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CuoposnnckuiC,C. , Fatun H.BJMetoau u aArOpUTMH AAR pEUeHNA
ONTHUMKSALHOHHHX sajay AuHeliHorq NPOTrpaMMU PO Baliu & Y4e GHO~METOMINYE Q=
Koe nocodue no Kypcy "Cucremuuin aHaMu3 W uccienoBaHue onepauuiu®
AZA OTyAEHTOB cneunanhuocru_“AnTouaTnaupoaauuue GUCTEeNH 0Cpadorku
HHpopMaLUK o ynpasnenmn".q.I.—Mu.:BPYMP.I995.- 9lc.

<+ . & NOBOOHN PECEMATPHBAETCR METONIONOLHA DEMEHNT  ONTI-"

OAUMOHHHK " 38JaY JHHeAHOTO MPOIPAMMMPOBAHMS:  BHWUKCIMTEAbHAA
poLeRypa CHMILIEKC-MeTONla M TeXHONOTMS 8HauM3a MOIeNH Ha
UYBCTBHTEbHOCTD, METOAH MCKYCCTBEHHOrO 6asHca, METOAH M al-
POPHTMH LA pelleHUs 3ajiay UeJAOUMCIEHHOrO NpPOrPAMMUPOBAHHA,
METOIH M BITODUTMH AJA PelleHMA TPAHCIIOPTHWX Bajjay, sajaus o
HasHayeHHAX. ‘

locosue pexomennyercs crymentam crieuMalbHoCTH
ACOHy, uByYaiomMM NPOGIEMATHKY MOZICIMDOBAHME M ONTHMUBELMM
PelleHUA HA OCHOBE anNapaTa MATEMATHUECKOTO NpPOrpPaMMMPOBAHNS.
TlocoGue 1ieXeCOOOPASHO MCNOAb30BATD NP OCBOEHHH NpaKTHYECKOR
YacTH Kypca "CHCTEMHHA aHaJ#s M HCCleloBaHMe onepauun", a
Tak®e B KYPCOBOM M RMIIOMHOM NpPOSKTUpOBaHWH.  IlocoSue mpep-
CTaBlfer HHTEPeC IAfl CNeLaNMCTOB, PellaniyX Safaud ONTHMUSS-
U#M B pasidUHNY HANDABICHASX HAYKM, TEXHMKM M SKOHOMUKH.

Wz, 3 . Taén, {4 s CIIUCOK nuT, - 38 Hass,

(::)' Cuopoamuckun C.C.,Barui H.B.,
1594 - . '



"lpexne Bcel'0 CHCTeMHHN aHaJM3 NpeRHABHAYEH NAs
pelieliys cAaG0CTPYKTYPHBOBAHHHX NpoGAEM, B KOTO-
PHX TpeoSAafiallT KauecTBeHHHE, MAJOM3BECTHHE M
HeonpejelieHHHe CTOPOHH'.
Jlapuues O. K., 1978

"Rorjia MCHOJb3YIT TepMHH “HMCCJefoBaHMe ollepalun”

TO NOYTH BCerja MMeloT B BHAY- NDUMeHeHMe MaTeMa-
. TUYECKUX METOAOB JNJA MOJCJMDOBAHMA ' CHCTEM ¢

aHaJusa MX XapaKTepucTuk'.

Taxa X, 18065

BBEJEHHE

HocoOue CBA3aHO C NMpOGAEMATHKOR Kypca “CHOTeMHBIA
aHalM3 ¥ HMcclejoBakue onepaiMA”. IHeldb Kypca - OCBOGHME CHC-
TEMHOt METONOJOIHK DENEHHA CIOMHHX NpOGJeM, - KOTOphe BOSHUKa-
0T B TpolieCCce COBAAHNA # DAaBBUTHS LieJEHANPABJCHHWX OpraHUsa-
LUAOHHO-TeXHNUYECKMX CHCTEM pa3JM4HHX YPOBHEA H HazHAueHus.
KypC OTHOCHTCS K UMCAY AMCIMIJAMH, oO0pasyolMX HayuHyo "nop-
KIagKky” IJa paspaloTKM MaTeMaTHUeCKOro M nporpamMioro oGec-
MEeUeHUs HOBHX MHOODMALUMOHHWX TEXHOJOIHA B ABTOMATHSHPOBAHHHX
cucTemMax o6paGoTkU uHPOpMALIMM.

OCHOBHKHE 3ajlauM Kypca’

1. ¥ayuenye MeTOLOCJOI'MUECKHX OCHOB CHCTEMHOT'O aHalMaa ¥
KCCJeJOBAHNA oNepauui AJR pelieHUs NpobaeM ¢ pasiuyHoR crene-
HBI0 CTPYKTYDU3ALMH. ,

2. MayuyeHse NPUHLMIOB MOLTOTOBKM M NDHHATHA PeNGHMA B
YCJOBUAX MHOFOBaDMaHTHOCTH MHOPOKDHTepMaﬂbHOCTH ¥ Heompege-
JEHHOCTH. _

3. MayueHwe NDHHLMMOB aﬂaﬂnTMQecnoro MOZie IMpOBaHHUA CHC-
TeM, Ofepaltfl ¥ NPOLECCOB JAA 3aAay MNpOrHOBMPOBAHUS, NIAHM-
POBaHMUA, NPOEKTHPOBAHUA W YHPABJEHWA.

AHAINTHYeCKOe MOIeJUPOBAHMEe BO3MOMHO OCYWECTBJATH Ha OC-
HOBe annapara MaTeMaTHYeCKoro mporpaMMUpoBaRRA, KOTopoe pac-
CMaTpUBAET BajauM ONTHMHBALMH, ‘BRIOYAS MOIEJM, METOZH ¥ ad-
TODUTMH pelleHUA 3KCTDeMaNbHHX 387ay MDY HAJAKUMM OTDaHHUEHHH
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CyuHocTh 3afiay ONTUMMBALMK: ONpEeNeNUTh BHAUCHHS [epeMeH-

HBX xi,xz,...,xn, KOTOpHE O0eCneunBalT 3KCTpEMYM LieleBOR
PyHKuMM E ¢ ydeTOM orpaHMyeHMN, HAJIOMCHHHX Ha aprymeHTH QyH-
KUMH xi,xz,....xn (aaneMedTH pemenns). Ilpy 3TOM CIOMHOCTb pe-

HeHUA BaAAY BABMCHT: 1) OT BULA QYHKUMOHAJLHOA BABUCHMOCTH,
T.e. OT cBA3u QyHKIMM E C 3aseMeHTaMu peliehmsd; 2) OT pasmep-
HOCTH B8ajaud, T.e. OT KOJHUeCTBa JSJEeMEHTOB pefleHusi; 3) oT
BUAA M KOJMYECTB& OIPaHWUEHMA, HANOMSHHHX Ha BJAEMEHTH pelie-
HUS.

Cpell 3afjay MATEMATHUECKOro MpPOrpaMMHpOBaHud Haubodee
HayueHH B88Jjaud JMHeAHOro nporpammupoBannd (JID), B KOTOpHX
liedepad QyHKUMA E S8aBUCHT JIMHEWHO OT JJASMSHTOB PelleHMs Xj;
xz,...,xn. a8 OrpaHiyenus, HawJanHBaeMhe Ha 3JJAeMEHTH DelleHus,
HMeloT BHE JUHeAHHNX DABEHCTB MJAW HEPABEHCTB OTHOCHTEJbHO Xi,
X5s.. . Xy TaxuM o6pasoM, B safiauax JII HAXOIMTCH SKCTPEMYM
J¥HeRHON HeleBod QYHKUMKM NPY JMHEeRHWX OrpaHHUeHUsX.

TepMuH “aMHefiHOe NporpaMMupoBa&HME™ TNOSBUICH BNEpPBHe B
1951 -r. B palorTax aMepHKaHCKHX yuyeHwX J[x JaHuura M T. Ry-
OMaHca, a nepeue Hcclepoadud no JII OwiauM NpoBeli8HH B KOHLE
30-x rojos B JieHUWHrpajckKoMm yumBepcureTe JL B, KanropoBuueMm
( OCHOBHNe -8aJIaUH ¥ NPUIOKSHUA, KPUTEPHA ONTHMANBHOCTH, IKO~ -
HOMMYeCKad HHTeprnpeTauys, MeTOJIH.peleHWs, reoMeTpuyecKas HH-
TepnpeTalus PesyIbTATOB pPemNeHHH).

' K ucropun JII uMeeT oTHomene M dypbe, KoTopwA B 20-X
rogax 19 croleTHs NpelNOXAJ CNOCOO peleHHs CHCTeM JMHeAHHX
HepaBeHCTB M ONMCAX B reoMeTpuyeckod fopMe MeTOR pelleHMs Of-
TyMMBalMOHHOR 3agaun JII [24, c.3). Yepes crojetye 3TOT METOR
NOJYUWA CBOe pasBUTHe W O Has3BaH CHMIAeKc-meToloM. Ik Ja-
HIMI BLIOAHMJ AAreGpausalyio CHMIIEKC-METOle W BHEJIDHI ero. B -
npakTHKY. OQopMICHHE CHUMIIEKC-MeTONa B CAMOCTOSTEJbHYKW JRUC-
UMIJAMHY CTUMYJIMPOBAJNOCh yCnexamu B O6JacT¥ ONepalfOHHHX HC-
CAe/IoBaHuN M MoABJeHMem OBM, Tak KaK ¢ MX NOMONb CTaJo BO3-

. NOXHHM pemaTh sajaud SOJbNOA DPAB3MEPHOCTH.

"B HacTodiiee spemg JOI ¢ TOUKM BpeHud YPOBHA TeOpeTHYEC-
KHX paspaboTox, cdepN NPUIOMSHUA U DealHaal¥ BHUMCJANTENbHHX
MeTOJOB ABASETCA OJHMM M8 Haubojee pPasBUTHX HANpaBIGHMA B
ofjacTy pelieHHA ONTHMUBALMOHHHX 3apay. . JocTHMeHNA B OGJAGCTH
JI1 cogeficTBORAMM NPOTpeccy B paspabOTKe AiTODUTMOB pemeHus
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APYTMX 8aliaud MATeMaTHUeCKOro NpOrpaMMHpOBaHMA, B TOM uicle B
06JACTH LieJOUNCACHHOTD, CTOXACTHYECKOI'0 M HeJMHefHOro npor-
pammuposaius” (Taxa X, oM. [25, c¢.81-821). ‘

MoReJH, MeTOAH ¥ BHUMCANTEJbHHe npoueayph JII cra’ym yse
TpaRNLMOHHBIMU [IDM  DelieHMM 8ajay NJaHMPOBAHUA NPOMBBOACTBA,
yIpaBJeHUECKHX 3aliau, B NPaKTHKe CO3JAHUA W PasBUTHA BHCOKO-
3pPeKTUBHHX TEXHUUECKHX CHCTEM W TEeXHOJOTMUECKHX NPOHECCOB.

YueOHoe MocoOHe. BKJOUYaeT MaTepyal No MOJeNsM, MeTOBaM ¢
anropuTMam Jil

B pasjese 1 uayvyaeTCs -OCHOBHaH BHUMCIUTEAbHad Opouenypa
A8 pelleHMs sajiay ONTUMU3ALMY CHUMILIEKC-MeTOHOM, pacCMaTpHBa-
eTcA TeXHOJOI'MA aHaiusa MoJleJi¥ Ha uyBCTEMTeanOCTb Ha OCHOBe
CHUMILJIEKC-TA0MUUN A8 ONTUMaJbHOIO pelieHUd.

B pasjiesiée 2 M3ydawTCH METOAH MCKyccTBeHHoro Gaauca, Nos-
BOJIAIIME HaRTH HayalbHOe JoNycTHMoe GasyCHOe pelleHue NpH Ha-
JNUUKM OF pAHWUEHNA-DABEHCTB M "He MeHbOe" (IBYX3TAIHbL MeTOH,
meTol Goabmux mrpadosn).

B pasjsene 3 MayyawTcs METONH ¥ aJFODUTMH NJs pelleHus 3a-
Jay JHHEeMHOro LEeJOUMCAEHHOT'O IPOrpaMMMpOBAHMA - MEeTOX BeTBed
¥ rpaHul (KOMOMHATOPHHK MeTOA) M MeTon P. omopy (MeTol oTce-
YeHMA) LA NOJHOCTBI0 MM YACTHYHO LEJOYNCJEeHHWX Bafay

B pasjiele 4 pacCcMaTPUBAKTCA HEKOTOpHEe OCOOHe KJAACCH 3a-
nay JOJ - safauy TPAHCNOpPTHOrO THIA ¥ 8ajfaya O HasHAUEHUAX.
TpaHCNOPTHHE 3ajau¥ pemwanTcs MO ABYX3TANHOW cXeMe - olpele-
JeHde Ha4aJbHOI0 OMIOPHOro MNJaHa (MeTOR ceBepo-3anajHoOro yr-
Ja, MeTOA MMBUMAJBHOI'O aJieMeHTa, MeTon forets) M onpejelieHue
ONITHMAJIBHOTO TJlaHa B pe3yJbTaTe UTEPALMOHHOrO YyayulieHus
ONOPHOrO MJIaHa (MeTOx HOTeHuMaﬁos). Bafjlaua O HA3HAUEHUSX B
ee KJBCCHUECKON NMOCTAHOBKe pelaeTcs MeTONOM Maka.

PekoMeHIyeMass CXema pelieHMA ONTHMHM3AUMOHHHX 3azay JIk 1)
NOCTAHOBKA 3afAUM ONTHMHM3ALMM; 2) NOCTPOeHMe AHAJNTHUYECKON
mMoziesy; 3) 0GOCHOBaHWe BHUMCJUTENbHOM. NPOHEeRYDH; 4) pemeHue
2alauM  Ha OCHOBe CHMIJeKC-TabJuL; - §) aHaaMa MoJleJd Ha
YYBCTBHTEJAbHOCTh; 6) onpefefieHHe ONTUMAABHOTO HEJOUMCHEHHOIO
pemeHns (B cJyuyae HeoGXOLMMOCTH); 7) MHTepIpeTalid pe3yJbTa-
TOB ONTUMHURALIKA.

PexomeHzlyeMass CTyYHNEHTAM JUTEPATypa - BKJOUAET MCTOUHWKHU
110 MeTOJOJIOTMM CHUCTEeMHOI'O aHajausa, MCCAeJoBaHMsd onepalMd H

3KCNepTHHX oleHok [1-387.
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CyuHOCTb 3afay ONTHMHUSALMM: ONpeXeJUTh BHAUEHUS NepeMeH-

HhX xi.xz.....xn, KOTOpHE Of0eCNeuUMBalT 3KCTPEMYyM lieJeBOR
PyukumM E ¢ yueTOM OFpaHMUEHHMN, HAJOMSHHWX HA apryMeHTH QyH-
KUMH xj.xz,...,xn {aaeMenTH pemienua). Ilpy 3TOM CIOMHOCTH pe-

WeHMA 8aZay saBuCHT: 1) OT BuAA (YHKUMOHAILHOA S3aBUCHMOCTH,
T.e. OT chsisy QyHkuuM B C sjxeMeHTaMy pellehna; 2) OT pasmep-
HOCTY BajayM, T.e. OT KOJMYeCTBA JJEMEHTOB pemeHusa; 3) oT
BHAA M KOJMUECTBS OrpaHWUEHHA, HAJOMSHHHX HA 3JEeMEeHTH pelie-
Hud,

Cpelu sajgay MaTeMaTHUECKOro [pOrpaMMHpOBaHMs HanGodee
HByueHH Bafau¥ JHMHeAHOTo nporpamMupoBaiui (JII), B KOTOpHX
yedepad QyHKiWs E saBUCHT JWHefHO OT 3JeMEHTOB pelieHust Xj;
Xz,...,Xn, a OorpaHuyeHus, HaxJazHBaeMue Ha 3JeMeHTH pelleHus,
HMelT BHA IMHEMHNX DaBeHCTB MY HepaBeHCTB OTHOCHTeJbHO X,
xz,...,xn. Takum o6pasom, B 3afayax JII HAXORUTCH BKCTPEMYM
JuHeMHOR ledeBofl QYHKIMM NpU JUHeMHHX OrpaHUYEeHMAX.

TepMMH  "auMpefiHoe NPOTPAaMMMPOBAHME" NOABMACA BREPBHE B
1951 p. B pafoTax aMepHKaHCKHX yueHnX Jix JlaHuura ¥ T. Ry-
OMaHca, & NepBHe McclejoBanud no JII Guuy NpoBejieHH B KOHUE
30-x ronoB B JleHMHrpajickoM yhuBepcHTeTe JL B KaHTOpOBHUEM
(OCHOBHHE -Ballauy ¥ NPUIONSHUS, KPUTEDUR ONTHMAIBHOCTH, 3IKO- -
HOMMYECKAR WHTEpNpETAlNd, MeTORH . DelieHWs, TeoMeTpHyecKas WH-
Tepnperalius pesylbTaToB DElleHUs).

" K ucropun JII uMeeT oTHomesue K dypbe, KOTOpHA B 20-X
rogax 18 CToJeTus NpPeiIONMA CHOCO0 PpeleHMS CUCTEM JUHENHHX
HEpABEHCTB ¥ ONMCAN B reoMeTpUYecKol (opMe MeTOA DeleHMR on-
THMMBAUHMOHHOA safiauy JII [24, ¢.3). Yepea cTorseTHe 3TOT METOXR
NoJyuud cBoe DA3BUTUE U OWN Ha3BaH cUMILIEKC-MeToZoM. Jik Ja-
HIM" BHIOJHAI AIreCpausalnie CHMIIEKC-MeTONa M BHEADHUA ero. B -
NpaKTHKY. OfopMieHHe CHMIJEKC-METOHa B CaMOCTOATEJbHYIS BUC-
HMIUIKHY CTUMYJUPOBAJOCH YyeHeXamu B OCJACTH ONepalMOHHBX HC-
clefobanuil ¥ nogBaeHvem OBM, TaK Kax ¢ UX NOMOWBI CTajo BO3-

. MOXMHBM DellaTh 3aflauy S0JbNON pasMepPHOCTH.

_ "B HacTofAmge Bpems JII ¢ TOUKM BpeHMS YPOBHA TeopeTHuYeC-
KuX paspaboTok, chepw npuIoMeHWk U pealusalidy BUUKCIMTEJIbHHX
METOJIOB ABASETCA ONHMM K8 Haubojee pas3BUTHX HANpaBieHW B
obracTy pelleHHs ONTHMUSALMOHHHKX safay.  JoCTHMEeHMA B 06JaCTH
JI coneflcTBORAJW OpOI'pecCy B  pal3paCoTKe ANNCDUTMOB pelieHud

4




ApYT'HX 3ajay MaTeMaTHJeCKOTo NpOrpaMMHpOBAHNA, B TOM Ukcle B
06JacTH LieJOUNCICHHOrO, CTOXAaCTHYECKOI'0 M HeJMHefHOrs npor-
pamMmupoBarusi” (Taxa X, oM. [25, ¢.81-821).

Mozeny, MeTOAN W BHUMCJAMTEJbHHe npouenyph JII eram yxe
TpPARNLMOHHBIMU [IDH  DelleHMM 8ajay IJaHMpOBaHMA NpPOMBBOACTBA,
ynpaBleHUECKHX 3aliayu, B NPaKkTHKe CO3JAHUA W PasBUTHA BHCOKO-
agPeKTHUBHHX TEXHHUYECKMX CHUCTEM ¥ TEXHOJOTHUeCKHMX IpOHECcCOB.

Yue6HOe nocolHe BKRJANUYAET MaTepyal HO MOJeJsaM, MeTosiaM ¢
aaropurMam Jil

B pasflele 1 ¥ayuaeTcs OCHOBHag BHUMCIMTEIbHas Ipouenypa
148 pemleHWs 3afay ONTYMM3ALMU CHMMILIEKC-MeTOZOM, paccMmarpusa-
eTCH TEXHOJOTMA aHanmsa MojJied¥ Ha UyBCTBUTEJBHOCTH Ha OCHOBe
CHMILIEKC-TabMMlN 28 ONTHUMAJAbHOrO pelieHUd.

B pasjee 2 M3yuyawrcs MeTOJAH HCKyccTBeHHoro Gaauca, Mos-
BOJAKIME HaWTH HaualbHOe JONycTUMoe GasHucHOe  pefleHue MPH Ha-
JNYMH OTpaHUUEeHNA-DABEHCTB M "He MeHbme" ( IBYX3TaIHLM MeTol,
MeTos Goabmyx wrpados).

B pazjesie 3 MayyanTcs METOIH ¥ aJrFOPUTMH AJd pelleHus 3a-
Jay JHHEeNHOro UeJOUMCJAECHHOT'O NpOrpaMMMpOBAHMS - MEeTOX BeTBeW
K rpaHHl ( KOMOMHATODHHM MeToX) M MeTol P. P'oMopu (MeTol oTce-
YeHufl) A TOJHOCTHI0 WM YBCTHMUHO LeJOUNCJNeHHHX Bajay

B pasjiesle 4 paccMaTpUBATCH HEKOTOpHe OCOOHe KJACCH 3a-
nay JII - safau¥ TPAHCHOPTHOrO THna M 3afaya O HasHAUEGHUAX.
TpaHCNOPTHHE 3allaud  pemlawrcd N0 ABYX3TaNHOM cXeme - olpele-
JieHde Ha4yaJbHOI0 ONOPHOro MJaHa (MeTOA CeBepo-3anajHoOro yr-
Ja, MeTOR MVYBUMAJBHOIO aJeMeHTa, MeTon Torets) M onpejelieHue
ONTHMAJBbHOIO MJ@HA B pe3yJbTaTe WTEPALYOHHOTO YaAyulieHUs
OTNIOPHOTO IIaHA (MeTOJ| MOTeHUMANOB). 3ajiaua O HA3HAUCHMAX B
ee KJaCCHUYeCKO) NOCTaHOBKe pellaeTci MeTOJOM Maka.

PekoMeHIlyeMas CXema DelieHMA ONTUMM3AUMOHHHX 3azay JIk 1)
fIOCTRHOBKA 8a7&YM OITUMU3ALMYM; - 2) NOCTpOeHMe QHAIMTHYECKON
Monem; 3) oGOCHOBaHWe BHUMCJAUTESJNBHOM.NpOLEeNyDh; 4) pemeHue
8alauM Ha OCHOBe CHMIJeKC-TabJML; &) aHaaua MoJledd Ha
UYYBCTBHTEAbHOCTh; 6) onpefefieHHe ONTUMAJBHOI'O 11eJOYMCISHHOIO
pemeHna (B cayuae HeoGXONMMOCTH); 7) MHTepHpeTaLMs pesylbTa-
TOB ONTHMUBALKA.

PexkomeHilyemMas CTyHNeHTaM JUTepaTypa  BKJaluaeT MCTOUHMKY
110 METOJIOJOTMM CUCTEeMHOI'0 aHaausa, uccnenosaama onepatmft o

SKCHEPTHHX oueHox [1-383.
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1. BHUMCJAMTEJLHHE NMPOLEIYPH IJIA PEUEHMA OATUMIBAIOR
SAJAY JMHERHOIO IPOTPAMMMPOBAHNA

1.1. TlocTaHOBKA OCHOBHOM 3alauM
JAVHERHOTO NpOrpaMMupoBanus

MaTeMaTHUeCKoe NporpaMMUpoOBaHME pacCMaTpuBaeT  sajlauB
onTHMMsalMM. CYEHOCTS TakHX 3aJau MOXHO BNDasUTb CICAYIOUMM
00pasoM: ONpeXeAUTD BHAUEHUH NepeMeHHHX Xy Xp,... X, KOTO-
phe o6ecneynBalT BKCTPeMyM dynxumm £ (%, Ko,.. Xn) ¢ yueToM [
OrpaHHUEHUN, HAJOMeHHHX HA apryMeHTH 3TO# myunuuu - flepemMes-
Hie Xy, Xo.... . X, (8XeMeHTH peen#s), &yHwuua E, A1a KoTopod
onpeZedseTcs SKCTPeMyM, HashBaeTCs LeJeBOM Jyurimen.

CuoxHoCTb DefleHUR TAaKyX B8ajay BaBUCKT OT paka faxTopos:

OT BUA8 (YHKUMOHANbLHOM BABUCHUMOCTH,T. €. OT CBABH fyHKuuM E C
SAeMEHTAaMK DelieHMsi; OT DAsMepPHOCTH 3ajaud, T.e. OF KOoJuJecT-
BA 3JEMEHTOB DEWEHMA; OT BUAG ¥ KOJMUECTBA OI'DAHUUSHHA, Ha-
JOMEHHHX HA BJEeMEHTH DeNeHMd, ¥ T. A.

Cpejiu safiay MaATEeMATUUECKOro NporpamMvipoBaHid Haubogee
HayueHN 38AaYY AUHEAHOro NPOrpaMMMPOBAHMA, B KOTOPHX Uejesad

@ynnuuﬂ E JuHeRAHO BaBHCHT OT 3JEMEHTOB pelleHHA X1 X2 Xh
a OrpaHWueHMA, HAKAAAHBAEMNE §Ha. SJEMEHTH DeleHNd, MMET BUA
. IUHENHHX DABEHCTB MAW HePaBeHCTR OTHOCHTEBHO X1 Xz,... Xh.

Taxud oOpasoM, B sajiauax JMHEAHOro MNporpaMMUPOBAHMA Haxo-
JIMTCH BKCTPeMyM JMHeAHOW uedeBof PyHKUMM NpM IuHeRHWX ~orpa-
HHYCHUAX. 3azaua JUHEMHOIOC npOrpaMMupoBaHust B obuel dopme
dopMyaMpyeTCd CAEHYOUMM OODA3OM: HAWTH BHAUYEHHA I1ePeMeHHHX
Xi. Xz,.... Xn, YROBASTBODAIUMY OT'paHWYeHNs M B BHEe DaBeHCTB
WEY HepaBeHCTB: :

A1 *%y Fhge v ARG = By

Agy*¥y ’ + Ay ARETIR Y Wt & ) ym By
Apry1®y +HApyeXe s Ay, = By

U e ‘ RN ¢ %)
Aot Apege¥e t e P A~ By

+

Apeqr)) 1%+ Apigey 1% ¥ oo ¥ Arpaqet) 1%, <= Botqr il
Am*x1 + AHQ*X2 + + Ann*xn C= Bm



§ OOPAANIHX B MAKCHMYM HIM MAHMMYM JMHeAHYD OQYHKINIO STHX
nepeMeHHHX: i

E - c1 * X1 + 02 * X2 + ...+ Cn * Xn ~> max/min. - (1.2)

8nech p - KOMKYECTBO Or'PAHMUEHMA BUAA "He MeHbme", q -
KOAWUECTBO OrPaHWUEHHA-PABEHCTB, I - KOJMUECTBO OrpaHMueHHi
pua "He GoJabme", p+qir=m, e m- oflee KOAMUYECTBO OrpaHuuye-
KA. N - KOJMUYECTBO NEepeMeHHKX.

OGHYHO HAa HEKOTOpHe NepeMeHHWe, HWCHoJb3yeMwe B sajaue,
HaKJASANBAETCA TpeGOBaHWe HeOTPHLATEAbHOCTM: XJ;O, j-1,...,n1,
ny <=n. B GoabmMHCTBE 3anay Tpeldyercd HEOTPUUATEIbHOCTD  BCeX
nepeMeHHuX, T.e€. ny=n.

JopMyiMpOBka 3agaun (1. 1) (1.2) npencwannﬂeT cocon Ma-
TEeMATHUECKYD MOJlesb BaflauM.

JionycTuMoe pemense  aanauy AMHeﬂHOPO nporpaMMirpoBaRia -
\3T0. HAGop 3HaueHuH 'TepeMEHHHX Xi Koy Xn ynoaneTquﬁnmnx

ycaoBuaM (1. 1). MﬁOMECTBO geex nonyCTumux pemeHuA HaauBaeTCﬂ\m

. o6JacTH0 BORYCTHMHX pemerwt ('OIP). OﬂTﬁmaanoe pemeﬂue - aTo
. _TO 4B AOTYCTHMHX pémenuﬂ xoiopoe MaKCHMHIUDYeT (nam “MUHIMI-
aupyer) dyygime (1.2). Ocuﬁub sdfaua aﬂqeﬁﬂoro‘npdrpamumpo-
BaHHA MMeeT GAcKoHeuHOe MHOMBCTBO FONYCTAMSX 1 endﬂcisenﬂoe
ONTHMANBHOE pemeHve. ‘ - e

Pemenne 3angui, Innehtoro nporpanumpoaannﬁ cocTonT B Ha-
XOXASHUM Onwumanbﬁéré pelleHHs. R -

A v

‘1.2, Hpumep sénaqn nnﬂenﬁorm nporpaMMHPOBaHHH
aajiaua pachpejeleHus pecypcon N

Bafiaua pacnipefie;eHHsi PECYPCOB ABJAETCA OHOR 3 THIOBHX

safiay JHHeAHOro nporpammuposadud. OHa §opmyanpyeTcs cJaefyw-.
M 00pasoM.

