obBACHEHHE.
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29. Paccmorpure TeopeMy O [QIMTEABHOCTE TIJIAHOBOTO IIEPHOAA
B MOJEIH BOCCTaHOBIeHus, npuBefennoi B paag. 11.5. Ilpunas K = 5
u n* = §, HaiiTe UCTOIKOBaHUE:

a) gopmyue (3) mpm ki = 4; mpu ke = 4; upm kyy = 6,

6) gopmyne (4) mpm n = 10; mpm n = 20,

B) ecau crpaTterus 12 omTuMmanbHa IS Bcex 1 > 22, BepHO JH
ks = 12? Bymer mm crpaterus 12 ontmManpHodl upm 6eckoHeTHoM
mianoBoM nepuofie? [OGocuyire Bamm oTpeTH ¢ yuetom (3) m (4).]

r) ecam cTparermg 9 oONTHMANBHA IPH OGECKOHEYHOM ILIAHOBOM
nepuoge, k3 =9; 6yger jm omTumanpua nporpamma 9 Aag Beex n > 3?

30. B kaykpo#l M3 mpuUBeNeHHEX HWKEe 3aad IPUMEHHTE METOJ pac-
CMOTpeHNs 0ecKOHETHOCTH KAK Tpejesa BO3PacTAO(eH IUTEIHHOCTH
KOHEYHOTO ILTAHOBOTO MEepHWoja W HaliiuTe HamMeHbIIee 3HAUYeHHE &,
TaKoe, 910 CTPATeTHA, ONTUMAILHASA NP GECKOHETHOM MIAHOBOM MEPHO-
me, 6ymeT onTHMalbHA M UPHU KOHEYHOU [INTeNBHOCTH, PaBHOHA 1, nn —+ 1
7 n -+ 2. (Hamomumaem, 49To TeNbl0 ONTHMH3AIMH 31€CH ABJIAETCA
OOCTHKEHHEe MaKCHMyMa.)

a) YCIOBHHIT HpEMEDP, OMUCHBAEMBIA Brpaykenmamn (6) u (18) (mopenn
DHCIUTYyaTallWMK JIECHOTO X03AiicTBa) m3 pasm. 11.3, roe Ry = NI [kl

6) 3amaua, npumeBememnaa B yopamuenmax (21) u (25).

B) 3amaua, mnpuBememHas B ympakuenmsax (22) u (26).

31. Paccmorpure dgucienneiéi mpummep (2), WCHONB30BAUHBIA A
JIEMOHCTPAMKM aJiropuT™Ma mrepanmid mo xpurtepmw (1) B pasg. 11.6.

a) Ilposepbre mpaBuinbHOCTL (4) M, BHIYUCINB 3HAYEHHUS MOKA3aTeIeR
BHYTPH CKOGOK, y0enurech B ToM, 9T0 Opu k& = 1 JOCTHTAaeTCA MUHUMYM.

6) Ilpm maBecrnom zHauenunm f1?, Kotopoe mpusefeno B (5), BHUMCAN-
Te fY m mposeprre, uwto k = 3.

B) Ilpumure f° = 20 m BHEmOAHHTEe omepanuu AATOPUTMA WTEpaI(Hil
TO KpWUTepHIo. JaBepImIATe BHYUCHMTENBHEI mpolecc Hocxe 1 = J.

r) [Ipumure f® = 20 m BHODOJHHTE ouepalu| alTOPUTMA UTepanuil
10 KpUTepwio. JaBepIIUTe BHYUCINTEIBHBI mHpolecc Iocike r = 3.

m) llyere Ry = 7. BoimonumTe omepanym alIroPHTMa WTEpanuil 1o
kpurepnio, npusAe f© = 0. IIpu KakoM n BOEpBHE NOABISETCS 3Hade-
aue k = 3? Kakoso coorsercrBylonee suadenue f2? CpaBumTe 3T0
smauenue f* ¢ f* B (5).

e) llycrs Ry = 10. BrimonnmuTe omepanum alTOPHTMA HTepanuii
no xpmrepmo, upmHAB f° = 0. Ilpu KaxoM » BLEpBEHE NOABIAETCH
snadgenue f*=3? KaxoBo coorBercrByiomee 3mnaueHue f*? Cpasmute
sTo smadenue f* ¢ f* B (5).

k) IIycrs R, = 17,9. BumoxawTte omepanmu aJropUTMa HTeparmit
no kpureputo, npuuas f° = 43,50. [Ipu waxom n BUEpPBHE IOABIAETCA
smauenue k = 37 Kaxoso coorBercTByiomiee sznagenme f*? Cpanuure
sto f» ¢ £ B (7).

3) Tlpegmonoskum, 970 Ha K&KAO0M Wrepanuu n, Tme n = n', BHOU-
paeTcsA OfHa W TAa K€ ONTAMAlbHAA CTPATerusa Aasg 0eCKOHeTHOro miaHo-
BOro mnepmopa. BrBegmTe ¢GOpMyNy BHUHCIEHUA " TPH HM3BECTHOM
3pagenuy ",

4
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32. I'pajuueckoe oTobpakeHwe MeTOJa WUTepanuii mo KPHTEPHIO.
[as ramporo k BeigepTuTe rpagur QyHEOUM y = a?f + Ry, tie y —
opnunata, a f — abcnmeca. 1A Kaskmoro sHauenus f opua (mam Gouee)
B3 oTuX Jaumuuil Oyper JexaTs, Hmxe Apyrmx. OOBeuTe KpacHBIM
RrapanjanmomM rpaguk KycodHO-IMHETHOH QYHKIMM, coCcTOAmEHd M3 »Tux
(MUHUMAJBHBIX» OTPE3KOB. JaTeM BoiuepTuTe rpadmk Gymrinum y = f.
[Tepecegenue »Tof#t mpaMoll U rpaduka KycodHo-THHeHHOH GYHRIAM faeT
penrenne — mckomoe suadenue f. [[pu mcmonbsoBanMm MeTofa MTeparmit
no Kpurepuio Ml maumnaem ¢ f°. TlposeguTe B Touke f = f° BepTHKRAIDL-
HYI0 OpPAMYI0 ¥ BeIOepuTe 3HATEHVE £, 0TBEYANOINEE TOUKE €€ IePeceTeHns
¢ rpaduKoM KycouHO-nuHelHOH ¢ynrmmu. COOTBETCTBYIOMEE 3HAYCHHE
aTOM QYHKIMEM TpencTaBiseT coboif ciaemyromee wnpobHOE 3Hade-
Hue f, To ecTh fl; ero Mo;KHO HAWTH, NPOBEAS IOPU3OHTANbHYIO NPAMYIO
9epes TOUKY HA rpaduee KyCOUHO-IAHEHHOH (PYHKIWM [0 OepeceTeHHs
¢ npamoli y = f. Ilo mepe moBTopeHuA BHIONHSAEMHX WTepamuil mwpob-
Hee Togku Bee Gonee u 6Godee mpmbamwxkaioTed K TOUKe mepeceTenums
opaMoit ¥y = f u rpadmRa KycouHo-IMHeHHOH QyHRIUM.

B ramyofi W3 NpPUBEJEHHBHIX WIDKE 3afaY BLIAEPTUTe TpaduE A
Kas0r0 3nageHus k, mocTpoiiTe rpadur Kycowmo-imHernol §yHRImM,
BHIZEPTUTE NPAMYK Yy = [ u Hafigure pemenwme. IlpomemomcTpupyiire
peasmsanuio MeTofa HUTepanuii mo Kpurepuio npu f° = 0 u npm f° =
= Ry/(1 — a). [Ureparupubiit meroy pmeMoHcTpupyiite Ha Trpaduxe,
HE BBHIIOJHAA JEKAIMMKX B €r0 OCHOBE BHUMCJIHUTEIBHHIX OIepalluii.
Hanommuaenm, uro B sagadax 6), B) ¥ I) IeJb0 OOTHMU3AIME ABJIAETCH
flocTH/Aenre MaKkcuMyma. ]

a) Ymcaennu#t mpmmep (2) pasp. 11.6.

6) MmocTpaTuBHHIE nNpuUMep, ONHCHBAGMHH BhpasenmamMu (6)
n (8) (Mopmenp BKCILIyaTamuu JecHOT0 XossgiicTBa) m3 pasm. 11.3.

B) 3amaua, npuBemeHHas B ymopaskmenmsax 21 wm 25,

r) 3ajgada, npuBefeHHas B yopamHeHmsax 22 u 26.

33. B karmoll u3 yKasaHHBIX HUJKe 3a/{a4 NMPHMEHHTE METOJ HmTepa-
nuii mo Kpurepmio, onucamunoi B pasp. 11.7. OGosmausTe n’ mHIEKC
mepBOM wuTepalmy, HAa KOTOPOH COOTBETCTBYIOmMEE A ABJIAETCA ONTH-
MAJIBHEIM [JIfl yeI0BUH (eCKOHeYHOT0 NIAHOBOTO MEPHMONA; 3ABEDIIUTE
BHUACJIUTENBHHE Npomece mocie urepanuu (n’ + 2). Haunure B mepsyio
ouepegs ¢ f® = 0. 3arem maunmre ¢ f® = R,/(1 — o). (Hanmomunaenm,
9TO Melpl0 ONTHMUBALIWE SBIAETCA [OCTU/KEHUE MaKCUMyMa.)

a) WnaocTpaTuBHEIA OpuMep, ONUCHBaeMbllt BhpaskenusMu (6)
u (8) (Mofmenn aKchiyaTalWu JecHOTo Xo3siictBa) u3 pasn. 11.3, rme
Ry =MUM9 [k].

6) 3amava, wpupememnad B ynpasmmenumax 21 m 25.

B) 3ajjaua, mpuBefeHHas B ynpasuenmax 22 u 26.

r) Hna xawpoll saja4d ONUINIUTE CTPATErHio, JEHCTBHTENBLHO II03BO-
JAAIBYI0 MONyduTsh P12, fIBasercss nu 9ra cTpaTerua CTAEOHAPHOM?
[ITpumenanue: Takas cTpaTeTHS MOKeT U He CyNECTBOBATb.]

n) Has ramgoit sajaum mposepsre, AeitctBuTearmo am | ff — f| <
<a" |f—Ff| upnu n=1,2, ..., n' + 2.
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34. B raxpmoit M3 yKA3aHHLIX HUKe 3aja4 IIPAMEHHTE AJTOPHUTM
ATepaluil mo cTpaTermsaM, onucawHui B pasg. 11.7. B rkauectse mexon-
Hoil crpareruu mnpm n = 0 ucmoxnsydTe cmepra k = 1, a sarem k =
= K + 1, rne K — crparerusi, onTuMaiIbHad AAA GECKOHEUHOTI0 IJIaHO-
BOT'O TEpHOaA.

a) WnmocrpatmBebiii  OpuMep, omnuchiBaeMHH Bhpaykenuamu (6)
7 (8) (Mopmenp sKcmIyaTalum JIecHOro xossaiicrBa) us pasp. 11.3, rae
R, = N9 [k

6) 3amawa, mpmeemennas B yupakmenmax 21 u 25.

B) 3agava, mpmBeleHHASs B yOpPasKHeHmAX 22 u 26.

35. PaccMOTpHTE BOSMOMKHOCTH IPMMEHEHUs KPUTEpHS CpEHero
opderra 3a 0TPE30K B AITOPUTME UTEPAIHAHA IO CTPATETHAM, OMUCAHIIOM
B pasg. 11.7

a) [lokaskure, 9To B TEPMHMHAX OJKBUBAJEHTHOTO cpefHero sddex-
ta (D) coorsercrsyer (1).

0) Amamoruuso aToMy moxaskure, uto (6) coorsercryer (2).

B) Ob6osuaunTe uepes g (k) BHpakenue, 3ariauensoe B (6) B KBagpaT-
uue ckobkm. OGosnaupre a = (1 — o)1, b = —g" (1 — a)~L. IlocTpoii-
te ag (k) 4 b 4 moraykuTe, 9TO C MOMOMbI HeoOXOIUMHX ajrebpamde-
cKuX mpeobpasoBapmii MOTYYaeTCH TPOCTOE BHPAKeHHE B JeBOi
gacta (7).

r) Haiire ncronxoBanue mHpoBepounoro kpurepus (7) npm a = 1.

36. WcmoansyiiTe amropuTM wurepanuii mo CTPATerWsM, OMHCAHHBINA
B pasa. 11.7, misa maxo;KmeHWs] OOTHMAJABHOTO pEIIeHHH MILIIOCTPATHB-
moro mpmMepa (6) — MOmemTb BDKCIAYATAIMH JIECHOTO XO3ANHCTBA 13
pasmg. 11.3 npu o = 1. B kauecTBe ucxofuoil crpareruu opumure k = 1.
(HamoMumaeM, 9TO IeIbI0 ONTUMU3AIUN ABIAETCA 37€CH TOCTHKEHHe
MaKCHMYMA.)

37. Paccmorpure 3ajagy HaAXOKIEHUA KpaTdaimero nyTu B pasg. 11.9
u gafiTe ucTodkosaHme (2) m (3).

38. IlpuMemmTe anropuTM UTEPANUA 0O KPHUTEPUID, ONMCAHHBIA
B pasg. 11.9, mna pemenus mpumepa, orobpaskemmoro ma pmc. 11.5,
opa o =1 m 3} = 0.

a) Beimosnure BHIYACIEHHA CO BCEMH IOAPOOHOCTAMH M HpOBepPhTE
OPAaBHJILHOCTD Pe3yJbTAaTOB, NPHBefeHHHIX B Tabmuie puc. 11.6.

6) Haitgute mywmuii MapmpyT @3 n JIyT, COSAMUAIONUX BepIIUHY 2
¢ BepUIHHOM KOHEYHOTO COCTOAHUA NPH n <L 0; To #e [JA BepIIuHB 7.

39. IlpuMmennte anropuT™ HUTepandii MO KPUTEPUIO, ONMCAHHLIA
.B pasa. 11.9, pua pemenus 3agaqm, uzobpaskenHoi na puc. 11.5, mpunss
a = 1 m suifpaB smawemmsa yj coorsercTylomumu Habopy ayr (8, 7),
(7,8), (6,4, 5,9, (£, 1), 3,49 = (2 3).

a) IIpoBepbTe mpaBUIBHOCTH 3HAYEHWEA y{, mpuBeJleHHHX B TalJu-
ue pumec. 11.7.

6) Boimosinnre BHYUCIEHUA CO BCeMH MHOAPOOHOCTAMU U TpPOBEPHTE
UPABUILHOCTL pe3yibTaToB, MpHUBeNeHHHX B Ttabamme puc. 11.7.
illportecc mocaemopaTenbHnix nOpubmnmxenuit (5) BumoaHalTe Ha
pme. 11.5.]
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40, llpumenuTe adropuT™M UTepalWii N0 KPUTEPHIO, OMHCAHHEI
B pasn. 11.9, gas penrenus 3a7aqu, nso0paskeHnoi na puc. 11.5, npunas
a=1 u yi =10 pgaa Bcex i (i w=r).

41. lMpumenure aiaropuT™M wuTepanuili o0 KPUTEPUK, ONUCATHEI
B pasz. 11.9, nas pemrenuns 3agaqn, uzodpaskeruoil va puc. 11.5, npunas
o = 1 u pebpaB smauenusi y} coorBercrByomummu Habopy ayr (8, §),
7,3), 6,49, 5,1, (4, 1), 3, 1) u (2, 1).

42, B kaskoM U3 YRA3aHHEIX HW)Ke BapPUAHTOB IOCTAHOBKU 3a7ayd
OPUMEHUTE AJTOPUTM UTePAIUid 1m0 KpUTepuio, omucannuii B pasm. 11.9,
A pemieHus 3ajgauw, wuadobpaskemHoid mwa pume. 11.5, mpu o = 0,8.
3aBepmnTe BHEYIUCIUTEIBHLI IIpomecCc Iocie wuTepamum 9.

a) y3 = 0.

6) y? soaucasoTes nas Habopa AYT, HOPHBEJEHHOTO E YOpasKHe-
auu 39.

B) y! Buumcasored Ajgsa Habopa MyT, NPHUBEAEHHOTO B YIpasKHe-
nun 41.

43. [lpuMenuTe aaropuT™M wuTepanuii MO CTPATETUAM, ONMCAHHEIN
B pasm. 11.9, puas pemerua sagadu yopakmenws 41.

44. TlpumenuTe anTOpUTM WHUTEpalUi 1O CTPATETUAM, OUMCAHHLIA
8 pasg. 11.9, ans pewenma zagaum ynpaskuenus 42:

a) sapuaut 0),

6) BapuauT B).

45. Ofbsicnure, KaKk BH IOHUMAETEe CIEIyIOMUe TepPMUHEL:

OeCKOHETHBIH NIAaHOBEIE HepPHOT;

CTAI[NOTIA PHOCTE;

cTamuoHapHas CTpaTerus,

DecKOHETHASL IIOCIENOBATENBHOCTh 3Ha4YeHHH adderTa;

MOJIe3HOCTh JIEHEKHBX NOCTYIJIEHNI H 3arpar;

cpenauit 3ddeKrT 3a OTPe3OK;

MpPONEHTHAS CTABKA W CJIOKHEE HPOMEHTH;

K02QPUITUEHT NTUCKOHTHPOBAHUA;

WHTETPAJBHBE [HCKOHTHPOBAHHHIA do{PerT (MIX HHTErpaJbHEIE
JUCKOHTMPOBAHHLIE 3aTpPAaTHL);

9KBUBAJEHTHHI cpefHNi 3fdeKT;

O0YTH OUTHMANbHLIN;

Mofelb BOCCTAHOBJIEHHSA,

oTpes3ok (MIH MOMEHT) BOCCTAHOBIIEHHS;

¢ynruuonanpHoe (WJIM DHCTPEMAJbHOE) YpaBHERUE;

METOJ IIOCJIEeNOBATeIBHNX NpPHOIMKEeHUIA;

MeTo[ HTepalufi MO KpHTepmio (MeTol WOCAeJ0BATEIbHEIX HpPH-
Ommxenuit B IPOCTPAHCTBe QYHKIMIA);

MeTOZ HTepanuii Mo crpaTeruaM (MeTOX MOCICHOBATEILHEIX IPH-
OnmskeHNI B IPOCTPAHCTBE CTPATETrwi);

MOHOTOHIIO Bo3pacTaiomag (yOHBawmiadg) mOCHEHOBATENBHOCTS;

CXOIAMOCTh CBepxy (CHuUBY).
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YIHPAMHEHUA HA PA3BUTUE BBLIYUCIUTEJIBHLIX HABBIKOB

46. 3amaua Bsamennt oGopymosamma. Pacemorpum 3agauy  QuUpMEL
«PesBast ¢pesar, mpuseennyio B ynpauitenuu 41 ra. 6. Ilpepmonoskum,
970 HEOOXOIMMO OIPEJeNUTh CTPATETHI0 3aMeHsl OGOpPYIOBAHUA A
0eCKOHEUYHOT0 TIJIAMOBOTO TepuoAa. IIycTh CTOMMOCTH HOBOM MOMAENHM Ha
A060M OTpeske papna p, 9YHCHO alibTepHaTWBHHX crpatermfi N = T,
a O0CTaTOuHAA CTOMMOCTL (mpOfaKHAA TeHa) samengemoro obopymo-
BaHUA M HKCIJNYATAI[MOHHBIE PACXOJH NpHUBEJeHb B yupaskaeHun 41
ra. 6 (r. 1). B npusegennbix Huke papuwantax a) u 0) HaljuTe ONTH-
MAJBHYI0 CTpPATerwio 3aMens mpm o = 1. ‘

a) p = 100.

6) p = 90.

B) Haiiqure mambosabiree u mamdyenbilee 3HaUeHUA D, IPH KOTOPHX
k = 3 gBageTcss omTHUMANBLHHIM Jias o = 1.

r) lyers o <C 1, 3aKyOKNM M HKCITyaTAMUOHHbIE PACXONLE COBEp-
HIalTCA B HA4YaJbHBIL MOMEHT OTpe3Ka, a4 OCTATOYHAf CTOMMOCTL
IOCTYHAaeT B KOWIE oTpesKa. Tak, ecam CBepAMTBHBIN CTaHoOK mpuobpe-
TAlOT B HAva/ie HACTOAMEr0 OTPe3KA M SKCIIyaTHPYIOT TPH OTPE3KA,
HHTETPATHIBE TUCKOHTUPOBAHHLIC 3aTPATH [JIA 1I€T0 32 9TU TPU OTPE3KA
COCTABISAIOT p —+ 1y -+ ar, + a’ry -+ a’v;. Jloa npuBeneHHHIX BHIIe
BAPHMAHTOB a) M O) ompeneJuTe HauMEHbINEe 3HAYCHHE O, TPH KOTOPOM
COXPaHAETCA ONTUMAJNBHOCTh CTPATErHH, Jyulreil mpu oo = 1; BHYHCTUTE
COOTBETCTBYIOINYIO MPOIEHTHYI CTaBKY.

n) Ecau saxymoumas cromMmocTh yBeawdeHa jo (p -+ d), a Ramjoe
W3 3HA4YeHUNl OCTATOYHOH cToMMOCTH — [0 (v -+ d), coxpaHuTcs Ju
IpH 9TOM HEHm3MEeHHHM BRIGOp onTmManbHoil crTparermu. OObscHHUTE,
HelrpeMeHHo chOPMYJIHUPOBAB B ABHOM BHUJE BCE CIEJNAHHBIE JOOYIIEHUS.

47. OO6bIYHO TPUMEHSAEMEIl MOTOJ BLIYHCJIEHHS KBRIPATIOLO KOPIS
73 TOJMoKUTeILIOro yucaa A mpemcrasiser coboil CaeyIOMUNA aJITOPUTM
nocxegopaTebupx npubnmxenni (npenoxen HeoTonom): f* = 0,5 X
X [frt + (A/f»-Y)]. Jaiite rpaduuecKyo HHTEpPUPETALMI0 TOTO METO-
na. Ilowaskure, 9TO mOCJHETOBATEABHOCTH [t CXOAMTCA K HCTHHHOMY
snauenno = ) A upm mobom mexommom fO > 0. IMokamure Takse,
aro f* cxomured K f cBepxy (mpum r = 1).

48. PaccMmoTpuTe MOjeJdnh BOCCTAHOBJIEHUA ¢ OECKOHEYNBIM IIJIANIOBLIM
epuojoM, npusefennyo B pasg. 11.4, npunas N = 5, Ry = 5, R, = 8§,
R, =10, R, =12, R; = 18.

a) Onpepenure oNTHMaJAbHYIO CTPATETHIO 045 406020 BHAYEHUA o TIPH
0L a1

6) Ilycrs o = 0,9. Ilpumenure moaxof, TP KOTOPOM GecKOHETHOCTH
paccMaTpHBaeTCA KaK mpees BO3PACTAOMIEN AIUTeNbHOCTH KOMEYHOTo
mranoBoro mepuoja (pasg. 11.5). 3apeplnure BHYUCIHTOTBHEI IIPOLECC
€CaM OIHA M Ta JKe CTpaTerus BeIOMpPaeTCs HA NATH MTeparuax MOADAT.

B) IIyers o = 0,9. MprMenure axropuT™ mTEpanudil WO KPUTEPHUIO,
ommcamunii B pasn. 11.6, npumss cmagasa =0, a zarem [0 =
= R)/(1 — «). Obosuauum n’ HmepBylo UTEpanui©o, Ha KOTOPOii & ABIAET-
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CA ONMTUMAJNBIBIM i OECKOHEUHOTO ILTAHOBOTO NHEPHONA; 3aBEpIIUTe
BHIYMCIMTEIBHEIA Iponecc ma mreparumu h' = 2.

r) Mcuoabsys rpaduueckoe IpeACTAaBIEHHE AJTOPATMA, OLUCAHHOE
B yOpajkiueHuwm 32, BHIIOJHHTe HA TpadyKe WTepallHd BapUaHTa B).

n) Hyers o = 0,9. I[Ipumenure anropwurM wurepamuii mo CcTpaTe-
rusAM, OUMCAHHBI B pasm. 11.7, upumuAs B KauecTse mexopnoro k = 1.

e) llycrs o = 1. [Ipumenute anropuTM HTepar@it TO CTPATETHSM,
onmcaprH# B paspg. 11.7, mpuras B KadecTBe mcexopmoro k = 1.

49, Jlna pemeHus KaKmoT0 M3 YKA3AHHHX HIDKE YOpaKHeHuil ri. 7
(t. 1) mcmoab3yiiTe aJTOPUTM WTepalmi MO KPHTEPHUI0 TPU HAXOKIEHUM
Kparuaitmeéro myTtd, omucauusii B pasg. 11.9, mpunas o = 1 u ¥} cooT-
BETCTBYIOMUMH 3aJaHHOMY HCXommomy nHabopy myr. 3areM npuMeHUTe
AJNTOPUTM HUTEpPANUil WO CTpaTerusaM, oumucamuni B pasg. 11.9, magam
¢ Tex ke wucxoAaHex Habopom fyr.

a) Yupakuenne 27, BapmanT a).

6) Yuopaxuenme 28, Bapumant a).

B) Yupaykuenue 60, Bapmamt a).

r) Yopakwenume 60, Bapumaunt 0).

1) Yupaxmennme 61, Bapumant a).

e) Yupamnernue 61, sapuanr 6).

K) Yupasknenue 62, BapmanT a).

3) Yupakuenue 62, Bapuant 0).

) Yupassueuuwe 63, Bapuamt a).

®) Ympaxuenue 63, Bapuanr 6).

1) Yupamuenne 65, BapumanT a).

50. [lna pemenmsa Kaykgoro U3 YKA3aHHHX HIDRE YHIPAKHEHUF
ra. 7 (r. 1) cma"ana uCHoNB3yiATe aNTOPUTM HTEPALlUME O KPHUTEPHIO
OPU HaXOKICHHM KpaTdafiiiero myTH, onucauHbit B pasm. 11.9, npuusas
o = 1 un Brbpan y? cooTBeTCTBYOIIMME 33AHHOMY HCXomHOMY Habopy
Ayr. 3aTeM UpUMeNnuTe AJTOPUTM UTePanuil MO CTPATETHAM, ONMHCANHBIH
B pasm. 11.9, mawaB ¢ Tex ke ucxommbpix HabopoB OyT.

a) Yupauernue 27, Bapumaur a), mexopuui mabop ayr (2, 1), (3, 1),
4, 1), 5,1, (6,4, (7,6) n (8, 5).

6) Yupaskuenme 28, Bapmaut a), mexomgusnt mabop ayr (I, 4), (3, 2),
4,3), 5,1, (6,5, (7,3) n (8, 6).

B) Yupasknenue 60, Bapuant a), mcxomusit mabop myr (2, 1), (3, 2),
4,3), 5,4) u (6,95).

r) Ynpanenne 60, sapuant 6), ncxomumii mabop ayr (I, 2), (3, 2),
4,3), (6,4) n (6,95).

m) Yupaskuernue 61, Bapmaur a), mexommmit wabop myr (2, 1), (3, 2),
(47 3)7 (57 4) n (67 5)‘

e) Ynpauenune 61, sapuant 6), mcxonuuit mabop myr (I, 2), (3, 2),
(4,3), 5,4 un (6,9).

%) Yopakuenne 62, Bapuant a), ucxomuui mabop myr (2, 1), (3, 2),
4,1, (5,4 u (6,5).

3) Yupaskuerue 62, Bapuant 6), mexomunia mabop ayr (I, 2), (3, 2),
(4, 1), (5,4) u (6,9).
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u) Yupaskuenme 63, BapmauT a), ucxonaumit nabop ayr (4, 1), (3, 2),
(4,3), (5,4 = (6,9).

k) Yopaszuenme 63, mapmaur 6), mcxonmeit HabGop nyr (1, 2), (3, 2),
(4,3), (6,4 = (6, 93).

a) Yupaskmenme 65, Bapmant a), ucxofumii Habop nyr (2, 1), (3, 2),
4,5), (5,6) =m (6, 3).

JONOJHUTEJILHBIE YIIPARHEHUA

Yuopasuenns 51—56 oTHocATCA K MOJieJiIM BOCCTAHNOBJIOHNA, OMMCAH-
"ol B pasnm. 11.4. )

51. a) Iowramure, aro f, ompefensaemoe u3 (3), mpemcrapiasaeT coboil
MaKCAMaJbHEY THCKORTAPOBaHHEi 30derT misa moboi (we obssaTennHo
CTAIHOHAPHOR) CTpaTerunu.

6) Ilokaskure, YTOo ONTHMANbHAS CTPAaTerds BCETJA SHBJAETCA CTa-
UAOHAPHOM. (YKasanue: MomeT OKa3aThCsA IIOJE3HBIM JIOKA3aTeNLCTBO
M HCIONb3OBAHHE Pe3yJbTaTda, MOJNYYEeHHOTo B YIPAKHEHAH DI.)

92. Jloramumrte TeopeMy O JJIHTEIBHOCTH ILIAHOBOTO HepHofa [Jsd
MO/leJId BOCCTAHOBJEHH#A, upuBeaenuyio B pasm. 11.5.

53. 3apmaua o paume. llokakuTe cBA3L MeAy TeopeMoil o mpo-
TOGKUTENBPHOCTH IUIAHOBOTO TEPHOfa JJA MOAENH BOCCTAHOBJIEHHS,
npueenennod B pasa. 11.5, m 3agaveit o paHne, OMMCAaHHOW B yIpask-
nenmm 46 ra. 10.

54. PacemotpmTe aJropmTM UTepanuii 00 KPHTEPHIO, OMMCAHNHHH
8 pasm. 11.6.

a) Tloramure, 9ro ecam Bee R > 0, a f° = 0, To Ha KaKpoil nTepa-
uma frtt >

6) Ilokassmre, uto ecam f© = R,/(1 — oF) nas mexoToporo BmGpar-
Horo k, To Ha Kasjol wrepammum [frti<C fn.

B) Ioxamre, 1o ecam fr-1, 1o f* << frtl. (Horakmre dTO sKKe
yTBEpKeHne, ecam B 00OMX HepaBeHCTBAX 3HAK MEHAETCA Ha HPOTHBO-
TOJIOKHKI. )

r) Ilokasmre, ur0 ecam crparerus k Brbpana Ha urTepamuu (n — 1),
a 3aTeM OTBEPrHYTa Ha HMTepanuu 7, To oHa Ooxbime He Oyjper Bubpana.

55. PaccMoTpuTe alropuTM HTEpallii o CTPATETHAM, OMMCAHMHBLIA
B pasn. 11.7. llpemnonoskum, 9T0 WMEETCHA HEKOTOpad CTpaTerws, e
ofszarenbHo cranmoHapHas, ¥ COOTBETCTBYKMEee el npobHoe 3Hawe-
une fr. lloraykate, uro ecam crparerud k' yHLOBIETBOPSET YCJIOBUIO
a?’f* 4+ Ry << f*, To HcHoONL30OBaHHME cTpaTernu k' B KadyecTBe CTAIUO-
HapHOI cTpaTeTu®m jiasa OECKOHEYHOro MIaloBOTO NEPHOAa MO3BOJAECT
noxyyuth frtl < fn. Jlaiite o0bAcCHEHUWE BTOMY ABIEHHI.

96. I'paduuecroe orobpamenme axropurMa wuTepan@i mo Ccrpare-
roaM. Paspabotafite rpadudeckuil mofixof, aHaJOTHIHHI ONUCAHHOMY
B yHpaskHeHH¥ 32 E 0ToOpasRam0muil BHIYMCAMTENHHLIA TPONECC alro-
puTMa HTeparmi mo crpaTeruaM. IIpmMenure STOT WOAXO[ K PEMIEHUIO
gaucaennoro npuMmepa (3) B paam. 11.7. Ilorpebyer nu Gonpmero uwmcia
aTepanmii mwbas Apyras mcxogHaa crparterus (k== 1)?
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57. Paccmorpute 3ajauy HAXOMKIeHHA KpaTdailiero TyTH, XapaKTe-
PHU3YEMYI0 3KCTpeMalbHEIMHI cooTHomenuamu (4) B pasm. 11.9.

a) Ilpexnosxure mpsaMoit anroputm (T. e. AJTOPHUTM, MO3BOJAOMUMA
Ccpasy ke BHUUCIATH MCTHHHOE 3HAYEHHME KAKAOT0 §;) AJS allMKIATe-
croit cetu. (Yrasanue: MomudunupyiiTe moaxoy, OLUCAHHEI B pasg. 7.7
1. 1.)

6) IlpumenuTe npemyosKeHHbIA AMTOPUTM [IJIA PEMIeHUs 3a7Ja9H MUCTe-
pa M., m3obpaskennsii ma puc. 8.1, TpUHAB JasS TPOCTOTH Q. = %

58. Paccmorpmre ommcammmiit B pasa. 11.9 amropuTM wurepanmii
1[0 CTPAaTeTUAM [JIA peUleHHA 3aJaYl HAaXOKIeHNd KpaTdaimero mwyTu.

a) Tloraskure, ato mpu o = 1 ma wayxmoil mrTepanun TpoOHBIA Ha-
fop ayr Ha mare 2 ofJajfaeT CJAETYIOMHUM CBOHCTBOM: KayKIaA BepUIMHA
COeIMHEHA HEKOTOPHM MAapmpyTOM € BepUIMHON KOHEYHOTO COCTOSHMA.

6) Hocrpoiite npumep, NO3BOJNAMUIA TPOZEMOHCTPHPOBATH, UTO
CBOHCTBO, KOTOpOe yKasaHo B 1. a), He obasatenbno mabaioxaercsa
mpu o << 1. Ilpegaomnre cmoco6 Bolumcmenusa yI AJA TOro ciaydasd,
Korjga npobubl malop Oyr BKAOYAET NUKIb; naiite o0bscCHEHUe 3Ha-
qenyAM §}, TOIydYaeMHM ¢ IIOMOIIbI0O Tpemiiaraemoro meroma. (¥Ymo-
CTOBEPHTECH B TOM, 4TO NpejjlaraeMbiii MeTo[ B KOHEUHOM cUeTe Jeii-
CcTBHTENBbHO ofecmeunmBaeT HaXO;KAeHUe KpaTdaimero IyTH.)



TJIABA 12

MeTtopgbl onTummzaumm
npu 6eCKOHEYHOM MAHOBOM nepuoge -

12.1. AMCKPETHOE JINHAMUYECKOE IIPOTPAMMHNPOBAHUE

Teneps uuTaTeNb TOATOTOBIEH K TOMY, 9TO0B 00bIHIATH PA3IHTHEIE
M3yYEHHBE UM TIOXOABl K OITAMMU3ANHUU HPH OECKOHETHOM IIAHOROM
nepmope ¢ METONAMH mociefioBareNbHux npubmmwrenuil. Ilpm grenunm
IacTOANIEH THABH CHeyeT CTPEMHTBCA K TOMY, 9TOOHI:

1) BEIACHUTH MaTeMaTWYECKNE XaPaKTePUCTHKYU ONTHMAJIBHOTO peie-
HUA B3ajadu jasa OeCKOHEUHOTO IJIAHOBOTO MEpHUoja;

2) BRIABUTH NYTH HaXOKJAEHUA DTOTO PEIIeHUS ¢ MOMOIIbI) METOOB
OCAeI0BATENBHEIX NPuOIMREHTIA.

Tlonmoe oBlafeHue YUCJICHHHIMEH METONAMHU SBJAETCA HE CTOIb YK
BaJKHOM TlebI0. DBojee TOro, UpaKTWYECKME PACIETH BHIOTHATCA
He BPY4YHYI0, & HA HIEKTPOHHEIX BEIYMCAUTEIBHHIX Mamumax. OgHako
nas 3¢QGeRTUBHOTO MCIONB30BAHAA MOJYYEHHHX pellenuil meobxoguMo
3HATH DIaBHBE 0CODEHHOCTH KayK[0H W3 MOJeJIeH; 9T0 NO3BOJUT BEIACHUTh
AeACTBUTENbHYI0 IPUMENUMOCTL JI060T0 KOHKPETHOTO 4YMCIEHHOTO
pelrenus.

Mopers yopasnenusi 3amacamm. Hadnem ¢ paccMOTpeHMS KOHKpET-
HOTO UpHMEepa, KOTOPEHI MO3BOJWT HaM IIOKA3aTh, KAKOH BUJ ONTHMM3A-
MHMOMIBIX PEKYPPEHTHHX COOTHOMIEHWH MWHAMHYECKOTO IIPOTPaMMUPO-
BAaHMs COOTBETCTBYET clydaw OeCKOHeYHOTO NIaHOBOT'O HEepuoja.
B gactHoCTH, MBI PAacCMOTPUM CTAIHOHAPHYI MOJedb VHPABJICHUS
jamacaMM, OJM3KO HANOMHHAKINYI Ty MOAENb, KOTOPas H3YdYaaach
pamee, B pazn. 8.3. VcnonabsyeMm cucremy o6Go3HAYEHN, YUHTHBAIOMYIO
clleJIaHHBIe NOUYIIeHus 0 CTANMOHAPHOCTH. YIpamigomell mnepeMenHol
ABIAETCS

z = O0beM TpPOU3BONCTBA,

KOTODBI, COrJNAcHO HamIMM TPeGoBaHUAM, NOKeHn OHTH HEOTPHUIATeNb-
HEIM 1eabM qucioM. O603Ha9uM COOTBETCTBYOIYH (YHKIMIO TPOHU3BOJ-
CTBEHHBIX 3aTpar axa joboro orpeska uepes C (z), a QYHRIHAIO 3aTPar
Ha cofep;Kanme 3amacoB — gepes h (f), rie j — ypoBEHb 3amacoB Ha
Korery orpeska. Ilpumem, 9To mnsg BceX OTPE3KOB CIPOC ONMHAKOB
u paBeH d (d — TMONOKUTENLHOE MEN0e YMCI0), HPUIEM OH JoiKeH OHThL
YIOBIETBOPEH WOJHOCTBIO W CBOEBpeMeHHO. Kar M paHee, MOJOKUM
rkoadpurment auCKoHTHpoBauug 3a oTpesor paBHEM o {0 <o << 1).
Beenem o6o3nadenue:

fn (i) — unTerpasipHHIE AUCKOHTUPOBAHHHA »PPerRT ANA onTUMATLHOR
NPOM3BO/ICTBEHHON TPOTrpaMMbl MPU HAYATIHHOM YPOBHE 3aIlacoB
[ 8a 7 OTPE3KOB IO KOHIOR IIAHOBOTO IEPHOXa.
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Torpa peryppeHTHOe COOTHOWIEHME JMHAMHUECKOTO IIPOTPAMMUPO-
BaHUsA, COOTBETCTBYIONee MOJENIM C KOHEYHBIM IIJAHOBLIM IIEPUOLOM,
HMeeT BH[

fn (i):mxin [€(z)+h(i+z—d)+afay ((+2—d), (1)

rje MHOUMYM HAXOUTCH JUIA HEeOTPHIATeNbHBIX IeJbIX BHauenuil npu
r>=d— 1.

Ilna GecKoleYHoro IJIAHOBOTO MEPWOJa COOTHOIIEHUE, AHAJNOTUY-
moe (1), BepoaTmo, umeeT BuUp

f)=min [C(z)+h(i+z—d)+af(i+z—d)], 0<a<<l. (2)

3gecs f (i) monmMaeTcA KaK WMHTETPAJLHEN JAMCKOHTHDOBAHHBIIA
spderT A OUTHMAJIBHON NPOM3BOJACTBEHHON NPOTPAMME B CJyuae
6eCKOHEUHOr0 ILIAHOBOTO IEPHUO/A, €CIM YDPOBEHb 3aIACOB HA HAYaJo
TEKYMEro OTPe3Ka paBeH i.

OrMeTuM HEKOTOpHE pasmmams MeRay Belpaxenusmu (1) m (2).
Bassmeifimee u3 HEUX COCTOMT B TOM, 9TO W B JeBOH, W B IPABOH YacTh
coornomenus (2) maxomures odna uw ma oce pyurnua f (i). Ilostomy
BHpaykenne (2) HaspiBaeTcss (PYHKIHOHANBHBIM, WIH DKCTPEMATbHBIM,
ypasuenmem. Ilo cymecTBy, 3T0 cucmema ypaBHEHWH, TAe KaKIOMY
W3 BO3MOYKHEIX 3HAUYEHWH INEPEeMEHHOHM COCTOAHWA, T. €. HAYAJBHOTO
YpOBHA 3amacoB i, COOTBETCTBYeT ojiHo ypaBHenme. CiefoBaTelNLHo,
(2) wpencraBaser coboit dymuryuro f (i) jIsA BceTo [UaDa3oHA 3HATCHUIA
nepemennoil cocrosiuma. Hax unraredh MOMHHUT W3 PACCMOTPEHUA IIPO-
CTOr0 (DYHKIIMOHAJBHOTO YPABHEHNA, COCTABIEHHOTO [JIi MOMEIH BOC-
craHoBeHus B pasn. 11.4, meobxomumo ompenenuTh, MMeeT JM CHUCTEMA
ypaBHeHuil (2) opHO3HAYHOE U KOHEUHOE pelleHue.

ITO MOKHO BBHIACHWUTH, AHAJM3UDYS JAHHYI KOHKDETHYI MO[EJb.
Onmaxo MoskHO MOGUTLCA m 0oJiee CYMECTBEHHBIX YCIEXOB, aHAMH3UPYH
dyHKImOHANTbHBIE ypaBHeHHS Oosee oOmeH Momeld, WO OTHOIIEHHIO
K KOTODOil Mo/JeJb YIPaBJISHH 3allacaMU SIBJIAETCHA BCETo JHIIL YaCTHOH
(moayuernoit myTeM moBGaBNEHMA HECKOIBKUX CIaOHIX oOrpaHuueHuii).
B mpomecce mogroroskm Kk amanamsy 3Tod o0med Mojemm pPacCMOTPHM
BO3MOMHOCTh IpeficTasienus (2) ¢ MOMOMbIO CETEBOIl ONTHMU3ANUOHHOR
MoOfledIH.

Ipeamnonosnm, 9T0 IUCI0 BO3MOM{HBIX 3HAYEHHHE HATAIBHOTO YPOBHS
3aIacOB fABJIAETCA KOHEUHBIM; TYCTh KayKNasi W3 BEPIIUH CeTH COOTBET-
CTBYeT OJHOMY M3 3THX ypoBHel. Horma ME HaxoguMcs B BepiliuHe i,
pelienne IPOMBBOJUTH KOJUIECTBO HPOAYKIMH & MOMKHO TPEICTABUTH
B BUje Ayru U3 Bepummud i B Bepmuny (i + x — d). CoorBeTcTByIONAA
CTOMMOCTH mepememnenusa no ayre pasuHa C (z) + k (i + 2z — d). Bumecro
f (i) BBenem B (2) oGosmauenme y;, Tak 9TO J; COOTBETCTBYET MHUTEIPAITH-
HOMY pauckoHTHDPOBamnmoMy dddexty, orBeuammemy Bepmmue {. Iloay-
9eHHAA CeTh OJIM3KO HANOMHHAET CeTh, mpuBelenuyn B pasg. 11.9,
OTINYAfACh OT Hee JIUIIb TeM, 9T0 He MMeeT BePIIHHH KOHETHOTO COCTOS-
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HHfg, TAK 9TO MApIIPYT, COOTBETCTBYIOIMHIl 3HAYEHHWIO J;, MO CYIMECTBY
ABNsAeTCA OeCKOHEYHBIM.

XapakrepucTara ceru. PaccMoTpmM ceTh, BHRIOYAMYI0 p BePOINH
I MHOKECTBO OPHEHTHPOBAHHEIX NYr, KOTOPHE COCAMHANIT Me:RIy coboit
HEKOTOpHle W3 Bepimmn. VHEIME C1oBaMu, NPEINOIOKAM, 9TO N3 KaXKAOU
BEPIIMHHI MOYKHO TepPeMecTUThCA o KpaiiHeil Mepe B Kakyio-iubo Ipyryio
pepmuny. Hasmoir myre (i, j) coorsercTByeT sdderT miam zaTpaTsl ¢;j,
IIprueM BpeMs DepeMemmeHns u3 i B j paBHO 0THOMY 0Tpe3Ky. Hak m Buimie,
kodpPUImenT TUCKOHTHpPOBAHUA 0003HATAM .

IIycts MapmpyT nauuBaeTcss B HEKOTOPOH OpOM3BOJLHO BHOpamHOMR
Bepmute . [IpepmonokuM, 9T0 M3 BepIIWHE { MBI HAIIPABIAEMCHA B Bep-
INNHY j W, CJIel0BATeNbHO, NPOHSBOTUM 3aTPATH C;;. llpenmososxmm
Jajee, 4TO W3 BEPIIMHH j MH HANpaBJiAeMCA B BepmmHy k, OpHIEM
BOBHUKAKT JAMCKOHTHPOBAHHEE 3aTpaTH QcCjz. Echam mporecc mpopon-
JKaeTCA HEeOTPAHMYEHHOE BPEMsA, MApPHPYT ABIACTCH OeCKOHEUHLIM.
Homonxnutensno 700aBiaAI0TCA BCE HOBHE 3aTPaTH, ONHAKO YMHOKEHHHIe
ma Bce 0Oonee BHCOKWe cTemeHW KoaddWImenTa MUCKOHTUPOBAHMHA &,
rie o << 1. OO6osmaumm 4Uepe3 y; HHTEIPANLHEE IHCKOHTUPOBAHHbIC
3aTpaTH I ONMUMAAbHO20 OECKOHEYHOro MapimpyTa, KOTOpHE Haud-
HaeTcsA B BeplmuHe I,

Ecanm npunaTtas crpaTteruss ABiAeTCA CTAUWOHAPHOM, TO KazKIHI
pas, BEpHYBIIMCH K BepIIWHE, MH CHOBA BHIOMpaeMm Ty ke AyTy, KOTOpas
Oota Beibpana mpm mpefsIAyIIeM 3axofie B 3Ty Bepmmuy. llyerh cyme-
CTBYeT cTamWOHApPHAs CTpPaTeTHA, KOTOpas ABIAETCSA ONTHMAIbLHOM;
TOTIa COOTBETCTBYIOIEE J; YHOBJIETBOpPAET (YHKUMOHAIBLHHIM YpaB-
HEHUAM

yi= min (ay;+c:;) miasg scex Bepmum i, 0o <1, (3)

no BceM (i, j)
B CeTH

(3amaga HaXOKIEHWA MapUIPYTa ¢ MEUHEMAJIBHEIMU CPETHAMHE 3aTpaTaMu
3a OTpe3aoK paccmarpuBaeTca B paspg. 12.2.) 3amermm, uTo HEm ofHa
73 BePIIKH He PAaCCMATPUBAETCA B KadeCTBe BEPIIAHH KOHEUHOI'O COCTOA-
uua. B sTofi Momenm ymao0HO fomycTHTh cymecrBoBaHme nyr (i,.i),
MOCKOJLKY ONTEMAaNLHHA MapmpyT s 6eCKOHEYHOr0 IIIAHOBOTO IEePHO-
Ia MOJKeT BRJII0YATHL HOBTOPHHE NEpPeMEIEeHNA u3 BePIINHE { B Hee jKe.
(Tax, cerb, KOTOpaA COOTBETCTBYET MOJIENIA BOCCTAHOBIEHHA C GECKOHEY-
HbM UHCIOM JTAIOB, OpHBefentof B pasn. 11.4, BRIogaer TOJNBKO
omny Bepmumuy m N [Oyr, HaUAHAIOMMXCA M KOHUYAIOIMXCA B DTOH jKe
BepIINHE. )

ChopmynmpoBaB »KcTpeMasibHLe ypaBHemma (3), My JODYCTHIH
CYOIeCTBOBAHNE ONTHMANBHON CTAaMAOHAPHOR CTpAaTerHu ¥ COOTBETCTBYIO-
mero y;. OpHako, gua Toro uToOH wmcOoab3oBaTH (3) Ha mpakTHKe,
Heo0X0MMMO YMeTh OTBETHTH Ha CJeIYIONHNEe BOIIPOCH:

I) Beerpga 1 MomBO miaA Bcex 3HAUEHHH y; OTHICKATH ONHO3HAYHOE
¥ KOHedHoe pelnenne?

IT) Ecian Bcerma, To ABIgerca i@ COOTBETCTBYIOMAA CTANMOHAPHAR
CTPATerMA ACWCTBATEABHO ONTHMAJLHON?
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WUnwMn cioBamm, TpeKie 9eM MPAMEHATh YNCJIEHHBIE METOJH, Heol-
XO[WMO YIOCTOBEPHTHCH, BCETJla JIA WMEIT PelieHHA QYHKIMOHANbBHEIE
ypasuenns (3). Ifcnm Takue pemenma CymecTByioT, xyra (i, j), mosso-
JIAI0MAA NOCTHYL MHHMMYMa [ Bepmumbl (i), ABIAETCH SIEMEHTOM
claenyIomeil CTANNOHAPHON CTpPaTerHH: HAXONACH B BepmuHe i, écezda
BHOmpaiite nyry (i, j). IlockoapKky g9ncio BEPIIHH ABJIAETCH KOHEUHEIM,
B KOHIe KOHIIOB DPHUIETCA CHOBA H CHOBA HEepPeMeImaThCA IO OIHOMY
n ToMy ke Habopy ayr. HomxpeTHBI XapaKTep TAKOTO IKJIA MOKET
3aBHACETH OT MECTOHAXOIKACHNA B HAYAbHbIE Moment Bpemenu. [loatomy
BTOPOIl BOLPOC 2aKJI0YaeTcss B TOM, HENL3A IH YIYIMIATL Pe3sylnbTaTH,
mepeiind K Ipyroil cTalMOHAPHOH CTpaTeTHH WM ke K HECTANHOHAPHOH
cTpaTermm, T. e. K TaKOH cTpaTermu, TpPH KOTOPO# yumTHBaercd, IO
KaKOMY MapluipyTy MHl HONAAH B BepmuHy i?

Oreers ®ak Ha Bompoc 1), Tar m ma Boumpoc 1I) sBasgioTcs yTBEpAN-
TenpHHME. MOKHO CTPOTO TOKA3aTh CIHEAYOIYI0 TEopemy.

Teopema o cTamumoumapHO# cTpaTernu DBceerna
CYINECTBYET OHO3HAYHO ONpefesieNHoe KOHETHOE Y;, YHOBIETBOpAIOIIEE
DKCTPEMAJIbHEIM ypaBHeHHAM (3), W COOTBETCTBYIOIMAA CTANHOHADHASN
cTparernss ABIAETCA ONTUMAJBHON — Jydmeid H3 BCEX JONYCTHMEIX
cTpaTerui.

CymecTBoBanme CTAMOHAPHOM CTpaTeruy, KOTOpas SBJIAECTCS MCTUH-
HBIM ONTHMYMOM, TOKA3EIBAETCH M [JIA TOTO CJIYIas, KOTHA B KaUecTBe
KPHUTEpUSA ONTHMAILHOCTH NPUHAT MAHAMYM SKBUBAJIEHTHHIX CPEXHHX
saTpaT 32 0Tpe3oK mpu « = 1. Onmaro B aToM cuaydae cmcrema (3) me
ABJAETCA aJeKBaTHoHl cucTeMoit GYHKUUOHAJNBHBIX YPaBHEHHH; MaHHBIA
caydail paccMaTPMBAETCA B CHeIYIOMEM pasfele.

C moMompi0 HOYTH TPUBMAIBHEIX WM3MeHEHAH MOHedb MOKHO 06006-
MATL HA CUTYaIdio, Op¥ KOTOPOil A mepeMemeHns mo Ayre Tpebyerca
fosee omgHOrO OoTpeska. BBmay meoOxomumplXx M3MeHEHHMH cmCTeMH 000-
3HAYEHUH (QOPMYIH KJKYTCA CIAOKHHMEM (IOYTH BO Bcex opMynax
o, 3aMEHSeTCHA Ha o;j).

B xonne pasg. 10.7 upmBopmaachk gocTaTouHo 00mMAs KAHOHMYECKAsS
dopMa MofeNH ANA KOHEUYHOTO IJIAHOBOr0 Iepmoda. KoM BRIOYUTDL
K05$PAMUEHT JNCKOHTHPOBAHUA ¢, DEKYPPEeHTHOE COOTHOIIEHWE IpH-
MeT BMJ

fa (s) = optimum {Ry (s, d,) + af, 1 [T, (s, d3)]} mns Beex s B S,
d, 8 D, (s) mpa f, (s) =0, (I

Ifle § — COCTOAHME CHUCTEMEl, S, — MHOKECTBO BCEX BO3MOJKHHX COCTOf-
HUH Ha Tame n, d, — TMpUHAMAaeMoe pemeHme HA aTame n, D, (s) —
MHOKECTBO BCEX J[ONYCTHMHX 3Hawenmuin d,, R, (s, d,) — memocpen-
CTBEHHBIl DKOHOMHUUECKWI sddeKT, 00yCaoBICHHNA pemenneM d,, ecam
cmereMa HAXoguTcA B cocrosmmm S, I, (S, d,) — mpeobpasoBanHoe
COCTOAHME CHCTEMBl HA CJeNyIOmeM osTaie.

IMpenmostoscum, d9T0 CTPYKTypa MOJedm ABIAETCH CTANMOHAPHOH,
Tak 910 B (I) MOKHO MJIA Ka)Kkmoro 7 BBeCTM yupomeHHEE 0003HadYeHms
S, D(s), R(s,d) m T (s, d). Houycrum, mamee, 94T0 CYMECTBYeT OOTH-
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MalpHAsl CTPAaTerus, ABIAOIMASACA CTalMoHApHO#. Torga ecrecTBEHHLIM
aganorom (I) juns Gecxoneunoro gmcma sramoB Gyjmer

optimum {R (s, d) + af [T (s, )]} nan Beex s S, 0 << a< 1. (II)

TloctynupyeM TaksKe, 9TO CHCTEMA MOKET UMETL KOHEIHOE YHCIO
COCTOAHUI, KOTOPHIE s yA00cTBA IPOHYMePyeM, MPACBOUB MM UHJEKCHE
s=1,2, ..., p, aTawke 910 D (s) BKIOUaeT KOHEUHOE YHUCIO peIe-
awi. [lpu mamuamm 9TUX ABYX CTPYKRTYDHHX mpefnoioskeHuit Oynem
nassiBaTh Modens (II) mmckpermoii s3apageit jumamuueckoro nporpam-
MRAPOBaHNA.

Ecau 7T (s, d) = T (s, d') Tonbko npu d = d’, T0 cymecTByeT OJII0-
3HAYHOE COOTBETCTBHE MEK/LY CETEBHIMH HKCTPEMANLHBIMU ypaBHEHMSI-
mu (2) u (II). KHaknoe cocrosirme s cooTBeTcTRyeT Bepmumue 8, a f (s) =
= ys Pemenue d orobpamaercs [yroil u3 BepmHUHH S B BEPIIUHY
T (s, d), upmaeMm R (s, d) — COOTBETCTBYION[AA CTOUMOCTD IEpeMemeHus
o 9TOM AyTe.

PacemoTpuM ceTs, B KOTOPOH [l1a mepeMenieHna no KaxRaoi ayre (i, j)
TpedyeTcs BpeMsA, paBHOE A;; OTPE3KOB, IPUUEM He BCE k;; MOIKHBI OBITH
obsa3arelbHO paBHH OIHOMY orpesky. OunpegenquM COOTBETCTBYIOIUIHI
ROPOUIUACHT JUCKOHTUPOBAHUA CIETyIOmMUM o0pasom:

Ai; = (Zhij. (III)

Torpa oxcTpeMalnHEE ypaBHeHUs IiaA oTol Gosee ofmelr sagaunm
3anuCHIBAIOTCH He B Qopme cucTemsr (3), a B cuepyomeMm Buie:
yi= min  (oy;+ei;) ara seex sepume (0 < o £2). (IV)

110 BCEM (i, §)
B CeTH

12.2. METOOBI IOCITENOBATEJIBLHLBIX NPUBJVAEHUNA

B pasp. 11.5, mocBsaImeHHOM MOJeIN BOCCTAHOBJeHUs, ORIH pac-
CMOTpEHBl MHOTHE BA;KHBIE UJ(eH, JIEKAMUEe B OCHOBE HECKOJHKUX MOTOOB
mocaenoBatensusix Hpubnmuenuii. Bee npuBenenusie pamee coobpaske-
HUA B PABHON Mepe MPUMEHUMHl W 3/(€Ch, TAK UTO, OPEKIe 96M IMTATEIH
nepefileT K OeTaJbHOMY WM3YIeHUIO STHUX METOOOB, Jd HEro MOKeT
HpPeJCTABATH WHTEpPEeC KpaTKuii 0630p YIOMSHYTHIX WJEil.

Brparne paccmorpmM 1Ba noaxond. B ciyuae mepBoTo uM3 HUX MEI
OBITaeMCH yrajaTh HeM3BeCTHOe 3HA4eHWe (YHKIUH Y; W HA KayRIOH
nTepanvu yIydliaeM npoBepsemoe mpubiamxennoe suadenue. [lpum BTo-
POM IIOIXOJle MBI HIHTAEMCH yrafgaTh OOTUMAIBHYIO CTpareruio. Ecam
Opu HCHOJIb30BAHUU TPOGHON CTpaTerwyl BHIIOTHAETCA DKCTPEMATLHOE
ypaBuenue, BRTUCINTENbHHIA OPOIECC MPEeKpallaeTcs, eClIn HeT, uccie-
nyercs HoBag mpobHas crparerds. Ilo cpaBHEHHI0 ¢ TEPBHIM HOAXOTOM
mpu BTOPOM mosixofie Tpebyerca Oonpmuit 06peM BHYUCIUTENBHEX ONepa-
Ui Ha KayKIOH WTepaldd, oTHAKO Beerna obecnedmBaeTcA CXOEMOCTD
3a KOHEYHOe YUCJIO HTepaifuif.

Meron urepanuii no xpurepmio. Pemenne GYyHKINOHAIBHEIX YPaBIHe-
HEfi MOKHO OTHICKHBATHL METOXOM MHOCIENOBATeNbHBIX NpPHOIUKeauii



METOOBI OIITHUMUSAIIAYN IIPM BECKOHEYHOM IINIAHOBOM IIEPHOOE 193

B npocTpancTBe pynxuuii. Ilogo6ao Tomy, kak u B rm. 11, 6ynem cuntaTs,
9T0 ] — OPOM3BOJLHO BHIOpaHHEIE 3HAYEHHUS Y;, U IPUMEHHM METOT
aTepanuii 10 KPUTEPHIO:

yrtt= min(. ; (ay} --c¢i;) nnsa Beex . €}
o BceM (i, j
B CeTH

Torga kaspgoe u3 y; cTpeMHUTCA K HEKOTOPOMY Tpeeny, OAHAKO, KaK
OLIZI0 TOKA3aHO JJA IPOCTON MOJedd BoccTaHOBNeHHMA B pasn. 11.4,
CXOAMMOCTD Ji HMe obasamesvbio ofecmeumBaercs 3a KOHEUHOE WHCJIO
mrepaunii.. Bosee Toro, gaske ecrum B TedeHue HecRoanKmx urepanumit (I)
BLIOHpAETCA OIHA H Ta K€ CTPATeTHA, 9TO €Ie He 03Hayaem, 4To oOHa
MefCTBUTENBII0 ABIAETCH OOTHMANBHOH AiAA 6GeCKoHeYHOTO IIAIlOBOTO
nepuona. Ilo cymecTBy maske OpH CKOJb YLOTHO GOJBINOM YHCIE HTEPa-
nuit He o6A3aTENbHO CYIMECTBYET (CXOAMMOCThL CTpATerdm», T. €. He
0653aTeIbHO CYIECTBYeT eUHCTBeHHAA CTPATerus, KOTOPas OOTHMANb-
Ha IS 6cex KOHeYHLIX 7 = N, cKoap On Hu Beaumxo 6pto V.
Bufpas B KadecTBe Ha4aJlpHOTO UPUOIWIEHHA BCe 3HAYGHUA i
HyJeBHIMH, MBI INPUXOAUM K TAKOMY jKe BHIYHCIHTENBHOMY MpOUECcCY,
Kak M OPH PacCMOTPEHHM HEKOTODOH (UKCUPOBAHHON MOJENH ¢ KOHEd-

HEIM ILJAHOBHIM IIepHORoM. B dacTHOCTH, Ji 0TOOpaskaroT MHTErpabHbe
IUCKOHTHPOBAHHBE 3aTPaThl A OUTUMAJBHOTO Maplipyra [{JIAKHOK
n nyr, HaynHawomerocs B Bepumte i. Ilo amamoruu ¢ Teopemoi# o mam-
TeJIBHOCTH ILJIAMOBOTO MEPHOJA JJIS MOjeId BOCCTATIOBIEHHA, IPHUBE-
nennoit B pasn. 11.5, MO;KHO TOBOpPUTL 0 CYMIECTBOBAHMM TaKoro n¥,
970 JJA KAMKIOTo 1 > n* ab6as CTparerus, ABIAOIIAACA ONTHMAJ LHBIM
TEeKYI(UM PEIIeHHeM B MOJEJH € KOHEUHBLIM IJIAHOBHIM IIEPHOIOM [iJIH-
TeIbHOCTHIO R OTPE3KOB, OIHOBPEMEHHO €CTH M ONTHMAJbHasi CTANUOIAD-
Hafl CTPATerWA AAA Mofielu ¢ GeCKOHEeUYHBIM ILTAHOBLIM lepuomom. Bomee
TOr0, TPHW W3BECTHLIX C;; U O MOYKHO BRUHCJINTH 3HATeHHEe n¥, MO3BOJA-
0Hee NPUMEHUTH JAAHIB TOXO0M.

Ecnu Bee ¢;; == 0 u Bee y) = 0, 3Hadenns y; Bo3pacTaioT MOHOTOHHO.
CxoquMocTh cBepXy ofecleduBaeTcs AIA 406020 ¢;;, €CIHW BHAYAJE
BHOpana HEKOoTOpas IpoOHAsS CTpaTerws U 10 LPHBEIEHHOHN umke $op-
myJsie (2) BBITHCIEHBl COOTBETCTRYJOIME BTO# CTpATErdd 3Hadenmd V.
Toraa, ecim MPEeKPATATH PACIETHl HA WUTEPAMM M M UCIOJIb30BATH IIPO-
MeARYTOURYIO ONTHUMAJBHYIO CTPATETHIO, MOJYYEHHYI0 METOJOM HTepallmit
no xpurepuio (I), B KadecTBe cTamuoHApHON CTpATETHH AJA MOKENTH
¢ GeCKOHEIHHM IIJIAHOBHIM IIEPHOOM COOTBETCTBYIONME 3HAYCHWA WMHTE-
IPAJbHLIX ~AMCKOHTHPOBAHHHIX MOKazarejeli He OYyAyT NIpeBHINATHL
yi- B (I).

JlokazaTeabCcTBO CXOJUMOCTH Y; K Y; IPH TPOH3BOJBHO BHOPAHHBIX
Y} aHaJIOTHYHO MOBOIAM, HpuBeneHHsM B pasa. 11.6 miaa mopeanm Bocera-
HOBJeHHsA ¢ OecKOHeYHHIM dYmciaoM dranoB. IlpoBemeM mokasaTenancTBO
nasa cetn Goxee obmero BHAa, B KOTOPOH Kod(PPUIMEHT TUCKOHTUPOBA-
Husa gaa gyrm (i, j) paBen o;j.
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Mycers mna waskmo#t Bepummbl § myra (i, j*) onTEMalIbHA B MOJIeH:
¢ OeckoHeuHHIM NIAHOBHIM TepuojioM, a ayra (i, j) omruManpHa Ha
mTepanum n, BEmoingeMmodl B cooTsercTBum ¢ (I). Torma

Ui = QjaYe + C;» IS BCex I, (I)
yr < Ol ly L - Cyn IR BeeX 1, (IT)
TaK dTO
y' — Y < Oy (y;l’r - y]‘) 2 ad, s, (III)
roe dn_izm‘?x]yk T— el
AHAJIOTHIHO 3TOMY .
Vo= o T ci (IV)
Yi << OggYy -+ Cijy (V)
TaKk d9TO .
yi — 9 <o (yy — v < adpge (VI)
CrepoBareanho,
|y — v | < odnoy << ods. (VII)

Mockoasky 0 <Ca << 1, oTcioma clegyer CXOmUMOCTh.

IMycrs Bee ¢;; = 0 u Bee y? = 0. Torma MomoTOHHOE BO3pacTamme
y! MOKHO YCTAHOBHTH HA OCHOBE CIENYWIIAX UHIYKMUSHHIL COOBpase-
omit, Jlaa Bcex ¢ mpm n =1

1 13 0
yi= min (204> 0=y, (VIID)

1o Beem {i, §)
B ceTH

tak uto y! == y}. Ipennonomum, aro misas n = 1, 2, ..., m m aIa Bcex
i y =yt Ilycrs Ha wrepamunm m gyra (i, j) ABIAETCA ONTHMATBHOM.
Torga

-1 .
=yl eyl o> min (ayl T o) =yt (IX)

o scem (i, §)
B CETH

m+1

Yi

H, clefoBarenpno, yP =yt wpm n=m 4+ 1.

AHalormdHo 3TOMY €CJIM BEJNWYHMHBL 47 BHYHCIATCA B COOTBET-
CTBUN C MepBOHAYAJIbHO BHIOPAHHOIl CTpaTeruei, To CXONUMOCTH CBEPXY
MOMHO [OKA3aTh mo uHAyKuma. aa n = 1 m naa Beex i

, . 0 °
yi= min ()4 cij) <aiyr+-cin =yi, (X)
1o BCeM (i, §)
B CeTH
rae (i, k) — myra, COOTBETCTBYWIIag HAYAJLHOW CTpaTeTHH, TaK |UTO
yi < y}. Hpepmomosmm, uro mua n=1,2, ..., m u aas Beex i

y? < yP L. Tlycers wma mrepammm m mayra (i, j) ABAAETCS ONTHMAILHOM.
Torma
yl O‘zjy:l + Cij < O‘ijy;n—l + Cij = y (XI)

n, clemoBaTeldbHo, yi << y¥ ! mpm n=m + 1.
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ITpnBogmMEIit HMe TpHUMEp, OCHOBAHHBIM HA CETEBOM IpeficTaBie-
Hnn BHOOpa Memuay Bapuantamm B um D (xoTopeie mpuBeneHsl B Tafiam-
ne pme. 11.1), nossonser mpu o = 0,5 TpPOAEMOHCTPHPOBATE CXOHMOCTD
y"* Ges coorBercTByIOmEd cxommmocTm crparermii. IlycTs cern mmeer
4 BepIIHHE, OMHAKO HECKOJBKO BO3MOKHHX pemenmii 6ymaer Toxabko
B Bepmmue 1:

pepmnua I: ¢ = 2%/, €43 = 3; BepmmHA 2i Cyy = 2;

)

u nyers o = 0,5. Hageptum cerb, coorsercreyiomyno (I). Yoemmmces
Tak¥ke B TOM, 9TO

pepmmna J: ¢34 = 1; BepmuHa 4: 43 = 3,

2 1 2
y1:4'§7 y2=4’ y3:3§7 y4:4'§ (II)

YAOBIETBOPAIOT (HYHKIMOHAJILHEIM yDaBHeHHAM ® 4TO o6e gayrm (1, 2)
u (I,3) sBAAWTCA ONTHMAJIHHEMH.

Peannsauvgo aJITOpUTMa MTeparuil B IPOCTPAHCTBe QYHKIOUI HaTHEM,
npuuas Bce y§ = 0. Torma wa mrepammm n, rne n = 1, 2, 3, moxyunm:

yi=min (0.5x0+22; 0,5x043) = 2% mra ayrm (1, 2); (1)
P1=0,5%0+2=2; y2=0,5x0-1=1; y1=0,5x0--3=3;
ys=min (0,5 X242 %— ; 0,5><1—{—3)=3%— pas pyrm (1, 3); (IV)

B=05x2+2=3; y3=0,5x3-+1=2 2 ; yi=0,5x1+3=3 L,
y¥=min (0,5><3—{—2—§—; 0,5%x2 —é——{—3) :4—(15— o ayra (1, 2); (V)

1 1 3 1 1
y3=05x3+2=3 5 y3=05x3 5 +1=27; 43 =05x2 § +3=4 .

ITpm yBenngenwn n 3HaUeHHA Yy cTpeMaATcsl K sHadenusm y; B (II),
OfIHAKO NIPH HeYeTHBIX 7 BCET/Aa II03BOJIAET 0CTHIb MEHHMYMa nyra (7,2),
a mpu 4detHex — nuyra (I, 3). CuenoBaTenbHO, «CXOQUMOCTD CTPATErwHii»
OTCYTCTBYET.

Metox uTepaumii mo crparernaM. JxcTpeMaibubie ypasmerua (I)
MO;KHO peINaTh € IIOMONIBIO AJrOPHTMA HOCAEAOBATENBHBIX HPHOIH:KE-
HHil B OpPOCTPAHCTBE CTpaTeruii, KOTOPHH WMeeT CIEAYIONHI BWJI.

gz 1. BmbepeM npouM3BOJABHYI0 HCXOAHYI0 CTPATeTHI0 W HPHMEM
n=20.

Hlaz 2. Nlna sapannoit mpoOHOM cTpaTermm BHUMCIAM 3HAYCHOA I
B COOTBeTCTBUM C YPABHEHMAMH pAacdeTa «CTOUMOCTH BEePINNHN:

vP—oyl + ey mam gP—ayl = oy @

maA Beex BepmuH § (PopMyTa pacueTa «CTOMMOCTH BEDPIIMHY),
rae ayra (i, j) oro0pakaeT pelmeHme AN BePIOUHBI {, COOTBETCTBYIOMIEE
KOHKpPeTHOH wupobHO# CcTpaTeruu.
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Ilae 3. [IpoBepuM BOBMOMMOCTD [AJBHEHNINX YIYINICHN, BHIYHCIINE

min  (oy? - c;;) ana BeeX i (IpoBepKa BO3MOMKHOCTH yaydineHusa). (3)
no sceMm (i, j)
B CeTH

ITae 4. llpekparnum pacueTsl, ecau Y} = yI' nuaa seex i- B mporms-
HOM CJyd4ae M3MEHHMM cTPaTeTH0 AJA KaKJoM BepIIHMHH X, /JIA KOTOpoil
P << yk, BoibpaB myry, mo3BoaAnInywo jgoctudb B (3) sumadenma YE.
Ilepeitnem oT urepamum r & urepanuu (n + 1) m obpaTumca K BBIIOJI-
HeHWI0 Imara 2 Ha OCHoBe HOBO#M mpo6Hoil cTpaTermu.

Texunka M JOrdra MeTOJA UTepammii no crparermaM. QTMeTUM, 4To
B dopMyse pacdeTa crouMmocTu (2) TpebyeTcda peiiuTh CHCTEeMY JHHeHAHBIX
ypasueunit. [JocKoNBKY mMeeTcs 0 OJHOMY YPaBHEHUI0O U IO OTHOI
mepeMeHHON yl AaAa KayKgo# BepIMHE i u HOCKOABKY O <Ca <1,
cuctema (2) Bcerma uMeeT eJwHCTBEHHOe pemenye. [Ipumensa dopmy-
ay (2), uumratenb oGHADY;KUT, 4To yA00HO BHAYAJe BHIYUCIATH 3HATE-
Hud Yy}, BXONANIUX B IUKI, a4 IHNL 3aT€M — OCTAJbHBIX IePeMEeHHbIX,
BHIpa;Rafg WX 4UYepe3s paHee BHYUCIEHHEE IepeMeHHble. BblaucieHus
OpeKRpamainTca B TOT MOMEHT, KOTJA AJA BeeX i BHINOJHAETCH YCIOBLE
Y! = yl, HOCKONBKY B 9TOM CJIydae 3HAYEHUA Yy YHOBIETBOPAIOT DKCTpe-
MAJbLHEIM yPABHEHUAM.

Ecau B (3) i = k, Beawsuny (2y] -+ ¢xj) MOIKHO MHTEPIPETUPOBATH
KaK MHTErpalbHble [MCKOHTHPOBAHHBIE 3aTPAThl HA UepeMemeHHe U3
BepIUHAL & B BEDIIUHY f; 3amex MCHOIB3YETCS IOJHAS CTPATETHA, HpPo-
pepfAeMas HA UTEPANMA 1 U BRIOIAOMAL IYTY, paree 3adURCAPOBAHHY 0
JJI BepIIUHBI £ B cocTaBe mpPoOHOM cTpaTeruu, UPOoBepAEMOil HA uUTepa-
nuu n. Ecau mpu 3ToM AJA HEKOTOPOTO K BEIACHUTCA, YTO mpu BeIOope
oyru (k,j) Y% << yh, To, BEDOATHO, pEUIEHHE MOKHO ONMOJHUTEILHO
yAYYIIATh, BHOUPAA 9Ty AYTY 6CAKkWi pas, KOTTA MEL OKa;KeMCSA B BepINK-
He k. HoBoe snauenme yp™ orobpaaer MMEHHO TAKYI IIEPECMOTPEH-
HYI CTpaTerumo.

Tarkum o6pa3oM, MOKHO C/leaTh BA/KHE BHBO: €CIM TPU HCIIOTb-
30BAHMM HEKOTOPO#i cTpaTerwm hocmoskHo BeIOHpaercs nyra (k, f),
TO MOJKHO MPOBEPUTH, HEIb3d JH yIyIMUATH pellenne, HCOOJb3Y
TaKo# KpuTepuil, mpu Koropom ayra (k, j) BeiOupaerca TOXBKO B Kade-
cTBe meryuyezo peinenmal (IToT BEIBOJ cCiefyeT HmpOTECTh MOBTOPHO,
mOTOMY 49TO NOJYYeHHHH TJAy0OKUA pesyanpTaT BOBCE He OYEBHICH.)

Merog mocienoBaTeNbHHX mpUOIHKEeRUEt B HPOCTPAHCTBE CTpATETHR
ofbaagaer CciegIyIOMUMU CBOHCTBAMME:

D)y < y? naa mobofi Bepmiummel i u yptt << yk, ecam Y§ << yp.

IT) Aaropurm sBJAercs KOHEYHBIM, T. € PAacYeThl BHIIOJHATCH
3a KOHeUHOe YuCJIo HTepanui.

[I1) Crparerus, no3BoaAmINAA o 3aBePIEHNI0 PacdeToB [0CTUYD Y7,
ABIAETCA OHTUMANBHOM,

Kax 6ymer Goxee derko morasamo B pasmg. 12.5, meron mocaemoBa-
TeJbHHX OpHONMKEHHA B HpocTpamceTBe crparermit obmagaer cdopmy-
JNUPOBAHHBIMA BHIIIE CBOMCTBAME IOTOMY, 9TO OH BECLMAa OJIM30K K CUMI-
JlekcHoMy Merody. Ha RKayKpol mrepanuu TeKyImas cmpamezus sABJIAETCH
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AOIYCTUMOM; OJHAKO COOTBETCTBYIOIIME 3HAYEHUS HEPEMEHHBIX y; MOTYT
i He OLITh TOMYCTUMBIMU B TOM CMEICIIE, YTO OHM MOTYT HE YOBIETBOPSATH
IKCTPEeMalbHBIM ypaBHEHHAM. [IpaBuiio OpeKpamieHus pPacyeToB mpej-
crapiaser coboil mpoBepry momycruMocTu. Jl0KazaTedLCTBO CXOXMMOCTH
MeTofa HTepanuil Mo CTPATEruAM K ONTUMAJIBLHOMY PeIleH’I0 3a KOHEedIoe
9HCJI0 HTeparmuii BechbMa HALOMUHAET [OKA3aTeILCTBO TOTO, UTO WIPH
CUMITIIEKCHOM METO/(€ TUCXO UTepPAIuil o TPeKpamenus pacieToB ABIgeT-
c¢a wouHeuneM. CyTh [OKa3aTeNbCTBA COCTOMT B TOM, 4T0 BBHUAY [) MEI
HUKOT/A He BO3BpAIlaeMCS K paHee mpoBepeHuoil crpaTterun. Ilockoasky
9HCJI0 BO3MOMKHBIX CTPATEruil ABJIAETCA KOHEYHBIM, B KOHI[E KOHIIOB
UTEepAaTUBHHII Iponecc IpeKpamaercs.

IIpu cpaBHEHUH METOOB TMOCIEOBATENbLHHX NPUOIMKEHUE B Hpo-
cTpaHcTBe QYHKIUWA W B IPOCTPAHCTBE CTPATETWH 3aMOTUM, 4TO O HH
U Te jKe pacdyeTH BHIIOJHAKWTCA ANA HAXORAEGHUS 3HAUCHWH IpaBBIX
qacreil B (4) m meBwx wacredl B (3). B merome wrepanuii mo KpHTEPHIO
TOoJyYCHHbBE HAa HEKOTOPOH WTepaluu 3HAUEHHA UCIONB3YIOTCA Ha CJle-
Ayiomed urepanud B KAYECTBE HOBHIX NPUONMKENHHX 3HA4YCHMH ¥;.
Hauporus, nossie mpubamsxennsie 3HaY9eHHA y; B Merofe uTepanuil mo
CTPATETMAM BHYUCIAITCA ¢ MOMONIBI0 [OMOJTHUTEJIBHBEIX PACUETOB,
a WMeHHO B pe3ylbTaTe peNIeHus ypaBHEHUIN pacueTa «CTOMMOCTU Bep-
muey (2) Ha caenyouieil wrepamuu. TH JOMOJHUTEIBHBIE BHIYICIEHHUSA
€CThH I[eHAa, KOTOPYIO MBI IJIATHM 3a obecrmedeHne CXOINMOCTH 32 KOHEUHOoe
9UCJIO WTeparnui.

Merox wurepanuit mo crpaTerusim AeMOHCTPUPYETCA Ha WHCJIEHHBIX
npumepax B pasg. 12.4.

B cerm, rue mas myrm (i, j) kospdUIMEHT AMCKOHTHDPOBAHUA DPABEH
o;;, 3aMeHa o Ha «;; HeoOxoxuma aummb B ¢Popmyrnax (1) — (3).

12.3. MUHUMHN3ANUA CPEIHEIO SO@OEKTA 3A OTPE3OH

Hennaa omupars, 970 9KCTpEMasbLHble yPaBHEHHUA OTHOCHTENBHO Y;
B pasn. 12.1 oramyrca mpurogwbiMm upm o = 1, IOCKOIBKY B 5TOM
ciyuae cymmapubiii sddert nasg OecKomedHOro INAHOBOTO IIePHOAA
MOkeT OBITH GeckoHeuHO GOnbIuM (Hampumep, ecaum Bce ¢;; >0). Jlas
TOro 4TOGH HOCTPOMTH Tpefyemoe (PyHKIUOHATBbHOE ypaBHeHWe, Iepe-
numeM Bce (OPMYJIH € KMCOONB30BAHMEM SKBUBAJIEHTHOTO CpeJHEro
apperTa 3a oTpesok, a 3arem upumem o = 1.

Haunem c¢ upepmosioienus, 4To HaM yAaloch BEYHCINTE JKBHBA-
MeHTHBIH cpefHuil 3BEeKT 3a OTPE3OK A KayKIOTO K3 BO3MOKRHEBIX
Ha& [AHHOW CEeTH IWKJOB M ¢ COOTBETCTBYET HAWMEHBIIEMY W3 3HAYCHMH
apderra npm o = 1. Pazymeercsi, upm pemniesum HNpPaKTHYecKo# 3ajgaum
He;KeJlaTelbHO BHIYNCIATH BCE BHA4YeHHWA cpefgHero afderTa, moaTomy,

KaK NMPaBWIO, UCTUHHOE 3HAYEHWE ¢ O0CTAETCH HEM3BEeCTHHIM JI0 3aBeplle-
Husa ontummsanuu. OHAKO B NPUBOJUMEIX fajee anre6pamdecKux npe-
06pas3oBaHUAX ¢ CJEyeT paccMaTpUBATh JHINb KaK CHMBOJ, obo3Hadaro-
muii Takyi0 BEINYWHY, KOTOpasg, HECOMHEHHO, CYIIECTBYeT.
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dua 1oro urofm m30e:KaTh HEOOXOMMMOCTH PACCMOTPEHHA MHOIHX
9aCTHBIX CJyYaeB, MONOTHHUTEILHO IPHMEM, 9To CeTh obiajaer ojpauM
CBOMCTBOM: npednoaazaemcs, wWmo cyuyecmeyenm Mapuipym, mouKee,
HAnpagAeHKbLl mapupym, eedywuil om w60l sepuwuntt i k 00nol (no
kpatined mepe) U3 ePULUN, 6TO0AWUT 6 Yuka, KOMOPHIL nossossem

docmuub ¢. (ITO yCIOBHE YIOBIETBOPAETCSA, HampuMep, B TOM ciydae,
eclin CYIeCcTBYeT HANPaBJIEHHBH MapmpyT OT dw000it BepmuEH i K dwoboil
Bepmure j.) IlomoOmbili moaxom pasbACHAETCA HEKE; OH MOKET OBITH
MoanpHIEPOBAH TaKWM 00pasoM, 9TO IO3BOJHAT PacCMaTPHBATh W CETH,
He obnamammme yKazaHHHM CBOHCTBOM.

Ilocrpomm $ynrmmonanbHbe ypaBHEHHsA, BRIpUaomue ¢. Kak unra-
TeAb YBHAWT [ajiee, STH YPaBHEHHA BKJOYAT ¥ Jpyrme HeoOXonuMble
A DACUETOB BEJIAYMHEI, a HMeHHo w;. Ciexyer mpelynpeauTh, dTO
OPHBOJMMHE HEKEe cO0Opaskenna He OTBEIAIT MOJHOCThIO TpeOoBaHUAM
CTPOTOr0 MaTeMATHIECKOr0 AHAJM3A; OHE MPHMBOAATCA 3[e€Ch JAMDb A
00BACHEHNA KOHEUHHX pe3yIbTaTOB, KOTOpHE caMu mo cebe Moryr
HOKa3aTheA CTpPaHHBME. [[0aTOMY eciim YMTaTeNhb HETEPHOENHWB, OH MOMKET
OIlyCTHTh HBPHCTHYECKHE COOO0pakeHNMA © TepeldTH HemocpeacTBEHHO
K JKCTpEeMAJNbHEIM ypasmeHuaM (5).

Benmgmny sksmBamenTtHOro cpemmero sddexTa s Kakmgodl Bepmum-
HHL i, paBEy® (1 — @) y;, yno6Ho ¢BA3aTH C ¢ HOCPEICTBOM CIETYIOMETO
COOTHOMIEHUA, ONPedeIAIIEro Ww;:

l—ayy=1—a)w; +¢, 0<a<] (1)
(mokaskuTe, Kakoil cMbIca BJo)keH B BeaWmumHy w;). Takmm obpasom,

yiEwih_La, 0<La< 1. (2)

Mos®kHO HHTEPHOpPETHPOBATHh w; Kax PasHOCTh ME&KAY y; #A ¢/(1 — a),
IpHYeM NOCAeJHASA BEJMIAHA €CTh WHTErpPaJbHBI JUCKOHTHDOBAHHLIMA
5pdEeKT OT MOMYyIEHUA ¢ HA KAXKLOM OTpe3Ke B Teuenme OEeCKOHEYHOro
HoraHoBoro mepuosa. [Ysxe cama cucreMma o0o3HadeHHil ABJIAETCA HETOU-
HO#, IOCKONBKY W Y;, W W; 3aBHCAT OT O, TAK 9TO HpaBHIbHee OblI0 Onf
HCIO;Th30BaTh obo3nadeHus y; (o) u w; (a).]

Torna skcrpemManbHoe ypaBHeHue, mpuseferrnoe B paszf. 12.1, moxHo
HepenucaTh B CIEIYIOMEM BUTIE:

¢ . ¢ :
Wi+g—= Inin (oc (wj—}—r_—a) +Cij] mas Beex BepmmA i, (3)

1o BceM (i, )
B CeTH

HOCEOJIbRy ¢ eCTh BeJIMYMHA OOCTOAHHAA, CJaraeMnie, BRJIKJIAKOOHAC

¢, MOKHO 00heNEHUTEH IR0 MEpPEeHecTH OJHO M3 TAKHMX CIAraeMbiX B mpa-
BYI0 9acTh (3) m3 mepoit, ambo B JIeBylo 9acTh U3 IpaBoil. Me Bocmoan-
3yeMCs mepBo#l u3 OTHX BOBMOKHEIX aTbTEPHATHB, MOCKOJBKY OHA ONY-
ckaer o0o0menme Ha CIydall pasaWIHHX KOQPHUMEHTOB NHCKOHTHPO-
BaHUA o;; AaA Raxmoit ayrm (i, j). Takmm ob6pasom, Kak HETpYAHO
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fipoBepPUTh, BEHIpAKeHHEe (3) MOKHO NPENCTABETh B CJAEAYIOUIEM BHIE:

w;= min (aw;+c;j—c). (4)
no BeeMm (4, J)
B CETH

Ipu o =1 spupaskenme (4) yopomaerca:

wy= min (w;-+c¢;j—¢) AAA BCeX BePIHUH i. (9)
o BceM (1, §)
B CeTH
Ecam mepemecTr DOCTOSHAYI0 ¢ B [I€BYI0 YacTh, HOJYYHM SKBHBA-
JEHTIIOe BBLIPAXKEHUE
w;+c= min (w;+c;;) RIA Bcex BepHINH i. (6)

o Beem (1, j)
B CeTH

(Ilpu Tounoii cmcreme oGosnauennit w; B (5) u (6) DpHHUMAETCA PaBHLIM
mpegeaLHoMy 3Havenmio w; () mpm crpemrienmm o K 1 cuusy.)

o cux mop moJsarajoch, 4T0 mpeoOpasoBaHWEe OPHBEIEHHLIX paHee
DHCTPEMAJIBHEIX YpaBHEHMH, COOTBETCTBYIOMMX o << 1, B axcrpemans-
HEe ypasHeHusa (5), rme o = 1, aBasercs oupaBpanHbiM. [Ipm Tarom
upeofpa3oBaHUK NPEIIOIATAETCA CYDIECTBOBAHHE CTAlMOHApHOM cTpa-
Ternd, ONTHMAJLHOH B TOM CMBICJIE, 4TO OHA BRJIKYAET IHUKI ¢ MHHHA-
MAJIBHHIMH JKBHBAJICHTHHMHA CpPEHAMY 3aTPAaTaMH 3a OTpe3ok. Taxoe
TpPeno/0KeHne ONPaRano, IOCKOJBKY MOYKHO OKA3aTh CIENYIOIMYI0
TEOpEeMY.

Teopema o crTammoHapHOR cTparteruun Bcerga
CYIMECTBYIOT eIWACTEEHHOe KOHETHOE ¢ M KOHEUHLIEe Wj;, YHOBIETBOPI-
mye JKCTPEMaJbHEM ypaBHEHHAM (D), IpHYEM COOTBETCTBYIOMAA CTa-
NUOHAPHAS CTPATernd BKI0YaeT NUKJ, JJIA KOTOPOTO BKBHBAJICHTHLIE
34TPaThl 34 OTPE3OK SIBIATCA MUHUMATLHEIMH IO BCEMY MHOKECTBY
BO3MOJKIIEIX CTPaTerni.

Kar u B cayuae a << 1, gyra, koTopoil coorBercTRyer MunEMyM (5)
nnu (6), orobpasKaeT pemeHwe, KOTOpoe CJIETyeT HPHHHMATH, HAaXONACDH
B Bepmune i. Takasg cTpaTerua JOMKHA BRINTATH HE MEHee OJIHOro
nurga. Crparerusi COOTBETCTBEHHO NIpeCTaBIAAETCA B BUAE MapupyTa,
HAYMHAKINErocs B PACCMATPHBAEMOH BEPIIWHE [ W BEAYIETO K IUKIY,
IJIA KOTOPOTO JKBWBAJEHTHBIE CPEJHUE 3aTPaThl 3a OTPE3OR ABIAITCA
moamMansHeMu. (Padymeercs, B IMKA [0/sKHA BXOAWTH BEpIIUHA i.)
Eciou onTmMajsibHafg CcTalMOHADHAS CTpaTerws BrJIogZaeT Oomee dwem
ONWH IHKJ, TO [JA BCeX IIMKJIOB SKBHBAJEHTHHE CPEIHHE 3aTPATH 3a
OTPE3OK OB OHTH OAMHAKOBRIMA. JTO CJIEAYyeT U3 CAEIAaHHOr0 paHee
JIOLYMEHHS, YTO BCETJIa MOMKHO OTHCKATH MAPWIPYT W3 1060# BepmuHsL i

K BEpIINHEe, BXOI[H]ILEH B IIUKJ, I'ie JOCTUTAEeTC A C. HOCI\OJIbe ¢ CBA3aHO

C IUKJIOM, a BEJUYMHEI C;; CTAIIMOHAPHHEI, 3HAYEHHE ¢ OJHOBPEMEHHO
SAIBISIETCST CPEeJHUMHI 3aTpaTaMyU 3a OTPE3OK, MUHMMAJBHBEIMA JJA BCex
BO3MOKHBIX I[AKJIOB. OJTO BHAUMNT, 9TO HOJXOJ] HA OCHOBE «DKBHBAJEHT-
HorOo cpepmero addexTa 3a OTPE3OK» IO3BOJAET HAUTH CTpaTerui,
ONTUMAJBAYI0 [0 KPHETEPHIO «CPeTHHE SPQexT 3a OTPE30K».
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Har ymoMuwnanoch Bhlllle, BeIUYMHB W; TNPEACTABIAIOT HHTEPEC
TIaBHBIM 06pas3oM ¢ BBIYUCIUTENHHON TOYKM 3PEHHs — IJIA TOro 4ToOH

BHIYMCJUTh ¢ U HAHTH ONTHMAJNBHYK CTPATerwio, HEOOXOAMMO Ompeme-
AuTh 3mavenud w;. OIIaKo CYMECTBYeT HECKOJIbKO WHTEPIPEeTAInil
HKOHOMUYECKOT0 CMHBICIA w;. Bor omua u3 mux. M3 (2) ouesmpgxo, 4ro
aasa goboit maper [ u f

Yy — Yy =w; —w;, 0L o<,

Takum o6pazom, IpelesbHOe 3MAYEHHE PASHOCTMU MEKIY HHOTETPAb-
HEIMH JMCKOHTHPOBAHHBIMYI IIOKA3aTedAMIA [JIA BEPUIMH | M j IPH CTpeM-
aennun o ® 1 paBHo w; — w;. CrmemoBareipHo, w; — W; MOKHO pac-
CMATpPUBATh KAK nNpupauerie 3aTpar, o0yCIAOBICHHOE HAXOM/EHUEM
B BepmmHe i, a He B BepmumHe j mpm o = 1.

Meton nrepaumii no crpareruam. Ilpu o = 1 mgna pemenus (D) mau
(6) mosker OBITH HCHOMB30BAH METOJ IOCHETOBATENBHBIX NPHOIHKEHUR
B mpocTpamcTBe crpareruii. duas ymobcrBa maiomenua OygeMm mpe-
MOJIAraTh, UT0 Ha KAXCOOU Umepaylu nposepsemas Cmpamesus sKiloudaen
00ukr yuka. [lomonHuTenbHbe yKazaHus, TpebyeMue A pacgeroB IpH
HaJIMYuHd HA HEKOTOpoll wuTepauum OGojee OJHOTO UUKIA, NPUBOIATCH
B KONIE HACTOAILEro pasmeia.

Fenu maiigenst 3madednsa w;, YAOBIETBOPAIOIINE DECTPEMAJbHLIM
ypasuenuam (5) u (6), mobasienme ogHoil M TOH sKe KOHCTAHTH K 3THM
3HAYCHNAM [aeT HOBHIE 3HAYEHNA, TAKKE V/OBJICTBOPAIOMMUE TAKAM
ypaBHenuaM. Taxum o6pasom, 3HaueHHA Ww; HE ABJIAITCA €IUHCTBEH-
HHMH, W B MPHBOAWMOM HU/Kke QJITOPUTME YAO0O0HO NpPHHATH OHO U3 HUX
paBunM Hyao. [as onpemesnennocTu mnpumeMm wy == 0.

AJITOPUTM BRJIOYAET CHEIYIOIIUE OIepPAIUH:

Hlaz 1. BrifepeM mpoOM3BOJBHYI0 MCXOAHYIO CTPATETHIO U IPHMEM
wy = U.

HMlaz 2. Ina 3apamnofi npoGHOE cTpaTerud BHYKCIMM 3HAaUe-
HAA w; W ¢" B COOTBETCTBMM C YPABHEHHAMH pacyuera «CTOMMOCTH
BEPINAHY»

w§ — w} +c™ = ¢;; nua Bcex BepmuH { (HopMyTBI pacuera
«CTOMMOCTY BEPIIUHY), (7)
wy =0,

rjae ayra (i. j) orobpaskaeTr pemieHme (s BEPINUHE! {, COOTBETCTBYIOMICE
KOHKpPeTHO#l 1pobHO# cTpaTerud.
Illlaz 3. IIpoBepuM BO3MOKHOCTH AAJbHEANIET0 YIYUIICHNAS, BRTACIUB
min (] +¢;;— ™) = W7 (noKasaTenu BOBMOKHOTO yiIydmenns ). (8)

mo Beem (%, J)
B CeTH

Hlae 4. Tiperparum pacuets, eciim W]} = wl ana Bcex i. B mpoTus-
HOM cJyyae H3MEHHM CTPATeruio /UJIA KaykAOW Takodl Bepmuun k, AIA
rotopoin W3 <C wj, BufpaB gyry, mo3BoJARIIYI0 A0cTHYL B (8) 3Haue-
uuss W} Ilepefinem or ureparumm n k mrepanuu (n -+ 1) u obpaTumes
K BHIIOJHEHHKIO 1Iara 2 Ha OCHOBE HOBOW IpoBepAeMoil cTpaTeruu.
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Texnura peurenms. 3amerum, 410 B (7) Tpefyerca pemurn cucTeMmy
AFHeWHLIX ypaBueHuil. Keiam mpoBepsemas cTpaTerusdg BRIKYAET OXHH
NHKJ, ypasHenusa (7) Bcerjja MMeOT ejuHCTBenHoe perrenme. OTMeTHM
TaK/Re, YTO, €CIW NMPOCYMMHPOBATH ypaBHeHua (7) 1JsA BCex BepIinH,
BXOJAMMX B IUKI, Wy B3aMMHO YHHYTO;KAWTCSA, TaK 9TO B pesyJjabrare
mOJTyYnM

= E ¢;j/UMcII0 IYT B IUKIE. - 9
no scem (i, j)
B LHKIe

Mer mposenm ¢opMyny pacyera morasaTeseil BO3MOKHOTO YIyuile-
HuA (8), ocHOBamHWyn Ha 3JKcTpeManbHMX ypasueHmsax (5). Caemyer
OTMETHUTL, 9TO cJaraeMoe ¢" B (8) He BanAer Ha Pe3yIbTaT MAHAMU3AIUH,
ITooTomy omepanmsa BeramTanua He o6A3aTeNbHA MPU HAXOKICHHM MUHM-
MyMa, oHa Tpebyercd Junib NPH WCYUCIEHUH Pe3yIbTHPYIOIET0 3Hade-
uug WP, 9ty dopmyay yrobro mpencrasuTh B Buie (8), HOCKOILKY OHa
MoceT OpiTh 0600mena wa ciayuadl pasiaMdgHON IJINTENBHOCTH IEPEMele-
HHA 1O OTJeJbHHIM JIyTaM.

punsas pomKruLe MEPH MPEOCTOPOKHOCTH, 9To6b M30e:aTh 3aUK-
TUBANKA, AHAIOTAYHOTO BOSMOJKHOMY 3allMKJIMBAHMIO TPH HCIOIB30-
BAHUY CHMILIEKCHOTO METO[a, ITOJYdYaeM aJropuT™, obmajaiouiui clie-
JYIOLUMHA CBOWCTBAMU:

I) Ha xampoit wurepamum ¢" << ¢"-L

1) Boiguciaenus mpeKpamapTes IIOCJe KOHEUHOro Yheia UTePaIimid.

IIT) OnTumansnoil mo 3aBeplieHUIc PACUETOB HABJIAETCHA CTPaTerusd,
mo3BoaAKIIAA mocTuub WP,

Ilyers h;; — amcao orpeskoB, HeoOXomuMoe 1A OEPEMENIEHHA 0[O
Ayre (i, j), u ocijzochif. Torpa (3), (4) = (5) MoskHO HpefcTaBUTL B Cle-
AYIOIeM BHUje:

¢ mi DY ¢ )

L T L R B M
B ceTH :

wi=_min [oagw;+c;—(1+ot .. 4", (Tn

1o BeeM (i,[i)
B CeTH

wi= min (w;-+cij— hijc). (T1T)
1o Beem (i, i)
B CeTH

ITpu yuere roaddunumentor h;; M3MenseIcs COOTBETCTBEHHO 3Hade-
mue ¢® B (7) u (8), a sHamenaTedn B (9) cTAHOBUTCH PABHEIM cymme h;;
mo gyram (i, j), BXOJANAM B IMKJI.

Haske ecam WHCXOAHAA CcTrpaTeTHs BKAOYAeT TOJBKO ONMH IHKI,
cTpaTerny, MpOBEpsAeMble Ha IOCAeYION[HX HTepanusaXx, MOTYT BKII0-
9aTh gBa WM Gosee nmkaa. B atom cayuae HeobxomMa HesHauuTeNbHAA
MojuuKanusas  anropmTma. Ilockoanky B Jaofoft mpoOHOI cTpare-
THU Kajklad U3 BEPUOIWH i JHG0 BXOJMT B OfUH U3 IHKJIOB, 1100 HaXO0AUT-
€A Ha MApWIpPyTe K OJHOMY M3 IMKJIOB, MIOMKECTEO BCEX BEPUIAH MOKHO
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pasbuTh Ha HemepeceKaloN[Uecss IPYUIb, MO0 OJHON TPyHIe MJA KaHIOTOo

nukaa. Ilyets ¢f oGoznadaer cpemumit 5GGHEKT 3a OTPE3OK A MUKIA,
C KOTODHM CBA3aHa BepmuHa i {Mbl OymeM mo-mpe;KHEMY HCHOJb30BaTh
cucreMy obozHadeHuil, IPUHATYIO OIA ceTH oOmero Tmma, B KOTOPOH
h;j — 49mcI0 OTpe3sKoB, HeoGxoimMoe Jia mepememenusa no ayre (i, j)l.

Torpa, ecnm mama mpobuas cTparerns, HeoOXOIUMO PEMUTH CHCTEMY

wi — wi + hyjc} = ¢;; RaA BCeX BepuimH i, (I

TAe Bce ¢}, CBA3aHHLe ¢ OSHUM W TeM ;K€ HUKJIOM, CIUTAIOTCH O MHAKO-
BEIMH, OPUYEM B KaKOM W3 [UKJOB NPOM3BOJBHO BHIOHpaerca ofHA
w3 BePmMEAH i, MiIA KOTopo# npummmaeres wj = 0.
[Tak, mampmmep, eciu OfWH W3 NUKIOB BKIOYAET TPH Bepuimnel 1,
2 u 3, To pomomumreasHo K (I) crposrcs ypaBmeHms P = ¢? = T
u, cKameM, w? = 0.]
Pemnus cmeremy (1), naiizem
min  (¢})=C}{ pmasa Beex i. an
o BeeM (i, J)
B CETH

Ecnu paa wexoroporo k Bmmoausiercsa yciosume Ch << ¢k, TO COOT-
BeTCTRyIUM o6Gpasom mamernum crpateruio Ha ocHoBe (II). Ecam mpum
3TOM HOBAsl CTPATErHs MO-IPEKHEMY BKJI0IaeT 0ojee OfHOTO IHKJA,
cHoBa pemuM cucremy (I), B mpormBnom caywae Bosspatumcsa K (7).

BEcau me ycaosme Cp = ¢} BHUOJHAGTCA AJA Bcex k, TO Ch ONHHAKOBLI
3

Tax/KRe A BeeX k) HPHHAB ¢ PABHEIM 9TOMY 00IMeMy SHAY€HHIO, BHIIIOJ-
HOM, KAK M IpEeKIe, pacder NOKaszaTesell BO3MOMKHOTO YJIyIiIEHHUs
mo Qopmyiae (8).

Mosxa0 ray0:e noHATHL BhHpamenus (D), CBA3AB MX € MOJEIDLIO
HAXOKIGHAA KpaTdaiimero mytm na cetu obmero Tuma. Bsegem oGo-
3HAYEHUE:

cij :cij—'"hijg' (III)
Torpa (5) MOMKHO NpeNCTABMTH B BHUJE '

w;= min (w;j+c¢y;) Auaa Beex § mpm wy=0, (Iv)
o BeeM (i, j)
B CeTH

Cymectnyer ogno pasamume meskny (IV) u oOsanoll Mojenpo naxoix-
meums KpaTdaifmero myTu (HampumMep, B TaKOM €€ BHJ€, B KAKOM OHa
manoena B pasn. 11.9): xora w; = 0, sepmuna I B AeHCTBATENLIOCTH
He fBAAETCA BEPINHOR KoHewHoro cocrosudA. (TpaTerma BmOJHE

MO;KeT BRJ9ATh Ayry Hu3 Bepmunabl [ K BepmuHE j.

ITycte B yrajgauHoii ¢cTpaTerug ¢ €CTh MUHUMAJIbHLIE SKBHBAJICHTIHLIE
cpegHHe 3aTpaTH 33 OTPE30K, COOTBETCTBYIOIHE HEKOTOPOMY IINIKIY.

Torma cymma ¢;; mo Ayram sToro mMmKIa paBHA HYIO. Ecan gug kammoro
F3 OCTAJBbHEIX BO3SMOMKHHIX IIMKJIOB HA CETH CYMMA C;; AIBAAETCA HEOTPH-
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IaTeNbHOH, mpefaaraeMas CTpaTerns ABIAETCS ONTHMANbHOI. B stom
Cclydae HAaXOKJeHHe KpaTdafmero IoyTH METOAOM LOCJIe[0BaTeIbHbIX
opubimxendii B mpocTpaHcTBe (QYHKOME TpupogmT K permmesmio (IV).
Ecnm ke, ogHako, cymecTByer MHKJ, AJSA KOTOPOTO CpeHHE 3aTPATHI,

HCYUCIeHHbBEe B TEKYIMHX C;;, ABIAIICH OTPHUIATEIHHHIMHA, TO MMEETCS
BO3BMOKHOCTH YIAYUIMIEHAA, W aJITOPUTM HAXOH{IEHHAA KpaTdaifuiero myTH,
H3I0keHHHA B pasf. 7.6 m 11.9, okaswBaercs menpurojinbiM. Brmonnsas
omepanud aJTOPATMA, MBI PAHBIIE WIW MOBKEe OOHAPYKHEM, 9T0 MOBTOPHO
mepecMaTpHBaeM W;, OTHOCAMHECH K TOMY I[HKJIY, KOTOPHIA ImpemcTaB-
JAeTCHd B KAYeCTBE BO3MOMKHOIO YIYUIIEHHHA.

Taxknm oOpasoM, Bo3HHKAeT CJIEAYIOMMHA «CMENIAHHBIAY AJTOPUTM.
BrifepeM crammomEapHyl CTpPaTermi0 K BHYHCIAM PE3yILTHPYIOMEE
npobuoe 3mavyennme i. lIpumennum amropmt™ uTepammit mo kpurepmio (5),
gpuBefenawd B pasp. 11.9, rme ¢;; meamcasiorea mo dopmyine (IIT).
IIpameM w} = oo mas Bcex i 5= 1. Ecam npu pacuerax obnapyxuBaercs
IHKJ, TJI KOTOPOTO COOTBETCTBYIONAA CYMMA C;; OTPHMIIATENbHA, MOJK-
HHIM 00pazoM H3MEHHM CTPATETHMIO, HOOBTOPHO BEYHCJIHM ¢ [JIA DTOTO

yaIydmaiomero makjla, OepecinTaeM ¢;; W IMOBTOPHO BLIIOJHHM omepa-
IHH. Kax ToIbKO BHIYHCIEHHA IO AJTOPATMY HaXO:KJIeHuA RpaTqaﬁmero
OYyTH 3aBeplmiaTcad OOoJydYeHHueM 3HaYeHwi Wi, MBI HaﬁHeM, 9TO0 COOTBET-

CTBYIOIMee ¢ OOTHMAJILHO.

12.4, JEMOHCTPAIUA METOAA HNTEPALHN 110 CTPATETUAM
HA YMCIOBBIX NPHMEPAX

Mopenu, npmBefeHHEIE B HACTOAMEH TIaBe, ABIAIOTCA CHO/KHHMH,
W pAacCcMOTpeHHe HEeCKOILKHX MPUMEPOB IOMOKET OBJAjeTh METOfAMHE
onTmMmsanuu. VIMEHHO 5Ty HeJgb MIPeCIefyoT HWIIIOCTPATHBHLIE MPH-
Mepsl, moMemenHie B pasia. 12.4 m 12.5.

B mpmMepax 1 m 2 meMoHcTpmpyoTca mogpoOHbie pacdersl, BRIIOJ-
HEHHHE MeToloM wmTeparmii mo crparerdam, npu 0 L a << 1. B mpm-
Mepe 3 mpm o = 1 mmeerca Gosee ofHOH omTHMAJBHOH CTpaTerud,
¥ BHYACIATEJNHHHIA IPOMECC 3aBepmaercs 6e3 OKomuaTensHoro Bhbopa
OTHOH M3 HTAX CTPaTErmil, KOTODHE ABIAIOTCA OOTMMAILHLHIMH TaKsKe
1 opu 0 << o << 1. MeTox mrepanmil mo CTPATErmAM MOKHO JOMOJHUTD
VKaB3aHWeM, COTJIACHO KOTOPOMY Bcerja BLIOmpaeTcs CTparerds, ONTH-
MaiabHAasg HE TOJAbKO upu & == 1, HO W mpm Bcex a, Gamskmx K 1.

B npumepax 4, 5 m 6 opm @ = 1 onTAMaNLHAS cTpATErdA [JA- 2410601
KOHEYHOH MIATeNBHOCTH MJIAHOBOTO MEPHOAA R 3aBHCHT OT YETHOCTH R.
BwMmecre ¢ Tem B mpuMepax 4 @ 5 mOKa3aHO, 9TO AJTOPHTM HTEPAI[AA IO
CTpPATETHAM MOKET OHpEleNATh ONTHMAJBHYI0 CTPATErdl0 OJHO3HATHO.
B npmmepe 6 amamormuHO mpmMepy 3 mMEETCS HECKONBRO ONTMMAJIBHEIX
crpaTernii; GopMaNbHEIMA METOJaMM, BO3MOKHO, W HE YJACTCA YCTaHO-
BHThH pasjidyme MEKIY CTpaTermeil, OoNTHMAaNbHOR TOMBKO OpH o == 1,
u crparermeil, onramansaoi npm 0 <{ @ < 1. (B mpumepe 7 1a mepsoif
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WTepaluy MoJKHA OLTh BBIOpAHA CTpAaTerHA ¢ ABYMA UUKIAMHI, XOTH
MCXOQHAS CTPATETWd BKIIOYANa TOABKO ONMH THKI, B CBASH C 3THM
npumensiores gopmyasr (I) m (II) mpemmnmymero pasmena.)

Ha »tmx mpumepax gurarens moiiMmer, mouemy HeoOXonummo rayboxo
pasbupaTscA B IKOHOMMYECKOM cMEcie (opMya u aiaroputmoB. Mexa-
HHYECKOE WX WHCUOJb30BAHHE MO)KET NPHUBECTH K YHUCIEHHO LIPABMIO-
HofoGHBIM, OAMAKO ABHO HENPHUTOMHBIM OTBETaM.

Tlosesno mepenucard GOPMYaBI pacdeTa «CTOMMOCTH Bepumrmay (2)
7 Toxasarenedl BosMoykHOTO yayumenms (3) us pasa. 12.2 mpu o << 1,
a Tawmne cooTseTcTByomue gopmynst (7) nm (8) us pasn. 12.3 upm o = 1.

Npnmep 1. Pacemorpmm cers, msoOpaskennyw Ha pue. 12.1.
Ha pgyrax upoCTaBjaeHB COOTBETCTBYIOINWE B3HAweHMA ¢;;. Jlaa Toro
q106LI 11a9aTh PACUETHI METONOM HWTepaIuil 110 CTpaTeTUAM, HEOOXOTEMO

P

Puc. 12.1. Ilpumep 1.

BHIOPaTh MCXOAHYI CTPATETUI0, B KOTOPOM [ KaskN0H BEPIUIMHEL AMEET-
ca BHXOmAmasa u3 umee ayra. llyers raxofl crpatermeit sBasAwTCA:

pepmura I — nyra (I, 4); Bepmmua 2 — ayra (2, 1); (1)
pepmuua J — gyra (3, 2); sBepmmua 4 — nyra (4, I).

Takum 00pazoM, aHHafd CTPATETHA BKJIOUYAET €MHCTBEHHHI MUK —
ayra (I, 4 u (4, ).

[Ipmvienus dopMyast pacdera «cTommocTu Bepmum» (2) us pasg. 12.2,
pPEemInM CJIENYIONIyI0 CHCTeMY YpPABHEHWH, NMHEHAHHX OTHOCUTEILHO Ji:

0

Y = ayg + €445

0

Y, = ay;) + Ca15 (2)

0

0 .
ya — 05!/2 + 6'32,

L 0
Yy = ayi T C44.

s
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KOTOpPHIE MOMKHO MpPeACTABHTH B CJEAYIOMEM BHfE:

Y —ayy =3

—ay, + U = 4;
SN . (3)

- ayz + y3 — 1a

—ay; + i =1

B xomEKpeTHHX 3a7auax 3HaYeHHE of QUKCHPYETCH HA OUpeeNernioM
ypoeue. OmHAKO TOJE3HO BHIOJHUTEL 3[[ECh PACYETH, HE YCTAHABIUBASA
KOHKPETHOTO 3HAYEHHWHS ¢ U BHABJIAA €ro BIMAHHE HA PE3yIbTATHI.
Pemum mepsoe u weTBepTOe ypaBHEHmS OTHOCHTENLHO Y # Y (3TO ypas-
HEHMs A BEPIIMH, BXOAAIINX B IHKI), a 3aTeM OCTAJILHLE ypaBHe-
nua. Moxno ybemmthca B TOM, UTO:

y‘i’:—ﬁ%;
yi=ay) 4=t 4
Y= ayl 1 =LA 20 008, )
=1,

Hocratouno ogHoro B3rasga Ha puc. 12.1, 49T06m1 yBmuern, d9rTo
BO3MO;KHOCTB BEIOODA DemIeHHiT CyMEecTByeT TONBKO AJMA BepmuH [
m 2—wu3 sepmuH 3 W 4 BHXOJUT BCero JHmb 1O oxHOH mayre. Ilpm
0 L a<<1, cormacEO ¢QopMyle pacueTa moKaszaTeleil BO3MOKIIOCTH
yayumenna (7) ma pasa. 12.2, gaa sepmumum I mMeem

min (ay,+ c1ay Y+ Ciq) =

o 44-4ho—a2—3a3 311
_mln( p— , 1—a2):
341
=1ia°§EY‘I aas ayra (1, 4) npu 0 < e <1. (5)

AHAJOTHIHO 3JTOMY [JA BEpPIIKHK <

min (ay} + Ca1y QY3+ Ca5) =

o (4+30—302 4o 203 —3xt

= min (ST, SR )

4 — a2

=T Yy aan ayrn (2, 1) (6)

upu %<a<1.

[MockonbKy ANA Kask(0f BEPIIMHE { BHIOJHAETCA yciopme Y5 =y,
HCXOlHAA CTPATeTHA ONTUMAalbHA, eClIM TOJbKO —23—-< o << 1.Ecam sxe
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a <—,23— , Torfla MuemMyM B (6) moctmraercs ma ayre (2, 3), m 31O peme-

HUE J0JLKII0 HA CaeAywmeld urepauumd samenars ayry (2, 1). Yumrareawo
npegiaraercd ofpsacunTh, moueMy mpm o << 2/3 myra (2, 3) sBasercs
TYYIIEM pelleHueM.

YG6egumca B TOM, 9YTO OOKA3aTelb BO3MOKHOTO YIYUIIEHAA [IJA
ayra (2, 8) B (6) pmeiicTBUTENnbHO OpencTaBiser cofoll HWHTerpajbHEE
AUCKONTHPOBAHHBIE 3aTpPaTH HA MEpPEMEMeHue W3 BEPIIMHH ¢ B Bepmu-
Hy 3, n3 & B 2, 3arem B BepmmHEy ] ¥, HAKOHem, mo meTJie, COCTOAMIeH
n3 pepum ! w 4 m coegmasommx mx nyr. Opmaxo ecam myra (2, 3)
JIeUCTBATENBHO HCHOAB3YyeTCsi BMecTo (2, 1), TO MHTErpajbHEE AUCKOH-
TAPOBAHHBIE 3aTPATH HCYMCIAIOTCA Ha MNEPeMemeHne W3 Bepmumabl 2
B Bepmuny J u obpaTro no nukny 6eckomednoe umeao pas. Taxmm obpa-
30M, MOKHO ONPEEeINTh, LPEeITOYTHTENEH JH NOBTOPAIOINHICA IHKI,
BRIOWAOmMuil Bepmunel £ u J, OPOBEPHUB, YIYUMAETCA IU pemeHue Opd
OTHOKPATHOM OPOXOKIEHMA 3TOr0 HHUKJA.

W3 puc. 12.1 pupno Takske, uTo TOJABKO cTparterma (1) onTumanbHa
npa o = 1. Ilukn ¢ MUHAMANBHEIME CPEIHEMH 3aTPATAMH COCTOUT

us nyr (I,4) u (4, 1), rax uto ¢ = 3';’1 = 2.

Ilpumep 2. PaccmorpuMm ceTh ¢ mapaMeTpaMu, NPHBEJEHHHMHA HA
puc. 12.1, onmaxo mpumem ¢, = 3. Ilockonsky mexomgmas crpaterns (1)
He BRJIOYaeT 9Ty AYry, TMPOBEpsAeMbie 3HAYEHHA Y3 COOTBETCTBYIOT (4).
AHanoruumo STOMY pacders IoKasaTeleil BOZMOMKHOTO VJIYWIIEHHS
no ¢dopmyne (5) malor Te ke pesynasTaThl. Bwmecre ¢ TeMm

_ 34oa+ta?4-2a3—3at

Yyt Cop = Tt | : (7)-§
n B pesyaprate npm 0 € a << 1 momyumm 4
ays + ¢s =Y, naa gyrm (2, ). (8)

Taxum o6pasom, nyra (2,3) 3amenser B IpoBepAeMoll CTpaTeruu
ayry (2, 1). 9To B CBOIO ouepedb 3HAYMT, 4TO OpH n = 1 BTOpoe ypas-
neHme B cucreMe (3) saMeHsAeICA Ha

—ayt +y3 =3 (%)
W 1OBO€ penieHme mMeeT CJAelyomuit BOA:

3+1a
N=Y=1—g

y_a_1+3a (10)

3= Y= {—a2°

Temepr mokazaTeam BO3MOKHOTO YJIyUmeHHsA i Bepmue I m &
opu 0 << a <<1 ofmHakoBH:

443a—302 341a\ 3+1a

1—a2 '1——a2)—“1—a2

ansa sepmuua I u 2. (11}
Brumcnerns npexpamanoTcs, IOCKOABKY A BCeX i Y =

min ( =Y'=Y!
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pumep 3. [lpojoKEM pPACCMOTDPEHHE IPHBENEHHOTO BHINE NPH-
mepa, npuuas « == 1. 13 pme. 12.1 (¢ BHEceHHbIM maMeHeHHeM c,3 = 3)
BUI(HO, 9TO UHMKJIb BepumH [ ¥ 4 n BepmuH 2 ¥ § B DABHOH Mepe onTH-
mansubi. Hawas ¢ mexopnoi crpartermw (1) m mpumenms dopmynsr pac-
gera «crommocTu Bepmmey (7) w3 pasp. 12.3, moayumm cucremy ypas-
HeHNiA:

o — = ey —
wg — = oy —
wl — ul = c3y — O (12)
w? — ul = cyy — ¢
w} = 0. \

Momno yGegmrtecs B ToM, uro cmerema (12) wumeer . caepyrwomee
pemmenne:

=0, =0, wl=2 wl=1, uw=—1. (13)

Pacuer moxasareieil BOsMORHOTO yaydmenus no ¢dopmyiae (8) us
pasm. 12.3 gaer ciaegyomume pesyJbTaTHL:

min (W + c1 — € W) + gy — %) = (mas Bepmmmbr 1)
=min(2+4—2, -1 +3—=2)=0=W? pana nyru (1, 4); (14)
min (@® + ¢y — €@, Wl + cp3 — %) = (mna sepmmmnr 2)

=min(0+4—2,14+3—2)=2=W] pgaa obenx nayr. (15)

Pacuerst upexpamanTca, MOCKOIBKY [ia Beex i WJ{ = wi.
OrmernaM, 4To XOTA HCXopHas crparerms (1), BRiIm®awmas epum-
CTBEHHBI UUKA w3 Bepumimn I m 4, corilacio BHIYMCJIEHHLIM IIOKa3aTe-
AAM BO3MOMKIIOTO VIYUINEHHA, HABIAETCA ONTUMAJLHOW, IPeIHOYTH-
TeNbHON, BEPOATHO, Oyner Bce iKe albTePHATUBHAS ONTHMAJLHAHd CTpa-
Termd, BKIOUAKIMNAS TUKJI U3 Bepmuu £ m 3. IT0 oGpACHAETCA TeM,
aro fiyra (2, 3) omTEMaNbBIa HE TONbKO 0ph & = 1, Ho u ABAAeTCA eOuM-
cmeerioti onrraMaibroi gyroit mpn 0 < o << 1, kak aTo moATBEpsRIAET-

ca (8).

Hyers
?i,-=c,-j—?:cij——2. (I)
Ha pme. 12.2 mnsofpamena ceTs, Oaa koTopoii
w; = min  (w; +¢;;) B w =0. (ID)
1o necem (i, 7)
B CeTH

3aMerEM, 9TO CyMMaprnas (JIMHAY OUTHMAJBLHOTO NHKJIA paBHA
HyJdio, TOT/Ia Kak AJA J060ro Ipyroro NUKIA oHa CTPOro IOJOKHATEIRHA.
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ITpumep 4. Paccmorpum cers, usobpaskennyio ua puc. 12.3. Buauane
npameM ¢, = 1,5. Ilpm usydenun cetu GricTpo obmapyskuBaeTcs, 4TO
npu o = 1 ayra (2, 3) aBaserca aywinmuM peinenmem, dem ayra (2, I).
Ecnu cHoBa W ¢cHOBA B TeWCHWE PAMA OTPE3KOB HAYMHATH W3 BEPUIHHEL 2,
TO MHKI, BRANIAOMMA Bepumael & u 3, 06yciIoBIMBaeT MEHbBITNE COBO-
KyOpele 3aTpaTel, deM [uka m3 Bepummn 2 u 1.

Hapany ¢ sTuM HE CTOJL ACHO, MEHCTBUTENbHO Jd mpu o == 1
nyra (I, 8) ayume pyra (I, 2). Hdus BosACHERHA HPUYAHEL HDTOTO BEITHC-
J@Te, MPOXOAA OTPE30K 3a OTPE3KOM, COBOKYIIHEIE 3aTPATHl € HavaJja
NIAHOBOTO IEpHOja /A MapuipyTa, Hadugaomerocs B Bsepuiuie, 1,
HAYLIeTo B BepIOIHHY 2, 4 3aTeM 0 HUKIY, BKIOYAIOMEMY BePOIUHE & U 5.

wy=-1 wy=1

Puec. 12.2. Iipumep 3 Puc. 12.3. Ilpumep 4.

(Ha pyrax TpOCTAaBIEHH c¢;j).
CpaBruTe 3Ty CcyMMy ¢ aHAJOIWIHBIMU BaTpaTaMu s Mapmipyra,
ugymero B Bepwuey J wuz BepwuaH [. Yurarensr obGmapysxur, dro
myra (I,3) Gonee unpegmodruTespHA [pPH HEYETHOM UHCIE OTPEIKOB
(1, 3, 5,...,) B nmanosBom mepuose, a nyra (I,2) — npum uernom.

YTo e NpOUCXOAUT NPH MCOOJB30BANUE AJTOPUTMA HUTEPAILMH

B 1poctpatcrBe crpareruid? IlycTn wmexofamoii cTpaTermeil spJsiercs
clegyionasa:

epuimua I — pyra (I, 8); sepmmua 2 — nyra (2, 3);

BepimaHa 3 — ayra (3, 2). (16)
Haiinem suauenms y}, pemus cmcrTeMy ypaBHEHuUiA:
yi = ayy + cis
Yg = ay £ Cay; (17)

0 0
Ys = ayp 1 Cso-
Herpynno y6emurhes B ToM, 4To pPEIICHWE WMEET CHEVIOUMA BHJ:

o 1+dbda+ta?
Y= {—oZ »
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24-4a
Yo=Trms (18)
44 2a

o __
ya‘*»l_az'

Pacuer mokasaTeseil BO3MO/KHOTO YJIYYUICHHUS [AJf BepIIMHB | maer

min (cyy -+ ciz, Y3+ Cra) = (na BepmmHEL ])
. 1,542 2,502 144 2 .
= min ( . +1ii2 =, if;a )EY‘I ana pyrum (I, 2) (19)

1
npu §<a<1. Takum o6pazoM, mnpm OOJBIIMX 3HAYEHHAX «

ayra (1, 2) ayawe ayrum (I, 3), trax uto crpatermio (16) meobxommmo
3aMeHnTh. HoOBasd onTmmanbHasi crparerus HMeeT CJIeIYIONMi Buj:
1 ___ 0 1 __ ,0 1 0
y: - Yn yz = Y Y3 — Y3 (20)
Temeps NpuMeHNM aJirOPHTM HTEpaliMii OO CTpaTermaM mpu o = 1
n yGenmvcs B TOM, YTO IPHBEJEHHOE BHIIE pemeHHe, BKIIYaomee
ayry (I, 2), sABAAeTCA €IUHCTBOHHBIM OHOTHMYMOM.
pumep 5. Ilpogommmm pacemoTpenme upenbymero mnpumMepa,
OHAKO TIpEUMeM ¢y, = 2. U 3gech mpu KOHEYHOM IJIAHOBOM HEPHONE
ayra (I, 3) sABAsgercAa CTPOro IPeANOYTHTE]LHOM B ciydae HeYeTHOIo
qpcja OTPE3KOB H CTPOro Xyameil B ciaydae deTHoro ux dmcaa. Ecim
B KadecTBe MCXOAHOH crparernm BeiGpats (16), pesyawvrarst (17) m (18)
0CTAIOTCHA B CHJIE.
[TokazaTesqs BO3MOKHOTO yiayumenus mias sepmuasl I upm 0 <
<L a<< | pasen
2420 -+ 202 1+4a—i—a3)

{—a2 ' 1—a?2

min (

o min =Y{ nauna ayrm (7, 3). (21)

. CenosatelbHo, 1yra (I, 8) onTumaspHA HpH BCEX 3HAYEHUAX G, MCHB-
fmMx  geMm

! Tipumep 6. IIpopgomkuM paccMoTpenme NpPeJABIYIIEro OpPHEMEpa,
io;maxo npuMeMm o = 1. Hak mowmmo Gmuto mpenmoxomwuss, gyra (7, 3)
{ ocTaerca onTmMaanHoi. Tem He MeHee, COIJIACHO IOKAa3aTelAM BO3-
Mo;KHOro yayudluenus, pnyra (I, 2) rtawske SBIAETCH OINTUMAJIBHONM.
3necr wWeo6xoqnMMO peuIuTh CHCTEMY ypaBHEHHI:

0 0 0.
wi — wh = ¢y — %

0 o __ 0.
Wy — Wy == Co3 — €75 (22)
0 0 ~0.
Wy, — W, = Cgy — C°;
w’ =0,

1
pelieHneM KOTOPOH ABIAETCH
0 0 __ o __ 0 __
=3, wi=0, wy=1, w}=2. (23)
Momxuo ybegurpcs B ToM, 4TO IpPH HCHOJb3oBanmu jayru (I, 3) sme-
ero (7, 2) MBI TOAYyYHM TOYHO TaKue K€ Pe3yAbTaThl.



210 w e ... TJABA 12

Iloxasaream BO3MOKHOTO YOYUIICHWA AJA BEPIOHHEL [ HMEOT CJe-
Aylomuii BUZ:

min (w2 + ¢gq — €, Wl + g5 — ) = (n1a Bepmuun 1)
=min(1+2—-3,2+1—-3)—~0=W, pmaa gyr (,2) n (1, 3),
(2%)

Tak 9TO LHpoBepsieMasd cTpaTerwsi, BKIwvatomas Ayry (I, 2), yaoBaerso-
pAET LPOBEPKE HA OUTHMAJILHOCT.

IIpumep 7. Paccmorpmm cerp, m3ofpamennyio Ha puc. 12.4, mpm
a = 1. Ilycte wucXommas crpaTerms HMeeT BWJ:

BepmmHa | — pyra (I, 4); sepmuna 2 — ayra (2, 4);

I11
Bepmmea 3 — nyra (3, 2); Bepmuma 4 — pyra (4, I). Ih

b}

P uec. 12.4. Opumep 7.

Takum ofpa3oM, eIMHCTBEHHHH IUKJI BKIo4aer sepmunst /] m 4. Jroin
CTpaTerudm COOTBETCTBYET peEIIEHHe
- 3 0

b}
0
c°=?, wy=0, w,=—1, wg:~7,

W= —5.  (IV)

B

Moo TPOBEPHTE, 9TO MOKA3ATENH BOZMOKHOLO YIyYMIEHHA PABHH::
W!=0=w] paa pyru (I, 9);
Wy = —2 < w; pmas ayru (2, 3);

) (V)

=uwl pas gyru (3, 2);

=w, pas ayru (4, I).

IlosTomy crpatermsa, cooTBercTByloman (V), saABIgeTca yiaydine-
ameM. 3aMeTHM, 9TO B HOBON CTpaTerum HMEeTCSs ABa IUKJIA, TaK 9TO
Ha  caefyromlelr mTepanmu npuxogurces memoaszosars (I) w (I ma
pasg. 12.3.
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CooTBETCTBYIOINM IyTeM peIlaloTcsa cAefyOMHUe YpaBHCHHUA pacdeTa
CTOUMOCTH:

1 1 pe .ol "l 1 (-
wy —w, +cg =2, ¢f=¢; w=0;
1 1 1 R | 1. 1 _ Q.
wy, —wy +cd=2; ¢ =ck w=0;
1 1 -1 (VI)
Wy — W, T Cp = 0;
w, — w + ¢ = 1.
MoskHO TpOBEpUTH, dTO
- - 3 - - M .
1 1 1
Gy, B=c—1 vy

a 970 ) )
Ci =1<<c¢ mas myrm (1, 2);

-

()]
[

—'¢, nan gyra (2, 3); |
= ¢, nas nyrn (3, 2); (VIIT)
C:=1<c pas nyrn (4, 3).

(@]
I
—

B nosoit crparerun, npencrasuennoit (VIII), mmeercs Tombko opmm
uuria. Yurareldio mpefiaraercd BEIIOJHHTH €IIE ONHY WTepanuio u ybe-
muteca B ToM, uto crparerua (VIII) meiictBuTensHO omTuMasbHA.

Boisopnl. B nacrosmem paspese [(eMOHCTDHPOBANOCH HPUMEHEHHE
MEeTO/a TIOCTeNOBATEeNbHHX NPHONMIKEHMH B HPOCTPAHCTBE CTpaTerni
[ pelieHnA HECKOJNBKNX IpuMepoB. Dniio mokasaHo, Kak gad ciydas
0 <C o << 1 rpurepuil cobafofeHNs YCIOBUN ONTHMAIHHOCTH Y] Xapak-
TEPHU3yeT BOBMOKHOCTH YIYYIIEHHA CTpaTermu; OHIA TaK:Ke IMOKa3aHa
3aBHCHMOCTD ITOHl BeJMUMHBI OT 3HAYEHHA o. 1A cayuas o = 1 meron
HO3BOJIAET HAHTH HE MEHee OJ(HOTO I[UKJa, OfHAKO KPUTepuil mpoBEpKn
ONTHMAALHOCTH He SABISAETCS HACTOIBKO YyBCTBUTENBHEIM, YTOOH BHIABUTD.
Pa3ImIAA MEKLY QIbTePHATHBHBIMU ONTHMAJBHBIME CTPATETHAMU, KOTO-
prie 06yCIOBIMBAIOT CYMECTBEHHO pa3Hble HHTErPAajdbHEE JUCKOHTH-
poBamuEE 3aTPATH HOPHM 3HA4YeHHAX o, Onuskux K 1.Hak ymommmamoch
BHINE, aJTOPUTM MOKHO U3MEHHTh TaK, YTO 9ITOT HEZOCTATOK Oyjer.
yerpanen. Ilockonpky HeoOxopuMee MOZMPWKALME BHXORAT 34 PAMKH
HACTOAMIETO WU3JIOKEHHUsI, OHH BHeCh HE NPUBOIATCA.

12.5. IIPOCTAA MOJEJL VIPABJIEHWA 3AIMTACAMU

© B npusefeHHHX BHIIe HpUMepax pPacCMATPHBAIOTCSA HPOCTHE CeTH,
HO3BOJMAIONME COCPENOTOUNTH BHUMAHKE HA TEXHHAKE PACUeTOB IO METOAY
mocIeoBaTeAbHHX npubam:kenuii. B macTosimieM pasgene 3TOT MeTop
OpuMeHAeTcs K AUHAMUYecKOR 3amade, uMelomeidl OPaKTHUECKYH0 3Haud-
MOCTH, a MMEHHO K IIPOCTO{l JeTePMHUHHPOBAHHOH MOJENM YIPaBJIECHHA
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3amacaMu, KoTOpas BHadYaJjle W3ydarnach B pasg. 8.3, a sarem 6nuta 06006-
wena B pasa. 12.1. Bocomonssyemcs Temu ke JaHHBIMHA, 9TO U B TpHMepe
fupmn  «Hapemmwiit nocraBwmk», unpusegenHoM B pasp. 8.7

Copoc: D = 3 egununam. v

ObbeMm BhIyCcKa: z < D CAMHMIAM, )

YpoBeHb 3amacoB Ha KoHel oTpeska: j <l 4
eLHHUIAM;

3aTpaThl HAa UPOHM3BOJACTBO W XpAaHEHHE Wpo-
ByKIuu

C(z,j) =C(x) + h-j. (2)
Il £ M j — HEOTPHIATENbHKE IeJEHe dYHCaa M
C® =0, C)=15 C(2)=17,

C@3)=19, C¢4) =21, C((5) =23 (3
=1

ISl BCeX OTPE3KOB B TedeHHe GeCKOHOUYHOTo m.a-
HOBOTO HEpHoja.

IlepeMeHHON COCTOAHMA SBJIAETCA ypoBesh
3aIacOB Ha Haudio OTpPe3Ka, 0003HAUEHHEBIH i.
rme i =0, 1, ..., 4. Taxkum obpa3om, CTauO-
HapHas cTparerus mupejcrasiser coboii mpa-
BHII0 yCcTaHOBIEHHA 0oGbeMa BeIyCKa, IO3BOJSA-
olero Ioayaurs 3aganpoe i Ha puc. 8.16 omn-
THMaJIbHAfl CTPATETUA o (I) AN OeckoHewmoro
NJAaHOBOTO NEPHMONA NUPEJCTABISIACH CIHEAYIOMLEH

Puec. 12.5. Mopens

yIpaBlleHNs 3aNacamu To (0) = 26 (1) = 2 (2) = 5,

(rpu GecKOHEIHOM NIla-

HoBOM mepuoje) Gupmsi Zoo (3) = 2o (4) = 0. (4)
«HagemHuprit  HocTaB-

(MuK». Yposenb sama- Temepp (4) HeoOXOAWMO TOATBEPAHUTH METOIOM

COB JNA BepIIUHARl { ~
. ¥ T M.
paBes i; 06LeM BLITyC- urepanyvy mo cTpaTerud

Ka Ha myre (i, j) paBeH Cerb, oToOpaskamiiasg YClIoBUA paccMaTpH-
j—i4 3 paeMoro upmMepa, wusobpamena ua puc. 12.5,
KakgoMy ypOBHIO 3amacoB i Ila Ha4alo OTpe3Ka

COOTBETCTRYET HEKOTopad BEPUIMHA; TPH B3a[aHHOM I KaKIOMY JOmy-
cTUMOMY 00BeMy BRIIyCKa Z COOTBeTcTBYeT ayra. Tak, eciaum yposens
samacoB HA HA4ajJo oTpeska paBeH i, oObBeM BHIIYCKAa COCTABIACT Z,
a cmpoc paBeH 3 egmHmiaM, TO 3alaC HA HAYaJNO0 CJIEIYIOIero OoTpeska
coctasasier j = i + z — 3 > 0. CuegosartensHo, nyra (i, j) orobpamaer
npomssouctso (j — i + 3) emumun. B ceasm ¢ mammuumeMm B (1) orpa-
JMYeHdil Ha 00BEeM BHIIYCKA M YPOBEHb 3alacOB HEKOTOPLIE COYeTa-
WA i ¥ j He ABaaAwTeA nonyctuMbivi. Tak, manpumep, npu i= 0 nomx
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HO OHTH j<C 2, HOCKOJNBbKY & << D. 3aTparnl jid [yr, HpUBEIeHHLE
B puc. 12.6, ompepensoTca cAEAYHOMIEM BHpaKeHUEM:

cij=C(@{—1i+3) + hj O

Ilpegmomoskum, 9to B KauecTBe KPHTEPUA ONTUMAJIHHOCTH BHOpan
MHUHUMYM CpeIHMX 3aTpaT 3a orpe3ok. Torga pemaemoe QyHKIHOHAIh-
HOe ypaBHEHHE uMeeT BHUJ

wi= min (w;+ci;—¢) Ana Beex i. (6)
o BceM (i, §)
B CEeTH

[Iycts wexogmada cTpaTerus COCTOMT B TOM, 9TOOH IPOM3BOIUTD
HEJ0CTAIOIEe [IIA  YHOBJIETBOPEHMA CIPOCA KOJUYECTBO TPOMYKIHAN
npu i << 3. Tark 4T06H ypoBeHL 3amACOB Ha KOHEI[ oTpesKa Obul paBen
J
B g 7 2 J 4

o \19+0|21+71123+2

Prnec. 12.6. Mopear ynpasaenms
aamacaMu dupmbt «Hagemunit 1 [ 17T+0 1§47 |21 +2[23+377
IOCTaBIIHK >,
3arpatel [ Oyr ONOPEmeaAnTCsH 2V +0 1T+ 1 | 19+2{21 +3(123 + 4
BHIPaKeHIEeM
Gj=CG—i+3)+ he G| o+0 |16+1 \17+2/19+3 |21 + 4
s V0 0t 52|17 4+3]0 + 4

j = 0, m Boobmie He BHIYCKaTbh HPOAYKIHIO, €CJIU HA AAaHHOM OTpe3Ke
i =4, Tar 9ro j = 1. Ha ceru sra cTpaTerms upPeJCTaBISAETCS CJe-
AYIOMWKUM  06paszor:

Bepmuna 0 — mgyra (0, 0), = = 3;
sepmuua ! — gyra (1, 0), z = 2;
Bepmuna 2 — nyra (2,0), z = 1; ‘ (7)
Bepmunpa 3 — ayra (3, 0), z = 0;
Bepuinaa 4 — pyra (4, 1), x = 0.

Hanpumep, maxoasces B Bepuwne 7 (i = 1), MM BooiyckaeM 2 eIWHHUIH
HPOAYKIMM, TAaK 49TO K KOHIy OTpe3Ka COopoc J eTuHmll yMEeHBOIAeT
samac 10 HylA. Fcinm HagepTuTs CETh, BKIKNYAMIYIO TOJIBKO STH TYTH,
TO MOKHO 3aMETHUTh, 4TO BHIOpaHHAA CTPATErdA B KOHEIHOM cdeTe Hnpu-
BOOMT K CTAllHOHAPHOMY BHIIIYCKY 3 €JuUHUI] HPOAYKIUU B TeUeHHe
Ka/K0T0 OTpe3Ka.

Heponpsyem alropuTM urepanuil 1o cTpaTeruaMm M GyJeM HaXOMUTh

3HAYeHUA W) M ¢® ¢ NOMOIIBI0 CHCTEMBl yPABHEHWH pacdeTa CTOMMOCTH:
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w) — wd + ¢® =19,
wd — wd
wy — wh + ¢ = 15, (8)

wd — uwl + ¢ =0,

I
—
-1

0 8 | 0
wy — w; + ¢ 1,

wp =0,

l

peuIeHHeM KOTOPOW ABJIAIOTCA

0 0 0 __ 0 0 __ 0
=19, wy =0, v} = =2, wy = —4, w) = —19, vl = —-20. (9)
Moskuo y0OeauThcsi B TOM, 9TO oOIepamus HaXO:KICHHA

min (W} 4cij—cy= WP (10)
no scem (i, 7)
B CeTH

opu n = 0 paer pemenne

Wy =10 nas gyru (0, 0);
W) = —12 pas gyrm (I, 3);
Wy = —14 pas ayrm (2, 3); (11)
Wy = —19 nas ayru (3, 0);

W= —20 nas pyra (4, I).

Mockoapky miag { =1 u i = 2 W} < w}, BuDoNHEHHE omepanun
HAa 3TOM He mpekpamaercA. Uurareno mpegaaraeTcA BHYEPTHATH CETh,
OTBedayIomylo HOBOH crTparermu, Kotopasa Opina O6b ocmosama ma (11).

PesynpraToi, moJiyueHHBE B XO[€ psfa MOCHEI0BATCJBHBIX HUTEpa-
qmii, npueenenst B tabaume puc. 12.7. UnraTeno Hoae3H0 CaMOCTOATENb-
HO TOBTOPUTEH PACYETHI, MCHOJAb3YA fauubie tTabmmie puc. 12.7 B rage-
ctBe KouTpona. CiueayeT Take HAYEPTUTh CeTH, M300paranIue KaykIyo
u3 mpobupix cTparermit. OTMeTmM, 910, paccMaTpuBaA 8Ty Tabammy,
MOYKHO C/IeJaTh CJAeAYION{He BHIBOJBI:

I) Or n =0 go n =1 3snpaveHue c® He yIydmaeTcA.

II) Xorst mpu n = 2 cpemume 3aTpaThl 3a OTPE3OK YAYIMAIOTCH
(22<2-'1), OHAKO OTHOCHTEJLHEIE CTOMMOCTH BospacTaioT wi > W}
oaa Beex i m w? > w} gaa seex i =40,

ITI) Crpaterum oA pasHEIX UTEparUil UMEOT CAeTYIOMUuir Bu:

=5 mmm i=1,2 2=4 pgia i=20,3, z=0 gaa i = 4,

9T0 COOTBETCTBYET MPOU3BOACTBEHHOMY IUKJIY (12)
(5,4,0) mpu n = 2;
=4 pgia i=1, =5 gua i=0,2, =0 gua i = 3,4,
9TO COOTBETCTBYET IIPOM3BOJACTBEHHOMY IAKIY (13)

(4,5,0) mpu n = 3;



Merog wrepauuit 1o ¢rpaTerssm

Bepnmna | lyra Hyra Myra Hyra Jyra yrit Hyra
i (i, 1) wd WG, 7)) wh WH (G, 1) wi W2 NG ) wb W (0 wi WG ) wh Wel () wi We
0 0,0;; 0 [ 0:](©,0) 0 | =9/ (0,1)] O -3% 0,2 0| 0 1(0,2)] 0 | —1 (O, 0| —1(0,2) 0 0
. 2 2 2 2 3 3
1 (1,0)| —2(—12{ (1,3)|—12—12{ (1,3) —43 %53_ 1,2)] —2} —8] (1,3) —6?—) —63 (1,3)] —6| —6) (1,3) ——55 ——55
1 1 2 1 1 1
2 (2,0) —4|—14] (2,3)|—14]—22| (2,4) —113 —115 (2,4)] —8|—10] (2,3) —83 ~113 (2,4)|—10|—10| (2,4) —93 —93
) 1 1 1 1 4 4
3 (3,0)|—19{—19]| (3,0)|—19|—24| (3,4) —135 ——17§ (3,0)|—17|—17, (3,0) -163 —163 (3,0)—16/—16] (3,0) —155 ——155
4 (4,1)}—20[—20| (4,1)|—30|—30; (4,1)|—21 | —21 | (4,1)[—18|—18| (4,1)]—22 |—22 | (4,1)|—21|—21} (4,1) —20?} ——20%
- 1 1 4
en 19 19 17 ey 17 16 T 16 15?
Puec. 12.7. Mopen, ynpandenms samacamy  ¢upmil  «Hagesknmii  moctaBmIMEK».
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z=5 g i =01, 2 =4 gag i =2, x =0 gan i = 3,4,

4YTO COOTBETCTBYET HNPOM3BOACTBEHHOMY NIHRIY (14)

(5,4,0) mpu n =4
r=4 gna i =0, 2=95 qua i =12, =0 pgaan i = 3,4,

4TO COOTBETCTBYET IIPOM3BOACTBEHHOMY IHMKIY (15)
(4, 5,0) wpm n = b;

z=95 pai=0,1,2, z=0 pguai=3, 4,

4TO COOTBETCTBYET WPOUIBOACTBEHHOMY IUKIY (16)

(5,5,0,5,00 mpau n =6.

Takum obfpasoM, B Xofe BHIIOJHAEMbIX HTEPAIUH aHaJIH3UPYIOTCH
aBa wuwiaa (9, 4, 0) u (4, 5, 0) mpu sce Gollee HUBKHUX YPOBHAX 3aa-
COB, IIpHYEM DTOT Hpollecc MPOROJIKAeTCA A0 TeX Iop, moka He Oymer
HOCTUTHYTA CXONMMOCTH K omntuManbmoil crpartermu (16), rotopast mon-
rBep;Egaer (4).

JAnsa 1oro 4robsl npoBepHTh, KaK Bhl YCBOWJH MarepHad, ocaadbum
orpaHnyeline, HajlaraeMoe Ha o6heM BBHIOycKa, U OymeM cuuTath HONV-
cTUMBIM Z = 0; aTomMy 0ObeMy coorsercTBYIOT 3artparsi C (6) == 28,5.
BeimosHure ofHy Urepanuio alropuTMa MTepanuil o cTpaTerdAM U npo-
gepvme, UTO ONTUMANbIAst CTPaTerWsd MMeeT BHJ

BepwnHa 0 — ayra (0, 3); wepumua I — nyra (I, 3);
sepumHa 2 — ayra {2, 3); mepmmna 3 — gyra (3, 0), (n
pepmHa 4 — pyra (4, 1),
4eMy COOTBETCTBYeT
z2=0 pgua i=0, z=93 gan i=1,
z=4 qpuai=2 zxz=0 gua i=3, 4, (In
npoussopcreenubit nuka (6, 0)
n ¢ = 15,75.

12.6. MIOAXO4 HA OCHOBE JUHENHOI'O IIPOTPAMMHMPOBAHUA

B macrosamiem pasmene paszpAcHAeTCA MOCTAHOBKA MCKPETHOH 3amauu
JMHAMAYECKOTO [MOPOTPAMMAPOBAHUA [ OECKOHEUHOro IJIAIIOBOTO
Iepuoa B BHAe MOfeJM JIHHeHHOro mporpaMMupoBanud. BesgeneHme
CBABH MEWH/Y JBYMA dTUMH 3aJauaMy HOMOTaeT IOHATE, H0YeMy aJTOPHATM
uTepalii mo CcTpaTeTHAM CXOAMTCH 32 KoHEeYHoe YHCIO HTepaIjuii:
OH B CHJALHON CTeleHU HaNOMHUHAET CUMIDIEKCHLI MeToj. HPOMG TOTO,
YATATEdb CyMeeT IIPefCTaBJIATH 3a7adyy JAMIIAMHYECKOro IMPOTPaMMHpPO-
BAHNA PAacCMOTPEHHOTO BH/JAa B Takoil (opMe, KOTOpas HO3BOJIUT HpHMe-
HATH CTAHjapTHbIe MAlIUIHbE OPOrpaMMel, NpefHasHAYSHNHBE NJIA pelle-
NHMA 334 JHHEXHOTo nporpamMupoBanua. llogobusie npeobpasopanus
BafKHH IPHM pelleHHM DPaKTHUECKHAX 3ajady, ITOCKOJBKY Ha BCeX GOIb-
nrux OBM uMeroTcs BecbMa coBepIIeHHHE NPOTPAMMM JIA pealdaalliu
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AJICOPUTMOB JAUHEHHOTO NPOTrpaMMUpPOBaHUA. [|ONOIHUTEIBHBIM IPEUMY-
IIECTBOM AIBIAETCA M TO OGCTOATENBCTBO, YTO BOSHHKAET BO3MOMKHOCTDL
HCIOJNIB30BATh XOPOIIO pa3paboTaHHbIe METOAbl aHANN3a TYBCTBUTENh-
1OCTH.

MuHuMH3anmA HMHTETpajJbHBIX J(HCKOHTHPOBAHHBIX 3aTpar. Paccmo-
mpuM ciaydait 0 << a << 1 ¥ cooTBercTByWOIMHUEe QYHKMUOHATIBHEIE ypaB-
IIeH A

yi= min (ay;j+c;;) BaA Beex i. (1
o Bcem (i,]7)
B CETH

JTH ypaBHeHHS O3HAUAIOT, 9TO KasKAad BeJIHYUHA ¥; AOMMKHA YI0-
BJ1eTBOPATH JTHHCHHEIM OrpalndeHuAM (OrpaHHYeHNA TBONCTBEHHOM 3ama-
4 1O AYyTram):

Y < ay; + ¢ MIM ke Y; — ay; < ¢;; AaA Kamsgolt gyrm (i, j) B cern.
(2)
Ha 3mag y; orpanmyeHUil He Hallaraercsi; BMecTe C TeM CHCTEMA
lepaBeHCTB (2) He IIOJAHOCTHIO aJEKBATHA 9SKCTPeMaJbHEIM ypaBHe-
unAM (1), MOCKONBKY 3HaYeHUs y;, ymoBJIeTBopsiomue (2), MOTYT W He
yaosaersopaTs (1). Tak, manpamep, ecan sce ¢;; >0, To y; = 0 yno-
BIETBOPAIOT HepaBeHcTBaM (2), Ho He ypasHenuaM (1), [laa oGecneuenns
AJeKBATHOCTH IO Kay&A0My [ OJHO U3 HepaBeHCTB (2) MOMKHO 6HITH
pasencmeom xoTd Obt HA opgHoOU gayre (i, j). CkoIb G YAUBATEABHEIM 3TO
HH Kaj3aloch, OJHAKO UCTHHHEIE OITHMAalbHbeE 3HAYeHHUA gcer Y; AOCTH-
rajoTcA B pesydbTraTe HCIONL30BAaHUA JdHHENIIOH IleeBoll QyHKIUU
(nedeBot GYyHKIUU JBOMCTBEHHOH 3amayud):

D )
MakcuMI3UpOBATL ¥, T'k¥h, (3)
=1

rje Bce r, > (0, 110 B 0CTaJbHOM MOT'YT IIPUHUMATh IPOU3BOJILHEE 3HaYe-
Hufg, a p — HanOoMBINMH HOMep BepPIIMHEL HAa CeTH.

HazoBem coBoKymHocTs orpaHuyeHuit (2) m medesylo ¢ynkmuio (3)
ABOMcTBeHHON 3afaueil; Tormga mpsAMas Bamaya QOPMYIHMpPYeTCH cle-
aylomuM oGpasoM:

-
MuruMusuposars ) 2 CijTij (4)
no sceM (i, j)
B CeTH
OpH YCIOBHAX
.
Ty — > ax;x=ry (a1s Bcex mepmmuH k), (5)
110 BceM (R, j) no BeeM (i, k)
I CeTH B CETH

z;; =0 (A xawpo#r gyrm (i, j) B cetn). (6)

3nech (4) — nenesasg pyurnusa, a (9) — orpaHUYeHHd HPAMOHA 3aa-
4d HO BEPIIXHAM.
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Hax u pamee, cuMBOI [BOHHOTO cyMMupoBauus B (4) o3Hauaer, 4TO
CyMMUPOBAINe OCYIIecTBJseTcd o BceM payram (i, j) ceru. Hanuume
B (D) TONBKO OJHOTO BHaKa CYMMUPOBAHMA NJs Kamjod GuxcupoBaHuoit

Ayra | w1 Y2 Ys va |
(1‘ » 2) 1 —a < Cqa
(1,4) 1 —a < ¢1a
2,1) | ~« 1 —a <L gy
(273) 1 < C23
(3,2) —a 1 <3
(4,1) | —a 1 ey
ry Ty rg ry MaKcumMu3upoBaTh

Ha 3nak yp He nanaraeTcs orpagwIeHui

P uc. 12.8. IBoiicTBennas 3ajada JHHEHHOTO TPOTpaM-
MUpOBaHHA A upumepa 1, nmpusegennoro na puc. 12.1.

BePUIIMHBL £ CeTH 03HAUAEeT, 9T0 CYMMHPOBAHME OCYIIECTBISETCA II0 BCEM
ayram (k, j) u (i, k) goa paguoro sHauenus K. J[BoficTBeHHAs M IpsAMan
3aMaqd JWHEHHOr0 MPOrpaMMHEpPOBAHMA A ceru mpmmepa 1 pasm. 12.4

Bep- T2 Z14 Za1 Lag - T3 Ty
muHa
1 1 1 —0L —Q =Try
2 —a 1 1 —a =Ty
3 —a 1 =ry
4 —a 1 =Ty
MuHIMET-~
C12 C1a €21 C23 C32 cy
3UpOBATH
‘rij > 0

P uc. 12.9. llpaman 3afgata JTUHEHHOro TPOTPAMMUDO-
BauusA pNA npumepa 1, mpusememsoro ma puc. 12.1.

(puc. 12.1) zanmcannt B Buge Tabnuusr ma puc. 12.8 m 12.9 (mpamas
sagaua BecbMa Onuska K oGo6menHoit ceremolt 3ajgade pasm. 6.9).
Cumiciexcuplit MeTon u MeTon Wrepaunmii o crparermaM. llpenmomxo-
UM, YTO [JIs PeINeHHs TpsaMoil 3agadu (4) — (6) ucmounsyercs cumm-
xexcuwiit Merox. Ilockoanky rp, = 0 pis BCeX BepIIMH £, o Kpalneil
Mepe oxo rj; > 0. Ha xasspofi mreparum CHMIIEKCHOIO MeTofa Ipob-
HOe peimeHme IpefcTaBiAeT €060l OMOPHBIA NJIal, BKIOYAIOIMUH
p HMepeMeHHHX, Tlte p — aucio Bepimud. CiefoBaTeNsiio, B TAKOM ILTaHe
ROJKHO OBITH TOYHO M0 00HOU MePEeMeHHON Iy; NJIA Kam[oll BepimnHsl k.
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Wnpimu cnoBamu, onopHmﬁ IVIaH B OpAMON Mofeln aHAJOrHYeH mpobmoii
cTparernm B J:[BOHCTBeHHOH MOJeIN.

Horpma B onopusiil mi1an BBOAUTCA HOBas nepeMeHHaH TO A COXpa-
HeHHA ero 6A3MCHOCTH M3 Hero JoaxcHa GHITH WCKIIOUeHA OfHA U3 Gasuc-
uuX mepeMenusix. Taxkum ofGpasoM, na Kapol HTepaiivy CUMIIEKCHOTO
MeTORA HOBafA Ayra BBOUTCA B IIaH, a ofHA U3 0asMCHHIX AYT MCKJIIO-
qaerca. [locsie W3MeHeHNSA IIJaHA OH IIPOBePACTCA Ha CoOIOeHHE YCiI0-
BHH ONTHMAIBHOCTH C IIOMOLIBI0 PACTETOB, DPABHOIEHHBIX I[POBEpKe
BBHIIOJIHEHMA BCeX HEPaBeHCTB (2) MPH TeKYIIMX 3HATCGHHAX ABONCTBeH-
HEX TepeMeHHBX. llociemnue coBmagawT ¢ yi, HCIOIB3YOMHMH IS
OpOBePKHU TeRyIMed CTPAaTernu, TaK 49T0 OGEIYHBIME KDHUTePHH HpOBCPKU
OITMMAJBHOCTH ILIAlla B CHMINIEKCHOM MeTO[e COOTBETCTBYeT HPaBHIY
yAYUIIEHHA CTPATETHH IIPH aJITOPUTMe HOCTEXOBATEIbHBIX NPUGIHKeHHI
8 IPOCTPAHCTBE CTpaTeruil.

Temeps MO;kHO YBHHETH, B 4eM 3aKJI0TAETCA e[UHCTBENHOE PeasibHoe
pasimume MEKQY MOAXO0[0M K PpENIeHMI0 IPAMOH 3ajadM JHHEHHOIrO
OpPOrpaMMHPOBAHUA Ha OCHOBE CHMILIEKCHOTO MeTOfa M METOXOM HTepa-
M II0 CTPaTerHWAM, MPHMEHEHNLIM K DPeIIeHWI0 JBOUCTBEHHON 3ajadm.
B mociemnem ajiropumTMe Ha KajK[goOH MTepanMK IIPOCMATPHBANTCA 6cCe
BePIINHE U OfHOBPOMEHHO [eIAlOTCA 6Ce BO3MO;KHBIE YIIYTIICHHA.
CoOTBETCTBEHHO B AJATOPHTMe MTepaIHil Mo cTpaTerHAM B 6asmc HpoBe-
PAEMOT0 PEeLICHHA MOKHO B TeUeHHE O HOI UTePAIlMH BBOJUTH HECKOJNBKO
nmepeMennbix (qyr). Hanpotus, B cuMImexkcHoM MeTofe Ha KasKmo#l utepa-
(MM BBOJIMTCH TOJBKO OfHA IepeMeHHas, HOCTe 9eTO IPOBEPAETCA JOCTH-
dMieHHe onTUMalibHOCTH. Teopuell enmie He yCcTaHOBAEHO, MOKHO JH CHH-
TATh MeToj, ¢ MHOTOKPATHHIM BBeJIeHHEM OepeMeHHHX Iepel Raykpoi
MPOBEPKOH ONTUMATIBHOCTH Gosiee 5PPERTHBHHIM C BBHTHCHMTE]bHOU
TouKkn 3penusa. OTHOCHTeTBHHE IPEHMYINECTBA KaiaLOro M3 JABYX MHOf-
XOIOB B 3HAUHMTEJBHOH CTENEHH B3aBHCAT 0T OCOGeHHOCTedl MammHHON
nporpaMMel Ajd faHHON KoukperHodt IBM.

Csa3b MeXJY [ABYMA IopXogaMm o0yCIOBINBAaeT TaKike BO3MOK-
HOCTh [ 0Ka3aTeJIbCTBA CXONUMOCTH MeTofa IIOCJHe[OBATENBHEIX IIpH-
OAMeHME B HPOCTPAHCTBE CTPATeTHH K ONTHMAJIBHOMY peMIEHHMIO 3a
KOHeuHOe uMCcaI0 umrepaimii. TpeGyerca ammb He3HATHTENBHO H3MEHUTH
JOBOJBI OTHOCHTENBHO JIOCTH;KEHUA ONTHMyMa M KOHETHOCTH CHMILICKC-
110T0 aJTOpPHTMA.

C moMoIisl0 MPHBOAUMHIX HIKe cO00paskeHHE MOMKHO CTPOTO IIOKa-
3aTh, 9TO BO3MO;KEH nNPOU360AbHHIY BHOOD MOMOKHTEIbHOH rp B mBOH-
cTBeHHON IledeBoil ¢yHKmuE (3) W orpaHuWIeHHHE npsaMoil samaum ().
[Ipenmomosxum, urto [BoilcTBeHHAd 3ajada pelleHa IJIA HEKOTOPOTO
naGopa ry, W MYCTh M3BECTHH B3HAYeHHA Z;;, COOTBETCTBYIOMMeE 3TOH
crpaterun. CorimacHo Teopeme ABoiicTBenmHocTH (TJI. J), Z;; TAK:Ke CyIue-
CTBYIOT, HpHMYeM OHHM KOHeWHH. [IJIA KOHKpPETHOCTH IIyCTh COOTBET-
CTBYIOIMA BeKTOpP Ga3HCHBIX MEPEMEHHBIX €CTh Tp. JHATEHHA DJEMEHTOB
BeKTOPa Zp MOKHO HAWTH M3 OIPAHHIEHWA NIpAMol 3agaun (3) pmus

BePIOHH CETH:
(I —A)zpg =, (D
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rie | — egunuaHasg MATpUIa pasMeprocThio p X p, A — marpHua
koadpdunuenToB, r — BeKTOp-cToaGen r,. ¥Ypasuenue (I) MoxmHO 3amm-
CaTh B CJHEAYIOIEM BHUJE:

g =71 + Axg, (I
NOBTOPHO TOACTABIAA B3HaueHHe Zp B mpaBylo vacts (II), momyumm
2g =r -+ A+ Axpg) =T - A+ A2+ .. ). (IIT)

IHockonbry xp sBiaserca KodeunmbiMm u r >0, cymma (I + A4 +
+ A* + . ..) momkma CXOTHTHCSA K MATPHIE, KOTOPYI 0603IMaduM
(I — A)7l. OreMeHTH KayKmoll M3 MaTpPHUI, BXOJAINHX B paccMaTpUBae-
MYI0 CYMMY, SABJIAIOTCA HEOTPHIATENbHBIMH; clemoBarenabho, (I — A)~1
ecTh HEOTpUIaTelbHAS MaTpHlla, AHATOHAJAbHEE JJIEMEeHTH KOTOpOi
MMEIOT 3HAYeHHUS, He MeHbIDHe eIUHUIH.