¥MeeTcH m _ BMAOB peeypcos (nox pecypcaMu  noHuMaeTcd
cHpbe, SHeDPKﬁ padouee BpeMs, = NOTPEGUTEJBCKAA chpoc X
™). HaBeCTHH Sanacu Kaxaoro pecybca‘ B i=1,.
Pecypcu MOXHO MCMOJb30BATh IJA BLAYCKA N BHJOB npOHYKuMM Ma-
BECTHS npuﬁumb OT BHIYCKA eIHHMUN Kawgoro BHAA IPORYKIM:
Cj,j =1,.. . MapecTHo pacxofin Kamjoro pecypca Ha. eRHHULY
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KAKIOTO BMAA NPOAYKLHM: Aij, i=1,...,m, i=1,...,n; 8lech A1]¥

pacxoff i-ro pecypca Ha BuIIYCK €JMHMLN j-TO BUAA IIPOAYKLHHA
{ BOBMOXHO, YTO HEKOTOphe KOo3(duieHTH Aij pabhu G, ecas i-#
pecypc AJas BhIycka j-R NpoAykiuu He Tpebyercs). TpebyeTcs

COLTEBHTE ONTUMANDHWA NJAAH NPOMSBOACTBA, T.e. HAMTH, CKONbKO
APOAYKIMYM Kaxjoro Buia TpeGyeTcs BHIYCKATh, YTOCH - ROJAYUHTL °

MaKCUMAJbHYI0 NpUGHIDb (pH OrpaHHUEHUAY HA PECYpPCH).

CHOpMyIMpoBaThL 5Ty 8alauy Kak sajauy JMHEeRHOro Nporpa-
MHDOBAHHMA (NOCTDOMTE MATeMaTHUeCKy© MOJelb Salayd) MOXHO
CHE YN O5PasOM:

Appay + Appidp +uuo 4 A RK <o 31

A21*x1 *hopuiy 4. 4 AZn*xh <=

........................ s (1.3)
Amt *X1 * hpwks + N Amn"xn <= By ,
X1>=0. 3=1,...,n,
E ='C1 A X +CoxXp . +C xX > omax, . (1.4)

Brech (1.3) - qf\?nhuékua ‘Ha perpcu. (1.4) - uexenas
dyHKuua (npﬁbunb) Yepes X, oOpsHAYeHH TORJexaupe ofpefede-
HHO 00beMy BHIYCKA Kémnéro Buna NpOAYKIH; | }=1,... .0 Oue-
 BKAHO, ,.uTo B Taxo#’ safiaue BCe nepeueuﬂue no CBOEMYy CMbHCHY
HeOTpHUGTEIbHA.

1.3, Tpaduueckuft MeTOXR pellcHH? 3alay

JHHSAHOT'O NPOT pPAMMHPOBAHNA
) ! .

Ppaduyeckuit MeTOA MOXET MCHOJbBOBATLCA XdA 3ajady, B
HCXOAHOR MOCTAHOBKE KOTODHY WMEeTCH TOABKO 2 nepemexHue, a
TaKkme AJA safiad NPOH3BOJBHOW pasMepHOCTH, B KOTOpHA BCe He-
PeMeHHHE MOTYT OHTb BHpaNeHH uepesgxaxﬁerﬂudo IiBe HepeMeH-
Hue. Lo Takux sajay BO3MOMHO rpamuquKde npexcTaBleHye or-
patudenn®, OHP ¥ ueseBod Qyuximu. Taxum o6pasoM, 3ajaua, Aad
KOTOPOX! BOBMOMHO pelleHHe rpaduueckuM MeTONOM, HMeeT CJleayi-
iy GopMyaupoBKY:




........

Api*xl + Ap-zuk)(2 >m Bp " S (1.5)

A1+ Apenye*e <= Bpy

............

E=Cy «X +Cy* Xy -> max/min. (1.6)

Bech p - KOJWYECTBO OrpaHuMueHuB BUaa "He ﬁeﬂh@e". r.-
_KOJMUECTRO OF'DAHHyYeHHA BHUIA "He Goabme”, pitr=m, rre m- ofmee
‘ROAMYECTBO OFpaHNueHuH. KRoauuecTBO nepeMeHHHX ﬁhhno JBYM.
Orpaﬂuueﬂun paBeHETB B TaKUX Saﬂaqax Kai npanuﬂo HET ¢

Pemeune-aauaqu rpamuuepKnM Mewonom Bunonnﬂerca n»qneny—
oleM nopnxxe

1. Crpourcsa cHCTeMa uoopnunar (X1 - aocuncca, X —\op;
JIMHATA) . , |

2. B cUCTeMe  KOOPAMHAT CTPONTER rpa¢uqecxoe npenCTaBﬂe‘
HHe 00JiacTH TONYCTHMBX pemenut, C 3TOA Uedbl ANA KAXIOTO Or-
PAHWUeHHA W3 (1.5) BHNOKHARTCA CJeAyemte JIeACTBHA.

2.1. Onua mua nepemeﬂﬂﬂx BupamaeTOﬂ uepes ApyTym. Hanpu-
MeD, ecaM ecThb OPpaHHuyeHue

\

Aj#Xy + Appxo <= By,

TO MOXHO BHDA3HTh Xz cleayolM o6pa3om:

e R

Xp <= -
Ax Ao

2.2. CrpouTCs mpsiMad, 3a/iaBaeMad ypaBHEeHHeM

A B,
S ¥ WY VRS B
& A2 g Aip

9ra npaMas pastHBaeT KOODAMHATHYW IJIOCKOCTL Ha ABe TO-
JAYNAOCKOCTH, ONHA U3 KOTODHX COOTBETCTBYET Or DAHHYeHRN. ‘

N



, 2.3. OnpefieageTcs NOJyNIOCKOCTb, COOTBETCTBYKUA# Orpa-
HUUeHHi0 (B 3aBUCHMOCTY OT BHIA KOHKDETHOTO OrpaHUueHHsd).
Onepauuy 2.1 - 2.3 NOBTOpALTCA AJf BCeX m OrpaHHyeHMA.
" flepeceyenne NOJYRJOCKOCTEN, COOTBETCTBYWIUMX KANKIONY ¥3 Orpa-
HUUeHU, npejicraBiseT cobof OIP. B OoablMHCTBE B3aaay =~ 370
BHIIYKINA MHOFOYFOIBHUK (KPOME HEKOTODHX
OCOOKX CAyYaeB; CM. . HUXe),

3. Crpourcs BeKTop C KOOpAMHATaMM (01,02), rae Ci' 02 -
koadduimenTH tesepoR dyHximp (1.6). MomHO MoKasaTh, UTO OH
npeJicTapageT CoO0A NepneHAMKYJAP K JMHHSAM YPOBHA LieJeBOH
PyHxLuM. JMHUA YPOBHA - 3TO HabOp TOUYEK (B8HAYEHMA NepeMeHHHX
X1 " Xé). IpH NOACTAHOBKE KOTOPHX B Ledesyio QyHKIMWO OHA NpH-
HUMaeT HeKOTOpoe N0CTOsHHOe BHAyeHue. llepneHAMKYJAApHO BEKTO-
py (Ci,Cz) CTPOMTCH AMHKA YPOBHA LeJeBOH (QyHKUMA, NPOXOAAEAR
Yepes Hayado KOOpZMHAT (T.e. COOTBETCTBYiWlaA sHaueHuw E=0).

4. Junus- ypoBHA uedeBOH ¢yHKUMM NepemeliaeTCdl B Hanpap-
JeHHH NepleHmuKyIspa; 3TO COOTBETCTBYeT BO3PACTaHAW LeJeBOR .
OyHKuMH. Ecau nedeBas QYHKUMA (1.6) HalpaBIeHa HA MUHAMYMy
TO nepeMelieHMe BHIOAHAETCA JO NEPBOA TOUKH KAGaHWUA JIMHUN
yposHs ¢ OfIP, eciy Ha MaxkcuMyMd - To yepes Bcio OHIP no nocien
HeA TOUKH KacaHmus. ‘

HalileHHad TOYKA COOTBETCTBYeT ONTHMANBHOMY DelieHMIn. IT0
BCerfa OfHa M3 YTJOBHX ToueK OIP. SHaueHWA NepeMeHHHX X1 |
X2 B 3TO# TOUKe NpelcTasisior coOOA ONTHMAILHOE pelieHHe 3aja-
. BHayeHHe LedeBoR YHKIMHM onpejlleddgeTcsi NOACTAHOBKOR X1 H
X, B (1.6).

lipuBelieM TpUMEp pelleHUdA = BaliauK rpamuuecxuu METORIOM.
Ilycrp HekoTopad Bajaya coOpMyaupoBaHa clelylmyM 00pasoM:

- 105X + By > 85
x1 + X2 >=8
R Ko >=0
2*x1 i 5%Xs -> min.
Pemeﬂne 3anauu npuBeicHO Ha pHe. 1. 1. Sanaua pemaeTcﬂ B -

CHeJIyoliéM NOpsifiKe.
1. CTpouTCcH CHCTEMA KOODAMHAT (Xi,Xé).
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W 2. CrpoaTcsi MpAMbe, BajiaHHWe YDaBHEHUAMM X, = 24X, +11
(#8 -1-TO OrpaHHueHHd) M Xo = -X,+8 (B 2-ro). Hampgad ue HuxX
pas6uBaeT MJOCKOCTD (xi,xz) Ha IBe MOJYNJIOCKOCTH; OrpaHuye-

" goaynjockocTed (C yYyeTOM HeOTPHUATEAbHOCTH OOEMX [lepeMEeHHHX)
npencTaBiieT coGod OfiP; Ha puc. 1.1 OHaA BHEJEHA WTPHXOBKOA.
3. COTpoHTCA BEKTOp € KoopEHHaTamt (2;5). Depnerauxyasap-
HO eMy CTDOMTCA JMHHS YPOBHA UeJeBOR (YHKIMK 2*X1+5*X2-0.
4. JuHAg YpOBHA UeseBOR QYHKUMM NepeMeliaeTCHd B HAIpPABR~
JeHMH BekTopa (2;5) mo nepBoro Kacauud ¢ OP (Tak Kak Hexe-

pasd QYHKIMA B NAHHOR 3afiavue NOAJEMUT Mnﬂumnaaunu) 9ra TouKa

HMeeT KOOpAWHATH (8 0). )
TakuM o5pazoM, ONTHMAJbHOe pemeﬂue aanauu- X1-8, Xz-O.

BHayeHHe LeJeBoOA mynnuuu E = 2*8 + 5*0 = 16. .

X=X 4

Puc.1.1. Tlipumep pelleHus1 3afauy JHHERHOI'O MpOrpPAMMHPOBAHHA
rpadpuuecKkuM METOJOM

lIp pelleHUn 3apaun rpa@nuecxum METOZIOM BOSMOMHH CAeliyk-
mMe ocobHe CJyuYan. :
1. OGracTh HOMYCTAMBIX pemenuh Me CcymecTByeT, T.e. IO~
AYNAOCKOGTH, Hanneﬂﬂue‘ua ware 2, He nepecexamwcn(buo 1.2, g
) 970 3HAYKT, UTO 3afaua He uMeerT pemennﬂ ‘7. e. CHCTe-
Ma orpaﬂnqeﬂun npoTUBOpeuuBa. -
} 2. 06JacTp IONyCTHMHX pelieruA Heorpaﬂuqeun cBepxy (s
| 3anau Ha Maxcumnaaunm) MJN CHM3Y . (naa 3aflay Ha MUHUMM3ALHMD)
) (pvc. 1.2,6). OOWUHO 3TO yKasHBAET Ha OmMOKY B TOCTAHOBKe
8ajauM, HafpuMep, Ha TO, UTO HEKOTOpoe orpéﬂuuenue HE yuTe-
HO.
11
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3. JMHuA ypOBHA LeleBOR QYHKIMM Ha mare 4 coBnajaer ¢
ONHOW & I'DAHHLL orp (puc 1.2, B). Bro 3Hau¥T, yTO BaRAvA
umeer Ge ‘6ECKOHEUHO MHOTO ONTHMAJBHNX DelieHMA; B KAUECTBE TAKOO

pemexnﬂ MOXHO B3ATH A0y Touxy COOTBeTCTRYWOHERA I'padnun ONP.

Puc. 1. 2. Ocobue cayvan pemeHus:

a) OTCcyTcTBHe pelienus (OIP He CymeCTBYeT); ‘
6) HeorpaHWyeHHOe DelieHue (B 3alaye HA MAKCHMHBAID); = - il
B) GeCKOHEUHOE MHOMSCTBO peUeHUR

v 1. 4. TlipuBejieHue sajlauy JUHEAHOIo nporpammnpoaanuﬁ
K CTRHAAPTHOK dopme -

JioGasi safaya JMHERHOr'®G [pOrpaMMMpOBANMA HPUBOAWTCH K ?

CTaHAAPTHOA (KAHOHMUECKOH) (opMe OCHOBHOM 3ajaum nuuenﬂoro‘i

NpOT PAMMHPOBEHHA (OBJID), Koropad (opMyanpyerTcsl CleAyiomuM ob- ¥

PaBOM: HAWTH HEOTPMUATEJbHHE SHAUCHWA NepeMeHHHX Xj, Xz,..,,

Xn YEOBJETBODAOWMY OrpaHHUeHMsIM B BHUIE DaBEHCTE :

Apgeiy + ApprXo b 4 Ay = By

CAgpRKy t ApokXo L.t A2n*xn = Bz
........................... j (1.7

Apg*¥y + BppxXo + oo+ A *’S». = Bm

X.>=0, 3=t....,n,
1z



" ogpamammnx B MAKCHMYM JHHERHY® QyHKLMO STUX NepeMeHHHX
E=Cy %X +Cpa¥p+ ... + Cp % X, -> max. - (1.8)

Ilpy 3TOM TaKkme TpebyeTCs, UTOOW [paBhe YaCcTH- paaeﬂ(}ﬂ

GhM HEOTDHLIATEJbHH, T.e. JOJAMHO CoGiofaTbps yCAoBHe: *B’f-ﬂ\“ b

i=1,...,m [IpK CBeJieHUn 8ajauH, saziaHHO) ' B oOmen (nponanonb~
‘HOM) ¢opme (1.1),(1.2), k cranzapTHoR gopme (1.7),(1.8), Ko-
IHYeCTBO MEPEeMeHHHX, KaK NpaBuio, USMeHAeTCH, NO3TOMYy 3Haue-
apa n BaA (1.1),(1.2) u (1.7),(1.8) OOHUHO pasHHe.

MipuBefieHUe K CTaHAAPTHOA Qopme HeOOXOZUMO, TaK Kax
GOJLMMHCTBO METOJIOB petieHHA aanau JUHEAHOTO! nporpaumuponaﬂuﬁ
paspaloTaHO UMEHHO JIs CTAHLAPTHOM (JOPMH.

lliR npuBelieHM K cTaHaapTHOH (fopme npousnoabﬂon 3anaqn
JAHHEAHOTO NPOr'paMMMpOBAHHA  MOMET HOTpeOOBaTbcH Bunonﬂnrb
caeiyoupe - [eACTBUA:

- nepefTH OT Ballau¥ HA MHHUMUBALMI ueaeaoﬂ @YHRHHH K
safjlaue Ha ee MAKCHMH3AlMD; v

~ HWBMEHUTDh BHAKM NpaBWX YacTed OrpaHuyeHuf;

- nepeATH OT OrpaHMyeHMl-HeDaBEeHCTB K DaBeHCTBawm;

= HB0ABHTBCA OT NEpeMeHHHX, He HMelmMX OrpaHMYEeHHR Ha BHAK,

Ina nepexoRa oT 3allauM HA MMHHMUSALMK lLiejeBol QYHKUMK K
sajaye Ha ee MAKCHUMM3ALMO CJefyeT YMHOMHTD HeleBylw QyHKuuw
Ha -1, TaK KaKk MHMHEMAJbHOe 8HaueHue QyHKUMM E DABHO MaKcH-
MAJBHOMY BHaueHum -E, B3ATOMy C OOpaTHHM 3HAKOM: - min E =
~=-max (-E).

I MBMCHEHNS 8HAKA NpABOM YACTH OTPAHMUEHHA TAKme CJe-
AyeT yMHOMMTBH 3TO Or'paHMyeHye Ha -1,

Ins mepexonla OT OrpaHMUeHWA-HEpPaBeHCTB K paBeHCTBAM
BBORATCA JONOAHHTEJbHHe = ( OAlAHCOBHE) HeOTpULATSJbHME flepe-
MeHHHe. OT orpaHuueHMs B BiAe HepaBeHCTBa "He GoJbie"

ApgsXy + AppaXo + Lo 4 AgaK <= By

MOXHO TIeDefiTH K OTpaHHWUYeHHO B BUJE paBeHCTBa

Apgx¥y + Agrko + ..o+ A aX 4 'xn+i - By.

13
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’ v
AHAJOTHUYHO OT OrpaHWyeHUst B BUNE HepaBEHCTBA "He MeHbme"

Ap ¥y + A12*X2 e + ARk >= By

\
~ MOXHO nepenTH K OrpaHMueHHic B BUle paBeHCTBa

Ay + Mg o+ ARG - Ky - By"

_ TlepemMeHHHeE, ucnanbayemue A5 Eepexosa K, ’paBeHPTBaM o¥
HEepaBeHCTB "He Gobie™, uaauadchﬂ ocﬁarbqnumu a Iaf Hepa-
BeHCTB “He MeHbme' ~ UBGWTOUHHMM.

Ilepexosl OT NepeMeHHHX, He OTPaHMYeHHHX B SHAKE, K HEOT
pHUATENbHHM NepeMeHHNM BRIOIHAeTCH clelyiomuM oSpasoM. IiycTs
nepeMeHHas XJ MOXET OHTh KaK NOJOMMTeJBHOH, TaKk M OTpHUA-

- TeJpHOR. Ee MOMHO BAMEHMTH H& DAsHOCTb ABYX HEOTPHUATEIbHHX
AepeMeHHHX, T.€, B BhpaseHuax (1,1),(1.2) saMeHuTh X1 HE
le-sz,-‘rne X11 =0, ij >=0. Tak KaKk APYIMX OpraHuueHu? H
“BHaYeHUdA le # ng He HaKJaZbBaeTCA, MX DPASHOCTH MOMET OHT
KaKk nodoaUTelbHOW, TAK ¥ oTpMnarTesbHOA. B npaskTHUeCKUX aaja
yax nepeMeHHbe, - HeOTpaHMUYeHHWe B BHaKe, BCTpevalTCd cpaann
TeJALHO peJKO.

v PaccMOTpUM TipMBeJieHHe K CTaHnapTHon Qopme sajsaun
pacnpeaesenus pecypcos (1.3), (1.4). Ena atoro B Kawioe op-

paHHUeHHe BKJWUYaeTCH OCTATOYHASA NepeMeHHas: KR
' Ty 4

A Xy + Apow¥o +ou A X+ X = By Gﬁ
Aoy + Azz*xz Yot A2n*xn Xn+2 B2 (1.9)
Apg*%y + AmB*XZ ...t A *Xn Xn+m = By

xj>=0, jni,...;n+m . ' l ,

E=0Cf xX + 0y xX +‘..< + 0 * X, o mag.\ © (1.10)

¢
'

Hak BMAHO, BXeCH IIA npyBejicHUA 8alayd K CTaHAAPTHOA
dopme NOTPEGOBANOCH BBECTH M OCTATOUHHX nepemeﬂnﬂx xn+1.

Xn+2’ o Ko ' , : ' '

.,
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1.5. Pemenre 3anay JMHEAHOTO MPOTPaMMHDOBAHUA
CHMILIEKC- MeTONIOM :

'1.6.1. OcHOBHaf MEed cﬁunnexc-mewona .

CHMTLIEKC- METOL, Haaunaeuﬁh Tanyé Mewondm nocnenoaawenb—
Horo ynyumennﬂ-ﬂnaﬂa I npenﬂasuaqeu naf pemenug\sanaq nnﬂenj
HOT'O nporpamuuposannn pﬂ paamépnq%ru o

B Teopnu Auy%nno npérpauunpongﬂua NOKA3HBEETCH, UTO
BKCTDEMYM LieJieBOR wyuxunngscgpna ROCTHI8eTCSH B YTJIOBHX T0Y-
Kax OGRACTH HONYCTHMHX DemeHuR (M1 sajad © ABYMs NepeMenHN-
M OfIP npencrasigeT coboit MHOIOYTOJBHAK Ha [JOCKOCTH, AJd -
TpeX NepeMeHHWX - MHOTOTDaHHMK, Mg MHOTOMeDHHX saray OfIP#
Takke MHOrOmepHa). To3TOMYy B NpuHlMne BaZaua MOXeT pemaThCd
clenyiciyM oOpa3oM: OnpefieJAXTCA BCce YrJoBhe TOUKH OP, BH-
YMCAANTCA 3HAYSHHA UeleBOA QYHKIMM BO BCEX 3THX TOYKEX M Bh-
SupasTCs  TOUKA C IKCTPeMANbHHM SHAueHueM LedeBoR (YHKUMH,
OnHaKo AAsi APAKTHYECKHX UeJeR Tako MeTOR HelelecooOpaseH B
CHaYy ero TPYHROeMKOCTH.

CuMnagKc-MeTOll peasinayer ugpeOOp JTHAOBHX - “royex OfIP B
Hanpqéneﬂuu yARUBEHHS SHAUSHHR' LeJEBOK dyHKIIM. OCHoaﬂas
nnes avoko mertond ¢nenynmaﬂ BRI

&kemue BCEro H&anuwez Kaxbe nkdo nonycrnuoé HavyaJbHOE
(onopHoe) peiieHue, T. 8. Kakaf- JHOO*YFAOBaH Toukd OfP. Hpoue—
Aypa MeTona noasoAﬁeT OTBeTHTb Ha‘bonpob SIBAAETCH -JM 3TO
pelieriie  ONTHMAJDHEM. Ecnu 8", To sazaua bemeHa. Ecan
"HeT",: TO BHTIOJHAETCA nepexon K CMeXHOR yrnosoa Toﬁxe CIiP,
r'ae \BHaueHwHe. ueaenoﬂ @yﬂnhnu yayymaered, T.e. 'K HeXyAmeMy
nony}gumomy pemeHni, _nqn "omexHon" Bner [OHUMAeTCA YrJaoBas
TOUKa, pacnoJombHHAd ~HA TOA e rpanulie OfIP,” YTO. M NpemHsd
Touka {nas AsyMepHoR OIIP - Ha TOA Me CTOpPOHe MHOI'OYTOJBHHMKA,
BIS  TPEXMepHOA -~ Ha TOM Me peGpe MHOTOTpaHHMKa, M -T.[.).
Ecau HeKOTopah YyrIoBas TOUKA MMEET HECROJBKO CMENHHX, TO Bh-
WMCIHfadbNAT  TpoLeypa MeTORA ocecneuMBaeT nepexon K To# us
HUX, A KOTODOW yﬂqueﬂne ueﬂeﬂoﬁ fysxuus 6yner HaUGOIb M,
Hpoigec nepe6opa yIrIOBHX Toqéx onp HOBTOpHeTCﬂ noka He dy* :
neT HafijeHa WouKa. *xofopoﬂ\cbOTBeTCTByeT aKCTgemyM ueﬂeaoﬂ

(I)yHFLﬁm‘E,\ EEREEEN LS o
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V/‘1~5~2- OnpefielieHne HAYAILHOI'Q. BONYCTHUMOTO .
) CasUCHOTO pellieHus

Ina sapaud, MNOpelCTABIEHHOA B CTaHjapTHoM QopMe, Koau-
YeCcTBO NepeMeHHHX OOWYHO 6OJblle, UYeM KOJMYECTBO OTrpPAHUUEHUM.
MoaToMy AAA HAXOMJEHWA HAUARbHOrQ pelieHWs 3azauM  (cooT-
BeTCTRYIOWETO HAUANBHOW YraIoBo# Touxke OfP) TpelyeTcs BHPABUTH
m NepeMeHHHX (T.€. KOAMUECTBO MNEepeMcHHHX, DABHOE KOAWUECTBY
ypABHEHUMA) uepes oCTalbHNe N-M HepPeMeHHWX, MPHUHATH 3TH n-m
NepeMeHHHX pPABHHMU HYMO #, TaKuM ofpasoM, HalT# 3HAUSHUA
m NepeMeHHHX. IlepeMeHHue, BHAUYEHHH KOTODHX NPUHMMARTCH DaB-
HEMH HYJIO, HashBAOTCHA HEOASHMCHHME, & OCTAJbRHE M NePEMeHHH -
OasHCHuMY. SHauehni OasHCHHX NepeMeHHHX HeoTpuLaTelbhn (He-
KOTOpHe M8 HHMX MOTYT OK&3aThCA DaBHHMH Hyao). RoiuyecTso 0a-
BHCHHX II@DEMEHHEX BCErlia PaBHO KONHYECTBY orpaﬂuqeﬂuﬂ Hah-
JleHHOe TakuM O0PAsOM pemleHHe HA3WBAETCH HAUAAbHHM AONYCTHMHM
Ga3HCHEM pelleHueM. OHO COOTBETCTBYQT. BCEM OrpaHnyeHMdM (T.e.
SBAALTCH HOMYCTHMbM) .

Mpowe Bcero HaATH HaualbHoe pemieHMe B CAyYas, KoOrja B
KAXIOM OrpaHAuUeHuy ecTh NepeMeHHad, KOTOpas BXOAMT B Hero ¢
Ko3PMuMeHTOM -1 M NDPH STOM OTCYTCTBYET B APYI'MX OTDAHMUEHH-
AX. Taxkue nepeMenHne NPUHMMAXTCA B KauecTBe GasucHuX {oOpa-
BYNT HauaJbHhfi Gasuc sajauM), OcTajpHbe (HeGasucHWe) nepe-
MeHHHe NPHHMMAKTCH DaBHuMM HyJo. TakuM oOpasoM, OasucHue ne-
DeMeHHHEe NDUHMMAT 3HAYCHWd, paBHWe NPABHM YACTSM O paHHuue-
HH. , !

Takum 00pasoM,  HIJA NOCTPOeHHA HauyadpHOro 6aauca saflaud -
TpebyeTc, UTOOH B Kamnoé orpaHuueHue 3ajaun (1.7),(1.8)
BXOEMIS TNepeMeHHad, WMEEAR KOSGOULMEHT 1 X He BXOLANAS B
Ipyre ypabHeHusi (CasucHad fiepeMenHad). JMHorga Takue nepe-
MeHHHe TMOABJANTCA B KAMIOM OTpaHMueHUy B XOLe NIpMBeJieHud 3a~
Jauy Kk crangaprioff dopmve. B cayyasx, HKOTAa B CHCTeMe HeT m
GasHCHHX fepeMeHHHX, WX CO3JalT C NOMOUBI ClelMalbHbX CIOCcOo-
Gop (3T0 HasHBaeTCA NOCTPOSHHMeM MCKYCCTBEHHOTO OGasuca).
YckyceTBeHHNN 6asuc oOWUHO TpebyeTcsd CTPOMTDh, €CJU B MCXOXL-
HOR cHCTeMe OrpaHvueHM# (1.1) uMeloTcd OrpaHMueHMs - pa-
BEHCTBA M. "He MeHblle". [IpU UCNOAbSUBAHHM MCKYCCTBEHHOrO Ga-
3yca HAUaAbHOE pelieHWe OKABHRAETCH HeNONYCTHUMHM; QT Hero Mo
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onpefieJleH HM aJTOPHTMAM BHIOJHAETCA Nepexol K HauaJbHOMY fio-
ycTHMOMY pelleHu (cM. pasfen 2).

Hanpuvep, Aad 8ajauy  pacnpefleJeHMs  pecypcoB (1.3),
(1.4), npupefieHHoR K Buny (1.9),(1.10), B KayecTBe GaSMCHHX
nepeMeHHHX  BHOUpalOTCA OCTATOUHHE nepeMeHHbe Xn+1' A
xn+2""'xn+m“ OcraibHie nepedeHHbe (X, Xp,....X)) cuMra-
wrca HeCasMCHHMA (npunyuanTCﬁ PaBHHMI Hymo). Orcwopa. Haxo-
aaTcs aHAUCHHH QqBMCHuxf nepeMeHHHX = ( HayaJbHOe - pelieHMe): |

+1’Bx' x=1,...,mﬂ Takce pemeH#e AONYCTHMO, HO HEONTHMEIbHO
(ueseBas QyHKIMA paBHa HYJ0); IO COIEPXATEJbHOMY CMHCAY OHO -
COOTBETCTBYET CIyyam, KOTAS HUKaKye HazieMsl He BHIYCKAKXTCH.