Ilosromy ecnum Bmecto r wucmosiin3oBath ¥ >0, T0

=T+ A+ A+ .. )r* > >0, (1V)

TaK 970 HpefsAyuui 6a3Uc OCTaeTCsa AONMYCTUMHM (M HeBHPOKIEHHEIM).
Takada mpomsBogMMasi B IIPAaBOH YacTH 3aMeHa OCTaBIfeT B3HAYeHUA
mOKasaTelded [JOCTH/KEHHS ONTHMANLHOCTH (3HaueHWs [BOHCTBEHHBHIX
nepeMeHHEIX) Gasuca B HeM3MEHHEIMHU; 9TO W II03BOJsieT NPUHUTH K Tpe-
OGyeMOMY BHIBOAY O COXpPAaHeHHHM ONTHMAJdbHOCTH CTPATeTHU Ip.

MuHnMH3aUHA SKBHBAJCHTHBIX CpeaHHX 3arpar 3a orpe3ok. Ilpu
a =1 (bthuHOHaJILHoe ypaBHeHHe Imna\mqecxoro IIporpaMMHpOBa-
HHA HUMeeT cJegyfomuil BuUm:

w;= min (w;+c¢;;—c¢) ANA Beex i, (7)
mo BceM (i, J)
B CeTH

rie, Kak W pallee, IPEAIIONATAeTCH, YTO OT Kayjod BepIUMHB i cylue-
CTBYeT MapIIpyT K ofunoil (1o Kpaiineil Mepe) W3 BepHidH, CBA3aHHOI
¢ TeM I(HKJOM, T/Ie JOCTHTAETCA ¢. ITO HPEAIIOIOKEINe MOKIIO OIYCTHTD,
H3MEHHB COOTBETCTBYIOUMM 006pasoM HKCTpeMaJbHEE ypaBHEHHA.

Haxr 6nio moxasaio Ha 4HCIeNNBX HmpuMepaX b pasp. 12.4, sHaue-
IHS Ww; He OMPeAeIAIOTes o{Ho3HAaYII0. Bojiee TOro, X0Ts MeTo/ UTepaliuii
0 CTpaTerusiM M MO3BOJAET HAITH CTPATeTHI0, COHEpIKANLYI I[HKJI
¢ MHHHMAJILHBIMH JKBHBAJEITHBIME CPeHHMM 3aTPATAMH 3a OTPE3OK,
9TOT METOJ Ii¢ II03BOJSIeT BRIACHUTD Ty M3 aJbTePHATUBHBIX ONTHMAIBHLIX
cTpaTeruif, KOTopas ONTHMaJblla M IPH 3HAYCHHAX o, OAU3KHX K 1.
AnaTorn4HOMY TOAXO[Y HA OCHOBE JHHEHHOro IIPOrPpAMMHPOBAHUA
HPHUCYIN TOT JKe HegocTarToK. Hapsagy ¢ oTUM CylecTBYIOT M ITpaKkTHde-
CKHe MeToJbl HAXOKACHHS CTPATernu, ONTHMAJbHOR U NPH 3HAYeHHAX O,
omuskux K 1.

OnrumanbHoe 3HAYeHHE ¢ M CBASAHHYK ¢ HHM CTPATETHIO MOMKHO
HaliTH, penidB ABOIMCTBEHHYIO 3aj1avy

MaKcCHMHBMPOBATH ¢ (8)



METOObI OIITUMU3AUMMA TP B ECKOHEYHOM IIJIAHOBOM IEPHOOE 221

HpY YCHOBHAX
w; — w; + ¢ < ¢;; paAa Kawpgod gyru (i, j) B cerw, 9
rjie Ha 3HAKHM BeJMYHMH w; W ¢ Tle Hajaraetcs orpaHuuenuii. 3gech (8) —

tedepad ¢yHrnuA, a (9) — orpaHHYeHHs [ BOMCTBEHHOH 3ajaum 10
ayraMm. CooTBeTcTBYOIAafA MNpPsAMAsg 3ajlada MMeeT CcJefyIOMWA BuUg:

\1
MuRUMH3HPOBATE D) Y  ¢;50: (10)
1o BceM (i, i)
B CeTH
1IpM  YCIOBUAX
SW N N o
2 Uhj— Z vir=0 (n1a xkakmoi BepmmHn k), (11)
1o Beem (k, 1) no scem (i, k)
B CE€TH B CeTH

20 w1, (12)
1o BceM (i, j)
B CeTH

v,; =20 (masa wammo#r agyrm (i, j) B cernm). (13)

3mecy (10) — nenepas ¢ymxuus upaAmoil sagaum, (11) — ee orpa-
HAYeHHs1 Mo BepImmHaM, (12) — orpaHMYendme HOpMaJM3alMd BO Bpe-
MEHM, KOTOpoe HMeHyeTcsi HODMUPYIOIYIM YpaBHEHMEM ¥ MCKILIOYAET
BO3MOKHOCTD IO y4eHUs peleHus v;; = (. B peayabprare Bemnumus v;;,
Kak IPaBUJIO, He¢ ABIAKTCH UENOYMCHeHHEIMH, U IOMORHUTENbHbIE U;;
B ONTMMAJIBHOM PeleHHH CBABAHH ¢ JIMKIOM, 00ecHeINBAONUAM MAHIMYM
HKBHBAJEHTHBIX CpegHUX 3arpar. Beamuwna v;; mpemcrasiaser coGoit
NOII0 TeX OTPEe3KOB, B TeYeHHWEe KOTOPHIX, IPU HAJIAYMHA B ONTHMAJbHOM
cTpaTernd eJUHCTBEHHOr0 IMKJA, OCYIIECTBJIAETCH IepeMelleHHe IIO
ayre (i, j)-

Ecanm cymmuposars ypasuenus (11) mo Bcem Bepumimuam, caaraemsie
B JIeBOM YaCTH B3aHMHO YHWITORAIOTCA, TAK YTO BOSHHKAET N30BITOYHOCTD
ygcla orpaHHYeHWH U B IIpoliecce BEIYUCIEHUI MOMKHO OTGPOCHTH OTHO
ypaBHenHe. JTO ABIeHHe MMeIO MECTO M B CETEBHIX MOJAENAX, PaccMo-
TpeHHHX B INI. 6 ¥ 7; 0HO COOTBETCTBYEeT TOMY OGCTOATENBCTBY, 4YTO
B (9) BeIMUNHBL W; He OIPEAENAIOTCA OHO3HAUHO — eCIH HEeKOTOPHIH
naGop w; ymoBlreTBOpsAeT HepaBeHcTBaM (9), To UM y0BIETBOpSET
u Habop BHaweHHH (w; -+ mOCTOAHHAsA).

Ipumep. [laa cern, usobpamenuoit Ha puc. 12.1, nBoitcTeennas
u npsaMas 3afaun npusesenn! Ha puc. 12.10 u 12.11. Ynrartenwo ciaenyer
CPaBHHUTH OTH MOJlelM ¢ TeMH, KOTOpbhie IPMBOAMINCEH BEHIOle B (opme
rabaun ma puc. 12.8 m 12.9, tne 0 << @ << 1. Moxuo y6equThes B TOM,
yTO pemnieHHe IpuMepa 3

Wwy =— O, Wy = 2, Wy = 1, w, = -—1, C—: 2 (14)

ABNHAETCA MOMYCTHMEIM mist 3agaun puc. 12.10 u uro B pesyarrate sTOrO
o6a JOMYCTUMHX peLIeHUs

1
Uiy = Vg = . BCe TPouHe vij =0, (19)

—_—

Ugg = Ugy == Uy =Ugp =7, BCE mpoume v;;="0 (16)
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Hyra wy Wy wy wy ¢
(1, 2) 1 —1 1 < ¢q2
1, 4) —1 1 <K e
e = 1 1 < et
2, 3) 1 —1 1 <3
(3, 2) —1- 1 1 < s
(41 1) “1 1 1 < 641
Maxcumu-
3UPOBAThH

Ha 3mak wp He HazlaraeTCAa OTpaHUYEHWI

P u . 12.10. JIBoiicTBeHEas 3agada JIWHeHHOr0 IporpaM-
MUDOBAaHUSA [7ia npumepa 1, npusegennoro ma puc. 12.1.

ABIAIOTCS ONTHMAJBHHMH [N 3aja4yd, IpUBefeHHodi ma pume. 12.11.
(Eciu ypaBrenme pnus pepmunbsi [ WMCKJIOUMTH Kak H30HTOYHOE, TO
B Gasuc peurenus (15) Bxogar u vy == vzy = 0.) :

Bep-
mﬁﬁa kyo kg vy Uss Usy L3
1 1 - —1 =0
3 — 1 =0
4 —1 1 =0
B cpen-| 1 1 1 1 1 1 1
HeM 3a
KT
Munumu-
¢z 4 G0 Ce3 O Cal fgupopars

vij >0

Puc. 12.41. [IpaMas 3apada JTHOEHHOTO IPOTPaMMUPO-
Banusg pAAs mpumepa 1, mpusegemnoro mHa pmc. 12.1.

[IpocThie MogMPUKATME IPUBEIEHHEIX BHINE HOCTAHOBOK JOCTATOYHB
A ToTo., 9To6m 0000MMTL MX M HA CHTyalul, IPH KOTOPMX h;; —
9HCA0 OTPE3KOB, HeoGXofuMoe AJd nepeMellenns o xyre (i, j) 4 a;; =
= oM. B caywae MupuMprsanmuu MHTEIPAJdBHBIX MUCKOHTHDOBaHHBIX
3aTpaT MBl NONMPOCTY 3aMeHseM o HAa O;; BCIOAY, Tae o BCTpedaercs
B dopmynax. B cayvyae MunuMH3anuu SKBUBAJIEHTHBIX CPEeTHHX 3aTparT

38 OTpe3oK Tpefyercs JIWINL IOMeCTHTh Koaddunumenr h; mmepen ¢
B DKCTPEMAJbHLIX ypaBHeHusaX (7) @ B COOTBETCTBYIONUX MM OrpauHYe-
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ungx (9) gsoiicrBenaoil 3agadM 10 JyraM. AHATOTHTHO 9TOMY B BEIpaske-
MM OTpalMYeHus HopMajusaluu Bo BpeMenu (12) Taxike crapuTcs
koauruent h;; meped v;;. llpm TakoH mocTamoBKe A;jU;; €CTH M0
TeX OTPe3KOB, B KOTOPHIX DPOM3BOAMTCH Hepememenue no ayre (i, j),
€CIM B ONTHMAJBHOM CTpaTerMd WMeeTCA eIMHCTBEHIBIH IHMKI.

12.7. BARJIIOUYUTEJIBHLHBIE 3AMEYAHHUA

B macrosme# riase MeTopH HOCAeI0BAaTENLHBIX NpUOIM;KeHuit OGBLIN
NpUMEeHeHbl I PellleHns SKCTPeMalbHEIX YPABHEHUH B MOJIEJAX [JWHA-
MIYeCKOTO IPOrpaMMHPOBaHUs ¢ OeCKOHEYHEIM INIAHOBEIM IIePHOMIOM,
KOTOpEle YAOBIETBOPAIOT CAEAYIONEM OMYIeHMIM:

I) ucxompr pemeHHN ABIAOTCA AeTePMVHHUPOBAHHIBIMH;

Il) cocrosmme cucremsr uccaedyemcs B AMCKPETHEIE MOMEHTHL Bpe-
MEHH

IIl) kar ympaBaAoIue HepeMeHHBle, TAK M IepeMemuble COCTOSAHUA
ABJIAOTCA MUCKPETHHIME U WMeIOT KOHEYHOEe YHCI0 BOSMOKHLIX 3Ha-
JeHUH;

IV) mapamerpLl CHCTEMEl SIBISIIOTCS CTAIWOHAPHEIMH.

B ra. 16 —18 usyuatorcs Momenu, nas KoTopwix gomymenue 1) ocaa6-
Jdelo W BRIOYaeT BeposTHocTHHE ucxois. CiyuaiiHeie COOBITHA IpPH-
BOJAAT K HeOOXOMMMOCTH pAacHPOCTPAHEHHSA ONTHMM3AIMOHHBIX MpPO-
1eccoB Ha HOBR Tun moBeeHuA. OMHAKO METO/IE! PEIIeHHUS BTHX Mofelel
MeMIIOTUM OTIAHYAIOTCA OT METOJ0B, HM3JaraeMbplx B Ta. 8—12.

Hak unratents yBUIMT B MOEeNAX TEOPHH MAaCCOBOTO OGCIY;RHBAHUA
(rn. 20 w mpunoskenue II1), HexoTOpHIe pealbHBIC CHTYAIMH MOJE3HO
paccMaTpHBATH Tak, Kak 6yjaro pemweHus MOTYT NPHHUMATHCA B JI000h
MOMENT BPeMEHH, 4 He TOJBKO B JUCKPETHHIE MOMEHTH , TPEIyCMOTPCHIEE
nonymeuvem II). Hanmpumep, ympasasiomuii marasmHa caMooGCIy:RH-
BaHuWs, YBUAERB B «Jac NOHMK», YTO ouepenb MOKyMaTedell K Kaccupam
CAUIIKOM BEJINKA, MOYKET B II060f MOMEHT YBEJIHUYHUTE YMCIA0 paboTalommx
kacc. OueBmpHO, OH He 00A3aH HPUHUMATEH NOXO0HOE pPEHICHHME TOJBKO
B oIpejeJieHHEIe MOMEHTH BPEMeHH, HApUMep pasjeleHHbe NATAMU-
HYTHHME WHTepBalZaMu. B ciaydae TakuX cHTyauuil pasiudrble H3y-
YGHHBIE YHTATeleM METOABl IOCHeOBATENbHHX HPUOIUKEHUHA MOMKHO
aJANTHPOBATL € 1EAbI0 pPaspabOTKH pealu3yeMbHX ONTHMH3AIMOHHLIX
aJITOPUTMOB.

Honymenue II1), oTHOCsAmeecs K QUCKPETHOMY XapaKTepy IHepeMeH-
HHX ¥ K KOHEeTHOMY UHCJIY UX 3Ha4eHWH, HEpPeJKO BBOAUTCS HO coobpa-
JReHEmAM yno0CcTBA Kak aHalWsa, Tak M BHwmciaenuii. Opmaro gacro
peajJibHAafs CHCTEMAa CTOJD 3Ke XOPOIIO MOfeldWpyeTCA HPH IPeIloosKe-
BEAX 0 HENPEepPHBHOCTH U [aske HEOTPAHWYEHHOCTH YIPaBIAIONTNX
MepeMeHHHX W HepeMeHHHX cocTogHuA. Il mamocrpanum paccMOTpuEm
OpoCTyI0 MOjelb yIpaBleHMsT 3amacaMu, o0obmennyio B pasy. 12.1.
B sroit Mopmenm mpepmonaranock, 4To 00BEM BRIIYCKA NPOAYKIUH I
oonkeH OHTH MeXouncaensueiM. [ToCKOIbKY COPoC 0TOOPAIRACTCA IeIbIM
9HCI0M EWHHI], [ONylHeHHe 0 IeJOYHCIeHHOCTH 06meMa IIPOH3BOICTBA
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BlIedYeT 3a COoBOHM IeNoYMCIeHHOCTH YPOBHA 3amacoB. [lpemolo:xum
BMECTO 35TOT0, 4YT0 00BeM BHIIyCKAa pacCMaTpHBaerTcs KaK CKOPOCTh
(BBIOYCK B TeYeHHE eIWHUIEI BpEMeHH — OTpPe3Ka), Tak 4YTO IOCTYJar
0 ero LeJOYUCIeHHOCTH oTOpachBaeTcs. Torga peKypperRTHOe COOTHOIIe-
nue paaA OecKOHeTHOTo IIAHOBOTO IlepHOJa HMeeT BU/[

f(i)=min[C(z)—I—h(i—l—z—~d)—|—af(i—|—x—d)], 1)

rge —oo LI << 400 m xr — nwboe TeoTpunaTesbHoe AeficTBATENLHOE
qncio, He MeHbImee deM (i — d).

Ilpu amanmse Taxoil MoeNN BOBHHKAIT HEKOTOpHE paHee ¢ BCTpe-
YaBIIHeCH TeXHHYecKue getasiu. Tak, Haupumep, eCIM IPeAIIONOKHTH,
aro ¢yHRIEA f (i) cymecTByeT m eJUHCTBENHA, NMOTPeGYeTcA BCe jike
BBIACHMTH, fABIsgercHd au f (i) ¥ nenpepeiBrol QyHKmed. AHAIOTHUHO
3TOMY HOTpe0yeTcs OMpefeluTh, ABJIACTCA JH QYHKIUA T o (i), KOTOPAA
ompeelaseT ONTHMANLHYI CTPATeTHIO, OJHO3HAYHOW W HeIpPephIBION.

Ecau B Bhipaskenun tvma (1) MCIOJIB3YIOTCA HempephiBHBE HepeMeH-
HBle, WHOIJIa yAaeTCsd, IPHMEHHB aIllapaT MaTeMaTHYeCKOro aHaJIu3a,
HOJIYUHUTH B IBHOM BHfe IpocTyio GopMyny mid pemenus f (i) 1 dopMyry
NPUHATUA pPelleHu# Z, (). Takue pesyirnraTsl 061a5a10T CYIIECTBEHIILIMI
nocrouncrBamMu. He Todbko yupomaioresa BeMHCIeHHA, HeoOXOqUMbLE
IJIA TMONydeHns KOHKPETHBIX OTBETOB, HO U B 00Jbinefl Mepe BBIABISAETCA
CTPYKTYpa ONTHMAJIBHOH CTpPaTeruu M ee 3aBHCHMOCTh OT SKOHOMHUYE-
CKUX mapaMeTpoB. Merofsl pemieHUs 3ajad ¢ HeNPepPLIBHBIMU Iepe-
MEHHBLIMM IIPeJCTABIAIT HaUOOILIIMH HHTEpec id OHepariolucTa-
OPAKTHKA, B CBA3H C 4eM 371ech ouH GoJlee moppoOHO He PacCMAaTPUBAIOTCA.

OcnaGnenne ponymienus o craumonapuocTn. OryeTmM, Kaxum obpa-
soM pomymenue V) 6nuto HcmoabzoBano B cereBoit Mogeawm pasg. 12.1.
I'mmoresa 0 CTAIMOHAPHOCTH 3aKIUAJIACL B TOM, UTO MHOMKECTBO UMEI0-
IMUXCA B ceTH AYT (i, j) © COOTBETCTBYIOMUAX MM CTOMMOCTHBIX IIOKa3aTe-
Jell ¢;; ocTaeTcA HEM3MEHHBIM IS BCeX oTpeskon. OgHaKko, HaJJIeKAIUM
o0pa3oM oIpejielUB IepeMeHHble COCTOAHUA, MOKHO 0000MHUTL MOJedn
na Goablllee YHCIO CHTyaluid, ueM KasmerTca ¢ Hmepsoro sarasma. Huke
HPUBOAMTCA TIPHMEpP 1MKJIHMYECKOI0 BapbHPOBAHUA B3HAauYeHHH mapa-
METPOB.

PaccmorpuM mpocTyio Mojenb yHpaBieHHA 3amacaMd, OMUCAHHYIO
B pasn. 12.5. B neilt nmpegmonaramock, uTo fasa awboro orpeska D; = 3.
BuMecTo aTOTO MPEAIoNoNMM, YTO CHPOC MO;KeT ObIThH PaBHBIM Kak o,
tTak u 2 emuumuaM. Torma uicio Bepinmn, oTo0pasKAIOMUX 3HAYEHHHA
nepeMenHno#t cocrosguma [ = 0, 1, ..., 4, T.e. ypoBHH 3aIllacoB Ha
Hadalo OTpe3Ka, yike He OrpaHMYeHO NATHI0. Temeps MMeeTcA ypoOBEHb
3aIlacoB Ha Havyallo oTpe3Ka IIPH CIIPOCE 3a OTPE3OK J ¢IUIHUIEI, KOTODLI
oGosnaunym i’ m npumem paBunim i° = 0, 1, . .., 4, U ypoBeHb 3allacos
i =0,1, ..., 4 npu cupoce 2 enununs. TakuMm o6pa3oM, HOBasl CeTh
COCTOMT U3 ABYX I'PYIIN 10 HATH Bepuinu Ha Kasrmoi. lomycTuMoe peme-
HUe O BBHITycKe Z eJUHUI[ NPOLYKNUH B oTpesxe co cmpocom Dy = 3
orofpaskaercs Ayrodl u3 Bepmuun i’ B Bepmmuy j =i + x — 3.
AHallormudo 3TOMy pelleH¥e o IIpoW3BoncTBe T exuumi npnm D, = 2
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CIVHUIE COOTBETCTBYET [iyTe W3 BepIUNL i” B pepmmuny j” = i’ - x — 2.
IIpn momomu 7Taxoro cmocoba MoIIO0 Tak:ke oTo0pakarh Koixebanme
3aTpaT HA MPOMBBOACTBO M XpaHeHME NMPOJYKIMH OT OTPE3KA K OTPe3Ky.

HenoaszoBanne ocobennocreil cTpykTypsl. B Momenm Boccraioniie-
mUA, mpuBegennoil B pasm. 11.4, mokasaHa BO3MOSKHOCTH YIPOIEHUA
YUCIEHHOTO peIneHust (QYHKIMOHANBHOTO YPABHEHHA IIPU HaJHYHH
uHGOPMATMH 0 BUfe ONTHMANBHON cTpareruu. [lpyrue takue mpHMeps
6ynyr mpusegensl B 1. 18 u mpunoskennm II (tom III). Hpemsapsas

9TH IIpUMEpHl, pPacCMOTPHUM OJHY M3 ollepanMil MeToja HTepalHil 1o
CTOHMMOCTH, a HMeHHO HaXOKIeHHe

min  (ay" -+ cij)- (2)
o Beewm (i, j)
B ceTn
B meroropnix s3amauax mudopManmus 00 SKOHOMMYECKHX IHapaMerpax
H 0 BO3MO/KHEIX PEIIEHUAX MOJKeT CBUETETBCTBOBATH O TOM, UTO eCIH
ayra (i, j*) omrmMasnsha mpu { = 0, To »Ta Ayra ONTHMalbHA W TPH
Bcex i <C j*. Torma ecam wmssectHo, uro pemenwmeMm sapaserca i = 0,
TO MOMKET MCUe3HYTH HeoOXOoqUMOCTh HAXOMICHUS PeIIeHHH 1A MHOTHX
APYTUX 3HageHHWi i.

B HauecTBe ApPYroro I/IJIJIIOCTpaTI/IBHOI‘O opumMepa pacCMOTPHM
g} (j) = oy} + ¢;; Ans Beex i I

B mpegmoioskuM, uto j =1, 2, ..., N;. Ecau ™opmenr mospoaser
YCTaHOBHTL BOTHYTOCTH g7 (j) Ha 5TOM MHOkecTBe j, TO pemeHmeM (2)
mompocty sABjaserca qubo j = 1, auGo j = N;. Taxum oGpasom, s
Kaskmoro i B (2) morpebyercsa mpoBepATH TOIXBKO NBa 3Hauenus j. Keau ke
¢ysunua g7 (j) ABIAETCA BHINYKJIOW, BOBMOMHO JPYyroe yIpomieune,
NP KOTOPOM 0OBIYHO TPUXOAUTCA HPOBepsTh Goldee ABYX BHAUYCHHE f,
HO HeT He0OXONMMOCTH paccMaTpHBaTh Bee IV;.

JPPerTHBHBIA MeTO/ MOMCKAa MAHEUMyMa BEIIIYKIOH (YHKIIMH OCHOBAH
Ha HCIOJb3ROBAHUM Tak nasbiBaeMex umcen Pudomauwuw. Ilo cymecrny,
MeTOJl MPUMeHHM [is Jw6oit ¢yurnuu g (i), npuyeM Takoi, uro g (i)
cTporo yOniBaer npu BospacraHuum j B nmpepelax 1 <{j < j* um crporo
BO3pacTaeT IpH yBeJHueHuH j, ecam j > j*. Takue QyHKIUA UMeHYIOTCA
puToHnueckuMu. Feau g (j) ectb auToHMuYeckass (YHKIMA, To —g (f)
Ha3HBaeTCHd OJHOBEPUIMHHON WUIM yHUMopaJbHOH (VHKIHE.

Hocnenosarensuocts uncens @OubGonauyum wumeeT CIeNYIOMUWA BHLI:

1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144, . . ., (1)
TaK UTO B BTOH MOCIEAOBATENBHOCTH Kajkjoe NOCJIEAYIOMee YHUCI0 eCTh
cymMMa aByX npensiaymux. llyers F,, — umen n nocaemoBarensnoctu (II).
Torpa, corracHo Tak Has3HBaeMOMY «IIaHY TOMCKA C HMCIOJIH30BAHHEM
qucen QuGomauum», mMunumMyMm O¢QyHrmuu g (j), tme j =1, 2, ...

.o, (F, — 1), onpepensiercsa ¢ moMompio (n — 1) BHUHCIeHHH 3Havue-
HUA (YHKIUH.
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Tax, wmanpumep, mpemmonowum, gto F, —1 =20, 1. e. n =7.
Torma Tpefyercs BLAMCAUTHL TOJBKO 7 — 1 = 6 3Hauenmil. Hagmem
¢ uncita Oubonagau F,.; m co ciemymoimero Membimero umciaa I, _,.
B nanmom mpmmepe Fg = 13 u F; = 8. Buuucamm u cpasnum g (13)
7 g (8). Ha ocHOBe 9T0r0 CpaBHEHMS MOXHO BHIIOJHHUTD elle OZHO BHITHC-
JeHWe ¢ WCMOIb30BAHMEM O0YePe[HOTO MeHbImero umcia @uGomauum,
T. €. D. B gaHHOM caryuae, ecam orasaxock, 910 g (8) < g (13), uureppax
noucka MuHEMYMa QYHEOUE g (j) corpamaerca go j = 1, 2, ..., 12.
IIpn TakoM pesyinbpraTe CpaBHEHHA HEOOXOMUMO BHIYMCJAMTH U CPABHUTD
g (9) m g (8). Ecau e, mamporus, g (8) > g (13), To muTepBal moMCKa
cokparmiaca mo j =9, 10, ..., 20. Ilpm takoM mHTepBale clemyeT
BHUMCINTh 3HadeHnsg ¢yuxnum g j =13 (G —8 =05) n j =16
(7 — 8 = 8). Takmm o6pasoM, B n060M clyuae Ais oUepeJHOTO CpaB-
HeHHA Heo6XONMMO BLITUCIUTE £ (j) TONBKO M OJHOTO HOBOTO 3HAade-
Hus j. IIpoumecc mpomoirkaeTcss YKAa3aHHHM ciocofoM M 3aBeplliaeTcs
HAXOKJOHHEM MHHHMyMa g (f) Hocle HPOBePKM INecTH 3HadeHHH j.

KOHTPOJBHEIE YIPAHHEHUA

1. PaccMorpure Mopens yopaBleHHES 3allacaMi, OMACAHHYIO B Pasfi.
12.1. Ilycts BO3MOKHEIMH 3HAaYeHNAMM YPOBHSA B3aIlacoB Ha HAYAJIO
orpeska i samasioreas i =0, 1, ..., 7, a cumpoc Ha oTpe3Ke paBen
d = 4.

a) Cronpko pa3nW9HBX 3HadeHm#l f (i) Heo6XomUMO OTpeTeNUTH
B Momernm (2)? Hammmure sKcrpeMalbHOe ypaBHEHHE IS KaMI0TO
W3 9THX 3HAYCHWH ¥ YKayKUTe, KaKWe BHAUEHHSA I CJIeIyeT PacCMAaTPUBATh
IpA MAUAMHUZAIAH.

6) TlpeamonosKuM, 9T0 ONTUMAJTbHAS CTPATETHA IPOU3EOACTBA 3aKII0-
qaeTca B TOM, YTOGH IpH i < O BHOYcKaTh 11 — i eguHMn mpogyKuuu,
a mp® i > D mpeKpamaTh BHOycK. O6BACHATe, KaKHUM 06pPa30M MOIKHO
BHYUCIUTE 3HadeHus f (i) (cocTaBbTe COOTBETCTBYIOINUE HKCTPeMallbHEIe
VpaBHEHHS).

B) Brueprure cers, 0T06PaKA0IIY0 BCI ONTHMH3ANHOHHYI0 337431y,
M yKaMRATe MapinpyT, COOTBETCTBYOMMIA ONTHMAJIBHOH CTpaTeruy ANA
BapuaHTa 0) IOCTAHOBKM 3ajayd.

2. PaccMoTpHTe CeTeRyI0 TOCTAHOBKY, olmcammyl B pasm. 12.1.

a) OfnsacauTe, moueMy 3HAUeHHS J;, COOTBETCTBYIONIME HWHTEPTalb-
HHM JACKOHTHPOBAHHHIM 3aTpaTaM [JIA OUTHMAIHHOIO 0(eCKOHeYHOro
Mapmpyra, KOTOPHI HAYHHAETCA B BepIIMHE §, SBIAIICA KOHETHEIMH.

6) O6BsicEATE, TOYEMY BCe y; HEIPeMEHHO Y/OBJIETBOPAIOT IKCTPe-
MalbHBIM ypaBHeHHAM (3).

3. PaccMorpuTe ceTeByI0 IOCTaUOBKY, ONHMCaHHYI0 B pasg. 12.1.
IycTs B ceTH UMeeTCH TIECTh BepIIAH, M BCe BePUIKHE HONAPHO COeTHHE-
HH fgyramMu B O0OMX HalpaBIeHUSX.

a) CKONbKO MOMKHO YAOBIETBOPATHECA OKCTPEMANbUEX ypaBHe-
Huii (3)? Hanumure Kaskgoe U3 3THX ypaBHeRUH, mpuBefs Bce UX WIEHH,
KOTOpHe [OJYKHK YYATHBATHECA NIPH MAHIMHU3ALNH.
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6) Ilycte B ontumainbHel Habop ayr Bxomar ayrum (I, 2), (2, 3),
(3, 4), (4, 5), (5, 6) m (6, I). YraxuTe, RaKyl0 CHCTeMY JHHEHHBIX ypas-
HeHN#L HeoOXONMMO PEMmATH [JIA HAXOMKIEHHS COOTBETCTBYIONIMX 3HAUe-
HU#A y;.

4. B amropurme WTepanuii o KpHUTepuio, IPpUBeIeHHOM B pasg. 12.2,
He o6g3aTelbHO Oy[eT CYINECTBOBATh TOJNBKO OfHA CTPATEerdsi, ONTH-
MaJIpHAs IpH IPUHATHE TeKYIIUX PeIeHUi JJIs gcex KOHedHnX n = N —
BHe 3aBMCUMOCTH OT TOTO, CKOJb BeJHKo 3Hauenume N. B Texcre pasmena
yTBepsKjaeTCH, 9T0 CYMeCcTBYeT Takoe h*, yTo 1iis BCceX n> n* mwbas
CTpaTerusi, ONTAMANbEAS NPH NPHHATHA TCKYMAX pPeMieHUHE AN KoHed-
Horo INIAHOBOTO MEPHONA JUINTEIBHOCTHIO I OTPE3KOB, OJHOBPeMeHHO
fBJAseTcs ONTHMANBHOH cTalMOHAPHOH cTpaTerweil Ais mojedu ¢ Oec-
KOHeYHBM IjianoBEM nepuogom. IlpoTwBopeuat am otm yTBepmgeHmsa
apyr apyry? OO6macmuTe, moyeMy.

5. PaccMOTpUTe aJTOPUTM HTePALMH MO KPHUTEPHUIO, HPUBETeHHLIIH
B pasg. 12.2. IlpegmosnoxumM, uTo 3Ha49eHHA Y BLIYMCIAIOTCA HA OCHOBE
HEKOTOPOH IePBOHAYAILHO BHODAHHOM CTPATerMM M UYTO BHIYHCIUTENH-
HH Ipoliecc IpeKkpamaercA Ha urepanumg m. ONDUIIHTE CTpaTerumo,
MO3BOJAANIYI0 NOJIYIATH 3HaueHHs y7. MomHO 1M cumraTh, 4ro 5Ta
crparerusi OymeT 00s3aTelbHO CTAaNAOHAPHOM?

6. PaccmoTpurte miniocTpaTuBHEEE mpumep (I), mpusegeHHB# mocie
OIMCAHUA aJTOPUTMA HTepaluii IO KPUTEPHI0 B pasf.

a) Haueprrure ceth, ortoGpaskaromyio (I).

6) ITposepbre, uro 3HaueHus (Il) ymoBmeTBopsiloT GYHKUMOHAIE-
HBIM ypaBHEHHAM I CeTM H UTO ONTHMAJBHHME SBIAIOTCA KaK
ayra (I, 2), trar u jpyra (I, 3).

B) Ecau snauenus y} s (V) sagaurl, Brumcaure yi u y; u yGegutech
B TOM, 9T0 myra (I, 3) ayume mpu n = 4, a gyra (I, 2) nyume opu n = 5.

7. B Kamkmom u3 OpUBeJeHHEIX HHKe BAPHAHTOB IOCTAHOBKHA 337149l
BHauajie BHIUWCIWTE BSHAYEHUA Y; C YYOTOM AaHANM3a, NPOeNaHHOTO
B pasm. 12.4. 3areM npuMeHHTe ANTOPUTM HTepaluii mo KpHUTepHIo,
omucanusii B pasg. 12.2, mauas ¢ y§ = 0. Ecan o o6osnaunte uepes n’
HoMep TepBOH M3 HTepanuil, Ha KOTOPOH ofmas cTpaTerdsa COrIacyercs
¢ ONTHMAJIbHOH TeKyIell cTpaTerueii, To IPEKPATHTe pacdyeTH Ha HTepa-
mun n' -+ 3. Hawecure ma rpadur snawenusa y7 u yr.

a) Hpumep 1 ma pume. 121 mpm o = 0,8.

6) Ilpmmep 1 ma pme. 12.1 mpm o =0,5.

B) Hpumep 4 ma puc. 12.3 (¢ = 1,5) mpm o =0,5.

r) Mpumep 4 ma pue. 12.3 (c;2 = 1,5) upn o = _i_

n) B kasgom BapmanTe yGeguTech B TOM, UTO AJiA BCEX i
lyf —yi | <adn.y, 1O dny= max LyE? —yn .

8. B ramoM m3 IpUBeeHHHX HUKe BapHAHTOB IOCTAHOBKE 3amadd
IpuMeHHUTe aJOPUTM HTePAIUil 0o KPHTePUI0, NPHBe[eHHEKH B pasy. 12.2,
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BHUMCIAA Ji Ha OCHOBE YKa3aHHOTO JJIA OTOT0 BapHaHTa HCXORHOTO Halo-~
pa nyr (ucxopmoit crparermu). Eciam Bo ofosHauyure depes n’ HoMep
1IepBOIf U3 UTepanuii, Ha KOTOPOH 06mMas ¢TpaTeTNs COTNACyercs ¢ ONTH-
MajlpHOH TeKyuieldl cTparermei, TO IpeKparTHTe pacdyeTH Ha HTePALUR
n’ 4+ 3. Hawecmre nHa rpadur smadgemms y7? u yf.

a) Ilpumep 1 na puc. 12.1 npn oo = 0,8; ncxognas cTparerns BKIAIO-
saer ayru (I, 4), (4, 1), (2,3) u (3, 2).

6) Hpumep 1 ma puc. 12.1 npn & = 5 ; HcxXogHad CTPATErHA BRII0O-
waer ayra (I, 4), 4, 1), (2,1) n (3, 2).
B) Hpumep 4 Ha pume. 12.3 (c1p = 1,5) npm a = —;—; ACXOMHA A

ro Mo

crpaterusi BRIAwuaer xyru (I, 3), (3,2) n (2, 3).
r) Ilpumep 4 nma pue. 12.3 (¢yo = 1,5) npu « =-;*- ; MCXOfHAA CTpa-

Teruss BRIouaer ayru (7, 2), (2,3) m (3, 2).
n) B rasmpgoM BaphanTe yOegmTech B TOM, 9TO AJMH BCEX I

[yt —yi | <<adny, rHe dpoy= m:lx lyR ™t —yn

9. Pacemorpure cers ¢ Bepumasamu I u 2 u pyramu (I, 1), (2, 2),
(Z,2) m (2,1), npugeM ¢y = cp2 =50 & ¢1p = €2y = 10; « -——-;— .
Wayuure cerh W BHIUHCIUTE Yy U Yp. 1IpHMeHNTe aJTOPHTM HTEPAIHil 10
KpuTepuio, npusenedunii B pasg. 12.2, wpumas yi = 0 u pb = 40;
BHIIONHUTe HTepanuu go n = 5. Hanecure ma rpadmr yP u y7. Mame-
HATCA M BeJIHYMHE Y} MOHOTOHHO?

10. Paccmorpure ceTeByl TOCTAHOBKY, OmMUcanHHY® B pasmg. 12.1.
Ilpeanonoxum, uro MiA Kakpo#l BepmmdHH { BuGpata mayra (i, j)-

a) O6vpacuure, moueMy B geIGpaHHAl HaGop Ayr BXOHMT HO KpaitHeit
Mepe opun uuri. Ecru mmeroTcs apa mukia, o6bACHUTE, TOYCMY LHKIKL
pasbepuHensl (T. e. M0YeMy BEpUIMHA HE MOKeT OfHOBPEMEHHO BXOIUTH
B HECKOJDBKO ITUKJOB).

6) Paccmortpure QopMmMyny pacueTa «CTOEMOCTH  BepmuH»  (2)
p paag. 12.2. Ilycrs BoiGpaHHast cTpaTerds BHKJIKYAeT TOJIBKO OXHH
waka, a uMenno gyru (1, 2), (2, 8) u (3, 1). Cocranbre ¢OOTBETCTBYIOIING
ypaBuenusn (2). llorakurte, 4T0 pemeHmeM 3Toil CcHCTeMH JIHHeHHHX
ypaBnieiuil ABJAAIOTCH:

1]
Y3 = ¢io + acay + aley + acyy + ateay + abey + .. -,
0 4
Yy = Ca3 + Qc3y 4~ alcyy + alczy + aley + afeyz + .. .
—_ 4 5
Y = cyy + acyy - o3 4~ ey + ateys + adcay + . . .
B) IlycTp spuMeHsercssi ajropuTM HTePanuil Mo cTpaTerusm, rje
3HaueHusA Yy NPUHATE B COOTBeTCTBHM ¢ BapuauToM 0). Ilamee, mycrb
Ha marax 3 u 4 oGmapyssmsaercs, uro Yi = ayl 4¢3, Y] < yi, a pan

Bcex ocTanpHEX Y = yi. Iloxasmure, aro ¥ << yi u uTO Kak clegcTBHE
5TOTO AiA Jdioloifl BepmuHsl | yi < yh
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11. B paspg. 12.3 pas mpocrorsl DipegmollaraeTcs, 49To U3 Kamol
BEPIIAHEL { CYMECTBYET MapIIPYT K ofI0l (H0 KpaiiHell Mepe) U3 BepIIHH
MUK, T03BONAONErO (OCTHYD MUHAMAIBHLIX DKBHBaJEHTHEIX CpefHMX
sarpar 3a orpesor (o = 1).

a) Hakume ociio)kHenHs BO3HHKAIOT, €CIIH OTOPOCHTH 9TO JOIyINeHe?
(Yxasanue: paccmoTpuTe ceThb, CTOMMOCTH Ha [yraX KOTOPOX pAaBHEL
Cla = Cay = €13 = 1, ¢34 = 45 = 2.)

0) O6nacuute, nouemy mpu 0 <{ a << 1 ne Bo3zumKaeT HeoGXomH-
MOCTH B TAKOM JIOIYIIGHUU.

12. a) KaxoB cmbicat Benwumsbl w; B BoipaskeHuwsax (1) m  (2)
pasg. 12.3?

6) Ilpusemure mupomeskyrounble anredpanueckue mnpeodpaszoBamns,
nospojisomue u3 (3) umomyumrs (4).

B) Ilepenecure BripasKenue U3 TpaBoll dactu (3) B JeByo; 3aTem
moxkaxure, uro upm o = 1 pesyabrar skBmBaienten (6).

r) IIpeanomnoskum, Yro pasHOCTH W; — W; MHTEPIPETHPYETCA Kak
TaKoe NPHWPAIIeHNHe 3aTPaT MO CPABIEHHUIO ¢ 3aTpPaTaMH HPH ONTHMAJb-
HOU cTpareru#, KoTopoe OOYCIOBII€HO HaXO/RJeHHCM B BepumtHe i,
a e B Bepmmue j. C ydyerom dTON HHTEPIPETAUMH OIMINATE CIOBAMHU
dKCTpeMalibHEe ypaBueHus (6).

n) Uyers manel sHageHUs w;, YAOBIETBOPAIONIHE HKCTPEMAJIBHEIM
ypasuenusaM (5) wmam (6). OOGpacumre, Hmouemy mupubaBleHHe K 3THM
3HAYGHUAM KOHCTAHTH I10BBOJIAET TOJNYYHTH HOBhIC 3HAUCHHA W;, TAK/Ke
yaosieTBopsawmye ypasaenusM (5) uan (6). (Ilpopemonctpupyiite mpa-
BUIIBPHOCTH BAIIMX COOOpPaskeHUNl HA CeTH, BKIWOYAIOMEHd TPH BepIUMHE
C TONMAaPHBIM COeAMHEHWEM HX jyraMg B oGOWX HalpaBIeHUAX.)

13. Paccmorpurte anropmt™M wuTepammil DO cTpaTerdaM, OIMCAMHLIIE
B pasm. 12,3, mpn a = 1. '

a) llyers cerp Bratowaer sepmuusl 1, 2, . . ., p. Cronbko ypasHe-
HH# B CKOJIBKO NHEM3BECTHEIX OyjeT HMeTh CHCTeMa JMHEHHBIX ypaBHe-
Huit (7)?

6) Ilycts upoGuan crparerna Brilouaer muka (1, 2), (2, 3) m (3, 1).
Cocrasbre COOTBETCTBYIOMME YypaBHeHus (7) M IHOKaskUTe, 4YTO C" =
= (cyg -+ €23 + €31)/3, RaR »vTO yTBepsgaercs B (9).

B) Ilyers ayra (i, j) BXogut B onTuManbHyI0 cTpaTernw. UYemy pasBHa
pasuocts w; — w;? Ilyers myra (j, k) Takae BXOAMT B 3Ty ’Ke ONTH-
MaJbHYI0 cTpaTeTHio. UeMy paBHa pa3HOCTD W; — Wy?

r) Wsmenure ommcaHue niaros alrOPHTMa WTepalWil IO CTPATeTHsM,
KOTODPHI COOTBETCTBYeT IIPE[[CTABIEHHWIO DKCTPEMAILHHX ypaBHeHMIA
8 Bupe (6).

n) WUsmenmre onmcaHMe alropUTMa UTEPALWi IO CTPATETHAM, eCIU
HelBbl0 ABIAETCA MaKCUMHU3aUus cpejHeTo »ddexTa 3a OTPE3OK.

14. Paccmorpure cereByo mMopgelb, B RKOTOpod i IepeMeHmleHH:A
no ayre (i, j) Tpebyercst h;; oTpeskos, mpuueM He BCe h;; paBHE 1. JroT
ciaygait obcyxraaerca B Koume pasm. 12.3.

a) Ybenurech B ToM, uto (3), (4) u (D) gelicTBHTENBEO IpeolPasyIOTCA
8 (I), (II) u (IID).
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6) ¥Ybenmrech B TOM, UTO Ww; — W; MO-NIPE;KHEMY MOKET MHTEPIpeTH-
poBaThCs Kak OIpHpameHde 3aTpaT, 00ycIOBIeHHOE HAXOMKIEHHEM B Bep-
mnde i, a He B BepumHe j, upn ¢ = 1. C ucoonxb3oBanmMeM 3TOH WHTEp-
mpeTalMy ONMIINTE CJAOBAMU bBKCTpeMalbuble ypapHenus (III).

15. a) OGpatuemucy ® pasg. 12.4, yGegurech B TOM, 9TO pellle-
HHeM (3) peficTBRUTenBHO sBIgerca (4).

6) IlpoBepxoil anredpanueckux pgeitcTBuil, BuHOMHeHHHX B (5) u (6),
yGegureck B TOM, uro myra (I, 4) pgelficTBETeNBHO TO3BONHET HOCTHYb
muaumMyma B (D) mpum 0 Ko <1, a gyra (2, I) — muaumyma B (6)

npu -?T < o << 1. Obbsicaure, moueMy ayra (2, 3) ABImeTCA Ny9ymmM

2
peillenueM IIpU 3HaYeHUAX ., MEHBIIHX YeM 3

B) Ilorakure, kakme u3sMeHeHHs: HeoOXOIHMO BHECTH B BHpasyke-
aAg  (2) — (6) B ToM ciyuae, KOrja B UCXONHON CTPATETHH BMECTO
nyru (2, 1) ncnonbsyercsa gyra (2, 3). Ilpnjgem Iy MEL K TeM ke BHIBOJAM,
9r0 B Bapmaure 6)?

r) Y0egdrech B TOM, 4TO HOKA3aTelb BO3MOKHOCTH yiyumenus (6)
A pyru (2, 3) mpepicrabider coGoll MHTerpalibible JUCKOHTHPOBAHHEE
3aTpaTH, 00yCIOBIeHNEE epeMenieneM 13 pepimanl 2 B §, BosBpalie-
HHeM B 2, 3aTeM HepemelneHueM B / M, HaKOHeI, ABWKEHHEM IO LUKIY
ey Bepmmmsamu /! u 4. CpaBHuTe 3madenue 5TOTO IIOKA3aTENs CO
3HAYEHUEeM Y) B BaDHaHTE B).

16. a) B pasn. 12.4 nposepwre anreGpamdeckme nefictBus B (7) —
(11) u y6epureck B ToM, aro upu 0 < o << 1 munumMyMm coorsercrsyer (11).

6) Ilposepbre, uto mpu o = 1 GopMyIH pacuera «CTOMMOCTH Bep-
muay mMeoT suj {(12), a ux pemennem arasercs (13). IlpoBeprre Tarme
pacuets-B {14) u (15). OGcynure npuBeseHHOe B TEKCTe YTBEPKIeHMe,
qT0 NPEeUmOMTHTeNbHe#l BCe e MABIAETCA IUKJI, BRI0YAOMUA Bep-
mueas 2 u 3.

B) Ilpegnomossum, uro memolbayerca crparerust (1), koropoit npm
0 << o <<1 cooTBeTCTBYWOT HHTErpAlbHEE [UCKOHTHPOBAHHLIE 3aTpa-
o (4). PaccMorphTe pasHocTd Y, — Yy, Yz — Y1 B Yi — Y4 B NpAMUTe
o = 1. Iloxamure, 4T0 PE3YIBTHPYIOUHE BeAMYHIH COBIAJAIOT
cC W, —wy, Wy ~w; © w, —w; 8 (13).

17. Paccmorpure WIAOCTPATUBHEL npumep Ha puc. 12.3 mpm ¢y =
= 1,5 (upumep 4).

a) Iokaxmre, uro eciaum wucmonbayiorca ayru (2, 3) um (3, 2), To
BuiGop ayra (I, 2) Gomee mpemmouTHTelleH, weM BOoOp ayru (I, 2) mis
KOHEqIoro TIAHOBOTO JIEPHOAA IPH HeIeTHOM TUCle OTPE3KOB, U MeHee
OPEJIOYTUTENOH — IPH YETHOM.

6) IlpoBepwre, 9ro B pasn. 12.4 smpasenme (18) srmsercs pemre-
muem (17). Ilposepbre asreGpamueckoe jgeiicrsue B (19), a Taxike ToO,

1
gyTo gyra (I, 2) mO3BONAeT MOCTHYL MHHEMyMa IpH — < o << 1.

B) Iloka;kure, kKak HeoOxoxmmo maMeHWTH Bupaskenms (17)—(19),
B TOM ciydae ecim BMecto nyru (I, 3) mcmonwayercs myra (I, 2). 1lpo-
Bepbre TpaBmiabHOCTE (20).



METOZBI OIITUMM3AIIUN IIPH BECKOHEYHOM IINIAHOBOM IEPHOIOE 231

r) DuimosanuTe pacuersl aiAropuTMa HTepanuii MO CTPaTeTHAM mpH
a = 1. [IpomepsTe, uT0 peimeHMe, BKIluawmee ayry (I, @), apaserca
€IUHCTBEHHBIM OITHMYMOM.

n) Paccmorpmre crparermio, BrRaovammyn xpyrua (1, 2), (2, 3)
u (3, 2). Ipumure 0 << o << 1; uaiipgure 3HaUeHMA Yy, Yo M Y3, Upej-
cTaBUB uX B Buje, analormuHoM (18). Paccmorpure pasmoctu y, — y,
u Yy; — y, u npamure o = 1. llokakure, 9T0 pe3yIAbTUPYIOHIAE BelH-
QUHBl COBHANAT ¢ W, — Wy U w3 — Wy B (23).

18. Paccmorpure unawocrpaTuBHbE DpuMep Ha puc. 12.3 npu ¢,y = 2
(mpuniep 5). IIposepsre (21), a Tarske u 70, 9To ayra (I, 3) omrumanbHa
apu 0 < a < 1.

19. PaccmoTprTe WITI0CTPATHBHEI mpuMep Ha puc. 12.3 npu ¢y = 2
n o =1 (mpumep 6).

a) IHposepore, uro dopmyan (ypaBHeHHs) pacueTa «CTOHMOCTH
BepIIMHY IpH HcHodb3oBanmu ayra (I, 2) mMeror sug (22), a ux perme-
aueM saBiagercs (23).

6) CoctaBbTe M pellMTe aHAJOTUYHEE ypPaBHEHHUA pacYeTa «CTOM-
MOCTH BEpIINH» OpH HcHoab3oBaHUM ayru (I, 3).

B) IlpoBeppre, YTO TpH HCHONB30BAHMM alNrOpUTMa HTepamuii Mo
cTpaterusam Kax myra (I, 2), Tak u gyra (I, §) ABAAOTCA ONTEMaXbHLIME
00 TORA3aTENI0 BOSMOKHOCTH yIYUIICHH.

20. Pacemorpure mpumep Ha puc. 12.4 npm o = 1 (upumep 7),
ofcympmaimuiica B womme pasg. 12.4.

a) CocraBbTe ypaBHeHHe pacueTa (CTOHMOCTHM BEPIUMHY» [Jis CTpa-
teruu (III) m mposeprre, aro mx pemenueM asasiercs (IV). IIpomepsre
TaKye BHaueHHA DNOKas3aTelefl BO3MOKHOTO yJIyulleHUs, TPUBEICH-
ueie B (V).

6) Horamure, uro crparerus (V) Bxiaouaer gsa nuxiaa. Ilposepsre,
uto pemennem cucteMbl ypasueumii (VI) ssuserca (VIII). Tlposepbre
TaK;Ke B3HadYemHs ToKasaredeil Bosmomuoro yayumenms (VIII).

B) 3aBeplUHuTe BEIIOJIHEHHE pPAacYeTOB COTIACHO alTOPATMY HTepa-
Uil mo crpaTeruaM u yOepmTech B ToM, 9To crparterma (VIII) aBuasercsa
ONTHMAJIbHOM.

Yopamuennsa 21 —26 cesasaus ¢ sayaueil upmer «Hagemnnii mocTas-
muK», TpusegeHnod B paspg. 12.5. Bcee HOMepa BHpakeHHH OTHOCATCH
K 3TOMYy jKe pasfeny.

21. a) Ilyers 0 << o << 1. Ucnoapsys cucreMy ofo3HauyeHmil, COOT-
BeTcTByIOMyI0 (2) m3 pasn. 12.1, sanuumTe B IOJHOCTHIO pasBepPHYTOM
pufe BCe (QYHKIHMOHAJBHEE YpapHEHMs, KOTOpHe MHeo6XoguMo Ymo-
BIETBOPUTS.

6) Mycrs oo = 1. Bremem ofosnauennsa g (i) = w; u g = ¢ B3aMeH
fcuonb3osaHublXx B (0) w3 pasg. 12.5. 3anmmnre ¢ysKOEOHAILHEE
ypaBHeNHA B 9ToH cucTeMe 0003HAaYeHUH M TakuM ofpa3oM IpejicTaBbTe
9KCTpeMalbHEe ypaBHeHHsA B Buje, amajormumoMm (2) u3 pasny. 12.1.

22. B rakmoM W3 NpPUBEJEHHEIX HIKe BapPHAHTOB 3ajaud HauYepTHUTE
CeTh, KOTOPAfA COAEPIKHUT TOJBKO AYIH, COOTBETCTBYIOIIME CTPAaTErMAM
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a) (7) m (11);

6) (12) — (16).

23. a) Ilposepsre, gro (8) mpeacTaBAANT cofoli ypaBHEHHA pacueTa
«CTOMMOCTH BEPIIHHY», COOTBETCTBYIOImMe crpateruu (7), u uro (9) ABaser-
ca pemenweM (8). llpusemnte co Bcemm moppoGHOcTAMYU pacuern (10)
W 1poBepbTe, UTO HMX pe3yabraThl umewor Buy (11).

6) Brnmonmute co BceMy HOLPOGHOCTAMK OCTAaAbHLIE PACHETH COTIAC~
HO alTOPUTMY HTEpPAnMi IO CTpaTerHsIM H TPOBEPLTE Pe3yAbLTaTH,
npusegennsie B Tabaume puc. 12.7. B wactHocTm, cocraBbTe M pemmuTe
ypaBHEHMA pacyeTa (CTOMMOCTH BeDUIMH» M CDaBHHMTE NOKa3aTeldH BO3~
MOKHOTO yAYdIIenus.

B) IlycTs mana ontumanbHas crparterus (4); npunsas a << 1, maftnure
COOTBETCTBYIOUIME 3HAYCHUA Yo, Yy, . . ., Y4 PaccMorpure pasmoctm
Y1 — Yor Y2 — Yo, Y3 — Yo, Yu — Yo ¥ upumute o == 1. Iloraskure, aro
IOJNyYCHHLe BeJWIUHBI COBIATAIOT C BEJMTHHAMU Wy — Wy, Wy — Wy,
Wy — we U W, — Wy A OUTUMAJLHOH CrpaTermu.

24, 1lpnMeHnuTe aAropuUTM HTepauuil mo crparernsam (o = 1), Bubpasn
B RadecTre Hcxofmoli crparermu HaGop ayr (0, 1), (Z, 0), (2, 1), (3, 2)
n (4, 3).

25. TlpuMenuTe anropmTM WHTepPalHi IO CcTPATErHsM, ONpe/lelUB
Y} B coorsercteum co crpaterueit (7). Ha xampolt mrepanum yraskure
IpOM3BONCTBEIIGH THKA, 00ycroBinBaeMbil ipoBepsieMOll crpaTeruei.

IlpnMure:
a) o =_0,9;
6) « =“—;~;
B) o = 0.

r) Ommimure BIMSHHe SHAYEHUS ¢ HA BEIGOP onTHMalbLHON CTpaTeI‘I/III.

n) Haxoso HamMmeubliiee 3HAYeHWE o M 9eMy paBHA COOTBETCTBYIO-

mas TMPOTeHTHAaA CTABKA, MPH KOTOPO# crpaTerus (4) Bce eime ocTaeTcH
ONTUMAJBHOM’?

26. TlpuMenuTe aJTopHTM WTEPATMA O CTOMMOCTH, IPMHSAB BHAYAJeE

y? = 0, a saTeM ofpefedAs AAA Y Te 3HaAUeHHs, KOTOPHE OTBEYAIOT

crpaternu (7). Ilycth n’' o6ozmavyaer HoMep IepBO# MTepamuy, Ha KOTO-

poil o6mas crpaTerus COTJacyercd ¢ ONTHMAJIbHOM TeKymiell crpaTerueit

Aaa yupaskHeHHA 25; mpeKpaTuTe pacueTsl Ha mrepaumu r' - 3. :
Tpumure:

a) a = 0,9; 6)a=—12—; B) o = 0.

27. Paccmorpure umcieHHBIH TpUMep, NpPUBeJeHHHE B KOHIe pas-
mexa 12.5.

a) Ilpumure o = 1. Tlposepsre, uro crparerus (1) omruMmaibHa,
ecau pasperlen of6bem Brmycka z = 6 npu C (6) = 28,5. Ilposeprre
Tarme, wro crparerua (1) ofyciopiMBaeT ITPOUIBOJCTBEHHYW IIPO-
rpammy (II).

!

1
6) Onpemennrte ONTHMANBIYIO CTPaTerHio HPM o = —- U CPaBHETE

ee co crpatermeit (1).
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28. Paccmorpure 49HMcIOBOM npuMep, NpuBefeHAb B pasm. 12.5.
B ras/sli u3 IpUBENEHHHX HEKE BAPUAHTOB MOCTAHOBKH 3aJaud BHCCH-
Te HEO0XOAUMble N3MEHEeHHs, KpOMe TOro, M3Menurte cerh pme. 12.5
U OTIPeieTNTe OIMTHMAJIBITYIO CTPATETHIO ¢ TIOMOIIBI0 JITOPUTMA HTepaIdix
mo orpaTeTusM Opu o = 1.

a) Cmpoc mJdsA KaKmoro oTpesKa paBeH 2 emuHMIaM (BMecTo 3).

6) Cmpoc 111 Kaskjioro orpeska paBeH 4 enunuIaM (BMecTo 3).

B) OcraTok Ha KoHeN OTpe3Ka He NOMKEH HPEBHINIATH 3 CIUHHUIL
(BMecTO  4).

r) OGbeM BHITyCKa B IpefeliaX OTpeska He MOKeT IPEBLIIIATH 4 eu-
HUI[ (BMecTO O).

n) Paspemrensl Tonbko 00beMbl BeycKa, paBHHe r = 0, 2, 4 engu-
HHIAM.

e) OGpeM BhIIyCKAa Ha KayKAOM OTpe3Ke MOJKeH OBITH He MeHbIIe
1 egqununet (x = 1).

/) YCIOBHO-IIOCTOAHHBIE 3aTPATHl HAa ONEpaUu N0 NepeHalagke
B (3) cocrasasaior 10 epunum (Bmecro 13).

3) CTOMMOCTH coOfiepiiaHuMA 3amacoB paBHa h = 5 (smecto 1).

n) 3arpaTel Ta COAep;KaHMe 3alacoB IIPH CTaBKe /2 MCYHCAAIOTCSH
HCXO/Isl U3 CPejHer0 YPOBHS 3aMacoB Ia 0TPe3Ke, a He U3 YPOBHA 3alacOB
Ha KOIeI[ OTpe3Ka.

29. PaceMmorpuTe HINOCTPATHBHAI TPUMED MONEIH YIpaBleHUd
3amacaMe, npusefenHoil B pasgy. 12.5. Tlyers yaosmerBopeime chpoca
paspellaeTcsa 3aflePsKUBATh 11a CPOK He Goisee OFHOTO OTpe3Ka, OFHAKO
YIOBIETBOPEHHE 33/ePsKaifHOTO CIIpoca He JOJKHO HPEeBHINATD 3 eIUHMUIL-

a) CoorsercrBylomum ofpa3oM uamenute cerh puc. 12.5.

6) Hycrs mrpad 3a safepssKy y/IOBIETBOPEHUA e{UHUYHOTO CIPOCA
Ha CpoK B ofuH orpesok pasen 10 epmuunam. Ilpmeegure coorBercTByIO-
HiMe CTOMMOCTH HA [gyrax ceTH JJIs BapuaHTa a).

30. B xasugom @3 mpuBegelHHX HHUJKC BAPUAHTOB IOCTAHOBKH 3aja vl
COCTABBTE IPSMYIO M ABOUCTBEHIYIO MOJENH JIMHENHOro pOrpaMMHpoOBa~
nng, omucannsie B pasg. 12.6. Cuavana mpumure 0 << o << 1, rar yro6bk
ycuoBus 3agay OBUIM aHaJOTMYHB NpUBegeHubiM Ha puc. 12.8 u 12.9.
3atem mpumure o = 1, tak uroGbl yciaoBUA 3amad ObBLIA AHATOTHYHBE
npuBegenHniM Ha pume. 12.10 m 12.11.

a) Hpumep wa puc. 12.3 mpm ¢, = 1,5 (npumep 4 pasg. 12.4).
IIpuseure omTUMalbpHBIe pelieHHs TNPAMOA ¥ MBONCTBeHHOW 3ajad
JuHeliHOTO nporpaMMmuposanus npu o = 1.

6) Hpumep ma puc. 12.4 (mpumep 7 pasp. 12.4).

B) Mogens ympamsienua samacamu pasa. 12.5 (pume. 12.5).

r) Ilpurepure onrumanbHbie pelmleHMA DNpAMoOA U gBoHCTBeHHOMR
3afad JMHEHHOTO IporpaMMHUpOBATHA JUIA Bapuanta B) mpu o = 0,9;

1
o= &= 0 (yupaskuemme 25).

31. Creumanbnbsii matepuan 06 «ociaaGlieHuu CTaUOHAPHOCTH»
B pasy. 12.7 cogepskur ommcaHUe ceTH, orobpasKalolleil MojeNb ympa-
BJIeHMA 3allacaMM ¢ HEDPEeMeHHHIM CIIPOCOM.
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a) Hageprure omucannyio cerb. Ilycrs dymrumum sarpar coorser-
CTBYIOT UpHBeAeHHHWM B pasn. 12.5; monsrrafirech yragarh oNTHMANBHYIO
CTpaTerdi0, BHYHWCINUTE COOTBETCTBYIONime CpeqHHe zaTpaThl (ot==1)
7 TPOBEPhTE MOKA3aTEIH BO3MOKHOTO YAVUYIIEHWA B aJTOPATME MTEpa-
mHi Mo crTpaTerusaAM, S TOro 9ro0wWl OmpenenuTbh, HEHCTBUTENBHO U
IpelitaraeMas CTpaTeTMsa sABlsgercA ontuManbuod. (Vkasanue: mupu
Bribope crpaTernm 06paTnTe NPHCTAIbHOEe BREMaHHe Ha Xapakrep Hepe-
MEHHOTO cHpoca ¥ Ha (YHKOHH 3arpar.)

6) Ilycts mepeMeHHHIT cOpoc NpAHEMAEeT N00YePEfHO 3HAYCHUA J
u 1 smecto 3 u 2. OrBeTsTO HA Te ke BOOPOCH], YTO U B BApHAHTE a).

B) Ecuu BaM He yganoch yrafarh oHTHMAJdbHEIEe CTPATCTAU B Bapuali-
TaXx a) 1 G) onpegeleHNs 3THX CTPATETHH, HCHOAL3YATe aXrOpHTM HTepa-
il mo cTparermAM.

32. MMoucx c¢ mcmoabzopaHumeM uucen Dubomauuu. IPPekTUBHRIT
MeTOf HOMCKAa MEHAMAJNBHOTO 3HAYCHHA NUTOHHYecKol PyHKImE oumcaH
B Koume pasm. 12.7. IlpuMenurte aTOT MeTOR MiaA HaXO:KIEHHS HPHBE-
JCHHbIX HW:Ke QYHRIUT:

a)g() =G —"7% paa j=0,1, ..., 50.
6) ge(f) =2/ +(G—7* gua j=0,1, ..., 5.
B) g(j) =—2j 4+ (G —7)?® pgam j=0,1, ..., 50
100 —j man j=0,1, ..., 10,
. 90 —3j mua j=1,12, ..., 20,
T)g(1)=l 30 - 5 gmam j =21, 22, ..., 30,
180 -+ j gaa j =31, 32, ..., 40.

33. O6pAcHuTe, KaK Bhl IOHHMaeTe CJIEAVIOINEE TEePMHMHEL
OYHKINOHANLHEE, HAN JKCTPEMAaJbHHEE, YpaBHeHMWA;
cranuonapHas CTpaTerus;

AR

3a7ja4a JUCKPETHOro JUHAMHIECKOro NpOrpaMMApPOBAHUSA;

MeToJ IOCIefOBATeNbHHX UPROIMKeHHN;

MeTOJ uTepanyil 1o KPUTEPHIO (MeTOj MOCIefOoBATeHbHRIX
npaOmmkeHdii B mpocTpaHCTBe (QYHKIU);

MeTOA UTepanuil Mo CTPaTerusiM (MeTof IIOCIeJ0BaTeIhHBIX
UpHOIMKEHANR B IpOCTpAHCTBE CTpaTermii);

MOHOTOHHO Bo3pacTaiomui (yOrIBaromui);

CXOEUMOCTh CBepXy (CHH3Y);

dopMysa pacuera «CTOMMOCTH BEPIUHHY;

HOPMUpYyIOIee ypasHeHHe;

gucna DUGOHATIR;

JUTOHHYeCKAsA (YHKIHA;

OHOBEpIINHHAA, WJIH YHUMOJalbHad, QYHHKOUA.
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YIIPAKHEHUA HA [IOCTAHOBRY 3AITAY
1 PA3BBUTHE BBIYUCJINUTEJIBHBIX HABBIKOB

34. Pacemorpure cerb, maofpamennyo Ha pac. 12.12; manmuwme
CcTpesioK ma 000MX KoHIaX AYrd 03HAUAET, UTO IepeMelleHHe IO Ayre
paspemieHo B 060MX HaOpaBIeHHAX W YTO 3aTPATH HPH ITOM COOTBET-
CTBYIOT IpOCTAaBJICHHOMY Ha
oyre YUCIy.

a) lyers o = 1. Pemure
COOTBETCTBYIONAE dKCTPEMalib-
HHe ypaBHeHus (D) u3 pasn.
12.3, ucnoab3ysa Merom HTepa-
IHH II0 CTpaTeruaM.

6) llpumenure Metonq wuTe-
pammit 1O CTpaTerwaAM A
HAXO/KIEHUA §; M  COOTBET-
CTBYIOIIEH  CTpaTerHd  IIpH

o=09 o= o = 0.

2 ’
Wcnonpayiite onTuMaibHOe pe-
UIeHHe BapHaHTa a) B KadecThe
HCXOJHON CcTpaTerud. Puc. 12.12.

B) llpumute o = 0,9. Ilpn-

MeHWTe alXTOPUTM WTepanuii o kputepmio, Hadas ¢ y; = 0. Ecaum n
ofo3HagaeT HOMeD IepBO¥ HTepaluK, Ha KoTopoll obmas cTparerus
coTJiacyeTcs C ONTHMAIbLHOM TeKymel cTpaTerueil, peKpatuTe pacyers
Ha urepamuu n’ -+ 3.

35. PaccmorpuTe cetb, u3o0pamkeHnyio Ha puc. 12.13; Bammunme
CTPeZIOK Ha 00OHX KOHIAX AYrH O3HadYaeT, UTO NepeMellgHHe IIO AYTe
paspenieHo B 00OHX HaNpaBJIeHHAX U 9TO 3aTPATHl IMPH 3TOM COOTBET-
CTBYIOT IIPOCTaBIeHHOMY Ha myre gucay. OTBerbTe Ha BOIPOCH, IIOCTAB-
JeHITBIe B YOPUKHEHHH J4.

B yopammennax 36—40 rtpefyerca H3MeHHTH MOCTAaHOBKY 3ajqad
10 CPABHEINNIO ¢ YUPAKHEHUAMY, MPHBECHHFIMA B OPEILIYIIUX [TaBax.
Kaxk n pamee, maiiTe ompejeneHHA BCeM MCHONB3YEMBIM 0G03HAYEHHAM.

36. B kasxmoM U3 OpHUBeeHHHIX HHKe BAPHAHTOB 3aja4d WPHHATO,
910 3aTpaTH U 3(PPeKT NMCKOHTHPYIOTCA K TEKYIIEMY OTPE3Ky, IpuueM
a — roapPunuenHt gucKoHTHpOBaHUA 3a oTpes3ok, 0 < a << 1. Tlocrpoii-
Te COOTBETCTBYIOIIYI0 PEKYpPpPeHTHYI0 (GopMyTy NIUHAMHYECKOTO IPO-
rpaMMHpPOBAHUA [JIA KOHEUHOTO ILIAHOBOTO TIePHOja, AaHAJIOTHUHYIO
dopmyne (1) pasm. 12.1.

a) 3agada pPACHIMpPEHHs NPOU3BOJACTBEHHHX MOLIHOCTEHl B YIpark-
sernmu 33 ra. 10.

6) 3agaua obmectsa «Bup;keBuK» B ympaykuenm: 34 ria. 10.

B) 3ajada CILIaKUBAHMA 3aHATOCTH ABTOMOOMIBHOM KOMIAHHR
«'urany B yopaskuemum 36 ria. 10.
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r) 3agava paspaloTRU IPOUBBOACTBEHION NPOrpaMMH B yIpaskHe-
aun 39 ri. 10, rge npuHATO, YTO B TeUeHME OTPE3KA j BHIIYCK MPOTYKIUN
cocrasisger r; LIpW 3aganumX 3HAYEHUAX Ly, Tz, . . ., Ly_q YRUKUTE
ONTHMaNbHOE 3HAuYEHUe ;.

37. B Kam/0M U3 NPUBEJEHHBIX HU;Ke BAPMaHTOB IOCTAHOBKH 3afaull
NPUMHTE, YTO BCe TNapaMeTphl ABJIAIOTCA CTANMOHAPHHIMM, INAaHOBHIH

Puc. 12.13.

nepuof, — GeCKOHEeYHBIM, 3aTparThl ¥ 3QPeKT AHCKOHTHPYITCH K TeRy-
MEMY OTPE3KY, & — KO3QPUIuEHT AUCKOHTHPOBaHUA 3a oTpe’ok, 0 <
< a < 1. Tlocrpoiite TpeGyeMylo cucTeMy dKCTpeMalIbuilX ypaBHeHW,
avamormuubiX (2) ws pasg. 12.1.

a) Mogenp criaKMBaHUsi IPOM3BOACTBA B yUpaskueHunm 45 ra. 8.

6) Mogenn craampBapus NUpousBOACTBA B pasg. 9.8.

B) Mopgenr mocTpoeHHs TNPOM3BOACTBEHHOH HpOrpaMMbl B yIpastie-
pua 53 ta. 9.

r) 3ajaua 0 mpogaKe cKora B ynpaykHemuu 32 ra. 10.

38. Paccmorpute Momedb cIVia;kUBaHUA TPOM3BOJACTBA B YIIpasKHe-
aum 45 ra. 8. Hcenmonbsylite mapaMeTph MONeldM B MJIIIOCTPATABHOM
npumepe pasg. 12.5; mycTs «nporpaMMuLiiy 00beM BHIITyCKa IIPOMYKITHH

COCTABIIAGT T == 3 ENUHWILI, a M3UEPyRKU ClIaskKuBanus» v = 1.

a) llpumenute aaropuT™M UTepanuil M0 CTPATETUAM [JIH HAXOHITEHU
ONTUMaNbHOA cTpaternn upn o = 1.

6) Ilpnmennre aXropuTM MTeparuil 10 cTPATErMAM [JIA HaAXO/KAeHUA
ontuMaibeHoit crparermy mpu « = 0,9; « = 0,5; @ = 0. B ravecrse
HCXO/HOH NpoBepAeMOll cTpaTerus IPUMHUTE ONTHMANBLHYIO CTPATeTHIO
papuanTta a). OINMimTe BIMAHHe, KOTOpoe 3HAYEHHE O OKARKIBAET HA
BHOOp ONTMMAJBHON crpaTerum.

B) llpummre o = 0,9. ITpumenure anropmrM mrepanuit uo KpurTe-
puo, nauas ¢ y§ = 0. Ecmu n’ oGosnauaer Homep mepnoit mrepanuu, Ha
KoTOpO#l 00mas cTpaTerna coriacyercA ¢ ONTHMAlIbHOH TeKyuwled cTpa-
Teruefl, nperpaTMTe pacueTH na urepanum n' 4 3.
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39. Paccmorpure Mofeldb yIpaBIeHHs 3aIacaMd, aHAJTOTHUHYIO IPH-
Begennoir B pasg. 12.5. Ilo-mpesxHemy mnpepmonaraeTcd, 9Tro CHpoc
D = 3, o6pem Brimycka £ < 9, YpOBeHb 3aIllacOB Ha KOHEI[ OTpe3Ka
j << 4. Barparthi Ha MPOMBBOJCTEO W COMlepsKaHUe 3aracoB OMHCHBAIOTCS
$yuruumeis C (x) -+ hj, tme A= 1, a

oz upu z = 0, 1, 2, 3,

[
C(x):l 12 4z upm z = 4.

a) llpuMesnre amropuTM MTEpalyii IO CTPATETHAM A HAXOMICHUSA
ONTHMAJNLHON cTpaTermn mpu o = 1.

6) IlpmMeHnTe aNTOPHUTM WTepallWil IO CTPATETHUAM IIA TaXO/MKIeHH
ontuMaasiioit crparerud mpu o = 0,9; a = 0,5; a = 0. B xauecrse
MCXOMHON CTPATErMM MCIOJIB3YHTE ONTUMAJIbHOE DPelleHHe BapwaHTa a).
OxapaKrrepusyiite BINsHHe BHGOpPa o Ha ONTEMAJBHYI CTPATETHIO.

B) Ilpmyvmre o = 0,9. Ilpnmennre! amropwtd wnrepanmit mo Kpure-
puio, wauaB ¢ Y = 0. Ecuau n’ ofosnauaer HoMep iepBoil urepaiyum,
fa KoTopoil o6mas cTpaTerwsi COTJIACYeTCd C ONTHMANBHON Texymeil
eTparerdeil, mpexparuTe pacdyersl Ha HWTeparum n' + 3.

r) IlosropuTe Bapmaurel a), 6) u B) mpu h = 2.

n) llostoputre Bapuanth a), 6) u B) npu cupoce D = 2. (I[Ipumeuanue:
amaJIOTHUHble BONUPOCH /I KOHEYHOTO ILIAHOBOTO HEePHONA IIOCTABJIEHE
B ynpayuenmsax 13 u 15 ra. 9.)

40. OrBerbTe Ha BONPOCH, MOCTABJIEINLIe B VIPayKHeHUN 39, DPUHAB,
4yTo QYHKEHA 3aTpPaT IPOM3BONCTBA HMMEET BHJI

mpu z = 0,

C(x):{3+2x npu z = 1.

(ITpumeuanue: RJIA KOHEYHOTO IIAHOBOTO TEpHOgA HTOT BOIPOC IOCTAB-
Jed B ynpamdeHunm 14 ri. 9.)

JOIIOJIHUTEJIBHBIE YHPAHEHNSA

41. PaccMoTpuTe ceTh, AaHAJOTUYHYI0 oHMCaHmo# B pasm. 12.1,
npuyeM KOd(pOUIMEHT UCKOHTMPOBAHHA ymoBiersopger yciopmio 0 <<
<a<<l.

a) Ilycrs sagama mpofuas crparerns (me 06A3aTENBHO CTAUMOHAP-
Hafl) H COOTBETCTBYIOMIMe WHTETPAJIbHHE MMCKOHTHDOBAHHEIE DOKasa-
renm y?. Tlpegnodomum, uTo mMeercss XorA O ogHa (a BO3MOMKHO,
M HECKOJIbKO) BepmmH Kk, MJIA KOTOpPOi

: n
min (o} -+ cnj) << Yh-
no Bcem (h, 1)
B CETH

Paccyorpure cmayuorapryo cTpaTeruo, B KOTOPYIO BRIWYCHEL XYIH,
MO3BOJANHE FOCTHIh MUHUMYMa (yT -+ ¢;;) AJIA KayKmoH BEPIIMHEI 1.



238 TJIABA 12

Ioraure, uro sra HOBas NpobHas CTpaTerms IO3BOJHET [JOCTHYDL
Takoro 3Havenma y;*', uro y;* < y} musA Kakpmoll BepIIMHBI j, MpHYeM
IS BEePIOMHBL % 5TO HEPABEHCTBO SBIAETCA CTPOIHWM.

6) IlpemmomoskmM, 9TO 3aKI0YeHUe, CAeaHHOe B BapuUaHTe a),
ABJIACTCA BEPHHIM; TOT[a NOKaKUTe, YTO CYMECTBYeT CTaluoHapHas
cTpaTerus, KOTOpasd Jydlle BCeX EPYTHX BOBMOMKHEIX CTpAaTerwil.

42. PaccMoTpuTe ceTh, AHAJIOTUYHYIH ommcaumod B pasm. 12.1,
mpugeM Kod3QPWIHEeHT OUCKOHTHPOBAHUA O, V[ OBIETBOPAET YCIOBUIO
0L o<1 Ilyers mna Kasxpmoil mepeMeHHOR y; cymecTByeT HUMKHWI
npepen L; u Bepxuuii npepen U;, tarwe, uwro L; <l y; << U,. Iloramure,
4T0 MCHOXB30BaHHEe TYTH (I, k) He HPHBOAUT K ONTHMYMY, eCJAH TOIBKO

alp+cn> min (alUj4cy).

no Becem (i, j)
B CeTH

Ilopgpobuo pasbscuuMTe, Kak MOMKHO HCIOJNB30BATH 3TO HEPABEHCTBO
[N YCKODEHHS CXOJUMOCTH METOMOB HOCIEZOBATENbHBIX ITPUOIHACHNH.

43. PaccmoTpuTe 0Ka3aTeIBCTBO CXOTUMOCTH aliTOPHTMA MTepPailuit
mo xputepuio npE 0 < o < 1, mpuBemenloe B MaTepHallaX IIOBbILIEH-
HOH TpypmuocTH B Komile pasm. 12.2. Vsmenmre pnoKasaTeJLCTBO TaK,
9100K IOKa3aTh, YTO AITOPHUTM HTepalHi Io cTpaTerwsaM obecmedynBaeT
CKOPOCTH CXOJMMOCTH, II0 KpaliHeli Mepe He MEHBIOYI), YeM CKOPOCTH
reoMeTpuyecko#i mporpeccum (VII).

44. PaccmoTrpuTe [BOACTBEHHYIO MOAENb JHHEAHOrO WUPOTPAMMHAPO-
pavua mpu o = 1, a umenno (8) u (9) us pasp. 12.6, a TaKKe COOTBeT-
cTByIOmMYy0 upamyio Momgens (10) — .

a) IloxkaskmTe, 9TO ME HMYero He YOyCKaeM, IPHHAB, 9T0 Bee w; = 0.

6) Tloxamkure, 9To MBI HUYETo He YIyCKaeM, NMPHHAB, 4TO0 B TPAMOIl
MOfel W OTPaHWYEHHS WMEIOT BWJl HEPABEHCTE THIA «HE MEHDLIIE».

B) Ilokakure, aro ecan Bee ¢;; == 0, To 63 mOTePH CTPOrOCTH MOKHO

opepnodouTh, 4to ¢ >0 u uro HopMHEpylomee orpanmuenme (12)
ABIAeTCS HEPABOHCTBOM THIIA (HEe MeHLIIe.

45. TlpenmomnoxuM, 9T0 MBI OTKa3HIBAEMCH OT JOMYIIEUIS, CHAedaH-
HOoTO B pasi. 12.3 # roBopswmero, 4ro 0T NGO BepMIHHBI [ UMEETCH
MapmIpyT 10 Kpaiineil Mepe K ofHON W3 BepmINH, NPHHAZJIERaNEH TOMY
LIUKJIY, KOTOpH# mo3podsier goctudd ¢. Ilycrs ¢; — muamManpHbe cpen-
Hue 3aTpaThl 3a OTPE30K, HOCTWKMMEIE Ha TeX MapIOpyTaX, KOTOPHIe
HAUMHAKTCA B BepumHe i. Torma aHAaJOTHYHO JKCTPEMAJBHHIM ypaB-
neHuAM (D) MOMIKHHL YMOBIETBOPATLCA ClefyOMie SKCTPeMaJbLHbIe
YpaBHEHHA:

w;= min  (wj-c¢;;+c¢;) OAA Bcex BepmuH f,
no scem (i, J)
B ceTin

¢;= min (c;) AIA BCeX BEPIIAH i.
no scem {4, J)
B CeTH

a) ITpupymaiiTe SBpHCTHYeCKHMe [OBOAH, 0OOCHOBHBAIOWWE STH
BKCTpPeMAJLHEIE ypaBHeUusd.
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6) Ilokakmre, RakuM 06pa3oM 5TH ypaBHeHHA MpHBOmAT K mmaram (I)
n (II) amropurma, mpuBejeHHOro B Komue pasm. 12.3.

B) IlocTpofiTe cooTBeTCTBYMINNME ABOMCTBEHHYI0 M HPAMYI MOIeIH
INHeWHOTO mporpaMMApOBaHusA, aHalormunke (8) — (13) us pasm. 12.3.
CooTBeTCTByIOIIAA [(BOWCTBEHHAA TedeBad (YHKIHMS HMMeeT BHJ MAaKCH-

D
P
MU3aIUHN BHIPaKEHUA D\ rpcy, THE Kamgoe ry, > 0, OfHAKO B 0CTAIBIOM
h—1 )

MOeT BHOHpATBCS ITPOM3BOIBHO.

r) O6bsacEnTe, MoUEMy BTH HKCTPEMAJIbHEIE ypaBHEHHA YIPOIMAKTCH
mo Bupma (5), ecam cpgenaHno ocoboe AOMyNeHWe, MPUBENEHHOE B pasi.
12.3.

46. PaccmorpuTe 3ajauy moammelickoro ympamiemus ropopa Ilym-
ramM-Cntu, npuBeneHHYI0 B yIpaykHeHHH 25 ri. 2, a B Godee obmeit
IOCTAHOBKe — B ympaskHenmu 27 ria. 5. PaceMorpurte Takie pesyiib-
TaTH, HOJyYeHHKe B YOpayKHeHHH 54 Ti. 6, B KOTOPHX yTBepsjaeTcd,
49T0 eCJH 9YHCIO OTPe3KOB ABIAETCSA HeYeTHBIM, TO MOJeNh He 3KBHBa-
JeHTHA ceTeBOH 3ajmade (clIe0BaTeNbHO, IPHMeHeHHe IHHEHHOTO MpO-
IrPpaMMHUPOBAHMA MOKET M He AaBaTh IeJTOYHCIENHOTO pemenus). Boisac-
HHTe, KakuM obpasoM mpu Ji060# JAiauTelbHocTH Nepmona I CTaBHTHL
3aJady B BHje CUCTOMH SKCTPEMaJbHBHIX yDaBHeHHH, aHaJoTWYHHX (D)
nam (6) w3 pasp. 12.3 paa cereBoir Mojeam. B wacrtmOCTH:

a) IlpogemomcTpupyitte mocrtpoenme TpeGyemoii ceru. llpmesoiite
HMHJIeKCH BepIIMHAM TakuM o0pa3oM, 9T00H OHM XapaKTepH30BaJn
COCTOSIHME CHCTeMEl Ha KaymoM orpeske. llpucpoiiTe mupexcH myram
TakuM obpaszom, 4T0o0B! OB fACEH XapaKTep COOTBETCTBYIOINETO pelre-
HUfA, W MOOKaKHTe, KaK YYUTHIBAIOTCA OTPaHHYeHUA 3ajiadi.

6) Hamumure sxcTpeMabHble ypaBHEHHS, COOTBETCTBYIONINE Pe3YIh-
TaTaM, HOJy4YeHHKEIM B BapuaHTe a), W IOKa}KHUTe, IOYEMY pelleHHe
HOCTaBIEHHBIX BOIPOCOB I03BOJSAET HONYYHTH ONTUMAIBHYI CTPATEIHIO
[ HCXOMHOW MoOpesn.

B) Mopupumumpyiite oTBeTH, NOIydeHHbie B BapuaHTaX a) ®H 0),
IIPUMEHHUTEIBHO K CHTYAalUH, B KOTOPOH NIpHcTymalomui K pabore B gaH-
HOI cHCTeMe Ha OTpesKe { ocTaeTcs B Hedl W B TeueHHMe OTPe3KoB ¢ - &
U ¢-f 2, Tagk 9T0 OTpPaHMYEHUA WMEIOT BUL Yi_s |+ Yioq | Yi == Ty

47. Paccmorpure crenyiommii «cMemaHHBIY adropmtM. IlpuMenure
aJNTOPHTM uTepanuii 1o KPHTepWIo B TedeHue N wmrTepanuii mompsam.
Ha wreparum N wmcnonpsyiiTe mpoGHYIO CTpaTerHio W TIpUMEHHUTe INar 2
MeTofa HMTepamuii mo crpateruaM. llpekpature pacueTH, ecim 3KCTpe-
MaJbHBIe YPAaBHCHHA BHIIMOJHAITCA. B IpOTHBHOM ciydae IOBTOPUTE
BHUHUCJIEHNA, NPUHAB B Ka9eCTBE y2 ! smavenns, moryuennse mo hopmy-
JaM pacdeta (CTOMMOCTH BePIIHHY» B alTOPHTMe HMTepaldil IO CTpaTe-
ruaM. O0bsAcHuUTe, TI0WEeMy 3TOT «CMEIDIAHHEINY aJrOpUTM CXONUICA 3a
KOHeTHOEe YMCJIIO HTepalinil.
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Mopenu uenouncnenHoro nporpamMmmupoBaHus
¥ KOMOWHATOPHbIE Mopenu

13.1, TIOUCK ®WJIIOCOPCHKOTO KAMHA

B oroii raase, a Takike U B ABYX IOCJAEAYIONUX UCCACTYIOTCA MOIeNH
MaTeMaTHYECKOr0 TPOrPpaMMUPOBAHNUA, B KOTOPHIX ociabieHsl asa Aomy-
IeHus: jAelAuMocTH M agmurtuBHocTH (pasf. 2.2). Hamomumm, duro u3
VKA3aHOBIX MONYIieNHH BHITeKaeT JUHEHHOCTH Kak Heldiepoli QyHKOHH,
TaK W OTpaHMYENd W, KPOME TOro, HPH 3TUX YCJIOBHAX IepeMeHHble
MOTYyT HpPHUUKMMATL ApoGHBIe 3Ha4YeHus, ckaskem 2,5 mam 9/;. 3pecw
CHUMAETCS JONYIEeHHe NeIHMOCTH U PACCMATPUBAIOTCH 3aJa4l, B KOTO-
PHIX HEKOTOPHle WJIM BCe IepeMelHLie MOTYT NPUUHMAThL TOABKO IeJio-
YKclienhble 3HaueHuda. B ganpueiimiem B ri. 14 u 15 cHumMaercsa Taxke
JonyleHue amJuTUBHOCTH.

Pacemorpum ciepyomyn Mogens:

n

OnruMu3upoBaTh 2‘, cjxj 1)
[IpH OrpaHUYeHHAX =
'21 a;jryLlb;, i=1,2,..., m, (2)
zj ;AO, i=1,2 ... n 3
z; —mexrte, j=1,2, ..., p (Kn). (4)

Jagaun ONTHMU3ANNN TaKOTO KJIacca Ha3BIBAIOTCA 3ajadyaMy HEeTOYuCIeH-
HOro (Wi¥ AMo(AHTOBOTO, MK JHCKPETHOro) IporpaMMupoBanusa. Kejn
p = n, T. e. BCce NepeMeHHbe JOJKHE ORITh HEJBIMU YNCIAMH, TO MOIENb
oupejeisaer HOJAHOCTHIO IeJOoYHCAeHHYIO 3afavyy. B mporusHOM cayuae,
T.e. Korma p << n, HMeeM YaCTHYHO IeJOYUCieHHYI0 3ajady.

B saBucumocTH 0T KOHKPETHOrO COfep:RaHMHs 3afadd ONTHMH3ALUA
nesieBoli pyHkIME (1) MoKeT HMETH CMEICH MaKCHMU3al{dW MW MUHHMEA-
samuu. (B paccMmarpuBaeMHX HMKe alrOpHTMAX M NpHMepaXx Beerja
VKAa3BIBAETCA XapPaKTep MCKOMOTO ONTHMyMa IeneBo#t dynximu.) Hpome
TOro, JA0asd 3ajada IEJOUUCIEHHOIO ITPOTPAMMHPOBAHKA MOJKET BRIIO-
gaTh OrPAHMYeHWsI B BUAe HEPABCHCTE (=) W papeHcTs. [Jlunelinnie
orpanuuerna (2) MOKHO CUHTATH B3aJAHHLIMA B KaHOHMYeCKOH (opme;
BO BCeX TeX caydYasix, KOrfga B MCXOQIOHM 3aIUCH 3a1a49l OHH He COOT-
_ BeTcTBYIOT (2), ciegyer UPUMEHATHh UpeoGpasoBaHUs, IPUBEICHIEIE
B ri. 3.]

3amaua TEeXOUUCIEHHOTO HPOrpPaMMHPOBANIMA OTIAMUYAeTCA 0T JNI060
33784l JHHEMHOr0 NPOTPAMMUDOBAHUS YCJIOBHAMEU JHCKperHocTd (4).
B cayuae xorga auueiinbie orpanudenus (2) cooTBeICTBYIOT HEKOTOPOR
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CeTeBON MOJeNH, CYIIeCTBYeT ONTHMalbHOe pemeHue 3amada (1), (2)
z (3), yIOBIeTBOpANINee OTPAHMYEHAAM NEJOIUCIEHHOCTH (4). ITOT
PesyabTaT yike HM3BecTeH U3 TeOPEeME 0 HeIPepHBHOCTH [JS MOTOKOB
B ceTax. Oquaro B ofmeM ciydae yciaosde (4) HaKiafguBaeT OMOI-
HUTeJbHBIE OTPAHATICHMA, BCIEACTBAE KOTOPHX MAKCHMAalbHOE 3HAYEHHe
feieBoll YHKOUWY 3a7a9M MEJOYUCIEHHOT0 HPOTPAMMHDOBAHUA OKAa3LI-
BaeTCA MeHbIIe 3HAYeHHS MedeBod QYHKIUU COOTBETCTBYIOMEH 3ajiadd
JMHEAHOTO MPOTPaMMAPOBAHUA.

3HaueHne 3amaY UENOUMCHAEHHOrO HpPOrpaMMUpoBaHus. Brime Gruro
IOKa3aHo, 4TO, KAK IPaBWJIo, NPAaKTHYeCKOe MCIIONb30BaHHE MOfeei
MaTeMaTHYeCKOr0 IPOrPaMMUDOBAHUA CBA3AHO ¢ NPHHATHEM MIAHOBHX
pelleHUH B CIORHHX CHTyamuAX. JacTo BCTPeUATCA YCIOBUA, KOrda
MOfeqd TIaHWPOBAHUA COfepsKaT IeJOYHCIeHHLBe HepeMeHHEe.

1. Hcnoavsosanue o6opydosanus. IlepemennEIME z; MOKHO 0003Ha-
9ATh eNUHHNK 060pyA0BaHUA, KOTOPHEe IOKHE (YHKIHOHUPOBATH
B TeUeHUe ILIAHOBOTO MePHOoja, OHUCEIBAeMOro Mojenblo. Ecam ramnas
enuHANA 00OPYIXOBAHMA HMeeT GONBIIYI) MOMIHOCTH M BHICOKYIO CTOH-
MOCTh (HAOpPUMEp, ABTOMATHYECKHUH BWHTOPE3HHIH CTAHOK, OKeAHCKHI
Tankep mam 150-miofimoBas 6yMaropesHas MammHA), TO fpo0HOe 3HaTe-
HUe Z;j, CKayKkeM 19/;, MOKeT U He MMeTh CMHICJIA (T. e. OKasaThcsg Hepea-
IM3yeMbIM) B PAMKaX pealpHOll 3afauW OPUHATHA pemeHmsa. B TaxoM
ciydae Ha 3HAUeHHA Z; OPHXOAUTCA HAJ0KATH TpeboBaHHe NeIOTHC-
JIeHHOCTH.

2. 3ampamul Ha nodeomosky npoussodcmea. MomeT BOSHAKHYTh Heol-
XONMMOCTE PACCMOTPEHHWA OuUepalydy, BHIOOJHEHHEe KOTOPOH CBA3aHO
¢ TaK HA3HBAGMBIMA NOCTOAHHEIMEA 3aTpaTaMd (WId 3aTpaTaMm Ha nod-
20moery HpoE3BOXCTBa) C; BCErKa, KOTMA COOTBETCTBYHINEE 3HAYCHHE
z; > 0, npmuem C; He 3aBHCHT 0T (aKTHUeCKOro 3HadeHHMA Zz;. Tak,
HATIDEMEP, €CJIM Z; OMpefeiseT TacOBOH MOKasaTedb HCHOJL30BAHHA
ofbeMa [JOMEHHON Heurm Ha MeTANLIyprudeckoMm 3aBoAe, 1o C; coorTser-
CTBYeT 3aTpaTaM Ha 3aqyBHY JOMHBH H Ha €e HATPeB [0 3aJaHHOH TeM-
nepatypei. B pasg. 13.2 Gymer mokasaHo, KaK yUecTb NOCTOAHHEIO
3aTpaTH B MOJKEJIM MaTeMaTHIeCKOro IpPOrPaMMHDOBAHHA 3a CYeT BBE-
JleHAA TEeN0YNCIeHHEX IepPeMeHHRIX.

3. Pasmepw napmuii. Ilpm paspaGorke HeKOTOPHIX HpPOM3BOJCTBEH-
HHIX IJIAHOB HA 3HaYeHHA F; MOTYT HAKJIAJHBATHCA OTPAHMYEHUs BHMA
z; =0 unm z; 2> L;. Tax, Hanpumep, BeJIWdmHA Z; MOKeT IPECTAB-
IATH ¢000f KOMMYECTBO ONpegeleHHEX M3OeIUd, KOTOpOoe HYJKHO BEIIY-
CTATH B TeueHWe mepuoja £, a L; — MHHEIMAaJIbHO BO3MOKHLIE Dpa3Mep
maptum stux usgenuir. IlogoGHoe yciiopWe sBiIsieTcs TPMMepPOM Orpa-
HU4eHOAA BHUAa (MO — WIH», M, Kak OygeT moxasamo B pasg. 13.2,
ero Mo;KHO (OPMaJbHO BBECTH B MOMelb, HCIOJL3YA MeIOYHCIEHHEHIE
mepeMeHHEIe.

4. Pewenus muna «da — Hem». MoxKer BOZHMKHYTH HEO0XOTAMOCTH
OmpefeNeHnA CUTYANHA «MIM — WIN» EHOro Xapakrtepa. G sToff measio
Ha NepeMeHHBle Z; HaKJAHBalTCA orpaHmdyenus z; = 1 mmm z; = 0,
COOTBETCTBYIOMME PEMEHNUAM (HPHHATHY WIH «OTBEPrHYTH» aubO «ga»

an nmng
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nau «uerv. B KagecTBe mpmMepa MOKHO IPHHATH, 4ro x; = 1 coorBer-
CTBYeT POINeHUI0 CTPOUTH HOBOE IPOMBHILIEHHOe IPeJXIPUATHE, WUIH
OpranmM30Barh cOBIT HPOAYKIHM B HOBOM paiione, mium npuobpectH
HOBOE IPENNpPUATHE, WIN TMPOAATH MMEIUieecA B PACIOPSKeHNN (UPMEI
oGopygoBanme. J[[OBOIBHO YacTO albTepHATUBH TAKOTO POJA OTHOCATCH
K paspAmy pellieHHil o pacnpedeqenuu KAnUMAL06A0HCERUT, TOCKOIBRY
NX pealuWsalusd CBA3aHAa ¢ KPYHIHHIMH 3aTpaTaMU [EeHEKHBIX CPEemCTB
M PecypcoB. ITO MOKHO CUMTATh OCHOBHOH IPHUMHON, 00bACHSWINEH,
moyeMy IEJIOYNCIeHHOoe NPOTPAMMHPOBaHKe HTPaeT CTONhL BayRKHYK pPOIb
B OPTAHHU3AIMOHHBIX pemeHuaX. OnTumaibpHOe peleHHe 3agadl pac-
[pefeleHNs KANUTAJIOBIOKEOHAN MOKeT IpHHecTH QHPMe ropasmo 60Ib-
mryo OpulLiIb, 4eM NpUOIUKeHHOe WJIM yrajaHxoe. Tak, maupmmep,
MOKET OKazaThcf, 4UTO (QHUpPMe, IpouU3BOgANIedl IleMeHT U UMelomei
25 mpemnpmaTHil, ymacTCA 3HAYUTENBHO IOBEHICHTH INONYYaeMYI0 HIpH-
OBIIb, COKPATHE YUCIO CBOMX Mpeqnpuarii mo 20 nim MeHee npu ycaosuu,
9T0 TAKOE MEPOIpHATHE IpeJycMATPHBAETCA ONTHMAIBLHHIM MIaHOM.
Cokpamenne HaRIAZHHX PACXONOB NPH yMeHbIIeHHH 4YHCIa NPeRIpHA-
THH MoOsKeT ¢ H30BITKOM KOMIEHCHPOBaTH POCT TPAHCHOPTHHX 3arpar,
ecJM pasMellleHUe OCTABIAXCH NPEeSNPHATHH TAKKe HOMYUHSIETCH ONTH-
MalbHOMY TIaHY.

B psame gpyrux 3ajau HPUHATHA permeHu#l MoskeT morpeloBarhbest
MOCTpOeHHe MOfiellell eJouncieBHOro mporpammupoBarns. OpmH Kiace
TAKEX 3a7a4 CBA3aH ¢ PelIeHUAMH, OIpeelAnIIUME BHOOD yIopAgoUe-
Huil, KajJeHJAPHHX MIaHoB (pacmucaHuil) u Mapurpyros. Ilpumepom
3afauM, NpHHANJe/KAIleli K 9TOMY KJIaccy, MOKeT CIYKHTh 3adaua
kKommueosdcepa. B orofl 3agage HY)KHO OTHICKATh KpaTdafimmi MapmpyT
KOMMUBOSIKEPa, KOTOPHIl MOJKeH Mo0BBATH B KamKgOM U3 1 TOPOIOB,
OpHYeM MapIpyT HaYMHaeTcs U 3aKaHuuBaercsA ropogoMm 1. B xawecrse
APYroro npuMepa 3aJad YKA3aHHOTO KIacca MOKHO B3ATH 3ajgady
cOCTABJIEHUsI pachucaHus ob6pabomru Odemaseil nHa cmankar. Haubouee
OpPOCTHIM BAapHAHTOM JTOH 3agauM ABJAsSeTCA CIydail, Korga Kamgas
u3 n meratell momxHa ofpabarnBaThcA Ha Kajk[oM H3 X craHkos. Ilpen-
MOJOKAM, 4TO ZeTatb HeAb3d o0pabaThiBarh Ha CTaHKe j, IOKA He 3aKOH-
uyena ee oOpaborka ma cranke j — 1. Ilpepmomoskum, gasee, uro Bpemsa
06paboTKU RaRMON HeTamly Ha KajKIOM CTaHKe CTPOro (UKCHPOBAXO.
Torga omTUMaJbHAfA IIOCIETOBATEIBHOCTh OIpeRelsieTcs paclHcaHheM
00pafoTKu, MAHUMHBHPYIOIUM OOIYI0 IPOAOKUTEILHOCTE 00paboTKM
BCeX fmerasell Ha Beex cTamkax. /[pyrumm upuMepamu 3agad ynopsijode-
HEH", Bhifopa MapmpyTa M KaleHTapHOro NIaHUPOBAHHA SBIAIOTCH
gajaun 6aaaHca cOOPOUHBIL JAUHULL, Cemesoz0 NAAHUPOBAHUS RNpPU 02pa-
Huuenuvlx pecypcax (pasm. 6.6), npedynpedumeavrozo pemomma npu
02DAHUNCHUAT HQ pAGOYYl cuty U OUchemuuposanus agmomparc-
nopma.

HecMmorpa ma 6onrmioe BHUMaHWe, yAeldeMoe B JHTeparype Mo
HCeHeOBAHNMIO ONepaluil 3amadaM yHOpAfodeHMdA, KalZeHmapHOro Iia-
HEpOBAHMA ¥ BHOGOpa Mapmipyra, KOTOpHe OTOOPAYKAIOTCA MOJEeAMI
e 10UMcIeHHOr0 NPOrPaAMMUPOBAHNKA, A0 CHX HODP 3TH MOJENH HAXOOAT



MOJEJI ITEJOYUCIEHHOIO IIPOTPAMMHMPOBAHHA 243

IuIb orpaHMueHHOe NpHMeHeHWe Ha npaktHxke. OxHa HU3 TpHUHH,
00BACHAWIIAX TaKoe IMOJO/KeHHWe, 3aKIYaeTCs B TOM, YTO B MOAeNAX
LeIOYUCICHHOT0 TPOTPaMMHDOBAHHSA 4YacTO He YYHTHIBAIOTCA HEKOTO-
PHe BajKHBle YCIOBHfA, XapaKTepHHe AIA pealbHbiX 3agayd KaleHTapHOTo
mnanmpopaluA. Jlpyras npuumHa — BLUHCIHTeNbHbIe TPYIHOCTH, OKa-
3aBIIMecA HACTOJIBKO 3HAYMTEJNLHEIMEH, YTO 3aTPATHl, CBA3AHHLIE C IOIY-
qeHmeM pelleHWH pis Mofjededl pealbHOH pa3MepPHOCTH, NPEBHIMAIOT
sperT, MOCTMTaeMpli 3a cUeT pealN3amHEN HaWTEHHOrO pelleHwusd.
3ajaun YUOPAMOYEHWsA, KalleHgapHoro IUIAHHDPOBAHHA M BHOOpa
MapiIpyTa fABIAKTCA YaCTHHMH CIydasgMH KOMOUHAMOpHBT 3afmad.

Kom0unaTopHasa ONTMMH3ANMOHHAA 3amaya COCTOUT B OTHICKAHUN
CpefM KOHEUHOT0 MHOKeCTBA AaJNbTePHATHB OJHOU, KOTOpPOH OTBedaer
oKCTpeMasbHOe 3Hauenme mpuHaATOH menesoit pyurumm. Tax, mampumep,
B 33jjade KOMMMBOSIKepa IIPH & TopofaXx 3TO KOHeYHOe MHOKeCTBO-
cogepsur (n — 1)! pasiIMUYHEIX AOMyCTMMHX MapIIPyTOB, HadMHAIO-
DEXcA U 3aKaHYMBawmuxcsa B ropoae 1. B camoil mpocroit MoguduKaTAm
3agaun o0paboTKH Aerasell KOHEUHOE MHOKECTBO AJbTEPHATHB BRIIOUAET
(r])* momycTEMEIX TocTemoBaTelbHOcTel 0o0paboTkM n fgeTalel Ha
k craukax.

Tlpu mocraTodHOll M300peTATEIBHOCTH BCeTAa MOKHO cHOpMyampo-
BaTh HeTPHUBHAJIBHYI MOCTAHOBKY KOMOMHATOPHOM 3ajaduM ONTMMHU3AIHHA
B TepMHHaX MEJTOYMCIEHHOTO HporpammupoBadmsa. HeroToprie MaTeMma-
THUeCKHe OPUEMEBl, IIPUBOAANME K TaKUM TOCTAHOBKAM, H3JI03KeHb]
B pasm. 13.2.

JoBobHO JacTO 337a9M MEJTOUMCIEHHOTO IIPOIPAMMUPOBAHUS UMEIOT
o4eHb GOJIBIIYIO Pa3MepHOCTH (T. €. B HAX QUTYPHPYET OTPOMHOE YUCIIO
OePeMEeHHBIX H OIPaHWYeHM) ¥ MOITOMY WX MOCTAHOBKA He WMeeT IIpak-
THYecKoro cMBIcia. Onnaxo, Kax Gymer moKasaHO, CYIMECTBYET HeCKONBKO
AITOPUTMHIECKHX METOJOB pemeHHs 3ajad IeJI0YMCIeHHOTO HPOorpaM-
MHpPOBaHUA, KOTOPble MOKHO HENOCPEACTBEHHO IPUMEHATH K KoMOUHA-
TOPHBIM MOAeJdAM 6e3 MX IpefBapUTeJBHOr0 LpeoGpazoBaHUA B Ielo-
YMCIeHHbE MOJENH.

Honck pimuoo B sku3ub. Hak pemmrth, uTO cliosiHee: 3amaud mello-
qKCJIeHHOT0 WJH JMHedHoro nporpammupoBaHma? Ilomanylt, Goab-
MWHCTBO OTBETHT, YTO 3afjadd IeJOYMCICHHOTO BPOTPAMMHPOBAHUA
opome. B samuTy 5TOr0 MHeHMA TOBOPAT, YTO AMXOTOMHA, HaIpUMe]
z; =0 wmm z; = 1, comepsur ropasgo MeHbINe ajbTepHAaTHB, 4YeM
HenpepsisEpil nuTepBanl 0 < z; << 1. Ucexops m3 srToro genaroT BHBOL,
YTO DOHWCK ONTMMyMa B TIepBOM cJydae fosikeH OBITH mpome. OpHako,
K COKalJleHWIo, Ha caMoM felle cnpaseqiuBo obpaTHoe. B Momenax mate--
MaTU9eCKOTO MPOIPAaMMUAPOBANMS BHYNCIEHN S 3HATIUTEIBHO IPOIIE B CIY-
Yyae HeIlpeDLIBHBIX IIeDeMeHHHIX, TeM B CJlyuae NUCKPETHEIX. JTO BeCHMA

yOenuTeIbHO [EeMOHCTPUPYET CIeqyImuil IpocTOd IIpuMep, KOTOPHIA
TPUBOJNTCSA HUIKeE.

Pacemorpum  Momens

Makcumusuposare 21z, 4 11z, , (5),
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OpH OTPAHHYCHHAX
Tz, + 4r, < 13, (6)
Zy B Zs — HeOTpPHIATeNbHEE I(elHeE. (7)

IToarn cpasy MOKHO ONpeAENHTH, 9TO ETAHCTBEHHHIM ONTHMAJBHEIM
pemenueM Apiagerca x; = 0, £, = 3. flcHo, 9To MOCKONBKY pasMepHOCTH
910 3agaduM Upe3BHUYAHHO Mala, TO IIA OTHICKAHWA pelleHHA U ero
OpPOBEPKH MOKHO BOCHOIB30BATHCA CAMEIMM Pa3IHYHBIMA METOZAMH
(BRIOYaA MeToq [UHAMAYECKOT0 OPOIrDAaMMHUDOBAHHA, HABI0MeHHLIR
B pasx. 10.2 mpumenmTenbHO K 3ajade «paclpefeleHHA YCHIHUID).
OnHako, HOCKOIBKY BJeCh CTABUICA Ielb IIPOJEMOHCTPAPOBATH OTHO-
CHTEIBHYIO CIOKHOCTh PeIIeHHA 3aJa9 LEIOYNCIEHHOTO NPOrpaMMHpO-
BaHOs cpefHedl u GoXBINOE PasMePHOCTH, CPasy e MCKIOUMM M3 pac-
cMOTpeHHA JNO6YI0 CcXeMy, OOAXOMAMYI0 A pelleHds HeKOTOPOi
YaCcTHOH 3aauM, a Takke 00IMHUe AJTOPHTMEl, HO3BONAIMHUE HAXOTATH
pelmeHNsa JHIMb JJAA 3agad MaJlod pasMepHOCTH.

CymecTByeT OfHH IOZX0J K OTHICKAHUI0 IEJM0YHCICHHHX peImeHmi,
HROTOPHIH 9acTO0 MIpefiarailorT . HAUMHAIOMEE. OITOT NOLXOL CBOTHATCA
K TOMY, 4TO CHAa4ala He YIUTHBAIOTCA YCIOBUA IEIOUACICHHOCTH H ONpe-
meisercs ONTAMAIbHOe pemeHHe OOHYHOR 3afaud JHHEHHOro HporpaM-
mupoBanud. EciIm molydeHHOe pelleHHe YAOBIETBOPAET OTPaHHYSHUAM
el O9ACISHHOCTHA, TO OHO ABIAETCS ONTEMAILHHIM pPeIeHHeM W HCXOf-
HOM I[elOYUCICHHOR 3amadn (HOKAKHETE, YTO BTO YTBEp:KAeHHE CIPaBe]
amBo). B mpormBHOM ciydae mpepiiaraercs HepeXOmUTh K TeO4UCIEH-
HOMY PpeMeHHI ¢ IMOMOMBI0 OKPYTIEHHA pelleHHA OOLIYHON 3agadd
JAWHEAHOr0 IPOrpaMMHUDPOBAHAA [0 WEJIHX JHCEN.

IIpeqnomoxuM, d9ro TakOd HOAXO[ HOpPUMeHSeTCA K OpuMepy (D) —
(7). OnrumanpHOE KpoGHOE pelleHHe COOTBETCTBYMOMER 3ajadd IHHEHA-
HOrO IPOrpaMMEpPOBaHHA paBHO z; = 3/, m z, = 0. OueBugHOE OKpYT-
JleHHOE pellieHWe PABHO T; = 2 U Tz = 0, 4TO ABIAETCA HETOMYCTHMEIM.
Pemenue ¢ oOKpyrileHEeM B «MEHBIOYIO CTOPOHY» 6ymer z; = 1 um x5, = 0.
9To pellieHE® JOMYCTHMO, HO OHO 09eHB JajeK0 OT OmTEMaibHoro. Tpyx-
HO OpencTaBhATh cele faxke BOBMOKHOCTD CYIMECTBOBAHAA 00MEro, nMew-
Mero MPaKTUIECKYI0 [EHHOCTh METOAa OKPYTieHWs LPOGHOr0 pemeHus
IJA 3a%a" cpefgHed m 60Jbmoll pa3MepHOCTH, KOTOPHA gaBaj GH OUTH-
MaJIbHOe e I09HCIeHHOe peleHue.

Ecnu mexoropsie KoodpPHAIEEHTH a;; B NTWHEHHHX orpaHAdeHuAx (2)
B Kako#-1mG0 KOHKpPETHOW MOJelH OTPUIATeIBHE, TO caMa 3amgada
ORpYTieHnsa o0HIHOTO APOGHOTO PelleHusa K0 JonycmuMozo Nel0InCcIeH-
HOTO MOHeT OKa3aThCA [OCTaTOUHO ciaokHOU. TaxmM oOpasoM, xora
.¢ IOMOIIBIO METOJA OKPYTJIEeHHAA B HOKOTOPHIX CAYIaAX U yIAeTCHA OTHICKH-
BaTh pelIeHUA IelO0YNCIeHHHX 3afad, HelIb3fA PACCIUTHBATH, UTO ITOT
MeTOX .MOJKHO MCIIOJb30BAaTh KAaK yHHBepPCAJbHHIMA.

Eme Gonee HempmATHaA 0coGeHHOCTH, CBOWCTBEHHAS 3agadaM IfeJ0-
YUCIeHHOr0 MPOrpaMMAPOBAHAA, 3aKII0TIA€TCA B TOM, 9TO HeT MPOCTOrO
coco6a, MO3BOIAIOMEro ONpPeeIuTh, ABIAETCA JIH JaHHOE [OLMYCTHMOS
pemeHre ONTUMAJBHEIM. B BTOM 01HO W3 Ba)KHEIX OTIHYATENBHHX pas-
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Jpupil MeKmy 3ajadaME LeJ0YNCIeHHOTO M JHHeHAHOro IporpaMMupo-
BaHEHEA. UTOGH MOKAa3aTh BTO pasimyde, HPEIIOI0KAM, 9T0 B NPHUBEIEH-
Ho#l BHme 3amade (D) — (7) HYKHO IPOBEPWUTH, ABIHETCH A peINCHHE
zy = ry = 1 onrEManbHEM. C 9TOH LedBI0 HYKHO IPOBEPHTH, COOTBET-
CTByeT JH 3T0 pelleHAe KAaKOMYy-IH0O IOKAILHOMY ONTAMYMY B TOM
CMbICie, 9TO B3HaUeHHe MeldeBOH (YHKIUA He yJaydymaeTcs B Jaio6oi
coceHed IeJIOYNCIeHHOH TouKe (WIM B y3de pemetkn) r; = 1 + d
az,=1-+e¢, tne d, e = —1; 0; 1. Ioxammre, 9TO ZOMYCTHMEIMHE
COCEMHAMHA TOYKAMU B JAHHOM clyYae ABIAITCA TOYKU (z; = z, = 0;
2y =0m2, =1;2y =0ma, = 2; 2y = 11z, = 0). Ilokasgute TaKx:xe,
UTO pemeHde T; = I, = 1 Ha caMoM fielle Jydme gcex PTUX pelleHdil,
HO TeM He MeHee He feasemcs oNTEMaJbHEIM. CjefoBaTelbHO, HEKOTOPAR
TOYKA MO3KeT OHTH JOKAJbHO ONTHMAJIBHOH IO OTHOMEHHWIO K COCETHAM
TOYKAM pelleTKH, HO BCe-TAKM He COOTBETCTBOBATH II00aJBHOMY OITH-
MyMy. (3aMeTmM, 9TO Takada NOpOBepKa Ha JOKAJBHBIH ONTAMYM C IO-
Mompbl0 Hepefopa AJaA 3amad GoNBMOH pPa3MepHOCTH B CYMHOCTH HO
rogETcA, H60 MOKeT CymecTBOBATH OTPOMHOE YHCJIO COCEIHHX TOYeK.
B camoMm pene, ecim 3amava OMHMCHIBAETCA HOIHOCTHIO IEIOYHCIeHHON
MOJeJIbI0 M Ha Ka3KAYI0 DepeMeHHYIO Z; HaJOieHO orpanmueHme z; = 0
mam z; = 1, To mOHCK Bcex coceHAX TOYeK J0GOro JOMYCTEMOro peme-
HES paBHOCHIeH Nepefopy Bcex pemeHHH MCXOomHOHA 3ajmadd.)

Ceffgac y;ke mopa 3ajaTh BOLOPOC, CBORHTCA JF HAWIYUYMEHR oOmui
MeToji peImleHHMs K HOpOCTOMYy IepeGOpy BcexX MONYCTUMEIX pemeHnH
I moclefyomeMy BHOOpYy Hamayumero W3 HuX. Kciw mMeeTcs Bcero
HECKOJBKO JONYCTUMHIX peUIeHWH, TO. TAKOH MeTof MeACTBHTEIBHO HPO-
mMe peald30BaTh, 4eM J000H M3 PACCMOTPEHHHX Najlee B 9TOH IiaBe
aaroput™MoB. B psapme ciyuaeB, BCTPeTHBIIAXCA Ha NpAKTHKE, AMEHHO
TaKOH MeTOJ W NPUMEeHsJICA (49aCTO MHOTHE NONYCTAMEIE pOMIeHEWS Cpasy
HCKJIIOYAIOTCA M3 PAacCMOTPeHHUs KaK «ABHO» HeomrtmMajibuwe). Opmaxo,
KaK I@IpaBUio, MeTof NoJdHOTo Hepefopa oKasniBaeTcsd HepaGoTocmo-
co6EEIM. I9T0 OOBACHAETCA TeM, 9TO THCIO MOIYCTAMHIX pemieHmil He
BCeIrfla KOHEYHO, HO NajKe TOIrJa, KOTJA YCIOBME KOHEUWHOCTH He Hapy-
maeTcsd, 9TO0 UMCI0 OOK9HO orpoMHo. PaccMoTpmM, Hampmmep, cirydait
OTHICKAHHA ONTHMAJLHOTO PEIeHHA 33a/adM MeJOTHCIeHHOIO IIporpam-
MEpoBaHEA, cojeprkamedi 100 mepeMeHHBIX, Kamkmad W3 KOTOPHX MOKET
npmeuMaTh Beero ABa sHawenums — O m 1. Bpems mepeGopa Bcex 2100
BOBMOKHEIX pemleHRH Ha camoil OricTpopmedctnyromeir 9BM mamuoro
IPeBHINAeT NPOLOKATEIBHOCTh 9EJIOBEUECKOH KUSHM.

Hpakraueckn sddexTnpunie aaropaTMbi. W3 Bcero H3I05KeHHOTO
BHIIIe OYEBHUIHO, 9TO0 O0IIWA aJrOPHTM pelleHWA 3a7a9 IeJOUHCIeHHOTO
IporpaMMEpPOBAHEA JIOJKEH HCKII0TATH HeOGXOMIMOCTE S6H020 TiepebGopa
BCEX JOIYCTHMHX albTepHaTHB. 1pebyioTcst MeTopbl, 00ecIeuWBaIOmMue
yacmuunbtili Nepebop cpaBHETENBHO HeOOABIIOro wHCIa JOMYCTEMBIX
BapMAHTOB W HeABHHH mepeGop BCeX OCTalbHBX. HalmoMHMM, 9TO CHM-
IIeKCHKA MeTo], IPEMeHACMH# 1A pemeBda oOHYHEHX 3amad JHHEH-
HOTO IpOrPaMMHEPOBaHUs, 00jiafaeT IMEHEO TAKHMHA XapPaKTEePUCTHKAMH.
9ToT MeTof HpeaycMaTpuBaeT ONEHKY JIHML HeGONBIIOr0 YHACIA BCeX
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JIOIYCTUMBIX 0asucHBIX pemeHnii. (OTMETMM IOIYTHO, YTO YZOBJICTBOPU-
TeJIbHAA MaTeMaTHUECKas Teopus, O0BACHAONAA NPULLUHY CTOIL MAJOTO
yuciaa OasMCHLIX pelIeHHH Npu TPaKTHIECKOM NPUMEHEHUM CHMILIEKC-
HOro MeTofa, /10 CHX IOp He pasdpaboraHa.) AHAJIOTMYHO B PERYppPemT-
HBIX COOTHOIIEHMSX, NCIOIB3YEMHX B METO/I® JUHAMMYECKOTO IPOTPaM-
MUDPOBAHUA, IPHMEHAT RNPUHYUR ONRMUMAAbHOCMU, TTO3BOJIAIOMHR
yeTpaHHTH Heo0 XOTUMOCTh Iepefopa BeeX HONYCTHMHIX peuleHu. IPdher-
THBHOCTDH STHX METO[0B ONTHMH3AINN, OCHOBAHHBIX HA YAaCTUYHOM Iepe-
6ope, OmpaBABIBaeT HMOCTAHOBKY BOIPOCA O MOMCKe aHAJOTMYHEIX IIOA-
XO0f[0B K peUIeHUIO 3a7aY IeJOYNUCIEHHOI0 IIPOTpaMMHPOBAHHA.

Paspaborka TaKUX alrOpUTMOB [IJIA IEJIOYHCIEHHBIX 3amay Ipej-
cTaBiAeT co0oi 00JacTh HMHTOHCHBHBIX WCCAETLOBAHMI CIelUaJHCTOB
mo mpuKIagHo# MaTematuKe. lloka eme IpeskmeBpeMeHHO BBIEIATH
KaKde-IuGo aJrOPUTMEL, YTBep:/ad, 4TO OHM CTOIb.;Ke dPPeKTHBHEH
IS TEeMOYNCIeHHHX 33J]a7, KAK CHMILJIEKCHHH QJITOPHTM IJIA OOLIYHBIX
3amay JHHeHoro nporpammupoBanua. llo cymectBy, paccMaTpuBas
a060fd M3 TPeMNIo;KeHHHX /10 CHX IIOP aJITOPUTMOB, JEIKO IIOCTPOUTH
OpHMepPH I@NOYHCTeHHKX 3amadv, [JIA PeUuleHHd KOTOPHX ¢ MOMOI[BIO
TUX AJIrOPUTMOB TpPeGyeTcsa 00heM BRYMCICHUM, SKBUBAJEHTHEIA OJIHO-
my mepebopy. Ilosromy mnpakrtuueckyo sddexTuBHOCTE TH0GOTO U3
ANTOPUTMOB HY;KHO B KOHETHOM CUETe OIeHMBATDH SMIMPHYECKHN, BHIEIAA
KJIACcCH 3a7ady, AJMA KOTOPHX PacCMaTpPHMBAEMHH aJrOpPUTM OKAa3bIBAETCH
HauboJee BBHITOIHBIM.

B pasamyEbx mOAXomax K [EJOYMCJIEHHBIM 3ajadyaM, KOTOPLIE
Ha [gaHIIOM 3Tale MPeacTaBAAIOTCA TNePCHeKTHBHBIMU, CKJIAJHBAIOTCA
HECKONBKO OOIIMX MPUHIUNOB, MUMEIIHAX (yHIaMeHTalIbHOe 3HadCHHE.
ITH umen OyayT M3I0KeHH B HOCIeIYIOIMUX pasfeliax, HauMHAg ¢ pas-
mena 13.3. llpmmeuaredbHo, 9410 B OONBMIMHCTBE AJITOPUTMOB B Kade-
CTBe DIeMeHTAapPHHX OJOKOB HCIOIL3YIOTCS MOJENH JIHHeAHOro MHpo-
rpaMMHPOBAHUA M IOHATHA JUHAMHYECKOIO IporpaMMupoBauua. Omsir
YCIEUIHOTO pelleHUsi pPealbHEIX Ie0OYUCIeHHBIX 3agadu OBICTPO HaKal-
aupaercsi. KEcam omepanMoHHcTaM ymacresi YCOBEPIIEHCTBOBATHL AaJIToO-
PUTMHEL X peUieHUsi, TO IPYU YCIOBUH HCIIOJIB30BAHUA OBICTPOLEHCTBYIO-
mux IBM stuM yuyeHHM ;eHCTBUTEIBHO MO3KHO Gy/eT NPUIHCATL YOCTh
OTKPHTUS (QUIOCOHCKOTO KaMHSA.

13.2. TIOCTAHOBHKHU 3A0AY IEJOYUCIEHHOI'O TIPOTPAMMUPOBAHUA

Ilpu omeHKe pa3IMYHBIX Mojeled ITAHMPOBAHHUS, W3IOMEHHBIX
B TUI. 2, JIeTKO IPEACTaBHTH ce0e CUTYAI[iH, B KOTOPHIX OIpe/eleHHbIE
TmepeMeHHBIe [OJKHBL NPHHUMATH TOJIBKO IEJI0YMCICHHBIC 3HATCHUA.
Nmeercss GecunciIeHHOE MHOMKECTBO APYTHX IIPHMEPOB, OTHOCAIIMXCH
Ipediie BCero K 3ajadaM paclpefelells pecypcoB B TeUeHHEe KOPOTKOI'O
mepuoga BpeMeHH (CYTOK, Hemeldd, MecAla), KOTOPhle TaK/Ke MOMKHO
oToOpas3uTh, B BHAe Mofeleil ILeJOYMCIEHHOT0 JIWHEHHOIro IIPOrpaMMH-
poBanusa. Wanrocrpanieidi TaKUX TPHUMEPOB MOrYyT CIHYMRHTL 3amadd
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BHOOpPA ABTOMANIMH PAa3NHUYHHKX TabapATOB IJIA JOCTABKM 3afaHHEIX
KOJIAYeCTB OUpejledeHHBIX IPY30B; 3aJauN KaJeHJapHOTo IIaHHPOBaHNA
paborsl OyMaromelaTeJbHBIX MAaUIMH ¥ IIPOKATHEIX CTAHOB HpPH PasJnd-
HBIX HOMEHKJATypax INpPORYKRIUH, 3aJaHHOH TpeOOBAHMAMH 3aKa3qHKa;
Bajayd pacUHpenesieHAs KPYUHHX 3aKAa30B HO IPeANPUATHAM QHPMH,
OTAUYAJOMIUMCSA  IPOM3BOJCTBEHHON  MOIMHOCTHIO, 3PJEeRTHBHOCTHIO
M H3gepHKAMH IPOM3BONCTBA. JHAS METORBl NOCTPOGHUA Mopeneit
JUHEHNOro NporpaMMHUpOBAaHUsA, Jerko cHOpMyIHpPOBATH TaKHEe BaTadu
paclpeneleHns PecypcoB B BHIe Mofieliell LEIOUHCIEHHOIO IPOrpaMMHu-
posanns. IlosroMy B nammoll raaBe mopgoOHBbIe 3amaun Gosiee HoppoGHO
He paccMarpuBaiores. TeM He MeHee Oblto OBl HeBePHEIM, eclH OH y 94UTa-
TeJsi CO34ANoCh BIeYaTIeHHe, UYTO 3aJayl 9TOro KiIacca COCTABASAIT
OCHOBHOE cOfiep;kaHie IPoGIeMHs NPUHATHASA OPTaHN3ATHOHHLIX pelleHIH.

Hanporus, naudonee cymecTBeHHEIMHE ABIAKTCA 3a]a49d, B KOTOPHX
PaccMaTpUBAOTCA BONPOCH IOCTOSHHEIX 3aTpaT: 3aJaddl JBOHYHOIO
{mExoTOMHUeCKOr0) BHOOpa (TUNa «la — HeT» WJIU (IPUHATO — OTBEpPI-
HYTO») ¥ CIORHBIe 3a/laull paclpefeleHnsa KanuTatoioskerni. lloctpoe-
HHe Mojeliedl Iel04NCIeHHOTO IPOrPaMMHPOBAHHA, O0TO6parKalomuX
noyo0Hbe CHTYalBH, 10 HEKOTOPOH CcreleHH HBIAOTCH HCKYCCTBOM.
B cBsi3u ¢ aTuM HEKE MOSCHAIOTCS HEROTOPBIE THIIOBBLE IIPMEMBI, KOTOPHIE
ToJe3HH JAJA pelleHHA 9ToH 3ajaum.

st pacmumpennsi Rpyrosopa unTATeNsl HPUBOFHUTCH TakiKe IPHMep
TOCTAHOBKE KOMOWHATODHOH 3ajlayd B BH[E MOJENH IeJOUHCISHHOTO
mporpaMMHpoBaEMA. B KadectBe Takoro IpuMepa BoOpaHa 3ajgaua
KoMmuBosizkepa. CymecTBeHHBIM MOMEHTOM B 3TOM IpHMepe SIBIAETCH
JeMOHCTpPAnUsA CBS3M MeKAY KOMOMHATODHBIMH 3ajlaYaMé W 3ajadaMu
TEeJX0TUCTCHHOT0 TPOrpaMMUPOBAHNs. XOTA UeNOYNCIeHHBE TOCTAHOBKY
YacTO0 He WMEIOT HeIIOCPE[CTBEHHO INPAKTHYECKOH TieHHOCTH, G0 nae
Hefonpmiag KoMOWHATOpPHASA 3ajada oOOBYHO IpeBpamiaercs B IeJo-
YHUCJISHHYH MO/Jedb OIPOMHOH pPa3MepPHOCTH, 3Ta CBA3L IO3BOJsAET
BHACHHTDL COOTHONIEHWE Mex[Jy WeAMHd, JesKallMMH B OCHOBEe BaykKHeMl-
IMEX QJITOPUTMOB peINeHUA IeJ0dUCcIeHHHX 3aiadv.

Pasmemenne npeanpuATHil: npuMep ¢ NOCTOAHHBIMH 3aTPaTaMH,.

B ran. 6 msyuwanacs Kilaccudueckas TPaHCIOpTHAs 3ajmada

MUEHKEMEB3EPOBATE ) 2| €;jTij (1)
i=1j5=1
mpH  OTpaHHYeHHSX
2 23Sy i=1, 2, ..., m (mocramka), (2)
i=1
> x> D;, j=1, 2, ..., n (cmpoc), 3)

i=1

z;; >0 npu nobom i u j. 4)
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BeuomunM, 9ro ofHa ¥8 WHTepuUpeTranwit 3Tofi 8amauydm CBONEIACH K TOMY,
9T0 WMeeTCA M HOCTABUIMKOB (TYHKTOB OTIpABIEHMA), Pacmoiaralomiax
TOBAPaMH, KOTOpPhle HY;KHO MOCTaBUTH 7 NoTpebHTENAM (B 7 IYHKTOB
Ha3HadgeHns). IlocTaBMEK i MOKeT OTHPaBUTh morpebuTenio He Goxee.'S;
m3gennii, a morTpeburenio j tpebyercsa He menee D; mamenmii. 3aTparh
Ha TPAHCHOPTHPOBKY eTWMHUNE I'Py3a M3 HYHKTA [ B MYHKT j COCTABIA-
10T ¢;;. B 3agaue Hy;xHO BHOpPaTh IJIaH HePEeBO30K, MUHEMHSUDYOMUAR
ofmue TPAaHCHOPTHHIE 3aTPATHL.

B psape npakTHYecKHX TpMMeHEHWI YacTh »Tof 3aMad;m 3aKJiogaeTcs
B TOM, 9T0OBI ONIPEeNIATh, KAKAX AMEHHO U3 /2 BO3MOKHHX HOCTAaBIIAKOB
ngeaecoobpasHo Mcnoanr3oBarh. [locTapmuKamMu, Kak TMPaBHIO, ABIATCH
IpeSUOpUATHAA WJIH CKIafH, paboTa KOTOPHX COOPSKEHA ¢ HAaKIATHHMEA
pacxomaMHd, BKJIOYaeMEHIMH B 3aTpaTsl HA TPAaHCHOOPT OPH ONpe/eleHUR
upubunn ¢upmel. OFEMHO HeoOXOAMMO CONOCTABATH BHUIPHII (3KOHO-
MHIO), MOCTHTaeMHl 3a C4YeT HCHOOJNL30BAHWUA MEHBINEI0 UHCIa IOCTaB-
HIMKOB (OPeIUPHATHA N CKIa0B), ¢ MOTEPAMA, 06YCIOBIEHHKMA ITOBHI~
meHueM cOOCTBEHHO TPAHCHOPTHHX PacXomgoB.

Paccmorpum B KauectBe mpmmepa ¢upmy «Ilporpecc», HaMepeHHYIO
pacmmpuTrh cepy cBoedl NeATeNIbHOCTH, BKIKYAB B Hee 06CIY:KABAHUM
noTpebuTelell, OPOKUBAIOMUX B ITaTaX, KOTOpHE JeKaT K 3alagy
or Craamcrsix rop. YroGhl ofecmedanTth pemieHEMe Toi mpoGiaemsl, gup-
ma «[lporpeccy» NIaHMpPyeT OTKPHTL HECKOJIBKO HOBHIX COOPOTHHX
saBogoB. llpegmomokmM, 4To OyHKT { OpeacTaBider coGoll OjHYy H3
BOSMOKHLIX TOYeK pasMeINeEMA HOBOTO 3aBofa. IlpeqmoixokKmM  Takike,
9T0 IPOM3BOACTBEHHAA MOMHOCTH 3TOI'0 3aBoja paBHA S;, a MOCTOSHHEIE
3aTpaTH, CBA3aHHEE ¢ ero dKCIIyaTanued, pasHsl F; > ( HesaBHCEMO
oT QaKTHgeckoro o6meMa BHIYycKa. CyMecTBYeT BCEro m BOIMOMKHEIX
OyHKTOB Pa3MeMEHMs HOBHX OPegUpPHATHH, OgHAaKo IOCTOAHHEE 3aTpa-
THI, CBgB3aHHHe € HX JKCIIyaTaOwell, HACTOILKO B3HAYATENBLHH, 4YTO
OTKPHBATE AX BO BCEX 3TMX HyHKTaX GbiI0 OH HepamumoHalbHO. IlpmMeM,
9ro BeqmumHa ¢;; > 0 mpegcraBifer cololl COBOKYIDHEE NpPOUBBOL-
CTBEeHHHE M TPaHCHOPTHEE 3aTPATH, KOTOPHE HEOOXOOWMEH IS HOCTaABKE
ONHOTO M3MeiWsA W3 IYHKTa WSTOTOBJeHHA i B myHKT cGmira j. Hpome
TOTO, IpWMeM, 9T0 CYMeCTBYIOT HOCTOAHHHe 3arpaTil F;; == 0, csa-
sapHHe ¢ ofecreueHueM TPAHCIOPTHPOBKE TPYy30B 10 Mapmipyry u3.
OYHEKTA { B OYHKT j. JHa49eHWe BeJWYHWHH F;; He 3aBUCHT OT 3HAUCHUSE
z;;> 0, HO mpm x;; = 0 oHa TaK;Ke paBHA HYIIO.

Hasg toro gro6GH HOCTPOHTE MaTeMaTHYECKYI0O MOIelNb, BBEIEM MeI0—
uncieHHBIe YIpaBiseMEe [epeMeHHbIE:

1, ecam BHOpaH DYHKT pasMemleHns i,
yi= i=1, 2, ...,m;
0 B mpormeHOM caydae,

1, ecatm MapmmpyT W3 OyHKTa I
2y = B pafiom j MCIONB3YeTCH, ‘ AIA BCeX § # o
0 B mpormBHOM ciydae
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Torga BMecro nedesoit pynxnum (1) B o6sTHOM BHJe HoJdydaeM IeJeBYIO
OYHKOUIO clegyoIIero BHIa:

m m m m n
Murnmmsmposats ¥ Fiy;+ 21 21 Cijxi) + 2‘1 21 Fijziy. (9)
1=1 i=1j= i=1j=

Bmecro orpaEmuenns (2) Ha MOIHOCTHE IIOCTaBIIMKOB BBOJZHM OrpaHMTe-
HAA HA OPONYCKHHE CIOCOGHOCTH:

n
2 zi;—Siy; <0, i=1, 2, ..., m (OIOCTaBKH). (6)
i=1

Ecaum nyHkT pasMemenus { He BHOpaH, T. e. §; = 0, To orpanugenue (6)

ofecmeurmBaeT HegOMyCTHMOCTL HepaBeHCTBA &y => 0. Orpammuenma (3)
o cmpocy morpefuTenell m TpeGopaHWe (4) HEOTPHIATEILHOCTH Hepe-
MeHHHX ocTaloTca (Gea maMeHeHmiA. J[IA HEKOTODHX aJTOPHTMOB pelle-
HAS 3afad IEJOYHCIEHHOI0 NPOrPAMMHPOBAHHS JOCTATOYHO, KPOMe
TOr0, YKa3aTh, YTO BCe NEPEMEeHHHE ¥; U z;; JOMKHH OHTH passn auto 0,
ar6o 1. OmHaKo CYmMECTBYIOT TaKKe AanCOPHTMH, [JIA KOTODHX 3TH
OrpaHAYeHHA [OJNKHHK OHTH BHpPa)KeHH B pPasBepHyToO# ¢opMe:

vi<<1, 2;; <1 mnpnm aoboM i ¥ J, V)
Yi3;; — HeOTpUNaTelbHHe Iedble OpE Jal6oM { B j. 8)

[O6BscHUTE, TOYeMy yciopua (7) m (8) coBMecTHO TapaHTHPYIOT, 4TO
nofas BenMumHA y; WIA z;, pasHa ambo 0, ambo 1.]

Iloctpoenue mopmennm eme He 3akoHIeHO, mOO He yCTaHOBI€HAa 3aBH-
CEMOCTb MEKIYy BHAUeHUAMM Z;; B Z;;. Hymuo gobdThca Toro, 9roGh
yciosde ;3> 0 BHOOIHAIOCH TONBKO B ciIydae, Korga z;; = 1. 3ro
JOCTHATaeTCA ¢ HOMOINBK JMHEHHHX OrpaEudeHmi

zyy — U2, <O mpm mobom @ 1 J, 9)

rpe U;; — xosdpdunment, mmeomMuA MOCTATOTHO OONbIIOE 3HAUEHHO.
Hanpmmep, Mosxno mpmuars Uy = min (S;, Dj). Iloxamure, aro ecam
2;; = 0, To W3 ycaoBuA HeoTpHmaTedbHOCTH (4) M ycaosua (9) caemyer,
q9T0 3Ha4eHHe I;; KOMKHO OHTH paBHO HYJIO, a eCIH z;; = 1, 10 ycio-
sue (9) npm HaamYmu HOBOTO orpanmueHwa (6) Ha MOIIHOCTH IOCTABINH-
KOB U orpan@deHEs (3) Ha cupoc moTpeGuTeNell ABIAETCHA M3GHITOTHEIM.
[Y6enmrech Takike B TOM, YTO B ONTHUMAJbHOM pelNIeHHH HOKOIJa He
Tpebyercs, 9To0H BHOOJMHALOCH yciosde Z;; = 1 m z;; = 0.]

Jlerko mocTpouTh NpHMEPH, B KOTOPHX OOKYHAS 3afgaua JMHEHHOIO
IporpaMMmpoBaH®s, oupepeigeMas (5) -— (7), (9), mMeer onruMaibHOE
pemerne ¢ Jpo0OHHIME 3HAYEHWAME NepeMenHHX. lloaTromMy orpammuennme
(8), TpeGyoomee TMeJ0YHCIEHHHX SHaYeHHMH Y; B 2;j, BechbMa CyIe-
cTBerH0. Hak ¥ B ofnunoil TpaHCIOpTHONX safade, HeOGXOQUIMO TOIBKO
MOCTAaBHTh YCJIOBHEe HEOTPHIATEIBHOCTH BCEX Zjj, IOCKOJBKY CBOHCTBO
NeJT0YuCAeHHOCTH 3TOH 3agaye CoXpaHsercd OPH YCJIOBUH IIeM0YHCIEH-
HOCTH Y; .| Zjj.
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Ycaosue (9) oGofmaercsa Ha gpyrue caydau. 1lpm Haaiugum mocTosaH-
Hulx 3atpar C; == 0, comocraBiigeMbIX O0BHUHOHA IepeMeHHOH x; B MOJEIHN
NHHEHHOTO MPOTPaMMUPOBAHNA, JJIA OCTAHOBKY TeJ0YUCIeHHOR 3agaun

1
HY/KHO BBECTH [BOMUHYI0 (GylIeBy) NepeMeHHYIO (zj={0) u orpa-

auvenue (r; — Uz; < 0), rme sHagenue U BrGHpaercd HOCTATOYHO
GonpiinM. 3aMeTHM, 9TO LIPH 5TOM MOJEAHh YCIOKHAETCA, MOCKOJBKY
IoGaBiAITCA OfHA MelloYUCIeHHAd HepeMeHHas M II0 JIMHeHHOMY orpa-
HOAYCHUIO Ha KARIYIO HEePeMeHHYI0, BXOJAMIYIO B HOCTOAHHLIE 3aTpaThl.

Pasmepst mapruii. Ilpamep ¢ anbTepsaTHBHBIME OrpPAHMYEHHAMH.
TlpeguomoxuM, Y10 Z; €CTh KOIHYECTBO U3/EJHH, KOTOPOe BHIYCKACTCH
B TeYeHPWE HEKOTOPOTO ILTAHOBOTO Hepuoma. lIpH 3TOM BO3MOMKHH JBE
curyaumu: z; == L;, toe L; — HanMeHBINHHE gomyCcTHMBIH pasmep map-
tan, auGo z; = 0 B TedeHme mcero paccmarpmsaeMoro mepmopa. Ilpen-
HOJIORAM, 9TO MOKHO 3agaTh HocTarodsHo Oosbmmoe wucio Uj, rtaxoe,
1o orpanmuenue (z; << Uj) B onTEMANBHOM pellleHNY HaBePHKA BHIION-
manerca. Torma puxoromuw (z; = 0 wiam z; > L;) MoKHO BHIPA3HUTE,
BBefsa OyiaeBy nmepemennyio (y; = 0 uwnu y; = 1) 1 gBa IEHEeHHHIX orpa-
HAYeHHS

zy — Uyy; <0, (10)

z; — Lyy; = 0. (11)

Ipu y; = 0 us orpasugenuii (10) u (11) cnegyer, yro H3geTUA He BHIIY-
craorea (z; =0). IIpu y; =1 orpasudenme (10) Tepser cmwica, a us
orpanvyenus (11) Buirekaer sagaHHoe yCIOBHe Ha pasMep NapTHH.
WanoskeHEHH ToAXO0N MOMKHO 0000mUTH, pACHpOCTPAHHB ero Ha

cJlydad, KOIZla peIleHHe JOMKHO YHOBIETBOPATH Mo KpaliHe#d Mepe
k u3 p orpanwyennmit;

n
jzjiai,-x,-<b,-, i=1, 2, ..., p. (12)

Bpegem p 6yaesrix mepemensmix y; =0 mam 1, i=1,2,..., p
u HanowuM 1 4 p nuHEHHHX OrpaHMIEHHI:

P
Dk, (13)
i=1
m
2 auw; <biyi+Us(t—y) (14)
i=
niu
D gz~ —U) LU, i=1, 2, ..., p,
i=1

tae 3suagende U; Buifupaercs crons GoNbINEM, 9T0GH  YCIOBHE

n
(Y a;;2; << U;) o6ssatenbno BHOOMHATOCH B ONTHMANBHOM DeIleHHH.
=t
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O6bacuure, mouemy orpanudenua (13) m (14), a rtarme ycxosme, 4TO
nbasa BenuuuHa y; pasHa aubo 0, nubo 1, ABiaAOTCA KoppeKTHOM
mocTaHoBKo# samaud. [Ha camom mene orpanmyenue (13) Moxuo 3amm-
cath B Buie pasencrBa. llouemy?]

Pacnpepenenne xanmuranosio:kennii. lipumMep ¢ B3ammo3aBHCHMMBIMU
anprepuarnsami. lloskanyi, HauGolee Ba/KHHEMH OpPraHU3ALUOHHBIMU
peleHNMA, MPHBOAANUMHE K 3aJadaM IEeJ0YHCIeHHOTO HIpOrpaMMHpO-
BaHMsA, ABIAIOTCA AJIbTePHATHBH «Ia — HeT», AJBTEPHATHBH TAKOTO
pola YacTo BO3HUKAKT B CTPATETHYECKHX MOJENAX IUIaHHPOBAHUA,
OTHOCHIIZXCA K HECKOJBKMM INIaHOBHIM HHTepBaiaMm. OObIYHO B3Haue-
HHUe TIePeMeHHOH Z; olpefeiasieT BEIGOP KOHKPETHOTo IpoeKTa (oNeparuu
I BapHaHTA KAIUTAIOBIOKeHHi), riae

1, eclE WPOEKT j BHIOJHAETCA,
;=
y 0 B mpoTmBHOM ciydae.

CooTBeTCTBYIOMUE KO3()PHUIMEHT @;; B OTPAHMYCHUN dacTO BHIPAKAET
KOJIMYeCTBO INMHUTHPYIONEro pecypca, CKakeM HAJIHYHHEIX IeHET, Tpe-
6ylomuxcA [JIs BHIIOJHEHUA NPOEKTa j Ha HHTepBaje i, rme ofilee
KOJHYeCTBO 3TOTO pecypca, HCIOabayeMoe Ha KayKJoM HHTepBale, orpa-
grgeno. OrpaHndeHHsA nogo6GHOTO poRA AHAJOIHMYHEL OTPaHHICHHAM,
BCTpedalOUMCHA B OOBYHBIX MOfeNsX JHHEHHOro IpOrpaMMHPOBAHUA,
mpegHa3HAYeHHBIX IS pelleHHs 3a7ad JOJATOCPOYHOTO CTPATETHICCKOTO
miaHupoBaHAA. llo3TOMY KOHKpeTHHIE HpHMepH TaKMX 3amad 37ech
He TPUBONATCH.

OngHako BCHIefCTBHEe TOTO, YTO IepPeMEHHAA Z; ABISAETCA MBOUYHOM,
e€e MOKHO HCIOJb30BATh AJiA 0To0paskeHMA OrpaHMUeHUE KoMOWHaTOp-
HOTO THIIA, 9aCTO XapPaKTePUBYOIMX 3afadd paclpeleieHAd KalUTajIo-
proxennit. [IpenmonokuM, K OpuMepy, UTO HY:RHO HAIOKHUTH OTPaHH-
YeHNe Ha pemieHmne, HorpeGoBaB, 4ro0nl OHO JOYCKalo BHOOp He Gomee k
¥3 HepBHX p mpoerToB. (BoaMoskHO, 94TO @A peandzanEM KaykgoTo
npoexTa Tpebyercs HasHaueHWe BeyIeT0 WH;KeHEpd, a MMeeTCS BO3-
MO;KHOCTH BHIIEJNTH Beero k MHikeHepoB Takoi xpaaudurammu.) Torma
5TO YCIOBHE MORHO BHPA3UTh ¢ IIOMOIBIO JWHEHHOTO OTPaHUYCHHUSA

o]
J.Z', z; <k (15)

Ecan sanucats orpammuenue (15) B Buge paBeHcTBa, TO OYLYT NPHHATH
K BHIIOJIHEHHI0 B TOYHOCTH X% mpoektoB. Ocofmit cayuaii Haamyms
P B3aMMOMCHKJIIOUAIONIUX IPOEKTOB MOKHO ydecTh, IpuHas B (15) k = 1.

IJTOT caydad MO’KeT BCTPETHTHCA, €CIH IePBHle P MPOEKTOB Ha CaAMOM
Aelle OTIIOCATCA K OJHOU albTepHATHBe, a HepeMeHHAsA Z; YKa3bIBaeT,
JOMKHA 7 3Ta aJbTepHaTUBA OBITH PealM30BaHa Ha UHTepBAJIe j WIH HeT.

Ecam, pooyctuM, MOMKHO IPHHATH BAPHaHT Iy TOALKO NPHU YCIOBHH,
4r0 IPHHAT BapHAHT 2y, TO JIHHeHOe oOorpaHWYeHHe
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Ha fgBe OyieBH mepeMeHHble 00ecIeUnMBAeT BHIIOJHEHHE STOTO YCIOBHA,
B 4eM gmTaTelo cilexyerT yOemmTheA caMocToaTenbHo. [Ipenmomoxmm
Tellepb, YTO AJBTEPHATHBEL I; M Ip ABJIAITCA B3aMMOUCKIIOYAOIIAME
® 9TO I3 MOYKHO BHIIOJHATH TOJHKO NPH YCIOBUH, KOrga IPHHAT Jubo 2y,
an6o z,. IloxaskmTe, YTO TaKas 3aBECHMOCTH BHPQIKAETCA JTHHEHHHIMHA
OrpannYeHAAMA

2 + 72 <A, (17)
-y — 2z + 23 < 0. (18)

Temepr yKe OYEBHAHO, UTO OPH [OCTAaTOYHOH mM306peTaTEIBLHOCTH
MOKHO caMble pa3HooOpa3HEle KOMOWMHATODHBIE 3aBUCHAMOCTH MEKAY
MPOEKTaMU BEIPA3HATH ¢ IOMOMBI0 JHHEHHNX OrpaHNYeHAN, HAKJIaJHBae-
MEHX Ha OyieBH IepeMeHHEIE.

3amawa rRomMMEBOAKepa. HLOMMHBOsKEpY HYKHO HOGHBaTh B Kark-
J0M H3 R TOPOXOB, HadWHAafdg W 3aKaHYMBasA cBOH MapmpyT ropomom 1.
Oxn He MMeeT IpaBa ABaKIH 3ae3/KATh HA B OOWH U3 ropoxoB. OGo3HaznmM
qepes C;j == 0 paccrosHme MeRny ropomaMu i W j, IPHHAB C;j = 00,
eCIIH MPAMOTO MapIIPyTa Me:KIy TOpPOJaMu { B j He CyIMecTByeT. B meKo-
TOPHX CIyYaAX C;; 5= ¢j;. ONTHMH3aNMOHHAS 337292 BaKIIOIAETCH
B OTHICKaHHH Kpardaiimero wmkna. (I[lpumMmenenme srTodl Mopmeadm Ais
pelIeHHs 3afadd KaJeHJAapHOr0 IUIAHHDOBAHHS NPOM3BOACTBA OHIIO
ommcaHo B pasg. 6.9.)

IIpepnoskeH0 HECKOIBKO MaTeMaTHYeCKHX IIOCTAHOBOK 3TOH 3amadd.
B upmeogmmoli HEKe moCTaHOBKe HCHOOIB3YETCA OTHOCHTEIBHO HEGOIB-
moe umciao nepeMeRHEx. Onpemennm GyieBH NepeMeHHBIE CIENYIOIAM
obGpazom:

1, ecaym OMUKJI BKIIOUAET mepees] W3 TOpoja i

Zij= B rOpof j, ITA BCEX i H j
0 B UpoTHBHOM cIy4ae.

IleneBag QYHKOMA 3anMCLIBAETCA B CIEIYIOMEM BHfe:
n m .
R .
MunnrMB3upoBaTh 2 Z Cij&ijy THE Cijy=o00, i=1, 2, ..., n. (19)
=1

i=1{j=

[TepeMenEEle MOIKHEH YAOBIETEROPATH OTPAHNICHUAM

n
D ozj=1, i=1, 2, ..., n (orsesn), (20)
i=1 :

n
> zy=1, j=1, 2, ..., n (upuburue), (21)
Z;; — HeOTpUNaTelbHHe Ielsle Ipu JaboMm i 7 j. (22)
(Ycaoenme ¢;; = oo OPMHAMAETCA AJS TOTO, YTOOH HCKIIOYMTL BO3MOMK-
HOCTH IIOSBIEHAS B ONTHMAJbHOM peINeHHNH 3Ha4weHWH z;;, = {, He

mMeromux cMmeicia. C Apyro# CTOPOHBI, MOMKHO IIPOCTO HCKIIUMTHL mepe-
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MeHHHE r;; M3 ycaosuil sagauu.) Orpanmuenus (20) — (22) obecmeus-
BAIOT DPABEHCTBO Ka)kmo#l mepemenHoit z;; ambo 0, mubo 1. CoorHomre-
gaa (20) TpeGywT, 4rofH UUKJI BKIOYAal B TOYHOCTH ONWH BHie3[ U3
KaKJ0T0 Topofla, aHAJOrauHo cooTtHomenus (21) TpeGyior B ToumocTH
OqHOTO OpHOHTUA B KaKAbd ropod. Ecnu 66 3afada HOTHOCTHIO ONHCHI-
Bajachk ycaosmamu (19) — (22), To oma Gruta GH SKBHBAJEHTHa 3afade
0 Ha3HAUeHHAX, PACCMOTpPeHHo#r B pasg. 6.4.

K coskanennmio, Xo1s mepeMeHHHE z;; B JH0GOM IHKIe JOKHE YKO-
BICTBOPATh YKA3AaHHKM BhINe OTPAHUYCHHAM, JOIYCTAMOe HOpH BJTHX
OTPAHUUEHHAX pelleHWe He 00SI3aTENbHO ABIASTCS OUKIOM. B dacrHO-
CTH, MOLyCTAMOEe pemeHue, yhaoBiersopawmee yciaosmsam (20), (21)
g (22), MoeT BKIKYATH OBA WA (Gollee HECBA3AHHHX MEXIY Co6God
HOKJIa WK HONMAKIA, HAIPAMED Tyg = Loz = T3y = | U Zy5 = ZTsg =...
oo =2z, = 1. (llokakare, moueMy TaxKoe [JOIYCTHMOE peilleHHEe HE
feasemes, IS KOMMHBOsDKepa UHKIoM.) llosromMy HeoO0XommMo BBeCTH
AONONHHUTeIbHEE OTPAHHYeHHWsA, ofecHeunBaOIIAe MOJyIeHHe peIleHHS
B BHJIe OUKJA.

Cymectsyer MHOTO CHOOCOGOB 3afaHWA JUHEHHHX OrpAaHMUEHHN Ha
LeNOYACIeHANE MepeMeHHEe, HCKI0YA0MUX BO3MOKHOCTE 00pa3oBaHAsA
gopnurios. Tar, Hampmmep, orpaHWdeHHe Izz |- L3l HCKIoUaeT
BO3MOKHOCTD 06pa30BaHAA MOANMKIA MeKIy ropojgamMa 2 ¥ 3, aHajlorad-
HO OTpaHWYCHHEe Z»3 | Z34 | T4 << 2 HCKIKTaeT BO3MOMKHOCTH o0pa-
30BAHES OONIHKIA MeKAy ropogamu 2, 3 u 4. OHAKO MOYKHO IPHMEHHATE
H3AOHHN coocolb 3aXaHUA JHHeRHHX OTpaHHUYeHHR, HCKIIOUYAIMHUNE BO3-
HERKHOBeHHUE ¢cer HOIIHKIOB.

Beemem mepemenunie u;, i =2, 3, ..., n, ¥ HaIOKHM Ha HHX
caenyromue (n — 1)2 — (n — 1) ycaoswmii:

i=2, 3, ceuy 1,
j=2,3,...,n (is=j).

Uro6H ycTpaHATH BO3HEKHOBeHAE HONNUKIOB, Ha [epeMeHHWE U; HO
Tpefyerca HaRIagHBATh HUKAKHX MONOJHATEIHHHX OrpaHMYeHHI, ofHA-
KO HAJIOKeHHe YCJIOBHS HEOTPUUATEIHHOCTH W MEA0YHCIeHHOCTH HO
MOKeT OPUHECTH HEKaKoro ymepba. B ycaosusax (20) — (23) comepmnat-
¢a n? — n 4 2 nuHeHHHBIX orpaHmdYeHHA M n% 4 n — 1 meXodmcieHHHX
OepeMeHHKIX, §3 KOTOPHX 72 IEPeMeHHHX Z;; JO/IKHEL ORITh paBHH HYIO.
OuesnyHO, 9T0 MEXaHU3M [JeHcTBHEA orpaHmueHnil (23) moka He HceH.
Ero ofocHoBanme IPUBOTAUTCHA HHUIKO.

s pemonctpanum 3PPeKTHBHOCTH OrpaHmuYeHHH (23) HYKHO JOKa-
3aTh [IBA YTBEP!KIGHUS: a) TA OTPAHAYIEHUA JeACTBUTEIHHO HCKIHTAIOT
BCe MOAUMKIL; 6) HA OJWH TOJHHA OAKJI He HCKINIaeTcA. JTH [ABa
VTBED/KACHAS PACCMATPUBAIOTCA IIOCIOM0BATEIBHO.

Ipeskne Bcero orpammaenusa (20) — (23) ACKIWYAOT BO3MOKHOCTD
TOABJEHHA BCOX IOANUKIOB MEKLY ropojgama 2, 3, ..., n. Urobu
yOequTHCA B 3TOM, PACCMOTPHM JII060A MHAKI MeKAY &k U3 9THX TOpOJOB,
KOTOpLI ompefenaseTcs 3HA9eHUAME Z;; = 1 puaa k mepemenHux. I{o6a-

ur—uj+tnzy;<L<n—1, (23)
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BEM B (23) k orpaHmuennii, COOTBETCTBYIOIIMX HEePEMEHHBIM, 06pa3syio-
muM nonnHkI. TaxkoMy ofmeMmy OrpaHEYeHHIO NOMKHO TAKMe yAoBJe-
TBOPATH N0G0e pelreHHe, HONycTuMoe Ho yeaoBmio (23). Yuraremw cie-
nyer y0eguThCA B TOM, UTO JIS KaKIOT0 U3 & TOPOMOB B IOJYYCHHOR
cyMMe (PurypHpyior BerwuuHm u; u (—u;). CiaegoBaTenpHo, B o0mem
OTDAHMYEHUH HeT HH OfHOH BenwdmHH ;. OgHAKO 2TO HEJONYCTHMO
mias ecex x;; = 1 B aroM orpanmdenunm, uGo B TaKOM clydae CcyMMa
B JeBOI TacTH HepaBeHCTBA, paBHasA nk, GymeT GOIbIme CYMME B IIpaBoi
gyacTH HepaBeHcTBa, pasHoil (n — 1) k. CaegosartensHo, yciosme (23)
HCKIIIAeT BO3MOMKHOCTh NOABJICHUs II000Tr0 MOIIUKJIA.

JT0 0Ka3aTeNBCTBO JeTKO IPOMIIIOCTPHPOBATH Ha UpHEMepe, pac-
CMOTpPeB HOANHKI Me:KIy ropogamu 2, 3, 4, 2, KOTOpOMY OTBeYaioT
CledyIOmAe 3HAYeHHUST IEPEMeHHBIX: Ip3 = X3y = &y = 1. CoorTBer-
cTByWOIMe orpanuuenusa B (23) npm k& = 3 umewr pup

Uy — Uy -+ NTs KN — 1,
Uy — Uy + nxg, << h — 1, Iy
Uy — Uy + nxye < — 1.

CiosxuB STH OTPAHHIEHHA, HONyduM o0mee orpaHmdeHme

(ug — ugt+ug—ug+ uy — up) + 1 (23 + T34 + T42) <(n— 1) 3. (IT)

Yoemurecs 8 ToM, uTo orpaHuveHne (II) mckaTaeT BOIMOKHOCTE Zy3 =
= I3, = T = 1.