Havanmbtoe pemenve i samaud Biia (1.3), (1.4) cooT-
peTcTByeT yrJoBo#t Touwe O]JIP,i 3aiaHHOA OrpaHuueHMsaMM Ha HeoT-
pHLATEAbHOCTD nepemeHrHX  (T.€. ' OrpaHMuEeHUAMH XJ>~O.
j=1,...,n), TaxuM oCpasoMm, yriosofi Touko# OfP, COOTBETCTBYIN-
mefl HAYAJbHOMY pelleHup, 37eCh ABAASTCH HAYAJ0 KoopauHar, Ile-
pexon K CMexHOHM yrioBo# Touke OJIP cOOTBeTCTBYeT 3ameHe ONHOA
nepeMeHHOA B Gasuce, T.e. YlAJeHHI0 M3 Oasyica ORHON NepeMeH-
HORA M BBORY B Hero Zpyroft. Ilpolieiypa CHMILIEKC-METOZa obecne-
UMBAET M3MeHeHWe Gasyca, NpUBOLALLe K MAKCHMAJABHOMY DOCTY
‘HeseBOS GYHKLIMMN. ! ’ .

. v
1.6. 3. Anrbpuwh'peaﬁuaaunn cumnneuc-meTona
»

Pemenie_saziay_c' NOMOUBIG CHMIIIERC-METONE  BHIDARRETCH _C__
WCTIOJbIOBAHHEM CHMILIEKC-TAGHMLL. _ ANTODHTM ~pefieHUs MPH STOM -
peanuayeTcs B cJejyiolieM NOpAZKe.

1. Bapgaua JuHefiHOro NporpaMMMpOBAHMA CBOAMTCA K CTaH-
naprHoR gopme (1.7),(1.8). B

2. OnpepensieTcsl HauajbHoe pemieHye. I[IpM 3TOM, ecJM He BO
BCeX ypaBHEeHUAX CTaHnap§Hoﬂ mop&u sanauM  uMenTCA OAasuCHHe
llepeMeHNble, TO AJAA DelleHUR 3afiayud cAenyeT NPHMCHHTD OAHMH H3
METOROB NOCTPOEHHUA HCKYCCTBeHHOT'O 6asdca. B JAHHOM ONHCaHMM
aJropHEMa npepnoJaraeTcd, UTO craHiaprHas fopma sajauM uMeeT
BUA (1.9),(1.10), T.e. B MCXOAHOA MOCTAHOBKE 3ajaud MCOJb-
30BAJNCH TOABKO orpaﬂuqénnﬁ'"ne Goabme”.

3. lleseBas QyHKUMA 3aNUCHBAETCH B BHIE YDaBHeHUS

i o

. T
,E - (31ao<)(1 - CZ*XQ - - Cn*xn =0.
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J s No naunM aanauu COCTABAAETCH MCXONHAA CUMIINEKC- Taﬁ‘
ania; 4

N Tabauia 1.1
BasKCHHe \
filepemeHHbe Xl X2 e XS N Xn+m PelieHue
E ~¢1 Cp o] Cg feot ] Crim 0
Xnet Mgl Mool Mg ] Maem By
X2 Ay Ao 1+7] Aes o] Aetnm Bo

A A R Y

X, Ay | A ] A [ Ar(nm) B,

Pe e s aap e senae

Xm | At | A2 ool Bus | Amonem B,

Kak BHAHO, B NepBOM CTOJOLe TAGIMLN YyKasaHW Oasuchue |
nepeMeHHhe, B NnoclepHeM crosbue ("PeulieHue") - uX 8HayeHud, a B
TAKMe BHaueHWe [ledeBoR JyHKiMKM. B sarosopke Talauun nepe- K
UHCAANTCA BCe WCHOJAb3yeMhe NepemeHHHe (BKAuas ocTaToOuHue,
HBONTOUHHE M MCKYCCTBEHHWe, €CIM OHUM eCThb); B JAHHOM ONMCa-
HUY TpejloNAraeTcs, UTO B 3aflaye eCTh TOJABKO HCXOAHWEe M
ocTaroulde mepeMelttie. B CTpoKAX TAOMMUH yKasupalores Koafdu-
UHeHTH Or'paHUUYeHH) 3ajauu.

8gech Cp4=0,...,C =0 (72K KaK OCTATOUHHE fepeMeHH:He
He NPHCYTCTBYNT B uedepol yHKkuMH). B cToabuax, COOTBETCTBY-
WX OGa3KCHHM NepeMeHHEM, COIEPMUTCA TOJBKO [0 OLHOM eJuHHLe
(pag Xn+1 ~ B 1-H CTPOKE), OCTalbHbe -~ HyH:H, T.e. Ajj-o,
1>n, J4n+i. : .

5. Ecay Bce rosdduilenTs B E-CTpoke HeOTpMUATENBHH, 3ITO -
03HAayaeT, UTO ONTHUMAJbHOE peleHMe HANIeHO, W aiTOpUTM aaaep~
Haercd. MHaue -~ BHNOJAHAETCH CJeAYWMMA war.

6. ¥ uuchna TeKYWMX HEGASHUCHHX MeDEeMSHHBX BNGHpaeTCﬂ
flepeMeHHas, BKAYaeMad B HOBHE 06asyuc (3TO BRJAOYSHHE HOJMHO
NPHBOZIMTD K yAyulleHWDO 3HAueHUA LeaeBoR ¢yHkimM). B ravecTse
TaKoN NepeMeHHOM BuOMpaeTcH nepeMeHHad, KOTOpOH cooinewcwny—

1eT, MaKCHUMaJbHHI N0  MOLYN0 OTPAUATEAbHHH - KOPPRIMeHT— B
E- -CTpOKe. TaKkoA croco6 BhHOOpa OOBACHAETCS TEeM, UTO OTpHIA-
TEAHHHA KDc@QuuneHT B E-CTpoke COOTBETCTBYET NOJONUTENBHOMY
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Koo dIULIMEHTY CaMon nelleBOR $yHKUNY (T35 Kag ard KosdduleHTH
pallicHBalTcA B E-CTpOKe © OUpaTHHM BHAKOM); BHAUNT, YBeJHuH-
pas COOTBETCTBYWIYD HEDEMEHHY, MOXHO YBEJHUMTD 3Hauerye E.
Ru6Cp MAKCHMAJBHOIO NO MOAYJIO OTpuuaTebuoro 3JEeMEHTE 03HE~
yseT BKJIUEHNE B OABMC NepEeMeHHOR, yBeMueHue KpTOpoﬂ NIPHBO-
T K MaKCMMaﬂbHOMY\DOCTy llesieBOA QyHKUMK. - Y-

flycTp nJAf BKJOYEeHus B Oasuc BHOpaHa nepeMenHaﬂ XS UM*J/ 2
oroafell ¢ HOMEDOM S OYyAeM HaSHBATD ' BeJylMM (paapem Do tLLﬂL}}‘K ﬁy

7. BubupaeTcd nepeMeHHad, HCKAnUaeMas ua Gaanca. ﬂna
3T0r0 BHUMCJIAKICA OTHOWEHMA snemeuTos TEKYHETr'c PelleHns K wﬁﬂ“7
aJeMeHTaM BeAYHero croatdua: Bi/A (aTM/OTHO!eHMH HaswBawTed ~
CHMIIIEKCHBMA OTHOWEHMAMM) ., CHMIIIGKCHHE OTHOMEHMA  BHUMCJAANTCSH
TOZbKO JJA NOJOMATEIDHHX 3JEMeHTOB paspemaniero CTOXGHA
(Ais>0 i=1,. ..,m) ngemeﬂﬂax, KOTOPOA COOTBETCTBYET  MMHM-
MAJIbHOE CHMILJIEKCHOE OTHOWCHMEe, HCKIYaeTca M8 Oasyca. CTpo-
KY, COOTBETCTBYWUY® HCKIOUASMON fiepeMeHHOA ( 0B0oaRaUMM ee HO-
MepOM I'), HasHBAWT Belymel (paspemanmest) CTDOMONW, & SJAEMEHT
Ha NepeceuypHUM Belyuehd CTPOKM M cTOJI0LA (Ar53 = Benymuu
(paspemalmyM) 3JeMEHTOM. Yoo : '

Taro# cnoco® BHGOpa HepeMeHHON nnﬂ UCKIIOYEHUs M3 Gasuca
HMeeT cJenyolee o60ocHOBaHMe. IIpH BRINYEHMM B 6asmuc HOBOR ne-
peMeHHO! ee 3HAUEeHMe (KOTOpOe paHblle OHMO HYJEBHM) YBEJIMUM-
paeTcd. UYroSH MO-NpexdeMy cobJjiojalnch Bce orpasduenus (1.9), - {
B KamioM U3 OTpaHyueHn#t NOJxHA YMeHLUATHCH COOTBETCTBYLmAS
GasucHan nepeMeHHas (HeGa3UCHHWE MePeMeHHHe He MOI'YT yMeHb-
WAThCA, TAK KAK OHM DABHH HYJI, & HA BCe NepeMeHHWe HaJjara-
eTCA TpeGoBaHMe HEOTPHUUATEeJbHOCTHM). YBeauueHMe SHaueHud Je-
peMeHHOR XS BO3MOKHO JIO TeX MOp, MOKA OfHA M3 GYBUCHHX Mepe-
MEHHHX He CTaHeT PaBHOM Hyo. CUMIIJEKCHOe OTHOWNEHME IO3BOJA-
€T ONpeHesUTh, Kakad K3 GCasUCHHX MepPeMeHHWX [epBo# CTAHO-
BHTCA HyJeBOA (T.€. BHBOAUTCA M3 6asuca).

8. BunoayseTcs npeoﬁpaaOBaéue cuMnaexc-TabaulN e cae-
LYK TIPABASAM: | ’ ‘ N

BoE 3le M“HTH Belyliest CTPOKH neunTCﬁ Ha Benymuﬁ 3JIEMEeHT

/ , .
Mg = Api/hes, BL - B/ | (1.11)

- OCTAJbHLE 3JEMeHTH Tabanln npeoOpasymTCﬁ no fopmynam
N %M«f guff/“’c&af« 2. /- P
A : 19
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A - rs Ti is
i} ArS
a CJ*AK‘S—AIW*C V4 E*AS—B * C
k| Ars Ars '(1‘1
g’ . By xArg - By %Ay
! TS
3necsh EO - . 3HaUcHue UeJeBON QYHKUMKM (B WCXONHOR chn§

Jekc-Tabinue Eg=0). i
Rax BuaHo M3 dopMyn, sJeMeHTH E-CTpokM M cToibua pemo-§
HUA fOABEPranTCs TeM % NpeoOpasOBAHMAM, UTO B OCTAJNbHHER
SJeMEHTH CHMIJeKC-Ta0mMUW. B peayasTare HAXORUTCA HOBOE pe-f
Wende (T.e. 3HAUEGHWA HOBWX GA3UCHWX NEepPeMeHHHX) M HOBOe 3HA-[
yeHue neJepod PyHkipK, SIeMeHT Ars OKasuBaeTCH paBHbiM 1, SFEN
BCE 3JeMEeHTH BeAymero croJoua (kpome Ars) - paBsbiMy 0. Taruu
obGpaaoM, cmuca dopmya (1.11),(1.12) B ToM,  YTO B peayasrare §
" WX OpMMeHeHUs HOBAA GasHCHAA NeDEeMEeHHAd NPUCYTCTBYET TOJBKO
B OIIHOM OrpasWueHmn c KosdduupenToM 1, & B APYTHX - OTCYTCT-
ByeT. [lpeoOpasopanie E-CTPORM COOTBeTCTBYeT BHDAMEHNO LeJeBOY
BYHKIMKM uyepe3 HOBHe HeCA3UCHHE NepeMeHHHE.
o pesyanaTaM npeoﬁpaagﬂgﬂnﬂ_cmngnmcﬂ#ﬂnﬁaa _CHUMILIEKC~
Taﬁnuua. T

Tabanua 1.2
Basuchne '
nepemernte| X o foo] X |-oo| Xyep | Pewenue
E T % 0 T | %
Ay i1 | Mz 0 Mivm| BT
Ry 21 | A% 0 o | B2
et 4 N | -
%5 ' A | Are |’ ' iy |"‘l A (nem) | T
x i A’ i > § 0 | N ’ I B'
i [ Am ] n2 | oo Bmm |
Brecs X, X XS;...,th~ nepemexﬂue, cocTapisonpe Ga-
8ue Ha naanoa nuxne peweHud (T.e. HEKOTOpbe M3  NEePeMEHHNX
X, x2 s Xpas MBIEKCH iy, 1s,. "’im NPUHUMANT SHayeHud us

nuanaaOHa 1,2,...,ntm).  Ha xasgom wMiie b Gasuce daMeHAeTCHA
OliHa RepeMetHas. :
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o BuIoHATCS BO3BPAT K mary !L,ﬁ

o OKOHUGHWN peamsaly¥  airopWrMa B CTOIOLE “Pemehye”
4aXOAATCA BHAuUeHMA NMepeMeHHHX, BOWEZIMX B OHTHMaJAbHHA Gaswuc,
5 TAKNe BHAUeHwe LieJeBOM QyHKIMM, COOTBETCTBYNEEe ONTHMAIL-"
HoMy Detienuio. [lepemenHbie, He BolleAmue B’ ONTHMANbHHR Ga%uc, B/
ONTHMANBHOM DeleHMM PaBHH HYJN, A

( . ) '
[lpUMe YaHms. ‘\ s
1. IHpn nepecuete CUMIIEKC~TabAMLH ueﬂecoocpaano TNOJABBO-

paThed cJaef M NPaABRIOM (npasnno npﬂmoyronbﬂnna)

A A S

rs\J ,t; rj : o , ’

\ il K e . )
v

1s/l FAiJ : ' -

- pe. nepecunTuBaeMuﬂ ¥ BeIyUMA 3JNeMeHT oODaaynT npﬂuoyronb- 10§ﬂby
HHK; M8 TIPOMSBE/EHUst NMEePeCUNTHBASMOrO H pPeepelamiero BIeMeHr
Ta BWUMTAETCH NPOHBRELEHME IJNEMEHTOB, pACHOJOMSHHbX Ha HDY;
TOA AMAroHady 3TOro NpAMOYTOJAbHHMKA; pes3yabTaT nénnTCﬁ)na Be-
AyIMA 3JeMeHT. ' ]

2. Ecan Ha mare 7 (BHOOp NepeMeHHOR, HCKIOUASMOA KB Ga—
3#ica) OKA3HBaeTCA, YTO Bee 3JEeMEHTH Beayimero cronﬁya.owpuua—
TeJbHH WK DABHH HYJ0 (Ais<’0’ i=1,...,m), 3TO O3HAUALT, YTO .
8HaueHue HOBOW GA3MCHON MepeMeHHOW, a 3HAuMT, ¥ BHAUeHME UE- H
JeBoA QYHKIMM MOMHO YBEJMUMBATH HA CKOJb YI'OJHO OOJBEYO Be-
JHUKHY , He Hapyllas H¥ OHOTC W3 OrpaHMueHull sajiaul. - Takon
cayyafl HasHBaeTCd HeOrpaHMUeHHHM pelleHMeM. B peaJtbHHX B3apa-
yax 3TO OOHYHO YyKasnBaeT Ha ommOKY B NOCTAHOBKe 3afayd, Ham-
pBMep, Ha TO, YTO HeKOTOpOe OrpaHUyeHue He YUTeHO. )

[
1.6. OCHOBHbE 3a3JauM aHamus3a ONTUMANBHOTO pelleHus
Ha 4yBCTBUTEJbHOCTD t

B OKOHYaTeJbHOM CHUMIICKC-TabGJHile, COAepMamed ONTUMAIb-
HOe pelieHMe, = COZepMMTCHA He TOJbKO CaMO ONTHMAJIbHOE pelieHue,
HO ¥ gApyras yefopMauus. Ha OCHOBe HocleliHel CHMIJeKC-TaCauly
pelialTCd  B8AjAUM  aHAJM34 HA UYBCTBHUTEJLHOCTD - Ofpefielieue
BANAHNA WSMSHEHWM B MCXOJHHX AAHHHX 38L3u¥- Ha ONTHUMAJbHOE

pemenrie. MHTepnpeTalys CHMIJGKC-TASJHLN ¥ QHAJIN3 H3 YYBCTBM-
21
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T@IPHOCTD NOJHOCTRI SEBHCAT OT COEPMATENbHOTO CMHCIA KOHK-
peTHON sajauM. .

Huxe paccMATpPHBATCH BONPOCH MHTEpNpeTaluy CHMILIEKC-
TalJuup ¥ aHaausa He YYBCTBUTEJBHOCTD HJf 88J&Yd O pacnpepe-
nesuu pecypcoB (1.3),(1.4). lpepnosaraercs, Yro sajgaua pema-
eTC# Ha ocHoBe cTaHpaprHOM fopmn (1.9),(1.10),

1.6.1. Craryc pecypcos
o crarycy pecypch ZReJATcd Ha Zeduupurabe M HefeduiuT-

Hile, ECIW HEROTOPHA DECypc LpH pealnsalliii ONTUMAJBHOTO TAGHA
DacXOIyeTCs  NOAHOCTH®, OH HASHBAGTOA NEQWLWTHHM, CCIA §e

NOBHOCTRO. = HeRCDUHUEHbM.
CT&TYC pecypcob onpepejgaeTca 110 3HAUEHUAM OCTa‘I'D‘lHHX_
NepeMennbX X .1,X . 0,. ., X 4, BBEICHHNX B CHCTEMY OrpaHuue-

HUA, Axd NpHBeleHUs ee K cTaHZapTHo# ¢opme. Ms cHcTemu (1.9)
BHAHO, YTO 3TH NepeMeHHWe O003Haualwr OCTAaTKH _pecypcop INpH
pealusaliyu ONTHMAJbHAIG.LJEHE. ECAM HexoTopas ocTaTouHad fle-
pgﬁ%EEéE:X;;;:§§oqu B_ONTMMAIbNOE DEUeHMe. N0 CORepmaTelb-
HOMY CMHCJy 3TO O3HAuyaeT, YTo COOTBeTCTBymmMﬂ (1 n) pecype
HpH pealusallid ONTHMAILHOIO MIaHa PacXOAyeTcA He NOJHOCTHI,
T.e. HBIAETCA HEHeéﬂﬂﬁTﬂuﬁ\mﬂégéQGHue nepemeﬁﬂoﬁ Xty PABHO .
oCTATKY COOTBeTPTBymmeFO pecypca. ‘Ecan ocwaroqnas nepemeHHa j
HS BXORWT B ONTUMAIBHWA GasWc (T.e. PaBHA HYJ0), STO O3HAuA:
er, uTo OCTBTOK pecypca paBeH Hynm pecypc pacxonyeTCﬁ nox
HOCTBD, T. e. OH Te(uimreH T
" VBeauueHue sanacos JTePHLMTHHX PECYpCOB [I0BBOJAST YBENM~

uMTD BHAUCHAE, TEHEBON . Oy RN, — & CHiRGHHe "STUX Banacos npH-

aonuw K yMeHblieHHi LieJeBoR @yﬂxuuu. YBeJMUeHHe Bafacop Hefe-"
@uunTaux pecypcoB Beerga Hedéaecooépasno (oHO He BJMRET Ha
BHAueHWe uesesoR dyuximm). Banac gggg@uunTﬁoro pecypea MOXiO
YMEHBUMTD HR BEAMUMHY ero OCTaTka (r.e.” " SHaueHu coor-
BTCTBYWIeA fepeMeHHOM X ) 663 KAkux-IHO0 U3MeHeHUA ontH-

MAJBHOrO ILIaHA,
MBIBHOTC

1.6. 2. TleHHOCTbH DECYpCOB

[eHHOCTP pecypca - STO BelWuUHa YBEAMUCHUS BHaueHus ue- '
AeBOR QVHKUMM DY YBelMUEHHM 3anacoB JJaHHOTO pecypca Ha eam-
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\

_HHLY. (unn COOTBETCTBEHHO BeJMUNHA YMEeHbHMEHUS neneaon PyHKR~
ypM [OpH CHHWSHHMH Banaca pecypca). Hpyrue [pyr¥e HasBAHME 3 3T0ﬂ i Bedu-~
quHE - TEHeBAd (CKpuras) lewa. B CHMILIEKC-TECAMe, COOT-
peTCTBYOEER ONTHMAJbHOMY DemeHHO, TeHeBHe LEHH cofepsarcd B -
E-cTPOKe H NPeACTaBinT coGoA Koawﬁﬁuueﬂfu np# OCTATOUHHY
nepemMeHHbX , COOTBETCTBYIUMM OCTATKAM pecypcos Taxkum obpa-
30M, €caM nepeMeHHad y ofosHayaer 0CTATOK i-r0 pecypea,
10 UEHHOCTB 3TOro prcypca paBHa Ko3ddMIMEeHTY E—CTpOKu npu
nepeMeHHoR X . ..

OcTaToyHhe NMepeMeHHWe,  COOTBETCTBYwUMe  HeleGMUMTHHM
pecypcaM, BXOAST B GasuC ONTHMARALHOIQ DeNeHMs, NO3TOMY Ko3d-
PUIMEHTH OpH HUY B E-CTpoKe TaGIMUl ONTHUMANPHOTO ' pemeHHd
paBHH HYJA0. 3TO BHAUMT, YTO LEHHOCTH 3THX PECypcoB paBHa HY-
Jo (yBeJHUeHHe MY 3alaca He yBeJuuuBaeT NDUOHID).

XoTd LEHHOCTb pecypca HMeeT TY.MXe DasMepHOCTh, WTO M
KosQHUMeHTH teseBoN QYHKUAM (OGHYHO - pPasMepHOCTH  AEHEAHOM
efMHUIH) , 3TO He TO Xe camoe, YTO lieHa, MO KOTOPOA MpPOU3BO-

IWTCA 8aKyMNKa pecypca. -

1.6.3. AHauu3 HA YyBCTBHTEJBHOCTH
K M3MEHEHMSM 3anacoB pecypcoB

J3MeHeHMe B3aNacOB PecypCoB COOTBETCTBYeT H3MEHeHWw npa-
BHX yacTefl orpaHuueHufl B NMOCTAHOBKe 3ajauu

NycTs B peaydipTare Apemeﬂuﬂ 3agaur (1.3),(1.4) noayuex
ONTHUMANBHHA 6a3uc, . COCTOAmMAN U3 NepeMeHHhX Yi’Yz""'Ym (aro
MoryrT Ourb JuoSHe U3 IepeMeHHHX X1 X2 . ’Xn+m)r Ilycrs Ga-
3UCHbE NepeMeHHHe NpPHHAJN 3HAUYCHUHA coorsercwsenﬂo R1 Rz, v
Rm, a lUedeBad (yHKUMHA - 3HaueHue Z.

lipenosoxMM, 4YTO B MOCTaHOBKe sazauM (1.3),.(1.4) samac
HexoToporo (i-ro) JeduLUMTHOTO pecypca H3MeHEH HA BeJMUMHy d.
9ra BesuunHa (Bapualyd sanaca pecypca) MoMeT GHIb Kak , 110JO-
»iTeqpHOM (ecJam 3anac pecypca yBeJuuMBaeTcs), JaKk ¥ oTpuua-
TeJbHOA (8anac ymeHbmaerTcsd). EchM MoMeHeHue pecypea He BHXO-
IMT 2a ndﬁyCTummﬂ IuanaaoH (olpefleJeHue aroro audanasoHa Oy-
BeT paccMOTpeHO HUXe), TO AJAA M3MEeHeHHO# 3aJaud ONTHMANbHHE
2HaUeHWs GasHCHHX NepeMeHHHX (T.e. ONTHMAJbHOe DelleHue) cJle-
Byuoipe:
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Yy = R + Begpgyy*ds : 'k=1,..‘. m, (113

The Rk' k=1,...m, - 8HaueHHd OASHUCHHX MEepPEeMEHHHX B ONTUMAIB-
HOM pelieHHM HCXOJHOM 3anauy (0e3 uaMeHEHMS Sanacé pe-
cypea);

Ak(n+1) ~ KO3(UUMEeHTH CTONOLA OCTATOUHON NepeMeHHON XnH
B OKOHUQTeJbHOA CHUMILIEKC-TalMuUe AJA HCXONHON
SajauM..

BHauekHe LeJeBON QYHKIMK AAA OﬂTnmaﬂbHOPO pemeHUA HamMe P
HeHHOW BajauM cIepyomee:

E=2Z+ Fn+i : (1.14

e 7 - BHaueHWe neleBoR (QYHKUMM NS ONTUMAILHOTO peileHHUs

HMCXOAHOW Bafaum;

- Ko3ddunMeRT E-CTPOKM NPH OCTATOUHOR NePeMeHHOR Xﬁ+1
B OKOHYaTeJJbKOU cnunnexc Tadauie (UEHHOCTL i-ro pe-
cypca)

Fn#l

b copepxaTeIbHoMy cbcay gopmyas (1.13),(1.14) osHaua-
0T UBMcHEHHe OCDEMOB NPOMBBOACTBA, OCTATKOB HeleUUMTHHX
pecypcoa M BeJWuUMHH NMDUOHJHM NDH MSMEHEHHM sanaca Ae(UUUTHOrO
pecypca.

Takum ofipasoM, fAd HCCHAefIOBAHUA BANAHUAA USMEHEHUH 3a-
naca pecypca Ha ONTHMANbHOE pelieHHe HeT HeOOXONMMOCTH pelaTh
8afiauy 8aHOBO (¢ HOBWM OrpasuvyeHueM). Jud HaXOMIeHWA ONTH- g
MAJBLHOIO pelieHHs LOCTATOUHO [0 OHOHYaTEeJbHON CHMIIeKC-Tabau- H
te MCXONIHOK Bafiaud COCTABMTH ypaBHeHMa (1.13), (1.14) u nox-
CTABUTh B HUX BeJMUUHY MaMeHeHud 3amaca pecypca (8HaueHue d),

¥MaMeHeHWe sanacoB pecypcob (T.e. HOpaBHX uacTell OrpaHu-
YeHMA) MOMET NPHMBECTH K HEeJONYCTUMOCTH ONTWUMARBHOIO Gasyca,
HAfIGHHOTO AJA WCXONHOW 3ajiaud. “faK Kak HA Bee  NepeMeHHue,
HCMoabpByeMHe B Bafiave, HaxdajwBaeTcd TpeSoBaHHWe HEOTDHLA-
TeAbHOCTH, MONYCTHMHY NManasoH MBMEHEHHS sanaca 1-TO pecypca
(T.0. IMANA30H HONYCTUMHX BHaMCHMA d) _HaxozAT #3 CHCTBMH He-

. DABGHCTE:

\/Yk - Rk + Ak(nﬂ)*d >0 k=1,...,m (1.15)
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Bce SJEMEHTH 3TOR CHCTeMu HEDaBeHCTB MMEeNT TOT Me
cMbicA, uTO ¥ B (1.13)

MiycTh RA BapHalMM i-ro  pecypca  HaAfileH  JvanasoH
(Di’DZ)’ Op# KOTODOM BCe HepaBeHcTsa (1.15) sumoayawTca. 3TO
osHauaeT, YTO NpH JWOOM MSMEHEeHHK sanaca i-ro pecypca Ha pe-
auunHy d,  TaKkyo, 4TO D1 <d < Dy, COCTAB NEpPEMeHHHX B ONTH-
ManbHOM 0asuce OCTAeTCH. TAKNM Xe, UTO M 6e3 TaKoro MsMeHe-
Hud. ONTHMAJIbHHE B8HAYENMH OABUCHHX NepeMeHHbX W LieJeBo#d ¢yH-

KuMM NPH TaKkuX MBMeHeHMsaX HaxopdTes no fopmyraam (1.13),(1.14).

Buxoji 3HAYeHWA d ¥3 [AMANA30Ha, BalaHHOTO  CHCTeMOM
(1.15),  TpUBOIMT K HeJONYCTHMOCTH Gasuca, HANJeHHOro AJS
HCXOOHOW 3ajauM, TaK Kak ofina M3 OaBUCHHX NepeMeHHHX OKaBH-
paeTcs OTPHUATEABHOA. Ilpu 3TOM RJA PelleHMs COXpaHsdeTcd NpHs-
HékybnTMMaﬂbHOCTM (TaKk Kak KoafduuMeHTH E-CTDOKM e M3MeHA-
pred, T.€. OCTalTCA HeoTPHLUATEAbHHMM). B 3TOM clyuae HeoOxo-
I¥MO MCKATh HOBHR 0asic, T.e€. pewardb 3afiauy adMoBO C Camoro
Hauana MWAM  HCIOJBI0BATh CliCLMAJbHHE METOAHW HepeXola K Jo-
NYCTHMOMY DelleHMic {( HanpuMep,  HBORCTBEHHNR CHMILIEKC-METOR,
paccMarpuBaeMbl B paafiede 1.7).

TlpuBeieM OOOCHOBaHME pAcCMOTPeHHOFD MeTOofa aHaJusa on-
TUMAJbHOI'O DEelWeHNs HAa UYBCTBHUTEJHHOCTHE K M3MEHEHMAM NpaBhX
yacTeh orpaHuuesyp. IlycTp sanac i-ro pecypca M3MeHeH Ha Be-
aunyy d.  IlpaBas vyacTb {-ro orpaknuenus B (1.3) OyneT HmeTh
BHA Bj+d; Ipyrue OrpaHHUYEHUs He M3BMeHATCA (T.e. KX MOXHO
NpeICTAaBUTL KaKk Bk+0*d, k=1....,mksi). BBefieM B CHUMIJIeKC-
TabJauLly AOHOJHHTEJbHHW cToJbel Aaa kosdduumeHToB npu d. Ha-
yaJbHas CHMIJEKC-Tabauua OyieT HMMeThb CISAyOupMA BUIL:

TaGmua 1.3
BasucHbe P Koaddn-
nepeMeHHhe e elie Hye INEHTH
X X Xytm i
E TG T D 4
X Mg A oo [ A(em By 0
T | Bt | B2l o | Pe(em By 0
~ c;l lllllll L ----- L l I’ l )
Twr | B [ A2l T Bqm| B | 1T
B SEITTII e , . ) ey
Xn+m I Ami ] Am2 ] .. I Am(n+m)' Bm ' 4]
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Taxkum o0pasoM, cronfell KoagduuMeHTOBR MpK BapualK d B
HAYAAbHOA CHUMILIEKC-Tabzule OyAeT COAEPXATh OJHY eAHHHUY,
ocTalbHbe -~ Hyld. Takoh xe BUR OyleT uMeTh cToadel, COOT--
BETCTBYUHA OCTATOUHONA flepeMeHHON (xn+j). BBOJMMOR B orpany-
yeHde Ha i-A pecypc M BXOAANLEA B HavaJbHHA Gasuc., TaK Kak
SIEMSHTH CTOJOUA pelieHMA (A 3HAUMT, ¥ BASMEHTH AONOJHATENb-
HOI'O CTOJOIE) HUKOIAA He WUCHOJAb3YKHTCA B KauyecTBe BEAYUMX,
SAEMEHTH RONOJHUTEABHOI'0 CTOACHA NOABEPralorcd Tem xe npeol-
DA30BaHUAM, UTO M cToXbel] MepeMeHHOA Xn+j. NosToMy B OKOHUa-
TEJbHOA CHMILIEKC-TadJauue (coflepxalled ONTHMAJBHOE DeleHHe)
eronbell KoSPPHULMEHTOB NpU d ¥ CTOJGEl NEepeMeHHON Xn+1 TAKXE
OYAYT OIMHGKOBHMHM. Y3 3TOro BMAHO, UTO ONTUMAIbHWE BHAUeHUA
nepeMeHHHY M- liedeBOA (YHKUMM NpH M3MEHEeHMM NpaBOR YacTH i-TO
OFpAHHUEHUA Ha BeJWUMHY d MOT'YT ONTb HapjeHw 10 (opMynam
{1.13),(1.14). DrOT e BHBOX ABIAETCH OOOCHOBAHWEM HHTEpIpE-
Taudy KoadduuueHTOB E-CTPOKM NpPW  NepeMeHHHX xn+1'xn+2""'
X4y KBK USHHOCTER pecypeos.

Fead HexoTOpHA (1-A) pecypec ABJAAETCH HeleUUMTHHM, T.e.
pacxoayeTcd He NOJHOCTBIO, TO yBeJMUeHHe ero sanaca He umeer
CMHCJIA. . Balmac pecypca MOMeT ObTh YMeHblleH HA BeldUuMHY fepe-~
MEHHONA Xn+1 B ONTHMAIBHOM peligHMU (T.e. HA BeJUUHHY ocTatka
STOTO pecyprca). Oro  He HPUBOLMT K KaKMM-au00 MSMEHEHWsSM B
ONTHMAILHOM PellcHWM ( MSMEHSETCA TOJDKO BHAaueHHe camok nepe-?
MEeHHOM Xn+i)' JajpHenmee ymeHblieHue sanaca i-To pecypca Jle-
JaeT pelieHMe HEIONYCTHMHM, Tak Kak NepemenHas X ., NpuHuMaer
OTpULATESbHOE 3HAUEHHe; B BTOM Chyuae HeoOXOAMMO MCKAThH HO-
Bl Gasuc. :

1.6.4. AHaIMB Ha YYBCTBUTEMBHOCTD
K MBMEHEHUAM KO3QQULMEHTOB LiedeBol QyHKUMM

¥amenenne kosdduumenta ueneBOX (yHKIMM NO coiepmaTelb-
HOMY CMHCHY BAfiaui MONET OTDAMaTh, HAaNpUMEp, MaMeHehue uﬁuu
BHIIYCKBEMOT'O M3 JIe IuA.
. MowHO nOKABaTh,- UTC ecau nsMeHenxne KkoaduumerHTa upneBoﬂ
dynKimMK He BHXORMT aa Henoropuﬁ AvanascH (ompefeleHne ITOro
RMaNAs0HA GYAET DACCMOTDEHO HUXE), TO A M3MEHEHHON sanauu
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cocTas ONTKMAJIbHOTO, 0asHca ¥ 3HAUeHHd NEPEeMeHHHX B 3TOM Oa-
sce OCTAUTCA TaKHMA X, UTO H nng“ggiognoa‘aanauu {r.e. Ba-
dgqﬁ“déé“ﬁéﬁeuenuﬁ KoaPduLMeTa LeneBOA QYHKIMM), a MBMeH:-
eTCA TOJABKO. CTPOKA LeJeBOR GyHKUMH.

[ycTh B peayibraTe peuweHus sapaud (1.3),(1.4) nozydyen
onTHMAIbHHA Gasie, COCTOANMI M3 NepeMeHHHX YI,YZ....,Xm (310
MOTyT ObTDH Jo0He K8 TepeMeHHHX xl,xz,...,xmm). OcTanbHhe
nepemeHHbe ABISIOTCA HeOasuCHuMM (T. e, paBHH HYJN); OGO3HAUKWM
X KaK u&,Wé,...,wn. NlycTs B OKQHYATEJbHOM CHMIJEKC-Tabaulie
KO3(PPULMEHTH NPH HEGABUCHHX NMepeMeHHHX NPUHAIM BHayesma F,
F ,...,Fn; KO3QPULUMEHTH NpH GA3MCHHX NepeMeHHWX DABHH HYJ0.
nHayeHHe LUeJeBod QYHKUMM O0O0OBHAUMM Kaw Z.

ipennoJoxkM, 4TO B nocradoBke aanauy (1.3), (1.4) koad-
PuumeHT LedieBOR PYHKUMH Cj NpH HEKOTOpOA GAZHCHORA IepeMeHHOR
X. uBMEeHeH Ha BeJWuuHy d. 3ra Bapaumd koadduimeHTa LedeBon
QYHKUMH MOXET OHTDb Kax MOJOMHTEJbHOM, TaK M OTPULATENbHOM.
BHaueHus Ko3gduureHTOB E-CTPOKM AJA OKOHUATEJbHOW CHMIJEKC-
TaCaKLN H3MEHEHHOR 3a7aud MONHO HalNTH CJAeAYNiM O00DasoM:

Fi = Fi & Aged, (1.16)

rie k - HOMepa HeGA3HCHHX NepeMeHHBX B ONTHMANBHOM pemeHNH

MCXOLHOA Bajauu;

Fk - Ko3gduuMeHTH E-CTPOKH NpH HeGASUCHHX NEePEMEHHHX B
"OKOHYATEJBHOA CHMILIeKC-Ta0Jlle MCXONHOR 8ajaun;

q - HOMep CTPOKH, COOTBeTCTBYyOUe# nepeMeHHON XJ B- OKOH~
yaTeJbHOR CcHMIJeKc-TalJuue MCXOAHOR sajaud;

Aqk ~KO3(DHLIMEHTH CTPOKH NEepeMeHHOR Xj B OKOHYaTeJbHOA
CHMIJIeKC-TabJuie HMCXONHOA 3aRauM.

3HaueHMe UeJeBOR QYHKUMM A ONTHMANBHOrO pemeHWA Mame-
HeHHOA 3ajauy cJepyluee:

E=2Z + R xd, ) (1.17)
I'ne 7 - 3HaueHMe LeXeBON (YHKLUMHM AJs ONTHMAJBHOIO PeleHHH

, HCXONHOR sajauy;
R, - aHaueuue nepeMeHHON Xj B ONTHMAJBHOM DEHIeHMH WCXOH-

;
' HOR 3azauk
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Tip_conepmaTelbHOMY CMHCHY GopMyan © {1.16),(1.17)  soryT
OBHAYATD, Hanpuuép, uaueﬂeuue LeHHOCTeR pecypcos ¥ BeJHYMHH
npﬁﬁﬁiﬁ'n Pe3yIbTaTe UIMEHEeHUA ledh Ha BLTIYCKAEMO® vpjeane,

' " TaiuM o6pasoM, IAA UCCIeNOBAHHA BIMAHUA HBMeHeHMS Ko3d-
fuimenTa leaeBOR QYHKIMM HR peBYNbTATH pEWeHWd BajauM Her
HeoOXONMMOCTH pellaThb €€ 8aHOBO. SHaUeHHd NepeMeHHHX B ONTH-
MAJbHOM pelieHWH ocTalTcd Oe3 nM3MeHeHHA. A HAXOXLEHHWA HOBHX
LieHHOCTeN pecypcoOB M 3HAUYEHMA liedeBOR (YHKUMM HOCTATOYHO IO
OKOHYaTeJbHOA CUMIIEKC-TaGAMlle MCXONHOR B8ajauM COCTABUTH
.ypaBHeHust (1.16), (1.17) U NOACTABUTH B HHX BeJUUUHY HU3MeHE-
HHA Koammuuuenwa veseson QyHKuMu (T.e. BHauehue d).

' 157 WameHeHue KoagduuueHTa UereBoA GYHKUMM MOMET NPHBECTH K
HeOUTHMATILHOCTH  Gasuca, HAMNEHHOro ;s MCXORHOR ~ Bajauu.

TpMBHAKOM ONTHMAIDHOTO pelieHHd ABIAETCH HeoTpuUaTeAbHOCTD
"BEEX KO3(IMUMEHTOB E-CTDOKM. [OSTOMY HMANAas0H M3MEHEHHA KO-
sdfuumerTa UeleBOA YHKUMK NPU NEpeMeHHOM X., He HPUBORAWAX
K HeONTUMANBHOCTY HafiferHoro Gasuca (T.e. AMANA30H JONYCTH-
MbX BHAYEHMM d), HAXOIAT M3 CHCTeM HepABeHCTB |

/
Fk = Fk + Aqk*d > 0- . ‘ - (1.18)

Bce aneMeHTH 3TOA CHCTEMH HEPABEHCTB HMENT TOT Xe
cMecd, 4TO M B (1.16).

Niyerp ama kosduimenra C, Ha@feH AMANASOH (01'02)' npH
KOTOpOM BCe HepaBeHCTBa (1.18} BHIOJHAKTCA. OTO O8Hauaer,
yro npu JoGoM KaMeHeHUM koadduiMeHTa UedeBofl GYHKUMM NpH Xj
Ha BeJWUMHY d, TaKyp, uro Dy < d < Dy, cocTaB HepeMeHHHX B
ONTUMAABHOM Gasyuce M MX SHAUSHHMA OCTAWTCA TaKUMU Xe, UHTO H
Ge8 Taxkoro U3MeHeHMd., DBHaueHuUd 3JAeMEHTOB E-CTPOKU NpU TaKUX
uaMeHeHuax Haxoudares no dopmynam (1.16),(1.17). .

Buxoll anauyeHus d u3 JuanasoHa, BafaHHOrO  CHCTEMOW
(1.18), TPUBOAMT K HEONTMMANBHOCTY Dasuca, HAWAEHHOTO Aas
HCXOLHON 3alaul, Tak Kak OfuH M3 Ko3ajpduiueHTOB E-CTPOKM oKa-
8HBAETCA OTPHUATEJbHHM. PefleHde IpY 3TOM ocTaeTcd HOUYCTH-
MbiM, TaK KAk 8HAUEHMS 6asyCHHX NepeMeHHHX He HaMemsored. N
TICHCKA ONTHUMAJNPHOIO pelieHWa B BSTOM ClAyuae HeoOXOZUMO onpelie-
ISTh HOBMA G2sMC, T.e. HpojolxaTh DelleHMe Bajaul  OOHYHLM
CHMILIEKC - METOJIOM. R
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1.7. JIBOACTBEHHHA CHUMILIEKC-METOX - ,

JiBOACTBEHHHA CHMIJEKC-METOL OOWUHO NDUMEHAeTCH AJA NO-
ucka HOBOTO ONTHMAJBHOTO pelieHMs B TeX cayyadX, Koraa k sa-
pave, A8 KOTOPOA yXe MMeeTCH ONTHMaJbHOE pelieHue, noOaBA-
eTcq OrpaHMueHne, - KOTOpOe JeJaeT 3T0 PelleHHe HEeNONYCTHMHM.

{ 910 TpeGyeTca NpH -pemleHnH CJEAYIOLMX 3anau.

{. AHaJM3 ONTHUMAJBHOI'C DelleHHds HA JYBCTBUTENBHOCTb K
HOGaBAERM0 HOBOrO OpranfueHus (T.e. HaXoXleHHe HOBOI'C pelie-.
wust B cAyuyae, KoT'Za B QOPMYJHPOBKY 3ajaud, J[JAd KOTOPOA yme
‘HafileHO ONTMMAJNbHOE pemleHHe, NOGaBARETCA HOBOE OrpaHHueHue)

2. TovcK LEJIOUHCJeHHOI'0 pemleHua (cM. pasiea 3).

JIBOACTBEHHHA CHMIINICKC-METON MOXET TaKMe NPUMEHATBCH I
pemeHHs HEKOTOPHX OOHUHNX 3ajiay JMHEAHOro NporpaMMypoBaHis.

fipuBejieM OCHOBHbE OTJHUMA ABOMCTBEHHOTO CHMIJIEKe-MeTORAa
oT OBHYHOI'O

[fpy pelieHUy Bahauy OCGHUHLIM CHMILJIEKC-METONOM B KAyeCTre
HAUAJBHOT'O UCTIOJb3YeTCH HeKOTOpoe AONYCTMMOe, HO He OlTH-
MaJIbHOE pelleHMe. 3aTeM BHIOJHAETCA NEpexoj OT MCXOAHOTO K
ONTUMAJNbHOMY pelieHui0 (HoCJejioBaTeJbHOe yayumliehue fnaaHa). [lpu
B3TOM BCE NPOMEXYTOUHHE peleHMd HABJAWICH JOMYCTHMuMH. Ipy
KaxnoM nepexolie K HOBOMY DeUeHHI sHauelMe LeJeBOR yHKIMHM
yJyunaeTc.

B orauuue 0T OCHUHOI'O, JBOACTBEHHHA CHMILIEKC-METOR
ofecreunpaeT Nepexol OT HELONYCTHMOrC pelleHUs, AJs KOTOpPOT'o
B TO X¢ BpeMs BHIOJHAKTCHA NPUAHAKM ONTUMAABHOCTH, K AOMYCTH-
MoMy (¥ IeMSTBATEILHO ONTHMANBHOMY) pemeHMo. McxoZHoe peite-
EMe I NBOACTBEHHOTO CHMILIEKC-MeTOfia MHOIZA HAsHBAWT "Ayd-
MM, yeM onTuMadpHoe". IIpM peanusanmy ABOACTBEHHOrO. CHMI-
JleKc-MeTONlA BCe NPOMeXyTOUHHe DeMCHHS SBJAKTCA HeJONyCTHMH-
MM, HO NPUIHAKM ONTMMAJILHOCTH AJNR HMX coxpanswrci. Iipyn xam-
ZoM llepexone K HOBOMY pelleHMI 3HAueHue uefieBOX QyHKIMM yXyh-
m3eres,

PaceMOTPMM MCHOJb30BAHME JBOMCTBEHHOTO CHMIJEKC-MeTONa
BN pemeHMs BajauM  NIOMCKA HOBOTO ONTHMAMBHOIO DelleHUs NpH
RoGaBjeHun HOBOro CrpaHuueHyds, AeJanlero MMenlieecs ONTHMANb-
Hoe pemenie wemomycrumeM. [IYCTh B ONTUMANBHOM pellSHMM HEKO-

TCPOR aazaun nepemenHus Yi,Y?,...,Ym ABJAAWTCA OasUCHLMU N
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HMENT BHAYEHHHA Ri' Rz"--- Rm. a ocTalbHHe nepeMeHHbe h&,
Wb,..., Wn - HeSasucHhe (HyJeBhe). IlycTs K 3anauve ao6abBis-
eTcd OorpaHuuenye, KOTOPOMY He COOTBETCTBYNT KaKHe-JHOO U3
BHAYCHNA R1=R2-""Rm (T.e. ONTHMANDHOE pelleHWe CTAHOBHTCH
HeIONYCTUMBLM) . HBOMCTBEHHWA CHMIIEKC-METOR AJS NOMCKA HOBOIO
ONTHMAJDHOrO peleHUs peaaMayeTCA B CACHYOLEM NOPAAKE. ‘

1. Hopoe orpasuyeH¥e BupasaeTcs uepes HeGasucHue nepe-'
MeHHbe wi,wz,. .. ,wn.

2. HoBoe orpanuueHde NPUBORUTCH K cTaHlapTHOR dopme |
(T.e. K paBeHCcTBY). Jllna 3Tora B Hero AoGasideTcd HOBad nepef__‘
MeHHas (ocTaToyHas MM U3GHTOUHAA). 3ITa NepeMeHHad CT&HO—”%
BHTCA 0a3HCHOA AAf BBEASHHOrO OrDaHHUEHUA.

3. K cuMniexc-rtabanle, collepaamefl ONTHMANbHOe peliekue,
ZOGABAAETCH CTPOKA, COOTBETCTBYWIAA HOBOMY OTDaHMUEHHO, M
croadel] OASHCHOR NepeMeHHOA IJA 3%pro orpasuveHua. Ecay Bpo-
JUTCH HECKOIbKO HOBHYX OTDaHMUyeHHA, TO K CHMILIeKC-TadJule Ko-
GaBasieTCsi CTOJAbKO Me CTPOK M CTOJOLOB.

4. Ecan BCce B3JEMEHTH CTOJSLA pelleHH HeOoTpHLaTe bHh
(Bce nepeMeHHWe B 3ajauve MMEOT HeOTpUUaTelbHhe 3Haqe—ﬂua),i
3TO O3HA4aeT, UTO AONYCTHMOE (M OAHOBPEMEHHO - ONTMMAIbHOE),
pelleHHe HaMleHO; B STOM Clyvyae aJrODHTM SaBepliaeTcs. 4

B NpoTHBHOM ClAyuae pelieHMe, -~ COJepMaueecs B CHMIZEHC- .. |
Tadayie, HeNONYCTHMO. BulupaeTcs NepeMeHHanm, WCHIOUASMAs U8
Gasueca. g MCHIWYeHUs U3 Oasuca BuOMpaeTcs NepemeHHas © :
MAKCHMAJNBHHM 10 MOAYJO OTPUUATENbHHM 3HaueHwueM, T.e. nepe- ., 1]
MEHHAA, KOTOPOR COOTBETCTBYET MAKCHMAJBHHWA MO MORYAL OTpUUA- .
TENbHHA SACMEHT CTOOMIA pelleHHd, OCOZHAUMM NEPEMSHHYIO, BHO- .
PaHHYl KXA MCKINUEHWR U8 Gasuca, . Kak X.; COOTBeTCTBYWNYl eff y '
CTPOKY O6yZieM HasuBaTh Benyiiefl (paspemalmedn). gg.

5. BuGupaeTca NepeMeHHad, BKIKuaeMasi B Gasuc. JUAA 3TOTQ g
BHYMCJAROTCA OTHOWEHUA KOSPOUUMEHTOR CTPOKM UEJeBON QYHKIUMH K gy 4
3JeMeHTaM BeAymeR CTPOKH: Cj/ArJ. OTH OTHOHWEHHA BHUMCARNTCH ii‘
TOJbKO JAA OTpuuaTenbgux 3JEMEHTOB BEAYUEN CTPUKU (Arj<0)' B ;
llepeMeHHasd, KOTODPOW COOTBETCTBYET MMHHMAJbHOE MO MOAYJN OT- |
HOmeHMe, BKJuaeTcs B Oasuc. CToOJGell, COOTBETCTBYOUMM BKINO- i’
yaeMoW nepeMeHHOM (0003HauuM ee Kak XS), HAa3HBAT BeAYUMM L;'
( paspewamyM) CTOXOUOM, & 3JeMEHT Ha NepeceuyeHun Belymeh
CTPOKM B cToJbua (A - BeNyiguM ( paspemaniiyM) 3JeMEeHTOM.

I‘S)
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6. BWIOJHAETCH NepecueT CHMILICKC-TAOIHLK NO TeM X mpa-
pHaaM, UTO M B OOHUHOM CHMIJEKC-MeToze.
7 BuIOJHAETCA BOBBPAT K mAry 4.

JIBOACTBEHHHA CHMIIEKC-METONl MOXET TaKme HPHMEHATBCH AaS
pemeHHA OCHUHHX safiay JMHeRHOTO NporpaMMMpoBaHMs. Ero npume-
HeHHe BOBMONHO, €CIM IJR 3ajlaud ylaeTcd HalTH HaualbHoe He-
JONyCTUMOS PelicHHe, IJA KOTOPOTO BHNONHAKTCA YCJOBHA ONTH-
WaJbHOCTH.  OOHUHO TaKoe HauadbHOe DeNeHHe MOXHO HaATH AJA
gazay, Y KOTODHX B CHCTeMe OTPaHMUEHMA HET OrpaHMueHHA-pa-
peHcTB, @ ueJeBad QYHKUMA NOIAENUT MHUHMMHBALWH.

[ycTh AJA HEKOTOPOR 3afjauM TNOCTpOeHa CHeAyolas MATeMe-

THYECKAS MOJieJib:

Aii*xi + Aiz*XQ + ... + Aln*xn D= 81
,\21)«X1 B A22*X2 + ...+ A2n*xn > 82
Aot ™%y R s R N >=- B,

Apry) 1™t ¥ Apenye e * oo Ay - By
Aprey1*y + Apey¥e *+ oo+ Ay o< Bpyo

Am1*X1 + AmZ*XZ + ...+ Am*)(n Cm Bm

E=Cf %X +Co & X+ ... + C, * X, -> min.

. Nycrp Bce koaddnuMeRTH LeJeBoR GYHKLMH NOJOMUTEJIbHH:

Cj>=0, i=1,....n

3afaua MMeeT m OTPAHHYEHMH, M3 HHX D OTpaHMUeHHA BHAA
"He MeHbmE", m-p OrpaHNMuUeHUN "He Gosbme". JiiA NpUBEHEHNH Ta-
Kofl 3afiaum K crasaapTHOM Qopme TpeOyeTcs BBECTH p M3OWTOUHHX'
¥ m-p oCcTATOUHBX NepeMeHHHX, & Takxe NepedTH K Helepod PyHK-
UMK, HanpaBleHHoR Ha MakcuMyM. CTaHiapTHas fopMa 3a7aud WMe-
€T Clenyomuit BUA:
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' ‘ . ) ﬁ‘” i N‘Z&/’L/&A)[Z

Ay %, T S S W T 4, 2. METOIMN MCKYCCTBEHHOTO BASHCA ;/é’//( j (/C/

; n 1 4 . ittt sEEY

] B JBHEAHOM ITPOTPAMMMPOBAHMM 2
Aoy %Xy thipo A X - X o =B N
AR A ' yeHHE METOMOB MCKYCCTBEHHOI'O Gasucd
:plkxi + : 2*"2 + ... + :pn*xn - xmp - gp ‘ 2.1. Hassa
%, + *, + ... + *, + - ’

(p+r1)1*%y N A(P+1)2*))§22 . s A(p+1)n*xn . Xeptt i BD+1 MeTOZIH MCKYCCTBEHHOTO 6aBica NpeIHAaBSHAUEHH AN MOCTpOe-
(p+2)1 (p+2)2 e (p+2)n*%y Kpez p+2 uA  HAUAJNbHOTO 6asKca (T.e. AJA MOAYYEeHHS HAUAJBHOIO pele-

: e adx, KOorja ero HocTpOeHWe HeNocpelCTBEHHO Ha oc-
,A(mgi‘gl - * Anﬁ’:n)iz Voot ARy 4+ Xy = By : "';:i sz:Z:pTHOﬂ dopmi (1.7),(1.8)  HeBOBMONHO.
4>=0, veees 2 N — Rak NOKa3aHO paHee (CM. pasfied 1.5.2), BAA NOCTPOSHMA
E--Cyx -G xX- ... - Cp * X, > max. - HauaJbHOTO 0a3HCa HeOOXOAMMO, YTOGH B KAMIOM YDABHEHWM CTaH-
CocTaBuM HaualbHHA GashC M8 H3GWTOUHNKX W OCTaTOYHHX (né?_'_ naprioft fopM IPUCYTCTBOBAJA NlePeMEeHHAN, BXOJANAA B AaHHOe
PeMeHHHX Xn +i» i=l.....m, a Bce nepemensne UCXOIHOA Bafiauy

ypaBHeie C  KOSQQMUMEHTOM 1 ¥ He BXOZFWAR B APYrWe ypaBHe-
OyfieM CUMTATDH He6asHCHHMK: X;=0, i=1,....,n. Heesywo dymsxumo |} HMs. W@ STHX NePeMEHHHX M COCTABJASTCA HAUAJBHEA 6asuc (Ko-

IPCNCTABHM B BiRe ypaBHeHH 'METB; NEpeMeHHNX B Gasuce pPaBHO KOJUYECTBY OrpaHHueHmfl). : \
B+ CyxXy + Conky + + C %X = 0 ’ {1Ecan GasncHNe mMepeMeHHHe MMeNTCH He BO BCeX YDABHGHHUAX, OHH ’ C/WM
, 2 ; coazapTc ¢ TOMOMbIO METOJOB MCKYCCTBEHHOrO Gasica. BTO Tpe- )

?/ ;m

locTPOUM CHMILIKC-Ta0IMLY A4 AGHHOTO pemeHus: “{{oyercsn npakrMuecku Beerza, KorZa B MCXORHOR NOCTAHOBKe 3aa- 7657 )
Tabmmua 1.4 | Uy ¥MerTCH OTPaHNUeHRNA "pPaBHO" M/MIM "He MeHbile™. ‘ 7 7 Lﬂ Z;/w
&

/

Peme- CTh MMeeTCH Bajaua JMHEeNHOro NporpaMMMpOBAaHMA B OGmeR
Basic (X, X Bt Pap [Fatp |+ X ive "'mpmeny
-E C, C .. |0 0 0
1 2 .-
B T L 3 N N I 14412 + Apgwy NIRRT P >= By
ez A2 Aoo I B N ¢ 10 B 1*)(1 ...... N A;)Z*Xz + + A wXy >= B,
Xt |t LS SO T o N (U 2N Mpr)1™y H Aqupere e F Ay X - Bp+1(2 B
A A T 0 . O 1 N 0 B B R T R » N
+p+1 +1 + ’ 0 =
xn P A(P )1 A(p 12 5 . 5 5 Bpﬂ.’“ (p+q)1*xl + A(p+q)2*x2' ..+ A(p+q)n*xn Bp+q
Apre A2yt [Bpra)2 ] x - Fpee

Alprat1)1%n <= Bpiget

} } - | — | —14 L s
N L L -0 T -1 1B Apg*Xy + MoKy T b AR <= B

m

,_‘
el
*
Q
+
i
~—
—
&
+
>
—~
h]
+
£
+
—_
—r
—
S
+
+

Kak BumHO, B [IoAy4YeHHOM GasMce ROJONUTE XbHEMH ABAAIOTCH

TOMBKO OCTATOUHHE NepeMeHHHS ()(ml =B., i=p#1,...,m). Bee E-~= Cp X o+ Co* Xp + .00 # C, * X, > max/min, (2.2)
HBOWTOUHNE NePEMeHHNe NPMHUMAIT OTPULATEIbHbE BHaueHHA (X, +T _ .
- ‘51. i=1,...,p); SHauWT, gaHHOe pemeiine HeponycTumo, [ipu 3mech p - KOMMUYECTBO OTPAHMYEHMH BHEA "He MeHbme", q -

19TOM B CTDOKe LeAeBOR QyHKLUK CHMILIEKC- TRGAHLN Bee Koadduim- Koamyecrno OrpaHNueHuA-paBeHCTB, I - KOJHYECTBO OrpaHHUeHHH
(HTH HOOTDULATEABHH, T.e. peleHHe COOTBETCTBYeT ycAomup on-  PWI8 "He Goubie”, protr=m, Ife m- obiiee KOIMYECTBO OT paHe-
TUMBXBHOCTH. JlAHHAA 3a7aua MOMET OWTh pelleHs zpoficTBemmmy  PWh D - KOIMYECTBO NepeMEHHBX.
CHMILIGKC-METONIOM. :

3.