Ilorakem Temepb, urto orpahmuenms (20) — (23) we mnpuBOmAT
K yCTpaHeHWI M000ro mOIHOro Mukia. IS 9TOro ZoCTaTOYHO yCTaHO-
BHTh, 9TO CYIIECTBYIOT 3HAUEHHA U;, YHIOBIETBOPAOINWE OTpaHHIe-
pro (23), paa aw6oro 3agammoro Twkaa. PaccMorpmM Takoll mmida,
KOTOPHI [0 OIpeeeHNI0 3aKI0YaeTcA B INOCEmEHMM Kaj)KAoro Topo-
ga 2, 3, ..., B ogUH W TOIBKO ofMH pas. llycTh #; ecTh IOJI0:KeHHe
B TAKOM IKJe, KOIJ[A KOMMHUBOSKep IOLAfaeT B TOPOA {, IpHIeM Iiid
ropopa 1 npamem ¢, = 1. Torna B unxxe ropog 1 — ropog 3 — ropog 5. ..
3HAYeHHA OymyT paBHm: f = 1, i3 = 2, t; =23, . ... IIpm arom ycio-
BUA Uu; =1¢;, i=2, 3, ..., B, €CTh MOIYCTAMOe MHOKeCTBO 3Ha-
genwmit ¢;. UTo6H yGegnThCA B 3TOM, NIPENIIONIOKUM, IT0 B JAHHOM ITHKIE
z;; = 1, rak uro t; = ¢; + 1. Torma orpammuenme gas atoro z;; B (23)
YIOBJETBOPAETCH, IOCKOIBRY

b=+ ) Fn)<n— 1L (I1D)
Ilpegomoxum Ttemeps, uro z;; == 0. Torma cooTseTcTBYIOMee Hepa-
BeHcTBO B (23) mpumumaer Bup (u; — u; << n — 1). Jro HepaseHcTBO

JOMKHO BBIIOIHATHCA, NOCKONBRY u; << n u u; > 1.

Hipie MeTOOb MOCTAHOBKH 3aa4 UeI04HCIERHOTO [IPOrpaMMHpoBa-
Hua. IlpenmonossuM, 9T0 IepeMeHHAs T OOJKHA NDPHHEMATH TOJBKO
oIrperelieRHble 3HaYeHHsA, cKaseM X;, Xo, . .., X,. dobraTeca BEUION-
HeHUMS DTOr0 YCJIOBUA MOMHO, HCKIIUYAB IIepeMeHHYI0 £ M BBEJA BMECTO
Hee COOTRETCTBYIONIHM 06pa3oM p OyIeBHX LepeMeHHHX Wy. JaMeHHUM,
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HallpuMep, T Besfle, Tfe 9Ta NepeMeHHasg PUTYPUDPYeT B MOJIEIH, BHpase-
HueM

Xy + Xow, + ... 4+ Xpw, (24)

O HalO;KMM Ha IepeMeHHble Wy CIAeAyOnHe OTPaHHUEHHA:
Wy +wy .. Fwp =1, (25)
Bce W, — IeJsle, (26)

Halee, ecim B MojelIWm HMeeTcd TaKKe HelmHefiHas ¢yHrmua c (z),
TO, ACOAB3Ys (24) — (26), MOIKHO 3aMeHHTE QYHKIWIO ¢ (Z) BHIpayKeHAEM

¢ (X wy + e (X)) we + ... + ¢ (Xp) wp, (27)

TUHeHHEIM 0 w.

OnucaHHHI@ mOXX0J MOKHO 0000INUTH, PACIPOCTPAHMUB €ro Ha MOfe-
AU, copepiKaliue HeNPEPHBHEHE KYCOUHO-THHEHHNe QYHKIUY ¢ () HeoT-
punaTeNpHO#l IHepeMeHHOH xz. Mogeam Takoro BHAa paccMaTpHBAIOTCH
Goiee moppoGHO B pasa. 14.7, TaK uTO UMTATENH MOKET OTIOKHUTH pasbop
TIpUBOJUIMOT0 HUKe IOACHEHHWsd, IIoKa He mpopaboTaeT MaTepwal cie-
OyIome# riaBel.

IlpegmomosxuM [IA WpoCTOTHL, 9TO 3HAUYEHWs IePEMEHHON z U3Me-
HawTes na nHTepBatie 0 < 2 < X muro sHauennaA 0 = X, << X, <. ..
... < Xp= X ABAAOTCA KOHEUHHMM TOUKAMM JNHEHHEBIX OTPE3KOB,
T. e. QYHRNUH ¢ (x) anHeiinol mpH X, << & < Xjp+, tRe bk =1, 2, ..
..., p — 1. Baegem mpesxme BCETO D HEOTPUIATENBHHX BeCOBHIX K03(-
GUNMEHTOB W, 3aMEHNM IePeMEHHYI0 Z B MoOJeN¥ BhipaskenueM (24)
¥ HalomEM ycaosue (25), tme Bee wy = 0 (B oramume ot (26)), m 3ame-
HEM ¢ (2) BuipamenmeM (27).

Unrateno cmegyer y6emuTbcs B TOM, UTO STH 3aMeHBI [JONYCTUMEL
IpH YcIOBUH, 9TO pelleHHe COJEPHKHUT TOALKO OfHY IepeMeHHY wy = 1
uiH He GoJee ABYX COCCOHUZ IEPEMEHHBX Wy U Wy 4, TOE Wy + Wreq = 1.
Has toro 4ro6bl BEIHONHAIOCH HTO CBOHCTBO, MONyYMBHICe HasBamde
caoticmea coceOnux 6ecos, BBemeM (P — 1) GyleBHX mepeMeHHEBX 2, W HAJO-
#wuM (p + 1) orpaunmuenwuii

Wy, — 2 <0,

Wo — 24 — 22 <0,

Ws — %3 — %3 <0,

, . (28)
Wp-1 —Zpp — Zp1 <0,
Wp — 2,4 <0,

zi+z2+z3+'°'+zp—2+zp—1:,1* (29)



256 TIABA 13

4 TaK}Ke OrpaHuYeHHs

BCE 2y — IEIOYHCICHHEIE, (30)

Uuraredio peKOMEHIYeTCHA IPOBEPHUTH, 4To orpanudenusa (29) u (30)
©ofecreunBAl0T PABEHCTBO EIHHEIE B TOYHOCTH ONHOM HEepeMeHHOH zj,
TapaHTAPYS TeM caMHM, 4To B (28) He 6olee IBYX BECOB Wy M Wiy
MOTYT OHTH IOJOMKHTEJBHRMHA, IPAIeM HX CYMMa B COOTBETCTBHH ¢ (25)
pomkHa OHTH paBHa 1.

Momudukanun M3I0KEHEHOTO0 MeTORAa NO3BOIANT PACCMATPHBATEH
KycouHO-THHeHHEE (YHKIHHA, UMEOMHUe PAas3pHBLHL BUJA CKAYKA B TOU-
kax Xj.

13.3. OBIIUE CBEAEHUA O METOHAX PEIIEHUA 3ANAY
LEJIOYHNCIEHHOIO NPOTPAMMHUPOBAHNA

B macroamee Bpess H3BECTHH ABA OCHOBHEIX IOAXOAA K OTHICKAHUIO
TOYHOr0 ONTHMAJLHOrO POMeHHs 3aJad MeJOYACHeHHOTO0 NIPOTpPaMMHU-
poBaHHUA.

1. Memodw omcesaowux naockocmeti (memodu omceuenusn). Ilpen~
JM0/KeHO HECKOJLKO BAPHAHTOB 3TOr0 MONXOAa K PeNMIeHHI0 IeJ0YhCIeH-
unx 3agas. OguH w3 HUX, W3IaraeMelil B clegymomeM pasjele, Ipep-
Ha3HAUeH MIA IMOITHOCTHIO HesouucienHoi moxenu. Mexomanm MoMenToM
ABIAETCA ONTHMAaJbHOe pelieHHe COOTBETCTBYOINeH 3ajai@ IHHEHHOTO
HUpOrpaMMEpOBAaHAA, HOJIYYeHHOM B pesyibTaTe OTOpPachHBAHUA YCIOBHi
meslogdcieHnocTn. Ha Kampol mrepanum fobapisercsi AdHelHOe orpa-
HAYeHUe, YXOBJIETBOPAIMEe IeJOYHCICHHOMY pOINIeHHI0 MCXOXHOR
3ajaud, HO MCKIIOUAloMee TeKymiee HeOelOUNCIeHHOe pelmeHue. Bramc-
JUTeJLHEIA TIPOIlecC MpPeKpalaeTc, KaK TONbKO OymeT JOCTETHYTO
moboe medouncienHoe pemedane. CXOAUMOCTL 0fecneddmBaeTCA 33 KOHOT-
HOe, HO HHOIJAa OdUeHb OO0IbIIOe YHCJIO0 HTepanui.

2. Memodw eosspama. B pToHl Tpylle MeTOROR TaKke HMEIOTCA
pasimudbie Mogupuranum. [lepBeli MeTOX, Ha3BaHHEIH MeTOAOM «BeTBed
¥ rpaHuIly, H3J0ked B pasy. 13.5 u npeguasHader AJA pemeHHs dacTHY-
HO IeJOTACHOHHHX 3anad. Hak @ B MeTole 0TCeueHHA, PelleHHAe 3aJadn
HAUYRHAETCA ¢ OTHICKAHMA ONTHMANBHOTO pemeHHs COOTBETCTBYIOIMEH
peryJsApHON 3ajauy JWHEAHOr0 NPOTPaMMHDOBaHHA. 3aTeM (opMUpYyeT-
¢Sl ceMelicmao CBA3aHHHX, HO PasdWYHHX 3a4ad JAHEHAHOro mporpaMMu-
poBanua. B pasg. 13.6 ma mpmMepe 3ajadl KOMMHBOsAePa paccMaTpH-
BaeTCA HECKONBKO BapmaHToB droro moxxopma. Haxomem B pasg. 13.7
A3JIaTaeTcs ajdropuT™ (HesBHOTO) JaCTUIHOTO Hepefopa, MpUMeHAOMUI-
¢ 3ech TOJBKO K 3ajadaM, COfepKalinM OyieBH IeT0TUCICHHBIO
nepeMeHHHe. Biarogaps Takofl 0c000# CTPYKTYpe 3a7a4d BHIACIHTEIb-
HHe IpONeIypsl CYMECTBeHHO ympomawTcsa. TepMmH «Bosspat ompe-
medseT chenupudecKuil cnocod POpMHPOBAHHS M peINeHHs MOCJeqoBa-
TelLHOCTH 3afad. CMEICI 3TOr0 TePMUHA CTaHET ACHHIM Hocie IPOITeHNUs
pasg. 13.5.
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CymecTsyIT ApYTde MOAXOAB K pelIeNuIo IeJNOYMCIeHHBIX 3agady,
KoTopble XoTA M He TapauHTHPYIOT OTHICKANMA ONTUMAJBHOTO pelileHHUd,
TeM He MeHee B pfAe UYaCTHHX CJydaeB IMO3BOJAIOT ero HAXOGUTH,
a HepegKo [OAaloT pemeHns, OJAM3KHe K ONTHMAJBHOMY.

Oguu W3 TaKUX MOJXOM0B 3aKTI0YaeTcsi B UCIOIb30BAHUH CJaydail-
HOfl BGLIOOpKHM JOMYCTUMLIX PpelleHHH ¢ MOCAeAYIOMHM yJIyulleHHeM
KaKIoro MOIABUIeTO B BHIGODKY pemieHUsd B ciaydae, KOT/Ja BO3BMOKHOCTH
VIAYYLICNIHS COOTBETCTBYIOMIETO peMmIeHMA yaaeTcsd MOCTATOYHO MPOCTO
o6Hapysurh. EciM, K mpHMepy, IPUMEHHUTH 9TOT ITOJXOA IIPH penieHau
3afa4d KOMMHBOsS/AeEpPa ¢ 1 TOpogaMH, TO HY/KHO B3SITh CJAydaiiHyImO
BEIGOPKY TepecTaHoOBOK TOpofpoB 2, 3, . . ., n u3 o6iugero uuciaa (n — 1)!
MCPEeCTAHOBOK, & 3aTeM CPAaBHHTH [JIMHY COOTBETCTBYIOI[MX I[HKJIOB.
Hpyroit mogxof, MONYUABOIMA Ha3BaHUe 98PUCMLUNECK020 RDO2DAMMU-
posaHus, CBOTUTCA K IPHMEHEIHI0 KaK TPOCTHIX, TaK H [OCTATOUHO
CTO/KHBIX IPAaBHJ, OCHOBAHHHIX HAa HEKOTOPHIX PAaILHOHAJBHHIX coobpa-
JKeHHAX, a TaKKe Meroma Tpod U oMHOOK A OTHICKAHUS [OMYCTHUMOTO
W 10 BO3MO/KHOCTH OIMBKOTO K ONMTHMalbHOMY pemeHmsa. [[na sagaun
KOMMHOBOSKepPa IPOCTOHNIAM IPaBUJIOM TaKOTO Pojia ABJIAETCA Mepeesf
u3 ropoma j B OaAmmadmuil Tropos, Korophil elle He Hocemaicsi. Merox
mpo6 u ommOOK B BTOM cAyduae B M3BeCTHOHl Mepe CBOGHTCA K OIEHKE
sderTa 1moodepeIHOM 3aMellHl OJHOTO I'OPojia APYTUM B IOCTIEZOBATENb-
1noct o0'Ee3a TOPOAOB B NMIPOGHOM ITHKJE ¢ TOUKM 3PEIUs YMECHBIICHHA
ofmero paccTogHus (o0med ANMHH ITHKJIA).

B psajge HpaKTHYeCKUX CUTYyaldil TaKKe MeTO[bl OTHICKAHUS pPeHIeHHI
OKa3aJIuch MOCTaTOTHO 3PderTHBHLIMU. OHAKO, TMOCKOJBKY CBEJeHUSA
06 »THX MeToRax He IPHUBegeHH B CTPOHYI0 CHUCTEMY H OHM YacTO IIPH-
MeIIAI0TCH c000pa3Ho ¢ KOHKpeTHoH cuTyanmueif, B JaJbHeHImeM MBI HMX
He OymeM paccMaTpHBATh.

Eme Heckoanko 3amevanmit. B cooTBercTBUM ¢ 00IMUM 3aMBICTIOM
yueOHHKa, B KOTOPOM PACKPBIBAIOTCA OCIIOBIbIe HeH pelleHHs omepa-
IMUOHHBIX 33J1a4, BBUUCIHTeJILHBIE CXEMH peMIeHMs 33749 IeJ0YnCIeH-
HOr0 MPOrpaMMEpPOBANUA M3JATAIOTCA B YINPOIISHHOM BHAe. TeXxHuUe-
CKHe feraJjy, HMelle CYIeCTBeHHOe 3llaueHue JIA paspaborkm addex-
tuHBIX mporpamMm gias IBM, omymenn. 9TH acmerTh, HUrpaiomue
pemaoinyo polb g nporpaMvuposanus IBM, npencrasiasior mnTepec
mpesige Bcero IS CHeMHalMCTOB COOTBETCTBYIOMICT0 MPOQHIA, H II03TO-
My B faHHoll riaBe He paccmaTpupaiores. OfHaKo OfMH M3 MOMEHTOB,
CBAI3AUHBIX C TOCTPOGHHEM BHUUCIMUTENLHBIX CXeM, 3aCIyMHUBaeT TOTO,
qr06B OCTAHOBUTHCA Ia HeM 0c00o0.

Kak yke M3BeCTHO YHTATENIO, 4TOGLI MOMKHO OBIO MOIb30BATHCS
aJATOPUTMOM BO BCeX CIydYaAX, KOTAAa OH TORUTCH AJIsA pelleHUA 3ajadd,
tTpefyeTcA ero OfHO3HAUHOEe OIMCAHMe. JTO 00BACHAETCA TeM, YTO Ha
mpaKkTHKe BEIUHCIeHusa IpomssogutT JIBM, mporpamma koropoit momKma
Gurrh Touno 3agana. Pasymeercs, 5To TpefoBaHWe OTHOCHTCA KO BCEM
aAropUTMAM, YiKe H3JI0KeHHHM paHee. TeM He MeHee MMEHHO 37eCh
cJaemxyeT BHOBB 00PATHTh BHMMaHNe Ha 3T0 06CTOATENBCTBO, NGO onucaHme
foJbIMMACTBA AJITOPUTMOB pemeHHs 3agady IeJ09UCIeHHOTO Nporpam-
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MHPOBaHIA BKJIIOYAET IIATH, JONYCKAIOUINE BO3MOKHOCTD IIPOU3BOIBHOTO
HE0Opa Ha Raykmoidl UTepanum.

Jlo6onpTHO, uYTO, OPHMEHAA B5TH AJTOPATMBI K PelleHHIO 3aqad
He00NbIIOH Pa3MePHOCTH, YacTo yaaercd MCHOAb30BaTh CIelHalIbHLIe
CBOHCTBA MOHEIU I CHEJaTh 00OCHOBAHHKI BHOOD, HHTYHTHEHO BeXYIMUME
K LOJYYeHHUIO ONTHMAILHOTO peleHusa. B pesyibTaTe OOJABIIMHCTBO
aJrOpUTMOB B ClIy4ae UX IPHMEeHEHHA K PEIICHUIO TAKUX UTDYIICTHHRIXH
3agad BHITIAAAT BecbMa sddertuBubivu. OgHgako Ipu IpoTpaMMIPOBa-
HUH 0THX aJropuTMoB jis IBM BriGop ocyulecTniisiercst BO BeeXx CIyYanax
corjlacio 3apaHee 3aJaHHHM IpaBMiIaM 0e3 BMellaTeJbcTBA MHTYANUN
gyenoBeka. OUHT DOKa3ad, 9T0 06beM BHYHCICHUH, CBA3AHHEX ¢ pealid-
3arnueil aJiropuUTMOB, CYIIECTBEHHO 3aBHCHT OT MeTOfa pelleHud 3afadm
OpPOM3BOJLHOTO BHOOpa, KOTOPHI B WIPHHIAIE OTIMIAETCS OT MeETOHA
peann3aluy CUMIIeKcHOro airopmrma. llpu mporpammmpoBanmu sTOro
AJITOPUTMA PA3NIHYHEE BapHAHTH kpumepus I (BHGOPa mepeMeHHEHX,
BBOJMMEIX B HeONTHMalbHoe GasHcHOe peilieHNe) MPUBONAT K IPHUMEPHO
OTUHAKOBOMY 00beMy BHUMCIeHHHA. IlpH H3ydeHMH KaMkgoro M3 HM3Jjio-
JKEHHBIX HUKE aJrOPUTMOB cleayeT o0paTuTh ocoboe BHUMAHMe Ha WIATH,
TOIYCKAMINHe BO3BMOKHOCTE MPOM3BOJBLHOTO BHGOpA.

13.4. AJITOPUTMEBI OTCEYEHHA (METOJ IIEJOUYUCJIEHHLIX ®OPM)

Hurecnepyromuit sneMeHTapHRN NpAMep HOACHAET OCHOBHYIO HIEI0
ajdropurma. PaccmorpuMm samawy

Maxcummauposats dzy + 1z, (1)

OpH OTpAHMYEHUAX
2z, + 1zy = 3, (2)
2y 1 &y — HEOTPHUIATEIHHBIE KeJLie. (3)

Kak xerxo Bmjerh, r; = %/» ecTh omTUMAJbHOE pelneHHe 3ajladu JHHei-
Horo mporpammupoBaunus (1) u (2) B crygae, Korga ycaosue (3) ociabie-
g0 ® uMeer Bug x; =0, x5 > 0. Pemenue sroil 3agaum HegonycTUMO
00 yeaoBHio (3), MOCKOILKY OHO ABJIAETCA APOGHLIM. 3aMeTHM, OQHAKO,
aro n3 (2) u (3) crepmyer orpaHHYeHMe B BUJe JHHEHHOTO HEPaBEHCTBA

s < 1. (%)

Yurarenio ciemyer o0BACHUTH, OTKYJA BHTEKAeT 9TO CIENCTBUE,
a TaK:Ke IOKA3aTh, 4T0 ONTHMAJbHOE pellleHHe 3aJaud JHHEHHOro Ipo-
rpamvupoBatusn (1), (2) m (4) mpm 2y >0 uw 2, >0 pasmo z; =1
u z, = 1. Iloguepkrem, 410 31O peiuenne yesouucstenno. ClenosaTenbHo,
HONydeHHOe pellleHre 33j[a4d JAMHEeHHOro IPOrPaMMHUPOBAUMS ABJIAETCS
ONTHMANBHEIM pmus 3agaun (1) — (3), IOCKOABKY OHO MONYCTHMO IO
yeaosun (3).

Ilo cymecTBy, ONTHMANBIIOP pelieHNe 3aJa4H IeJI0YMCIeHHOIO Ipo-
rpaMMUpOBaHufA OBIIO HalJeHO IIyTeM IOCTPOeHHA H pelleHHA pac-
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MUpeHHOH 3afgadl JAuUHEUH020 IPOTPAMMHPOBAHNNA, COflepsKamel InmHel-
HBle OTPAHHYEHNWS, BHITEKAOMHUe U3 YCIOBHU HMCXOXHON HelodmcIeHHON
sagaun. B pammoM ciyuae ymajoch 4ypesBhiIalHO NMPOCTO OGHAPYMHATH
orpaEuMUeHne (4), HO3BOJIUBIIee PeATH30BATH BTOT METOJ Ha dIeMeHTap-
HoMm mpuMepe. Wsnmaraemslfl HmjKe aJTOPHTM 00eCIedMBAET CHCTEMAaTH-
JeCKUA [OMCK TAKHX OTpaHMYeHHH miA 410601 3a0adl IeJOYHCIeHHOTO
nporpammmposanusa. ClefoBaTelbHo, OCHOBHAS Hfesl IOCTPOEHHA TAKOTO
AJTOPETMA COCTOMT B 3aMeHe TIIeJOYHCIEHHOA Bafadd COOTBET-
cTBYIOmMUM of6pazoM pacmupeHHodl 3amadedl JHHEHHOro Iporpam-
MUPOBaHUA.

3aMeTHM, YTO B PACCMOTPEHHOM MOpUMepe ONTHMAIBHOE peUIeHUe
MeJOYHMCICHHON 3agadd Comep:KUT ofe IepeMellHHE ¢ IIOJOMKHUTEIbHBIM
3HAKOM, XOTSl MMeeTCH JHIIb OfHO IWHefiHoe orpanmueHme (2). ITo
06CTOATENBCTBO IONUEPKHABAET 0COGEHHOCTD, OTIHYAIOMYI0 MOJIe]IH JUHEeH-
HOTO W IEIOYMCIEHHOTO HporpaMMupoBanus. as sagauu JuHEHHOTO
[IPOrpaMMUpPOBAHNA, BKJINYAOMeA m orpaBUYeHAN W 7 NepeMeHHHX,
BCeT[a CYIMEecTBYeT ONTHMAaJbHOE peNieHHWe, Ccofep:kamiee He Gojlee m
CTPOTO TOJNOKHUTENIbHEHX IepeMeHHBIX.

B omrmManpHOM peuleHUH NeJTOYMCIeHHOR 3afauM TaKOH e pas-
MEPHOCTH MOYKET OKa3aThbCS HeoOXOmMMEM, UTOOH BCe IIeJIOYNCIeHHE®
mepeMeHHHe OHRJIM CTPOrO0 HOMOKUTENbHEME. WMEHHO B cHiIy 3TOro
TpeboBaHMsA, NPHMEHss MeTOof OTCeUeHHWsI, HY;KHO YBeJINUMBATH pas-
MEepHOCTh MCXOAHOM 3ajadd, mo0aBisAs MONOJIHHTEIbHBE OTPAHHYCHHA.

Ilpennoreno HeCKOJIbKO BapHAHTOB AJTOPHTMOB, OCHOBAHHBEIX Ha
MeTOfle OTCeUeHHs. J[ech H3JNaraercs BapHaHT, HCHOIb3YeMBIH st
pelleHN s NOJHOCTHIO NeJ0UYHNCIeHHEX 3a7ad, B KOTOPHIX BCe IepeMeHHEIE
OPHHEMAIOT TOJBKO IeJbe 3HA4eHAs. AJTopuT™M MOMKHO Jerko o0o6murh
Ha 9aCTHYHO IeJ0YucieHHEe 3afadn. [locTomHECTBOM BHOpAHHOTO BapHAH-
Ta SBISETCS TPOCTOTA ero ommcanus. Ilpyrue BapmanTsl, Golee CJ0k-
HBIe, HO B TO jKe BpeMsa H Goxee sddeKTHBHEE, MPeNCTABIAIOT UHTEPEC
IJIS1 Y3KUX cHequanncToB. OT paccMOTPEHHOTO BapHAaHTA OHH OTJIMYAIOT*
¢Sl TeM, UTO TOCTPOeHH Ha OCHOBE Pe3yIbTaTOB JAJbIeHINero pasBUTHSA
uaelt, W3maraeMBIX HUIKe.

CymHOCTD aJTOPHUTMOB, OCHOBAHHBIX HA METOHe OTCeYCHHS, JEeTKO
YACHHTH, 0OpATHBIINCH K TeOMETPHYECKHAM IIPECTABIEHASM B IpPO-
cTpaHcTBe pemeHHE (pasm. 3.4). OmpegelnM BHOYKIYIO 000J0uKRy
MHOKECTBA HONYCTUMHX IeJOYHCIEHHEX TOYeK (pemIeHMH) KaKk MUHH-
MaJbHOEe BHIYKJIOe MHOKECTBO, COgepKamiee BCe STH TOYKH (MJIH, UTO
TO JKe caMoe, KAK MHOJKECTBO TOUEK eBKJIMJTOBOIO N-MepHOTO MPOCTpPaH-
CTBa, COCTOSAIMET0 U3 BCEX BHIMYKIRX KomOmuanmit sufa (wzy + (1—w) yy,
wry + (1 —w)ys, ., wx, + 1 —wyl, tme 0<w<1 n (g,
To, v oy Tp) B (Y4, Y2, - - «s Yn)] — AOTIyCTHEMHE LeTOUNCIHEHHEE pemie-
wmsa). llpepmososkmm, uyTo omTHMalbHOE 3HAYEHWe JMHeHHON memesoit
dyHKIME SBAAETCS KOHEYHBIM. Torma Jerko IOKasarh, 4T0 IeleBas
(YHKOUA JOCTHTaeT ONTHMAJNBHOTO 3HAaUeHUA B OJHOM W3 BepHIHH 3TOH
BHITyKJI0i oGosourn. Takas askerpemManbHas TOYKa mpeacTaBisieT ¢ofoit
OOHO M3 MOMyCTHMHIX MeJOUMCIeHHBIX peleHuH.
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B ¢Bow ouepensh BHIOYKJIYIO 000J0YKY MOKHO MPEACTABATH KOHEIHEIM
MHOKeCTBOM JHIeHANbIX orpanndeHuii. B amxropurMe orcedeHus BHadale
paccMaTpHBAaeTCH BHIIYKI0e MHOKECTBO, OIpefledeHH0e JTHHeAHBIMH
OrpaHMYEHUAMHA M YCIOBHAMHE HEOTPUIATEIBHOCTH IepeMeHHBX UCXOf-
HO# 3ajaud, U OTBHICKHBAETCHA SKCTPeMadbHas TOYKA HTOL0 MHOYKECTBA.
Ecnim Takoe peimnenue OKa3blBaeTCSA IIENEI0YUCIEHHHM, TO RK06ABIAIOT
OrpaHHYEHUe, OTCeKAloMee TEKYN[YI0O SKCTPeMAaJbHYI0 TOYKY W YMeHb-
mamwiiee «00beM» BBIIYKIOTO MHOKecTBd. OfllaKo HOBOE OTrpaHHYeHHe
HE OTCeKaeT UM OHOM DKCTpeMalibHOM TOYKH BHIMYKI0H 000M09KH, NpH-
HafJae;Rameil JOMyCTUMBIM HeJOUNCIeHHBIM pelieHHAM. B KoHIle KOHIOB
BBOAMTCA TAKOe YHMCJIO JOIOJIHUTEJAbHHX OrPaHHYGHHHE, 9TO JKCTPe-
MaJbHasd TOYKa YCEYeHHOro BHIIYKIOrO MHOKECTBA COBIIaJaeT C 3KCTPE-
MaJblOW TOYKOM BHIOYKJI0H ofosouku. l'eomerpudecKas HHTepHpeTALHSA
paboThl aJaropurMa OymeT MOsicHeHa Ha IpuUMepe, MPUBEJCHHOM B 3TOM
pasgene.

MMogpobuoe uzrokenne arropurMa. [[onycTas, 970 MOIHOCTHIO IeN0-
UMCIeHHAs 3ajavul HMeeT cJleqyIOmuil BUA:

n
MaKcuMU3NPOBATE ) €;1; ()
i=t
OpY OrpaHHYeHHAX
n
N .
> a;jrj="b;, i=1,2, ..., m, (6)
j=1
BCE Ij — HEOTPHIATEeNbHbIC I[EJEIC, (7)

ITpepmonosxum, uto mpu orpanmuenusx (6) u (7) cymectsyer gomy-
CTHMOE pelleHHe M UYTO B ONTHMAJbIOM pelleHUM Mejiebasd (GYHKIUA
HpuHUMaeT Komednoe sunagenme. [Ipexcme 1wem cdopmynupoBaTh KOHK-
peTHble WIArd AaJAropWTMa, IIOKaskeM B O00WIeM BHJe, KaK MOOCTPOHUThH
TOIOJHUTEeNbHbBIE IHHEANBE OTPAHUYEHNA, KOTOPHIM JOJKHO YIOBJIETBO-
psaTh nwboe peumrenme, JomycTuMoe 10 yeiosuam (6) m (7).

Paccmorpnm a1060e numeiinoe ypaBHeuHe, KOTOpoe MOMKHO MOJy-
YATH ¢ MOMOWIBbIO ajrefpautdeckuX olepalMil Hajy IHHEHHBIMU OrpaHH-
ueHIAMHU (6), HApUMep IyTeM CIOKelHA ABYX UIM (0Jce ypaBHeHHl
HUIH yMHOKeHHs ypaBHeHHMs Ila OTAMYHYI0 OT HyJA moctroAmnymo. Toraa,
€CIIM IEeKOTOpoe pelledHe YROBJIETBOPAET YCiIoBUIO (6), OHO TOJKIIO
TaKk/Ke yJOBIeTBOPATH U HOBOMY ypaBHeHH. IIpmMem, 9ro BHpazieHue

7|
j; ajxj=>b (8)

onpenesifeT HMEHHO TaKoe HOBOe OrpaHudeHne. BoaMosimo, ogma mim
HeCKOIbKO BeIMIAH a; U b ABAAOTCA APOGHEIMH, cKaskeM 2,5 maum 19/,
O6osmaumm cumBoiaoM [d] menyio waceth d, T.e. mamGompmee neiaoe
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UHCJI0, MeHbldee WM paBHOe jedcTBuTedbHOMY uucay d. Hampumep,

2,5]=2, [ ]=3, (4] =4, )
[—251=—3, [—%]=—4 [—4=—4

[MockonbKy Ha BeJMYHHH X; HAJIOMKeHO orpanuueHme (7), oTKyga Cie-
IyeT, 4YTO OHM [OJKHBI GHITH HEOTPHIATOAbHBIMY IENEMH, N06LIe 3Hade-
HUA Z;, YAOBIerBopAiomue orpanmyenuio (6), a ciregosarenbuo, um (8),
MOJKHE, OYeBHHO, YIOBIETBOPATH Gojee CIaboMy orpaludeHHI0

n

jgi la;] z; <b. (10)
(Hutareno ciegyer [goKasaTh CHOPaBeAIHBOCTH 3TOTO YTBEPIKAEHHUA.)
Hamee, mockoabky cymMa B desoil wactu (10) mommma GwITH Temoumc-
JTeHHOM, HY/KHO BoKa3aTh, 4ro (10) Moskmo yeuanTh ciaegyomumM o6pasom:

2, lajla;<[01. (11)

Haxomner, (11) Mosxuo mpeofpasoBaTh B paBeHCTBO, J00ABHUB CBOGOIHYIO
HepeMeHHYI0

> lajlaj+a=1{b] (ueame uacru), (12)
j=1

T. ¢. Ha T HaJOKEHO YCJOBHE HEOTPULIATEIBLHOCTH U Iel0YHCIeHHOCTH
[O6BsacauTre, mouemy u3 (11) cmemyer, 4ro BedumumHa z AOJMKHA OHTH
mexoit.] Takum oGpasoM, ecan K ycaosuio (6) moGasuts auueiinoe orpa-
nuuenue (12), samaya Bce paBHO OCTalleTCA HOJHOCTHIO TENOYHCIEHHOM.
B peayabrate nmonyueno orpanundenune (12), B xoTopom BeJHUMHH a; M b
MoJydeHEl ¢ I[OMONBbI0 ajreGpaMyecKHX olepanuil Haj OTpPaHHYUEHHA-
M (6)  KOTOPOMY yHOBJIeTBOpPAET M1000€ JOIYCTUMOe 10 yclIoBHAM (6)
u (7) pemenue.

Ilna yupomeHHA CIOBECHOTO ONMCAHHS AJITOPHTMA BHIMOIHUM 3Je-
MenTapHHe mpeobpasoBanua Hapg (8) m (12). Omnpemenum snauenus f;
H [ ToRIEeCTBAMH

laj] +F;=0a; m [bl+f=0b, (13)

rarmmu, uto 0 < f; <1 m 0<<f << 1. OTm BeanmunmHBl HasHBATCA
npobupiu wacrsamu a; u b. (Jlaa mpumepa apoGHas wacTh BeTHUMH 2,5
n —2.,5 pasua 0,5, senruunns 1%/ pasna 1/; 1 Benuaunn —19/; pasHa %/3.)
Briumras (8) us (12), modxyunmMm orpaHMYeHHe, COCTOAINlee TOJIBKO U3
npoGHHX dYacTei

i (—f)zj+ax=—f (apoGrue wacrm). (14)
=1
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B mpusommmoM Hmxe anropmTMe BMecto (12) mcmoabsyercs orpaHuwue-
mue (14).

PaccmorpuM mpumep, moKasslBalomyil, Kak paGoTaioT HOBEIE Orpa-
uuvenua (12) u (14). B upmeegennoMm Boime mpmEMepe yMHOMKAM obe
yact (2) Ha !/, B pesyunbrTare 4Wero NoayIHAM

1 3 -

1.1‘1—-}—7.?:2:7, (10)

Temepsr HyKHO mOKa3aTh, 9TO0 NPHUMeHEHHe K 3TOMY BLIpayKeHHIO (op-
myan (12) paer

11‘1 + Oxz + r = 1, (16)

4T0 BKBHBAJEHTHO orpaHmueHu (4). Ilpmmenenme dopmyam (14) gaer

1 1

OTKyJa cieayer, 9ro x; = 1.

AJNTOpDHTM OTCeYeHHA COCTOHT M3 ClIeAyIOUIMX INaros.

Ilge 1. Halitn omruManbHOe pelmeHHe 3ajfaqd JMHENHOTO HpoTrpaM-
MHDOBaHUA ¢ [eaeBod Qyuxuuedl (D) um MuuefiHEIMH orpanmieHmamn (6),
He YYMTHIBASL YCIOBUA I@IOYHCIEHHOCTH (7), Ho Tpebys, uro0s Bece
Zj 2 0.

Mgz 2. llpexkpaTurh BHIYUCIEHWA, ©CIM TEKYIee pemieHHe 3aaqu
JAMHEAHOr0 MPOrPaMMUPOBAHUA ABIAETCA LENOYNCASHHEIM. B mpoTHBHOM
caydae BHOpaTh Kakyoo-EHGYAb ApobHyo Gasucuylo nepementyio. Cocra-
BuTh orpanmdenue (14) m3 ypamHeHHs, COZEp;KAIEro 3Ty GasHCHYIO
HepeMeHHYI0 B TeKymeM ONTHMAIbHOM pelleHMH B3afad¥ JuHeAHoro
1IpOrpaMMUPOBAHHA.

v Maz 3. No6asuTs K HCXoNHOM 3aade TUHEHAHOTO IPOTPaMMUPOBAHMSL
9TO HOBOE OrpaHMYeHHe, HaHTH HOBOE ONTHMalbHOE pelleHUe 3ajaud
¢ JONOJHUTEIBHHIM OrpAHUYEHMEM U BepPHYThCA K Imary 2.

IIpemme ueM TPOMIOCTPEPOBATH PAGOTY ajXropuTMa Ha UYUCIOBOM
OpuEMepe, pacecMoOTpUM Godee moppoGHO mepeumciaeHHsle maru. Ilpex-
JIOJIOKMM, YTO Ha HEKOTOPOH MTepamuu TeKyilee ONTUMANHHOE pelleHMe
3afaqd JHHEHTHOr0 MPOTPAMMEPOBAHUAA OJYIEHO ¢ [OMONIBI0 CHMILIEKC-
HOTO aJITOPUTMA, OMMCAHHOro B pasf. 4.4. Homyerum, 910 2 ectb Gasuc-
Hag TepeMeHHAsi B CTPOKe i Ha INoclegHell HTepalum:

T+ 2 tiyzy=b (cTpoka i), (18)
J ~ neGa-
3UCHbIE
rae b mMeer gpoGHoe suauenme. CiegoBaTenpHo, Z; = b He ymoBIeTBO-
pAeT YCI0BMIO melogucieHHocT®. Torga mHa mare 2 orpanmuende (14),
obpasopanoe w3 (18), samucmiBaerca B Takod ¢dopme:

,-_ﬂésa- (—~fu)zj+a=—] (orcetenre), (19)
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rae f;; — npobHasa wacTb 1¢;;, a f — mpoGHasg dacthb b. 3aMeTuM, 9TO
mocje IIEPBOM MTeparuy cymMma HeGasMcHHX iepeMeHHHX B (19) mosmmer
BKIOUATh cBOGOIHbIe mepeMeHnHiie, of0osHauenHnte B (14) cumBomoM &z,
KOTOpEe OBUIM BBejeHH Ha Immare 2 Tpepngymed urepanuu. llomoGHoe
BKJIIOYeHUe BIIOJIHe IpaBOMepHO, 60 Ha Ka)KAyl0 TaKkylo cBoGOmHYIO
OepeMeHHYI HAJIOKEHO YCIOBUE IeI0UNCIeHHOCTH.

3aMeTHM TakK;Ke, UTO TEKyilige pelIieHHe 3afaTi JuHeifiHoro ImporpaM-
MHDOBAHNA He YHOBIETBOPAeT HOBoMy orpaHudennio (19) B Tom cMEcae,
q9T0 3HaAYeHHWe ¥ = —f ¢TPOro OTPHMIATENLHO, MOCKOILKY CyMMa B JIeBOH
qacTH, cofep;Kamas ToJIbKo HeGasucHEIe TepeMeHHBE, B TEKYIeM pelle-
HEW paBHa Hyxalo. Horma Ha ware 3 goGaBisercs Tak HA3LIBAEMoe OTCe-
genne (19) HapsAny ¢ yciaosuem x == 0, Tekymee pemieHHe 3aMayM JHHEH-
HOTO TPOrPaMMHPOBAHUA CTAHOBUTCA HENONYCTHMHIM HJIHM, BHPaKaACh
reOMeTPHIECKUM SIBKHIKOM, OTCeKaercsi. JTO 03HAYaer, 9YTo IOCJIe ONTHMHE-
s3an0My Ha Imare S 3HaYeHHWe I[eJIeBOH (YHKIMH He MOKeT BO3DACTH,
a MOjKeT JHMmb yMeHbinuThes. Ha mpaxrure onrummsanusa o0HYHO 0CY-
IEeCTBAAETCA ¢ IIOMOIMBIO [ABOHCTBEHHOr0 CHMILIEKCHOIO AaJArOpPHTMa
{pasm. 5.8), KOTOpHI# OpHAMeHseTCA K MOJEIH, pacIIHpeHHOH B3a cder
yeaosua (19), mocne mofaBieHUA BEJWYMHEI & K TeKymeMmy HabGopy
6asMCHRX OepeMeHHEIX.

BriGop mpofuoil Gasmcuofl mepeMeHHON Ha iuare 2 ABJIAETCA TOCTa-
TOYHO TPOM3BOJBHEM. ONHAKO TIPH MOCTPOEHHH CTPOrOrd MOKA3ATENb-
CTBa CXONUMOCTH aJArOpUTMa 34 KOHEUNoe YHUCIO0 HTepaquil HeIXb3s
CYHTAThH 3TOT BHOOpP HMOJHOCTHIO HPOU3BOJLHEM. ( IpPaKTUYeCKOH TOUKH
3peHNA CXONUMOCTH YacTO IMOBHIIAETCSA IPH BHOOpe IepeMeHHOI ¢ HaW-
Goabmeil npoGHOH wacThio (T. €. IepeMeHHOH, maiomell MaKcuMaJbHOeE
sHagenye f). MoskHO TaKske cOpPMUDOBATEL HECKOJBKO TMOAOGHBIX Orpa-
HAYeHMU OJA Da3AUYHBIX OGa3MCHEHX IlepeMeHHBIX ¢ ApoOHOH 9gacThio
¥ BBECTM HX Ha Inare 3, oJHAKO peajbHbie JaHHBIC He TMOATBEP;KIAIOT,
9T0 ITOT NMYTH AaeT KaKoe-1ubo cokpamienme o6beMa BHYHCIEHHUH.

Ecnu BBecTH HexoTOpy0 MOgUPHKAIMIO B TIPOLEAYPY, TPELYCMOTDEH-
HYIO IAroM 3, TO MOHO ofecueuuTh orpaHHIeHMe GECKOHEYHOIro pPOCTa
Pa3MepHOCTH pACIHPEHHON 3afa9u JMHEHHOT0 TPOrpaMMHPOBANMA. ITa
MOAMQUKAINA 3aKI09AeTCA B TOM, UTO BO BCeX CIYYASIX, KOIAA TeKynlee
outuMaNbHoe 6asHCHOe penlgHUE BRJINUYAET CBOGOAHYIO IMEPEMEHHYIO Z,
BBeJeHHYI0 Ha INpeBAyNiedl HTepalMl, M3 TeKYOIEro peNIeHus, elme
A0 TOro, Kak IIPOM3BOJMTCA ONTHMMBALlMA, MCKIYaeTcd ypaBHEHHe,
cogepxamiee . W3 srol MogudMKAINU clemyeTr, 4T0 PadMEpPHOCTH pac-
MAPEHHOH 3afaYl HUKOIYA He IIPEBHINAET YHCJa A JMHEHHBIX ypaBHe-
HHil. Hak TonpKo B 3ajaie OKa3bBAETCA N ypaBHEHMH, BBefeine J060ro
HOBOI'0 OTpaHMYeHMs JOJKHO IPUBOAUTH K TOMY, 9T0 B Ga3MCHOM pelle-
Hun 6yner comep:RaTheA ofHa Mau §ojiee cBOOOMHBIX TepeMeHHBIX, ollpe-
mensieMux yciaosueM (14). BamkHbIM coemcTBHeM, BHITEKAMOMMM U3 BCeX
npuBefeHHHX coobpaskenuii, ABIAETCA TO, YTO BHYHUCIUTEIBHEE TPYI-
HOCTH, CBA3aHHBIE ¢ pelIeNMeM 3afa9l IeJOTHCJIEHHOTO IPOrpaMMU-
pOBaH¥sA, B SHAUHTEILHON cTElleHH OUPEeJeNATCA YHCIOM IepeMeHHBIX,
BXOOAMUX ' B 3a7ady.
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TeopernuecKd j0KA3a1i0, YTO ANTOPHTM CXOAMTCA K OUTHMYMY 3a
KOHedUIIoe uncIo Hrepanuil. B koRme a10T0 pasnena ofcy:KianTcsa nmpak-
TAYECKUE AacCIeKTh peajH3alud BHYACIATENBHON CXeMBl aJTOPHTMA.
Opnaxko OTMETHM cpasy, YTO aJITOPHTM He TApPAHTHPYET NOAyUYeHUS
TONYCTHMOTO HEeNOYMCIeHHOr0 PeHIeHHs 0 CaMOH Hochemieidl HTepaljud
M B 3TOM CMBICJIE OTIIOCHTCSI K KaTeropuu JBolicTBeHHBIX. Beaepcrsue
BTOTO IIPH IpesKAeBPeMeHHOM IIPEeKpAIleHHH BHIUNCICHHE HeJib3sa MOdy-
unTh gonycrumoro peinenud. (CymecTBYIOT alropHTME, (asHpYIOIIHECH
Ha MeToJle OTCEUeHNs, KOTOPble OTHOCATCA K paspsjy UPAMBIX B TOM
CMEICTE, UTO Ia K0 UTepalluu IOJydaeMoe pelleHHe SBJIAETCS
HOIIYCTUMBIM U HeNOYMCHENHHM, HO 3TH QJITOPUTMBl B JaHHOH KHHTe
He paccMaTpUBAIOTCS, XoTsa ympaskHenne 09 maer ofinee mpepcraBienne
0 CYI[HOCTH 3aJIO;KEHHBIX B HHX wujeil.)

Upumep. Paccmorpum samauy

Maxcwmymsuposars 21z, + 11z, (20)

OpH  OrpaHdyYeHHIX
Txy -+ day -+ x5 = 13, (21)
Zy, T3, T3 — HEOTPHIATEJILHHE IeJkie. (22)

(Bernuuny zr; MOMKHO PacCMaTpHBATh KakK JOHOJHAWINYIO HepeMeHuylo,
IIOCKOJILRY OHA He BXOUT B HedeBY0 ¢yHKOHD.) B coorsercreuu ¢ npm-
HATON cXeMOH BHPa3HM IeleBYI0 QYHKIUIO IUHEHHBIM ypaBHEHHEM

Xy — 211‘1 -— 11.’1)2 = O, (23)

VUATHBAsA, YTO B 9TOM IpHMepe Ha BeJIMUHHY Xy MOJKHO HAJIOKATH YCIO-
BHe Hedoumciennoctd. Ilpesme dWeM JBHTATLCA [JaJibilie, YHTATEIIO
cremyer HaWTH ONTHMAalbhoe pelllenHe.

Hy:muo ramme mokasath, 40, BHIOONHEB Inar 1, modyuaeMm cilefpyio-
mee pelleHue 3agadl JMHEeHIIOr0 NPOTPAMMHPOBAHHUA:

Zy —+ x4 + 3z;=39 (crpoxa 0),

4 1 6 (24)
Iy +712 +T.’L'g=17 (CTpOKa 1).
Mocronbky coriacuo mary 2 sHaueHHe Z; ABIAETCA APOOHHIM, HYKHO
mobasuTh orpanuuenue (14), ob6pasosammoe m3 crpoku 1. Ilokamure,
T0 9TO OTpaHUYeHHEe BHpPAyKAETCA CIAeAYIOmUM 00pas3oM:

4 1 6
— Ty Ty Ty = — (crpoka 2), (25)
rme Z, — IeJOYMCAeHHAs JOIMOJIIAONAA IepeMeHHast.
[Mepexogs ® mary 3, moxydaeM 3afady IHHeHHOTO MpOrpaMMmpo-
paina (24), pomonuennyro (25). IlokaskuTe, 4ro HOBOe ONTHMAIBHO
pellleHHe BHPAJKAETCA CIENYOIHMH yDPaBIeHUAMH:

z, —|—2—Z’—x3 +1-Z’—x4=37% (ctpoxra 0),
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zy -+ ZTy= (crpoxa 1), (26)
1 3 1
Zy —}—Tx3 —1Tx4:1—2— (cTpoka 2).
BosBpamagch K mary 2, yGemurech B TOM, UYTO HOBOe OrpaHWdYenue,
o6pa3oBaHHOe M3 CTPOKH 2, ¥MMeeT BHJ
1 1 1 : -
_Txg"—“_ll"x4+ Ty= —— {(cTpora 3) (27
H 9TO Ha mare 3 ONTMMalbHoe DellleHHe 3afavudl JHHEHHOTO mpoTrpaMMmu-
posanus (26) — (27) oumceiBaeTCA ypaBUEHHUAMHE:

2o + x4 -+ 11zs = 33 (crpora 0),
— 2 + x5 — x5 =1 (crpora 1), (28)

2z, + x2 -+ x5 =3 (crpora 2),

4 + x, =1 (ctpora 3).

IIpm cregyicmeM BOSBPAIlHMH K IIary 2 HTepaliii 3aKaHIMBAIOTCA
OONTUMANIBHEIM HENOUHCIeHHHM pemenueM z; = 0, o = 3 m x5 = 1,
49T0 JaeT B pesyiabTaTe Ty = 33. [Ecau 6w pemenue (28) orasaioch
He LeJOYUCIeHHBM, IPUIIIOCh OBl L0 BHUONIEHUA CleIYIOMero IUKIa
ONTUMHU3AIUN HCKIIOUATH COOTHONIOHHE M3 CTPOKU I, TaK Kak BeJHYH-
Ha x, BHOBH Bomula B Gasuc.]

Mosxno rayGike yACHUTH m3iaraeMmil aJTOPHUTM, PaccMOTpPEB, RAKMM
o0pasoM momoHHTebHBE orpanuuenusa (25) u (27) MO}KHO BHIPASHTH
B BHle HEepaBeHCTB Uepes NepeMeHiibie MCXOHoN samaud x; U Xe. llpu
9TOM JIETKO MpeACcTaBUTh 9HTU IepaBencTBa TPAPUUECKM, HCHOOIB3YA
TeOMETPUYeCKYI0 LHMEPNPpemayuio npocmpancmea pewenuli (pasg. 3.4),
q9T0 IO3BOJMT HATJIANHO MOKA3aTh, KAK OHM OTCERAIOT COOTBETCTBYIOIES
pellleHHe 3ajayu JHHEHHOTO IPOrpaMMUPOBAIMUA.

Orpaunvenue (21) mMoskHO sammcaTh B BHJe IHepaBeHCTBa

7.221 —{'“ 4.1'2 < 1.3, (I)

OLYCTHB [OIOJHHUTEJIBHYIO mepeMennyw zs Mcewiniogas z; us (23),
noab3ysack (21) u omycKas MOMONHUTENbIYIO IePEeMOHHYIO &, U3 IONY-
9eHHOTO pesyJbTaTa, MMeeM HepPaBeHCTBO

z < 1. (ID)

Hcraouans x; us (27) ¢ momompio (21), saTeM HcKIOTaA z, U3 MOJIY-
YeHHOTO pe3yJbTaTa ¢ IIOMOIIBI0 (2D) U oNyCKas AOIOJHUTEALHYIO Hepe-
MEeHHYIO X5, MMeeM HePaBeHCTBO

2z, + xo < 3. (ITIy
lHoxaskure, 94r0 onTHMANBHOE HEOTPULIATENbHOE PelIeHMe 3aaud JHHeH-
noro nporpammuposanus (20), (I), (IT), (III) coBnagaer ¢ pemenuem (28).

HpI/IﬁeI‘aH K TreoOMeTpHUYECKOMY NpeJCTaBJIEHUI0O IPOCTPAHCTBI peule-
HI/Iﬁ, HY;KHO HA4YUMHATH C OoIpefeleHHd MHOKeCTBAa JONYCTHMBIX IeJo-
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4HCIeHHEIX PeImeHui, BuTeKaomux us (I), a Taxske ¢ BhjeseHna 06iIacTH
JONYCTHUMEIX PeIIeHMI 3a7add JIWHEeHHOTO NMPOrpaMMHPOBAHUA (IMOKAKH-
Te, 9T0 Z; = 1%/; ecTh omTHMAlbHOe peNleHWe 3ajadM JTHHEHHOTO IPO-
rpammupoBanus). J[lobasus, maxee, ycaosue (II), szameTum, urto sT0
OrpaHWYyenne He NCKI0YaeT HU OJHOTO AONYCTHMOIO IIeJOYHCICHHOIO
pelleHNs, HO OTCEKaeT TeKYIIee pelleHHe 3afadd JIUHEHHOTO NpPOrpaM-
maposanusA. [[loxasiure, uro pemenme z, = 1 u z; = 1Y/, ABnAeTcA
ONTHMaXbHHIM DpH pobasienmn yciaosus (II).]

Bropsa, makouer, yciosue (III), samMermm BHOBB, 4TO 3TO HOBOE
OrpaHMYeHVe He HCKII0TaeT HU OJHOLO HOMYCTHMOLO IelOYHCIeHIOro
pelleHNs, OTCeKasA B TO Ke BPeMs TeKyIlee pelleHMe 3ajadull TUHeHHOTO
NporpaMMMpPOBaHHA, M J[aeT HOBOe ONTHMAalbHOE pemleHHMe, KOTOPOe
Teleph MABINAETCA IeN0UUCIeHHBIM.

Jakmounreapnpie 3amMevyanud. IlparkTHweckuil ombiT peanuszanwm
BEYMCIATEIBHHX CXeM CI0KHHX BapHAHTOB aJTOPHTMOB, IOCTPOEHHLIX
Ha MeTofie OTCeYeHWS, HH B Koe#l Mepe Helb3fl NPU3HATH YCHOEUIHHIM
BO BCeX CIydasax. B "acTHOCTH, HTH aJTOPUTMH OKA3aIUCh Malo sdder-
THBHLIMHA IIpH PelleHUHA KoMOMHATOPHEIX 3afad, IPeiCcTaBlIeHHHX B Iielo-
THCIHEHHON IocTaHoBKe. BOSHHRIM TaKiKe TPYRHOCTHE NHPH peNICHHE
3amad, B KOTOPHX BEJAWIHHH &;; U b; uMeior Gonbmue 3HadeHnA. OpBraKo
AJTOPHTMEI TOTO RJIACCA XOPOINO 33PEKOMEH0BANU ce0s IpH penleHnd
3a7]a4, B KOTODHX OHNTHMAJbHOE pelleHHe 3afgadl JHHEHHOT0 IpOTpaM-
MHEPOBAHHSA YIKe CONEP/KUT IeJOYUCIeHHBe 3HAUeHWs MHOTHX Iepe-
MEHHBIX.

HauGonbinne BoigucIuTelbHBE TPYIHOCTH BO3SHUKAIOT IIPH OTHICKA-
UMH ONTHMAQJIBHOTO pelleHMsa Ha immare 5. Llocile BHIIOIHEHUS HECKOIb-
KHX HMTepAalMil Ha Imare J MOTYT HOABUTHCA MHOTOUHCIEHHEIE ajibTep-
HaTHBHBIE ONTHMAJbHBE peINeHHS 3amadd JTHHEHHOTO OPOTrPaAaMMHDPOBA-
uma. Beaencrsme aToro nedenBas QYHRIHEA 0CTAETCA MOCTOAHHON (00BIIHO
OpHEWMasg HeoNTHMAalbHOe B3HaUeHHWe) B TeUeHHe MHOTHX WTepaluii,
HOKa aJbTepHATUBHHE peEIleHNs IOCTeNeHHo He OYAYT HCKIIOUSHDI
B cuTy orpanuvenuii, gopmupyemex Ha mare 2. (Takoe sanukinupanue
HHOIfa Ha3biBAlOT CILIOMHONW BeIpOKIeHHOCTBI0.) K coswaznenmio, ato
ABJCHNUE YACTO BO3HHMKACT B 3afadax cpejHe#l m GOJBIION pasMepHOCTH.
Mmeerca rare MHOTO HPEMEpOB 3agay Majdofl pasmepHoct: (He Gouee
10 mepeMeHHBX ¥ ypaBHeHHI), IPH PeNICHHHM KOTOPHIX MJA MOCTHKEHHA
CXOIMMOCTH LOTPeOYIOTCA THICAYH HTepaluil.

Uucno urepalinmii, HeoOXOMAMHEX JIJIA IOAYIeHUsS pelleHus, IO-BHAU-
MOMY, CYIMECTBEHHO B3aBUCHT TaKyKe OT KOHKPETHOrO BHAA IOCTAHOBRU
safaun. B KadecrBe IpuMepa TaKoH gyBCTBMTEABHOCTH pPeMICHHs, HOIY-
YMBINell HAa3BaAHWE TYBCTBHUTENBHOCTH K opMe MOCTAHOBKH, MOMKHO YKa-
3aTh Ha CJydYad, KOT[a BBeleHHE, MO BCeH BHIUMOCTH, W30BITOTHHIX
OrpaHMYeHHIl MOJKET B3HAYUTEIBHO IOBBICHTH CKODPOCTH CXOAUMOCTH
(momycTtumM, orpanmuenns z; << 1 m x5 < 1 muda sapaum ¢ orpanmdeEmeM
z; + 2. <1).

Mur yoyeruiau ogMH MOMEHT, Ha KOTOPOM CTOHMT 0C000 OCTAHOBHTLCA.
IMosxanyil, MoykeT BH3BaTh YAUBIEHNE CTONb IPOCTOM BHIBOJ OrpaHHTe-
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wus (12). Ecam e 3ayMaTbcs OTHOCUTENIBHO GOPMHEDPOBAHUA aHAIOTHY-
HHIX OTCEKAIOMUX OTpaHEYeHHU#, TO JeTrKo 06HAPYKHTH CYIIeCTBOBANHE
MHOTOYHCIeHHEIX BO3MOKHOCTeH CHCTEMaTHYeCKOTO BHIBOMAa TAaKUX OTpa-
anvennii. OpHako orceueHme (12) oTIMUaeTcs OT MHOMecTBA APYTHX
orceueHnil (OTpaHNIEHNI) TeM, 9YTO MOMKHO CTPOTO OKA3aTh, UTO Pe3yib-
TAPYIOMAR aJITOPETM 00ecOedrBAaeT CXOAUMOCTD K ONTHMAlbHOMY pelle-
HWI0 3a KoHeuHoe amciIo Hrepamuil. (MoskHO moKasaTh, 9T0 HeKOTOpBIE
OTJIMYHEIC OT PACCMOTPEHHOTO BAPHAHTA METOMH OTCedeHHMA He 06IafaloT
CBOMCTBAMH CXOTUMOCTH TPH KX NPUJIOKEHAMW K oNpemeleHHHM KIaccaM
3amau.) BedemcTeme TOro 4ro BAapHAHT MeTOfa OTCEYeHHA, B KOTOPOM
Acmonsdyerca orpaHmuenne (12), oxasamca >PQeKTHBHHIM ¢ BEIGHCIH-
TENHHON TOYKH 3DeHWS JHIIb B OTAEILHBIX 9acTHRIX CJIydadx, AoKa-
3aHHOE TEOPEeTHICCKU CBOHCTBO CXOQUMOCTH DTOTO QJITOPHTMA, PasyMeeT-
cfl, He MOJKeT CIY/KUTH ONPaBRAHUEM AIA ero yHUBEPCAJBHOrO MpHMe-
Henusa. BrnpoueM, u qpyrue BapHaHTH He MOTYT IpeTeHI0BaTh Ha Golee
BHCOKYI0 DPOEKTHBHOCTH faske B TeX CIydadaX, KOTJa YCTAHOBIeHA
CXOMMOCTb.

13.5. METOJ, BETBEN M T'PAHUI

ITOT MeTON MOMKHO IPHUMeHATH AAA PelleHHA KAk HOJHOCTBIO, TaK
M 9aCTHIHO IeJOUHCTeHHBIX 3aJad JHUCKPETHOro INpOTrPaMMHMPOBAIIMA.
Ilpenmono:kmM Ods  ONpeReleHHOCTH, YTO paccMaTpHBaeMasA MoOJelb
AMeeT CIeVIONUHA BUM:

MaxcnmuE3npOBaTH ﬁ]i C;x; )
IODHE OTPAaHMYEHMAN .
jiia,-jxjgb;, i=1, 2, ..., m, (2)
z; —mease, j=1,2, ..., p(<n), (3)
z; =0, i=p+1, ... n (4)

Kpome Toro, momyctwM, 4Wro miasd KaykmoH MeJOYHCIEHHON mepeMeHHOMH
MOYKHO 3aJaTh BePXHIOI0 M HHKHIOI TDAHHUIE, B Npefeiax KOTOPHIX
Ge3ycloBHO COMEP/KATCA ee ONTUMAJbHBIE 3HAYCHHA

Lj g -Tj < Uj, ] = 17 27 L ] p (5)

O6wrano L; = 0, Ho 5T0 ycaoBue He obsa3atensno. (Hax Geuto mokasaHo
B pasn. 3.3, mpenmonoykeHHe, 9To Bee L; = 0, He mpmBogMT K moTepe
obmuoctn. OpHako, MoNb3yAch o0IMMM cHMBOJOM Lj, aJropuTM mpolie
ONKCATh.)

Unesa Meroma BeTseil M rpaHNI] OCHOBaHA Ha CIELYIOHMIEM DIEMEHTap-
HoM ¢axTte. Pacemorpum n1006y10 NepemMeHHYIO x; U mpuMeM, 4ro [ ectb
sexoTopoe memoe. gucao, rae L; < I < U; — 1. Torma onrtumannuoe
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peitenne sagaum (1) — (5) Oymer ypmomierBopATH JHOO JAHHCHROMY
OTPaHHICHHITO

X' 2 7 + 1, (b)
ambo JIHHeI‘/'IHOMy OrpanuYeHuIo
2, < I. (7)

dna maaocrpanuy BO3MOKHOCTH HCNOJB30BAHUA 9TOH AMXOTOMHUH
OPeNIOI0KIM, YTO YCJLOBME ILEXOUMCIeHHOCTH (3) He yUMTHIBaeTcH,
M HalileM oOITHMalbHOE pelleHHe B3aja4yM JHMHEHHOT0 NPOTrpaMMHpPOBA-
aua (1), (2), (4) n (5), B KoTopom, K mpumepy, £, = 1%/5. [anee mocra-
BMM ¥ PEINM elle Be 3ajail JMHeHHOTO HpPOTPaMMHPOBAHUA, Kaykgas
u3 KoTophix cojmeps:kut yeaosus (1), (2) w (4). OnHako B ofgHoll M3 3THX
3aau ycaosue (D) npu j = 1 sammcuBaerca B BUme 2 <L ay << Uy,
a B gpyroit — B Bugme Ly, < 2y << 1. Ilpennonoskum, natee, 4o Raskman
H3 DTHX 33724 MMeeT ONTMMaJbHOe pelieHHe, YOBIETBOpAIIIEE YCJIO-
Buto meidouynciennoctu (3). Torma pemmenme, focraBisiomiee 6onbimee
3Havenue IeJeBoll (yHKOUM, Ha caMOM Jejie ABIAETCA ONTHMAJBLIBIM
perienMeM HMcXOmHON medouucienHoit samaun. (Llokaskure chmpasepan-
BOCTh 9T0ro yrtBepskjaeHus.) OGwuno opHa (mam ofe) U3 Takux 3amad
He HMeeT ONTHMAJBHOTO peIleHWus, yaoBJAeTBOpALIEro (3), Beaen-
CTBHE 4ero MOryT HoTpeGoBaThCA JONOJHHUTeNbHEIE BhiumMcaenusa. Wama-
raeMetii HIKEe aNITOPUTM ompefetseT CUCTeMaTHYeCKYI cXeMy TNpHMe-
uenun (6) m (7), obecneunBawIly® B KOHEYHOM CYeTe MOJYYEeHUE ONMTH-
MaJIBHOTO pelienus.

Hexoropsie moacnenun. Husxe naerca gopMalpHOe onMcanme MeTona,
a ero BRIYMCJIMTENbHbIE aCleKTH 00CY;KmaloTcsi B KoHIe pasgeia. Meron
BeTBeil M TPAHMI| OCHOBAH Ha pelIeHHH HEKOTOPOTO MHONEcmead 3amad
auHefioro nporpammupoBaHus. Hak Gbiio NMOKasaHo B TNpesyHieM
pasgesie, ONTUMANbIOe pellleHHe 3aJauM 11eJ0YHCIEHHOI0 IPOTPAaMMHU-
poBaHHA He 00sA3aTeNBHO HOMKIO OnTh 0as3WCHHIM peniellleM, yaoOBJIe-
TBOPAIOMIUM M IHHeHHHM orpanudenusaM (2). Mmage rosopdA, onru-
MalbHOE pellleHNe MOKeT cojep:kaTh (oJee m HepeMeHHBIX, MMEIONUX
CTPOTO IIOJIOKHTENbHOe 3HaueHme. L'pabuisl (D) Ha RaKAYIO NepeMeH-
HYIO &; CIY;KarT OIS pacIIUpeHus 3ajav JHReAiHOTo INPOTrpaMMHUDPOBAHUSA
B TaKOM cTenenu, 4ToOH B clydae HeoGXOAMMOCTH B ONTHAMAJNBHOE pelie-
HHe BXOJAWJN Bce NepeMeHHHe. Takoe paciuMpeHHe SBIAETCA CBUIE-
TEIHCTBOM TOTO, YTO TPYHOEMKOCTHh BHUMCIEHUI oIpegeasercA Ipesme
BCETO YHUCJIOM TIeTOUHCIEHHBX MEePEeMeHHEIX, CONepKAlUXCA B 3ajade.

Aaroputm. Ha rakmoit urepanud (0Go3uauuM ee 1) UMeeTCH HUMHAA
rpauuna (oIeHKa), CKaeM X!, ONTUMAJbHOTO 3HAYeHUA IeJeBOH QyHK-
mun. g yupoleHus MBI0MeHNs IPeqIoaoKIM, 4To Ha IepBoil urepa-
nUu 3HadeHHe Z, JuGO CMpozo MeubIne ONTUMAJIBHOTO 3HAUeHMA, JHGO
PaBHO 3HAYEHHWI IEeNeBOH (YHKIINH, COOTBETCTBYIOINEMY (UKCHpPOBaH-
HOMY MOIMYCTHMOMY pelleHuio. IIpm orcyTcTBHM KaKoi-TuGo AONOTHMA-
TensHOM uHPopMaIl 00 0COGEHHOCTAX paccMaTPHBAEMOll 3a)aull B CAMOM
HeGAATONPHATHOM CIyUae MOKHO DPHHATE x5 = —oo. [loMumo HuskHeR
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PAHHUIB HMeeTCs OCHOBHOHM CIOHCOK 3aja4 JIWHEHHOro HporpaMMHpOBa-
HUsA, IOJIe;KAIHX pelleHH0. EJHHCTBeHIIOE OTIHYME STHX 3ajad APYT
OT gpyra cBA3aHO ¢ usMeHeHHeM yciaosuil (D). Ha mreparuu 1 ocuosuoit
CIMCOK cofiep: AT Beero opuHy sagauy (1), (2), (4) u (5).

Ha nmpomssoabHod wuTepaluu ¢ BHIIOJHAKTCA CHAeqyIOliHe TIATH.

llaz 1. llpexkparuTh BBHUNCIEHHs, €CJIH OCHOBHOH CHHCOK HycT.
B mpotuBHOM ciyuae BuiGpaTh OfHY Rajady JIHHEHHOr0 mPOrpaMMHpPO-
BaHUs €3 OCHOBIOIO CIHCKA.

Hllaz 2. Pemmnts suGpanuyio sagady. Ecian ona Iie wMeeT JOIYCTHMOTO
pemieH¥s MM eciIW HOJYYeHHOe B pe3yiAbraTe ONTHMAJbHOe 3HAYEHME
MesieBod QYHKIMH MeHBbIle MU paBHO x!, To HpHuATs r{t! = z! U BEp-
aythesn K mary 1. B mporusnom ciydae mepeiitH K Imary 3.

llaz 3. Ecnu monydueHHOe oONTHMalNblioe pelIeHHe 3amaud JHTeil-
HOTO UPOTPAMMHPOBAHHUA YIOBIETBOPseT IeIOYNCICHHBIM OTpaHHYe-
HHSM, T0 3aQMKCHPOBATEH ero, NPHHATH zi*l paBHBIM COOTBETCTBYIONIEMY
ONTHMAJTBHOMY 3HAUeHHIO TeleBoll (YHKIMM H BepHYThed K mary 1.
B mporuBHOM ciaydae NepeliTH K Imary

Ilfaz 4. Bmibpars n106yI0 mepeMenunywo z;, j =1, 2, ..., p, Re
AMEIOmYI0 IeJ0r0 3HAYeHHs B IOIYYeHHOM ONTHMAILHOM peUIeHUH
prfpaHHoOi 3ajgaun auHeiHOTo Hporpammuposanus. Ilycrs b; coorser-
cTByeT 3TOMYy 3Hagenuio, a [b;] oupeneasier HauGomabiee 1etoe WUCHO,
MeHbimee HAN pasHoe b;. [loGaBuTh nBe 3ajadd JTHHEAHOrO IpPOTpaMMM-
pPOBaHMA B OCHOBHOM CIMCOK. JTH /(B 3ajau UeHTHIHE 3ajave, BHIOpaH-
Ho#l Ha mare 1, 3a WCKIIOUEHHEM TOTO, YTO B ONHOW U3 HHUX HHKHAA
rpaHUma z; sameHeHa Ha [b;] - 1, a B gpyroil BepXxHsAs rpawuma z;
sameneHa Ha [b;]. Ilpuuare xi"' = z! u BepHyThca kK mary 1.

Ilpu octaHOBKe aJropuT™Ma B CIyUae, KOrga QUKCHPYeTCA JOMYCTH-
Moe pelleHHe, xapomee x!f, 310 pelHeHne ONTHMAIHHO, B TPOTUBHOM
caydae MOMYCTHMOTO pellleHHs He cymecrByer. Hark morassiBaer IpHBO-
JMMBIH HWKe TPHMep, MO:KHO TOJYYUTH LedoUHcIeHHOe pelleHHe, He
Io#A Mo Mocle/{Hel NTepanan, ojTHAKO MPH 3TOM He H3BECTIIO, ABIAETCA
IM OHO JeWCTBUTEIBHO ONTHMANbHHIM. 1lo »TOd mpuuMme axropuT™m
MOMKHO HAa3BaTh NPUlALUNCZHHO 080licmgeHHbM.

IIpamep. PaccMatpuBaeMH mnpuUMep MOSCHAET I10JPOOHOCTH M3JI0-
JHEHHOTO ajXrophuTMa. BosbMmeMm sagauy

Maxcumusuposath 3z, - 3xy + 13z 8)
OpA OTPAHHYEHAAX  —3%; -+ Bxs 4 Tz3 <L §,
6y — 322 +- Tz3 < 8, )

rge Kaskgas NepeMeHHAas Z; AO/DKUA ObITh HEOTPHIATEIBHHIM IIeJIBIM.
llpenmomoskuM, d9ro 3agaHBl CleRYIOMWe IPaHUIE Ha KaKAyl mepe-
MeHIYI0:

0z <L, =1, 2, 3. (10)
HKax npuuaro, ofosmagum x! sHadenue nenesoit dpyuxmuu. (Haiimare
ONTEMANIGHOE pelleHne TPOCTHM TORHOpPOoM.)



270 TJIABA 13

Ha wnreparmum 1 nmpumem HmwxkHo0 rpabuny z, = 0, MTOCKOIBLKY
npu Bcex z; = 0 umeem pgomycrumoe peumenne. OCHOBHOH CHOHCOK
COlepsKMT JHIIb OfHY 3ajady JHHeHHOro mporpammuposamus (8), (9)
m (10), xoTopyio HasomeMm 3agaueit 1. Brbepem sty sagauy ma mare 1
¥ HafifleM ee ONTUMAJbHOE pemeHHe Ha mare 2:

2
g =16, zy = 2, = 2 T 3= 0 (samaga 1). (11)
IlockonbKy peuteHMe He SIBISETCA LeNOYIMCICHHERIM, mepelileM oT mara 3
K mary 4 u puGepem z;. Bmecem, galiee, B OCHOBHOH CHHECOK
sajauy 2: orpanmuenus (9)
3<x1<57 0<1’2<5, O<$3<5,
3agady 3: orpaEMyeHma (Y)
0 < Iy < 2’ O<x2<51 O<.’ZJ3<5.
Bosspamasce & mary 1 mpu z} = z} = 0, Beifepem sagauy 2. Ynmra-
TelIb MOMKeT yOeIMTHECA B TOM, 4TO Ha Imare 2 ofHapy:KHBaeTcsl OTCYT-
CTBHe JlOOyCTHMOTo pemenusa sagaim 2. lloatomy mpumem zf = z} = 0
u BepHeMcs K mary 1.

BriGepem Ttemeps 3ajagy 3 M moJydmM Ha mare 2 ONTAMAJbHOE
pemieHne

(12)

y Ty=xg=2, :cs.—_—? (samaua 3), (13)

He ABIAKMEeCA IeJoUncieHINM. llosTomMy mepeiimemM or mara 3
K mary 4, rme BunifepeM T3 M BHeceM B OCHOBHOW CHHCOR

1'02'15

ps

samauy 4: orpanmuenus (9)
07 <2, 0z, <), 1<as<),
3amaqy O: orpaEWueHuA (9)
02, 0Ly 5, 0Lz L0,

(14)

3aMernM, 49ro 3ajauu 4 m D OTAMYAIOTCA OT 3afa9l 3 TOJNLKO I'DAHHIA-
MU T3.
Bosppamasncs K mary 1 npm z; = 0, Brepem 3agauy 4, onTHMAalb-
HOe pemmeHWe KOTOPOH
1

o =15, z =2, = 50 T3 = 1 (sapmaua 4). (15}

Takam ofpasom, npuxogmm X mary 4. Ilpeamonossmm, d9ro BHOHpaeT-
cfl Iy, BCJIENCTBME Yero NOTydaeM

sagmagy 6: orpammuenusa (9)

0L €2, 1< <5, 1z L5,
samagy 7: orpanmuenus (9)

0L €2, 0Lz, €0, 1 Lz3 L5

(16}
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3aMeTHM BHOBB, 4TO 3afaum 6 @ 7 oTHHUAWTCA OT 3afAud 4 TOABKO Tpa-
HUIIAME  Zs.

Bosepamascs & mary 1 upu a = 0, smbepem sagauy 6. Ywmrarenio
cienyer yOeQUThCA B TOM, 4TO 3aJa4i O ¥ 7 OCTAIOTCA B OCHOBHOM CIMCKE.
Ha miare 2 o6HapykuBaeTca, 4ro 3ajada 6 He MMeeT JONYCTHMOI'O peiiie-
HUA W 1T03TOMY HY:KHO BepHYThesA K miary 1, npuusas z; = 0. BrGepenm
Tenepb 3ajavdy 7, ONTUMajbHOe pelieHMe KOTOPOM

1

so=1hr. z=z=0, z,=1-4  (sanaua 7). (17

IMockonbry 3HaweHme 3 ApoOHOe, Ha mare 4 moJydaeM
sagauy 8: orpaumuerus (9)

0<1‘1<2,0<1‘2<0, 2<13<51
3ajagy 9: orpammyenus (9)
O<$1\<2,0<1‘2<0, 1<13<1'

(18)

(Tloraskure, uro BHOOP 3a7auu 8 HA HTepamuM 7 He JaeT JCIMYCTHMOTO
pemennsa ma mare 2.) Brifop samaum 9 ma wrepanmum 8 wpHBOJHT
K Pelennio

g =13, z =2, =0, a3=1 (3agaua 9) (19)

Ha mare 2. ITostomy ma mare 3 ¢urcupyerca (19) u npmummaerca
2 = 13.

Bosspamasich x mary 1, HaxoguM, 9To B OCHOBHOM CIMCKe ocTajach
ToAbKO 3amada O. OUTHMAIBHOE peHieHMe 5Toil 3aj{audl JWHEHHOTO Ipo-
rpaMMHpPOBAHHA PABHO

2o=13, ;=2 z,=2-%. 2,=0 (amwa 5).  (20)

Tockonbky suadenue z, B {20) paBno z), Bosspamaencs k mary 1 u npe-
KpallaeM BRYNCIEHHS, TaK KaK OCHOBHOH cmmcor myer. OIrmmanbHBIM
pemeHHEM 3aa9H NEIOYHCIEHHOTO IporpaMMupoBabmsa apaserca (19),
saUKCHpOBAHHOE HA HTepanmum 8.

OrmeTnM, 9TO BO3MOJKHOCTH IPOM3BONBHOTO BHIGOpA BOSHHKAeT NpH
peanm3aIMu anropuTMa B ABYX MecTaX: BHGOD 3ajauM, BEYCPKHBAEMOH
13 OCHOBHOTO clmcka Ha mmare 1, m BHOOp IepeMenHoli, 0 KOTOpOi
dopMuEpyIOTCST NOMOMHUTENALHHe 3a7a9M Ha miare 4. Hwuexo mrepanwii,
HeOOXOAUMBIX [IJIA PEIIeHHsT 3a/a4l, MOKeT CYIECTBEHHO M3MEHATHCHA
B 3aBHCHMOCTH OT TOTO, RaKMM 00pasoM Ha caMOM jefie IPOH3BOJATCS
BoifOop YyKasaHHBIX axbrepnatdB. (Tak, Hampmmep, BHOOp sagaunm 4
BMeCTO 3aflag#l O Ha Wrepanuu 4 okasmBaerca Gosee BHrogHmM.) Mg
nopHIneHns 5(PeKTuBHOCTH BHOGOpPa OBLTM pas3paboTaHB BCIOMOTATENh-
HBl¢ BHUMCIHUTEIBHEE IPOIETYPHl, MO3BOJAKIINE OLEHUBATL ¢KauecTBO»
BLfOpa, HO OHM B3eCh He PACCMATPMBAIOTCSA, TaK KaK IPEICTaBIANT
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MHTEpec TIaBIBIM 00pPa3oM A Y3KUX CIeNUalMcTOB. T04HO TaK ke
BuGop Gosee yjadHoll IPAHUOBI ] yMeHBIIAET BEPOATHOCTH TOTO, UTO
mocie Iara 2 mpugercss mepefitu K wmwaram 3 W 4.

Kparkoe norropensie. Xoj HTepalMi MOMKHO HPENCTABUTH rpadude-
cru 0JOK-cXeMO#l B BHje [epeBa, mMokasamdoil ma puc. 13.1. Ormernum,
410 KayKmas BepuImHa gepesBa oTobpaskaer sajady B OCHOBHOM CIIACKe,
a KasKjgaf BeTBb MHIIHACHTHA OXHOM W3 3amaq, Ko0aBadeMOil B OCHOBHOI
cmcox Ha mware 4. CBasp ¢ rpaduuecKuM MpejcTaBielneM OGLACIAET
MCMONDB30BANNEe TMOHATHS «BETBbY B HABBAHWH MeTOLa, a MOHATHE «Tpa-
uuia» (OleHKA) HOABMJIOCH B 9TOM HA3BaHHH GJaromgapsA HWCOHTAHUIO,
BhimodHsieMomy Ha mare 2. (Merox MoikHo Obuto OBl Tawyke Ha3BaTh
METOA0M O0ppIBA BeTBEil.) 3aMmeTuMm, 4TO BeTBb, Bejyiliad K 3agaue D,
obpsIBaeresa, MeCMOTPA HAa TO, UTO ONTHMAJNbHOE pelleHye HTOH 3ajadd
He ABIAETCH MEIOTHCIeHHBIM. JT0 OOBACHACTCA TeM, YTO IIPHU JOCTHe-
HUM 3afa4l O HA ¢t = 9 yiKe IMOJAyUaerTcA [ONYCTHMOE pelleHHe, NPH
KoTOpoM IedeBas (pyHROusa upmunMaer sHawenwe 13. Ilostomy mains-
peiilllee BeTBJIeHNe IPH HaJOKeHMH (0llee CHIBHBIX OTpAliMYeHUl yrKe
He MOJKeT YJIYUMHTh MONyYedHOe paHee JONYCTHMOE pelieiue.

Temeps cTaHOBHTCH OUYEBHAHHIM, MOYEMY MeTOJN HOJYYNI Ha3BaHHe
Merona Bo3Bpara. Ilpm ofpniBe HEKOTOpHIX BerBeil (B paccMOTPEHHOM
fpuMepe 3TO BETBM, 3aKaHUMBalomuecs samadamu 2, 6, 8 u 9) mymuo
BepHYTHCA 00paTHO, NMPOCMATPUBasg COOTBETCTBYIONINE BETBH C IEJIBI0
OTBICKAHKA J1060f HepelleHHO# 3amaun, cojep:kaiieiicai B GIoK-cxeme
aepesa.

CymecTByeT HeCKONBKO IPHEMOB, 00JeTYAOMUX BHUUCIEHHE ONTH-
MaJIBHOTO perlenus Ha miare 2. Tax, HaupuMep, npuMeHsas mpeoGpasona-
HUe, pPaccMOTpEHHOe B pasi. 3.3, MOKHO NPOM3BECTH 3aMeHY Ka;KgoW
e IouncIeHnoi mepeMeHHOE TaKAM 06pasoM, 4To HIKHAA OUeHKa OyjeT
paBHa Hymio, a Bepxusa — Beamuune L; + Uj;. B peayiasrare moxy-
YaeTCsl MOJENb THHEHHOro IMPOrpPaMMHUPOBAHMA C M IOIHOCTHI pasBH-
THIMU JTHHEHANIBIMYI OTPaHTYeHUAMH, cooTBercTBYomumMu (20), u p Heorpu-
IaTeJLHEIMA, OTPAHUUICHHLIME CBePXY MepeMeHHHIMA. B KauecTse UCXOA-
Horo fasmca IPHU 3THX YCHOBHAX MOKHO BHOpATh ONTHUMAJbHbIE 3HAYE-
HUA TepeMeHHBIX, MOJYUYeHHbe IPH pelleHAd Npejsyiiell 3ajgaqw,
KOTOpas MOpOjWIa paccMaTpMBaeMylo 3ajiauy Ha mrare 4. Tawoil mexoa-
HEI# §a3uc BeIeACTBUe U3MeHeHWs TPaHUL 0ollee He MPUBOAUT K HEOTPH-
ATeJIPHOMY peIleHuio, OJHAKO OH YHOBJIETBOPSET YC/JI0BHAM, Tpebylo-
m@MesA A TOpUMeHeHWs JBOHCTBEHHOTO CHMILIEKCHOTO ajJTropurMa,
H3T0:KeHHOTO B pasg. o.8. (MoKHO TakiKe HCHOJB30BATH AJTOPHTM
¢ [IBYCTOPOHHE OTPAHHICHHHMH (OrPAHHIEHHLIMY CBEPXY) HePEeMEHHBIMH,
mpuseennsid B pasg. o0.10.)

3akmiounrenbupie 3amevyannsa. Merog BerBeit M rpaHNI HapAgy
¢ METO/IOM OTCEUEHHsA ¢ BBIYMCIWTEALHON TOUYKH 3PEHHA 00IagaeT cymie-
CTBEHHBIMH JOCTOMHCTBAMH. [[€0 B TOM, WTO QIrOPUTMbI, IMOCTPOEHHBIE
Ha DTUX MeTogaX, CPaBHUTEIBHO IeTKO Iporpammupylorcs jpia JBM
4 TI03TOMY yKasaHHble aJlrOPHTME pealM3yI0TCsA Ha JMI060# mrepanum Ges
BMeUIaTelbecTBA delloBeKa. Merox Berseill M rpauui] sddeKTHBEeH HPH
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peumeHnN 3aja4, COAePIKAINNX HeOONbIN0e YACIO IfeJOIHCIEHHBIX Iepe-
MenHHX. OHaKO ecM YKCAO TAaKUX IlepeMEeHHBIX BCIMKO WM pellelie:
3aja4l JUHEHHOTO NPOTrpaMMAPOBAHUSA JaleKO OT ONTHMAJLHOTO perre-
HUs [EJTOYUCIeHHOR 3Zamadd (KaKk 9TO MMeNo MeCTO B PAcCMOTPEHHOM
HIpHuMepe), TO YHCHO HTeparuil, HeoOXOMUMBIX JIJIsI NONYYeHHUs DPeIieHus,
MOMKET OKa3aThesd CIHIIKOM OONBIIMM H IS pealHsaniy aJdTOPUTMa
HorpefyloTcs HeoOpaBAaHHBlE ¢ NPAKTHYECKON TOUKM 3PEHHA 3aTPATES
MAIIHNIEOTO BPEMENH.

Pasymeerca, paccMoTpeHHBIH METO[ MOKHO NPAMEHUTH [JIs PEIIeHIS
KOMOMHATOPHBIX 3aja4, COAEP:KalllUX TOJBKO IeJoYHcIelHble GyJeBbE
nepeMeHHBle. B aToM caydae aobas sennauna L; = 0, a U; = 1 u gse
3aaul, mobaBiasgeMbie Ila Ware 4, XapaKTepUBYIOTCA albTepHATHBAMM
z; = 0unx; = 1. pderruBHOCTb METOA BETBEH M TPAHHAL YacTO YAaeTCs
HOBLICHTH, HCHOJIB3YA CHenudUIecKMe CTPYKTYPHBIE 0CO0EHHOCTH KOHK-
perHoil Momenu. B ocrapmeiics dgacTH »Tofl TIABH HeMOHCTPUPYIOTCS
Pa3INYHble NpPHEMH WCIONL30BAHHA Takod BO3MOMHOCTH.

13.6. 3BAJAYN HKOMMUBOSAKEPA

Ilorasiem Temepn, Kar HexecooOpas3Ho MoTH(DHIMPORATEL METOJ BeT-
Bell M rpanun, M3NOMeHHHI B HIpegHAyImeM pasjele, 4ToOB HMeThb
BO3MOKHOCTh HCIOAB30BaTh 0co0Ble CTPYKTYPRLIE CBOHCTBA KOMOHHA-
TOpHHX 3amay. C »TO Mesdblo BHOpaHa 3ajada KOMMHBOsI/Kepa, Ha
npHMepe KOTOpPO# IIOKa3aHLl TPH pal3iHuible MOAUPUKAIMA MeToxa
BerBel u rpammn. MHorue sagaum ¢ GyJeBHIMH HepeMEHHEIMH B HOCTa-
HOBKaX, ROTOpHe UpHBEAEHH B pasf. 13.2, MoKHO PeIIMThH ¢ IOMOIIBIG
OJHOM MU HeCKOJBKUX M3 HTHX MoAUQHKanuil, BHeCA B 3TU NOCTAHOBKE
deobxomqumuie uameneHusA. llpakTmueckuM pesyabTaTOM MCIOJB30BAHUSE
cenUpUUeCKNX CTPYKTYPHLIX CBOMCTB KOHKPETHOH MOjeNn ABIIETCH
BO3MO;RHOCTDL pPelleHHA 3ajad J0BOJBHO Godpmioli pasmepnoctr. Tak,
HalpHMep, 3ajaua KOMMHBOsLkepa, copepsramas no 40 ropogos, Gwina
peleHA H3JIaraeMEIMHM HUJKe MeTOJaMH IPH CPaBHUTEIbHO HeDOJpIIHX
3aTpaTaXx MaIMHIOL0 BpeMeHH.

dagauy KoMMHBOSIKepa Yao0HO B3anMcHBAaTH B IOCTaHOBKE, pac-
cMoTpenHoll B pasm. 13.2:

MunuMusuposarhb ﬁ‘, ’nw.i Cij%ijy, THE ciyy=o00, i=1, 2, ..., n, (1)
i=1j=
TP OTPAHHYCHUAX
n
Z z;5=1, i=1, 2, ..., n (ormesn), (2)
n =
igi xij=11 =1 2,...,n (HPH6HTHQ)’ (3)
Z;; — HEOTPMIATENbHLIE I[elHe IPU BCeX i H J, (4)

pellieHHe eCTh LUK, (o)



MOJEJIH IEJOYHUCIEHHOIO IPOIPAMMHPOBAHHUA 275

HamomumM, w10 z;; = 1 osHagaeT, 910 KOMMHMBOSIKED Iepee3skaer
m3 ropojga i HeIMOCPeACTBeHHO B ropof j, rae ¢;; == 0 — coorserctByIoO-
mee paccTOAHNe Me:AYy ropojama. KEcam uckaroauth ycaosme (3), ToO
(1) — (4) mpencrasaser coboil 3agady o HasmageHmax (pasg. 6.4), Koro-
Py MOKHO PENIATH JIOORM M3 METOH0B, PACCMOTPEHHHX B IPUIOMe-
mua J (tom I). (OrmeTuM, omHaKoO, 9TO B JaHHOM cliydae UeNbI0 ABJIAETCA

Paccmosiiz sl ¢

B egpod
s 20- ! 2 3 4 5
poda
! o0 19 25 25 10
2 ! oo 10 15 2
J 8 g o 20 g

4 14 10 24 0 15 .

5 17 8 25 27 o

JRmumMansHoe
: + + =
HLIRAYEHUE © €0+ €, + €y F 6, tc, 60

Puec. 13.2. Vcaosna 3afaum KOMMHUBOMKEPA.

«MUHHMHU3AIAAY, B TO BPeMA KaK B IpegelAyIieM pasgele paccMaTpHUBa-
jJach 3agada «mMakcmMmmaarumy. Wamaraemsie HIbKe MOguUKamMUU MeTola
BeTBeil W Ipamui OTINYAIOTCS BIONHE OUGBUIHLIMA JETAJAMH OT HpH-
BeJeHHOH panee MOAUQWMRAIUA. YTO BHIBBAHO HM3MeHEHHWEM COQePIKaHUsA
meleBOl QYHKIHN.)

Tpu pasnimunsie MOEMPHKaTIMHM MeTOJA BeTBedl M IPaHHI[ PACCMATPH-
BAIOTCA Wa TIpMMepe KOHKpeTHOH B3ajgadn, HWCXO[HBE NaHHEE KOTOPOH
ceefieds B Tabmuiy pHe. 13.2. IloguepkmeM, 4To eIWHCTBEHIOE PeIIeHHE
COOTBETCTBYIOMEH 3aJadd o Ha3HAUYEHWAX Iy5 = Ty = Lp3 = L3, =
= 7,5 = 1 He ymoBIeTBOPsET YCAOBHIO (D), TAK KaK OHO CONEP:KUT IBa
nursia. IlosToMy cyMMapHOe paccTosAHUe, OIpefieliieMoe BTHM pelIeHueM
n pashoe 60, cTporo MeHbINe JJAUHB onTHMaldbHoro mukia. CymecTByer
Bcero (n — 1)1 = 4! = 24 posmokmmx nukaos. (Yurartemo, mpesxpe
9eM UJTH Aalbllle, CJIEIyeT IONETATHCHA BRABUTH ONTUMAJBHEI MHKJI.)

Meron ncxarouyennsa noguuraos. W3 tpex paccMaTpUBaeMEIX B [ajib-
HefireM MogupHKANHAA MeTojqa BeTBeH M TpaHNO JaHHAfA B HaUMeHKIIeH
CTelleHH OTJIMUaeTCA OT W3JI0KeHHOro paHee aJiropHTMa. B Hagamde
ATepallil ¢ U3BeCTHA éePIHAL IPaHAIA (0IleHKA) ! ONTHMAJIbHOrO 3HaYe-
nnA menesoli Qymrmuu. Moxuo mpunate r! pasueM mocratogHO Goib-
oMy 49mciy, CKaskeM cyMmme (Cya - co3 -+ . . . - €p1), COOTBETCTBYIO-
melt MUEIY, BRIOUaMeMy npoean us ropoga 1 B ropox 2... B ropop 7,
B ropog 1. Hpome toro, umeercs OCHOBHOH CIHCOK, CORepKaIl@d psaj
337109 0 HasHayeHWAX. Bcee »tu samaun mmeror sun (1) — (4), o oram-
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9a10TCA APYT OT APYTA TeM, 9TO B HUX Pa3THIHEe BEIMIAHSL ¢;; PABHH 00.
Ha mrepanmum 1 ocHOBHOM CHECOK COCTOMT M3 3ajady 0 Ha3HAYEHHAX
(1) — (4), xoropyio Hazosem 3amaueil 1. OnpemenTuM MOTUMKI KaK DUEKJI,
Coflep;RaIuil He BCe 7 TOPOJOB, CKAMKEM Ty5 = Ty, = | WU Zpy = I3, =
= Zyp = 1.

Ha wurepanuu ¢ BHOOIHATCA clefyloline NaTH.

ITaz 1. llpekpaTuTh BHYKWCIEHHUS, €CIH OCHOBHOM CIHCOK IIYCT.
B mporrBHOM ciyuae BHIGpATh OANY 3a7a9y, BHUEPKHYB ee M3 OCHOBHOTO
CIIACKA.

flllaz 2. Pemurs BHOpaHHYHO 3ama9y O HasHAUeHAAX. Keam omTu-
MaJlbHOe 3HaUeHHe IeJeBol QYHKIHUH (KOTOPOe MOskeT GHITh PaBHEIM 00)
GoxpIle UIA paBHO Z!, TO HpHHATH rit! = 2! u BepmyThca K mary 1.
B mpormsHOM ciyuae mepeiiTh K mary

Ilaz 3. Ecnm monydensoe ONTHMAalbHOe penieHue BHGpaHHOM 3agaqn
0 Ha3HAUGHUAX FIBJIACTCA IMUKIOM, TO 3aUKCAPOBATH eT0, HPHHATH x4t
PaBHEIM COOTBETCTBYIOIIEMY ONTHMaJTbHOMY 3HadYeHHIO [eneBod GyHKIHmH
® BepHYThes K mary 1. B mpormeHoM ciyuae mepefiTm K mary 4.

Illaz 4. OcraHOBUTHCA B MOIYIeHHOM ONTHMANBLHOM PEIICHUH BHGpaH-
Hol 3ajadd O Ha’lHAUEHHWAX Ha MONINKIE, COmep/KalieM MAHEMAJbHOe
gncao ropomos. Hamkmomy z;; = 1 B BHOpaHHOM MOAIAKIe HOCTABHTH
B COOTBOTCTBHEC 3aJayy O HasHa4eHUAX, BHECA €€ B OCHOBHOH CIHCOK
m UPHWHSR COOTBETCTBYIOIMee 3HadeHHe ¢;; = oco. OcTaBUTH BCe OCTalb-
uHe KodQdUIMENnTH TeMH jKe, 9YT0 B 3ajade, BeIGpamuoit ma mare 1.
puasare £ = z! = 65 u Bepuyrsea kK mary 1.

Pas6op npumepa, npusefennoro B Tabumme pue. 13.2, mossomsmer
VACHMTH Aeraiu aroro ainropArva. llpumem na mrepanuu 1 zf = 65,
9T0 COOTBETCTBYeT HMUKIY ropox 1 — ropox 2,. . ., ropog 5 — ropox 1.
OCHOBHOR CIIMCOK CONEP:KUT JNUINE OOHY 3afady O Ha3HAYeHHAX, B KOTO-
poit 3HaYeHWA c¢;; COOTBOTCTBYIT yKasaHHEM B tabawme pue. 13.2.
Iloaromy ma imare 1 wy:Ho BRIOpaTh 9Ty 3ajady. Haxomum, wro omrm-
MajpHOe peuleHHe Ha mare 2 gaeT 3Had9eHHe IeleBoi (yHKIHU, pas-
noe 60, dro orpaxkeno B Tabmume puc. 13.2 uw mpusommT K Imary 3.
[TockonbKky HodyweHHOe ONTHMAJIbHOE pelleHUe CONEePKUT OBa MOJ-
OHAKJIa, mepexoguM K mary 4. Bmifmpaem mogmukn zg; = x5 = 1, Tax
KaK B Hero BXONHT Ha OfWH TOPOA MeHbIOe, YeM B HOAUMHI Zgz = T3; =
= z,5 = 1. BrocuM nmBe 3amauu B OCHOBHOH CHHWCOK, Iojaras B OfHOHI
A3 HOX Cy5 = 00, a B IPYToHl — C5y = 00 W OCTABIAS BCe OCTAJBLHEIE
3HAYEHHA c;; Oe3 W3MeHeHHH. IlpuruMaem z2 = z! = 65.

Q60cHOBATE mMAr 4 COBCOM HECIOKHO. [I0CKONBRY IHKA X5 = &5y = 1
HeqOIlyCTHM, TO B ONTHMAalbHOM [uKIe JauGo z; = 0, ambo x5 = 0
(mmbo o6e >TH HepeMeHHbe PaBHE Hyii0). 3a1ayd, BBeJileHHbe Ha IMare 4,
[OTyCKAIOT JOOYI0 M3 STUX BO3MOKHOCTelf. AHAJOTAUHHIA XOm pac-
CYMIeHUI cIIpaBeliuB AJAA M060r0 MOALUKIA. (Henonnszosanne mon-
NEKIOB KaK MCTOYHAKOB QOPMAPOBAHHA HOBHX 3aja¥ Ha IHare 4 ABJiAeT-
¢ OTIMIMTENLHOH 0CO0EHHOCTHIO 3TOM MOAUPHKANME IO CPABHEHHIIO
¢ aNTOPATMOM, PACCMOTPEHHHKIM B HpenbIymeM pasnene. B sTom Bapuan-
Te HECKOJIGLKO 3a7a4, BRIYEHHHIX B OCHOBHOM CIHCOK, MOT'YT OKa3aTh-
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¢s1 TOXAECTBeHHEIMU. TaKkoe copmasenne JIerko 0GHAPY!KUTH IpYU PYTHOM
BERIIOJIHEHWHM BHIYHCJIEHMH, pellad 3afady Majdo#l paamepHocrs. I[lpm
ofHapyXKeHAN M30HITOTHHX 3aad X MPOCTO HCKIYAOT U3 JalbHeilmero
paccMorpermss. OpgHaKO NpPH pealH3alMM 3Tod MogUPMKaOUd alro-
putMa Ha IBM Moiker okasaThcsd IpeANOYTHTEINBHHM peleHHe H36H-
TOYHEIX 3a/la4, a He IpPOBEpPKAa IOBTOPEHHI.)

Bosspamasce ® mary 1, smbepeM 3amady, B KOTOpPoil €5 = oo,
HazBaB ee 3afiadeit 2. OnTuManbHOE 3HAYEHNE [eJieBOll QYHKIAH COOTBET-
cTBYyIOmeil 3aaqu 0 HA3HAYEHUSAX paBHO 63. IT0 3HaUeHEE UpPENCTABIIET
c000# HWKHIOIO IPAaHUIY /715 J060T0 MHKIA, HCKIKIAINIero MapmpyT

Havawo
Jadava 1
t=t \ z}=65
OueHra 60
e5= % Co=co
Jdadava Z. Jafaya 3
t=2| z3=65 1=3| 23=65
Ouernxa 65 Uurs 62

Jdcmaros
=62

Onmemansksid Kuna: z;= 62, Tj5= Z5p=Ip3= T34= Tyy=1
(azdavz J)

Puc. 13.3. Biaor-cxemMa airopuTMa MCKIIOUEHMA LIOXIUKIOB,

u3 ropoga 1 B ropox 5. IlockodabpKky mEURI pummoM 65 yike mMeercsa, HeT
HafoGHOCTH fallee pacCMaTpUBaTh 3Ty 3afgady. Takum obpasoM, B COOT-
BeTCTBHH C IIaroM 2 OpHMeM z5 = z? = 65 u BepHemcs K mary 1. BriGe-
PeM OCTaBIIyIOCA 3a7aTy, B KOTOPOH ¢5 = oo, W Haz0BeM ee samaded 3.
Temeps MH moJyauM oNTHMaJIbHOE 3HAYeHHe IleleBod QYHKIUE B 3amade
0 HasHaUeHHUAX, paBHoe 62, m mepexoguM K mary 3. [Hamee Haxomum
COOTBETCTBYIOMEE ONTMMAJBLHOE peIlcHIEE:

MuzEuManpHOE PACCTOSHHE = 62, Zi5 = Tgy == Tag = Tz, = &y = 1,

(6)



278 TJIABA 13

KoTopoe asiaderca Hukaom. Iosromy durcupyem (6), nosaraem z, = 62
¥ Bosppamaemca K mary 1, obHapyskuBas, 9yT0 OCHOBHOH CIHMCOK IIyCT,
BCIEACTBHE 1Wero BRIYMCAeHMA Upexpamaworcsa. JlepeBo, coorBercTByIO-
Mee paccMOTPEHHOMY IpuMepy, mpubefeno Ha pxc. 13.3.

Merton sajanumss MapmpyToB. M3mosKeHHml BHINE aJTOPATM II03BO-
IAeT OTPAHAINTH YUCIO IPOCMATPMBAEMEX BEeTBJIEHHH, YTO HOCTATAETCA
32 cueT BHUUC/eHUA dPOEKTUBION HU;KHel omeHKH (IpaHHUIE) IereBoH
$yurmmy musa a1060r0 MUKIA, NOposaeMoro Ka;iuod samaueir. Ogmaxo
A TONyYeHWA HTOH OLeHKM HPHXOAHMTCH OTHICKUBATH OITHMAJbHOE
pemedne 3afaud o HasHadeHwsaX. lloxkaskeM Telephb, KaK MOKHO BHIUKC~
IATH OoLeHKHM Doiee npocthm crocoboM. Opnako IjeHa, KOTOpPYH mpH-
XORATCA OJATHTH 3a TaKoe YIPONeHHe, OHPEeNelIAeTCA TeM, 4TO B 3TOM
aJlropHATMe HYKHO HCCHAEH0BaTH (GoJibNiee YHCIO BeTBedl COOTBETCTBYIO-
IIero jepesa.

B mawane mo6oi Mrepanun ¢ N3BeCTHA BePXHsAA ONEHKA ! ONTHMATb-
HOrO B3HageHWs IeleBoll (yHKuME. JHAUeHUWe Z, MOKHO OIpPeEleNuTh,
HCXomA M3 Tex jKe coofpaskeHuii, 4To m3iaraiuch BHme. Hpome Toro,
HMeeTcA OCHOBHON CHOECOK 3aj1a4, B KOTOPOM HEKOTOPOe HOIMHOMKECTBO
3HaUeHHH ¢;; MBMeHEeHO U MPHHATO PABHBIM 00, a IOJIMHOKECTBO Z;; = 1.
Cpenu smageHmit z;; = 1 orcyTerBy1oT HaGOPE!, 06PAa3yIONINE ITOMMMKIEL.
Ha utepanum 1 ocHOBHON CIMCOK BKIOYAET ABE 3a/aUM: B ONHOK U3 IINMX
3HadeHNe BHOPAHHOrO ¢;; U3MEHEHO Ha 00, B APYTro# — COOTBETCTBYIO-
masg nepeMenuas z;; = 1, a ¢;; = co. (llomaras c¢;; = oo, zanpemaror
TeM caMbM Z;; = 1, 49ro mpuBogmio 6 K 00pa30BaEHMIO IIOXIHKJIA
ropoy i — ropog j — ropop i.)

Tlonosxenme ka0l 3aja49d, BXONAIMeX B OCHOBHOH CHHUCOK, YH00HO
onpemelAaTs clegylomuM obpasoM. Bosbmem Marpully c¢;;, mofobHyIO
npuBefennoit ma puc. 13.2. Ecam zp, = 1, BuuepkHeM k-0 CTPOKY
u h-ii cTonben. OcralpHHE C;; (M3 KOTOPHX HEKOTOPHIE PABHEL 00) COOT-
BEeTCTBYIOT elle He HA3HAYEHHHIM HepeMeHHHIM 2;;. HmxHion omenky
ONTAMAJBLHOTO 3HAYEHHMA IeaIeBod dyHkumum i mob0ro mukiIa, copep-
JKAmero 3afaHioe IOAMHOKECTBO I;; = 1, MOKHO BHYHC/INTH Pasimi-
HEIMA cuocobamu. B memom gem Goliblle HIKHAA OIEHKA, TeM MEHbIIEe
9Ucio BeTBER DPHUXOAHTCA mUCCIET0BATh.

Opua mpocToil, HO HOCTAaTOYHO 3GPEKTUBHEIH METON BHYACICGHHUS
9TOM OLEHKU OCHOBAH HA TOM, 4TO PACCTOAHUE AOJDKHO OWTH mo Kpaifmei
Mepe paBHO CyMMe C;; IPH Z;; = 1 Oioc cyMMa HAAMEHBIIHX C;; B KayK-
A0 W3 HEeBHUEPKHYTHX cTpok. MoskHo (1 MOMKHO) YBeIHMIHTH 3Ty
OLEHKY B emme 0oJblIed CTeneHW, BHIATAA MHHUMAJIbLHBIA Koaddumment
€i; B KOKLOH HEBRYEPKHYTOMH CTPOKE M3 BCEX OCTANBHHIX C;; HTOU CTPOKM.
Taxmm 00pa3oM, IOTYIATCA TAK HA3HBAEGMEIE YMEHBULEHHbE DACCMOSHUSL.
Hanee, k yrasaunoil Beme cymme no6aBiaercsa MAHAMAJIbHOE M3 YMEHb-
MeHHKX pAacCTOAHMA OO Ka)KIOMY U3 HEeBHYEPKHYTHX cT0a0mos. [Ipu-
Mep, WIMCTPUPYIOMAiA 9Ty Npouesypy, ipasefen B TaGanue puc. 13.4.
3aMeruM, 4TO 3HAYEHME BEIMIWHBI T,; OBLIO HPMHATO PABHEIM eJHHUIC.
B Bepxmeil Tabamme yKazams MUHEMAJbHEE DACCTOAHWA OO KaykgoH
CTpOKe, WCKIoUasg BTopyw. Haskgoe m3 5TMX DacCTOAHHHA BHYATaeTCHA
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Zp5=1 (c53=10)
B eopod Murumywm no
M eo- 2 J 4 5 . || cmporas
poda %%
/ o0 10 k / 25 10 10
2 o ,
J 8 0 20 10 8
4 14 17 o0 15 10
b 10 8 A 27 00 8
Ywvrenswiertsre  paccmosHus
P B eopod
! (3 —
7oA 7 2 - 3 4 b
1 00 a 15 a
2 7 77
J a 00 12 2
4 4 a 00 5
g 2 a 19 0
Marurym| 9 | 0 iz | 0
CIMONOEam

Ouerna; Cps+ L (Munumym no cmpoxam)+Z (Murusym mo cmontyan)=
=[0+I0+E+HINXE+ O+ O+/2+0 =58

P uc. 13.4. Merog omnpepenensa OLEHOK B aJIrOPUTME
3alaHUA MapPIIPYTOB.

M3 KayKIOI'0 JJEMEHTA B COOTBETCTBYIOIEH CTPOKE, UTO HAeT HILKHION

Tabnmny.

(Ha camom pene, MOKHO HaflTM HIDKHIO OIEHKy, pelias safady
0 HasHaueHusaX, o0pasOBaHHYI0 U3 BENUYUH C;;, KOTODPHE IPUHAJJIEHAT
HEBHYEPKHYTHM CTPOKAM K CTOXOIaM, M00aBisAsg MONYyYEeHHOe ONTHMAIE-
Hoe 3HAYCHHUEe MeNeBoll PyHKINU K cyMMe KoaQQUIUEHTOB C;;, OJIS KOTO-
PHIX 3aflaHHOC IHOAMHO}KecTBO z;; = 1. Takoil momxoxn, mosmanyit, Goxee
TPYLOEMOK C BEIIMCIKUTENBHON TOUKH 3PEHUs, €M TOJNBKO 9TO OIMUCAHHAA
MOTUPUWKAINA METOLOB BETBEl U TIpaHMI[ MIM UBI0MKEHHbIH NDpocTOl
upueM BHUUCIEHHS oneHok.) Ha mwrepalum ¢ BHOOMTHAIOTCA CIAELYIOIIUE

1arum.
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Hlaz J. IlpexpaTuTs BHYHUCIEHHA, €CIAH OCHOBHOW CITHCOK ITyCT.
B mporusroMm caydae BrOpaTh ofHy 3a7a9y U BHUEPKHYTH €€ M3 OCHOB-
HOTO CIHCKA.

lllgz 2. OnpenednTh HUKHIOK OLEHKY LedeBolt ymkuuu miaa moboro
IUKJIa, DOpOKpaeMoro BhIOpammoii 3ajmadueii. Ecaum HWEHAA oOLEHKA
Gonpme mam paBHA zf, To mpuHaTh xit! = 2!} u BepHyThCa K wary 1.
B mporusHoM caydae mepefitm k miary 3.

lllaz 3. Ecau Terymee pemmenne ONpPefeseT IHUKJI, TO 3afUKCHPO-
BaTh ero, DpuHATh r'tl paBHEIM COOTBETCTBYIONiEMY 3HAUEHHIO IIeIeBOH
(YHKINK 1 BEPHYThCA K ary 1. B npoTuBHOM ciiydae mepeiTH K mary 4.

Hiaz 4. llpu wammunm Bo3MOMHOCTH BHOpATh TEPEMEHHYIO Tz,
He BXOJANYI0 B TEKYIIEe peEllenne, TaKylo, 4TO Cpp << 00 IPH YCIOBUH,
aro zpr = 1 me mpuBoguT K o6pazoBaHuWo MOAIMKIA HA IEPEMEeHHEIX,
ysxe Bomenmux B pemenye. [Ipn TakoMm Brifope BHECTH B OCHOBHOH cim-
cor gBe zamagd. Hakpyio um3 stux 3ajad OPUHATH WIEHTHUIHOM 3ajmade,
BHIOpaHHO# Ha miare 1, 32 UCKIUEHHEM JIHMIIB TOTO, 9TO B OJHY U3 HHUX
BBECTH HBMEHEHUE Cpp = 00, & B IPYIyI0 — YCIOBHE 2y, = 1 U usmenenune
cpn = oo. Ilpuuarey z{t! = ! u Bepuyrsca k mary 1.

OTmernM fBa CYMECTBEHHHX OTIMYHS JAHHOI'O BapHaHTA AJITOPUTMA
BeTBel U IpamHmIl OT mpesayImeii. B manmom BapmanTe Ha miare 2 BHYHC-
JsgercA HUGKHAA OIEHKAa /[ad BHOpaHHOW Bajadm, HO HE OTHICKHBAETCH
ee oUTHMAIbHOE perrenue. Hpome Toro, ma 1mare 4 B OCHOBHOHN CIUCOK
MOTYT BHOCHTHCA JiBe 3a7a9M WM He J00aBIATHCA HE OFHOH, ecim He
CYIIEeCTBYET MepPEeMEeHHOU Zpy, YHLOBIETBOPAIOINEHl yRa3aHHBIM YCIOBUAM.
B upegsinyineii Mmogudukanuy na mare 4 obGpasyerca ot 2 10 n/2 HOBHX
3a7a9, BHOCHMLIX B OCHOBHOH CHUCOK.

[Mpumenenne paccMOTPEHHOro aJroputMa K upuMmepy pme. 13.2
maer mepepo, usobpakenHoe Ha puc. 13.5. Ouesmgmo, 9TO HCCiIemyeMble
BETBH 3TOTO JlepeBa OmpejlelAlTesa BEIOOPOM 3a7a4 W3 OCHOBHOT'O CIMCKA
ma mare 1 u BeGopom xp, Ha mare 4. ITpaBuno BrGopa Ha mare 1 mpe-
OycMATpHMBaeT WCK/IOWEHHE W3 OCHOBHOTO CINCKA 3a7a49d, NMeloImnei
HambOIBIINA HOMEp. JTOT HOMEp NpHUCBAMBAETCS Ha are 4 sajade,
B KOTOPO# Zpp = 1. OUTUMANbHHINA IMKJ OIS PACCMATPUBAEMOTO mpUMe-
pa OblI moayueHn Ha wrepamnuu { = 8 B pe3yiabTaTe pemrennsa zagadm 12.

YacTro 9uca0 BETBEH yjaeTcs yMEHBOIUTh 32 CYeT elle HeCKOIbKUX H3-
MeHeHWi Ha mare 4 koadUIMenToB c;; B HOBON B3ajade, AJaA KOTODOH
znp, = 1. Vamenenue cp, = oo, 3ampelmammiee MOAIMKJI MEKIY TOpo-
mamu b — k — h, yixe Geno ykazamo. OZHAKO MOSKHO TalyKe IPUHATH
u Apyrue Kod3(QuIuentst ¢;; paBHEIMA 0o, 9TOOH 3aIpPeTUTDh Hoiee JImH-
mele mofnukiel. Tar, HaupuMep, ecinm Zi, = Zy3 = 1 BXOMAT B Terylnee
pemenne ¥ BHIOHpAETCA L3, TO MOKHO IOJOMHTE C4y = C4p = OO.
Ecau 370T npneM mCuonb3yeTcsa HA BCEX WTEPALUAX, TO HeT HamoOHOCTH
BBOIUTh HAa TIare 4 yclioBHE «zn, = 1 He BegeT K 00pasoBaHWio MOJ-
[MHKJIa», TOCKOAbKY OTPAHUYEHHE Cpjp<l OO YiKe 3ampemaeT TaKyK
BO3MOJKHOCTD.

MeTton 4YacTHYABIX UHMKJIOB., IJIaBHOW NPUYMHOR WMIJIOKEHUA HTON
MOZMPUKATINN METORA BeTBeH W TpaHul] ABIAETCA 03HAKOMJIEHHE C IO7-
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P mc. 13.5. Baok-cxema alropurma 3ajfamus MapuIpyToB,
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XOZOM, UCIIONAb3YEMBIM [IJIA PEIEHUA CAMEIX PasIMIHHIX KOMOMHATOPHEIX
Bajad, HAUpHUMEp 33jad ymnopsajouendma (B KoTopmix z;; = 1 coormer-
CTBYET pasMeIleHHI0 (-TO 3JEMEeHTa Ila j-M MeCTe HEeKOTOpPOH mociaemoBa-
TedpHOCTH). [\nA 9TOro moTpebyeTcA MCHOAb30BAHME MOHATHA HACMUY-
HW YUk, KOTOPOE OMpENeNAercd Kak IOCIef0BATENBbHOCTD, CONepsKa-
mas MeHee n Pa3siAWdYHEX TOPOJOB W HadmHAaOmMasAcsa ¢ ropoma 1 (Hampu-
mep, topox 1 — roponm i— ropox j— rTopom k, rhne n>> 4).

B nagane nwboil urepanuu ¢ uaBecTHA BEPXHAA OIEHKA ! OmTHMAalb-
HOTO 3HAYeHNs TmeJdeBodl ¢yHknuu. 3HadeHme zl ompenensercsa obme-
OPUHEATHIM cIocofoM. Hpome Toro, 3agaH OCHOBHON CIUCOK 3ajad, cofep-
Mamuil HEKOTOpoe HOIMHOMECTBO I;; = 1, ompepesAiomee dYacTUIHHIHA
OUKJI, I IOIMHOKECTBO 3HAYEHWH C¢;;, NPUHATHIX B DE3yJIbTaTeé Hepe-
cMoTpa paBHEMH oo. Ha wmrepanuu 1 OCHOBHOH CHHCOK COMEPKHAT
n — 1 saja4, mo ogHON [AA KayKAOTO Zy; = 1 M HePeCMOTPEHHEIX Cjy ==
=00, j= 2,3, ..., n Jlnd BHUYACJEHUA HHUKHEH OIEHKU ONTUMAJIb-
HOTO 3HAYCHUA IEJNeBOl (QYHKIMU, COOTBEICTBYIOMEX MUKIY, KOTOPHIH
SIBAAETCS JOMOJIHeHNEM YaCTWYHOTO IUKIA, MOKHO NPHUMEHUTH TOT Ke
Merof, 4T0 U B ajropurme 3adanus mapurpymos. (G Apyro# CTopoHHL,
MOKHO ONpPEfeJIATL ONTUMAJIbHOE peIleHNe 3aladd O Ha3HAYeHUAX,
BRIIOYUB B 3Ty 3a7a9y KodQPUIMEHTH C;;, OPUHAAJIEHKAINE CTPOKAM
u cToabIaM, He CBASAHHBIM C IIOIMHO;KECTBOM Z;; == 1, KOTOpEE BXOZAT
B TACTMYHEIA YHKI.)

Paccmarpupaemas MopmmQuUKanuMa OTJIMYAETCH OT METONa 3aJaHuA
MapmpyTOB TOABKO ImaroM 4.

Hlaz 4. llo raskgomy ropopy K, KOTOPHil He BXOOUT B YACTHIHHIT
MUKJ 3a7aum, BHIOpaHHOR Ha mare 1, BHECTH [ONOJHHTENHBHYIO 3a7ady
B OCHOBIOW CHHCOK, PACIIAPUB YACTUYHHIE UK U3 TOPOfa j, ABIAI-
IMerocsi LOCHENHHM TOPOMAOM, BKIYEHHHM B YacTHUHBIA LHKI, [0
roposa k, U3SMEHHUB IPHU 9TOM Cp; HA oo. [IpuHATs 2t = z! n BepuyThCH
k mary 1.

B orom aaroputrme B ciydae, KOra YACTHUHHI IUKI COJEPIKUT
m ropomoB (Briuodad ropon 1), Ha mare 4 B OCHOBHOH CHHWCOK BKIIO-
gqaeTca n — m 3amad. OT™MeTuM, YTO Ha mare 4 OTCYTCTBYET IPOU3BOJIB-
ubit BuGop. (I130biTounsie BHYMCIEHWS B [JAHHOM AaJTOPHUTME MOTYT
VIMETh MEecTO, eCli B OCHOBHO# CIHCOK BXOMAT HECKONBKO 3a7ad, COmep-
JHAQOIAX B CBOMX YACTHUHHLIX IMKJIAX OfHU M Te ;K€ n TOpPOJOB, HApUME]D
ropox 1 — ropox 2 — ropox 3 u ropox 1 — ropox 3 — ropox 2. B arom
Cciydae BHYHCICHUS OIEHOK Ha mmare 2 HOBTOPAIOTCA.)

llpumenenne sT0TO anropurma x mpmmepy puc. 13.2 maer pepeso,
gorasannoe Ha puc. 13.6. B sTom cayuae amanmsmpyemsle BETBH ompe-
nensioresa BHOOPOM 3aKadd U3 OCHOBHOTO cumcKa Ha mare 1. (Ilas pemre-
HuA npmMepa Omlna memosapsopana mambomee ypmobHas mpomemypa.)

JaruounTensHpie 3aMedaHmsA. Kar Jerko 3aMeTuTb, aHAJIH3EPYS
pesynbTaThl HeyLaIHOro BeOopa Ha marax 1 u 4, B pacCMOTPEHHELX METO-
73X BHYHUCIATENILHAS TPYAOEMKOCTH OmPENeNAeTCA Hpesk[e BCero Kade-
CTBOM IOIYYEHHOTO pEMeHuA [IA 3a7au¥ IPOW3BOJHHOTO BHOGODA.
Iloneaysice anropmTMamu, OCHOBAHHEIMKM HA METOje BeTBEH W TPaHHUI,
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Puc. 13.6. Bnok-cxema anropmTMa YaCTHYHHX IHKJIOB.

OYTH BCETJa CTOUT BHIMOJHATH JOMOJIHATEIbHbIE BEIYUCICHAA Ha Iare 2
¢ 1edpl0 OmpefeleHnA Xopoliell ONEHKYW ONTHMAJLHOT'O0 3HAYEHHA Ilelie-
BOH QYHKIMA. JTH ¢3aTPATE KOMIEHCHDYIOTCA 34 CUeT TOT0, 9TO YMEHL-
IIAaeTCA 9HUCJIO0 BEeTBell, mojBepraeMux aHaamsy. Hpome Toro, ma miare 2
00BIIHO MOKHO HMCHOIL30BATL Pe3yldbTATH BHIYMCIEHUIH, YiKE BLIIOJ-
HEHHHIX IODH pemieHuy 3aJladu, mopopuBmed paccmarpuBaemymo. IlpaxTu-
gecKasa 9QPEeKTUBHOCTh IPHMEHEHHA METoJa BeTneil m TpaHuI| AlA pemle-
HUA pealbHHX KOMOWHATOPHHIX 3a/lad 3aBUCHT HpEIe BCEro OT ydera
clenndUKA KOHKPETHOH 3ajad, HO3BOJANIOMEH Pealn30BaTh yKa3aHHHe
PEKOMEH/IaTIAN.
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13.7. METOJZ, YACTHUYHOTO (HEABHOI'O) IMEPEBOPA

Mmuorue BaskHbe 3a1a9d 1EIOIRCIAEHHOTO TPOrPAMMHUPOBAHAA MOKHO
ommucaTh ciaenyomuM obpazom:

n

MakCHMEU3EDOBATE ) €; (1)
i=1
OpH OTpPaHWIEHHAX
n
'Zi ai]'xj<bl" 1219 27 ceey M, (2)
ji=
Te YCIOBHA IEN0YHCICHHOCTH CBeJ[eHH K
0,
Zi=14 i=1,2, ..., n 3)
,

Ipexnonoxum, 910 m060# KoodPHUUIMEHT ¢; ecTs Ieloe 9HUCIAO0 (ITOTO
BCerna MO3KHO Jo0HThCeA, BHIOpPAB HPABWJIBHHEEN MacmTal 1eieBoil QyHK-
UdH OPH YCJIOBMHU, 9TO MCXONHHE 3HAUEHWA KOIQDHUIMEHTOB 3ajiaHbl
pPANHOHAIBHBIMIA YHCIAMH).

Mopenu pacupefesenns KAaDUTAJIOBIOMEHMHA TacTO MOMKHO IIPECTa-
BuTh B Buje (1) — (3). Kpome Toro, MHOTME MOJHOCTHIO I[EIOUUCIEIHEIE
3aa9d MOKHO OpeoOpasoBaThb TaKHM 00paszoM, d4rToOB Kaskiaad mepe-
MeHHas yroBiaeTBopsasa ycxosuam (3). Ilpemmonomxmm, & mpumepy, uTO
[mepeMeHHas T HMMeeT oupexeammyo Bepxuiom ounenry U. Torma z Bo
BCEX BBRIPDAKEHMAX MOKHO BaMEHHTH HKBHBAJEHTHHM JBOMYHBIM IIpej-
CTABICHHEM

= 1w, + 2w, + 4ws + . .. + 281y, (4)

rie w; =1 nim O u smagenme % Bmbmpaercs tar, 4To0n BHIOIHAIOCH
yeaopme 2F — 1> U. Tak, ecim H3BECTHO 3apaHee, 410 ;<< O
1 B 3a[a9y BXOMMUT Orpanmwdenue 3z; + z,<< 25, 1o, upuusas r, = 1w, +
+ 2w, + 4ws;, 5T0 orpaHNIEHHWE MOKHO 3aNHCAaTh B BHje 3w; -+ bw, +
+ 12w; + z, << 25. (3ameTuM, 4TO B 9TOM UpHMepe mpH mpeobpasoBa-
mun (4) tepsiercs Hexoropas mHQOpMAanHa. ITO CBABAHO CO CACTYIOIMAM
06cToATeNbCTBOM: (OPMANBHO IOOYCKAETCH BOBMOMKHOCTD Wi = W, =
= w3 = 1, 9T0 COOTBETCTBYeT MAKCHMAJNLHOMY B3HAYCHHIO I;, PaBHO-
My 7, B TO BpeMA Kak W3BECTHO, UTO BHAYEHME I, HE MOKeT OHTE 0oabIe 6.
ATy TOTEpI0 JEerKO0 YCTPAHWTh, UCHONB3YH HEKOTOPHIHA Koaddmument,
KOTODHH mocTaToumo Man 1m0 cpaBHesmio 2°-1. B paccmoTpeHHOM
opuMepe B KauecTBe KO3PPUIMEHTA IPH w3 BMECTO 4 MOKHO OPHHATH 3.
Yuraremo ciaegyer chopMyInpoBaTh ofmee mpasmio Brtbopa roaddu-
IMeHTa NP Wy, obecmedwparomee Takoe mpeoGpasoBaHme, IPH KOTOPOM
mexonuasa wHGOpPMAIUA O BepXHEH OleHKe ITIepeMeHHOol He Tepsaercd.)

HamoMuuM, 9T0 B ciyd9ae OPHMEHEHWS AJATOPUTMA BETBEH W IPAHHI,
mpuBeneHHoro B pasn. 13.4, k pemenmio 3agmaum (1) — (3) mpmxomurcs
pemarb MOCJIeTOBATENBHOCTH 3a/lad JHHEHHOr0 NpPOTPAMMHPOBAHHUSA.
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B m3maraemMoM HIKE aJTOPUTME HCOONb3yeTca yciaosue (3), BcuepcTsue
<Eero BHUMCIEHUS OTPAHWIWBAITESA ONEPAlHAMK CJIOKeHHA (i BEIYHUTA-
uusa). Ilo oTo# mpudmHe TaKOH METOJ MHOTLA HA3HIBAOT AXNAUTHBHBIM
AJTOPATMOM.

Eciau yaureiBaTh ammb yciaosme (3), To cymectsyer 2" BO3MOKHBIX
Brbopos suawenwii (r;, Ly, . .., &,). Pazymeercsa, MHOTZe U3 HUX HETO-
TycTAMBl W3-3a JMHEHHBIX OorpaHuIeHmil (2) w aump odeHb HeGOJIBIIOE
YUCI0 W3 HUX ABIAITCA ONTHMAILHHIMH. PacCcMOTPHM HEKOTOpoe IoI-
MHO;KECTBO Tj, B KOTODOM KAajKAOMY Z; IOCTABJIE€HO B COOTBETCTBHE
OIpEfeNeHnoe IUCI0Boe 3HadeHue (iaubo Hyns, ambo egmummna). Taxoe
TWOIMHO/KECTBO HA3HIBAETCS YACTHYHBIM perneHneM. llepemenusie z;, He
BXOJAMME B YACTHYHOE pelleHne, HOCAT Ia3BaHume CBOOOJHBIX mepe-
MeHHEBIX. JI1060f KOHKpeTHHA BHGODP YHCIOBHX 3HAYEHUE CBOOOTHHX
IepPEeMEeHHBX HAa3LBAETCA JNOMOJHEHHEM COOTBETCTBYIONMETO JaCTHIHOTO
pemenusa. Eciam wacTudHoe pelmeHme colepyKuT § HePeMeHHBIX, TO CyIie-

ctayer 2""* nomonmenuii. B paccMaTpuBaeMoM alTOPHIME Kaskaas 3a7ada
OCHOBHOTO CHICKA COOTBETCTBYET wacmudkomy peweruio [He oGsasarenbro
nonycrrMomy mo yexoBuaMm (21)], a BO3MOMKHNE JOMONHEHHS IOPOKAAIOT
BETBH [lepeBa.

Hmrecae ywomuii npuMep MOSCHAET TMOWATHS, BBEEHHHIE B TPEIH-
nymem absane. Ilpegmonoskmm, aro n = 5. Torma (z, =1, z, = 0)
€CTh OJHO YACTHTHOE PEIIeHne, a COOTBETCTBYIIIEMY CBOGONHBIMK mepe-
MEHHHME SABIAOTCA T;, T3 U 5. llomarasa xz; = 0, 23 =1 un z5; = 1,
TMoMyYaeM OfHO W3 [OMOIHEHHH DTOT0 9acTHYHOTO pemieHusa. B obmei
clIoKHOCTH cymmecTsyer 2372 = 8 pomonHemmit WACTHYHOTO pEMMEHHS
(g =1, z,=0).

HomycTuM, 4TO W3BECTHA HUKHAA OIEHKA ONTHMAJIBHOTO 3HAYEHHA
TeneBoil PYHKHAN u 9T0 3adUKCHPOBAHO AOIMYCTUMOE pEIIEHHe, Talomiee
BTy HWKHIOW OmeHKYy. Torga mpu yciaoBmm, 9TO HDOAYYEHO HEKOTOPOE
9ACTHIHOE pEIleHue, HET HeOOXOAUMOCTH NajILbHeAmero BETBICHNUS, eCin
KaKkEM-T00 06pa30oM MOKHO MOKA3aTh, 9TO HE CYIHECTBYET MOMYyCTHMOTO
JOIMOMHEHHA, KOTOPOE WMMEET 3HAYEHHE HEeNeBoil QVHKIME M IpeBHIIaeT
TEKYIYI0 HWKHIOW OMeHKy. B 5TOM ciygae TOBOpPAT, YTO YaCTHYHOE
peimenure Hpo3oHAHPoBaHO. [IpyM 30HIMPOBaHWM YACTHIHOTO pENICHIUS,
Ccoflep)Ramero § IepeMeHHBIX, HeABHHM o0pasoM mepebupaercsa 2n-*
BOBMOJKHBIX (HA3HAUEHHWH», KOTOPHE YLOBJIETBOPAIT YCIOBHIO, BHIPA-
sxennomy (3).

CymecTByeT TecHaf CBA3b MeX/Jy OCHOBHON wufeeil paccmaTpuBae-
MOTO ME€TOJA W IPUHIUIOM ONTHMAJIBHOCTH TWHAMUYECKOTO ITPOTpaMMH-
posanusa. CooTBeTcTBYOMY0 (OPMYIHPOBKY YKA3aHHOTO IIPHHIMIA
MPUMEHUTENBHO K A JATUBHOMY AJATOPUTMY MOMKHO BEIPA3UTh CIEYIO-
muM 00pasoM: mpH 3aJaHHOM YACTAYHOM pPelIeHnd 3HAYEHHS 0CTANBHEIX
TmepeMeHHBIX JOMKHH BHOUPATHCHA Tax, ITOOH JIOMOJHEHME STOrO pere-
HHA OLUIO ONTUMATBHHIM.

Ilpum oTCYTCTBUM TAKMX 3HAYEHHE OCTAJALHEIX IIEPEMEHHBIX, KOTOPHIE
HAIOT JOMyCTUMOE peIleHue, WM B CJIydae, KOTA IOJYIEHHBIE ONTH-
MalbHbE 3HAYEHHS DTHX MEPEMEHHHX MOPUBOAAT K XY/IIEMY pPellenuo,
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d9em HalijleHo paHee, He CYMECTBYeT ONTHMAJLIOTO PEIIeHHs, colepHia-
MEero 3aflanHoe YacTHIHOE peIIeHue.

Ha nwo6oif mrepanun ¢ m3BecTHA HUKHAA OMEHKA Z! OnTWHMAIbHOTO
BHAYEHUST IeJIeBON QyHKunm. JuadeHue i MOKHO BHIOPATL TOTHO TAK HKeE,
Kax B Mertope BeTsell u rpamurn (pasx. 13.2). Kpome Toro, umeercsa ocHoOB-
HOU CUMCOK 3a1ad, B KOTOPOM KayKIOU 3amade COOTBETCTBYET OMpejenen—
Hoe wacTwaHOC pemenme. Ha wrepalimm | OCHOBHOU CUHMCOK CO/I€PIRUT
IBe 3ajadm, TOJdydeHnbe B pesyasTaTe BhOopa 2, mpuueMm IpHHHEMAeT-
¢HA, 9TO YACTHYHOE pemienme ofHoN sajgauu z, = 0, a gpyroit xp = 1.

Ilpeskie wem mepeiiTy K M3I0KENMI0 AJTOPHIMA, IOJE3HO CHEJATH
HECKOJIbKO 3ameuanuii. (CymecTsyer HECKOJLRO Cuoco00B, KOTOPHIE
MOJKHO NIPUMEHUTH, 9TOOH YCTAHOBHUTH, HUMEETCSA JHM Kakoe-n1mbo Jomy-
CTHMOE J[OTIOJHEH e, [laliee 3HaYeHne MeaeBoll (yHKIUN, ITPEBHINAINIee
TeRYI(YI0 HIMKHIOW OmeHKy. Onun M3 TaKHAX TPOCTHIX CIHOCOGOB HMIIIO-
CTpUpYeTCA JBYMA UPUBOMMEIMUM HIKe upmMepamm. Ecam 3agaua
COMIEPYRAT oTPanmdIene

—1zy -+ 2z, — 623 + b2, — 12, << 0, (5%

TO He CYHeCTByeT JOMOMHeHua gYacTudaHoro pemienus (z; = 1, x3 = 0,
z, = 1), nomyctumoro mo ycaosmwo (5). (O6psacHUTe, mOYEMy DTO TaK.)
Ilpermonoust, qro nenesas QYURIUS OMUCHBAETCS BHPaKeHHOM

22, + 1z, + 5z4 + 3z4 — 1z (6)

n aro x} = 7. Torpa, 91065 yIyUINNTL 3HAYEHAE I), TOMOJHEHUE O~
HO YAOBJIETBOPATH OTPAHUICHUIO

22y -+ lzy + B3 + 32y — 125 == 8
wn  —2zy — Az, — dzg — 3z, + las < —8. (7y

iz ommo pomoanenme wactuunmoro pemenwms (x, = 1, z3 =0, 25 = 1)
He ABIAETCA JOMyCTUMBM no yeaoBuio (7). (O6nacuuTe, moueMy 8To TaK. )

CMBICT PACCMOTPEHHBIX IPUMEpPOB BaKiIioYaeTcAd B caemylomen. Ilpm
3aJaHHOM YaCTHIHOM pEmeHHH MPEeICTaBHM JWHEHHNe OrpaHudenys
B BUE

. ‘ .
25 ai,-z,-gb,-—— 2 a;jxj, 1207 1, 21 ceey M, (8)
10 BCEM 0 TepeMeHHbIM
CBOOOTHBIM YaCTUYHOTO
TepeMeHHBIM pelneHus

I7le Kajkjgol nepeMennoil x; B 4aCTHYHOM PEIIEHUN HOCTAaBIEHO B COOT-
BCTCTBHE ONPEHENeHHoe 3Hadenue, BXOAAMee Hoi 3HAK CYMMEl B OpaBoIF
wactu HepasencTBa (8), a Kosddumments: B orpammiesmu mpu i = O
paBHH ay; = —¢; U by = —zx! — 1. Torga momycTuMoro pomosmeHus,
KOTOPOMY COOTBETCTBYeT 3HaueHme IeJeBoil (yHKIUE, NPEBOCXO[ANee
HIDKHION OIGHKY, He CYOIecTByeT, ecinm

> min (a;;, 0) > b; — M a;jx; npm awobom i (9%
IO BCEM 0 IIepeMeHHhIM
CBOﬁOL[HbIM JACTHYHOT O

MepeMeHHBIM pemenna
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Unen B nesoit wacTn HepasencTea (9) mpegcraBiser coboll mpocTo cymmy
BCEX OTPHUIATENLHHX K03PPUIUEHTOB Ipun CBOOORHBIX NEPEMEHHHIX.
Ecau asra cymma Gonpire mpaBoit 9acTW HEpPaBeHCTBA, TO, Ha)ie mojiaras
xz; = 1, gnsa Kaspoi cBobomHOl mepeMeHHOH, Tre a;; << 0, HEBOAMOKHO
BEIOONMHNTH i-¢ orpaHudeHue (8). [[lnxs mpoBepkm TOro, HACKOJLKO
XOPOUIO B IIOHUMAETe 3TO YTBEpKAeHue, ciaegyer upuMesuts (9) x mpn-
mepam () m (7).]

JpyruM BasKHEIM MOMEHTOM SIBJISETCH TO, UTO HPHU 3aJaHHOM YaCTHI-
HOM peIerNnn WHOTHA YAaeTcs ONpefeluTh, KaKoe 3HAYEHHE ITOIKHA
uMeTs cpo0ofHas HepeMeHHas Opu 4000M TOMYCTHMOM KOIOJINEHHN
B Cciaydae, KOTAAa 3HAJYeHHe IeneBoil (yHKIME OPEBOCXOAUT TEKYIIYIO
HIDKHIOW oNeHKY. CHpaBejMBOCTh JTOTO YTBEIKIEHUA MOMKHO MOKa-
3aTh HA NPHUMEpe, pacCMOTpeB 3a7ady, CONeprkamyio OrpaHUYeHUE

1z — 1zy + 225 — 12, << 0. (10}

Uwmraremo caegyer yOemuThCs B TOM, YTO IPH YACTHYHOM pPeIIeHHH
(g = 1, 2, = 1) B m000M [HOMOAHEHNH [OKHO BHIOIHATHCA YCIO-
Bre z; = 0, mpu KoTopoM OHO jomycTuMo no orpanmdenmo (10). dror
mpuMep MO03BOJIAET CAeJaTh BHBON O BOBMOKHOCTH BHIIOJHEHHA MIPO-
sepru, amasormunoit (9). B wacrtmoctu, nns mwboit csoGoamoll mepe-
MeHHOIl X, B clydae, KOIAA

> min (ayj, 0)+|ai| > by— > a;jx; upm mobom i, (11)
IO BCEM o mepe-
CBOOOOHBI M MEHHBIM 4ac-
TIePeMeHHbIM THYHOT'O pe-

IICHW A

zp =0, ecm a;, > 0, u 25, = 1, ecan a;;, << 0. [Iposepru (9) u (11)
MOJKHO TaKke HPHMEHHTb K COCTABHUEIM OTPAHHUYENIUAM, 06pa3oBAHHBIM
myTem pno0aBIEHHA NLOJOKUTEJLHBHIX KoMmOumHamuit orpammuenwit (2),
a HMEHHo

n m m
2 (D yias) 2K D) yabiy
j=1 i=1 =1
e y; > 0. Uro0m mokasaTh, KAk MOMHO MCHOJL30BATL TaKHe COCTaB-
Hbl€ M} 3AMEINERHble OTPAHMICHHA, PACCMOTPUM YCIOBAA — Iy — Ty —
— 23 —1, 2zx,— 22y + 220, 223+ 22, — 22, 0. [Ilpm
qacTuunoM pemenwn ; = O mpumenenne mpoBepkm (9) K KammoMy
OTPAHNYEHNI0 HE YKA3HBaeT HAa HEJONYCTEMOCTH fomoamenusi. OgHAKO
JTerxo yGenmThes B TOM, 9T0 mpuMenenne (9) K cyMMe 9THX OTrpaHMICHMI
TIOKA3KBAET, 9TO JONYCTUMOTO [ONOJHEHNS He CymecTByeT. AHAaJOTHIHO
upu z, = 1 mpumenenue (11) ® raykmoMy orpammuenmio me gaeT wudop-
Manuu o 3Havenmsax cBobopHelx mepemennmx. Opmako mpoeepka (11)
CYMMBl OTDaHMYCHWI NOKA3BIBAET, 9T0 B J0GOM JTONYCTHMOM XOHOJHE-
HAH T, = 23 = 0.]

IlepefigemM Temephs k onmcammo anropuTMa. Ha urepauwms ! BRIDOJ-
HAIOTCA CIHENYIOMHe IIMard.
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Ilaz 1. TlpexpaTwrb BHIYMCIEHWs, €CIH OCHOBHOH CIHUCOK IIYCT.
B mpormsHOM ciydae Bmfparh 3ajaly U3 OCHOBHOTO CIIHCKA M BHYEPK-
HYTh €6 W3 HEero.

Mlaz 2. Ecan Moxuo HafTH ¢BOOONHEIE IO EMEHHEBIE, KOTOPEIE OILKHBI
HMETH ONpeJejeHHke 3HAYCHHS TUpu A000M TOIYCTHMOM [OMNOIHEHWH,
KOT7la 3HAYEHME [eTeBoit YHKIUK MPEBOCXONUT L, TO COOTBETCTBYIOIAM
obpasom pacmimputh Brfpannoe dacTmuHoe peurexHue. Keam MomHO yera-
HOBUTh, 4TO He CYMECTBYEeT NOMYCTHMOTO [OMONHEHHs, Y KOTOPOro
3HAYeHHe NENeBOH (YHKNOUM IIPEBOCXOfUT Z), To TOXoMUTH Zi''= z]
W BePHYTHCA K mary 1. B mpormsHom cimydae uepefitm K mary 3.

IlTaz 3. Ecan (pacmmpenHoe) 9acTHINOE DEMIEHHE ABIACTCH IOJHBIM
(T. e. comep:KUT Bce n mepeMeHHnx), 3adUKCUPOBATH €ro, MPUHATH zitt
PABHBIM COOTBETCTBYIOMEMY 3HAYEHUIO [1€71eBOH (QYHKIWHA U BEPHYTHCA
x mary 1. B mpotmsmom ciryuae mepefitu K Iary 4.

Dlaz 4. Bubpars o6y cBoGOIHYI0 MEPEMEHHYI0 Zy, HE BXONAMYIO
B (pacHIIpeHHOe) 9acTHYHOE pemrende. BHEeCTH [Be 3a4add B OCHOBHOM
CMCOK. B ogHOMN M3 HUX HOXOKUTH Z£p = O (B pacIUpEeHHOM) JacTUIHOM
pemenun, B gpyroii npmuats x, = 1. Hoxowurs ziT! = z{ u BepHyTHCA
R mary 1.

Ilpr mpexpamennu BHIIONHEHWS OUEpanuil aaropuTMa B ciydae,
KOTZla 3a)MKCHPOBAHO JOIMyCTHMOE pemeHume, Ralomiee If, d9TO pemenue
ABJISIETCS ONTHMAIBHEIM. B mpOTHBHOM Ciydgae JOIYCTAMOTO PeNIeHus
HE CylecTByer. AaropuT™m jgoil#en oDecuedmBaTh CXOJUMOCTH 32 KOHEU-
Hoe YHCJIO WTepamuii.

IIpamep. Paccemorpam 3agady

Maxrcumusuposars 3z, + 6z, + 3z + 6z, + 1375 (12)
npu OTPAHHICHHAX
—3z; — 6z, + 62y + 122, + T2, << 8, i=1, (13)
6r; + 122, — 323 — 6z, + T2, << 8, i =2, (14)
0,
.Tj:{1 =1, 2, ...,5. (15)

d1o upmmep u3 pasg. 13.5, W3MEHEHHKIH COOTBETCTBYHMHUM 06pasoM,
T. . BKIOJAOmMUA TorbKO Oynesst mepemennpie. [lpumem zj = 0, dro
COOTBETCTBYeT [OIMyCTHMOMY pemennio, B xoropoMm Bce z; = (. Ilpen-
HOJOKEM, 9YTO B OCHOBHOM CIECOK BXOMUT 3amada 1 ¢ vacTHIHHM peHIenuneM
2; = 0 u 3amada 2 ¢ wacTHUAEM pemenneMm I, = 0.

Brrueprsen na mare 1 sagaay 1. Jonyctumoe momosnenne, IME0ee
3Ha9eHHe MeneBodl (yHKIHU, HPEBOCXOAAinee Z;, MOKHO yZOBJIETBO-
pars yeaosuam (13) — (15), a Takke yCIOBHMIO

—3zy — 62y — 323 — B2, — 132, << —1, i =0. (16)

B mepBoit gactm mara 2 nmonmTaeMca HalTw Kakme-ImGo CBOGONHHE
TEePeMEeHHbBIe, KOTOPHE TOJIKHHM HAMETh OMPeNeleHHHe 3HAUeHHd, ITOGH
yrosaersopars orpamieHuaM (13) — (16) opm ycaormm z; = 1. Cie-
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IIyeT moKasaTh, ato npumenenne nposepku (11) mpm i =1 u i =2 maer
2, = x5 = 0. Jlanee, mpu yciaosuu z, = 1, z, = z, = 0 BTOpHMIHOE
npmvenenne (11) npm i = 1 w i = 2 gaer z3 = zy = 0. Takum obpa-
30M, YONYYEHO DACIIAPEHHOE peNieHme, COfepsKallee BCe IepeMeHHBIE.
Bo Bropoil wactum mara 2 mposepsierca momycTmMocTs mo { = 0, 1, 2,
$opManbHO onenuBaeMasd myTem npumenenuws nposepru (9). [[lockonabky
¢BOBONHBIX IIEPEMEHHBIX HE O0CTAaloCh, pacdeT CBOJHTCH K TPOBEPKE
JIONYCTUMOIO pacimmmpeHHoro pemesus mo yciaosuam (13) — (16). Cue-
JIyeT I1oKas3aTh, 4TO OHO JIOMYCTHMO.]
Hamee mepexonuM K uiary 3 u (UKCHPYEM JIONMOJHEHHWE

Ilenesang ¢pyurmma = 13, 2y =z, =23 =2, =0, 2= 1. (17)

Tonaraem z: = 13 w BosBpamaemcs K mary 1.

Temeps Boiuepruem samady 2, rae z; = 0. Orpammuenue (16) msme-
HAeTCA clefyomuM obpasom:

—3zy — b6zy — 323 — b2, — 132, << —14, i = 0. (18)

Npuvenenne (11) upr i = 0, 1, 2 He OpUBOAUT K PACIIKPEHUIO JACTHY-
MOTO peNeHus TaK ke, Kak mpumenenme (9) npm i = 0, 1, 2 we uckamw-
qaeT BO3MOMKHOCTU IOABIEHHA NOIMYCTHMOTO TOLNONHEHWS CO 3HATEHUEM
uenesoit ¢ynxnmm, upepocxonamuM 13. CiemoBaTenbHO, IEPEXOIMM
Kk mary 3, a 3areMm K mary 4, IOCKOJBRY YACTHIHOE DEIICHNE He ABJIACTCH
moJaukrM. Ha mare 4 BpifumpaeM mepeMeHHyio &y M BHOCMM B OCHOBHOM
CIMCOK 3amauy 3, B Koropoit z; = 0, x; = 1, m 3agmauy 4, B KoTopoit
z; =0, 2, = 0.

Bosspamasics k mary 1 unpm z) = 13, BouepkmBaem 3afagy 3.
Hy:mo mnoxasats, gro mpumenenme mpoBepkm (11) mpm i = 0, 1 ne
ompejenser o6a3aTeNbERX 3HAYEHNN cBOOONHKX IepemMeHHbIX. lepexonsa
Kk i = 2, cmegyer ybequTnocd B ToM, uTo mposepka (11) maer z, = 0 naa
1106070 TOIyCTHMOTO JONMOJHEHWA. Pacmupsis cooTBeTCTByOmuM o6pa-
30M pemenne u moBropuo upumenss (11) mpum i = 0, caemyer mokazaTh
970 MOMYCTHMOTO /IONOJHEHWA He cymecTpyer. llosromy mar 2 saxan-
9MBAETCA W HY;KHO BepHYThcd K mary 1, npuesas zi = 13.

Tocne Bnibopa sagaum 4, B koropoii x; = r; = 0, mposepra (11)
opu i = 0 moxaseBaer, 4TO [IA JA06Or0 [OINyCTHMOTO [OMOJHEHUA
z3 = 1. Upnmensia (11) mpw { = 1, 2, maxonum, 910 2, = O m z, = O.
Jlanee, B pesyanraTe nposepku (9) mpm i = 0 moxyuaem, dro me cyme-
CTBYET IOMYCTHMOTO NOMOJHEHNA CO 3HAYEHNEM Melesoll (QyHKImH, npe-
BOCXOAAMUM Z,. BosBpamasick K mary 1, mpexpamaem pambueiinmime
BLIYACIEHNA, TaK KaK OCHOBHOMW cmmcox mycT. OmTuManbHOe 3HAYCHEE
uenesoft PyExmum pasHO 13.

Baok-cxema aaropmTMa NOPUMEHHTEIBHO K PACCMOTPEHHOMY IpH-
Mepy mokasaua Ha puc. 13.7. Hax nerko sumerb w3 szamaam 3, BCAKMI
pas, korma mpoeepxa (11) mpMBOXWT K pacmmMpPEHUIO YACTHIHOTO Perue-
unsg, Gonee BHTOMHBIM MOMKET 0Ka3aThCA IOBTOPEHHWE JTOH HPOBEPKH

mo Bcem orpammuenmsM (I = 0, 1, ..., m) Ha OCHOBE WCHONB30BAHMA
BHOBL IOJYYEHHOT0 9ACTHYHOTO peNIeHus.
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Jaldava [ Jadava 2
t=1]z9=0
Ldonycriemoe

FormaTHERE:

Jadava 4
| 2=4z2=13

Jadava 3

e
LonerrHerst Lonoseuss
HE e
cywecmayenm cyuecmayem

emans

Puc. 13.7. Buor-cxeMa agguTABHOTO AXropPUTMA (ANTOPHETMa JaCTHYHOTO mepeGopa).

Onmumarmeroe pewerue: Ty=13, I,;=T,=r;=I,=0
(3adava 1) ’

3ararountennpuere 3amMevannsa. Ciegyer oOparmrp BHUMAHWHE Ha [BA
OCHOBHBLIX PAasjMYUd MEKIYy H3J0)KeHHBEIM METOJ0OM W MeTofoM BeTBei
M TpaHmN, paccMoTpeHHbiM B pasg. 13.4. Bo-mepBuiX, B agfdTHBHOM
auropurMe Tpebyercs BHOOJHEHHE TOJBKO OMeParuil CIOKEHMs ¥ BHIIH-
Tanusa (He HYKHO HE yMHO;Kenus, uu fenxenus). Bubop na marax 1 u 4
MOKET OCHOBHBATHCSA HA HMHPOPMATIMHA, LOJAYICHHOHN W3 ONTHMAaJALHOTO
pemenus 3ajadum JuHeRHoro mporpammmponanus (1), (2) m orpanuue-
AUt O< $j< 1.

Bo-Bropeix, KaskIoe wacTHIHOE pemieHne yHOBIETBOPAET YCIOBUAM
I[eI0YACIEHHOCTH, HO B OTJIAYME OT METO/a, OCHOBAHHOIO Ha pelleHun
3aa4 OHHEHHOro mporpaMMHPOBAHAS, MOMKET HE Y/OBJIETBOPATH JUHER-
Heim nepaBencTsaM (2). Tlpumensia ynadasie npaBuia Beopa na marax |1
n 4, ¢ mOMOINBIO ANTUTHBHOTO AaJTrOPATMa MOKHO HAWTH MONYCTHMOE
[0 BCEM OTPAHMYEHUAM K 0JM3K0C K ONTAMAJLHOMY pelleHne Ha Hadajb-
HOH wWrepaluu.
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Ecam DpeKpaTHTh BHYHCIEHHS HEIOCPEICTBEHHO Nepes TeM, Kak
anropuT™M cxogmTcA (T. €. eme TOTAA, KOTAa OCHOBHOM CIIMCOK eme
He TyCT), TO MOXHO YCTAHOBUTh, KAKaA 9aCTh U3 2" BO3MOKHBIX peIe-
HE} mopBepriaack mepebopy (aBHOMY WIH HesBuomy). Ilas onpenenenus
BTOro MOKA3aTeNA TMOCIe MaroB 2 3 BCAKUHA pas BO3BpamAIOTes K mary 1,
nopcunthiBas sHaveHue npobum (Y/,)°, rae Bexmumma s paBHA YHCTY mepe-
MEHHEIX, COAep/KAaMUXCA B dacTuuHoM pemenunm Ha mare 1. B mpube-
JIEHHOM BHIIIe IPEMepe mocje 3aBeplieHuaA mara 3 uo 3agade 1 nepebn-
paerca (}/,)' = 1/, u3 Bcex 2° BapmanToB pemenus. [lanee, BHIIONTHIE
mar 2 mo 3ajade 3, ocymectrisior nepebop eme [(Y/,)? = Y/,] Bapman-
TOB, TAR 9TO BCero ye mepeGpamo 3/, Bapmantos. OcraBiiascsa 9acTb
[(}/,)? = '/,] BapmanToB mepebupaercsa mocie perienus 3agadu 4.

HKaxk yxe ormedaloch HECKOJBKO pa3 B BTOU TiaBe, BEIHCIUTEIbHAN
TPY/I0EMKOCTh aJTOPUTMOB TECHO CBS3aHA ¢ KOJHIECTBOM IMEIOYUCIIEH-
HBIX T€PEMEeHHHEIX, BXONAMEUX B 3amavy. B pannoMm aaropuTve obbem
BHUMCIEHUA ONpe/eNsAercsa Upewje BCErO YHCJIOM 3a7ad, BXOAAMMX
B OCHOBHOM CHIHMCOK. J3aMeTmM, 49TO JIOTOJHHUTEIbHBIE OIPAHUIEHHA
(ocobenno cocTaBHEIE) Ha CaMOM JeJe MOTYT OKasaThCs WOJe3HBIMU
¢ TOYKU 3PEHHASA YMEeHbImeHua o6beMa BeUmcsaenuil. X oTsa HYKHO BBIION-
HUTh GoNbIiee 9UCI0 MPOBEPOK HA THare 2, Topasfo 9Yalle YIaeTca BO3-
BpamiaThcs HemocpepcTBemHo K mary 1 6es mofaBieHws HOBHIX 3a7ad
B OCHOBHO# CHHCOK.

[pakTmyeckuil OomHIT peanm3anu@ JTOTO aATopAT™Ma (OPA YCIAOBHL
ero majIesxameil MopuduKanuu myTeM A00aBIEHNUA CIOMHBIX COCTABHEIX
orpanumuenuil w Upu paspaborre 3QHERTHBHON NpOrpaMMel 1asa OBICTPO-
peiictyomeit IBM) mokasmiBaer, 4T0 ¢ €ro MOMOMBIO MOKHO PEIIATh
HEKOTOpHE NpaKkTHYecKue 3zapadm, cofepskamue po 100 mepemenmmix
7 1o 50 orpanmuenmii. Takag pasMepHOCTh 3a7aY BHITJIANUT BEChMA
CKPOMIIOH IO CPAaBHEHWIO C MMEIIMENCA BO3MOKHOCTBIO PENIeHHs 3a7at
TUHEHHOTO TPOTPAMMUPOBAHMA, BKIKYAKIMUX HECKOIBKO COTEH Iepe-
MeHHBIX H orpanmdenmii. Onnaro mabmogaerca GypHHE mporpecc B pas-
paboTke MeTOJOB peIIeHMA NeJIOUMCIEHHBIX 3amad. IlostoMy B Gamsmaii-
memM OynymeM MOMKHO OKHAATH, 9TO Y/ACTCA PEmATh NEJIOYHCIEHHBIe
3ajagy, TAKKe COJepyKammMe HECKOILKO COTEH IepeMeHHBIX.

IddeKTHBHEIE MPOrpaMMBI PeaNu3aNUU ANJAUTHBHOTO AJTOPHTMA HAa
IBM BRI0YAOT PAJ OPUrHHATLHBIX BAPUAHTOB, B TOM THCJIE YIOPOIMEH-
HOe MpejcTaBlIeHNe YaCTHIHOTO PENHleHus, a TAKKe JKOHOMUYHEIH CIIO-
c00 orobpaykeHnns ocHOBHOTO cmmcka. Hpome Toro, B 9Tux mporpamMmax
00b19H0 Mcnoap3yioTCA Oonee odeKTHBHEIE NMPOBEPKH Ha IMare 2, 4eM
(9) m (11), mapaay c Goaee panmumoHANBPHLIME IpaBHmiamMm BeGopa Ha
marax 1 um 4, 9To Mo3BoaseT m30erkaTh WBIHIIHWX BeTBIeHmit. Toumo
TAK jKe OHepPalldM Ha Iare 3 WIOTAA PACITHDAKTCH, AAA TeTo B HOX
BRJIOYAETCHA NPOBEPKA TOJYIEHUS JOMYCTUMOTO DENIeHus, IPOM3BOIM-
Masi TOCIe TOTO, Kak Kammaa cBobommas mepemennas z; = 1, ecam
¢; > 0. B caydae moro:KuTedbHOTO Pe3yahTaTa MPOBEPKHE TAKOEe IONOJ-
HeHme MpeCcTaBIAeT co0oifl HaWIydInee AOMYCTHMOE [OUNOJHEHHWe I ero
HYHO 3aQHKCHDPOBATH B COOTBETCTBUM C ONKMCAHWEM AJTOPUTMA.
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ANropuT™M 9aCTHYHOTO mepefopa MOKHO MOFUQUIUPOBATE [JIA pelme-
HEUA 9aCTAYHO IeT0YMCIEHHHX 3a7ad, B KOTODHIX TOJBKO MepeMEHHBIe

z;=1,7j=1,2, ..., p{(<<n), 1omxaEs GuTh PABHH HYJIK WIH eId-
HOIE, a Ha ocTaJbHEIEC IepeMeHHble HaloykeHo orpanmucnme 0 < z;<{1,
j=p+1, ..., n Uacrmanoe pemedne 0MKHO BKIKNIATH TOJBKO

HeN09ncIeHHbe HepeMeHHRe, OJHAKO K CBOOOJHBIM IEPEMEHHBIM OTHO-
CATCA JI00RE HepeMeHHbie, He BOIIEQIINE B JacTHdnoe pemenue. [Ipo-
Beprn (9) m (11) coxpausirores, ecam He caaTath TOroO, 910 mposepra (11)
TPAMEHACTCA TOIBKO K CBOGOMHBIM IEI0TUCACHHEIM mepeMennumM. Kpome
T010, bo==—2z} BMecTo —zf — 1. HaxoHern, onucanue mara 5 usmeHsercs
ciaexyromuM obpazom.

lllaz 3. Ecam (pacimupeHHO€) YACTHIHOE PEIIEHHME COJIEPIKHUT BCE
P UETOYHNCIEHHHE IepeMeHHbIe, TO HYKHO DPEIINTH IOIYyYeHHYIO 3amady
AuHEeHHOT0 NPOrpaMMUPOBAHMA, OTHICKAR TEM CAMBIM COOTBETCTBYIOMIHE
ONTEMAJbHEE 3HAYEHHAA OCTAIBHHIX CBOOOAHHX TEPEMEHHHIX (IPH TOM
OTpPAaHWYEHUA 3aJaYd JWHEHHOro NPOrpaMMEpPOBaHUA (OPMHDPYIOTCH
¢ yIeToM BHIOPAHHBIX 3HATEHOHA 1{€MOIACIEHHRX OePEMEHHAX, BOUIEIIINX
B dacTH4HOoe pemeHue). Kciam JomycTHMOTO pEITeHHsA He CYIECTBYeT,
To MpuHATH Zi™' = z{ w BepuyThes K wmary 1. B mpormeHOM ciydae
HeoOXoquMo 3adMKCHPOBATH NOJNYYEHHOE ONTHMAJNBHOE pEIleHne, IpH-
HATH 2! PaBHHM COOTBETCTBYIOMEMY ONTHMAJLHOMY 3HATEHWIO Ieje-
Bol QyHKUUE @ BepHYThed K mary 1. Ecam (pacummpennoe) gacTmanoe
PemeHne CONEPIKAT MeHee p IEIOUIMCIEHHHX TEePEeMEeHHBX, NOepeitn
E mary 4.

AJTOpAUTMEL, W3NO0KEHHbIE B JAaHHOM pasgene m B pasm. 13.4, merro
MonuUIAPOBATH JIA pemeHmnd (0o Kpalpeil Meépe B MPHHIWIE) HEKOTO-
PRIX OOTEMH3ANMOHHEIX 33fad, COJEPHKAMHX HEOPEePHIBHEIE W IeN0-
YyCIeHHEe NepeMEeHHhe HapAdy ¢ HelWHeliHo@ meaeBoir ¢QyHENmel
A HeAUHeHAHBIME OrpaHWIEHHAMH. PaccMOTpUM B KA4eCTBE NOpPUMEpa
sagaay, roe ¢ynrmmm B (1) m (II) moryr OHTs HemunellHBIMH.