(%]



ByneM cudraTh, 4TO AJA BCeX NEPEeMEHHKWX 3alay¥ YCTaHOB-
NeHO OrpaHuyeHHe HeOTPHUATEABHOCTH (MIM yXe BHIOJHeH fepexop
K HeoTpHBaTeJbHHM NepeMeHHHM), T.e. Xj>=0, j=l,...,n

g4

llpuBepeM sagauy K cTaHaapTHon dopme
Ay t Ay oot Ay “ ¥ =By
A%y t Apxho Fooo Ay aRy “ Xp B
Apr) 1™ ¥ Apegye¥on £t Apuy i, B"*%z 3)
A p+q)1*x1 P hpigee et Apiginy “Bpeg
Aprgr) 1%+ A(p+q+1)1*"2+ % Apgi1) 1*%0t Xnepe1 Bpeg
Ama*xi + AHQ*XZ +o..t A"m*xn + Xn+p+r Bm

X<, §=1,...,neptr .

E=Cp kX +CphXyt... +C *X -> max. (2.4

Bnecb uexeBas Qyuxkuua (2.4) cosnagaer ¢ (2.2), ecau

Qyﬂkunﬂ (2.2) HampaBieHa Ha MAKCHMyM, WiM NpejcTaBlfeT CoOOR
| peayabTar ymHomesua (2, 2) Ha -1, eClM OHA HalpaBlieHa HA MU-
HIMYM.

Rax BMAHO, AJA nepexoia K PaBeHCTBaM OT HepaBeHCTB “He
MEHbIWe" BReJleHO p MBOWTOUHHX [epeMEHHHX, a JJd HepaBeHCTB
"He OCoJblle” - r OCTATOUHHA NepeMeHHWX. JnAd orpaHndeHud-pa-
BEHCTB (MX KOJMUYECTBO paBHO ¢) JMACHOJHHWTEJbHHE NepeMeHHWe He

BBOAATCA] B JAHHOM cayuyae GasuCHue liepeMeHHne (T, e. BXOHﬂmHe(:E

B JlakHOe ypaBHeHUE ¢ KoSBdMUMEHTOM 1 M He BXOJAALME KU B ONHO
%3 ADYTUX YpaBHeHHH) eCTb TOJLKO B YpaABHEHUAX, MOJAYUSHHHX W3
orpaHuueHut "He CoJbme". Jcroabsopath B KauyecTpe GasUCHHX
M3ONTOURHE TIePeMeHHHe HEBOBMONHO, TAK KAk OHM BXOAAT B ypas-
" HeHMA ¢ KoaQdWIMeHTaMu -~1; B CAyuae NPHIAHMA NEDPEMESHHHM Xy
...,Xn HYJEBHX SHAUEeHUH 3TH U3ONTOUHHE MepeMeHHHe NPHHUMAKT

OTpULATe bHHEe 3HAUEHMH, T.e. pelleHHe OKA3HBAeTCH HEeRONYCTH- :
MuM. B ypaBHEHHAX, HOJYUEHHHX M3 OI aHHueHUM-PABEHCTB,..BOOG- °
e HeT RePeMeHHWX, BXORAMMX TOXBKC B JiaHHOE yDABHEHMe. TakuM «

oépasom. BMECTO HEOOXOIMMHYX m=p+q+r GABMCHEX NepeMeHHHX nMe-
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70JbKO T TAKMX MepeMeHHHX. OIMH M3 CNocobOB paspemeHHs
eTc: [pobJemy - MCHOJIb30BAHUE METOHOB MCKYCCTBEHHOI'O Gaauca,
3 HcKycCTBEHHb Gasue cTpouTCH CJIe Iy oMM o6pasoM. B xax-
noe ypaBHEHHE cTaHAApTHOR QOpMH, He coepmauee GasHCHMX fe-
peMeHHbX (T.e. TOJYUEHHOE MY OrpaHHUYeHMA-DaBEeHCTBA MAM “He
weHbIe"™) o AODABAAETCH NO OAHOM MCKYCCTBEHHOM NEePeMEeHHOR.

Jis yNpoOWeHHA BalHceR o003HauMM yepe3 N obmiee KOJMUECT-
B0 HEpEMEHHHX B 3ajade, NPeACTARASHHON B CTAHAAPTHeR (opme
Nentptr. A FMOCTPOEHMA HMCKYCCTBEHHOro GasHca Tpelyercd N\
gpecTH K MCKYCCTBEHHHX NepeMeHHHX, K=p+g (#aH, TO ®e camoe,
K~m-r). CHcTema OrpaHHueHMA C  JloGaBJEHHHMH HCKYCCTBEHHHMH
jiepeMeHHEMH NPEICTABAAETCA B CAelymileM BHAe:

e thpgRe ARG T Xy Xy <By
A%y e et Koy g By
A p+1)1*x1 A p+1)2*x2 Foe Ay *XN+pH ™ Pols)
A(p+q)1"x1 +A(p+q)2"‘xfe o A n*n vk Bpig
Aprae) X1 A prqen) 229t - HApaget) 1% Fnepet “Borart
At %Xy +hne e oo AR eper =By,

Xj>=0, i=1,...,N+K.

Ha BCe HCKYCCTBEHHHE nepemMeHHWe (KaK ¥ Ha OCTalbHHhe)
HaKAIMBAETCH TDPEOOBARAE HEUTPAUATEREHOCTH.

Hocae le_IOCTPOSHHA HCKYCCTBEHHOrO Gasuca, npuzas HYJeBHe

BHAUCHUA ucxonHuM ﬂeppMeHHHM x1 Xn, a TaKXe HM3OHTOYHHM
; lepeMeHHbIM e TS) ™M HA HHW Casyc:

PEMERHLM X\ 4 Xn+ Oy UM HAUaIbHLA © Xy+1-B
He=l,.. K (ncxyccTBeHHue nepemMeHHLe) ; xn+p*1 BK+1’ lzi ..,r

(OCTaTouHue nepeMeHHbie). Beero B TaKOM Gasuce WMeeTCH m ne-
PeMeHHHA; WX HauaJLHWe 3HAUeHMS DABHH IIPABbLIM YAaCTAM OrpaHK-
USHHN.

- MLKYCCTBeHHbE epeMeHHbe MCNOAB3YITCH TQUBKO ANA N0y~

“eHHﬂ HAYANLHOI'O 68anc """ " OHM He MMernT Kakopo-aubo conepma-
TEILHOIG CMBCAE, CBASAHHOIO C YCAOBHOM 3alaud (T.e. X Helb-
31 MRTE[TPETUToRATL KAk Banack pecypcos, o0beMy HPOU3BORCTBA
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/¥ 7.5 ). Boskoe pemenue, conepmanee UCKYCCTBEHHHE MepeMen-
Hhe, SBAAETCA HEJONYCTHMHM, " T.e. He COOTBETCTBYET HCXOLHGH
cucmeﬁé orpannueHun (2.1). To9TOMY METOIW peileHus, MCNOABSY-
0Ipie UCKYCCTBEHHLA Gasuc, NOJKHH oéecneqnadTb, "YTOOH B OKOH-~
yaTedbHOM DPEliEHUM 38LaUM BCe HCKYCCTBEHHHE NepeMeHHhe nody-
YAJH HYJEBHE BHAUCHMA. ’

" OCHOBHHe STanH Peaiusaumd BCeX MeTOLOB, MCTOLb3YIOUMX
MCKYCCTBEHHHR (asuc, caepyouue.

1. Bapavya, npefcTaBIeHHAd B oOwen dopue, MNPUBOAUTCH K
cTaHiapTHOA dopMe.

2. B ypaBHeHud, He colepxampe CasuCHHX NepeMEeHHHX, KO-
OaBASOTCA HMCKYCCTBEHHWe HeoTpHLATelbHHe [lepencHHHe (T.e
CO3jaeTCH HMCKyCCTBeHHWR Gasuc). TaxuM o6pasoM, HaXxonWTcd Ha-
YaJbHOE HEeJONYCTHUMOE pemieHue,

3. C noMoup) OOHUHNX NPOLEeRYP CHMIAEKC-METONa HAXGHHTCH
pelieHe, B KOTOPOM BCe MCKYCCTBeHHhe NepeMeHHne PaBHH HYNO,
T.€. HavualbHOS JONyCTHMOe peleHMe. EcaM Takoe peligHHe HARTH
He ynaeTcd, 3TO O3HAuaeT, gggruggqgﬂaﬂ,aaﬁaqa.ue;umeef ho-
NYyCTHMHX pewenas,

~4--Hafgetoe Ha mare 3 AONYCTHMOe pewieHue KCoabayercd
B Kaueewae 'HEYAJNBHOI'O DElieHMA MCXONHOM 3aJiaud NpH  Nocaenyw-
WM MOUCKE ONTUMAJBHOIO pelieHus:

chyCCTBeHHue NepeMeHANe MOMHO DacCMaTpuBaTp Kak Mepy
HeAONYCTUMOCTH HLXOHHOPO (Mcxyccwééﬁﬂoro) pewenus. Korza st
nepeMeNHEe OKABKWBANTCH PABHEMM HYJI, Mepa HeONYyCTHMOCTH pe—; %
DeHNS OKasHBAeTCA HYJeBOM, T.e. COOTBETCTBYWice pelieHMe #B-
ISETCH AOMYCTHMBM,

Hume DAcCMATPUBAWTCA 7IB& OCHOBHHX METOHA pelieHud 8ayad rkdl
JMHENHOTO NPOrpaMMUpOBalMd HE8 OCHOBE HCKYCCTBeNHOro Oasuca:
ABYXITANHHA MeTOR ¥ M-MeTon (MeTol Gospmux wrpados).

2.2, IByXoTalHHA MeTOJ

HaspaHWe 8TOTO MeTofa CBASAHO C TeM, UTO 3ajaua C No-
MO0 STOTO METOJa peliaeTcst B fBa 9TaNa: CHAYANA OTHCKHMBA-
6TCH  JOMyCTHMOE DeWieHue, He COJSDXAlEe MCKYCCTBEHHHX Mepe-
MEHHHY, @ BaTeM Ha OCHOBE HAWGHHOTO PeweHus WUTCA ONTH-
MAIbHOe pPeWeHWe WCXONHOM sajiaud. OCHOBHNE WATM PeaiMaauyu

MeTofia CHEAyluMe. - ) -
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1. Banaﬁa JMHEAHOrO NpPOrpaMMHpOBAHHA CBOJUTCH K CTaH-
papTHOR gopme.

2. CTpourca MCKYCCTBEHHHH Gaauc.

3. CocTaBJAETCH MCKYCCTBEHHad UeldeBad dynrupns:  cymmsa
scex HCKYCCTBEHHHX MePeMEHHHX.

4. PeaJuayeTCA NepBHA 3Tal ABYX3TAlHOI'O METOA& ¢ MO-
OB ooﬂqgux NpOUEAYP CHMIJEKC-METONIa BHIOMHAETCHA MUHMMHSE-
e HcKycCTBEHHO! leleBOR mynxunuti Fcan ee MMHMMAJbHOE BHA-
yenyte papHo O, TO cooTEeTCTByllce peleHue ABJAETCH. JOHNYCTH-
MuM pemeHueM ucgonnoﬂ 3anauy. OueBMAHO, UTO NPH HYJEBOM BHa-
yeHHH ‘HCKycCTBeHHON liesieBoR QyHKIMHK Bce McxyCCTBeHnﬁ nepe-
MeHHWe TaKMe HyJeBue (Tak KAk MCKYCCTBQHHAA leJeBas KLHsT-
HX CyMMa, M BCe OHM HeOoTpHUATeJbHH).

Ecau MUHUMANDHOS BHAUCHME HCKYCCTBEHHOR LENEBOA QYHKUMH
OKAsHBAeTCsl OTJMUHEM OT Hyasd, = 3TO 08HauaeT, YTO Bajaya He
JMeeT NONYCTHMHX pemeHup.

5. PeaamsyeTcs BTOPOA aTan ABYX3TAlHOrO merTofia: HaljeH-
Hoe@ﬁfﬁﬁfﬁ*i‘ﬂOﬂYCTumoe pemeHMe HenoJb3yeTcs B KauecTBe Ha-
yanpHOI'o pelleHHs MCXOZHOM 3ajauM AJAf NOMCKA ee ONTHMAIBHOTO
pemeHHA.

PabCMOTpnM peanusauo  MeTofa Gosee noppotHo. IlyeTs B
sajave, MNpeNcTaBJEHHON B cTaHjaapTHon gopme, HMeeTca Bcero N
fepeMeHHNX ( BKJoUass OcTaToulde ¥ M3OHTOUHHe). DBasuc cOCTOUT
#3 m NepeMeHHHX (Tle  m - KOJMYeCTBO ypaBHEeHHMl), Ha Hux K -
HCKYCCTBEHHNX: Xy 1, Xyyps««-»Xyag (K<=m). Meron peammsyer-
cq B clelyiileM BOpsaKe.

1. Banaya CBOAMTCH K CTaHZAPTHOA fopme

2. BullonHsieTCs flepeXoll K LeJeBOR GYHKUMM, HAIpaBJCHHOA
Ha8 MaKcHMyM (ecaM Tako® nepexon TpeGyeTcsl), M OHa sanyucHBa-
erCA B BHIe YpaBHEHHH

s RRERN s ;.. biiamasimatibit 3 i

E - CyaX) - ComXp - ... = Cy#Xy = 0. (2.6)

Tax kak cpenu mepeMeHHuX X,, j=1,...N eCTb OCTATOUHHE M
M30HTOUHNE, HeKOTOpHe M3 KoawmuuMeHToB_Cj paBHN HYJo.

3. Crpourcs MCKYCCTBeHHHA  GasuC, - T.e. BBORATCH
HCKyCCTBeHHNE nepeMenHbe Xy, i, Xyyos- - - » Xyux-

4 CocraBjsieTCs HWCKYCCTBEHHAd leJeBasi QVHKLMA - CYMME
J VCKYCCTBOHHNI e peMoHHNY:

.

1o

[




R g e YR oomine (2.7)

5. Tak KaKk B BHUMCJIMTEIbHHX NpPOUEAYpax CHMILIEKC-MeTOla
LedeBad QyHKLMA LoXxHa OWTh BupaweHa TOJBKO Yepes HeSasHCHbe
flepeMeHHbe, BHNOJHAETCA NpeolpasoBanue QyHkumu (2.7). Jaa
8TOr0 WCKYCCTBEHHHE TepeMeHHHe, COCTaBAAIMe HayadbHuA Oa-
8HC, BHpaxalTcs -yepes HeOas3UCHHe nepemeHHpe. Hanpumep, ecum
N+j-f HCKyCCTBeHHas NepeMeHHasi BXOJAMT B i-e ypaBHeHue

l\“»v:)(1 + A‘Z*Xz +... + AIN*XN + xN+j - B

TO €€ MOMHO BHDAsHTh CleAyilM 00pasoM:

Xueg = By = AjpxKy = Appwky = o = Ay

Takum 0OpasOM NMpeJCTABIANTCH BCE MCKYCCTBEHHNWe NepemeH-
Hue Xy, 3=1,...K Oun mopcrasasorca B gk (2.7). B pe-
eynhTaTe NOAYUKM HCKYCCTBEHHYO LEXeBYD QYHKHMD. BHPaNeHHYD
yepes HeGasuCHHE NepeMeHHke:

W= “ﬁ*xi + wz*xz + ... 0+ WN*XN + wo -> min. » (2.8)

3necy KosHduLMeHTH Wb | w‘, iel,...,N,MOrYT OWTDh JIOOKMH
(noJOXUTEAbHHMY, OTPHUATEAbHHMM MAM HYJEBHMH) .

6. ﬂnﬁ NpUBEJIeHUA BCER 3alaud K CTaHHapTHOR mopue Bhl-
HOJHAEeTCA Nepexoll K UCKYCCTBEHHOW ueseBOR (QYHKUMH, Hanpas-
JeHHOA H& MAKCUMYM:

W= - wi*x1- WZ*XZ- el = WN*XN- WO -> max. (2.9)

MckyceTBerHaa Hedepad QyHKIMA (Kak H OCHOBH&H) npexcTan-
AfeTCH B BUAC YPaBHEHMA -

W WK+ WKy b+ WKy = - W (2.10)
7. OnpefieldeTcfl HauyalbHOoe (HejoNycTUMOEe) pelieHue, BasuC
COCTOMT ¥3 M MepPeMeHHbX, U3 HMX K - MCKYCCTBEHHHX, OCTAJbHbe
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cTATOUHHE TIepeMeHHHe. ECIM OCTATOUHNX NEepeMeHHHX HET
(r.e. B sajjiaue He GHJIO OrpaHHucHMit "He GOAbNE"), TO OOHUHO
Be;b fagHc COCTABAAETCA MB MCKYCCTBEHHHX NepeMeHHHX. Ba-
BUCHHE jlepeMeHHbe [IDHHUMAOT BHAUCHHA, paBHHe OrpPaHHUCHHAM
pajaus. Bee ocTaJbHHe IlepeMeHHbe (BXOAMBUME B  HCXOZHYN
JCCTAHOBKY BallauH, & TaKme HW3OHTOUHHE) CUKHTANTCA PABHHMH HY-
a0. B 3TOM cayyae MCXOAHad LeJeBas dynxuua (2. 4) npunrMaer
anaueHwe O, KCKYCCTBEHHAs LiejeBad dynkupa (2.7) -3HaueHHe Wb.
8. CocTaBJAeTCA MCXOAHAs CHUMIJEKC- TabJHLa:

mK - O

Tabamua 2.1
pasnc [y %o f- 1%y 1 XNn1 Xne2 b ek |Pemenve
TE o [op [oooy |0 L 0

oWy W Wy | O 0. ...]lo ~<10

Xiy [MajAz] - AN Paove fProv) | PAove | By

Aoq|Aoz|- -« fAon [Ao(n+t) |A2(ne2) |-+ - [A2(n+k) | B2

1m m1 Amz ‘e A"N Am(N"‘i) Am(N+2) e AH(N+K) Bm

31ech X”,Xiz,...,x1 - .IepeMeHHbe, COCTABMBIWE HAYAJAb-
HHR ©Gasuc. CpeAl HMX K MCKYCCTBEHHHX, OCTaAbHHE - OCTATOY-
Hbe, T.€. HHAGKCH ig,1p,...,1, NPHHMMANT BHAUEHUd M3 Auana-
S0HOB n+p+i,n+p+2,...,n+tp+r (A4S OCTATOUHHX HEPEMEHHHX) M
N+, N+2, ... ,N+K (a8 MCKYCCTBEHHbX). )
' B cTpoke ocHOBHOR leseBoft ¢yHkiMM (E) TOJABKO NepBHe n
KoSPUUMEHTOB MOI'YT OWTh HEHYJNeBHMH. OCTANAbHbe KOSPIULIMEHTH
COOTBETCTBYNT OCTATOYHHM, MBOHTOUHHM M KCKYCCTBEHHHM. Nepe-
MEHHEM; 3TH KOI(JULMEHTH Bceria HyJeBhe, T.e. CJ=0, j=n+1,
., N+K.

B cTpoke MCKYCCTBEHHOR leseBoA QyHKUMM (W) HeHyJeBHMHM
MOryT OHTh nepBbie N KO3OPUUMEHTOB, TAK KAK MCKYCCTBEHHHE ne-
PEMERHNE BHpDameHH uepea HCXOAHHE M MBOHTOUHbE: WBwO, j=N+1,
<o, N+K. Koadduime HTH 1pH OCTATOYHHX NEpeMeHHHX TaKMe - Hyde-
Bhie,



=

Bo Bcex CTpokax, COOTBEeTCTBYOHMX OrpDaHWUEeHHsiM, INEpBHE n
K030PUUHEHTOB (COOTBETCTBYRUEME WHCXONHHM NEDEMEHHHM) MOTyT
OWTb HEHYIeBHMH. [pyrue KO3(duiuueHTH Aij, rge i- HOMEp CTpoO-
K4, j=n+l,...,N+K, npuHamanT caelywliMe BHAUEHYSA:

- eCl¥ 1 - HOMep CTPOKM, COOTBETCTBYlWEN OrpaHHueHuln
BHJA '"He MeHbme", TO KO3QPUUMEHT B CTOICLE WBGWTOYHOWU Tepe-
MEHHOR JAaHHOro orpaHuyeHusl paBeH -1, a koadduuMeHT B cTOAOLE
HMCKYCCTBEHHOW MepeMeHHON HaHHOTO OPpaHWueHHMs paBeH 1;

' ~ eCAM i - HOMeD CTPOKHM, COOTBETCTBYWUEHA OTDAHUUSHUK
BUIA "paBHO", TO KOadduuueHT B CTOJCLE MCKYCCTBEHHO® nepe-
MEHHON JHaHHOrO OrpaHuyeHus paBeH 1; '

- eCJH 1| - HOMep CTDOKH, * COOTBETCTBYKmEA OI'PAHKUCHUAM
BUAa "He GoJbme", TO KosPpuLMEHT B CTOAOHE OCTATOUMHOM nepe-
MEHHON JIQHHOI'O OrpaHMueHus paBeH 1;

- ocTalbHue KOS(PMLMEHTH - HyJeBHe.

9. PeasMsyeTcd NepBHY 3Tan ABYXSTAIHOrO MeTOja: € IHo-
MOMBID OOLMHHX NPOLEAYP CHMIIAEKC-METOAS BHIOJHACTCH MUHAMMBA-
uns ¢ynkmu W (dau, TO xe camoe, Makcumusauusa -W). Ilpu 3Tom
nepeMeHHHe, BRIWNUaeMmhe B Gasuc, BHOHpawrca no W-cTpoke (T.e.
Ha KawIoM UMKJIe B 6a3HC BKJIOUAETCH NepeMeHHas, KOTOpOM COOT-
BETCTBYET MAKCYMAJDHHNA 110 MOAYID OTPHUATEIbHHA KOSPIMIMEHT B
W-cTpoKe; cToJBel, COOTBETCTBYOUMA 3TOM NepeMeHHOW, CTaHOo-
BATCA BelymuM). Bce npeoOpasoBaHNd BHNOJHAKTCA NO OGHUHbY
fopMyiaM CHMILIEKC-MeTOa WAM 1O "NPaBHAY INPAMOYTOJbHUKA" i |
NpeoSpasobannsiM NOABEPTaeTCA BCH CHMIJIEKC-Tabiula, BKIOUags |

E-cTpoky, W-CTpoKy M croadel] pelieHUA. SH

10. BwnoJHseTCA aHaAAM3 pe3yJbTaTOB MUHMMU3ELMM MCKYCCTr o

BeHHON UeJeBoW QyHKIMM, EcJad HallfeHHOe MUHMMaJbHOe suaueﬂugg‘

W pasHo O ¥ BCe MCKYCCTBEHHHE TePeMEHHHE OKA3aluch HeGakh
BHCHHMM (T.e. paBHWMH 0), 3TO O3HAUAeT, UTO HAWJEHO AONYCTH+d
Mo DelleHMe MCXOHNHOA saflauM, T.e. pelleHWe, YAOBJETBODHIONEH
HCXOHHM OFpaHquHHHMa/BNHOHHHGTCE nepexol] K mary 11. Ecau B
pesyabTare MUHUMUSALMK W Kakue-JAuGo U3 WCKYCCTBEHHHX nepe-
MEHHHX TIPHHAJM HeHyJeBhe sHaueHusa (T.&. BOWAM B 0asuc), 3ro
0OBHAuYGeT, 4YTO MCXOLHad 3ajaua He UMeeT IONYCTMMHX DelleHud.

11. Ilycrbs Ha mare 10 HalueHo nonyCTumoe pelleHne KUCXOoA-

HOX sajayd. OHO HaXOAWTed B Nocjeined cUMILISKC-Tabiuue, no-
JYUEHHOR HDH MUHUMU3auvK W :
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Tabauua 2.2

”“‘“’Bgﬂ—xz % s [z |- PRk |Peuenne

’—E-:/Fi F2 e FN FN+1 FN+2 RN FN+K EO
T v e b Y | Ve | ek | O

Dyp [Py -+ [Pin [Preweny [Prenveny |- [Proneo | B

Dog (Dog{ -« {Pan [Pacne1) {Peen+2) |- < - [Pocnek)

—m Dy |- -+ {Pn [Pmcne1) {Pmenez) |- [PrNeiy | i

Brech Xk4,Xk ""'an{ HOBHE GasuCHHe NepeMeHHHe. CpelH
HMX MOI'YT OHTb ~NepeMeHHHe MCXOJHOM 3anaud, WaOHTOUHHe M
ocrarouHue (MHAEKCH ki'kz""’km NPHHUMAIOT BHAYCHHA M3 JMa-
nasoHa 1,2,...,N). Rl’ Rz,...,Rm - BHAUeHMA OasUCHHX nepe-
MeHHHX.  KOSOOMUMEHTH  MCXONHOA  leJdeBOR  (YHKUMM F,
j=1,...,N+K, MCKYCCTBEHHOA LeNeBOR $yHKUMUN Vj, I=1,..., N+&,
¥ KO3(PHLMEHTH Or paHHUeHUR Di , i=1,...,m, 3=1,...,N+K, no-
JAy4yeHH - B pe3yiabTaTe NpeoGpa30BaHNAA CHMIJICKC-METONA,  BHIOJ-
HeHHbX Hal Koddduumentamu C., wj 1} A]j COOTBETCTBEHHO. Oue-
BHIOHO, YTO HEKOTOphe U3 KoadduupeHToB B Tald . 2.2 paBHH
HYMo (Kakue KOHKDETHO - BaBMCHT OT TOI'O, KaKue INepeMeHHHe
BomAK B 683uc).

B HOBOM Ga3nce HeT HHM OJHOA UCKYCCTBEHHOA nepémenﬂon;
TakuM o0pasoM, = HallleHO JAONyCTHMOE DelieHue MCXOIHON Sanaum.
llepBuit 3Tan ABYXSTANHOTO MeTONA 3aBepiieH.

TaKk KaKk BCe HCKYCCTBeHHne MepeMeHHHe OOGpaTHANCh B D
OHM oTOpacuBaiTcA. HalzieHHOe pemeHHe MCHOJB3YETCH B KayecTBe
HauaabHOrO JIOMYCTHMOI'O pelieHHs UCXOLHOA 3azauM. s MOMCKa
ONTHMAJBHOTO pelleHWA MCXOIHOW 3aflaud CTPOMTCH COKpaleHHad
CHMINGKC-TalauIa  (NyTeM OTGpACHBAHMA M3 Taba. 2.2 CTPOKH
HCKyCCTBeHHOR UeseBoA QyHKIMM M BceX CTOJGLOB, COOTBETCTBYIO-
M MCKYCCTBEHHBM NePEeMEHHBM XN+j’ i=1,...,K):
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Tabanua 2.3 X., 3 1;,_,,N - flepeMeHHNe, WMelMpecs B CTaHIApTHOA dop-
Baske X1 % “e Xy Pewenue B T Me aaniaud (MCXOIHHE, OCTATOUHHE M Malh-
- N E TOYHHE) ;
£ F1 F2 Fi fo x.. J=N+1,...;N+K~ HCKYCCTBeHH:e NepeMeHHHe;
X Dy | Dyo Dy Ry E \f - HeKOTOPHE GECKOHEUHO GOJbIMe MOXOMATEIbHHE KOSPHH-
1 LMeHTH. AN
%, Dot | Doz Dox Re '
Ceeeaaieens Tt B (2.11) Ko3{dHUHEeHTH Cj DA OCTATOYHHX ¥  H3OWTOUHHX
D Do et D R T8 | cpemennux paBHH HyJD.
i m me mi n ¥ Ina wrpadHhx KO3(PUUMEHTOB M He BAiAeTCH  KAKOTO- IMGO

12. PeaausayeTcs BTOPOA 3Tan ABYX3TaAlNHOrO MeToxa: Hajﬁ' KOHKDETHOTO BHAUEHMH; CUMTaeTCH, 4YTO OHM GoJbile' IGO0 KOHK-
TNIOCTPOSHHOA - CUMIIEKC- TaOIULeR BHNOJHAKTCH obnuHne NpoueaypH peTHOro yyeJa.
CHUMILXEKC-MeTOAa (T.e. B E-CTDOKe HAXOUMTCH MAKCHUMANBHHA IO Rak BHAHO, HaJuy¥e MCKYCCTBEHHHX JepeMeHHHX B LieJeBOR
MOAYZO OTDHLATeJbHHA SJAEeMEHT, COOTBETCTBYNMASs NepeMeHHad dyHKUMM DESKO yMeHbAeT ee BHAUeHWe, TaK Kak 3TH MepemeHHe
BKJoyaeTcs B Gasuc, BuOHpaeTcd NepeMeHHa#s JiAd UCKAOYEHHA M8 yMHOXAKTCA Hé GoJapline uucaa M (orciopa HasBaHme - M-meTON); B

Gasuca, M T.4 ). B pesylbTaTe HAXOUMTCHA ONTHMAJbHOE pelleHMa:| | sroM COCTOMT WTpad 3a HCHOJMb3OBAHME HMCKYCCTBEHHHX ILEpeMeH-
HCXOJHOA Bafaul. . Hux. TakuM o6pasoM, MakcuMaJbHOe (T.e. ONTHMAIbHOE) BHAueHHe
| Lesepod QYHKUMM MOXET OMTb IOCTMTHYTO TOJBKO HDH HYJEBHX
" aHaueHMAX BCeX MCKYCCTBEHHHX NeDeMeHHHX.

i 4. Tak KAK B BHUMCJMTEJBHHX NPOUEAYPAX CHMIJEKC-MeTOZa

Metoz GoabiMX WTpadoB OCHOBAH Ha COSAAHWH ucxyccwneuno-iﬁ { veseBas (YHKUMS ROJXHA GWTH BHPAXeHA TOJBKO uepes He(asucHHe
ro Gasuca (Kak M B JBYXSTanHOM MeTOMe) M BBeleHMd mrpafa 3 1 nepemMeHHwWe, M3 Hee MCKJKYAWTCH - llepeMeHHHe, COCTaBJsomye
HCHOJhBOBAHME MCKYCCTBEHHHX NepPeMeHHHX. PacCMOTPHM  NODSLOHE MCKYCCTBEeHHHA Gadue. A 9TOr0  HMCKYCCTBEHHHEe TNepemeHHbe,
pealyaaliy MeTORA. L ¥ Bxogsmwe B HauaJbHER Oazuc, BupamabTcs uepea HebasucHHe

1. Bajiaua NpeiCTABAAETCH B CTAHAAPTHOM dopMe.  BWIOZHS- (MCXOZHHE M H3OWTOUHWE) [epeMeHHWe AHAJNOTHUHO TOMY, Kak 3TO

eTcA Tepexol K LeJeBOM (QyHKIMM, HanpaBJeHHOA Ha Maxcumylkﬁ q nelaeTcs B ABYX3ITAHOM MeToZle. TIOMyYeHHHS AR MCKYCCTBEHHHX
nepeMeHHHX BRbipameHust nopcrasgswrces B (2.11). B pesyaprare

(ecau MCXORHAs UeJeBaf (QYHKUMA HAMpaBACHa HA MUHUMYM). HYCTbéE*@
B sajiave, NpECTABICHHOR B CTAHZapTHOA JOpMe, WMeeTcs Bcerot: {{ MOAyuaeTca leJeBad QyHKUMA, BNpaeHHas TOJbKO uepes Hebadmc-
N nepemeRHHX (BKJOUAH MCXONHWE, OCTATOUHHE M MBOWTOUHWE).  pir || HHG MeDeMeribe:

2. CospaeTcsi MCKYCCTBeHHHA Oasuc (Tak ®e, Kak ¥ nnaig'i
JIBYX3TAHOro MeToga)., [lycTh 6Aa3MC COCTOUT H3 m nepemeﬂﬂux.hi
U3 HUX K - UCKYCCTBEHHHX (K<=m, TIJAé m - KOJIUYEeCTBO YypaBHE-
HuR). Takum oOpasoM, ofliee KOJMYECTBO NepeMeHHHX paBHO N+K.

3. BunoaxsgeTcd npeoBpascBalue UeJeBol (QYHKLMM: BBOAMTCH
nrpad sa MUCIOIbBOBAHME WCKYCCTBEHHHX NEePEeMEHHHX:

-2.3. Meton GoabmMx m-rpa(bos

rie Dj,SJ,R - HeKOTOpHe umuclia (cpelld HHX MOI'YyT GHTD [OJONH-
TeJpHHE, OTpHLIATEIbHLEe ¥ HyJeBbe); j=1,...,N.

¢ 5. lesepasi QyHKUMA 3aiMCHBAETCA B BHAE ypaBHeHUd

BuCy Xy +Co#Kot. o . 40y kK- MKy g -y o= o« MRy > max, (2.11),
42 )

3

E - (D45 MM 4y - (Dy#SouM) #¥om. .. ~(Dy+SyM) #Xyy = ReM,  (2.13)
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6. OnpelleldfeTcs HAYaAbHHM Oa3MC, COCTORUWMA U3 HCKYCCT-
BEeHHHX M OCTaTOUHMHX fepeMeHHHX (TaK ®e, KaK B ABYXSTARHOM
werose). Tpu sToM Leaepas GyHKUMS TpPUHWMAET 3HAUSHUE RiM.

7. CocTaBageTcs MCXOJHas CHMILIEKC- TAGJMUA:

Tadauua 2.4
BIl % 2 |l W X1 | ez b ek |Pen
E |-D;-5; M| -Dp-S,xM|.. |-C\-50M] © 0 1o RM
X M1 [ Az | A [Poen [Py | [Powk) (B
Xyl A21 Aoz - Aen [Raonen) [Aee2) |- [A20nek) |Be
SRy .
X;J Ay Mz | Ay Aoty [Bnonezy |- [Anoneio (B

Snechs Xi4,X,2....,X1m— NepeMeHHNe, cocTabasdimvlye Hayadb-
HHl 0asKC, T.€. MCKYCCTBEHHHE, & TaKme OCTATOYHHe (eCJaH eCTh).

JlaiHad Tabaulla HAYeM He OTJaWyaeTcd oOT Taba. 2.1
(NoCTPOEHHOA AXA ABYXSTAIHOrO MEeTOAa), Kpome Buja E-CTDOKH, 1
" 8 Takwke OTCYTCTBYSA WCKYCCTBeHHOW uUefebBoR $yHKuLwmM, - t

8. 3azaya peflaeTcA C NOMOWPKH OOHYHHX NpOUEAYP CHMILISKC-
MeTona, IlpM STOM YUMTHBAETCH, UTO KO3(OULMEHTH M, NPUCYTCTBY- *
oipe B KosdduLMeHTaxX UedeBOR QYHKUMH,- 9TO HEROTOpWE OuYeHb
SoJbmMe udKcad.

Tak KaKk KCIOJb30BAHME MCKYCCTBEHHHX NEPEMEHHHX IIPUBOAMT
K pesKoMy YMeHbIieHU0 BHAuYEHWd leJeBOA (QYHKUMM, TO B ONTH-
MAJbHOM pelieHuW# (KOTODOMY COOTBETCTBYeT MaKCHUMyM LeleBO#
dyHKUMM) - 3TH nepeMeHHbe AOJUKHH OOpaTuUTbcd B O, T.e. OKasHBa-
orcd HeOasuCHuMU., EcaM B [OAYYEHHOM ONTUMAJBHOM DelleHUM He-
KOTOpHE HCKYCCTBeHHHe nepeMeHHWe ocTairc B 0asuce, 3To 03-
HauaeT, YTO UCXOAHas sajlaya He MMEeT NOIYCTHMOI'O pelleHus.
' TlpuBeieM NpUMEPH oNepalyit Haj CHMIJeKC-TabJuuefl ¢ yyac-
. THeM wrpadubx kosdduuuerTror M. IlycTh MMeeTc: cumnmeuc‘waﬁauuazl‘

BasucHHe X X5 X3 X4 X5 | X5 |Pemenue 3

e peMeHHuEe

E -100 {-20-M |-1-5M [10-am [ 0 | 0 [-200mM
X 1] 15 | 5 10 |1 o |e0
X 7 | s 7 2 o |1 |10
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JA piJloUeHHs B 083MC Bllech CleayeT BHOpATh [epPEeMEHHYID

rak KaK et COOTBETCTBYeT MaKCHMaJbHHA 110 MOLYJO OTpHuA-
*3 Wit KoappuumeHT B E-CTpoKe (c yueToM M. g MCKIoueHus
Teﬂ;:auca puGMpaeTcs fepemeHad Xg, TaK KaK el COOTBETCTBYET
z:HuMaﬂbHOG CHMIIEKCHOe oTHomeHMe (60/5=12, 140/7=20). Taxum
o6pasoM, B KayeCcTBe Beliyllero CToJOL& BHOMpaeTcd croadel Xg,
p KauecTBe BelyleR CTPOKH - CTpOKa Xs: 3aement 5 Ha Mx ne
ceveHAH - BEAYIHA BJEMEHT. 3aTeM BHIOJHAETCH npeoﬁpa3oaaﬂue
cnmnneKc-TaﬁﬂMuH o OGLYHHM NpaBujaM. Hanpumep, koadduumen?
E-cTpOKH TIpH X4, paBHHA 10-3M, fepeCunTHBaeTCa 10 "npaBuiy

npgmoyroﬂbHHKa" CIeRYIOIHUM 0GpasoM:

5 % (10-3M) - 10% (-1-5«M)
5

= 12 + 7*M. .

TOUHO TaK xe MepeCUUTHBATCA BCe HAPYTrHe SJeMeHTH CHMII-
JeKe - TabJHLH.

2. 4. AHanu3 ONTHUMAJbHOI'O pelieHUsd HA YYBCTBHUTEABHOCTD

Bajiaun, A7 pelleHHd KOTOPHX TpeGyeTcsl MCIIOJb3ORATb Me-
TOAW WCKYCCTBEHHOI'O 6asuca, OyeHb pasHOOOpas3HH IO CBOEMY CO-
JEpXaHNI0, ¥MX HeJb3fl CBeCTH, HalpUMep, K 3ajayaM pachnpepeJie-
HUA DEcypcoB. J(3-3a 3TOI'0 MOMHO NPHMBECTH JMIb HECKOJBKO yKa-
BaHMA N0 MHTepnpeTalyy pPesyJbTaTOB U aHAJNUBY HA YYBCTBUTEJbL-~
HOCTb, KOTOpHe MOI'YT HPMMEHATHCH AN BCeX 33fau.

1. Bee ucnoabayeMbe B 3ajiave NEPeMeHHH®, KpOMe HCKycCT-
BEHHHX, MMENT COJNepPMATENbHHA CMHCA. JAd NepeMeHHHX, BXONAIMX
B MCXOIHY10 QOPMYyJIMPOBKY Bafiaud, WX CONCDMETENbHHA CMHCA HOX-
HOCTBI0 3aBMCHT OT NOCTAHOBKU 3aflaud. Ui OCTaTOUHMK NepeMeH-
HEX HMHTepIIpeTalMs RO MHOT'HMX cJyuadX NPHMEDHO TaKkas Me, Kak B
3ajavax pacnpefeJelua pecypcoB, T.€. 3SHAUEHWe OCTATOUHOR ne-
PEMEHHOR npejicTaBAdeT CGGOM HeM3PACXOJOBaHHHWI 3amac pecypea,
HEHCTIONBIOBAHHOE BDEMA M T. 4. BHAUEHWA WBOHTOUHHX NepeMeHHHX
VHTeDIPTHPYKTCH KAk [IPeBHEeHNe OrpaHUUeHHs "He Mggpme"

s
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Ilycrp, Hanpumep, HMeeTCH OrpaHMueHie: "HeOOXORUMO Bhi~
fycTHTb He MeHee 1000 geraxeft Tvna 1". Ero Mosso cdopMyaupo-
BaTh CAeNYUMM O0DasoM; ’

Xi >= 1000-

Jas npHBeleHHA K CTAHIapTHOMY BHAY B OI'PAHMUYeHWe BBO-
AnTCA MSOWTOUHAS NepeMeHHad, HampuMep;

X, - ¥ = 1000.

IlycTh B ONTHMAJADHOM PelleHWH 3TH NepeMcHHHE HMelT cleny-
wife 3HAUEHHH: X1-1200, X5=200.-B 3TOM CJAyYyae B8HaAUeHHe Nepe-
MEHHOR X5 - 9TO KOJAHYeCTBO AeTaled THhna i, BHIYHEHHHX CBepx
MUHUMAJIbHO HEeOOXORUMOTO.

2. KosdduleHTH M3 CTOJGHOB OKOHUATEABHOM CHMILIEKC-Tal-
JULK, COOTBETCTBYOIMX U3OHTOUHLHM NEepeMEHHHM, MOXHO MCHOAB8O-
BaTh JAJAA aHAIMSA pelleHHA Ha YYBCTBUTEJAbHOCTD K U3MEeHEHHSM
PaBHX YacTell OTrpaHHUdeHH.

MlycTs B i-e orpaHMuycHWe, HMeKliee BHI "He MeHbme", BBe-
JeHa M3OGHTOUYHAd NepemenHad Xn+i (6yaeM cuurarTh, YTro B 8ajaye
N UCXOAHHX NepeMeHHHX ¥ m OrpaHuyeHud):

ARy + Apgxdo + o+ A - Xy = By

Nycres B pesyapTare pemeHMd sajaud (2.1),(2.2) noxyvyeH

ONTHUMAJbHHNA Gasic, COCTOAMUA U3 NepeMeHHHX Yi'Yz-""Ym (310

MOr'yT OWTb JioOhie M3 NepeMeHHHX X1'X2-"'-XN' T.e. MoCHe ne-
peMeHHNe, KpoMe MCKycCTBeHHHX). [lyeTh GasucHhe TepeMeHHHE
_TPHHANM BHAUEHUS COOTBETCTBEHHO Ry,Ry,..., Ry, a uesesad
GyHKiMg ~ sHaueHue Z.
TlpeENOJIOXMM, UTO B NOCTAHOBKe 3afiauM (2.1),(2.2) npasad
. 4acTb i-I0 orpaHuueHus (T.e. BeJWuHHa Bi) WaMeHeHa Ha BeJu-
yuy d. Ecau 3TO ¥sMeHeHHe He BHXOIWT 3a HONYCTHUMHA AHana-
BOH, TO Nl MBMEHEHHOA 3aflay¥ ONTHUMAJNbHHE BHAUCHNS OasHCHHX
nepeMeHHuX (T.e€. ONTHMMAJABHOE pelieHue) CJelyimye:

m*

Yn,‘ = Rk - Ak(ni’i)*d’ . k=1,... ., (214)

i
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o Ry, KlooooM " 3HAUeHNA GasHCHHX nepeueﬂqhx B ONTHMAXD-
ra k! HoM pelicHHM HCXOJHOW salaul {6es-HemeHeHin—banaos—-pe-
—oypeaiy
- ko3(PuLMeHTH CTOJIOLUA M3OHTOUHOA NepeMeHHON Xr+
Ag(n+1) 1+
B OKOHUATEJbHOH CHUMIIEKC-TaClHle AAd HCXOAHOM
sajiaun.

SyaueHMe LeNeBOA QYHKUMM IIA ONTHMANBHOTO DONEHUA HBMe-
HeHHOA 3allauM ClRelynee:

E = Z - Fou*d, (2.15)

rae 7 - 3HavueHHe UedeBOR QYHKIMHM Q4% ONTHUMAIBHOIO DemeHUR
HCXORHOA Ballaun;
- koapdumeHT E-CTpokd NpH K3CHTOUHOR NepeMeHHOR Xb+‘

Frsi ‘
B OKOHUATEJALHOH CHUMILIEKC- Talaulie.

JonyCTHMBA RMANa3OH MSMEHeHWS BeldudHn B, T.e. juana-
aoH HGMEHeHW, He NDHBORRUWMX K HeNONYCTHMOCTH HaMAeHHOTO Of-
TUMAXBHOrO Gasuca, HaXOAHTCA M8 CMCTeMb HEePABEHCTR

T = Ry~ Ay > 0 k=l,....m  (2.16)

Bce 9MeMEHTH STOM CHCTeMd HepaBeHCTB MMEOT TOT Me
cMuCH, yTO B B (2.14).

FaKk BMAHO, aHaJu3 Ha UYBCTBHTERbHOCTb K HSMEHEHMAM Npa-
BHX YacTed OorpaHMueHMfl BHTIOAHAETCH B OCHOBHOM TaK Xe, Kak U
I8 BajauM O pacnpelielieHUM pecypcoB. EAMHCTBeHHOE OTAMUME OT
dopmya (1.13)-(1.15) CoCTOMT B ¥BMEeHeHWM 8HaKa nepes Kosddu-
IeHTaMA A\ iy M i, Ha NPOTHBONOONHWA. OGOCHOBAHNHE AGH-
HOI'O MeTOJla aHAlIM3a JIPaKTHYECKN He OTJAMYaeTCd OT MpUBeZEeHHO-
To A9 8afiauyd pacnpefielleHHA peCypcoB.

3. KosdduimeHTH npH HSGHTOUHHX NEPeMEeHHHX B E-CTpOKe
CHMILIEKC- TabMiIN, CONePXAleH ONTHMANbHOE DelieHMe, BO MHOTHX
8aZauax MOXHO VHTEpNpeTHDOBATh KAK BEAHUMHY YXYANCHWS lele-
BOA QyHKUMM NpM YBEJHYEHWN Ha eNMHULY NpaBO! UaCTH OrpaHuye-
Hyd, B KoTopoe Oula BBeleHa JiaHHa#d MaGHTOUHas NepeMeHHad, -
¥omio ckasath, uTo KOIBIMUMEHTH E-CTPOKM NPH M3GHTOUHHX Me-
PeMeHHBX MMElT CMHICJ, TPOTHMBONOJOMHLA LEHHOCTH PEeCYPCOR.
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IlycTs, Hanpudep, B CTaHZApTHOR dopMe HekoTOpod 8safjauy
orpaHuuenue: "HeoOXOJIUMO BHIYCTHTL He MeHee 1000 pgetanedt TH-
na 1" cdopMyIMpOBaHO CJeAYILAM OGpPasOM: xj-x5=1000, rge )<»l -
KOJAHYeCTBO JleTallel, KoTopoe TpeOyeTCH BHIIYCTHTH, X5 - M30H-
TOYHAA nepeMeHHAs (T.e. BHIYCK CBEDX MUHMMAJBHO HEOGXOIMMO-~
ro). Illycts 8 aToft 3anaue neJeBasd (QyHKUMA BupamaeT NPHOLIAbL OT
BHNyCKa JeTadelh. Ecaun B OKOHUATEJbHOM CHMIJEKC-TabJaule nepe-
MEHHasA x5 oKasHBaeTCd HeGas3HCHOM (X5=O). a Ko3IPPULUMeHT npy
ATOA NMepeMeHHOM B E-CTPOKe OKAa3uBaeTCH PABHHM HEKOTODOMY
upcay F, 9TO 08BHAUaeT, YTO B CAyYae yReAWUEHUS BaNaHWA Ha
BHIYCK feTafel Ha eMHULY (T.e. Ha ONHY JleTalb) 3HAUEHHE lie-

JIeBOR QYHKUMHM YMEHbUMTCH Ha F HEHeMHHX elMHHLL

4. Ecay uesesas (yHKUMA B 3afaue (2.1),(2.2) HanpamjeHa
Ha MAKCHMYM, TO AHAJU3 Ha YYBCTBUTEJLHOCTb K H3MEHEHMI0 KOad-
PMUMEeHTOB ULedeBol (QYHKUMM BHIOJHAETCA TOUHO TaK X2, Kak M
AN 3a7laud pacnpelniefeHus pecypcos @M. BopMy b (1.16)-(1.181
Ecny ucxonHas . Uenepas (YHKUMA HalpaBJeHa Ha MUHHMMYM (T.e.
NpU OpUBEJIEHMA 3alaud K CTAHIApPTHOX opMe oHA yMHOMAJAChP Ha
-1), TO pacyeTH Takme BHNOJHANTCA Nno dopvyrnam (1.16)-(1.18),
HO 3HaK nepex Aqk 2] Rj U3MEeHAETCA HA NpPOTHBONOJOXEHHA.

2.5. CpaBHeHMe METONOB HCKYCCTBEHHOI'o 0asuca

RoanuectBo uTepaunit, TpeOyeMmoe AJSi DeleHMA 3ajauy¥ Kar
JIBYXaTanHuM MeTOJOM, Tak ¥ MeTOIOM GoJpumx mrpadoB, B Gonb:§
IMHCTBE CJyuyaeB OINHMHAKOBO.

JoCcTOMHCTBOM MeToia OoJbimuy mTpadoB ABARETCH TO, UTO oﬁi
B MAJOA CTENeHM OTJMUAETCHA OT OOHUHOIO CHMIJEKC-MeTona (T.e.”
OT TOWA ero peajiMsalud, KOTopad UCHOJb3YeTCA, KOr'ja ncxyccwff
BEHHHA Oasuc He TpeOyercs). B 10 #e BpeMd MeTOX GOJbWMX
mrpafoB MMeeT NO CpaBHeHMI0 C JIBYXaTanHHM MeTOROM GOJbWOR He- '
IOCTaTOK, CBASAHHWA ¢ MenoabSoBaHieM Ko3ddwimestos M Tak
KaK 3T KoagduIMeHTH - Oouexb OOMblMe UMCHE, OHM QOHUHO BHa-
YHUTEJbHO NPpEBHMAKT JOOHe KOOPUUMEHTH, HCIONb3yeMbe B MCXON-
HOM NIOCTaHOBKe 3ajiaud. B pezydpTare OWHGOK OKpyrienus (oco-
OEHHO TIpM BHUUCHEHMAX Ha IBM) uponecc peUIEHHA MOXRT CTaTh
HEUYBCTEMTEAbHbM K MCXORANM KOa(dMiMeHTaM aazaus  IByxstan-
HHI METOJ He MMeeT 3TOr'o HejocTarTka. ‘
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3. METOIM PEUEHMA BAJAY JMHEAHOTO
IEJOWICJEHHOTO TIPOTPAMMIPOBAHHA

3 1. HasHaueHHe MeTOJIOB HeJOUMCAEHHOrO nporpaMuypoBaHus

fleJoucIeHHOe NMPOTpaMMUPOBaKKE OPHEHTUPOBAHO Ha peleHHe.
pajal, B KOTODHX BCE WIM HEKOTODHE NepeMetHbe ROAMHH NPUHH-
WaTh TOABKO LEJOUMCJIEHHNE 3HAUeHUA. Ecau ycIoBue ueJouucaeH-
HOCTM HAIONGHO Ha BCe NepeMeHHHe, HMeoupMecs B safaue (B TOM
Wcae NepeMeHHbe, BBeJeHHHe LA NpUBEJCHUA sajaud K cTaH-
JApTHOMY BHAY, T.€. OCTATOUHHe M MSOHTOUHHG),‘TO OHa HasbBa-
eres NOJHOCTBI HENOUMCACHHOA. TlpMepH NMOJHOCTHI UENOUHCACH-
§uX 8ajay:  pacrpelieeHHe pecypcoB AAA NPOMSBOACTBA JeTaleR,
ecJH B KAauecTBe PeCypCoB MCIONbLBYWTCA BaroTOBKH; pacmpejee-
Hue CaMoJeTOB JIO ABHANMHHMAM, [0 KAMIOA MB KOTODHX TpeCyeTcd
niepeBeaTH ONpellelleHHoe KOAMUeCTBO NaccamupoB. 3ajlauM, B Ko-
TOpHX TpeboBalue LEJOUYHCHEHHOCTH OTHOCHTCH TOJBKO K HEKOTO-
peM NIEPEMEHHEM, HA3HBAKTCH UACTHUHO LENOUHCIEHHHMM. [pumMepu
YACTHUHO LeJOUMCJEHHHX 3alau: pachnpejieeHue Martepuana (Han-
pHMep, MeTalla, MJACTMACCH) MAM BPEeMeHH JiAd NPOMSBOACTBA He-
HeJuMLX MBJEJHA DA3HHX THIOB.

B HEKOTOpHX cJhyyaax fpd NOJYUeHWM ApOGHOT'O B8HAYEHHd Ne-
peMeHHOR, KOoTopad IO CBOEMY COJeDXATENLHOMY CMhICHY AOJXHAa
OuTb LEJOUXCAEHHOA, JIONYCTUMO ee OKpyrJeHue. ORHaKO NpH 3TOM
HEeOOXOAWMa OCTODOXHOCTDb, TaK KaK OKDYTIEHHOe pelleHye MOMeT
OKasarhCs HeNONyCTUMHM (He YAOBIETBOPATD OTPaHHUECHMSM),

PaccmoTpum npumep. IlycTh HMeeTcA OrpaHUueHue

5*X1 + 2,~<X2 <= 53,

rpe xj,xz - LeJOUMCJEeHHHe MepeMeHHbie (HAIpUMEp, KOAMUECTBO
BhllyCKaeMwX neTaneft). IpeanojoxuM, YTO MOJYUEHH ONTUMATbHHE
BHAUEHHA 3TUX NEePeMEeHHbIX: x1 = 7,8, xz = 6,9. OKpyraurh ne-
PeMeHHNe 70 8 M 7 Heab3d, TaK KaK 3TO NPUBEHET K HEBHIOJHE-
HHO OrpaHuyenus. B TO Me BpeMs DelleHMe X1=7, X2=6 MOXET OKa-
SaTbCH HEeONTUMATbHHM. |

B HeKoTOpHX cCJyyasi OKpYTrJeHWe peleHWs HeBOBMOXHO B
"DuHine. Hanpumep, B 8SajiauaX C OrpaHWuUeHMAMM B Bule pa-
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BEHCTB OKpYTJIeHHOE pelieHHe HHUKOrja He COOTBETCTBYyeT Orpanp-
YeHUAM. OKpyraeHHe pemleHHAd HEBOBMOXHO Takme B sajauax ¢ Oy-
JeBHMM (T.€. NPHUHAMAXEMMA TOABKO 3HAYEHMA, paBHbe O HAH 1)
nepemeHHuMU.  [lpuMepn 3ajiau ¢ GYNeBHMU [IePeMEeHHLMW - 38J8UM,
B KOTOpHX TpeOyeTcs NPHHATL pelieHWe O peaiusain OAHOT'O Ma
HECKOJMbKNX NPOEKTOB: B TaKUX Bajauax fnepeMeHHas X‘ pUHAMaAL T
sHaueHue 1, ecay i-A NpoeKT AoaxeH OWTb peajusopaH, # 0 - B
NPOTHBHOM CJyyae,

WmMenTca CleuMalibHHe MeTOJH DelleHUs LeJOUHCACHHHX 3anay
Bce OHM OCHOBAHHW HA MOJYUYEHWH pelleHWA 2anauyM Gea yueTa Tpe-
GOBAHUA UEAOUMCICHHOCTH # NOCACAYOUEM YTOUHEHHWU Demekuns.

B HeKOTOpHX (HO AOCTATOUHO PEAKMX) CAyuYadAN OKadHBAaeTCH,
YTO Bajauya MMeeT RONYyCTHMHE HelleJOUNCJeHHHe pelleHMs, HO He
¥MeeT LeJOUUCHAeHHHX pemeHuA.

MeToAH peuieHMs 3aflad  LUeJOYHCAeHHOTO  MpOrpaMMHpOBaHNA
MOXHO DaBNeJHTh H& ABe I'PYNib:

~ KOMOMHATODHHE MEeTOIH;

- MeTORW OTCEeYeHHA. S A A

3. 2. HoMOMHATOpHHEe MeTOAHW. MeTol BeTBEeW W rpaHMy

RoMCugaToOpHHe MEeTOZH OCHOPAHH Ha fnepefope ROHYCTHMHX
pelieHUA 3apau¥. ITH METOAH MOTYT [PUMEHATBCA RO BCeX clayua-
fiX, KOPJIA MHOMSCTBO DENEHWR 3alauy ABASETCA NUCKPSTHHM; Ta-
KUM OOpasoM, OGJACTb HDMMEHEHMR STHX METONOB He O PAaHMuUMBA-
eTcA pelleHHeM 8aJ1a4 LeJOUMCIEHHOTO NMporpaMMupoBaHnd. [lpocTed
muM (HO HauMeHee 3(DPeKTHBHHM) ¥3 KOMOMHATODHHX METOROB SBJAR-
eTCH MeTOJl NOJHOI'o llepetopa.