MaxkcaMu3upoBath ¢ (Zy, Ty, - - ., Tp) I

NpH OrPAHUICHUAX

ai (T4, Tgy « -« -, Ty) < 0, i=1,2,... m, (In
z; — neane 1 U; << ;<< Uj, i=1,2,... p, (Kn), (ITD)
z;=0, j=p-+1,...,n, ecmmp<<n (IV)

B rn. 14 u 15 6yayr paccMaTpHBATHCA CHOCOOL pelleHns TaKWX 3aj1ad,
B KOTOpPHie HE BBOMATCA YCIOBHUA IEIOYHCICHHOCTH. Eciau HeIuHelHbIe
$YHKIHA YAOBIETBOPAIOT oONmpeneneHHuM TpeboBaHEAM, cHOpMYyITHPO-
BAHHEIM I8 PA3JHIHLIX METOMOB peinenusa, OpABeIeHHEX B riu. 14 u 15,
TO TEJIOYACHEHHHE OTPAHWYCHHA MOKHO YUIeCTh HENOCDPECTBEHHO
€ DOMONIBI0 MpocToil MonmUKANImU Merofia, W3JoMenHoro B pasn. 13.4.
B wacrHOcTH, MOKHO HAiiTH ouTmmasnhoe pemennme sagadm (1) — (IV),
TpEMEHAS aATOPHTMBI, omdcanHsie B TiI. 14 m 15, m pemas HeKoTOPYIO
MOCAeq0BATENbHOCTh 3a7a4 HEeJIMHEHHOro WPOTPAMMHDOBAHEA, KajKasd
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H3 KOTODPHIX COTMEP;KUT TONBKO HENPEPHIBHBIE IepeMeHHEEe, HO OTIWIaeT-
¢ OfHA OT APYrofl TpaHWIAMH IeJOoYMCAEHHLIX NEePEeMEHHBIX.

Npennonomxmum Temeps, aro yeaoBma (III) m (IV) usmenemm cie-
nyiomum obpazoM:

0

xj={1 npn j=1, 2, ..., n V)

n uro Jawbyw ¢yuxuuio a; (), Lo, T,) MOKHO 3aIHMCaTh B BUIE

a; (-131, Loy oo oy '7311) Efi (xiv Loy « v oy xn) — & (.131, Los o s oy xn)v

(V1)
rme Bce f; (xy, 4, « .., Zn) @ g; (T4, Xy, . . ., Z,) ABAAIOTCH WEYOLI-
BAIOMIUMKM MOHOTOHHBIME (yurimaAME (T. e. f; (x4, Xy, . .., Lp) =
=1 (Y1, Ya» - - -5 Yn), €CIA z; == y; npum A000M j; aHAJOrMYHO BHa-

MALTCA HTO yCIOBHe W jasa fynrumit g;). Torma anropuT™, Ma3IoKEeHHHT
B OTOM DpAasjene, MOKHO HeMOCPEICTBEHHO NPHMEHHUTH [Jsd PEenICHHS
paccmatpuBaeMoll safaun. HexoToprx m3MeHeHmU TpeSyoT Imimb npo-
BepKM Ha mare 2.

Honoskum, Hanpumep, 9To F; ecTh 3Hadenue GyHRuun f; (xy, Zo, . . -

., Z,), T Ka)sJlaA mepeMenHas B YaCTHYHOM DENIeHWM HMEET Ompe-
nenenroe BHOpaHHoe 3HA9eHHE, a Kaykjaas cBobojmas mepemenuas OpH-
HATA PaBHOM HynIo. AHAIOTUYHO DOJNOKHM, 9To G; ecTh 3Hauenue QYHK-
uun g; (g, Loy - . ., Lp), TAE RAIKAAS HEPEMEHHAA B YACTHIHOM peTie-
HHN WMEEeT ONpefieleHHOe BHIOpAHHOE BHAaYeHMEe, a Ka)yaa cBobogHas
mepeMeHHnas OpPUHATA paBHON mydio. CiaenyerT mokasaTh, 9TO [ONYCTH-
MOTO J[IONOJHEHWS HE CYINEeCTBYET, €clu

Fi— Giy> 0 uopm mobom i, (VID)

e i =1, 2, ..., m. Jdra mpoBepka cBoguTca K (9) B cayduae, KOTHa

dyurnusa a; Ty, Ly, . .., T,) JauHelHa. FEcam peneryno (¢VyHKOHIO

¢ (xy, Zg, - .., Ty) TAKIKE MOKHO NPEJCTABATH B BHJAE PA3HOCTH ABYX

HeyObBAIOMNX MOHOTOHHHX (YHKIUN

€Ty, Loy o o oy Ty) = —Fo (X4, Zg, « « +, Z) + g0 (T4, 29, . « ., 2,), (VIIT)
to uposepry (VII) Momno pacmupmTs, BKI0OUUE B HEE YCIOBHE

Fo— Gy + (2t +1)> 0, i=0. (IX)

MMycrs Fip (x;) ppepecraBiasier coboit QyHKIMIO, TONYYEHHYIO H3

fi (x4, zo, . . ., T,) chegyomum o6pasoM: Kajkjas IepeMeNHAA B dFa-

CTHYHOM PEIIeHUH HMeeT onperesienHoe BhOpanHoe sHaueHHe, a Kamkaas
cBo0oIHas TmepeMeHHasi, KpOMe X, paBHa equnumne. Clenyer NOKasaTh,
aro mobas cBo6OIHasA DepeMeHHas Xy faer JONYCTHMOE [OIOJHEHNE TPH
CIEIYOMEX YCIOBHAX:

ecnn Fip (0)—Gin (0) >0, m0 zp=1

ecim Fip (1)—Gi (1) >0, 10 xk=0} upu ooy i, (X)
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Ecau seimoausieress yeaosue (VIII), To (X) MomHO pacuuparh, BRIOYUB
i = 0, xorga K neBofi wactTi nobamasgercs Komcraura (zf -+ 1) mo ama-
aorrn ¢ (IX). Hposepra (X) ympomaercs, ceopach k {11) B cayuae,
wKorga Qywrius a; (x4, &y, - - ., Z,) ABIAETCH JHHEHAHOMH.

KOHTPOJBHBLIE YIIPAJRHEHUA

1. a) Beiuncanre xonaMdecTBO NUKIOB B 3ajave KOMMUBOsKepa IpH
qucie TOpPONOB, PAaBHOM 3J; To K€, HO NPH pPaBHOM .

6) PaccMorpute B3agady HKOMMHBOSKEPA ¢ OATHI0O TOPOAAMH, HO
DOLOYCTHTE, 9YTO KOMMHBOSLKEp A0JUKEeH BepHyTheda B ropon 1, moObimam
B ABYX ApPYruX ropojax, a 3aTeM MOCOTHThL [iBa OCTABHIMXCA TOPOjA.
Oupegenure 9mMCI0 BO3MORHBIX IOCTIEJ0BATEIbHOCTEN.

B) Ompejenure 91MCI0 BO3MOMKHHEX IOCJIENOBATEILHOCTOH 00paboTru
Tpex ferajell Ha OAHOM CTAaHKe, TPeX Meraneil Ha ABYX CTAHKAX, IBYX
aeraneil Ha TpexX cTamKax, [ByX jerajieif ma dereipex craHkax. [lowamu-
Te, KaK W3MEHUTCA pe3yJbTaT, eciu AeTalm NOKHLE 00pabarwiBaThes
B OTHOM K TOM jKe HODPAAKEe Ha KaKAOM CTaHKe.

r) Paccmorpure 3agauy Br6opa HOMEHKIATYPL OPOAYRIUAN HA O7[HOM
WHTepBaje BpeMeHU, B KoTOpPoil Ka:Kuo#t omepamuu z;, f = 1, 2, .. ., n,
COOTBETCTBYIOT 3aTpaTh K; Ha mofroroBky npoussofcTBa. Ilomcdm-
TaiiTe, CKOJbKO Pa3anYHbIX BAPMAHTOB MOATOTOBKH HPOU3BOCTBA CYiNe-
CTBYeT (upeAmosaras, 4TO paBeHCTBO BCEX &X; HYJIO ABISETCH OIHOU
U3 BO3MOJKHOCTEH).

n) Paccmorpure orpamuuennme x4 4+ xp + 23 -+ ... +x, = N, rae
aofas BeJHYNHA £y TONKHEA GHITh HEOTPUIATEIBHEM 1edbiM. Onpenenure
4ECI0 Pa3MUYHEIX JOINYCTUMBIX peuleHWH NP CIeHYIONUX YCIOBHAX:
n=6N=1n=7TN=1,n=6N=2;n=06,N=6;n=7,
N =6; n =06, N =06 n orpaunuenue 3afaHO B BAJe HePaBOHCTBA < ;
n =06, N =1 u orpaHuueHue 3aJaHO B BMje liepaBeHCTBA <I; n == 0,
N = 2 n orpanuuende 3ajlaHo B BHjge HePABEHCTBA <.

e) Paccmorpute samawy pacupejgeneHys KaOMTAJI0BJIOMKEHUH, B KOTO-
pofi ¢urypmpytor 3 rpyuns upoertos. B rpymme 1 mmeercs BoceMb
DPOEKTOB ¥ HYKHO BHOpaTh ABa, B IPpylie 2 — [ecATh OIPOCKTOB U HY K-
HO BHIOpaTh dYeTHIpe, B IPylme 3 — ceMb NPOEKTOB ¥ HYKHO BHOpaTh
nATh. Ompegennte ofimee dYHCIO0 BO3MOMKHBIX KoMOuHanuil swibopa
opoerTos. IToxamure, KaK U3MEHHTCA 5TO YUCTO, €CIM 3aTaAHHOE THCIO
OPOEKTOB, BHOHpaeMBIX B Ka/kgoll rpymne, ABisgercA JIWIOb BepXHeH
OLICHKOU goIycTHMoro BHIGOpA.

;) DUpMe HYMKHO CcOCTAaBUTH paCHUCAHWe [BHKEHHA TpPeX aBTo-
MauEH, o6cTY:REBAIOIIX BoceMb MarasuHos. Hakpas MammmHa Moier
OCTAHABJUBATHCA y ONHOTO WJIM HECKOJIBbKHUX Mara3wHoB, HO HH B OJUH
MarasdH He gomycKaeTca IpulHTHA Goiee omHoi Mammusl. Ompegesnute
YACTIO Pa3IUYHHX pACOUCAHHHE O00CHY;KUBAHUA MarasmHOB.

3) Oupma BeIDOJNHAET IPEIYNPEAUTEIBHEI DeMOHT 4 RpYHHBIX
ob6nertos. Pabory Ha o6bexte 1 MoskHO HauWHaTH B JIOyH H3 Tpex
He/lesb, HA 00BbeKTe 2 — B JHOOYH H3 IMECTH Hefelh, HA 006BeKTe 3 —
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B J106YI0 W3 OBYX Hefelb W Ha 06beRTe 4 — B J0O0YI0 U3 HATH Hemelb.
Ioxcuntaiite 0o6iee YHCHO pPasAMIHBIX KaJeHHADHHX IJIAHOB PEMOHTA
(T. e. «Hemenb, B KOTOPHX HauWHaeTcA pafora», Ha KasKAOM M3 geThipex
00DBEKTOB).

u) Oupma paspabaTwiBaeT CTPaTeTHI0 OPraHW3auu COBITa Tpex
HOBLIX BHOB NPOAYKINU B YeThlpex paitoHax. CTpaTeTHA CTPOTO «LIOCTe-
[oBaTelNbHA» B TOM CMEICJE, UTO cHayala BeIOMpaercad ommH paiioH,
a 3aTeM IOPsJOK BHIIYyCKa Ha PHHOR LIPONYKIWH KayKIoTo BHWjIa
(m0 ogHOMY BHMAY depes RayKkAble OBe HegelH), fajiee BHOHpacTcs
cienyiomuii pafoH W UOPAKOK BHEIYyCKAa Ha PBIHOK BCeX BUJIOB
npogykim # T. A. IlojcamraiiTe oOmee umcTo pasAMYHBIX CTpaTerui
opraHMsanuu cOBTa HOBOH HpPOLYKITHM.

k) PupmMa nIaHAPYET CTPOUTENBCTBO INECTH HOBBIX TpeqUPHATHI
B IIpefBapUTENbHO BHOpaHHHX OYHKTaX. CTPOHTENBCTBO BCETO JTOTO
KOMILIeKCA PACCYMTAHO HA OATH jieT. [lomycKaeTcsas BOSMOKHOCTE CTPOH-
TeIbCTB2 BCEX HPeNUpPUATHH KaK B TeUeHHe IIEPBOrO Iofa, TdK M B Tede-
HOEe IATOTO rofa. Bojiee mMpaBgomomo6HO MPENIONOKUTH, 9T0 KAKUE-TO
NpennpuATHA OYIYyT CTPOMTHCA B TedeHHMe Raxoro roma. Ompemenure
9UCI0 BO3MOKHBIX BAPUAHTOB CTPOHUTEIBCTBA JTUX HOPENNPUATHH HpH
atoM yciaosmu. DOupMy HHTepecyeT TaKKe YUCI0 ITpemUIpHATHHE, CTPOA-
MUXCH €KerofHo (B JOMOJHEHHe K GHCIY OPeJUPHATHH, CTPOMBIIAXCH
B mpenpigymesM romy). Omnpefeiure Bee BO3MOKHLEE BapHaHTH CTPOH-
TeJIbCTBA INPENUPHATHA B paMKaX OATHIETHer0 WHTEPBAJIa BPeMEHH
(HampuMep, NIeCTh B TeUeHHe IePBOTO IOfa W HH OJHOTO B NOCIeAYIONIHe
TONH UM IIeCTh B TeYeHWe IATOTO ToJa M HH OJHOTO B HpPeALIIyIiue
" T.J.).

2. PaceMorpure 3samady

Maxcumusuposats 3z; - 6xs - x5

OpH OrpaHUIeHHAX

2
x1+2x2+2x3<2-3—,
1

xy 4 2zy - Jxy < 2

3

vof

a6oe ry; — HeOTPHUIATEJNbHOE LEoe.

a) HakoBo ommuMalbHOe pelieHHe, eCad CHATH YCIAOBHE IeI0YUCIEH-
HOCTH Ha KayKAYIo HepeMeHHYIo x;? CyiectByer au 6ojiee 0qHOTO OTTH-
MaJIbHOTO PeIIeHHsa?

6) Ompepennre myTeM HpPOCTOro MOA00PA ONTHMAJIBHOE MENOYHCTEH-
Hoe pemenne. Oxkpyriasgercs Ju OTBeT, HOJIYYOHHHN B I. a) A0 ITOTO
pemeHuA?

B) Ilpeacraspre samauy rpaduuecKu B TPOCTPAHCTBE peEUICHHI,
npuHAB r3 = 0 (T. . HauepTHTe OrPAHUYEHHA HA Z; U Lz). ¥ KAJKHUTE BCe
JOUYCTHMbIE IENoUUCIeHHbIe DPeuleHH .

3. TlpepmonosxmM, q9ro pupmMa uMeer NATH OPeNUPHATHH, cHabKalo-
mux 100 cxmagoB. Ecam ¢upma sxcmiyatwpyer Bce NpeRUPUATHA
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U CKJIajHl, TO Heped Heil BO3HMKAET 3aJaua MEHAMUBAIMA 3aTPar, HMel-
HIlad B KiIaccU9ecKoil TpaHCIIOPTHOM 3agaun, OMACAHHOMR B Hadaie ri. 6.

a) HomycruM, ogHako, d9ro of0masg NPOM3BOACTBEHHAA MOI[HOCTE
OpegnpusaTyHil 3HAUATENbHO NMpeBHIUIAET MOTPeGHOCTH CKIAJ0B M 4TO IpPH
pabore Kakmgoro MPeAUPUATHA [ IPUXOTUTCA HECTH KPYIHEE eerOqHEe
VCIIOBHO-TIOCTOAHHBIE PacXoasl B pasmepe P;. Ilpemiomure npaxmuuecku
OIIpABHAHHEIA cIloco0 olpedelneHHA IeJeco06pPA3HOCTH OCTAHOBKH HEKO-
TOPHIX TPeJOPUATHH (eclM TaKas Mepa MeHCTBHTEILHO IelecooGpasHa),
MUHMMHUSHPYIOIIAA CYMMY eErofHBIX YCJOBHO-IOCTOAHHHX M TPaHC-
MOPTHEIX 3aTpart.

6) IlpegmonoxuM Ttellepb, 4T0 (HpPMa Xo9eT B3aKPHTL HEKOTOPHIE
CKIaanl (IPM 9TOM CIIPOC COOTBETCTBYIOMUX morpefHTelNell 6yayT yROBIe-
TBOPATH OCTABIIMECH CHKIaAH). TaKUM 0o6pa3oM, $HpPMA DKOHOMUT Ha
VCIOBHO-TIOCTOAHHEIX 3aTpaTaX SKCIJIyaTaliuy HEKOTOPHX CKJIAMOB, HO
OpH 5TOM BO3PACTAOT TPAHCIOPTHEBIE DPacXofge. DBymer JH npu »sTOM
penlende, TpeslojeHHoe B H. a), spdextupunm? Hafire HeoGxogmMiie
TMOACHEHHH.

4. 3agaga fupmur «IIporpece» (pasm. 13.2). Paccmorpure caegyomune
HCXOJHHE [JaHHBIe:

m=3, n:4, S‘=40' S2=50, S3=60,
Di = 10, Dz = 1.5, D3 = 20, DA = 25.

a) Bunmmure mogpo6Ho Bce aMHelHBIe OTpaHMUYEHMA 3agad.

6) O6bacunTe, mouemy orpanmuenusa (7) m (8) cOBMeCTHO TapaHTH-
PYIOT paBellCTBO KayKMOM W3 BeMHYMH y; u z;; ambo 0, ambo 1.

B) O6bacHATE, NOUeMy ¢ TOUYKH 3pEeHHA OUTHMAJBHOCTH peLIeHUS
He CYIIECTBEHHO, UTOOH BHINIOJHANUCH yeaoBusa z; =1 u z;; = 0.

r) Ipegnonomum, uro Bce F; = 100, ¢;; = 1, F;; = 0. Raxoso
ONTHMAaJbHOE pelleHWe, ecju CHATH yciopHe IedounciaeHnoctu? Cyme-
CTBYIOT JM alibTepHATUBHBIE (pA3iIMYHLie) ONTUMAIbHHE pelmeHms?

1) O6bacunre, nouemy semmumba U;; = min (S;, D;) B (9) mocra-
TOYHO BeJMKA.

5. PacemorpuTe 3ajady pasMellieHAs NpelIpUATHA, OMHCAHHYIO
B pasp. 13.2.

a) FEcam rampgas senugnna F; = 0, 10 ciaenyer JM B OLNTHMAJIBLHOM
pellleRUN IOJNOKATH Kaykpyio Beimumuy y; = 1? Jafire Heol6xomuMsbie
HOsICHeHUA.

6) Ipenmomosxum, uTo BCE ¥; = 1 U 910, KpoMe TOro, obIMue MOCTaB-

Kku S; paBHBl cyMMapHoMy cupocy D;. Bymer Jm B oOTHMaJbHOM pelle-
HEH 06A3aTeJIbHO HCHoAb3oBafio m -~ n — 1 mapmpyrtos? Ecam sce
F,; = F (uexoropad KOHCTAaHTa), TO cOBHaJaeT JH ONTMMAJbHOe pelle-
HHe ¢ ONTUMAJGLHBIM pelleHMeM KIacCHYecKoll TpaHCIOPTHOR sagaui,
B KoTopoit Benuanusl F;; orcyrersyior (F = 0)? (B cryuae momomurens-
HOTO OTBeTa Ha 9TOT BOIpoc maiiTe HeobGXomumoe 00OCHOBaHHeE, B CAydYae
OTPHIATEJILHOTO — NpPUBeguTe He(oIbINOE IpHMep, IOATBEP: /20Ul
CIpaBeqIUBOCTh TAKOTO OTBETA.)
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6. 3ama9a ¢ NOCTOANHLIME ILTaTe;kaMH. PaccMOTpEM 3amady
n

MRHEMESEPOBATH D, C; ()
i=1
OpPH orpaHAYeHUAX

Ea,]xj <b;,, i=1,2,...,m,

aboe z; > 0,
{O upr  z;=0,
R ¢ (2)) Kj4-cjz; npm z;>0,
a moboe K; > 0. Benmumnsr K; HaswpBaloTCA IOCTOSHHBIME DJiaTe-
FKAMH.

a) llokaskmre, Kak chopMysHpOBATH DTY 3aJa9y B BUNE YACTUUHO
MeJOUNCIeHHON 3ajaudl JUHEHHOTO LPOrpaMMUpPOBAHUA.

6) O6eynute sarpyaHenue, KOTOpOe MOMKET BOSHHKHYTH, GCIH 1(eJIbI0
ABIAETCA He MOHUMHU3AIMA, a MAKCUMH3ATHS (M1 ecau me Bce K; = 0).
(Vrasanue: HaCKOABPKO MaaLiM MoykeT OBITH 3HadeHWe Z; IPH YCJIOBHH,
9T0 3TO BeJIHYMHA I0JOKUTEIBHAA?)

B) Ilpepmonosxum, wro Bce K; = K > 0. Cdopmymnupyiite mocra-
TOYIiOE YCJIOBUE TOTO, YTOOHI ONTHMAJbHOE pellelHe 3ajaul COBIALANO0
C ONTHMAJLHBIM pelleHMeM 3ajaun JHHeHHoro HporpaMMHUpPOBaHHA,
B Koropoil Benmuumm K; orcyrcrBylor (Bce K; = 0).

r) IlokasknTe, KAK clenyeT M3MeHHUTH 3TO YCJIOBHE, eCJIH Orpanmde-
HUA HMMEIOT BHJ

n
j21aij(xj)~<bi, i=1,2,...,m,
0 upn  z; =0,
tAe aij () = Ajj4aixy mpu xz; >0,

a mogoe A;; = 0.
n) O6cymmre BaTpyilenne, KOTOPO€ MOMieT BO3BHHKHYTH B M. T)
B TOM cayuae, Korga HexoTopas Beamguna A;; << 0 uiam auneiinoe
OTpPaHUYEHWE HMeeT BHJ HepaBeHCTBA _=.
7. PaccMorpute 3amauy BniGopa HOMEHKJIATYPH NPOAYKIHH, Iogol-
HYI0 3ajgade, OLNMCAHHOH B pasg. 2.2, WMEOMYIO BH
n

N
MakcumMusupoBarsn .Zi Cix;
J:
IpH OTpAaHAYEHUAX

4l
Z aijr;<<b;, i=1,2,..., m,
j=1

awboe x; > 0,
rge ai06oe ¢; =0 mw n > m.
a) Ilpegmonoxnm, aro gupma cTaBUT Ieped cofofl meab BHIYCKATh
He Goxmee %k pasnwumnix pupoB mpogykroB. Ilokaskmre, Kak BEIpa3HTH
9TO yCIOBMe 4YCPe3 I[eJ0YACHCHHEIE IllepeMeHHbIe.
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6) Rarkue saTpyniiellHs BOBHHKAIOT, €CIHM QUpPMa CTPEMHUTCH BHIMY-
cKaTh M0 KpaliHelr Mepe k& pasiaHYABIX BU0B NPOAYKTOB. (¥kasanue:
HACKO.IbKO MAlo MOskeT GHITH 3HAUeHHMe BEeIWUIHMHEL Zj, 6CJIH OHA IOJNOKHA-
Tellbia?)

8. Ilpexcrasienne 3amaduu B IpocTpaHCcTBe pellleHmit. B xammom
73 yKasallleX HWKe OYHKTOB jaifiTe gepresx 06JacTH HONYCTUMHIX peie-
HE# 1015 YKa3aHHBIX Pas3IMYHBIX Ha0OpOB OTpaHMYeHWil, TIpeIoaras
1 =0, 25 = 0.

a) JIH60 z; + 2z, << 1, ambo 2z, + zo < 1, au6o oba 3TM orpamé-
9eHHA COBMECTHO.

6) Jlubo z; + z, << 4, nubo z; + x5 == 2, auGo ob6a d>TH orpanuTe-
HAST COBMECTHO.

B) JIm6o mapa orpamwuenuii z, << 1 m zo <L 1, ambo mapa z; > 1
¥ 2, =1, 7ubo o06e dTH Tapel COBMECTHO.

r) IIOJI;HHO BHITONHATHECA N0 KpallHed Mepe OJHO W3 CJIEAYIOMHX
orpaanuenuit: z; <1, . <1 u 2y + zp < 2. Jlo/BRHN BHIOIHATHCA
0 Kpalimeit Mepe nBa W3 DTHX orpaHwdeHuil. JlOJKHBI BEIIOIUATHCA
BCe TPH OrPAHHIEHUSA.

9. PaccMoTpuTe mOgXoj K UpeACTABISHUIO ANhTePHATHBHBEIX OrpaHU-
gennit, onucanuril B pasy. 13.2 [Bmpamenwma (12) — (14)]. B rasxiom
¥3 yKa3aHHbHIX HU/Ke MyHKTOB mogpob6Ho samumute (13) m (14). (Vrasa-
Hue: AHA/M3WUPYA OTPAHWYEHHWA, BHUUCAMTe 3HaueHme U;, TpuUMHTe

sHaueHMe U; paBHHIM MHHAMYMY, IPH KOTOPOM IONYYAETCA HYIKHBIH
pesyabTaT.)

a) xy + 2xy + x5 <8,
4ry + xp + 3 < 20,
Zy +.T2 +3$3< 15.

IlorasuTe, KaKk 3aUECHIBaIOTCA HTH yejosua npu £ =1 u k = 2.

0) BosbmuTe Te ke orpaHHYeHHS, YTO M B I. a), A00aBUB K HHM
zy — z, << 0. Tlorasxure, KaK 3aIMCHBAIOTCA DTH YCJIOBUA Opu k = 3.

B) OGbacuute mompolilo, IodeMy IOJydellHbie B WI. a) U §) mpern-
CTaBlIeHUA Hapsxy ¢ yclIoBHeM, 4TO jrobas BelwuuHa y; pasHa Jubo 0,
au6o 1, garor pemernue 3agaum (T. e. 0fecHeYMBAKT BLINOJAHEHHE IO
KpaliHeli Mepe &k W3 p OTrpaHWYEHMHIH).

r) O6bsicuute, mouemy Bhipaskenue (13) MOKHO IpefcTaBHThH TaK:Ke
B BUje paBeHCTBA.

) O6cyjure TpyAHOCTE, KOTOpas BOBHUKAET B Clydae, KOTHAA HYHIHO
o6 ecTeMnTh, ITOOLI BHIMONHAIOCh 6 mouHocmu k W3 p JIMHeAHHX orpa-
Euaenuii (12).

10. B raxjoM U3 yKa3aHHHIX HIKe MYHKTOB cHOPMyNHpYiiTe 3ajaqy
B TepMUHAX IIeJOYMCICHHOTO IPOrpaMMHPOBAHNA.

n

a) MakcuMmsupoBath 2 ¢;Z;
4=1
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npy oOrpaHu9ennax

}jiai,-x,-gbi, i=1,2,...,m,
J:
awboe z; =0

¥ BHIOOIHAWTCA duGo Tpr orpanmaeHusa z; < 1, zo <1 u oy + z, <
< 1,5, mu6o Tpm orpanmueHmsa r, =1, z, =11 2 + z, = 2,5.

6) Maxcummamposats [max (zq + zs, 224 + z2, 2y + 2x,)] pu orpa-
HATeHUAX

/|3

a;jxj>b;, i=1,2,...,m,
1

I

]
awboe z; = 0

(T. e. Ha#iTH 3HaYeHUs Z;, YAOBIETBOPAIOIHe OTPAHMUEHHAM H obecre-
gUBaI0Ie MAKCHMAIbHOE BOSMOMKHOE 3HATEHNE TPEM YKA3AHHEIM JIMHed-
HEM (YHRIUAM).

B) Hakum o6pasoM ciefyeT OTHICKMBATH THCIOBOE peIUICHHE 3amad,
upHBeeHHHX B mOo. a) u 6)?

11. B yupa:kuenuu 1 srtofi raaesl, I. K), ommcaHa ¢upma, IUIAHH-
pylomas CTPOMTENbCTBO IeCTH HOBHX HpeANpHATHHE B 3apanee
BHOpAHHEX MyHKTaX IPH YCIOBUM, UTO BCE OTH HPEANPUATHA AOJAKHEL
OHTh BBEJEHEl B JKCINIYATAMI0O B TedeHWe IATH JeT.

a) Coopmyaupyiite sagagy BeiOopa, HOAB3YSACHh JTUHEHAHEIMH orpa-
HEYCHHAMY, BRJIIOYAIONMME IlejoducieHHble mepeMesuble. (O6s3aTelb-
HO TOYHO OIpPELCAUTe BBEJCHHBIC CAMBOJBI M OGBACHATE CMBICH KajKEOTO
OrpaHHYeHNA.) B RajKI0M U3 yKazaHHHX HU;Ke MYHKTOB IOKAKUTE, KaK
MOJKHO BHPA3HTH CPOPMYJIUPOBAHHOE YCIOBHE B IEIOUNCIGHIIOM BHJE.
Pacemorpure rampuil OYHKT IO OTAeNBHOCTH.

6) Ilpegmpuarua 1, 2 u 3 mossxHKE GHTH BBEIEHH B CTPOH He MO3HEe
TpeThero Tojia.

B) MoxHo BBOIETL B cTPOil He Gollee ABYX NPeAIpPUATHHA B TedeHue
awboro ToHA.

r) MoxHO BBOgUTH B cTpoil He Golee TpeX HpeqUPUATHA B TeueHUe
TMepPBHIX JABYX JeT W He 0oJiee HATH OPEeNPUATHHR B TeUeHHe NMEPBHIX
geThIpex JeT.

m) Hymuo BBecTH B 9KCILIyaTamuio B TOIHOCTH TPH MpPeNUPHATHSI
B TeYeHHE MEPBHX ABYX JeT ¥ B TOUHOCTH IATH MPeJUPUATHN B TeueHHe
TMEePBHIX YeTHIpeX JeT.

e) IlpenupusaTme 2 Henb3A BBOJUTH B CTPOM 0 BBOgA HpexmpuaTis 1
{(ofa WpefUpPHATHA MOMKHO BBECTH B ONHOM H TOM K€ TOLY).

) Ipegmpuatua 4, 5 u 6 Henb3s BBOOUTH B CTPOH /[0 BBOXA Hpef-
npustail 1, 2 u 3 (Bce mecTh WPeSUPHUATHI MOKHO BBECTH B OXHOM
H TOM jKe TONY).

3) Hpexgupuarua 1, 2, 3 momxubl GHTH BBeIeHH B CTpoll 10 BBOja
gpegupuaTail 4, 5, 6 unu maoGopor (Bce ImecTs HPEANPHATHH HeNb3sA
BBOIMTE B OJHOM B TOM 3Ke TOHY).
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n) Ilpemnpusarea 1 w 2 gomskHbl GHITH BBEEHB B JKCILIYaTalHIo
B OJHOM H TOM € TORY. AHallOrHYHO HpPeNNpHATHA 3, 4 m 5 HyKHO
BBECTH B ONHOM M TOM jKe TOXY.

K) Ecim mpemnpmartaa 1 m 2 BBefjeHHl B 3KCIJIYaTaOHI) B OJHOM
U TOM jKe TOLY, TO B 3TOT IOJ Helb3s BBOTUTH HUKAKUX HPYTHX Ipem-
NPUATHHA.

1) B meproM rogy ¢upma BBOAHT B BKCINIyaTamuio JEGO MpegopHsa-
tia 1 m 2, ma6Go 3 u 4. (Ilpeguonaraercs, 4To ofWH W3 ITHX BAPHAHTOB
HouKeH 0073aTelIbHO WMETH Mecto.)

M) B TeueHme mepBumx ABYX JeT (WpPMa BBOJUT B ODKCINIYATALHIO
au6o mpegnpusataa 1 u 2, mubo 3 u 4. (Ilpegmonaraeres, aro opmu H3
OTHX BAPHAHTOB HAOMKeH 0043aTeNIbHO WHMETh MeCToO).

H) llpepmpusatme 1 gommHo OLITHL BBEIEHO B CTPOH B TedeHHmE IIep-
BOTO TOfla TOJBKO HpPU YCIOBHH, UTO BBEHEHO INpeAupHATHe 2 Hid 3,
Ho He o0a OHH BMecTe.

o) Ilpexmonoxum, uwrto mus cTpouTenbcTBa mnpexmpusataa 1 Boa-
MOsKeH BHOOp ABYX HMyHKTOB (BMECTO ofHOTO y:;Ke BHGpaHHOTrO). Iloka-
JKUTE, KaK HYKHO HU3MEHHTHh NIpeJMIecTBYIOIIHe IOCTAHOBKH 3ajad,
9T00B Y9eCTh B HHEX BOSMOKHOCTL TaKoOro BHGOpA.

m) IlpegmonmoskumM, 9ro BMeCTO IMECTH NYHKTOB B PAaCIOPAKEHHA
¢EPME HMeeTcA BCEro HAThH, UPHYeM PEPMa MOMKET CTPOMTL B OXHOM
oupefeleHHOM TyHKTe nuGo npemnpumarde 1, ambo 3. lloraskmre, xak
cieyeT W3MEHHTH IPeMECTBYIOIHE HOCTAHOBKH, 4To0b YYecTh B HAX
BO3MOKHOCTD TaKOTO BpIGopa. (MoerT BOBHUKHYTH HeoGXOQAMOCTDL W3-
MeHCHHST [ONYIMEHNH, NPUHATHX B HEKOTOPHIX BHIIECTOAMMX OYHKTaX.
B Takux ciryuasx oTH W3MEHEHHA CIeLyeT OTOBOPHTH 0C060.)

12. PaccMorpuMm sagauy KOMMEHBOSMepa ¢ n = 4 TopogaMm.

a) Ucmonbays mocranosky samaum (19) — (23) ms pasp. 13.2, puinm-
muTe TMogpo6HO BCe IWHEHHBIE OTPAHAYCHHA.

6) Tloxamure, 9T0 muka ropog 1 — ropog 3 — ropox 2 — ropog 4 —
ropox 1 mpHBOAMT K 3HAYEHHAM Z;; U U;, YAOBIETBOPAIOMIM BCeM Orpa-
HUYEHAAM TII. a).

B) Ilokakure, 9ro mommmea ropom 3 — ropoy 2 — ropox 3 He
MO’KeT NPHBONMTh K B3HAYCHWAM &;; U U;, YAOBIETBOPAIOUIEM BCEM
OTpaHHYEHHAM 1. a). Pemmre Takyio ke 3agavy [Ois OOANHUKIA TOPOX
1 — ropox 2 — ropox 3 — ropox 1.

13. PaccmoTpum 3amauy

MaxcmMumawnposath 3 + Ty

OpH OrpPAHHYEHUSX
2z +y < 25,
r + 2y <6,

roe ¥y > 0, a ¥ MOoKer NPHHEMATL TOAbKO 3Hademma 0, 1, 4, 6.

a) Chopmynupyiire sKBUBaleHTHYI0O 3afady B TepMHHAX NEI0YAC-
JICHHOTO TIPOIPAaMMHEDOBAHUA.
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6) IlpenmonosuM, 970 BMECTO WieHa 3 HedeBadA QYHKIUA CONEPKUT
gien 3x®. WsMenmre cOOTBeTCTBYIOIEM ofpa3oM OTBeT H. a).

14. PaccmoTpuM 3agady ¢ JHHeHHBIMA OTpaHHYEHUSME U3 YIpask-
gernsa 13, B koropoit z == 0 m y == 0, Bo HpeguONOKEM, 9TO LedeBas
¢$yEKIUA CcBONETCA K MakcuMmsanw: ¢ (z) 4 Ty, rme

{ 4x mprn 0Lz <2,
14—3z wpm 2LzxL3,
c(x)= ) mpun  3<Lx<3,9,
—2+4x mpm 3,5LxL5,
—22-4+8z umpm S5<Lx<6.

a) Hageprure rpadux ¢yuxmum c ().

6) ChopMynmpyiiTe I9KBHBAJIEHTHYIO 3aJa9y B TepMHHAX Nel0dHC-
JIGHHOTO IPOrpaMMEPOBAHEA, HCIOAb3yd HocTaHoBKy (24) — (30), mpm-
BefeHAy0 B pasm. 13.2.

B) O6bacuure, nodemy orpanumaends (29) u (30) oGecnedmsaior
PaBeHCTBO eJUHUIE B TOYHOCTH OJUOH BEIHYMHE 3, FapaHTHEPYSI TeM
caMuIM, 9TO B BhIpakeHum (28) Gymer ne Goliee MBYX BECOBBIX IOJOJKH-
TeNBHRX KO03()PHUIHEHTOB M 9TO B COOTBETCTBHM ¢ (2D) MX cyMMa JOJKHA
Onre pasEa 1. Ucnmonbsyiite mocTaHOBKY 3afaddm, faHHYI B I. 0), A0A
0o00CcHOBaHAA BaIODAX PACCYHACHUM.

r) He yumrmiBas orpanmuenmit (28) — (30), ompemeidTe ouUTAMAID-
Hoe pemenue. flpifiercsa sim 9TO pelmenne AeHCTBATEIBHO OHNTHMAJIBHBIM
IUIA HCXOmHO#M HesmHednmon sagaunm? JlaiitTe HeoOXoguMble HOSACHEHHA.

1) IokaskuTe, Kak M3MeHATCA IOCTAHOBKa 3ajadm I. 0), eciMm Ha
autepBaiie 0 <<z <2 ¢ynxmua ¢ (z) BMecTo 4z HMeeT BBIpaKeHHE
4x — 2. (Vrasenue: npesge 9eM JaTh aHATUTAYECKAH OTBOT, MAaYePTHTE
rpaduk QYHKITHH.)

15. OGosHaumm, Kak B pasg. 13.4, cumBosmom [d] mamGonbmee uertoe,
MeHbIGe HJIM papHoe [AeHCTBHTeNBHOMY dHCHy d.

a) HaxoBH 3HadYeHHUs BHPayKeHHH

[078]; {011 [—0’8]

B3 o [ [-E e [52),

6) IlpuBemure 3HadeHHs [APOGHHIX 4dacTedl BHpasKeHMil, CTOAMEX
B cxofkax B Im. a).

16. a) O6bacEuTe mompo6HO, Ha OCHOBAHHH Yer0 MOKHO 3aIHMCaTh
sepaserctBa (10) 1 (11) m paserctBo (12) m3 pasm. 13.4, a Tawske mpu-
HATH YCHOBHe, 9470 BenmamHa z B (12) mommua GHTH Iexoi.

6) IlpuBenmre BHEKIafKH, 000CHOBHBAWINAE YTBEPIKICHAE, ITO BHITH~
TaHHe BhHpwReHEs (8) ma (12) paer (14).

17. PaccmorpmM unciaonoi mpmMep u3 pasg. 13.4. Tlpegmonosxum,
9T0 NMOCTOAHHAA B IPaBO¥ YacTH BrpaykeHMA (2) paBHa He 3, a 9.
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a) HakoBo omrmManbpHOe pelleHHe 3aJaull JHHENHOr0 IpOTrpaMMH-
poBaHus (mpeHeGperad YCIOBHAMH IEIOYHCIEHHOCTH)?

6) Ucnonpsylite waeo Meroma oTcedenus (He IpUMeHAs (OpMaib-
HOTO aJTOPWTMa) [JdA OTBICKAHHA ONUTHMAJBHOTO IEIOUUCIACHHOTO
peleHns.

18. Paccmorpum 3amauy

Maxcumusuposats x4 + 2z

IpH OrpaHNYeHUAX
oxy + Tzy < 21,
—xz; + 3z, < 8,
Iy I Xo — HEOTPHIATeJbHEIE I[eJEe.

a) Hakxoso omrmmanbHoe pellieHve 3agaty¥ IMHEHHOTO NPOrpPaMME-
poBaHuA (eciH HpeHeGpeUb YCIOBHAMA MeJ0THCICHHOCTH)?

6) Mcmonpsyiite Mjero Meroma oTcedeHMA (He IpuMeHAA (OpMalb-
HOTO QJITOPUTMA) A OIpeleleHNA OOTHMANBHOIO IEJI0YACIeHHOTO
pellleHHA.

19. Tlpn pemenum uuciaosoro mpumepa (20) — (22) ms pasn. 13.4
¢ IOMOINBI0 AJNTOPHIMA OTCEYCHMA NOKMKUTE, 9TO CIPABEIJIUBEL ClIe-
AYOmMYe YTBEePKIOHIA:

a) orpannuenue (14), npumesenmoe ® crpore 1 B (24), mpumogur
R orpanmuenuio (25);

6) samaua JIMHEAHOro OPOrpaMMHpOBaHHA (24), pacIMpeHHas ¢ IO-
mompio (25), MMeeT ONTHMAJibHOE pelleHWe, HpHBegerHoe B (26);

B) OTCeueHHe, MOCTPOeHHoe W3 cTpokum 2 B (26), ompemenserca (27);

r) ONTMMAIbHOE pPemeHne 3a/aul JUHeHHOTO HporpaMMapoBanua (26)
1 (27) ompepeiserca (28);

n) nmaiite ofocHOBaHME CIPABEIMBOCTH YTBEPIKIEHHUA, 9TO pelle-
nue (28) onTuMmanpHO miA mexommol samauu (20), (21) m (22).

20. IlpuveHHTE aATOPUTM OTCEUEHUSH [JIA pelleHWs YUCIOBOrO IPH-
mepa (20) — (22) w3 pasg. 13.4, npuHAB cieAylmume YCIOBHA:

a) MoCTOAHHAA B IpaBo¥ wacTu BHpaxkeuwms (21) pasHa we 13, a 15;

6) roapdurment npu z, B (21) BMecto 7 pasen 6.

21. B xomme pasg. 13.4 norazano, Kak BHpaKaTh OTCEUEHUs depes
mepeMeHIBe HCXOMHOH 3ajaull W Kak rpaduueckym ortobpaskaTh paGoTy
anroput™a. OmmmuTe oTCeueHHS uepes TaKMe IepeMeHHHe n paiite
COOTBETCTBYWOIMe Tpadudeckue wuzobpaskeHns nadg o0oMX NYIKTOB
yopaxHennsa 20.

22, VccnengyiiTe mpuMeHeHHWe aJTOPATMa BeTBel M TPaHUIl K IpPH-
mepy (8), (9) ms pasng. 13.5. Ilpocaenure mogpoSHO BCe BHYMCIEHHUSA,
BHIIOJIHAEMble Ha KKEOW uTepamuu. B wacTHOCTHM, HOKaykuTe, UTO
pemenusa s (11), (13), (15), (17), (19) u (20) ontumansuH. llpoBepsTe,
KaK (OPMHEDYIOTCA OTPAHHIEHUS B Kaykmol U3 Aesatn sagad. [lokasrure,
qro 3agaqgn 2, 6 u 8 He umeroT gomycrumoro pemrexus. O6bACHEATE TOXPOG-
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HO TpaBmla, TO3BOJAKIIME HPEKPATHTH BHYHUCIEHHS NOCTE pelleHHA
3ajiayd d, W M3N0KUTE OCHOBAHMA IJIA yTBep:aenus, uro (19) apaserca
ONTHUMAJBHBIM pPellleHueM.

23. PaccmorpuTe npuMep, NpuseneHHEH B pasa. 13.5. pexmonomum,
4TO Ha HTepandd 4 BMecTo 3amadu 4 poiOpaHa sagada 5. Brimosammre
BHIYMCIAEHHUA ¢ IOMOINBI0 aJTOPUTMA BeTBed M IPaHMIl IPU TaKOM BHIGOpe.
TlocTpoiite mepeBo paGoTst ajdropuTMa, aHAJOTMIHOE AEPEBY, MOKa3aH-
Homy mna puc. 13.1.

24, Paccmorpure mpumep, HpuUBemeHHHH B pasp. 13.5, usmenus
B HOM TOCTOSAHHBIE B IpapBo¥ wactu oGomXx Beipaskenuit (9) ¢ 8§ ma 22.
{IpuMeHUTe aATrOpPUTM BeTBell W IPaHHI A peineHus 3amauu. IlocTpolite
nepeBo paGoThl aJTOPMTMA, alallOTHIHOE [iepeBy, NOKa3aHHOMY Ha
puc. 13.1.

25. PaccmorpuTe, KaK pemieHa sajaya KOMMHABOSKEpPA Memodom
uckaiouenus nodyuraoe 8 pasp. 13.6. llpemmonoskmm, wro Ha mepsoi
ATEpaluy BBOJAATCA TPH 3aja9d, KOTOPHM COOTBETCTBYET IOMIIAKI
Tog = T3y = Tyo = 1 eMecmo wmomumriIa x5 = x5 = 1. Bomoanute
OCTaBIIMECH BHUYUCIEHUA M HOCTPOETe mepeBo paboTH aJirOpUTMa, aHa-
JOTHYUIIOE JepeBy, Hu3olpaskeHHoMy Ha puc. 13.3.

26. PaccmoTpHTe, KaK pellleHa 3amada KOMMUBOMKePa MeTONOM
sajanug MapmpyTos B pasg. 13.6. llpapnno smfopa uwa mare 1 openy-
CcMaTPUBAJO BHGOP U3 OCTABMMNXCA B CHMCKE 3a7a9 3aJa9H ¢ HAU(OMBIIAM
nomepoM. IloaTromy ma mrepanunm 1 6mna BeGpana samava 2. Peanusyiite
TOT K¢ ajropuTM, OpMMeHUB Ha mare 1 mpaBmio BrGopa 3amadum ¢ Tan-
MelBIIEM HOMEpPOM W3 9hcfla ocTaBmuxcA B cuucke. (ClegoBaTelbHo,
na ureparuu | waynmure ¢ 3amaud 1.) Ha mare 4 mpmmenmTe upeskiee
yclIoBHe NPUCBOeHUA HamboJapiiero momepa sajiaue, B KOTOPOH zp;, = 1.
Tlocrpofite mepeBo paborsl airoput™a, anHajorugmoe puc. 13.5.

27, llpuMennTe aJATOPUTM 3aJaHHA MapHIpyTOB K 3agade KOMMH-
BOS;Kepa, NpuUBeNeHHOE B KadecTBe HpHMepa B pasi. 13.6, moaosus,
uro B 3ajade 1 ¢y5 = oo, a B 3afaue 2 x5 =1. (Bocmonnayiitecs Temu sxe
caMBIMA TIpaBMiIaMn BEIGopa Ha mare 1 1 Hymeparum Ha mare 4, KoTophe
npuBeneHs Ha puc. 13.5.) Ioctpoiite mepeso paGoTrl ajgropmT™a, ana-
JoTHYHOE JlepeBy, usobpaskeHmomy Ha pue. 13.5.

28. Bumonunre samaHme ynpaskmenmsa 27, UpUHAB, uTo 3Sagayn 1
W 2 OTIOCATCA K (5 M Iz — 1 COOTBETCTBeNNO.

29. PaccmoTpmTe, KaK pemeHa B3ajala KOMMHUBOSIKEpa B pasfe-
ae 13.6 ¢ momomybio aldropmTMa 9YaCTHUYHHX NHKI0B. llpw yciosum uro
MUAKJ OPOXOMT Tepe3 Bce TOPOAA, MOKHO B KadecTBe «HATaIbHOTO
OyHKTa» B3ATH A1060i ropon. IIpumure, uro MUK naunHaercAa B ropone 2,
¥ npmmennTe ajdroputM. Iloctpoiite gepeBo paloTh adropurMa, aHATO-
rugHOe jepeBy, @3olpaskeHHoMy Ha pmc. 13.6.

30. IlpegmonoskmM, uTo IeIO9ACIEHHAS TEPEMEHHAA £ B ONTHMAJb-
10M pelIeHUN TpuHAMaeT 3uadenue B mHTepBate 0 <Lz <L U, roe U —
mesioe. YKayk@aTe CIOCO0 TPEACTABIEHUS BeJIMYMHE Z, aHaJOTHYHBIH
(4) m3 pasg. 13.7 m Tawoff, 9ro MarcHMalbHO BO3MOJKHOE BHAuUeHVE I
B 2TOM OpENCcTABJCHAH B TOYHOCTH paBHO U.
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31. Paccsmorpure 3agauy IeIOYACIEHHOr0 IMPOrpaMMHDOBAHMA,
noo6Hyr0 3agaqe, onucaHHod B Hadate pasn. 13.7. llpemmonosxuMm, dro
Olil0 M3 JTUHeHHLIX OIpaHUYeHME (2) 3aKaHo BbIpaykeHHeM

Ty — T -+ 713 — 1014 -+ 3555 — 6136 < 0.

B ka/kgoM M3 yKazaHHBHX HIDKe IYHKTOB HpHMeHHTE HpoBepku (9)
g (11) mia yeraHOBRJEHHA CYMECTBOBAHHA AONYCTHMOrO IOMONHEHHA
K YKazaHHOMY 4YaCTHYHOMY DOINeHHIO, a TaK:Ke AJNA oOpemeNeHHA TOTO,
qro ofHa WIK GoJlee MepeMeHHHX JODKHH HPHHEMATEH CTPOTO ONpeneleH-
HEe 3HaYellns

a) x, = x5 = 0,
6)1:1-_—‘1:3:11/11:4:0,

B) 1y = x5 =1 n zg = 0,

F) .2:1:—‘:63=:v5='1,

oz =2z, =25 =11z =0,
e) 13:—“111.'32—’—-.’1:3:0.

32. PaccMoTputTe 3afady I@IOYACIEHHOI0 IPOrpaMMHUPOBAHAsS, aHa-
JorAunyio omumcaHuoit B mawane 13.7. [Ipenmono:xkuM, 9ro B 9acTH4HOM
peleHny 3HaYeHHAsA MEpEMeHHHX Zg, L7, . « +, T, QUKCHPOBAHLL, a OCTAB-
Oimecs 9IeHH B MaKCHMHSADYeMOHd menesoit ¢yHkoam 2z, — 3rz -+
+ 6z; — Tx, + 10zs. llpEMem Tamsxe, 9ro z! = 7. B rammoMm 3 yra-
3aHHBX HIGKEe OYHKTOB lpAMeHUTe UpoBepKHA (9) m (11) pna pusacaenusn
TOTO, MOKET JH 3afaHHOe PACIIHpeHAe YACTHYHOILO pelleHUs NPABECTH
K [OTHOMY pelneHHio, ofecieTnBalOmleMy yiyullenne sHadeHUs mMeleBoi
$YHKIAA, ¥ JOOKHE JH OfHA HJIH 0oJee NePeMeHHHIX IPHHATH ompene-
JeHHLIe 3HAaYeHHsA, 9roOnl YAY4INIATL 3HAUenme x!i = 7.

a) Ty = 1,!

6) z5 =0,

B) Ty = Ty = 1.

33. Paccmorpure mpmMeHenme alropdTMa d9acTHYAOro mepefopa
K upuvepy (12) — (15) us pass. 13.7. IIposepbre Bce mpoMeskyTOUHEIE
BHUMCHeHHA Ha KamgoMm imare. llokamure mogpofHO BCce UpOBEpPKH.

34. Pacemorpmre upmmep (12) — (15), mpueepennsit B pasn. 13.7.
IIpuMenute anropuT™ "actuunoro mepefopa B caydae, Korga 3agada 1
ABJAETCA dYACTHUHBIM peutedueM Iy == 1, a 3agasa 2 — dacTWIHREIM
pemenueM z; = 0. Iloxoskure z; = 0, 710 coorBercTByer BeeMm z; == 0.
Iloctpoiite mepeso paBorsl aaropmTva, aHalormyHoe Hepeny, usobpa-
jmeHHOMY Ha puc. 13.7.

35. O0bAcHUTe, KAaK BL! MOHHMaere TEePMUHEI:

J

MONYINeHNEe MeIUMOCTH; alTOPUTM BO3BPATA;
3ajaga meJogncieHHoro (guodan- BHIYKJasg 060JI09Ka;
TOBOTO, JUCKPETHOr0) Nporpam- BHIOIYKJIasA KoMOMHAIAA,
MUDOBAHNA; mesas 9acTh;
MOJHOCTLI0 [[6JIOYUCICHHAA 3aqa- ApoOHasA 4acTh;
qa; oTceueHue;
9aCTHYHO TeNoYnciieHHasa 3ajada; CILIOUIHAS BLIPOKIEHHOCTS;
KoOMOMHATOPHAsA ONTHMH3AIUOH- aJTOPUTM BeTBeH M rpaHul;

Has 3ajfava; aJTOPHUTM JaCTAYHOTO (HesiBHOTO)
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mepebopa; To9Ka (BEpIIMHA) pemIeTkH;
AIIUTHBHEI alTOPUTM; OyJiesa (IBOMYHAA) TepeMernast;
JBOUMYIIOE MPeACTaBICHHE; aJbTepPHATABHEE OrPaNMIeHus;
JACTHYHOE pPeleHNne; aJbTepPHATHABH «Ia — 1eTy («IpH-
¢Bo0omHEe HepeMeHHEE; HATO — OTBEPTHYTO®);
JIOTIOTHEHHE 3aJava KOMMEIBOSIKEPA;
IpO30HARNPOBAHHOL JaCTUIHOE IAKJIBL
pemierne; OONUUKIL B 9YacTHuHble I[HKIIH
€OCTaBIIble (3aMemamniiue) orpa- QITOPUTM OTCEUeHMs (MeTon Iie-
HU9eHNs; JOYUCIEIHEX (hopm).

YIIPARHEHNA HA PA3BUTHUE BBIYUCIUTEJIBHLIX HABGLIKOB

36. 3amaua o paune. Pacemortpum cremyiomuii BapmaHT 3amadd
O pamile, OMUCAHHBI B yupakuenumax 22 m 46 rm. 10:

Magrcumusuposars 60z, + 60z, + 40x; +
—l—' 10.7:4 —l—' 201'5 —l—' 10.T6 —l—' 3.2'7

1Ip1 orpaHMUYeHHAX

3z + Sxe + 4xs + 1z, + 4xs + 326 + 127 < 10,

Bce z; =0, 1.

a) Pemmre 3amady ¢ moMOIIBIO aJTOPHUTMA OTCEUYEHHS, MPHBEACHHOTO
s pasg. 13.4.

6) Pemmte 3amauy ¢ TomMOmIbi0 aJTOPHTMa BeTBeli M Tpammil,
npusegennoro B pasg. 13.5.

B) Pemmmre 3amauy ¢ NOMOIBIO AJIrOpHTMa HEIIOJIHOTO IepeGopa,
npEsegennoro B pasg. 13.7.

r) Pemmre sajauy ¢ IOMOIIBI0 PEKYPPEHTHOTO MeTOHA MUHAMUTE-
CKOT0 TIPOTPaMMHPOBAHUA.

37. PaccMoTpuM moBOABI, M3NoskeHHbIe B pasjg. 13.4, xkoropwie ycra-
HABJIHBAIOT CUpaBelIuBOCTE Bhipaskenudn (11) m (12), ompemensromux
orceyenme HpHU 3amaHuoM ypaBuenum (8).

a) DuiBenmre BHpaskeHWe mias orceueHus, anajgormumoe (11) m (12)
B ciydae, KoIla ypapHenHe (8) yMmHO;taercs Ha KoHcTaHTy (p 5= O).

1 1 5
6) Ipegnonoskum, gro (8) umeer BU[ 2?1'1—‘—32-.2‘2 :61_6' Haroe
HePaBeHCTBO M OTCeYOHUA IMONYUaeTCA B CAeIYIONMX caydaax: p = 1,
1 1
p=12,p=2,p=2+, p= 32? fIBnsarorcs AU BCe BTH OTCEUE-

HHS OUHAKOBO cUabHBIMEH? JlaiiTe HeoOXogUMEIEe MOSCHEHHSA.

B) Ilycre cumBon (d) ofo3nadaer HauMeHbIIGe eloe, HPEBOCXOMs-
miee UM paBHOe Io 3HaUYenuio AeficrsuTennHoMy uumcay d. [loraskure,
yro m3 (8) MOKHO BHBeCTH COOTHOIIEHHE

n

D) {as) x> (b).

=1
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38. IlpumenuTe alropMTM OTCeYeHHWH, NpUBemennwit B pasm. 13.4,
OJs pelllenws HIDKeCIeNYIOMMX 3ajad, Ipealolaras, 9T0 BCe IEpEeMeH-
HElE MOJ/KHBI OBITH IEOTPRI[ATENBLHEIMA TI@JBIMH,

a) 3ajmaua «IBYX KapTomiex», npusexennas B pasm. 1.6. (Vwasanue:
MO 0KATe Kop()GUIMEeHTH DU TOMONIAMEX epeMeHHEX pasabivu 0, 1,
obecleuMBaA TeM CAMBHIM I@J0UUCIEHHOCTH 9THX TEPEeMEeHHBIX.)

6) 3amaua ¢upme «MynbTHKOHBellep», onHMcaHHas B pasm. 2.2
M pelmeHHaA CUMIIEKCHLIM MeTOMoM B pasm. 4.4.

B) 3amawa ¢upmbl «Boxburag omepreTdra», OMHCAHHAA B KOHIE
pasg. 10.3. (Mcmonwsyiite pgammele yupaskuesms 30 ms ra. 10.)

r) 3agaum m3 yupaskuenus 10, mm. 6), B), m), e) ra. 3.

m) 3agaga m3 yupasuemma 20, m. a) . 4.
e) Hpumep (8) — (9) ums pasz. 13.5.
#) MarcummsnpoBaTh Zy |+ Z; IpH OrpaHNYeHUAX

4.’[1 - Ty < 10,
2.’1:1 + 5.’[2 < 10,
4.’[1 —_ 3.’1?2 < 6.

3) Makcumusuposars 10z, — z, mpu orpaHmyenuax
'—251'1 + 22I2 < 33,
20z, — 5z, < 24.

u) Buipasure oTceweHma B DO. a), I), €) U 3K) yepe3 IepeMeHHE
HCXONHOH Bafadl, HONB3YACH METOOM, H3JIOMKEHHEIM B KOHIE pas-
mena 13.4. Ilokaxkute paboTy airopmtma B rpadudeckoM BHe B IIpo-
CTPaHCTBe peIleHHH.

39. Hpumenwute ajropmt™ BeTBell W I'PAHUI[, H3IOKEHHHH B pasf.
13.5, mnsa peuleHHA HWKeCIeTYIOIIUX B3ajad, NpealoNaras, 9To Bce
nepeMeHHEe MOM{HH OHTH HEOTPUIATENBHEIMM IelbMu. IlocTpoiiTe
mTepeBo paboThl aliTOPHTMa, AallAJIOTHYHOE JepeBy, W3ofpaKeHHOMY Ha
puc. 13.1. Ina pemenus 3agad 6oibDIoH PasMEPHOCTH MOMKHO HCIIONb-
30BaTh QJTOPUTM C HepeMeHHBIMM, OTPAaHWYEHHBIMH CBepXy (¢ ABYCTO-
POHHEM oOrpaHHdeHHMEeM), ONHCAHHHA B pasa. 9.10.

a) Samaua «OBYX Kapromtek», DpuBeieHHasg B pasg. 1.6.

6) Sagawa ¢upMe «MyIbpTHKOHBelep», oNMcanHag B pasg. 2.2
n pemeHHad B pasg. 4.4 CHMIUIEKCHBIM METOLOM.

B) 3ajaua, mpuBemeHHaA B ympaykuemuum 18, m. a) ra. 10.

r) 3amaua, npuBemenHasg B ynpaskuenum 18 rxn. 10, B Koropol
IOCTOAHKAA B NMpaBofi wacTH IePBOT0 ypaBIeHHUs paBHA He 3, a 2.

n) 3amaua, mpuBemeHHada B ynpaskHenmmm 18 ra. 10, B koropoi
IOCTOAHHAA B TNPaBOfl dacTH BTOPOTO YpaBHEHHA paBHA e 4, a 3;
e 4, a O.

e) 3amaua, mpuBemeHHas B yupaxkuemmm 18 ra. 10, B KoTopoil
MOCTOAHHAA B MPaBod YacTH IePBOT0 YPaBHEeHHAA paBHa He 3, a 2, a B lipa-
BOli wWacTH BTOpOre ypaBHeHus — He 4, a 3.
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) Sagawa ¢upmsl «Boablmas sHepreTwra», OoNNCaHHafd B KOHIE
pasg. 10.3. (UMcmonesyiite pmanmmme u3 yopaskuenms 30 ra. 10.)

3) 3amaga, npubefennad B yupakHesuu 20, 1. a) ria. 4.

n) Ilpamep (20) — (22), opusepenumit B pasg. 13.4.

40. [IpumendTe aJropUTM 9acTHYHOTO Nepebopa, ONHCAHHBIA B pas-
gere 13.7, nua pemenmsa Hmmecienylomux sagad. Ecam sagaga He
BHIpaskeHa B [JBOWYHHX (0yJeBHX) INepeMeHHHX, Ipeobpasyiite ee
K 9TOMY BHAY, LOpeMOe 9YeM I0Jib30oBaThed anropmtmoM. Ilocrpoiirte
mepeBo paGoTH aJTOpPHTMa, aHAJOIMYHOE JepeBy, H300paskeHHOMY Ha
puc. 13.7.

a) MopgupuuupoBanHad samada ¢upMbl «MyJIbTHKOHBeHep», ommcaH-
Hag B pasd. 2.2 W pelleHHAd CHMIVIEKCHBIM METOJOM B paspm. 4.4:

Maxcummsuposats 4z, + 28z, + Sz3 + 9z, + 63z5 + 11z

IpA OrpaHMYeHHAX
1y + Txy + 12y + 1z, + Tz, + 1z, < 15,
Tzy + 492y + Sz3 + 3z, + 21z + 2z, << 120,
3zy + 21z + Sz4 + 10z, + T0xs + 1524 << 100,

Bce z; = 0, 1.

6) 3amaga, mpuBefenHasa B ympakmemmm 18, m. a) rm. 10.

B) Ta sxe sajaga, B KOTOpOH HOCTOAHHAA B IPABOHl 9acTH LePBOTO
ypaBHeHHd paBHa He 3, a 2.

r) Ta sxe 3agmaua, B KOoTOpo#l HOCTOAHHAs B IPABOH 9acCTH BTOPOTO
ypaBHenusa pasHa 4, a He 3; paBHa 5, a me 4

n) Ta sxe Bamadga, B KoTOpoOil IIOCTOAHHAsA B NPABOM 9YacTH TepBOTrO
ypaBHeHHs paBHa 2, a He 3, a B IPABOX 9YacTH BTOPOr0 ypapHeHHSA
paBHa 4, a mHe 3.

e) 3amada ¢upmel «MynbpTHKOHBeliep», OIHCaHHAA B KOHIE pasfie-
na 10.3. (Bocmoabpsyiitech manmbME ynpasHerdsa 30 ra. 10.)

) 3amadga, npusefeHHad B ynpamkmemmm 20, m. a) . 4.

3) Ilpmmep (20) — (22) w3 pasm. 13.4.

7) 3amaga, ODpHEBefleHHAas B yHpaskHeHnw:m 38, I. ) 9TOH TIIaBHL.

K) 3afjada, OpUBefeHHaA B yOpaskHeHom 38, m. 3) 9ToH TIJIaBH.
(Opumaare 0Lx;<<4.)

1) MakcummsupoBats —4x, + 5z + 23 — 3z, + z; Wpm orpaxu-
9eHUAX

—Az; + 2z, — 1z, — 1zs < -2,
—4xy + Sry 4 1zy — 3z, + 12y << —2,
2z; — 3z — 225 + 62, — 2z < 1,
Bce z; =0, 1.

41. PaccmoTpuTe B3amagy KOMMEBOSMKEpA €O CIeTYIONIME HCXOJ-
HbIMH JaHHLIMA:

Cig = 207 Ci13 = 4a Cry = 10’
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Co3 = O cas = 10,
¢34 = 6, cg5 = 6,
Ciy = 20,

rae ¢;; = ¢j; U MapIIpyT MeKIy TOPONAaMU i U j OTCYTCTBYeT, €CIH COOT-
BeTCTBYIOIee 3HAUEHHe C;; He IPHBEXEHO B YCIO0BMM. PelinTe 3Ty 3amauy
CIleNyONUMY MeTOgaMu:

a) MCKIIUEHUS IOANMKIOR,

0) IOMeUeHHHX MapIIpyTOB,

B) YACTHYHHIX I[AKJIOB.

42. TlpuMenuTe alrOpPHIM 9acTHYHOro mepeGopa AJIfA pelleHHmA CJle-
Aylome# HeIHHeAHOH 3aJaUM ¢ IBOMYHEIMA NEePEeMEHHBIMH, BOCIIONb30-
BaBINKCL METOROM, OMHMCAHHEIM B KoHme pasm. 13.7:

MaxrcumusupoBars 6z — 227 + 12y — 242 + 22323 — 5zl —
—zx3 4 4x§ 4+ 102,
Op¥ OTPaHMYEHUAX
3z} — 3z, + 2 <5,
zg + 423 + iz, — 6z, = 3,
Tz} — 25 + 3z, < 10,
Bce z; =0, 1.

VIIPAHEHUA HA IIOCTPOEHUE MOJIEIEN

B ynpasssenuax 43 —62 Hy;KHO IOCTPOUTH MOMENH I[I0YHCIEHHOTO
nporpammupoBarus. OOssarenrsHo pafite TouHOe oONpefeneHNe BCEX
HCIOAb3YyeMHX CHMBOJIOB, IPUBeqUTe 000CHOBaHHMe KajKIOro OrpaHmye-
HHUf ¥ B3a0MIOuTe HOeleByio ¢yuruumio. Ecam B ympakHeHn:m wumeloTest
qUCI0BHE JAaHHEE, 00A3aTelbHO MOTHOCTHIO NCHOAb3YyTe UX IPHU 3alUCH
Mopesn.

43. Ormen cTuuenfuit ¥ OKazaHHA MaTepuaibHOH MOMOMM CTYJeHTAM
OHOr0 M3 YHMBEPCUTETOB T'OTOBHT IIPEAJIOKEHHS OTHOCHTENBHO HaszHa-
4eHNA CTUNEHAUR Ha clenyiomuii rog. B xadvecrse Gynyuux ctumesgua-
TOB BHIOpPAHO M CTYQEHTOB, IpHYeM CTYAEHTY ¢ IpeqmojaraeTcsi HazHa-
YHUTH cTUOeHuio He Menee M; moan., i = 1, 2, ..., n. B pacmopske-
HHM oTfela MMeeTcs s pasiuamsx cranenpmil. Crumemnua j gaer cru-
meHpuaty a; moii. OTmen MoskeT OKasaThCA BRIHYKICHHBIM Ha3HAYUTh
OTJeIbHEM CTYQeHTaM II0 HeCKOALRO CTHNeHHUHE, 9To0H OHM MOJydaln
He MeHee 4eM To M; MONJI., HO PYKOBOACTBO OTfJela He MMeeT HpaBa
YMEeHBIIUTHL PasMep KaykJof CTUHeHAUU HUKe QUKCUDPOBAHHOH CYMMH @ ;.
Ecim crumenmusa j Ha paccMaTpuBaemblil roj BooOme He Ha3HadaerTcsd,
TO K BeINUNHe a; TpUGaBIAIOTCS IPOIEHTH, ¥ 3Ta CTUIEHANA MOKET OHTh
Ha3ma4uéHa B YBeIHYeHHOM pa3Mepe B CIERYIOIMEM TOxYy. '
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a) IMocrpoiite Mojielb Ha3HAUEHHA CTHOEHIWH, MaKCHMUBHPYIOILY 10
CYMMY COKOHOMIEIHEIX JieHer IPH YCJIOBHH, 9TO KajsALli CTYHEeHT IOJy-
9AT IO KpadHe#r Mepe M; ponid.

6) IloraxuTe, Kak HYKHO H3MEHHTH OTBET I. &), €CIH KaKIoOMy
CTYNeHTY i He pasperiaeTcs IoaydaTs GoJiee ABYX PasiHYHLIX CTHIEH-
mguit, a ofmas cyMMa ero CTHNEHAUANBHEIX JOXONO0B HE MOJKET IPEeBLI-
marb 1,1M;.

44. Apmunmcrpanus Imrara o0BABHIA TOPTE HA 7' CTPOHTEIBHBIX
moppsamos pua n ¢upm. Hu ¢ ogHoi ¢upmoii He sarmiouaercs Goxee
OIHOT0 KOHTPAKTa, B CBA3M C UeM 3aJady MOKHO PacCMAaTPUBATh KAk
3aJady O HaBHAYEHHAX, omumcamhywo B pasg. 6.4. IMo momumrmueckum
coofpakeHNAM YMHOBHHKMN aJMAHHCTPAIMH CTPEMATCS He BaKI0YATH
Goiee N KpyNHBIX KOHTPAKTOB ¢ (PUpPMaMH, PaCHOIOKEHHEMU 33 IIpe-
menamu mmrara. OGosuaumm uwepes 1, 2, ..., s KpymHee KOHTPaKTHI,
a wepes 1, 2, ..., t — QUPMBI, pacHONOMKEHHLIe 3a MpejejaMH HITATA.
Heanio apaserca MunuMusaus o6mux 3aTpaT IPpH YKa3aHHOM YCIOBHH.

a) ChopMynupyiiTe ONTHMU3ANHOHHYIO 3amgady.

6} oxaskuTe, 9T0 TP BBEOHUH NOMONIHATENHHOTO YCIOBUA B 337aTy
o masHaueHusnx (3) — (4) w3 pasg. 6.4 W OTHCKAHMN peUIeHAs 3aaYH
JAUHeHOT0 TMPOrpaMMHPOBAHUA (B KOTOPOH HeIodMCIeHHEIE OrpaHHde-
HOA HE YYATHIBAIOTCA) JOIYCTHMOE Ha3HAueHHE IOJydYaeTcs He BCerja.
(¥Yrasanue: paccMoTpuTe ciaenyiomui caydaii: n =3, s =t =2, N =
=1, Bce ¢;; =0, ¢;3 =rc¢3 =1, a Bce ocraipubie c;; = 2.)

45. MuoromuyiekcHasa 3afgada. ['yGepHartop mrara (CM. IpefBIAyIHEe
yIOpaskHeHHe) BKIIOYaeT B INPaBUIa 3aKII0YEHAA KOHTPAKTOB [JOIOJ-
HUTEIHHOE YCIOBHE, NMPEAYCMATPUBAIOMEe, 4TO B KajKIOBIA Tpexmecad-
1Bl IepHof HATAHAS depes IOJNTO0fla ¢ MOMEHTa HOAIMCAHN KOHTPAKTOB
¥ KoHYasA cpokoM 6 -+ 37 Mecsanes ¢ 9TOro MOMeHTA OVAeT 3aBepIiaThCH
CTPOUTEIALCTBO OJHOrO0 O0BEKTAa. DB COOTBETCTBUM ¢ 3THM YCIOBHEM
Raskmana (upMma IpeicTAaBHJIAa HOBHI NOPOEKT KOHTPAKTa, B KOTOPOM
CTOUMOCTD CTPOMTEIBCTBA ONMPENeNAeTCH 3ajaHHBIM CPOKOM ero 3aBep-
mretiusi. ChopMyaupyiiTe MOCTAHOBKY 3TOM ONTHMU3AaIlMOHHOM 3ajiadu.

46. PaccMoTpHuTe KIACCHUECKYI0 TPAHCIOPTHYI 3amady, aHAJIOTUE-
HyI0 OMHCAaHHOK B pasf. 6.2. BeegeM gomoinmMTesbHbe VCIOBHUA, 3aKII0-
qaI0Muecs B TOM, 9To HH OfHH HOCTABIIAK He MOMET 0GCayRUBATh Golee
M pasaugHHX ToTpebHTENel M HU ORMH HOTPeOHTENbh HE MOMKeT IOIY-
1aTh ToBapH Golee weM oT N pasiMYHEIX HOCTABMUKOB. [Ipeqmomosxun,
q9T0 NPH DTHX YCIOBUAX CYIMECTBYeT gomyctumoe pemende. Chopmyan-
pPyiiTe HOCTAHOBKY TAKOX ONTHMH3AIMOHHOH 3aauu.

47. CTymeHT IepBOTO Kypca OHHOTO YHUBEPCHTETAa peUMI B Tede-
HHie IIePBOr0 CeMecTpa IpOCIyMATh JeKIHHA MO WMATH IpegMeTraM, 000-
sHadeHanM A, B, C, D n E. Kaxpgstil npegMer 9UTAOT B YeTHIPEX IPyI-
max, 3aHHMAIOMHUXCA B pasnuumoe Bpema. OGoszmaumm depes Al rpyn-
ny 1, B xoropo#t uuraior mpeamer A, a uepes l,; — Haualo 3aHATHI
Mo 9TOMY IpefMeTy B gamuo# rpymme. [Las IpoCcTOTH IPEIIOIOMKMM,
970 KayK[BIA TpeAMeT TUTAT e/KeJHeBHO, a 3aHATHA B IPpyNOax HAagH-
matorest B 8, 9, ..., 16 wac. Ha BmGop crymenTa OKasHBaeT BIHAHHS
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BpeMs IpPOBENeHHUS 3aHATMHA W pelOyTalua npemnogasarensa. Ilycrh,
Hanpmmep, cuMpol P,y o0o3HaZaeT OpegmodrTeHHe, KOTOPOE OTAAET
crynenT openmery A B rpymme 1. K coxanenuio, OH He MO)KeT BHIGpATh
caMoe OpHUBIeKaTeNbNOe, C eI0 TOYKHA 3PeHHs, paclpeieleHne TIPEIMETOR
Oo rpylolaM B CBA3H C IEPeKPHITHEM 3aHATHHA BO BpeMeHH.

a) Mocrpoitte mMonens BHOOpA AOOYCTUMOrO PACOHUCATAA, MAKCHMH-
3UPYIOMEro CyMMY OILEHOK TpeqmodTelns CcTYHEeHTa.

6) YrayxuTe, KaK cileqyeT M3MEHHUTH MOCTAHOBKY B M. a), 94TOOH
CTY/IeHT UMeI dacoBoH mHepepHs ma oben B 12 mam 13 gac.

B) VYERaKATe, KaK HYKHO HM3MEHNTH NOCTAHOBKY 3ajadd, eciIH
IeJdb CTYNeHTa — MAKCHMH3HPOBATH HENPEPHBHYIO IOCIEN0BATeIbHOCTD
9acoB CBOOOMHOT0 BpeMeHM HagWHAasA ¢ 8 Yac. [0 IEPBOTO 3aHATHA HIN
B KOHIE [HA.

48. PaccmorpHTe 3apmauy, onmcaHHylo B ympaskHemmm 30 ra. 10.
Jlafite mocTaHOBRY 3TOH 3a/jaiM B TepMHHAX MEIOTUCICHHOTO IPOrpaM-
MHpOBaHHA.

49. 3apgaga pacmmEpeHms TPOHM3BOJCTBeHHHX MomuocTell. Dmpma
«ArpoxmMEK» mMeeT TpH npenupmaTusa. B mawaie mHTepmama 1 mpoms-
BORCTBEHHAA MOIMHOCTh KajKIOro mpemupuartua cocrasisger 10 egmum.
KR romny wmmTeppama 3 mpegupmarame 1 momsmHOo mMerh momuOCTh 11,
opepmpusTae 2 — MomHocTh 12 m upegupmaTue — 3 MomuocTs 13. Itn
MOKA3aTel! BHOPAHH ¢ TaKEM pacderoM, 9roGH K KOHOY HHTepBala 3
MOI[HOCTh KajKIOT0 IpeJUpPHATHEA GblIa JOCTATOTHOH A YAOBIETBOpE-
HUA cOopoca B pailoHe cObTa, 00CIHYKHBAaeMOM COOTBETCTBYIOIIHMM IIpe/i-
npustaeM. MOIMHOCTS Ka)KAOro NPeIUPHATHAS MOKHO YBEIHUHBATH
B TedeHWe mn060ro HHTEpBala TONBKO Ha Ieloe ducio efuHmm. [is
VOPOIMEeHHUA 3aJaud TPEeTHONOKHEM, 9TO OMOJHUTeIbHAA MOIIHOCTD,
BBOJMMAA Ha KaKoM-IMGo MHTepBale, MO:KeT OLITh MCHOOJAb30BaHA pJifd
VIOBIEeTBOPEHHS CHpoca Ha 9TOM e HHTepBale. llpmMem Takske, uro
JOCTATHYTAs MOIMHOCTH MBJISAETCA IOCTOAHHOH, T. e. 9TO OTKIOHEHHH
OT JOCTUTHYTON MOI(HOCTH B nI00yi cropoHy He HaGmiomaerca. Taxmm
06pasoM, CYmECTBYeT TPHA BO3MOMKHEIX BADMAHTA PaCIIMPeHHA MOMHOCTH
npegupusatas 1 or yposma 10 B mavame wmmrepBaia 1 mo ypomsma 11
B KOHIe HWHTEpBajla J:

I) BBOJ eguummpl Momuoct Ha mHTepBaie 1, II) BBOx enwHEUE
MomHoCTH Ha maTepBatde 2, 11I) BBog egmHEOE MOMHOCTE HAa HHTEPBA-
ae 3. (Tloxkamure, 9ro Aiid HpefUPAATAA 2 CYMECTBYET MeCThb TOIIYCTH-
MEIX BapHaHTOB yBenmueHHsA Momuoctdn ¢ 10 egwEMO B Hagale MHTED-
Basa 1 70 12 egmuun K Kommy mHTepBaia 3.) O6osHaunam wepes K;; (p, q)
3aTpaThl Ha pacmupeHne MOMHOCTY UPeAIPAATASN { Ha P e[(MHAI B TeIeHNE
WHTepBaJa ! IPA YCIOBEH, UTO €r0 MOIMHOCTh Ha HA4aJ0 3TOTO HHTEp-
BaJia COCTaBJIAJA ¢ eJUHHI.

TMonomum, uro D;; ectp cumpoc B paifone cOHTA, 0GCITYKHBaeMOM
NpeJIpHATAEM { B TeUeHHe MIOTepBaja f. Kcay MOMMHOCTH IpeNOpHATUA
He XBaTaeT [JUIA YIOBIeTBOpeHHA cupoca [y, To (HpMa BHHyAKIEHA 0CY-
MeCTBJIATh MOCTABKH HOPOSYKOHE B 3TOT pailoH ¢ ogHOro miau o6oHX
OpefOpUATHHE, 06CHYRABAOMIX APYrEe paiiosl. IIlpumem, 9ro BenmIm-
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Ha C;;; ONpefelsAeT 3aTpaThl HA NEPEBO3KY eMHUIM NPOAYKIWE ¢ MpeJ-
NPAATHA j Ha OpefUpHUATHe i B TedeHHe HHTepBaja I.

IocTpoitTe Mofenb ompefeleHHsT CTPATETUM pPAaCIIMDEeHMSI IPOH3BOJ-
CTBEHHOM MOIMIHOCTH KayKA0T0 IPeNIPUATHA, MUHHMHIMpYImed oliue
saTpaTsl M ofecHegmBamOIieil B TO jKe BpeMA HOJHOE Y/IOBIeTBOpeHME
cmpoca B TeYeHHe BCEro pPaccMaTPHBAEMOTO INIAHOBOTO HepHOJa.

50. ®upma «Oun O'Tpom» gomkHa cocTaBUTH KaleHTADHHIH ILTaH
(pacmucaunme) UpenyIpeAnTe bHON0 PEMOHTA IATH CBOMX KPYIHHIX arpe-
raToB, pacCIUTAHHEIHA Ha BoceMb Hefenb. Ilpenmonoxmm, 910 arperaTam
npacsoens Homepa I, 2, 3, 4, 5. Ilna pemonrta arperata 1 B Teuenme
mepBoil memeldn TpeGyercs 3aTpaTa deTHIPeX eMHHUIN pecypca (KOMLYCTHM,
9elloBeKO-HeMellb), B TeueHne BTOPOH HelelM — IecTH eHHHAIl H B Tede-
HUe TpeThed — TpeX emuHUI. PeMOHT MOMKHO HAa9IMHATL He paHbINe
Hauana Hemenlw 1 v He mosKe Hagajta HemeldW 4. AHaJOIHYHHeE [aHHHe
10 PEeMOHTY OCTAalbHEIX YCTaHOBOK NpHBefennl B Tabamme pme. 13.8.

Ilepsan | Bropas | Tperws
Arpera'l‘ Hepena HeneJsa HeJelist III):'I;;{JIB(? rlll(;?fgj::)e

PEMOHTA | PEMOHTA | PEeMOHTA

1 4 6 3 U 1 ' 4

2 3 ’ 2 5 ]] 1 j 3

3 7 1 1 ’| 2 ] 5

4 1 3 l 6 { 2 6

5 8 [ 9 2 “ 3 5

Puc. 13.8.

B raykmoM M3 YKa3aHHHX HI/KE MYHKTOB HMOCTPOHTE COOTBETCTBYIO-
fIyl0 ONTHMH3ALMOHHYIO MOIEIb.

a) Ilpegmomo:kuM, 9TO0 MaKCHMaJbHOE KOJUYeCTBO pafodeil Ccmibl,
yMerollleecs B TedeHue Hejlelu !, pasHo ;. Halimure gouycTuMuiii KajeH-
JapHuil naau (T. e. ompefeauTe HOMED HefedH, B Hadaje KOTOpo# cie-
ayeT NPHCTYNHTH K PEMOHTY KayKIOr0 arperara).

6) llpegmonomusm, uro dmpMa CTpeMHTCH MIHUMHSHPOBATL CyMMap-
HHe HefelbHHe KodebamWs B HcLoabgoBaHmH paGogedl cuin. [Tax,
HampuMep, B clydae HamGolee paHHer0 HadaJa pPeMOHTA KajKJoTo
arperarta ekeHefleldbHOe MCIONb30BAHNE TPYAOBHIX PeCypPCOB COCTaBHT
7, 16, 20, 16, 2, 0, 0, 0, a cymMa HemeabHEIX KoleGaHUN GymeT paBHA
(16 = 7) + (20 — 16) + (20 — 16) + (16 — 2) + (2 — 0) + (0—0)+
+ (0 — 0) = 33.]

B) Ilpemuososkum, uro ¢upMa cIpeMHUTCA MUHEMH3HDPOBATH MAKCH-
MaJdbHOe KOJHWYECTBO TPYMOBHX PpECypPcoB, MCHOIb3yeMhIX B TeUeHHE
JrI060fl HemeJNM, Ha OPOTAKEHHM BOCHMHHENEILHOTO HepHojia.

r) llpegmonosxuM, 10 GUpPMa CTPEMHTCA MUHMMH3HDOBATH MAKCH-
MaJlbHEIe HefelbHHeE KOJe0AHHA B MCHOOJHb30BAHHH TPYAOBHX PeCypCoOB.
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(Ecam peMoHT BCeX arperaToB HaudHaeTcfl B HaHGollee PAHIME BOSMOMK-
HEle CPOKM, TO MaKCUMalIbHOe Kolebauue coctaBUT 16 — 2 = 14 mempgy
yeTRepTol u IsTOH Hemexeil.)

i) lloxasrure, Kaw ciefyeT HM3MEHUTH OTBET M. a) B CJIENYOI[UX
clydyaAaX: PeMOHT arperata 3 Helh3S HAYMHATH [0 Ha4aja PeMOHTA
arperata 1; peMoHT arperaTa 4 [GoJKeH Ha4aThCSA B Ty yKe HENENI0, 4T
H peMOHT arperata S (ciaepoBarelbHO, «I03QHee Hadyalod PeMoOHTa BTOro-
arperaTa Telepb yiKe Hefesaa O, a He 0); peMOHT arperatoB 4 I 5 Helb3sd
HAUMHATL B OJHY H Ty 3Ke Hefenlo; peMOMAT arperara O Helb3fA HAUMHATD,
[I0OKa He 3aKOHYeH peMOHT arperata 1 (sto o3HadaeT, 4ro eclH, HANpPH-
Mep, peMoHT arperata 1 Hauudaercs B Hauasde Hemeam 1, To pemom?
arperata O He MO)KeT HadaThCfA paHee Hegead 4).

51. QOupma «Ilaxpunkm o0nmKelH» CHafiaeT CBOUMH H3[elUAMA
cerh He0OJBIMHUX PpecTOPaHOB, OTHycKawmux o00egsl ma goM. Pnpma
CTpeMHUTCA 06ecIedNTh KayKIOMy BJa/(eJbIy TaKOro LOMOBOTO PecropaHa
nocratouHylo npubmne. Paccmatpupaercs BOSMOKHOCTL pasMenieHus
7 HOBHX TOYeK IOoJ0o0HOTO THIA B KpyIHOM MuKpopaiione. Ilo umeromeii-
cs OleHKe, pasmelieH¥e pecTopaHa B UyHKTre j ofecmeuuT HOJydenue
HpHeMIeMOoro moxoma R; nph yclIoBuH, 4ro B pagmyce d MUIb 0T HEro
alaJloTHYHAaA TOProBaf ToYKa OoTcyTcTRYyeT. llpmmem d;; = 1, ecanu
OYyHKTH { U j pasMelleHHA NTOMOBHIX PeCcTOPalloB HaXOJATCA B Hpeleilax
pajuyca O mwib, U d;; = 0 B mporusiom caydae. Pupma paccydtaia
BCe BOBMO;KHEIE d;; M cTpeMHTCcA BHOpPaTh cXeMy pasMelleHWA HOBEIX
TOMOBHIX PeCTOPAHOB, 00eCHeUMBANNIYI0 MAKCUMHE3aNUI0 00Iero qoxoga.

a) Chopmynupyiite s1y 3amady B Bume MaTeMaTHIecKoil omTmMm3a-
OUOHHOH MOJeJNn.

6) IlokamuTe, KaKk U3MEeHHTH NOCTAHOBKY 3aJadwil I. 4), eClIH PHPM:
cuabskaeT TakKe CeTh 3aKYCOYHHEIX M MOMKET HCHOOIL30BaTh KaMIbid
U3 7 UyHKToB Jub0 B KadeCTBe [OMOBOTo pecTopaHa, aubo B KayecTne
3arycounoii. JIBe 3aKycodnile me NONKHE HaXOZWTBCA APYT OT APyra
Gamre wem B 10 mMumaax.

52. 3amaua o moxputuy. QPupma «Beumas HaMsATH» XPAHHT pasind-
iyl MHPOPMANWIO, 3aNMCAHHEYI Ha MATHUTHEX TentaX. OHpma nmomxna
COCTABHUTDH CTAaTHCTHYCCKHE JAHHHIE IO M Pa3IHIHLIM TeMOrpadUIecKu
XapaKTepucTHKaM (HagpuMep, TAKUM, RaK paclpefelende HacelXeHus
H0 BO3PACTHHIM TpPyNIaM, pacipejelenwe [0X0m0B, 00ecHeIeHHOCTE
JRUJIbEM W T. T. 0o BHOpaHHHM BochMU TropofckuM paiftomam). Ilpen-
TOJNO:KEM, YTO BeA Tpebyemas wHopMamusa XpaHUTCA B 7 MaccHBax.
IIpumem, uro I'; (j =1, 2, ..., n) — Bpema Houcka JIBM mymxuoit
undopManuy B MACCHBe J ¥ YTO BpeMA NOMCKA He 3aBHCHT OT YMCJIa Xapak-
TePUCTHEK, BMOMpaeMBXx M3 MaccuBa. HexoToppe m3 m BUf0B JaHBELX
sanucanbl 6ojiee 4eM B OXHOM M3 72 MaCCHBOB, T. €. PA3JIUYHEE MACCUBEHL
comep:kaT WHOHOPMALMIO, OTHOCAMIyIccs K ofnof M TOH e xapaknTepu-
cruke. [loxomnm a;; = 1, ecu ganwunie Io §-if XapakTepUCTHKe 3aIMCAHEL
B j-mM MaccuBe, ¥ a;; = 0 B npornBHoM cayuae. Tak, HaumpuMep, paBeH-
CTBO @43 = 43 = @49 = 1 yraswpaer, 4To aHHHE, OTHOCAINECH K Tep-
Boli XapakTepHcTHKe, samMcalni B Maccusax 3, 8 m 9.
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a) loctpoiiTe MOjeNb TEIOYNCIEHHOIO IPOrPAMMHPOBAHUA 15 oIpe-
JeJeHds TOTo, B KaKHUX M3 1 MacCMBOB IPOUBBOJIUTH IOUCK, 9TOGH
BHIOPATh JAaHHBIC, OTHOCAIMMMecsH KO BceM TpebyeMEIM CTaTUCTHYCCKUM
XapAKTEepPUCTHKAM, 3a MHHHUMaJbHCE BpeMs.

6) O0nAcHUTe, Kak ciefyeT M3MeHWTH MOAeNb, €CIM BpeMd IOMCKa
B MaccuBe j paBno I'; B ciayuae, KOIJlJa TaKol IIOMCK IIPOM3BOJMTCA,
ILTIOC £;; B Clly4ae, KOTMA B Pe3ydbTaTe HOMCKA IOJIYdYalOT XapaKTepH-
CTHKY .

93. 3amaua o mocraBre TpysoB (samada o moKpuitum). Dupma «ABro-
Ieracy JoJKHa JOCTABUTH IPYSH IATH CBOMM KJIHEHTaM B TeueHHe pac-
cMaTpuBaeMoro naus. Hiamenty A HymHo mocTaBUTH Tpy3 BecoM B 1 epm-
HUIY, KaueaTy B — B 2 eguHunm, Kiawenty C — B 3 eIWHHUIE, KiIdeH-
1ty D — B b eguunn u wauentry £ — B 8 equnnn. Pupma pacumoiaraer
YeTEIPBMA aBTOMAMIMHAMYE CIeYIOMeHd Irpy30moAbeMHOCTH: Manmua 1—
2 epuuuIE, MamuHa 2—6 eqWHHL, MamMHA 3—8 efuHHUI|, MaliMia 4—
8 egunun. CroMMOCTH OKCINIyATAIMM ABTOMALIMHEL | COCTABJIAET Cj.
[Ipemmosomum, 4To ogHA MamuHa He MOKET HOCTABIATE Ipy3 00oHM
KamenTaM A u C, aHaJOTMUHO OJHAa MAINWHA He MOKeT HCIOJbH30BATHCA
IJIA [NOCTAaBKH Tpysa ofoum wamentam B u D.

a) IlocrpoiiTe Mopesb 1[@T0UHCIEHHOTO IPOrPAMMUPOBAHNA [JIA OIpe-
JeJeHUdA TaKoTo HasHAueHHA ABTOMAMMH JJis JOCTABKHE BceX TPY30B,
NpU KOTOPOM MHMHHMHSUPYIOTCA CyMMapHEE 3aTpaTH.

6) IloxaskuTe, KaK HY;KHO M3MEHHTH DTy MOeI]b, eCIK IPH JOCTaBKe
Tpys3a KJIMEeHuTy i OpOU3BOAATCSA IONMONHHUTEIbHEe 3aTPATH C;j.

8) llora)uTe, KAaK M3MEHUTCHA MOJIeNb, €CIM ABTOMAIIMHA HE MOMKET
B TeueHMe [HA caelaTh OGojdee ABYX pPeHCoOB.

r) Pasbacumre, Kakoe BIMAHHE OKas3hiBaeT Ha MOJe]Nb BBefleHEe
JONMOJHUTEJBHEIX OTpaHMICHUN Ha BO3MOKHble MAPIIPYTH ABWREHHA
aBTOMAIIWH.

54. Opguo He6GoXbIlOe HOpeqUpHATHE HMPOM3BOJUT UeTHDe BHJA H3le-
auii. OGosznaanm yepes Dy norpeGHOCTD B H31enuAX k-ro BUja Ha MHTEP-
Bane t, e k =1,2,3,4ut =1, 2, ..., T, upexmnonaras, uro Jo6oe
D,, — uenoe. Ilycrs z; oGosmauaeT ypoBeHb (00eM) IIPOMBBOACTBA
usgenu# suma k na wHTepBasde f. llpmMeMm, uTo Ha KasKioM HHTepBale
BeCh CIPOC AOJKEH YIOBIETBOPATHECH, OTHAKO B TedeHHe KaKOIro-ImHo
HHTePBaJia MOMKHO BBHITYCKATh NPONYKIHUI HA CKJIAA U HCIOIb30BATH
ee A YIOBIETBOPEHUA CIpoOca Ha Hocieqylomux mHTepBadax. Ofosna-
9UM 9epes Cj;ZTy; NPOMBBOJICTBEHHDBIE 3aTPATH, COOTBETCTBYIONIAe YPOBHIO
Z;, a4 uepe3 hy — CTOMMOCTL CofepsRaHHA 3aIAacOB HM3felHit Bupa k,
XpaHAMAXCA Ha CKJIaje K KOHIy paccMaTpueaeMoro wnTepBata. (IIpm-
MeM, 94T0 B HauaJe WHTepBalia 1 ypomemp samacos paseH nyiwo.) Iloka
4TO YCIOBMA 3amaud He OTIMYAIOTCA OT YCJIOBAH MOJelaM, OIMCaHHON
B pa3g. 8.3. Opuako BBOXWTCA [OMOJMHMTENbHOE OIPAHUYEHHE, 3aKJIO-
Yaomeecsd B TOM, YTO B TedeHue JI000ro WHTEPBAJa MOKHO BLIIYCKATh
He (OJee ORHOrO BHUJNA H3TEIUI.

a) llocTpoiite ONTUMMBALMOHHYIO MOHENb, YIUTHBAOILYI0 3TO Hpo-
H3BOICTBEHHOE OrpaHUueHHeE.
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6) Chopmynmpyiite 3a5ady B TepMHHAX PEKYPPEHTHOTO COOTHOMIEHHA
JMHAMAYECKOr0 MPOTPAMMMPOBAHMA.

99. llokakATe, KaK MOMKHO OLIKCATH HePEMEHHYI0 CTPYKTYPY 3aTpaT
B MOJelHM yUpaBleHUA 3alacaMd, IpUBeIeHHOH B ynpakienu:m 44
ra. 8, ¢ DOMOMBIO adOapaTa MNeJOYACIEHHOTO IPOTPAMMHDOBAHUA.

96. llorasxuTe, KaK MOMKHO ONHCATH MEPEMEHHYIO CTPYKTYDPY 3aTpaT
B MOfIe]IM VIIpaBIeHHs 3amlacaMd, OPUBeleHHOW B ympaskuenunm 9 ria. 9
€ NOMOMBI0 ammapara MeloYUCIeHHOro IPOrpaMMEPOBAHHA.

57. PaccMoTpuM Mofeb Tel0YACIeHHOTO IPOrPaMMIPOBAHEA, COTEp-
KaIMyI0 TONBKO OyJleBH LepeMeHHEe.

a) Ilpegmomo:xmM, 9T0 Mofeldp BKIOUAET WIeH Z Zsri (BXOmAMMA
B IeleBy0 (YHKIWIO WIM B OXHO M3 orpaHwdeHuit). llokamure, Kak
MO}KHO BHIPA3HTH 3TOT WIEH ¢ MOMOLIHI0 OyIeBoil IepeMeHHOH y npHd
YJCAOBHMA, 9TO BBOSATCA OTPAHHYCHHA Zy | L5 + Zg — Y << 2 U —2y —
—z; — x9 + 3y < 0.

6) Hax o6obmaercs MeTom, MCUHOIB30BaHHLIA B . a), Ha CJIydail
(z)P1, (x2)P2, . . ., (2,)P, THe Hd060e p; = 0? [O6asarensHo HCmOAB-
3y#ite ycmoBEsA, Korga B m. a) p; = 0.]

B) Iloxasumre, a0 2P, rme p > 0, MoKHO BLIPasHTL gepes z;.

r) Ilpumennmre pesyabTaThl, NMOJAy4eHHEE B HPENHAYIIAX IYHKTAX
B yupaykHeHMH 42 3TOH TriaBhL.

58. HBagparmumas 3amaua o HasHaueHusx. Kowmcynpranmonnaa gup-
Ma ¢AZPCOH» JaeT CBOMM KIMEHTAM PeKOMeHJAUWH OTHOCHTEIBHO BEILOJ-
HeHHA OPOEKTOB KOMIIOHOBKH NPOMBIONIGHHBIX HPeqUPHATAA H ydpe-
KueHEH. XapakTepHOU 3ajadell, BO3HAKAOMEN OPH pa3paGoTKe TaKOTO
OpOeKTa, ABJIAeTCS BHOOD pasMmemeHWsa 00GOPYNOBATHA Ha HOBOM IPe-
ODHATAY, pa36HTOM HA 7 pas3IdYHHX MPOUBBOJCTBEHHHX YYaCTKOB.
Ha xasxmom yuacTre mo/pKeH GHITH pasMenieH OfMH H3 Pa3iMYHHEX TPO-
H3BOACTBeHHHX arperato. Ecim, Haupumep, oqun arperat tuma 1 pas-
MellaeTcA Ha Y9acTKe 3, a OfWH arperar THOa 2 — Ha yd9acTKe 9, TO
TAKOH KOMIIOHOBKE COOTBETCTBYIOT 3aTPATH Cy3; 25, OOYCIOBJIEHHBIE
TPaHCHOPTHPOBKON MaTepwasioB MeykAy arperatamu 1 m 2, mepemere-
HHEeM 00CTy;KMBAIOMEr0 MepcoHalia Me;Ay HHMH H PacCTOSHHEM MEMETY
yaactkamz 3 m 3. (Ilockonsky umeercs Bcero n? nonapHbiz KomOUHATHR
pasMeIeHHAs arperaToB IO YIacTKaM, o0Iee KOJIUIOCTBO KOdHPUIHEHTOB
3aTpar ¢;j, p cocrasuser n'.) llocrpoilTe Mogenp pasMenieHNA arperaTos
0 yJYacTKaM, MHHHMHBUPYIOINYH 3aTpats. (Ykasanue: menesas QyHK-
OusA Mojeld ABAAETCA KBaJpPATHYHOH.)

99. CymecTByer mejouncieHNasa MOCTAHOBKA 3a0a9ll KOMMABOMKEDA,
OCHOBANHASl Ha HMCIONB30BAlIMA OYIeBHX HepeMeHHBIX ;. OHAUEHHE
Z;;n = 1 ompepesser, 410 £k ecTh mOJOeHHe B THUKJIe, KOrJa KOMMU-
BOSEED HaXofguTcA B TOpOje [ M OTTYHA HOepeesikaeT B ropox j. B xo6om
ouxiae ana ropoga 1 mpuamMmaerca k£ = 1. ammmmre mompoGHO Bee
OrpaHWYeHES H TeJeBYI0 (YHKINIO B TaKOH DOCTaHOBKe [JA 3a7add,
BKJI0Yalomel geThipe ropopa. (Yxasanue: KOMMHBOSKED B XOfe CBOErO
o0be3jia JOJeH BHE3KATh W3 Kaykgoro ropojga. Ecam B monomenum k
OH HaXOAHWTCA B TrOPOfe i, OTKy/Aa Ilepee3skaeT B ropoj j, To, Iomajas

7



MOJIEJIM OEJOYHUCIEHHOTO HNPOTPAMMUPOBAHUA 315

B TOpof j, OH OKaswBaercA B mouaoxkeHnd k + 1.) Obsasarenabno mosacum-
Te, [OYeMYy B 3TOH IOCTAaHOBKe HMCKIYeHA BO3MO;KHOCTH 00pa3oBaHOA
HOJIUKIOB.

60. HamengapHoe INIaHUPOBAaHHE METOIOM KPUTHYeCKOTO myTH. Pac-
cMoTpHTe 3agaqy PupMEr «BauTHCTPOIY, onHcaHHYIO B pasa. 6.0, ¢ ycio-
BUAMN, IpuBefeHHmME B tabamue puc. 6.13. llpegmonosxum, gro misa
BBIIOTHEHNUS KayKqod omepanuu Tpefyercd 3agaHHOe KOIMIECTBO gedu-
[ATHOTO pecypca, HaOpuMep pafodero BpeMeHH, B TeJeHHe BCErO Npo-
mecca OCyIecTBIeHHs dToil omeparum. Tak, HanpuMep, UPH YCIOBHH,
qT0 NpPOJOIKUTEILHOCTh Oomepamuu A cocTaBisfer !, eIWHHUI] BPeMeHH,
MPEfONOKAM, IT0 B TeIeHHe Ka:KAOH HelelW BEIONHEHWS 9Toil omepa-
ouu HY;KHO r, deioBek. llpenmondomum rtakske, 4To [, ecTh Makcu-
MaJbHOe KOAHMTecTBO pafodlmx, KOTOPHX MOM{HO HCIOIb30BATH A
BLIIIOJIHEHUsA BCeX IIPOM3BOACTBEHHHIX OIepanuil Ha NPOTAKeHUH
Hegejxu p.

a) IlocTpoiTe MaTeMaTHUECKYH OOTHMU3AIMOHHYI0 MOMENhL 3agadgu
mpegmonaras, 9TO [eJbio, KAK H Hpe/e, ABIAECTCA 3aBepPIICHAE KO-
mjexca B MEHAMAJLHO BO3MOKHOe BpeMA. (¥kasanue: BBemuTe OyieBHI
HepeMeHHEE, ONpeqedd0INue Hefelo HaTala onepanun. Bripasure cpok
Hagajla ONepAlldH Wepe3 OTH HepPeMeHHEBIe M MePemuIInTe COOTBETCTBYIO-
muM 06pa3oM OTpaHMIEHHS ciaegoBanus (2) — (6), npHBefeHHbIe B pas-
geae 6.6.) O6bAcCHATEe, KaK U3MEHHTCA NOCTAHOBKA 3aJadH, €CJIU HHTEH-
CHBHOCTb HCHOOJB30BAHHA PAcCMaTPHBAEMOTO pecypca MeHAETCS emkeHe-
JelbHO B Te4eHWe BCETO CPOKA BHEINOJHEHHS oOepaldd.

6) IlokaykuTe, KaK HM3MEHHTCA MOMgedh 1. a), €CAH YIUTHBAETCH
BTOPOe orpaHMYeHHe, HaKJIaJeBaeMoe Ha pecypc HMHoro Bupga. Ilpex-
HOJOMAM, HAOpUMep, 9T0 Ha HPOTSKEHNM BCETO CPOKA BHILOJIHEHHA
omepanuu A e;KeHemedbHO TPeOYIOTCA 3aTPATH S, eIMHHI, HTOTO pecypca
7 910 Sp ecTh MaKCHMalJbHOe KOJHIecTBO JaHHOTO pecypca, HMelomeecs
B HaJWYWM s BHIOOJHEHUA BCeX OMEPaLi B TeUeHHE HENedd p.

61. HanenmapHoe niaHWpoBaHHE METOJOM KPHTHYeCKOTO nyTH. Pac-
CMOTPHUM BHOBB tpumep ¢pupmul «Brurucrpoity, onucannuil B pasg. 6.6,
yea0BAA KOTOpOTo npuBefeHn B Tabuaume pue. 6.13. lpegmonosxum, aro
CYINECTBYET HECKOJBKO AJbTePHATHBHHX BADHAHTOB pealH3alHuA BCeTo
KOMIUIEKCa. B 9acTHOCTH, BMecTo omepamuu D MO:KHO BEIINOJHUTEH JUGO
omepaymio G, 1uGo onepanuoo H. FEciam poimomnserca onepamua G,
To omepanmum C HemocpeacTBeHHO uHpepmecTByioT omepamuu A um G,
omeparmuu D — omepanmsa B u omepamuu £ — omepamua B. Ocrananmnie
madHBle, DpuBeneHHHle B Tabamme puc. 6.13, me memsmioresa. Ecam me
NpPAHAMAETCA peliende BHOOIHATH omepanuo H, 1o »ta omepamus He
UMeeT HeIOCPeACTBEeHHO NPEANIeCTBYIOMUAX, onepamud L Hemocpen-
CTBEHHO HpefmecTByeT omepanusa B, omepaumm F — omepamuu C,
E u H. OcransHble gaHHbE, DPUBeeHHbIe B Tabaume puc. 6.13, ocrarorca
Ges maMeHeHuil. Mamenure mocraHoBKy sagadu (1) — (6), yura B Heid
BO3MO;KHOCTD BEIOOpa Memxny omepamuamu D), G u H. Lexswo 3sgecs,
Kax ¥ TOpeskje, ABIAeTCH MEHUMHA3aTUA NPOJONKUTEIBHOCTH Pealn3ainu
KOMILJIEKCA.
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JOIMOJHUTEJNBHBIE YIIPAJRKHEHUA

62. Damasc cGopounofi summu. CHopouHas TMHHA COCTOUT U3 PHAIA
paGoumx mecT, Ha KayKIOM M3 KOTOPHIX MOKHO B Ipoliecce cGOpKM m3me-
IdA BHIOJNHATL ofHY Ham Gouaee omeparmit. llpemmonosxum, uto Bcero
Hy;XHO BRIIOJTHHUTH IDECTH OHEPaNHili ¥ Yro H3melne IPOXOAHET Mo cbo-
pouHoil JEHEU, ABHTaACh oT paboyero mecra 1 K pafouemy mecty 2, . . .
BILIOTE g0 HmociaexHero pafouero Mecra. Ha raskmyio omepamuio saTpa-
uympaerca f; mub. CyMMapHOe BpeMs BHIIOIHCHHS BCEX oOlepanmil Ha
omHoM pafoueM MecTe He J[OJKHO HPEBHINATH BeJdduMHE 1, Ha3pBaeMoM

Hemocpener- IPOJOKUTEILHOCTBI0  TUKIA
Ouepa- BenmHO mpen- | LIPOAOMKM- aunnu. Ilpmmem B paccmar-
oUs g mecTRylomue TeALHOCTE puBaemom mpumepe [ = 10.
omeparuu ontepanymit £; Onepanun [o/UKHH — BBIIIOJ-
HATBCA B OIpeqeeHHOM IIo-
1 — 5 pagke. OrTHommeHme ciaegoBa-
2 - 6 HUS ME/KIY ONeparuaMyu ¥ HX
3 1 2 OPOONAHTeABHOCTH  3aAHH

4 2, 3 b] taGnunein pume. 13.9.
5 1, 2 4 OnruMusanmonHasa 3a7ada
6 4 3 3aKJIF09aeTCA B MUHEMHU3AIIHM
guciaa pabodux MecT HpH yc-

Puc. 13.9

N0BEE cOONIOMeHUA 3aJaHHOH
HpOJOKATEIBHOCTH IUKJIa W COXPAHEHUS 33aHHOTO OTHOIIEHUS Clie-
nosaHusa. IlocTpoiiTe MaTeMaTHUeCKYI0 ONTHMHUZANUOHHYI0 MOLENb TOH
3agaau. (Yxasanue: NPHHATH Z;; B KauecTBe OyJeBOH IepeMeHHOMH, paB-
Ho#l 1, eciiu omeparus i BunonHsAerca Ha pabouem mecte j. Ilpm ocyme-
CTBJIENUH oHepamuil Ha KajkgoM pafodeM MecTe [gOJKeH BBHHOIHATHCA
3afaHHBINT IOpPAMOK cilemoBaHms. IlIpOKOKUTENBHOCTE BHIOJIHEHUA
BceX ollepanuii Ha nw0O0oM pabodeM MecTe He [0JKHA NIPEBHIIIATH
T mun.)

63. 3amaua omepaTHBHO-KaleHgapHoro InaHupoBanmsa. llpemnmoro-
JKAM, 9T0 MUMEeTCH TPH JAeTaJu M Hy;KHO OHPeHNeJMTh HOPANOR HX obpa-
GoTkHd Ha n cTaHKax. Haskmas meralp moiHa cHadala o6pafaTHBaThCA
Ha crauke 1, sarem Ha cTaHke 2 W T. . BILIOTH A0 cTauka n. Ilocaoemo-
BaTeJbHOCTh 00paboOTKHE ferTallell Ha KaKgOM CTaHKEe MO;KeT OHITH pas-
auuHo#t. OfosHaTUM Yepes f;; IPOOKHETENBHOCT 06paboTKE meramnu i
Ha cTaHKe j M HPeAIIONOKEM, 9T0 N000ast BelHIUHA I;; — Iedad. Lleapio
AIBISAETCA MHHHMH3alUA NIPOJOIKUTENBHOCTH 06paboTKN BCeX neTateit
Ha BCeX CTaHKAaXx.

a) IlocrpoiiTe memoumcaennyw Mmogmenab 3agaun. CGocTaBbTe mMOgpoO-
HYI0 MOfielb OpH n = 4. (Vkasanue: OONH U3 DOAXOI0B CBOMUTCH K TOMY,
uyrobbl IPHHATE B KadecTBe IepeMeHHOM z;; MOMeHT Hauajda obpaborkm
meranu i Ha crabKe j. [Ipu Takom momXxone Heo6xomMMO rapaHTHPOBATH,
uro0R HHE HAa OJHOM cTaHKe He obpabaTHBaloch OgHOBpeMeHHO Gollee
opHO# fmetanm # urofH ofpafoTka fgeTanm Ha cTaHKe j -+ 1 He HauuHa-
Jach 0 OKOHUAHHA ee o0paGoTKE Ha cTaEKe j. Jlpyroi mogxos 3ariio-
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waeTcad B BBefleHHH OYIeBHX HEPEMEHHBIX Z;j, LOCPEICTBOM KOTOPBHIX
ompefelaeTcs BRKIKYeHHe NeTadd { Ha k-e MecTo B LOCHeJ0BaTEILHOCTH
olepandil, BHIIOJHAEMBIX CTaHKOM j.)

6) YramuTe, BO3MOMHE 1IN Kakde-THGO YUPONeHHA B NOCTAHOBKE
3afjadf, eCIM HPHHEMAETCH YCIOBHE, UTO Bce AeTalu ofpabaTHBaioTcs
Ha KajsKIOM cTaHKe B OTHOM U ToH e nociaemosareabiocT. (MoKHO moKa-
3aTh, 4TO TaKOH KaJleHTApPHHN IIaH ABISETCA OUTHMAJLHBIM B clydae
JBYX WA TPeX CTAHKOB. [lJA caydas ABYX CTAHKOB UpPEIJIOsKed MPOCTOR
allTOPUTM OTHICKAHHUA OHTHMAJbHOTO DeUICHUS.)

64. 3amawa omepaTMBHO-KaleHZapHOro MIaHApoBaHHA. IIpuMuTe
B yupaskHeHnm 63, 4T0 Bce meTald AOMKHH o06palaTHBaThCA B OXHOIM
H Toi ke IOCTe0BAaTEJbHOCTH Ha KayKIOM H3 h craHkoB. JlafiTe Merop
pelieHNs 3afa4i, aHAJIOTHUHEI METORY YACMUNHBIL YUKA08, M3TOMEHHO-
My B pasg. 13.6. [Yxrasanue: npm sagaHHOM 9acTHYHOM BKIIOUYCHHH JeTa-
Jeit ma mecta 1, 2, . . ., £ B HocTeT0BaTeIbHOCTH UX 0GPAGOTKEA HEHKHION
OLleHKY 00mell HpomoKUTETbHOCTH 06paloTKH BeeX mgeTalell MOKHO
BEIPa3HUTh 4epe3 MOMEHT OKOHYAHHA K-H omepaium Ha KaMKEOM CTaHKe
I CYMMY NpPOTO/KHTENBHOCTeH omepamnui, BHIIOIHAEMHX Ha KarKIoM
CTaHKE W emle He BRIIOYOHHKX B KaleHJapHbIA maaH (pacumcanme).]

65. 3amaua o pamme. PaceMorpure ympaskuenme 36 »To#l TiaBE
H IOCTPOHiTe aJTOPHUTM peUIeHWA, AHAJTOTHUHHN aizopumMy 3sadanus
Mapwpymos, onucanHoMy B pasn. 13.6. (¥kasanue: npu sagamnnoM Habope
IHepeMEHHHX, HMEIMHX OUpeeleHHbe 3HAUCHHS, BEPXHION OIEHKY
3HAYEHUA TeNeBoll (QYHKIOUM ¢ TOYKH 3pEHHA ONTHMAJBHOTO BHOGOpA
3HaUeHHMH OCTANLHEIX HePEMOHHBIX MOMKHO Hal¥iTH, PeIIHB COOTBETCTBYIO-
mMylo 3a4auy IHHeAHOT0 HpOrpaMMHUpPOBAHUA.)

66. 3amaua ¢ QUKCHpPOBAHHHIME ILTaTeaMu. PaccMOTpUTE MOJelb,
OlMCAHHYI0 B ympaxueHuu 6 sToit raasul. [locTpoiite adroputm peme-
HNA TaKUX 3aJa4, AHATOTHUHBIH aazopummu aadanus Mmapupymos,
npusemeHHOMY B pasg. 13.6.

67. Keagpatnunas 3agada o Ha3HaueHHAX. BepHeMcsa BHOBD K mpH-
Mepy KOHCYIBTAaUHOHHOH (UPMEI «AHDCOHY, ONMHCAHHOMY B YHpajkHe-
unm 59 sroil rmase. PaccMOTpHM Bce BO3MOKHBIE HOMApPHBIE COYETAHHS
arperaros: (arperar 1, arperar 2), (arperar 1, arperar 3), .. ., (arpe-
rat 1, arperar n), (arperar 2, arperar 3), (arperar 2, arperar 4), . . .,
(arperatr n — 1, arperar n). AHaJOTHYHO PACCMOTPHM BCE BO3MOKHELC
momapHHe codeTaHHA padounx MecT (mecto 1, Mecro 2), (Mecto 1,
Mecto 3), ..., (Mectro n — 1, mecro n). Ilorakure, 4To cymecTByer
Beero 1 (n — 1)/2 monapHEX coYeTaHMI arperaToB U CTOJBKO JKe MOMap-
HBIX COYETAaHHU palodux MecT.

IIpencranum ceGe Tabauny, umeomyio n (n — 1)/2 crpok, mo ogHoi
A Ka)KA0oH mapwl arperaToB, W CTOJIBKO ;Ke CTONGIOB, IO Of {OMY I
Kaskgol mapnl paGoumx Mecrt. llpemmomo:xuM, 4To CTpPYKTypa s3aTpar
TaKoBa, 4TO NPH MoHTa)ke arperata 1 Ha pabouem mecre 3 WM arperara 2
Ha pafoueM MecTe D WIN MOHTaKe arperarta 1 Ha paGoueMm mecTe O H arpe-
rata 2 na paGoueM Mecre 3 3aTpaTH opuHaKoBH. WHbiME cloBamm, mis
OmnpefleIcEAA BeIMYMHEL 3aTpaT HYKHO 3HATH TOJBKO OfHO: KaKasa mapa
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arperaros (arperar 1, arperar 2) goiskHa OHTH pasMelneHa HA COOTBET-
cTByloment mape paGoumx mect (pabGouee Mecro 3, paGodee Mecto 9).
MoscuuTte, moueMy TaKoe SoOYyINeHHE 0 3aTpaTaX MOKET HMETh OIPAKTHUe-
CKHI CMBEICJ.

a) Tlpegmono:;kmM, 4TO 3aTPaThl, COOTBETCTBYIIIHEe HONAPHOMY COYe-
TAHUIO arperaTtoB ¢ IOHAPHBIM CcOYETAHHEM PabOYHX MecT, CBegeHEL
B KBAAPAaTHYI0 MaTpany. [laer mm pemexwme sagadm o HazHAYeHHH OpH
oTHEX K03 PHITmeHTAX BaTPAT OTBET [JA 3a/aTd O pa3MelleHHH 000pya0Ba-
uusi? (Ykasanue: opuMute n = 4 W TOCTPOHTe KBAaAPaTHYI MATpHIY,
OpmBedd B Heil HazBaHWA CTPOK W cTonOmoB. BmisacHumTe, manee, Bcerma
JU pelieHdAe 33Ja9d O HABHAYCHWAX ABIAETCH AOUYCTHMBIM A 3agaduid
pasMemeHUS 0GOPYAOBAHHA.)

6) Wcxons W3 BHIBOMOB, CHENTAHHHX B O. 4), OPENJIOKATE CIOCOOHI
MOTEPUKAIME HeCKOJIbKIX aJTOPETMOB PelleHAs 3aa9d KOMMUBOMAKEpa,
A310KeHHBIX B pasg. 13.6, KoTOpHe MO3BOJAIOT OTHLICKABATEL pelleHHe
3a0a9 O pasMelleHHH 00OpYHOBAHMA.

68. Ilpamoir amroput™ otcedeHus. Merom oTceueHWs, OMHCAHHEBIA
B pasg. 13.4, MoKHO OIpemeNuTh KaK «IBOMCTBCHHHEIA» B TOM CMpicie,
9TO IIOCTOAHHO BHIIOJHAIOTCA JBONCTBeHHHE OTpaBUYeHHsi (DOCIe TOTO,
KaK ¢ MOMOIIBI0 CHMILIEKCHOTO MeTofa HalijleHO0 ONTHMAJbHOE pelleHue
3aau® JHHEHAHOro MmporpaMMHpoBaHHMA 0e3 ydera Ttpe0oBaHWH melo-
anciennoctn). IlocieqoBaTenbHO MOJMyuaeMble pemeHUs He SABISIOTCHA
JOMYCTUMBIMEA TO YCJIOBUAM OpfAMOU 3afadl [0 IoclefHell HTeparui,
OOCKOIBKY JIWHIb HA DTOH WMTEPANH YHOBIETBOPAIOTCA YCJIOBHA IO~
9ACTEHHOCTH. IIpH WCIONB30BAHUMM NPAMOTO aJropuTMa TpeboBaHEA
OEIOTUCIEHHOCTH, a TaKiKe JdHeHHble OrpPaHMYEHHUA BBHIIOJHSNIOTCH
moctoaHHO. IIpaMoil aITOPATM, CXOQAMOCTh KOTOPOTO AOKa3aHa, TOgpo6-
HO B 9TOH KHMIe He paccMaTpaBaerca. OMHAKO HEKOTOPHIe IPHHIUINATb-
HBle HfeM, Je)Kailde B ero OCHOBE, MO)XHO IIO0KasaTh Ha KOHKPETHOM
mpuMepe.

IIpegmonoskuM, 910 EMeeTCA HCXOTHOE, IEI0TACIeHHOe, HO HEe ONTH-
MaJbHOE pemieHne, MOJIYyIeHHOE ¢ HOMOMIBIO IpsAMoro aiaropmrMa. Ilpm-
MeHEM OOBIYHBIA kKpumepull I CHMILUIEKCHOTO MeToma A BHIGOpa mmepe-
MeHHOI, BBOAUMOM B 6asHc Ha cileqywomeil wrepamun. [lalee mpuMeHuM
kpumepuli 1] caMIUIeKCHOTO MeToma AJs ONpefeleHHA MaKCHMAJIhLUOTO
3HAaYeHMA, IPH KOTOPOM BHIGPaHHas mepeMeHHAdA MOKeT BOHMTH B Gasmc
OpY OTHOBPEMeHHOM COXpaHEHHWM y BCeX OCTANBHLIX (asWCHEX mepe-
MEHHBIX HEOTpPHIaTedbHKX 3naveHnil., O6o3HaTUM 9T0 3HAYeHWe BHIGpaH-
Ho¥ mepeMeHHOI wepes 7 == 0. Ecuam ofnaEHE Begymui sleMeHT He pa-
BeH 1, TO CTPOHTCA OTCeYeHHE, UCIONb3YEeMOe B KAUeCTBe CTPOKH, B KO-
TOpoll TPOM3BONHTCA 3JIeMeHTaploe mpeofpasoBanme. IT0 OTCedeHHe
DOLKHO o0manarth CJIefyIOMUMHA CcBoWcTBaMu: 1) Begymuid »ieMeHT
nas BHOPaHHOM HepeMeHHOH paBeH 1, BcieqcTBHe 9ero Bce KoadduineH-
TH W (asucHHe HepeMeHHHE HOCIe 3JIeMeHTADHOTO MHpeoOpa3oBaHAsA
ocrawrca nerounciaeHHmMA; II) KoHcTaHTa B IpaBoif WacTH Me IpeBOC-
XOMUT BEIHYWHB 7, BCIEACTBHE dero 0a3WCHBe IMepeMeHIHeEe OCTAIOTCA
HeOTpHUIaTelbHBIMA. PaccMOTpUM ¢moco6 OTHCKAaHMA TAKOTO OTCEUeHHSA.
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Briumcsnum otHomenns mo xpumepul Il w BO3BMEM Temeph HEXYIo
9acTh Kaimgoro oruouiends. Brbepem nw6yio CTPOKY, i KOTOpO#
HeJas 4acTh OTHOIIEHHS MeHbine uiau pasHa r. (Ecau nMeeTca HeckoabKo
TaKHX CTPOK, TO BHOHpaercs CTPOKa ¢ HaHGOdbMeH NeJoll HacThIo.)
B xauecTse BcHOMOTaTeNbHOH ONepamud pasieluM BHOPAHHYIO CTPOKY
Ha Kos(pgpunmHMeHT BBOUMOH B Ga3Hc NepeMeHHOH, a 3aTeM IIOCTPOMM
orTcevyenye, ompepeisemoe pupaysenumeM (12) ms pasp. 13.4. Iomonmmm
VPaBHEHHsI 3THM OTCeYeHUeM, BHIIOIHUM dlIeMeHTapHOe mpeobpa3oBanue
U BepHeMcsa K kpumepuio 1.

(Ecim 7 << 1, T0 KoHCTaHTa B MPABOM YacTH OTCEUEHMS 00s13aTeTbHO
pasua (. CremoBaTenpHo, Ha TAKOH HTepanuu 3HaueHWe NeleBoil QYHKIUR
He yayumaercsa. i obecliedeHNsi CXOMMMOCTH MeTO]f HYKHO MOTU(HALIHA-~
poBaTh TaK, 4TOOHK MCKJIIYATAch BO3MOKHOCTH o6pa3oBaHma GeckoHed-
HOH TOCTIeOBATEIBHOCTH OTCEUEHHIl, MMeuX HYJTeBHe IpaBHe UacTH.
3dmecs sra MomHQWKalUMA He W3JIaraercs.)

IlpomemorcTpHpYeM paGory anropuTMa Ha CIeqyIOmeM, HECKOJIbKO
M3MeHeHHOM mnpumepe ¢upmbl «MympTmroOHBeltep» (pasm. 2.2 m 4.4):

zg — 4xy — 9z5 =0 (crpora 0),
1y + 123 + 25 = 12 (ctpora 1),
3zy + 10z, + z; = 85 (cTpora 2).

(IlokasuTe, 4TO 3HeCh MMEKITCA CHEAYIONMe OTINIMA OT WCXOTHOTO
BapUanTa, pacCMOTPEHHOrO B pasp. 4.4: lepeMeHHbIe T, ¥ &g OUYMIEHH,
mepeMenHas I, NPUWHATA paBHOM 3, a 3aTeM HCKIIOUeHa, BTOpoe oOrpa-
HUYeHUE TaKyKe HCKJIIYeHO.)

Ha ueproit urepamnu maa BBofa B Gasuc BRIOepeM IePeMEHHYIO Zj.
Brmoanus BhiamciIeHHs, npexycMoTpeHHbe kpumepuem 11, HaiineMm, dro
r = (85/10) = 8,5. IlopropuMm BHUMCIeHHs OTHOWIEHWH, WCHONBIYH
neJble 9acTH, B pesyabTaTe dero modyuum suawenma [12/1] m [85/10].
HMockoabry toabro [85/10] < r, wymno sammeaTh OTCedeHHE TO ypaB-
HeHHIO B cTpoke 2. B KadecTBe BCIIOMOraTeilbHOrO BHYHCIEHHWS pasme-
aum crpoku 2 Ha 10, momyuur B pesyibTaTe

3 1 35
oot ot gt =g

9TO OPHBOAUT K OTCe9ICHNIO

z3 + 23 =8 (ctpoka 3),

e Is — AONOJHAKINAA NepeMeHHaa oTcedeHmsa. JoGaBuM CTPOKy 3
¥ BHUONHAM 3JeMeHTapHOe MpeobpasoBanme WO 3.

a) Ilonyumrte omTUMaIBHOE pelleHWe 3aJa9d C IOMOMBI0O pACCMOTPEH-
HOTO a’xroputma. [Yrasanue: HeoGxogmmo HallTH eme TPH OTCedeHHSA.
SHauenwe 1eneBod ¢ynxkumm pospactaer ¢ O mo 72 (mocue aneMeHTap-
Horo IpeoGpasoBaHAA Mo cTpoke 3), zaTem mo 76 m go 83, ocraBaschk
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pasEbM 83 Ha mociegueit mrepanuu. Ciemyer BBecTH IOMOIHSIONTE
HepeMeHHble Ty U Iy, AJAA HOJXYYEHUS CXOTUMOCTH HEOOXOZMMO BHITION-
HATDH 3JeMeHTApHEE TPeoGpa3oBalusA 1O MEeDEMEHIEIM Zg U Zy. IIpH ale-
MeHTAapHOM mpeo{pa30BaHUM II0 IepeMelHodl z, BHOHpaercsa cTpoka 1,
4TO0 IPHBOAET K HOCTPOEHMIO oTcedeHms. llosicumre, mouemy oro Tak.]

6) IlpumeHuTe aNTOPUTM JJisA PENIeHUs WCXOXHOTO BapHaHTa 3a/adl
¢upmur  «MyabTHROHBeEHEDY.

69. Teoperuxo-rpynmosoii axropurm. IPeKTHBHEIT MeTom peile-
HHUS 33749 NeJIOYHCIEHHOr0 NPOrPaMMHPOBAHHA OCHOBAH Ha HCIOJNB-
30BAHHU TEX CBOMCTB 9THX 3a7a¥, KOTODPEE PAacCMATPHBAIOTCA B pasgele
MaTeMaTHKH, Ha3hiBaeMOM TeopHeil rpynn. Paccmorpenme Taxkoro mogxo-
Oa B MeTaisX BREIXOJHUT 3a PAMKH 9Tofl KHHMTA, HO €ro CYMHOCTL MOKHO
IOACHATL Ha KOHKPeTHOM mpuMepe. OfGparnMcsa BHOBb K 3amage GHPMEI
«MynpruroHBeliep», ommcaHHOH B pasg. 2.2, pellieHWe KOTOPOH CHMM-
JMeKCHBIM MeTOf[OM TpHBegeHo B pasfm. 4.4. Pacemorpum ypapmenus (7)
Ha nocixepHeir mrepanmm. Ilycre aidrefpamveckoe BHIpasKeHHe OJHOTO

7

u3 ypasHeruil (7) H@Meer BuUf EA ;z; = B. Torma MomHo 3ammcarts
fr]

4, =41+,

rme 0 <<f;<<1u B =I[B] 4+ f, rue B cBow ouepens 0 << f << 1. Nurmn
cloBaMH, f; ecTh fpoOHas 9acTs 4;, a f — gpobuas gacrs B. Temneps aT0
ypaBHEHUE MOM{HO IIPEICTABUTH CIHEIYIOMUM 00pa3zoM:

2 [4:] 2+ 2 fixi=1B]+1.

O6bsacHATE, 1I0YEMY MJIA MOJYYEHUA JI060TO NOIMYCTHMOTO IeI0dMCIe-
7

HOTO pemeHMs HeoOXOmWMO, YTOOKL BEIpasKeHUE Eflxl — f ©6mno
=
uexsM. llokaskmre, uro ecam x; — GasucHas nepeMennas, to f; = 0.

OfBpacuuETe, UCXOAA U3 3TOrO, I0YEeMY IIePeMEHHAA z; MOJKIA YAOBIe-
7

TBOPATH YCIOBUIO 2 fiz; = f (mod 1), T.e. mus obecmedenus KOMy-
=1
CTHMOCTH pemIeHHsA JieBafA dacTh HOMKHA OTIHYATBCA OT lipaBoidl Ila

ejgoe YHCIO.

oxasxure, obparmBmucy K ypapHeHusiMm (7), 910 TakuM ofpaszoM
JOJKHBL BHIIONHATLCA YCIOBUA

3 6 1
2+ «’U4+’7—9«”5+7«T7E7 (mod 1),

2‘}‘%554‘}‘ x5—}— (mod 1),

\]IN q]»—s \1}

=7
5 4 1 6
Tyt Tyt = T+ 2=~ (mod1).
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Iloxaskure, 4T0, YMHOKHB 00e 4acTH 3TMX YpPaBHeHMH Ha 7, moayduam
IKBUBAJIGHTHEIE BHIpayKeHUSA

oxy + 2z, + 3zs + Oz, 1 (mod 7),
1z + 6z, + 225 + 42, =3 (mod 7), (M)
22y + bz, + 4x5 + 12;, =6 (mod 7).

[Tokaskure, uro NpU MOXCTAHOBKE MOIYCTHMOTO PEUICHNAA CUCTEMBI
ypasueruit (M) B (7) moayuaem Ienbie 3HaUeHVA 0a3MCHEIX IepeMeHHHIX,
OfHAKO JTH 3HaueHMsA He O00A3aTeNBHO SBIAIOTCH HEOTPHUIATEIbHBIMH.

WUz cuctemnr (7) u3BecTHO, YTO 3uauYeHWE UEdeBON QyHKIMH OymeT
pasuo %%/, — 3/;xy — Wox, — Blx, — 3/, TlodTOMY OTHICKHBAIOTCSA
DONYCTHMble 3Ha4YeHUsA He(asMCHHX IIepeMeHHBIX, MHUHHMM3UpPyIOMue
puipaskenue 3z + 11z, + 13z5 + Sx; (urobm uaGasurnes or ppolefi,
BCe BHIpaKeHMe MedeBod QYHKIUM yMHOMKeHO Ha 7).

Tloraskdre, 9T0 MPU COOTHOMIEHUAX IO MOAydw 7, 3asaBHHX B (M),
Zy = 2 »KBUBJEHTHO x5 = 1; x5 = 2 okpuBallentHOo 27 = 1; 25 = 27 =
= 1 okpupaientHo z, = 1. B ocHOBe 3THX yTBep;KEEHUH JNeKUT MPUH-
A, 3aKA0YIA0MAACA B TOM, YTO HMeeTcHd rpyla U3 ceMH cTOJGIOR,
B KOTOPO# KaykABIH cTONOEI] COMEP/KUT IO DIAEMEHTY, COOTBETCTBYOIMEMY
KKION CTPOKE; TAKOMY DJIEMEHTY CTABUTCA B COOTBETCTBUE II000H
Ha0op IeJNHX 3HaUYeHUH z, BXousamux B cucremy (M). B paccmarpusaemonm
OpuMepe MOKIO HOCTPOMTL TakHMe ¢TOIAOWBI, B3AB J1060# ¢TONGEI Koad-

I

I

)
dunnenTor, fonyctuM npu zy | B (M) ato | 1 || , n BeramciuTes cTONGIH:
2
5.12
1z |, 25 =0, 1, ..., 7, mpousBoga Bce oONepaluy MO MOFYII 7.
2,
IloraskuTe, 9T0 B UTOTE IONYIUM
0 56 3 16 4 2
01 2 3 456
0 2 461 3 5
1 2 3 4 5 6 7

rge 4Mcla, HabpaHHBE HOIYKUPHBIM ITPUGTOM, CIY:KAT HAeHTHOHKA-
Topamu cronbuos. OTmermMm, dgro 4 ompegeinster mpasyio wactb (M).

Munumusanuno paccMOTPeHHOHR BHINE MedeBol QyHKIUHN IPH OrpaHU-
genuax (M) Mojkio cBecTHM K 3ajave BHOOpa KpaTdaillmero MapmpyTa.

Bymem cumrarh, aro ysmamm smiasiorea 1, 2, ..., 7, cOOTBeTCTByIO-
mue cemu croibiam unced. ComocrasuM Bee z; = 0 B desoit zactu (M)
ysay 1. Ilocrasmm, galiee, B cooTBeTcTRUe Kamomy Z; = 1 mayry, umgy-

myo u3 ys3nma 1 B gpyroit ysen. Tar, mampumep, z = 1 maer myry,
21-0734
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unyn(yo or yaaa 1 B ysex 2, ¢ kosddumuenTos sarpar (1[eHoH), paBHLIM 3;
2y, =1 — ngyry us ysna 1 B y3en 7 ¢ menoir 11; z; = 1 — nyry us
yaaa 1 B ysex 3 ¢ wemnoit 13. Raxywo ayry maer a, = 1?

ITo sromy sike IPpAMHUOY IPOBOAATCA IO YeTHIpE AYTH U3 BCEX OCTAlb-
HBIX y3J0B, KpOMe yana 4, cOOTBeTCTBYIONero mpamoifl gactu (M).

(ITpu sroM HeT Heo0XONMMOCTH IPOBOAUTE AYTH, BeAYIMe oOparHO
B ysex 1.) Tak, mampumep, nyra ¢ meHoit 3 u3 ysia 2 B y3ex 3 cooTser-
CTByeT eIMHHUIE Zy, Ayra ¢ OeHoil 13 3 ysma 2 B y3ed 4 cooTBercTByeT
eOMHMIE Zs. ¥Y3IH H HeCKOJABKO Ayr mokasamnnl Ha puc. 13.10. 3asep-
NIMTe IMOCTPOEHAE CeTH W pPelinTe ONTHMH3AIMOHHY 3aJady OTHICKAHUA
Kpardyafiniero Mapmpyra w3 yaia 1 B ysex 4 ma asroil cerwm.

Mapuwpyr 1—5—2—4 coorsercTByer yeaoBdaM Ty = 2 U x5 = 1.
Mokaskure, Tro KpaTiadmuil MApPUIPYT B CEeTH COOTBETCTBYET YCIOBHIO

Puc. 13.10.

zy = 3. Haxue snauenms mpumummator GasucHbie mepeMentubie z; B (7)
npu z, = 3? OGbsacnure, MOUEMY 5TO M e€CTh ONTHUMAIBHOE pelreHHe
MCXOAHOM 3ajadu.

a) Ilpumenure anroput™ mis pemenns sagaun (20) — (22), ommcan-
uwoit B pasg. 13.4.

6) 3ajgaua, yKasalias B I. a), ABIACTCA HPUMEPOM 3aJauu O paH-
e, npusegeiiiiofl B yupaskueauax 22 u 46 ri. 10. Ucmonsayiite pesynnb-
TATH, MOJYUeLIlble B . a), AJA OHpeIeleAnA XapakTepHbIX ocobenHocTei
ONTHMAaNIBIIOTO PENIeHUS TPH JIGOM BO3MO;KHOM 3HAYEHUM MOCTOAHHOH
B TPaBOH YacTH OrpaHUYCHHA.

B) Ilpegmonosrum, uro B 3agauy gupmer «MyubpTuromBefiep» q0MOI-
HUTEIbI0 BBeJeHa IepeMeHHAA Zg ¢ KodpPumueHTaMU a4, A2, 3 B CTONO-
max 1, 2, 3 coorBeTCTBeHHO, Ile KayRAHHE @; — Heloe unmcao. llokaswure,
q10 cronben ApoOHBIX YacTedl, KOTOPHE CTABATCA B COOTBETCTBME Ig
B (7), 6ymer Mocile YMHOKeHUS Ha 7 HpegcTaBisTh coGoll OMUH U3 cTOJN0-
mos 1, 2, ...,

r) BrisicHHTe CBABDL MEMAY PACCMOTPEHIHIM aliTOPETMOM H CETEBLIM
HpefcTaBJICHUEM 3aaud, IMPUBEIEHIEIME B 3TOM YIPARIEHHH, ¢ OTHOM
CTOPOHH, M AJITOPHTMOM M CETEBHIM IpEACTABICHUEM 3a4adH, OHpeease-
MBIMH PeKyppeHTHEIM cooTHouiennem (I1) 8 koume pasg. 10.2, — ¢ gpyroi.

71. Pemennme 3agaun KOMMHBOSIKepa MOKHO BBIPDAa3UTh B BHJle PEKYD-
PEITIIOTO COOTHOTIENNs AUHAMAUECKOTO IporpaMMupoBanus. OrMeTHM,
4T0 B JII060H TOYKe paccMaTpHBAeMOI'0 NUKIA, B KOTOPOH KOMMMBOSKEp
IpPUHEMaeT peleHrHe 0 BHOOpe CJAEAVIONEro ropoga, COOTBETCTBYIOMYIO
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DePeMEeRHYI0 COCTOANHA MO;KHO pACcCMATPHBATH KaK TOPOJ, Ife Ol
HAXOAUTCA B JAHHHEEA MOMEHT, M MHONECMSE0 TOPOJLOB, B KOTOPHIX Ol
ysie Mo0biBal (0JHAKO ITO He OMHOCUMCS K MOPSAAKRY MOCEMeIUsA rOPOJI0B).
ChopmynupyiiTe pekyppeHTHOe COOTHONIEHHE JUIIAMHYECKOTO IPOrpaM-
MUpPOBANUA HCXOAA U3 3TOTO yciaoBus. OueHuTe, ABIASTCH JH TaKOM
TOJX0j, pealu3yeMbiM ¢ TOUKH 3PeHHSA NOJyYeHHS YHCJIOBLIX peTIerwii.

72. B martepuadie, usiaoskennon B Kouiue pasg. 13.2, yrasan merop,
NO3BOJAIMANA BKIOYATh KYCOUYHO-JHHeHnyo (QYyHKIHIO c(z) B 3ajady
nelioyuciennoro uporpamMmMupoBaHnsg. G 210#f WeABH HCHOIBIYIOTCS
coorromenns (24), (25), (27) — (30). Taxoit Meron ABIAAETCA PasHO-
BHIHOCTBIO TOAX0fa, paccMorpenioro B pasg. 14.7. Muyw mocranosry
MOKHO JlaTh, UCXOAA W3 MeToja, WajioKeHnoro B pasy. 14.7, a umeniio
(I) — (VII). lloraskuTe, KaK MO/KII0 HA OCHOBE HTOTO METOJA LOCTPOUTH
TAKYH MOfmedb I[eJIOUUCIEHIIOr0 TPOrPAMMUPOBAHHMA, KoTopad Oynmer
obaamaTh ceolicmeor cocednux secos.



T'IABA 14

OnTumusauus npu HenuHeRHoOW Leneso oyHKLMUK

14.1. BBEJJEHUE B HEJIUHEWHOE NPOTPAMMUPOBAHUE

Hanomuum, aro nio6yo onTuMUBauMOHHYIO 3a7ady JIMHEHHOro Ipo-
rPaMMHpPOBAHEA MOMKHO CcHOPMYyJIHPOBATH ClemyiomuM o0pasoM:
n

MaKCHMUBHPOBATD D) €;; (1)
i=t
OpPE yCIOBUAX
n
2 ai]'xj<bi1 L:—“21 ooy M, (2)
i=1
xb,>/0, i=1, 2, ..., n. (3)

Ynraredo yme OPEXOAHIOCH CTAIKHBATBCA ¢ HECKOIBKHMH HeEIH-
HeUHEIMU BapuaHTaMH 3TOH MomenH, HallpUMep ¢ 3aJadaMi THHaMHde-
CcKoro mporpammupoBanusa B ri. 8—10 mam jKe ¢ KOMGHHATOPHKIMH
MoflesiAME B . 13, rge HEKOTOpHe U3 Z; JO/KHE LHPHEMMATh TOJBLKO
TeNoyncAeHnbe 3HaueHnA. H nennHeliHoMy HPOrpaMMUpOBAHHIO OGBIYHO
OTHOCAT 3ajjayd CIefyIoMmero THHA:

Marcumusupopats ¢ (Zy, Zg, - - -, Zp) (4)

OpH  YCIOBHUAX
a; (g, oy « 0oy ) <0, i=1,2,..., m, (9)
rae Kak ¢ (zg, ..., Z,), Tak @ a; (Z,, - . ., Z,) NPeACTABIAIT cOGOMH

JeficTBUTeNbHNe, HelWHeliHHe, OFHAKO peryasipuble QYHRIBEH n gei-
CTBATEJBHHX IlepeMeHHuX. 1lo cymectBy (4) — (5) MOKHO paccMaTpH-
BaTh KaK KaHOHUYECKYI0O (OPMY 3a7JauH HeJHHe{{HOro IporpaMMHpOBa-
HEf, IOCKOILKY MeTOTH, H3J10eHHEe B [J. 3, M03BOJAIT HHTEPIPeTH-
POBaTh ONTHMHU3AIMI0 KaK <«MaKCHMMBAIMIO», a OIPAHHYEHUA — KaK
HEpaBeHCTBA, 3HAK KOTOpHX onpegelserca (9). Orpaunuenus HeoTpHila-
TEJTBHOCTH IIepeMeHHOH Z; TaKiKe MOIYT OHTh BKIOYeHH B (D) B BHJE
—z; < 0. O6biuHo B «3afadaX HEJMHEHHOr0 IPOrpaMMHpOBAHUA» He
BHIBUTaeTCA TpeGoBaHME IEIOUUCICHHOCTH IepeMeHHEIX.

3mech cleyeT OTOBOPUTLCA, uTo B (D) Becerga MOMKHO BRIKYHTH
HeJIMHedHbe OrpaHUYeHNs, Glarogapsa KOTOPHM B JONYCTUMEIE PeIleHHS
Mofenn OYAYT BXOAWTH TOMABKO TieNOYWMCHeHHBe 3HAUEHUA TeX WIH
WHHIX IepeMeHHHX. llycts, HanpuMep, z; JOMKeH IPHHEMATH TONLKO
sHagerus 0 maum 1. Brimonzenne 51010 yeaIoBUA 1eq09UCIeHHOCTH MOMKHO
.obecneunTh, HaNoKUB orpannuenns —z; << 0, 2; — 1 < Omz; (1—2)<<
< 0. B Hacroameit u ciegyiomeil riapaX TaKue UpHeMbl He PacCMaTpH-
palorca. B xonue pasg. 13.6 ®patko ocsellieno pemeHne 3agad HeJH-
HEeWHOro IPOrpaMMHDOBAHMSA ¢ IeJOYMCIeHHEIME IlepeMeHHbIMH.
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HeobxopumMocTs B MeTOJax HEIHHEHHOro NporpaMmvMupoBanusa. [lame
caMoT0 KpaTKOTO 0630pa MpPOCTHX, HO BCe jKe NMOYUMTeNbHBIX Mopeleit
AWHefHOTO NPOTPaMMUPOBAHUA, IPUBEEHHEX B . 2, 6yIer K0cTaTou-
HO [JA TOTO, YTOGH BHI3BaTh y UNTATENS COMHEHHMA B JefCTBUTENBLHOR
afleKBATHOCTH CTPOTO JUHEHHKX Mofedell MEOTAM pealbHBIM CUTYaI[dAM.
Jlerko Momer cosmaTbcA BIeYaTIeHHEe, YTO UPH JHHEHHOM HOXXome
TONPOCTY MTHOPHUPYIOTCA TakWe SBIeHHA, Kak: s{deKTUBHOCTH HIH
HeaPEeRTHBHOCTS YKPYIHEHHUA oNepanuil B MEOTOIPOYKTOBHX MOEJIAX;
OTCYTCTBHE aNIUTHBHOCTH OOBEMHHIX TIOKasaTelell IpPH COCTaBJICHHH
XUMAYECRUX cMeceil; BIuARNe o0beMa peadu3alid Ha NeHY pealu3alud,
a cIe0BaTeNbHO, HA BEIPYUYKY OT peannsannu. KCIH y uuTaTeds U CO3ma-
J0Ch TaKoe BIedaTiAeHHe, NPMBeTeHHoe HUIKe O00CYRIeHHe IIO3BOJIHT
VCTPAHUTH BO3HHMKITEE HENOpas3yMeHHe.

WMeercas MHOTO JaHHHX 006 0UeHBH YCIENTHOM IPAMEHEHUH MOJejei
antieffHOTO MPOTPaMMMPOBAHHUA B YCIOBHAX HedmHeiinocTH. [locKoabRy
aofas MOmedb Heu30eKHO OKa3BIBAETCA JIHINb MPAOIUMKEHNEM K peajb-
HOCTH, BOZHAKAET BAyKHLI BONPOC: «8 KAKUL CAYLALT TUHeaPU30BaRHEI
BapHaHT ABJIsieTCA ajeKBaTHHM 0TO0pajkeHWeM HeIMHeAHOTO siBIeHUST»
CiegoBaTenbHO, YATATEND TOMKEH HAYIUTLCA OTIAMYATH YCIAOBUA, B KOTO-
PHIX HelocpeacTBeHHOe MPUMeHeHHe JHHeHHOTO TPOTrpaMMHAPOBAHUSA MIPH-
eMJIeM0, OT YCIOBHil, I/leé OHO HeIpHueMJIeMOo.

Eciu, zaHUMasich KOHKPETHHIM TPHIOMEHHEM, MH pacholaraeM
HEKOTOPHIMH IOZHAHUAMHI OTHOCHTEIBHO JOMYCTHMOrO AMalla3oHa B3Ha-
TeHAN TMEepPEeMEeHHBIX B ONTHMAaJbHOM DEIIeHMH, TO, KaK MPaBHUIO, MOMKHO
HaJIQKATHL COOTBETCTBYIONIMEG OTPAaHWYEHWSA W TOJIYYATH TOCTATOYHO
HajleskHOe JuHeiiHoe mpuOamuenne. He ygaercs mMOCTPOHTH HOCTATOYHO
Xopouiee THHeHHOe MPUGANMKEHNE TOIBKO B TeX cIydasdXx, KOrHa cyIme-
CTBYeT MIMPOKUI MMANa30H JOMYCTUMBIX PEIICHUH M MH He WMeeM Ipefl-
CTaBIEHMS O XapaKTepe ONTUMAJbHOTO PeUIeHHA. ITH YTBePKACHUA
ABJNAITCH 10 HEKOTOPOH CTeIleHH TaBTOJOTHEM, IOCKOILKY OHU B IEPBYIO
odepent OTHOCATCA K HalieMy YMEHHI0 CTPOHTEH MOJedb, ee¢ TeleBYyIo
¢yurmuo U orpanMueHmsa. OgHaKo B GOJBIIMHCTBE CIyYaeB NPAKTHTE-
CKOTO TPUMeHEHHA 4HTaTelb OOHADPYIRUT, YTO BOIpPOC 06 ameKBaTHOCTH
JIMHeaPU30BAHHOI0 BAPDHAHTA pelllaeTcs IPOINe, YeM 5TO MOKHO OBLIO O
NpEeNIoI0KUTh M3 HPHBEJEHHBIX BHIIE HAMEPEHHO HEOIpeTeJeHHBIX
saMeuanuii. [lalee ciaegyior ;Ba mpuMepa, Ha OCHOBE KOTOPHX MOMKHO
CYIUTh O BEPOATHOR HeafeKBaTHOCTH JMHEAPH30BAHHOTO BapHaHTA
B HEKOTODHX peaJbHHX CHTyanusaXx.

Paccmorpum ¢upMy, HaXomsmyocs Ha HagalbHOM 3Talle PaspalboTKR
MogeIu TepCHeKTHBHOTO IMAHUPOBAHWsI B MacmTadax BeeH QUPMBEL.
Crenuanucr mo ympaslieHNI0 06GBHYHO 3HAET, UTO Jarke OMHITHOMY GH3HEC-
MeHY TPYAHO AaTh TOYHKIN M [eTallbHBIA NPOTHO3 ONTHMAJIBHHX 00HEMOB
Ipou3BOACTBA UPME H PACHpPOCTPaHEHHUsI ee KOHTPOJIA Ha PHHKH cObiTa
Ha mocaemyiomine 10 m Gomee smer. B camom pmene, mpumeHeHMe agMUHU-
CTPaTOpPOM TaKOH MOMEJHM B OCHOBHOM O0yCIOBIeHO MMEHHO TeM, 4UTO
OH TIOHWMaeT, Kak Jerko OMHOUTHCH MPH MCIOIb30BAHUHM TOJLKO JHIIb
WHTYATHRHHIX COO0pasKeHNH B CTpEMJIEHHUYW OIEHUTH BIUSHWE DKOHOMH-
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geckuX PAaKTOPOB B MOCIEAYIOUMe Mepuoabl. ECIM 3aTpath IIPOU3BOJ-
¢TBA U BHIPYYKA OT pealH3allud 3aBHCAT 0T o0'beMa ollepaluil HeTwHeH-
HO, JWHeapH30BaHHbIE JOTAAKU MOTYT OKAa3aThCcA HEJOCTATOUHBIMU A
IMONYUYeHHA Haje;KHHX 0TBeToB. (BMmecre ¢ TeM IPH MHOrOKpaTHOM IIpH-
MeHGHUH JTUHeHHAA MOJedb MOYKeT 0Ka3aThCA MPUMEHUMOMH, €CilH TOJBKO
mapaMeTpbl MOfeJN 3HAYWTeNBH0 He MeHAITCA BO BpeMeHH.)

Bropoit mpumep oTHOocHTCA K (UpMe, COCTABIAAIIICH MPOU3BOJ-
CTBEHHYIO TIPOTPAMMY € MOMOIIHI [HHAMHUYECKON MHAOTOUPOIYKTOBOI
MoJeaHu, oTo0pasKamllell cyImecTBeHHBIe 3aTpaThl BPeMeHH Ha HaJdagKy
CTaHKOB, OTPAHWYEHHYI0O MOIIHOCTH OTHENbHHIX I'PYHI 000pyqOBAaHEA,
roxebuomuiica cupoc. OOBYHO B TaKUX CAYYAAX CYUHOCMb ONTHMHU3A-
OUOHHOM 3ajauM COCTOMT B BApbHPOBAHWUU PAa3IWYHBIX HeJIWHEHHEIX
daxTopoB, BAUAIOIMX Ha IPUHHEMAaeMbie pellelNd, OTHOCHTEIBHO IIpO-
M3BOICTBEHHOW HporpaMmbl. Heiaum TONIbKO cliemualineT, paspadaThiBalo-
omil 1porpaMmy, He HMeeT O4YeHb XOpPOIIero INPeJCTABIeHUA 0 Xapak-
Tepe ONTHMAJBIIOro pelmenus, nAwdas mMpoctas JIHHeapHBaNUA Bagadu,
BEpOATHO, OIPUBEJeT K HapylleHnio PyHmaMelTaAbIEX IPHINUAIOB OITH-
MUBAIUH.

Ogiako gaske eciu B JAIIIIOM KOHMKPETIIOM clAy4ae MOKeT moTpedoBaTh-
cA TocTpoeHMe HeIWMHeWHOH Mojeay, HMHOrjga yaaeTcd HCHOJIb30BATh
MeTOj{ pelleHus, JUIMb HeMHOTMM OTAWYAIOIMUINCA OoT Memoda pewenus
A aunennoit mogeau. Hapany ¢ sruM npu cymecTBeHHON HeauHeidHOCTH
B CBA3W ¢ ee cHeru@UKoNl HIM BIUAHUEM ee HA XapaKTep MOJeIH IIpH-
XO[UTCA TPUMEHATH MeTO/bl ONTHMHBAIHUH, TOPA3/IO 0oilee CIOKHBIE, UeM
CUMILTOK CITRT aJrOPHUTM. YsacHeHHeM 9THX BOIPOCOB MH 3aiiMeMcs HImKe,
a Takyke B CJeIylOlIeR Triase.

3uauenue HeNWHEHHBIX Mojedeil Aaa ynpasienusa. B Hacrosmee
BpeMsA TpMMeHeHHe MaTeMaTH4eCKOTO MpOrpaMMUPOBAHUA B mpeoOJia-
KatormeM §OoNBIIMHCTBE pealbHHX CUTYalHd CBOJUTCA K MOAeNAM JAHHeH-
HOMl anmpoKCUMANVH, a He K HeJIWHeHHHM MofelIAM B sgBHOM HUX BHe.
OnHaro 3HAYUMOCTHh HEJIWHEHHOTO TIPOrpaMMUPOBAHHA U €ro HCM0Jh30-
BaHNA TMOCTOAHHO BO3pacTaer. IJTe 00YCAOBIEHO GHICTPO pPaCTYIUMU
MO3HAHUAMA PYKOBOAHTENeH W CIeNMaJNUCTOB IO HccleoBaHHIO olepa-
MUA B YACTH WCIOJH30BAHWA MATeMATHWYeCKMX Mofeliell, IpeqHa3Ha-
YeIHbIX JJIA MOATOTOBKY pelnernii, a Taksxe Bce 60JbIIeH LOCTYIHOCTHIO
MalTUHHBIX MPOrpaMM pelleHMA HeaWHeHHbIX 3a7a4 OONBIIOH pasMep-
HOCTH.

B GoavmmiictBe ciydaeB HeJHMHelHoCTH, KOTOPhle HeoOXORHUMO 0TO-
GpasuTh B MOfeNAX, OTHOCATCA K OAHOH W3 JBYX KaTeropui:

1) summupuuecku HabIiOmaeMble COOTHOLIGHHA, TaKKMe, Kak HeIpo-
DOpPIMOHAJbHEE H3MeHeHHA 3aTPAT, BHXoga HPOAYKIHNM, IoKaszaTeieil
KauyecTBa;

II) cTpyKTYpIlO TOJIYYEHHHIC COOTHONIEHMNA, K KOTOPEIM OTHOCATCA
TOCTYyNHUpPyeMble QUBHYECKHe ABJICHHUA, a TaKyKe BBIBeIEHHBIe MaTeMaTH-
YeCKH HJIW yCTAHOBJIEHHHE PYKOBOACTBOM IpaBHJIa IOBeJeHHA.

OueBupnHO, YeTKoe pasrpandyerye HTHX ABYX KaTeropuil HeBO3MOK-
HO, IOCKOIBKY TpPW HAJHYUU JOCTATOYHBIX [JAHHEHX MOFKHO BHIBECTH
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CTPYKTYpDHOE COOTHOINEHUe, Jeykalllee B OCHOBe HMIMPHYECKH Habmro-
AAaeMoTo sIBJIeHHA.

Ilpumepom I) mosker cayssHTBH TOT CJHyd9ail, KOTZa Ha HUpeJUpUATHH
B TCYEHHE Psjga JerT HpHpPOCT BHITyCKAa HOPOAYKIUH OTCTAET OT POCTa
sarpaT TPyHa, TOTHA KaK TEMIIBl POCTAa KOIMYeCTBA OTXOMOB €ro o6ro-
msior. llpmiepom 1) sisasercst dupma, Koropasd mOMmHA OMIATHTH CYeT
33 HIEKTPODHEPTHI0 B CJydYae, KOILJIa PACYETBl BEAYTCS 10 HEIH-
HellHoll ¢Qopmyne, yuMTHIBAOIEd KaK CPeIHECYTOUHBINI pacxofi, Tak
H «INKOBYIO» moTpebHoCTh B pHEeprun. B maHiioM ciyuae ¢dupma modyuaer
CBeJlGHHA O HeJMHEHHOM XapaKTepe 3aTpar N3 [0OroBOpa 0 CTaRKAax
ONIaTH, 3aKTIOUEHHOr0 € KOMHNaHHe#l, ofecmeumBalomein sHeprocirab-
JReHue.

HeaunelinoeTs «BeTpanBaeTesi» B MOIEAM IPOrPAMMHPOBAHUA M B [PY-
IMX cilydasgx, HaOpuMmep, B CJIeIYIOIHX:

1. Hpueomosaenue Gensunosvix cmeceti. B Mopgenam UPHIroTOBICHUA
OeHsmHa OHpeMeNeIOro cocTaBa M3 OTMENBHLIX (QPaKiWil, HOIYIeHUBIX
B pesyibrare Heperouky Hed1H, 06BTHO UMeeTCA HelHHedHOE orpalmnye-
HUe Ha OKTAHOBOe YHCJIO CMecH, IOCKOJBRY 5Ta XapaKTepHCTHKA Kade-
¢TBA HeIMIEHII0 3aBHCUT OT KoJaMYecTBa m00aBidgeMoro K CMecH TeTpa-
STHJIOBOTO CBHIILA.

2. ¥Vnpasaenue npoussodcmeennbim npoyeccom. B momgenu merannyp-
THUECKOTO 3aBOfla 3HAUeHMe IlepeMeHIION, XapaKTepH3yiollell TeMIepa-
TYPY B [OMeHIIOH IeuM, Mo:ReT OLITHE ONMHcaHO QYHKIMeR oT Apyrux
HepeMeHHEIX, COOTBETCTBYIOIUX KOIMIECTBY HOTpeGHOTO Tella M Bpe-
MeIIHBIM IOKa3aTelsiM mpoiiecca. B cBowo ovepens rajgad U3 oTX lepe-
MEHHBX BXOMHT B Jpyrue OrpaHUYeNNA, & TAaK/Ke B TeleBYH QYHKIHIO.

3. Bupyura om peasusayuu npodykyuw. CHpoc Ha HPOFYKLHIO
KOMIIATIAHA MOKeT CYINEeCTBeHHO 3aBHCETH OT MeH pealm3allHM: UYeM HIKe
LeHa Mpofykra, TeM Goablile 00BeM pealusaiin, HeCMOTPS Ha aHAJOIMI-
HOe CcHU;KeHMe Ieli, NIPOM3BO[UMOe KouxypeHramu. CllegoBaTelbHO,
BHIPYYKA OT peajlu3alji¥ IPOAYKUUM Te M3MeHSeTCS IMPOIOPIUOHAIBHO
TieHe, U 3TO 06CTOATENBCTBO HOJKIO OHITH OTPaykeHO B NelieBON QyHKIIMHA
MHOTOIPOIYKTOBOH MOEEIH ¢ MOMOIIBI0 IHelnHedHOro ciaraemoro. s
WLNOCTPAME TIpuMeM, 4T0 Z (p) ecTh 00beM peajiMsaliM¥, 3aBUCAIHG
OT IeHBl P; TOIWiA BHIPYYKA OT peajusanmu pasHa p-z (p). Ilyers Ha
NpejicTABIAIOEM [JIsI HAC HHTepec MOTepBajie M3MeHeHUs p (YHKIUA
oGbera peanu3alliy OT IeHH JHileiina, T. e. uMeer By « {p) = ap -+ b.
Torga ciraraemsle B TeleBofl QyHKIUM, OTHOCAIMECH K BHPYIKe OT
peaqusalvy, ABIAIOTCA KBAIPATHYIBIMA OTHOCHTEIBHO YIIPaBIAmei
nepemeniion p um ummeoT Bux (ap® -+ bp).