Haubonee pacnpoOCTPAHEHHWM M3 KOMOMHATODHBIX METONOB fB-
JAFeTCH  MeTOR BeTBel M TPAHMU. (OH NpeJiCTARAeT COGOR MeTOR
jeJjieHanpapieHsoro nepeSopa, T.e. IJA HOHCKaA pelleHud BHOWpa-
eTcA Haubozee NepClleKTHUBHOe Hanpaaneuﬁe;) MeToll MOXST OpHUMe-
HATbCA JAJS pelleHMs Kak MOJHOCTBIO, TAK M UYaCTHYHO UEeJOUHCTIeH-
HHX 3azay. Meron BeTBeN ¥ rpanuil NpelycMarpusaeT pelleHye 3a-
Jlaun 6es yueTa TPeGOBAHMA 1EJOMMCJIEHHCCTH W NOCJACAYNUHA ne-
PEXONR K HEAOUUCNEHHOMY pelieHKI.

TipuBeieM HEKOTOPHE OCHOBHME . TEDMUHH, WCTOAb3YeMHE B
ONIMCAHNM METOJA BeTBeN M I'DaHMilL
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{. CIHCOK PeUaeMuX 8ajlay - CNMCOK 8aJiay, KOTopue Tpely-

erci  peUMTD AJA HEXOXIGHWA ONTHMAJIDHOTO pelieHMd. CHayala B

3TOM CHKCKE COREPMATCS TOABKO MCXORHa# B8ajaua; BdaTeM B Hero

JOGABIHITCA safladd, NoJyueHHHe M3 MCXOAHOA NyTeM A0GaBJeHHA

orpﬁnnqeﬂuﬂ. obecile YHBAWMX L[e BOUMCIEHHOCTD peueHud.

2. OUeHKa Bajlaudt - T'palula Hauayvwero (MUHMMAJBHOIO HIM
MAKCHMAJIBHOTO ~ B SABUCHMOCTH OT KOHKPeTHON 3afiadd) SHAUEHHS]
yeneBod  QVHKLMM, KOTOpoe MOMeT OWTb JAOCTHUIHYTO NpY pelieHuw
Z@HHOR BaAABUN. BaxHO 3aMeTUTh, YTO OlLE€HKA - 3TO He TO me ca-
Moe, uTO BHAuUeHUEe teleroft fyHKiMKU. OUeHKa BCeTAa Ayyme, Yem
onTHMAJbHOE 3HAUEHHe UeJeBOA dyHKiMM. OUEHKA BajaUM MSBECTHA
a0 ee pelle HHS.

3. Tekylige Haulyuliee pelieHMe - Jyumlee M3 HaMeHHWX Ue-

. JOUMCIEHHHX pelieHMA. OHO BKIOYAET Jyumue UENOUUCIEeHHHe BHa-
yeHHd NePeMEHHEX Ballaud W COOTBETCTBYllee UM BHAUeHHe Lelde-
poft QyHKUMM. B HAauyade pelleHHA Bajaud OHO He CyuwecTByeT (eme
He HaRQeHo).

B npouecce pelleHHs 3alauy MOXET OKasaTbes YJIOOHWM I'pa-
fuueckoe NpeficTaBiedue Npoliecca pewehus B BHae Jepeba. Hop-
HeM (HAYAJBHOM BEPUMHOA) TAKOro JepeBa ABAASTCA UCXOJHad 8&-
java; JApyrue BepuMHH COOTBETCTBYWT 3allauaM, NOPOXZacMbM B
npouecce pellieHUA. Bo3de BepUHH MOI'YT 3alMCHBATHCH OLEHKH 3a-
Zad H pesyJbTaTH MX peleHHs.

MeTOH pealuayeTCd B chelywlleM Nopslike.

1. Hexondas 3aflaya  BaHOCMTCA B CHMCOK DellaeMlX 3ajau.
Ee oueHra npunnMacTca SeckoHeuHo CoanmoR (8fiech Mpexnolara-
ercd, uyTo LedeBas (QYHKUMH pelaeMOA Safiaud NONJEXUT MAKCHMHA-
3allH) .

2. M3 cnucka peliaemux 3afiau BHOWpaeTCs Bajaua C Haulyy-
oM BHaueHHMeM OLGHKM, T.€. HauOoldee NepcneKTUBHAA asaliaua.
Ecam ecth HecKoMbKO Baiay C ONMHAKOBHMH OlLEHKAMM, TO BHOUP&-
eTcd Jobasi M3 HMX; ecJy B CHUCKe -TOJBKO OfiHA 3ajaya, TO OHa
BHOUPAETCH AJia pebeHud. OOOBHAUWM BLOpatiy® 3afayy xax T.

3. BufpaHHad 3afiaua MCKJIHOUEETCH M3 CITMCKA DellaeMhX aa-
IaY ¥ pemaercd OGHYHEM CUMILIEKC-METOHNOM 0e3 yueTa TPeGOBAHHMA
liedounc nennocty.

4. B 2aBHCHMOCTH OT peByXsTaTa peleHMs BLHNOJHANTCH Clie-~
Aybime newcTEms.

b1



4.1. Pewelue CywecTBYeT M ABIAETCH LEJOYNCJCHHHM
Ecau yme cymwecTByeT Tekyliee HauJyulice DelieHHe, TO NOJy-
YeHHOe pelleHMe CPABHMBAETCA C HMM, €CJHM HallleHHOe peleHus
Jyutie TeKyuWiero, TO OHO NPHHMMAETCH B KAUECTBE HOBOI'O TeKyme-
TO Hauayuwero) pegeHud. Ecau Tekyliee Hauiyumee pelleHHe elle he
CymecTByeT, TO B KAueCTBe TaKOro peMeHHs NpUHHMaeTcs HafjieH-
Hoe peileHHe. HoBHe 8ajlauM B CIIMCOK pellaeMHX aanay He Jo6ap-
ASNTCA.
4.2. Pemenue He cymecTsyeT (3agava T He MMeeT peweHwd)
HoBbie 887ay¥ B CIOUCOK pefiaeMHX 3a)au He ROOABJANTCHA, Y
TeKymee Hapdyuliee pelleHHe He H3MeHAeTcd.
4.3. PemeHue cymecTByeT, HO ABJAETCH HELENOUHCHCHHHM, H
npy# 3TOM TeKymee Hauiyuliee pefieHye He CymecTByeT
BuwOHpaeTcs nepemeHHas Xj, NpUHABIAA JpoOHOe BHAUEeHHe Ri
(ecay TaKHX NepeMeHHHX HEeCKOJbKO, TO BHOWpaeTcA JanGas us
HUX). JlonycTHMoe llesioe BHAueHue X1 HOJXHO YROBJETBODPATDL O1-
HOMy W8 HepaBeHCTB: X, <=[R,) mms X; >~ [R;1+1. Brmecs [R1] -
lleJlass yacTh umMcaa Ri, T.€. M3KCHMAJAbHOE lleJioe UHCJH0, He mpe-
- BOCXojsmee Rl (Hanpumep, [5,71=5, [-3,2]1=~-4).
) BvecTO 3aAaul T B CHMCOK peliaeMbX 3ajay BHOCATCA jBe
HOBHe B8afaun: Ti " TZ Bece orpakMyeHus U uedieBad QyHKLMA
oGeMx saflay Te Xe, UTO H y 3afaud T; Kpome TOro, B OJHY U8
HOBHX 3ajiay AoGaBJfeTCd OrpaHuueHHe X = [R 1, a B Apyryo -
X1 S [R 141, tﬂpu 3TOM ONTHMANbHOE HeuenouucAeHHoe pelieHUe
\\ safayn T CTaAHOBHTCH Henonycrumuuh, B TO X BpeMd HHM OfiHO H3
IONYCTHMHX LSAOUMCHeHHHX BHaYeHuf X HE HMCKAOUYAeTCS  HOBLMA
orpaHdyeHHAMHy Bwecre ¢ Kamion U3 nsyx HOBHYX 3alau COXpaHf-
eTcs ee OlieHKAa: 8HaueHwe UedeBoft QyHKImMM 3anaud T, M3 KOTO-
poR OHWJAY nNOJyuyeHH 3TH HOBHE 3ajlauM. JTO 3HaueHue cooT-
BETCTBYET ONTHMAJBHOMY, HO HELEJOUUCACHHOMY pElieHHN 3ajauH
T. OHO ABASETCA NpeaelabHOR OLEHKOM (TpanMued) LexeBoR GyHK-
MK AAA KaOR M3 HOBHX BBfa4; OUEBUAHO, UTO ONTHUMAAbHOE
8HaueHHe LUeJeBoR GyHkuun y sanau T1 U Ty He MOXeT OWTH JyY-
me, ueM y 3azaun T, TaK Kak peleHue T1 " T2 JOJAXHO COOT-
BeTCTBOBATb BCEM TeM Xe OrpaHHUeHusaM, \TO ¥ pelleHMe 3anauu
{ T, & Takwe NONOJHMTENbHOMY orpaHuueduin. OlUEHKa MCHoJbayeTcd
AAs BHOOpa HauboJdee NepcleKTHBHON sapaum.”
Tekyliee Hamayulice pelieHUe He M3MEHAETCH.

3 -
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4. 4. PemweHue CymeCTBYeT, HBJHETCH HEUSJOUMCICHHHM, M-
ph oTOM YWe CymecTByeT Tekyuee Haulyuljee DeueHue ...

BHnoﬂHHeTCﬂ CcpaBHEHHe ONTHMAJbHOI'O SHaueHUd uenenon
By HKLAA safaun T (COOTBETCTBYWUETO Halie HHOMY ONTUMAIBHOMY
HO Hele JOUHCIEHHOMY pelieHHMI0) £O  BHaUeHMeM LeleRO PyHKLKK
TeKyIeTo WanIyumiero pelieHus. Ecmn suaueﬂqf UeJeBOA QyHKIMY
Texywero Hauﬂyumero pelicHud Xyme, . UeM B onTnﬂdanom pelieHuH
sanaufl T, TO 'BHICJAHAKNTCH fe#CTBUA, yKasadHwe B 4.3. B npo-
oUBHOM CAydae HOBHe 38JaUM B CIHCOK pellaeMbX aajiay He BHOCA-
peil, TaK KaK, ecu Obl OHM ¥ OWIM PACCMOTPEHNW, MX pelicHHe He
voseT ONWTH Jyulle, ueM pelienve safiauM T (4 Tem Godee He ayu-
me, UeM TeKyliee Hadayuuee pelenue) .

§. Ecayu cylieCTBYyeT TeKyuee Haulyuliee pelieHHe, TO BHNOJ-
paeTca [IPOCMOTP  CIMCKA pelaeMHK sajay. Sajaud, ¥ KOTOPHX
OLEHKA XyMe TEKYIero, Hauiyumiero pemeHMd, HUCKJOUAOTCA K3
CcHUCKa pellaeMblX 3afiau, TaK KaK IJA HUX yXe HeJb3ad HanTH Jyu-
mero peleHMsi, ueM Tekyliee Hauayuuee. ‘

6. FEcjM CNIMCOK peliaeMux aajiau NycT, TO AJFOpUTM BABEpP-. .
paeTcd. [ECJM NpU STOM CYWECTBYeT TEKyllee Haulyumlee pemeHue,
TO OHO ABIASTCH ONTUMAJILHHM LeJOYNC/iC HHbIM pemeﬂuem)ncxoquon
safaud. Ecay TeKymero Hauayumero peleHMA HeT,3To aﬂauaT; YyTo
MCXORHAH 3ajiaua He MMeeT UeJOUMCIEeHHHX pelleHWA. ECJM CIIMCOK
pemaeMuX sajaJd He NycT, BHOOJHAETCH BO3BpAT K mary 2.

HaspaHue MeTOll@ CBHS8HO C pasBeTBJEHUEM pellaéMON Balauyn
Ha JBe HOBWe 8aliaud (eCJM pelleHue OKASHBAETCH HELSJOUHCIEH-
HHM) ¥ C WCNIOJb3OBAHMEM OLEHOK TI'DAHUUHNX 3HAYeHUN ueﬁeBon
§yHKIMM ApH BWOOpE 3alauM AJad pelieHus.

3.3. MeTomW OTCeYeHHHA

3.3.1. Obmas cxemMa peaansaUyu MeTOLOB OTCEeYEeHUMN

9r¥ MeTOAB OCHOBAHH Ha BBEJIEHMH B 3ajady HONOJHUTEJABHHX
OTPaHWYECHMNA, NOBBOJAKMMX yuecTh TpeGOBaHUe LEJOUMCISHHOCTH.
OcHoBHHe aramy pealMsallid BCEX METOXOB OTCEUSHMA CJCHYOIME.

1. Bagava pemaercsi 6e3 yuyeTa TPeOOBAHMA UEJOUNCIEHHOCTH

(Haﬂbnmep, OfLIUHKMM CUMILIEKC -MeTOROM) . ECAM BCce IepeMeHHbe,
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KOTOpHE [0 COIEPXATEJILHOMY CMHCAY JOAXHH ONTH LieJOUMCACHHH-
MM, NPHHMMANT LEJHEe BHAUSHMA, TO QIrODATM BaBepHaeTCH; WHa-
ye— BHIIOJHACTCH CJAIyOMA mar.

2. BeoauTcs NONOJHUTeJbHOe OrpaHuueHHe, obaajiapmee CJe-
RYOIMMA CBORCTBaMH. :

{ OHO oTceKaeT (T.e. JeN3eT HeNONMYCTHMHM) HaBAeHHOe on-
TAMAZbHOE, HO HeleJOUMCHeHHoe pemeHHe. J[pyrMMM CJOBaMy, BBRO-
IUTCH Takoe orpaHduyeHue, KOTOPOMY He COOTBETCTBYeT HalZeHHOe
petieHue. '

£BBOonMMOe Orpasuuenue He JOANHO OTCEeKaTh HW OHOFO M3
LeAOYHCHAEHHBIX PemeHMR, RpHUHAAAeM3IMX OOJRCTH HONYCTHMHX pe-
meHNA MCXONHOR Bajauy.

3. 3anays pemaeTcd C YueTOM AOGABJCHHOI'O OrPAHMUEHHA.
Ecay pemeHHe OKa3HBAETCH HEJOUMCJCHHHM, TO OHO NPUHMMAETCA B
KauecThe ONTHMANBHOTO, M AIrODHTM 3ABepliaeTCA; MHAUYe - BO3B-
paT K mary 2.

Ha puc. 3.1 npuBesieHa rpaduueckas WAAOCTPRUMA ACMOMHM-
TeABHOTO OrpaHMueHns, OTCEKANNEro HeleJOUMCJACHHOE pemeHue.
TouxkaM NOKA3AHH HONYCTHMHE LEJOYWCHEHHWE DEmeHHS.

ONTHMaJbHOE pelleHHe

Xi
1,2,3 - rpasnun OFP {orpanyueHy¥s W3 NOCTAHOBKK Bajaun); 4 -
JONMOJHNTENAbHOE OrpaHHueHKe

Prc. 3. 1. JlonoAHUTEAbHOE Or DAHMUEHHE B METOAE OTCEeYeHMA

V M3 MeTOZOB OTCeUeHMA HAMOOJEe WHMpOKO NDUMEHANTCA MeTORM
-ToMopH.  JIpyTHe Ha3BaHWA STHUX METOIOB -~ METOHH OTCEKAOmAX
" NAOCKOCTEM, APOGHWE aArOpHTMH. -

Iipumeuatine. B MeTofiax T'oMOpH HCHOJbBYKHTCH TepMHHN "lie-
Jag u4sCTb" M “jpobhaa uacTd". [lox ueJOf YacTb® uKucia BHECh
TIOHUMaeTCA MaKCcHMAJbHOe UeRoe uHuclo, He NpeBocXofdliee RAHHO-
ro uucia, a "oA APOGHON uaCThbi - PasHOCTb CaMoro uucJja M ero

54




a qacTu fledaf vuyacTh uHcIa 000BHAUAETCA KBAAPATHHMY -
ueﬁgxauu a fpoGHad - {urypsemp, Hanpumep, ecan B=1,7, To
L, (B)-B-[B1=0,7. Ecmu B--2,33, 10 (B)--3, {B}-0,67. Ta-
«uM 00pasoM, JBad IBpOGHOR YaCTH BCerka BepHO HepPRBEHCTBO

0 <= 1B} ¢ 1.

3.3.2. Meron TOMODH 18 TMOJHOCTbI LeJOYMCIEHHHX Bazay

Jlas nNpUMEHEHUR 3TOro MeToZa HEOOXOZHMO, UTOOH Bce ko3~
QuuueHTN ¥ npaBhe YacTd Or'paHuyeHMH Obhau uenoqucneuuuuu Jra
cEA38HO C TEM, NTO Haknuie APOCHHX KOSPOUUMEHTOB MOMET npH-
pecTH K HApYWEHAD LEJOUHCASHHOCTH RONOJHUTEJbHHX (OCTATOYHHX
4 MSOWTOUHNX) MepeMeHHHX. TaK KaKk aAropyT™M OpPHEHTHPOBAH HA
_pelieRie MOIHOCTDIC LEJOUHCICHHOA 3ajaud, HaXomleHWe ueso-
YMCACHHOTO pelieHHdA B 3TOM CAyYae MOMeT OKA3AThCA HEBOSMOXHHM
Zaxe B clyyae, KOIZa 3ajaya, 8allMCaHHag® TOABKO B MCXOAHHX
nepeMeHRHX, B HEACTBHTEJbHOCTH MMeeT lieJOUMCIeHHOe pemeHue.

Jnd NOJYUYeHHWs OpraHWyeHuR ¢ UeJkmu KO3PduLMeHTaMy Tpe-
GyeTcR YMHOXCHHE HCXOIHHX OU'PAHHYEHMA HA HeKOTOphe uKcJa.
HanpuMep, eclu UMeeTcsl OrpaHuuerue

13
x1+—-——*X2<---,

TO ero clejyeT YMHOXHTH Ha 6; OyHeT BOAyueHO OrpaHUueHHe

6*X1 + 2*X1 <= 39

MeTop pealmayercd B CIeZyiieM Topsjike.

1. 3apnaua pemaeTcd 6ead yuera TpeGOBaHUM UENOUMCAEHHOCTH
(Hanpumep, OOHYHHM CHMIAEKC-METONOM). ECAM BCe NepeMeHHHe B
PElCHMH NPUHNMAKT LeJne BHAUEHHMA, TO AATODUTM 3aBepliaeTcd.

2. TlycTs peleHWe MCXOXHOW Baay¥ OKasaloCh Heledo-
UACICHHHM. [IpeANoNoNMM, UTO NOCIEZHAS CHMIIEKC-TabAuia UMeeT
CleRyoMR BHUA:



Tabauua 3. 1

it x1 Xz . x, . Xm wi wz wJ .. wn 'Pemeung
E oo .10 }..10 Cy ICs Cj - 1Cy EO
X [t]o]fof |0 [AqMal-- Ayl |Mn] B
Xz 0114}...10}..10 A21 A22 - Azj v A2n Bz
X, 0jo0 1 0 Airihe Ai] R LN B1
Xm ojot(..lot.. 11 Apg tApe - - Amj - Amn Bm

31ech yepes Xi' t=1,...,m, o0oO0O3HAuUeHH NepeMeHHHe,; BO-
mellive B ONTHMAJbLHHA OasHe; wj, j=1,....,n - HeGaaKCHHe nepe-
meHHHe. Tawue o003HAUEHHS M pacloJomeHHe nepemeHHux (Bce Ga-
BHCHHE TNepeMeHHpbe - B JeBOA yacTH TalMMUN, HeOasHCHHe - B
NpaBof) NPHHATH TOABKOC RAA YAOOCTBA JaJbHeRmMX OOBACHEHMN; |
JeACTBATEJbHOE DacnoJoxeHHe nepemennux H MX Q00BHAYEHHA MO-
YT ONTbH JIOGHMH.

flycTs HerOoTOphe mepeMeHHbe IPHHAJM JpOOHNWE BHAYEHHs,
T.e, HeKOTOphHe M8 uucen Bk' k=1,....m - npoCune. Jlam panp- 4
HeRmero paccMOTPEeHHMA BHOMpaETCHA MepemeHHas, BHAUeHWe KOTOPOR |
HMEeT MAKCHMAnBHY® APOCHY® yacTb. JlycTh 3TO NepeMeHHas xi. a
ee pHayerHe - B‘ - [B‘]+{B‘); sjiech [Bil - LeJad 4acTb uMcia )
B‘, {B‘} - #po0GHasdg yacTh. HoMep MTepalMM aaropMTMa NMPUHHMA-
eTCH paBHbHM 1: r=1.

3. CocrapjdeTcs NONOJHUTeJbHOe OrpaHHueHHe, KoTopoe Je- i
JaeT INOAyYeHHOe DeleHHe HenomycTumbM. JUia aroro Bce Koaddu- -
UMEeHTH CTPOKH, COOTBSTCTBYNUWER BLOGPAHHOA MnepeMEeHHOA xi,
NpeHNCTaBJANTCAd B BHIE CYMMH HEJOW M ApOCHO# yacTy: A13

{A ]+{Aj 3, 31=1,...,n TlpaBad yacTb TaKkme NpeACTaBIAETCHA B

Bune B BB ]+{Bi}' HoBoe orpaHuyeHue 3anucHBaeTci B Clely-
oleM aune

—{Aii}*wl - {AohH¥y - ... - {Ain}wwn <= -{B;}. - (3.1)

3T0 OrpaHuueHNe Ha3WBACTCH OTCEUYEHUEM Pomopu Moxzo no-
KasaTb, UTO Takoe OrpaHUueHMe clelyeT us(ype@oaauuﬁ UeJIoUNC -
JIEHHOCTH BCEX NepeMeHHHX,
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4 [loJyuerHOe OrpaHMueHie NPUBOAUTCH K CTEHAAPTHOMY BUAY

-(A“}*wx - {A‘z}*wz - .- {Am}*wn + Sr - --{Bi}, (3.2)
rge r - HOMeD HTEpaLui aIropUTMA.

ageck S. - HEOTPUUATEIbHAR OCTATOUHAA NepeMeHHas. Tak
kax B MOIyYEHHOM paHee pElGHUA BCe Mepemetine wj,j-i,...,n -
Heoaaucﬁue (me. paBHHe HYJO), NepeMeHHas 5. NPUHHMAET BHa-
uenne -{Bj}, T.€ OKABKBaeTCH OTpHUATEAbHOA. TaxuM o0pasoM,
pelleHie OKASNBAETCSH HENOMYCTHMLM. :

5. K HOlYUeHHOR paHee CHMIJEKC-TabNille  K00aBJAAKTCH
crpoka M CToAGell, COOTBETCTBYWUME NOCTPOEHHOMY OrpaHHUeHHI
(3.2) # HOBOA GABHCHOA NepemeHHoR S

Tabauua 3.2

1] Pele-
Bfx % | - (%] Y| ¥ SN O 7R O A O 4
£ |o]o].|ofl.|0]c¢ ¢, e e, |o]E
x[1]o] . [of-{of Ay | A2 A A, {0 By
Xo| Of 4]+ [ O]-- ] O} Axq | Anp Aoy Aon 10| By
"

x|ofof.|1]-]of a4 |45 Ay A, |08,
Xl o ol f ol tf Ay 1A |- A || Am [ O] By
Sp| 0] 0. | Of-. | of-tA;|-tag |- |-tay 3| [-a | 1 |-tBp

Kax BUIHO, JaHHAA CHMIJEKG-TabJMla COZepMIT HeNoNyCTH-
Moe pelieHie (nepeMeHHas Sr HMeeT OTpULATeIbHOEe BHAUEHHE). - B
TO ¥ BpeMd A NAHHON CHMIJIEKC-TabAul BHIIOJHAETCA NPUSHAK ,;
ONTUMAZBHOCTH pelleHnsa (TaK KaKk CHMILIEKC-TabJuua, NOCTpOeHHad
RO roGaBaeHUS] HOBOI'O OTDaHMYEHHA, COOTBETCTBOBAJA ONTHUMAJb~
Homy HeleJiouncae HHOMY pemeﬂum). Jiag noucka JONycTHMOI'O peme-
HIR B aTOM cayyae HCMOJbBYETCA HBOACTBEHHHA CUMIIEKC-METOR
(M. pasgen 1.7).
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6. Hopasg 3afaua (noJyuyeHHaf NpH HOCABJEHHH OI'DBHMYEHMA)
pewaeTCs ABONCTBEHHHM CHMIIAEKC-METONOM,

7. Ecam Hafpennoe pemerye LUEJOUHCIEHHOE, TO AIT'ODPHTM
sapepmaeTcqd. B NpOTHBHOM CJyyae BNOMpaeTCs HOBasd NepeMeHHa§
X‘, BHAUEHUE KOTOPOR HMeeT MaKCHMANbHYK ApoGHY© uyacTh. Ipo-
HCXOIMT NEPeXOon K ouepeliHOR UTepauuM axropurva (r=-r+i), g
BhHIIOJHAETCA BOSBPAT K mary 3.

Tipnme yaHs. o o

1. IlpH KamuoM NOBTOPSHWM WAra 5 B CUMNAEKC-*rabauuy fo-
GaBJfeTCA OfHA CTPOKA M ONMH cToJlen.

2. TepemeHtne Sr. NoCapAAeMpE TIDW KAXAOM BHIOJIHEHHH Da-
ra 4,He MMeNT KAKOI'o-JHOO CONepAaTe]bHOro CMhcJa. B onTHMags-
HOM LEJIOUUCACHHOM pelleHMH 3TH nepemeHlHe BCerha PaBHH HYJX.

3.3. 3. Meroa Tomopy AJA YACTHYHO UEJOUMCJEHHWX 3aAay

OCHOBHHE 3Tand peanusaliy 3Toro MeToNa Te e, YTO M 1Jd
HONMHOCTLI LEJOUHCHCHHHX Banau. JAs 3TOro MeTONa HeolGABsaTelb-
HO, YTOOW Bce KOo(pMuMeHTH sanaun OuaM UejbMd. MeToxn peanm-
ayeTCs B CHelyoumeM nopsiKe:

1. 3ajaya pemaeTcs 0ea yueTa TpeSOBAHKA LEAOUACISHHOCTH
(HanpuMep, OOCHUHHM CHMIJIEKC-METONOM). [ECJH BCe NepemeHHue,
KOTODHE TNO CBOSMY COAEPMATEIbHOMY CMHCAY NOAMHH GHTH LEJO-
UHCASHHLIMH, - TIDUHAMANT LeJWe 3HaueHud, To HalleHHoe pelieHue #
ONTHMAJILHO, M &ATOPHTM 2aBeplaeTcs.

2. llyers pemeHMe MCXOAHOR 33faud  OKA3AJ0Ch Helelo-
YUCHEeHHbM. TIpeAnoJomiM, UTO NOCAENHAS CHMIJAEKC-Tabiuua MMeeT
CAeRYIOIMA BUX.

TaGanua 3. 3

X e [ X e (Y [% Mo oo ¥ |- [Wy | Pemene
0101.-10 o |Cy. 02;... C T g _
T o0 --]0 O (A Rl B [ el By
01 0 0 !\2,1 Roa | A2 | Penl Bz {
qreegreeneet et i
Y I I EE I R e LYV L e L ER e

........................