4. Pasmep MmHozonpodykmosozo aaka3a. B Momensx ynpaBleHHs
sallacaMM, TMPHMBEIEHHHIX B I[M. 8§ W 9, YHCI0 TPOAYKTOB GbLIIO PaBHO
onmnory. OpHako HepegKo ONTOBHIM MOKyNaTelh MOHOJTHAET CBOM 3AI1AChI,
3aKa3biBag ¥ OOHOIO M TOTO ’Ke IIOCTABLIIMKA ONHOBpPEMEeHHO HEeCKOJIBKO
BH/0B NpOAyKIHHu. Tem caMbiM gocTHraeTcsi HSKOHOMHMA Ha TPAHCIOPTHBIX
3aTpaTtax, pacxogaX o opOpPMIEHHIO JOKYMEHTAIIMM U CKUJKe Ha pasMep
3aKasa, NPELOCTABIAEMONM MOCTAaBIMKOM. JTa CHTyalus MOykeT pac-
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CMaTPHBATBCA HA OCHOBE HCII0JH30BAHUA MOJENH MAaTeMaTHIeCKOTO HPO-
rpaMMHpPoBaBEUA GOJBIION PasMEPHOCTH, B KOTOPO#l 3aTpaTHl HA HOMOI-
HeHHIe 3allacoB MABIAIOTCA HETHHEHHOH (QyHKIUMEdl HECKOJABKHX Iepe-
MeHHBIX — PasMepOB 3aKa30B OTHENBHHIX IPOAYKTOB.

3. Yposenv cmpazoswixz zanacos. B GonabmuHCTBE Mogeiell MaTeMaTH-
9eCKOr0 IPOrpaMMHUPOBAHHAA, UCIOIB3YEMBIX IJisa 06uedUpMeHIOro mia-
HIPOBAHMA, AJINTEILHOCTh OTPEBKOB ILIAHOBOrO IepHofa PeIKOo COCTaB-
lIfeT MeHee TpeX MecCAIleB W 4acTo LpeBBmaeT rog u Gosee. B rarkmx
OMHAMUYECKUX, (MHOTONEPUOMHEIX» MOMeNAX OGHLIYHO MpemyCcMaTpHBaeT-
€A YCIOBHe HAIMYUsI CTPAXOBBIX 3aIlaCOB, KOTOPEIE MOJKHBI BHIOIHATE
poJab KoMIeHcaTopa KoldebaHHWil esxeHedelbHOro o0GBeMa peaJH3AIUH.
B ormx mopmenax upnmeHsercs, B YACTHOCTH, CAEIYIOLIHN IOAXOM:
YPOBEHB CTPAaX0BOTO 3alaca MPeloaraeTcs 3aBUCHMBIM KaK OT WPOTHO-
3UpOBaHHOro o0beMa peaiW3allid, TaK W OT CTENeNM HCIOIb30BAHUA
OPOU3BOACTBEHHEIX MOLIHOCTEH, 00YCIOBJIEHHOR STHM mporHozoM. Tax,
HallpuMep, OYCTh ¢ — MAKCHMAJIBHO BO3MOKHBIA HeTedbHHIL 00DbeM
OPOM3BOACTBA PAaCcCMATPHBAEMOTO INPOAYKTAa, § — IPOTHOSHPOBAHHEIN
cpednenedesvnulii 06BbEM peATH3ANHE HTOrO IPOAYKTA M A +S — YPOBEHD
CTPAaX0BOro 3alaca MPOAYKTa, INe R — YHCIO Helelb, 3aBUCHMOE OT
KoadpuIueHTa HCMOMb30BAHUs POU3BOICTBEHHRX MoIMHOCTed s/c. dusa
npuMepa TPEJUONOKHM, 9TO0 AafMHHECTPAIWsA UPHHAJIA CAeqyomyIo
dopmyay pacuera n: n = m - f (s/c). Torma yposers cTrpaxosoro samaca
mpefcTaBisier coGOR KBagpaTHIHYI0 YHKI[UIO NPOTHOSMPOBAHHOTO Cpef-
HeHeelbHOT0 YPOBHA peald3allif, HMEOMyl cleqylmui sug: {ms -}
—+ (f/c) s!]. OroT ypoBeHL MOsKeT BXORHTH KAK B psII OrpaHUYeHHA
MO{eJiH, TaK M B IeieByi0 (YHKIUIO.

6. Pacnpedesenue ycuaui. B ra. 10 npuBommiIoch HECKONBKO IpH-
MepOB Tak HaszwBaeMoil 3ajauu pacupepmeienus ycmiamil. Ilpegmonaraer-
¢S TEeJOYUCIeHHOCTh YIPABIAIIMUX NePeMeHHBIX, a YHCIO OrpaHuYeHUN
CBONUTCA [0 OHOTO MIM ABYX, TAK YTOGH MOAXO0[ THHAMHYECKOTO IPO-
IPaMMHDPOBAHMA OKA3aICA PealU3yeMBIM ¢ BHYNCAUTEIBHON TOYKHU 3pe-
HusA. Ecau MCKIIO9HTH yClIoBHe NeI09MCIeHHOCTH HepeMeHHEHX, TO s
pelieHus 3aJaud pacIpefeNeHHs YCWIWil MomkeT GHTH TaKiKe MpH-
MeHeHa HenuHefiHag Momenb. IIpEm 9rToM BO3MOMKHO HCHmOJAb30OBaHUE
METOIOB HENNHEHAHOro HPOrpaMMHDOBAHESA, PealH3yeMHX C BHYHCIH-
TeJHHON TOUKHM 3peHMs [aKe B TOM ciIydae, KOrja 9HCJIO OIpaHMIeHUN
HaMHOI'O IpeBHIIaeT BA.

7. Beposmuocmusie saemenmit. HeTMHeHHOCTE 9aCTO BOSHHKAET B TOM
ciydyae, Korma Koa@uIMeHTH MOKeTH MaTeMaTHIeCKOT0 IPOIPaMMHPO-
BalllA PacCMaTPUBAIOTCA KaK clydaiinele Bermaunbi. Bxpatie pacemor-
pEM fBa IpHMEpa.

Buauaze ocTaHoBUMCA Ha OGKTHOW TPAHCIOPTHON MOjeNN, aHAJIOTHY-
HO#l TeM, KoTophle Ghuim ommcaunl B pasm. 2.7 m 6.2. Ilpemnonoskum,
ofgmako, uro chupoc D; Kakmoro moTpefHTens j UpefcTaBlIeH B BHUIe
BepOATHOCTHOIO paclpefeldeHHss W 4ITO NeHCTBUTENbIIEe 3HAUeHHs BCeX
D; cTaHOBATCS M3BECTHHIMU TOIBKO n10Cie OTTPY3KH npopyknmu. Ecam
OTTpy3Ka MOTPe0HUTe 10 J COCTaBIsAET Z;, OCTATOK NPOTYKTAa y MoTpeGuTe-
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Js mOCJie YAOBJIETBOPEHHs clipoca paBeH (z; — D), Toe oTpullaTedbHOe
3HaUEHHE PABHOCTH COOTBETCTBYET HeyqoBIeTBOpeHHoMY cupocy. Ilycrn
¢; (x; — Dj) — satparsl, coorBeTcTByIOIEE OCTaTKy (x; — Dj). O6Bsc-
HEUTe, NMoYeMy 3Ta Pyrkyus 3aTpar HeluHedHa. Tawkum o6GpasoM, B gaH-
HO# MoOfelH IelleBoit QyHKIMeHd ABAAeTCHd MHUHMMH3ALMA CYMMBI TpaH-
CUOPTHHX 3aTpaT u oxcudaemvir 3HaueHni c; (x; — D;). CooTBeTcTBEHHO
eleBas QYHKIMA HelWHellHo 3aBHCMT OT 3HaUeHWH yOPaBIAIONUX
HepeMeHHHX Z;. JTa Momeldb HOApo0HO paccMatpuBaercs B pasn. 16.6.
Wsnoxenunii mpumep MoHO (OpPMyJHpPOBATH KAK TPAHCHOPTHYIO
MOJellb, B KOTOPOH psiji TPaBHX YacTell orpalliueHHil SBAAIOTCH CJOy4daii-
HHMH BeJMuMHAMH. lemepb paccMOTpUM o06mIyIo Momelb JIHHEHHOro
IpOorpaMMHpPOBAaHHUA, B KOTOPO# IipaBhle YacTH b; oTHeNbHBIX JNHeHHHX
HepPaBeHCTB (2) eCTh caydaiimble BeInmduvHl. llpegmosoyxmm, Bampumep,
4T0 MOeNb BKIIOYaeT [Ba orpaHmuenus (2), T. e. i = 1, 2, u 4ro pacupe-
JleNeHUsI HapaMeTpoB b; sABIsOTCH HesaBHcuUMEIME; G; (D) — BeposiT-
HOCTh, UTO BHadeHnwe cAydaliHo# BedWuwHH b; He MmeHbme deM b. Ilpen-
HOJOKHUM TaK:Ke, uTo TpebyercA BHOpaATh 3HAUeHHs x; TaKHM o6pasom,
9700l COBMeCTHasl BEPOATHOCTE Y/LOBIETBOPEHHMA 00GOMX OTrpaHWYeHUE
Onita Obl He MeHbile yeM f3:
n n.
PY ey S b P[Nae <b:) =B O<B<D.  (©
j= i=
Torma, xax amratens ybenures B pasy. 16.5, orpanngenns, sKBHBaJeHT-
HHe (6), MO}KHO sammcaTh B CAEyIolleM BHje:

—y; + ,21 ayx; =0, =12, )
i=
Gy (y1) G2 (v2) = B, ©)

rae Haianude B (8) mpomaBemeHUA ABYX BeIMYNH 00ycIAOBIHBAaeT Hajo-
JKeHle HelUHeHHBIX OTpAaHHYEHH Ha Yy U Y.

8. Bubop nopmgpeas yennvix 6ymae. ClenmalncTsl Mo GUHAHCOBOMY
ananusy, paborarpinume B 6GaHKAX M CTPAXOBHX O00IecTBaX, VICAAIH
HeMaJo BHUMaHHUst paspaboTKe MaTeMaTHYeCKHX Mofmeleif, ITOMOTAIOMUX
OIpeleINTh HAWIYUIMA Habop aKIuil, OGAUTAmuUii W NPYIUX HEeHHEIX
fyMar Ha BBIEJGHHYI0 CyMMY. TaKEMH MONENsIMH YUMTHIBAGTCH OIEHKA
KaKk OmHAaeMol HpUOHIH OT NpPHOGpPeTeHMs MpemiaraeMoro Habopa
fyMar, Tak U CBA3aHHOI0 ¢ 3THM PHCKa WIN BEPOATHOCTHOTO KolleGaHus
OellcTBUTENBHBIX 3HaueHUH npmbsuiu. IHeTanbiioe ofcysxgeHnme MeTOLoB
OOCTPOEHHA TaKUX Mopmesell BHIXOOUT 3a paMKH HacTofmell IVIaBhl, OHAa-
KO HHyKe OIPUBOJIUTCH MPOCTOH BapuaHT MOTOGHON Mogedn, O3B0 ISIIOMIi
0CO3HATH YA06CTBO MOCTANOBKM 3aMaydl B BHOE MOjeJH HeINHEHIIoro
OpOTPAMMHUPOBAHMSI.

IIycts z; — Goas MMEIOMAXCA CPEICTB, BheiseMas s npHobGpere-
HUA TeHHHX 6yMar j. IIpegmoiosuM, uro NpHOLIIL K KOHNY ILIAHOBOTO
HepHoja Ha KayKgHH qoiiap, BAOHKeHHbIH B GyMaru j, XapakTepusyercs
IBYMA IIOKasaTeldAMH: &; — (akTHueckas NpHOBINEL (caydalinas Bejm-
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4nHa), O — COOTBETCTBYIOMAN oXcudaemas NpubeIb. llpegmomnosxum,
Jaliee, ITo 3ajfaHO yCIOBHE: oyKUaeMast IpUOBITH Ha JoJJIap AHBECTHI{HR
JoM:KHa OBITH AJA Beero Habopa LMeHNBX GyMar He HUKe 3ajaHHOU BeNH-
yuHbl b. Torjga orpaHHYeHUS dTOH MOmeNIN HMEIT CIEAYOINMA BHI:

jgixj=1 n x; >0, j=1,2,...,n, 9
2 azi>b, (10)

j=1

Tae tesas gacTh (10) orobpasraer omupaeMyo npmORIL Ha gojmaap
WHBECTHPOBAHHOTO KAMATAJA, MOCKOJIBKY OKHMIaeMoe 3Ha4ueHHE CYMMBL
CIyYafHEIX BeIMYWH PABIIO CyMMe OKHMIAeMBIX 3HAYEHUIH 3TUX BeJHYHH.

Puck yumrkiBaeTcs ¢ momom(plo nexesoil gyuximu. llycts x; BHIGH-
paiorcs TakuM 0o0pasoM, YTOOB MUHEMH3HPOBATL AUCIEPCHIO armu-
yeckoll npuben npu senoanenun yeaosuil (9) u (10). Torma menesas
$yYHERIEA TpejcTaBiaseT co0OW KBafpaTHURYH ¢opMy:

MuHEMUBHPOBATE | O 0%, (11)
i=1=
Te
O'ijEE[ai ——oci]-[aj —OLJ-] (12)

0003HaYaeT KOBapHalU0 OPUOBIIH AJA NeHHBX OyMar BHAa [ M BHjA j.
B Goiee cnosHBIX BapHAHTaX MOAEIN MOTYT BBORUTHLCA JOTOJIATENb-
Hble OTpPAaHWYeHHS, OTHOCAI(Aecs K CTPYKType mafopa IieHHBIX OyMar;
MOEeIH MOTYT OBITh AMHAMAUEGCKHMHE U MCIOJb30BATh JPYTHe TMOKA3aTeNH
pucka. YacTo BHIYMCIHTENBHBIA IPOIeCC peNIeHHA TaRHX Mogeeil
BRJII0YAET TIATEABHGH aHalu3 YYBCTBUTEIBHOCTH, MPUA KOTOPOM BHiAB-
JAAOTCA O/RULaeMble 3MaveHUd NPHOBLTH, KOMIOEHCHDPYIOeH TOT HIM
uroi puck. He mpuxogurest ¥ roBOPUThH, YTO HOLOOHBIE MOAETH ClIeqyer
IPUMEHATH ¢ OCTOPOKHOCTHIO, HOCKOJIbRY B3HATEHHA HapaMeTpOB o;
M O;; HCUUCIAIOTCA Ha OCHOBE PETPOCIEKTHBHBIX MAHHBEIX H MOTYT OKa-
3aThCs OMMOOYHLIMH B CIydYae HX IpHMeHeHHA K Oymyuemy.
BeiBopm. Hax BUlo M3 CKAaBaHHOTrO, MHO/KECTBO pastHooGpasHBIX
06CcToATeAbCTB NMPHUBOAUT K HeJaHHelinoll QopMyIHpoBKe orpaHWYennii
Wi TnedeBnix QYHKRIuU 3ajav MareMaTHHYeCcKOro MPOrpaMMUPOBAHMI.
Ecrecrrenno, 3a BBemeHHe HeIWHEHHBIX 3aBHCHMOCTEH B MONENIH MaTe-
MaTHYECKOTO IIPOTPAMMAPOBAHHS IPUXOMUTCA IIATHTH OMOIHATEIBHYIO
iieny. Ecan umciao vennmeHHOCTEN HeBEJIMKO WJM OHU HECYIECTBEHHEL,
yBenuueHue o00beMa BEYHCIEHUN MOKeT OKa3aThCs He3HAYNTENHHBIM.
Torpa eguHCcTBENOe HEYLOOCTBO 3aKIYAeTCA B HEOOXONMMOCTH HaTH
MAMAHHYIO MPOrpamMMy, MO3BOMANIIYIO PENINTh MOCTPOEHHYIO HeJmHedi-
HY0 Mojesb. B mportusHOM ciIyuae MOHONHUTENBHEE YCIOKHENAA MOTYT
TMPUBECTH K CePHe3HOMY YBEIMUYEHHI0 00beéMa BHUWCIMTEADLHHX OHepa-
1ui, HeoOXomMMBIX JIJIA HaXOMIEHHA PeIIeHHs, TAaK 4TO WHOTAa HpH-
XOUTCH COKPAMATH YHCIO OTPAHUYEHHIl M IEPEeMEHHBIX MOJIENH.
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B 11060 KOHKpeTHO! cHTYAIUN 1e0GX0IMO B JOJIHON HepcleKTHBe
paccMoTperh TpedyeMyIo pasMepHOCTD H CJHOKHOCTb MOJENH W OIeHHTh
ee IpeANoNaraeMoe BINAHKe HA MPUIMMaeMble pellleHns. Tak, nanpumep,
Mofedb HelIWHEeWHOr0 IPOrpaMMHUPOBAHMA CpPeIHUX pasMepoB MOKeT
OKa3aThCA HJOCTATOUHOU I OTHICKARHA 00JacTH, BHIKWYAKIIEH ONTH-
ManbHOe pemeHme. llocime oupemenenus aroii 06JaCTH MOKHO UCIONB-
30BaTh 0OJee eTATBHYIO MOMIENE NUIIEHHOI0 IPOTPAMMUEPOBAHUA, HMeI0-
mMyo OOJBIIYX Pa3MePHOCTh, TPHUYEM HeoOXOIUMasg ANNpPOKCUMAIUA
TapaMeTpoB DTOH MO/eJM OCHOBLIBAeTCS Ha IMONYIEHHOM peNIeHUN
HenuHeitmoit Mojenn. Tawroll aByxoranumil mogxon ocoGedHo Iole3eH
TOrjIa, KOra MOJETN IPAMeHAOTCA A cTpAaTernyecKoro MIaHupOBANA,
a He AJA UPHHATUA TEeKYIIMX pelIeHNH.

14.2. HATIPABJEHHOCTH TTOAXOOA
I RPVYI OXBATHIBAEMBIX BOIIPOCOB

Har 4 B gpyrux pasgenax KHUTH, B HAcTOALIEH U clefymoilei riasax
ME COCPefoTOYMM Hallle BHHMAaNHe Ha HPUHIANHAJABHLIX HaesX. Huike
uanaraoTcs HeoOXOAMMBIE OCHOBHI [JiA TOCAETYIONEro 00CYIKIeHus
TeXHUKI PACUETOB.

Bribop meroza. Teopus nenumneifiHoro nDporpaMMUpOBAHUS HOKA elre
HaXoguTcsd B Ipollecce pa3BUTHi, 4 HAKOMIENHBIA ONKT ITPHUMEHEHNSH
KOHKPETHBIX alroput™MoB orpaunueH. CiemoBaTelbHO, MBI JIHINEHBI
BO3MO/KIIOCTH BBUIEIUTH ABA-TPU MOAXO0Ha, Ma3BaTh HX HCKIOINTENBHO
VCUeUHBMI W 3afABUTH, 4TO OHH CTONb yKe BAKHH [IA HelHHelHoro
NMpPOTPAMMHEPOBAHASA, KaK CHMIUICKCHBIH MeTo[ MJIA JTHHEHHOIro Hporpam-
MupoBauus. llpakruka moxasaima, 4T0, XOTA OT HEKOTODPHIX HPeioeH-
HBIX METOJOB MOKHO YiKe OTKa3aThCA KaK 0T HeyZAuHEIX, BCe jie, II0-BH-
MHMOMY, HHKOTHA He yaacTcs otodparth ABA-TPH MeToqa, KOTOphie ABIS-
Auch OBl TYUYMIUMA JUIST PelieHuA 400ux HeAMHeHWHIX 3afau MaTeMaTH-
yeckoro mporpammupoBanus. [losromy upusoguMele B HacTOANIel TaaBe
AATOPUTMBL CIieyeT paccMaTpuBaTh He Gojiee KaK Pe3yIbTarhl OrpaHU-
eitlloro oTbopa MeTOMOB pellleHHA.

CHcreMaTHYeCKOe COMOCTABJIGHIE METOLOB OCIOMKHseTCA TeM o0cTos-
TEIBCTBOM, ITO KaKoH-In60 alXropuT™M HeJWHEeHHOIO IIPOrpaMMUpOBAHUA
MO;KeT 0Ka3aThCeA 4Pe3BhiuaiiHo oddeKTHBHBIM 1A PelIeHAA 3a7a4 OGHOTO
THUa H COBEPIIeHHO HeyHAUHBIM JUJIA pemenus Apyrux sagad. Bomee
TOro, yCIeUIHOCTh NCIOAb30BAHUA aXrOPHTMa IPH PelleHMM KOHKPeTHOM
3aJla4M MOJKET CYI[eCTBEHHO 3aBHCeTh OT TOCTAIIOBKM CaMoMl 3agauu.
Tax, maupumep, usMeHenue MacuiTaboB U3MepeHUA TeX WJIM MHBIX Iepe-
MEHHBIX MOKeT KapAWHAIBIIHM o0pa3oM HOBIUATH lla CKOPOCTH CXOH-
Moctu agropurmal (ITo ABIeHHe HWHOTJA Ha3bIBAIOT TYBCTBUTENbHOCTHIO
K ¢opye sagaum.) HakoHer, mpu cpaBHATEILHOH OIeHKe aJrOPHUTMOB
Heo0X0IHMO COMOCTaBIATH 06HeMbl BHIYMCIEHUH IJI8 MeTOI0B, TpedyIo-
WAX JAMD HECKOABKAX HTePalMil, X0TA Ha KayKA0H U3 HUX BRIIOIHATCA
Goabuiol 06'beM pacueToB, W METOMOB CO 3HAYUTENBHBIM YHCJIOM UTepa-
Ui, THe, OJHAKO, OTHedNbHaA WMTepamusa TpeGyerT HeOONBIIOro UHCHA
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BRUUCINTENBHNX onepanuit. Pesynsrarsl mogo6HNX CpaBHEHHE OTHaCTH
3aBHCAT M OT MOKaszaTeleil uernoabsyemoil OBM. o srolt npuyune B Kuu-
re He JaiOTCA CPABHUTENBHBIE ONEHKH aJITOPUTMOB.

B otmmume oT MeTOmOB AMHEHHOTO M JUHAMHYECKOTO IIPOTpaMMHPOBa-
HUA GONBWMHCTBO allTOPUTMOR HeJIMHEHHOr0 IPOrpPaMMUDPOBAHASA, KOTG-
pile HeTpyqHO 00OCHORATh W OIMCATH, CTOJNH MaJo 3PQeKTHBHE, UYTO
UPAKTMYECKM WX Helb3sd UPUMEHATh. B TO e BpeMf, K COMAIeHHIO,
aJITOPHTMEI, KOTOpPHE OKa3ajlmch Haubosee MODIHHIMA Ha IpaKTHKe,
CIAMIMIKOM CIOM{HBI, YTOGE BKJIIOUATH UX ONHKCaHUe B HACTOAMYI KHHUTY,
ABIAIONIYIOCA BBOTHHM KypcoM. 1losToMy, cTpeMsach BaTe 0GBEKTHBHOE
M B TO e BpeMA OOCTYIHOe JIs HAYMHAIUX H3I0;KeHHe MeTOH0B
HeJIMHEHHOr0 IPOrpaMMUPOBAHHESA Ha OCHOBe OJHAX DlIeMeHTApPHHEIX TOHs-
Trit, MBI BHOpPAJH METONH, KOTOPHIE JIerko 06BACHAUTE H KOTOPHE B TO Ke
BpeMs HOCTATOYHO 3(QeKTHBHEI, eCIM MX COOTBETCTBYIOIUM ofpasom
MoguduIMpoBaTh A UcHoxb3opanmsa Ha IBM. OpHako BO3MOKHOCTH
n3raraTs mogobible MOXAPUINpOBAHHEE MeTOABI, KOTOphe KpaiiHe Heol-
XOAUMEL 1A YCIEUIHOr0 penieHUs HPaKTHYeCKUX 3aJad, MEl 0CTaBIAeM
aBTOpaM TPYAOB, IEJIUKOM IOCBSIEHHBIX YHCIeHHHM MeromaM. Hpome
TOTO, 3feCh ONMACHBAIOTCA IHIOIbL MeTOOH, 5PQeKTHBHbe IPH peleHIN
3afia4 cpemHeil u 0oaBIION pasMepHOCTH, U HOUTH He yAeJdeTcd BHHMA-
HAs aJlTopUTMaM, KOTOpHe, BO3MOKHO, HPHUMEHHMEl I Mopeleil,
BRINYANMMUX Majoe UHUCJIO0 OrpaHMYeHWH W MepeMeHHBIX.

Boruncanteabusie TpyamocTn. IlpepmoxiuM WHTaTenio BKpaTiie BO3-
BPaTUTBCA K OOCYKIEHUIO alTOPATMHYECKOTO MeTOfa, IIPHUBEIeHHOrOo
B pasg. 4.3. B atoMm paspeire orMedasnoch, WTO alTOPHATM ONpPENeISAETCA
TAKAMHA YeTHPHMA B3aMMOCBABAHHEIMM XapaKTepHCTHKAMH, Kak:

HOJHOTA;

o0nacTh MpPHMEeHeHUH;
CXOUMOCTH;
BHIUYHMCIHTEAbEHE TpefoBaHUA.

BoabmmMHCTEO 2THX XapaKTepHCTHK 3HAYNTENBHO TPYHHEe BBIABUTL
MpH aHaIM3e MeTOM0B HeIAHEeNHOT0 NPOrpaMMUPOBAHNA, YeM alTOPUTMOB
AMHeHHOTO NPOTPAMMMPOBAHHA. JTHMHM BOIPOCAMH SaHUMAIOTCH MaTe-
MATHKH, N3y4Yalolie TeopHIio HelwHeifiHOTo nporpaMmupoBanuda. OgHaKo,
He TOBOPSL. yiKe O TeOPeTHMYecKUX mpobieMaXx, IPA HCIOTb30BAHUU METO-
OB HelIUHeHHOT0o HpOrpaMMIPOBAHUS B KOHKPEeTHOH cuTyalluM BO3HMKA-
0T BRITHCAUTENBHBIE TPYAHOCTH.

[IpennonoxuM, HCIIONB3YETCH ANTOPUTM, KOTOPHE ¢ MCYepIBIBaIOMEl
MOJMHOTOM, AT 3a WIATOM ORUCHEdem BHUoJHAeMBle oneparmu. Opmako
MOJKeT OKa3aThCH, YTO CXOAUMOCTH anropurma obecHeunBaeTcs HPU BEI-
HMOJHEHNN HEKOTOPHIX MaTeMaTHYeCKUX YCJOBUH — HeOOXONMMEIX MIH
TOCTATOYHBIX MIM HEOOXOMUMBIX ¥ HOCTATOYHEIX, KOTODPHIM TOJIKHEI
VIOBIETBOPATE IelleBaA PYHKIUA M orpaHnuenus Mopenu. [lposepursb
coOloeHne TAKMX YCIOBWMA B cJydae MPaKTMYECKOT0 NpUMeHeHUH
OoiBaer cammeoM TpynHo. llosTomMy mHe HCKIIOMeHO, UTO ONpEREINUTH
HPUTOAHOCTh AJTOPUTMa JJIf peilleHUd [alHoil KoHKpeTHOH 3apaum
Moo OyneT, AHINb NOMBITABIINCH e periaTh.
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Hanee, make ecldn CXOQUMOCTh AJTOPUTMA AJAA HEKOTOPOTO JErKo
Pacmo3HaBAEMOTO Kiacca 3agad ABJIAETCA JOKABAHHOHM, HTO Bee jKe He
TO3BOJHUT TaTh XOPOIIYI0 OMEeHKY YHCIa UTepaluil, HeoOXOTUMBIX I
MOJIYYeHUA NPUTOAIIOTO pPeIleHus.

Bomee Toro, mHOTHA OKa3bBAETCA YIOGHHIM HCHOJIB30BATh aJTOPHUTM,
¢ meopemuyeckoli mouku 3peHus BecbMa COMHUTEILHEHIM, HalpUMep He
Bcerga 00eCHeYUBANOIGUAN CXOMMMOCTH K HCTHHHOMY peineHMIo. OgHako
Ha I@paKTUKe aJTOPUTM MOKeT NAaBaTh XOpOIIMe pe3yJbTaTh, 9acTo
CXOIACHh K HCTUHHOMY ONTHUMYyMYy 3a OTHOCHTEIBLHO He0OJbIOOe YHCIO
HTepalui.

Wccnemosanua B obmacrm pa3paboTKH MeTOR0B HeJIMHEMHOIO IIpo-
TpaMMEPOBAHMA BeqyTCA B ABYX HampapleHusaX. B ofxactu reopuu mc-
CIefOBAHUA COCPeTOTOYEHK HA YCTAHOBIEHWU CJIabRX M, KaK MOMKHO
HameAaThbCsi, IPOBepsieMbIX YCIOBHI, HajlaraeMblx Ha [eJeBYI0 YHRIHIO
M OTpaHHYEHHs, KOTOPble SABIATCA MOCTATOUHBIMEU IJId obecmedeHUd
20PAHMUPOSAHHOL CXOMTUMOCTH aJTOPHTMA K ONTHMYMY BHE 3aBHCHMOCTH
OT MCXOTHON TOYKHU pacyeToB. VlccaeqoBanus B 001aCTH BEIYUCIUTEIBHEIX
ACIEKTOB COCPEeTOTOYeHBl Ha BBIACHEHMH TOTO, HACKOJIBKO XOPOTIO
JAHHHIE aJTOPHTM periaeT KOHKpeTHHe 3amaul. B o6ouX 3TUX Hampasie-
HUAX CYIMHOCTH 3aTPyAHEHUN COCTOMT B TOM, YTO GOJNLIIMHCTBO METOIOB
HeJUHEeHHOTO IPOrpaMMHpPOBAHUA He Beerga obecledMBAeT CXOXMMOCTH
34 KOHeYHOEe UMCI0 MTepaluil (eCaU TOJNBKO MCXOTHASA TOYKA CAYIARHO
He OKaszajach TOUKoO# omrumyma). Heroropwil aaropurm mosxer obecre-
g@BATh MOHOTOHHOE yIydileHWe 3HAUeHHUA [eleBoil QyHKIMHM IpU Iepe-
Xofie oT ofHo#i Ureparun K apyroii. Ho gaske ecau cxoguMocTh aaroparMa
M3BeCTIIa, HA NPAKTHKe peIleHNs, HoJydaeMmble Ha OTHEAbLHHX HTepa-
UUAX, MOTYT Pe3K0 M3MeHATHCA, XOTA 3HAUCHUA IeldeBoll QyHKIUA mpm
aroM yaygmaiorca. Hpome toro, ecam TolbKo He JOKAa3aHa TeopeTHYe-
CKasg NPaBUIBHOCTH METOdA, BO3MO/KHA CXOTUMOCTb K PeINeHHIO, OMm.iit-
yalouyemycs oT ouTHMyMa. {IJT0 JeMOHCTpHpYercs Ha IpuMepe, IIpHBe-
JennoM B pasg. 14.4.)

PaccmaTpuBacMsbie Bompocsl. B HeCKONBKEX claedyOMUX pasmenax
BaKIabIBAIOTCA OCHOBHI MJIA O0BACHEHUA TOTO, KAK HAUTH ONTHMAJbHOE
3HadeHUEe QYHKIAM OJHON IlepeMeHHOH, a 3aTeM U QYHKI[AM HOCKOIBKHAX
He HOTUMHEHHHIX OrpaHMYeHHAM HepeMeHHHX. Hak umrarens yGemures,
IJIA TOTO 4YToGBl ydYecTh BHIIOYeHHME OTPAHMYeHMH, GOJXLIINHCTBO QyHma-
MeHTAJbHOIX UAel, Ie/RATIUX B OCHOBE METOMOB OTHICKAHUSA Ge3yCIOBHOTO
ONTUMYyMa, HYMKIaeTcA JUINb B Haqle:mameinr odopaboTke.

B ocraabHofl wacTu HacroAIIeH TIABH PACCMATPHBAIOTCH IJIABHEIM
o0pa3oM MeTORBl pelleHUs ONTHMUBANMOHHEX MoJxeldell ¢ JIUHeHHHMH
OTPpAHUYEHMAMM H CHeINUaJbHBEIMHA, HO Ba)KHBIMH BHJZAMU HeJMHeHHBIX
medeBHX ¢yHKMui. Heckoabro axropurMoB, IpeqHa3HAUEHHBIX s
pPelleHHsT Mofieldeidl HeIWHEHHOTo NporpaMMupoBaHma Golee o0mero
Buga, ommcaHo B ria. 15. Cmemyer oTMerdTh, YTO BO MHOTMX MeTOmax
pelleHM 3a7aY HAa YCIOBHBI 3KCTPeMYM, TPHUBEIEHHBIX B 3THX ABYX
riIaBax, B KadeCcTBe YacTH BRUUCIMTEIBHOTO Ipolecca UCIONAb3YIOTCHA
pelieHNs HEKOTODPHIX BCIOMOTATeIbHHX 3agad JIMHEHAHOT0 HpOrpaMMu-
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poBauma. B ra. 15 usnaraerca ramke MareMaTHYeCKad TeopUA HeanHei-
HOTO TIPOTPAaMMUPOBaHHUA, HOHATHA KOTOPOH COOTBETCTBYIOT IIOHATHIO
MBONCTBEHHOCTH B JHHEHNOM NpOrpaMMHpOBAHHUH.

14.3. OIITUMU3ANNA HEJIMHEUHON OYHKIIUNU ONQHON IEPEMEHHON

WUmerorca gBe NPUYMHLI M3YYEHHA METOMOB ONTHMHBALMK (YHKIUA
ogHo#l mepemeHHo#. [lepras M3 HUX 3aKIAWYaeTCA B TOM, 9T0 HA OXIO-
MePHBIX 3aa9aX MOKHO JeMOHCTPHPOBATEH MHOTHE TPYIHOCTH, ¢ KOTOPBI-
MM IPUXOIUTCH CTAJIKHBATHCSA HPH pPelleHNN HeINHeHBIX ONTHMU3ALHOMN-
HeIX 3agau. Her HeoOXogmMocTH [JId PashACHEHHA ITHX TPYAHOCTER
o6palllaThcA K MHOTOMEPHEIM 3afadaM, WHOTAA MeHee MOIMSITHHIM. Bropas
OpPUYMHA COCTOMT B TOM, YTO BO MHOTUX METOJAX PEHICINsT MeJNHeHIIBIX
ONTAMHUBAIAOHEHIX 3a0a9 cO MHOTUMH MepeMeHHBIMM Ha TOM HJIA HHOM
mare, 00 ¢YIECTBY, UCIONB3YIOTCSA aJTOPATMBI ONTUMABALMAY JJIsL OHON
mepemertoit. CiepoBaTelbHO, AJs1 HPHMEHEeHUS MeETONOB, Ipeqiasla-
YeHHBIX JIJIA Peurelus ONTHMU3ALMOHHNBIX 3ajay o01miero suna, Tpedyercd
3HAKOMCTBO ¢ METOJaMM ONTHMH3aIMU OJHOMEPHBIX Mofmeeil.

Haumem ¢ Toro, uro B paMrax Bcero MOCAENVIOUIero OGCY:RIeHUH
OTPalMIAMCs PacCMOTPEHHEM «MARCHUMHA3AIUA» B CMBICAE ONTHMH3ALNH.
[Ecan B peaspHO# 3amade TpeGyerca MUIMMUZHPORATD 1eJleBY0 QyHRIUIO
f (x), 10 Mo:kHO TepedopmMyiIupoBaThH Mofmenh, mMakcumMusupys —;f (z).]

Cravama paccMOTPHM 33714y MAKCHMHU3AINU AukelHol QYIRIAA
ogHolt mepeMeHHO# ¢ (z) == (¢y + ¢;z). OTrer agech HACTONBKO TpHBHa-
NeH, 4To OH Jaske 1e ofcyAgalcA B TaaBaX, MOCBANICHHEIX JTHHed-
HOMY IMpPOTPAMMHPOBAUHIO, OAHAKO B JAHHOM pasgelie OH HCHOIb3YETCH
KaK OTHpaBHAH TOYKA JJId PACCMOTPEHMS ONTUMHBAIMOHHLIX METOL0B
B HelmHeHHHX curyanusax. Eeny #a £ ne HanaraeTcd HUKAKUX orpanunue-
HUH, TO WpH JAWOOM ¢y = 0 3HaueHHe NEseBOW (QYHKIUH MOKET GHITDH
cpeiaano croAb yroguo GoabmmMm. (OGbscHUTe, KakuM obpasom.) Ecam
jKe & MOKeT NPUHHMATH TOJBKO OTpalld4eHHBle 3HAYEHHS, T. €. @y <
<Lz < ay, T0x = a; omuMaabruo npu ¢; <. 0,a z = a, — npu ¢; = 0.
CremoBaTelbHO, ONTHMAJIBHHM BCerjga MBJISETCA pelIeHHe, COOTBeT-
CTBYOIlee dKCTpeMainbioil Touke. OHAKO, ecId MBl OTKajKeMcd OT JOmy-
Menus 0 JAHeRIocT! QYHRIMA ¢ (Z), cTaHOBATCA BO3MOMSHEIME U pyrHe
CUTYAIlM; HEKOoTOpble M3 HUX oro0paskennt na puc. 14.1.

OpHa M3 TakWX BOSMO:WHOCTEH COCTOMT B TOM, 4TO ¢ {X) AOCTHTaeT
MAaKCHMAJIBHOTO 3HageHHs TPH KOHeYHOM S3HAa4YeHHHM %, XO0TA Ha & He
HajlaraeTcA HUKaKUX orpanmuenuii. Ha puc. 14.1 aromy coorsercrsyer
npusMep 2, riie ONTHMYM gocTHTaercsas npu x = 2. OmnHaro, pame ecau
3pavenye r 3aKJI0YeH0 B IIpexeiaXx cerMenta lay, a@s], pemenme AIA
DKCTPEMAJIbHON TOUKE MOsReT ¥ He ObITh omTuMyMmoM. Tak, ecau Beawmuu-
Ha T JOJKIlA HaXoguThes B npegenax cermenta [0, 3], To ourmmaxanioe
aHAYEHHE £ B IpAMEPe 2 He COOTBETCTBYET HHU ONHON M3 dKCTPEMaibIbIX
rTouer aroro cermeHTa (z = 0 mam x = 3), a, Kak 0OTMeYajoCh BhHIIIE,
PACHOJM0KeHO BHYTPH cermeHTa (z = 2).
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B opmmepe 3, xak m B upuMmepe 1, 3Hauenme ¢ (z) HeorpaHHUeHHO
Bospacraer, ecIM TOJIBKO Ha & He HaloKeHo orpanudenwii. OgHako
B oTiimuue ot IpuMepa 1 ckoab yrogHo GONBIIOro 3HaYeHHS ¢ () MOMKHO
TNpumep 2

c(z)=~x2+4x -3
maz o(z) =c(2)=1

Mpumep 1

o(D)=cp +c4

Npumep 3 B I”p”MEp 4
. 0<Lx<
c(x) =x12-42+ 3 c(_z):JI—J: Sz<2,z#1
10 z=1
\— 6l
4 .
| 2L
. !
b -
“ g Tz T
I+ -2
1 4k
_6'|_
llpumep 5 fpumep &
1
ﬁ—— z>7 Iz JLz<?t
=z clz)=
(@ lo <! |5 z21

Puc. 14.1. lpaMepst wenuHeAHKX GyHROIUIA.

31ech NOCTHYb KK NpPHU HNOCTATOYHO OONBINOM, Mak U IPH JOCTATOYHO
MaJioM 3HaueHWH r. B mpumepe 4 MOKa3aHO, YTO BO3IMOKHO TaKKe J0CTH-
JKeHNe CKOJIb YTrofgHO OOJBIIMX 3Ha4YeHUWH ¢ (), mayke ecllM 3HaUeHUe X
OrpaHUTeHo, cKaskeM, npemeiamu cermeHra [0, 1]. 3mech B Touke & = 1
HMeeT MecTO pa3phis QYHKOEHU ¢ (z); ecim x crpemmurca K 1 cuusy, ¢ (z)
HEOTPAaHHYEeHHO BO3pacraer.
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Hawomen, ¢ (xr) moxer GHTH OrpaHHYeHO CBEpPXY, U BCE Ke MOMKET
OTCYTCTBOBATh KOHEUHOC 3HaYeHUe I, IPU KOTOPOM ¢ (Z) JOCTHIaeT MaKCH-
MyMa. 9TO XapaKTepHO AIsd IpUMepa o, Ifle BeJIUUNHa £ He OrpaHNYeHa.
3aMeTHM, 9TO I BCeX KOHEUHHIX 3HaueHH# z ¢ (x) Menbime 1, ommako
¢ () MO:KHO CKOJNB YrogHO TMPUGIU3UTHh K 1, NPHHAB BeIWIHHY Z JOCTa-
ToyHo Goxbimoit. Ilpum srom 1 umenyercs Bepxmeil rpaHbio QyuRIuU
¢ (). B ragectBe BTOpOTO IpHMepa Bo3bMmeM IpuMmep 6. Jlo Kakux mpe-
el0oB MOKeT 371ech Bo3pacTH ¢ (z)?

onsenem uroru. Oyurima ¢ (z) MO:eT HeOTPAHUIEHHO BO3PACTATh,
IasKe ecIu 3HAYEHHA Z OrpaHMYeHb; QYHKIUA ¢ (X), OrpaHUUYeHHAS CBEP-
Xy, He 00d3aTeNbHO JOCTHraeT MaKCHUMyMa, IpUYeM BHE 3aBHCHMOCTH
OT TOTO, OTpaHMIeHH Ju 3HadeHud x. Ilpu x06oM HcuepIHBa0OmEm pac-
CMOTPEHHH AJTOPUTMHYECKUX MOLXONOB K MAaKCHMU3AIUM HeIWHeHHOH
QYHKOUN OTHON mepeMeHHON HeofXOJUMO YIATHIBATH BCE TH PA3IHYHELE
poamoskHOocTH. OmHAKO B COOTBETCTBHU ¢ I[eIAMH HACTOAIREH TIIaBHI
yao0HO NOpeqmosioKUTh, YTO:

I) z nemr B mpemenax komewworo cermenta I = [ay, a;], T. e.
ay < T Ay, TAe —o00 < ay < ay < 00;

IT) ¢ynxmusa c (x) HempepnBHA W OTpaHATIEHA CBEPXY /IS BCeX I
Ha cermenre [.

BakHbIM ciemcTBUeM 3THX ABYX HONYIIeHAH ABAAETCH TO, 4T¢ ¢ (X)
JOCTHTAaeT MAKCHUMyMa IpW 3HadeHMM x, HaXOogameMcd Ha cermente I.

Jns roro 4ro6bt uMnTaTeNh MOT IPOBEPUTH, KAK MM YCBOEH MaTepHas,
OH oT:KeH 00BACHUTh, HoueMy npu gouymenun II) cermenr I He BRIIO-
qaer r = 1 B nmpumepe 4, uan z > 1 B npuMepe 5, mau = < 1 B mpn-
mepe 6. Ha puc. 14.1 caegyer Taxsie ofpaTuTh BHEMaHHE Ha TO, KaKUM
obpasoM dopMa dynroun ¢ (z) u xapakTep cerMenra / BIMAIOT Ha OIpe-
JleicHEe ONTHMAJIBHOTO 3HaueHnd z. Tak, HapuUMep, B IpUMepe S ONTH-
MyM écezda JOCTHraercsi NpU OJHOM M3 BDKCTPeMaJbHRX B3HadeHHil I,
T. ¢. IPH £ = a4 WIN T = dy; B TO }Ke BpeMA B IpuUMepe 2 TaKoe SKCTpe-
MalbHOe 3Ha4YeHUE T COOTBETCTRYET OITHUMYMY MO0.4bK0 B TOM Clydae,
€CIN r = 2 He NPUHAJTEKAT MHOMKECTBY BHYTPEHHUX TO49eK cerMeHta /.
ITH 3aMeYaHMA 3aCTABIAIT NMPEIIOIOKHUTh, YTO AJTOPUTM ONTHMA3AIAN
¢ (z) upn z, npuHaeKameM J, JOIKeH MCIOJIB30BATh XaPAaKTePHCTHRA
Buna Gyuromu ¢ (z).

CHavaia paccMOTpUM, YTO TMPOU30HLeT, eciu QYHKIUA ¢ (Z) ABIAETCA
MOHOTOHHOR Ha cermente I. B srom cayuae ¢ (z) Beerga mocTHraet Makcu-
MyMa 1o z Ha ] B ofgHOM U3 BKCTpeMalbHBIX TOYeK cerMeHTa, T. e. amubo
fipu £ = a4, 160 Upu z = a,. To ke copaBeAINBO, eCIN ¢ (Z) ABIAETCA
BBINYKI0H QyHKROued £ wa I, T. e. qid N06HX x4 1 T, Ha I, TOe 4 << s,
u giag gwoboro p, 0 < p << 1, dyuxiuda ¢ () yIOBIeTBOPSAET YCIOBHUIO

pe(z) + (1 —p) c(z) = lpzy + (1 — p) 2] (Bumyrman). (1)

IIposepbre, uro B mpumepe (3) ¢ (z) ABAAeTcA BHUIYKJI0H QyHKImel
W TMODTOMY BCerga [OCTUraeT MaKcUMyMa B 3KceTpeManbHOd Toure [.

B Gosnee obmem cayuae ¢ (z) Becerga JOCTHTAaeT MaKCHMAaJlbHOTO 3Ha-
9eHUs B IKCTPeMasbHOR Touke [, ecan ¢ (z) ecTh KBasuBplOyKIas QyHK-
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oust #a I, T. e. ecam pus JA106HX 2y M 2y Ha I, rae 2, << xp, B 4714 11060-
ro p, 0 << p <1 Bumonusiercst yclosue

max le (zy), ¢ ()] = ¢ lpz; -+ (1 — p) z2] (kBasuBbmyraas). (1)

JTO ychoBHe BLIOJugeTcst, eciau c¢ (&) sBiAercA JAUOO MOIOTOLHOI,
aubo BeykJod ¢yHRnueil. llpuBeseMm gBa IpuMepa KBaSHBLIMYKJION
QYURINN, He SBIAIOHIEHCS HM MOHOTONNOH, HUA BHIYKIOH; aTo Mopudu-
raumu QyHKnuu ¢ (r) u3 upumepa 3. Ilepsril npumep umeer Buxa: ¢ (z) =
=2 —4r -+ 3 npu z <3 uc(x)=0 opu z > 3. Bropoit npumep:
c(@)=2*—4z +3 mpu z% 2 u ¢ (2) = —2. Hauepture rpadurn
STHX IBYX QYIRIWI ¥ HpoBepbTe BHIIOIHeHMe yeaoBus (1).

B tom cayuae ecim ¢opma ¢ () He obecneumBaeT ONTHMATbHOCTD
pelleHnsi, COOTBETCTBYIOMET0 DKCTPEMATBHON TOYKe, IMOMCKH OHTHMAJb-
HOTO 3HAYEHHS Z C/eyeT UPOJOTRATh BO BHyTpeHHel wactd cermenta 1.
Ilaa sToro Moskito pa3duTh cermeHT J Ha 4acTH «ceTKOW» PaBHOYIAIEHHBIX
TOYEK W BEIYMCIMTL 3HauUeHHe ¢ (£) B RaykA0M M3 5>TUX TodeK. Ecau Qyuk-
uus ¢ (x) He ABJACTCA PeryJsSpHOil, TO HaWIy4lllee U3 HalJeHHBIX 3Haye-
HH# z Mo:ReT GLTh BeChMa JaJeKnM OT HCTHHHOTO ONTUMYMa, HOCKOJILKY
B OTOM CIyYae MOMCK HAllOMUHAET HONHKTRY «HANTH UTOJKY B CTOT'e ceHan.
Onnaxo, eciu QYHRIWs f64iemcs perylAApHOl, T. e. IpPH MalloM BapbLH-
POBAaHUU I U3MEISETCS B OIPAHAYEHHHX IpefgelaX, OMHCAHHEI MeTOp
«CeTKN» 00BIYHO MO/KHO yCOBEPIIEHCTBOBATE, HCIIONB3YS TAK HA3KIBACMEE
adanmusgnbie (Wau nocaedoeamenvhyie) Memods. noucka. Bmecto Toro
9T06Bl YCTAHOBHTL COBOKYITHOCTH MPOBEPAEMEIX TOUEK X 3apatiee, HCHONb-
ayercsa WHQOPMAIMA OTHOCUTENIHHO YyiRe IPOBEpPEeHILIX 3iadeluii z;
Ha 3TOH OCIIOBe OIpejledsieTcHa clejylollee IpoBepseMoe 3Hadenue .
ITO 3HAYMT, YTO eCiH HMeeTCsA OrpAHHYeHHAss MHQOPMAIUH OTIOCHTEJNh-
HO 3HAYeHWH ¢ (z), ModydeHHAsi Ha OCHOBE paHee BBIIOJIHEHHBIX ITPOBE-
POK, TO ymaeTrcsi C/AeIaTh Pa3yMHEIA BBIBOT OTHOCHTENIbLIIO BO3MOKHOLO
JAManasoHa HaxXoKIeHIA ONTUMATBHOTO 3HAUEHUA 2. JTa Hes MOsACIIAeTC
HHEKE.

Ilocmegosareavubiii mouck. PaccmoTpuM ¢yHrumio ¢ (z), rpadux
KoTopoil #3o6pasken na puc. 14.2. Makecnmanbroe sHavenwe ¢ () 10CTH-
raerca npu z = f. Kak HerpysaHo UpemcTaBuTh, Had QYHKUOHMEA TaKOTo
THIA aalTHBHHI Ipomecc MOMCKa MaKCHUMyMa ¢ (z) BPHJ JH OKasyKeTCA
3QpeKTHBHEIM: OH MO/KeT NPHBECTH K XODOIIMM pe3ydbTaTaM JHIIb
cayuaiino. [lag madocTpanii IpeaOoNOKUM, YTO HEpPBOe IPOBepAeMoe
3HaYeHue & MeHbIIe @. Torga Bo3MOMKHO, YTO KasKIoe MocHeqyonee 3Ha-
dennme z 6ymer Bce Godnme u Goabile MpHOMM;KAThCA K @, HO He Gymer
IpeBLINaTh 4, IOCKOJIBKY c (@) ecTh JoKambhbii Makcnmym. Jlaiee,
NPenlIOIOENAM, UYT0 IepBOe IpoBepseMoe 3HaUYeHHWe £ HAXOAHTCH Ha
cermente [d, e]. Torma, mo-suguMomy, HocIenoBaTelbHLI MOKCK 3aKOH-
YUTCA CPasdy sKe, MOCKOJAbKY KaK IpH HeGOJLIIOM yBeJIMYEeHUN, TAK W IPH
HeGONBUIOM yMeHbIIeHHM 3HaueUHs ¥ QYHKIusg ¢ (z) He MeHFeT cBoei
BEJIMYMHLL M ee yIydlleHne He MPECTABIAETCA BO3MOKHEIM. AaNTHBIILIE
MeTosl, KOTOpDHe M3IAraioTcA HU3Ke, Ile MOI'YyT IapaHTHPOBATH, YTO
B KOHEYHOM cueTe OGJACTh HMOUCKA CYBHUTCA 10 HEGOJNBIIOr0 HMHTEpBAJa
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BOKpyT f (puc. 14.2). Opuako paccmorpenme QyHKIUM ¢ (T) Ha cerMeHTe
[0, g] mo cymecrsy sBIsETCA Gollee obmeit cuTyamuell, 9eM 9T0 meilcTBU-
TEIBHO HEOOXONHMO [iIA [JOCTHKeHMA HeIOCPeACTBEHHO IOCTABIEHHON
Ueld, a HMEHHO pa3paloTKH AalTHBHBIX METOJOB IOMCKA OLTUMYMA

c(z)

Puc. 14.2. Tpumep dyurumu, obnagarpleidl MHOTEMU
JOKANLHEIME ONTHMYMaMH.

$YyHKOEA ofgHOl TepeMeHHOH, KoTOpEe B fganpHelmeMm OyayT HCHOMB-
30BaHH OPH pelleHNW MHOTOMEeDHBIX HelWHeHAHHX 3afad ONTEMHBAIMM.
Ilo aTofl mpuaMHe W BBOFUTCH MOMOJHUTEIBHEIN HOCTYJIAT OTHOCATEIHHO
dopmu Pysruun ¢ (). .

B "acTHOCTH, PacCMOTPHM TAK HAa3HBAEGMYH YHHMOJAIBHYI0 QYIIK-
HH0, 06IaMalomyio CIeIYIOMUME CBOHCTBAMIU: eClId T eCTh eMUCTBEHI0e
OOTEMAJNbLHOE 3HaUYeHHMe & Ha cerMeHTe [, T0 ¢ BoapacranueM z ¢ ()
cTporo Bozpacraer HpPE z <.z H cTporo yOuBaer mpu z > z. Ecim
MaKkcHMalIbHoe 3Hauenwe c¢ (z) Ha [, KoTopoe 0003HAUMM C, UIMEET MECTO
He s OgHOM TOUKH, a [ HeKOTOPOTrOo MHTepBAka OUTHMAJIBHLIX sHade-
HAK z, To ¢ (z) cTporo mo3pacraer A0 MOCTWHKEHWH ¢, COXpaHAET BTO
3HadedHWe BAOJL BCEIO0 WHTEpPBAIA ONTHMAJIBHHEX X, & 3aTeM CTPOTo
youBaer. Popmanwmoe u Golee TouHOe ompepelenue TaKOH QYHKIMH
HMeeT caefylomuil sun: QYHKIMA ¢ (Z) ABIAETCA YHUMORAJIBHOI Ha
cermenTe I, ecan s T00WX 2y u2s Ha I, roe 2y << xp U ¢ () < ¢ (2) =
== ¢, QyHKROHEA ¢ (Z) YIOBIETBOPAET YCHOBUAM

¢ () < c(ry) mpu <<z << 5,
(yHEMOganpHAS). (2)
¢ (zy) > ¢ (x2) upm Z< 74 < Zs

PyHEKOAs sasiagercd YHUMORaJbHOH, eclIH oHa BOTHYTa, T. €. eCIH
ansg awobex x B Z, Ha I, THe 2y << 22, m gaa aioboro p, 0 << p << 1,
$yaROus ¢ () yAOBIETBOPAET YCIOBHIO

pe (z) + (1 —p)e(z) <clpry + (1 — p) 2] (sormyras). (3)
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Ecan ¢ynroua c (z) wuMeeT peryilspHyl BTOPYI0 IDOM3BOJHYIO
d?c/dz®, TO SKBUBAJENTHEHIM YCI0BHEM BOTUYTOCTH ABAseTcA dic/dz® <L 0
pas seex z. Ecnm d?c/dx? << 0 gus Beex z, 10 ¢ () eTporo Boruyra. 3pech
¥ paiee gomonuurenbeo K (I) m (II) BBOmMTCH ycnosme:

¢ (z) yummopmanpHa mo z Ha cermente I. (ITL)

Herpyzro nposepuTth, 9T0 BBefeHMe ycaosma (II1) mekamogaer Bosmosk-
HOCTH MCIOJIb30BaHNUSA B KadecTBe cerMeHTa | TaKUX ceIMeHTOB (puc. 14.2),
Kak b, gl, ogmako ycunosuio (III) orseuaror cermenrm [b, e] m le, g].
Tenepbs moraskem, KakuMm ofpasom pmegeHme yciosus (II1) mossomser
OpUMEHUTHh AMaNTHBHHE MeTO[ MOMCKA [is HAXOKIEHHS HHTepBala
3aJalHON BelNYEBH, COMEp/KAmero To 3HaYeHHe Z, IPH KOTOPOM JIOCTH-
raeTcsa MakcuMyM ¢ (z).

Ilycrp m3BecTo, 9T0 ONTHMANTBHOE 3HaUeHHE ¥ HAXOMMUTCA Ha CerMeH-
te [4;, A;] ¥ BoamcHeHH 3HaYeHHs ¢ (Z) B JBYX TOUKAX Lnep B Zpp 3TOLO
CerMEHTa, NPHYEM Zpep < Zgp (IepBas TOUKA pACIOTIOKEHA <JIeBeey,
a BTOpas —«mpaseey). BEcian ¢ (Zyp) == ¢ (Tnp), T0 ¢ (r) He MOMeT BO3-

pacTarth MpH & > Zyp, TAK 4TO OOTHMAIbHOE & J0AXHO HAXOMUTHCS Ha

cermente [A;, zgp]. Hageprare rpadux m o6pacHETe, modemy. Ecam ke
¢ (Znes) == ¢ (Tup), TO ¢ (Z) He MOKeT BO3pACTaTh OPH L > Iyp, TAK 4TO
ONTHMAIbHOE 3HAYeHHE T GoadHO HAXONMTBCA Ha cerMeHte [Ag, zypl.
(O6bsacante, mouemy.) B xrofom ciaydae cpaBHeHHE ¢ (Tpep) B € (Zmp)
MO3BOJAIO COKPATHTDH JINHY CeIMeHTa, Ha KOTOPOM, KaK HaM H3BECTHO,
MO/GKIL0 HaXOMATHCS ONTHMAJbHOe 3HaueHHe z. Hak Herpynmwo ceGe
[peCTAaBETh, MMEETCA MHOMKECTBO Ppa3JiHYHKX AJTOPETMOB IIOCJIE[[0-
BaTeJAbHOTO MOUCKA, KOTOPHE MOKHO paspaforaTh ¢ y4eTOM 3TOTO CBOM-
cTBa YHEMOJAJNLHON (QyHKIHAM.

OnuchiBaeME HHMe MeTO[, UHOTHLA HMEHYEMHEIA METOJ0M 30J0TOr0
ceueHnst, o0/iafaeT TAKAMU JOCTOMHCTBAME, KaK IPOCTOTA, TaK H J0CTA-
TOUHO BHICOKAsA 5QdeKTHBHOCTh. (ITOT MeTod BechbMa OIH3OK K Memody
Dubonauyu.) Beemem oGosnaueHue:

r=0,5(/5—1) =0,618033, .... (4)

3naueHrme 9TOH KOHCTAHTH CTAHET ACHEIM MOCTe TOTO, Kak 6yheT
M3M0/KeH aJITOPHTM IOMCKA MaKCHMAIbHOTO 3HaueHMA (QyHKUuU c (),
rme z Haxommrcsa Ha cermente I = [ay, as).

lllae 1. llpumeM Ay = ay, Ay = @y, H = Ay — Ay, Tpey = A, +
+r?H u zpp = Ay + rH.

Illaz 2. CpaBEEM ¢ (Znep) U € (Typ). B saBmcEMoCTH OT pesyiabTaToB
CpaBHeHHWA NepelieM K mary 3 mau K mary 4.

Maz 3. Ecnm ¢ (Tgen) 2= € (Typ), mpuMeM Ay = z,, © H = z, —
— A,. Ilpexparmm pacuersi, ecim H pnocrarouno Majno. B mpormsHOM
CIydae B KaJeCTBe HOBOTO &, BHIGEpPEM MpPEABIYIIEe Tnep, & B KAUECTBE
HOBOTO Zyep — TOUKY (Ai—{—rgH). BoseparmmMca K BHEIONTHEHHMIO mara 2.

llaz 4. Ecnm ¢ (Tnen) < ¢ (2,p), npuMeM A; = Ipes B H = A —
— Zyep. llpexparmm pacuers, ecnm H gocraTouno Maso. B mpormeroM
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¢TyJae B Ka4eCTBE HOBOTO Zpep BHIGEPeM Hpelbaymiee Zp,, & B KaiecTse
HOROTO Z,, — Toury (A, + rH). Bosppatmycs K BEIIOIHEHHIO mara 2.
Tlpu 3agannoM B (4) 3l1aYeHWR r aJTOPUTM obilafaerT TPeMS BayRHBIMH
cBofictBamu. Bo-mepBHX, Iocie RKasKmofl mTepaluyl HoBoe 3HaUeHHe M
B 1/r pas menbme mpenuyryniero suavenua I. CiemosaTenbHo, Iocie R
UTepanmii ONTHMANLIOE 3laueHue r HaXOMUTCA Ha M3BECTHOM CerMerre,
AIMHA KoToporo pasna r* (a; — ;). Tabamna

§ [ ™ [ @9 naemmit miisi n << 10 upusegena za puc. 14.3.
Bo-sroprix, ocie Ka;kIod UTePAMl T, U
11 0,6180 | 0,25 Zyp, HAXOMATCA Ha OfMHAKOBOM pPaCCTOAHAM
2 0,3820 0,125 or OmkafimuX K HEM KOIIoB cerMellta, T. €.
3| 0,2361 | 0,0625 T — Ay = Ay — 2.
4 | 0,1459 | 0,0313 B-tperpux, Opd BLITOIHeHHM Imara 2 (Ha
5 | 0,0902 | 0,0156 BCeX UTepalMgax, KpoMe IepBoii) HOBOH sB-
6 | 0,0557 | 0,0078 JIAETCA TOJNBKO OJHa M3 TOUEK Zpep U Ty, TAK
7 0,0344 0,0039 YT0 HeoOXOAUMO [AOIMOJAHHATENBHO BHYHCINUTH
8 | 0,0213 | 0,0020 TOJBKO OfI0 3HaueHwe c ().
9 | 0,0132 | 0,0010 ITpumep pHMeHeHMA aATOPHTMa HpHUBe/eH
10 | 0,0081 | 0,0005 Ha puc. 14.4; sHawenwme z = 6 ABIAETCA emuH-
CTRBeHHBIM ONTHMAaJALHBIM permenneM. Hexop-

HHIH ceTMeHT HuMeeT Bux la,, a.] = [0, 10].
ffo:fpi'mﬁ'ﬁ?,; HJ;’I?I?;'E‘TC‘Z“FH 3aMeTnyM, 9TO IOCTE HTepaldy 2 CerMeHT cy-
A " sumea go 1Ay, A,]l =13,82; 7,64]. Ilpo6-

MeHTa HIPH HCIOJAB30Ba&-
I MCTOZOB B0JI0TOr ce-  HOE BHAUCHUE Ziyep = 5,28 npesuimaer A, Ha

TEHUA W AAXOTOMHIL 1,46 (5,28 — 3,82 = 1,46), a mpobloe 3Ha-

HeHHe Ty, = 6,18, xoTopoe yie paccMaTpH-

Basock Ha urepauumm 1, wmenmnme A, Ha 1,46 (7,64 — 6,18 = 1,46).

TlokaskuTe, YTO IOCIE 3aBepUIeHUA HUTepaliiu 4 HOBOE 3HAUGHHE Zp,

I KOTOPOTo Ha miare 2 ciiefyeT BHUKCANTH 3Hauenue ¢ (z), pasmo 6,74,

Tockonbky ay — a; = 10, gauna cermenta [4,, A,] mocne mrepanuu n
coctasaster 10r", rme 3Hauenms ™ mpusegelnt B Ttabaume puc. 14.3.

OTMeTHM, YTO aJalITHBHEI Hpolece o0ecIeurBaeT TOABKO NOJYy4YeHHE
unpopMani o cerMeHre, Ha KOTOPOM HAXOJHWTCA ONTHMAJbHOE 3Hade-
Hue z. JIump NpH yAadHOM COBIaJeHWM 9TO 3HaUYeHHe yaaercs HalTh
3a KoHeunoe gucao urepaimii. Ilo cyimecrBy, ecai paceThbl BLILOIHATCA
¢ 3amaHIILIM YHCJIOM 3HAKOB, METoJ MOKeT B0OOIme He JaTh MOYH020
orgera o smauenmu z. Hampmmep, ecaum ¢ (r) = —0,25z* + 2z n [1, 2],
ONITUMAJBHOe B3HAYCHHE X HBJIAETCA eIAHCTBeHHLIM, OHO pPaBHO T ==
= f/2 = 1,2599, . ... OgHako 3TO UMCJO HEIb3sd TOYHO 0TOOPABUTH
KOHEUHEM THCI0M JeCATAYHHX 3HAKOB.

Boxee Toro, maHHBIA MeTop He fgaeT WHPOPMATHH O MaKCHAMAaJIbHOM
spavenn ¢ (z). (Ecau H3BecTHO, 9T0 NOMCK OyeT MpeKpalleH, KaK TOJIb-
Ko iamHA cerMeHTa [ OKajKercsa MeHbllle HEKOTOPOH 3a/aHHON BeIMYNHEH,
BCeria MO)KHO HOCTPOMTE (PYHKIONIO, JJis KOTOPOH MaKcHMAalALHOe 3Haye-
Hite ¢ (T) CKOTb yTOTHO GOablle, 9eM HaWiydmiee sHadelue c (), IMOxy-
YeHHoe BO BpeMs nomcKa.) OgHaKo TpeqIooAuM, YTO H3BeCTHO O BOTHY-



ONITUMHAZAIINA IIPY HEJIWHENHOW HEJEBOW ®YVHKIUN 341

toetH ¢ (x) U 4To 9ra HYHKIUA UMeeT PerYIAPHEE NPOU3BOIHEE B TOYKAX
z=A, u x=A,, tne A; << A,. B 2TOM cliydae MO¥CHO BHIYUCIHUTH
BePXHIOW I'paHb

C() [ 1) dc AZ)J [C(Az)—‘C(Ai)
-+ A1 1) — Az xAZ)] (BorHyTAsNM)

s n06ux x wa I. Jlas Toro 4ToGB DPOBEPHTD, IPABUILHO N BH MOHU-
MaeTe TpUBeeNHOE BhIllle BHpakeHue, yOeUTeCh B TOM, YTO B IpHMepe
Ha puc. 14.5 s1a rpams pasHa 6, 1. e. ¢ (¥) < 6, Ha 110601 U3 UTepanui.

= <6
el)= 2-x 6Lzl2
6‘ —_
L
6 12
WNre- Pacuer

panus | {lap
n

0 1| Ay=0, A4;=10, H=10, z;05=3,82, zqp="6,18

b

¢(3,82)=3,82, ¢ (6,18)="5,82
1 4 Ay =3,82, (4,=10), H=10—3,82-=6,18,
Ten==6,18, z5p=3,82--(0,618) 6,18 =7,64

2 ¢ (6,18) =5,82, ¢ (7,64)=4,36
2 3 (Ay==3,82), dy=7,64, H=17,64—3,82=382,
Znp=6,18, T305= 3,82+ (0,382) 3,82 5,28

[N

¢ (5,28) =5,28, ¢ (6,18) = 5,82
4 | Ay=528, (4,=7,64), H=764—528—236

P uec. 14.4. IlpuMep mpMeneHHsAs MCTOA 30I0TOTO CedYeHHS.

Hdpyroil MeToq afaTHBHOTO HOUCKA, HMEHYEMKA METOJOM XHXOTOMHM
WY MeTOJ0M JeJIeHMA IO0AaM, MOKHO MOCTPOMTH TAKUM 00pazoM, 4To
B cryqae ero mpuMeHeHnd GymerT MCIOJAb30BAThCa HudopMalid O 3Haue-
HUAX mpOMBBONHON QyRKIuE ¢ (X) N8 OTIUYHLIX OT OMTHMYMa 3Hade-
HUit z. Ilpu manpnom Merofe yuHTHIBaerTcd TO 00CTOSATEIBCTBO, U4TO HPO-
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w3BOgHASA YHEMOJAABLHOR QYHKOEN ¢ (r) me MeliseT 3HaKa GONBIIe deM
onuH pas. Ilyets ¢ (r) He ABAsAeTcA 0OBHYHON MOHOTOHHO Bo3pacTalomeil
$yEKOMeld., ITO B3HAYHT, UTO OPH I = @, ODPOU3BOAUAA ¢ () ABIAeTCH
HEeOTPHIATeJbHON IPH yBeIMYeHHN T H OCTAETCS HEOTPHUATEeIHHOH M0

Hre- Pacuet

pamyda | IMar
n

0 1 Ay=0, 4,=10, H=10

1 2 ZTpp6="5, de/dr=1>0
4 Ay =5, (43=10), H=10—~5=5
o | 2 | Zaps=5-+0,5(5)="7,5, defdzr=—1<0
3 (A41=5), 4,=17,5, H=2,5
3 | 2 | zops=>5-+0,5(2,5)=6,25, de/dr <0
3 (A1=5), 4,=6,25, H=1,25
4 2 Zpp6 = 5-40,5 (1,25) = 5,625, de/dx >0 N
3 A1:5,625, (A2:6,25), H:0,625

P uc. 14.5. IlpaMep npmMeHeHHA METONAa IHXOTOMUH.

TeX OOP, MOKa ¢ (Z) He JOCTUTHET MAKCHMAJBHOTO 3HAYEHHA; 3aTeM, IPH
manbHeHImeM yBedudeHAH &, IPOH3BOAHAA HenodoxdarteabHa. Ciernosa-

TeJbHO, B TOYKe C ONOTHMAJBHHIM 3HAUeHMEM I NPOM3BONHAA MEHSET
3HaK; IpPH paccMaTpEBaeMOM IIOX0Ae IMOBTOPHO CYsKaerTcAd CcerMeHT,
Ha KOTOPOM OPOHCXOJAT cMeHa 3HaKa. (Merox nprMeHuM u 11 MOHOTOH-
HHX (QYHKOHUIA.)

La npuMeHeRra yKa3aHHOTO MeToa HeoOXOoAIMO BHBECTH (POPMYIY
IPOM3BORHON dc/dr ¥ MOHONHHTENBIO nPednosodcumsv, 4o dopma ¢ ()
TaKoBa, 4T0 d¢/dr He TONBKO PeryisapHa, HO W pPaBHA HYJII0 JHAIIH IPH
ontaManbHOM sHauenmy x. (Herpynmo mocrpouTts yHEMOgagbHbe QYIIK-
I[EA Ha KOHEeYHOM cerMeHTe [/, He yIOBIETBOPAIOMYE CHEAAHHBIM TOITY-
meHUAM 0 BEfie pyEknmn. TakmMn pyERUMAME GYyT, HATpPUMep, KYCOd-
HO-TAHeHHNe (YHKIMA OPH HeONTHMAJbHBIX B3HAUENHAX I B (YHKIUH,
uMelomue aAnu60 TOYKY Hepermba, MuG0 TOUKY ¢ GeCKOHEYHHM 3HAYeHHEM
de/dr.) Ha waspofi MTepaliiE IPH HCIOJb3OBAHHH MeTOda AEXOTOMHHE

OIAHA cerMeHTa, HAa KOTOPOM HAXOMMTCH ONTHMAJbHOE 3HaueHWe I,
cokpamaerca B aBa pasa. llocie n meumcnaeHW# 31adeHEs DpPOU3BONHOM
dc/dx pnmna cermenTa cocrapasger 0,0 (a, — a,), Torma Kak mocie n
pPacyeToB SHAUeHHA ¢ (Z) METOJ 30J0TOTO CEYeHUA NO3BOJNAET COKPATHTh
CerMeHT TOJNBKO B I (@y — a,) pas. Takum o6pasom, koaddurmenr 0,571
CAeAYeT CPABHUBATH ¢ KOPPUMUEHTOM I, 3HAYSHHAA KOTOPOTO IPUBEIHEL
Ha puc. 14.3. BmecTe ¢ TeM B caydyae HCIOAB30BAHES MeTOfa THXOTOMHU
BO3MOKHBI 3HAURTEJIbHHE BRIYHCIATENLHBIE TPYAHOCTH, €CAM IIPOU3BOJ-
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was dc/dz orasmizaercs Goslee CIOKHEIM BHpaskeHHeM, deM ¢ (z), HaOopH-
Mep Korga c (z) = z%*.

Wnes anropuTMa 3aKJII09aeTCA B TOM, 4TO €CIH [JIA HEKOTOPOTO
npobHoro znpe de/dr >0, TO cymecTByeT oONTHMalpHOe 3HAdYeHHe Z,
TaKoe, 4T0 T >> Zyps. AHaMOrmUHO aTOMY eciu dc/dx << 0, To omTUMANB-
Hoe 3HadeHAe I < Zpps. OTHMINEM OpejaraeMalii aJrOPHTM.

gz 1. Mlyers Ay =ay, Ay =a, u H=A,— A4

Hlae 2. IlpumeMm Zpps = Ay + 0,5H. Brameamm 3suavenme dc/dx
B TOUKE ZInps. 1lpeKpaTum pacuersi, ecad dc/dz = 0, DOCKONBKY B 3TOM
caydae Zypg ABIAETCA TOUKOH ONTHMyMa. B IPOTHBHOM clyuae B. 3aBUCH-
MOCTH OT 3HAKA HPOM3BONHOIH mepefifiem k mary 3 miam K mary 4.

gz 3. Nlpu dc/dx << 0 mpumem A= Znye B H = Zpps— Ay. Ilpe-
KpaTuM pacyeTl, ecim I mocratogmo mamo. B mporuBHOM ciydae BO3-
BPATEMCA K BHIIOJHEHMIO miara 2.

Llaz 4. Hpu de/de > 0 mpumem Aj=agps @ H=A,— Tnps. Ilpe-
KpaTmMm pacdeThl, ecam H pocraTodno Majo. B mpoTEBHOM ciydae BO3-
BPATHMCA K mary 2.

IIpaMenenne MeTOMA [JUXOTOMHE JIEMOHCTPEpyeTca B Tabaune
puc. 14.5 ma pemenmu Toro ke mpmmepa, 9To @ ma puc. 14.4. IHocre
TeTBEPTOr0 MCIUCIenus de/dx IMHA CerMenTa, Iiie HaXO[HuTCA OOTHMAlb-

Hoe smauenne z, cBejeno K 0,625 — B cpasuenmu ¢ 2,36 mocse deTEIpex
HCYHCIenuit ¢ (&) IPH UCHONB30BAHEE METOIa 30JI0TOTO CedeHus.

14.4, MAKCUMRN3AIINA HEJUHEWHOU OYHKIIUH
MHOrUX HEPEMEHHBIX BE3 OrPAHMYEHHH

B macrosmiem u B ciegyiommeM pasfgenax paccMaTpPHEBAETCA MaKCHUMU-
sanusa QYHROUH [AefcTBUTEIBHHEIX LEPEMEHHBIX ¢ (Zy, Zg, - - ., Z,), THAE
Kaykgas W3 IEePeMeHHHIX Z; MOJKeT OPHUHHMATh JN0HE [eHCTBUTENbHEE
3HAUEHUS, TOJOKUTEIbHEE UM OTPALATEIbHEE. (ITO HOmylIeHue OTHO-
CHTEJLHO TAaCTO BEIPA/KAOT CJAELYIODIMMU CIOBAMM: MHOMKECTBO 3HAYCHHIN
Ly, Zgy o« 5 Ty COUEDIRUTCA B E6KAUGOGOM N-MEPHOM NPOCMPAHCMEE,
KOTOpOe coKpameHHo obosnagaercs E™; MK, 9T0 9KBEBAJCHTHO, KayKAasl
W3 I; JEKUT Ha JeHCTBUTEIbHON ocm, coxkpamenuo R'.) Wsyuenue sroii
sajadn 0GycCIOBIEHO ABYMSA NpHIHHAME. Bo-TepBHX, aHAJIH3 MHOTOMEp-
HEIX HeJHHeHHHX 3a7ad Ha 0e3yciaOBHHA MaKCHEMyM CO37aeT YCIOBUA
I aHaNm3a 3aj1aY Ha YCIOBHBIH MaKCUMyM. AJNTOPUTMHUYECKHE TPYIHO-
CTH, KOTOpPEE NPHXONMTCA NPEOS0JNeBaTh 371eCh, NPHCYIX M 3ajadaM
¢ OrpAaHWYEHHAMH, a H3IIOMKEHHEE HIWKe METONH MOTYT OHTH JOJKELIM
o6pa3zoM MONEPUIEPOBAHL OPH HAJOKEHMH orpammvienuii. Bo-BTOphIX,
334ady HA YCJOBHBI MAKCHMYM 4YacTO YJaeTCA PeIIHThH, mpeobpasoBaB
ee B 3afagy 0e3 orpaAudeHmil. AJATOPATM, OCHOBAHHKW HA TAKOM IOJ-
X0fle, paccMaTpmBaercsa B pasg. 19.9.

Iaa Toro g9robm o6ecnevumb NPEMEHEMOCTH AJTOPUTMOB peNIeHNA,
Kak W B OpefbAYIIWX pasjenaX, HAM OPHUXOJUTCA A€IaTh H3BECTHHE
MONymeHus OTHOCHTEJIbHO NedeBoi ¢yunknuu. Brmpaskasch He coBceM
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CTPOTO, MBI TIOCTYAHpYeM, 9T0 QYHRUUS ¢ (L4, Ty, . . ., L) ABIAETCH
LAagKOd W JOCTUraeT KOHEYHOI0 MAKCUMYMA IPU KOIEYHBIX 3HAYEHUSX

Zy, Tyy « . ., Z,. Corpamenno obospawag wabop sHaueHwdt xy, I,,

., & CHMBOJOM &, a BHpamenme c (zy, Ty, ..., L) — CHMBOJIOM
¢ (x), chenanitbie AONYMEHWA MOKHO 3ammcaTh 0ojiee C¢TPOToO:

I) llpum Bcex 3uavenmsx z $yurimaA ¢ (r) OIHOZHAYHA W KOIEIHA.

IT) Ilpn Beex sHauYeHMAX & RayKZAasA TacTHas Ipousnopuas dc (x)/0x;
OfHO3MAUHA, KOHEUHA W TENpepuBHa, Tak uTo QyHRnua c (¥) Tamme
1IeIPePHBHA.

I11) Oynrmna ¢ (x) obramaeT KOHEIHHM MAKCHUMYMOM C.

V) lpu nwbux Bosmomubx snavenusax ¢ (z), mampumep ¢, cyime-
CTBYeT Taroe KoHedmoe qucio M., uyro Begkas Beamum:aa | x; | << M.,
ecanm ¢ (x) = c.

Yurateno mojesno BEIIIMCATH HTH YeTHPE TONYMEDMSA HA OTIEABHOM
AucTe, TOCKOJALKY MBI OyjeM HEOJHOKPATHO BO3BPAIAThCA K HUM Ha
NPOTAM{EHUN BCEN TJaBHL .

Mpu manvaun mepsmx Tpex pgomymenwit ua (IV) caepyer, wro ¢ (z)
UPUHAMAELT MAKCUMANbHOE BHAYEHHE ¢ UPU KOHEUHBIX B3HAYEMAX I,
Loy « o oy . Dawrtmueckn e us (1V) caeayer eme Gosee cuabnoe ¢Boit-
CTBO: eciu 3ajano mMoboe BoaMOkHOe sHadenue ¢ ¢ynrimu c¢ (xr), T0
3faveHUsA ¢ (Z), TPEBHINAIHAE €, MOTYT COOTBETCTBOBATH JHINbL 1,
HAXONAIMUMCH B Ipejesiax KOHEUHBIX CermMeHToB, T. e. —M. < x; << M,
mia Kasrmoro j (mpudem M, < oo m M, 3aBHCHT 0T c).

Hast toro 97006 MOYYBCTBOBATL CHIY CHEJANNGIX JONYMEHuii, pac-
cMOTpUM TpuMep 5, mpupenenunii na puc. 14.1. Wsobpasiennan specs
dyukuua ¢ (x) HexaAOUACTCA, BO-NEPBLIX, W3-3a fomymenns 1), mockonn-
Ry dc/dx B Touxke = 1 paspmsma. Ho game ecoiu uasmenurs ¢ (x) Taxmm
obpasom, 1o de/dzx cramer mempepwiBHoi, npmuem ¢ (r) << 1 nus Beex z,
3TOT MPUMED IMO-TIPERHEMy HCKIIo9aercsa ns-3a gonymenus [11), mockonn-
Ry ¢ymxnusa c (z) me mmeer makcmumyma. [Xorta nna seex z ¢ (z) << 1,
OHAKO He CyIlecTBYeT Takoro koueunoro z, uro ¢ (z) = 1.] Boxee Toro,
raske ecnm QYHKOWIO ¢ (X) AOMOTHUTENBHO M3MEHUTH Tak, 4TodH ona

1
obmajiasa KODEYHLIM MAKCHMYMOM, HampuMep Tpu 2 = & = 3,

mpuMep 5 He yrosiaeTBopsieT ponymennio (I1V). [lna BeIACAeRUA MTpHINLEL

9Toro upeamosoxum, 4to B (IV) ¢ = 5, TOTAA ¢ (x) = -~ TP BeeX

z 2= 2,5. CaepoBaTelbHo, He CYIEcTBYeT swadenms M., mocryauponai-
HOTO B jomyuienuu IV).

Hcnonpsysa MareMaTH4eCKYy!0 TEPMHIIONOTHIO, MOKHO CHOPMYJIHPO-
BaTh 5TH 9YeThipe jonymenus Oojee kKpaTko. Bo-mepsbix, mouyuenwe 11)
MOsRHO TepedopPMYIEPOBaTh, CKazap, 9To QYHKIUMA ¢ (x) A0/UKHA ORITH
Henpeprisno  dudiheperyupyemoti; u3 vToro clexyer gouymenue I)
U HempepuBHOCTH ¢ (7). Bo-Bropmix, mocraBum ycjaosue, 4To A a1060-
ro 2’ MHOKECTBO ¥, TAKHX, 9T0 ¢ () == ¢ (z'), ABIACTCA KOMRAKMHbIM
(3aMKHYTBIM W OTrpAHMYEHHLIM); M3 OTOr0 clexyeT jgomymenue IV).
Tlockombky wHempephiBEAsS (yHKIUA uWMeeT KONEUHBIA MaKCHMyM Ha
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KOMIIAKTHOM MHOJKECTBe, [Ba KPATKO CHOPMYIHPOBAHHEIX HLOCTYJIATA
mmeioT caegcTBuem ponymienme ITT).

IMoapsysace puddepennnalpUbiM UCYUCICHUEM, MOKHO CHOPMYIHPO-
BaTh CIEYIOIIEE IIOJOKCHUE.

Heobxomgumoe ycnoBue CYmecTBOBAaHUA
MaKCHMY M a. pu ponmymenusax I) — III) dyuxnus c¢ (z) umeer
MaKcHMyM B Z TOIBKO B TOM cJydae, ecm Jc¢ (a:)/(?a:J = 0 o0 Beex j =
=1, 2, n.

CopaBemimBOCTH 9TOTO WOJOKEHHS HETPYAILO HoHATH. llycTh umeercs
mepemeHHas I;, Takas, 4To Oc (—a:_)/(?a:j > 0. Torma ¢ () Mo:kHO yBeam-
9UThL, HE3MAYATEILII0 YBEIWINB 3HAYCHAE T; 110 CPABHEHHUIO ¢ ;, Aunadgo-
TA9HO 3TOMY, ecJu Jc (—x)/axj << 0, ¢ () MOKHO YBEeJMYNUTD, HE3NAYHTE]b-

HO YMEHBUIHB Z; 10 CPAaBHEHHIO C Ij.
KakoBEl BHYNCIATEILHBIC CJEACTBUA HEOOXOIUMOTO yCHOBHH? Cpa-

3y fRe MOKHO CeJiaThb BLIBOM, 4YTO HeKOTOpBII/I Ha60p 3Ha9eHRI Ty, .I2, ...

., T He COOTBETCTBYET MaKCUMYMY c (), ecill TOabKO éce dc (z) dz;
ne pasuel nyiaw. OmHAKO, K COKAJNeHUI, HeoOXoamMoe yciaoBue Hedo-
cmamouho 1A JOCTUMEHUA MAKCHMyMa, eClIu He OyayT HaJTO0sKeHbl 0I0I-
pTelIbHbe OTPAHWYEHUA Ha BUJ QYHKIUE ¢ (x): £ MOKEeT M HE COOTBET-
CTBOBATH MAKCUMYMY c(z), Aake eciam Bce Oc (2)/0xz; = 0. Hpusan,
nzobpaskennasa Ha puc. 14.2, moxaswBaeT UpudmHy aTOro. Ilpomssognan
de/dr = O B Tourax a, b, ¢, d, e, a TakiKe B f, KOTOpPAA ABJIAECTCH eGUH-
cméenHbM TI0ORILHHIM MAaKCAMYMOM.

Ha wmruosenue mnpeacraBum cebe, HUTO CUPABENIUBO ClELYHOIIEe
yTBepsKieHne: Aus  sananHoil ¢yurnum c (z) HeoOXxonmMoe YycaoBHE
OfHOBPEMEHHO SBJSETCA [OCTATOYHBIM. SHAYEHWE X OMTHMAILHO TOTAA
I TOJBKO TOTAA, Korga Bce dc (x)/0xr; = (; 3HATAT U HTO, UTO HAX OK/IE-
HHE I CTANOBHTCA TPUBHAJBLHHIM? BepoATHO, HeT, HOTOMY 49TO OGHYHO
yeaosuss dc/dz; =0, j=1,2, ..., n OpEBOAAT K HeoOXOJUMOCTH
PeNICHUsA CHCTeMBl N HEAUHEUHWZ YDaBHENU, a HTO MOMKET OKa3aTLCA
He MeHee TPYAHOU BHIYHCIUTENLHOH 3amadeil, 9eM HaXOKIeHUE MaKCHMYy-
Ma ¢ (z). (B caMoM [ese, 9acTO MCIOJNB3YEMBIH METOJ PEIIeHHH CHCTEME!
HenpHeHRLX ypaBaenuit a; (z) =0 maa i =1, 2, ., M COCTOUT
B PEIIEHHH BMECTO BTOT0 COOTBETCTBYOINEH ONTHMM3ANUOHHON 3amaun:

m

MUHAMA3APOBATD 2 la; (z)]%.) Bamerum, opgHako, uto ecam c¢ (Z) ecTh
i=1

i=
KBajpaTAInas QYHKIHsa, To yeaosusa dc/dx; = 0 pua j =1, 2, ..., n
OPUBOAAT K CHCTEME N AUNEUHWZ YDaBHeHU#l, KOTOpas OOKYHO JETKO
mojgaerca pemenmio. B 6osee obmeM ciaydae onTMMasbHOE 3HAUEHHE T
OTHICKMBACTCA C MHOMOIILI0 WTEPATHBHOTO NPOIECCAa OMUCAHHOTO HHUKE
THIIA.

Anropurmuueckuii MeTo. MHOTYE BLITHCIHTENBHBIC METOAH MaKCHU-
Musanum ¢ () MOKHO TpefcTaBUTh B CTARHARPTHOM BHIE.
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Hlaz 1. BubepeM B KadecTBe HCXOAHON TPOU3BOJBHYI NPOOHYIO
Toury z°.

Illaz 2. TlpexparmyM pacdeTs, ecin B mpobHOH Touke z" dc/dz; =

=0nmnaj=1,2,..., n B uopornBmoM ciydae ompeieinM 3HAUCHHA
y* paa j =1, 2, ..., n un mepefizem x mary 3.
Illaz 3. OmpepenuM HOBYI0 TPOOHYIO TOUKY
gt =zttt j=1, 2, .0.y n €))

BosBparmMcs K BROOJHEHHI0 Imara 2, saMenmB z° Ha 21,

Ina GonbmuHCTBA HENEHEHHHIX IeldeBHX (YHKUAA uTepaTEBHEIA
mpomecc He IO3BOJSAET HANTH Takoe 3mademme x°, 410 Bee Ac/dz; = 0.
CaregoBarensHOo, OO KpPHETEPHI0 OKOHYAHHWA pACYETOB, YKABAHHOMY B
mare 2, BHOOJHEHHE aJlOPATMA HEKOTJa He 3aBEPINAeTcs; PacIerHl
IPUXOTATCA TMpeKpamarh, Korja ¢ (z*) 6amsko K ounTmmymy. Jas Toro
uTofu obecmednmTs KOHEIHOCThL IWCIA HTepamuil, MOKHO, HampuUMep,
YCTAHOBUTEL OpefelbHoe HX 9HCJIO0 WM K€ 3aBepliaTh pacyeThl, KOIAa
BCe 3HaYeHudA | Oc/dr; | ORamyTCA [OCTATOYHO MAJHL.

B pazmuuHHX anropurTMax MCHOONB3YIOTCA Pas3HEE MeTOHM BHGOpa y';
Ha mare 2. Mmorme m3 »TmEX MeTONOB OCHOBAHE Ha CJeLyIOMed miee.

k .
Bo-nepsrix, BubHmpaercs Tak Ha3mBaemMoe Hampasienme d; AaA j =
=1, 2, ..., n; 910T BuGOp 06N4IHO OCHOBaH Ha MHPODMAIHA O IOBefe-
pum ¢ (z) B6AESH mpoBepsAeMOd TOUKA Z*, T. €. HA 40KAILHHT CBOMCTBAX
¢ (z). Bo-Bropmx, Bubupaercs pamEa mara t*, ocHoBaEHAd Ha MHQPOP-
MaI@M 0 TOBEAEHHHA ¢ (¥) 3a uLpefellaMH OKDECTHOCTH TOUKH I' Opm

mABmiensn B BnOpamHoM Hanpasiemum df, d, ..., d:. Haxomen, Ha-
mpaBieHue H JJIAHA mara o0beNUHANTCH B BeIHYHHAX

) h B .

yi = tdj, j=1,2,..., n (2)

BmsyansHoe mpepcraBiieHme Npomecca MMOMOMKET YUTATEN0 BaNOMHUTH
CMBICJI 3THX TEPMHHOB.

IIycrs Tpefyerca  MaKCEMH3WpPOBATH  (YHRIUIO ¢ (24, Z,) =
= —(z; — 3)® — 4 (z, — 2)%. Uccaenya ¢ (z), MOMKHO yCTAaHOBHTH, ITO
eIEACTBEHHIM ONTHMANBELM DPENIeHEeM fABIAETCA Ty = 3, £, = 2, IpH

roropuix ¢ (z) = 0. [Hockoubxy ¢ (z) Aapanerca KBagpaTHyHON $yHKIM-
ell, oOTEMaNbHOEe 3HAUEHEE I MOJKHO BEIIMCJINTH HENOCPeACTBEHHO W3
peobxonuMeIx ycaosmid dc/dz; = 0 pas j = 1, 2. TeM ne MeHee MH ¥c-
DONB3YeM KBaJpaTWIHE NpEMeD MJs [eMOHCTPAIMH OCHOBHEX upei
anropur™a.] Jlunmm yposua ¢ (z;, x,) UMET BHA HINHNCOB W m306pa-
srennl Ha puc. 14.6. Hagmem ¢ mara 1 u npumem z, = x) = 0, a 3naqur,
¢ (2% = —25. Tlocronnky

e —2(;—3) m e —8(z,—2) (3)
611 1 51?2 2 ’

a obe 9TH IPOH3BOXHEIE B ToUKe X’ CTPOrO MOJOKUTENBHE, Pe3yIbTaTH,

moNydYeHHNE HAa Imare 2, YKasuBaoT HA BOBMOMKHOCTH pajbHedniero
YIyqIIennst.
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Kacamensras
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Purc. 14.6. @ — nmaur ypoBHA; 6 — HampaBie-
HHA; ¢ — ONTEMaJbHaf AJMHA Iara.
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B mpouecce moaroroBku K BhIbopy mampaBieHus d; u d, IPOBENEM

KacaTelbHYI0 K JUIMH YPOBHA ¢ () B Toure z’, OIMCEHIBAEMYIO ypaBHe-
HUEM

9 0 9 0
—&—;—1(@-@) + 0;2 (zog—a3) =0. (4)

IIpoBepsTe, 9ro mpu z) = z, = 0. ypasHeHume (4) umeer ciemyio-
muit Bun:
6z, -+-162,=0 nuam z,= —«%x,; (5)
aTa KacaTenbHas HaneceHa ma puc. 14.6, a. Hampasnenue (d;d,) MoskHO
T0KAa3aTh Ha IpadyKe B BUie BEKTOPA, BHXOAAMEI0 U3 MCXONHONW TOIKH.
Hexoropoie Bo3Mo:kHEIe HampaBieHua wusofpaskeHnl Ha puc. 14.6, 6.
3nauenue ¢ () Bo3pacTaer mo CpaBHEHUIO ¢ ¢ (L) = —25 IPH ABHKEIINH
BIIOJIE 4106020 BekTOpa Hanpasienna (d,, d,), BEIXOAAMEro u3 r° u Jiema-
[ero BHIIE KacaTelNbHOM, npu ycaoeuw, 9T0 AJAWHA HIara, CIeIaHHOTO
B 5TOM HANPABIEHWH, HE CAWINKOM Benwra. Kaxoe OH HampaBieHme MH
A BeIOpanu, npu caumxoM GodbimoM mare ¢ (Z) B KOHIE KOHIOB yMeHb-
Iraercs.

Eciin #anM 1oBes;so m Mbl 0CTaHOBUJIUCH HA d) W dj, TPONOPIHOHATIE-
2
mnix 3 u 2 cooTBeTCTBeHHO, Hampumep BuiGpaB d} = 1 u dj = 5 T

MOJKHO TOJYYHTh ONTHMAJbHOE pemeHde, ecay W AJMHA IIalra OKa:ReTcs
BriOpanHoil npaBuanHo. OJaKo TPH MAaKCUMUBANMH HEJUHERHON (yIK-
nun ¢ (¢) TIPOW3BONBHOTO BUa B OOMieM CIydae He UMEETCS BO3MOMKHO-
ctu obecreunTs BEIOO]) TAKOTO HampaBJeHUs, KOTOPOe BCETO JMIIb 3&
ONHY HTepanuio IpuBefeT K ONTHMAJIbHOMY pemmeHuio. llpenmomxosum,
4TO B JIAHHOM IpuMepe Mbl Bubpauu d) = 2 u d; = 1, kak 3To Hoxazauo
ma puc. 14.6, 6. Eciau MBI X0THM MaKCHMaJbIO YBEJIUYUTH 3HadeHHE ¢ (Z),
MBUTAACH B 9TOM HANPaBIEHHH, TO CJIeAyeT NPONOLKATS BekTop (d) = 2,
d} = 1) mo Toii TOYKM, B KOTOPOU OII OKAYKETCA KACATEJIHHONH R HEKOTODOM
quHdd  ypoBHA ¢ (24, Z,). (OOGbaAcHuTe, modeMy.) ITo HoOKazaHo

1
ma puc. 14.6, ¢, T/e BEeKTOp KacaeTca JHUHWHE YPOBHs B TOUKE x1s3—2—,

z, = 14, 1ar 9ro dopyyas (1) n (2) npumobperanT caeqynomuil BUA:

H=0-415.2-3 1,
. 3 3 (6)
=041 =1,

‘>
rge {1 = 1% ecTh OITHUMAJNLILI pasMep mmara. B HOBOH TodKe, XapakTe-
o 1
pusyemoii (6), ¢ (r!) = — .
k ,
Eexn samanst wanpasinenus d; ana j =1, 2, ..., n, 10 upobuema
BeI0OPA COOTBETCTBYIONEH ONTHMAIbHON MIMHBI LIATA ABISETCH BCETO
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JHANIbL OTHOMEPHOR OUTUMH3ANUOHHON 3ajadeii:

MaKCI/IMH?IipOOBaTb c (2 + tdf, b 4 tdE, ..., 2B+ tdh) = ¢ (ah 4
upu t =
+ thdh, 2k R, L b 4 tRdR) = ¢ (2P, (7)

WNupivu CJIOBaMI/I, KUKIBIH U3 apryMeHTOB Qyukmuu c¢ () mompocTy

UMeeT BHUI (x] -+ td) WIM, B Kpatko#i sammcu, (z* + td"); cuexosa-
teabHo, GymEua c (z* 1 td") BaBI/ICI/IT oT eauncmsennou mepeMenHou f.
OnTUMamBHON NJMHON Imara f* ABIseTcA Takoe 3HAYeHHe f, KOTOPOE
makcummsupyer ¢ (zF + tdh), 9TO0 CUMBOJIMYeCKH upeacrasieno B (7);
HoBasl Touka x — 3To (2" + fdb).

[TpozemorcTpUpyeM 8TO HA mpuMepe; TycTh z; = zj = 0 u BuGpauns
d) =1 u d; = 2. Torga B cootBeTcTBHHU ¢ (7) HEOOXOAUMO MAKCUMHUBL-
poBaTh ‘

c(O 4 t1, 0+ ¢:2) = —(t —3)? — 4 (2 — 22 (8)

ITockoabKy BEIpaskeHue B IpaBoil dacTd (8) ecTh BorHyTas KBajpa-
THaHAs QYHKIUA f, ONTUMANBHOE 3HAYEHUE ! MO;KHO HANTH aHAJHUTH-
9eCKH, NPUPABHAB mpousBofuyio Hymo. llpomepbre, 910 310 maer 0 =

2 " .
= 13. Ilas Goxee cao:kEBIX QYHKUME ¢ (X) HaXoskIeHIe ONMUMAALHOL

Oaunbl waea MOKET OKA3aThCsA HeIeTKON 3ajadeil, eciu TOObKO dopma
¢yHRUHHI ¢ (£) me JacT BO3MOKHOCTh HCIONB30BATH METOIBI, ONMMCAHHEIE
B pasg. 14.3. H sTuM Bompocam MBI BO3BPATHMCS B CHEAYIOMEM pasje-
se, Tae GyzeT paccMaTPUBATHCA CAy9all MAKCUMHU3AIHNA BOTHYTOH QYHK-
nun ¢ ().

Temepb MOMKHO yKAa3aTh HA OCHOBHOE DPAa3NHYMe MEKAY JHHEHHLIMI
U HeIUMHEeHHHMH ONTHMMH3AUMOHHBIMK 3amadamu. B auneiimoit 3amage
3HAUCHHe T[e/eBOU (YHKIMY N3MEHAETCA Ha ¢; TPU M3MEHCeHHA X; HA eIH-
HUIIy BHE 3aBHCHMOCTH OT 3HAYeHWA r; W OT 3HAUEHHH BCeX HPOUUX Z;.
B wuenuneiinoifl 3ajade uU3MeHeHMe 3HAaYeHUA 1eJeBOA (YHKIHM upu
W3MEHEeHHN ¥; HA eIUHUI[Y MOKET 3aBHCETh OT 3HAYCHUH Z; U BCEX 0CTAIb-
HHX Z;. JIMEHHO 3Ta 3aBUCHMOCTh ABIAETCA HCTOYIHUKOM TPYIHOCTEl
npu Buifope HampaBieHHd Ha mare 2.

Paccmorpum Ipomecc, IZe HA KamIoil urepanmum BeIOUpaeTca Kax
HanpaBJeHNe, I03BOIAAINIEe CTPOTO YIAYYIIUTL 3Hadenme c¢ (), Tar
U COOTBETCTBYIOMAsS OHTHMAaJbHAs JIJIMHA mmara. Hak mokasmoiBaeT mpu-
BOAMMBI HIDKe IIpUMep, XOTs IPH TaKoM IIpoiecce ¢ (Z) cTpemMurcs
K HEKOTOPOMY Hpefeny, 3TOT Ipejiell He 00A3aTeIbHo MOJKEH HMPeIcTaB-
aaTh coboil MaKkcuMaiabHoe 3inaveHue ¢ ().

IMyers ¢ (2) = —(x4)* — (z,)%; 910 cTpoOro BoruyTas QYHKIUA, €UH-
CTBOHHBIH MAKCHMYyM KOTOPOH HNocTuraercs mpu &y = z, — 0. Ilyers,
nagee, x° — TOYKA HA OKPY;KHOCTH C TEHTPOM B Hadale KOOPIMHAT,
a paguyc okpys;kmoctu paBed 2. [lpu k& = 0, 1, 2, 6y;1eM BHOUpaTH
Toury 2*"! Takum ofpazom, 4TOGH mpAManm ‘IepQB touxu z* m 2**! Gruia
KacaTenbrOl K oxpysuoctu pagmyca (b + 2)/(k + 1). Momno y6e-
JUTHCA B TOM, 9TO 3HaYeHUE ¢ (¥) HA KAKMNOM WTepaldd yaydulaercs
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M 9TO0 B JJaHHOM MpOIecce JIKMHA Mara ABJIAETCS OUTEMAJBHOMN, HOCKOIb-
Ky HOpsMag — KacaTelbHasd K JanHHU ypoBHsa. Ilpm Bospacrammm k
mpoGHHE TOUKH JeKAT HA COUMpadm, Bee Goapme m Goxbme mpabim-
MAONeAca K OKPY/KHOCTH C IIEHTPOM B Halaje KOOPAHHAT H ¢ eAHHMU-
HHM papmycoM. Taxmm o6pasom, 3HaUeHms ¢ (r) Ha HOCJIEJlOBATEJBHLIX
HTepaLAsX CTPOTo BO3PAcTaloT W B mpefene crpemarcsa k —(1)* — (1) =
= —2, TOTHa KaK NCTHHHOE 3HaUeHHWE MaKCHMyMa ¢ () B TOUKe Havama
KOODAMHAT paBHO HyIn. Hak BumHO W3 3TOro mpmMepa, HANpaBJEHHS
HA THare 3 [OJMHB BHOMPATHCS ¢ H3BECTHON OCTOPOKHOCTBHIO, JajKe eciln
$yHKIAA ¢ (£) peryispHA.

14,5. METOJl CHOPEMIONETO IIOJABEMA

Kax otMevanocs BHme, GoabIEHCTBO IpaBma Bubopa HanpaBlenms

d? ona j =1, 2, ..., n gGpIAIOTCA «HEAANbHOBANHBIMU» B TOM CMBICJIE,
9T0 B HHX WCIO0Jb3yeTCH HHPOPMANHUA OTHOCHTENBHO C (I), OTHOCAINASCSA
JWmb K TeKymeit mpo6roit Touxe z*. Hmxe ommcunaercsa Xopomo maBect-
HBIA BRYUCIATENLHRA NPOMecc TAKOr0 THIA, NTPUMEeHAeMBIH Ha miare 2.

MeTong HamcKopelimero nofgm®eMa C OONTHEMAT5b-

Holt anumoli mara. a) lpmvem Bce df = dc/dz; B mpobmoii
touke z*. 6) Haitmem t* > 0, mpm KoropoM Mmakcmmmsmpyertcs c (2% -

+ tdt, ..., 2t + td?). B) Ha mare 2 mpmmem uro, Bce yj = t'd.

Aror nmoxxop BuepBuie Gri1 npepnoken B 1847 r. Komu. Upes ncnoas-
30BaTh B KAaUeCTBe HampaBieHms mHabop 9aCTHHX UPOHM3BOJHHYX, 06HYHO
HMeHyeMbIH rpagHesToM QYHKINHE ¢ (Z) B ToUKe z* m cOKpamenHo 0603na-
qaeMHil CcAMBONIOM Ve (r), ABIAETCA HHTYHTHBHO HPHBJIEKATEIBHON.
Hecrporo rosopsa, rpagment mpefrcraBiasgeT coboii HampaBieHme CKOpPe#-
IMero BO3PACTAHEA ¢ () B OKPECTHOCTH Toukm z°. TeM He MeHee TaHHLIH
monxo/| He MO:KeT obecmeunTs ORHICTPYH CXOQHMOCTh K OOTHMAIBLHOMY
PeIleHno, MoCKOIBbKY, KAK # IJIA BCeX «HENAJBHOBHAHO» OMpeIeIeHHbIX
HaOpaBJeHNOH, POCT 3HAUYCHWHA QYHKOEE c (£) MOMeT 3aMeIIHTBCA, KAk
TONBKO MBI CIBHHEMCH II0 BHIODAHHOMY HAIPABIEHHIO 3a Ipefelsl HeImo-
CpeICTBEHHON OKPECTHOCTH TOYKH X°.

Tak nHaspBaemMasgd NpOH3BOJHAsA DO HaupasxeHHi0 ¢yaxuwm c (z),

B3ATAfA B TOYKE I MO HANPABICHWI dy, dy, . . ., dp, OIpPENEIALTCS Kak
npefes BHpasKeHUA
C($1+hd1, ---y$n+hdn)—c(xh ---!In) I
T (M
h Z (d;)?

j=1
Ipu cTPEMACHAN K HYII HOJOKATENBHOro A. Ecam ydecTs DonymeHms
o raagrocTm ¢ (x), npuBefennue B past. 14,4, sToT mpemen paBen

(335%)/ V S ()
=1

1=
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Ecam d; mopMupoBaHH TakuM o0pasoM, 4To 3HaUeHHe 3HaMeHATe-
na (IT) pasuo 1, To mpou3BoAHAaA IO HAIPABIEHNIO JOCTATAET MAKCAMYM&
npu dj, IPONOPIHOHANBHHX Oc/0x;. VIHbME CI0BaMH, CKOPOCTH IPHEPOCTa
spauenua ¢ (z) B pacuere HA eIWHUILY €BKIMIOBA PACCTOSHHA ABIAETCH
panGoibiiell OpW IBWKEHWHA B HaUpaBJIenwn rpagmeHta. Vmenno B sTom
CMEICZIe W TOBOPHTCH, YTO TPAfiMEHT €cTh HAUOpaBIeHHe HAHCKopeiimero
mojineMa.

Hpumepsl. B xagecTBe mepBoro npuMepa CEOBA PACCMOTPHEM QYHKITHIO

c(z)= —(z; — 3)* — 4 (12 — 2)2, M3 upaBmEia CKOpeHmero moomhema
cienyer, 9ro npu z, = 25 = 0 d} = 6 u d, = 16; aT0 cooTBeTcTByeT
npuBefienurM B (3) pasm. 14.4 3HAMEHHAM TACTHHIX opomsBopunix. Ilpm
ONTHMANBHOH AJWHE Iara J0JKHO MAKCHUMASHPOBATLCA 3HAYeHHEe QYHK-

mun [—(6t — 3)* — 4 (161 — 2)2], uwro paer #° = 5% . B pesyaprare

nmoJTyvaeMm
=0 —I— 530 5z ~ 0, 83;
(1)
$;=O+%'16=§6—5 =~ 2,20,
oTkyna ¢ (z') = —4,89; 3Ta Touka moraszama Ha pmc. 14.7. (3amermm,

4TO [[BIMKEHHE [0 TPAJMeHTy He OPUBEIO K CTOJb ke 60oJbmoMy pocTy
¢ (z), Kak [BW;KeHEEe [0 HampaBJeHmio B pasf. 14.4, mpmBenmemy K pe-
synstaty (6).) Ilpomom;kam pacueThl B TeyeHHe eIme OJHOM HTepAIldH,
OOJNyYEM HANPABJIEHHE I TOYKH Zl:

‘de 219 1152

Bzy 2 ('26_5_3) 265 ° N
o _ _g (584_2 432 (2)
oz, = \265 ) ~ T 35"

OtmeTnM, 9To Ha puc. 14.7 5T0 HampaBjeHHe SABIAETCA OPTOrOHAIb-
HbIM, T. €. NOEPHEHAWKYIAAPHHM K IpeNHAyMeMy HAOpaBJIeHHI. ITO
00bsCHAETCA TeM, 9T0 NPEKHWH TIpafmeHT OJHOBPEMEHHO ABJIAJICH
KacaTeJbHOH K JWHUHM YPOBHA, OPOXOAAmell Jepes TOUKY !, MOCKOIBKY
6Bl MCIIOJB30BAH AT ONTEMAIBHON JJIMHE, 4 HOBHH I'DaJIHEHT IO CAMOH
CBOEHl CYIMHOCTH UEPHEeHAWKYJIAPEH K »Tof KacaTelbHON B Toduke zl.
9T0 CBOHWCTBO OPTOTOHANBHOCTH BHIIOJNHAETCA NJs BCEX IONAPHO B3ATHIX
IOCJIe/[0BATENBENX TPAJHEHTOB W MaTeMATHIeCKH MoKkeT ORITh BHIpa-
7KEHO B CJeAyIOIMEeM BHIE:

dc (z?) gc (zh+1)
Z or;  dzj =0. (3)

B kauecTse BTOpOro mpmMepa paccMOTDEM MAKCHAMEB3ANUI QYyHKIHH

c{z) = 6xy+ bz + 2$3-—3xf—2x:_% 2, @)
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4JacTHHE NPOU3BOJHEE KOTOPOIl MMET BUH

a a 1 =<
b, i, es(ide). o

Cormacuo HeO6XOJII/IMOMy YCIOBUIO CYIIECTBOBAHUA MAKCAMYMA, PH-
sepennomy B pasu. 14.4, zy = 1, z, = 1 u z; = 3, wT0 AEACTBUTENLIIO

T2 Hanpaanenue cropeduwezo
_ nodzema w3 movry (G0}
FASS
(43, 2,20)
Il \\
2 [
<« Hanpasaewue cro-
peauiees nodsema us,
- mowwu (83, 2,20)
l | ! | | |
g ! 2 3 4 F 5
%z .
006?/778”6”
&

P uc. 14.7. Tlpumernenuc MeTofa cKopeiilllero IoxbeMa.

ABIAETCA TA00aNBHEIM OOTHMYMOM. (JTOT jRe IPUMEp IOBTOPHO UCIOIb-
3yeTca B CACAYOMUX Aajiee pasfenax, Tak 4To 4UTaTeNio AAda ynoberpa
HMOAL30BAHUA cjeAyer summcatb (4), (B) m = ma oTJenbHOM JucTe.)
ITpu awbom samannom mabope d; U maumie mara ¢ Bepaxenue (4) cramo-
BUTCA KBafipaTHYHOU (yHKuUUeH i

6 (xg -+ tdy) + 4 (2o +tdy) + 2 (23 +tds) —
— 3 (@b 1) — 2 (2 1)t — 5 (25 Hd). (6)

Hamee, B JaHHOM NIpUMeDE MOKHO IIOKAa3aTh, 4TO Bhpaykenme (6)
ecth BoruyTag (YHKOUA { W 9TO ONTUMANBHYIO JJIUHY LIATA MOMKHO
HalTH aHaJIUTHYeCKN, TPUPABHAB NPOUZBONHYI0 HYJII0 ¥ PEIIUB IOJIY-
9eHHOE YPABHEHEE OTHOCUTENbHO f. B pe3ylnTaTe 9THX pPaCYeTOB OITH-
MAJTLHOe 3HAYEHMe ! OKABLIBAETCA DaBIbIM

1
6 (L) di-t-4 (1—22)dst-2 (1= 75 ds

- W)
6 (d1)2 14 (dy)? + (d3)?



ONTUMHUASAINA NPY HEJHHEAHON HEJEBOU ®VHKIIUH 353

[pu ycinosuu d; = 0c¢/0x;, BHNOIHAEMOM B METO/le CKOpeimero mogpeMa,
ONTEMAJBLHOE 3HaYeHHE ! HUKOTJA He ABIAETCH OTpPHUATEIhHBIM.
PesynpTaTsl mpuMeHEHHMs METOfa CKOpeHImero momheMa mpHBejleHH
ga pmc. 14.8, rne nna mcxopHoii Toukm Bee zy = (. Obparnre BHEMaHme
Ha TO, Kak mocJefoBaTeIbHbIe RHaTeHRA TP U 2¥ KonebmoTes oTHOCHTENB-
HO ONTHMANhHHX 3HaReHu#l x, u r,. Obparure BHUMaHnue Tak;Kke U Ha TO,

OnTuMain-
Mropa | ol ah by | ek | eb | ah | TOp sue
0 0 0 0 0 0,1981
1 5,047 1,189 0,729 0,396 0,4001
2 6,044 0,736 1,125 1,091 0,2554
5 7,646 1,088 0,999 2,004 0,3642
6 7,778 0,895 1,000 2,246 0,2.51
10 7,965 0,959 1,000 2,702 0,2551
11 7,978 1,022 0,999 2,753 0,3642
18 74999 0,994 1,000 2,954 0,2551
19 7,999 1,003 1,000 2,961 0,3642
20 7,999 0,996 1,000 2,97 —
Ontu-
MallbHbie 8 1 1 3 0
3HaueHNnA

P uec. 14.8. Ilpumep npmMeHenus MeTofa CKOpediero nogbeMa
. ¢ ONTHUMAaXbHOH JJINHOH INara.

c (r)=bxy+dxy+ 213—335%—21%—% 23

HAaCKOJBpKo OBICTPO BO3pacTaeT 3HAYEHUE TENEBOR (YHRIUUN HA HECKOJTb-
KUX [EPBHIX WTEpaIUAX; IIocle HTepanuu O HoJyyeHHoe 3Haderue ¢ ()
OTIMYAeTCA 0T MCTHHHOTO MaKcMMyMa MeHee ueM Ha 5%. B mporusomo-
J0/#HOCTh 3TOMY JJA HOJNydeHHsa S3HAYCHHH x?, KOTOpHE JJIA BCeX j
MeHee 9eM Ha O % OTINYAIOTCA OT COOTBETCTBYIOIIMX ONTMMAaJbHEIX 3HATC-
Huii, TpebyeTcsd KOJNMYECTBO WTepaluii, NpeBHIIAIONEee yKA3aHHYIO
Beanuuny Gollee deM BABOe.

Cruenudura FaMHOr0 OPHMepa Mo;KeT GLITh HCIOAb30BAHA IS TOrO,
9106H MOKA3aTDH, HOYEMY [BIKEHHE B HallPABJIEHUU TpPajUeHTa He scezda
ofycaoBmuBaer GHICTPYI0 CXOAUMOCTH. IlpemmomoskmM, 9To Ipu BHOOpe
HampaBJeHusa Mbl HCHOJB3yeM He TPAaJHeHT, a IIOAXo0j, OCHOBAHHHIA Ha
(HOOYEPEHOM H3MEHEHUH IIePeMeHHBIX». Il0CKONBKY B PacCMOTpeHHOM
opuMepe B ¢ (r) He BXOAAT cJaraeMmble, BRIOYAONUE TPOU3BENCHUA Z;
IJIA PasHbIX j, KAk, HATNPHUMeEP, LyL,, TOIHOE OLNTHMAJILHOE peIIeHHe
TocTUTaeTcs 3a TPU HTePalun (BHE B3aBHUCHMOCTH oT HOpsAnkKa BHbOpa
nepeMeHInx). B To ke BpeMs B JaHHOM IIPEMEpe METOJl CKOpeiero
mojgpeMa ¢ MCXoHOW Touroit xf = 0 pas Bcex j ofecmedmBaeT cxomu-
MOCTHh JHIIbL B TIpefiele.
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Mopndukamusa merona cropeiimero noxbema. lIpensiyimuii aaroputs
Ha3BIBAGTCA METOMIOM Nepe020 nopAdka, IOCKOJBKY B HeM HCIOAb3YIOTCHA
TOJILKO YACTHHIE NPOM3BOAHEIE MepBoro mopsinka. Kcam ero me mozumdu-
NUPOBaTh, MeTOJ, cKopeiiimero mofsema 0OLIHO 00ecmednBaeT MEIIEHHYIO
CXOJMMOCTD HOCJIe HePBEIX HTepanmii, a Takke 00JafaeT IPYTUMH HEIpu-
ATHEME ocobennocTamu. Tak, nampumep, cBOHCTBO opToroHaibHOCTH (3)
00yCcI0BIEBACT 3MF3ar000pABHOCTH ABIKEHUS, IPOIEMONCTPUPOBAHIIYIO
ma puc. 14.7. CymecTByeT HECKOIbKO YACAEHHEX METO0B, MO3BOIAIONIX
Moxu(pULUPOBATL METOJ CKOpeilliero mofseMa TakmM ob6pasoMm, dToOLi
n30eKaTh TOJOOHEIX 3UT3ar0B, 9TO YCKOPHET CXOMAMOCTD.

OfuH U3 Takux METOROB, HasBaHHbIH merogom Heoronma — Padcona,
ACIOJbL3yeT HAIpaBJeHHe, YCTAHOBIEHHOE MCXOASA W3 KBagpaTHIHOH
anmpoxcmManuu ImeleBoil dyuxmum. B aToM MeTome BTOpHE dYacTHHIC
OpOU3BONHEE WCHONB3YIOTCA A NOCTPOEHUA CPeTHEB3BEIIEHHON IePBHIX
9ACTHHIX IIPOW3BOJHBIX; METOT OTHOCHTCH K KATETOPHH TaK HABLIBAEMHIX
MOAU(PUINPOBAHHBIX I'PAUEHTHEIX METOOB.

h o
B gactHOCTH, dj HAXO@ATCA HA OCHOBE PENIEHUA CHCTEMEI JMHEITHBIX
ypaBHEHHH

n

e de .
zm‘d']:—(?_ll, 121, 2,...,m, (8)
j=1

rle mpefmoiaraercs, 4To ¢ (r) TakoBo, 9To (8) Bcerna mMeeT peryjaapHoe
pemmenme B Kaykmoii mpoGHoll Touxe z. DTOT MeTOl BTOPOTO HmOPSIKA
B ClIy4ae ero mpuMeHeHWs K KBajpartmunoii ¢yurumu c¢ () mossoager
npm ao0oM z° 3a 0JHY WTEpPalMIO IOIACTh B CTAIMOHAPHYIO TOUKY. Ecan
ke mpuHATH Bee 2] = 0, To pemenme cucTeMH (8) DKBHBAIEHTHO pemre-
HO0 cucTemul dc/dz; =0 maa j=1,2, ..., n

IIpu apyrom Mmerofie YCKOPEHHOTO IOMCKA, HMEHYEMOM MeTojioM Cyo-
penaKcammud, JIWHA IIara OPUHEMAeTcA MeHbIIeid, 4eM ONTHMAaJIbHAH.
MHo:kecTBO TONe3HHEX MomudUKaIuil MeTofa CKopeilmero Iopbnema
CIUIIKOM BEJIHKO, 4 BOOPOC ABIAETCA CIHIIKOM CHEeIMAaJbHBIM, YTOOLI
paccMaTpuBaTh ero 0olee mogpofHO B HACTOSAMEM KOHTEKCTE.

JlocTronpuMegaTeIbHEIM CBOHCTBOM T'PAJMEeHTHOTO IOAXONA SBIAETCH
TO, UTO CKOPOCTH CXOZUMOCTH MOMKET 3ABHCETh OT TOCTAHOBKM 3aNadil.
Tax, Hanmpmmep, B TPHUBENEHHOM BHIIE IpuMepe, IJe PACCMATPUBajiach

dyuxnma ¢ (z) = —(x; — 3)2 — 4 (r, — 2)?, momomum 2z = 2z, — 2,
Tak 4To0 Z, == 0,5 (z 4 2). Torga c¢ (x4, 2) = —(2y — 3)* — (z — 2)?,
U ONTUMAIbEE z, = 3 u 2 = 2. [lamee, dc/dxy = —2 (x; — 3) m 9c/dz =

= —2 (z — 2). lpuaas 2 = z° = 0, moryInM HampaBIeHUS CKopeRe-
1
ro mogseva di = 6 u d; = 4; ciegoBaTensmo, 0 = - 1 x) u 2’ ABngIOTCA

ONTHMAJLHEIME. TaruM o0pa3oM, BEIOJHEHHAA 3aMeHA NePeMeHnLIX
M03BOJINIA LOOATHCA TOTO, UTO METOJ CKOpeHInero mogbema obecmednBaeT
CXOIMMOCTD 3a OfHY HTepamuio.

CxopuMocTh aaropurma ckopeiimmero mogbema. [lpusenenntie Brume
npmvepsl QyuKmum ¢ (x) ObLIM [0CTaTOYHO OOMUMM I TOTO, 9YTOGHE
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IPOAEMOHCTPUPOBATH LOCIEJ0BATeLHOCTh PACUETOR IO METONy CKOpeii-
[mero TMONbeMa ¢ IIaroM ONTUMANBHOH AMuHE. OJHAKO KOBKpPETHOE
noBefieHne TIPOIecea, XapakTepHOe A BTHX IPHMEPOD, MOKET 0Ka3aThCH
0OMAHYHUBEIM, IOCKOJbKY OHH OHIM KBAaAPATHYHEIMH ¥ YIOBJIETBODAIU
HeoOXOMMMOMY VYCJIOBMIO CYIIECTBOBAHUA MaKCHMyMa B eJUHCTBErHOMX
rogke. Mowuo 3a7aTh BONPOC: KaK STOT alTOPATM NPOABUT cebs npu-
MEHUTENbHO K TaKo#l QyHRIMH, KOoTopas mpuBenena ua puc. 14.2? Mox-
HO LOKasaTh, 4To ecau ¢ (z) ynoBiaeTBopAer pomymenusaMm 1) — IV)
pasn. 14.4, To nnA UPOUIBOMLHOTO MCXO/IHOTO MPOBEPSIEMOT0 3HATCHHA 0
BHIIONHAOTCA CIEAYIOMUE YCIAOBUA:

A) Bes mocnenosatenbuocts ¢ (z*) Boapacraer, cTpemsch K Tpefe-
ay c*. ;

B) Ilo xpaiineii Mepe HeKoTOpas TOATOCIeTOBATENbHOCTE I° cxo0-
AUTCA K TodKe x*.

B) B rouke x* memeBas $yHKIMA npumHmMaeT 3uadenne ¢ (x¥) = c*
n HeoOXonuMoe ycnoBue CYMIECTBOBAHUS MaKCHUMyMa YIOBIETBOPRAETCH,
MHEIMH CJOBaMH, Bce dc/dz; = 0.

CrefoBaTeNbHO, He TONBKO TOCJEfOBaTeqbHOCTL ¢ () ABasmeTcs
CTPOTO BO3pacTalomed, HO mpm pocTaToyno Gonpmux k Benmdmza c (z%)
MOTXONUT K IIpelelbHOMY 3HAUEHUI0 ¢* CKOJb yrogHo O6ausro. OnHako
B obmiem caydae He CymECTByeT TaKOTO KOHewnoz0 k, [to ¢ (2%) = c*
I ke x° = 1*; B HecTporoil (OpPMYIUPOBKE CXONMMOCTH NOCTHIAETCH
auUTs B GECKOHEMHOCTH.

K cosamenuio, Tpu mepedmcieHHHX BHINE CBOHCTBA HE 03HAYAIOT,

9TO0 BCA TWOCJIeJ0BaTEIbHOCTDL .’Ek CXOIUTCA K TAKOU TOUKe Z, Ansa KOTOpOﬁ

3HaueHHe ¢ () ABJAETCA MaKCUMATbHBIM. Bo-mepsrix, c* He obazaTeanno
MONKHO ORA3AThCA MaKCHMAIGLILIM 3HadeHmeM ¢ (2). Bo-Bropmix, na
puc. 14.2 x* mosker O6nTh TaKol Toukod, Kak a, ¢ (ecam 2° = ¢), d uam e.
(B Mmoromepnoit samave x* momer OLTH celioBoit Toukoii.) CregoBaTenn-
HO, z* Mosker OBITH BCeTo JIUINL TaK HA3HBaeMoil CTANMOHAPHON TOYKOIX,
T. €. TOUKOH, yIIOBAETBOPAKHIEH HEOOX 0IMMOMY YCAOBHUI CYIIECTBOBAHNA
MaKCHMYMa.

CroiictBo B) M0o/XKHO IOACHATD Ha IBYMeDHOM mpumepe. B nem yrBep-
JROAeTCA CAEAYIee: CYNEeCTBYeT Takag TOUKA x¥, UTo eClAm HAYePTHTDH
OKPYRHOCTD ¢ IIEHTPOM B 2* W TPHHATH PAIHAYC CKOIb YrOAHO MAaJbM,
TO B NpeeNax 3Toil OKPY/RHOCTH OyaeT JesRaTh GeCKOHeYHOE MHOMRECTBO
Todek 2. OfHAKO TO 06CTOATENBLCTRO, 4TO, CKaseM, 1% meuT BHYTPH
OKDY:;KHOCTH, He o0ecnewusaem HaxXO;RIEeHHS BHYTDH 3TOH ORDPYEHOCTH
caenyiomeit Tourn 1%, XoTa ecs mocaeoBaTenbHOCTh ¥ He 06A3aTeNh-
HO [OJKHA CXOMUTHCA K Z*, B IPAKTHIECKUX 3ajauaX oHA 0ObIYHO BCe e
CXOOWTCA K Hel.

Ecau ma ¢yuriuio ¢ (x) He HATOIKUTEL ONONHUTEIbHEIX OTPaHNTIeHNAM,
chopMyIMPOBANHEIE BLIIE CBOMCTBA CXOMHMOCTH — JIydIlee, 4ero MOKHO
foburbca. Ecam pe uMeeTcs MOCTATOYHLIX CBEIEHHA O BUIE HEKOTOPOH
KouKperHOUl Gyurnuu ¢ (x), T0 0OBIYHO aNTOPUTM TIPUMEHAETCH HECKOMb-
K0 pas, mpwieM KEIHN pas HAYMNAIT U3 HOBOW MCXONHOH Toukm z°,
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yIadelnod W OT panee MCHONB30BAHHBIX z°, W OT paHee HOJydeHIbiX
peurenunit z*.

CroiictBa A) m B) MOKHO 70KA3aTh Ha OCHOBE MOJOKEHMA, XOPOMIO
HM3BECTHOTO B MATEMATHIECKOM aHa/JIU3e, & HMEHHO 4TO BCAKAA GecKomed-
HasA NOCJETOBATEIBHOCTE MMeeT B KOMHAKTHOM HPOCTPAHCTBE CXOJf-
MYIOCA TOMUOCHE0BATENBHOCTE. (ITO TOMOMKEHHE YACTO HA3BIBAIOT
Teopemoit Boubnano — Beitepmrpacea.) Us gomymenunit I), I11) n IV)
pasa. 14.4 caepyer, aro MuomectBo Touex [z, ¢ (2)] B E™, naa xortopo-
10 ¢ () == ¢ (2°), ABIAETCA KOMIOAKTHBIM; CIE[0BATEIbHO, MMEETCA MOA-
moCJIe/[0BaTeNbHOCTD, cxonAmasnces k [z*, c*]. Tlockoabry ¢ (%) >
> ¢ (2%), Beca mocaepmoBatenbHocTh ¢ () B Tpemene crpemmrea k c¥.
Taxum obpasom, csoitcrBamu A) m B) obmanaer mioboit anropurm, mpm
HCIOIB30BAHAN KOTOPOTO 3HAYeHHWe ¢ (I) ymydinaeTcs Ha KaKuoil mTe-
panun. Konkpernsre 0c0BGERHOCTH METO/la CKOPEMINeT0 HOJBEMA ¢ ONMmuU-
MAAbHOL TIVHON Iara MCHOAB3YIOTCH TPH JIOKA3ATEIbCTBE CBOHCTBA B).

OGosnaunm X' obmuil 9ieH mOCIeT0BATEIPHOCTH, CXOAAMENRCT K o*.
Torza B cuay nenpepuiBHOCTH ¢ (&)

¢ (z*) = lim ¢ (X}) = c*. (1)

Coxpamenno obozmawus ¢ [Xi + #* (0c/dz,), . . ., XL 4 (8eldx,))
cmeoaom ¢ [XP - 11 ve (X)), momyamm

(XY e [XP + 8 ve (XD =X +t7¢(XH) paa ¢ >0, (1)

rie nepasencTro (I) crenyer us mpomecca «cropeifmero nogsemay, a (I1)—
u3 mpomecca Brfopa «ONTHMaJIBHOM Juamuk Iraray. Iepeiinsa k mpemenam
B ofeux wgacrax (II) mpm ogHOBpeMeHHOM HCHOIB3OBAHUHU [ONYIEHUS
0 HENmpepHBHOCTH KUKAOH dc/dr;, a tamke (I), momydmm

c(z*) =c[X* + tve(2*)] pas Bcex t>=0. (111)

Iasee, (III) B cBo0 ouepens osHagaer, uro Ve (z%) = 0, 1. e. B z*
kamgaa Odc/dr; = 0, moroMy UTO B NPOTHBHOM cCJydae CYIIeCTBYeT
[OJIO;KHUTeILHOE 3HadeHue £, Takoe, aro npasas 1acth (III) crporo 6oan-
me, geM ¢ (z*), a aro nporuBopednt nepasencrBy (III). Caemoareasro,
cpoiicteo B) mowxasato.

BornyTnie neaessie ¢pysrnun. IIpenmomnommm, ato Ha $yHKEOHMIO ¢ (Z)
HATO/KEHO JOMOJNHUTEJbHOe OTPAHUYEHHUE, SMBISAIONIEECH IONYIIeHUEM
otHocurenbHo ee Buya. DYHKIUA MHOTHX NEpPEMEHHHX ¢ (Z) HMeHyercs
BOPHYTOI, ecau AJaA TMoOHX JBYX TOYeK I M Y, %= Y, W Aiaa awboro p,
0 << p << 1, BHomonnsercs yCIOBHE

pe(z) (1 —p)ec(y <
Lclpzy + (1 —p) ysy -+ +y P2y + (1 — p) yu! (Bormyrasm). (9)

Dra PyHKIEA EMEHYETCA CTPOTo BOTHYTOMH, ecan Jiia 0 < p << 1 mepasen-
ctBo (9) apasmercsa crpormM. Mcemonbsya reoMeTpuIecKue npeIcTaBIenus,
MO;KHO CKa3aTh, 9TO (bynmmﬂ HABHIBAETCA DOTHYTOM, eCJH OTPe3sok
opaMoit, coepmHAMEA Jobpe ABe TOYKHM HA KPHUBOH 3T0W QyHKIHH,
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pacIoNIofKen HA KPWBOM milu TOM Helf, W CTPOTO BOTHYTOH €Cilu 0TPesok
BCET[a PACIOJOKeH IOJl KPUBOH (3a WMCKIUYeHHEeM TOYeK Z W Y). Hpn
APYToM, ODKBHBAJEHTHOM oOIpefelenun QYHKIUS CIATAETCH BOTHYTOM,
eCIIH COOTBETCTBYWIIAA €ii MOBEPXHOCTH PACIONOKEHA Ha KaCaTeJIbHOR
K HeHl TAnepuiaocKocTu Wim 1mof Heid. B mpmmepe 2 (puc. 14.1) moxasana
cTporo BOTHyTas (YHKIHUA; ecau 0o ee BUIOMBMEHHTH TaK, 9To0bI OHA
BKJII0YAJa OTPE30K NPAMOIL, To oHA OmIa Obr mpocro Bormyrtoil. Ha puc.
14.6 Tawske msobpaxena cTporo Bormytas (Qyurumsa. Temepb Mbl MOeM
c¢popMyIAPOBATE CIAETYIOMEe IOJOKEeHUe:;

JlocTaTodHOe ycToBUEe CYUeCTBOBAHNMAA MaK-
cuMyMa BoruyTol oyHKIuu llpn cupaBemnuBocTu jomy-
mernit I) — IV) pasp. 14.4 w mpm Bormyroctu ¢yarmum ¢ (z), ecim
Bce dc/dx; = 0 B Touke I, TO ¢ (z) eCTh MaKCHMAaJbHOe 3nadeHue ¢ ().

Ecan sxe ¢ (z) cTporo BoTHYTa, TO £ — €JIAHCTBEHHKIT MAKCAMYM.

CremoBaTesbHO, 40KAALHbE MAKCEMYM BOTHYTOH (YHKIAA OTHOBpE-
MEHHO fABJsETCS Iia0baNbHEIM MarcuMyMoMm. OTCIoma BHTEKAeT BayKHOE
clIefCTBHE: eCIN IPUMEHSETCH MeTOo[ cKopeHmero TmofseMa C IMAaroM
ONTUMAJBHOMN JIMHE, TO MOCJAe0BaTedbHOCTD ¢ (2*) B mpefese Bo3pacTa-
eT §0 MAaKCUMAJIbHOTO 3HAaUeHHH ¢ (Z); ecln ke PYHKIAA CTPOTO BOTHYTA,
6cA TOCTeNoBATeNBHOCTh I CXOAHTCA K eJHHCTBEHHOMY ONTHMATbHOMY

pemenuno z. Eme ofHO CyNeCTBEHHOE ¢ BHIYHCINTEIBHON TOYKMA 3peHHS
CIEeACTBUE COCTOMT B TOM, 4TO BHOOD ONTHMAJIbHON [JIUHBL IMAra MOMKET
OCHOBHIBATHCA HA METO/€ HOWCKA, OmMMCaHHOM B pasm. 14.3. 31o obbac-
HA€eTcA TeM, 4To ecau c¢ (z) Bormyra, 1o ¢ (zy + tdy, . .., z, + td,)
ecTh BoruyTrast pyurmua t. Ha raykmoit utepauuu HeoOX0oIuM0 yCTaHABIN-
BaTh BEPXHIK IPAHL { ONTUMAJLHOM JJMHE IIATA, 4 3aTeM OTHICKHBATH
ayuinee suadenme ¢ Ha cermente [0, 2]

Ech PacueTHl MO AJNrOPUTMY MPEKPAMAKTCA HA npobmoM 3Ha-
wenuu z", a ¢ (z) ABAAETCA BOTHYTOH, TO MOKHO ONpENeJqHuTh BEPXHII
rpank MaKcuMmalbHoro sHageHus ¢ (). [{anmerii no:lxon OCHOBaH Ha TOM
06cTo;1TeJILcTBe 4TO TUMEPIIOCKOCTh, KaCaTeJdbHAS K MOBEPXHOCTH ¢ (X)
B Touke z", 1A mo6oTo z jaeT GoibIIEe 3HAUEHHS, 9eM ¢ (), & HMEHHO:

e (x —z%) (sorayras) )

¢ (2)< c(x")+2

i=1

mia goboro z.

Jlast Toro 9ro0El TPOREMOHCTPEPOBATH TY HJIel0, MPEINON0KAM, 9TO
MEI MOJKeM YTBeD/KIaTh, HACKOIBKO & MOKET OWTH yaameH or z'. Ias
KOHKPETHOCTH IIPHMEM, 9TO A KasKIOTO j ]xh xkl <L e rae e > 0.
Toma MaKCHMAaJbHOe 3HadeHme ¢ (Z) He MOMeT npeBmmarth c¢ (27) -
+ e 2 | oc (2%)/0x;|. Nonpapountit KoddPuUIMEHT MaT, €ci¥ e U Tpa-

i=1
AHEeHT B TOUKe Z° GAMBKH K HYJTMO.
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Ilpu umsyuenumm MeToma Crope#imero mogmemMa B TOM BHIE, Kak ol
mpegcTasiaen ma puc. 14.6 u 14.7, Mo}KHO UpHilTH K BHBOAY, 4To obece-
9UBAJOCh COBIAJENHE JOKAJLHOTO MaKCHMyMa ¢ Ti0GadbHBIM (OO
JuHEiE ypoBHA. B 9acTHOCTH, MHOMKECTBO TOYeK I, TAKUX, 4TO ¢ (z) == c,
ABIAIOCH BHIIYKIBIM; B CBOW OUepeib 9THM 00ecrnednBaerTcd, 4T0 JUHUH
YpOBHA 1A ¢ (Z) = ¢ OpPU BO3PACTAOIINX ¢ KOHNEHTPHYHH, T. e. «Ba10-
JReHBI» APYT B Apyra. ()TcyTCTByIOT «BIAJMHBDY A «IOBYIIKEY, Memtaio-
i€ 0CIe0BATENbHOCTH X° CXOMUTECA K ONTHMYMY . JIeTKO IOKA3aTh,
4To BOTHYTHe (YHKNUM BCerga oO0JNaIal0T YKABAHHBEIM CBOHCTBOM —
JMUUHE YPOBHA B HHMX KOHIEHTpuIHE. ONHAKO 9T0 XaparkTePHO U AJIA
HexoTOpHX  apyrux ¢ynxumit. |[Pacemorpum, mampumep, ¢yurimo
¢ (2) = —z¥(1 + 2?), umeninyw ¢OpMy KOJOKOJIA M, CJETOBATEJBHO,
He BOTHYTyH. MHOKeCTBO TOUeK &, Takux, 4910 ¢ () == ¢, ABIAeTCA
BHIVKJLIM, TOUYHee IpefcTaBaseT co0oii cerment ¢ meurpoM B z = 0,
Ilo sepe yBenmueHwa ¢ MIMHA CETMEHTOB YMEHBIIAETCH, W OHU OKA3HI-
BAJOTCH KOHIEHTPUYHBIMI. ]

Takuv o6pa3oM, IIPEIOTOMKIM, YTO MOCTYIAUPYETCA TOABKO CBOWCTRO
BHIIYKJIOCTH KOHIEHTPHYECKUX Juduii ypoBus ¢ (z). Dyuknma, odiaa-
NAIOllas TAKHM CBOMCTBOM, HMEIyeTCH KBa3HBOTHYTOW M MATEMATHYECKH
OIIpejeIeTCA YCA0BHeM, COTIACHO KOTOPOMY JIaf M00HX JBYX TOYEK I
vy x==y ujua moboro p, 0 << p<< 1,

1min [C ($), ¢ (y)] < ¢ [p‘rl + (1 - p) Y1, + + +y DIn -+ (1 - p) yn]
(kmasuBoruyras). (II)

(Bornyras ¢ynKkmus Bcerfia OXHOBDEMEHHO SIBJAeTCS KBa3WBOTHYTOI.)
Jawnmoe gomyinenue He BIOJHE JIOCTaTOYHO I obecmedeHus Toro, ITo0H
mocaeoBaTeabnocTh ¢ (z%) Upm MCIOAB30BARUM MeTofla CKopeifmero
moJbera CTPeMUIAch K MaKCUMaNbHOMY 3Havenmio. llonmymenue kBasu-
poruyrocti (II) He mckaZaer ToN BOBMOMKHOCTH, UTO Hpejed DOAIOCIE-
mopaTeJdbHOCTH Z°, a UMeHHO z*, mpexcTaBiser coboil ToOYKy meperuba.
O;HaKo ecam, KPOMe TOrOo, JONYCTHTH, UTO ¢ () HE MMeeT TOYeK Ieperu-
6a, WIN 5Ke eclm MOKHO YOeIUTLCA B TOM, 9TO £* He ABIACTCA TOUKOMN
nmeperuta (3HaueHue ¢ (x) e Boapacraer HPH JBUKEHHH B J000M Hanpas-
acaum ot z¥*), 1o ¢ (2*) meficTBMTENBHO ecTh MaKCHMalbHoe 3HadeHue.

TlomyTHO OTMETHM, YTO ecaH TMpeAlloaraeTcd KBasHBOTHYTOCTD H eCIU
¢ (x) He HMeeT TOYEK meperuda, TO MIH HAXOKIEHHA ONTHMAIBHOR JIMHBI
mara MOKHO TaKsKe HCIO0Jb30BATh METONbL IIOCJ]e0BATeJIbHOTO MOHCKA
B OJHOMEDHOM IpPOCTpaHCTBE, M3JA0;KeHHbie B pasg. 14.3.

{

14.6. RBAAPATIIYHOE HIPOIPAMMUPOBAHHUE

B nacrosimeMm pasmelie M IPHCTYIaeM K pPaccMOTPEHHIO METOIOB
ONTHMHA3ZAINH HeJUIeHHOHA 1eaeBoil QYHKIIAN B YCJIOBUSAX, KOTOA Ha Iepe-
MeHHBIe Hajarawrcs orpanuuenus. Haduwem c, seposrTHo, Impocreifiuiero
HeJIHHeI0To 06061HeHA MogeAn JHHeIHOro IporpaMMUPOBAHNA.
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3ajjaua  KBaJipATHYHOIO TNPOrpaMMHPOBAHMA BKJIKYAeT IieleBYIO
$YHRIHMIO, COCTABIEHNYI0 M3 JIMHeHHLIX W KBafpPaTUUHBIX ClAaraeMblX,
¥ cHcTeMy JdwHeliHbX orpaHmuenmii. Huike paccmaTpuBaetes caenywouias
Jopra 3amndcH 3a7adM:

1 T
%
MakCHMHAUPOBATE 2 ;X4 2 D) Cinljih (1)
j=1 j==1 k=1
OpH YCJAOBUAX
Tt
3 , .
D axitsi=b, i=1,2, ..., m,
i1
x;20, i=1,2,...,n, (2)
$; >0, i=1, 2, ..., m,

Te S; HpeAcTaBAAT cobofi goUoJMHALNE IlepeMeHHBle, HpeBpaliao~
niue HepaBeHcTBAa B ypaBHeHus. [luis Toro utoGHl He paccMaTpHBATEH BCe
BOSHHKAIOIIe BapHAHTH, HpHMeM, 4T0 Bee b; == 0. lpexmonomun taxsxe,
uro ¢ (z) Ha BCeM MHOJKECTBE JOUYCTUMEIX PeNieHU! JOCTUTaeT KOHEUHOr o
MakcuMyMa ¢, r7e ¢ (2) obosnavaer medesymo dpyunrmuo (1). pu Mmogudu-
UUpOBaHHHX BapuamnTax QopMbl sammcu TpebyeTcs peliiaTh 3ajadu, Ife
He HaJaraeTcsa OTPAaHHYeHMH Ha 3HaK b; mubo OTCYTCTBYIOT B ABHOM BH7e
NOMOAHAWINAE lepeMeHHble, JIN60 BO3MOMKHB O0ECKOHEUHEIE ONTUMAJIb-
Hble pelueHHA. ITH MOZMPHKALHUM NPOCTH, OJHAKO B HACTOAINEGH KIHTe
OHM He PacCMaTPHBAIOTCA.

B paspg. 14.1 mpuBoguIoch HeCKOIBKO MITIOCTPATHBHBIX ILPHMEpOB
(¢BLIpYURa OT peaJMsanu¥l NPOAYKIHN», «YyPOBEHH CTPaXOBHX 3alIacOB»,
«BBHIGOD LOPTdheNs HEHHHX GyMar»), Irje IPH IOCTPOGHHH Mofeldd MpH-
XOOHIOCH MCIOJIB30BAThH KBAJPATHYHHeE cilaraemuie. IlpakTuueckas Basm-
HOCTh TAKHX CHUTyalnii B M3BECTHOH Mepe ompaBgiBaeT TO, YTO Bech
HacToAamuil pasmel HMOCBANEH MeTOZAM PeIleHHUsl 3a7a¥ KBajpaTUYNOro
uporpamMvuposannsa. OpgHako HyJKHO IpH3HaTh, dYTO STH clAydau —
He HaHOOJMee dYacTHe NIPHMephl HeIWHeMHHX wpobiaem. CiegoBaTeabno,
OCHOBHBIM [[0BOJOM HJsi IOZPOOBOro OOCY:KJeHHS JaHHOTO 4YacTHOTO
CIyuas SBIAETCH TO 0GCTOATENLCTBO, TO 9TA TeMa IpemcTaBisAeT coboi
OuYepeHol JoTHYeCKUH IIAT B OBJIALEHHH MAEAMH M METOJAMH HeJuHeli-
Horo nporpammmpoBarua. OcobeHHO BaskHO, 4T00H YHTATEdb O6pPATHI
BENMaHNe Ha CJHefyWIHe MOMEHTEL

I) Har HanoKeHHe orpaHWdeHUN BIHAET Ha ONTHMAJbHOe pelieHme?

IT) Hax yuureiBaercd cHcTeMa OrPAaHMYeHHE IpH HMCHONB30BAHWU
IPAfMeHTHEIX MeTOXO0B OUTHMM3ALUH?

IIT) Hax rBagpaTuynHil XapaxTep 3aJadu [aeT BOSMOXKHOCTH HCIIOIb-
30BaTh JUHEAPW30BAHHBIE AJTOPHTME M, B YAaCTHOCTH, KAKUM 06pasom
MOTHQUIUPYeTCH CHMINIEKCHEIE MeTOR IpPHM eTo mpeo0pa3oBaHUy B ajro-
PUTM KBaJPaTHYHOro IPOrpaMMHPOBAHNA, 00eCceUUBAOIUN CXOTHMOCTD
K HCTHHHOMY ONTHMYMY 3a KOHewHOe IMCI0 MTeparmi?

MeToas KBajpaTH4HOTO TMPOrpaMMHPOBAHMA BaXKHBI U IIOTOMY, 4TO
OHF MHOTHA WCIOJAB3YIOTCH B KadecTBe NoguporpaMM B 0olee oGIImMX
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Npusmep 1

T

OnrmuMym

2y

Puc. 14.9. Pemmenua 3amai® Ha YycaoRuell onruMyMm p[iasa ¢yHK-
man ¢ (z) = —(z4 — 1)* — (22 — 2)% + 5 = 2y + 4zo — 2% — 23,
Ilpumep 1 — onrmMyM Bo BHyTpenHell Ttouke. Ilpmmep 2 — omrmmym
B T'paHAYHOH Touke. Ilpmmep 3 — omTMMyM B BepmHHe.

AATOPUTMAX HEIMHEHHOr0 NPOrpAMMHpPOBAHHA: TakK, B IpPOOHOH TOY-
Ke HeJWHefHaf TeleBafd (PYHKINUA ANNPOKCHMUDYETCS KBAADPATHIHOM
$yHRIHeH, KOTOPAsA B CBOIO 0YepeRb ONTHMHBHADYeTCA € Telblo onpenesie-
HUf HalpaBieHUs YIAyYIleHWs. OTOT HpUeM OTHOCHTICA K KaTerophH
VCNOMHEHHHX YHCAEHHHX METON0B YCKODEHWH CXONUMOCTH M B HacToA-
ImMeM TeKCcTe He pPaccMaTPUBAETCH.

IIpu cpenaHHBIX JONYINEHHAX O b; B ¢ (£) BO3MOMKHE TPH THIA OLTH~
MaJBHBIX pelleHHil, KaK 9T0 mokasano Ha puc. 14.9. Us npumepa 1 Bun-
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HO, Y9TO OIITUMaJIbHOe pelledle MOMKeT HAXOAUTLCA BHYTDH 06JIaCTH,
OHpe,IIeJIHeMOﬁ HaJJ0x{eHHBIMH OTPAHUYCHUAMHU; B JaHHOM IIPHMepe eJHH-
CTBEHHRIM OIITUMAJBHBIM pelleHneM ABJAeTCA BHYTPCHHAA TOYKaA obna-

etn z; =1, 2, = 2. B mpumepe 2 Horasano, 4T0 ONTUMAaJbHafd TOYKA
Mo;KeT HAXONUTHCA HA IpaHMIe o0JacTH oTpaHMYeHHH, HO He 0613aTeb-
HO B BepIIMHe WJIHM B 3sKcTpeMaibHO# Togke. Ilpmmep 3 coorBercrByer
TOMY THIIy pellleHHsd, KOTOpPOe BOBHUKAaeT B cJiydae JHHeHHOH IeleBoi
$YHKIH, a UMeHHO Torja, Korja 6asmcHoe ONTHMaJbHOE pellieHUe COOT-
BeTCTBYeT eepuwiune obdacTH monycTuMHX pemeHu#. [Jockonabky npm-
Mep 3 3Hech He ABJIAETCA eIWHCTBEHHON BO3MOKHOCTHIO, B aJTOPHTMAaX
HelWHeHHOT0 IPOrpaMMUPOBAHUA MOKHH YIMTHBATHCA B MOJHOM IpO-
THBOPEYUH C METOXAMM JIMHEeHHOro NpOrpaMMHPOBAHMSA HeOas3HCHEE pe-
nIeHus.

Hpensapurensusie 3amevanun. [Ipexkge gem paccMaTpEBaTh COGCTBEH-
HO aJITOPHUTM, IeJIecoo0PasHo ChelaTh HeCKOJBKO 3aMeYaHUH 0 XapakTe-
pe KBagpaTHYHOH IedeBoll ¢yHKIuU. Buavane mpegiosxmm ypoOHBIR
cmoco6 OpeAcTaBIeHHs, 9TOH (QYHKIMHA; TaKoHX Crocol IeTKo YACHHUTEH
Ha mpuMmepe. llyern

¢ (@) = 22 4 Sap— - 21+ Aayz,— Bryzy — al. 3)

3ameTtum, qTo ¢ (z) mpemcrapieHa B (3) B TaKOM BHje, 9TO WMeeTcs He
Gonee OJHOTO WIEHA, COePrKamero Jo0yo (UKCHPOBAHHYIO Iapy Iepe-
menHux. Tak, ecim, craskeM, BHadajle B KBaAPATHYHOA QYHKIME HMe-
JIUCh WIeHB —OxyZy U 223y, TO 9T NABA WieHA, KayKIHH U3 KOTOPHIX
COleP/KAT OAHY U TY ke Napy HepeMeHHBIX 7, M I3, IPUBOJATCH K BULY
—324Zy. ITO TO3BONAET 3aMACATD ¢ (£) B CleqyIOMeM BHE:

clz)=(0+1z 2 25+ Oz )1+

1 1 3 ‘
+( 1—’4—231"}—3-732—7233)'231-}-

5

) (4)
+ (7"}—7-731—4332 + 0z3 )'-T2'|"

+ (0—%.2:,—}—0.2:2 +0x4 )-xa.

Moskno ybenurbess B TOM, 4TO BhipaskeHHe (4) COOTBETCTBYeT BHIpa-
eHII0 (3), eCli¥ BHIOJHEHB! Olepalui YMHOMKEeHNs (PaCKPHTUHA CKOOOK)
U IpUBefeHUA MOH06HEX qienos. OTMeTHM, 9T0 JHATOHANbLHEE WIEHH (4),

a UMeHHO — —4 u 0, gpaAOTCA Kos(guiueHTaMl IPH KBafparax

'4—7
nepeMenunx B (3), a KospumuMeHnTH, He HaXomAmuecs Ha TJIaBHOH
Auaronanu (4), paBHH IOJOBHHE COOTBETCTBYIONHUX K09PPUIUEeHTOB B (3).
Ormernm Takske, 4To MaTpuma Ko3§dunwentos B (4) cuMMeTpH9HA —

KoaddunuenT B cTPoKe i W cTosi0Te j paBen K02POUIHMEHTY B CTPOKe f
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u cronbume i. Temepp paccMOTPpHMM dYacTHHE HOpPOH3BOgHBIE ¢ (z) U3 (3):

1 1 3
—()———2 ——1‘1—*—11‘0—013——2( Zl‘j—{—ilé—-_zlzg),

dc ) 1

(712 5—g—1x1~8z2_2(§+?z1——4z2), (5}
dc o 3

0—1‘3-——-0112 (—"2—-7:1).

W3 ux paccMOTPeHHA MOKHO CIedlaTh BBIBONI, YTO YACTHAS IIPOU3BOJ"
HasA ¢ () 00 z; paBHA YIBOCHHOMY BHPa:KeHHIO B CKOGKAX, KOTOpoe B (4)
YMHOKAJO0Ch 112 COOTBETCTBYOMEe Z;. [lonoxkuTesbHOe 3HaYeHIE YaCTIION
OpOU3BOAHOM HOKa3BIBAET, YTO UPU YBEeJIHUYEHHHN COOTBETCTBYIOMeH mepe-
MeHHOU HeleBasa (yHKIMA Bo3pacrtaer. OTMerHM, YTO YacTHBE IIpOH3-
BOJIHEE ABAAIOTCA JHHeHHEMH QyHkumamu z;. Vmenso 310 0GcTOATENB-
CTBO HO03BOJAET OIPAHUYUTHCA He3HAUUTEJNBHBIM M3MeHeHUeM CUMILIeKC-
HOTO aJropHTMa IPH ero MCHOJB30BAHMM B KBAJAPATHYHOM IIPOTrpaMMH-
poBaHUH (CM. ga’ee).

B mpomecce ncnmoap3oBaHusa KBajgpaTHYHOI0 aATOpUTMa IoTpedyercs
BBeCTH HOBble IlepeMeHHbIe, CBA3aHHble ¢ BEIpaKeHUsAMH B cKoOKax B (4).
[lo mpumuuwnaM, KOTOpBIe BHACIATCH IO3Ke, IIa30BeM HX CBOGOMHBIMH
nepeMeHHBIMA. 1A HiUoCTpPaTiNl IPEeNIONOMRNM, 9T0 HeoHXOHUMO BBe-
cTH CBODOAHYIO IIEPEeMEHHYI0 — Ha30BEeM ee U — [JIs BHPAKEHHA B
cxobKax, yMHOmeHHOTO B (4) Ha z;. IlocTpouM cilegyiomiee BHpaskeHile,
onpe/easaiomee

1 1 1 3
Z—u=1———4~1‘1+71‘2*—i‘$3. (6)

Yenosumes: kod3QduHIenT Upn u 6paTh TAKUM Ke, KaK KoadduiueHT
opu zy B (6), B3ATHI co 3Hakom munyc. llepecraBus caaraemoe B (6),
MO;KHO IPeJCTaBUTh Z; B CIeqyIOHIeM BH[e:

=4 — y + 22y — bz;. (7)

[IpuMeHsin paccMaTpuBaeMHH aldropuTM, Horpefyerca TaK/Ke MCKII0-
4arh M3 KBagpaTHIHON QopMBl HepeMeHHYIO x; U 3aMeHATDH ee IHHEHHEIM
BHIPayKeHNEM OTHOCHTENbHO OCTAJIBHBX IepeMeHHHX. Hampumep, mosxer
noTpeboBaTheA HCKIHUATL U3 (4) z; W NMOMCTABUTH BMeCTO HEro BhHIpaske-
Hue, cTosmee B npaBoi yacty (7). Eciau MBI X0THM BRIIIOJHATDH 9TH olepa-

MU CHCTEMaTHYeCKH, TO, BO-HEPBHIX, HCKINYHUM x; U3 BHpa/keHUsA
B CKOOKaX:

(4——1u—]—3x2—6x3)-1+
+ (04 1 Ozy + 025 ) o2 +
+ (%—%u~3x2—313) <Zg
)

T(—G+%u—3x2+913 * Zg- 0
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Bo-Topnix, momcraBuM mpaBylo dacth (7) Bmecto z; B (I); sarem
yMHORMM BTOpOe BhIpaskeHHe B ckoOkax B (I) Ha kamoe m3 claraeMsix
npaBo# gactu (7), mocde TeTo BHIIOJHUM IpHBeeHHe MOXOGHEIX UTEHOB
HOJAYYeHHOTO peayabraTa U APYTUX Bhpaykenuil B ckobrax B (I). Haupu-
Mep, IPH YMHOKeHHH BTOPOTO BBIpaKeHMA B cKoOkrax B (I) ma Tperse

cnaraeMoe mHpasoit wactu (7) momyamm {0 -4 %u -+ 0zy + Oxj) - 2z4;

9 1
9TO BBHIpaxicine cJgegyer CJIOHKHATH C (—

o U— 31y — 3x3) Zs.

B pesyabpraTte monydum
(4—{—0u+%x2—6z3)-1+
-+ (0——%u+0x2—0x3)-u—{—
(g 0w — 8y — Bag) w2y +
+(— 64 Ou— 3y + 9z3) - 3. (1)

Ira dopma TarKe ABAAeTCA cHUMMeTPHUHOH. {51 Toro 9To6E NpOBepPUTH
YCBOEHME M3MOKEHIIOr0, YUTATEII0 CAeAYeT CAMOCTOATEIBIO BHIIOIHUThH
omepauud, opusogsamue k ([) u (II).

He cnyuaiino kosdduimentr npu ¢ (3a MCKI0OYeHHEM TUAT OHAJIbHbIX)
paBILl HYNIO, a BCe OCTAIAbHHE KOIQQUIHEHTH OCTAIOTCH TAKHMH e,
rak B (I). Ilogo6roe ympowentic éceeda BOo3HHKaeT, €CAM IIPH MOLCTA-
HOBKe HCHONB3YVeTCA BhIpaykeHHe, OINpefeldBilee BHINe C¢BOGOTHYIO
MepeMeHHuyo; cIeJoBaTelIbHO, B TAaKOM clydae HeT Heo0XOZUMOCTH
BLINOJHATH apudMerndecKkue omepanuu inara 2. Ecadm ke, mampumep,
BMECTO ; MOICTABIAIOCH O Brpassenne (1 -4 4x, — 4x;), To mpumiaocs
GHl BHIIONHATL YMHOMKeHHe, IMpejiichbiBaeMoe Ha Iiare 2.

Keaaparnunblii cHMIUIEKCHBI aaropnT™M. AJTOPUTM BRIAKYAET Clle-
NYIOIHe ONepalium:

Ilae 1. llpumem s; = 6; 20 mgna i =1, 2, ..., m B KadecTse
MCXOMHOTO HOIYCTHMOr0 GasMcHOrO pelleHus.

lllae 2. OnpepennM HaOpasIeHndA JOKAIBHOIO VIVYLIICHHS HA OCHOBE
Teryulero pemenus. [Iperparuym pacuers, eciim Bo3MoOM{HOCTEH yIIyulile-
HUg He mMeercsa. B mpormeHoM cayuae HafimeM ONTHMAaJbHYIO IJIMHY
fara 114 BROpaHHOrO HaIlpasIeHUd W llepeliieM R Imary 3.

MTaz 8. CoorBeTcTBYIOIMMM 06pa30M BEIMHCIUM HOBOE pelleHue. Bos-
BpaTHMcsA K Imary 2.

XapakTep ajJropurMa Ha J000f MTepaluu MOKHO BKpATIe OMUCATH
cregyomuym o0paszoM. VIMeerca cmcreMa IWHEAHEIX OrpaHMYeHuWE, MOTY-
denHad U3 (2), a TaKKe HEKOTOpPHIe MOIMOJIHHTENbHEEC OTPAaHMICHHS,
BO3HHKIMAE B MPOIeCcce BBHIIOIHEOHUA TpeAuaymmx urepatuii. Ha mare 1
HMeeTca TONLKO M orpainnvenuit (2), ofHaKo Ha HOCIEIVIOMIMX WTEpa-
muaAx ofiee 4mcao OrpaHMIeHUl MoskeT AOXOAMTH A0 m -+ n. Jroi
cHcTeMe OrpalMd9eHHI COOTBETCTBYET HaGop OasHMCHEX IIepeMEeHHKIX,
BRJIIOYAIOIIUX KaK Zj, Tak ¥ JOHOJIHAKNIEE nepeMenuble S;. HeGasucHre
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nepeMeHHEE COCTOAT U3 OCTAJBHHX Z; W §;, & TakKe H3 CBOGOMHHX
IepeMeHHHX, BBeJeHHHX Ha HpeguIyIAX HTepaluax.

Ilogpo6ane ykasaHmA mO0 ompegeleHNI0 HANpaBIeHHs YIYYIIeHUSE
Ha mare 2 MOMHO cPopMYJIHPOBATH CIENYIOMUM 0GpasoM:

Hpurtepnit | XBagpaTHIHOro CEMOIEKCHOT @
AaITOpPHTMa. a) Beegure B pemenne A6y cBOGOMHYI mepeMeH-
HYI0, eCJIX COOTBETCTBYIOMAs el yacTHAsA NPON3BOMHAA IedeBoll QYHKIIH
He paBHa Hydw. 6) Ecim Bce Taxkme mpousBogHEIE, COOTBETCTBYHOIMUE
cBOGOOHEIM TIepeMeHHBIM, PaBHBH HYJI0, To BBIOEpHUTE [JsS BBENCHHS
B pellleHle TaKy0 ePeMeHHYI0 Z; WJIH S;, I8 KOTOPOU COOTBETCTBYIOMAS
dacTHad LPOU3BOJHAM IeJeBOH (YHRIMH ABIAETCA LOJOMHTENLHOR
7 HamGolbme#l mo sHaueHUo. B) lIpexpaTnTe pacuers, eCIU BCe 9aCTHHIE
OpOU3BORHHIE /51 CBOGOAHEIX IepeMeHHBIX paBHH HYJIO, & IS APYTEX
HeGa3UCHBIX INepeMeHHEIX HeHMOJO}KUTEeIbHEL.

Ecnu me cumtaTh M3MeHeHHA $OpPMYJUPOBOK, BHI3BAHHOTO HeJTHHeH-
HEIM XapaKTepoM 3amaul, wkpumepui I wkeadpamuunozo CuMRAEKCHOZ0
aszopumMma OCHOBAH Ha TOM jKe HOIXoze, 4T0 B kpumepuil I cumnaercrozo
aszopumma. B o6oux ciayuasx ynydlleHHe BO3HHKaeT OJaromaps BBeme-
HHI0O B pelleHHe 00Hoi He(a3MCHON UepeMeHHOH.

Boiumcnenne ontmMalbHON OAWHB Iiara HamoMmMuHaeT kpumepull IT
cumnaekcro2o aazopumma. OTIacTH 0110 ABIAETCA IPOBEPKOA MaKCHMA T b-
HO BO3MOKHOTO 3HaUeHHA BHOpanHON He0a3WcHOH IepeMeHHOH, HOpH
KOTOPOM He HapymiaeTcs KOIYCTUMOCTH pelleHHs, T. e. BHIOJHeHHE
orparndernil. OnHako 3Mech TaKKe OIpefeseTcs 3HaUeHNe IIePeMeHHOH,
BHII¢ KOTOPOTO HAUYMHAeTCs yMeHbINellWe 3HAUeHHs IedeBoil QyHKOHMA.
CrejoBaTeIbHO, ONTHMAJbIAs AJINHA IIATA €CTh MeHBIIAaA U3 9THUX ABYX
pexnunH. JIpasuio ee ompemenenus GopMynupyercs TAaKEM o6pasoM:

Hpuwrepuit Il kBagpaTHuHOTO CUMIOIEKCHOT O
aITOpPHUTMa. Bpepgure B pemmeHne BriGpannylo Hefa3HCHYIO Iepe-
MEeHHYI0 ¢ TaKUM ee 3HaYeHHEM, IPH KOTOPOM yIydmleHHe 3BAYeHUST
melepoil QYHKOUM ABIsSeTCA HaWOOJBIIHM, & JONYCTHMOCTh peUIeHHst
He HapyImaeTcs.

HonpoGHoe ommcanwme 9TOro KpUTepUs AeMOHCTPHDPYeTCH Ha HPHEBO-
OUMOM HHKe IIpUMepe.

Npumep. Paccmorpum zamauy:

Maxcmmmsuposars b6z + 4z, + 225 — 327 — 22} — —;T z’ (8)
OpU YCIOBHAX

4+ 220 + 23+ 5 =4 (ctpora 1); (9)

Bee z; == 0 u s = 0. [Unrarenro moxesuo primucars (8) u (9) mas ymo6-
cTBa gagbleimero obpamenus x HuM.] HamomuuM, 4ro Ta sxe dpyHKROUA
¢ (z) amammsupoBaiach B pasf. 14.5, rme epuucTBenHBIM Ge3yCIOBHEIM
MaRCcUMYMOM OblIO pemenne z; = 1, z, = 1, z3 = 3. MoykHO mOKa3aTh,
aro npue yuere (9) sta Toura Gosee He sBiaserca mouyctmMoi. ITycts
s =4 ecTb HMCXOgHOe [OIyCTHMOe pemieHWe, BhHOpaHHOe Ha mare 1;
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JIOCKOJIBKY S ecTh JONOJHAKIAA epeMeHHas, Ko3dduument OpH S B (8)
paBeH Hym0. Boclmonb3oBaBIIich MpeoAeHHEM IPHEMOM IIpencTaBiie-
HOA ueideBoil QyHruuu, sanuiiem (8) B ciaeyolleM BUe:

(+3z— 225+ 1z5) -1+

+ (3 — 3z, )zt

1
+(2 — 2z, )zt ( 0
—{—(1 —%13)-:53,

rie claraeMile ¢ HyJTeBBIMH KoaddunmenTamMu He mpocrapiensl. Hamom-
HHM, 9YTO Befylmee claraeMOe KayKIOr0 BHPAJKeNMA B CKOOKax paBHO
II0JOBUHE YacTHOR TPOM3BOZHON 10 COOTBETCTBYWOIIeH HeGasucHON
nepemennoi. Ilostomy, cormacHo wactu 6) kpumepus I, HeoOxommmo
BBeCTH B pelmeHme x; (00BACHHTE, MOUYEMY).

Huas toro groOB onmpeneduTs 3HaYeHWe Iy, CHadaja NPUMeHHM IIOJ-
X0, MCIOJb30BAaHHKWE B rpumepuu Il cumniercrhozo aszopumma s
OIpeflelieHHsA MaKCUMaJAbHOro B3HaUYeHHA &, KOTOpoe Ie Hapyllaer
JONYCTAMOCTH pPeMeHUs, T. €. COOTBETCTBHA JUHEHHEM OrpaHHYeHHAM.
JliA 2TOr0 BRYUCIAAIOTCS YACTHBIE OT AeJeHHA TeKYIIHX MPaBHX dacTel
Ha Ko>QpHmmeHTH BeKTOpa BBOAUMOH HepemeHHOU. B Hacrosmem mpH-
Mepe [JIA coXpaHeHHA JOMYyCTHMOCTH pellleHHA Heo0XogUMa [IHHA mara

T <o =4, (11)

JHaueHUe x,, MAKCUMAALHO YIAydIaWINee leleByl QyHRIUL ¢ (Z)
RPU YCA0BUU, HMO 6Ce 0CMAAbHbE HeOa3UCHBe NEPEMEHHBE COTPAHAIOM
C80U NPEHCHUE 3HAYEHRUS, ABJIAETCA pellleHWeM YpPaBHONUA

dc de
91, 2 iy
Te dYacTHAaA IPOM3BONHAS BHUHCIeHA M)A TeKylle#l mpoOHOil TOYKHU.
B coorBercteuu ¢ (12) 3 — 3z, = 0, oTKyma pauHa mwara, yaydmaromas
TeKylllee 3HadeHue TedeBod QyHKUWH, poisina OwTb He Oolee
< 1. (13)

IMockonbky wepasemctso (13) sBaserca Gomee secrkmm, wem (11),
T0, coriacHo rpumepuio Il keadpamuunozo cumnaerchozo aszopumma,
IepeMeHHas &y JOJKHA OBITH BBefleHa B peltieHHe co sHadenmeMm 1. Tem
€CaMBIM 3aBEpIIACTCS MIar 2, U MH IePeXogAM K mary 3.

B caegyomem Opo0HOM peIMICHHH MO;KHO [OCTHYbL z, = 1, [0-

TIOJNHUTEIpHO N00aBUB ypaBHeHWe, oIpegeldfAlmee cBoGogHyIo Iepe-
MeHHYIO, KOTOpas CBfi3aHa C Iy:

=0 wuam, 9T0 PABHOCUIBHO,

—0, (12)

3uy = 3 — 3z, nau, 49r0 paBHOCWIBHO, Zy -+ u; = 1. (14)

B texkymem pemenuu u, = 1, mockoasky z; = 0. Ognaxko, BHBOASA
uy, u3 Gasnca, Tak 4TOOH er0 3HAUYEHHWE CTAaJo HYJeBBIM, Mb YBeJIHIHBAECM
ay mo 1. Ilogsogsa urorm, MOsKHO cKasatb, uro K (9) mobamagerca orpa-
muvenwe (14), 3aTem z, BBOTUTCA B pemlenme U ciaraeMoe ¢ x; us (14)
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nesnaerca BegymuM oidementoM. [lomywaem caegyromyo cucteMy orpa-
HUYCHN:

22y + 23+ s —uy =3 (crpora 1), (15)
Z4 + uy =1 (crpora 2).

Wckniounn x; u3 nexesoit gynkmuu (10), BeIOTHUB 3aMeHy mepe-
MeHHBIX coraacHo (14). B pesyabrare sroro monywaem

(3 L2z, A+ lag)elL-

+( —3uy )y + |
@ -2 ) 7ot (15
+(1 —-%1'3)’1‘3-

Rampoe meipaskense B cKOGKAX IO-IpE:RHEMY pPaBHO HOJOBHHE
YacTHOW IPOU3BONHONA IO COOTBETCTBYIOILEH HebasucHON mepeMeHHOH,
ORHAKO 37eCh YUMTHBaeTCAd U TO 00CTOATEIBCTRO, YTO H3MeHeHUe HTOMR
NepeMeHHON BIMsAeT Ha 3HadeHUe 1eTeBod VHKINE BBALY COOTBETCTBYIO-
mero usMeilenus ypopuell 6asucHeIX nepesenHnix. MHorga 910 3HavYende
Ha3BBAIOT HpMBEAEHNOH yacTHoil nponsBonnoii. Ilepsas nreparus sasep-
meHa. Bernuuna 3, pacnosoxeHHas B JesoM BepxHeMm yray (16), pasua
3HAYEHHI0 IeXeBod GYHKIOUU [IpH TeKymeM npobHOM pelleHHH.

Bosspamasch & mmary 2, MOYKHO YBHJETH, YTO peIleHHe Y yTIIUTCA,
eclid B Hero BBecTd ZTs. OrpaHuuenue, obecmeunparomee cOXpaHerue

3
TONYCTHMOCTH B cooTBeTcTBHHU ¢ (1), HMeet BUT 75 < 5 = 1,5. Mosxno

yGenuThess B TOM, 4r0 Hauboubllee yBedIHUeHHe medeBoil QyHRINA gaeT
z, = 1. CuepoBaTennio, I BHIIOJHEHUA mara 3 BBegeM elle OQHY
¢B00OIHY0 IlepeMeHHYIO:

2ug = 2 — 2z, WIH, YTO PaBHOCHIBHO, Xy + Uy = 1. (17}
Hobapasas (17) x (15), BBofsA B pelleHUe Lo U JEIAH BETYIUM dIeMeH-
ToM caaraemoe ¢ zp u3 (17), momyumum
z3 + 8 —u; — 2us =1 (crpora 1),
z + 1y =1 (ctpora 2), (18}
Zs 4+ us =1 (crpora 3).

3arem uemoanaya (17) pas uernwouernus zp us (16), moaygaeM cie-
AVIOMYH TPUBENeHHYI0 MeleByl (yHKINIO:

5 e+
+( —3uy ) g+

19

FO =2, )emt 19
+( "—;—Ia)'ﬂ«"a-
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3amernMm, uro u B (16), m B (1Y) mepsnie craraembie BbipamkeHwmit
B cKoOKaX, yMHOMiaeMbIX Ha cBOGOIHBIe IIepeMeHHEEe Uy W Uy, PABHH
gyato. CiemoBaTeinbHo, mJs 3THX INpOOHHIX peUleHHii dYacTHbie mpoO-
H3BOHLIC TMpeobpasoBaHHBIX medeBbXx Qyrrnmit (16) u (19) no rammon
73 CBOOOJIHHIX MepeMeHHBIX PapHB HYIIO.

Teneps ycraHOBHM, 9TO, COTJIAcCHO yacTH 6) xkpumepus I, B petnenne
poiiHa GHITH BBejeHA HepeMeHHaA z3. OTpemelWB NJIMHY IIara, BBISIC-
HOM, UTO B JaHHOM ciaydae 6ojee KeCTKMM OTPAaHMYEHUEM SHBIACTCH
VCITOBHE HEOGXOMMMOCTH COOMIONeNNA JOIYCTHMOCTH peIleHHA, OCHOBHI-
paiomieeca Ha (18). Ilosromy ma tmare 3 oToll MTepamuu BHIIOTHAETCH
obuidiiad cMeHa 6asnmca — IepeMeHHAA T3 BBOMUTCA B Ha3McHOe pellieHue,
HepeMeHHasA $ BHIBOJAUTCA U3 Hero. 1locKOMBKRY Z3 BXOTHT TOIBKO B CTPO-
ry 1 cucrempt (18), mer HeoOxogmMocTH B M3MeHeHHHM Ko3PPUIHEHTOB
maTpursl orpanngennii. (Ecau 651 B mcxomnoil 3ajmave Geio GBI He OXHO
orpanmyeHne, a 6oibilee MX YUCIO, TO IPUOLIOCH Obl, Kak 0GLIYHO,
npeoGpasoBLBATh MATPUIy ¢ WCHONB30BAHMEM BEAYIUETO 3IXeMeHTa.)
Uckaounm z; u3 (19), mogcrasus sHaTeHMe DTOH MepeMeHHoi us crpornd 1
cuctemsl (18), B pesymbraTe Yero moxydmM

._4

(o3 :
\ 3 1 u1+ 3 Uy — ?S)
2 10 2 1
( 3 "3 U T3 TS) Uy
4 2 10 2 (20)
+ ( g FU 3 ety S)
2 1 2 1
+ (—§+€u1+§u2———§s)-s.
Terxymee npobHoe pelenne MMeeT CIeAYIOIANA BHT:
2y =1, 2o =1, 23 = 1, (1)

TaK 4YTO BCe TPH IepeMeHHble HNPUHAIH IIOJOMHTEJIbHEE 3HAYCHUH.
fBnserca nu 37O pemeHHe onTHMANBHEM? COTTacHO 9acTH a) MpPHUBeeH-
HOro BhIllle kpumepus I — OHO He ONTHUMANBHO, W BOT TOUEMY. ¥ paBie-
Hua (14) n (17), ceA3aHHBe ¢ MEPEMEHHBIMA Uy W Uy, OLUIH JoGaBIleHEH
B KaYeCcTBe HCKYCCTBEHHHIX OrpaHnMYenHmil, o6ecmeynHBaiomnX BHGOp
ONTHMANBHON JAWHH mara corxacHo kpumepuio I1. Her meo6xomunmoctn
B TOM, 9T00Bl Uy M Us 06f3amesbHo OGHIIM paBHH HylI0. B caMom fgeie,
Ha 3HAKU Uy U U, He HAllaTaercs OTPAaHUYCHUWI — WMEHHO TOITOMY OHHA
HMeHnyIoTCA cg0600ntimu TiepeMeHHEIMU. COOTBETCTBEHHO €CIHM 4YacTHAad
UpousBogHaA melesoill QyHKmMM ITo cBoboxHOH TepeMeHHOW He paBHa
HYJI0, TO pellleHHe MO/KHO VAYYIIMTEL, IBATAACH B HallpaBJeHHM, Ompe-
TelfgeMOM 3HaKoOM »ToH wacrtHoit mpomsBogHoil. Hax sumno ms (20),
YacTHbIe IPOM3BOXHEIE HO Uy U Uy He paBHH HyaIo. /{15 BBeeHUA B pere-
Hue BoifepeM u;.

TlockonbKRy gacTHAd MPOM3BONHAA TIO U4 TOJOMKUTEIbHA, 3HAUCHAE U,
00MkHo ObiTh yBesuueHo. llpomece HaXORIEHHA HOBOTO 3HAYGHHA U,
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ABJIsIeTCHA TOYHO TAKUM e, KaK ¥ Ha IpeAnaymux Mrepanusx. CormacHo
VCIOBUAM TOINyCTEMOCTH, Uy He MosKeT Ipesniiath 1. [Eciu 61 snavernne
qacTHON npoussogHoit 6nuto 6B OTPHUIATENBHEIM, cIed0Balo OH pac-
CMOTpeTh cucTeMy orpaHmueHwd (18) mas Toro, 49ro6B yCTaHOBHUTE,
HacKoNbKo GonbmuMm To abcoNl0THOR BelWYWHE MOSKHO NPUHATH Uy,
He Hapyliasg OrpaHHYeHMA. JTO pABHOCHJIBHO IpPOBEpKE, HACKOIBKO
6oNbmKUM MOM(eT OBITH HPUHATO (—U,).] SHadeHWe L4, IO3BOIAIONIEE
JOCTHTIh MAKCUMAIbHOTO YIyUIIeHUA NeldeBod QYHKIUN, €cAU 6c€ 0CMalb-
Hble HEOA3UCHbBIE NEPEMEHHBLE COLPAHAIOM RPEHCHUL YPOseHb, PABHO Uy ==
= %/}, 4TO ABIACTCA PelleHHeM YPaBHEHHs, COCTABAEHHOTO IIA TEKY-
mero NpodHOTO pelleHEA:

1 dc 2 10

HAasa BeefeHUA B ciefdyiollee pelieHHe NepeMeHHOH u,, CO BHAYeHH-
eM o HeoOXoguMa HoBas cBoGogHAsA HepeMeHHAS W3

10 2 10 2 1
=g gy ety (23)
NN
TR 1 5
——1()‘5+ ui—%‘?uz*rh%:?- (24)

Temepsr mcmonnsyem (24) gna uckaodeHus u, us (18):

9 9 6
T3+ 45 S—F Ut Us=— (cTpora 1),
z +T10— g_--—%— Uy — Us :-—é— (cTpoxa 2), (25)
Z +u =1  (cTpora 3),
a raxske ua (20):
4 6 3
(65  +gm—gs)it
10
+ ( g Us ) Uy
6 ) (26)
-+ (-—5— uz‘*‘_f)‘ 3) Up+
3 3
+(“T +-5_ uz_m—s)-s.

Tockonsry uy B (24) asasierca GasucHo#l mepeMeHHON, a Ha ee 3HaK
He HallaTaeTCs OIPaHMYEHHMIU, OHa He MOKeT CHOBa cTaTh He0asHCHOH
nepemeHHoi. TaxuM o6pasoM, Ha moc/leqyOMUX Hrepanuax (24) MoKHO
oTGpPOCATL, TaK 4TO cHcTeMa OrpaHWYeHHil HpencraBUTcA B Bume (25).
B o6mem caydae, Kak TOIbKO ¢cBOOOTHAA HepeMeHHAs BONfleT B pelle-
HLIe, COOTBeTCTBYIONee OTPAHUUeHHEe MOKHO OTOPOCHTH — BOT IOYEMY
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ofIee 9YHCIO OTPaHHYeHHH He MO;KeT NIpeBHcATH m -+ n. (910 06BAC-
gseTCA TeM, 9TO B HaUXyAIeM cliydae, KOTfla Bce IePeMeHHHE I; U S;
ABAAOTCA 0a3MCHBIMU, TaK 9TO CHCTeMa BKIOYaeT M -- n OrpaHMUeHHi,
pe6a3MCHBIME MOTYT OHTH TOJNBKO cB0OOXHBE TmepeMeHHHe. Ilocie Toro
KaK OMHA W3 HUX OymeT BHOpaHA [ BBefeHUA B 0asmc, BOZMOMHA OfHA
g3 IBYX albTepHATMBHEX cuTyaiui. JImbo ogBa W3 x; miad §; CTAHOBHTCA
#e0a3UCHOU NepeMeHHOH — TOrAa MOMHO NT6POCHTH CTPOKY, B KOTOPOi
puGpadHas ceobogHas NepeMeHHasd craja 6asumcHOM, M B 3TOM cJydae
ofmee 9ACI0 OrpaHNYeHHN coKRpamaercsa Ha egmEHNy. JIm6o cBofogHas
fepeMeHHas, COOTBETCTBYIOMAsA BHOBb HAJA0KEHHOMY OTpaHHYeHHIO, CTa-
HOBUTCS HeGas3HWCHOM, TaK 4TO 9TO OrpaHUYEHAe MOKHO OTOPOCHTH HOCie
TOT0, KaK 3AeMeHT ¢ BHOpaHHOH cro0oxHOE HepeMeHHORX B 3TOM OrpaHHU-
geHun OyJeT HCIOIb30BAH B KadeCTBe Be[YIIETO DIEMEHTa CHUMILIeKCHOM
wrepanuu. B aToM caydae ofmmee TUCIO OrPaHEYeHWI OCTaeTCA HeWs-
MeHHBIM. )

Bossparumest ® mary 2. Ciaegyer BBecTH B 6a3EC HepeMEHHYIO Ug,
HocKOIBKY B (26) efl coOTBETCTBYET MOMOKUTENbHAA YacTHAA IPOUSBO~
gas. Pacuersl piaupm mara mokasmBaloT, 9To Heo0XopuMa elle OfHA
cBo0oJHaA NepeMeHHaA:

16 6 16
5 U= Uy +"- (27)

Uckarouenne u, us (23) maer cleiywomue pe3yibTaTh:

xa—l—%—s—l-ua—l——g—u ——181 (crpora 1),
7
& S —Ust— U= (ctpoxa 2), (28)
g +T§s — u4=—g- (cTpokra 3),
a UCKII09eHde U, U3 (26):
3
(7 —s)1+
0
—l—- ( —‘-1;3— u3 ) 'u3+
18 (29)
+ ( —-5 U ) ‘Us+
3 1
+(—% —9)s-

Ha sToT pas mocie mara 2 oKasHBaeTCA, ITO UTePANEHE MOKHO OPO-
Kparatb. (O6BacHUTE, noqemy?) TeKyulee pemeHHe WMeeT BHJ

xi=%=0,875, 2y = :—0625, x3=—-__1875. (30)

970 pemeHue ABJIAETCH II00ATBHEM ONTAMYMOM, IPATIEM COOTBOTCTBYIO=
Mee 3HAYEHMe I[eNeBOH (YHROWE paBHO 7,25.
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O630p pesyasratoB. CHOBa paccMOTDHM ONHCAHHHN IIOZXOJ
H DOmbTaeMCS BHIABUTH 3al0/KeHHBIE B HETO OCHOBHEE HieH. B wact-
HOCTH, OTMEeTHM CJeJVIOIINe CBOWCTBA aJTOpHTMAas

A. Hak w B cHMIONEKCHOM aJTOPHTMe, VIydlleHHe 00YCIOBIUBABTCH
BBeleHHEM B pellleHMe Ha KayKAO0M MTepamuud TOJbKO OXHOH HeGasuCcHOR
IepeMeHHOX.

B. Rak @ B cHMIJIeKCHOM alTOPHTMe, 3HaUeHHe BBOAUMOU IepeMeH-
HOHl He MOJKeT IPEBHICHTH YPOBHf, IPHM KOTOPOM 3HaueHHe I000# mepe-
MeHHOM, BXOofAmel B TeKymuil 6asmuc, YMeHbIIAETCA A0 HYJIA.

B. Eciam 3mauenume menesoil (YHKOWH NPH JBESKEHWH B BRIOpaHHOM
HapaBieHHHA [JOCTATaeT MaKCHMyMa paHBIIe TOTO0 MOMEHTa, KOrga
xord OH ofHa GasucHad DepeMeHHAs YMeHBIIUTCA A0 HYAA, K (2) mobas-
AsfgeTca MOMOJIHMTENbHOE OTPAHWYEHHE.

T'. Bmpaxenme, BXojfmlee B MONOJIHATEeNbEOE OrpPaHWUeHWE, IPO-
TOPIUOHANBHO YacTHON IpOM3BOAHOU TeleBOH (GYHKOHHM [0 BBOAHMOM
uepeMeHHOH, a ClIeIOBAaTEILHO, SABIAETCA JMHEHHBLIM, MOCKOIBKY ifele-
Basg QYHKIIAA KBagpaTHUHA.

J. Takwme orpannueHNs HCOOIB3YIOTCA KaK BCIOMOTaTelbHEE, ITOOH
06nerauTh ofecredeErde ONTHMAJIBHON FINEH mara B BHOpaHHOM HallpaB-
neHEUH. B panpuefiimeM oHM cMOryT pacmupHTh GasdC, TAK 9TO B ONTH-
MaJbHOM peIleHHH IOJOKATeNbHble 3HAUEHHS MOTYT HMeTh (ojee deMm
m TIepeMeHHEIX.

Crnenyer mpeayOpeAwMTh, 9TO aJTOPHTM He ORI HBIOMKeH B BHfe,
HauGojee yLOOHOM A COCTABJeHHA MAMMMHHON MpPOTPAMMbI, IOCKOIBKY
COOTBETCTBYIOIMAA METAIN3aNUs BHXOANWIA 6H 3a paMKH KHHUTH, KOTOpasd
HOCHT Xapakrep BBefleHHsA. lIlpakTudeckas HeoOXOAMMOCTH HCIOIb3OBA-
Husi 9BM puia HaXOMOeHUs pelleHUsI IOATBEP/KIaeTCA TPHBeNEHIBIM
IPUMEPOM: XOTH MOMeNE BKIKYala BCEro JUINL OFHO JHHeWHOe OTpaHm-
UeHWe W YCJAOBHSA HEOTPUIATENBHOCTH, AJA HAXOMIEHHS ONTHMANBHOTO
pemennsa moTpeGOBAJNCA BSHaYATeNBHBIH 00beM BhuucaeHui. (Taxmm
00pasoM, TPAMEHATH 3TOT AJITOPUTM BPYYHYI MOKHO JHIND MJA peile-
HAA TPAMepPOB O4YeHb Malod pa3MepHOCTH.)

CxopgumocTh. MOKHO IOCTPOUTH TOCTATOTHO IPOCTOE MOKA3ATENBCTBO
(3mech 0HO He NPUBOAMTCA) TOTO, 9TO JAJdA N06CH KBaApaTHIHOR IeneBoi
QYHKITMA ¥ CHCTeMH JIWHEWHHX OTpaHMuYeHU# Merop ofecHeunmBaer
CXOAUMOCTE 32 KOHETHOE THCJIO HTepamuid. (/s aT0T0 alIropuT™ KoKen
OLITh HeCKOJNBKO M3MeHeH, TaK YTOOK OH BKJII0YaJ MePH HPOTHB 3aIfUKIN-
BaHAA, YOOMHHABMHECH IPHMEHHTENBHO K CHMIUIEKCHOMY METOAY
B pasg. 4.7.) Opuako {0 cHX MOpP He YTBePIKIANOCh, UTO HACTOAIIMK
AJTOPUTM BCerna MPUBOIUT K LOJYICHHIO ONTHMAIBHOTO OKOHYATEIBHOTO
pellleHAA. IJTOT BOOPOC pacCMaTpHBaeTcs HIKe.

Rarx ciemoBano ommaTh ¢ yueToM cooOpaskeHHH, HBJI0KEHHBIX
B pasg. 14.4 m 14.5, ecim He cHenaHH MOMOJMHHUTENbHBE NONYINEHUS
0 BH[e TMeJieBoit (YHKINY, MOKHO TOBOPHATH JHUINBb O TOM, 9TO OKOHIATENb-
HOe pellleHHe ABIACTCA OMHOCUMEAbHOU cTafuoHapHoON touroi. Touno
TaK jKe HeoOXOZMMOe YCIOBHE CyIlecTBOBaHHS Makcumyma (pasm. 14.5)
MOKHO 0000MMUTE HA CAYYIald YCIOBHOTO ONTHEMYMA; ecau KeadpamuuHasn
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PYHEYUR 602HYMA, MO OKOHHAMEALHOE DeuleHUe SEAAEMCH 2a06aAbHbLM
ORTMUMYMOM Ha MHoHecmee ecexr OonycmuMuy pewenuil. (Pasymeercs,
OCTATOYHOE YCIOBHe IM00AIBHOH ONTHMAJIBHOCTH He ABJSETCA 31€Ch
HeoOXOMMMBIM: KBafipaTWUHAsA TeleBasg (GYHKOHSA MOKeT H He OHTh
BOTHYTOH, H Bce K6 OKOHUATeIbHOE PeTHeHWe MOKET 0KA3aThCA MCTUHHEIM
ontuMymoM.) KBagparmunan pynsrnua (1) BorayTa Torna ® rodbKo TOrNa,
RoOT/a

n n
_2”21 cinzjzn <0 paa Beex x; m xn, j, k=1, 2, ...,n, (31)
j=1 h=

B matematnueckmx tepmmHEax B (31) KOHCTaTEpPYeETCA, 9TO KBaEpATHY-
Hasa ¢opmMa SBIAETCA OTPANATENHHO HOXYOIpesielleHHOMH.

B GonpmuHECTBEe PYKOBONCTB IO JHHEHHON anrefpe W TeOPHHE MAaTPHI,
OPABOAATCA TPOCTHE (OPMYIH NPOBEPKA TOTO, YNOBIETBOPACT JIM
kBagparduHag fopma ycaosmmo (31). Tarme gopmyssl erko OpUMeHATS,
eCId n MaJo; Ais GoJBIMEX 1 OHH MOTYT OHTH 3aIpOTPAaMMEDPOBAHH Ha
IBM. Ha nmpakrtuke caMa HOCTAHOBKA MOfedH O0BIYHO HO3BOJSET IVAY-
49dTH OTBeT. TaK, B 3amade Bubopa mopTdens meHHEHX GyMar (pasp. 14.1)
HeJb COCTOMT B MAHMMU QI[N KBapaTHIHo# Gopmel — Brpakenus (11),
B KOTOpOM K09PUMEEHTH COOTBETCTBYIOT KoBapHanuaMmM. B HauGomee
MONHHX Y4eGHUKAX CTATHCTHKH MOKHO HaliTH [OKa3aTelbCTBO TOTO,
910 TaKasg (CpMa ABIAETCA HTONOIKATENbHO NONYONpPEReIeHHOH, T. e.
uyr0 3Ha® HepaseHeTBa (31) Memsercs Ha ofpatmii. CiegoBaTenbuo,
YMHOKAB 8Ty KBafipaTHuylo ¢opMy Ha —1 m mepexons K onTmMmzanum’
B CMECIe «MaKCHMHU3allWA», MH aBTOMaTH4YecKH ofecmedmBaeM BOT-
HYTOCTE.

Jpyrne aaropmiMei. VMeercss psAj ADPYIBX aJrOPUTMOB pemleHHA
3ajad KBagpaTHuHoro mporpammupoBamEA. (Ocofo BaskeH aJrophTM™,
OCHOBAHHLIH Ha HMCIOJb30BAHWH [BONCTBEHHHIX IePEMEHHHX; OH H3ITa-
raetcsa B pasp. 15.8. 31or anropuT™M TaKiKe CXOAMTCA 3a KOHEUHOE UHCIO
nrepanuii. Moyx<a0, KpoMe TOro, NIPUMEBATH METOXH, ONUCAHELE B 0CTAI b~
HBIX pasfeliaX HACTOAWed W cilefyiomel riaB, OFHAKO B IIOJIHOM Npo-
THBOPEUUHU ¢ OOHCAHHBIM BHIIIE aITOPUTMOM OHH He 00A33aTENBHO CXOMAT-
¢A K CTAlMOHADHON TOTKe 3a KOHEUHOe IHCI0 MTepanuit, 9To Gymer moKa-
3aFl0 Ha OpWMepe, IIPHBOAMMOM B HAcTOAmeH IiaBe.

14.7 CENIIAPABEJILHOE IIPOI'PAMMWPOBAHMNE

B mpenpimymeM paspesie OBJIO IOKasaHO, YTO [JIA pPeMeHAsS 3amay
KBafpaTAYHOr0 OPOTPaMMHpOBaHEA TpefyeTcs JBIIb He3HAUMTEIbHASN
MopuMKamuA cAMIVIeKCEOro Merofa. Ilpm sToM mMcmoas3oBaxoch TO
06CTOATEILCTBO, UYTO YACTHHE NPOM3BONHEE KBAafpaTHIHOH meleBoit
¢ynrnuu aupeiiHE. B HacTosmeM pasnene MH IepexomuM K H3JI0KeHUIO
ApYroro mMOAXO0fa K peleHHI0 HeJWHEHHHX 3ajad, CBABAHHOTO ¢ WHOM
MoguuKanuell CAMINIEKCHOTO ajJropurMa. Merop mpmMeHMM K 3ajadaM,
B KOTODHX BCe HedmHefiHHe QYHKOUE cemapabelbHE (9TOT TePMHUH
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pasbpAcHseTca me). Umes saxidiogaercd B IMOCTPOeHMM 3afadd Ha
YCIAOBUBH ONOTHMYM, KOTOpaf SBIsETCA JIUHEHHOW annporcumayyierr
ncxopHo# 3amaud. Ilpm anmporcHMamuu pasMep MoOJeNH BO3pPacTaer,
OMHAKO, MOCKOJIBKY B KayecTBe MeTORA PeIIeHHS UCIO0JIb3yeTcs BapHaHT
CHMIIICKCHOI'0 MeTOja, JaHHHH aATOPUTM MMEEeT 3HAYHUTENLHYIO MpaKTu-
TeCKYI0 HeHHOocTh. IlpH maHHOM HmOIXome B OAMHAKOBOH Mepe BO3MOMHA
alIIpoKCHMAalHA Kak HeInWHeHHoH MeaeBoll (yHKIMH, TaK W HelAHeHHHIX
OTpaHMYeHH; 00a 2TH CIydyas paccMaTPUBAIOTCA HUKe.

CemapaGensnsle meldespie (GpypRoud. [IpeIoNoyuM, YTO IeJeBYIO
QYHKIMIO MOMKHO MPEACTaBUTL B BULe cYMMHI R QYHKUUH, o ogmHoNl AIg
KOKION W3 IepeMeHHBIX Z;f

N

c(z)= 2 cj(z;5); (1)

=1

Takad QyHKUEMSA HasHBaeTcA cenapaGeannoii. B gaHmoM KoHTexcTe
He OymeM KOHKDeTH3HpOBaTh, HeoGXogWMO J¥ MaKCHMH3WDOBATH MIH
MUHAMH3AEPOBaTh QYHKOUIO ¢ (z). HaA mpOCTOTH UBITOKEHHA MeTo[m
OMHACHBAETCS TOIBKO AJA OfHOM TepeMeHHOH Zy; W COOTBeTCTBYyIOmei
$yHEIUK ¢, (r); coBepINeHHO aHAJOTHYHBIE IOCTPOEHHS NPAMEHUMH
JIA KayROOM M3 OCTalbHHX IepeMenHuX, Hpome TOro, IOCKOJIBKY pac-
cMaTpHUBaeMble HIKe oHepalliM IPOW3BONATCH TOABKO HAJN OJHON Iepe-
MeHHON z;, HeiecoofpasHo ONYCTHTH MONCTPOYHHNA MHIEKC U TOBOPHTH
IpocTO O IepeMeHHOH .

Jas mpocroTH wsloreHUA INpPeANONOKAM Takke, 9TO, COINIACHO
MMeIOIIAMCA CBefleHiAM, T TO/EeH HaxomuThbed va cermenTe 0 < z < X.
Ilna nuneapusaiuy BEIGepeM HEKOTOPYIO «CETKY» 3HAUeHMI r, MOCTPOEeH-
gyl ciegyommM obpasom: 0= X, < X, < ... < Xp = X. 3arem
. noboe 3uadenme Z Gylem BHpa)kaTh B BHW/IC CpPefHEeB3BeIMeHHOH Xj:

r = Xiw‘ + szZ + ces Xpwp7 (2)
I7e Beca W) YO OBIETBOPAIT YCIOBHIO
P
211};121 n wp=0. ]c=1, 2,...,]7. (3)
k=1

IIpu moctpoeHmuM «ceTKHW» Bcerga clefyeT DPYKOBOACTBOBATHCA Clle-
AyIOMAM yRo6HHM MPABAIOM: eClU HAa HEKOTOPOM MHTepBale 3HaueHMi
zr, pyHxuMa ¢, (r,) AUHellHA, TO BTOMY MHTEPBAIY HOJHKHO COOTBETCTBO-
BaTh He (o0jiee ABYX TOYEK CETKH.

Ilas mocTpoeHAA «allIPOKCMMAPOBABROAY MOfle ! 3aMeHAM T, T/e Obt
9Ta IlepeMeHHasA HA BeTpedalach B OrpaHHYeHHsX, Ha IPaByio dacTh (2),
BRIIOYHM B Mofelb orpargenns (3), a B nenenofl dyuknun (1) samenmm
a (z;) ee Kycouno-iaHelinoli anmpokcaManwmeii:

j4

> e (Xp) wr. (4)

k=1



OMTUMHMIAIINA TP HEJUHENHOU IEJEBOU ®YHKINN 373

JAns Toro uTOGH HpPOJEMOHCTPUPOBATH COOTBETCTBYIOMMEe IIOCTPOE-
HHA, PACCMOTPHM BHIYKIYI0 QYHKUHIO ¢; (1) = 2° ¥ uuHTepBan HaMe-
geansa 0 <<z, << 10 (pume. 14.10).

[IycTs B [aHBHOM NpUMEP® TOYKH CEeTKHA BHIOpPAHH CleyIOMuMuA:
0, 1, 4, 9, 10. Torga (2) umeer Bupy

r = Owi + 1wZ "I“‘ 411.73 "I"‘ 911.7[l "I“‘ 1OW5, (5)
a (4) mpesicraBngercd ciegyloUMM o6pasoM:
Ow, + 12wy - 42w, + w, + 10%w;. (6)

Oycrs z = 6. Torga Bupamenuio (5) cooTBeTCTBYIOT Beca wWwj == 3/
y 3 55
w, = %/5, ocranbHbe wy == 0. [Ipm sToM mpubnmsenrnoe sHauenme (6)
pasHo 2%/, = 42, Torga rax mc-
THHHOe 3Hadenme ¢ (6) = 36.

IpenmonokuM, padee, 9To Ha K
r,’== T HalOMeHo orpanutenme IO
ox — 2z, < 1. (7) &0
[lofCTaRUB BHpaKenne faum & us 2|
(5) B (7), mepemuireM 3Te Orpa- 7
HUYEHWE B BHJlE s
5w2 + 2OLU3 "I“‘ 45w4 "I“‘ 50w5 _— 40
— 2z, < 1. 8
2 == ( ) Jo-

Hpu anammse wMCIEHHOTO |
mpuMepa npednoaazaloch, YTO B
ciydae x = 6 cliefiyer UCHONb30- i~
BaTh Beca Wz B W,, TOCKOILRY 6 ] L
pacmonoskeHo Mewxpy Toukamm O I 2 3 4 5 6 7 &8 9 10
cerkn Xy =4 n X, =9. Op Puec. 14.10. Junciinas annpoxcumanus
Hako Beca w, = 0,4 u w;=0,6 FS A — e ——c'y
TakKe pmalor B (D) 3HageHume 6,

TOJBKO B 3TOM clydyae LpnbaIu-

JkeHHoe 3Hadenue c; (6) B (6) papuo 10%.0,6 = 60. CnegoBaTeabHo, yToGH
(4) npeificTBMTen®HO upeacTaBAsAN0 OB cobofl JesamesbHyl KYCOTHO-
TUHeWHY0 anNpOKCHUMAUMI0 ¢y (&), BaykHO, 9ToOH B pemIeHHE HCHOMB-
30BANIUChH IIOJOMUTENbHble 3HaYeHHA Jub0 ogHOro, Aub0 KaX MaKCUMyM
OBYX BeCOB OIS CMENIHHL TOUEK CETKH W) U Wyiq. MowHO Ge3 Tpyma
chOopMyIHpOBaTEL cleAyioliee CBOHUCTBO.

CBOBCTBO BeCOB CMeMHHKX TOTeK. Ecnm Bce orpa-
HUYCHNA ABJIAITCH JTHHeAHHMH, ¢ (Zy, Zg, « . ., Lp) MOMIKHA MAKCHMH-
3UPOBATHCA, a ¢y (x,) ecTh BOTHYTas (QYHRUUA, To dioGoe ONTHMAIbHO®
PeliiekNe aNUpOKCHMEPYOIER MOTENH, HOCTpOEeHHOe ¢ MCIOJb30BAHHEM
(2), (3) u (4), BRIIOYAET OOUH BeC Wy UAU He GoJee IBYX BECOB WpMl W 4y
¢ TONOKATEIHHKMEA 3HAUCHMAMHA JJIA CMEMHHIX TodeK. 10 Ke CBOMCTRO
pelienws cOXPaHAeTCd M B TOM clydae, Korja ¢ (r) MOBMMMSHApYeTcd,
a ¢y (xy) BHIOyRJIA.
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Ba)kHEIM clefcTBHEM 3TOr0 CBOWCTBA ABAAETCA clAefyiomee ofcros-
TeJIbCTBO: eCHAM IOCTABIEGHHHE YCIOBUS YAOBIETBOPAOTCA MJIA BCeX
¢;j (z;), a Bce orpaHWUeHHs, HaTaraeMele Ha Ij, IMHEHHH, To Ipeobpaso-
BaHHAs MOfelb mpeRcTaBiser co0oll 3aady IHHEHHOr0 OpPOrpaMMHIpPOBa-
HHA U MOKeT OHITH pellleHa ¢ IMOMOIMBI0 OOKRTHOI0 CUMINIEKCHOI'0 MeTo/a,
ommcaHHOro B Iu. 4. Keam npm 9ToM HMcXofHas Mofedb BRJIIOUaeT m
JIWHEeAHHX HepaBeHCTB, TO PACIIHPEHHAA MOJeNIb COCTOMT H3 m -+ n
OrpaHNYeHUiA, Ie 7 JOHONHATENIBHHX OTPaHMYeHHMI HMeoT BHA (3).
CiejoBaTelibHO, ONTHMAJbHO® 6a3MCHOE peImeHHe MOMKeT BKJIIOYATH
BCe 1 INEPeMEHHHX Z; ¢ HOJNORHTeIBHEIMH 3HAUEHHAME (HApAAY ¢ m
MONOJIHAIMUMA IepeMeHHHME). HpoMe Toro, BosHEKaimgee pelmeHme
ABIAAETCA ANMPOKCAMAIHed II100aIbHOTO ONTHMAIBHOIO PeHIeHUS HCXON-
HOH 3amgaunl.

Opnako, ecInm HocraBleHHHE YCIOBHA He YAOBIETBOPAIOTCH, HAIPH-
Mep ecli ¢ (z) MAaKCHMHSHDYeTCH, & ¢ (I) 6binyKaa, pelleHHe anIpPOKCH-
MaIlMOHHOHA MoIeJu OOHYHO He 00JagaeT CBOMCTBOM BeCOB CMeKHBIX
TOYEK. OTY TPYAHOCTH MOKHO YCTPAaHHTH, MOAMQUIMPOBAB B HeTANAX
kpumepull I cumnaercrozo memoda, Tar 9TOOK HAaHHOE CBOWCTBO BEIIOI-
HAJNOCH B 0643ameAbHOM TOPsgKe. JTO BHPAKaeTCA B BHJE CILefyHIIero
HOHKPETHOTO VCJIOBHMA: eclIl Ha HEKOTOpPOH WTepalmu BeC W) BXOTUT
B TeKyIIHI 6asuc, TO MOKET PACCMAaTPHBATHCA BOIPOC O BBOJE B pelleHHme
TOJIBKO CMEKHBIX BECOB Wy _q I Wy4q. Heln sxe B TeRymuit 6asuc BXomAT
IBa CMEKHHX BECA Wy M Wy4y, TO Ha JaHHOH MTepalMH HE MOieT pac-
CMaTpUBATHCH BOOPOC O BBOJAE APYTUX BeCOB, OTHOCAIIUXCA K 3ToM ie
nepeMeHHOH. Jra Mopm@UMKAIWA HA3HBAETCA NMPABWIOM OTPAHHYCHHOTO
BBOJa B Gasmc. Ecan moctaieHHEe BHINE YCIOBHA He YOBIETBOPAITCA
¥ HCHONB3YeTcs NPABHANIO OIpaHMYeHHOr0 BBOga B 6asuc, nosyaemoe
pewerue ecmb He Goaee ueM RPUOAUNCEHUE K LOKAALHOMY ONMUMALbHOMY
- peweruio ucxodnol sadenu. (AIbTepHATHBOE HMCHONB3OBAHHA NpaBHIA
OTPAHHYEHHOTO BBOJA B (ashc ABAAETCA NPHMEHEHNE MOKEIH JUCKPETHO-
ro IporpaMMApPOBATHSA, ONNCAHHON B KoHIe pasg. 13.2. Xora nocaennnii
mojaxon ofecrnednBaeT OPHGIMKeRAMe K TINI0GATBHOMY ONTHMAlbLHOMY
pelleHNI0 HCXOXHOHR 3a5a4l B Goabmeil Mepe, oH OOGHYHO MeHee NMPUBJe-
KaTeleH, 9eM MeTO]l OrpaHWIeHHOr0 BBOfA B (aswc, MOCKONBKY CBARAH
¢ 0OJbINMMH BHIYMCIUTENIHLHEIME TPYIHOCTIMH.)

MoKHO mOCTPOWTH NMATOJOTHYECKHE IPUMEpH, MOKa3BIBAIOINUE, UTO
OpPH HCIOJIb30BAHME IPABHAJIA OTPAHUYEHHOTO BBOJA B 0a3HC CHUMIIEKC-
HHIl aJrOpUTM MOKeT Kayke He [AaBATh JOKAJIBHOTO ONTAMYMA alOpOKCH-
mupypomei sagaun. Taras cuTyanusa Bo3HHKAaeT, eclu B TEKYMHH Hasuc
BXO[SIT ABA CMEKHHX Beca Wy M Wyyy, IPHIEM, BBOEA B 0asme wyy,
I HCKI0Yasg Wy, MBI MOKeM YJIYUNIUTh 3HAYeHHE IeleBoH QyHKIuM.
Bee sxe rtakme HeoOHYaNHEIE CHTYAI[UM BCTPEYAIOTCA PeKO.

Bumecto Meropa cpexHeB3BeMEHHHIX, IIPH KOTOPOM B CHCTeMe OIpa-
HUYeHAH OMKHE OHTH J00aBIEHB OTPAaHHICHUA (3), MOMKHO HCIIOJNb-
30BaTh JPYroil MOAXOJ, CBABAHHHIE ¢ yBelIWUeHHEM dYHCIA HeOTPHUIA-
TeIbLHHX, OTpaHMYeHHEIX CBepXY IepeMeHHHX. [laHHYy0 miel0 Ierko
VACHHTL Ha OCHOBe NPHMBe[HHOrO BHIIe Ipumepa. Bmecro (2) mpencra-
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BUM T B BHOE CYMMH

=y + Y2+ ..+ Yp-1 M
T7Ie ‘
0<yp = Xp+s — Xiy k:1,2)"‘1p_1'
B gaumoM mpuMepe BMecTo (D) UMeeM
=y + Yy, +ys + Ys v 8]

T/ YCIOBUA HEOTPHUIATEILHOCTH M OFPAHWYEHHOCTH IIePEeMEHHHIX CBEPXY
TPECTABIASIOTCA B BHIE

0y <t —-0= 0Ly, <4 —1=23,
0<y3<5, 0<y, <1 (ILT)
Teneps BMmecTo (4) ucmoabsyercs
a-1
S e ™)
TIe
C= {Xni1)—e1 (Xn) V)

Xpp—Xp *

Tarum obpazom, Cp ecTs TAHTEHC YIVIA HAKJIOHA JHHEHHOrO OTPE3KA,
aAONpOKCUMHAPYIOMETo ¢ (%) Meray Toukamu Xy u X4y B HacTosamem
upumepe (IV) mmeer Tarcoﬁ BHJI:

(102—92)

12— 12
(1 y1+ 4 ) + ( 3+ 10—9 Yo =
= 1y4+ oys +- 13ys+ 19944 (V1)

ITIpu z = 6 npepcraBnermio (II) cooTBeTcTByeT caepmyromuit mabop
sHavennit ¥ ¥y = 1, Yy, = 3, Y3 = 2 u y, = 0. B (VI) aro naer B raue-
crBe npubammenns K ¢y (6) = 36 spauenne nenepoil pynrmum, pasuoe 42,
Wenonszosas (I1), mepenumiem (7) B BuAe

5Y1 + Sys + Sys + Syg — 2z, < 1. (VIT)

Ecanm Bce orpaHmIeHHUs MONENW JWHEWHLI, MOJKHO BOCTOJIb3OBATHCH
CUMIUICKCHEIM AJTOPUTMOM € NABYCTOPOHHWMHU OTPAHUIEHWAME Ha Tepe-
MeHHHe, H3J0oMeHHEM B pasg. 5.10.

ITpu Taioit mocTaHOBKE CBOHCTBO BECOB CMERHBIX TOGEK BHIPA;KAETCA
AHANOTHIHON GOPMYIUPOBKOM: Ypyy MOMKET IPHHUMATL IOJIOMUTENbHEE
3HAUEHUHA TOJIBKO B TOM CIydae, eCiu 3HAUEHWE Y; PABHO €r0 BePXHEMY
npeneny, T. €. Xpiy — Xp. Jlng TOro 9T006 MOHATH, OUEMY B CiIydae
co0m0eHnA TeX ke YCIOBUi, 9T0 W paHee, pelleHWe UPH JAHHON IocTa-
HOBKe COXPAaHAET ONMCAHHOE CBOWCTBO, PACCMOTPUM JHCJIEHHBIH mpmMep.
Bayerum, 9ro mepey Beemu mepeMenuwMm ¥ B (V1I) ctoaT ogmmaromhie
KO2(PUIHEEHTH, TaK 9TO OHU OKA3HBAIOT O[MHAKOBOE BIUSHNE HA Y/ 0B-
Jersopenue orpanmuenuit. OFHAKO BHIYKIOCTE €2y 00yclIoBamBaer
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MoHOTOHHOE BospacTanme KodddunuentoB B (VI). CremosaTensno, ecan
3ajada COCTOMT B MHHWMHM3anmu c (), To, IpekIe uemM B mpobGHOE
pelieEne BOHNIET Yniq, IMEPEMEHHAS Yy NOJMKHA NPHHATH MaKCHMAJBHO
BO3MOKHOE 3HAYEHIE.

IIpx nopo6HON DOCTaHOBKe 3ajadm, KOIjla Bce OUPAHMYEHUs JIWHEH-
HE, CHMILIEKCHKIH aJTOPHTM C IBYCTOPOHHIME OTPAHHYCHUAME HA Iepe-
MEHHHE TaKiKe MoyeT OnTh MOTuPUOEpPOBAaH ¢ Y4eTOM IpaBUJIa OTPAHH-
YeHHOTO BBOAA B Gasmc, ofycaoBimBawimero o6fA3aTelbHOE BHIOJIHEHHTE
CBOMCTBA BECOB CMEKHHIX TOUeK. Ha m060i mrepamum Yy, MomeT OLITH
BBE/€HO B pelleHmne TOJBKO B TOM ClIydae, e€Cid Y, BXOTUT B 6asmc, mpm-
YeM ¢ MaKCHAMAaJbHO [OOYCTHMMBIM BHadeHHeM, pPaBHEM Xpiq — Xp;
Y, MOKeT OLITh HMCKINYeHa H3 06asmca, TONBKO €CIH Y41 HE BXOJHT
B 0asuc W mMeeT HyJieBOe 3HaYCHUeE.

CenapaGenpnble orpanmyenusi. [lycTh onTHMHM3anmmoHHAs 3agada
BR/I0YaeT cenapabelnbHbie OTpaHWICHUS

2 ay (z) <L 9y

=1

3aeck MOTYT OHTH NCHOTB30BAHE H3JI0/KEHHEIE BEITIIE METOE JHHeApH-
sarum. CHOBA PacCMOTPHUM TOJBKO OJHY HEPEMEHHYIO Z; M COOTBETCTBYIO-
myto ¢ymkmumio a, (z,). IlycTs nuHeapusamusa ocHOBAaHA Ha IpeicTaBie-
gEn (2) — (3). Bsipaskenne §

[ e

, 1 (Xn) wh, (10y

k

T

_mpexcTasisiomee coboll KycoTHO-THHEAHYH AaNImpOKCEMAIWI, IIOJICTA~
suM B (9) BMecTO a, (zy).

Ecam Bce orpaunuenus cenapabenpnsl, kak (9), m Kamgas m3 cocTaB-
- AAMuX TX OQYHKOEA BRIOYKJA, TO MCHOJh30BaHme nmpeobpazosannsa (10)
OPEBOAAT K ONTHMAJBHOMY peIleHmIo, 00IaTaiomemMy CBOMCTBOM BECOB
cMeKHRIX ToueK. TaKoe pelnenme sBiseTcA NpuOiuKeHneM K raobalib-
HOMY ONTHMYMY HCXOAHON 3afadd. Ecan xors 6br ofHa w3 COCTABIAIOTIAX
$yHKOUA He BHIOYKJIA, TO AJAA obecmedeHWa 5TOr0 CBOMCTBA, BO3MOKHO,
npunercss nobGasuth K kpumepuw I cumnaexcrhozo memoda TPaBUIC
OTPaHMYEHHOTO BBOAA B Oasmc, Kak ato ObuIO cfiemano Buure. B pesyis-
TaTe BO3MOKHO HOJyYeHHE JIOKaAbHOTO, a He 00s3aTelbH0 ri106adbHOrO
OOTAMANBHOTO peIEeHWsA MCXOJHOH 3ajavn.

Hpamepsr. PaccMOTpUM MILTIOCTPATHBHLIA OpUMeD 3aa9d KBAIPATHI-
HOT0 NpPOTPAMMHUpPOBAHUA, OPHUBEJACHHHI B pasn. 14.6:

MarcummsupoBars (6 — 3x%) - (4xy — 222) -+ (2z3 — —;— :cg) (11)

IpH YCJIOBHAX
zy 4+ 22, 234 mBce z; =0. (12)

Canaraemne ¢ (z) crpynnuposaiu B Bufe (11) mgas toro, 9robur Gnin
odeBufien cemapabenbHbiii Xxapaktep ¢yHkiumu. MomHO DpOBEPHETE, ¥TO
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P

RaykIan w3 QyHKUmH, saxaouenHbx B ckobwm, Bormyra. Ilycts ceTka
ToueK 1A z, m x, mmeer Bup (0; 0,4; 0,7; 1), a gaa z; — (0; 1; 1,55
2,3), Tag d4To

zy = 0uy + 0,4u, + 0,7us + 1u,,
z, = Ov; + 0,4v, + 0,7v; + 1v,, (13)
zy = 0wy + 1w, + 1,5w; + 2w, + 3w.
Torma orpanmienms cemapabeapHoil MOJEIHM MOKHO 3allMCaTh B BHjE
0,4u, + 0,7u; + 1u, + 0,8v, 4+ 1,4v; + 2v, +
+ 1w, + 1,5w; + 2w, + 3ws < 4,

4 4 4
Mup=1, Nwv =1, 2 wp=1, (14)
h=1 k=1 h=1

BCE Up, VU, Wp > 0.

IleneBas ¢ypumma cenapalenbHoii Momenm mMeeT BHE (yOemmTech
B 9TOM CAMOCTOATEILHO):

Maxkcmmmsmposare 1,92u, + ... + 1,280, + . ..
...+ 1,6667w, + 3ws. (15)

OnTmManbBEIM pemeHmeM ABAAETCA clegylomuil #Habop HepeMeHHBIX:
u, =1, v3=1, wy; = 0,8, wy; = 0,2, KoTOpOMY COOTBETCTBYET 3HaTE-
Hre TeneBoir ¢ymxmum 7,15. ITo SKBUBANEHTHO 3HAaYeHUAM I; = 1,
z,=0,7, 2; = 0,8-1,5 + 0,2.2 = 1,6 u sHadeHUWIO leJeBOH QyHKOIUU
(11), paBuomy 7,167. B 10 ;K€ BpeMsa TOYHOE ONTHMAIBHOE DeIeHNE NMeeT
Bag z; = 0,875, =z, = 0,625, z; = 1,875 co 3mawenmmem (11), pas-
HEIM 7,2D.
Paccmorpum «obpaTHyO» 3a7ad9y MaKCHMHU3AMUAH

—zy — 2z, — I3 (16)
IpH YCIOBHEAX
—c () < —7,25 = Bce z; =0. 17

OnTuMasipHag TOYKA T OCTaeTcA Toii ke, uTo u aag (11) m(12). (O6bac-
HmTe, modemy.) Mcmonbsys Ty ke ceTKy TOYEK M 3aMEHSAS IePeMeHHbIe
Ha ocHoBe (13), momydaeMm cienylomee ONTHMANBHOE PEIIEHHE Celapa-
feapHoit amuporcmMupyomei samaum: u, = 1, vs =1, w; = 0,568,
w, = 0,432. 3ro coorsercrByer 3mauenmaM z; = 1, z, = 0,7, z; =
= 1,716, npuuem 3uadvenme (16) pasmo —4,116, 9T0 sKBHMBaIEATHO 3Ha-
geHMIo ¢ (x), pasmomy 7,270.

Hocrnskenne cenapaGeavnocrm. Ilonsenmem mrorm. Ilyers omTmmMu-
3aUMOHHAA 3afada B MEJIOM MOKeT OHWTh cHOpMYIAMpOBama CIERYIOITUM
ofpasom:

MaxcaMmanpoBath ) c; () (18)
=1

=
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opn;m ycJioBAAX
n

.Ziaij(xj)<bi, i=1,2,...,m, (19)
j=

rae (19) MoskeT TamKe BKIYATH OIPDAHWYEHHS HEOTPHUIATEIbHOCTH
nepemennnx. Torga onucanHbe BHIIE METO/ L OO3BOIAIOT OpeobpasoBath
MOJedb B TAKyK B3aJady, T7le Bce HeluHeHdHble QYHKIUU amnpoKCHMH-
PYIOTCA ¢ IOMOIIBI0 KyCOYHO-TMHEeRHmX ynxnoui. Ecau Bce 6e3 umcriImo-
wenns c¢; (£;) BOTHYTH, a BCe @;; (£;) BHIOYKJIL, TO PEIIEHHE, MOTYICIHOE
¢ HOMOMBI0O CUMOJEKCHOTO AJATOPHTMA, OymeT rao0albHBIM ONTHMYMOM
IO aNIpoKCUMHUPYIOMEH MOIeNrW W, MOMKHO HATeATHCA, XOPOINWM IPH-
OnmxenmeM K riao0aJbHOMY ONTHMANBHOMY PENIEHHI0 MCXOTHON 3a1adm.
Ecam e 3TM yClHOBHA HE YIOBIETBOPAITCA, TO, MOXUPUINPYA CUM-
IJIEKCHBIA METOM, MOKHO OTBICKATH XOTA Ol JOKAJLHBIE OOTHMYM aIl-
IPOKCUMHUPYIOmMeR 3a7ad9d.

BaskHuocTh 3TOTO OIX0a BABUCAT OT ABYX PaKTopoB. OanmH U3 HUX —
BO3MOKHOCTh COOPMYNUPOBATh HEAMHeAHYI0 3amady TakuMm o00pasoM,
970 HeneBasd PYHKUMA W OTPAHAYEHNs BKIIOTAIOT TOJBKO cemapabennubie
$yHKOUHU; 9TOT acmeKT obcy/KmaeTca Hmxe. BTopoil darTop — BEYUCIN-
TeJbHEE TPYJHOCTH, BO3HWKAIONMZE NPKM MAaHHOM MeETOMde; 9TOT ACHeKT
00CY/RTATCA HECKOIBKO MO3IKE.

YouBurenbHo GONBIIOE TACIO HEMMHEHHHX BHPAKEHHH MOMKHO NPU-
BeCcTH K cemapabenbHOMYy BHIY, BBOAA [JOMOJTHATENBHEE II6PEMEHHBIE
I OrpaHHYeHHAS. B HEKOTOpPOH CTemeHH 3TH METOJH ABJISITCA HECTAH-
TApPTHHIME — HX MOMHO Ja)Ke CKOpee HAa3BATh (CIEHNUAJBHBIMHA HpHEeMa-
_ MH»,— M, CJIEIOBATENbHO, WX HEIb3d KIACCUPUOIMPOBATH CHCTEMAaTHde-
ckr. OgHako Ha OBYX OPHEMEPAaX MOKHO IIOKa3aTh XapakTep MCIONb-
3yeMBIX IIOIXOTOB.

ITycrs nmu6o B peaesoit pyHRnum, aubo B orpaHHYeHEAX, Judo B Tex
4 JApyruxX OQYHKIHAX COTEP/RATCH NPOM3BENeHUs [IBYX BHPAKeHU:

f(xh LAY xn) -8 (xis v e 0y ‘rn)' (20)

Ipocroit mpuMep 2TOT0 — NPOUBBEEHUE I, -To. BO-TEDPBBIX, NS JOCTH-
sineHns cemapabenbHocTH 3aMeHmM Beiody mpowussenerue (20) ogHoit mepe-
MeHHOH w. Bo-BTopriX, BBEleM eme ABe IePEeMEHHH® Y W Z, CBA3AB WX
TBYMA OUPefelANIUME OTPAaHWIEHHAM:

f(xiv"‘v xn)—(y+z)=0 n g(‘xiv"'a xn)_(y—z)zo
(21)
Ecan camu ¢ymwmum f(zy, ..., z,) 1 g(z., . .., Z,) ABIATCA cema-

paGenvupiMm, To orpaumdenus (21) cemapafenbHB DO 6cem mePEMEHHEIM;
eCNu JKe HeT, TO HeoOXOIWMO HPAMEHHTE JONONHHUTENbHEE TpeodpasoBa-
uus piaa npespamennas f (zy, . .., x,) 1 g (24, . - ., Z,) B cenapabennb-
Heie QyHKIuA. B Tpernux, AN 3aBepiienus OpoIecCa HAJOKUM Cema-
pabeabHoe orpaHmueHHe, CBSBBBAWINEe w € Y © 2

w— (2 — z2) = 0. (22)
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10 obecmeumBaeT CIPaBeIMBOCTh YPABHEHHA Ww==f(x,, o Zp) X
X g (Z4, + - -, Zp). (Ob6paAcHUTE, modemy.) 3ameruM, uro Gymruua —Y>
B (22) ne saBAseTcsa BemyKiaoi. Hopode roBopsa, mpomssenenme f-g (20)
HOBCIIY MCKJII0YAaeTCsA, BMECTO HeTo NOJCTABIACTCS W, a K Mogeian £00aB-
aatoresa orpanmuenna (21) u (22). Moyxro ybegurbes B Tom, uro ecan (20)
IONpPOCTY MMEeT BUI Ty -Zy, TO NIA mpeobpasoBanma morpebyiorca TPHU
MOIOMHUTENIbHEX OTPAaHNYeHHA U TPH MOUOJHHTEIBHbIE mepeMeHHbIE.

B kagectBe BTOpOro mpuMepa paccMOTPHM MOJeNb, KOTopas BRIIUAET
BHIpayKeHAE

B (zg, - ooy @)l @0 w), (23)

rae h (x4, - .., Z,) >0 [mas Bcex mOmMyCcTHMEIX Z;. 3mech BmecTo (23)
mogcraBuM QyHKIHIo €, a K Mofenu [00aBUM OIpeelalmiee OrpaHH-
JeHMRe

w—f (x5, .. 2y Inh{xy, ..., z,) =0 (24)

Xora ¢yurnma (24) cama mo cebe me ABimeTca cenapabeabHO, ee
MOKHO ClleJaTh TAKOM ¢ MOMOIIBI0 TOTO Ke MeTOo/Ia, KOTOPH Gh memodb-
30BAH A JOCTWKeHUA ceunapabenpHocTu BupaskeHus (20), mpumas
g=Inh.

Boiancanteabnpie acnekThl. Hak guratens mor ybemurbesi, mpeobpa-
30BaIIe MO HeINHeTHOTO IPOTPAMMUPOBAHHASA B AUNPOKCAMUPYIOMYI0
Mojedb, BKIIOYAOIYI TONbKO cemapabenbubie (QyHKIWM, VBeImdu-
BaeT PasMEpPHOCTH MOJEJd B IBYX HANOPABIEHWAX. Bo-mepBHX, mpeobpa-
30BaHHe K cemapa0elbHOMY BH/Y BacTaBJIAET BBOLWUTH HOBHE OTpaHmYe-
HuA W IepeMeHHbe. Bo-BTOPHIX, WOCHEIyIOMAaa IHHEAPU3AIHA YBEIH-
4EBaeT YACIO OrpaHMYeHWH W mepeMeHHHIX B eme OoJbmIell CTemenm.
Ecan wmexopHaa 3amada COJEP!HUT BCEro JMHINL HECKOJBKO HeJIMHEHHo-
cTeif, 3TOT IOOXON BIOJHEe IpuMeHUM. KCIn 3e Mofelb CYINECTBEHHO
HeJIMHeWHA, TO JaHHBT METO] MOKeT W He 0Ka3aThCA CTOIb ke dPdeRTun-
HHM, KaK QJITOPUTMB, TPUBOANUMEIE B cJeylolmeil riase.

Ecau xapakrep meieBoit yHKIVE X OTPAHMYEHHN TaKOB, 9To obecie-
9UBAETCA CBOMCTBO BECOB CMEIKHBIX TOYEK, TO MOKHO HDPUMEHHTH OOBIT-
HHll CHMOIEKCHHI aJTOPUTM, MPOTPAMMBI KOTOPOTO MMEITCA HAa Beex
IBM. MogudunmpoBaHHki aaropurM, obecnednBaIomiuii HAJININE HTOTO
cBoiicTBA B 06A3aTeIbHOM HOPAJKE, UMEETCA HA OOJBIIHHCTBE MOIIHBEIX
IBM.

Pasymeercs, B cliyuae mpUMEHEHUS HACTOAINEI0 MeTOMAa K PEMICHHIO
OpaRTUIECKOR 3a7adn Heo0X0MuMo yIeaAATh BHUMAHEE BOIPOCAM HOCTPOE-
HUs CeTKH JUIA KayRIo# ammporcumamum. Boolme roBops, melaTelbHO
TaKoe HMOCTPOeHWE CETKH, KOTOpPOe MO3BOJIAET OTHICKATH pelrenune, Oam3-
Koe K ONTHMAJbHOMY DeIleHHI0 HCXOAHOH 3amadum. XOTA [JaA HTOTO
HeoOXoMMa CeTKA TIYyCTO PACIOJOKEeHHEIX TOYEK, €€ HCIOJL30BAHUI0
TIPENATCTBYET Takoil GpaxkTop, kKak O0NbIIaA Pa3MEPHOCTH BOZHHKAIONMIMX
annpoxemMupylomux 3amad. lanpHedimee obcymienne HTOro BOUIPOCA
BBHIXOIMT 34 PAMKH HACTOAMENH KHHUTCH, OFHAKO HeoOXO0JMMO OTMETHUTh,
970 AJBTEPHATUBHEIA aJITOPUTM KCIOJIb30BAHUA cenapabeabHOCTH CTPYX-
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Typs! maaaraercs B pasg. 15.10. Ilpu rakom MeToxme ceTka He yCTaHABIM-
BaeTCH 3apaHee, ONHAKO HA KUKIOW MTepanwy NPHXOJHTCA BEIIOJHATH
Goapiuuit 06HEM BEIYMCIMTEIbHBIX OIEPAIlHiA.

14.8. HEIIOCPEICTBEHHASI JINHEAPU3AUNSA

B oTmeabHEIX caydasX ygaeTcs IMHeAPU30BATh HEIMHENHYO IieJe-
-Bylo ¢ysrnuio ¢ (ry, ..., Z,), Opeobpasya MoJedb B HKBUBAJEHTHYIO
3a7a49y ¢ JUHEeHHOH IeieBoH QYHKIMeR W AMHEHHHEIMU OTPAHUYCHUAMH,
a 3aTeM pellas ee CUMIJIEKCHEIM MeTOoM. Pazymeercs, mpeoGpasoBaHHas
3agada ABISETCA MOJENbI0 JUHEHHOro0 NOpPOrpaMMHUPOBAHUSA, ©CIAH Ha
nepeMeHHEIe HaJjarawTcs JInHelHHe orpaHmueHma. Hiske paccMaTpm-
BAWTCS TPU Ba)KHHX ACIEKTa HENOCPEACTBEHHOU JHMHEeapPH3AT(HH.

MuHrMu3anBA CcyMMbl A0COMOTHHIX 3HAYEHHH OTKIOHeHHHM. Pac-
CMOTPUM CIETYIOMYI0 MUHUMUSUDYEMYI0 HEIUHEAHYIO 1[eJIeBYI0 QYHKIIUIO:

c(;c)Ehgilj;i criz;— fr - (1)

[as BeimoJHeHNA HeoOX0oguMHX mpeo6pasoBaHmil JOHMONTHUM MOJENb
P JTUWHEAHBIME OTpaHWYeHUAMMA:

n

jgicijj"‘fh=yh_Zh, k=1, 2, ..., p, 2)
KOTOPHE MOJKHO 3aOACATh B CIEAYIOMEM BHLE:

é}ich,-x,-—yh—l—zh-:fh, k=1, 2, ..., p, (3)
rze yp =0 n 2z, =0, k=1,2,..., p. (4)

CoOTBETCTBYIOIAA MUHUMUBUDYeman AAHeNHAs DedeBasg GYHKIHA
npeobpasoBAaHHOR MOJead HMEeT DU

2 (yr+2r). 6)}
h=1

Wies npeobpasoBaHAs COCTOMT B TOM, 4TO €CJIH BHIPayKeHHE B JIEBOI
qacT (2) MONOKHTENLHO, TO STOMY 3HAYEHUIO PABHO Yy, ¥ 25 = 0, ecinm
OTPHNATEIBHO — HTOMY 3HAaUeHWMIO PaBHO (—23), & Y = 0. OnTmMmaanua
menesoit yrkmmu (S) ofecnevmBaeT paBeHCTBO HYI aAubO0 Yz, Iu00 25,
aubo | Y, I zp. Taxum o6pasom, MOens IAHEHHOTO IPOIPAMMAPOBAHES
cocTonmT U3 meaeBoil pynknum (5), orparmuennit (3) m (4), a TaxKe Beex
OpoudMX OTPAHMYEHHI, KOTOPHIM JOKHEL YAOBIETBOPATh I; (Hampumep
TaKAX, KAK YCIOBHA HEOTPHIATEIBHOCTH).

IlocTw:keHye MHHUMakca mexesoil gyakumm. Teneps paccMoTpHM
CACNYIOMYI MUHUMUBLDYeMYI Tienepylo (GYHKOMIO:

n

C(z)=maX(2 ciixi—fi oy ;1 cpjxj—fp)’ (6)

j=1



OIITUMHU3AINA IPU HEJINHENHON NEJEBOW ®YHKIUA 381

Jlna BumonreHns HeoOXoNuMEX npeobpa3oBanuil TOIMOIHIM MOJEID P
AHHERHEME OTPaHMYCHUAMNI

14
21 crjxy— <Ly, k=1, 2, ..., p, (7
=

KOTODHEIE MOYKHO 3alHCATLh B CJIEAYyHOMmMEM BHE:

,21 crjti—y<Lfay k=1, 2, ..., p. (8)
=

3nech y — mepeMeHHas, Ha 3HAK KOTOPOH HE HAJNAaraeTcst orpaHMmYe-
ugnii. Jluneitnas neneBas QyHKIuA npeobpasoBaHHON MOmENN WMeeT BHA
MuHIMU3HEPOBATE Y. (9)

Ipegnonosmm, =ro c(z) B (6) nDpeacTaBaseTcs CiIeqyONAM
obpasom:

c(ac)s:—.max(!j};}1 ciits—fily oo, lj;icp,-x,-—fpl) . (10

3amernM, 9TO
n n n
[ 21 cijzy—fil =max(21 cijxij—Ti, fi— '21 ¢ijx;) -
= = =

CaegoBaTennbHo, B moumoiHenue K (8) m (9) Momeab MakCHME3amuU
nenenBoit ¢ymaxmun (10) gomxHa BKII0YATH OTPAHUYEHWA

——jgichjxj—y<—fh, k=1, 2, ceeg D (11)

7 y = 0. Hexesyo Pyurmmo (10) uxorpa HasmBaoT Kpurepuem Yedni-
gieBa: B Hell MuAmMEm3Wpyercs Haumboxbmee abCONIOTHOE OTKIOHEHHE.

HKax (6) = (10), rax n neneBas ¢ynkuua (1), MEAEIMAZEPYOmMAA CyM-
My a6COMIOTHBIX 3HAYEHUN OTKIOHEHMH, MCHONB3YIOTCA [JiA BHIPABHMBA-
HAS KPHBHX M B 33/ladaX perpecCHOHHOTO AHAIM3a. Budmciagerca p
HaGopoB moxazaTesnell KodQPHAIUEHTOB Cp; IS N HE3ABUCHMEIX IEPEMEH-
HHX, THe p >N, 4 f, — COOTBETCTBYIOMNE 3HAYEHWA 3aBACHMON mepe-
menno#i. Torma r; — xodddumuenTsr perpeccwm, 3HATEHHA KOTOPHIX
HeoOxoammo BHOpPATh [JIA BHPABHEBAHUMA KDPHBOM.

3agaua ppodHo-auHeiiHoro mporpammmpoBaHnd. IlycTh MakcmMusn-
pyemMaa QYHKOHMA WMEET BUJ

ot D! cjz;
c@)=—3=1 (12)
fo+ ) fiz;
i=1

{91y momenn 06BUAO HABHEBAIOT MOJIEAbIO APOOHO-IHHEHFOr0 IPOrpaMMu-
PoBamuA, a IHOTIAa — MOAENbI0 THIEPGOIAYECKOr0 NPOrpAMMHPOBAHMSI. )
Hast Toro aTo6ul npm o6bsaciennax uzbeskaTb HEOGXONUMOCTH PACCMOTpe-
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HUSI MHOKECTBA PA3JIUYHEIX BO3MOKHHX BAPHWAHTOB, HPEJUOJNOKHEM, d9TO
Ha Z; HaJaraloTcs TaKWe OTPaHMYEHMS, IPU KOTOPHX 3HaMeHatesdb B (12)
CTPOTO HOJIOKHUTeNleH s BceX NONYCTEMHX 3HAYeHHA Z;, a TAKKe 9To
MaKCHMYM ¢ () ABIAETCH KOHETHHIM.

Jlast Toro aTo6E mpeo6pasoBars 3aady ApPOOHO-IMHEHHOTO MPOTPaM-
MHDOBAHUA B MOJIENb JMHEAHOr0 MPOrPAMMHUPOBAHMS, BBeJleM HePeMeH-
HYIO 7', OUpeJeJHB ee cJaelyomum ob6paszom:

r=(fo+ 521 fazs) ™", (13)
Torpa (12) MoKmO 3ammcaTh B CAeNyoIIEM BHe}
cor -+ 21 cjxiT. (14)
J:

CorsmacHo cmenanEEM fomymenusM, r >0 mpm Bcex OMYCTEMEX
3HAYeHMAX ;. IlpowsBefiem 3aMeHy TePEMEHHHX:

y; = rz;. (15)
[TpeoGpasoBanHas Moflenp HMeeT BUJ

n
MaxcammsmpoBats cor - D) ¢jYy, (16)
i=1

e B cOOTBETCTBHEE ¢ (13) nmepeMeHHHE I' u Y YHAOBIETBOPAIOT ARHEHHKIM
OrpaHAYCHHSIM

for + 5§1 fiys=1 (17)

u r > 0. OrmeTnuM, 9TO 3aMeHA NepPEMEHHHX Z; Ha ocHoBe (15) momxHa
OHTH BHIOOJHEHA W BO BCEX OTPAaHHIEHHAX, HajaraeMHX Ha I; Tak,
HAOPUMEP, €cJAM DMeTCd MNONOJHWTeNbHHE IUHefHHe OrpaHuYeHEs

jZL a;jxj=bi, i=1, 2y v, my (18)

To Ipeo6pa3oBaHHEE OTPAHWYEHHsI MOKHO HMOCTPOUTH, YMHOKAB KasKI0e
u3 ypasHeHnnmit (18) ma_ r, wro maer

.21 a,«jyj—bir:O, i:i, 2, ceey M. (19)
J=

Mogens (12) upuMmeHsieTCsi B HEKOTOPHX 337aYaX HIJIANHPOBAHESA
IPOU3BOJICTBA, I/le BOZHHKaWT orxonet. Tak, mycrs smamemaTens (12)
xapaKTepusyer obmee KoJIHIecTBO ACHOJB3yeMOT0 CHPhA, & YACIUTENb—
KOJIAUECTBO ITOJIE3A0 WMCHONB3YeMOTO CHPbA (328 BHUETOM OTXOIOB);
TOra MAKCHMI3HDPYEMOe OTHOUIeHHWE — MOJMA HOJe3HO HCHoIb3yeMoro

CHIPBA.
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14.9. MARCIMH3AIIUA BBINYKJION IEJEBON OYHKITUU

PaccMorpuM ciygait, mpu KOTOPpOM BCe OTPAaHHYEHHUS JUHeHHEI,
a Marcumusdupyemas nenesasa pyaknua ¢ () unykaa. O Tarkoil memesoit
$YHKIHA HHOTHA TOBOPAT, YTO OHA OTPa)kaeT DKOHOMHYHOCTH YKPYIHE-
gusa. [lo-mpeskuemy mnpepmono:kuM, dto ¢ (z) peryaapea m obmagaer

KOHEYHFM MAKCAMYMOM ¢ Ha MHOMKECTBE NOOYCTHMHX 3HAYSHHA 1.
BmecTe ¢ TeM HET Heo6XOmEMOCTH JlelaTh JOMYMEHAE, YTO BCE JaCTHHIE
DPOU3BONHEE J¢/0x; onmpejielleHs U HeNPEPHBHL IPH BCeX BHAUCHUAX I,
VIOBJETBOPAIMAX OrPAaHHYeHHAM. Jlomymennme o BBIIYKIOCTH CaMmo
no cefe obecneumBaeT HeMPEePHBHOCTD ¢ () BO sHympeHHKel] JacT obaacTu
JOOYCTUMHX peNIeHUN; Ha 2panuyax Toi obmactu GyHRNEA ¢ () MOKET
6uTh paspeiBHOM. Tawk, mampumep, ¢ () MoOKeT BRIKYATH YCJIOBHO-
HOCTOAHHKE 3aTPATH Ha ONepaldd Mo mepeHajiafke, KOTOPHE BO3HHKAIOT
TOTBEKO IPH CTPOTO MOJOKHUTENBHEX z;. MokHO NoKasarh CIeIyomy
TEOpEMY.

TeopemMa o0 BHAe ONTHMAaJILHOTLO pemeHNiH.
Fcan Bce orpaHwWdennsa AuHEdHs u cymecTsyeT 0asmcuoe HOMYCTUMOE
pemenue, a QyHKENuUA ¢ (Z) BRIIYKIA, PeryispHa ¥ HA MHOYKECTBE JIOIy-
CTUMEIX 3HAYEHHUE X MMEeT KOHEYHHI MaKCHMYM, TO CYMECTBYeT 6asucHoe
pemenne, Ha KOTOPOM ¢ (Z) HOCTHTaeT MaKCUMyMa,

ITOT Pe3ynLTAT MOKHO HCIOIB30BATH JJIA HAXOMEHHA ONTHAMAIBHO-
ro pemienus, eCAU YACIO JAHEHHKIX OTPAaHWYeHH MaJl0 WK €CIH MOIelk
obmagaer cmenmadbHOH cTpykTypoit. Hwmke mnpumsomsaTca mpuMeps.

PaccmoTpuM Mojmedp pacupeNeNieHus YCWIHWi, o0CYMIaBIIVIOCA
B pasa. 10.2; B wacTHoCTH, MYCTH MOIENh HWMEET BUJ

Maxcumusuposats R (yq, Yoy - - «» Y3) (1)
ODPHU BHIIOJHEHWH OTHOTO JTHHEWHOTO OrpaHHYeHus
n
2 Hyy =N, @)

rie Bce ¥; = 0 m ABAANTCA HenpepPHBHEIMA IepeMeHHEIMA. llpeamoJio-
wuM, aro R (y) AaBasercs Bunyraoil Gyurnueidr u aro Bce H; > 0. Torma
B cOPMYJHPOBAHHON BHOIE TEOPeEME YTBEPIKRNAETCHA, YTO CYMECTBYeT
ONTUMAJbHASA CTPATETHA, A KOTOPON MOJOMKHUTEIBHO 3HAUCHHE TONBKO
ogHoit y;. OnTHMaNBHYI ¥Y; MOKHO HAHTH, CpaBEEBAA 3HAYCHUS
R@O,0,...,NH;, ...,0) mpm j=1,2, ..., s. Ecim wumeercs
m auHeWHHX OlPaHWYeHHWH, ONTWMAJBHOE pEeIeHne MO)KHO HaWTH,
CPaBHUBAA BHAYEHWE NMeNeBofl QYHKOUEM ANA BCEX BO3MOMHBIX 6asucubix
Pemenuii, KoTopEX cymecTByeT He Gonee C™, T. e. He Gomee umcma code-

TaHUH w3 1 wo m. Ecam m Mujlo WIH 7 HEeBEJWKO HO CPaBEEHUIO C M,
Tarkoil mepeGop ocymectsuM ma mMommoidi IBM. Hampmwmep, mpu m = 2
HeoOxoguMo paceMoTpeTh Bcero n (n — 1)/2 BO3MOKHBIX BapPHAHTOB.
Bropoit nmpmmep — MOJenr yHPaBIeHAA 3amacaMé ¢ JeTePMUOHHEPO-
BaHHHIM COPOCOM ¥ BOTHYTOM QyHKIWe sarpaT, npuBefeHHas B pasm. 9.5.
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Ecaz ymuaomurs neleByio ¢yHxOmi Ha —I1 ¥ TeM caMhHM N3MEHHTH
HalpaBleHde oOTHMHU3ANAMW, TO MH HOJIYINM MOJENb, KOTOPas COOTBET-
CTBYeT MpEANoJ0KeHnAM O MAKCEMM3ANUMN BHIOYKIOH medeBoit GyHKium
OpA JupefAHEIX OTPaHNYCHHUAX.

Crnenmansmas CTPYKTypa CHUCTEeMH JHHeHHHX OrpaEWYeHmiE aToH
JleTepMOAENPOBAHHON MOJeNN YyUPaBIeHNUA 3aIIacaMy MOKeT OHTH HCIOJb-
30BaNa NIA HAXO)KICHWA BCeX OasWMCHBIX JomycTuMuiX peinenmit. Ilycers,
HampuMep, CHpOC AiA KajKAOro OTPe3Ka NOJOKWTENeH, a HMCXOMHKN
3amWac Ha Ha9ajo0 IJIAHOBOTO Hepuofa paBex Hyiio. Torma Ias mMiIanoBOTO

nepmofa, cogepramero N 0TPe3sKkoB, IMEETCA BCETO JIMIIb 2N-! Gasmemnrx
JOIYCTHMEIX MPOM3BONCTBEHHLIX TPOTPaMM, 9YTo MembIne, dem Clo.
Rapas U3 aTHX OpOTpaMM COOTBETCTBYET HEKOTODOH cXeMe pacmpefele-
Hus 10 BPEMEHH OTPE3KOB CO CTPOro MOJOKUTENbHEIM 00BHEMOM BEIIYCKA
(BHIIYCK /IIA oTpesKa 1 Bcerma IOJIOMKUTENEH) W yIOBIETBOPsAET TeopeMe
o Bmie onmrmMaibHoit mporpamMir (pasg. 9.5). Ilommsrit mepeGop mommo
pealim3oBaTh, €CIH COBOKYIMHAA CyMMa 3aTpaT ecTh BOTHYTas (QyHKOEA
06IMeTo BAAa OT BCeX MEPeMEeHHEHX, XapaKTepusyIomuX o6heM TpOoU3BOJi-
CTBA W YPOBEHb 3alacoB; OH JerKo BHIOJHUM Ha Momuoi 9BM mpm
N < 12. Opmako ecium uemeBag QyHKIUA K ToMy sKe cemapafenanHa
o oTpe3skaM, To IpAMeHHMM anropuTM m3 pasp. 9.6, Tak 4ro ob6bem
BLIAMCANTENBEHX omleparuit coxpamaercsa fo paccmorpenus 0,5N% sos-
MO/KHBIX BAPUAHTOB.

CdopMyampoBamHas BEINE TeOPeMa O BH/e ONTHMAJLHOIO DPemleHusf
CIpaBeIIABa s cAydas JMHEHHON, a clefloBaTeIbHO BHIIYKIOMH, ¢ ().
Nockonpry ammeiinasa ¢yHKOES ONHOBPEMEHHO W BOTHYTAa, 0(asmcHOE
" pemmeHme, KOTOpDOe SBIAAETCA JTOKANbHHM OOTUMYMOM, A0WKHO OHTH
U rI00abHEM ONTEMYMOM. JTH COOOpaKeHHA CIY;KAT eme OJHUM JIOKA-
3aTeIbCTBOM TOTO, 970 OKOHYATEIbHOE pPelmeHne, HoNyIeHHoe ¢ WOMOMBIO
CHMIIEKCHOTO MeTOHA, €cTh TJ00aMbHBIA ONTAMYM.

KOHTPOJLHLBIE YIPAMHEHNA

1. VKa:KOTe€ HECKOJIBbKO CIydaes HCHOJNb30BAHUA MATEMATHIECKOIO
IPOrpaMMUPOBAHUs OPW OPAHATAW YOPaBIEHIECKAX peIIeHuUi, KOrza
crenyeT OKMIATH HAIWYWE HEJUHEMHHOCTH B IeleBoil QyHKNWA uim orpa-
HuYeRnAX. Ilpm onmmcaEWE cymiecTBa HelwHelHOCTH OyIbTe KAk MOKHO
Gonee KOHKpPETHH. Y KayKuTe, ABAAOTCH JU COOTHOMEHWH SMIUPWIECKE
HaGI0[aeMBIMT, TOJYYCHHKME CTPYKTYPHO WIX 06BefmAsIOT 00a Buaa
3aBUCUMOCTelH. BosMo;xHa Jm amHeiiHasg annpoxcmManusa? Ilepeancinre
TPYAHOCTH, KOTOPHE MOTYT BO3HMKHYTH IPH IOIy9IeHUM TaHHHX, I03BO-
NHOMAX 9UCIACHHO XaPAKTePH30BAThH HeJIUHEHAHOCTh.

2. O6bacAUTe, MOYeMy OOBYHO TPYHAHEe PEMUTh 3aavy HeIHMHEHHOoro
IPOTPAMMUpPOBAHUA, BKIOUAONLY0 7 MEPeMEHHBIX W M OrPAHWYECHHI,
ueM 3a7ady JUHEAHOTO NMPOrPAMMHUPOBAHMA TOU ;K€ Pa3MEPHOCTH.

3. MMorakuTe, KaK CiegyeT M3mMeHUTH samauy (6) — (8) pasm. 14.1,
ecam AMEETCA TAK:KEe TpeThe orpanudeHde (i = 3) co caydaitBmM by,
IprIemM:
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a) COBMECTHAS BEPOATHOCTH YIIOBIETBOPEHHA BCEX Tpex orpaHmye-
gEi He MeHbIle ueM f;

6) coBMecTHasg BepPOSITHOCTH Y/OBIETBOPEHNA OTPaHMIeHmil i =1

i = 2 cocraBaser Py, orpaHmueHH# i = 2 u i = 3 paBHa P,, i = 3
g i = 1 pasna ;.

B) Ilokakute, Kar npeoOpasoBaTh (8) B dKBUBAIEHTHOE OrpPaHMYe-
HHe, COflepsHaMee CYMMY [BYX HenmHeHHHX QYHKUuA (mpm sToM oOs3a-
TeABHO YKAKATE, KaKKe [ONOJHUTE/bHLE HONYMEennsa neo0XoJuME s
BRIIOJIHEHAA MpeodpasoBanHmii).

4. Paccmorpute, Kakue OLl BH OPEANPHHAIY JeHCTBHA B CJeAYOMER
CHTYallNn: IPUMEHAS UTEPATMBHBIA alTOPUTM AJAA DelieHus HeJHHeHHOH
samaun (4) — (5) wus pasn. 14.1, moayweno pomycTumoe pemenme %,
zf, ..., z¢, smavenme Henepoit Gynkmunm c (z}, ..., 23) A KOTOPOTO
6am3ko K MakcEMyMy (00 3TOM MOKHO CYQUTh MO M3BECTHOM BepXHei
IrpaHd MAKCUMAaJIBHOTO 3HAYEHUA LeNeBoil (QYyHKIUHU), OJTHAKO UMEIOTCH
CymecTBeNNbie OCHOBAHWA TMONAraTh, 4TO 3HAYEHHA HECKONbKHX x*
JajJeKH 0T ONTUMYMA.

5. Wz nomymenmit I) u II) pasp. 14.3 caenyer, uro dyuruua c (z)
OlHOH MepeMeHnoil & [OCTHraeT MaKCUMyMa LOpH 3HAYCHUH Z, HAXONA-
memcs na cermente /. B KaskmoMm u3 npuBefleHHBIX BAPHAHTOB HOCTAHOB-
KN 3a/{a9M OIpefIeJInTe, JOCTHTHET JN ¢ (Z) MAKCUMYMa Ha DTOM CEeIMEHTe,
a ecllM HeT, TO CBA3AHO JIH 2TO ¢ HEBHNoJHeuueM monymenua [), mmm
nonymenns Il), mam oboux »dTUX Fomymenwmil BMeCTe B3ATHIX.

a) c(z) =17 opr 3 <<z < 8.
T ompu 0 <<z < -—12— ,
6) ¢ () = \ 1
z—1 opu 5 <zl
B)C(I)*:-x—}_—z—‘ opu 1 <<z <3
1) ¢ (z) = 0, ecim z panmoHAJbHOE YHCIO,
~ | z B mporuBHOM ciydae mpn 0 <z << 1.

6. B rayxpoM mpuBesieHHOM HIKe BaDWAHTE 3a7la4M YKAKUTE 3HATE-
HuA (ecau Takue CYMIECTBYIOT) DapaMeTpPoB 4 ¥ b, mpu KOTOPHIX PyHKNHA
¢ (z) sumykaa ua cermente [0, 1], 1. e. 0 <L z < 1; roruyTa; moHOTOH-
Ha; YHUMOJAJbHA.

a) ¢ (z) = ax 4+ b.

6) ¢ (z) = az®.

B) ¢ (z) = a’*.

r) ¢ (z) = a log bzx.

n) Ilponenaiite To e mua —1
e) IIpopmenaiire To me mia —1

N IN
]
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7. B rRamoM U3 OpUBEJEHHBIX HUME BAPUAHTOB MOCTAHOBKHU 3a1aund
aubo JOKAKUTE MPABUIBIIOCTD CLEJAHHOTO yTBEP;KACHUA, JHGO MOCTPO-
Te ompopeprawmuil mpumep. (Mokere cunraTh, YTO QYHKIMHE ABIAIOTCSH
OYURIUAME OJIHOH TepeMerHon z.)

a) CyMMa [BYX BHIOYRIHX QYHKUMEA BHIYKIA.

6) CymMMa [ByX BOTHYTHX (YHKOHHA BOrHYTA.

B) CyMMa JBYX MOHOTOHNHEIX (YHKI[UHA MOHOTOHHA.

r) CymMa JIByX YHEMOJAJAbHBIX QYyHRUMI yHUMOAAJbHA.

n) CymMa BHOyKIOfl m BorHyToil ¢yHrimid aubo BHIykIa, Jaubo
BOTHYTA.

e) CymMma yHuMofanbpuoil u BeImyKiol dydKumit nubo yHuMopgaabHa,
aubo BBITYRJIA.

) PasiocTh MemAy ABYMA BHIOYKJIMMH (YHEIMAMH MOMKeT OHTH
BHIIYKJO#, BOTHYTOH, HM BHIOYKJOH W HU BOTHYTOH, ONHOBPEMEHHO
BHIYKJIOH M BOTHYTOM’.

3) FKcam ¢ () uMeeT peryisipHY0 BTOPYIO IPOM3BOJHYIO, TO QYHKI A
BeImykiaa mpu dic/dz* = 0 paa Bcex z.

u) Oynrrua ¢ (x) BorHyTa Torga u TOJNBKO TOorja, Korga —c (z)
BBIIYKJIA.

8. B rakaoM U3 NpUBEJEHHBIX HUKE BAPUAHTOB MOCTAHOBKY 3a/add
UPUMEHUTE MEeTOJ, 30JI0TOr0 CeYeHHA K PemeHUI0 IPUMepa, MPHBEeHHOro
ma pmc. 14.4, upunsas:

a) 5 <z << 10

0) 2L <8

B) ¢ () = 18 — 2z mpm 6 < = <C 12, mpwueM UCXORHKIM CEIMEHTOM
nasa oomcka sasasercs [0, 10].

9. B Ka;k[0M U3 OPUBEAEHHHX HIKE BaPUAHTOB IMOCTAHOBKE 3aTatqm
OpUMEHUTE JJIs MOUCKA MaKCHMYMa MeTO 30J0TOTO CeYeHHA; MPEKPATHTe
pacuersl mocie n = 3.

a) ITpumep 2 ma pme. 14.1, ma cermente 1 <<z < 4.

6) Ilpumep 2 ma puc. 14. 1 na cermente 0 <z <C 3.

B) Ilpumep 3 ma puec. 14.1, Ha cermente 2 < x <C 4.

r) Ilpumep 3 ma puc. 14. 1 na cermente 0 < x <L 2.

n) Ioctpoiite mepxmiolo vpaus (II) pasm. 143 MJisA BAapHAHTOB a)
m 6). Ilokaskure, mouemy (II) HeBO3MOKHO HOCTPOMTH [JIA BAaPHAHTOB
B) U T).

e) Pemurte BapuanTH a) m 0) METOTOM MUXOTOMHHU.

10. Tlocne ommcanmsi B pasa. 14.3 meToma B0JOTOr0 CeUEHHMA TPHBO-
MATCA TPH CBOWCTBA AJTOPUTMA, OCHOBHIBAOINWECS HA ONPEJCNeHHUN I
B (4). Howraskure, 9T0 aJrOPHUTM HAEHCTBUTENILHO 001afaeT sTHUMHE CBOI-
CTBAMH.

11. Bmenure dopmyay Bepxueil rpaum (II), mpuBemennyno B wonme
pasx. 14.3.

12. PacemoTpute ofImuii aaropurM HAX0KIEeHUA 0e3yCI0BHOI0 MAKCH-
MyMa, ommcaHHbii B pasg. 14.4.

a) OfpacuuTe, Kakme TPYAHOCTH MOTYT BOBHUKHYTH IPH HMCIOJbL30-
BaHuM Imara UKCHPOBAHIIOH, a HE ONTUMAIBHON NIWHEL
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6) WMcnoasayiite npumep, mpuBeeHHN Ha puc. 14.6, nas nemoncrpa-
nuu Clenyomero mofaxosa Kk BuGopy mampabienus. Ilycre ma mepsoit
pTepaliy HAMpaBlieHne MapalielbHo OCH £y, T. €. d) = 1, Bce ocTalabmble
4 = 0. Ha caenyomeii uTepanuy HampaBieHHe NapAIINbHO OCH o,
1. e. dy = 1, Bce ocranbuuie d; = 0. Ilpono/skuM Takoe ABMIKEHUE, BO3~
Bpamasach B KOHIe KOHNOB CHOBA K df = 1 m T. 1. (ITOT mporecc HABH-
paercsi noroopdurnamuuim nodsemon.) Ha Bcex mrepanmax mcemonnayiire,
mar ONTHMAJbLHON JJMHE. 34 CKOJbKO WUTepPaLUil [ocTHraeTcs CXo-
mumocTs? IloBeprure ocu sanmmcoB, usobpaskennbix Ha puc. 14.6,
na 45°. CHoBa DpUMEHHUTE METOJ M HCCIEAYHTE CXOJUMOCTD.

B) C momompr JByMEpHOTO 4depTeswa, aHaJoruguoro puc. 14.6,
pasbACHATE, IMOUeMy ONTMMAaJbHAaA JIJMHA INara ompeleligeTcA yCA0BHeM
KACaHUA K JuHuM ypoBHA. llommraiiTech HAUYepTHUTH COOTBETCTBYIOMEE
TpexMepHoe m3o0paskeHue (TpeTbe U3MepeHHe XapaxTepusyeT 3HAUCHAA
HeneBoit QyHKIMM).

13. a) Ilokasxure, uro ecau ¢ (x4, Ty, - . ., Z,) ECTL KBAjPATHIHAN
QyHKIMA, TO BHpPUKEHMe, MAKCHMU3AlMa KoTOoporo Heobxofmma s
HaXO;RICHUA ONTHMAJbHOM MJIMHBI AT, TAK/KE ABIAETCA KBajpaTHIHON
¢yHKOUeHd AJMEH INAra.

6) Ilycrs pama wBajpaTu9Hag QYHKIUA ¢ () ONHOH MmepeMeHHOH,
cmpo2o BOTHYTAA JJA BceX 3Hadenwit x. BruBenute gopmyny 6GesayciroBBO-
ro Makcumyma ¢ (z) m obocHyiite BHBOLI.

14. Pacemorpure gucienubii mpmmep (4) — (5) pasm. 14.5.

a) IlpoBepsTe mpaBmasHOCTH (6).

6) Ecam (6) pano, BHIOIHHTE IIPOMEIKYTOTHEIC npeoGpazoBanns,
OpUBOISAMNe K ONpeflelIeHNI0 ONTUMAaJbHOR IJIMHEL mara mo (bopl\lyne (7),

B) IlpoBeppTe pesyabraTh, npuBemennsie B Tabauue pme. 14.8,
mig k=0,1u 2.

15. PaccMmoTpure uncienuni npmmep (4) u (5) pasn. 14.5. Ilpumennte
MeToji CKopelIlero mojbseMa € ONTUMAJbHON ANWHONW mara mias KayR0H
U3 YKA3aHHHX HUKE HCXOIHHX ToueK. IIpexkpaTurte pacueTH mociae BLmo-
HeHus Bcex omepauumit maa k = 3.

a) 2t =2 =0mu 2} = 3.

6) 20 =0, z; =11 z§ = 3.

B) x‘::§,xg=Onxg:—%.

r) 2) =2, 2y =2 u a5 = 6.

16. Paccmorpure Meron Hrurorona — Padcona BEOOpa HampaBienuit,
a nMeHHO BHOOD Ha OCHOBE cmcTembl (8), IpHUBENEHHOI B pasn. 14.5.
Ioraure, 9ro mpuHATHE KaKNOH 2 = 0 U pemenue cmcTeMs (8) oxBE-
BAJICHTHO DeMEHMI0 CHCTeMH dc/dx; = 0 pgaa wakgoro j, ecam ¢ (x)
KBaJipaTUYHA.

17. O6bacHure, 9T6 HPOUCXOMMUT, ECIH, HampuMep, pasMep Iara
upunaT pasEEM 0,9 omTuManbHOE ero AJMHHE, a ANsA  ompeeseHUs
HanpaBleHWH WCHONb3YeTCA MeTOJ[ CKopeliiero mombema. [nsa wmiLimoo-
CTPATUBHHX TeJeHd BOCHONb3YHTECh JIMHUAME YPOBHA, AHAJOTHUYHEIMN
u3obpaskennnM Ha pue. 14.5. O6bacmaure, moueMy Tax HAZHEIBAEMEE
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memod cybpeaarcayuu moieT obecueduTs Gosee GHICTPYIO CXOTMMOCTD.
ueM I0/(XO0JN, OCHOBAHHBIA HA WUCHONH30BAHUH ONTHMAIHHOTO 3HAYCHUA
mara.

18. a) Tokaskute, Wro eciu ¢ (z) crporo BOTHYTA UPH BCeX I =

= (24, Za, .+ «y Z), LpHIeM ¢ (Z) €CTh MaKCUMaJbHOe B3HAYEHHE, TO
He CyIEecTByeT Apyroro z* == z, Takoro, uro ¢ (z*) = ¢ (z), T. e. uMeer-
¢ eMHCTBENHAA TOYKA, B KOTOPOR ¢ (Z) MOCTUTAET MAKCHMYMA.

6) Hokamute, uro ecam ¢ (z) ecTh BOTHyTas GyHKIUA, TO u ¢ (xy -
+ tdy, ..., T, + ld,) ABAAETCA BOTHYTOH (YHKImei f.

19. Paccmorpure ¢pyurnuio ¢ (r) ofHo# mepeMeHHOU M HIpeqnoosKU-
Te, 9ro oma yaosiaersopseT pomymenuam 1), II) u III) us pasg. 14.3.

a) flBserca au ycaosme de/dr == 0 B Touke z* Heo6XOTUMBIM, WM
AOCTATOYHHIM, WJINX U HEOOXOMMMBIM M OCTATOUHBIM, IS TOTO UYTOGH
¢ (z*) Onimo 3mauenmem 6e3ycIOBHOTO MaKCUMyma?

6) Ipegno:xuTe yclIoBHE, KOTOPOMY [OMGKHO Y/OBJIETBODPATL I*,
Heo0X0oquMoe U JOCTATOUIoE AJIA Toro, 9Tobsl ¢ (2*) GBIII0 MAKCHMAbHBIM
snauenueM. (B cpoem orTBere OyfnTe OCTOPOKHBI, MOCKOIBKY YCIOBHE
de/dxz = 0 Momer cobioNaThed HA HEKOTOPOM WHTEpBAle 3HAYCHUA I.)

20. B rkamoM m3 NpHBEEHUEIX HIDKE BAPHAHTOB IOCTAHOBKH 3aa9n
sanmmure QyHRIUO ¢ (z) B BUje, anagornduom (4) pasn. 14.6. Boramenu-
TE BCE MEPBHIE YACTHLIE MPOUSBONHLIE. IIpWBEfUTE OUMpPENENAINee COOT-
pomenue, apamorugnoe (7), nasa cBoGomHON HEepeMEHHOH U, COOTBET-
CTBYIOMER z,.

a) 3z, — 2z, + z3 + T2* 4 34z, — 8z,z5 + 2023,

6) Sz + 9z3 + 4xyxy — 21425 + 62) + zor3 — 3x; + 326137,

B) 3 (—4z, + 2z, + 3z3 — 5)%

r) 2z, + 3z, + 12 + 2 (4zy — z3 + 2)% + 3 (—5z, + Sz3)%.

n) B kakmoM m3 OpwBeSeHHBIX BhINIe BLIPAKEHUH WCKIIOUATE mepe-
MEHHYIO I,, OPOU3BeIsA 3aMeHy OePeMeHHHIX HA OCHOBE COOTHOTHEHUS
mag cBoGoNHOM HmepeMenHon u.

e) B xasaoM M3 OpUBeJeHHBX BHME BHPMKEHUH HCKIOYUTE Ie-
PEMEHHYI0 Z,, TpOW3BeAA IOACTAHOBKY HA OCHOBE COOTHOINCHHS
1 — 2y — 23,

21. Paccmorpure ¢ymxrnmo ¢ (z), mpusemenuywo B (3) pasm. 14.6,
g ee uactume nmpoussopusie (5). IlycTs mpoGubie 3madenws BeeX Z;
PaBHH HYJIIO.

a) Yayumures Jgn 3HadeHme IeeBoil (YHKIMHU, eCIm BBECTH B pelle-
gae z,? z,? z3? OnumnTe m3MeHelne 3HAYeHWI IedeBoH QyHKIWu, ecid
Z, BO3PACTAET, & BCe OCTAIBHEIE T; OCTAIOTCH PABHBIMHA HYIIO; TO MKe, eClIn
BO3PACTAET X,.

6) Ilpm mcnonwvzoBanum rpumepus Il KsadpamuuHoco cumnaercrozo
Memoda 3Hadenue HEKOTOPOH BHIOpaHHOH HeGa3MCHOR IepeMeHHOH Z;
MosieT OHITH J0BEIeHO /10 CKOJIb YTogHO Ooabmoll BeaudawHs Oes mapyme-
EEA orpanmuenwit. MosKeT Takke okasaTecs, 4To Jc¢/dr; > 0 mua Bcex
HEOTPHIATENbHHX 3HAUeHUN Z; (eCAm Bce oCTAJNbHBIE HEGAa3MCHBIE mepe-
MEHHLE® O0CTaloTCA PaBHHIMEH Hyilw). YUrto mpomsoifaer, ecam oba aTH
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cayuas BOBHUKHYT ofHoBpeMenno? Hakoe nomymenme, cieianHoe B Ha-
gaje pasa. 14.6, WCKI0OYAaeT BO3MOKHOCTD OJHOBPEMEHHOTO BO3ZHHK-
HOBEHHS TAKHX JIBYX CJyd9aeB?

22. Paccmorpure mpumep (8) — (9) pasn. 14.6, pemennwit KBajpa-
THIHHM CHMIJIEKCHEIM aJTOPHTMOM. ‘

a) IlpuBegmTe Bce MpOMEXYTOYHEE BHIYUCICHUA U HPOBEPHIE PO3YIb-
rarst (10) — (30).

6) Moiins mo (20), BBemmTe B pemieHHe BMECTO Uy NEPEMEHHYI0 U,
1 OPOMOJpKalTe pacdersi, MOKa He OYIeT MOJYYeHO ONTHMAJBHOE pele-
Hue.
23. Paccmorpure mpumep (8) — (9) pasp. 14.6. Ilpmmenure KBajpa-
THYIHB CUMINICKCHBIH ajropuTM, H3MEHWUE YCJIOBHA OpHMepa Tak, Kak
9TO YKAa3aHO B NPHBOJUMEIX HHUM{€ BAPHAHTAX IOCTAHOBKM 3aJa9Hd.

a) IlpaBasg gacte (9) paBma 8 (Bmecto 4).

6) Ipasag gacts {9) pasma 3 (Bmecro 4).

B) IlpaBag gacts (9) paBHa 2 (BMecto 4).

r) /loGaBsTe orpaHuUenume r; + T, < 1.

n) JobGaBpTe oTpaHMueHUE T, + I3 << 2.

e) [lobaBpTe orpammueHme —2z; + 2x; << 1.

w) Henesas pyrxnua mmeer Bug 6, + 4r, + 22, — —:_1,? xr; — 27 —
— 3.

3) Wenepas ¢ynrmus mmeer Bup 2x, + 6z, + 4x; — 322 — 215 —
-5 25

n) Ilo6aBpTe K IeleBoil QYHKINM CIATAEMBIe —IL, — 2243
24. Tlpumennure KBAfpPaTUIHBIN CHUMILIEKCHBII alTOPHTM, OHNMCAHHAIR
B pasg. 14.6, mna pemenus mpumepoB, usobpaskenmnmx Ha puc. 14.9,
IVIA KOTOPHX JHHEeWHEE OIPAHWICHUA COOTBETCTBYIOT TpeM BapHAHTAM
HOCTAHOBKYM 3ajadd, NpPWBefleHHHM HmKe. Hamecure mpomepsembe Ha
KOKT0 HTepalmy pelleHHs HA PHUCYHOKR, aHaJoTHuHE pme. 14.9.
a) Bapmamnr 1: x + 2z, << 6,
8xy + 6z, << 23,
6z, + 1, << 12

6) Bapuanr 2: zy + 2z, << 5,
16x; + 122, < 37,
bz, + z, << 12,

B) Bapmanr 3: xy + 2z, <5,
' 162, + 12z, < 37,
bz, + 4z, < 27.
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25. Pacemorpure mnpmmep cemapabeanHoit ¢yHRmME ) (1)) = 2?,
opusefenusiit B pasg. 14.7. 3anumwure dopmyiasi, anagormunse (5) —
(8), ectm 0 << xy << 20, a cetra Brmwuaer touku 0, 5, 8, 10, 15 m 20.
Haxme Beca mnpm Takod AOOPOKCUMAIUE COOTBETCTBYIOT X4 = 6
A HACKONLKO OJU3KO K HNEHCTBUTENHHOMY ANIPOKCHMHPOBAHHOE 3HA-
geHUe 1eneBoil Gynrmun? OTBETHTE HA ITH K€ BONPOCH s xy = 9;
12; 17.

26. llycrs ¢ (x,) = V'z;. OGbacHuTe, Kak NOCTPOUTH KYCOTHO-
nuueiinylo anmpokcumarmio giaa  0<Cz, << 10 mpm TouKax cerkwn,
copumamaromux ¢ 0, 1, 4, 9, 10. Iloxamure, B KaKOM BHUIe LPEICTAB-
asercA AuHednoe orpaHudeHwe 3xy, - 4T, > 12 mocie  3amenn
mepeMeHnbx. Hakue Beca mpHm JTOW aNnpOKCUMALUM COOTBETCTBYIOT
Ty = 6?

27. a) Tlpusenure ofocHOBAHHA CBOMCTBA BECOB CMEKHHX TOYCK,
chopmyampoBantoro B pasm. 14.7. (¥kasanue: wcmonssyiite mpumep
(5) — (8) mma mamiocTparMM OPHBOSUMEIX CooGpajKeHUil; MOMHHUTE, YTO
x? — BeOyKIaa QYHKIAA.)

6) Ilycts TpeGyercs MarkcmMuzupoBaTh ¢ (z), mmewnomyio sum (1),
npugeM c¢; (r;) = Z%, a AJIA BCeX NPOUHX ¢; (x;) = c¢;&;; HCOOIb3yeTca
annpoxcumanua (D) — (6). Ilycrs, galee, HCTHHHHM ONTHMAJILHEM
pelieHEeM sBaAeTcA z; = 8. Hakme TpygHoCcTH MOT'YT BOBHHKHYTDH, €CIH
He BOCIOJb30BATHCA MPABUIOM OTPAHMYEHHOTO BBOAa B Gasme?

B) llpuBegure pasymusie JOBOOHL B HOIB3Y TOrO, 9TO €CJHH BCE Orpa-
HuueHHA cemapalenbHbl, Kak B (9), a KaKIHE X 9IeMeHT SBIACTCH
BHIIYKJI0H (yHKIHe#, TO HCIOIb30BaHMe HpeoGpasoBamusa tuma (10)
HPHBOTUT K ONTAMAJBHOMY peIIeHHI0, KOTOpoe 067agaeT CBOHCTBOM
BECOB CMEMHEX TOYeK.

28. PaccMorpuTre albTepHATHBHEIA MeToJ IpeAcTaBleHMs celapa-
GenbHod (QYHKIUH, ONMCAHHBIE M HpPOAEeMOHCTPMPOBAHHBIA Ha IpHUMe-
pe (I) — (VII) B pasg. 14.7.

a) 3amumute dopmynn, anamoruuunie (VI) u (VII), ecanm 0 << 2y <<
< 20, npu Tourax cerku, cosmagaomux c¢ 0, 5, 8, 10, 20. Kakue 3na-
YeHUH J;, COOTBETCTBYIOT I; = 6 W HACKOJbBKO BaM3K0 K JefiCTBUTENEHOMY
ANIpPOKCUMHPOBAHHOE 3HadeHUe MeseBoit pyHKuu? OrBeThbre Ha BTH 3Ke
BOIPOCH miA x4 = 9; z; = 12; z; = 17.

6) Mycts ¢ (z,) = V ;. O6bacHEATE, KAK MOCTPOMTD KYCOUHO-THHEI-
gyt anmnpoxcumanuo aia 0 < z; << 10 opu ToYKax CeTKH, cOBHmAmATO-
mux ¢ 0, 1, 4, 9, 10. [lokamure, B KAKOM BH/ie TPECTABIAETCA JTUHEHHOE
orpamutenue 3x; - 4z, = 12 mocime 3aMennl mepeMmeHHHEX. Hakue 3ma-
9eHUA Yy COOTBETCTBYIOT Z; = 67

29. Paccmorpure mpumep (11) — (12) pasm. 14.7.
a) Ilonnocrpio HanumuTe menenyio pyHxnuo (15). YGeamreck B TOM,
. 9T0 TMpHUBeNeHHOEe pelleHUe AeHCTBUTENBHO ONTHMAILHO.

6) 3amumuare gopmynasl, amamoruansie (13) — (15), ecam cerka miasa
zy u z, umeer sug (0; 0,3; 0,6; 0,8; 1), a maa z3 = 0; 1,2; 1,4; 1,6;
1,8; 3.
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B) Haiigure ontumanbpHoe pemenne s amnpOKCHMAPOBaHHOM 3afaunt
papHanTa 6). (Ykrasanue: mcnmonpayiiTe uMelomyocs HWHPOPMAUUI 00
ACTHHHOM ONTHUMalbHoM pemienut.) Iloraskure, 9T0 2TOT OTBET COOT-
peTCTBYET HCXOMHON 3amade.

r) Pacemorpute «obpatmyron sagauy (16) — (17). Haiipure ontm-
MallbHOE pelleHMe Jis cemapabelbHON annporcEMaIlMM, MCIOIb3YsA
ceTKM, IpUBefleHHbIe B BapuaHTe 0). [lokaykuTe, 910 DTOT OTBET COOTBET-
¢cTBYeT UCXOJHO# 3ajaue.

30. llpeobpasyfite wakapil OpuBejeHHBIH BHINE BapHAHT 339K
K cenapabelbHOMY BHUIY.

a) MakcumMusuposaTh ;T -+ Zaxz -+ 2,223 OPH YCIOBUAX

7y + 2y — 2z223 < 0,
223 + 3z, + bxozy < 12,
22+ bz, L0,
Bce z; > U,
6) Marcmmusuposathb (2, + 2x5 + 3z3) (3 + Z3) HpH yCIOBHAX
(@ — @+ dxg)® 3 (2 ayxp)FEtE L 52,
zyzs 2= 1,
Bee z; = 0.
B8) Maxcumusuposath 5 (2 + 2,22 + z3) (23/2,)=% OpH YCAOBHEAX
zxaxsz, < 16,

x1>/0, .’13220, I3=2, I4>/2.
r) Maxcumusuporath 4x,2,23 IPHA YCIOBUAX
ox2 [ 2%3
(5-+ 3™+ (=) <100,
.'13120, $2>0, $3>1-

n) llycrs mocae pgocTwskennms B KayKEOM M3 BapWaHTOB cellapabenb-
HOCTH MH aNDPOKCUMHpPYeM KajKAylo HeluHelHylo cemapafeabHyI0
QYBKIMI0 KyCOUHO-TuHelinol yHKImelH, Ucnoabsys ceTky ¢ 10 Touramm
(n1s wasepmoll Qymmmuu). OmpepennTe pasMepuocTh COOTBETCTBYIOMEH
3a/iauM JIMHeAHOTo NHporpaMmuposanus. llpupeguTe pacueT! o BCeMHU
oo pobHOCTAMY.

31. Pacemorpute tpu neresse pyusmum (1), (6) u (10) pasx. 14.8.
Ilyers cympocTs 3agaun sakiouaeTcs B MOCTPOGHUH NIPSIMOI Perpeccun;
Cxy — k-e BHadeHMe He3aBUCHMON IepeMeHHOU, ¢pp — «KoddpdunuenTs
TOUKH Hepeceuedusd, f, — HabaoIeHHOe 3HAUCHNE, COOTBETCTBYIOMER Cpy-
Tarmm o6pasoM, Z; ecTh TAHreHC yIia HaKkjIOHa BHPaBHeHHOH NpAMOMH



392 TJTABA 14

perpeccuu, a x, — TOUKA HepecedeHHs. [IA KOHKPETHOCTH NpUMeM
cpi=kuncpp=1mak=1,2 ..., 10n

fi = 877 f2 = 100’ f3 = 1071 f4 = 98, fs = 88,
fo =108, f; = 104, f3 = 113, f, = 116, f10 = 107.

a) Ecnu ma x; u x, He HalaraeTcs HMKaKUX OrpauW4yeHHHA, cHopMyan-
pyi#ite co BceMH HOAPOOHOCTAMHM DKBHBANEHTHYI0 3afady JIUHeHHOTO
IPOrpaMMUMpPOBAHHA, TJie IeNbI0 CTABHTCA MMHEMH3aUus QyHKUUE ¢ (),
3ajaHHofl cooTBeTcTBeHHO BhipakeHuamu (1), (6) wam (10).

6) YraskuTe, Kak H3MeHHTCHA IOCTAHOBKA [Jf BapuaHTta 6), ecam

1
AOIONHMTEIBHO HAJATAIOTCA OIPAHMYENHS + K Ty < 2 m oa, =2

B) IlocrpoiiTe ABoNicTBeHRYI 3agady JIMHEHHOTO NPOTPaMMHUPOBA-
HHsI, COOTBETCTBYIOIIYI0O BalleMy OTBeTYy [AJA BApPHAHTA a).

r) Iloxakure, Kak GOPMYyIHAPYETCH ONTHMUBAMORHAN MOAEND, UMEI0-
mas [ejlbpl0 MHHMMHA3AIMIO CYMME KBAjpaTOB 3HAUEHWH OTKJIOHeHHH:
nAcKOMO# mpaAMo# or fi. llpuMmTe, 9To Ha z; M X, He Halaraercs orpa-
HUUeHMIl; 3aTeM HANOMKHTe OIpPAaHHUEHMsI, yKasaHHHe B BapuaHTe §).

32. Paccmorpure 3apmauy:

1 1
MuHEMH3HPOBATE [max (1—2, —z, — I-T)]

a) Hamecure Ha rpadmk Kayxayo u3 IdHeHHHX QYHRUHUHA, HOKAKATE
KycouHO-THHEHHHH TrpaduK MaKcHMyMa tpeX (YHKIMA ¥ YRaKHTE
MeCTOHAX 03K/ CHME MUHHMYyMa.

6) ChopmymupyiiTe 3afaqy, HCHOONB3Ys INOAXOJ, AHATOTHYHHA (8)
2 (9) us pasg. 14.8. 3areM HauepTHTe rpaduK, MOKA3HIBAIOMHEA 06J1aCTh
NONYyCTHMhIX 3HAUeHHH r M Y; YKajKHTe ONTHMANBHOE pellleHHe.

B) OrBeTpTe Ha Te yKe BOOPOCHI, YTO B BapHaHTaX a) u ), moGaBHB
rakske orpaumuenus (11), ans penesod GyHKIuK

2

Ecau BH momxyuaeTe OTJIMYAIONMMeECs OTBETH, OOBACHUTE HOYEMY.

33. lna rakmoro M3 HPHBEJEHHHX HHKe BAPHAHTOB MOCTAHOBKH
sagaun npumure 0 < r <« 1; makcnmuaupyemas ¢ysruusa ¢ (r) ykasaHa
B cooTBeTcTBYOmeM BapHaHTe. Hadeprure rpagur ¢yuxumum ¢ (z) ans
momycTHMBIX 3HadeHH#Nl z. IlocTpofiTe SKBMBaNEHTHYIO 3afauy JAHHEKHOTO
OporpaMmupoBanns, ucmoiabdys moxxopy (13) — (19) ms pasa. 14.8.
Haueprure pHUCYHOK, HOKa3HBAIMUEA 006/1acTh MONYCTUMHX pelleHHH
IiA 9TOH 5KBHBaJEHTHOH 3aJaYH; YKaykUTe ONTUMAJIBHOE pemIeHHe.

a) 27_’;3_I_; 6) 24_3I ; B) 24_2'7: ; r) _2.;’_1:5__.

—z —z +z 44

MupuMusnpoBaTh [max ([1—2[, | ——x[‘ ~% x——i\ )]

34. IlpeoGpasyiiTe claefylomyio 3afady B OKBUBAIEHTHYI0 MOelb
JUHEHHOTQ IMPOrpaMMUDPOBAHHUS:
— 34224+ hxy—Ozy

6—!—311—1‘2

MakcuMu3npoBaTh



ONITUMUBAIIUA I[IPH HEJIUHENHON IEJEBON ®YHKIIUU 393

OpU YCIOBHAX

T — 2z =20,
Txy + 925 + 1025 < 30,
2y =0, 2o L1, 23 =0.
35. llpomymaiiTe [OKa3aTeIbCTBO TEOPEME! O BHAE ONTAMAIBHOIO
pellleHMsA, NpHBefeHHOro B pasf. 14.9. (Vkasanue: pna wmiamoctpanum

mcuonbsyiite pre. 14.9, rae mMaxcummsupyercs —c (x).]
36. HaiinuTe onTUMalbHOe pelllelMe 3afadu:

Maxcumusuposatb (4y, + 3y, — ys + 1)?

OpH YCJIOBHAX

3ys + 4y2 + 2y; = 12,
Bce y; > 0.

O6ocuyiite cBoil oTmert.

37. B pasg. 14.9 paccMaTpHBalOTCA BHUUCAMTElNbHLIe ACOEKTH TOTC
00 CTOATeNBCTBA, YTO HaM M3BECTHA BO3MOKHOCTD HAXOMKIEHUA ONTUMYMA
TONLKO B Ga3CcHON MU SKCTpeMadbHON ToTKe. BapuaHTH MOCTaHOBKH a)
u 6) OTHOCATCA K YUCJIEHHBHIM OIEHKAaM, VIOMAHYTEIM B TEKCTe.

a) Boiaumcnure MakcmManbHOe THMCIO (asMCHHIX MONYCTHMHIX pelle-
HUfl 3ajad9¥ ¢ m JHHCHHKEIMH OTPAHMYEHMAMU WM R ICPeMelHbIMH, I7e
m=2,3, 4, ar==56, 7, 8 (scero giaa 9 nonapuux coueTanuii m H n).

6) Brumcanre 28 ' u Cdy mun N =1, 2, 3, 4, 5, 6.

38. OGbAcHHTe, KaK BH IOHHMMaeTe CIEIYIONMME TePMMUIILL:

HeJWHeHHoOe NpPOrpaMMHPOBaHHE;

dKCTpeMajblioe pellleHUe;

BHYTpeHHAA TOYKA;

IrpaHNgHAA TOUKA;

Ge3ycioBHAA MaKCHMHM3AIUs (MU-
HUMH3AIUA);

BepXHAA Tpallb;

Pa3pPHBHOCTS;

HenpephiBHAA (GYHKIUSA;

orpaHnYeHHaA (YHKIMA;

BHIIIYKIasl (yHKIUA;

BOTHyTaA QYHKIHA;

CTpOTO BHIOYKJIAafA (BOTHYTAA)
$ynrumns;

KBa3WBHIIYKJIaA
Taa) GYHKIUA;

VHEMofgaJdbHasg (YyHKIUA,

ajanTABHHE (II0CTeH0BaTedHHEL)
HOOHUCK;

NOKQJIbHKMA MaKCHMYyM (MUHH-
MyM);

(KBa3UBOTHY-

rIo6adbpHBE  MaKkcHMyM (MuHE-
MyM);

TOodKa IHeperuba,

MEeTO]] 30JI0TOTO CEeYeHW:;

MeTOoj, AUXOTOMHUH, WIH JelIeHHe
moxajam;

HeoOxoqumoe u (MJaW) MOCTATOU-
HOe yCIOBHe;

HaIlpaBJeHHe;

JJIMHA Iuara (oUTEMalbHAsA [JINHA
maray);

JAHUU YPOBHSH;

MeTof CKopelimero IofgbeMa;

«HeaTbHOBUAHOEY IPABUIO;

rpajiuieT;

mpouspojHaA .0 HallpaBJIeHUIO;

CXOAUMOCTHE B GECKOHETHOCTH,

cxogsamasacsad — HOCHeNOBaTedb-
HOCTh  (mOAUOCIENOBaTENb-

HOCTB);

OpTOrOHAIBHHI;
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3ursaroobpasHoe JABHKeHHe;
meron Hpworona — Padceona;
MoguQUIUPOBAHHEIA  rpagueHT-

HBIA MeTO[m;
MeTof cyOpelaKCalllH;
cTanoHapHafA TOYKA;
3agava KBaJpaTHYHOTO IIpOTpaM-
MUpOBaHUSA,
KBaJpaTUUYHHH CHMILIEKCHEIH al-
TOPHUTM;
ceobofHas IepeMeHHAs;
NpuBejleHHAsA 9acTHas IIPOM3BOJ-
HAA;

OTPUIATEARHO (MOJORUTEIBHO)
moayolpeneneHHasa ¢opmMa;

cemapafedbHad QyHKIHA;

KYyCOYHO-JINHeHHaA anIpoKcH-
Maius;

CBOHCTBO BECOB CMEHHHX TOYeK;

OpPaBWJIO OrPAHHYEHHOTO BBOAA
B OasHc;

HeIlocpefCcTBeHasn

LuA;

kputepuit Yebrimena;

opoGHo-TuHeltHOe  (rmmep6oau-
qeckoe)  IPoTpaMMUpOBaHUe.

JInHeapu3aa-

KBafpaTHyHad ¢opma;

YOPASKHEHUA HA IIOCTAHOBRY 3AJ0AY
N PA3BUTUE BbLIYMCJIUTEJBHLIX HABLIKOB

39. PaccMorpuTe KBampaTHUYHBIH CHMILNICKCHBIH MeTO[, ONMCAHHLIM
B pasp. 14.6.

a) Ilpegnmomure cmoco6 mpuMeHeHHA ajlTOpHTMa, ecau He Bce b; = 0
¥ He BCe S; BRIINCAHEL B ABHOM BH/e B OrpaHuueHHAX (2).

6) PaccMoTpuTe omepanuu aaropuTMa, eciu He MMeeTCA HU JTHHeHHbIX
OTpaHUYeHHWH, HH oOTpaHMueHHil HeoTpumaTeapHocTH. llomoduuTte Bamm
paccy:kueHns WILIIOCTPaNMAMA Ha IpHMepe neseBod ¢yuximuu (8).

8) Ioscnure omepanuu aaropuT™a, MoIb3ysACh TepMuuaMu pasg. 14.4,
a MMeHII0O MCXORA U3 BpiGopa HallpaBieHMil W IJIMHEI IMara. YO0eaurech
B TOM, UTO BaM B ABHOM BHJe H3BEeCTHHI IalpaBlIeHHsd, BHOHpaeMble Ha
Kaykgoil Mreparuu. YKayKUTe TakiKe, ABJIAercA JU AINHA mara OHOTH-
MalbHOU. |YEKasanue: moscuute orer Ha mpumepe (8) — (9) pasg. 14.6.]

40. PaccMotpute 1eneByn QyHKIHIO

Maxcumusuposars 6xy — 223 + 22, — 223,

a) Pemnre 3amaay MerogoM cropeiimmero mogbeMa, BHGpaB B KauecTBe
ncxonHoro pemenusa z, = z; = 0. Haueprure pemenus;, moayuaemnle
Ha Kaykgod WMTepamuu, Ha AByMepHOM pucyHKe. llpekpatmrte pacuerh
nmocie k == D HTeparui.

6) OTserbre Ha BONPOCH BapHaHTa a), Hadae ¢ 2% = z, = 10.

B) Hanosxure orpanumuenus z; + z, << 2, £y = 0 n 2, = 0. Pemmre
3a7a9y KBafiPAaTUYHEIM CHMILIEKCHEM MerogoM. Hanecure pemeHms,
moJyJyaeMpie Ha KayKmol uTepaiuy, Ha puCYHOK, H300parkanmuil 06aacTh
JONYCTUMBIX pelleHHuil.

r) OTpeTbTe Ha BOIPOCH BapHaHTa B), HPUHAB Iy + Zy < 3.

1
n) OrperbTe Ha BONpOCH BapHaHTa B), IPUHAB Xy + I <—2—.

e) OTperbTe Ha BONPOCH BapHaHTa B), MPUHAB, 4TO INHeliHoe Orpa-
'HHYeHHe mMeeT BHJ 2%y + 5 < 2.
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) OTeerbTe Ha BOIPOCH BapHaHTa B), IPHHAB, 9TO JuHeHHoe orpa-
pHUeHNe umMmeer Buj &y - 2z, < 2.

3) Peumnte sagmagy GesyciosHoll MaKCHMM3alHK, KCIOJNB3YSA KBajpa-
THYHBH CHMILNICKCHBIA METOI.

u) OrBeThTe Ha BOIPOCH BapHAHTA B), MOHNOJIHUTEIBHO H00aBUB
orpanmuenme 2, < 1.

k) OTBeThTe Ha BOIPOCH BapHaHTa B), AOHOIHHUTENIBHO [0(aBUB

orpanuuenne z; < 1 17 -

1) OrseThTe Ha BOHpPOCH BapHaHTa B), JOTMOTHHTENBHO I0GABUB
OTpaHHYEHUE g <§

M) OTBeThTe Ha BOOPOCH BapHAHTa B), NOIOJTHHUTENbHO H00ABUB

OTpaHHuYeHHe Iy < G
41. PaccMoTpHTe IeldeByio QyHKIHIO
Makcumuzuposats 36z, -+ 36z, — S — Sxyx, — Szl
a) Pemmnre 3amagy MerogoM cKopeiiimero IogbeMa, Hadap ¢ Z, =
= g} = 0. Hamecure pemeHusi, moxyyaemble Ha Kakaof HTepanum,
pa aByMmepuHil pucyHok. Ilpexkparure pacueTsl Hocie k& = O mrepaidid.
6) Orserbre Ha BOIpPOCH BapHaHTa a), Haan ¢z} =al = 3.

B) Hamosure orpannuenua zr, + x5 <2, 2y =20 1 z2 = 0. Pemmre
3aJady KBaJPATHIHBIM CHMILTeKCHHM MeronoM. HaHecure permenus,
moly4yaeMbie Ha KayKION HTepallud, Ha PHCYHOK, H300paKaomui 00IacTh
TOTMyCTHMHIX pelleHui.

r) OrserbTe Ha BOIIPOCH BapHaHTa B), IPUHAB, YTO IHHeHHOe orpa-
HAYeHHe WMeeT BHJ X, -+ 3z, << 2.
) OrBeThTe HA BONPOCH BADHAHTA B), /JOMOJHHTENBHO [J00aBUB

orpaHuyeHnNe T; < 5 -

e) Hanowure orpammuenua z; — xp <L 3, —zy + 22 <3, g =0
u z, > 0. Pemmure 3agavy KBagpaTHYHBIM CHMILIeKCHBIM MeTomoM. Hame-
CHTe pelleHHUs, TIOJyIaeMble Ha KasKqo# UTepalliHl, Ha PHCYHOK, H306pa-
HATomuit 061acTh NONYCTHMBIX PeIleHmii.
42. PaccMoTpHUTe TeAeBYI0 (QYHKIAIO
Maxcnmusuposars 16z, + 16z, + 40z; — 4ot + 6x20 — 6zy25 —
— 1125 - 8xozy — 1122
a) Pemme 3ajauy MeTOJOM CKopeiimero IomxbeMa, HadaB € &) =
= z) = 125 = 0. Ilpexpature pacderst mocie k& = 5 HTepauHﬁ.
6) OrperbTe Ha BOIPOCH BapHaHTa a), HAUAB C I == I = zj = 3.
B) Hasosmure orpanngenns z, - z, -+ 23 << 4 1 Bce z; > 0. Pemmurte
3aJa4y KBa/ipaTHYHBIM CHMIUIEKCHBIM METOIOM.
r) Pemmure sajady Ha 6e3yCIOBHHIH MaKCHMYM, ncnonbsyﬂ KBagpa-
THYHBIH CAMILICGKCHBIH MeTOJ.
43. PaccMoTrpuTe TeleByo (YHHINIO
Makcumusuposars 40z, + 10z, + 30z, — 627 — 8zy2y —
— 4xyxy — 12k -+ 1bxozy; — 92,
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a) Pemure 3amauy meromoM cKopedimero mogbeMa, HadaB ¢ ) =
= z; = 2z} = 0. Ilpekpature pacuers mocie k£ = 5 mrepanuid.

6) OrBerbre Ha BONpPOCH BapHMaHTa a), HAYAB C Ty= Ty= I3= O.

B) OTBerpTe Ha BOIpPOCH BapMaHTa a), HadaB ¢ i = 2, x5 = 3,
z; = 1.

r) Hanosuure orpaundenus z, + 22 + 23 << 3 7 Bee z; = 0. Pemmre
3a1a7y KBaJPATHYHEM CHMILTEKCHBHIM METOZOM.

1) Pemmre 3amauy Ha 0e3ycaoBHBHIM MaKCHMYM, MCIOJIL3YA KBajpa-
THYHHHA CHMIIJTeKCHBIA MeTO[.

44. PaccMoTpuTe ONTHMH3ANMUOHHYI0 MOgeldb MaTeMaTWYecKOoro Bpo-
rPaMMHUPOBAHAA, BKINYAKINYI0 7 HEOTPHUNATENBHHEX IMEPeMEHHHIX,
JuHelHyo melnesyn QyHKI@©, m — 1 JuHeHHHX OTpAaHHYEHHE W OFHO
KBafpaTUYHOe OrpaHUYeHUE

n n n
2 a;rj+ 2 D amzizn>b,
j=1 j=1 k=1

JjeBas 9acTh KOTOPOTO BOTHYTA. IlpemiosKuTe BHUUCIATENBHYID CXEMy
HAaXOKIEHAS 4YMCIeHHOTO pelmeHMA MaHHON 3afadd, MCHNOIb3YIOMIYIO
aJITOPHUTMAEI JHHEHHOTO M KBaJpPaTHYHOTO IPOTPAMMHUPOBAHHA.

45. Paccmorpure 3samagy

Maxkcumusuposars 222 + 2
OpH yCIOBHAX
20, + 2, <2, 2,20 m =z, =0.

a) Pemmre 3amagy Ha ocHOBe ee aHaIH3a.

6) Ilpumennte KBagpaTUYHLIE cuMnuekcHui anropurm. CoepBa Hau-
HHTe ¢ UCXOTHOTO (Aa3HCHOr0 PEIMeHHsA, BKJIKYAIONIEr0 TOJBKO MOMOJ-
HAOIMUE OepeMeHHKe. 3aTeM B KadecTBe MCXORHOro 0a3MCHOrO pelieHus
opumure z; = 1. Pacemorpure ocoGeHHOCTH NIpHMeHeHHsA aJlrOpPUTMa
B JaHHOH 3apmade.

B) Ilpeo6Gpasyiite Momendb B amOpOoKCHMHPOBAHHYIO 3amady, MCHOOIb-
3yA OpHEeMH CBedéHHsI K cemapabelbHOMY BHIY, H3JI0KEHHBIC B Pasme-
ae 14.7. Tlyctb cerka pgid z, MMeer BHUJ (0, —;—,%,

1 3
(O, 5 1, 5 2) . Jna HaXOmJeHUA pelleHUs NIPAMEHMTE CUMILIEKC-

1), a gag Ty —

Bt Meton. O6cygute pesynbrarhl. ([Ipmminock i1 uemonb3opaTs mpaBy-
0 OrpaHHYeHHOTo BBOoja B Oasmc?)
46. PaccMorpure 3agagy

2 2
1 — Ly

Maxcumusuposars 6z, + 8z — «
OpH YCIOBHAX
4at + 2t <16,
3z, + bz, << 19,

x1>0 n x2>0.
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a) IIpeoGpa3syiiTe MofeIb B AIIPOKCUMAPOBAHHYIO 339y, HCIOIb3Y A
[IpHueMsl cBeféHHA K cemapafelbHOMY BHIY, M3JoxenHse B pasy. 14.7.

3
[lyers cerrRa mAA z; WMeeT BHU[ (O, %, 1, 5> 2), apia z, (0, 1, 2,
3, 4).

6) Haiimure omrMManbHoe pelleHHe AIIPOKCHMHDOBAHHOH 3ajadn
papuanTa a). Hadgeprure 001acTh HOMYCTUMHIX PelleHWH W HAaHeCHTe Kak
pelIeHus, MoaydaeMble HA Kaygoid Wa WTepanui, Tak W HCTHHHOE OILTH-
MaJIbHOE pelIecHHe.

B) WsMenute 3HaK BceX KODPPUIMEHTOB IeNeBOH QYHKIMH, a TaKKe
3HaK HepaBeHCTBA B HepsoM orpannmienun. (COOTBETCTBEHHO M3MeHUTE
3agagy BapHanTa a). IlIa HaxOosRAeHUA PelleHHA MCHONIB3YHTe CHMILTEKC-
g1 Metog. (IIpHOIIOCH M MCTMOTB30BATH MPABIIIO OFPAHUYEHHOTO BBOMA
B Oasmc?) Haweprure oGracTh MONYCTHMAIX peIleHAR W HaHecuTe Kak
pelIeHnsa, HojdyYaeMble Ha KasKIol M3 WrepallMil, TAK M MCTHHHOE OITH-
MalbHOe pelleHne.

47. 3agada o gByXx Rapromkax (pasg. 1.6). HamoMuum, aro mmerorca
IBa IIOCTABIMKA KapTodeisa, IPUIeM U3 CHIPBA, IOCTABIAEMOI0 KaKIHM
A3 HOX, BO3MO/KeH BBIIYCK TPeX BHUAO0B TPOJYKIHH, OJHAKO IIPOLEHT
BHIXO0Ta KAKJ0TO M3 BUAOB HPOIYKIUH MJIA PasHbIX HOCTABIIMKOB HEONH-
HakoB. [IpemmoloiMM, 9TO MOKHO, IPH OUpefeleHHEIX 3aTpaTaX, He-
CKOJBbKO H3MEIHTh IPOmeHTH Bhixoaa. Ilycrs fy, /o u f3 — BrIXOA (B mOMAX
eIMHUIIE) KajKIOr0 U3 TpeX NMPOAYKTOB Ha eJUHHIYy Beca Kaproders —
CHIpBA, MOJYYEHHOTO OT mocTaBmUKAa 1, a gy, g2 M g3 — aHaJOrHTHbIE
mokasarenu AiuA mocraBmuka 2. Ilycrs kamkpmoe u3 suawenwit f; m g,
MoKeT HmaMeHATHCA B mpegenaXx -=10% or 3HadeHmid, mpuUBegeHHHX Ha
puc. 1-1, a €4 (fh f27 f3) n Cp (giv 82, g3) — sampamst, CBsA3aHHbIE
¢ IOCTH{eHHEeM COOTBETCTBYIOMMX BHIXOMOB.

a) CpopMyanpyiiTe COOTBETCTBYWIIYI0 ONTHMH3ANMOHAYI0 MOJENID.

6) llpumennTe IOpHeMsl, oNHcaHHEe B pasf. 14.7, mus mpuBegenus
3afaul K cemnapabeabnomy sugy. OGcymnre BoIpoc, menaecoo0pasHo JIm
IJIA TOJXYUeHnns YUCIEHHOIO PelleHHUs HCIOJb30BATH IIPABHIO OTpAaHH-
qeHHOrO BBOJA B 0asmcC.

48. Hexroropast ¢upMa 3KejJaeT NPHMEHHTb HAYYHBI IIO[XON A
06 BeKTHBHOTO YCTAHOBJEHNsA ypoBHed 3apaboTHoit miare. CTpykTypy
CTaBOK MpeHIoJaraeTcsi OCHOBHIBATH Ha CIeAYIOmell cucTeMe GAaJITBHBIX
oneHok. Orgen HOPMUPOBANHA ONEHMBAET KayKABIH BHA paboTH Mo TpeMm
pa3IHYAEIM XaPAKTePHCTHKAM — TpefyeMas KBaludukamma, cTeHeHb
OTBETCTBEHHOCTH, HeoOXomuMulA Tpymosoit crask. Ilyers mns mepsoi
XapaKTepUCTUKH YCTaHOBJIEHO IAThH ypoBHed, obosHagennsix A1, A2,
A3, A4 n A5, npugem A1 coorBercTByer HE3WIEH, a A5 — Brcmrell KBa-
Iuduranma. AHAJIOTHIHO BTOMY NI BTOPOH XapPaKTePHCTHKH yCTAHOB-
neHo deTmpe yposua: Bi, B2, B3 u B4, rne B1 — uusmmuit, a B4 —
Beicmmit yposeHb. HakoHen, Mist TpeThell XapaKTePHCTURH IPETYCMOTpe-
Ho msath yposHedl — o1 C1 mo C5. MupmMa kelaer IPUCBOUTH KAIKAOMY
VpOBHIO N1000f M3 XapaKTePUCTHK ONEHKY B NEHEKHLIX eJUHHIAX, TaK
qaTo0bl CyMMa OIHOK MOTJIa CIY;KATL OCHOBOH JJIf YCTAHOBIEHHA CpPef-
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Heil 3apaborHoil miarTs mo ganHOo# paGore. Tak, nanpumep, UycTh HeKo-
TOPOMY BHAY paboTH coorBercTBYIOT ypoBHU A2, B3 u C5. Ecau yposuio
A2 npucsoena omnenra 300 egunun, B3 — 400 egunun u C5 — 250 epu-
HUI[, TO B pe3yibrare BO3HHKaeT cpedwas craBka 300 4- 400 -+ 250 =
= 950 emuHUIL.

IIpegnmoxoskum, I4T0 PUpMa oNpefennia YpOBHU XapaKTePHCTHK 1o P
BUgaM paboT W HOR gaBieHHeM Opogcoiosa coridamaercd Ha 10%-Hoe
HOBHIIEHAE CTABOK 10 CPABHEHHIO ¢ CYIIECTBYIOIIUME WO KAKEOMY BHAY
pabor. Ilycrs ay,, by U ¢, — OIpefeIUBIINECS YPOBHHU IIO TPEM XapaKTe-
pucTHKaM Aias paborsl p, a §, — 110% or cymecTByromeit B HacTosmee
BpeMs cpednetl crasku. DUpMma jKeTaerT HOPHCBOMTH OUEGHKH YDPOBHAM

Al, 42, ..., 45, BA, ..., B4, C1, ..., C4, tak 9T06BHI MUHUMH-
3HPOBATh CYMMY KBaJipaToOB pasHOCTeH MeKIy BOBHUKalomell B pesyb-
TaTe ATOrO HOBOM cpedneli cTaBkoit u spupu p = 1, 2, . .., P. Chopmy-

JEPyHTE COOTBETCTBYIOIMIYIO 3aady HEJHHEAHOTO IPOrpaMMHUPOBAHHS.
Ilpumure, uTo pasHUIA B OUEHKE MEKIY CMeKHBIMU YPOBHAMHA OFHOMH
U TOH jKe XapaKTePUCTHKHA HONKHA OhTh He Meubime 20 ToHEKHBIX eTUHNT]
(nanpumep, omeHra yposHsa A2 pnokHa He Meree deM Ha 20 egunmun
mpeBsmaTh omeHKY ypoBHa A1). Ilpumure Tarsxe, 9T0 omeHKA KasKIOTO
n3 HusmmXx yposueir A1, Bl m C1 pomxna Geith He MeHee 25 eguHmIIL.
TocTpoenue orpaHuueHWH OIS OTHEJBHBIX pPaGoT HPOAEMOHCTPUPYITe
Ha clegylomux mpumepax: miaf paboru 1 oupemernenst yposum A3, Bi
u C4, a s; = 10 000 egunmu; mas paGorsl 2 ompepmeleHsl ypoBuu A2,
B3 u C5, Torga Kak s, = 12 000 egmmuumi.

49, PaccMmoTpure perpeccmomHyio Momedb ¥y = f(x) + e, toe y —
3aBUMCHMas TepeMeHIIad, & — He3aBUCcHMasA IepeMeHHas, e — OmmuGRa
(orknomenne). Ilycrs mmeeTcs p map Hab/II0feHHHX 3Ha9eHHI He3aBHCH-
MOH U 33aBHCHMOI MepeMEHHHIX, KOTOPEe 0003HAUMM Ty U Ui, k==1, 2,...

.., p; IO STMM JAHHHM Leofxogumo ompemenuth ¢ynrmuio f (r).\He
mpeinonaraercs KaKoH-1uGo KOHKpPeTHHIN BUA QYHKOUM, HAIPEMEP 4TO
GyHKIOUA ABAsAeTCA AnHeHHON miam Keagpatwunoil. s mpocrorsr mpes-
TMONOKUM, UTO BCe 3HAUeHUA Xy PA3JUYHEHL, T. €. 9TO Z; = X; OpU I - j,
a TaKe 9T0 I YHOPAMOYEHH TaKuM obpasoM, 4ro zy << Ty <,

.+, < zp. llycrs f — smauenme [ () coriacHo IpeaIaraeMoMy ypas-
HeHHI perpeccuu. (3aMeThTe, UTO 3HAK [ MosKeT GHITH JI0OHIM.)

a) CoctaBbpTe cHCTeMY ypaBHeHHiH, IO OJHOMY /AJA Kakgoro £k,
OLpegeANIIYX OTKIOHEHHE € — PasHOCTP MEXAY PACIETHHIM 3Haye-
HEeM [, U HaOJIIONeHHBIM 3HAUYCHWEM 3aBUCHMO HepeMeHHOR ¥, (3aMeTh-
Te, 9T0 3HAK €, MOKeT OHTDb MI0OHIM.)

6) Ecim ma 3Hauenus f, me HalaraercA APYTHX orpaHMUeHMH, yKa-
JKATe, KAKHMH JOKHH OBTh UX ONTHMAJbHBE 3HaYeHUd, MUHHMH3H-

p
pyomue cymmy O e}.
k=1

B) O6GbAcHUTe, KaKkWe OTpaHWIeHUs clefyeT HAJOAHTD Ha fp, ITOOH
¢yHKnnA f (x) 6BIa MOHOTOHHO BO3PACTaIiell; MOHOTOHHO YOLIBAOMEH;
BO3pacTala TOABKO TpH T < Z,.
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r) OGbscHATEe, KaKHe OTPaHMYEHUs ClenyeT HAIOKUTDL Ha f,, 9ToGH
¢yrEUMA f (7) OblIa BHIOYKIOH; BOTHYTOM.

1) O6mAcHATE, KakHe orpaHUYeHUs clexyeT HAJNORUTH Ha [, 9To6H
PasHOCTb MKy pacueTHHIMU 3HadeHMAMH [ (z;) # [ (r;44) coctaBaana
He Oouee d; d > 0; ne Menee d.

e) YrasRHTe, KaK clefyeT W3MEHUTh [PUBEAEHHYIO BLIITE HOCTANOB~
Ky, ©CiIM HUMeercsi HECKOJBKO OJ\NHAKOBBIX Ij.

) O6cymuTe THI M pasMepHOCTH MofesNH, KOTOpas IoJydaeTcsA NpH

D

MHHHEMH3ALUH CYMMEI a0COMIOTHEIX 3HaYeHUH OTKIOHEHHUH, T. e. 2 [er];
k=1

OpH MUHUMH3AMHUE MAKCHMAIBHOIO a0COIIOTHOIO 3HAYEHHUS OTKJIOHOHHUHA.

50. a) PaccmorpuTe samavyy «MUHAMU3AIUA CYMMBEl abCONIOTHBIX 3HA-
geHU OTKIOHEHUIY, ompefeasaeMylo 1eneBoi pyHrnmei (1) us pasg. 14.8.
(Ilpepmonaraercs, 4To Ha 3HAKH Z; He HajJaraeTcid HUKAKHX OrpaHAYe-
uuit.) CoctaBbTe ABOMCTBOIINYIO 3afayy JHHEHHOTO IPOTPAMMUPOBAHUS.
Ilorkaskute, KaKk Opeo0pa3soBaTh AROHCTBEHHYI 3a7ady B '3aady, BKJIO-
YAIOIYI0 i JHHeHHHX OrpaHUUeHNHN M P HEOTPHIATE I BHEX OrPaHHIEHIILIX
CBEPXY TepeMeHHHIX.

6) PaccMorpure 3ajjauy «<MUHHMU3AIUNA MaKCHMaJIBHOro abCOMIOTHOIO
3HaYeHMs OTKJIOHEHHA», olpefelseMyi IeiaeBod ¢yHxmumesr (10) wus
pasp. 14.8. (Ilpegnmomaraercs, 4ro Ha 3HaxkW z; He HajJaraeTcA Orpa-
unuennii.) Cocrasbre aBOficTBEHHYIO B3amauy JHHEHHOIO IPOTrpaMAMu-
pOBAIHUs.

JOIIOJIHUTEJLHBIE VIIPAHEHNA

51. a) PaccmoTtpute ¢yHKmUIO g (c), OmpefelsAeMyI0 CJeyOmEM
obpa3zoM:
n
g(cy, Cay vuey Cp) =max .‘\31 iz
1=
Opu yCIOBUAX

n

Q - .

M oagry<Lb, i=1, 2, ..., m,
=1

z;>0, j=1, 2, ..., m.

Taxum oGpasoM, g (¢) ecTh ONTHMATLHOE 3HAYGHUE IeleBoll (yHKIUH
3ajaud JHHeHHOr0 HPOrpaMMUPOBAHHs, NpUYeM KOXPPUUMEHTH dTOH
Hesepoil QYHKOUM PABHEL ¢ == (¢, €3, . . ., C,). OTUpegenanTe, ABIACTCA
an g (¢) BHOYKJIOH HANM BOTHYTOH JyHKIMe.

6) Paccmorpute dyHEIMIO £ (b), ompemenseMylo ciaenylomuM obpa-
BOM:

b(bh bg, ey bm)EmaX CiZj,

JANIE

Ifle Ha z; HAJIAralOTCA Te Ke OrPAHWYEHHs, 4TO W B BapHaHTe a). Takum
obpasoM,  (b) ecTr onTHMadbBHOe 3HaueHHe HeXeBOol QYHKIMH 3amaud
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JHHEeHHOTO MPOrpaMMUPOBAHES ¢ BEKTOPOM IIPABHX yacTell OTpaHMYeHMI:
b= (b, by, ..., by). Ounpeneaure, sBasieTcss au h (b) BHOYKIOH MiIm
BOrHYTOH ¢yHxiueli. O3Hadyaer MU HONYIeHHHE BaMHU pe3yibTaT, YTO
ONTHMaJNbHOE 3HAYCHUE JBOHCTBEHHOH IlepeMeHHOW { 3aBHIIaeT HIH
3aHMKAeT OMEHKY BBIOABI, MOCTHraeMo# Grarogapsa HAJIUYAIO TOMOJHI-
TeIBHON eUANIH NePUIUTHOIO Pecypca, K KOTOPOMY OTHOCMTCS OTpa-
HAYeHHe (7

52. JlokaskuTe [OCTATOUYHOE YCIOBUME CYMIECTBOBAHHA MaKCHMyMa
BorHyTo#l Qymruum, chopmynupoBaHHOe B pasg. 14.5.

53. Ilycts ¢ (x4, z2, . . ., 2,) ecTb Boruyras ¢yrknusa. Paccmorpu-
Te fBe TOURH W = (Wi, Wy, . . ., Wy} A ¥ == (Y1, Y2, - + -, Yn). loKa-
wure, uro ¢yurmua ¢ (¢) = c [iw + (1 — t) y] Boruyra mo ¢, rae 0 <<
< t < 1. Rakum Gymer coorsercTByomuil pesynprar, eciu (QYHKIUA
¢ (zy, x2, ..., z,) BEIOyKIA?

S4. B pasp. 14.4 meoGxogumMoe yciloBMe CyImecTBOBAHHSA MAKCAMYMa
$yHKRIWA ¢ (T4, Z3, . . -, &) POPMYIHPYETCA C HCHOIB30OBaHIeM NePBHX
qacTHHX mpoussogHHX. Ilycts ¢ (z) ofnamaer HempepHBHEIMH BTOPHIME

qacTHHIME DpomsBomubiME. Ilokaskure, 4Wro eciu, Kpome TOTO, ¢ ()
ecTh MAKCHMajlbHOe 3HAUYeHHe, TO KBagpaTHuUHaf QopMa

02¢ (z)
0xj dzp

M =
M =

ZjTh

1 h=1

I
i

i

AoMKHA OBITh OTpPHIaTeNbHo Iolyoulpeneiendoir. [B pykosagcrBax
‘o aumeiino#t ajnreGpe 5To yclIoBHe HHOIRA POPMyIHpPYyerTca CIeRyIOMUM
obpasoM: «reccuad QYHRUUM ¢ (Z) mIA TOYKH Z HOKeH OKTH OTpHUA-
TeIbHO IONYOUpeeleHHEIM. ]

99. Paccmorpure mMomens cemapabelbHOTO HpOrpaMMHpPOBAHNS, HpH-
Begennyo B pasn. 14.7. llycrs mMuHUMH3ApyeMas NeleBas QyHrIus
sra09aer ¢ (zy) = =%, rme 0 < z; < 10.

a) O6pacunre, KakuM obpa3oM 3HAYeHMe ¢q (x,) MokeT OLITH ammpo-
KCAMHPORAIO ¢ IIOMOIIBIO Y, THe Ha y Hajaraercs orpaHMYeHHE

Yy == max (piZy + @1, P2 Ta + Q25 + + +y Pr¥r 1+ qn).

Bocnonnayemca pume. 14.10; mycts mepBoMy nEEHeHHOMY OTpPe3Ky COOT-
BerctBylorT py = 1 m ¢ = 0. HakoBe 3Hauenms ocTaibHHX p; H ¢;
IJsI OCTAJdBHEIX 0Tpeskos Ha puc. 14.10? CpaBuuTe mpemmMymecTBa TaKOro
MEeTOfa AamIPOKCAMAIMM ¢ aOIpoKcHManuedih Ha ocHome (5) — (18).

6) Ofcynure, KAKMMHM JOMKILI GHTH XapaKTepHCTUKH PyHROUH ¢ (z)
OXHOH NepeMeHHON z A TOTo, ITOOH OLLI IPUMeHMM AamNPOKCHUMHUPYIO-
mI# MogXoZ BapHaHTA a).

B) Ilycts onrummsanumd mOHEMAaeTCS B CMEBICIE «MAKCHMH3AIUMY.
[Ipumenum am Kopxom coridacHo BapuaHty a)? OGbsacHATe moueMy.
JlafiTe mocTaHOBKY, AHAIOTMYHYI0 HCHOJb30BAHHOE B BapHaHTe a),
NPEMEHHMYI0 B CIy4ae BOTHYTOCTM QYHKIUA ¢ ().
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r) llpegnoxure, KaruM 00pasoM MOKHO 00OOUIMTH LOJXOJ, HCIONb-
30BAUIIBH B BapmaHTe a), Ha cilydail BEINyKI0# QyHRUUEM ¢ (2, x,,..
Zp) MHOTUX TEPEMEHHBIX.

56. Paccmorpure dyuKIMO ¢ () ogHoll mepeMeHHOH z, e 0 < z <C

<U. HpeIIHOJIO}HI/IM uTO TpeGyeTcH ANNPOKCHMHPOBATDH ¢ () Henpe—
prBHOH KyCOUHO-NHHeAHON (QyHRIMeH, cocToAmlel W3 NI OTpPEe3KoB.
IlpumuTe, 9T0 BePUIMHL ANNPOKCHMUDYIOMel JOMaHOR Iemar Ha ¢ (),
T. . UTO B KIK/JON BepIINHe alMPOKCHMHAPYIOMIAH JoMaHad UMeeT Ty e
OpAMHATY, 4TO KpHBasg ¢ (r), M 9TO BePIIMHBI MOTYT COOTBETCTBOBATH
TOABKO 3HauteHuAM x = (), , + .., U, tne U — nenoe uncio, samMmuo-
ro Oonbpluee, ueM R.

a) Mocrpoiite 3ajauyy fUHAMHYECKOTO HIPOrPaMMIPOBaHUSA, HMEIOL[YIO
gedpl0 HallTH TaKyi0 alNpoKCHMAllMi, IIPpM KOTOPOHM MHUHMMUBHpPYETCH
MaKcHMaJbioe a0CON0THOe 3HAYEHNE OTKIOHEHMs] allpOKCHAMUPOBAHHOM
BeJMYuHL o1 ¢ (z) upuw =z =0, 1, 2, ..., U.

6) Hoxasxnre, Kax W3MEHHTH 3a7ad4y B BapHaHTe a), eCJH MUHUMU-
3UPYeTCs CYMMa afCONIOTHBIX 3HAYEHMH OTKJIOHEHUI annpoKCHMHpPOBaH-
HBIX BelmuuH oT ¢ (x) mua z =0, 1, 2, ..., U.

97. Paccmorpute Bamaay papo0HO-THHEHHOTO IPOTPAMMHPOBaHHUA
M DKBUBAJEHTHYIO eil 3ajauy auneiiHoro nporpammupoBanua (12) — (19)
n3 pasg. 14.9.

a) llpenmonmosskmM, 4YTO ¢ MOMOIBI CAMINIEKCHOTO MeToja - HaiiieHo
ONTHMAJNBHOE pelienne HKBHBAJEHTHON 3ajadd JIHHEHHOTrO IporpamMmu-
posarusa. Ilycrs iz, — HefasmcHas IlepemeHHAas, KOTOPAs He BXOJUT
B OLTHMAJbHOE pelueHye, WMesA MOJOIKHTeIbHOe 3Hadenme. OObacHUTE,
Kak HaliTM MHTepBaJ 3Ha4YeHUI ¢y, B IIpefieiaX KOTOPOTO pellleFHe ocTaeT-
cA ONTMMAIBNEIM; TO e JIA f;; TO 3Ke AAA a;;. [Yrasanue: myers w; —
IBOMCTBEHHAs IepeMeHHas, COOTBeTCTRYIMaA ypasuenuwo (19), a w, —
OBOMCTBCHHAS ITepeMeHHasd, COOTBEeTCTBYIOMmash ypasmeHuio (17).]

6) llpumure fo > 0. Iloxkamure, Kax MOKHO HcHoAB30BaTh (17) masa
HCRJITOTeHUSA TTepeMeHHO# r, Tak YTOOHB SKBUBaJeHTHAA 3aJava JMHEHHO-
r0 MPOrpaMMHMpPOBAHHS BKIJIOUala ToAbKO m orpanmuenmit. [loxammure,
Kak usMensercs orser, eciu f, = 0.

B) PaspaGoraiiTe aITopHTM, IpH KOTOPOM M OTpAHHYEHHI COXPAHAIOT-
¢sI B cBOeM IepBOHATATBHOM BHJE, NcHodb3yercd kpumeputi 11 cumniexe-
HOr0 MeToJa J(Jisf BHGOpa HCKI0YaeMoll u3 fasnca NepeMeHIIol, ollepaluu
oo mpeofpa3oBaHMI0O MATPHUIIE BHIOIHAITCA, Kak OOHYHO, Ha O0CHOBE
B[ Yero 9JeMeHTa, OJHaK0 BHI0OD BBOAUMON MepeMelHOH 0CymecTBIAeT-
€ clenyoIHM 00pa3oM: HCKA0YAIOTCS JacTHBe IPOM3BOpHBIE Oc (x)/0x;
1A rTeKymero 6asmcHoOTo pelleHUs mo Kaykmod He0asucroil mepeMeHHoif
u B 0asuc BBOMUTCH Ta NMepPeMeHIas, A KOTOPOl YacTHas IPOU3BOIHASN
moxo;suTeThbHa ¥ uMeeT nauboabmee 3Hadende. Oramuaercs JM BTOT
uopxof (a eciy OTAMIAETCH, TO YeM) 0T IPUMEHeHH T CHMILIEKCHOTO aJiro-
PHTMa JUIA pellleHHUsI SKBUBAJNEHTHON 3afaun JUHEAHOT0 IPOrpaNMUPOBa-

Hus (16), 17) u (19)?

‘s
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YcoBepLUeHCTBOBAHHbIE MEeTOAbI
HENUHENHOro NMPOrpPAMMUPOBAHUSA

15.1. KPYIIHOIMATOBBIE METOZIBI

B npepbimyiefi roaBe GRUIM MPUBEEHB MeTOAbl PelIeHNAS HEROTOPLIX
Ba/KHHIX YACTHEIX 3afad HeIMHEHHOTO HporpaMMHUpPOBaHNA. B rasknom
K3 9TUX MeTOjI0B MCIOAb30BaNach KaKas-au(o clenuduueckas ocoGeH-
HOCTEL TeJeBOH (YHKIME (KBAgPAaTHYHOM WNIHN celapabeabnoli) uin
OrpaHWYeHHWH (MMHeHHBIX MIN cemapalelbHHX). DB Hacrosmieidl riase
M3YYAIOTCS METOAbl pelieHUs 3aJad HeJHHeiflHOTO IpOrpaMMUpOBAHMA
fonee o0mero BHUjA.

Ilpn wucnonpzoBaHMM OMHMCHBAEMBIX HIKE METOMOB BHL IleleBOil
gyurnun ¢ (xr) He MoskeT OBITH COBEDPIIEHHO IPOoM3BOABHBIM. OHa JOMHHA
001agaTh X0TA OBl CBOHCTBOM TIaIKOCTH, HaJTu4ne KOTOPOIo Ipeammoara-
JI0CH P PACCMOTPEHHH CIYYas HeoTpaHMYeHHOH MAaKCUMU3AIUU B pas-
mene 14.4. B mepshix deThipex paspieiax HacToANIeH IJassl Bce OTpaHU-
YeHHS CIUTAIOTCHA JUHeHHBIMU. 3aTeM, HaunHas ¢ pasg. 15.9, pacecmarpu-
BAIOTCS MOJENM, KOTOPhle BKIMOYAIOT HelNHeHHBIe OTpaHHYEHUA. OTH
OTpaHNYEHHUS TAK)Ke NOLKHEL YLOBJETBOPATH IEKOTOPHM TpeGoBaHUAM
K INIQIKOCTH M BUAY (QYHRIUI.

st Toro yro6er m36exaTh IegopasyMeHuil, BHOBb OIMIIEM ONTHMH-
3aI[MOHOYI0 MOHEedb, KOTOPYIO MBI HCCIENOBAJNH, a TaKie IpUBeIeM
nocTyaupyemble cpoiictBa ¢ (z). B pasm. 15.2—15.4 paccmarpupaerca
3ajgada

MaxkcaMusupoBaths ¢ (xy, Zo, . . ., L) (1)

IOpH yCIOBHAX
n
zaijxj—{—si:bi, i=1, 2, ..., m,
i=1

.Tj>/0, ]:1’ 2a R () (2)
$i >0, i=1, 2,...,m.

Ilas roro arofnl H36€:KaTh 1eTalbHOIO 00CYKACHUA BCeX BO3MOKHBIX
cIydaeB, I[pUMeM, 9TO OrpaundeHus (2) ynoBIETBOPAKT CJeIYIOMHM
VCIOBHAM:

I) Bee b; == 0, caemoraTelbHO, CYNIeCTBYeT JONyCTHMOe (asuCHOe
pellieHHe TpPH 3agaHHON CHCTeMe OrpaHudenuii, Hampumep Bce x; = O
u BCe §; = b;.

ITI) Orpanudenusi (2) ABIAIOTCA [OCTATOYHO HKECTKHMM, TaK 9UTO
MAaKCHMYM BHIPAKEHHS €Ty + CoZs + . . . | €, ABIAETCA KOHEUHBIM
Ha BCEeM MHOMeCTBe JONYCTHMBIX X IPHU NPOU3E0LbHO BLHIOPAHHEX 3Hade-
HUAAX Ko3QPUIMEHTOB c;.
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Yeaosue I) raparrupyer, uro Momeas UMeeT X0TA OB OJHO HONYCTH-
MOe pelleHHe, IpHYeM HaXo:kgeHHe TaKoro pelleHHA OyaeT TPUBHAIb-
peiM. Ecam oTrasarsea ot yeaosust 1), anroput™sl ReobXognmo 0006 MmuTh,
BRJIIUMB B HHUX IIpHeMbl HaXO/KIeHUS JOMYCTHMOTO peIleHWA, Kodb
CKOPO OHO CYIIECTBYET.

Yceaosue II) muorma massiBalor mocTylaatroM peryaapmsaium. Ilpum
ONMCAHUA IPHBOJAMEIX Hajiee alropATMOB OHO BBIIOJHSET ABe YHKINH.
Bo-mepenix, ycrpanser HeoOXOZMMOCTH PpPacCMOTPEHHS HeorpaHUYeH-
HEIX peIleHHH, BO3HMKAOIMX HA IHPOMEKYTOYHBIX dTalaXx ajJropuTMa,
gorga c¢ (x) anmpoxcmmupyercs nuneiiHo#t ¢ymknmeit. Bo-Bropmix,
B COUYETAHUH C ycloBHeM riagkocTH ¢ (z) ycaoBue II) mcrmovaer Bo3-
MOKHOCTL CYINECTBOBAHNA HEOTPAHHYEHHOr0 ONTHMAJIBHOIO pelieHus
ncxopuoit zagaun (1) — (2). [Opnum us cmocoGor obecneunTsh BHIIOIHEH-
mne ycaopusa 11) samagerca BrIdenwe B (2) orpaHWYeHHA, coIJacHo
KOTOPOMY CYMMa BCeX IeDeMEeHHEIX He Moy{eT IPeBBICUTH HEeKOTOPYIO
foNBINYI0, HO KOHEUHYI0 BepXHIOI0 rpaHb.] Eeam orkasatbes oT ycio-
ug [I), To adropurm molisKeH GHTH MOLHGUITBPOBAH C YYETOM BOBMOMK-
HOCTHM TONYUYeHUs HEOrpaHMUYEHHOTO pelieHHA Ha IIPOMEKYTOUHHIX HTe-
pargax.

Ilpennoaosum, uro QyHKIUA ¢ (x) YIOBITBOPAET TAKKe CIENYIOUUM
VCAOBHAM TIQAKOCTH W BHjpa (QyHKIHUU:

IIl) Myeknusa ¢ (z) ogHO3HaYHa M KoHewHa TPH JdwboM z, yHAOBIe-
TBOPAKINEM OTpaHmuYeHUSAM (2).

IV) Bce uacrubie npomsBoguble Oc (x)/0x; ONHOBHAYHBI, KOHEUHBE
W HeNpepHBHH; CleqoBaTelbHO, ¢ () HempephBHA IpH ai06oM z, ymo-
BIETBOPAMOINEM OTpaHu4eHUsIM (2).

V) Ha muomectse BceX 3HAueHWH x, yIOBIETBOPAIOIIUX OTrpaHHYe-

HuAM (2), QyHKNMA ¢ (x) IMeeT KOHEYHBIH MaKCHMYM c.

Ecau cpaBumts ycaosust III) — V) nacrosmero pasmena ¢ momy-
menuamu 1) — III) pasg. 14.4, To oraswiBaercs, dro ycaopusa 111) — V)
OPEMEHHMBl TOJIBKO K Te€M %, KOTOPHE MBIAITCA NONYCTUMHEIMH IPH
HaJaraeMeIX OTPAHWYEHHUAX. Y CIOBME [OCTIKEHHS MaKCUMyMma ¢ (x)
Opu KOHEYNHX 3HadeHuAX x cxexyer us ) — V). Vemosua IIT) — V)
MO;kHO 0CcaabuTh, ogHAKO 5T0 Heo0X0AWMO KOMIEHCHDOBATH yBeJude-
HHeM 9HCJia CIy9aeB, KOTOpHe HeoOXOJMMO paccMOTPeTH B Ipolecce
BHIIOJIHEHUSA OllepaIyii aJropuTMa.

IipemsapnTenbubie 3ameyaHHd. Jamerms, dUTo Mmodens (1) — (2)
B KavecTBe JaCTHOIO cIydas BKI0HAeT 3a71a9y KBaJpPaTHTHOTO HMPOTPam-
MUpPOBAaHUA, PACCMOTPeHHYI0 B pasn. 14.6. Ilosromy B momemn (1) — (2)
MOTYT BO3HMKHYTH ONTMMAlbHBEE DeIleHHs TeX jKe TUIOB, 9TO W B yKa-
3aHHOH 3amade. B wacTHOCTH, omTMManbHOE peINeHHe MOKET COOTBeT-
CTBOBATL BHYTpPEHHeH TouKe 06JacTH TONYCTHMEX pellleHHHl, TPanuIHoi,
HO He HKCTPeMalbHON ToYKe U, HaKOHel, sxcTpeMantHoil Touke. [lockons-
Ky onTHMyM He 06s3aTeTbHO AOKEH HAXOAUTECA B BepinmHe sroi obia-
CTH, ONTHMAJbHOE DellleHNe MOyKeT BKI0YaTh OoJjiee 4eM m IepeMeHHBIX
Z; €O CTPOTO HOJO;KUTENBHHME 3HadeHusAmME. [lajee, Bce HOHONHAIOIImE
nepeMeHHbIe §; MOTYT NPHHUMATH WOJOKATENLHEE 3HAUEHWUS, 9TO HKBH-

an.
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BANEGHTHO HAXOMEHUIO ONTMMyMa BO BHYTpeHHeH JacTm oOiacTu gomy-
cTEMHX penreHmi. UnTaTemo cleayeT mocTapaTbcsa MOHATH, Karum obpa-
30M KaK[BI M3 TMPHBONMMEIX Jajiee alrOPUTMOB CO3/1aeT BO3MOMKHOCTE
BRI0IEHYA B ONTUMAJABHOE pelleHue O CTPOrO MOIMKUTEIBHBIMH 3HAYe-
HISIMM BCeX 7 IIePeMeHHHX I; U BCeX /m IePeMEeHHBIX ;.

Kak u B ciaydae oTeicKauus 0G€3yCIOBHOTO MAaKCUMyMa, AJATOPUTMEI
He Bcerfia cXoAATcA K II00ajbHOMY ONTUMANLHOMY DEIICHHIO; K UCKIH-
4eHuAM OTHOCATCA caydau, Korma Qyukuua ¢ (r) umeer ocolmit Buj,
HampuMep OTHOCUTICA K BOTHYTHIM ¢yuknmaMm. Ilpm srtom ofmumo me
obecmeunBaeTca CXOMUMOCTHL 33 KOHEUHOE YmCJA0 HMTepalui, JaKe ecan
¢ (x) cTpeMuTcs K HEKOTOPOMY IpPeeIbHOMY SHAYEHWIO.

Muorue aiTOpPUTME HACTOANEH TJABH yAo0HO W3IaraTh, WOJB3YACH
Takoi ke opmoil 3amucm, kakaa Omma mpusefiena B pasu. 14.4 w 14.5
OpU PACCMOTPEHMHE AallOPUTMA «CKOpe#mero MOmbeMa ¢ ONTHMAJbHOMN
AMEHON mIara», IODTOMY, Hpeskie deM HepeiTH K 4TeHui0 NajbHeRmiero
MaTepuaia, peKOMEeHIYeTcs CHOBA HPOUECTh YKa3aHHEIE pasue’s. B o0-
meM Ciiydae KPYIHONIATOBEIA METOX BRI0YaeT CAEAYIONME ONepaI(mu:

Illaz 1. Br6upaeMm OpoOM3BONBHYI0 UCXOTHYIO LONYCTUMYIO TOIKY z°.

Ilaz. 2. a) Ha wurepanum k onpememnsem HanmpaBICHHUS & (G =1.
2, ..., n). 6) OnupefienaeM AAWHY ara ¢*, MH03BOJAIMYI0 MaKCEMU-
3UpoBaThL 3uadende ¢ (r) mo BceM Jonycmumsla TOUKAM, JEIKAMUM
B BHIOpAHHOM HaIpaBjieHmu OT TOUKHA z°. IIpexpamaem pacdeTsi Ipu
t* = 0. B mpoTuBHOM cirydae mepexoiuM K mary 3.

Mlaz 3. OupegensieM HOBOE mpoOBepsieMoe peleHue

x?+i = x? + thd?v i=1,2,...,n (3)
Bosspamaemea x mary 2, samenmB z* ma z'*l.

HaumenoBaume KpyHHOIIArOBbIil MeTON BLI3BAHO TeM, 9TO HA mHare 2
HCHOJAB3yeTCAd mar OUTHMAJIBHOW JIMHb. EcAm MM BHOBB obpaTuMcs
K alTOPUTMY CKOpEIero mojpeMa ¢ ONTHMAJbBHOW JIWHOW mara, TO
MOJKHO 3aMETHTH TPH BMKHBIX OTIUYAA B (QOPMYNHDOBEe omepanuit
mara 2. Bo-mepsbix, yclioBue paBemcTsa HyJdi0 Bcex dc/0x; Gomee He
HUCIOMb3YETCA B KAYECTBE KPUTEpHs NMPEKPAImEHNsa PacieToB., 910 obbsic-
HAETCA TEM, 4TOo B CTAUMOHADHONR TOYKE 3aIadH HA YCA0GHbLIE MAKCHMYM
(GyneM HaA3HIBATEL €€ OTHOCHTEALHOI cTAMUOMapHOU TOUKOM) Bee YACTHEIE
NPOU3BOMHLIE HE oﬁﬂBaTeJIbHO MOMKHKL OBITH PABHE HYII0. BO-BTOPHIX.
ONTHMANHHYIO JUTHAY INara {* He ymaerTcs ompefenwTh TOJIBKO HA OCHOBE
¢ (2); t* cnegyer BmOupaTh TakmM o6paszom, 9ToOH Touka z'! ymomme-
TBOpsAIa orpaHmueHuAM 3afadn. [lpm BrlmoaHEHHMW [OLYIIEHHA O pery-
aspusanuu 11), ycrosue jomycTuMocTu o3HagaeT, 9470 ¢° BCEIia KOHEYHO.
Pesyasrupymolmee 3HaveHne * MOKHO Ha3BATh ONTHMAIBHOM JomyeTHMOI]
muoii wara. B-Tperpux, ma mare 2 He Bce HAampasieHHA 0613aTENHHO
OIPEJIeNIAIOTCSA MO 3HAYEHUAM O¢/01;, BRITUCTEHHBIM A TeKyIned npobHOi
{mpopepsemoit) Touru. Mcmoabsys mnpuMep, JErko OTHCKATh HPHINHY
TOro, 9TO 3HAYEHHS YACTHHIX IPOMU3BOJHEIX HE ABIAOTCA aeKBATHRIM
orobpaykeHHeM HalpaBIeHUil.
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PaccmorpuM 3agagy KBafipaTMYHOIO NPOTPAMMHEPOBAHMA, paHee
nccaenoBanuyio B pasg. 14.6.

MaKCHMHU3APOBaTh ¢ (Z) == 6x; -+ 4y -+ 225 —

1
3agada P: — 3z{— 2z, — 5 T (4)

ODPH YCHOBHAX &yt 225+ x5+ 8 =4, 6))

rae Bce z; == 0 u s 2> 0. Ilycrs mpoBepseMass ToYKa OTMpeNeNAETCH KAK

R .
z; = 1 pas Beex j, Tax 4910 (5) ymoBmerBopsiercs npu s = (; sHATeHME
¢ (z*) paBuo 6,67. ITpeamonosum, 9T0, Kak U IPA KCIONH3OBAHAN METOJla

Y %
CROpeINIero 1ojpeMa, MH IPUHUMAEM Kaykpoe d; = 0c/dx;. dTo 3HAIMT,

4
aro df = d} = O m d} = . K comanennio, B 5ToM HaIpaBIeHUN OT z*

He MMeeTcs HU 00HOTL donycmumoli Touku. BMecte ¢ TeM mpoBepsemas
TOUKA He ABJIsETCA JTOKAJIBHHM onTUMyMoM. Tar, paccMOTPUM HampaBie-
Hue d? = —1, d? = 0 u d? = 1, KoTopoe JeKUT B TUMEPILIOCKOCTH (5).
Mo:xno ybemurbea B ToM, 9To pu jJune mara ¢ = 0,1 3snadenue venaeBoi
dynrumm yayumaeres: c¢ (%) = 6,76.

JomgBogs mroru, MO;KHO CKazaTh, 9T0 OPU NPOBEpKe YCIOBUE mHpe-
KPauieHHA PacueToB, a Tak:e OPH BHLOOpE JIUHBI miaTa ¥ HaOpaBJieHHsd
CJeflyeT YIUTHIBATH BO3BMOJKHEE IOCJHENCTBHA TOLO, 9TO NPOBEpHeMas
TouKa aub0 NBUKETCA K TPaHMIe 00JacTH MONYCTAMEX PemieHM#E U J0X0-
AUT 710 Hee, Jub0 IEKUT Ha BToi TpaHule.

B caegyiomux tpex pasmenax o6Cy:KEAeTCA HECKOIBKO KPYIHOMIA-
TOBHX METOJIOB, WCHONB3YWIMX JTUHEHHOCTH orpanudenuil. UuTaTtemio
caeayer obpaTuTh BHUMAHHE Ha Herand urara 2.

Herpyano yeujers, uro neauneiinse anTOPUTME COlePKAT MHOKRECTBO
JeTanel w i pemennsd fNajke HeSONBIIAX YCIOBHHIX mpuMepoB Tpebyer-
Cs1 HeMalk#l 06beM BHUYACAMTENsHEX omepanuit. [{as Toro urobu obier-
9UTh YCBOGHHWE MaTepuaja, IuTaTeli0 PEKOMEHNyeTcsi BHIIHCHBATDH Bajk-
Hefime ypaBHEHHA M Opyrue jannpe., KeiM BOCHOAB30BATHCA STHMU
PEKOMEHJATINAMI, MOKHO OyJeT YCTPAaHUTh HOTpPeGHOCTH B MHOIOKDAT-
HOM BO3BpaTeé K NPOYUTAHHOMY paHee MaTepuaiy.

3anaua P, onmucniBaemas (4) u (5), HeONHOKpPATHO MCIOJIB3YETCSI B Ha-
CTosmiell TJiaBe [Jad jJgeMoHCTpamuu 3PPEKTHBHOCTH  AJTOPHUTMOB.
Cootsercreenno (4) u (5) caegyeT BHNncaTh AJiA CHPaBOR. EAMHCTBeHHO®
ONTHMAJILHOE pEIneHHe 3TOU 3afadM uUMeeT BuJ

T=a=0,875 7=—=0,625 z=1--=1875 ¢=7.25 (6)

BHINUINHATE TaKKe W 3TO pelnenue.

15.2. METOJ, BBIIYKJIBIX KOMBUHALIUNA

Wnes macroamero ajropurMa 3akiiodacTed B TOM, YTOOH Ha Imare 2
OIpeflelsiTh HaupaBieHHe ¢ MOMOIMBI ONTHMM3ALUOHHON 3aiaun JIUHelH-
HOT0 NIPOrpaMMHPOBAEWA, MCIOIB3Ysd JNMHeNHYI0 anmpoKcmMmanuio ¢ (r)
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M JTHHEHHbBIE OTPAHIIEHNS 33 (atH. PacemoTpum fomycruMyio mposepsie-
Mylo Toury z*. Bean sumoansercs yeaosue 1V) us pasg. 15.1 o wacTumx
npousBogubX GyHRUEM ¢ (), 3Hadenume c (z) B ToUKe z, HaxomAueics
B OKDECTHOCTH X", MO;ieT ObITh aNNPOKCUMHPOBAHO PABIOKEHUEM B P
Teiiiopa ¢ MCHONb30BaHWEM TEPBHIX HTPOM3BOIHBIX:

c@~ e+ X S, (1)

0z;
i

[MpenmomomeM, 9TO HAM YAATOCH HANTH AOOYCTHUMYIO TOUKY Z, B KO-
TOPOH MAKCHUMH3UPYETCH BHIDAKEHUE

n
a k
PR @

i=1

TPH yCIOBWU BHINONHEHWA JHHEeWHLIX OrpaHWYEHUit, HAJaraeMelXx Ha
nepemenHse. IlycTs aTa Todka z m nycm

n .
dc (xh) — dc zh) B
2 =3 2> 21 ( "I (3)
‘ zj
i=1 j=1
Torga sHpajkeHme MOJ 3HAKOM CyMMH B mpasoii wactu (1) crporo
noJoykuTenbno. Ilo Beeil BeposTiiocTH, Z He HAXOAHUTCS B HENOCPEACTBEH-
HOfl OKDECTHOCTH TOUKH ", Tak uro anmpokcmmaius (1) sBasercs mio-
xoii. B camom pene, ¢ (z) MosxeT OBITH gase MEHBIIUM, YEM C (xh). Opnua-
KO BBH/Y HEIIPEePHBHOCTH ¢ (Z) H €€ WaCTHHX TPOU3BOJHBIX CYUIECTBYeT
HEKOTODAs BBINYKJAaf KOMOMHAINA, WU CpejHeB3BeNmeHHadA, ' W Z,
KOTOpasg MO3BOJAfAET MOAYIATH yBedmdeHue ¢ () Mo cpaBHeHmO ¢ ¢ (z).
WNuapivu cnoBamm, cymecTByeT Takoe ¢, 0 << t < 1, 910, mpuHAB

(=4, j=1,2, ..., 1 (4)
OONyIuM

¢ (th) > ¢ (z"). (9)

[MockonbRY BCe OTpaHHUeHHs JHHEHHEH, BHIyKIaa KoMObummanmsa z"
u z ABJAETCA NOIYCTHMO nss mMioboro ¢, 3HaYeHHe KOTOPOTO HAXOJHUTCH
B upegenax 0 << ¢ < 1.

OmpemennM Kask0e HAaOpaBIeHWE CJAEIYIOMEM 06Pa3oM:

dhzz—x?, i=1, 2, , N \ (6)
Torfa (4) MOKHO 3ammcaTh B CTaHAAPTHOM BHIE
x?+1~x?—{—td?, i=1,2,...,n 0<t<1, (7)

4TO 9HUTATeNh MOMKET MPOBEPHTH camocToATenbHo. [[Ipeobpasyiite onmepa-
NUA CYyMMHPOBaHUA B (3) Tak, 4To0bl NpeLCTaBHTH 3TO HEPABEHCTBO
B TepMHHAX HaIpaBJeHWUIL. ]
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Hrak, BKpaTie MOBTOPHMM ToOJydYeHHbIe pesyiabTaThi. llar 2 mommno
JeTalIbHO OIHCATEH CcJefylomuM o0pasoM:

1) Ompengennm BHAYEHHA BCEX TACTHEIX NPOUSBO/HBIX dc/dz; B upo-
BepAeMoil Touke z”.

IT) Pemnm samauy JIMHEHHOI0 WTPOTPAMMUDPOBAHHKS, ONKUCHIBAEMYIO
weneBoit dymrmoumenn (2) u JAMHeHAHHIMEH OrpaHHYEHHSIMH, Tfe BO Beex
OUpAIIMYEHNAX Z; 3aMEHATCH Ha z;. OupejeauM HaUpaBICHHSA di
B coorseTcTBHE C (6).

I1T) Ecam mepasenctBo (3) He BHIONHAETCHA, TMPEKPATHM DACUETHI.

IV) B uporuBHOM ciydae OmpegesmM TaRkyio JJMHY. Uara t°, Tpm
KOTOpOHl MakcHMuUsmpyeTcsi 3Hauenume c (z*° 4 td*) mpu 0 <<t << 1.

Ecau ontumanbuoe pemnienue z 3afa4n JHHEHHOI0 TPOTPaAaMMUPOBAHHA
Ha HTepaluu k MO3BOJAET [OCTHYL PABEHCTBA MERAY ABYMA CYMMaMHI
B JIeBOit 1 TpaBoii wacTAX (3), TO TeKyIMag MpoBepAeMad TOUKA £ ABJIALT-
cA OTHOCMTeNbHOH cTaruonapmoii Touroil. Hepeako ato osnauaer, dTo
B HEMOCPe/ICTBEHIO 0KPECTHOCTH Z° He CYIMecTBYeT MONYCTHMOM TOUKH,
B KoTopoii ¢ (z) mpesbimaer ¢ (z*). (OmHako MOKeT CAYYHTHCH, UTO T
ectb He 6oxee wem Toura meperuba.) Bmecre ¢ Tem 06brano He cyimecTByer
TaKoi mTepamuu k, HA KOTOPOH JeBas u upaBasg dacTu (3) PaBHB MEKLY
co0oii. Tem me menee qiasa A1000f TPOU3BONBHON HCXOIHOH MPOBEPAEMON
TouKm z° MeTo;T Beerja obecmeunBaeT cXOMUMOCTE K HPeIely B CIeVIOWEeM
CMBICJIE:

A) Bes mocieoBaTenbHOCTS ¢ (") MOHOTOHHO BOBpAcTaeT, CTPEMACH
K UEROTOPOMY IIpefeny.

B) Ilo kpaitueil Mepe mOANOCTEN0BATEIBHOCTH I CXOAMTCA K HEKO-
TOPOH AONYCTHMOH TOYKe X.

B) Touka x sABIfETCA OTHOCHTENBHOH CTAlMOHAPHON TOUKON; 3TO
3HAYNT, 4T0 B z aub0 6ce dHacTHblE IIPOM3BOJHBE PaBHBl HYIK, Jubo0
HEKOTOPHIe YaCTHHE NPOW3BORHEIE i€ PABHBI HyJI0, OXHAKO B JOILYCTHMOIL
OKDEeCTHOCTH & He TpeACcTaBIAeTCA BO3MOKHBIM YIVUNIATH 3HATeHHe ¢ ().

PaccMoTpuM BasKHBIL 9acTHBIN caywail Borumytoctd c¢ (z). HamonmauMm
ompejelneHue: QYHKIUA MHOTMX TEpPEMEHHEIX ¢ (z) ABJAETCS BOTHYTOI,

ecau OiA MoOHX ABYX TOUER X U Y, £ 5= Y, U aas awboro p, 0 < p << 1,
BBHITIOJTHAETCS YCIOBHE

pe(x) +(1 — p)e(y) <clpz;, + (1 — p)yy,

.o DTy T+ (1 - p) yn,];

dynrnus ¢ (r) ABIAETCH CTROro BOrmyToii, ecau aas 0 << p << 1 Hepa-
BEHCTBO fBJSETCHA CTPOTHM.

Ecnu ¢ynknus ¢ (xr) BOTHYTa, TOYKA Z BCerja npeficTaBiseT coboi
L0GaNbHE ONTHMYM, A ¢ (Z) JefCTBUTENBHO SBJIAETCA MAKCHMaTbHLIM
sHagenmeM ¢ (r). Bosxee Toro, B 5ToM caydae MOMKHO HAWTU ONTHMATHHYIO

Iy mara £*, BOCIONB30BABIINCH METOOM IOMCKA B OJHOMEDPHOM IIpo-
CTpaHCcTBe, KOTODHIH omucad B pasi. 14.3.
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CremyeTr oTMETHTPH IIEKOTOPHIE BarKHEIE 0COOEHHOCTH METOA BRINYKJIEI \
KOMOMHANUI.
I) Toawbko cayuaitno kakmoe us manpasienuit (6) Momker oKaszaTbhbes

PaBUBIM COOTBETCTBYIOMEHl JacTHOH mpou3BOAHON QyHKUHUHA ¢ (Z) B TOUKe

h
z". B ofmem crydae me obs3aTessno, 4robn Kamgoe di OHIO paBHO

HampaBJIeHHI0 CKOPeimero moAnseMa B IPOBePAEMON TOUKe.

IT) IlockonbKy 2z — ONTHMAJBHOE pEIIEHWE 3a7a9u JWHEHHOTO [po-
IrPaMMIPOBAHMA, UMeI0OIeH m OTPAHUYEHUH, B 5TOM DEIIeAH COMePIKUTCSA
ne Gomee weM m CTPOro IOJOKHUTEIHHHIX mepeMeHHHX. Tem He MeHee

ecin zi == z;, To 237! Gymer B coorsercTBumM ¢ (4) oTamEaThCH OT Zi.
WnrvMu cioBamu, mpu mepexofe K cieAyolledl mTepanum MOTYT H3Me-
HUTHCA 3HAYEHUA 6Cex Zj.

ITII) Ecau cucrema nauHeftHEIX orpaHudeHmil ofmamaer crenuasibHo
CTPYKTYpPOH, Hampumep ecim oHa obpasyeT ceTeByio MOJedh, TO Ha
mare 2 OPH HAXOMJEHUM ONTHMAJBHOTO pEIIeHdd 3a71a9d JuHeHHoro
OPOTPAMMHUPOBAHUA 3TO OGCTOATENLCTRO MOKHO HCIOJIB3OBATD.

1V) Ecam neneBas (QyHKIUSA XapaKTepH3yeTCsA NUIlb HE3HAUNTEh-
HOW mHeJuHeHHOCThI0, TaK 9YTO OONBPMHUHCTBO TEPEMEHHHBIX &; BXOAUT
B IeJeByI0 QYHKIWIO JnHEHHO, ¢ KospdunuentaMu c;, To B (2) xoaddu-
IUeHTH TPHU STHX IePEeMeHHHX TAK)KEe PaBHHI ¢;. JTO YOPOIAeT BEIYACIHIE-
HUA Ha Imare 2.

V) Ecau ¢ () BorHyTa, To HA Ka:KIOM HUTEpPAIMM MOKHO BHUMCIHTDH
BEPXHIOI0 TPaHb ONTUMATHHOTO 3HAYEHUA ¢ (Z). ITO CBOHCTBO ocobenuno
MOJE3HO, MOCKOAbKY BEPXHIOW I'DAHBb MOKHO MCIOJL30BATL JJIA Oupeie-
JeHHUsT MOMEHTa HPEeKPANIEHNsA UTepanuil B CBS3HM € TOCTH;KEHUEM JOCTA-
TOYHO XOpOIIero pemeHus. PacdeT BepXxHe#l TIpaHm OCHOBAH Ha TOM
obcrosTesbeTBe, 9TO0 Tpu pasnoxkennu ¢ (x) B pag Teiimopa ¢ mcno.ab-
30BAHKEM II€PBHIX UPOM3BOIHKEX, T. €. DU Pas3aoKeHuu, anaaornguom I),
sHauenue ¢ (r) 3aBHIUNAETCsA, €CIH aTa QyHKOUA BormyTta. Ilyets x —
ONTUMANBHOE pelmeHue; TOTAA

¢ @ <e @)+ 3 B @ —al) <o () +

=1

n zh _
+ e E=d)  ®

i=1

rfie MepBOe HePAaBEHCTBO CIETyeT W3 YCJIOBHA BOTHYTOCTH, a BTOPOE —
u3 dakTa omTuMuH3anuu upu nNedeBoir Qymrruu (2). Taxum obpasom,
BEeDXHAA TPaHb mpejcTaBiseT coboit Bupaskenue B IpaBoil dactu (8).
TMockonpry aTa rpann He 00653aTeNbHO YMEHBINASTCS HA KaKIOH HMTepa-
UH, cJejlyeT 3aI0MUHATH HaMMeHbINee 3HAUeHUWEe BepPXHEN I'DaHM, LOJy-
YEHHOE HA UPEHYINUX HUTeparusx.

CxoguMocTh aJTOPUTMA MOMHO YCKODHUTH € IOMOIIBI0 DasOsKenuns
B psaj Te#inopa ¢ mCmoNb30BAHMEM BTOPHX NPOM3BOAHKIX, 9TO Ha mare 2
NPUBOMUT K 33/[a4e He JIWHEHHOI0, 8 KBAJPATHIHOTO TPOIPAMMUPOBAHUS-
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CooTBeTcTBYIOmUM 06pasoM H3MeHAETCA U HepaBeHCTBo (3): B mero
TOTOTHUTETHHO BKIOUAIOTCH CIAraeMbie, CBA3AHHBIE CO BTOPHIME JaCTHB-
MH TPOH3BOUBIMH.

Ipumep. J[laa toro 4ro6H UPOAEMOHCTPHPOBATH 3PPEKTUBHOCTD
JIAHHOTO METOJa, PACCMOTPHM 3a7a4y P, upuBeAeHHEYI B KOHIE TpeALIy-
mero pasgeaa. CooTBeTcTByOmas 9ToH 3ajgave JWHeapH30BaHHAA LeJe-
Baa Qyuxmua (2) umeer BuK

16 (1— a2+ 14 (1 — ) 2+ [2 (1 — 5 2b) | (9)

Ilpn Hanuunu eMUHCTBEHHOTO NUHEHAROTO OTPAHMYCHUSA 3a7a9a JUHeH-
HOTO TIPOTPAMMHPOBAHMA MMeET TOMBKO cienyiomme 0a3HCHEE NOIYCTH-
Mble pPemeHus:

Touxa 1: 2z, =4, z,=0, z3=0;
roura 2: z, =0, z, =2, z3=70; (10)
roaka 3: z; =0, 2z, =0, z3 =14

rousa 4 z, =10, z,=0, z3=0.

Yrobm UuTaTeTH MOT mPOBEPUTH, HACKOIBKO XOPOIIO OH YCBOMI H3IO0-
JKEHHBI BBIIE MaTepHas, €My peKoMenayercs paspaborats mpocToe
IPaBHJIO, MO3BOJAIONIEE OTIPE/ieNNTh, KaKas W3 9THX ToUeK OUTHMAJbHA,
ecau sHauenus z; B (9) M3BECTHHI.

QDopmyna oupenenenna niauael mara (7) us3 pasg. 14.5 tarske Moker
OBITH 3/1eCh MCIOABL3OBaHA, IJIA Uero TpebyeTcs Wb He3HAYUTeTbHAS
ee MoamdmKAIHA:

6 (1= dy -4 (1—2) dy+ 2 (1= ) 4 1

OnrumadnHoe {=min

1
|
‘) 7 N ’ J y
6 (dy)? -4 (42 o (d)?
(11)

rae HaJACTpouHBIl mHAEeKC %k AJIA KPATKOCTH OIYIIEH.
HanomMauM, 9To €IMICTBeHHOE ONTHMAJLHOE pelieHue HMMeeT BHJ

Zi:—;—:o,875; ;2:—2—::0,625; ;‘3:17’;—:1,875; C(Z‘):7,25-
(12)

Mo:xHO MpOBEPHTS, UTO ecin B KauecTBe TpoBepseMoit ** UPHHATH Z,
6 12 6
To muexesas Qynknmsa (Y) unpunnMaer BEA ¢ 2y + g 2 + 5 2

B pesyaprate kaykmas m3 mepBeix tpex Toger B (10) orasniBaeTcs ONTH-
MaJbHON JJIf COOTBeTCTBYOINEH 3a7ady JTHHEHHOTO HPOTPaMMHPOBAHUA
¥ fiBe BeIMUYMHBI, NpejcTaRAAlomue coboii JeBylo M OpaBylo Hacru

KOHTPOJLHOTO HePaBeHCTBa (3), paBHB mexly cofoil; 3TO 3HAYUT, UTO &
ABIAETCH OITHMYMOM.
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IMpeamomoum, 90 B KadecTBE MCXOTHON TOUKHU OIS HTOTO HpPHUMEpR
OPH MCMONH30BATIMN METOAA BHINYKINX KOMOMHANIWE LPUHATO peilienwue,
B Kotopom Bee ) = (. Tlposeppre, 9TO MpH JUHEAPHU30BAHHONE TeTEBOIL
dyurnun (9) toura 1 B (10) smasercs omtumansuoii. B pesyabrare
noxydaem, 910 d} = 1 — 0 =1 u d} = d; = 0; cormacwo (11), coor-
BEeTCTBYIONiasi onTuMaapnas aamna mara 2 = 0,25. Torga nma ocnosamun
1
T 4 =1
xy = x; = 0. Pesynsrare maasHeHmux uTepanuii mpuseleHsl B Tabuu-
e puc. 15.1.

Gopmyas (7) pas caenyomei uposepsemoi Touxu 2 = 0 -+

¢ (z) = 6xy--bday}-205— 3ri — 21‘%——:13— z3,

Ty 420y 423 <4

M een || || e e
0 0 0 0 0 0,25 24 1
1 3 1 0 0 0,48 1 3
2 4,92 0,52 0 1,92 0,12 13,56 1
3 5,417 0,920 0 1,699 0,26 11,50 2
4 6,222 0,677 0,529 1,250 0,06 10,21 1
5 6,338 0,871 0,498 1,177 0,16 8,09 3
6 6,480 0,730 0,418 1,633 0,04 9,32 1

10 6,717 0,768 0,484 1,670 0,03 8,73 1
11 6,748 0,868 0,469 1,618 0,07 7,82 2
18 6,907 0,806 0,532 1,725 0,02 8,16 1
19 6,919 0,868 0,521 1,691 0,04 7,59 2
20 6,934 0,830 0,587 1,617 — — —

Ontn- 7,25 0,875 0,625 1,875
MabHbIe
3HAYEHUS

P uc. 15.1. Metoy BHIYKIBIX KOMOMHAIIMIA.

3aMeruM, 9TO HAa HOCHCAYIOIIMX WTEPALMAX 3Hadenusa ¢ (r) BHavaie
GEICTPO BO3PACTAIOT, HO IOC/E IMATOKH MTEPATHH POCT CUJIHHO BaMegiseT-
cs1. Takoe moBeleHme TUNMYHO IJA METOA, HMCHOIB3YIOMETO TOIHKO
mepBHe npousBoaaile. Ciaeqyer Takske OTMETHTh, 9TO Ha Kaodl deTHO
UTePAlH ONTUMAIBHBIM pelmenueM 3a7auyd JTHHEeHHOTO IIPOrpaMMUpOBa-
Husa asasgercsa Togka 1 B (10), Torga Kak Ha HEYETHHIX UTEPATMAX ONTH-
MaJLHB TOTIEPEMEHHO TOYKH 2 M 3. JTO depefoBanme oOyCIOBIMBAET
saryxaiouue Kojdebanua snavenuii z?. Haxowner, oTMeTHM, YTO IIPOBEPsIE-
MBIe T HAXOJATCA BO BHYTpEHREH 4acTy 00JACTH OIYCTUMHIX pelienmii,
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ompefleifieMoll NUHEHHEIM 1ePABEHCTBOM, XOTA ONTUMAJIBHOE pelleHne
COOTBETCTBYeT IIPeBPailleHni0 9TOTO HEPABEHCTBA B PABEHCTBO.

Jaa cpaBHEHHA paccMOTPUM pe3yABTATH IPUMEHEHHA AJTOPUTMA
g TOM cJaydae, ecam x° — ofHA M3 OCTANBHHIX SKCTPEMAIBHHX TOYEK
B (10) mmm sxe Toyka, maa worTopoi Bee 2§ = 1 (3Ta ToUYKA TaKe B TOU-
HOCTH COOTBETCTBYeT TNpeBpalieHHI) JTUHEHHOTO OIPAHMYEHUS B DaBEH-
¢tB0). Cropocth cxommmocTu ¢ (z*) XapaxTepuayeTcs JaHHBIMHE, IpHBe-
menusiMu B rabauue pme. 15.2. 3amernTe, HackoabKo Geicrpee c (x*)

Touka 4
W | et | Tomaz| | -
1 3,000 4,571 6,000 7,167
2 4,920 7,020 7,143 7,219
3 9,417 7,187 7,228 7,236
4 6,222 7,224 7,244 7,244
b) 6,338 7,239 7,248 7,247
10 6,717 7,249 7,249 7,249
20 6,934 7,249 7,249 7,249

OntuManbRoe 3Havenwe c(r)=7,25

P uc. 15.2. CKopocTs cXonuMOCTH 3lavenns c (z).

opubIm;aeTcs K MaKCUMyMy OPH [BUKEHHH U3 3THX HCXOAHHIX TOUEK.
Ilocne pecsiToit uTepanuu He ToAbko ¢ (z*) mouT:H paBHA ONTHMANBLHOMY
3HAYEHMIO, HO U COOTBETCTBYIOMME I, OTAMYAIOTCH OT ONTHMANBHEIX Z;
menee gem ma 0,03.

Cpasumy pesyabraTel B apyrom caydae. Ocaabum orpanmuenwse,
HPHITAB TPaByI0 4acTh paBuoil 6 uiam 8. B »Tux nByX coydadAx orpanmue-
HHe He ABJACTCA CYIMECTBeHHKIM — B TOM CMEICIe, 9TO 0e3ycaosHoe
omtumanabHoe peuterme (xy = 1, 2, = 1, 23 = 3) HomycTuMO; 3MaYeHHE
uesieBoil GyHKIUM AJA Hero cocTasiaseT 8. Ecau mpaBas gacTh orpaHuge-
Hus paBua 6 W ME HagmnaeMm co Bcex z) = 0, mpoBepsieMoe penienme
mia k= 20 mmeer Bum: 22 = 0,9162, 22° = 0,8307, x¥ = 2,3585,
¢ (2?0 = 7,7844. W 3peck cXOoMuMOCTH TOCJHE MATO{ WTePALMH IPE3BbI-
qaitio samenqasercsa. Ilpm mpaBoil gacTm, paBHO# 8, peayabraThl mMocJe
urepanun 20 Hamuoro ayunre: z2° = 0,9851, 22° = 0,9485, 2}’ = 2,7668,
aro gaer c¢ (z%%) = 7,9759.

15.3. CAMIIJIEKCHBIII METO]I BOTHYTOTO NMPOTPAMMHUPOBAHUA

Kak Bugmo @3 camMoro Has3BaHWA, HACTOAMHUN aJTOPUTM TIO3BOJIAET
HOJY9HTH ONTHMAJBHOE peuienme, ecam OYHRHEA ¢ (¥) BOTHYTA; OH
OCHOBAH Ha ODBIYHOM CUMHJIGKCHOM METojle, B KOTOPHIH BHECEHBI HEKOTO-
PHle HesHauMTeAbHBIe maMeHeHus. [lo cymiecTBy, 37ieCh COMETAIOTCH MAEH
CHMILJIEKCHOTO METO/ia ¢ JIBYCTOPOHHUMM OTPAaHMYeHUSAMHI Ha MepeMeHHEIe
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(pasm. 5.10) m KBajpATLYNOTO CUMILIEKCHOro meroma (pasm. 14.6). Kak
B MeTOjie ¢ ABYCTOPOHHUMY OTPAHUYEHNAMY, B HACTOSAIIEM METOJ€ UCTIOdb-
3yeTcH cueTeMa TOJLKO JIUINL U3 m orpanmyenuit. Mcxonnbie «cTpyRTYp-
HEIE) MepeMeHHbIe flelaTcs Ha Oasucunie u HeGasucHBIE, MPUIEM HEKOTO-
phic HebGasucHEe IepeMeHHbIe MOTYT BCE jKe BXOIUTH B pellleHne ¢ I0J0-
JRETeNBHIMHA 3HaYenuamMu. Kark B KBajgpaTHYHoM CHMILIEKCHOM METOJE,
paccMaTPHBAETCH PEBYJIbTaT 3aMeHHl HA KajKIodl mTepaumu TOJBKO
opmoit mepemennoit. Ecian snadenue soibpanHoil Hebasncuol mepenenHoii
MO;:eT OBLITH HBMEHEHOo TAK, 9T0 3BHAYeHNE 1eJIeBol JyHKIUN yBeJnUnBaeT-
¢, TO 9TO W3MEHEHME OCYLIECTBJAETCHA C coOmiofieHueM YCIOBHI COXpa-
fIeNIUA [OMYCTUMOCTH, TpuYeM ¢ obecmeueHneM MaKCUMAJBHOTO MPHPOCTA
sHadenys neneBoll ¢pyurun. Hanbouaee BayRHAM OTIHIHEM 3TOTO MOIXO0-
& 0T HM3JIO}KeHHOTO BEIIUE METOfia BLIIYKJILX KoMOuHAnuil gBJNsAETCH TO,
ITO NPH HACTOAMEM MeTOfe Ha KaKA0M WTepaiim MEHAKT 3HAYEHWUA He
Gosee (m + 1) mepeMeHHHX, a HMeHHO mepeMeupHe TeKymiero 6asmca
u poiGpanbaa uebasucHaa nepemennas. Kcam c (x) He BOrHyTa, METO[
TO3BOJAACT HONYIUTH OTHOCUTENBHYIO CTALIMOHAPHYIO TOUKY.

Iycrs 2* — mposepaemas fonycTHmas Touka Ha mrepanmu k. Jlas
OPOCTOTH MBJAOMKEHUS IIPEJUOJOKUM, UTO IEPEMEHHLIE TPOHYMEDOBAHBI
TakuM 00pasoM, uTo B Oasuc Ha mrepanuu k BXOJAT Ty, Loy - - -y Tms
& Tmyty -+ -y Ty ABIALTCH HebasuenuMu. OOpaTure BHHMAHUE HA TO,
aro BBOAMTCA obozuauenme N = m - n, Tak 9T0 NONOJHAWIINE [epe-
Mennpie 0603HAYAIOTCH 3/ECh TEM ;Ke CUMBOJOM x. IlycTh ma mrepamum &
cHcTeMa JMHEHHBIX OTpaHmueHHil DpeNCcTaBlIeHA B TAaKOM ;Ke BHAE, RAK
OpU UPUMEHEHWU CHMINIEKCHOTO MeTOna:

1'1 + lfj,m+11’m+1 + [ + th:CN ::771 (chOKa 1),
Zq + by om+1Tm1 -{— C + tonT y = b, (crpoka 2) (1)
T+ toms1Tmar + « - & tunZy = bm (cTpoxa m),

Tfie JJIA IPOCTOTH 3aMMCH ONYIMEeH HAncTpodnkiil mumerc k. IJockoanKy
TpH MAHHOM aXTOPATME HEKOTOpPHE W3 HeOA3ZMCHEIX IEePeMEeHHBIX MOTYT

IMeTh CTPOr0 MOJXOKETENBHEE 3HAYEHUA, b; MOMeT OHTL OTPHIATENH-
suM. CoOTBETCTBYOIIEe YCJOBME HEOTPHUIATENHLHOCTM A TOUKH I
MOKHO 3ANMCATH CJAENYIOIIUM 00pasoM:

:C,~=bi~——_2 tij.Tj}O, i=1, 2 ..., m. (2)
j=m-+1
Coobpaskennsa, mMo3BoIANIHE 000CHOBATH NPUMEHHMOCTH IeNeBOIl
GYHKIMA B H3I0;KEHHOM BBIIIE METOJIE BHITYKJIKX KOMOMHAIMIA, 0CTAI0TCA
B cwie u 3mech. [IpomiurocrpupyeMm BCE 5TO HA KOHKPETHOM IpudMepe.
Paccvorpum dynrmuo

N 0
Z—%—(JJ—“% )

1
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AT, OPpeIcTaBdaAda eée B TOM Ke BUe, KaK B CUMIOJEXKCHOM MeTOo[1e,

dc (z?) de (zk)
0T oy T T Ty, Em T
dc (zhk de (zh
-—%-me—...—f——%ﬁ%)—-xN:O (ctpoka 0).  (4)

Ecnu 08 31ech UpUMEHANCA CHMINIEKCHBIA MeTOM, TO KODGQUIHEHTH
crporn O gag moboit mepeMennoit, BXoAmeit B TeKymuil 6asuc, 6wam 6L
paBHHE Hy . s Toro 9rofH u B JJaHHOM MeTofle ofecieduTs BHIOJHE-
HY€ aHAJTOTUIHOTO YCIOBUA, UCKIAIOYUM Ly, . . ., Lp, U3 (4) Ha ocuose (1).
I'oBopss KomkperHo, B cayuae Kampmoro =1, 2, ..., m YMIOOKUM
crpory i ma dc (z*)/dz; u upubanmm momywemwoe mpomspesenue k (4).
B pesymerate aToro moayuum

) "}— 0x1 + e + Oxm + to, m+1Cm 41 "}— [T
cv . F oy = by {ctpora 0), (5)
rge 6331"0}13[)5[ HUCOOJL30BAHUIO IIpomecca HMCKJANYEHHUT

m

toj—=—2 dc (z®) hij— de (zh) , j=m-+14, ..., N. (6)

0z dxj

i=1
[Ecan Om1 ¢ (x) 6uira dunefinoit dyHKIMeH, To Kaxlasg ee 9acTHAS IPO-
n3BoOfiHAA H0 0a3MCHON mepeMeHHOM Z;, IPOCTABIEHHAA TIO]] 3HAKOM CYM-
mbl B {6), Optna 611 paBHA KOPOHUIIMEHTY ¢; TPY HTOH INEPEMEHHOIT B HCX 01~
Hoit memenolt (QyHruum.] 3HaUeHHe f;; UMEHYETCA NpUBENEHHOH (Win
OTHOCHTENbHOI) yacTHOil npomaponmoil. Hak ymomMmmramoch Bhlule, Hajl-
CTPOYHBIH WHIEKC & B IePEeMeHHLIX 7o; OIYIMEeH [JAf IPOCTOTH 3aIHCH.

Tlocroapky komcTanta by B mpasoit gactu (D) He UTpPAeT POJM LPH AATb-

HeAmux pacgerax, ycJaosHo 0b6o3HaduM ee cumBogom 0.

Kak n B cumiiekcHoM mMeTofe, 3HAYEHUE fo; MOYKET OLITH MCTOAKOBA-
HO chaenylomum obpasoM.

Uurtepupetranmusa nwod3ddmupuentTon crporu 0.
Kamauit xosppunuent npum nebasucuoit mepemenHoil orobpaj:aeT ckro-
pocmb BoapacTanusa (MAs OTPUIATENLHLX Ko3ddmiuenton) mian yOeiBa-
una (V1A TOJOKETEIBHBIX XKoodduimenTtoB) sHadenusa GyHxuunm c ()
IPpH yBeJIUIEHHU COOTRETCTBYIOMeH nHe0a3zMCcHOIN TepeMeHRoH IO cpas-

R
HeHHK) C ee TeKyU(uM YDOBHEM Z;.

3nech ciaefyeT clenaTh HeCKOJBKO 3aMeIaHUA [0 TOBOAY Cojlepsia-
TeALHOTO W YUCJAGHHOTO 3HAYEHMET DTOT0 HCTOJKOBAHHUA.

Ilycry na utepammu & Bee to; == 0, 1. e. Bee fy; —«IONOKATENBHEE
KoagduimenTey. fBisgeTcA nu pemieHue ouTmMasdnHeiM? Jla, aBiAeTcH,
ecian Bce uHebasmcHble NMePEeMEHHBIE WMEOT HYJEBHE 3HAUSINA, IOTOMY
9To B oTOM cayuae meboiwmioe Bospacramue 6ol HebazmcHoll mepe-
MeNHOM Z; MpUBeNeT K yMmenbienuio ¢ (z) mo cpanmenuio ¢ ¢ (z7). Coot-
BETCTBEHHO 1" — OTHOCHTEJbHAA CTAIMOHAPHAS TOYKA, a CJAEJOBATENT-
HO, U OUTHMAaJbHAsA TOYKA, TAK Kak ¢ {z) Bormyra. Ofmaxo ecim Cyme-
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CTByeT HebasucHAs mepeMeHHasa Z;, UMeINas IOJIO0KATeNbHOE 3HAYerune,
h
n ecam fy;z; >0, T0, BOBMOKHO, PeHIeHHE YNacTCA yJAYUMHTDH, yMeHb-
K
wue suadenme zy. Kcam y/HOBAETBOPAIOTCA oba ycaosusa

Bee tp; =0 u Bee tojx? = 0, (7)

TO .Zl?k ABJACTCA MCTUHHBIM OINTHMYMOM.

Ipenmonomum, gro ycmosusa (7) noJHOCTHIO He BHIIOJTHEHBI: HMEETCH
aub0 OTPHLATENBHHN KO3(QQUUUEHT f,;, A0 LOIO0KUTENbHOE LIPON3Be-
JeHne tojx?, anbo TOo um jpyroe opHoBpeMenHo. Torja meobxopmmo
BEi0pate HeOasuCHYW TePeMEeHHYI0 W NW3MEHHTh ee 3HaYeHume, CTPeMsch
VIYUIIUTL TeKYIlee sHadenue uesneBoil Gynkmuu. J[asa aToro, Bo-mepBLIX,
ONpeNe UM, Kak M IPH MCOOAb30BANMuU Kpumepusf [ CHMILICKCHOrO
MeT0Ja, HAaUMEHBINU U3 Kod(QPUIMEeHTOB f;:

min (o1, - -+ ton) = fop = tmin- (8)

OueBunno, 9T0 Imin << 0 u ecam ycaosme (7) He yHOBIETBOPAETCH, TO

{min MO’KET WMeTh ¥ OTPHMUATeJbHOe 3HadeHme. Bo-BTOpHX, ompenesnnmm
k

Banboabmee 3nadenme fq;7;:

k R
max (t017 xi", ey tON‘IN) = toqxq = tmax- (9)

Ecan (7) ne yaoBieTBopsaercs, tyax == 0 1 MOsKeT EMeTL IOJIOKATeIbHOE
snauenne. 1lpu ycaoBuu, uro (7) He BHIIOJTHSAETCA, MOJKHO CYMTATh, 9TO
au00 Iy in, 60 Inay, 1100 T2 U APYTasg BETUIAHDI OHOBPEMEHHO ABIAIOT-
¢A HeHyJeBHMHU. MOMKHO MOKAa3aTh, 9TO CIPABEIIMBO CJIEAYIOIIEE HpaBu-
a0 Boifopa usMmeHAeMo# nebasuUCHON mePEMEHHOM.

MIpasuao BmbGopa maMenmngeMolm HebaszucHOMN
mepemeHnnoi# KEcim ycrosue (7) He BHIOONHAETCH HPH typ <<
<< —tmax, TO CHEAYET YBEIHUNTEH 3HAUEeHHE NMePEMEeHHOM Zp; B IPOTHBHOM
caygae cieflyeT YMEHBUINTh 3HAUEHWE NepeMeHHOH Zg.

Ilocne BrGopa wusMenseMoii HeGasucHON IepeMeHHOH HeoOXoAWMO
BHIYMCINTL COOTBeTCTByloIMue Hamnpasaenus d;. Bee d; = 0, 3a uckaw-
yeHueM TeX j, KOTOPHeE COOTBETCTBYIOT Ga3UCHHIM II€DEMEHHEIM W BriOpan-
noii HebGasucuoit mepemennoil. CHagama paccMoTpuM ciaydait Beibopa Zp.
3ech MOKHO YCTAaHOBUTH CJIeAyIOlIee NPABUIO HA OCHOBE IPOCTON MORM-
¢uramun xkpumepus Il cUMINEKCHOTO METofa.

Ipasuao Bubopa manpasaseHuil npu yBedIH-
YeHHUHU ZIp. &) Brumcanre ormomeHusa x;, oumpereleHHHe Ho QopMy-
e (2), k¥ woaddnumentam f;p (He paccMaTpuBaiiTe MU TOM T€ OTHOIIE-
HUs, B KOTOPHIX 3HAMEHATENDb SABIAETCH HYJEBHIM MJIHM OTPHIATENBHEIM).
6) O6osnaubTe dYepes r 3HAYCHME HAWMEHEBINTETO M3 HTUX OTHOMICHWUIA.
B) Ilpmmure dp =r mw d; = —t;,r (i =1, 2, ..., m).

Temepsr mepelifieM K ciydai0 BHOOPA Zg. J/iech IPABHIO CTPOUTCH
HAa 0CIIOBEe TPOCTOi Mofuduxann xpumepus I1 jis CHUMIIEKCHOIO MeTOo-
Ja ¢ ABYCTOPOHHHUMM Ol DAHMUEHWSAMM HA IepeMeHHHIC.
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IIpasuno BHOGopa HampaBJIeHUHA OPU yMeEH b
meHNHU % a) Bedmeanre oTHOmEHHA —&;, ONpeJieIeHHbIE 110 GopMy-
ae (2), ® kospdunuentam t;, (He paccMaTpHBaiiTe IPH HTOM OTHOIIEHMSH,
B KOTODHX 3HaMeHaTelb SABIACTCA HYJIEBHIM HWIM TOJO0RHTEILIBIM).
6) ObosznagpTe R 3HAYEHHEe HANMEHBLUIETO M3 BTHX OTHOUIEHHH W r =
= min (R, 2%). B) Upmmure dy = —rm d; = t;pr (i = 1, 2, ..., m).

OtmeTnm, uto B oboux caywasx r == 0. (Ecan r = 0, 10 8ce d; = 0,
OIIAKO PACYeTH NPEKPamaTh BCe jKe HE CJefyed.)

Haxonen, mocie TOro Kax onpejeieHH HaupabBieHus, HeoOxommmo
BEIYMCINTE ONTHMAJBHYIO JUIMHY IAra f, TeM CAMBEIM 3aBepINas pPacueTHi
mo mary 2. Onepanuu 5TOTO HIATA OCTAIOTCA B TOYHOCTH TAKMMMU K€, KAK
B METOleé BHINYKJIHX KOMOMHAIWil.

Ha mrare 3 moas mpoBepseMas Todka x'*! BerumcaseTrcs Kak 0BHIYHO.
Ecnm onTmmanbpras nauna mara t* Je;xmT B muTepBase 0 << t* << 1,
BO3BPATUMCA K INAry 2 W IOBTOPUM MPOIECC, MEPEeCMOTPER 3HATCHUA
to; B (6) a7s moBOM TMpOBEpAEMOW TOYKHU Z2**1. (3To Bcerga BO3MOKHO,
ecay TepeMeHHas ¥, yMemblmaercsa, a r < [1.) Onmako B caydae onTH-
ManbHo#l maammel mara t° = 1 (aro okemBadentHo r — 0); mpemme ueM
BO3BPATUTLCA K INAarTy 2, HEOOXOAUMO BHIIOJNUTEH cMeHy Gasuca, a umen-
HO BBecTH B Gaslic MEPEMEHHYI0 X; WIM Z; (Ty W3 HUX, KOTOpPas ompeje-
ageTcA mOpaBmiioM BeiGopa u3Mensemoil HeGa3UCHON  mepeMeHmoi)
U UCKJIOUATH U3 0asuca Ty IEPeMEeHNY, [JIA KOTOPOW 0CTUTaeTCH
3HaYeHNe OTHOIIEHMsI, COOTBETCTBYIOIIEE T

Tenepsr mpusepeM 00Iee OnMCAHHE NPOMIBOJNBHO BEHOpPAHHOUW mTepa-
muu k anropurma. Terymas mpoBepsAeMas TOYKA X° ompenelnserca Habo-
pom GasuCHEIX TepeMeHHHX ¥ HaGopoM HeGa3MCHHYX NEePEeMeHHBIX, NpPH-
9eM HEeKOTOpHEe W3 MOCJefHNX MOI'YT HMETh LOTOKHTEIbHbIE 3HATEHUS.
Urepamusi BKaogaeT ciejyioNiue ONepanuu:

T) Bouucienune mpuBejleHHEIX YaCTHBHIX IPOM3BOAHBIX 10 dopmyie (6)
U BHIIOJIHEHNE MPOBEPKHM HA ONTHMAaABHOCTH coraacHo (7). Ecim Boamosk-
HO yayduleHue, caefyeT BHOpPATh H3MeHAEMYI0 He0A3UCHYIO IepPeMeHHYIO0.

I1) Ompenenenne HaUpaBIeHUA U3MEHEHUs] TEKYImUX 0a3MCHBIX mepe-
MEHHKX ©n BhOpaHHONW He6A3UCHONW NepeMeHHOli; 5TH HAIPaBJIEHHU
BHUHCAA0TCS TakuM o00paszoM, urToObl P ONTHMAABHON JIMHe IHara
" — 1 pemrenme 0CTaBaIOCH AOTMYCTHMBIM.

I11) TIpowsBopgumEil moce onpefeleHns HAPABICHUN pacueT AIUHEL

mara ¢*, MakCHUMU3UPYIOLEH 3Ha9eHUe MENeBON QYHKIUN UPU [BUALCHUAM
B BEIGpDAaHHOM HANPABJICHHH 0T TOYKHM Z*, T. €. Makcummaanus ¢ (z* +
+ td) mpm 0 < ¢t < 1.

IV) Bumoamaemoe COOTBETCTBYIOMUM 06pazoM CMemieHHE mpoBepse-
MO# TOYKH, KOTOpPOe NPOUBBOLUTCA TOTHA, KOTJA ONTHMAJBHAA IAHHA
mwara t* = 1; g1s 3aBeplueHHA UTepanuu k TIPOU3BOAUTCA cMena Gaszuca.

Ilpy  HWCIONB3OBAHMU  HACTOAMETO  AJTOPUTMA TapalTHPYeTcs
¢ (z*1) > ¢ (2%). Onmako AJA GOKasaTeabCTBA TOTO, uTO C (z") B Tpe-
filele CTPEMHTCA K MAaKCUMAJbHOMY 3HadeHuIo ¢ (z), ecam TOJXBKO ¢ ()
BOTHYTa, HE0OXOOUMO IPHHATEH JOUOJHUTEJ]bHLIE MEPH IPELOCTOP OKHO-
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CTH TPOTUB 3ANUKAUBAHUA. (JTO sIBJEHWE 3jleCh He paccMaTphBaercs,
OJlHAKO eCJIM IUTATENb 3aX04eT, OH MOKET IIOBTOPHO H3YYHTEH er0 mpUMe-
HATEIbHO K CHUMIIIEKCHOMY MeTORy, ofpaTuBmmmch K pasm. 4.7.)

Hacrosinquit anroputm obiajaer TeMu jKe JABYMsI TOJE€3HHMH CBOIi-
CTBAMM, 9YTO M AJTOPUTM BEINYRIHX KoMOwmnanuiti. Bo-mepsnix, npm
zamMere Gasmca MOKHO WCIONB3OBATH CHENHUATLHYI0 CTPYKTYPY CHCTEMBI
AuneHHLIX OTpaHWYedyi, eclii OHA HMEeTCH; BO-BTOPLIX, BHYHCJICHHH
ieneBoit gyurnum (6) ympomawoTes, ecau HeIHHeHHOCTH ¢ (x) mesHadm-
teapHa. lloBTopmm Tamike 3amedaHue, ClelaHHOe B Hadvaje pasmeia:
OT MeTOJla BHIIYKJIBIX KOMOUHATIME HACTOAIIUN alITOPATM TPHHEIAIKAILHO
OTJIMYAETCS TEM, YTO B METOJI€ BRINYKJBX KoMOmmarmii sce HampaBieHusa
MOTYT OHITH HEHYJIEBHIMU, 4 B CHUMILIEKCHOM METOJleé BOFHYTOTO IPOTpaM-
MUDOBAHUA IEHYJIEBBIMH MOTYT OKaszaThcsi He Gosee m -+ 1 Hampas-
JIeHUH.

Hpnmep. xs pemomeTpamum Toro, Hak pealmsywTIcs OUepanmn
alropurMa, cHoBa paccMorpuM 3amasy P u3 pasp. 15.1. Ilockoanky
MBl XOTHM HPUBECTH HECKOJBLKO HUTepanuil aaropHTMa, OTKAMEMCS OT
uHgeKkcauy 0a3ucHuX mepeMennulx ot 1 go m, npunsgroii 8 (1) nacrogme-
ro pasgena. JluneapuaoBaunas enenas QyHKuus (4) NPpAHAMAET B 3TOM
cliydae BT

zy— 16 (1 —a)) 2y —[4 (1 —zf)] 22—
__{2 (1 ——%x’;)]x3:6 (crpora 0), (10)

B xauecTse mcXofHoro peuedus upumenm Bee z} = 0 u s = 4, 9ro mpu-
BOJUT K

zo — 6z, — 4z, — 223 = 0 (crpoxa 0). (11)

Haunem ¢ ypeamuenus mepemenno# zy. OupefenuM manpaslieHus d; ==
=4, dy=d3; =0 u dy = —4, roe d; — HaupaBIenme IS JOHOJ-
UARINed HepeMeHHol. 31ech TpuMeHuMa (GopMyNia Ompefesernus [JIAHEL
mara (11) us pasa. 15.2, coranacuo kotopoit £* = 0,25. CaemosaTenbho,
ouepesiHAs mpoBepsieMast Touka mveeT BUKE (2 = 1, x} = x; = 0, s = 3);
nas nee ¢ (x1) = 3. Hocwoavky #° <C 1, cmenm Gazuca ne Tpebyercd.

Ha urepannu k = 1 uenesas ¢yuxuusa (10) npeobpasyercs B cie-
AyHONyIo:

ty — 4y — 225 = 0 (cTpora 0). (12)

Ha sTot paz Oymem yBeIMUUBATL HePEMEHHYIO Z,. 1J0CKOTBKY

sy =4 — ! — 2r; — ) = 3, (13)

3
Moo yOeamtecss B ToM, uTo d; = 0, d2=—2—, ds =0 wu dy = —3,
9

A

onTUMANbHAA IJHHA mara ¢! paBna ~-- 970 naer TouRy (27 = 1, 25 =1,

a? =0, s* = 1), gag woropoit c¢ (z?) = 5.
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Opu k = 2 nenesaa ¢ynkmma (10) mpummmaer Bup
zo — 2z, = 0 (crpoka 0), (14)
Tak 4TO [JA YBeJIUYeHUA BeIOUpaercd mepeMeHHas Zs. [IoCKoabKy
$#=4—11—-—21—-1.0=1, (15)
MoikHO yoequthea B oM, uto dy =0, dy =0, d3 =1 n d;, = — 1. Teneps

oOTUMAalbHAA JJHHA Imara ¢2 = 1, Tak UTo HOBag TpoBEpAEMAas TOUKA
mueer Buf (23 =1, 23 =1, 23 =1, §* = 0); gaa sroit Toukm ¢ (23) =
= 6,67. 3mecr meobxomuma cmena Gasuca; BeeieM B 0a3mC X3 W HUCKIIO-
quMm s. Mcenonpsya numeiinoe orpaHmueHme AAsA HCKI0UeHud r; us (10),
moNyduM ciuaenywomiyio crpoxy O:

g+ [1-2 (1 ——%x’;) —6(1—a) |2+
22 (1= at) —4(1—ah) | 2a+

+[1.2 (1_%1’;)]3:0 (ctpora 0). (16)

3amernM, 9ro B (16) BEIrogmoCcTh UBMEHEHUs 3HAYEHWH Iy, T, WIA S
BABUCHUT OT YACTHON IPOUBBOAHOMN 1O T3 X OT KOBYPUITMEHTOB PHU BCEX Xy

7 $ B JMHCHAHOM OrpaHWYeHWH. Y OeIUMCSA B TOM, 9TO JJA TPOBEpPAeMoi
tourm z° (16) wmmeerT BT

4 8 4 =
xo-{——gx,—l——:g—xz-}——g—s:O (crpora Q). (17)
4 8
Bee xoaddunuentsr ty; > 0; ognako fyx? =5 U Lools = < » TAK 9T0
mpeKpamaT, pacuerkt He caegyer. Ilyers gas ymenbinenusa Boifpama

¢ (x)56x1+4x2—{—2x3——3x%—2z§—% 28, T4+ 2xy L ag s =4

Wrepamus k| ¢ (zh) zk zk zh sk IE;I;;H?R

1 3 1 0 0 3 0,2500
2 5 1 1 0 1 0,6667
3 6,667 1 1 1 0 0,4000
4 7,2 1 0,6 1,8 0 0,12
5 7,248 0,88 0,6 1,92 0 0,025
6 7,2499 0,88 0,624 1,872 0 0,005
7 7,2499 | 0,8752 | 0,624 1,8768 0 0,0010
8 7,2499 | 0,8752 | 0,6250 | 1,8745 0 0,0002

Ourumann- || 7,25 0,875 0,625 1,875 0

HBHe 3Hage-

HUS

P uc. 15.3. CUMIUIEKCHRH MeTOH BOTHYTOFO IIPOIpPaMMHPOBAHUA.
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nepemennas r,. Moo ybeqursesi B ToM, ut0o dy = 0, dy = —1, dy = 2,
d4 = 0 u ontmmanbnaa aauda mara ¢ = 0,4. dTo maer TOUKY (x = 1;

= 0,6; 2} = 1,8; s* = 0), suauenuc ¢ (x“) I1A KOTopoil pasmo 7,2.
Pe3y.III)TaT])I cleylomuX WTepanuid npuBefensl B Tabaune pme. 15.3.
B rauectse Gasucnofi mepemeroit ocraercst x,. Ilpu &k = 5 suaucnme z,
yMenblIaeTesi; MpH k = 6 cuoBa yBeawdumBaeTca 3Havenme x,. llocie
9TOT0 H3MEHeHHA 3IIa9eHUHA CTAaHOBATCA MpeneGpe;ruMo Maasl. OdeBHIHO,
B DTOM YCJOBHOM TpHMepe MPHMeHSeMLI MerToi ofecreumsaer GHCTpPYIO
CXOMMOCTh KaK K ONTUMAJBIOMY 3HAUEHHIO ¢ (), Tak U K ONTUMAJIbHLIM

SHAYEeHUAM RayK]I0T0 M3 ;.

15.4. APYI'UE 1IOAXOHDLI

Wmerores  fecATku  MeTOAOB ONTHMHUSAIMM HeJIUHEOHHOH meneBoi
PYHKIUM Opu yCIOBUM BLIIOJHEHNHS JUHCHHHIX orpaHudenuii. Bo BTo-
poii uwacTm HacTosmeil TJIaBH NPUBEeHO HECKOJILKO TAKHX MeTo/0B.
B mannom paspene BKpaTIie OMHCHBAIOTCH /Ba MeTOla, UIPAIONIHE Bajk-
HYI0 pollb B jguTepaType Io HeluHeliHoMy mporpamMmupoBanuio. Ilomo6-
HBIE METOL MOY{HO BUJOU3MEHUTH TaK, UYTO UX MOKHO Oy/[AeT MCIOIBL30-
BaTh [JIA DPEIIeHHA 3ajad ¢ HeJUHEHHBIME OrpPaHUYCHUAMU, OJHAKO
HeoOXoauMLIe JJIg DTOr0 U3MEHEHUdA B KHUTE He W3JarajoTcsd.

Onun u3 MeTOo/i0B MMEHYETCSA METOOM CeKYIIHMX ILIOCKOCTEi; B HeM
ucmonb3yerces auHeitnas BepxHaA rpaub (8) us pasg. 15.2. Meron mpue-
HUM B cayuae BormyToll ¢ymrmun ¢ (z). Ha mwo6oit mrepanun & umeerca
TeKyliasg IpoBepseMas MOMyCTUMAs TOUKA ", a TamKe CHCTeMa AuUHel-
Koz OTPAHMYCHMI, BKI0YAMAA OTPAaHUICHUA HCXOAHOI 3ajaqu u He-
KOTOPHIE «OTCEKAIONMEY OIPANNYEHUs, KOTODHE ONMUCHBATCA HIGKE.
3ajada MOMOTHAETCA MEPEMEHHOW Iy, BXOIAIIEH BO BCE «OTCEKAOITHEN
orpanmuesusn. IlepemenHyio r, HeoOXOIMMO MaKCUMH3UPOBATH, TaK YTO
Ha UTepamum K 3ajada pemaercs ¢ IOMONILI0 AaJITOPUTMA JIMHEHHOro
OpPOrpaMMUpoBaHUA. Honyqaemoe ONTUMAJIBHOE 3HAYCHUE X, HCIOIb-
3yeTcA B KA4ecTBe OUepeHON BepXHEH TIpaHud ONTUMAJIBHOTO 3HAUC-
uus ¢ ().

s maxoskaeHus "1 K uMeromeiica cucTeme OrpaHMYCHmH m0GaB-
AsieTcsl CIe OHO «OTCeKaomeey JuHeilHoe orpaHmdenue

n

dc (zF ¢ (zk
xo——z 621)-:6]«6(:6) E%x? (1)

j=1 je=t

DTOMY OTPAHMUCHMIO He YIOBIETBOPAIOT 2 m 2 (ecom oHM He ABIAIOTCA

ONTEMAJbILIMU), IOCKOIBKY P Bcerpa 60J1bme, wem ¢ (z*). Coorser-

cTBeHHO Onxarofiapa orpanmuenuio (1) Teryuias mupoBepseMas TodKa

OTCeKaeTcsi OT paccMaTpuBaeMoit nomyermmoil obaacru.

Otcroma ciaegyer, uro zEl < k. [ladee, MomHO [0KazaTh, 4TO
HOCAEOBATENBIOCT, ZF CXOAUICA K ONTUMAALIOMY  3HAUCHIIO ¢ (2)
U 9TO UMeeTCsl HOAIIOCIe0BATENbHOCTD Z°, CXONAMAACH K OUTUMATIEHOMY
pemenuo. OJHAKO COOTBETCTBYWINAs IOCIeL0BaTEAbHOCTH ¢ (z') me
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06s3ameabHo JO0IKHA Bo3pacTaTh Monoronno. CienoBaTelbHO, IPEKpa-
mMasg WTepanuu eile 0 JIOCTWHKEHWS CXOJUMOCTH, Heo0XoamMo BHODPATEH
Ty W3 UPOBepPAEMBIX TOYEK, LKoTopaa obecueumBana mnambosapimee uas
]:[OTIy‘IeHHHX 710 CHX Top 3HaueHHi ¢ (z); 9TOH TOYKOH MOKeT U He OHITH
a® mocnenueit urepaumm. PesyabTaT mpHMEHeHHA AJTOPUTMA s peIre-
muA 3ajlagn P upueenen B taGmume puc. 15.4. 3mecn caepyer oOpaTuTh

¢ (x) = bzy +412~}—2z3—3z%——2$%—-—1- z2,

3
T+ 27,429 L4
Urepanus k “ c (zh) " zk H zk zh zh
0 0 — 0 0 0
1 —24 24 4 0 0
2 2 16 2 1 0
3 5,908 12,667 1,167 0 2,833
4 6,066 11,022 0,756 1,233 0,778
5 5,685 6,887 0,222 0,511 2,756
8 6,849 7,530 1,437 0,855 0,853
9 6,869 7,390 1,036 0,892 1,180
10 6,702 7,373 1,281 0,464 1,791
15 7,249 7,264 0,868 0,639 1,853
OuTIMAaIb- 7,25 7,25 0,875 0,625 1,875
1Ele 3Hade-
HUA

P uec. 15.4. Merog cexymumx NJIOCKOCTei.

ocofoe BHEmMaHme Ha «Gay:xaanme» x* TP TOCTeTOBATEILHEIX HTepa-

OHAX.

Eimre oamn ©W3 anropuTMOB HASHBAETCH METOJOM INPOCHHPYeMBIX
rpagneHToB. B oTiWuuMe 0T APYIUX ONMCAHHEIX BHIIE aJTOPHTMOB 3JEChH
Ha Iare 2 He MCIOJB3YIOTCA MeTO[AH JAHHeHHOTO NpPOrpaMMHpOBAHUA,
Meron nmpoenmpyeMux rpaqueHToB OamKe K METOLY CKOpEHINero Iopme-
Ma: B 000X 3THX METONAX CXOHBI CIOCODBI oupefeseHnA HANPABICHHA
HA OCHOBE YACTHHX IPOMBBOJHBIX ¢ (x) b mpoBepseMoil Touke z°, a TarsKe
JJIVHEL I1ara, Oph KOTOPOW ¢ () MAKCUMH3UPYETCA 10 BeeM 6onycmu.Mbm
TOUKAM, JIe/KAIAM B BHIGPAIIHOM HAIPABICHHM OT TOUKH 2. KoMmoHenTE
HampaBJeHNsd BBIYUCIAIOTCA IIyTeM MPOEKTHPOBAHUSA I'PaameHTa QYHKITHK
¢ (z) ma Ty "acTh rpanuisl o6iacTH, KOTOpas OIpeelfAeTCA OTpalnmIe-
HEAMH, PeAJH3yeMBIMH B BHJE DABENCTB B TOUKe 2z (NOMONHAIONIHe
TepeMeHHEIe DTHX OrpaNUIeHHi NPUHMMAIT Hy’desoe smadenue). [Ha
CaMOM Jielle BEITHCIUTEbHBIN MPOTEce HeCKOAbKO Goiiee CIOKEH, OJHAKO
OpY HACTOAIMIEM M3JOMERHH ero ferand He Bakubl.] Ilpw BoYHCHEeHHE
JUIMHH IDara cHadaja OTHICKMBaeTcsa HawboJbIllee 3HA4eHWe !, HATIPHU-
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¢ (%) = by + 4oy 20y — 322 — 223 ~ix§,

3
zy 4 2r 423 < 4
Jmuna
HTEI’;HHH c (zk) 2t P zh mahra
i

0 0 0 a 0 0,1981
1 5,547 1,189 0,793 0,396 0,3667
2 6,537 0,774 1,097 1,033 0,2749
3 6,966 1,060 0,817 1,306 0,3075
4 7,137 0,835 0,813 1,539 0,2749
5 7,205 0,949 0,701 1,648 0,3075
6 7,232 0,859 0,700 1,741 0,2749
10 7,249 0,872 0,637 1,854 0,2749
15 7,249 0,876 0,626 1,873 0,3075

OnTuManbRHEe 7,25 0,875 0,625 1,875 —

3HAYeHUA

P uec. 15.5. Merog upoenupyeMex TIpagaeHTos.

mep 7T, upm koropoMm Touka (2 - td) ocTaercA MOMYCTHMON, a 3aTeM
B OJIHO’VIBEHOM OPOCTPAHCTBE OCYMIECTBIACTCA MOMCK MAKCHMYMa (DYHEK-
uun ¢ (¢* + td) ma cermeure [0, 1], upmuem wucnomnsyerca wmerop,
uajoMeHHn B pasg. 14.3.

Pesyabrater Beugciaenuii mpusopsarca aas sagaad P. Ilyere mpo-
BepsAeMas TOYKA &' Me/KUT Ha INOCKOCTH, COOTBETCTBYIOMEil THHeHHOMY
YPaBHEHHIO OTHOCHTEIBHO Ly, £y U 3 (T. €. JONOIHANMAA MEPEMEHHAS §
paBHAa Hym0). PaccMOTpUM RpOU3sOAbHYK CUCTeMy Hampanuenmit Dy,
Dy, D;. Meron nosponsier npeoﬁpaBOBaTb OTH HANPABJICHUS B dy, dy, ds
Tak, 9TO TMosydaeMas TodKa r'*l ocTaercs Ha aroit ;xe mmockoctm. s
BEINOJIHEHMS 3TOTO YCIAOBUA CUCTeMa d; MOHKHA YAOBICTBOPHATH OTPAHH-
YEeHHAO

1d1 + 2d2 + 1d3 - O. » (2)

O6wacHUTE, TMOIEMy JOJKHO YAOBIETBOPATHCA 3T0 orpaHmdenme. COOT-
BeTCTBYIoINee mpeobpasopanme, Wim npoerposanne, D; wa d; orobGpa-
HaeTcd, KaK MOKHO IOKA3aTh, CUCTEMON

5 2 1
dy= Dy~ = Dy —5 Dy,

2 2 2
dy=—+ D1+ 5 Dy— £ Ds, (3)

1 2 5
d3: —FDib—FDg’{'-?Dg.
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Moxuo ybemuThes B TOM, 4TO INPH HOICTAHOBKE HpaBmX dacreil (3)
B JeBylo dacTh (2) pesyibTaT paBeH HYJIIO, KAK 3TO M JO0JIKHO GHITh.
B meTome mpoemwpyeMmix TpagneHTOB [IJIA nonyqunH sHadennit D;
ACIIOJIB3YIOTCH YACTHEIE IIPOU3BONHEE ¢ () B Touke z° POBopH HeCTporo,
OPH UCTIONB30BAaHIN NAHHOT O METOAA OCYIIECTBIACTCA CKOPEIMINHAIA Mo beM
IO TeM JHMHUAM YPOBHA ¢ (X), KOTOpPHIE JemaT Ha MIOCKOCTAX OTpaHuTde-
Huil, ABJAIONMXCA CYMECTBEHHHIMH B TOUKe I°

Pesyabrats psiza mreparuii mpomecca peIIIeHI/IH 3ajadu P mpuBejent
B TabGaune puc. 15.5. Ha Bropoit mTepammu mpoBepseMas TOYKa X° yiKe
JeKUAT HA TLIOCKOCTH OTpaHuMdeRus. XOpouIumii Be6Op MCXOTHOH TOUKH,
JejRalieil HA IIOCKOCTH OIPAHUTEHHS, MORET YCKOPHUTH CXOAMMOCTE.
Tak, HanmpuMep, ecam B KadecTBe MCXOAHOW TOYKM MCHOIB3yeTCA Mobas
W3 IepPBHX Tpex srcTpemanbupix Touek (10) mz pasmg. 15.2 muwm ke npm-
HOMAeTCHA, 970 Bee z} = 1, To smauenme ¢ (z°) oTiamuaercs OT OUTHMAIb-
HOro 3HadeHma 7,25 me Goaee gem ma 0,04.

15.5. OIITUMUBAIINA HNPU HEJIMHEWHBIX OTPAHUUEHMAX

Haunuas ¢ mactrosamero paspgena, Me 6yaeM U3y9aTh METOH PEMEHMsI
ONTHMU3AIMOHHKX 3ajlad, BRKINYAIMUX HeauHeiiHvie orpanntenus. [as
OIpPeleIeHHOCTH NOJOMUM, YTO MOAENb (QOPMYJIHPYETCA CIEAYIOUIEM
oGpasom:

MarcuMusupoBath ¢ (4, Lo, - - -, Zp) (1)
OpU YCAOBHAX
a; (xy, gy -+, ) <0, i=1,2,..., m, (2)
z; =0, j=1,2,... n

Jlwoboe m3 orpammuenui Mo;KkeT ObITH THHEHHBIM, TaK 9TO ¢ POopMalh-
HOI Touku 3penus s3anada (1) — (2) Bxiw9aeT B KauecTBe YACTHHX CIyda-
eB 3a7a9N JMHEHAHOT0 MPOrpaMMUpPOBaHUA Mojienu ri. 14 u mpexpmymux
pa3neson macTOAMmedl TraaBbl. YCIOBHE HEOTPUIATEIHBHOCTH 6cer Iiepe-
MeHHBIX BBOIUTCA TOIBKO [JA yHOOCTBA M3I0MEHMS; Ha CAaMOM Jlele Bce
TpUBOLUMEE Jajee AATOPUTMB YPe3BHYANHO IPOCTO MOAMPHOUPOBATH
C TaKHM pAacueToM, 9TO0B HEKOTOpPHE Z; MOIJIK HMeTh Jioboil 3HaK.
Muorne merompl HOCTpPOEHMS 3aj1ay, ONMCAHHBIE B pasf. 3.2, OTHOCATCS
K HeJumeilHeM QyHRIUAM, Tak 9To (1) — (2) MoKHO paccMaTpUBATH Kak
KaHOHHWYecKyI0 (OpMy 3a/a¥l HeJHHedHoro mporpamMMmupoBanus. Umra-
Temo pekoMeHayerca mepemmcarh 3amagy (1) — (2) rak, uTobH K Hel
6o ymoGmo ofpamarbcs UpW WBYYEHHMH OCTQIBHON HWacTH TJaBH.

IlockoNbKy Haila [MeJh 3AKJINYAETCA B PA3BICHEHHH IPWHINIAAIb-
HEIX Hjeil, JAeskamquXx B OCHOBE Pa3iMYHBIX METOJ0B DEeIIeHNs, CjlelaeM
HEKOTOpHIe YIPONAOMUe TONYNIeHHsA OTHOCHTENbHO BHAA ¢ () ¥ a; ().
Onnako 0OJBIIMHCTBO METOMOB IIPUMEHMMO W TPH MeHee CUJIBHBIX J0my-
mernax. Cmagana paccMOTpPUM JONMYIIEHMA O (QYHKOHUAX OTPAHNYCHHIA
a; (z), a sateM — o 1exeBo QYHKIMH c ().
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OGaacts gomycTuMbIxX pemuenuit. [[omymenna o Kajaoil U3 HeaHHeH-
HEHX ¢yUROHEA @; (z) OTHOCATCA K BHAY M TIAJKOCTH 3TOH (GYURIHH.
Hpesxne yem mepeliTm K HEOCPEACTBEHHOMY H3JO/KEHHIO, TANUM OIpe-
menenne BumyrJgon Qyurmuu. lleficTBuTensHoswaudaa $yHxmua a ()
HASLIBAETCA BBIIYKJIOH, €cam 1A JTIOOHX JBYX TOYeK & U Y, T ¥y,
1 gag awoboro p, 0 <C p <C 1, BHOONHAETCA YCJIOBHE

Pa« (xiv c ety xn) + (1 _—p) a’(yi’ AR yn) >
>alpry + 1 —p)yy, -« oo p2y + (1 — p)y,] (Bunyrmaa); (3)

QYURIMA HMEHYETCH CTPOTo BhIIyKIoH, ecam ans 0 << p << 1 uepasen-
ctBo (3) sBamerca crporum. [Ormermm, 9ro ecam -—a (z) BoTHyTa, TO
a (z) Bemykaa.l

C 3TuM ompefie/ieHHEM CBA3AHO APYroe ¢BOKCTBO BHIIYKIOH (QyHKIUH:
nasg ar0niX ABYX TOYeR T U Y

a(y)> d(xH-S‘ (yJ—-’Ej) (BEILRIAs)s . (4)

Boipaskenuio (4) MOKIIO JaTh CJIEAYIOIYI0 TeOMETPHYECKYH) HHTEp-
nperanuo. IlycTs z — HeKoTOpas 3ajaulas TOYRA, TaKasd, 4To a () =
= 0. Torja, mpupapHAR HYJII0 BBIPAKEHHE NOA 3HAKOM CYMMHPOBANHA
B mpaBoil wacTy (4), MONYIHM IHIIEPILIOCKOCTh, KACATENBHYIO K MOBEPX-
Hoctm yposusa a (y) = 0. B Goxee ofmem Bume MO;KHO CKaszaTh, dYTo
mpaBas 9acTh (4) mpejcTaBisier coboil nmHeiinyl0 omopy (yHKIUEN B
B 331aHHON TOYKE X, ¥ MEPaBencTBO (4) MO'KHO WHTEPIPETHPOBATEH, CUN-
Tafg, 4T0 OHO ompedenseT QYHKIUIO, JEKAMYIO HeIUKOM HAN AH060IH
u3 cBoux aumeiianix omop. [Iycrs a (z) == 2 — z,; B KavecTBE KOOPIH-
naT BHOpANHON TOYKU MPUMEM £y = 2 U z, = 4. Haueprum auHuo yposn-
Ha a (§) = y* — y, = 0. llpAmMas, KOTOPYI IOJYyIHM, OPUPABHAB HYIIO
BLIpA;KEHME IIOJ[ 3HAKOM CYMMHDOBAHHA B IPaBoi wacTu (4), mmeeT Buj
4 (y, — 2) — (y, — 4) = 0; dTo u ecTr JAHMHeliHasg omopa B JaHNON
Touke. |

B ocraBmeiica wacTu HacToAmeH raaBel OyneM cuMTaTh (eciH He
oropapupaerca obpaTHoe), 9T0 @; () B (2) yAOBIETBOPHIOT CIELYIOMAM
NONVINEHNAM O BUie M TJATKOCTH:

I) Kawmpasa us a; (r) onHO3HAYHO OmpejleleHa, KOHEYHA U BHIIYKIA
OpH gcer 3HATCHUSIX (Zy, Ty « . +y Zn).

I1) Kampgas wacrtHasg mIpoussBopuas da; (z)/dr; HempepmBHA WpH
BCEX I, YAOBIETBOPAIMUX orpaHudeHuam (2).

{OrMerum, 910 x0Ta U3 ycaosus 1) caenyer neupepbiBHOCTH (Y HKITUN
a; (z), neobxomumo Goxee cuabnoe ycaosue 1) o mempepsIBHOCTH mePBLIX
9ACTHBIX HPOU3BOHbIX. ]

JlomonauTeIBAOG HOCTYIUPYeM clelyiollee yCIOBHe.

XapakTepHCTHKA CHCTENMBH orpaHudedH .
CymecTtByer mo kpaiimeit mepe opHa Towka z° > (0, Takas, 9To Bce
a; (.TO) < 0.
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ToBopsa 1ecTporo, MOMIO CKa3aTh CJAEAYIONEE: XapaKTePUCTHKa
CHCTEMBI OIDAIMYEHUH YTBEPHIIAET, 9TO CYIIECTBYET Takoe AOIYCTUMOE
pelieHne, KOTOPOE JESKUT CTPOro BO BHYTDeHHeH dacTu obaactu, orpa-
mmuennoit (2). (Harg gmrarens yBumnt mosz:xe, Takag Touxa HeoOXomuma
AJds TOTo, 4T00BI HA49aTh PACUETH, UCMOIB3YA HECKONBKO W3I0;REHHBIX
wuxre aiaropurmos.) Ilosesno Bemucars yemosus 1) — I1) m xapakrepu-
CTHRY CHCTeMbI OTPAHHICHMI, TAK KaK Mbl HEO[IIOKPATHO K HUM BO3Bpa-
IMAeMCST B TeTeHUME HACTOSAIEH TIaBH. ‘

Baskueim caencrBuem I) anaserca To, 9T0 BCe MHOKECTBO TOUCK,
VAOBIAETBOPAIOIIUX orpaHuvenusaM (2), o0pasyeT Tak Ha3sBaeMoe BBINYK-
J0¢ MHOMKECTBO. JTO 3HATUT, YTO €CJH /(Be J100be TOUYKU T U Y, T = ¥,
ABIAITCH NOIMYCTHMHMEK € Y9€TOM orpanmdenuii (2), To momycrumoit
ABJSAETCA TAKMKE WM TOUKA, MPEJCTaBIAIMAS CO00M HX BBHIIYKIYIO, WIH
cpenneBsBelleHnyw0, KomOmuammio [pz + (1 — p) yl, tme 0 < p < 1.
910 ciaenyer u3 (3): mocroIBKY a; () < 0 m a; (y) << 0 pusg wKamwpgoro i,
TO a; [pxi +(1 _p) Yi: « + oy PTp '{_ (1 '—"p) yn] <01 rue O<p<
< 1. Moskuo moKasaTh, UYTO Takme K€ COOOPAKEHHA TPUMEHMMbI
¥ K OIDAHMYCHHAM HEOTDPHIATEIbHOCTH. XAaPAKTEPUCTHKA CHCTEMEL
orpaHnyeHnii obecneuInBaeT HalWIWe B BHIYKIOM MIO;KECTBE JOIYCTH-
MBIX PeIIeHHil MOMHOMEePHOW BHYTPEIIICHA 9acTh, BRIYaouel becroned-
Oe MIIO;KECTBO TOYEK.

He cronn ogeBumu ABa apyrux ciaeacrsusa yeiosuil 1) u IT) u xapaw-
TEPHCTHKYM CHCTEeMbI orpanuuenuit. Bo-mepBeix, €CIu TOYKA Z NONYCTHMA
€ Y4eTOM CHCTEMH orpaHmdenuit (2), mpmueMm jJs HEKoToporo i a; (2) =
= (), To rpajuedT QYHKIHAE ¢; (¥) B TOUKE Z He MOKET OHTH HYJIEBHIM;
9TO BHAYHWT, YTO CYMECTBYeT 10 Kpaimeidl mepe OAHO j, Tawkoe, 4TO
da; (2)/0x; 5= 0. Bo-BTOpHX, MOJeaL, MO CYIECTBY, He COMEP:RUT OTpa-
HOIeHM, TPEICTABIAIMEX c000i ypaBIeHNs, eciu TOIbKO 3TH OIPATH-
venuA He ABIANTCA JIHHEHILIMH, B MOCTeeM cIydae Kamjoe TaKoe
OTPAHUTEHUE MOKHO BRJIIOUUTE B (2) B BHje maphi HEPABeHCTB, 0TKA3AaB-
MHUCH [JIA BTOH Uapel OT UPHHATOH BHIIE XAPAKTEPHCTMKH CHCTEMEI
OTpaHHUYEHUH.

Bo Mmormx cuTyanmMax BHOYKIOCTH a; (£) YHAeTcs YCTaHOBUTH,
BHACHAB, 9YTO 3Ty QYHKIUIO MOKIO OIHCATHh CJIeAVIOmuM o6pasom:

A) KRar cyMMy BHOYKIBX (Qyukomit, mampmmep 3z* — 6z.

B) Rax orpumateasnyio BoruyTyio QyHKIHI0, HanpuMmep —(4y— 2y2)

B) Kax moioronno BO3DACTAIOMYIO BALIYKIYIO cbyHI\umo BLIIYKJIOH
Jyuriuu, Hampmmep ¢ mpum a > 0, mOCKOIBKY a (z) = a° aABasercA
MOHOTOHHO BO3DacTaWIeN u BuOyKIok mpu a >> 0, a z = 2* BunyKaIa.

I") Hax wmowororHo yO6hBaOUyI BHOYKAYIO (YHKIHIO BOTHYTOH
$yrruua, vanpumep a¥’ npm a > 0, mocKoIBKY a (z) = a~ ABIAETCA
MOHOTOHHO yOHBalomed u Bumykmnoit mpu a > 0, a z = —y? Bornyra.

) Kak semyrayo ¢ynknuo auneiinoll ¢yukimm, naupumep a&-¥?
npr a >0, HocKoIBKY a (2) = a** aBaserca BLIOYKIoK npum a > 0,
a z = x — Y auueiina.

CrnenoBaresbiio, B coorBetcTBum ¢ A) ¢yuknus 3z — 6r — 4y +
+2y* + a® + a¥® + a®-* L 10 gaserca BuMyRIoi npu a > 0.
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Kpome Toro, ecam a (r) ecTs QYHKIMA OJHOH TepeMeHHOU T W HUMeeT
HeIPePHIBHYI0 BTOPYID IPOU3BOAHYIO, TO @ (Z) BHIOYKJIA TOTAA M TOILKO
Torga, worpa d?e (x)/dz® =0 nmpm Becex z. (MHOroMEpHBIM AaHAIOTOM
BTOT0 HEePABEHCTBA SIBIsIETCH YTBEP:KRIEHHUe, YTo MATpUma l'ecce BTOPHX
9acTHBIX HPOUBBOTHBIX JOKHA OBITH MOJIOMUTEIBHO IOIYOIpeIeeH-
HO#.)

ilenesan ¢ynxuma. Ilpexnonaraercsa, dro dymunua c (zr) Tamke
TOIGKHA YHOBIETBOPSTH HEKOTOPHIM MOMYMEHHUAM O BUE U I KOCTH.
DBynem cumrarhs mo-mpeskmeMy cupaBefamBuiMp fonymenmsa I11T) — V)
u3 pasn. 15.1 u nobasum eme oguo ycaopue. OOLeTUHUM Bce DTH HOIY-
IMEeHUsI.

IT1) @Oyurnusa c (r) ofHOBHAYHA W KOHEWHA IIPH J00OM z, YAOBIe-
TBOPAIONIEM OTpaHHueHuAM (2).

IV) Bee wuacTmbie mpomsBopiHEe Oc (r)/0z; OLHO3HATHBI, KOHEYHLE
U HempepHBHE npH JM000M 3HAYEHHUH Z, Y/OBICTBOPAIONEM OTpPaHHIe-
auam (2).

V) Ha muoecTBe Bcex 3HAUEHUH Z, YAOBICTBOPAIIIUX OrpaIMIe-
Huam (2), GyHrnus c (x) uveer KOHEUHBIH MaKCHMYM C.

VI) Oyuxnua ¢ (x) BoTHYTa IPU BeeX 3HAYGHUAX Z, YAOBIETBOPIO-
OX orpanmuenuam (2).

[Monymenue VI) tak:ke caepyer BemmcaTh Ajf AajbHEHIIX cmpa-
BOK IpPM YTEHHM OCTABIIEHCA YaCTH TJABHI. |

Honymenna [) — VI) m xapaxTepucTuka cHCTeMB OrpaHH9eHUTE
B COBOKYLIHOCTH TapaHTHUPYIOT, UTO:

A) cymecTByeT mo KpaiiHell Mepe OfHO JIOOYCTHMOE peIleHue z,
Takoe, 9To ¢ () = ¢;

B) ecau ¢ (z) crporo BOTHYTa, TO CYmECTBYET €IUHCTBEHHOE ONTH-
MaJbHOE pelreHne I;

B) ecau z — cranMoHapHas TOYKAa B YCJIOBHAX OTPAHHYCHHUR, TO I
ABIACTCA TH0GATBHEIM ONTHMYMOM.

ITU TpHU CJaedCTBUSA CHpAaBEeIJIWBLI M IPH HecKoldbko 0ojee ciabbix
momymeHuax o a; (z) u ¢ (z). Ommako gasa cuegeTsus B) cymecTBeHHO
neo0Xxo/uMa BHIOYKIOCTH O00JACTH JONMYCTHMLIX pPEINeHUH, IMOCKOJBKY
B IPOTHBHOM CIIy4ae JOKAJIbHEIN OUTUMYM He 0013aTeJIbH0 OHOBPEMEHH
ABIseTCs TA00aNBHEM, faske ecau ¢ (r) YHoBIETBOPAET YCIOBUAM
IIT) — VI).

Hosrle TpymHocTH. AJNTOPUTMH pEICHHA 3a7a4 € HEJHHEHHBIMI
OTpaHMYEHUAMY HMET MHOro o0mero ¢ aJropuTMaMu [Jf 3ajad, I7e
orpaHWueHus JauHEHHH. B dacTHOCTH, KajKaa HUTepanus HAYUHAETCH
C PAacCMOTPEHHA JOUYCTUMOH IpoBepsieMoil ToukE z" W IpOBEpKH ee
OIITUMAJBHOCTH. ECJII/I BO3MOKHO nanbﬂeﬁmee yJIytH_HGHI/Ie 3Ha9eHUs
¢pyurmun ¢ (z), To ompesieldsieTCs MAIpPaBJIeHue IBUKEHAA U OTHICKHUBAET-
Cs HOBAs IpOBepsieMas TOYKa ¢ Ooabmum 3uadenueM ¢ (z). OmHaKo HpU
olLipe/leieHUd HAlpABIEHWI B CIydYae HeJWHEHHHIX OTpaHUYCHWH BOBHU-
KaroT noseie TpyamocTH. (Llpesne geM mpomoKuTL uTeHHe, MOKET OKa-
3aThCA 1MOJEe3HEM Oosee TiIyBoKOe paccMOTPEHmE TOTO, KAKUM 06pasod
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B MeTOfaX, majaraeMeix B pasg. 15.2—15.4, nuHeidHOCTH OTpaHUYEHHIT
HCIOJBL3YETCA N ompenenenus Jonycmumuly HaupPaBIeHWU yiaydiie-
HUA.)

IIyete mpoBepsemMag TOYKA HAXOTWTCS WA TPAHUIE CYIMECTBEHHO
HeJNHEHAHOT0 OTpAaNMIeHnsa, KAk 9To NoKkas3aHo Ha puc. 15.6. U3 pucynka
0YEBUIHO, YTO TIPOBEPSEMYI0 TOUKY Lerecoo0pasHo [BUTATH 60040
rpanunel 00J1acTH AOMYCTUMBIX pemnenmi. OfHako m3-3a HeJdMHeHHOCTH
IPaHUIB TAKOK MOAXOX MOJKET OKAa3aThCA YPe3BBYANHO TPYIHEM ¢ TOURU

Z

P uc. 15.6. 3amaua mHaxomme- P

HHUA JOMYCTUMHX HANpaBIeHMii:

HaflTH [JONYyCTUMYI0 TOYKY Z,

PACTIONOKEHHEYI0 KaK  MOKHO
onmxe K P.

[} ]

a,(2)=0

Zy

3peHHA €ro BHYNCIUTENbHOH peandusanmu. CymecTByer HECKOILKO
anbTepHATUBHLIX CIOCOOOB HAXO;KJEHUA [OMYCTUMBIX HATpaBJleHUil TBU-
FKEOHUSA, KOTODBIE ONUCHBAITCA B NOCIEAYWIMUX pasmenax. Paziuuns
MeRIy OTUMM crocofaMu MoskHO B 0OImEM BHIE 0XapaKTepH30BATH Cle-
ayommM o6paszoM.

Onun 73 c0co60B COCTOMT B TOM, 9TO €CIHM NPOBEpseMas TOUKA HaXO0-
MUTCs HA HeJUHEeHHOE IpaHUIE, TO PACCMATPUBAITCH TOJIBKO Te HaNpaB-
JeHHd, KOTOPble BeIyT BO BHYTPEHHIKW d9acTh 00JACTH JOIYCTHMLIX
pemenuii. N3 puc. 15.6 Bupmo, 4ro, ecam TOJNBKO mpoBepseMas TOUKa
He ABIAETCA HCTUHHHM ONTHMYMOM, HANMpaBJeHMe IBU;KeHus, obecme-
9UBAKOIIETO YIyYNIeHNe 3HAYCHUSA IeeBol QYHKIUU, ececda CYIIECTBYET.
JTOT MOAX O UCHONAB3yeTCst B pasy. 15.6. pyroit cuoco6 — me gonycTuTs
BEIXO/la NPOBEPsieMOil TOYKM ma TpaHuiy obiaacTm; HTOT WOAXO] pac-
cMaTpmrBaercs B pasy. 15.9. Tpernit cuocob 3armwgaeTca B MCHONB30Ba-
HUUM CeTKH JONYCTUMHX TOYEK WM B AUNPOKCUMAIME TPAHULH 0GIACTI
JONYCTUMEIX DPelIeHUA MOCPeJACTBOM €e JUHeapHsalldd B 3THX TOUKAX.
JTomy MmeTony mocBAmeH paszn. 15.10. Ilpu Bcex yxasaHHBIX IOAXO01aX
3Ha9eHUA ¢ (X) HA TOCAENOBATEILHHX HTEPANMAX MOHOTOHHO CXOIATCSH
K OUTUMAaJbHOMY 3Hadenwuio ¢. I[lo Kpailneil Mepe moamocIe0BaTEABIOCTD
IPOBEPSEMBIX TOYER CXOAUTCH K OUTHMAJBHOMY DEIIeHHI0, 4 eCIH OHO
ABJIAETCA €JUHCTBEHHHM, BCA IOCJEMOBATENLHOCTL CXOJAUTCA K DTOI
TOYKE.
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[Ipumenenne HECKOIBKUX AATOPUTMOB JIEMOHCTPHPYETCSA Ha pelleHHn
sagauu P us pasn. 15.1, a tamke samadum Q:

[MaﬂcmmgnpOBaTb ¢ () = —x; — 22, — x5

npm yeropusax —b6x; — 4xy — 223 + 32t + 223 +
Bamana Q ) + 4725 <),
Bee z; = 0,

uMemed To ke eIHHCTBEHIOE OnTHMAJbLIOe pelmeHde, 4T0 W 3agada P,

upu ¢ = —4. 3agagy Q Takie cueLyerT BHIINCATH s MOCJHETYIOMAX
CIIPABOK.

[loBTopuM mpexympeskienue, cpemamnoe B ri. 14; mpm cpapHenmn
PasublX AJropUTMOB, OCHOBAHHOM HA IIPUBOMUMLIX J[alee YUCIEIHBIX
pesyabTaTax, cJegyeT OBITh 4YpeaBhYafiHO OCTOPO'KHLIM B BHBOJAX,
MOCKOJNBKY 3afayd P u Q BecbMma crenuuuHbl — KBaApaTHIHBIE (ODPMEI
B HUX HE COfi€P;KaT IIONADHBIX NMPOM3BeJeHW pa3ANYHLIX MEPEeMEeNHEIX.
Bo:ee Toro, u3 aTHX pes3yJsbpTaToB HE BUAHO, 9TO IPONCXOAUT IPH HCIOMb-
30BAIIMKA DA3IMYHBIX NPUEMOB, YCKOPAOMMX cXogumocTh. Ogmaxo aTu
IpUMepHl ellle Pa3 IMOITBEP;KAAIOT CIPABeIIHBOCTL CIEJIANHOTO pamHee
BAMOUYAHHA O TOM, UTO HeJUHefiHme 3ajayd, RaK IIPaBWiIo, TpyAHee
pemiarh, 4eM JAuHeilHbIe.

15.6. METOJ HOIIYCTUMBIX HATIPABJEHHUNR

Hacrosmuit axropurm sBiasercs obobmeHmeM MeTOmA BHIILYKJIbIX
KoMOmuauuwii, wusiokennoro B pazx. 15.2. OcmoBmoil ocofennocTnio
METOoja JONYCTHMHIX HAIIPABIEHUN SBJSETCA crocod mocTpoenmsa 3amadnm
JEHeHHOTO NMPOrPAMMHDOBAHUA, MO3BOJAIINEH YCTAHOBHTH Ha mmIare 2
HampaBaeHusa yayameHus. Hak u MeTON BEITYKIHX KOMOWHATAI, [aHALIT
AITOPUTM CXOJAMUTCS K OTHOCHTEJIHHOU CTAIMONAPHOW TOUKE, €CJIM OTKA-
sarpca oT pomymenus VI) o BormyrocTm pyurium ¢ ().

B roHme mpensyymero pasgena ObI0 MOKA3AHNO0, Y70 IPUHIUINAID-
Hble TPYZHOCTH B OTHICKAHUM MJOUYCTHMBIX HAIpPaBAeHWH BO3HUKAIOT
B TeX CIydYasX, KOTJA IIPOBEpPAEMad TOYKA X HAXOTUTCHA HA HEeAWHEHHOIH
TpaHuue o6IaCTH TONYCTUMEIX pelnenuil. B ciayuae MCIOIb3yeMoro Humke
IOIX0Ma TU TPYAHOCTH MPEOJ(ONEBAIOTCA ITyTeM JUHEeHHON ammpoKcHMa-
MY HelIWHeHHHX OTPAHMYEHHIT B TOUKe z° ¢ IOCHENYOMAM BHGOPOM
HAMPABJICHUM, HIYMUAX BOBHYTPL obmactm, T. €. OT TexX HeJWHeHHhIX
OrpaHWUeHNH, KOTOPHE B TOUKe r* ABAsOTCs CcymecTBeHHEME. Pain
ynoberBa 0GBACHeHHS CHOPMYJTHMpYeM HIeH, ONMUPAsACH HA TAKHE BeJH-
9WHEl, KAK HANpaBieHusA d;, a /s IPOCTOTH 3AMUCH OMYCTHM Yy HWX
HAJCTPOUHLI mHAeKce K, ofosmadaiomiuii, 9To paccMaTpuBaeMble 3Hade-
HUA d; IOJyJYeHH Ha UTepanmu K.

[Ipu BLIDOMNEHHW [JONYIIEHWA O HempepuBHOCTH ¢ (z) TeKyimee
3HavyeHne 3TOH QYHKIUW YJIYUIOUTCA TNPH ABIMKCHMA U3 TOYKH I
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B HaUpaBJIeHUAX d;, €CIU TOJBKO

n

dc (zh
> L4, >o0. o

i=1

CaenoBarenniio, (1) ABngerca KpuTepueMm IPOBEPKH, MOKA3LIBAIOIIEIH,
NeACTBUTENbIO M HeKOTOPHIA KOHKPETHnH HaOop HampaBIenuil MomkeT
o6 yCIOBUTH yBEJIMYEHUE BHAMEHHA [eJeBOil QyHKIMA.

Vnofrmo Tak:ce OTKa3aThLea OT BBEJEHHA B ABHOM BUA€ PAaBIUIMK
ME;RIy @; (Z) ¥ yCIOBUSMH HEOTPULATENLHOCTH; B CBASU ¢ HTHM MBI Ipeji-
CTaBHUM BCIO CHCTEMY OTPAHMYCHUI CIEAYIOMUM 00pasoM:

A; () <0, i=1,2,..., M, (2)
rne M = m -+ n.
NenmonbsyeM MMHEHHYI0 annpOKCUMAIMI) IePBOTO HOPANKA OYHKIMU
A; (2 + d):
Ai (@t dy, dS4da oL andy) &

n
>
~ A+ Y 3)
i=1
HanoMHEM cIelaHHOe B IPEABIAYIIEM pasjeie yTBEP:KIACHUE O TOM,
9T0 JOMYIEHUA OTHOCHTENbIO ¢; (£) 06ecimeduBaOT HaNUYMe TON 3HAKOM
CYMMHUDOBAHHA X0Td O ofmoii meHyseBoii YacTroll mpousBojmoii.
ITpeAnonoskuM, 9T0 TOYKA Z° HAXOAUTCA «C BHYTpPeHIeH CTODOHBN
TpaHUIBl, ompeneaseMoil orpammuenuenm i, Tak 4to A; (z") < 0. Torna,
opu Beex d; = 0, mpaBas gacts (3) crporo orpuumarensna. Moxuo mpo-
BepHUTh, ITO B DTOM ciydae Touka (r -+ fd) Oymer ymoBIeTROPATH orpa-
HIIeHHI0 ¢ UpHu «4io6om nabope mampamiaeuuit d, ecau Toapko ¢, ¢ > 0,
OCTaTOIHO MAaJo.
IpeanomomumM, faliee, uTo r' HAXOAUTCA HA TPAHUIE, ONPEEIAEMOit

orpanuuenuen i, Tak ato A; (") = 0. Toraa cymecTsyer Takoe sHaue-
nue £, t > 0, 9ro Touxa (z* - #d) yIOBIETBOPAET OTPAHMUENHIO i TOTBKO
B TOM cJydae, ecju Bh6paHHbie HATDABICHUS d; 00YCJIOBINBAIOT CmMPO-
2yl0 OTPHIIATENRHOCTh IpaBoil dacru (3). ITo obmnsicHsieTca TeM, 49To,
HNpUpaBAABR HYII0 NPABYI 49acTh (3), Mbl mMoJydaeM HAUPABACHU, Je;Ka-
mue Ha JMHEHNoR omope Wiy KacaTelbHOI THIEePIJIOCKOCTH OTPAHNYIeHUA
A; () B Toure z*. CregoparensHo, ecau MU HEKOTOPHIX HATIPABIEHUAX
d; upasad 4acTh (3) IPUHMMAET IIyJeBOe MM IIOJO;KUTeNbHOe 3HAYeHue,
TO ITH HATPABJIGHUA JEKAT Ha JNUHENHON omope MM maj Heil ¥ HOBas
nposepaemas Toura (2 -+ #d) me GymeT yA0BIETBOPATH OTPAHHYEHHIO |
npu Jwobom ¢ > (; obbacaure mouemy.

IlopBenem wroru. Hampasnenwe d; BegyT K HOBOH donycmumoii
npoBepsemoii Toure (2* - td), rae smauenvie ¢ (z) Bospacraer, ecau (1)
CTPOTo IOJO/KUTENBHO, & HpaBas 4acTh (3) crporo orpurarenbha. Ecmam

TAKMX HANPABJIEHHIT He CymecTByeT, TO L' — OTHOCHTEIBHAS CTALHOHAD-
Hag TOUKA.
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Hag Haxo/KAeHHA MONYCTHUMBIX HANPABICHUIA, HO3BOJAIIIUX yayd-
muTh 3HaTenne ¢ (), ecan Takue NANPABICHUA CYMECTBYIOT B TOUKe z*,
MOKII0 HCIOJIL30BATH MOAENb JINIERNOro MporpaMMupoBanua. B oroi
MOJieNI TIePEeMEHHBIMA SIBIAOTCH Zg, dy, . . ., d,, a caMa OHA WMeeT
cuaegyomuit BuU:

MaxkenMusupoBaTs I, (4)
IpHU YCIOBHAX

ac (zh)
x0\<2 ——l.d;, WAN, TTO SKBHBAIEHTHO,

dzj
=1
! n . 6))
dc (zR)
Zo— 2 — g7 di<0,

j=1
0A k) .
)—|—2 (x d;j < —z, UIH, 9TO SKBHBAJEHTHO, (6)

O\ 04; (z5) k .
o+ 2_. S Ay L A (@Y, i=1,2, ., M.
j=1 /
Ha smakm x, m Bcex d; He HaxaraeTcsi HUKAKMX OTpaHMIEHH. (7

O6mnsacuure, nouemy 3zajpagy (4) — (6) MOMHO WCHONB30BATH A
HAXOJKAEHUsT HANPABICHUHA, YIOBIETBOPAOIUX Kpulepuio nposepku (1)
U NPUAAIOINUX MPaBoil wacTu (3) CTPOTO OTPMIATENBHHE 3HAYCHU, eCIHU
2" "e ecTn OTHOCHTeNbHAsl cTarmoHapuaa Toura. (O6GpaTuTe BHUMAHKE
HA TO, 9T0 ONTHMAJbHOE 3HAYEHHE Iy HUKOTJA HE MOieT OHTH OTPHIA-
TEIBHEIM, MOCKOJBKY OfHMM H3 JOIYCTHMBX pPeIeHHnil ABIACTCH PaBeH-
CTBO HYJIIO BCeX d; M Z,.)

C BHUmMCANTENBION TOYKH 3penusa s3agada (4) — (7) He coBceM momHa.
OnruMmusanua Mo:KeT NPHUBECTH K HeorpaHHYeHHOMY peinenumio. Jlag
TOro 9Tobr 060#TH 9Ty TPYAHOCTH, YA0OHO M06aBUTH NIMHEHHBE OTPaHM-
qeHua peryasapusanun. OrpaHnYeHUA HeoTPUUATEIBHOCTH Ie€pPeMEeHHHX,
Bxogamme B A; (), obecneunBaior ¢ yaerom yeaosuit (6), aro upu o, = 0

sHagenusa d; MMe0T HIDKHIO0 TPAaHb, DABHYI0 —%j; CIefOBATeNbHO,
JIOTOJTHUTEIbHBIE OTPAHMYEHUSA PEryIApU3AIUN JOKHH JIHIIb TapaHTu-
POBaTh HEBOBMOKHOCTE 00abINUX d;. 3Mech TPEMEHUMH MHOTHE IIPHEMET,
npuieM HauboJjiee MPOCTON W3 HUX HMMEeT BHJ

d; <b pnua Beex j, (8)
rie b — MpOM3BOABIO BHIOPAHHAsA TOJIOKETEABHAA KOHCTAHTA (mampw-
mep, 1). HMemonbsya (8) u mpousBeps sameny mepemeHnmx (z; = d; +

K o
+ z}), mosno mpeobpaszoBarh zamady (5) — (7) B MOjedb IMHEHHOTO
NpOrpaMMUPOBAHNA, MMeIyi0o Bcero ammb 1 + m orpanwdenuit u n
HEOTPHIATENBHBIX, OTPANHICHHBIX CBEPXY TEPEMEHHBIX. J3/eCh OFI0
OrpaHUIEHNE COOTBETCTBYET (D), a m OrpaHWYeHMH — TeM COOTHOIIEHMAM
a; (r), xoropue BxomaT B (6); kaskmoe us z; (j =1, 2, ..., n) ynosie-
h

tBOpsieT yemosuio 0 <Cz; << b + 2j. CuaemoBaTenbHo, NI pellenus
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npeobpa3oBaHHOM 3a7a9d MPUMEHHM CHMILIEKCHBIH aJCOPHTM ¢ ABYCTO-
poHHUMU orpaHmYenuamMu (paspg. 5.10).

Ilar 2 BRI0OYAET caegyIOIEE OMEpPaIUn:

I) Boiamenumm Bce 3HAUeHHs 9YACTHHIX HPOM3BONHHIX dc/0x; B mpo-
BepseMoil Touke z".

I1) Pemum 3apawy ammeiinoro mporpamMupoBanusa (4) — (8).

ITT) IlpexpaTum pacueThl, €CAM OUNTUMAJILHOE 3HAYCHIE IePeMeHHOil
Zy PaBHO HYJIO.

1V) B nporunmoMm cilydae HalieM Takyio AJUHY Iara {, IpU KOTOpoH
¢ (2% + td) makcummampyercs mo BeeMm donycmuMbiM TOUKAM, IE;KAIUM
B HampaBJennn d oT TOYRM .

Ecan ma omepamun I111) onTumanbsmoe smauenme z, = 0, To z* —
OTHOCHTENbHAs CTalumoHapHaa Togka. Ha omepanmum IV) onrtumanbuas
JIONyCTHMAA [JIMHA INAra BCETia KOHEeYHA, eCJIH BHINOJHAETCHA YCIOBHE,
9T0 HAa MHOKECTBE BCEX 3HAYEHUHA X, YIOBJETBOPAIMUX OTPAHUICHUAM,
GOyHKOuA ¢ (2) UWMeeT KOHEUHHIH MaKCHUMyM C.

Ha camom ke mene meT HeoOXOAMMOCTH OIPEAENfTh ONTUMAIbHOE
3HAYEHWE X, HA KaxcHoli uTepamum. Eciaum Mpl BeleM IOHCK ONTUMYMAa
peryagprHo, HANPUMEp HAa KaJKHOM AecATOH uTepanly, Ha BCeX 0CTANLHEIX
uTepanmuax TpedyeTcA JHINL HAXOAUTL JONYCTUMOE pelleHHe, OPH KOTO-
poM 3HAYEHME I, IIOJOKUTEILHO.

Ecan ¢ymrmma c¢ (z) nwmeitna, 3HaueHme BepxHe#l rpamu b B (8)
JOJKHO OBITH NPUHATO GOABIINM, MOCKOABKY (D) B TOYHOCTH OTpakaer
panAnue npupamenuii Ha ¢ (z). Ecau orpanmuenme A; (x) numeiino, To
B COOTBeTCTBYIOmee orpanudenue (6) mompo He BRia0IaTh z,. (Taxoe
yopomeHWe NPUMEHNMO M K YCIOBHAM HeOTpUOmareabHoctn —z; <L 0.)
Tlogo6nas momudpuranumsa NO3BONMsAET BHOWPATh HATNPaBIEHUA TAKIM
ofpasom, 9To oHE GYIYT JEKATH HA TPAHAX TeX JUHEHHHX oTpaHUYCHHI,
KOTOpbIE s TeKymell mpoBepsgeMoil TOUKH ABJIAKTCA CYIMECTBEHHBIMIU.
B mpeneapHOM ciydae, Korjia Bce A; (r) auHeilHBI, Tak UTO BeNMIUHA I,
He BKJIOYEHA HYU B OJTHO U3 OTpAHUIEHHH, 32 MCRI0IeHuweM (D), 3amada
npuoGperaeT MOYTH TAKOW jKe BUA, KAK NPH METOJie BEINYKIKX KomOu-
ganuii, usnoskeHHoM B pasn. 15.2. IlpuanunualdbHEIM OTIHMIMEM pac-
cMATPUBAEMOTO MOJXOIa SBIAETCA JHINDL HEOOXOTMMOCTH B omepanun
peryaspusaruu. Ecam Bumonusercs yciosme pasg. 15.2, coraacmo
KOTOPOMY HCXONHEIE IUHeHHse OrpaHmYeHus YAOBIETBOPSIOT IIPEIOJo-
JREHUI0 0 PeryJIsAPU3ANUY, TO HET HeoOXOMUMOCTH HAJNATATD MOTOIHATE ] b-
HHe oTpaHmYuBalomuwe yciaosmsa. Onamako 37ech HeoOXomuma MoMOnHHU-
TeAbHas peryilapH3anusA, MOCKONLKY IMeJdb 33/1aU’ -— ONpefeseHue Ha-
npapiaennit. Mos;iHo Taxyke paspaGoraTe mpolecc NOJAyIEHUA BepxHeii
TPaH# ONTHMAJLHOTO 3HAYEHUA ¢ (Z), agaJOTHIHO TOMY Kak 3TO GHIIO
cipenano B (8) ma pasa. 15.2 npuMenuTeNbHO K METORY BHILYKJIBIX KOMOU-
HAIAHA.

Ilpu mamHoM moxXode MCIONB3YIOTCS TOJALKO IEepPBHE YacTHHIE IIPO-
u3BOAHEE PYHKIUK ¢ (2); eT0 MOKHO MOTUPUIIIPOBATH C YIETOM MCIOIb-
30BaHUA W BTODPHIX IPOM3BONHHIX. Torma jas BHYMCIEHHUs HATpPaBICHMI
TPUMEHEM AJXTOPUTM KBAJPAaTHIHOTO NMPOTPAMMMPOBAHUA.
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Hpuwmep. McmoapsyeM omuchiBaeMbrii MeTOZ xis pemenus sanaanm Q.
Orpanudvenne (5) mpeeT BUJ

Ty — dy — 2dy — d3y <0, (9)
a orpanmuenus (6)

o+ =061 =) di+1—4 (1 —2h))dy -
+[ =2 (1—%x§)]d3<6x’}+4x§+2x§—
—3 () — 2 (1) — (B2 —T,25,  (10)
o j=1,2,3 (11)

Iloxyuaenass mocieoBaTeNbHOCTH LPOBEPAEMBIX TOYER XaPAKTePU-
3yeTcs NAHHEIMH, IIPUBEleHHBIMU B Tabnune puc. 15.7. 3apava pemanack

2g—d; < 2

401
I/ITOI;:U-IHF{ c(zh) | 2F zk ak | at 2 2l J:I[I.llah;;a
i
0 —4 1 1 3 —1 —1 —1 0,37
1 —4,51 10,62710,6271 2,627 1 —-0,67 { —1 0,29
2 —4,17 10,918(0,46012,336| —1 0,71 —1 0,14
3 —4,09 {0,78110,55712,199 1 —0,21 -1 0,12
4 —4,0510,900/0,532|2,080| —1 —0,83 | —1 0,07
5 —4,02 10,82610,594 1 2,006 1 0,10 | —1 0,06
9 —4,00 |0,869]0,625 (1,881 1 0 —1 0,01
10 —4,00 {0,875|0,625]|1,875| — — — —
OnTUMAaIbHDBIC —4 10,875(0,625|1,875
3HATCHUST

P mc. 15.7. Meroj HomycTHMBIX HaipasieHuil — pemeHue 3agadu Q.

¢ ucnonb3oBanuem B (8) seamummsl b = 1. JlanpHelmee yupomenue
nponecca 0blJ10 JOCTHTHYTO Haarogapa Tomy, aTo BMecto (11) Hajaraaucs.
orpaunuenus peryaspusamuu —d; < 1. llpu & > 1 nposepsaemasn rogxa
JIGKUT Ta TPaHHENE, COOTBETCTBYIONIEH KBAJPATHIHOMY OTPaHHYCHUIO.
Pemenue npum k = 10 cormacyeTcs ¢ ONTHMAJbHBIM peIIeHHeM € TO9-
HOCTBbI0 [0 dYeTHIpeX JECATHYHBIX B3HAKOB.

15.7. TEOPETUYECKHNE CBOUCTBA OIITUMAJIBHOTO PEMIEHNA

Ilpeskme gem mepeitTu % AadbiediieMy PaccCMOTDEHWIO ANTOPUTMOB
pelienus 3ajagyd HeIMHEeNHOTo UPOTpaMMUDOBanusd, chopMyIMpoOBaHHOM
B mauajie pasg. 15.5, momesmo MpoaHaJdW3HpPOBATH HEKOTOPHE TEOPETH-
9ecKue OCHOBEl. B HAacTOAmEM pasfelie TNPHBONUTCH HECKOABKO TECHO
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CBABAHHHX MeEAY co60il GOPMYIHPOBOK YCIOBMIt, KOTOpPHEe KaK HeobXo-
AWMBI, TAK K [0CTATOYHEL JJA TOTO, YTOOW TOuKA OBAA OUTUMAIBLHBIM
pemenuenm. Takue pe3yspTaTsl NOJE3HEL MO Kpaiinell Mepe B Tpex oTHOIIE-
HUAX, TMOCKOIBKY 9TH YCJIOBHA:

1) mosBonswT paspaboTaTs WHCJIENHEE METOAHK INPOBEPKU OLTUMAJb-
HOCTH HPEIJIaraeMoro pelieHus;

2) maxoT MHGOPMANUI O YYBCTBUTEIBHOCTH pellenus;

J) UPUBONAT K ANTOPUTMHYECKUM METORAM HAXOHIENHA OMTUMAllb-
HOTO PeleHus.

Ranoe ®m3 »TuX pampaBieHHH MCIOAB3OBANNA EMOHCTPUPYETCA
umwke. Taxum obpasom, menn HACTOAMEro ofcyKIEHUA — I03BOAUTH
THTATENI0 TAYGKE IOHATH CYIIHOCTL KAK ONTWMAJBHULIX PeIIeHuil, Tak
M ONTHMU3AIMOHHEIX METO0R.

B npenmaymes pasaene 6m0 0TMEYEHO, 9TO CYNIECTBOBANME HATPaB-
JeHUH yaydlenys B MPOBEPAeMoil TOUKe Z° MOKHO YCTaHOBUTH, peIlas
CHENYOIIYI0 33749y JHHEHHOro mporpaMMUpPOBAHHUS:

MakcHMH3HPOBATE X, ' &)
K] k
Py YCJIOBHUAX Zy— 2 —%)—'dj<0, ; (2)
J
=
n A . !
0A; - .
zy+ —%—)--djg—Ai(xh), i—1,2, ..., M, (3)
gt
Tae M=m -+ n.
Ha smakm z, m Bcex d; oOrpaHnueHHii He majaraercd, (4)

Ina gocTmmenma IOCTaBJIEHHHX HAMHA BleCh Ieiell HeT HeobXomm-
MOCTH J[OIOJHHTEIbHO BBOAUTH YCIOBMA PETyIAPUBALIUY LIIA KAMKIOTO d;,
NOSTOMY TAKHE OTPaHuYeHNs, Kak (8) w3 Hpefryniero pasmena, B MOIeNnb
He BKIouaoTca. Ilpm ycmosmu, 9to fua ¢ (x) u a; (z) cupaBeIMBLI
nowymenus 1) — VI) ua pasn. 15.5, Touka 2" #BaseTcA MCTHHHEIM ONTH-
MYMOM B TOM W TOJBKO TOM CIydYae, KOT/ia ONTUMANbHOE BHAYOHUE X,
B sagaue (1) — (4) pasumo mymio.

Tenmeps UpPeTMONOKHEM, U9TO I — ONTHMAJbHAdg TOYKA, M TYCTHb B (2)
u (3) z* = x, Tak w0 2, = 0 ABIAETCA onTHMyMoM aaA 3amaun (1) — (4).
PaccMOTpPUM COOTBETCTBYIONYIO ABONCTBEHHYIO 3a[auy JIMHEHHOTO mpo-
rpamMMupoBanua (pasm. 5.4):

M
Muaumusuposats — 2 A; (z) y; (5)
i=t
M
HPH YCIOBHAX D yi=1, (6)
=0
- M -
[7] 0A; .
— ;xtyﬁz _@@.yi:o, i=1,2,...,n, (7

i=1

y>0, i=12 ..., M. (8)
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Teopema fBoficTBemHOCTH 00ECHEYMBAELT CYMIECTBOBAHNE OOTHMAIb-
HEIX 3HAYeHHA y;, a TAK:Ke PABEHCTBO HYJI0 ONTUMAJIBLHOro 3HAYCHHA
BHpAsKeHNA (5), mpHd YCIOBHM 9TO & — ONTHMAadbHasg Todka. CriemoBa-

TeIbHO, IOCHE MEePeCTAHOBKU W YIDONIEHUA YAEHOB (7) MOKHO CleJaTh
crefiyomee yTBepyRACHHUE.

YenoBua ontuManabHocTu Eema gaa a; () m c (z)
CTpaBeINBa XapPaKTePUCTHKA CHCTeMH OrPAHUYCHMW U [MOTYUICHUS

I) — VI), npurenennne B pasg. 15.5, Touka z ABJIAETCA ONTHMANLHOIM
B TOM H TOJBKO TOM cliy4ae, KOT/a

A; () <0, i=1,2,..., M, (9)
e M = m -+ n, u cymecrsyior Takme u; =0 (i =1, 2, ..., M), ato
A (2)ou; =0, i=1,2,..., M, (10)
_ M -
f’gz(j) —21 "“;;(j’) =0, j=1,2,...,n, (11)
rie u; = y;/y, m y; ynosmersopsior yemosusm (5) — (8). Orpanmuenus

(10) BHpaykaT YCIOBHUA JOMOJTHUTEABHON HEKECTKOCTH.

Coorromenuss (10) — (11) wacro wmaswmBaroT yeaopmamm KyHa —
Takkepa, Mo uMEHAM MATEMAaTHKOB, /0KA3aBIIUX HX CIPABE/JIUBOCTE.

Hepasencrsa (9) BRIOYAIOT YCIOBHA HEOTPUIATENBHOCTH KaiKioil
U3 TEpPEeMEHHHIX, CJEf0BATeNbHO, 3TU HEPABEHCTBA MOUPOCTY 03HAYAIOT,
4T0 TOYKA & MOJKHA ORTH HomycTuMoii. JIerko mokasaTh, 4To orpanmye-
umpg (10) MoHO mONYydIUTH JReieHHeM Brpaskenus (D) Ha y, > 0, szame-
4ag TMPU 3TOM, YTO PE3YIBFTHPYIOMAA CYMMa B TOUKE ONTHMYMA TO-TIPesi-
HeMYy PABHA HYJIIO; MOCJEHSA 03HAUAET, 9TO HYJI0 paBeH KayKIHI 4jieH
CYMMSI B OT/[€TBHOCTH, TOCKONBKY Bce A; (z) << 0 u u; > 0. Haxkouer,
HETPYAIIO TPOBEePUTH, 4T0 orpaHudenus (11) Moxuo monyumTs, pasje-
auB (7) na —y,. CrenoBaTenbHo, YCIOBUA OOTUMAJLHOCTH MOKHO BHBE-
CTH HCX OIS M3 TOTO, 9TO 3aJiada JuHeHnoro nporpammuposaunns (1) — (4)

OpHMEHUMa A IIPOBEpKU ONTHMAJBHOCTH TOYKU . Ecan InpraMeM

A;(@)=a;(x) pna i =1,2, ..., m, a Apy; (@)= —2; taa j =
=1, 2, ..., n, To MO}KHO moxasarth, gro us (10) m (11) caenyer
a; (@ w; =0, i=1,2, ..., m, (12)
de (z) < da;(z) — ) = .
| - S | m =0, j=1,2,...n, (13)
i=1
dc (z « (D) — .
ZZ) -3 g;j_x) <0, j=1,2,...,n (14)

i
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3ameruym, 9to B (12) npm a; (z) << O pamsmo Hymo u;; mpu z; > 0 B (13)
paBao O cootBercTBylOmee Bhpaxkenme B (14). [dasa mposepxm Toro,
HACKOJBKO XOPOIIO BH IIOHSIM 3TOT MaTepHaJl, HOKAKATE, qTO eCii ¢ ()
n Bee a; (z) aunednst, o (9), (12), (13) u (14) cBomATcA kK pesyiabTaram,
COMEP/KAMMUMCA B TeOpeMe o JONOJHATEIBHON Me;KeCTKOCTH, KOTopas
npmBegena B pasma. 5.3.]

Veaorua (9), (10) u (11) ocraorca docmamounbimu JAJisi OUTHEMAIBHO-
CTH peNIeHWA £ U OPU HECKOIbKO 6omee ci1abHx JOMYIEHNAX OTHOCHTEN b~
no Buga ¢ (z) w a; (z). ToBops vecrporo, dyHruEE A; (Z) MOMKHE GHTL
TakmumMu, uToObl ompefeinAemad umm o0iacTh JOUYCTHMbLIX PemeHmi
ABIANACH BHIIYKJION; IPU OJHOBPEMCHHOM yueTe BHAA ¢ () HTO NO3BOJIA-
eT 3aKII0YATH, 9TO JOKAJNBHHEU ONTUMYM OJHOBDEMEHHO HBIAETCH
I Ta06aJbHBIM ONTHMYMOM.

BuecTo Toro 9r00Bl MCKIOTATE ¥y, MBI MOKeM CHOPMYIHPOBATE yCIO-
pua ontuMmaisnoctu (10) — (11) caenyoomumm o6pasoM: CymeCTBYIOT

y; =0 (i=0,1, ..., M), upnuem He 6ce y; PaBHH HYI0, TaK 9TO
Ai(@)y=0, i=1,2,..., M, )
_ M -
de (x) — 0A; (z) — .
;;}9 Yo— _ﬁf—.yi:o, i=1,2, ...,n. (I1)

i=1

[Coornomennsa (I) u (II) mmorma waseiBawT yeaoBmamu [[xowa.] To

06CTOATENIBCTBO, 9TO He BCE Y; PABHEI HYNIO, ABIAETCA claeacTsrem us (6).
dra $opMyITEPOBKA OUYeHb BAKHA, MOCKOIBKY HIPH 0UeHbL OGIMHX jomy-
menuax yexosua (9), (I) u (I1) weob6xrodume nas TOTO, 9TOGH OTITHMANL-

HOMY peIIeHUI0 COOTBETCTBOBaJIa Touxa z. EpuHCTBEeHHOE TpebGyemoe
MOTyHmIeHUe BAKIIOYAeTCA B TOM, 9T00H Bee PyHKIMA a; (1) u ¢ (x) umenn
HEeNpPePHIBHEIE [epPBbie YACTHHIE NPOU3BOJHBE JUIA BCeX BHaYeHUH (x4,
Zo, . . ., Zp); OPH BHIOJHEHWH JTOTO OHH MOTYT MMETh J060H Bm.
Yro6e mpu ¢T0b caabux orpannaenuax yeaosus (9), (10) u (11) ocrasa-
JNCh TAKKe M HeoOI0 JuMbMU, CllellyeT BBECTH KAKOEe-TO JOMOJHUTENBHOE
momymenme (Kag, HAaIpHUMep, XapaKTePUCTHKY CHCTEMBl OTPAaHWMYCHHH,
npuBeteHnywo B pasn. 15.5), xoropoe obecneanio Ob BrIoOIHEHHE Hepa-
BEHCTBA Yo == 0.

Venorua onTUMAaIbHOCTY TOJNE3HHE BO BCEX TPEX OTHOWIEHMAX, YRa-
3aHHKX B HaYaje HACTOAMEro pasjgena. Humme Oyner morasamo, Kak mx
MOJKIIO0 HCTOMB30BATH JJIA OPOBEPKM ONTMMAJBHOCTH WUJIW HAXOMKICHUA
ONITUMAJBLHOTO peuennsa 3ajfadn HeGonpimoit pasmepuocTu. anee nemon-
CTPHUPYETCA BAyKHOCTH STUX YCIOBHIi jIJifi IPOBEPRHU YCTOHUYUBOCTU W 1A
paspaboTK| aITOPUTMOB penieHNs 3ajad GoabmoNl pasMepHOCTH.

Paccmorpum 3anaay P us pasn. 15.1; mycTs orpaEn9eHns npeficTaBJe-
HEL B CIEAyIOOleM BHJe:

A; ()
A, (x)

—z; <0, i =1, 2, 3,
xy + 2x4 + 23 — 4 < 0. (15)

i

I
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Ilocne ympomenunit (10) mpeAcraBisiioTcs B BuUie
iy =0, zuy =0, x3u; =0, (16)
(xy + 22, + 23 — 4) uy = 0,
a (11), ramske mociae yupoineHuii,
6 (1—z) = —uy+uy,

4(1—x9)= —us+2uy, (17)

2 (1 ——%x;,,) = —ug+uy.

ITycTp MBI TPeANONIORUIN, 9T0 B OUTHMAJLHOM peIleHuu Bce z; > O

u, ciaegoBaTenabno, uexons uz (16) w, = u, = uy = 0. Torga MomHO
BEIPA3UTh KaAYIO IIepeMeHHYIo Z; 4depes u, B coorBercrsum ¢ (17):
_— Uy e Uy o 3LL4

11--1—-—6—, xz—-j._'?', x3:o——~——2—. (18)

Ilogcrasue coorsomenuss (18) B mocmenmee orpanmuenme (16), mocae
YUOPOLEHUA LOJYTHM

(@ —4uy) uy =0, (19)
TaK 4TO
u4—_—-2 il xi':%" 12:‘%, xszgv ¢(z)=17,25. (20)

Cnegosareapno, Touka x B (20) onTuMaibHA, TOCKOJLKY OHa ABJIACT-
cA JOIYCTHMOHM IpH yYeTe orpaHmueHumit (15) W UTOCKOILKY UMEeTCA
coorBercTnylomuit Habop u; == 0, yaoBIeTBOpAKMUIl B TOUKE X YCIO-
pusan (16) u (17). Yto6s npoBepuTh, HACKOABKO XOPOIIO BEI MOHFAIK 3TO,
LOKAsKUTE, 9TO M3 IpeamoNokenuit x, > 0 u z, = z; = 0 cxenmyer, uTo
He cymecrByer u; > 0, ygoBiersopsiomux ycaosuam (16) u (17).

IIsoficTBeRHAasA 3ajgaga JuHHeHHOTo mporpammmpoBamma (5) — (&)
ABJIAETCA NCTOYHNKOM WHPOPMATHUY 0 IYBCTBUTENbHOCTH pemrenusa. Omua-
KO BMECTO HCIOJb30BAHWSA 9TOT0 MCTOYHHMKA MBI PACCMOTPHM B CJEIVIO-
IIAX pasfenax BayKIYI0 AJbTEPHATHBHYIO (OPMYIUPOBKY YCIOBHIl ONTH-
MAaJIBIIOCTH, HEHNOCPEJCTBEHHO MO3BOJASNYI0 OCYIECTBUTE TPedyeMulit
aumaans. Boxee TOro, maHHHIH OAXOM YA00eH Haa o0BACHEHHA aXTOPUT-
MIUECKHX CJIeJCTBUIT H3J0;KEHHEIX BBINIE YCJIOBHI OOTHMAJIBHOCTH, 3TH
BLIYMCANTCJABLNEE AacIeKTH 0ojlee [eTAaNbI0 pPACCMATPUBAIOTCA [ajee
B HacToAOEH Triase.

Oynaxuua Jlarpas:ka u ee cexnonasa touka. Hcobxomumvbie u mgocra-
TOUYHEIE YCJIOBUA ONTUMAIBLHOCTH MPOBEPAEMOro DEMEHUA X MOTYT OBITH
Tarke chopMyAMPOBAHE C IIOMOIIBI0 Tak mazsiBaemoil ¢ynkumm Jlar-

pamka. llycrs
M

L(z, u) Ec(x)—_g A; () ng. (21)
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FOBOpHT qTo (i)YHKHHH .HarpaHma nMmeeT CEJI.TIOBYIO TOtIKy, COOTBET-

CTBYIOILYIO TIAPE BEKTODPOB (Ly, Zg, - + «5 Zn) T (Uy, Ugy « . ., Uy), T
KayKmoe sHauenme u; = 0, ecanm

L, <L@Ew<L(u (22)
opu a0bux (ry, Zy, ..., &) U HEOTPUHATENBHHIX (U, Ug, . . ., Upy).

B macrosmem KoHTeKkcTe NepeMeHHBIE U; HUMEHYIOTCH MHOMKHTEIAMH
Jlarpam:ka. I'oBopsa HECTPOTO, 3HAYEHHe ¢yurmun L (x u) yMembmaer-
Cs 10 Mepe yJajleHus Z 0T Z, a 3HaUeHHe $dyurnuu L (z, u) BO3pacraer
[0 Mepe YEAJEHHA U OT .

Mosxmo mokasaTn, 9To mapa £ ¥ u = 0, YIOBIAETBOPAIINX YCIOBAAM
ontumansrocTu (9), (10) m (11), sBaseTcs TaKKe celI0BOH TOYKOM
L (z, u), u mao6opor. CaemoBaTensHo, UCHONB3YA TOAXo] Jlarpamma,
MOKHO cOPMYIUPOBATH CJAEAYIOMUEe YCIOBHSA.

Yenosusg ontumaabuaocTu Jlarpaunxa. Ecom paa
¢yarmmit a; (x) u ¢ (x) BLINOJHAKTCA YCIOBUs, OIpefelseMble Xapar-
TePUCTUKOM CHCTeMBI OTPANHICHNH 1 JONYMeHNAMHT I) — VI), npusenen-
HbME B pas. 15.5, To Touka z Gymer onTumanbHAa B TOM I TOIBKO TOM

cayuae, ecld CYMECTBYeT Touka u, w == 0, Takas, 4To mapa (z, u) ABIA-
eTcsi cemiaoBOd Toukoil Gymrmuu L (x, w). lpu sroM mua cealoBoil Tou-
KU cymma B mpaBoi#t gactu (21) pasHa Hyxo.

[MuTepecuo otmetuth, dato docmamounoce YCIOBME ONTHMATLHOCTH X

B TOM cilygae, Korfa mapa (z, 4) ecTh ce[JloBag TOYKa, COXPAHMAET CBOIO
CHIy W TOTAA, KOTJA MBI OTKAjKeMCH OT BCeX CJeJaHHHX B pasma. 15.5
JONYIHIeHni OTHOCHTENBHO BHAA M Taafkoctdn ¢yurnmi «; (x) m ¢ (x).]

3amerum, aro ¢yurnua Jlarpamxa L (z, u) Bormyra nmo x npu u = 0
" JuHedna oTHOCHTENbHO u. CBA3HL MEKIY pamee BEHCKABAHHHBIMA €000-
PaKEHHAMHM M YCJIOBHAMHU ONTHUMAJIBHOCTH Jlarpamska MOKHO yCTaHO-
BUTL caenyommMm obpasom. B coorsercrsum ¢ (14) B cemioBoit Touke
mepBHe YACTHHE NpousBopmbie ¢ynkmuu L (r, ¥) mo KaKAOMy U3 I
TOJKHEL OBITH HEMOJNOKUTeIbHHME; 00bACHUTE, nodeMy 5To Tak. [laiee,

B cooTBercTBUH ¢ (13) n1ubo x;, nubo nepBas TacrHas npoussonrasn L (x, u)
no z; (6o ofe 5T BeJWYUHBI OTHOBPEMEHHO) NoJkHA OHTH paBHA
HYI0, MOTOMY 9TO B OPOTHBHOM ciydae sHagenme L (r, u) MOKHO yBe-

JIWYUTh, M3MEHAA Z;. AHAJIOTWYHO »TOMY, B CooTBercTBHMHU ¢ (9) mepBas
gacTHaA npomsBomHAas L (z, u) mo kampoMy u; HOMRHA OHTH HEOTPH-

narenasnoii. IIpu sToM B coorsercrsum ¢ (12) smbo u;, auGo mepmas
gactHag mpousBonmaa L (x, u) mo u; (nmubo obe 5T BENUIMHBL OJ[HOBpeE-
MEHHO) Jlo/KHA OBTh PaBHA Hyd0; 00BACHUTE, TOYEMY HTO TaK.
Nlockonbry B cemmoBoil Touxe L (zr, ¥) paBHA ONTHMAJBHOMY B3HA-
9eHUI0 ¢ (Z), TYBCTBHTENBHOCTH IOCJIENHETO K W3MEHEHWsSM IapaMeTpOB
MO/RHO YCTAHOBWUTH, BHUMCIAA BIMAHUE bTUX usMmeHeHuil Ha L (z, u).
Tak, HaupmMep, ¢cau orpanmdenne i samenuth Ha A; (z) < e, roe e —
0YeHb Majioe NOJNOMMUTENBHOE 9YUCI0, TO ONTHMAaJbHOE 3HadYeHHe ¢ (I)
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BO3pacreT l'IpI/I6JII/I3HT€‘JIbHO Ha €eu; (3a HCKJIKYEeHHEeM TeX CJaydaeB, KOoI-
Ja mpa 0eCKOHEYHO MAJIHIX 3HAUCHHUAX € BeJWIMHLEl T ¥ U He gBAAITCH

HenpepuBubiME Qynrmusamu e). Hampmmep, B (20) u :—2— O7A 3aga-

au P. Ecau gerBeproe orpamumvenme (15) zamenutsr 1na A, (z) <e, 10
3Hagenme ¢ (r) Opu OGECKOHEYHO MAJOM € YBEJIMINTCH IO CPABHEHUIO

¢ 7,25 npubamsuTedbHO HA —Z—e.

Oyrknuio Jlarpamka MOMKHO TaKiKke MCIOJB30BATHL AT Henocpedcm-
8eHHO020 HAXOKIEHHUA ONTHMAJHHOTO pemeHus. Vmeercsa MHOro MeTOIOB
BLIMOJHEHUA DTOTO; OJMH W3 HUX JIETAJBHO paccmorped B pasg. 15.9,
a [Ba IPYIEX BKPATHE ONWCAHH HUKE.

Ilycrs mMomesns BKIIYAGT TOIBKO OZHO HEJIHIelioe OrpaHHYeHHE,
Hampumep a4 (z), a BCe OCTalbHbE OTPAHWYCHUA JMHEHHH. 3aMeHEM
neieBylo (yHKU@I 3aga9d Ha [c (z) — aq (z) u]l m ucwaroumm aq (z)
n3 cmeremul orpanudenuii. Hawas ¢ u = 0, pemwmm mopmenn, xoropas
Temeph WMEeT HeNWHCHHYi0 UeNeBYW (YHKIW0 U TOABKO JdHeHHBIE
OTPAHWYCHUSA, J[JMA TAKOH 3a7a9W NPHMEHMMHL METOIbl, H3JI0KEeHHEIE
B pasg. 15.2, 15.3 m 15.4. Ecam mpn u = 0 moaywaem pemenme, B Ko-
Topom ay () <L 0, To 9710 pemenue onTmmanbHo. B mpoTHBHOM ciaywac
Oymem yBeJMYUBATH 3HAYEHHE U O TEX IIOP, MOKA He HAYHET BHIIOJHATH-
ca yeaoBue a4 (z) = 0. Ilpu srom MEI, mo cymecTBy, HaxoquM CEIAOBYIO
roary Qyurmun Jlarpamsa (21), u cooTBeTCTByIOmEE pelleHUe ABIAETCA
ONTHMATbHBIM.

Takoil ste moAx0[ TPUMEHAM W K PEIICHHI0 HEKOTOPHIX 3a1ad AWHA-
MHYECKOI0 ITPOrPAaMMUPOBAHHUA, KAK, HATPHEMED, K 3ajade pacIpene.e-
nusa pecypcoB, mpuBefenno# B pasn. 10.2. Hampumep, samagy ¢ gBymsa
OTPANMYCHUAME MOKHO CBECTH K 3ajgade ¢ opumM orpapmienmem. Coor-
BEeTCTBEHHO /A PemeHus MoguQHOupOBAaHHONR 3aj7add MOKeT OHTH
MCIOJB30BAHO PEKYPPEHTHOE COOTHOINEHHE IHHAMHUYCCKOIO IPOrPAMMHU-
poBanma s ofHoit mepemeHHON cocrosHua. Onmako ecam sHadeHUA
VIPaBIAKNIIUX IEePEMEIHLIX TOGKHE OHTEL NeJ0YHCICHHLEIMH, TO OKOH-
YJaTeNbHOE pCLIeHHe, HANNEHHOEe ¢ IIOMOINLI) YKA3aHHOI'0 IIOAXO0[a,
MOKET OKAa3aThcs He Goiree deM NPHOMIKEHHLIM pelleHneM HCXOTHOMN
3agaund.

I pyrum BeY@ACIATETHHEM mpumenenueM Gypriun Jlarpamua araa-
10TCA TAK HA3HBAEMLIE MeaKoulaeogble 2paduenmiuble aJTOPUTMEL. [lpu
WCHOJIB30BAHAK TAKHX METOLOB CTPOMTCH cucTeMa AuddepeHnmamIbHLIx
ypaBHeHMIA, OCHOBAHHHIX HA IEPBHIX YACTHHIX HPOW3BOMHBIX (QYHKIUN
Jlarpamka mo KaKEOMY W3 Z; M U;. Ilpu ompeledeHHLX TONYIMEHHHAX
TPAEKTOPWUH NEePEMEHTHX, onpefedsieMpix nuddepennnanbHRMA yPaBHe-
HHEAMHA, CXOAATCH K ONTUMAJIBHOMY DEIICHHIO.

Hsoiicrsennocts. Wcnonnsys ¢yurmuio Jlarpamka (21), momuo
cPopMYyIHPOBATE CAEAYIOMY0 ONTAMAIAMMOHHYIO 33/[ady, KOTOpas HA3H-
BAeTCA Oeolicmeerholi: naiitu x U u, u >= 0, Takue, 4To

Muunmmsapyerca L (z, u) (23)
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apw yCJIOBHAX

M
ge(r) AN 04; (x) .
oz j e Oz
=t

MosxkHo fmOKa3aThH CIIEIYIMYK TEopeMy.

Teopewma ABOMCTBEHHOCTH HeATUHEHAHOT O
oporpaMMupoBaHnua Ilyers gna ¢ynxnuii a; (z) u c(z)copa-
BEJUTHBLL YCJIOBHSA, OIpEJlefiAeMEle XapaKTEePUCTUKON CHCTEMBl OrpaHd-
sennit m ponymennamu 1) — VI), npusegennervm B pasp. 15.5. Torpa:

) Ecin z — onTmmanbHOe pemenue sajaYm HeNMHEHHOTO Iporpam-
MHEpPOBAIIHA, TO cymecrsyer u > 0, Takasg, 9To Iapa 2 U U SBISAETCH
pemenyueM ABOWCTBEHHOH 3afadM (23) — (24). Namnee, ecim r aABIgeTCA
TOMYCTHMEBIM TIPH y9eTe YCJIOBUA MCXOTHOM 3amadm, a £ U U — JOOYyCTH-
MBIMH HPH ydeTe YCIOBHHA jBofictBenmo# 3amaqdd, To ¢ (z) << L (z, w);
paBeHcTBO COBMIONALTCH A ONTHMATBHON mapel £ U L.

I1) O6paTHo, ecn; mapa & M U ABJIAETCA DelIEHHeM IBOMCTBEHHOM

sagagn (23) — (24), opuugem A; (x) << 0 nua kammoro i, a TakKe ecuam
¢ (x) crporo BorumyTa, ambo cymecTByeT Taroe k, 4To Ay (r) crporo
BEIOyKIa B Up >0, To x ecTh pemenne MCXOTHOH 3a/a9l HEIMHEHHOTO
uporpammupoBaHua. Ilpm stom ¢ (z) = L (z, u).

O6paTtute BHHMaHMe Ha TO, 9T0 medeBaa ¢yurnua (23) paccmarpm-
BaeMoi JBOMCTBEHHON 3ajjagd WMeeT He TAaKOW MPOCTOd BHWA, KaK B ABOH-
CTBEHHOH 3ajade AuHeiiHOoro mporpaMMupoBanusa. B gactuocth, B L (x, u)
B KadeCTBE COCTABHOM 9YacTW BXOJAMT IelieBass $YHKIIWA OpAMON 3anadgu
¢ (r). Teopema HMeeT HeCKONbKO BayRHHX obmacTefl HCIOJB30BAHEA.
Opma m3 HUX, KOTOPasg B TEKCTE€ HE PACCMATPUBAETCA BBHAY €€ CJIOMKHO-
CTH, CBARaHA ¢ [BOMCTBEHHON WOCTAHOBKO# 337a9M KBaJPaTUIHOTO
IPOrpaMMHPOBAHUA, NO3BOJAKMEH IOCTPOUTH HECKONBKO W3ANIHEIX
anroputmoB. Ilpyroe HampaBieHHe HCHOJL30BAHWUA  ONHMCHBAETCA
B paszx. 15.9.

u; =0, j=1,2,...,n. (24)

15.8, BOSBPAIIEHUE K HKBAJAPATHYHOMY IIPOTPAMMUPOBAHMNIO

B pasx. 14.6 paccmarpmBamach ciaefyiomas 3afada KBafApaTHIHOTO
OpPOrPaMMHAPOBAHUSA!

Maxcumusuposarp ¢ (z) = i cjxy -+ i i CirTjTh 1
OpU YCIOBUAX ! e
a;;x; by, i=1,2,...,m, (2)
z; =0, j=12,...,n 3)

L

.

B pacroamem pazjene mpmMeMm, 9TO KO3(PPHUIIMEHTH Cj ONpejleeHkl
TaK, 9TO JJA BCeX kK M j ¢;, = Cpj; 9T0 JONyIEHHe He SABJIACTCA CyMecT-
BEHHBIM, NOCKOJBKY N0y KBafjpaTHiHy (GOpMYy MOKHO 3aTHACATH
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B OpeJoKeHHoM Buie (HampumeD, 8z,x, — 522y = 1,527, -+ 1,52,14).
(B sagauwy pasg. 14.6 Oblim BRIIOYEHB JOMOJHAIONHE IEepPeMEHBIE
s; == 0; oun GynyT BBeLEHH H 371eCh, HO HECKOAbKO mHmre.) Ilag mpocro-
T mpumeM, d9to Bce b; == 0. IlocTymupyem rtarske, 4To KBamgparudHAS
dopma mopx 3HAKOM JBOWHOTO cymMMmupomamusa B mpaBoit gactu (1) mpep-
craBaser coboil Boruyryio ¢ymrimo. (C MaTeMaTHUECKO TOYKH 3peHHS
3TO PABHOCHNLHO YTBeDJKAEHWIO, 49T0 KBajgpaTudHas $opma sBIseTes
OTPHIATENBHO [OJYONpeNeJeHHON’. )

Teneppr umcmoabayeMm HeoOXogWUMBIE W [OCTATOYHBIE YCIAOBUS ONTU-
MaJBLHOCTH PENIeHHs, IpefCcTaBleHHbE B MPEABIIYINEM pasfesie BHpa-
meruamn (10) — (11). [aa sroro mocrpoum cucremy

Ai (I)E]Zi al-,-xj——b,-, Z:1, 2, SN (N (4)
Ap;(@y=—2z;, j=1,2,..., n
Kaxk HeTpyaEo mpoBepHTH,
] < . '
gg) = +23 epan, =1,2,...,m )
h=1

Torna m3 (10) mpempimyurero pasmeia cienyer

(2 a,-,-xj~b,-)-u,~:O, i:1,2, v, m, (6)
=1
(— xj)'um+j =0, j=12,..., n, (7)
a us (11)
L‘j+2'2{ Cjkxh_'Ei @i+ umey=0, j=1,2,...,n. (8)
i= i=

OTH BHIPAKEHMS MOKHO YIODPOCTHTh, BBEIS HEKOTOPHIE NOMOJHUTEIb-
meie obosuadenns. Ilyers s; > 0 — momoamslomasi mepeMeéHHas orpa-
mmgenus i B (2), Tak 9To

n
Z aijxj+si=bi, i=1, 2,...,m, (9)
j=1
M OYCTh W; = Umyy Mug j = 1,2, ..., n. Torma, mociae yupoluenmuii,
(6) u (7) mpuHEMalwT BuJ
iUy = 01 i = 17 21 IR (3 (10)
zw; =0, j=1,2,..., n (11)

HHockonbry s;, U;, £; U w; ACHKHK ObTH HeOTpHUIATenbubiMu, (10)
u (11) MoKHO 3aMEHHTH OfHUM OTPAaHMYEHWEM JOIOJIHHTENLHOH HEMKEeCT-
KOCTH

D s+ Dy zjw;=0. (12)
i=1 =1
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Ncnoxpayst ToabKO UTO BBEleHHHE TEpPEeMEHHEBE Wj, MOKHO 3aIH-
cars (8) B craepyomeM Bupie:

2N cipan— X @i Fwy=—c;, j=1,2,...,0 (13)
=1 =1

OpnauM w3 chaefcTBUit  YCTOBUA OOTUMANLHOCTH, NPUBEJEHHEIX
B pasg. 15.7, Apaserca To, 9TO CHNM YIAETCH HAWTH TAaKNe HEOTPUIATENB-
Hbe 3HaYeHusA Ij, S;, Y; M Wi, OPU KOTOPHIX ymosiersopsiorest (9), (12)
u (13), To 9TH 3HAYEHMS £; MPENCTABIAIOT coboll onTHMAaIbHOE pelleHine
3a/[agn KBAJPATUIHOTO TmporpamMupoBanus. OTmermm, 4To cucrema (9)
u (13) BrIO"aeT m -+ n aunelinvx orpaHudenui u 2 (m -+ n) HEOTpH-
MaTenbHEIX TepeMenubix. PasymeeTcst, (12) me sBaseTcsas InHeHHEIM
OTPAHHYEHHAEM, HO OHO HMeeT CToJb CHenuPWICCKHA XapaxTep, 4uTO
MOKHO paspaboraTh MEARH PAJ METO/0B, TO3BOJAMHX TOJHOCTHIO
HCOOJMb30BaTh JMHEHHOCTH OCTAXBHBIX HEOOXOTUMLIX ¥ JOCTATOTHHX
yeaoBuil onTEMagbHOCTH pemenms. OfuH M3 TAKMX AXTOPUTMOB HM3Ia-
raeTCA HUE; OH OCHOBAH HA JOBOJBHO IPOCTHIX MOTUPUKATHMAX CUMILIEKC-
HOTO MeTofia u O0ecredmBaeT CXOjJMMOCTH 33 KOHEWHOe YHCIO WTepaliMii.

Mogudunuposanupiii cuMmtekensii anropurM. llpeixge wem mepefitn
K ONMCAHNUI0 COOCTBEHHO AJTOPHTMA, OIpeAeNuM HeKoTopwme ymobnbie
IJst Hac TepMulbl. HasoBeM x; W §; IPAMEIMEU ITePeMeHHBIME, & Wj U U; —
OBOMCTBEHHBMY IEepPEMEeHHBIMH. HasoneM Tawme 63auM000NOAHAIO W UMY
nepeMeHHHME Moy mapy Z; U w; WIK aHAJOTHIHO 3TOMY J00yio mapy
$; M u;. B mactosmem MeTofe CHCTeMa JNWHEHHHX OTPAHHYEHHH COCTOHT
u3 (9) u (13), mpuvem Ha RammIoH uTepamunm umeercs OaszmcHOe perne-
HMe, BRIUapINee m -+ n mepemeHnmx. Hampas Bxogamasa B 6Gasuc
npAMasA IEPEeMeHHAs HeOTPHUIATeNbHa; KaK CIENCTBHE HCXOAHEE Orpa-
unvenna (2) scerna yaoBJeTBOpPALTCA. HaK M B CHUMIIEKCHOM MeETOJE,
WUTEpaTui 3aBEPIIAIOTCH, KOTJA He 0CTAeTCHd OTPHUIATEJIBHEIX [BOMCTBEH-
HBIX HepeMeHHbIX.

Basucuoe pemrenue Ha moboil mTepanuu Beerga MPUHALISKUT K OJ-
HOMY M3 ABYX BO3MORHBIX THIOB. IlepBas BO3MOKHOCTH 3aKIHOIAETCH
B TOM, WTO JIIA a060ro j wiu i B 6a3UC BXOAUT TOJIHKO OZHA M3 B3aMMO-
OOIOTHSOIAX mepeMeHHLX. Taroe penreHue MMEHYETCA CmMaHOapmMHBIM
6a3ucoMm, OHO YHOBIETBOPsieT OrPaHUYEHLI0 [JOIOTHNUTEILHOR HEIKeCTKO-
ctu (12). Bropas BO3MOKHIOCTL COCTOMT B TOM, 4TO pellleHHe BKII0YAeT
6asucryio napy B3aMMOJONONHAKINUX IEPEMEHHHIX, B PE3yJbTaTe dero
uMeeTcd TakKe U He0A3UCHAs napd B3aMMOTOIOIHMONINX MMePEMEeHHHIX.
Takoe perresne HaswBaeTca Hecmardapmubiyn 6Gasucom. (Hemoropsie
aBTOPH NPUMEHAIOT TEPMUHBL g3auMofonoansiowull 6asuc m noumu
e3aumodonoansoyuli 6asuc.) llpuununuanbuoe OTIUIHE JAHHOTO METOJa
0T CUMIJIEKCHOTO COCTOMT B TOM, YTO BCAKMiIL pa3, Korjga 6asmuc OKa3H-
BaeTcsa HecTauXapTHHIM, BeIOOD mepemeHmoif, BBogumMod B Hasuc, ocy-
piecTBIgeTcHd TaKHM 006pasoM, YTO BOCCTAHABIMBAEGTCH BHIIOIHUMOCTH
YCIOBHUA JONMOJNHUTENRHON mHeimecTkocTn (12).

IlyTem mpocTrx anrefGpawdeckux mpeofpasoBaHU, HCHONL3YS OTPa-
puuenus (9) u (13), nomygaem caenywmee BEHpamenue Aas ¢ (r), crmpa-
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BEIMBOE OPH BbIOOJNHEHUH YCIAOBHA JONOJIHWTEIbHOU HesmecTKocTn (12),
T. €. B ciydae CTaHgapTioro Oazmca:

c(z) :————(2 cijxi+ Zbu) (14)

j=1
Beega obGosnagenme

zy = 2c (), (15)
MOKHO [IOHOOJJHHUTH CUCTEMY OI‘paHI/IquHﬁ AUHELHBIM COOTHOIIEHHEM
n
Lo— 21 2 b; il =0 (16)

.

Tag, 9TOOB mepementas 2c¢ (r) Bomaa B CTaHJapTHHIA Gasmc.
O6BACHATH KOHKPETHbIE IIpaBUiIa PEANH3allMM AJTOPHTMA MBI Oymem

Ha 3afade P, mpmeenennoit B pasp. 15.1. Cucrema amseHHLIX orpasm-

weHnit, cocroamux m3 (16), (9) m (13), mmeer caegyromuit Bu:

xg— bz — 4z, — 225 — b1y = 0 (crpoxra 0),
Ty+ 229+ 24 + 8 = 4 (crpoka 1),
— b, — u + wy = — 6 (crpora 2),
+ 4z, —2uy + wy = —4 (cTpora 3),
— I +w; = —2 (cTpora 4).

(17)

Ilycrs ucxomnoe pemenue BRIWYAET MePEMEHHBIE Iy, Sy, Wi, Wy, Wg;
9T0 — CTAHJAPTHHIA 0asuc. 3aTeM HMPHUMEHHUM CIe[yIONMA KPUTEDHl.

Mogundwmuuposanuui kputepuin | cumumexrec-
HoTo MeTopa. a) llpu crammapruom Gasuce cleiyeT OpPeKpPATUTH
PACYeThl, KAK TOJBKO BCE [BOMCTBEHHBIE HOEPEMEHHEE MPHMYT HEOTDH-
aTeJpHble BHAUEHHA. llpM HadWYHM OTPHITATENBHHX [BOMCTBENHBIX
DepeMeHHBIX HY/KHO BHIGpaTh mas Bpoga B 6asmc HeGasuCHY0 TPAMYHo
nepeMeHHYI0, KOTODAs ABISAETCH B3aUMOJOMONHAKNEH [N OTPUIATENb-
HO#t 6asuCHOH MBOMCTBEHHOM mepeMeHHON ¢ HauOOJAbIIMM aGCONIOTHBIM
suagenuem. 0) llpu mecranmpapraom Gasuce caemyeT BHOpATh 1A BBOAR
B Gasuc [BOHCTBEHHYI mepeMeHHYI0 M3 HeDa3uCHON B3aMMOJONOTHAO-
medl mape.

Nockonrky B cucreme (17) orpuiatensHoit KBOWCTBEHHOH HepeMeH-
Ho#l ¢ mambonsmuM abCONOTHHIM 3HAYEHHEM ABIAETCH Wy, BHOepeM Mis
BBOJIa B 0asmc Iy.

Ilpu onpemenenny lepeMenHOi, MCKAUaeMon u3 Gasuca, eaaresb-
HO COXPaHHUTL CTaHgapTHLI xaparkrep 6asmca, ecad OH HMeJCH, WM
co37aTh ero, ecam ero e Owito. llockoabpky, OfHAKO, MAHHHI MeTox
Beerma obecmeduBaeT cobmroeHne TONYCTHMOCTH B OTIIONIEHHH HPAMEIX
IePEMEHHBIX, HE BCET/[d BOBMOYKHO COXDAHUTH WM CO3/ATh CTAHIAPTHHE
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Gasuc. Atu cooOpaskeHHMA YUIMTHBAOTCA B CIeAyIOMeM KPHTepHH BmOopa
nepeMeHHon, MCKIaYaeMol u3 Oasmca.

MonudunupoBaunuuil kKpuTepuit [l cumnonue k-
cHoro Metosa. a) HeobxoqnuMo BHYHMCINTL OTHOIMEHMA TEKYIIAX
apaBeIX "acTe# K Koadhdummentam cToabma BBOTUMON mepeMeHHOH Aad
TeX CTPOK, KOTOPHIE COOTBETCTBYIOT HAXOAAMHUMCA B 0azmce TPAMEM
mepeMeHIsM (11e cieflyeT paccMaTPHBATh NPH DTOM T€ OTHONIEHHUA, B KO-
TOPHIX 3HAMEHATEdb ABJIACTCA HYJEBBIM WJIH OTPHIATEJIbHBIM). 3HAUe-
HOoe HAWMEHBINEro M3 JTHUX OTHomenuit obGosmawaerca dwepes r; MycTh
OHO OKAa3aJIOCH B CTPOKe Kk, I/le HAXORUTCA HEKOTOpasa mpamas Oasme-
uag nepemennasg. 0) llpu crampmapruom Gasmce HY;KHO paccMOTpPeTh
OTHOIEHME TEKyIneil IpaBod JacTH K KOQQUIMEHTY BBOIMMON TpAMOR
mepeMEeHHOH, PACIONOKEHHOMY B CTPOKE, COOTBETCTBYIOMEH B3amMMOJO0-
NOJTHAIOMmER [BOWCTBEHHOW mepemenHo#. Kcnm »To oTHOmEHHE MOJO-
JRUTEJbHO W He mpeBmmaer r, TpebyeTca mCKII0IAT: m3 6asmca B3amMo-
XOMOTHAONLYI0 ABOHCTBEHHYIO IepeMeHHyo. B mporuBmoMm ciydae cie-
XyeT HCRII0INTH u3 Gazmca npaAMYy0 mepemMeHHyIo u3 crpoku k. B) Ilpm
HECTAHMAapTHOM 6a3mce Hy;KHO PACCMOTPETh OTHOMEHWE TEKYINeH mpaBoi
9acTH K KO3(QQHIMEeHTy BBOJHMOU IIEPEMEHHOH B CTPOKE, COOTBETCTBYIO-
meil ABOWCTBeHHOM mepeMeHHOo#M Ga3HMCHON B3aMMONONOJHAIIIEH NapH.
Eciau sto oTHOmCGHmE MOMOKUTENBHO W He IIPEBHIIAET r, HEe00X0AMMO
HCKJIIYIATL 3Ty [IBOMCTBEHHYI0 NEePEeMEeHHYI m3 Oasmca. B mpoTuBHOM
caygae Tpebyerca WCKIWIATL NPAMYI Oa3HCHYI0 ICPEMEHHYI0 U3
cTpokKH k.

Tlockonbry BBOgUTCA Xy, a Texrymee pemenue (17) mpencrap;iser
coboil crammapTHBl 6asmc, coTmacHO 4acTH a) moJiydaeM r = 4/1; mu3
qactm 6) caemyer Boibpars ormomenme —6/—6. CiemomaTennno, us
6a3mea BLIBOJHTCA B3AUMOJOMOJUAIOMAA [BOHCTBOHIAA ICPEeMCHHAA Wy
u caefyomuil 6asuc CHOBA ABIAETCA cTaHmaptHeiM. Omepammsa mpeol-
PA30BAHMA MATPHILI HA OCHOBE HUCIOJNB30BAHHA BeAyIIeTo 3JIEMEeHTa
BHIIOJHACTCA TaK e, KaK B OOHYHOM CHMILIEKCHOM MeTOoje.

Ilocie BBOma B Gasuc mepeMeHHOW Z; W HCKIIYCHHA 1wy CuUCTeMa
OrpaHuYeHnii npuobperacT ciaeIyIOmuMil BHI:

x, —h4r, —2x5 —3uy —w, = 6 (crpora 0),
]
2xy +24 ——% Uy +8 +%w1 = 3 (crpora 1),
x4 +‘é"“1 —% wy = 1 (crpora 2), (18)
w2 tw, =—4 (ctpoxa 3),
3T —u, 4+ ws= —2 (cTpokra 4).

Temepsb, coraacmo rpumepurw I, B Oasuc ciegyer BBECTH HepeMeH-
HYI0 Z,, DOCKOJBKY B (18) w, sABuasercsa oTpuiaTe bHOofl ABONCTBEHHOR
nmepemennoii ¢ maumboapmmum abconoTHRM 3HadenmeM. (CJe[l0BaTeILHO,



442 TJIABA 15

cormacuo kpumepuio II, r = 3/2, a ornomenue B 9acTu 6) paBuo —4/—4,
Tak 4ro M3 aszmca HCKIUYaeTcs nepemeHHas w,. W 3jech ciepymoiiee
pemienme mpejcraBiasger coGoil crammapTHH 0a3uc; BHUIOIHAETCA TaK
HAB3KBAEMoe B3AMMOMOMOJHAILIEe Mpeodpa3oBaHHe MATPHULBI HA OCHO-
B¢ MCIOJB30BAHHA BeJYIIero DIEMEHTA, HOCKOJNbKY B 0asmc BBOJUTCH
npsMas LiepeMeHHas, a u3 6a3mca MCKIOYAaeTCs COOTBETCTBYIONIAA B3a-
UMOJIOTIONIISOIIAA JIBOMCTBEHHAS II€PEMEHHAS.

Tlocste aTolt omepamuy cucTEMa OTPAHHIEHHHA IPHOOpeTaeT TaKol BU:

z, —_ 2x3— Uy —  wy— W, = 10 (crpora 0),
ty— s gt yw, = 1 (crpora 1),

2 Fauy —aw = 1 (crpoxa 2), (19)
Zy + -_12— Uy —% wy = 1 (cTpora 3),
___é_xS_ 1y 4wy = —2 (crpora 4).

Teueps, cornacuo kpumepuio I, joNKHA BBOAHNTLCA TIePEMEHHAA 3.
Hanee, us crpokm 1 r = 1/1, a ornomenne s dacru 0) rkpumepus I

2
paBHO ——2/—§, Tak 9To u3 Gasmca MCKIwYaeTcs s;. COOTBETCTBEHHO

clefyolliee pelleHne ITpefcTaBigeT co0oii HecTaHTApTHBIA 6asuc.
Tlocae mpeofGpasoBaHums MATpPUILI Ha OCHOBE HCIOJH30BAHUA BeJY-
Mero »ieMenTa IoJaydaeM

%o A — 12 (crpoxa 0),
.x3—ZTu1—{— s,+%w,+%w2 = 1 (cTpora 1),

zy +% Uy ——% Wy = 1 (crpora 2), (20)
Zy  + % Ut ——2 wy, = 1 (crpoxra 3),
——% u1+%si+—é—w,+%w2+wa= _% (cTpokra 4).

Basucuvivu nepemennnvu B (20) ABIA0OTCA T4, Ty, Xy, X3, W3 Heba-
3HCHYI0 Tapy B3aMMOAONONHAIIINX IIePEMEHHBIX COCTABIAKT §; U Uj.
CooTBETCTBEHHO, CcOTJAcHO dacTm 0) xpumepus I, B Gasme mommua
6uTH BRIIOYEHA mepeMenHas uy. Jlamee, r = min (1/%, 1/%) =2,

4, 16y 3
a OTHOIIGHME ;1A YAaCTH B) PAaBHO (_§/—§l =7 Taxum obpasom,

3 0asuca HMCKIIOYAETCA W3, W TeM CAMBIM CJefyioliee pemieHne CHOBA
mpescraBiager cofoll cramgapTHHIE Oasmc.



METOObl HEJIUHEUHOTO NPOTPAMMUPOBAHUA 443

Mocne npeofpasoBanua cucTeMa OTPAHMICHHI TpHOGpETaeT CIAeTyIo-
Uit Buj:

z, +—43—si ~—;~w1——g~w2—185—w3=14 —;— (ctpoka 0),
T +%Si+%lﬂ1+%wz—%w3=1% (ctpoka 1),

g mes—Swibwt S w—— (emposa 2), (21)
Ty Sty W — g Wab gy a=—g-  (cTPOKa 3),
ui—‘*g‘ Sx_‘l%w.‘%wz—%waz% (cTpora 4).

PacueTs nperpamamnTcsi, TOCKONBKY TeKylmee permeHHe UPeCTaB-
aser ¢o6oil crammapTHE 6a3sue ¢ HEOTPUNMATeNHHBIMH 3HAYCHHAMU BCEX
NBOMCTBEHIHIX Tepemennrix. OnruMannHoe 3nagerue ¢ (z) paseo 0,5z =
= 7,25.

[Tonnoe cpaBHeHHWe BEIYMCIMTEIBHBIX JOCTOMHCTB HACTOAMIOTO &JITr0-
PUTMA W QJATOPUTMA, ONHMCAHHOI'O B pasn. 14.6, BhxommT 3a paMRHU [IaH-
HOMl KHHIHM, HOCKOJBKY OHO CBSI3aHO ¢ pAmoM jeTanefl cOCTaBJICHUA
sdderTHBHON MamuHHON uwporpamMmul. OgHaKo BKpaTile MOYKHO CKasaTh,
9T0, WO-BUAUMOMY, AJTOPUTM HACTOAMEro pasgeia obecmedynBaeT €XO-
JUMOCTH 3a MeHbIIee 9IUCI0 HuTeparmil; 3a 3TO, OJHAKO, NPHUXOJUTCH
HAaTHTH TEM. 9TO CUCTEMa OrPAHHYCHHH Bce BpeMa BRIIOYAET m - 7
ypaBHeHHiA. AJropuT™, UpWBeNeHHbIA B paspn. 14.6, mMeeT To mpeumy-
MEecTBO, 4To OH Beerjga ofecmedmpaeT CXOAHMMOCTh K OTHOCHTEJbHON
CTaOMOHAPHOM TouKe, fajKe ecIH LejieBag QYHKIMA He BOTHYTA; HAIIPO-
THB, [JJIA KBaJpaTHIHOH IeeBoll PYHKIHHE IMPOM3BOJLHOTO BHAA HACTOA-
MUl ajxTOPUTM He Bcerfa 00eCUOIUBACT CXOLUMOCTD.

Puag apyrux mMenmuxcsa ajdropHTMOB KBaJpaTUIHOTO IIPOTpaMMu-
poBaHWA 0aM30K K MOMUPHIHPOBAHHOMY CHMILIEKCHOMY MeTORy B TOM
OTHONIEUHY, 4T0 B HHX Takyke yjaengercs 0oJpllioe BHUMAHHE B3aUMO-
HOIOJHAWIMEMY MpeobpasoBaHu0 MaTPUIL OTpAHHYEHHI; KpOMe TOro,
W OHM He 06ecuHeIABAIOT CXOAMMOCTL 32 KOHEYHOE WHCJIO HTepaI(di.

15.9. METOJ [MTPAQHON OYHKIUU

B pasa. 15.7 6nro morasauno, aTo 3ajady HeJWHEHHOTO IPOTPAMMU-
POBAHUA MOKIO CHOPMYIMPOBATH B TePMEHAX HAXOKIEHUA CeJIOBOIl
Touky pyHrnmm Jlarpamsa. W3 raroit mocranmoBKH BejeT cBOe HAYANIO
u merog mrpadmoit gpymknmm. B sTom MeTone paAx orpaHmdenmii (mand
BCfA CHCTEMA OIPAHMYEHMs) BRJIKNYAETCA B COCTAB Ieaepoit yHKuuM.
VmeeTcs neckoMBRO c110co60B pearmsauy JAHHOTO MOX0a; Mbl BHOpa-
AU OUMCHIBAEMLI HU/Ke anTOPUTM BBUIY €ro YCTEMHOHE IparTHIecKOil
pearmsanuu. llo-mpeskHeMy mpepmosaraercs, 4To 3afada HeJHHEHHOIO
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OpOrpaMMHMpPOBAaHMA Y/ OBJICTBOpPAET Kak gomymenuam 1) — VI), rtax
¥ XapakTePUCTHKe CHCTEMH orpaHmvenuit (pasm. 15.5).

Haunem o6bscHeHne ¢ TOro, 910 mokaskem Cmocof BRIKWYEHHA OJIHOLG:
orpanndeHus a; (r) B meleBywo Qyukmuo. PaccMOTpenne 3TOro mpocToro
cryaas momoxkeT 000CHOBATH oOmMuil mMOIXON, KOTODPHIH paccMaTpUBaeT-
cA nainee. B kavecTBe MONUQHUAPOBAHHON MAKCUMH3EPYEMOH IeieBoil
PYHKIMN TpPUMEM CIEeTYIONYIO:

c(z|r)=c(z) + rl1/a; ()}, (1)

rae r > 0 — napamerp. s tex z, npm KotopHX a; (z) << 0, yHKIuUA
[1/a; (z)] Bormyra; mosromy c (z | r) BorEHyTa [JIA TOWEK ¥, HAXOMANIUX-
€A CTPOFO BO BHYTpeHHeHd dacTw 00JACTH, OMPEIeJeHHON OrpaHmYCHHeM
a; () << 0. [ua nouyernMoit TOUIKM x, PACHONOMKEHHOW BONU3W Ipamu-
uu a; (z) = 0, Beamwwuna r [1/a; (z)] cramoBurcs owends Gompmum 1O
aGCoMIOTHOMY 3HAYEHUI) OTPUNATENLHEIM ducToM. COOTBETCTBEHHO TOUKA,
B KOTOpOi ¢ (Z | ) MAaKCHMHBMpPYeTCH NDPH YCIOBAHW BHIIOJHEHUA BCEX
OrpaHMYeHH, HUKAK HE MOKeT HAXOTUThCA Ha rpamumne a; (z) = 0.
Oxnako eciu 3HadeHpme HapameTpa r J0CTaTouHo ONM3KO K HYIO, TO
TAKAA TOUKA MOKET OKA3aThesd ODNU3KOM K ONTUMYMY HCXOJHOM 3a1a9H.

Juna toro 9106 NPHMEHHTHL TWOAXOM € WCTOAb3oBanmeM mTpaduoR
OYHKIUM, HECKOJIBKO OrpaHWueHnil (MM BCA HX CHCTEMA) BRJIOYAETCA
B meneByo ¢yurnuio anansormgso (1). Haxomum momycrumoe pemenue,
OOTHMANLHOE A MONAQUIMPOBAHHON meNeBOR (YHKIMM IPHU 33aHHOM
MCXOHOM 3HAYCHHUH r. 3aTeM OOCIeN0BATelNbHO Oy/eM YMEHLINATH 3HA-
germe r (r > (), KyKAWA pas HAXOAA HOBOE peNIeHHe MOTUPUIITPOBAH-
HOMt 3amaud. PacdeTsi IpeKkpamalTCs, KOrja BIpajdeHme, Ccojep:ka-
mee r, CTaHeT OKAa3wBATh upenedpe;xmMo Masoe Biausnme Ha ¢ (x| r);
IOy TIaeMO€e PEIlIeHue MOMKHO CIHTATH MPUOIMKeHHbM onTuMyMoM. Ecnnm
ACXOIHAA MOJleNib BKAIAET orpanuuenue f; (x) <L 0, mpuuem MOMKHO
HpenoJaraTh, 9T0 ONTUMAJILHOE DEIIEHNE IEHCTBUTENBHO JE;KUT Ha Ipa-
pnne f; (z) = 0, 10 MoKHO BBecTH QyHKmEL a; (x) = f; (x) — e, rne
e — MaJioe moJoyKuUTesbHOe ducio. Ofmaro, eciam BHODPATH € CIMIIKOM
GOJBIINM, TAKOW IOAXOJ MOKET NPHBECTH HAC B TOUKY, rge f; (z) > 0.

TlogweMy Takoil mOMXO0f UpHUBIEKATENEH C BBHYECIAUTENHHOH TOIKHI
apenns? IlockosbKy DpoBepAeMas ToUKa HHKOIJla HE MomajaeT Ha
HeJUHEAHYI0 TPAHALY, HA KKIOH MTepardi MO;KHO BHIYHCJIHTH HANPAs-
JA€HUS YAYIUICHAA, KQK 6 cayyde, KOrja ONTHMHU3AMMOHHHIN Ipoiece
HIPOBOAUECH [JiA OTHICKAHHA OE3yCIOBHOTO MAKCHUMyMa IeieBofl (yHK-
MaH (T. €. MAKCHMYMa OPH OTCYTCTBUH orpanudeHnmii). IloaTomy maHHEir
METOJ MOKHO PACCMATPUMBATEH KAaK AJTOPUTM IOCJIENOBATENIBHOT0 HAXOMK-
penua Ge3ycaoBHOTO MakcumMyma. Berameaws Habop HanpaBieHmi, ME
34TeM Ompefie/igeM ONTMMAILHYI0 donycmumyro aauny mara. Ilpu omtu-
MI3AIAA TOMOTaeT To 00CTOATeABCTBO, UTO BO BHyTpeHHell dactu ofma-
CTH MOOYCTHMBEIX peIleHn#l MoqudUIMpoBaHHAA TedeBag QYHKIUA CTPO-
ro BorHyTa. Ilpm OpaxkTHYecKoM OPUMEHEHUH AJTOPUTMA ME MOMKEM
Mg RQGKLOro r HAWTH TONbKO OpubimKeHWe K ONTUMAJIBLHOMY B3Hade-
HUIO ¢ (| r), TOCKOAbKY, KaKk TPABMI0, TOUYHKHH ONTHMYM HEBO3MOKHO
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HaiiTH 32 KOHEUHOe UmMciio ureparuid. JleTanm meroma MOMHOCTLIO OMH-
Camnnl HUKE.

B mpuBojuMOM OOMCAHMM AJrOPUTMA BCE OrpAHMYEHHA, B TOM UHCIE
W YCIOBHA HEOTPHUNATENBLHOCTH TEPEeMeHHHX, BRJINYAITCA B MOIH(H-
nupoBaHuyn menesyio ¢yHkiuio. OfHAKO ciefyeT HOOXYEPKHYThL, UTO
£CIU B CHUCTeMe OTPAHNYEHUN MMEeTCH BCEro JUINb HECKOALKO HelnHei-
HBX (QYHKIOHHA, a OCTAJbHHIE INHEHHBI, TO MeTod MTpadHOd GyHKINK
MOKHO C€O04eTaTh ¢ JIOOBIM aJropuTMOM ONTHMHU3AIMM Helauneiroi
QYHKIUE ODH YCIOBAM BHIOJHCHHWA JAUHEHHHX orpaHmvieHmi. B wact-
HOCTH, MOKHO MOIMPUIIMPOBATH IEJEBYI0 (YHKIHNI, BKIOYAA B Hee
TOJNBKO HeXUHEHHbe OrpaHMYeHils; TOrJa OPUMEHHEM AJITOPUTM, AHAJIO-
THUABIH omHCaHEHM B pasn. 15.2—15.4, upm mocaemosarensuo yOw-
BafoniIx sHavenuax r, r > 0. Kanoe momydaemoe pemenue ABJIAETCH
JOIYCTUMBIM PEINeHAeM MCXOTHON 3ala9d, a IPU HOCTATOUHO MAJOM I' —
TpUGIIKeHIeM K OOTUMYMY.

AXTOPATM MOCIEA0BATENBHOTO HAXO0MIEHHA (e3yCIOBHOTO MAKCHMY-
ma. Ilpemmono;xum, 4To B meneBYI0 (YHKIMIO BKIKUYEHE BCE OTPAHU-
9edus, B TOM 4Hcle U ycloBus HeoTpmnateapHocTm 2z; == 0. IlycTs
orpanudennsa umenud Bug A; (z) <O gna i =1, 2, ..., M, tne M =
= m -+ n. Torna mogmdmnmpoBawmHad 3adada 34KIIOIAETCH B MAKCH-
ME3AIUN

2 1
cin=c@+r| Nim] >0 (2)

i==1

00 BCEM MOMYCTUMHM BHAYCHHAM 2. BHipayKeHme IO 3HAKOM CYMMEpO-
gaHMA B IpaBoil gacTu (2) Briodaer, m dienw Bmaa (1/— z;), Tak uro
¢ (x| r) cTporo BOrHyTa I WMeeT e[IHHCTBEHHOE ONTHMAILHOE DEIIeHHe
7 Ka/KIAOTO 3HAYeHWs r. DrpajkeHue B KBafpaTHmX CkoOKAaX B mpapoit
gqacta (2) OTpPHIATENbHO IIPH BCEX JOUYCTHMBIX 3HAUEHHAX I, TAK 9TO
c(z|r)<<c(2).

AJropuTM BKIIOUAET CJEJYIONIME OIepAIUH.

IMaz 1. Bmbepem mexomuoe snadenme r! > (0 w HCXOAHYH NpOBe-
paemylo Toury 2%, Takyio, 4ro Kaykpasg 4; (z°) << 0. Ilpumem k& = 0
g n=1

MMaz 2. Ecnm 2" ouenp 6amska k TOUKe MakcEMyMa (YHKIHA
¢ (x| r"), mepefinem k¥ mary 4. B npoTuBHOM ciydae ompejieluM HaTpaB-
JIeHnA d? mas j =1, 2, ..., n. Bufepem panry mara £*, moaBoasio-
myo MakcmMmampoBaTh ¢ (2% + td” | r), rme toura (2" -+ t*d") mommx-
H3 YIOBIETBOPATL BceM orpaumdenusm. Ilepefinem xk mary 3.

IMaz 3. OupenenuM HOBYIO IPOBEPAEMYI0 TOUKY

.Z’;+1 = ,Z? + thd?, ] - 1, 2, e ey n. (3)

Ilepeiinem or & ® k -4 1 m BosBpaTuMcs  mary 2.

Dlaz 4. pexpatmm pacderTsl, eciam ToYka z" GAM3KA K ONTHMyMY.
B mporusnou ciydae samanuMcsa HoBuM 3HageHMeM 7t roe 0 < r*tl
<< r*. Ilepeitmem or n K n + 1 @ BosBparumcsa k mary 2.
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dpderTuBHbe cIOCOOE BHIMOJHEHHA mara 1 HpefCcTaBIAIT WHTepec
rnaBueiM  06pasoM A COEUHAJIMCTOB IO HCCJIENOBAHWIO ONEpamui,
I moaTOMY 37eck OHE moApobHo He o6cymaaorca. Omnako meobxomumo
acTaHOBHThCA Ha BmbGope suawenma rl. Ecau r! cammkom Bedmko, To
ONTHMAaIBHOE pelleHne 3a/aun Makcumuzauuu ¢ (z | r) 6yner, seposarHo,
JeKaTh BechbMa JlajeKko OT ONTHMAJbHOIO PEIICHHA UCXOJHOH 3a7adm.
C jpyroii CTOpOHBI, ecad r! CIMIIKOM MaXo, TO HaXO:eHwe npubian-
smenporo maxcmmyma ¢ynrumm ¢ (z | rl) obpumo Tpebyer sHaunmTeNH-
moro 4ucsa urepanuit. [Ipu BriGope 3nawenus r! takum o6pasoM pasym-
Ho u3beraTh Kak 9YPE3MEPHOTO B3aBHIIEHUs, TAK U IPE3MEDPIOr0 3aHU-
aenna rl.

Ha mare 2 M0KHO HCODOIB30BaThH 1060 MeTon BeIGOpa Hampabie-
nmit, 3QPeKTHBHEH npU pelleHHM 3a7ad HAa GEe3YCHOBHEI MAKCHMYM.
Tockouabky $yHEUHA ¢ (T | 7) CTPOTO BOTHYTA [ BCEX [OMYCTHMHIX I,
yCI0BAA

M [ 04i(x)

dc(z|ry dc(z) oxj .
= D\ 0w wex 1 (4

1=

ABIATCA Kak HEOOGXONUMBIME, TAK H JOCTATOYHHIMHA [JIA TOIO, 4TOGEH
mpH JomycTHMOM & 3HaweHHe c¢ (z|r) gocturadgo makcumyma. Ecam
HAIPaBJCHHA BHOUPAIOTCA B COOTBETCTBHE € METO[[OM CHKOpeiiiero
mogbeMa, ONMCaHHBIM B pasf. 14.5, To Kamkmas BeauunmHa d; =
= dc (z | r)/dz;. (IlpakTukN CUHTAOT MOJE3HBIM MCIOJIH30BATH METOJB
BTOPOT0 MOPSKA, B KOTOPHIX YIUTHIBAIOTCS BTOPHE YACTHHIE MPOM3BOJI-
HbIC.)

Ha mare 4 xopomme pe3ysibTaThl MOKA3aJ0 MPAMEHEHUE CIEAYIOMei
¢opMyas yMenbmenus suauenus ri "t = fo" e 0 < f << 1. Komn-
KpeTHOe B3HadeHue f, DO-BUAHMOMY, HE OKA3bIBAeT DEUIAOIEro BIIHA-
HHOA, ofHAKO Lpm MasioM f onrumusanud ¢ (z | r") morpebyeT s Kam-
moro n GoJbIIero ducjga UTEPATHE.

Hactosmuii meron obecuednBaeT yBeldmdeHuwe 3HA9eHMA ¢ (T | r) aas
Ka;K0H HOBOH HpOBEPsACMON TOYKM, M MOMKHO [OKasaTb, 4TO 10 Mepe
npubIAWKEeHAST r K HYMI0 MakcuMalbHoe 3Hauennme c¢ (z|r) cxogures
K ONTHMaJbHOMy B3Ha49eHmMI0 ¢ ucxofguoit sagawm. bLosee moro, ecan
Mo MOCTW/KEeIMu mara 4 ToYra I" JeCTRUTENBHO COOTBETCTBYET MAKCH-
Mymy ¢ (z | r™), To ToIydeHHOE ¢ (z") mo wpaiineii Mepe cToONb ke Benu-
KO, KaK Ha HpemupymmeM mare 4, a oO6bldHO — cTporo Goubie. Amajo-
THYHO 3TOMY BHIPAKEHME B KBaJpaTHHX CKOOKax B mpaBoil wactu (2)
HHEKOIla HE IIPEeBHINAeT B3HAYEHMs, JIOCTHTHYTOTO Ha TPEABLIYIOEM
mare 4, W BepXHAA TPaHb ¢ DaBHA

M
1

Egc(xh)—r"[ng. (5)

Kak oTMewasoch Bhe, Z° IpAaKTHYeCKW He TOCTUTaeT Ha mare 4
ncrungoro ontumyma ¢ (z | r’). Iloaromy mpu mcmosnb3oBaHMM aJTOPUT-
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Ma OTMeYeHHBIE CBONHCTBA HAGIIONAIOTCS TOJNBKO B TOM CJlydae, €CJIH
neesas ¢ynrnus c (z | ™) mocraTouno GIMBKA K CBOEMY MAKCHMAJb-
HOMY 3HadeHHI0. ( y9eTOM 3TOTO NPEAYUPEKICHUSA MOIKHO CpABHUBATH
3HAUEeHMe BHpaskeHusa B TpaBoit wactu (5) co sHavenmem ¢ (zV), aTo6H
Ha OCHOBE 3TOTO CPABHEHMA HOPUHEMMATH PeNieHHe 0 HPEKPAMeHHU pac-
9eToB Ha mare 4. B zarmouenme cpenaeM eme OfHO TpeAYIPeKACHHE
OTHOCHTEJHHO HPAKTHYECKOr0 HIPUMEHEHWs MeTOJa: TPH BETHCIHHAX
cieqyeT OwTh Kpaifile OCTOPOKHEIM, HOCKONILKY B CIydae MaJBX 3Ia-
9eHUH I H 3HamMeHaTeJ el BLIPA;KeHHUS B KBAAPATHEIX CKoOKAax (2) pesyib-
TATHl OKA3HLIBAIOTCA YPE3BLIYAHNO JYBCTBUTENHHEIMU K OKDYTIJEHHIO.
CopaBepauBocTd (5) Moo 000CHOBATH Pe3yaAbTAaTaMM, HOJyYeHHH-
MM IPH paccMOTpeHHH mpobaemsl ABoiicTBeHHocT: B pasa. 15.7. llyers
£ — HCTHHHO ONTHUMAJLHOE pemieHHe AJaA uedeBodl Qyurmuu ¢ (z | r").
Torma B cooTBeTcTBUM ¢ (4) TOYKA X [0JNKHA YAOBIETBOPATH YCIOBHIO

a 04 (@)

0(;x1 Z [Aag)]z =0 pas Bcex j. ()
pmvem

uizgg‘ﬁg/o, i=1,2, ..., M, (ID)

TAK 4TO Z M U yHoBiIeTBopaAwT (24) 3 pasn. 15.7. CienoBatenbHo, ACXO-
JA W3 TeOopeMHl ABOHCTBEHIIOCTH HEeJMHEIHOIo IpOrpaMMHMPOBAHWA,

M
c< Lz, u)=c(z)— [Zz%] (111
i=1

910 coryjacyerca ¢ (D).

IIpnmepm. Pesyabrarer pemenus 3anad P u Q us pasp. 15.1 u 15.5
npusefiensl B Tabmmnax puc. 15.8 m 15.9. Jlaa wamporo r® mpubmnum-
JKEHHOe ONTHMAJbHOe 3HadeHme ¢ (z | r") Owro HalileHo ¢ IOMOIIBIO
METOJ2 CHOpefilmero mojmemMa, T.e. B KATYeCTBe HANpaBAEHUIl NpUHM-
MAJHCh TepPBHE 9YACTHHE TPOM3BOLHBE (QYHKOUA ¢ (z |r") B Toure z*.
lpuBegennne B Tabauiax 3HAYeHHA kK COOTBETCTBYIOT TeM X', KOTODHIE
Ha mmare 2 CYMTAJNMCh NPUOAMKEHHBIM onTuMyMom. OTmeTuM, 4TO HAH-
fonpmiee yaydllienne BHAYEHUA TeneBodl ¢yuxuum ¢ () TPOHCXOAMIO
npu mMakcummsaimu ¢ (z | rb).

Ecip npu pemenuy 3agadaum P ucmonp30BaTh Ty ke HCXOJHYIO TOU-
ry 2°, mo mpumars f = 0,75, cXOAHUMOCTH HECKONLEO BaMegiseTcs.
B srom cayuae mpu n = 10 rl® = 0,0027; coorsercrpyomee npuban-
JKEHNOe ONTUMANbHOE pemeHHe [JiA MAKCHMHBMPYeMOidl  (yHKIHE
c (x| r% ecrp 2% = (0,8813, 0,6372, 1,7873) w pua mero ¢ (23%) =
= 7,2043 u ¢ (2% | r'% = 7,1473. Tonayuennme pe3yaALTATEH COLOCTA-
BUMEI C pesyabTaTaMu Ang n =9 m k = 27 B Tabaune puc. 15.8.
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f=0,5

n mol k| ey | ah | 2k | ah B‘;g;‘gfﬂ ¢ (k| )

— 0 ( 1,147 10,14 (0,4 |[0,4 — —

1 0,0365|| 14 | 7,091 |0,8540,595]1,755| 7,397 6,785

2 0,01824 19 | 7,136 {0,87210,606}1,770} 7,323 6,950

3 0,0091 22 | 7,168 |0,877|0,619 (1,779 7,285 7,051

4 0,0046) 25 | 7,189 |0,881|0,628 1,786} 7,262 7,115

5 0,0023| 27 | 7,203 |0,883{0,634|1,790 — 7,157

10 0,0001| 34 | 7,239 |0,890]0,650] 1,801 — 7,232

OnTumalibHele — — 7,239 18,90 |6,50 |1,801 — 7,232

3HAYCHU A1

Puc. 15.8. AIroput™ mociegoBaTeJILHOTG HAXOMAEHHA 6€3yCJI0BHOTO
MaKCHMyMa ~— peHieHue

Ecanm madate ¢ Jyumeil wexomHoit Touxum 2°

z¥ = (0,8748, 0,6246,

3amady P.

= (0,5 0,5, 0,5), mna
xoTopont ¢ (z%) = 4,6667, ommaro ¢ Gonpmero r* = 0,6068 (mpm [ =
= 0,5), To moJyUAKTCA Y/UBHTEJBHEHE pe3yibTATH. XOTA HCXOAHAA
mpoBepAeMas TOUKA @ JIyUile, 9eM T4, KOTOpas WCIOJAb30oBaHa B Tab-
amne puc. 15.8, mposepsemoe pemenme upw n = 5 a4 k = 44 mmeer Buj
1,6646), mpuuwem pgas mero ¢ (x*) = 7,0767

f=0,5
n rn k c (zk) x’ll zh zh Bi%’;ﬁgﬂ c(zh]|m)
- 0 |—-6 1 1 3 — —
1 0,3 15 | —4,679(0,935(7,776 2,193 —3,120 | —6,239
2 0,15 23 | —4,47410,91310,724 (2,113} —3,533 | —5,396
3 0,075 | 29 | —4,33210,89710,685{2,064| —3,774 | —4,890
4 0,0375| 31 | —4,240]0,884(0,656 2,043 —3,899 | —4,581
5 0,0183) 33 | —4,17110,874)0,6342,028) —3,955 | —4,387
6 0,094 | 36 | —4,119[0,868(0,648|2,015| —3,975 | —4,263
7 0,0047] 39 | —4,085|0,866{0,609]2,001| —3,989 | —4,182
OnTuManbHEe — — | —4,00 [0,875|0,625]1,875 — —4,00
3HA9eHd
Puc. 15.9. Anroputm nocneudBaTenLHoro HaXoRAeHus 0e3yclOBHOTO

MaKCHMyMa — pemeHme 3ajfaidm Q.
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m c (2% | r® = 0,0379) = 6,7704. Tlpu Goabmem smawennu r' TpeGyercs
ropasfo Goaprme wTepamuil [JAd TOro, 4robnl HONYyYIATH Pe3yabTaTH,
cpasauMBIe ¢ mamEbMEH Tabaunus pme. 15.8 gna n =1 n k = 14.

Ecnm npaBylo d9acTh JHHEHHOTO OTPAHMYEHHs NPHHATL PaBHOR
He 4, a 4,1, To mpr n = 3 m k = 33 mosydaem mpoBepsieMoe peIeHme
%8 = (0,8869, 0,6584, 1,7775), nasa mero ¢ (z®) = 7,2301. Ira TouKa
HEeMHOTHM oTJamdaeTcs oT Toukm 234 ms tabounm pme. 15.8.

Tpu pememnmm samaum Q mcmoxnsoBaume rl, pasnoro 0,1 mmm 0,2,
npese0pe;sREMO MaJlo BIMAET Ha 3Hadenme k, meoOXxommoe AIA TOCTH-
FEHUs Pe3yIbTaTOB, KOTOPHle CPABHEME C pemeHmeM mpu n =7 n k =
= 39, upmsemennsiM B Tabmmme pmc. 15.9.

15.40. OBOBIMEHHBINK AJI'OPUTM IIPOTPAMMHWPOBAHNA

ITOT METON mMeeT MHOTO 00mero ¢ MeTofloM cenapafelbHOTo Mporpam-
MHPOBAHUA, H3JIOKEHABM B pasfd. 14.7, HOCKONBKY B HEM TOKE HCIIONB-
3yeTCA Kak JAHHEeHHaA anmpOKCHMAIHA HAa OCHOBE CETKH TOYEK, TaK
¥ CUMIJICKCHLIH METOJ — [Jifi OTHICKAHHUS pemeHHs COOTBETCTBYIOMEH
3aMauM NHHeiiHOro mporpamvmpoBaHud. OnHaro o6o0meHHB anropnT™
mporpamMmmupoBanua 0ojee yCIoKHEH B TOM OTHOINIEHHH, 9TO [a€T BO3-
MO;KHOCTH IO XOJy HTePAaTHBHOTO NpoIecca yJIydYIIaTh CETKY. J[aHmbii
HOAXONI MO3KeT OHITHh Pealiu30BaH CAMHIMH PasHBIME CIocoGaMmu; moatomy
OPUBOIMMOE HUKE ONHMCAHHE CJedyeT paccMaTpHBaTh KAk He Goiee ueM
nosicuenne obmell mmenm. Ilo-mpesxmeMmy mpemmosiaraeTcs, 4To HeJIHHeH-
upe $yHRIEE yroBIeTBopsAnT gomymeruam [) — VI) u xapaxrepucrn-
Keé CHUCTeMH OTpaHWYeHWil, NpMBefeHHHM B pasg. 15.9.

Haunem ¢ TOT0, 9TO BCIO CHCTEMY HEJIWHEHHBIX OTPAHWYEHUN M OTpa-
HNYeHU#l HEOTPHNATETHHOCTH IEePEeMEHHEIX pasfielidM Ha [IBe TPYIIH.

ITycts mepBas rpymma BKJA09YaeT R orpaHMYeHHl, KOTOPHIE 3aTWIHEM
B cuemylomeit dopme:

A (21, %9, ooy 2) <0, i=1,2, 0., R (1)

’

HEKOTOPLIC M3 OTHX OrPAHWYEHWH MOTYT HPeAcTaBiATL co0oil ycaonmsa
peoTpunatensaocTn. He nckioueno, 1o B (1) Bxoaar Bce orpaHmuenns
sagaum; Torna R = m -+ n, m BTOpag rpymnna ABIAETCA mycToi. Ecam
we R <m -+ n, 7o obiacTp NOOYCTHMBIX TOYEK, YAOBJICTBOPAIOMIX
OrPAHNYEHUAM BTOPOH I'DYLIE, BHOYKAA K BRIIYAET BCE CBOH TPAHIY-
Hble TOYKH, IOCKOJNBKY HA BTy CHCTEMY pacupocTpaHsercsa gomymesne )
m3 pasm. 15.5. Ilaa ymoberBa BBemeM CHMBOJ

S == MHOKECTBO BCeX TOYEK, YAOBJICTBOPAIIAX TEM
OrpaHHYeHHAM, KOTOPHE He BHJIIogeHH B (1).

(Ecim R = m -+ n, S DpeacraBaseT coboi BCe EBKAMIOBO n-MEPHOE
mpoctpancTso.) CaefoBaTelbHO, ONTAMABANAOHHYIO 3319y MOKHO cdop-
MyampoBaTh ciefyommMm obpasom:

MaxcEMA3HPOBATE € (Zg, Xy, + s <, Lpn) (2)
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OpH TOM YCIOBWH, 9TO TOUKA & OyZeT yjAoBJIeTBOPATL orpanumueHusam (1)
o Jexars B obaactu S.

PacemoTpum wrepamuio & aaropmrma. llyers Texymas anupowxcn-
MUDYIOIAA ceTka mmeer sujy X°, X', .. ., XT, opudeM KamJasg U3 9THX
TOUeR yjA0BJeTBOpAeT orpaHmdYenuam S, OO KpallHeil Mepe ofma Jouy-
ctmMa orHocuTenpHO (1), a ana wasgoro Henmmedinoro A; (x) mepaBen-
CTBO sABAAeTcA cTporum. (BcmomauMm, uro B xapaKTepHCTHKEe CHCTEMEHI
orpanndenuil, npmpegenuoit B pasg. 15.5, Mb MOCTYIMpOBANK CYINECT-
BoBalme Takoll Todkm.) Pacmonaras oTofl CeTKoil, MBI pelraeM TaK Ha3Li-
BAEMYI0 CYKCHHYIO KOODAHHHDYIOUYIO 3aRa4y, HpeACTaBIAnMIYI Ccoboik
AHeHHY10 aNNPOKRCAMATMI0 MCXOTHON MOJIeIM:

T
Maxcnmmsmposats ), ¢ (X) wy 3)
t==0
NPH YCIOBUAX
T
MAXYw <0, i=1,2, ..., R, (4)
t=0
r .
2 wy=1, Bce w;>=0. (5)
t=0

TepMun «cy:xeHHas» OTHOCHTCH K TOMY OBCTOATENLCTBY, d4TO 3ajma-
qa (3) — (D) cTpomTcs He ATA BCeX BO3MOKHEX Todek X', MOmyCTHMEIX
OTHOCHTENIbHO S, a JUmL AJiA nmoaMuoxkecTsa S - 1 towexr cerrum. KHamx-
noe w; ABIAETCA BecoM cooTBercTByiomed Touxkm X'. Cyskenmas Koop-
TUHUPYIOIAA 3a7a9a — 3a7a79a JAHEHHOr0 OMPOrpaMMUpPOBAHUA, TAK YTO
ona umeer 0asmUCHOE MOMYCTUMOE PelleHME U KOIeIHOe MAaKCHMAlbIIoe
snagenne ¢°; obnACHMTE, TodeMy oT0 Tak. llockodbky A; () — BHIYE-
ape QYHKIUU, a MHOKECTBO S BEIIYKIO, HETPYAHO OKA3AaTh, uTo JH060e
MOLYyCTHMOe PpemeHme CHCTeMbl OrpaHmueHuUil (4) — (5) upegcraBImeT
co00#t TOYKY ¢ KOOpAMHATAMHA

T
zj= ZOX;? w; NaA BCEX j, (6)

KOTOpasg ABIAETCA JONYyCTHMEM peImeHreM HUCXofHoN 3amadn.
Temeps paccmoTpum 3ajady, JBoiicTBennyw 3agade (3) — (5),
a HMEHHO:

MUHEMHESAPOBATE Ygri4 )
Ipu YCAOBHAX
R
~21141'(‘Xt)yl"’FyR+1>c(*Xt)y t=07 11 « vy T1 (8)
yi>o7 Z=1, 27“’1 R7 (9)

Ha 3HAK Ypy HE HANaraeTCd HUKAKUX OTpaHWYeHHHN,
Kakr moraszamo mmme, obpamenue w mBOWCTBeHHOH 3ajade mO3BOJAET
OONYIATH KpHATepHil IpoBepKH, T. €. NOKA3aTh, JeHCTBUTEIBHO [N
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ONTWMAJbHOE pelleHue CYKEeHIOH KOOPIMHUPYIONEH 3a7aum OjHOBpe-
MeHHO ABJAETCA M ONTHMAJBHEIM PENIeHWEM MCXOTHOU 3a/aum.
Tlycth TOURA Wy, ONTEMANBHA NI CY/KEHHOR KoOpIUMHMpYOIIEei 3a1a-
un; (3) — (5); COOTBETCTBYIOIYIO TOUKY xk HalifeM, NCINCIUB CpeTHEeB3Be-
HmIeHHEIe T; 1O cbopmyne (6) Tlyets y* — cooTBeTCTBYIOMEE OmTHMAIND-
HOe pellleHWe JBOMCTBEHHOM B3afauu. Jlerko I0KaszaTb, uTO eciam

21 A; (z) yr+yh > c (), mam, uTO DKBHBAJIEHTHO,
i=

R
Ypet =€ (»‘C)~i§1 A; (z) y}, (10)

nis ecez & B S, TO 2 ABJIAETCA WCTHUHHKM ONTUMYMOM HCXONHOM 3anagd.
T+1
Onmako ecsm B S cymecTByer X 1 rakas, gro

R
Voo <e (X =2 AKX (1)

To nobaBiienne 3TOM HOBOH TOYKU K CYKEHHON KOOPAMHEMpPYIOMIEH 3ajiade
MOMET OPUBECTH K YJIYJINeHW penieHnA. BrscHeHme TOro, cymecTByeT
IM TaKasg TOUIKA XTH, HaswsBaercsa mopsagaveii. dddextuBnocTs 0606-
MEHHOTO AJTOPUTMA OPOTPAMMUPOBAHHUA CYIIECTBEHHO 3aBHCHUT OT TOTO,
HACKOJAbKO TPYIHO pemaTs LmOo/3afady. JTOT acCHeKT BONpOCca paccMar-
puBaercs HeCKOJIbKO Oosee mojgpobHO fajgee B HACTOAINEM jKe pasjele.

Iloneemem wnrorm. Wrepamus % TpebyeT BHIOONHEHHA CJIEIYIOMAX
omepanuii.

Ilaz 1. Haiinem onTuMadbHOe peIleHHe CY/KeHHON KOOPAMHUDYIO-
meit 3amaum. COOTBETCTBYION[YI0 NPOBEPSEMYI0 TOUKY z° ompenenmm
no ¢opmyiue (6).

Hlaz 2. Boiacaum, cymectByeT ju B S Takasg TOYKa XT'H, s KOTO-
poit BumoiHsercs HepaseHcTBo (11). Ecam mer, mpexpatum pacuers;
z" ABIAETCA WCTHHHEIM ONTHEMYMOM. Ecinm Takasa Touka cymecTByer,
mepelifiem K mary 3.

Hlaz 3. JloGasum TOIKy xTH g CY;KeHHON KOODAWHMpYyIoImell 3apa-
ge, BBEA HOBHIL BeC Wwry ¢ xoadduimentamu ¢ (X T1) B (3), 4; (XTHh
B (4) u 18 (5). llepetigem ot k x k +1 =u BOSBPATAMCA K DIAry 1.

MosHO 10Ka3aTh, YTO ONTUMAJbHEE 3HAYCHUS c* IeneBOfl QYHKIAH
CY/REHHOH KOODAWHEpyIOmEe#l 3afadd MOHOTOHHO BO3PacTaioT, CXOMIACH
K ONTHMAaJbHOMY 3HAYEHWIO ¢ ledeBoil (QYHKIMM MCXOLHOH 3aadm.
TlockoabKy ¢ (z) BOormyTa, smagenme ¢ (2°) mo KpajiHell mepe CTOID ke
BEIWKO, KaK # C.

Pemense nopsapaun. Haxommenme X 0, VIOBIETBOPSIOMErO Hepa-

BercTey (11), camo mo cefe MOKET paccMaTpUBaTHCA KAK OOTHMHU3AIAOH-
gasA saflava: Ha#iTH x B S, IpH KOTOpPOM

Maxcrmusupyercs ¢ (x) — Z A; (x) yh. (12)
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JaA OpoCTOTH H3N0KEHNA B TeYeHHE BCEH OCTABIIEHCA 9aCTH HACTOMA-
mero pasgena OyneM monarath, 9To MakcuMyM (12) gBiaaercs KoOHeIHEHIM.
(Ecam aT0 mpemonoKeHuWE He COOTBETCTBYET AEHCTBUTEILHOCTH, BO3-
MOKHA mpocTas Mopupmranmsa meroma.) MoykHO yOemuThcd B TOM, ITO
(12) — BorAyTas QYHKIHA, TOCKONLKY y¢>0 nmuaa seex i > R. Ecan
B rpynny R BrIUeHa BCA cHcTeMa OIPAaHMYCHHH MCXONHOM 3aadm,
To (12) pemaeTcsa Kak safgada Ha 0E3YCIOBHAIA MAKCHMYM.

Ecam X™t!' — pemenme (12), To MOKHO YTBepsKAaTh, 9UTO

R
<t X = B AT v (13)

Iie, KaK W BHIme, ' — MaKCHMATbHOe B3HAYEHHe IeIeBOfl (yHKIHI
CY)KeHHON KoopAmHUpYyome#l 3amagu. [lamee, pacuers aJrOpPHETMA MOK-
HO OpeKpaTHTh Ha HTepamau k + 1, ecam wr.,=1 ABnAeTcA oNTH-
MaJIbHBIM 3HAUeHHeM; obObAcHHTe, modemMy »To Tak. Opmako caemgyer
OTMeTHTE, uTo 3Hauenme X T' ofbrumo He ABIAETCH JOOYCTHUMEIM [JIs
Bcex R orpammueHmil; COOTBETCTBEHHO Wr.yq = 1 He BymeT momycTHMEIM
B CY;ReHHOI KOOpAHHEpYIomeil 3amade. Takum obpasosm, B obmem caydae
aJgropuTM He o0ecmeumBAET CXOMUMOCTH 32 KOHEIHOE WHCIO0 HTepallmii;
pacueTil MOKHO TpPeKpaTHTh, KAK TOJNbKO TeKymee sHauenme c (z)
OKayeTCA JOCTATOUHO ONIMBKAM K HAMMEHBIIEMY W3 MOJYYEeHHHX 3Ha-
9eHNil BHpAyKeHNA, CTOAMIEro B mpaBoit wactd (13).

3ayetum, uaro BepaxkeHue (12) umeeT Taro# ke BHA, Kar (YHKIHUA
Jlarpamxa (21) B pasa. 15.7. B camom pgexne, ecnim R BRIYaer Bce
m - n orparmueHnii, 060ONIEHHEI ANTOPATM HOPOTPAMMHUDPOBAHUSA MOK-
HO paccMaTPMBATH KaK CHCTEMATH3WPOBAHHEIA MOMCK CeAJIOBOH TOUKIU
¢yaxnun Jlarpamxa. 'oBopa HecTporo, NIpH MCIOIB30BAHUN HTOTO AJTO-
pUTMa TONEPEMEHHO OTHICKMBAETCA YJIYUIICHHAs NIpoBepsaeMas TOTIKa
Opy 3aJaHHEX TPOBEPAEMHX 3HaYeHUAX MHOMKHTenelr Jlarpamka m mepe-
CMATPUBAKTCA 3HAUEHHS MHO;KHTeNeil Jlarpamka B COOTBETCTBME C Te-
KYI[AM IIPOBEpPSAEMHIM DermeHHneM.

Cemapalearnrad 3apaga. J[aHHEA aaropuTM BechMa 3QQeKTHBEH IpH-
MEHHUTEIBHO K MOJeIAM ¢ cemapabenbHoil IeneBoil QYHKOHEH m cemapa-

OeJbHBIMA OTPAHAYCHUAMHA:
n

MakcuMu3HpoBaTH ) ¢j (Z3) (14)
=
n

npn yeaosuax ), ai; (x) —b; <0, i=1,2, ..., m=R, (15)
i=t

THe S Temephb BKIIYAET TOJHKO YCIOBHA HEOTPHOATEIbHOCTH HEpeMeH-
HHX. 37ech Kakgas ¢; (z;) BOTHyTa W Kaykgas a;; (¥;) BRIDYRIA.
B srom caywae mopsapmaga (12) pacmagaercsa Ha N OTJENBHBIX ONTH-

MHA3AaIMOHHBIX 33449
n m

MaxcumusnpoBats ) ¢ (x;) — 2 aij (zp)yh, j=1,2, ..., n. (16)
=t i=1
Z]>/0
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B mexoropmx mnpaxtaieckux caydaax By GyHxmumi (16) moskeT

0Ka3aThCA HACTONBKO IPOCTHIM, 9T0 (hOPMyTy BhUMCICHHS X. 1@ yraer-
€A WOJYYINTH, NPAPABHAB LPOM3BOAHYI0 HYN0. B Xymmem caydae pis
Haxoenna X, T OpPUMEHUME METOMB HOUCKA B OTHOMEDHOM IPOCTDAH-
CTBe, KaK, UApUMED, B CJaydae, NpWBeNeHHOM B pasp. 14.3.

Cymectpyer Gonee yClosRHEHHEH BapUaHT QJTOPUTMA peIleHUs cella-
pabeabHLix 3amad, OPH KOTOPOM CXOAMMOCTH OOWYHO yCKOpsSETCA, OfHA-
KO 3a C9YeT YBelAWIeHWA PASMEPHOCTH CY/KeHHOH KoOpHEHEPylomei
sagagn. Ilo cymecTBY, 9T0 Ta ke MOCTAHOBKA, KoTopad Onna mpuBeneHa
Inaa 3ajad cemapabenbEOrO TporpaMmupoBanus B pasn. 14.7. Beca
BBOJATCA [UIA kaocdozo xj, W NJIA KakAoro Habopa BecoB BKIIOYAIOTCA
cymMsl BecoB, amanormumbie (5). Iomsanaga (16) ocraerca Ges msmene-
HUfA, OfHAKO mpumensgerca Kpurepuit (11) m nBoiicTBenHada HmepeMeHHAsd
HCTONB3yeTcd [/ NOCTPOSHHSA CYMMHDYIOmETo YPaBHEHHA BeCOB,
OIIPENENAIMAX L.

Hpumepsr. 3amaun P m Q n3 pasg. 15.4 n 15.5 yIoBneTBOpANT yeio-
BuaAM cemapabensuocrn (14) m (15). Beimumure sagaum P m Q, mpencra-
BAR B SABHOM BEAe Bee ¢ (x;) M ay; (z;). [IposepsTe, uro B 3agaue P
NOJDKHEL POIIATHCA R = 3 OTHENbHBIX MOA3afad, HIMEIHX BHI.

Makcumusuposary 6z — 3z —zy*  gas z,>0,
MaxcumusnpoBaTe 4z, — 2z:—2z,y% mna z2,>0,

1
MaxcuMusapoBaTh 2:::3———5 22— syt mna 2, > 0.

Pemenna »Tux 32749 MOMKHO TOJIYIATh, NPUPABHSIB IPOU3BOTHYIO
Ramoro Bupaskennda u3 (17) Hymo; moayqumm

h
yl

, R 3k
b AR TSNP < ASTY P SIS € AR T SR ¢ 1)

y
2
ecAl MOALKO Y7 TOCTATOIHO MAJO JJA TOTO, 9T00H 9TH BERIPaKeHHs GHIA
HeoTpurnaTeneuuMu. Ecaum ke rawoe-nmmbo m3 Brparermin (18), nnsa
HEKOTOPOTO j, OPHHEMAET OTPUIATEIBHOC 3HAYCHHE, TO IOIOKHM
X7+ — o,

AHanormuHei aHagw3 3agadu Q) mo3BONAET HONyYMTh BMecTo (18)
CJeNyomue Pe3yIbTaThl:

T+1 3
X3t =3—-—. (19)

T+1 T+1 1
Xi" =1—, X3 =1— 2

1
R PR
6yl 2yl
PesyapraTsi DpUMEHeHMA AanropHTMa OpHBefeHnH B Tabauimax
puc. 15.10 u 15.11. Ormerum (puc. 15.10), 9ro opm k& = 2 mposepaemoe
pemeHne r* ONTHMAJILHO, XOTA AIA TOATBEPIRIEHUA STOTO OOCTOATENB-
cTBa mOTPebOBANOCH eme HECKOIbKO wuTepamuir. OTMETMM Tawske, |TO
BepxHAA TpaHp, mojdydaemas Ha ocHOoBe (13), He yMeHmbmaeTcs MOHO-
ToHHO. VIHTEpECHO OTMETHTBH, 9TO NPHEMEHHTENHHO K 3afade Q anropmt
flaeT [JiA KayKAo0To k 3Havenme y?, obparmoe y* B Tabamme pume. 15.10.



! Xt XL XD QUL (X k| 2k 2k )k OnTiMaibIbic Beca et | e(=h) B?Sgﬁgﬂ yk
0 0 0 0 0 0 — ] - — —_ — — — — —
1 1 1 3 8 6 1 10,667)0,667)2 wp=0,33 w;=0,67 ]5,33) 7,11 7,70 1,33
2 0,778/ 0,333| 1 5,63 | 2,44 (| 2 |0,875(0,625(1,875| wy=0,44 w,=0,56 |6,67] 7,25 7,26 0,67
3 0,889/ 0,667] 2 7,41 | 4,22 || 3 |0,875/0,625[1,875] w,=0,125 w3=0,875 7,19/ 7,25 7,34 1,00
4 0,833)0,5 14,5 6,67 | 3,33 || 4 10,675|0,625/1,875| w3=0,75 w;=0,25 [7,22] 7,25 7,26 0,83
5 0,861|0,583(1,75 | 7,07 | 3,78 || 5 |0,875|0,625|1,875| ws=0,5 wy=0,5 7,241 7,25 7,25 0,75
6 0,875, 0,625(1,875| 7,25 { 4,00 | 6 |0,875|0,625|1,875] wg=1 7,25 7,25 — —

OnTuManbHue | — — — — — #—10,875{0,625|1,875 — — 17,25 — —

aHAavYeHUSA

Q (x) = 6y |- 4oy 21— 3:0%——-21%——;)— X —g—

L (2) = 214225} 74

P uec. 15.10. OGoOiennnii

aATOPATM

IPOTPAMMHUPOBAHUS — pelnenue aagadu P.
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r— |Be

t | ki ap | @k | 2k | Onumamsmse seca | Q (zF) . (=) Bi%’;‘;g” Yk

0o fl—1 — — — — — — — —

1 111 10,9060,906|2,719 | wy=0,91; w;—0,9 |—-7,93| —5,44 | —3,66 | 0,75
2 [ 210,933]0,789]2,367 |wy=0,68; w,—0,32|—7,76| —4,88 | —3,99 | 1,50
3] 310,879]0,637 1,911 | w, =0,09; ws=0,91 | —7,30| —4,06 | —3,91 | 1,00
4 | 410,877]0,631]1,8% |ws=0,79; w,=0,21 | —7,27| —4,03 | —3,99 | 1,20
5 1510,876(0,627 1,882 | ws=0,53; ws=0,47 | 7,26 —4,01 | —3,99 | 1,33
6 | 60,875 0,625‘1,875 wy =1 —7,25| —4 — —

03 ‘~l0,875\0,625\1,875\ — l_7,25' —4 - —

Q(z) = —6xy —4x, — 225+ 32} 4 223 -+ %13
03 —onTuManbHEE 3HAYCHUS.

P uc. 15.11. OfobImennnidl airopuT™M IPOTPaMMEPOBAHUA — pelleHHe 3afadm €.

B pesynbrate, cornacuo (18) u (19), aaropurM OIPUBOTUT K COBEPIIEIIHO
Takoil ke IoclieoBaTeIBHOCTH X', Kak u B 3afaue P. (CiefoBaTenbHo,
atu X' we mosTopsioTcss B TaGmume pmc. 15.11.) Opmaxo B 3ajmage Q
ONTHMATBHOE Demienme z° He yaaeTcs oTHICKaTh A0 HTepanmm k = 6.

15.41. JEROMIIO3NN A 3AHAY JMHENHOTO NPOTPAMMUPOBAHUA

BajkepiM  4acTHBIM caydaem cemapaleapnoit mogemm (14) — (15),
paccMOTpeHHON B IpefbAyIeM pasjese, ABIAeTcs oOnYHAS 3ajada
JUHEHAOTO DPOrPAMMUPOBAHUA.

B orom cayuae pasgenmm cucreMy m OrPAHHYEHUH HA CYKEHHYIO
KOOPANHUPYOUIYIO 3afady, BRIodaomyo R (R < m) aunefiHmx orpa-
HUYenuiA, u I013aady, KyjAa BXOTAT ocTaibibse {m — R) aunedHBX
OTPAHUYEHHUII, a TaK/Ke VCJIOBUA HEOTPUIATETHHOCTH IePEMEHHbBIX.
Tarkag peroMuosuuud (pasioxeHne) sajadu HEPEIKo Iedecoobpasua
mo IByM mpmdnHaMmM. Bo-mepBbix, pasMepHOCTh 3ajadd, OIpeneIsieMas
9ECAOM OTPAHUIEHUH m, MOKET OKA3aTbCH CIAMINKOM OoJpmioil Aiaa Tol
9BM, mHa KoTOpOWl BHIOJHAWTCA pACYETH; pacwIeHeHHe 3a7adum Ha
MeHbIne JacTu CcHmKaeT Tpebosanma k momuoctTm DBM. Bo-sropmx,
m — R orpanumdenuii, Bxopggmme B S, MOTYT HMeThb CIenH)UIECKYIO
CTPYKTYPY, 0co0ennocTH KoTOpoil ymoOHO WCMONL30BATH MPHU BHIUCIE-
HUAX, HeoOXOAWMMHIX AJNs peIeHHs II0f3aJa4y; NAaTmpPUMep, OHH MOTYT
TIpeCTaBAATL c000i ypanHeHus Galanca MOTOKOB IO BePIIAHAM B ceTe-
Boi#i 3amadge. IlockonbKy uMEIOTCA pasHBIE cHOCOOH PABNOKEHHA 3a7add
AEEEHOTe TPOTPaAMMMPOBAHUS, MPUBONEMOE HEIKE HBJIOKEHHE SBISET-
¢fA CKOpee TIOSICHEHHEM, 1eM HCUePIHBAIIIMM PACCMOTPEHHEM MO[X0/a.

IIycte Momeds wumeer ciaedyiomuit Bun:

n
MaxcuMu3upPOBaTh }_‘.1 C;T; M
J=
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Opu yCJI0BHAX
n
Ai(I)E Zia,-,-xj~—bi<0, i=1, 2, ey R, (2)
=

TAe T OOJGKHBI TaK;Ke YAOBJIETBOPATHL YCJIOBHAAM

n
.Ziaijxj—~bf<0’ l:R+17 ceey M, (3)
j=

nm Bce z;>0.

Cy:kennana KOOPIMHHPYIOMAA 3a/la¥a ABIAETCA TOYHO TAKOH jKe, KAK
3agada (3) — (5) u3 upedgsIyIero pasjena; CaAefoBATENLHO, OHA BKIIO-
gaer R + 1 nuneiinmx orpanmuenuii. CooTBeTcTByOINad Ion3anada
BAKI0IAETCA B HAXOKJEHAN 3HAYEHNHA Z;, YAOBJIETBOPAMUX (3) I Mak-
CAMA3APYIOIUX

n R n n R
T oz )t == ; " )
2 CiZj Z (2 aleJ)'yi = 2 (CJ“ Z au!/?)'xn (4)
j=1 i=1 j=1 i=1 i=1 .
h o
rje yi —— [ABOHCTBEHHLIE IEePEMEHHEIC, CBA3AHHBE C PEIIeHNEeM CYIKeH-
HOll KOoOpAMHUDYIOIeH 3amaau Ha Wreparun k. OTMeTHM, 9TO BHIpaske-
Hme (4) ects anmeitnas QYHKUMA Z; U, CIAEJ0OBATENIBLHO, MOA334a4a IPe-
cTaBiager coboil obmuHyI0 3amady JIAHEAHOTO mPOrpaMMHDOBAHHUA. Fcan
CymecTByeT pemieHne z; = X;, TakKoe, d9TO0

n R R
o< ]_21 (c; —121 aijy?) -X; +i§1 by, (9)

TO WTePATHBHHI HPOUECC MpofomKaerca, opuueM X BBOGUTCH B CYIKCH-
HYI0 KOOPAWHUPYIOMYI0 3aJaTy B KAadecTBe HOBOH TOUKU CETKH.
IIpnvenuTennao K JamHefiHEIM 3a7adaM 000OMEHHNT AATOPHATM HEJIH-
Heifinoro mpOrpaMMHpPOBAHUA 9aCTO HAZKBAKIT AJTOPATMOM JEKOMIO3M-~
nAg, aaropATMOM PAa3noKeHnA minm GaoyHEIM aaropntmoM. O ofecne-
qUEBaeT CXOMMOCTH K ONTUMANBHOMY PEIMeHHWI0 38 KOHEYHOE UHMCI0 WTe-
panuii. Bosxee toro, B komme mara 1 mz3 Cy:KEeHHOWl KOOPAHHHPYIOITEH
34749 MOKHO MCKIIOUATHL T€ TOUYKH CETKHW, KOTODHE COOTBETCTBYIOT
nebasucHEM mepeMennnM. CiezoBaTelbHO, B Hadage Ji00oH mTeparmu
KOOPAMHUPYIOMAA 3aJada HE JOJHKHA BKJINYATH Oolee dem R -+ 1
nepeMenasx (BecoB). Ecam moxsajgadga pemraercsi CHMIIEKCHEIM aJTo-
PUTMOM, TO AJIA Ka:KI0H Touku X' COTKH HOJOKHMTEILHHE 3HATYCHUS
npunuMaiT He Goiee m —~ R nepemennsix. OpHAaKO, MOCKOJIBKY ONTH-
MalbHOe pelieHie, COOTBETCTBYIOMEee GasMCHEM NEPEMEHHEIM CYyReHHoit
KOOPAMHUPYIOMeH 3a7a4m, ABAAETCA CPEHEB3BEIICHHEM 3Tux X',
T

) t .
a HMCHHO >_1 le(it OJA KaykAOIo J, B TaKOoe pelieHue MoKeT BXOIUTh
1=0
bosbuLe 9eM m nepeMeHublX Z; ¢ INOJOMUTEJNbHBIMH 3HAYMEHUAMHI (ecxm
TOJBKO 3a/1a9a B IeJIoM He mMeeT eJUIICTBEHHOT0 ONTHMAJBLHOIO penie-

HHA). ITO BAKHOE PA3THIME MEKNY CHMIJEKCHHIM METOJ0M IPH erc
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HCMOAb30BAHYH JIJIA PENIeHNA 3a1a4l B 1[eJI0M, ¢ OJHO# CTODOHBI, I aJro-
PHTMOM NEKOMOO3UIAN — C APYToii.

HpuBopummnit umke OpUMep NO3BOJNAET WPOJEMOHCTPHPOBATH HPH-
MCHEHMe MeTO/a, a TAKKe mokasarh HeOoxpinne MOAUGUKAIAN TOAXO0A.
Paccmorpum 3afagy

MaxkcnmuaupoBats 24 + 2, + 3 + x4 (6)
IpH YCIOBHAX o
zy + 2z, + 223 < 3 (crpoxa 1),
—z + x5+ 224 << 2 (crpora 2),
z3 + x,<<3 (crpora 3), ¢
z3 — 2,1 (crpora 4)

u Bce z; = 0.

IMockonbky x; M Ty BXOXAT TOJBKO B JIBA TEPBHIX OTPAHHYCHHA,
MH BKJIOYAM HX 6 A6HOM 6Ule B CIENYIONYIO CYMeHHYI0 KOOPAHHHPYIO-

myio 3afaqy:
T
MakcrMuBEpOBaTh T4+ 2o+ 2 [Xi4 X w, (8)
=0
IPA YCIOBUAX

T
x1+2x2+t20 2X9w, <3,

T
—x —1—2;6 [X:+ 2Xi] w2, 9)
T
2 Wy = 1?
t=0

Zy, T, U Bee wy = 0.

OrMmeTnM, 9T0 OPHU AAHHON HOCTAHOBRE mOCTOHHNbE by = 3 u by, = 2
BKJIIOUYEHE B HPaByl dacTs (9).

IMycrs mopgsajada BRIKYAET NEPECMEHHHE I3 W I,, [ABA WOCICIHHX
AuHeWHHIX OTPAHMICHHA HMCXONHOM 34/a4Yd M YCIOBHSA HEOTPHIATEIb-
HocTH mepeMeHHbIX. CllefloBaTeNbHO, CYMMUPOBAHKe B (4) BHIIOIHSETCH
TOABKO MJsi 3 W Z,. Ilozamaga mmeer BU

Makcumusuposats [1 — (2% + 1y8)] x5 +
+ 11— (O3 + 2y 2, (10)

UpHM YCJIOBHE BHINOJHEHWs OFPAHWYCHNUI OIpefielisieMEX CTPOKAMH J U 4
cucremur (7), a Tarke z3 =0, 2, = 0.

O0nacTs MOUYCTUMEX 3HAYCHHA I3 W Z, /Ui TON3ANAaYHM IIOKA3ara
Ha pume. 15.12; samermm, 9To HMETCH WeTHpE BEPIIMHBL, 0603HaUeH-
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HEe 4, B, C u D, xoropse oTo0paskaioT BO3MOKHEE 0a3HCHHE PeIIeHns
mof3agadnl Ha KaK[0U HTepanunm. Ecanm cymecTByeT Takoe peileHue
monsamadn Xz u X, 4TO

varer < [t — (2% + 1991 X5 - [1 — Oy -+ 2y9)] X, (11)

R
o QU
TO WTepaTHBHHI OpoUecc mpofoinkaercs. OTMETHM, 9TO WieH Y biy?

i=1

He momABisieTca B mpaBoil gacthm (11), mocrombky womeramTth by m b,
mepeHeceHH B HPaByI0 9acTh Cy-
JReHHOH KOOpAMHHUpYOImEe# 3ajia-
qu (9).

llycTs mcxommoe mpoBepaeMoe
pemenne umeer Bug (X) = 0,
X$ = 0), aro nma puc. 15.12 co-
orBeTcTBYeT Touke A. QurTumass-
HHM DemieHueM Cy;KeHHoil koop-
DUHUDYIOMEH B3ajadd ABIHETCH
(z; = 3, wy = 1), a coorBerer-
BYIOIIMMHA /BONCTBEHHLIMUA HeEpe-
MeHHHME  ABdsTCa (Y = 1,
y; = 0, y3 = 0).

lonyuaem caemymomyo eie-
BYI0 (QVHRIWI ToA3aJadu:

P mc. 15.12. OfnacTh AONYCTEMHX pe- MaxcuMusnpoBarh —13 -2,
MeHUd I8 mof3ajgadd. (12)

4

Wemoapsys pume. 15.12, wmommno y0emuThes, 970  onTUMAJSLHOMY
pemennio »Toi mox3agaund OTBedaeT BepmiHHA B, KOTODOH COOTBETCTBYET
(Xt =0, X; =3). lockonpky pus oToif TOUKH B3HAUEHHEe IEJIEBOH
¢yurnmu (12) pasmo 3, a y. = 0 naa Texymero pemenus, TOYRYy B
HEOOXOMUMO BBECTH B CY/KEHHYI0 KOOPAMHUDYIOINYI 3ajagy. Ompefe-
JAnTe, KAk BBegeHue 5Toi Touku mamenuT (8) u (9).

OnTnMadpHoe pelleHNe odYepedHol CYAEeHHOU KoopAuHUpYIomel

1 5
3ajadd HMeeT BUJ (xf =3, Wt = 5 uw? = F)’ a COOTBETCTBYIOMIME
; 5 e WP,
ABOHCTBEHHbE LIepeMeHHBIe DaBHH |y} = 5, ¥ = 5, y; =0]).

IeneBas QyHKusa mog3agadu mpuoOpeTaeT BHJ

b)
MarcumusupoBath — 5 3. (13)

Teneps onTuMaibHEIM DENIEHHEM CTAHOBUTCA TOUKA A, KoTopas yike
BRJIIOYEHA B ONTHMAJbHOE PellleHre CYREeHHOH KOOpAMHUpYIIiei 3a1a9u.
CrnemoBatearno, 3Ta Touka mpeoGpasyer (11) B paBemctso, u Terymee
OpoBepAEMOe PemeHue ABISeTCA UCTHHHHM onTEMyMmoM. CoOTBETCTBYIO-
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mue 3HaUYeHUA rz; U x4 PaBHEL
2y = X+ Xial =04+ 0.2 =0,

; (14)

5 -

Ha wpymmmx 9BM wumeercs psAj OporpamMM [eKOMHO3UINH, Ipef-
HA3HAUEHHHX [AJf peNIeHHA 3a7ad JIUHEHHOr0 TPOrpaMMHUDPOBAHKA.
O6raHO TpMMEHeHHE TAKUX MEeTOZ0B TpeOyeT 3HAUHTENBHO OO0JBIIEro
o6peMa BHUMCIEHMII, 9eM HCIOIL30OBaHMe /I PeIleHWsa TOoH ke 3amadn
cuvminekcuoro merofa. CiepoBarenabHo, TMOXoOHLIH mOAXO0R dddexrTHBeH
TOJABKO B TeX CJydadAx, KOTJA MCXOAHAA 3ajava CIHIIKOM BeIWKA MJs
TOTO, UTOOH €e MOKHO ORIJIO HEemoCpeACTBEHHO pEIIUTh € HOMOINBIO
CHUMIOIEKCHOTO aJTOPUTMA, YIMTHBAA OTpaHWYeHHEE BO3MOKHoCTH IBM,
MM JKe TOTa, KOTJa yMaeTcs MCHOIb30BaTh chHenuduuecKue ocobeHHo-
CTH CTPYKTYpPH OrpDaHWYeHHH mnon3ajgadn.

1
=X i+ Xt —O-F+3-%:

KOHTPOJILHBEIE VIIPAJKHEHUA

1. PaccmoTpmre 33189y MaKCHMUBAUMU 1enNeBoi QYHRIUM — (x; —
— 1) — (zy — 1)? mpu yeaoBmaAx r; + 2, <1, 2 =20 u z, >0.

a) HauepTuTe 06s1acTh MONYCTEMBIX PEIIEHMH, HOKAMMUTE ONTHMAJD-
Hoe pemeHme, a Tak:;ie ONTHMAJIbHOE DelleHue 3aJaud Ha 0e3yCaoBHHII
MaKCHMYM.

6) [lycrs mpoBepseMBIM pelIeHneM ABlsgercA Touka ) = 1, z) = 0.
MoxaxurTe Ha pUCyHKe HampaBieHHe CKopeimero mopmema. MmeroTcs
AN B 5TOM HAOPABIEHHU OT MPOBEPAEMON TOYKM MOMYCTHMEE TOUKK?

B) ITokamure rpaduaecku, KaKAM 06pa3oM OTHICKMBAETCH ONTHMAJb-

HOE€ pelmeHHe OpH METOAe BBHIOYKJIBIX KOM6I/IH3HI/Iﬁ, HA3JT0HAEHHOM

B pasn. 15.2. (YxamuTe 3HaUeHHA Z®, 2, a TawKe aumelHON eJeBoi

dymaxumu maa k =1, 2, 3, 4.)

1) Ilpomenafite To ke AJIA HCXOMHOH HpoBepAEMOl TOYKH z) = -41—,
3
o .
x, Z’

2. PaccMoTpuTe 3a/a9y MaKCHMHM3AIUM IeleBoil yHKmum — (z, —
— 3)2 — (z — 3)® upm yeroBmax 0 Loy <6 w 0o, 2.

a) HauepTure 001aCTH JOOYCTUMBIX pelIEHME, YKajKHUTE ONTHMAJb-
HOe pellleHue, a TaKKe ONTHMAJIbHOE pelleHue 3afadd Ha (e3ycIoBHHI
HX MaKCUMYM.

6) TlokaskuTe Ha pHCYHKe, KAKMM O0DAa30M HAXONUTCA ONTHMAThHOE
pelmeHye npy MeTofle BLOYKJILX KOMOMHAIWH, M3I0KeHHOM B pasj. 15.2,
HAYaB C MCXOAHON TOUKM z] = z) = O (nua wmrepaumii k, k = 1, 2, 3, 4
VRaKATe 3HATCHMS z* m coorBercTByIOmEX 7). IlowasuTe, RakUM 06pa-
30M ¢ (z) MOJKET OKAa3aThCHA MeHbINE, deM c (z), a TaK/Ke Mmouemy JIOJI)R—

Ha CYIECTBOBATH BHIYKIAs KoMOWHaNMA Touek z* u z, a mmenno ™t
takag, aro ¢ (2"*1) >c¢ (z"). O6wacmure, mogseMy darTHIECKU HCIOT -
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3yeMEIe HallpaBieHUsA Ie¢ ABJIAKTCA HANPaBJIeHHAME CKOpeHImero moime-
Ma.

B) Hakme BO3HHKHYT H3MEHEHWA, €CIH [JiA MCXONHOH TodkmM 20 = 3,
e =022 =0, a2) =12 23 =0, 2) = 2?

3. Paccmorpmre 3amauy m3 ynpaskmesma 2, npuuas 0 <<z, << 4.

a) Haueprure 061aCTh JOMYCTHMEIX DEMEHHI U YRAKHTE ONTHMATb-
fl0e pelleHue.

6) Iloka:kuTe HA pHCYHKe, KakmM 00pa3oM HaXOTUTCsA ONTHMATBIOE
pelIenne oTpu METOME BLIIYKITBIX K0M6nHauni M3I0EeHHOM B pasg. 15.2,
HA9AR C MCXOMHOM Tqum 2=z, =0 (gna _MTepanmii kk=1,2,3, 4

yRaKHATe 3HaUenda z° m COOTBeTCTByIOHIHX ).
4. a) Jlaiite anreGpanaeckoe 10Ka3aTeNbCTRO CAENaHHOTO B pasn. 15.2

YTBEp:aaIeHnuss O TOM, HYTO BHIOYKJIAA KOM6HHBII]Z{H OIBYX JOJOHOYCTHMAEIX

penenmi 2" u z Tawme mBAsmETCH DOmycTAMOM Tpu dpboM 3HAYEHHH ¢

B mmrepBane 0 < ¢ <L 1.

6) ITokakuTe, 9TO €CI¥ WCUOJIH30BATH HANPABIEHUS, OMpefeIeHHEIe
B cootBercteun ¢ (6), To (4) MoskHo 3ammcaTh B Buue (7).

B) llpeobpasyiiTe omepaiuum cymmupoBammg B (3) Taxkmm o6pasoM,
9T00bI IPEICTABUTE 3TO HEPABEHCTRO ¢ MOMOINBIO XaPAKTEPUCTHK HAIPAB-
nennil. JlafiTe MCTONKOBaHHE HOTYYEHHOTO HEPABEHCTBA.

r) O6bsAcHNTE, B KaKOH CBOEH 9acTH METON BHIOYKJIHX KoMOmuammit
ocHoBhiBaeTes Ha mouymenusx 11), IV) m V) us pasg. 15.1.

5. a) BuiBenure mepBoe HepaBeHcTBO B coorHomenun (8) u3 pasg. 15.2
JJA BepxXHEH rpaHd.

6) BrBemuTe BTOpOE IEPABEHCTBO COOTHOmEHHA (8).

B) O0bsacHATe, mOUeMy W3 BEIIOJHEHUA HepaBeHCTB (8) ciaemyeT, 4TO

econ nA z o0eCnednBaeTCa PABEHCTBO CYyMM B J€BOM W IIPaBoil 4acTAX
(3), To COOTBETCTBYIOIIAA BeJIMYMHA I ABJIACTCA MCTHHHEIM ONOTHMYMOM.

6. Paccmorpute samady maxcmvmmsanmm (z; — 3)* + (z, — 3)® nmpm
YCIOBHAX

z, Tz, <7, —xy+ 32,<<9, 3y —1x,<<9,
2, =0 71 z,>=0.

a) Haweprute 06s1acTh JOOYCTAMBIX peEIIeHH M YKAKUTE OUTHMAIb-
HOE pellenne.

6) TlpenmonoskuM, 4T0 TPEMEHAETCH METOJ BHIYKJBIX EOMGHHaurm
I 9T0 B KA9ECTBE MCXOHOI TOYKWM NMPUHATA TOUKA I, = 3, zj = 4. Ompe-

JennTe «IOBeeHNe» penieHunii.
1

5 -
r) BeimonmuuTe BapmaHT 0), Ha4aB ¢ MCXOTHOH TOYKHM I, = 3.
n) BrimonuuTe BapuaHT 6), Ha4AB ¢ HCXONHOW Toukm 20 = 3, z; = 0.
7. PaccMorpuTe 3amavy MakcuMm3alnu meiesoi ¢ynxmumm 18x, 4
+ 18z, — 52* — 8x.2y — S22 mWpm yenosmax oz, +z, <1, 2, =0
B z, > 0. B KaxioM W3 OpHBEJCHHLIX HHKE BAPHAHTOB IOCTAHOBKH
3aJa9U BEIMOJHUTE OMHY MTEPAIWI0 METONA BEIUYKJIGX KoMOMHAIUH ANs

l

3

B) Bmnmonunte BapuanT 6), HauaB ¢ MCXOMHONM TOURMA ) = I,
0

iy
{ER=Tt=1
il
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HAXO/KAEHHsA Z, COOTBETCTBYIOIEr0 yKasamHoA Toduke z® 3aTeM BHITHC-
aute ¢ (2%, ¢ (z) u BepxHOI rpanb (8) m3 pasm. 15.2.
1

1
a) 2} = z; = 0; ) Ty = 2=
1 2
6) 2y =1, 3 = 0; B) 2 =55 T =5
1 ., 3. 1
B) xf:~4—, T, =3 e) o) = 25 =~ .

fpnserca nu aro pemenue onTmMaisHHIM? OOBACHNUTE, IOUEMY BTO TaK.

8. PaccMoTpiTe MCOONTH30BAHEE METOJA BHIOYKJBIX KoMOmuammit jrs
pemenns npmMepa (9) — (12) m3 paspg. 15.2. Bumonmute co Bcemm
nogpobHocTamu pacdetrs gaa k =0, 1, ..., D 1 OpoBepLTe mpaBHIb-
HOCTHh pe3yJIbTaTOB, mpuBeneHunx B Talmmme pme. 15.1.

9. PaccmorpmTe mcmonb3oBaHME CHMINEKCIIOTO MeTOa BOTHYTOrO
gporpaMMEpoBaHEA s pemedna npmmepa (10) — (17) us pasm. 15.2.
Brinonnure co Bcemu mompobmocTamm pacuetsl g k=1, 2, ..., D
W TpOBEphTE NPABHIBHOCTL pE3YJIBTATOR, NpPHBEJEHHHIX B Tabmmie
puc. 15.3.

10. B raykmoM W3 DpHBEIEHNEX HHKE BAPHAHTOB MOCTAHOBKH 3a7aTH
HCTONb3YATE CUMIIEKCHHH MeTON BOTHYTOr0 HPOTPAaMMHMPOBAHUA, ONM-
caHgmi# B pasy. 15.2, maa pemenumsa 3amadm P co BHeceHHHMH B Hee
U3MEHEHHAMH YCIOBHI, KOTOPHE YKABHBAWICA B COOTBETCTBYIOMHX
OYHKTAX (9TW M3MEHEHNA BHOCHINCH TaKike B yOpakHenme 23 us ra. 14).
IlpexpatmTe HUTepATHBHHH npomHecc mocie k = 4 (€CTH CXOIHMOCTL He
Oymer DOCTHIHYyTa paHee).

a) Ilpasas wacts (5) paBma 8 (Bmecro 4).

6) IlpaBas gacts (5) pasHa 3 (BMmecro 4).

B) IlpaBas wactn (5) pasua 2 (Bmecro 4).

r) JloGaBsTe orpammueHme r; + T, < 1.

n) HoGapbTe orpammuenwe z, -+ z3 < 2.

e) Jllo6aBeTe orpammdenme —2z, + 2z < 1.

#) Llenepans ¢ymrumsa uMeer Buy 6r; + 4x2+2z3——;’—xf——x§—3x§.

:;) IleneBasg ¢yHrmusa mMmeeT BuE 2z, + 6z, + 4zy — 322 — 222 —

2
— 3%

u) Jlo6GaBbTe K TeneBoil QYHKIMA CJIATAEMBIE — IyTy ~— 2ZoL3.

11. B KaskmoM @3 DPUBEEHULIX HUWKE BAPMAHTOB MOCTAHOBKH 3a7a9H
OpUMEHUTE CHUMILIEKCHLIA METOJ BOTHYTOTO IPOTPAMMHPOBAHWSA, OIH-
capubiii B pasn. 15.3. Ilpexkparute mrTepaTmBHBIE nponecc mocie k == 4
(ecnm exopumocts He Gyner moctmrmyra pamee). HamecmTe pesysabTaThl
PacueToB [ KayKmoil HTePAI{HH HA PUCYHOK 00J1aCTH TONYCTHMHIX peile-
HUO.

a) Ympaxmerme 1. 6) Yopakmenme 2. B) Yuopaxueuwe 3. T) Y-
paxmedane 7. x) MarcmmusupoBarh nenesyo ¢ymenmo 10z, — 622 —
— 1927 4 16zyz, mpm ycnoBUAX

3z, + 2, <3, 2, =20 m z,=0.
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e) Usmenute ma obpaTHbie 3HAKM KO3QOUIUEHTOB medeBoil (yHKOUE
BapuaHTa /) ¥ NPUMHUTE B KadecTBe ucxoaHoro 6asmcroro pemenus x; = 3.
Momere snu BB monyanTh TaobanbHuii omrmmym? [laiite of6ocHoBammUe
BauleMy OTBETY.

12. B pasp. 15.3 yrBepsmanoch, 9r0 B CaydYae HCOOJL30BAHUA
MeTOIA BHINYKIHX KOMOWHATIMHA Ha HEKOTOPON HTepanuu BCe HAmpaBJe-
HHS MOTYT OHTH HEHYJIEBEIMHA, TOTNA KAK IPH HCHOIL30BAHUM CHMILIEKC-
HOTO MeTOJa BOTHYTOIO TPOTPAMMHUDOBAHWA HEHYJEBHMH MOTyT OHITH
He Oomee wem m -+ 1 wmampasmenuit. [lafiTe mompo6moe ofocHoBaHHE
3TOMY YTBEPIKIEHUIO.

13. PaccmoTpuTe MeTOJ CeKYyMUX ILTOCKOCTCH, ONHCAHHEIH B pasy.

15.4, mpumemuTeNbHO K PENICHHIO CJIEAYIOMeH 3amadm:

MakcumMusuposars —x2 -+ 4x

npu ycanopusax 0 < x < 5.

a) Haitnure onmrtumanbsmoe 3uagenme x. Hageprmre rpadur meneBoi
¢ynrumn npu 0 < x << 5.

6) Ipumate z° = 0. IpomeMoHcTpUpYiTe X0 BHIIOJHEHHS ONEpa-
nuit anroputma A k =1, 2, 3, 4, HauepTuB o0macTh IOMYCTHMEIX
perieHuil juA TEpEMEHHHIX X W X, W MHOKA3aB CEKYIMYHI IIOCKOCTb,
noGaBiseMyo Ha Ka)k[ofl mTepamum, a Takke suadenma x* u zf. C mo-
MONIBI0 3TOTO PHCYHKA OOBACHMTE, HOTEMY JAHHHH aJATOPHTM HA3HI-
BaeTCH METOOM CEKYMWX ILIOCKOCTEH.

B) Wsmenure ma ofparniie 3makm Ko3)PUOHEHTOB IMeaeBoll QyHKIUM
BapmanTa a) u oObAcCHHWTE, MOYEMYy MAHHEIN MeTOj HEeIPHMEHHM, eCIA
MaKkCHMH3UpyeMas IeneBasg (YHKIMA BHOYKIA.

14. Pacemorpute dymrnumo a (z) = 22 — z,.

a) Haweprmre nmmuro yposusa a (z) = 0.

6) llpmvure z; — 2 u z, = 4 ¥V HaUUDWTe B DPa3BEPHYTOM BUAe
HepaBeHCTBO (4) m3 pasu. 15.5. IlpomepsTe, 9To QyHKIWA, MOTyIeHHAS
IyTeM TPHPABHUBAHMUA HYJI0 BHPAKEHHA T0j[ 3HAKOM CYMMHPOBAHHA
B upaBoil gactu (4), mmeer Bup 4 (y; — 2) m (y, — 4) = 0 u Asnzerca
Iuneinoif omopoil JMHEME YPOBHA BapHWAHTA a) B YKA3aHHOM TouKe.

B) BrmonmmTe amamorwunwii amanms mag a (x) = 922 — z, m TOUKH

x1=%, To=4.

15. Jlna Kam0oro M3 TPUBENEHHBIX HIKE BApPHAHTOB IOCTAHOBKH
3ajadu OmpesieJUTe, yAOBIETBOPAET Jum PyHKuma a (z) momymeHusaM I)
n II) m xapakTepmeruke cmcTeMbl OTPAHHYCHWIl, TPUBEIeHHEM
B paspu. 15.5. Onpegeanre moumycrumbie 3Hadenwms z. llpoBepbTe, AeHcT-
Burensno Jm da (z)/dx == 0 B touke z, vde a (z) = 0.

a) 22 — 4 < 0; e) (a2 — 4)2 < 0;
6) 22 + 4 <0; m) — (22 — 4)® <L 0
B) —ax? — 4 <0 3) (2 — 4)3 <L 0
r) —z* + 4 < 0; m) — (4 — 2 <O

D —@—4r<0 w®(G— P <O,
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16. Jlas wasoro M3 TPUBEJEHHBIX HUKE BAPHAHTOB HOCTAHOBKH
3a/lagn ompesieNuTe, YAOBIETBOpsAeT Jau GyHKmusa a (x) momymenmsam I)
u II) ¥ XxapakTCPHCTHKEC CHCTEeMB OTpaHUYeHUii, IPUBEICHHKM
B paspu. 15.5. Haiinure momycTumele 3madenws &; U Z,. Llposepwre, meii-
creuTenbHO aH Oa (2)/0z; =0 mo KpaiiHeidl Mepe [Js OJIHOrO j B TOUKE Z,
e a (z) = 0.

a) & -2, — 1 <<0; r) (zy -+ 2, —1)2<<0
6) —ay —x, +1<<0; n — (z + zy — 1) < O;
B) — (z; + 1z, —1)2 <05 e) (zy +z, — 12 <0

17. Jlns Kaxioro W3 TPHBElEHHEIX HH)KEe BAapPHAHTOB ITOCTAHOBKH
3agauy HauepTHTe o0macTs gonmyctumbix permenuit. (Ilpumure z; >0
da z, > 0.) llpoBeprTe, BHNONHAETCS J¥W XapaKTePHCTHKA CHCTEMBI
OTpPaHMYCHNI.

a) 2 4 (z, — 1) —1<0wm (2 — 1) + a2 —1<<0;
0) 22+ (x, — 12 —1<<0ma} + 22 —1<0;
B) 22 +(z, —2) —1<0mwa? +a)—1<0;
) 2 a2 —4<0, (¢ —3)?+ a2 —4<0n

(e — 9+ (0 — 3 — 4 <0

m 2 + a2 —1<<0 Hx1+x2—;

e) 22 -+ a2l — 1<K On—xl—x2+ - < 05

K) 22 a2 — 8 <L 0wy + 2y — 3<0,

3) 22 4+ a2 —8<0, —z —2, +3<<0 2y -+ 2, — 3,505
W bal—8<0 u — 3 — , + 4<O;

K) — eXotdxe L 10 <0 u 22, + 3z, — 10 < O

A — 2, +1<0mzy + 2, —2<0.

v) NameinmTe na o6paTHui 3HaK mepBoro HepPaBEHCTBA B BAPHAHTE a).
Tokasure, mouemMy o00IacTh [JOMYCTHMEIX PEIMEHHA DHepecTaeT ObBITH
BEITYKJIOM.

18. llpusegure npomerkyTouynre airebpawmdecKme npeodOpPa3OBAHHA,
IIOKA3HIBAKINUE, 9TO €CIM KayKI0€ U3 OTPaHMYCHHHA @; () mpefcTaBJIAeT
cofoif BRIOYKAYI0 QYHKIHIO, YHOBICTBOPAIOMYI YyciaoBmio (3) m3
pasa. 15.5, To obiacTs NOMYCTWMBIX pemeHHil SABIAETCH BHILYKIOH.

19. B pasn. 15.5 yxasaHo mATh cuocoGoB HPOBEPKA TOTO, ABIAETCHA
JA BREINYKJIOH HeroTopas ¢yHkmua a; (z). IlpopemoncrpupyiiTe cmpa-
BEJLTHBOCTL 9THUX BHIBOJIOB.

20. JIns gakmoro w3 NPWBEIEHHHIX HHUE BAPHAHTOB LOCTAHOBKH
3a7laYd  YCTAHOBUTE, SMABIAETCA JM BHOYKJIOH yrKazammas ¢QyHKIHUA.
Ecan ¢ynrnus smmykaa, obocHyiiTe Bam BHIBOJ, OCHOBEIBASICH HA Ofi-
HOM m3 cBoiictB A) — ][l), mepeuncmennmix B pasi. 15.5. Ecanm ke ¢pynx-
UHA HE BHOYKJIA, HPUBETHTe 4MCICHHHI IpUMEp, CBHAETEILCTBYIOMMEA
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0 TOM, 9TO ompefieiedne BHOYKAOH Pynruud (3) me ya0BAETBOPAETCA.
a) e8> opm z > 0;
6) —x; — x, + 2} + z) Opu MOOHIX BHAYCHMAX Ty U I,
B) z 2, ipa z; = 0 1z, = 0;
r) — log (2zy + 3z, 4 4) 4 5 (z; — 62,)® wpu ;>0 u z, > 0;
m (xy —2P® — (z, —2)3 upm 2y =20 u 2, =0
e) 2 — )+ (2 —x)® wpu z, >0 u z, > 0.

21. PaccmorpuTe OUTEMH3ANUOHHYIO 33j1a9y HEJIMHEHHOro mporpam-
MEPOBAHHOSA, YIOBJIETBOPAOMYIO TOTYIIERNAM, celandsM B pasj. 15.5.
Ilycre mpoBepseMas TOYKA PACHOJIOMEHA HA TpaHUne o0JACTH TONYCTH-
MHIX PEImeHHH, 0HAK0 HE ABJIAETCA ACTHHHHM onTmMymoMm. O6bacHmTe,
NoYeMy 0JIKHO CYNIECTBOBATH HANPABJIEHNAE YAYINICHNA, HAYINee BHYTPD
o0nacTE MOUYCTEMHIX pemeHuil. (Ykasanue: pna oGOCHOBAHHMA BAIOHX
coobpaskednii MCIOJNB3YATE PHCYHOK, aHAJOIMIHHIA pumc. 15.6.)

22. a) Ecam Toura z" HaxommTcA BO BHYTpeHHeH dwacTm 00macTw,
ompeyielsieMoll orpanmdYenueM i, obbAcHHTE, modemy Toura (z* - td)
VIOBJIETBOPSET DTOMY OrpPaHMIeHHI0O Opu TioGom wmabope Hampasie-
HE# d, ecan Toabko ¢ > 0 mocraTodio Mmalio.

6) Pacemorpure Touky z* ma pumc. 15.6. Haueprure nmueitnyo omopy
(KacaTedbHYI0 THHOEPIIOCKOCTH) HeNWHeHHOH OYERmuE B Touwe "
YraxtuTe, OpM KAKWX HAUNPAaBIEHWAX OpaBas dacth (3) cmpozo oTpH-
natenbua. Jo/mkHO 1M Takoe HampaBleHWe HePEceKaTh IPAHEIY, OIpe-
neaseMylo Henmpeiimoit ¢yuxnmed? OO6wscmuTe, modeMy [Jisa a1060ro
TAKOT0 HATPABJIEHHS UMeeTcA Touka BOIm3m z*, neyxamas Bo BEyTpen-
Hell vacTd 06JacTH MOMYCTUMBIX pemeHuid.

23. a) OO6pacuure, I04EMy OUTAMHZANMOHHAA MOTedb (4) — (6)
u3 pasfg. 15.6 MoskeT OHITH MCHONBL30BAHA A HAXO/KACHWA HAmpaBie-
HUH, YAOBIETBOPAOIMUX KpUTepuio Ipopepku (1) m mpumamoimux mpa-
BBIM gacTaM (3) cTporo OTpHIATeNbHHE 3HAYCHMA, €CIH HOPOBCPAEMAs
To4rRa Z° He ABIAETCA OTHOCHUTEJNBHOH CTAIMOHAPHOH TOUKOM.

6) Iloxaykmre, 9TO yCIOBUA HEOTPUIATENHHOCTH HMEPEMEHHEIX, BKIIO-
wennnie B A; (z), mpu zo > 0 obecmeanBaoT ¢ yuerom (6) mamuume
nmknelt rpamu dj, pasHofl —af.

24. a) IlpoeepbTe, 4TO omTEMU3AUMOHHAA wmofmenb (4) — (6) wm3
pasn. 15.6 npaMennTenbHO K 3ajave (), IpuUBefieHHOA B KoHIe pasy. 15.5,
npuaumaer smpx (9) — (11).

0) 3ammmuTe B PAa3BEePHYTOM BUJEe M PEIINTE ONTHMHU3AMMOHHYIO
samagy mis k = 0, HagaB ¢ mpoBepseMoll Toukm z) = 7 = 1, zj = 3,
OPUHATON B Ka4ecTBE MCXOJHOH B Tabamme pme. 15.7. Ybemmrech B TOM,
4TO HOCNE WTEPaNud IOJYyIeHa TOYKA Il.

B) Hanmmmnre B pasBepHYTOM BHJE M DPENINTE ONTUMH3AIHOHHYIO
3ajiady, NPAHAB B KaYecTBe I HCTHHHO ONTHEMAJBHOE pemienme (mpuBe-
meHmoe BHEH3y Tabmume pmc. 15.7).

25. a) 3ammmute 3samady P, mpexncraBiemnynw B Buie (4) — (5)
73 pasg. 15.1, rax omrmMmsammoEHYyI0 3amady (4) — (8) ms pasg. 15.6.
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6) CpaBmmTe MOfeJb BapMaHTa a) C HOCTaHOBKOH, MCIIOJb30BaHHOMN
IIs IeMOHCTPANMA METOJA BHIMYKABIX KOMOWHANUA B pasm. 15.2. Vkamn-
Te BaHAHEME BHOOpa TOro mim HHOr0 3Hadenus b B (8).

B) Iloraskure, KaxkuMm o6pasoM TpeoOpa3oBaTh HOJYUEHHHI BaMH
OTBET Ha BOHOPOCH BAPHAHTA a) B MOJENb, BRINYAKIIYIO IBa OTPaHATE-
HUS U TPH IEPEMEHHEIX ¢ [BYCTOPOHHUMH OIPAHUIEHMSIMU.

r) B BapmanTe a) npummre b = 1, a B KauecTBe MCXOJHOH TouKH
25 = 2} = 23 = 0. 3asepmuTe pacuers npu k = 0 m moxyIMTEe HOBYIO
npoBepAeMyl TOUKy aia k = {. Brmoauure To sxe pias b = 5.

m) dammmuTe MOAeNbh BADUAHTA a) B pPasBePHYTOM BHAe W peImnTe
BOSHUKAKMYI0 ONTHMH3AIMUOHHYIO 3a[ady [Js Ciaydas, KOTJa HpoBe-
pAeMas TOYKA ABIAETCS MCTHHHHIM OOTHMYMOM.

26. Tlpmvute m = 3, n = 5 u Ay (2) = — z; mmj=1 2,

..., 5. 3anmmmTe B pasBEPHYTOM BHJE MOJEIb JIUHEHHOTO nporpaM-
anOBaHHH (1) — (4) m3 pasn. 15.7 n nBoiicTBeHHYIO €if Moges (5) — (8).
Hanumnte Taxke B pa3BepHYTOM BHjle YCJIOBHA onTEMadbHocTH (9) —
(11).

27. Jlna wamoro W3 IPHWBEJEHHBIX HE)Ke BAPHAHTOB TOCTAHOBKH
3a[a4M 3AOMITATE B Pa3sBePHYTOM BHME VCIOBHs ONTUMAIBLHOCTH (9) —
(11).

a) 3amawa P, mpexmcraBienmas B Bmpe (4) — (5) ms pasp. 15.1.
TTposeprre mpaBmasHOCTh (16) m (17).

6) 3amaga Q, mpuBenennas B kouue pasa. 15.5. Haiinure tarsme pia
ONTUMAIBHOTO & 3HAYEHUA U;, YAOBIETBOPAIONUE DTHUM YCIOBHAM.

B) [loramure mna 3agas P u Q, wro ms mpemmodoswenmit x; > 0
u x, = x3 = 0 caexyer orcyrersme u; >0, YIOBIETBOPAOMUX yciIo-
BUAM ONTHMAJIBHOCTH.

28. PaccmoTpuTe YCIOBUS ONTUMAJbHOCTH w3 pasm. 15.7.

a) IIposepsre, uro (10) mMoskno momyuwrs, pasferus (5) Ha y, > 0.
IaiiTe obocHOBaHMEe HETOCTAIOMNM 3BEeHBAM 0Ka3aTelbCTBa.

6) BuBengure ycaosus (11) ma ypasmemmit (7). Haiite o6ocHoBanme
BalieMy MO/XOMY.

B) Iloxamure, mouemy ms (10) m (11) camemyer (12), (13) m (14).

r) Ilpegnonoxure, uto ¢ (x) U Bee a; (x) nmmeiins. [loraskuTe, uro
(9), (12) — (14) cmomaATcA K pe3yabTaTaM, COJEDKAIUMCA B Teopeme
0 MONOAHUTETHHOH HEMECTKOCTH w3 pasu. 5.4.

29. Tlpemnonoum, uTo TpeGyeTcs mPOBEPHUTH, ABIAETCA IH IIPOBe-
pAeMas IONYCTHMAsA TOYKA I° ONTHUMAJHHHM DeIIeHWeM 3aladf Helnd-
Hefinoro mporpammmpoBaHma. OGcymuTe Bonpoc BO3MOMKHOCTH IIpHMe-
HEHUA YCJIOBMII ONTHMAIBHOCTH m3 pasf. 15.7 BMecTo Mojenu JTMHEHHOTO
nporpammppoBanua (1) — (4). Omnmmmre cBA3L MEKTY ABYMA mof-
XOlaMH.

30. B wa)pmoM u3 NpuBEJEHHHX HU)Ke BAPUAHTOB IIOCTAHOBKH 3aja-
un HaiiiuTe, IyTeM AHAJN3a, ONTHMalbHOe pemenme. [IpoBepnTe, ymos-
JEeTBOPAITCA JH YCIOBHSA ONTHMAJBHOCTH W3 pasp. 15.7, T. e. HafinuTe
suawenms u; > 0.
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a) Marcumumsupyitte — (r — 4)®2 mpm 1 <<z <3. Vnosuerso-
pAKTCA JNH yCIOBHA ONTAMAJBROCTH npH z = 1? npm = = 3? To-
ACHHTE.

6) Maxcummaupyiire (z — 4)> nmpn 1 << 2 << 6. YnosaersopsioTcs
A yCIOBMA ONTHMAJBHOCTA mPH 2 = 67 upm x = 4? Iloscanre.

B) Makcumusnupyiite z npm ycxosmax (r® — 4)2 — 25 < 0.

r) Maxcmmmaupyiite z mnpm ycxoBuax (x? — 4)* <{ 0. O6bacunre
pasHHENy B OTBETax HA BOIPOCH BAapPHAHTOB B) U T).

m) Iloxaskure, 9TO OTBETH IJaA BAapMAHTOB 4a) M B) COOTBETCTBYIOT
cennopoit Touke Pynknum Jlarpamma (21).

e) Iloxasmre, aro Pymkumn Jlarpamka jns BapuwanToB 6) U r) He
AMEIOT CeflIOBHIX TOUEeK.

#) Makcnmusupyiite (z — 4)° npm 1 << 2 <{ 6. VnosaersopsioTes
Ay YCAOBHA ONTHMAIBHOCTH upu x = 1? npu x = 4? npu z = 6? Iosec-
HOTE.

31. Paccmorpure ¢ynknmoo Jlarpammka L (z, u), ompegeaseMyio
Bupakenuem (21) ma paspm. 15.7. 3ammmure 910 BHIpaKeHHE B pazBep-
HYTOM BHAE JJsA CIydas, KOTAa ¢ (I) M Bee a; (Z) ABIAIOTCS JRI eRHEIMA
dyaruuama. O6cynaure cBA3L MEMKAY YCIOBHAMHM ONTHMaJbHocTH Jlar-
paBka JJIsI DTOTO CJIydas W TeopeMoil {BOWCTBEH HOCTH NJiA 3373 JHHeH-
HOT'O HPOrpaMMUpOBaHHAA.

32, B momenu KBajpaTHIHOrO LPOTPAMMHUDOBAHUA, IPHBENEHHON
B pasu. 15.8, mpummure m = 2 m n = 3. 3amumute B Pa3BEPHYTOM
Bufe Boipaskenua (1) — (4) m mpuBenmTe IpoMeKyToYHEE mpeobpaszo-
BaHHA, HeoOxofmmble musg modydenms (D) — (14).

33. Paccmorpure pemenue 3agaum P ¢ momompio Mopudmouponan-
HOTO CHMILIEKCHOI'O AaJropuTMa, mOpusefeHHoe B pasg. 15.8. Brmoa-
HETE BO BCeX JeTAJAX dYHCIeHHbHE OHmEepPAaTiuu, NpPOBEPbTe pPe3yJbLTATH
BceX ULIaroB ajropurMa n y0OeguTech B NPABWIBHOCTH Pe3yJbTATOB
(18) — (21).

34. B Ka:kjoM W3 UPHUBEIEHHHX HILKE BAaPHAHTOB NOCTAHOBKH 3aja-
9@ npuMesnTe MOTHGUINPOBAUHL CAMIIEKCHLIN alrOPUTM, ONUCAHHEIN
B pasg. 15.8, mua pemenusa 3agadnm P, yCIoBHA KOTOpPOH W3MeHEHEH
TaK, KaK 9To yKaszamo mwke (cM. rarme ynpamuenme 10).

a) IlpaBaa wacts (5) paBma 8 (Bmecro 4).

6) Ilparasg gacts (5) pasma 3 (Bmecro 4).

B) IlpaBaa wuacrs (D) paBma 2 (Bmecro 4).

r) JloGasnTe orpanmdenme z; + z, <L 1.

n) JloGaBsTe orpaHmueHHe X, + Z3 < 2.

e) JoGasnTe orpammuennme —2zy + 23 << 1.

w) Lenesas dynxuma mmeer suf 6x; + 4r, + 215 — -;—:cf — 227 —

— 323,
3)3I_Ienenaﬂ dyurnug mmeeT Bun 22 + b6z, + 4y — 322 — 223 —

2
-— ?Ia.

m) [obGasbre K IedeBodl (YHKOWE CIATaeMHe — L2, — 2T5%3.
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35. a) Tycrs a; (2) — Buinyraaa ¢yEenua. Iloxamure, uro
{1/a; ()] — Bormyraa ¢ymknusa mpu z, Tak@mx, 910 a; (z) << 0.

6) IlpoBepbTe MPaBUABIOCTE HEPBOTO paBeHCTBAa B (4) ma pasm. 15.9.

B) Jlaitte geranbroe obocuosaume (III) u (5) ms pasm. 15.9.

36. Paccmorpure 3amagy

Makcumusuposath —x? + 4z
opu yeaosmm x <g 1.

a) 3ammmure mrpaduylo ¢ymkmuo (2) ms pasa. 15.9.

6) Brmoanute puddepenuuposanme B (4) m mocTpoiiTe rpadudeckoe
oTobpaskenue r, MAKCHUMUBUPYIoOmero ¢ (z | r) Opu 3afaHHOM 3HAYCHWN T.
[Vkasanue: mommo Tar mnpeobpasosars (4), 9TOGEH HpeNCTAaBUTEH ero
B BHfIe paBeHCTBA MEKNY JuHeinofl u runepboiamdeckoll GyHKIEAME;
B CBOIO OYEpElhb 3TO PaBEHCTBO rpadudeckd oTobpaskaeTcA MEpeceIeHEEM
nByx Kpubmix.] Ilorasure, Kak MBMEHsETCs pelleHUe IPH CTPeMJICHHM T
K Hygo. fABaserca au mpefenpHoe 3HAUYeHWE T HCTHHHEIM OOTHMYMOM?

B) [Iycts orpanmuenme mmeeT Buj z << 5. Har BiMAET 3To OTpaHE-
WYeHHe Ha DeIleHHe NP 33aJAHHOM r ¥ Ha OpefelpbHOe pelneHHe UpH T,
CTpPeMsMmEMCH K HYI0?

37. Paccmorpure 0000meHHYI0 MOjenb OPOrPAMMHPOBAHWA M3
pasz. 15.10.

a) Ob6nacHuTe, HNOUEMY CY;KEHHAsa KOOPOAUHUDYOINAA 3ajada HMeer
fasucHOE MOIMYCTMMOE penieHHe W KOHEeTHOe MAKCHMAJIbHOEe 3HAaUeHme
nesneBoit pyHKIMH c*.

6) Iloxamute, 910 JI06OE [OWYyCTMMOE pEIIEHME, YLOBJIETBOpPA0IEE
yenosuam (4) m (5), upencraBaser coGod Toury ¢ koopammatamm (6),
KOTOpas MABIAAETCA MONYCTAMEM peIeHNeM MCXOJQHON 3ajadi.

B) [Tpumem B samaue (3) — (5) R =2 u T = 3. 3anummure B pas-
BepHyTOM BUje pmBoiicTBeHHyI0 3agagy (7) — (9).

r) [Morasxkure, wro ecam mepaserncTBo (10) cobaopaerca pauasa Bcex x
B S, To 2" ecTh MCTHHHEMLI ONTUMYM [JIA MCXOJHOM 3a/la9l, KK 3TO YTBeP-
anaercs B pasg. 15.10.

1) IMoxkasmure, uro meneBas ¢yHruua (12) momsagaud BOTHYTA.

e) Jlaiite ofocHoBanme HANWIUA BepxHeil TpaHu Jig ¢, OOpefesige-

moit (13). [Vrasanue: mockomsry X T MomeT orasaTbes Mo6HM B3 Xt
rme t=20,1, ..., T, #HepaBeHcTBo «ue Gonpme» B (11) 3amegomo
BHIIIOJIHAETCA. |

&) OOGbscHATE, 1M0O9EMYy HTePAaTHBHBIA NPONECC MOKHO 3aBEPIINTh HA
CReNYIOMmEil HTepamuu TOCJHe TOr0, KaK JOCTUTHYTO Wryy = 1.

38. a) Paccmorpute pemenue 3amad P u Q ¢ moMombio 0606ImeHHOTO
aJropuTMa OpPOrpPaMMHUPOBAHWsA, mpuBemeHHOTo B pasm. 15.10. Tlokamnm-
Te, MOCPENCTBOM KaKUX IPOMERYTOYHmX mOpeobpasopauuii 0GOCHOBELI-
BaeTCA HOAYYeHHe ¢ HOMOMmMBI0 aroro moaxoma (17) — (19).

6) llosenure pemenue 3agadd ¢ moMomplo 3Toro aaropmtma (Tabiam-
na puc. 15.10) po monywenns z* aus k = 2. (O6paTure BHMMAaHHE HA TO,
ato X = X; = X;=0))
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B) Hamnnmure B paspepHyToM BuAe CY/REHHYK KOODAUHUDYIOIYIO
3a1a9y [aa 3amadd P, BKJIIOYMB B Hee Toabko X° m X° us rtabuauns
puc. 15.10, a Taxske MOTMOTHANINYI MEPEMEHHYI0 HEPBOTO OTPAHNICHUA.
IIpoBephTe, UTo ONTHMAIBLHEIME BeCAM¥M ABIAIOTCA Wi = w; = 0,5, Kak
aTo mokasamo B Tabamme pwe. 15.10, w saBepmute ciaegyomyw (Koned-
HYI0) HTepaIyio.

39. Paccmorpure npumep (6) — (7) m3 pasa. 15.11, nmemoncrpupyo-
muil TPUMEHeHHe aJTOPUTMA [EeKOMIO3UIuH. JIpoBephrTe MPaBHIBHOCTH
BapaykeHuit (8) — (11) m BHmommmTe feTansHEE pacueThl, Heobxomu-
MHIC 1A TONydeHHs pesynbratoB (12) — (14).

40. Paccmorpure mpumep (6) — (7) us pasa. 15.11. 3amenunre mese-
By QyHKINIO Ha y, + z, + 923 + 3z, T TpUMHTE NMPABYIO 4aCTh CTPO-
xu 4 pasuo#t 0 (BMecto 1). Pemute samady ¢ mOMONBI0 airopuTMa AEKOM-
HOBHIHH.

41. Pacemorpure sagasy $upmbt «Myapruxouseiiepy, UpPHBELEHHYIO
B pasg. 2.2 U pemeNHYKH CHMIIEKCHBIM METOI0M B pasi. 4.4. Pemure
5Ty 8a7a9y AJIrOPUTMOM [EKOMIOBMI[UU, BKINIUB B IO[33Jady LEepROe
orpapmuenue (r; + Ty + z3 + 24 << 15) W yCIOBHA HEOTPUIATENBIIO-

CTH UepeMeHHBIX.

42, OGpacunTe, KaK BH LOHAMAaeTe CJEYION{HE TEPMUIIBL:

KPYIOHOLIATOBLIM METO.;

HOCTyJIaT perylsapu3anuu;

ONTHMAaNbHAA JOLyCTHMAasg AJHMHA
mara;

OTHOCHUTENBHAA CTAIHOHADHAA
TOYKA;

BHIOYKIaA  (CpejHeB3BeLIeHHASM)
romOmuamus;

BOTHYTasA (QYHRUUA (CTPOTO BO-
THYTaA QYHKIWA);

BHOYKIaA QyHKOUA (CTPOro BH-
nyxjas Qyurmusm);

METOJ| IEPBOTO (BTOPOTO) MOPAIKA;

METOf BHINYKIHX KOMOWHANWH,

CUMILIEKCHBIH METOJ BOTHYTOTO
IpOrpaMMUPOBAHUA;

IPUBEIEHHASA (umm  oTHOCH-
TeAbHAs) 4YacTHAS IPOMBBOJ-
Has;

METOJ| CeKYIMUX DIOCKOCTEI;

METOJ[ NODPOEHUPYEMHX  Tpaju-
€HTOB;

npoerUpPOBAHHAE;

JuHeWRasA ouopa
TUIEePII0CKOCTE);

XapaKTePUCTHKA CHCTEMEl Orpa-
HUYeHHI;

BHIIIYKJI0€ MHOKECTBO;

MOIyCTHMOE HalpaBJieHue;

METOJl JAOMYCTUMHEX  HampaBie-
nwii;

yeaopusa Hyna — Taxuepa;

ycaoBus [JsioHa;

$yuxmusa Jlarpamxa;

MuOuTeNn Jlarpamxa;

Ce/I0BAA TOUKA;

B3AUMOJ(OTIONHAMEe Tpeodpaso-
BaHue MAaTPHIH;

meron mrpadHoll GYHKINH;

0600ImMeHHEA aJropuT™M Hporpam-
MHADPOBAHUA;

cyskeupas KOOpPAMHUpYOMmAA 3a-
naua;

moji3a/a14a;

aATOPUTM [eKOMIO3HIMH.

(kacaTenbHas
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YIIPAHEHUA HA PA3BUTHE BLIYMCIUTEJBHBIX HABHKOB

43. PaccMoTpuTe CIHENYIOUYI0 3a1ady, KOTOpag Obula IPUBEfieHa
TaKyke B BapUaHTe B) yUpa;KueHusA 24 Tia. 14 W coOTBeTCTBYeT mpHMe-

py 3 puc. 14.9:
Marcmmusuposath — (z; — 1) — (zy — 2)2 + 5

npu yCIOBHAX
 + 2z, 5,

16z + 12z, < 37,
24z + Az, <L 27,
z2,>=>0u z,>=0.

B rasxnoM W3 mpHWBe/eHHLEIX HUYKEe BAPHAHTOB IMOCTAHOBKY DEIIATE 3aja-
9y yKasaHHHIM MeronoM. HadvepTuTe o6macTh JOOYCTHMEIX pemieHmit
¥ HaHecUTe HA PUCYHOK pPe3yJbTaThl, MOJyUeHHBIe NJIA KayKIoH HTepa-
nuu. (Ilpm ucmonbzoBaHME Tex METOMOB, KOTOPHE He 00ecmeInBaioT
CXOIMMOCTh 32 KOHEYHOE UMCJIO WUTepamnuil, mpeKpaTHTe pacdeTH IocHe
k=23

a) Meron BHOyKaslx Kombumanmii, ommcamuelii B pasg. 15.2.

6) CuMOIeKCHHI MeTON BHIOYKJIOTO OPOTPAMMHPOBAaHMWSA, ONMCAHHEH
B pasg. 15.3.

B) MoaudunupoBanumii CUMIUIEKCHBII AaJITOPHTM, ONWCAHHEIH B
pasn. 15.8.

r) OGo6menHni anropuTM IPOTPaAMMUPOBAHUA A cemapabesbHBIX
3ajgad, ommcamumeii B pasm. 15.10.

1) Ucmonbsyiite pas modydenwsi ONTHMAIbLHOTO peINeHHS YCIOBHSA
ONTUMAJBHOCTH, IPUBefeHHEE B paspg. 15.7.

44, OreeThTe Ha BONPOCH, NOCTABJEHHKE B ynpaskHeHmnm 43, 3ame-
HOB JIAMb OrpaHudenus (oHU OLLIM NpWBeAeHH B BapuaHTe 0) ympask-
Herua 24 ta. 14 uw cootBereTBYIOT mMpmmepy 2 puc. 14.9).

x + 2z, < 5,
16, + 12z, < 37,
6z, + o, << 12,
2y =20 u z,>=0.
45, OrseTnTe Ha BONPOCH, HNOCTABJEHHHE B yOPAKHEHUHM 43, 3aMe-

HOB Wb OTpaHWYeHHA (OHM OBUIM mpWBENEHH B BapHMAHTE a) YIpa-
Henusa 24 ra. 14 u coorBercTByoT npumepy 1 pme. 14.9).

x + 2z, < 6,
8zy + 6z, < 23,
6z, + 2, << 12,
2320 71 z,>=0.
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46. PaccMoTpure OORYHYH TpPAaHCIOPTHYI 3aJady, AHATOTAYHYIO
npuBefeHHo# B pasm. 6.2, rie pecypeH y HOCTABIMEKOB PaBHH COOTBET-
creeEro Sy =4 m §, = 6, a cmpoc cocraBaser Dy =5, Dy, =2
a D3 = 3. Ilycts munnMuaupyemas QYHKUUA 3aTpaT HUMeeT BHJ

4 (23, + 2% + 2k -+ 23) -+ 3z%, 4 23,

Hung xa:mmoro u3 NpuBeleHUbX HW)Ke BaADMAHTOB HOCTAHOBKU 3afadnm
o0pacHMTE, KAKUM 00pasoM B AJITOPHTMe HCIOJB3YETCH ClIeHUuANbHAA
CTPYKTypa CHCTEMHEl OrpaEMdeHuil. fIpisgerca nm onTHMAalbHOE pemeHue
nedouanciaeHuuM? (OrpanudpTech 3HadenweM k = 5.)

a) Pewnre 3ajaYy MeTojOM BHIDYKIHX KoMOHMHAIMIA.

0) Pemmnrte 3agayy CHMIIEKCHBIM METOOM BOTHYTOTO IPOTPAMMH-
pPOBaHHUSA.

47.Paccmorpure cuepyoomylo 3afiady (OHa OPUBOAHIACE TaKiKe
B ympa;kHeHnm 46 ri. 14):

2 2
Maxcumusuposars 6z -+ 8z, — 23 — 23

IpH YCIOBHAX
4o} 4 a7 < 16,

3z + 5z, << 15,
z7>20 u z,>=0.

B kasxgoM M3 npUBEJEHHHIX HUKE BADHAHTOB MOCTAHOBKW DPEUIATE
3amady ykasaHHEM meTomoM. Hadeprure 061acTh JONYCTHMEIX pelleHMi
I HAHECHTE Ha Hee Pe3yJabTATLI, MOJYYEHHEE AJNA KaKHX0H HMTepanmad.
(Ilpm Tex Mmerofax, KOTOpbie He 00ECUeIMBAIOT CXONMMOCTH 33 KOHET-
HO€ 9HCJI0 UTepaluil, mpexpaTHTe pacieTs mocie k = J.)

a) Merom momycruMEIX HampaBieHuit, OODWCAHHEE B pazn. 15.6.

6) MoxuduuupopaHHbIii CHUMIUIEKCHHI METOJ, ONMCAHHHIM -B pPas-
gexe 15.8.

B) O6GoOmeuHbi AMTOPATM LHPOrPAMMHAPOBAHUA AJs cenapabeNbLHHX
sajad, ommcadmeii B pasm. 15.10.

r) WenonbayiiTe AIA TOTYYEHHs ONTHMAJLHOTO PEINEHHA YCIOBHUA
ONTHMAaJIbHOCTH, OpUBEfeHHLe B pasm. 15.7.

1) 3ameHuTe 1edeBY0 (YHKINI0 HA CIefYOIIYID: MAKCUMHA3HPOBATH
(g — 1)? + (z, — 1)® TlpumenuTe MeTox IONYCTMMHX HaNpaBIEHWIA,
HAuaB ¢ MCXORHOH Toukm z0 = z) = 0 u mpunuas b = 1. Cmomere Im
BH NOJYYUTH OUTMMaJbHOE pemenue? UTo mpowmsoiifer, ecim TPHHATH
b =2 Jlaa TouKm Z; = Z, = | OpuUMeHHTE YCIOBHA OOTHMAILHOCTA
n3 pasp. 15.7 w obcyjaure 3HAadYeHWEe MOJNYdEHHHX Pe3yJIbTAaTOB.

48. PaccmotpmTe 3agauy

Magkcumuzuposate z; -+ z,
OPH YCIOBHAX

xf + (zy — 4 — 16 <0,
(mg — 4)* + 23 — 16 <O,
2120 umw z,>=0.
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B Ka)KI0OM U3 OPHBEEHHHX HUyK€ BAPHAHTOB IOCTAHOBKH PEIIHTe
3a7a9y yKasaHHHM MeTofoM. Haueprure obnacTh momycTuMEIX peleHui
M HAHECHTE HAa Hee pPe3yJbTaThl, MOJIyIeHHEE HA KKA0H HTepamum.
(IIpexparvre pacdernl mociae 3HadeHHs k = 5.)

a) Merox pgomycTuMEIX HampaBjleHHH, ONMCAHHEIA B pasy. 15.6.

6) OGo0meHHK# aNropuTM OPOTPAMMUPOBAHUA [aA cemapabeabHRIX
3amad, ommcanmmit B pasg. 15.10.

B) VcmonpayiiTe fiif HAXOMKIEHHS OUTHMAIBHOIO PENIEHUS YCJIOBHUSA
ONTHMAaJILHOCTH, OpHBejeHHble B pasm. 15.7.

r) 3aMeHuTe IeNeBYX (YHKIHIO Ha CJIELYOIIYI0

Magcumusuposars (x, — 1)* + (x, — 1)%.

IIpumenuTe METON JONYCTUMEIX HATPABICHNUH, HAYAB C KCXOMHOMN TOTKH
x? =z} = 0 u npunss b = 1. CmosKeTe JTU BH TMOAYYUTH ONTHMATHHOE
pemenne? YUro mpousoimer, ecim mpuHATL b == 2? Jlaa ToukmM Xy =
= z, = | mpuMeHuTEe yCAOBHS OmTHUMalIBHOCTH M3 pasa. 15.7 m obcy-
JaTe 3HAYEHME MONYIEHHLIX DPE3yJIhTaToB.

49. OrBeTbre Ha BOHNPOCHI, LIOCTaBJeHHEE B BapHaHnrax a), 0) um B)

yunpaykHenusa 48, 3aMeHHMB JHIIb 1eeBYI0 QYHKIUIO Ha CIEAYIOMYIO:
Maxkcumusmposats — 26y + 50z, — 323 — 923 + 10z,

50. Ilokaskmre, Kak pENIMTH 3aja9y YHOPAKHEHHA 2, HCHOOIB3YSA
0600 mennHi aaropuTM OpOrpaMMHUPOBAaHMA, ONMCAHHHHA B pasn. 15.10,
gprueM B R BRIOZaeTcs BCA cHcTeMa orpaumdeHmit. (Orpammabrech
sHadenneM k = 5.) HanecuTe pesyabTaTH, IOJAYyY9eHHBE HA Kaxu{Ioi
¥3 wWrepanmit, Ha pPHCYHOK, H300pa’Kal0mMUA 06xacTL JOMYyCTHMBIX
pemeHni.

51. UcmonawayiiTe aiaropuTM [JeKOMIO3HIMHU, OOMCAHHEIA B pasf.
15.11, nasa pelneHusa 3ajad € JBYCTOPDOHHUMM OrpPaHWYEHUAMH Ha
lepeMeHHble, KOTOpHe NIpPUBeAeHH B yunpamuennn 28 ra. 5. Ilyers
B DOI3ajady BXOJAT OTPAHMUCHHS CBEPXY HA IIEPEMEHHHIEC W YCJHOBUA
HeOTPUNATENBHOCTH HEePEMEHHEIX.

52. UcmoanayiiTe alropUTM [EeKOMIO3WIHWHM, ONMCAHHLIE B pasf.
15.11, pusa pemeHus TPANCOOPTHON 3aJadydl, NPHBEJCHHOW B pasm.
7.3 (pﬂc 7.2). Ilycts B R BXOAAT OTpaHMYEHMA Ha PeCYpPCHl IIOCTaB-

{IUKOB, & B S — OTpaHNYCHHA COpPOCA M YCJOBUA HEOTPHIATEIBHOCTH
HepeMeHHEIX.

VOPAKHEHHUA HA IIOCTAHOBHY 3AJAY
YU PA3BUTHE BGLIYUCIUTEJILHBIX HABBIKOB

53. PaccMoTpuTe ONTUMH3AOMOHHYI0 MOJENh HEIMHEHHOro mporpam-
MUPOBAHHs], AaHAJOIMIHYI0 TpuUBeleHHoH B pasx. 15.5. Ilokaskure, Kak
npeo0pasoBaTh 9Ty MOJIeIb B 9KBUBANIEHTHYI0 efi sajgagy ¢ JuHe#HHOH
mexeBoit QpyHKmued. (YVkasanue: BBeIUTe eme OfHY HEePEeMEHHYI0 U erme
OJIHO OTpauuIeHHe, CBA3LBAIOMEe HOBYIO NePEeMEHHYI0 ¢ IelieBoil yHK-
nmell ucxoqHOW 3a1a9n.)
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54. PaccmorpuTe 3ajady, BRIOYAIOMYI0 HeJWHEHAHOE OTpAaHUYCHHE

n

S ajz;— 2 Zauxx,] 2 _b>0,
i=1 i=1j=1

rae k> 0 ¥ BrlpaskeHHe B KBAJpaTHHX CKOORAX HEOTPHIATENBHO [JIA

BceX . llpmBepuTe IKBUBAJEHTHYI0 NOCTAHOBKY, BRIIOUAIOMYIO ABA

OTpPaHWYEHNsA, M3 KOTODPBIX OJHO JIMHEHHO M OJHO HEJWHEWHO, MPUIEM

HenmHeitnaa QYHRIUA a (X) ABIAETCH BHIYKJOH.

55. PaccmorpuTe 3afiagy MakCHMUBANAd HeJWHeHHo# QyHKUIAA ¢ ()
OpH VCJOBHH BHIOJHCHNA NIWHEHHHX OTPAHWYEHHH, AHAJOTHIHYIO
sagage (1) — (2) uz pasg. 15.1.

a) 3amummuTe YCJAOBUA ONTHMANBHOCTH M ux cuegersua (9) — (14)
u3 pasg. 15.7. [Vxasanue: cHavana mCKIIOYATEe JOMOIHAOMME IIepeMeH-
uee s, u3 (2) pasm. 15.1.]

6) VcnoawsyiiTe OTBET, HONYYEHHHIA [AJA BapwaHTa a), HUPUMEHH-
TEJBHO K 3ajade

MarcumusmpoBats — {zy — 4)? — (x, — 4)?

OpH YCIOBUAX
xy + 3z, < 12,
3z, + T, << 12,
—z; — I, < —1,
—z + << 3,
2,20 1 z,> 0.

B) Haueprute 06macTh momycTuMeIX pelleHWH AJMA 3a7a9d BapHaHTA
6). Yramure onTmmanpHoe pemenme. C MOMOINbI0 PHUCYHKAa HUHTEpIpe-
tTupyitte yeaosma (13) um (14). {Vkasanue: dacTHHE NPOU3BOIHBIE

(8¢ (2)/0xy, Oc (x)/0z,] MOKHO mpegcTaBUTH KaK HAUPABICHHA CKOpeii-
Mero mojbeMa OT TOYKH Z. [[iA Kaykgoro OTPAHUIEHNSA i, Y/ OBIETBOpAE-

MOTO Kak paBeHCTBO, lda; (r)/dzy, 0Oa; (z) Oz,] MOKHO HpefCTABHUTH
B KaduecTBe HANPABJIEHHSA, OPTOTOHAIHLHOTO (IepIemJHKyIAPHOr0) 310-

My OrDaHHYEHHI0O B TOYKE x}
96. PaccMorpure 3agawy
Marcummsuposats z; + z,

OPH YCIOBHAX
4 (g, — 1) =10, 2 +22—1<0, 23>0 n z,>0.

a) HagepruTe o6macTp momycTHMBIX PpemIEHHN W yKaykuTe Ha Hei
OOTHMANBHOE peIeHue.

0) 3ammmETe YCAOBHA ONTHMAJBLHOCTH M ®X clemcTBusa (9) — (14)
w3 pasg. 15.7.
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B) Jlaiite reoMerpmueCKyl0 HMHTepIpPETanyMi0 OTBETa HA BONPOC,
nocTaBJieHHbH B BapuanTe 6). {Vkasanue: MosKHO IpejicTaBuTh [dc (x)/axi,
dc (2)/0x,] B wauecTBe HampaBIeHMs CKOPEHIIEro MOJbEMA M3 TOUKH Z.
HdaAa KaKmoro orpaHwdenws i, Y/OBJIETBOPSEMOTO KaK pPABEHCTBO,
[8a; (z)/dz,, da; (x)/6z,] MOKHO IpPENCTABUTH B KAYECTBE HANpABICHN,
OPTOTOHAJBHOTO (mePOeHUKYJIAPHOr0) IMHEHHOW OmOpe 95TOro oOrpa-
HUYeHUA B TOUKE .}

57. Paccmorpute 3ajgagy

MaxkcuMuaupoBaTe ¢y + Z,
OpH yCJIOBUAX

24225 o —2, <1, z,20 u z,>=0.

WcooassyiiTe ycaoBua ouTuMaixbhocTu u3 pasf. 15.7 maa moxy-
ueHNA AHANasolla 3HAUYEHUH ¢y, HA KOTOPOM pemeHme Z; = 4 W z, = 3
ABJIAETCA ONTHMAIbHLIM. HamecuTe mosydeHHsie pes3yJlbTaThl Ha dep-
Te 06JIAaCTH MONYyCTUMHX PeIeHui.

58. 3anaua «mecra u BpemeHm» (pasn. 1.6). Ompepenure Buj onTu-
MaJIbHOTO pEIIeHUS dTOHl B3ajjladll, OPUMEHUB YCJIOBHA OOTHMAJIHHOCTH
u3 pasn. 15.7. llpogemnaiiTe To ke AaA 3amadm

MaxkcumusupoBath (s + 4 + ... + Zy)

npn yCJIOBHAX

N,
27;—<C m sce z;>0.
i=1

59. PaccmorpuTe 3ajmady

n

MaxcumusupoBatb 2, ¢ (;)
i=1

opua yCJIOBUAX

n
Y ajz;<b u Bce z;0,

i=1

rie Kaspgas QYHKIMA ¢; (T;) CTPOTo BOTHYTA IO BCEM I; M MMeeT Hempe-
pHBIYI0 LEPBYI0 HPOM3BOIHYIO.

a) 3anumimuTe YCJIOBUA ONTHMMAJIbHOCTH U ux caexctsds (9) — (14)
u3 paspg. 15.7.

6) llokasxure, 9To ecau b ypenwdnth 10 b + e (e > 0), To HoBoe
ONTHMAJIBHOE 3HAaUeHHE KAKIOHE T; MO KpailHed Mepe CTOJb jKe BEJHKO,
KaK M B pelmeHunm auas b.

60. PaccmoTpure 3ajady yYUPaBJIeHHA OPOM3BOACTBOM H 3amacaMu
B TeueHMe IJIAHOBOTO MEPUOJA U3 TPeX OTPE3KOB C BHIOYKIOH QyHKmmeit
3aTpaT, IpUBEJEHHY© B yumpajkHeHMH 32 ria. 9. OTKaKETeCh OT MOIy-
meHnss 0 HeoOXONMMOCTH IIJIOYMCIEHHOCTH BCEX Zy.
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a) Jlaa pelureHusa KasKgOTO W3 BAPUAHTOB 3TOTO YIPA;KHEHUA HCIOIb-
3yitTe ycJaoBHaA omrmmambHocTH u3 paspg. 15.7. Oupepennte BausHEE
Ha 3aTpaThl 0ECKOHEYHO MAJLIX W3MEHEHWH KayKIOoTO LHOKA3aTeXA CIPO-
ca D,.

6) Tlpenmonoskure, uro musa orpesra 1 QyHKIMA 3aTpaT NPOUBBOM-
cTBa umeeT Bu Cy (x;) = c¢;2? (upmdem B yupasguenun 32 ra. 9 ¢; = 1).
McmoasayitTe yci10BUA ONTMMANBLHOCTH JJIA MOJYYEHHd JUALA30HA 3HA-
9eHHH ¢y, HA KOTOPOM pemeHusd BAPWAHTOB a) — B) W €) yupaskHenus 32
ri1. 9 oCcTamTCA OMTHMAJLHHIMI.

61. ®upme Ha oTpeske ¢ Tpebyerca mTaT paboTaOMUX YUCIEHHOCTHIO
D; (t=1,2, ..., n). HcxonHad 9uMCJeHHOCT: PaboTANIUX HA HAUYAIO
orpeska 1 paBHa 1z, = (. O6o3HaumM dYepes ; UYUCIO HAHWMAEMEIX
(x; > 0) mam yBoabmaeMmnx (x; < 0) B HagaiabHbI MOMEHT OTpesKa I.
JHAYeHUS &; MOJIKHBI Y/OBJIETBOPATH OTPAHHYECHUAM

t
Mz;»Diy, t=1,2, ..., 1,
i=1
I7fle 3HaK CYMMHDOBAHWA B JIeBOH 9aCTH HEepaBEHCTBA 1I03BOJIAET OTOOPa-~
3UTH HaJWIHe paboTaromux Ha orpesre t. IlycTh mus oTpeska { 3aTpaTh
HaiiMa WM YBOJLHEHHWA COCTABJIAIT ¢4 (Z;), a CTOMMOCTD IIPOCTOA PABHA
t

Cy (Eixj—Dt). IpeanmonomuM, 970 9TU ABe (YHKIUHM CTPOTO BLIIYK-~
=

AL U UMeI0T HeTpepHIBHEIE TMepBhe MPOU3BOJHEIE, IPUIEM TMPOUBBO/HAA
¢y () mpum z = O ueorpunatensna. [lycrr 3mavenne ¢, (x) HeoTpaHUIEH-
HO BO3pacTaeT NpPH yBeIWdeHuu |z |, a ¢, () — OpU yBeJIHYEHDH Z.
IleneBass ¢pyHKIHA HMeeT BUJ

n t

Maxcamusuposats — 2 [ey (z;)+¢a (D) z;— D).
=1 1

==

a) 3amummure ycaosus ountmmaiabnocT (9) — (11) ms pasy. 15.7.

6) IToxkaskure, 9To eCAUM CYIECTBYET OTPe3OK f, f < 1, NJIA KOTOPOTO

OTNTHMANBHHIA BADHAHT 3aKJII0YAETCA B HAJUYUM HEKOTOPOro MU3BBITKA
t

paGoTaomux, TaK 9To | z;>D;, To onTuManbuBIM pemenneM 6yner
=1

OpUHATE Ha paboTy CTONBKO dYelN0BEK Ha CJHCNYIOIEM OTpeske, dTo0H

41 > Iy

62. PaccmoTpuTe NBONCTBEHHYIO TEOpPeMy HeJMHEHHOTO MPOTPAMME-
poBanma, npusefennyw B pasn. 15.7. CocTaBbTe NBOMCTBEHHYIO 3afady
(23) — (24), ecnu Bce orpanmuenus yuneitnel. IloRaykwTe, Kak 3agavy
(23) — (24) moxHO cBeCTH K OGHIYHON NBOMCTBEHHOM 3ajade TUHEHHOTO
MpPOTrPaMMHAPOBAHIA.

63. Ilpu Merojge MOMYCTHMBIX HAIpABJEHWH, HM3TO;KEHHOM B pasfe-
e 15.6, oTHocHTeNbHAA CTAHMOHAPHAA TouKa OymeT MOCTUTHYTA B TOM
cIydYae, KOIJla He CYINEecTBYeT MONYCTMMOT0 HANpaBJeHHA, obecmedu-
BAlOMEro yJyd4lNeHue peIIeHusd, €eCIu ONeHMBATH HTO HAUpaBIeHMe
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¢ IOMOMBI0 IEPBHIX JACTHHIX NPOMBBOAHKIX; B pasf. 15.6 pro ycmosue
Beipasraercsa (1). Moxaskute, 9T0 ecam ¢ (z) BorEyTa, a z* — orHOCH-
TeJbHAA CTANMOHADHAA TOUKA, To z* — raobanbubit omTumym. [Vkasa-
HUe: MOKHO MNCIOJb30BATh CBOMCTBO BOTHYTOH (YHKOHM, COTJIACHO
KOTOpoOMy A 000 TOUKH 2 U AaA m06oro Hanpasiesus d ¢ (x -+ d) <
n
<ecl(z) - }]Q%f) d;.]
j=1 -

64. Ilycts A; (x) — auHEHiHOEe oTpaEWYeHHme, a " — Toura, YIOB-
metBopsiomas orpapmeermio A; (z*) << 0. Iokakute, uro HanpasJe-
Hus d;, yposaersBopsiomue (6) ms pasp. 15.6 mpm meramouenHoi mepe-
MEHHOU Z,, ABIAITCA TOMYCTHMBIMH.

65. Paccmorpure 3agady

MakcuMusupoBaTh €424

OPH VCJIOBHAX

ayuxy — z, < 0,

anxy — 23 <0,

— log a5y (23 + 1) — log a5 (23 + 1) — by < 0,
Bee z; =0,

rae Bce a;; > 0. Paccmorpure pemenme 3agaun ¢ moMompio 06oGmen-
AOTO AaJropuTMa OPOTPAMMHDUBAHHA, H3JI0KeHHOTO B pasm. 15.10.
CpaBHuMTe TPYAHOCTH DeIIeHWs CY;KCHHON KOODANHEUDYIINEed s3agauu
U TOA3a7a4M B ABYX CAYTAAX — KOIa HEIHMHEHHOE OTPAHHYCHHUE BRIIO-
9eH0 W KOTJa He BKJAIOYEeHO B S.

66. PaccMoTpuTe HCIOJNb30BaHHe 0000IIEAIIOr0 aJTOPHTMA IPOTPAM-
MHUPOBAHUs 1A cemapaleNbHBIX 3a7a4, ommcanHoe B pasp. 15.10. O6ey-
[UTE BAMWANKE BRIKUCHHA YCJIOBUH HEOTPHIATENILHOCTH TIePeMeHHEIX
z; > 0 B ABHOM BHJe B CYRKCHHYI0O KOODAMHUDPYIOMYI 33789y M MCKIIO-
geEuA wX W3 mopszagaun. [Vkasanue: mpomemomcTpupyiiTe Bam orser
Ha samauge P.]

67. 3agaga «aByx xapromex» (pasg. 1.6). B ympamnpenmm 47 ra. 14
pra 3ajada Opaa oboOmiena Ha caydail BO3MOKHOTO M3MCHEHHSA K03~
¢unmenros BeIXOAa WPOAYKTOB. Iloxaure, kKak chopmynuposats u pe-
IHUTH 3aavy ynpaykuenns 47 us ra. 14 ¢ nomompo 0606mennoro ajaro-
pUTMA TPOTPAMMHPOBAHMA, €CIAU TPEANOJIaraeTcA JIMHERHOCTH (YHK-
nuit sampam ¢y (f1, fo f3) B ¢y (81, 8o» 83)s

JONMONHUTEJBHLIE VYIIPARHEHUA

68. a) Ilyecrp a (r) #ABAAercs BHOYKIOH ¢yHKUMeH, rae = ==
= (24, &y, . - ., Z,). PaccMoTpure TOUKRE Yy, Yy - - ., Ys M Beca

8
. N\
Wy, Wy, ++ 9, Ws, THE KGKJALIHA BeC w; =0 u Z w; = 1. Iloraskure, uToO

f==1
s

S &
21 aly)w;>a (}j}i !/iwz‘),
1= 1=
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rae 3HAK CyMMHDOBAHHA B IIPABOHM 9acTH 0603HATAET CpeJHeB3BeImeH-
Hyo (0 KayKj[0il KOOpAWHATE) TOUEK Vi, . . ., Ys. Har dopmymmpyercs
COOTBETCTBYIOIAA TeéopeMa A BOIHYTON ¢(yHKOuH?

6) Ilycre wamxmaa a; (z) mis i = 1,2, ..., s ABIAETCA BHOYRIOH
oymxumeit, rmne z == (r(, Ty ..., L,). Lloxkamure, wro A (z) =
= max la; (%), ay (2), . . ., a; (z)] — Beimyraan ¢yaxnma. Kax dop-
MyJHpPyeTcs COOTBETCTBYIONIAsl TeopeMa, eCIM Kakaas a4 (Z) — BOTHY-
Taa QyHRUUA?

69. a) Ilokaskmre, uro HempephiBHO IudeperuupyeMas QYHKIAA
a (z) ymoBmeTBOpseT HepaBeHCTBY (4) w3 pasg. 15.5 B TomM B TOIXbKO
TOM Clyd9ae, KOTAa 9Ta (QYHKIMs BRIYKJIA.

6) Ilokammure, 4ro QyHKnusa a (r), UMEIINAA HempePHBHLIE BTODPEIe
YaCTHEE HPOW3BOJHBIE, BHIYKJIA B TOM M TOJBKO TOM CJIy4ae, eciH
gBagpaTruHaa Gopma

52
2 2 61:‘,1 éz i dj

i=1 j=1

ABJIACTCA IOJNOKUTENBHO TONYOmpefeseHHodl B mo6oii Toure z.

8) [Toraskure, KaR HW3MEHATCH MOJydYeHHBIE Pe3yJbTATH, ecim a (x)
BOI'HYTA.

70. Tlycre mepasencrBy (1) ms pasm. 15.6 ymosmeTBopser wmaGop
HampaBiuennit d; (He 0643aTeNIBHO TOMYCTHMBIX). JIOI\a;}cHTe 70 CyIe-
CTByeT TOUKA ( 4+ td), rne t > 0, taxasa, uto ¢ (z* + td) > ¢ (2%).

71. PaccMoTpuTe ONTHMHSANMUOHHYK MOJENb HEeIWHeHHOro mporpam-
MHUDOBAHHA, aHAJOTMIHYI0 IHpmBejeHHoil B pasg. 15.5. Ilyers
¢ (xy, Ty, . . ., T,) ABIACTCA cmpozo ebinykaoli GyHrmmelr. [lorasxure,
9T0 ONTHMAJRHOE 3HAYCHHE ¢ BOSMOKHO JUIOD B 3KCTPEMAJLHON TOUKe
ofractn pomycrmMmuX pemenuit. (Hanomuharise: TOYKA & ABIAETCA
DKCTPEMABHON, €CIM ee HeJh3f HPENCTABHTL B BHJe BHIOYKIOH KoMmOu-
HaIMKM ABYX APYrUX HONYCTUMEIX TOYEK.)

72. PaccMoTpuTe YCIOBHA ONTHMAJIBHOCTH Jlarpamka, mpHBe/lEHHEIE
8 pasn. 15.7. ITowakure, 9T0 TOUYKA I ABJIACTCA ONTHMANBHON, ecun

cymectByer Touka u > 0, Taras, uro mapa (zr, u) upeacTaBaser coboit
cennoByio Toury ¢yernuu L (z, u).
73. Ilycte ¢ (a1, Zg - . ., T,) ¥ a; (24, Ty . . ., Z,) AJIA
=1,2,..., m — JeficTBUTeNbHLE (YHKIUUX NPOU3BOJLHOIO BHJA,
OompejleieHHKE HA IPOM3BOJIBHOM 001acTH JOMYCTAMHX 3HAYEHMH mepe-
MEHHHX Iy, Zg, . - ., Z,. llycth, mamee, u; =0 maa i =1, 2, .. .,m
ecTh sajgaHuse peauumnn. Ilpenmomoskum, 4To 4, Ty + 4 +y Tp — OUTH-
MaJbHOE peINeHHe 3a7a9H

m

Makcummanposars ¢ (z) — 2 a; (2) us,
=1



METOIBl HEJINHENHOrO HNPOTPAMMHPOBAHHNA 4T

rpe x npunagiexut R. Iloxamure, ato x4, %9, . .., &, OJHOBPEMEHHO
ABJIAETCA OOTHMAJBHEIM PpEIIeHMeM 3a7adn

Maxcumusuposats ¢ {x)
opu ycaoBusax a; {(x) — a; () <0, i=1, 2, ..., m,
rle £ TakKe OpWHAjIesKUT R.

74. PaccmoTpuTe 3afavy MaKCHMM3Alud HeIWHEWHOHR QyHRNum c (x)
IpH YCIOBHH BHIIOTHEHWSA JIMHEHHKIX OTpaHUYeHMI, aHAJIOTMIHYIO 3aja-
e (1) — (2) us pasg. 15.1. VsMennTe moCTaHOBKY 33[a9M ¢ [ENBI0 BRIIO~
YeHus OTPAHUICHMH, SABIAIIMUXCH ypaBHEHUAMU, B KOTOPHIX OTCYT-
CTBYIOT §;, & TaKike IEPEeMEHHBIX, HA 3HAK KOTODHIX HE Hajaraercd
orpannuenuii. BoBeuTe ycioBHsa OOTHMAIBLHOCTH W MX CJEJICTBUA, aHa-
aoruunnie (9) — (14) wusz pasg. 15.7.

75. B caygae nmpumenenms Merofa mrpadHoi ¢yHknum u3 pasg. 15.9
MCOONB3YeTCA 0c060e BEIpasKeHHE, YMHOKAEMOE HA HmApaMeTp r, a HMeH-
HO cymmMa nuga [1/4; (z)}. Paccmorpure Gonee o6myto Mofenb, B KOTopoik
Ha r yMHO:kaeTcsi cymma Buma G; [4; (x)l.

a) Ofcymure CBOWCTBa, KOTOpPHMH NOBKHA obnapgarhy ¢yuxuusa G,
A TOro 9To0bl €e MOJKHO OBUIO KMCIONbL30BATh B KadecTBe ITpaduoit
dynrnuu. [lpexnosxure ofHy uam HeCKombKo OYHKNUWH G;, obmazar-
MEX TAaKHMHU CBOMCTBAMH, M MOKAMUTE MOJydaeMbe BLIpaKeHHMS I
dc (x| r)/dz;. (Yrasanue: paccmorpure ITorapudMHIECKy0 (YHKIHIO.)

©) Paspaborajite mrpadHyo QyHKIHI0, OPUMEHIMYIO B TOM CiIydUae,
eCJHM MBI 3aCTABJSEM I CTPEMHUTHCH K — 0O.

B) Paspaborafite mTpaduyo (YyHKIHUI, DPHEMEHMMYIO H B CIydae
OTpaHWYeHUN, UMEIOMUX BUJA ypaBHeHU# a; (xr) = 0.

76. PaccmoTpuTe 0600mMIeHNEIT ANTOPATM UPOTPAMMHPOBAHWS, NpU-
BefleHnHH B pasg. 15.10. JloxakuTe, WTO ONTHMANLHLIE 3HAYEHHs C°
medeBoil QYHRIMM CY/KEHHOH KOOpAMHHpPYIOmIeH 3aJa9u MOHOTOHHO
BO3PACTalOT, CTPEMsCh B IIpefiesie K OOTWMAJBHOMY 3HAYCHMIO ¢ IEJIeBOR
GyBKRIMN ucxofgHOH 3ajaqnm.

77. PaccMoTpuTe ONTHMHU3AMMOHHYI0 MOJeNbh HEIHHEWHOTO IIPOTpaM-
MUpPOBaHUs, AHAJIOTHUHYI0 mpuBefennoil B pasp. 15.5. Cormacro xapak-
TEePUCTUKE CHCTEMBI OTPAHUTEHMil, TpeNIoaraeTcs CymecTBOBABHE TOY~
kn 2%, Takoi, uTo RKaykmas a; (z°) << 0.

a) Ipeguonoxute, 9To Tpedyercsa HaliTh TOUKY 2z, TAKYIO, 9TO KaKAAA
a; (z) << 0. Ob6cynuTe BO3MOMKHOCTH HAXOKICHUA z. [Vkasanue: HauHH-
Te ¢ TPOMBBOJLHON TOYKM ¥, YAOBIETBOPAMIEH HEKOTOPHIM, XOTA W HE
BCEeM, OTpaHUYeHHMAM: Hampumep, uycTh a4 (y) > 0. Ilocrpoiite omrtu-
MM3AIHOHHYIO 3a7aYy, TAe a4 (z) BKIOUEHA B IeJeBylo QYHKIUI0. peme-
HEe KOTOpO# II03BOJNsAET HOJYIHTL TOYKY 2, TaKyw, u9ro a4 (8)<L 0,
npuYeM COXPAHACTCH JOMYCTAMOCTH Z C yYeTOM BCeX TeX OTPAaHWYCHUH,
KOTOPHM yhoBixerBopsana y. Ilpennoxure ramsxe amprepmaTUBHBI IO7-
X0 ¢ MCHONb30BAHWEM WCKYCCTBEHHEIX IepPeMeHHEIX.]

6) IlpegnomkuTe ofMH HWIM HECKONHKO €mMOCOO0B M3MEHEHHS OTBETOB
HA BOTPOCEHI, LOCTABjeHHLIe B BAPHAHTE d) B TOM Ciayuae, ecau Tpeby-
eTcsi MOJAY4YHTh TOUKY x°, MIA KOTOpo# wammas a; (a°) << 0.
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