%alK ¥ LAR TOJHOCTHI LEAOUHCAEHHOA sajaud, uepes
K., 1=ty ofoBHAYEHH TepeMeHHbe, BOmeJHe B ONTHMAJLHHA
Gééuc; W, i=1,....0 - q§6a3u0Hue nepemeHkbie. Takue oGoaHa-
qwmgjwmmmwemwmmm(me®wwmnwwwwe-B
HeBOA UacTH rabasle, HeOaSUCHNE - B NPABOH) NPUHATH TOJbKO
04 yHooCTBa panpHeMnX oOBACHEHUA.
flycTh HEKOTOPHE U3 NEPEMEHHHX, KOTODHE JOJMHH OuThb le-
b, TIPHHAIH JIpOBHHE aﬂaqéﬂyﬂ, Js pajbHeRwero pacCMOTPEHHA
puoMpaeTCH NepeMeHHad, BHaueHue KOTOpOR HMeeT MAKCHMBABHYIO
JpOGHYI0 Y8CT. TiycTp 8TO NepeMeHHad X;, & ee sHaueHue - B, =
=[B;]*‘Bx}; prech [B;] - UeJag yacTb yHCJa By, {B;} - &poSHaa
yacTh. HOMED MTEpaLMY AIrOPUTMa NPHHUMAETCA PABHbM 1: r=1.
3. CocTapaseTcsl ROMNOIHATEJbHOE OrpanHMyeHHe, KOTOpoe Ae-
. gaeT NOAYYeHHOE DelWeHHe HelonycTuMbM. Jlid aToro Bee Kosddu-
yMeHTH CTPOKH, COOTBETCTBYWIEH BHODAHHOA nepeMeRHON Xi.
npeACTABAANTCH B BUS CYMMH LieJOR M JIPOCHOA dacTy: Aij -
LA ]+{A18}, j=1....,n. llpaBasg YacTb TaKkme NpelcTaBIAETCA B

BaeCh,

pHfie B1 - Bi]+{Bx}' 3anucHBaeTCH HOBOE OrpaHuueHue:
Li*wf +'}2%w2 .. 4 Ln*wn >= {B} (3.3)
rne . . .
Aie; , ' ecan Ay >=0 u W, MomeT Gurb APOGHOR,
{B.} -
(L=, ., ecad A, <O ¥ W, MOXET GuTh APOGHOM,
B3-1_H NS 3
L = .
- ﬂ(AjJ}. ecay {Aij}<-(Bi} u wj ZOANHS OHTH LSJOR,
(B, S
————&{1-{A, .}), ecar {A .}>{B.} u W, Boxxua OuTb LEJOH,
\1'{81} i] . lj i j .
=1,..,n

4. fbﬂy‘IQHHOG OrpaHuyense NpPUBOJAUTCA K CTAHNaPTHOMY BUAY
Lysy - Lowhp - ... - L + S, = ~(B,}, (3.4

The r - HOMep MTepallM¥ airOpHTMA.
3hech Sr - HeoTpullaTedbHasd oOCTaTOUHas NepeMeHHas, He
UMEOUAR HUKAKOTC CONEPXATEABHOTO CMHCIA; B ONTHMAJBHOM LEJo-
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YHCJIEHHOM DelieHHM 3Ta lepeMeHHasd OKA3bBBeTCH - DABHOA Hyam.
Tak KaKk B NHoJYUeHHOM paHee pelleHMM Bce HepeMeHHHe W,
j=1,..,n - HeGasucHue (T.e. paBHbe HyMW), NepeMeHHad Sr npu-
HMMAeT BHaueHMKe —(Bl}, T. €. OKasHBAeTCH OTPHUATeJbHOA. Takum
06pasoM,  pelleHHe OKA3HBAETCH HeNONyCTHMHM. .
5. K rnoJdyueHHOA paHee CHMILIeKC-TabJULE HOGABJAAITCA
CTPOKA M CTOJOel, COOTBETCTBYWOIHME MOCTPOSHHOMY Ol paHHUeHMo -
(3.4) ¥ HOBOR GA3UCHON NepeMeHHON Sr’

Tadauua 3. 4

Peme-
Bl X1 X2 . xi .. xm w1 wz - wj . wn Sr e
ETOl Ol 7010 01 02 CJ . Cn 0 ED
X1 11 0]... 1T 0Of.. 0 Ali Ao A13 . A1n 0 81
Xé‘ o] ! 10 0 A21 A22 A2j . A2n [4] B2

....................

....................

A9
O
S
it
>

2
P!

?:
P

El

=
>

3
[ |
fas Y

O L Pl L [ [ T T

Kak Buaxo, JaHHag CUMIIeKC- -TabhKLa CONepAUT HenonyCTn~
Moe pemenue (nepemeﬂnaa S MMeeT OTpuLaTedbHoe sHauenms). B
TO Me BpeMs AJA JiaHHORM cumnneﬂc Ta0JHUH BHNOJHAETCA NpUBHAK
ONTHMAABHOCTH pellieHHs (TaKk Kak CHMIJIeKC-Tacauua, AocTpoenHas
no noGaBJAeHUA HOBOI'O Or'paHMUeHMd, COOTBETCTBOBAJA ONTHMAML-
HOMY HelLeJOUMCHeHHOMY pelteHuin). Ias NMoucKa HONyCTHMOT'O pelle-
HHR B 3TOM cJyuae HCNOJb3yeTcd JIBOACTBEHHHN CHMILIEKC-MeTOx
{cMm. paspen 1.7)

6. HoBasi 3ajaua (MOJydyeHHasA NPH JIOGABJEHUU OFPAHKUEHUA)
pelaeTcsd KBOWCTBEHHbM CUMILJIEKC-MeTOIOM

7. BEcap HaWJleHHOE pemeHue LEeJOUHCHEHHOe, TO all'OpHTM
3aBepmaeTCA. B NPOTMEHOM Cayuae BHOMpaeTCs HOBas NepeMeHHas
Xi, 3HayeHNe KOTODPOR MMeeT MaKCHMabHYW NpoGHY®L uacTbk. [lpo-
HCXOJUT NepeXOfl K OYePEe[HOR HTepaiK alropurMa (r=r+l), H
BHIOJHAETCH BO3BpAT K mary 3.

MpvMeuanne. Kaxk ¥ A NOJNOCTDI UEJOUMCIEHHOM  3alaul,
NpH  KAawIOM NOBTODEHMM Wara 5 B CHMIJEKC- TAOJUILY AcOaBJaeTcs
OiHa CTpOKa M OMH CToAbew:
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4. OCOBHE KJACCH BANAY JMHEAHOT'O NPOTPAMMMPOBAHKA
¥ METOIN MX PEUERKA

Cpenn sagay IMHERAHOrO fIpOTPAMMHPOBAHHHA, pellaeMuX (B 06-
gow clyuae) CHMIIEKC-METOLOM, CYWECTBYOT HEKOTOPHe KAACCH
gajay, KOTOpHe MB-38 OCOGEHHOCTER CBOEA NOCTAHOBKM MOTYT
Gwrp DpelleHH Oolee TNPOCTHMM MeTORaMM. K HWM OTHOCHTCH, B
yaCTHOCTH, TPAHCTIOPTHAA 3ajaua W BAAGYE O HASHAUEHHAX.

4. 1. TpaHcnoprHad sajaua
4.1.1. [ocraHoBKa 3ajlaun

TpaHcnopTHad sajaua QopMyaupyeTcd CJIeAyupN o0pasoM.

MmeercH M NYHKTOB OTNpaBIeHMA (IIOCTABWMKOB, NPOMBBOAK-~
releR M T.A. ), B KOTOPHX MMETCSl 8anach HeKOTOpPOro Topapa
(rpysa) B KOXMUYeCTBAX Ay, Ao,..., A, elnHul Mveercs Takme N.
NYHKTOB Ha3HAUeHUHA (noTpebutenes), KamiOMy H3 KOTODHX Tpely-
eTed 81,82,. -« +By eAuHMI TOBapa.

fipegnosaraeTcs, UTO CyMMa BCeX BadBOK paBHE CyMMe Bcex
8anacosB:

M
ZBj' (4.1)
JEX

H3BECTHA CTOMMOCTD NEPEBOBKH EfMHHIN I'DYsa OT Kawioro
NyHKTa OTNpaBACHM JI0 KAMHOTO NYHKTA HasHaueHHd. OTH cToH-
uoc'm 8ajialTCA B BHAE MATPHUN cToMMocTed (Tapufos) C -(C”).
i= A E P

Tpecye'rca COCTABMTh TaKkoW NJAH NEPEBO30OK, NP  KOTOPOM
BCe 8adABKM OnaM Oh BHIIOAHEHW, M NPH 3TOM OGHAA CTOHMOCTD lle-
PeBOBOK Ohinia OW MUHMMAJAbHOW. - Bjech NAAH HEPEBO30OK - KOJM-
UeCTBO I'pysa, NOCTABAAEMOTO OT KAMIOr0o HOCTAREMKA KAXIOMY
noTpe6uTe 0.

Takyn sajauy MOMHO cQODMyIHMpOBATH KaK sallauyy JMHEAHOTO
IporpamsupoBanus. s 3Toro BBoEMTCS MaN  epeMeHHHX X j.
000BHavalomiX O6DeM NepeBodoK { KOAMUECTBO NEPEBOBHMHY eHUHMLL
TPysa) oT 1-TO NOCTaBEMKA K j-My NOTPeSHTEIN.

CucTeMa orpaHMueHMA BJsS  TaKko# 8aziaqu COCTOHT H3 ABYX
TPynn orpannuenmi:

=

61



-~ Or'pa’iyeHH H8& BOBMOXHOCTH [IOCTaBKH:

Ky + Xyp ¥t gy -
Koy tXop b s t Xy = Ay

e * Bt oot A Ay

~ OrpaHWYEHNS Ha Crpoc:

Xgg ¥ Xy + .. v Xy - By
Xip + Xoo + oo t Xp = By (4.3)

Xt Xon +oo0 * Xy - By

3fech cucTema orpanmuerun (4.2) yoTaHaBiuBaeT, 4To Kax-
AL NOCTABEAKX NOCTABJAAET NOTPEOHTeNAM POBHO CTOJBKO TIpyea,
CKOJIBKO Yy Hero umeeTca. Cucrema (4. 3) nokaswBaeT, UTO Kamjo-
My NoTpeCHTeJ HOCTABJASTCH CTOJBKO Tpysa, CKOMBKO eMy Tpe-
OyeTed.

llo copepmannn sasaun B cHcTeMe (4.2) Moriu. OW a3ana-
BATHCH OrpaHuueHus "He Cosbwe", a B (4.3) - "He MeHbme". Of-
HAKO B COOTBETCTBUM C ycloByeM (4.1) MCHOABBYTCH MMEHHO Or-
paHKICHHA ~ PABEHCTRA.

]
>
—

Tlesepas. GyHKLHA:

M A
E - ;—-‘%CU * X;y = min. (4.4)

[leneBas QyHKUMA 3JeCbh BHpaxaeT CTOUMOCTD BLIICNHEHUSR
BCeX NepeBO30K M NOANEMAT MUHMMUIALMH.
' Oueauﬁﬂo, YTQ BCe TNepeMeHHHe B TAKOM sanauye No CBoeMy
CMHCY HEOTpHMUATEeJbHH, T.€. BHIOJHASTCH yCJOBHE ij >=0,
i=1,...,M, 3=1,...,N

TpebyeTca HAWTH 3HAUESHHSA Xij, 1=1,...,M,‘j=1,‘..,N, MU~
HUMUBMpYoIMe UeleByn dyHKuMo (4. 4) ¥ YAOBJSTBOpswEMe OrpaHin-
deHuaM (4.2),(4.3). Mx Tarme YAOOHO NPeACTABJAATH B BHie MaT-
pyiE X = (Xij); OHA Ha3HBaeTCH MaTpuuelt nepeBo3ok. Hekoropoe
niepeMeHnne xxj BCer'Zia OKA3WBANTCH DaBHHMM HyJH; 10 colepxa-
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cwpcly 3TO OBHAUGET, UTO MepeBO3KU OT {-ro NOCTaB-

Te2bHOMY poTpeHTelo He BHIIOMHAKTCH (TaK KAK ORH HEBHTOAHH).

ﬂn;gﬂ HaGOp BSHAUEHMA [1eDeMEHHHX X‘]. YAOBIETBOPA LKA
orpannieHuiM (4.2, (4. 3), HasHBAETCH MIGHOM TPAHCIOPTHON Ba-
gatu (naAgHOM fepeBoaokK) , a naa, uuuumusupynqpn‘@yysgnn

.(4.4»'- ONTHMAJbHEM TJIAHOM.

Takad Bafaya MOXeT OWTb pelleHa Kak OOHuHas Bajiaya IH-
HeRAHOTO [pOrpaMMMpOBaHHA (T.e. CHMIIEKC-MeTOAOM). ONHAKO OH8
MMeeT HEKOTODHE OCOGEHHOCTH, MO3BOJSKUME pemuTh ee fodee
npOCTHMA METONAMH. Bce KOS(QQHUMEHTH B OTPAHUYEHHAX NPUHUMAIT
ahaueiud O wiM 1, @ Kawlad NepemcHHad BXOIMT TOMbKO B 2 or-
panuuehna. Kpome TOrO, CYMM3 NpaBhx yacTed orpaHuueHun (4.2)
papHa CymMe TNpaBHX UacTeR OrpaHHyeHuf (4.3) (48 ycaoBus

. (4.1)), NOSTOMY CHCTeMa OTDaHMYEHHA OKASHBAETCA JMHEAHO Ba-
BUCHMOA, T.€. B Hed comepmurci MiN-1 HesaBMCHMHX Or paHuye-
Hufl; OTCIA clelyeT, uTO pelleHue sajauM OyAeT COJepMATbH
TOObKO MiN-1 OasHCHHX n[epeMeHHHX (OCTanbHbe - HebasHucHue,
T.e. HyJeBhe).

M3 colepsaTeJbHOI'0 CMmCJA 3ajlaud ACHO, UTO OHA Bcerja
nMeeT AORYCTUMOE peleHue (KakuM-TO OOPA3OM BHIIOJHMTD fepeBos-
Ky MOXHO). Cpeny RONYCTUMHX peleHUA HUMeeTCA ONTHMAIbHOE (BOB-
MONHO, He OJIHO). T '

BaxHO OTMETHTH, uTO Ji06ass 8ajaua He3aBUCHMO OT ee CO-
IepXaTeJbHOTO CMHCJAA  MOXeT OWTh pelleHa MeToxamu, paspalo-
TaHHUMK A8 TPAHCNOPTHOM 8alaud, eCcA¥ ee MOXHO NpelcTaBMTh B
dopme (4.2),(4.3),(4.4).

Iluig pemeHus TpPAHCNOPTHOA 8ajauM ee yAOOHO IpeACTABAATH
B BUe TalAMLH, COHepsamefl MATPHLY CTOMMOCTEM, Sanack nocTab-
IMKOB ¥ NOTpeCHOCTH noTpeCuredefl (T.e. orpanuuenuda (4.1),
(4.2), (4.3) ¥ KO3DULMEHTH LeJeBORA (QyHKIMM):

Tabauia 4.1
florpeburean
Tocras- 1 2 N
WKH -y €11 Cig| ... Cin| Ay
2 Coy Cop Con| ay
M Cyt Crp Cw|
B B, By
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B npouecce pemeHMs 3afaud JOOHM METONOM B 3TY TabJMuy
BAHOCHTCHA MJaH nepeBosok (T.e. SHAyeHus X‘J). a Takme Apyrhue
IIQHHHE, HCNOJbBYyeMbe B Npoluecce peleHus 3ajauy¥ (B BaBUCK-
MOCTH OT HUCHOJAbBYEMOro MeTona). TaKkuM o6pasoM, B 3TOR Taﬁan~
lle coBMemaKTCA MaTPUUH CTOMMOCTE! M flepeBOBnK.

TpaxcnopTHan 3afiaua pewaercs B ABa 3Tana:

1) NOMCK HONYyCTHMOTO peileHus (ONOPHOI'O NJAHa);

2) NOMCK ONTHMANBLHOTO pelieHUst

4.1.2. MeTond NOMCKAB GHOPHOT'O NJaHa

OnopsbM NAAHOM HasHBaeTcs KGO NAaH, COOTBETCTRYGUHA
cHeTeMe orpaHMueHMt (4.2),(4.3). B To me Bpems CYymECTBYIOT
MeTONH, INOBBOJANUKE HAATH ONODHHA NJAAH, OAMBKUA K ONTHMAMDL~

HOMY.
' Bce paccMaTpyBaeMue MeTOAH MOSBOJAKT HAATH OHOPHHA NASH
X—(le). Ing  HaxoXueHus CTOMMOCTH NepeBO3OK (T.e. UeASBOA
GyHKIM) caesyeT MOACTABHTL HAMNEHHLEe 3HAUEHMA xij B (4.4).

MeTON ceBepo-BallafiHoro yraa

JTOT MeTOl ABJAAeTCH MpocTefMM M3 BCEX MeTOJIOB IIOMCKa
ONODHOrC njsna. IIPM ero peasus3auMy 3anoJHEHME MATpUUL nepe-
BosOK X (T.e, cocraBieHMe NaaHa) HAuMHaeTCA C BePXHEro JieBo-
ro(wmmﬂmmmm)wmrmmmmL BeauunHe nepeBoacK
Xii BaHOCATCA B Tadbx. 4.1 (TaxkuM o06pasoM, B KAMIOA RJIETKe
yKaanBaeTcs CTOMMOCTh M 00beM NepeBoaok). Ecau A \Bl (aanacH
1-10 NOCTaBIMKA NpPeBHEANT NOTPEOHOCTH 1 ro noTpeGHTeﬂﬁ) TO
Bech cnpoc 1-ro noTpedureas ynOBﬁPTﬁopﬁeTCﬂ 3a cyeT 1-ro
nocrasuyKka (T.e. NpUHMMaeTCH X1] - Bi)’ ¥ 1-1 croaben Tadau-
1H, COOTBETCTBYWUWM  1-My  ROTpeCHTeNd, WHCKJANUYAeTCHA U3
pacCMOTpPeHHA ( BHUEPKUBASTCA); B NPOTUBHOM cAyuae Bce rpyad
0T 1-ro NOCTABIMKA OTNDABAAKTCA K 1-My NOTpPeOHTENO (X11=A1),
¥ ¥3 pajibHefmero pacCMOTpeHMs MCKJouaeTcd 1-8 CTpOKA TabJulH
‘(nocraBupk). Ipoitecc - NoBTOpAeTCA LA CeBepO-3anaaHoro yria
COKpalleHHOR TalbJMuUb; pelieHne 3aKaHuuBaeTed, KoOria JocTHra-
eTCs NpaBNA HUXHUA yroql Tabmupb (T.e. [oJyuaeT 3HaueHue fe-

peMeHHan XMNL
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TlpUBefieM 8ArOPUTM METOJA CeBepo-aanafHoro yria.

+. Homepa nocrasupka (i) M n0TpaouTenn (1) npuHumaircs
paBHbMY 1: i=1, 3-1.

2. Ecay i=M u j=N, TO X, 13 Bj. M aJropuTM sasepuwaercs. B
[IpOTHBHOM CJAyuae BHNOIHANTCH Clelyimye AeACTBUA: -

Ecau Aj>Bj’ TO Xl] - Bj. Ay = Ai-B » J=3+1, u8 paccuor-

peHHs WeraoyaeTea j-R cToabeln. Ecau A j. T0 x ] 1’ BJ -
- B.-A. i=1+1, HCKIoOYaerTCcH {-# crpoxa. Ecau l-BJ. TQ CM,
pasfea 4.1. 4. ‘

3. Tepexon k wary 2. )

Brech (KAaK # -BO BceX JIPyTHX MeTOJIaX) MHCKAYeHUe 1-R
CTPOKH OBHAYAET, UTO 8ajacH i-ro NOCTABHMKA NOJHOCTHI Heyep-
nelb, & MCKAKYEHMe 3-To CcToXOUA, YTO COpoC j-ro NoTpeburexs
. JIOJHOCTbK YHOBJAETBOpPEH. N
i MeTen CeBepo-BaNajJHoro yria oueHbp NpocT, JEerKo peaausy-
eTCH BPYUHYID, HO NOJYUYEHHHA ONOPHHA NJaH OOHUHO AadeKk OT of-
THNAIBHOTO, TaK KAK NPH ero NOCTPOeHMH BoOGWe He YUMTHBAITC
CTOUMOCTH.

MeTOR MMHUMAIbHOrO BJEGMEHTA

MeTOX MMHMMAJBHOTO BJEMEHTa [0BBOAAET NPH LOCTATOYHO
npocTOR pealysalli¥ yUMTHBATh CTOMMOCTH RepeBosok.. B coor-
BETCTBMM C 3THM METOJNOM COCTABJEHMe NJaHA HAYWHAEeTCH C MUHU-
MAJbHOT'O SJAEMEHTA MATPUUN CTOMMOCTEA, T.e. NepPBuUMY MJIAHMDY-
OTCA caMbe ZelleBhe NepeBOskH. Kak U B MeTOIe CeBepo-sanajHo-
IO yria, M3 pacCMOTDEHHA Ha KaxioM MDare HckiouaeTcd HIM
MOCTABUMK, Banacs KOTOPOro MCUEpNaHH, HAM noTpeduTedb, Cnpac
xorofto yrosnerBope. Hpouecc ﬂpononmaeTcx, noka He OYAYT
pacnpefeseHH Bce sanacd (¥ ORHOBpeMeHHO - noka He OyneT
YIOBJleTBOpeH Bech cnpoc). Bee HeMCTBMS BHIOJHAKTCA HE TaOK. 4.1

lipuBefieM QAI'OPHTM PeaNMBBLMA MeTONla MUHUMAJLHOrO 3JJEMEHTA.

1. TmxcupyerTcs KoauyeCcTBO NocTaBmpkoB (M) B norpebure-
dedt (N).,

2. B wmarpulle CTOMMOCTEN HAXONMTCS MMHUMAIbHHA 3JEMeHT:
C, y=min C.

3. Ecait M=1 u N=1, TO X = j, M aJropUTM BaBeplaeTci. 'B
NPOTHBHOM cayuae BHIOAHAWTCA CAelyiMe HeficTBUA.
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Ecam ApB,, TO X, -B,, A=A, -B;, N=N-1, ue pPaCcCMOTPEHHy
ncxnnqaewcﬂ i cwonoeu Ecaun A <B T0 X 1, BJ-BJ-A
M=M-1, ncKrauaeTCs 1-8 CTPOKA. Ecnu i -Bj,ro cu paznen 4.1. 4

4. Tepexon & wary 2.

Pemenusa, nosayuyeHHne 9TUM MeTONOM, TNpaKTHUYECKH BCerfla
Jdyylie, yeM NoJyyeHHNe [0 MeTOdYy CeBepo-salafHoro yria.

MeTton doreas

,/"OCHOBHaH Hned mertona Joreds COCTOMT B caelyiomeM, B kax-

u;ﬁoﬂ CTPOKE ¥ B KamIOM CTOJOUE MATPUUN CTOMMOCTER Haxggkggg
PAsHOCTh Mexay JByMa MUHUMAJIbHBIMU 3JIeMeHTaMi (T €. Mexpy
ABYMS MURUManoHEMu CTOHMOCTaMM) B CTPOKe WM B cTOAGHE, KO-
TOPOMY COOTBETCTBYET MAKCHMAJbHAA PAsHOCTb, HAXOAMTCA MHHM-
MaJbHHA 3JeMeHT ( MUHUMAJbHAR CTOMMOCTB) M ANf HErc NJaHupy-
OTCH MAKCHMAJIBHO BOBMOMHHE NMepPeBO3KM; NpM 3TOM, Kax W B npe-
DHIYWMX METONAX, M3 DACCMOTPEHM MCKADYAeTCA MIM [OCTaBUMK,
Hau nortpebuTedb. [llpoliecc NpopoamaeTcH, NOKa He OymyT pacnpe-
JleJeny Bce 3anacHh (M ONHOBPEMEHHO - Noka He OyfAeT YIOBJAETBO-
beH Bech cnpoc).

IlpuBeieM QICOPHTM peanusalid MeToja ¢oreax.

1. ImKcupyeTCs KOJMUECTBO NocTaBuwuKoB (M) K noTpeGure-
Jef (N).

2. B KamIoR CTPOKe MATPHLIN CTOHMOCTER HAXONHTCA MOAYIb
PAsHOCTH Mexny MAByMa MAHHMMAJbHHMU 3JeMeHTaMy 3TOR CTPOKM:
di, 1-1,... M ’

3. B KaxnuoM cTosbue MaTpuub CTOUMOCTEN TaKme HAXOIUTCH
MOJZIYJb PA3HOCTH MeXHOy ABYMA MUHHMAJbHHMM 3JEeMEHTaMK 3TOro
cToabua: e., j~1,...,N.

4. ¥3 HafzeHHWX Ha marax 3 ¥ 4 pasHocTeN HAXOLUTCA
MaKcUMaJbHaA; B COOTBETCTBYNERA CTpOKe WM CTOAOLE HAXOAWTCH
MUHUMAAbHHA 3JIEMEHT C1

6. Ecay M=1 U N=1, TO xj Bj. A aJrOpUTM BaBepuiaeTca.

6. Bcam A1>Bj TO X 13 BJ A eA B N=N-1, #n3 paccMoT-
peHns HMcKJwpuaeTcsd j-A . cToabel. Ecxn A <Bj T Xij'Ai’
B -BJ~A1, M=M-1, #CKIouaeTca 1-7 CTpOKa. Ecxn AisBJ. TO CM.
pasgea 4. 1. 4.

' . 7. Tlepexoli K mary 2,
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MpuMeYaHKs.
1. Ecap np# BHOJHEHMW wWAroB 3 W 4 oKaswpaeTcd, uTO B

waTpHlle CTOMMOCTEA OCTalach ONHG CTPOKA, TO DASHOCTH  MMHH-
waibHHX JUEMEHTOB BCeX CTOJOLOB NPHHUMAKTCA DABHHMM HYHO,
rai KAk B KAXIOM CTOIOHE OCTAeTC# TOADKO NO OAHOMY SACMEHTY:
<0, j=1,... ,N. AH&JOrHUHO, €CJM OCTEETCA TOIBKO OAUH CTOM-

ceu, 10 d;=0, i-1,... .M

2. Ecad B CTPOKe WMIH CTOJOUE HECKOMbKO 3JEMEHTOB, paB-
HbiX MHHMMBUIDHOMY, TO Ha mare 3 MIM 4 COOTBETCTByKWlafd pas-
HOCTDb HBXOIMTCA MeXIY MUHWMAABHHM M CJelylolM No BeduuuHe
ajeMeHTOM (T.@. 9Ta PasHOCTb He paBHa Hyawo). Hanpumép, ecau
p i-A CTPOKe ecTb cToumocTH 5, 8, 5 ¥ 12, To dj-8-5-3.

Pemenysi, noldyvyeHHnte MeTOROM Jorelds, OAMBKU K ONITHMATD-
HbM, 8 B HEKOTOpHX clyvyasaX - onrumaibHuie,

4.1.3. loxck ONTHMAILHOTO MAAHA. MeTOJ] NOTEeHUMANoB
OCHOBHAA MIeA MeTOAA NOTEHUMANOB

06Uy Hheic METORA MOTEHUMANOB MONHO BHDABUTH CJeAyIoUNM
o6pasoM. IlyCTh WMeeTCA HEeKOTOPHA JONYCTHUMHA NJIaH X = (ij).
HafleHHHA ONIHMM M8 DACCMOTpeHHHX Bhille MeTOZoB. IlyeTh s8HAYe-
Hue lelepOoR QYHKIMK ANA BTOrO NAaHa paBHO Z. MOMHO JOKAsaTh,
4To B 3TOM cAyuyae lesesad dyuxkuua (4. 4) moxer OWTH npefcras-
JeHa B CJeAyleM BHIe:

| MAN
E - Zggr AOLEY -ZZ(CU—CU)*X

z_v By =4 =t _ (4.5)

rie Clj - Kos¢¢uuueuTu LedeBoR dyHrusu (4. 4);
A1 - sanacH rpysa y MoCTaBlpBKoB, i=1,,...M
Bj - BeJuuuHN cnpoca notpeSurereft, j=1,...,N;
Ui - HeKOTOpHe YKCla, HasHBaembe naaTexaMd NOCTABUMKOB,
i1=1,.... M
Vj - HeKOTOpHe uMCla, HasHBaeMue MIaTexaMd NoTpelurelielt,
~ i=1,. ‘
C,. =U, + V - BeJMuYMHA, HasuBaeMad MCEBAOCTOUMOCTDHIO

i

1j
nepesoaxu OT {-TO NOCTABIMKA K J-MY HOTpeOUTE I,
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B3
M3BeCTHO, YTO KOAPIMUMEHTH ueseBOfl QyHKLUMM 1pH Oa3UCHHX
NepeMeHHHX paBHH HYJO (CM. CHMILJIEKC-MeTOf). SHAauyuT, ech Xl‘
< bazKCHafd TNepeMeHHad, ., TO Q1jfU1‘Yj'o’ Ham Cij=Uj+V . Beero
HMeeTcA MiN-1 GasucHHX nepeMeHHHX. CocTaBuB MiN-1 ypaBHEHMH
BuAsA U1+V -Cij, MOXHO HANTM 3HAUYEHUSA naaremeh U1 n VJ, i=1,
M=t .. ,N. Ilpy 3TOM, TAK KaK KCAMUECTBO HEM3BECTHHX
(naatexeh) paBHO MiN, a KOJMUECTBO ypaBHeHMA - MtN-1, oamu
#3 naarexen (Oy© W3 BeJusH U1 I Vj) HeoGXOUMO NPUpAB-
HATbH K HYJO.
Tlo aHaueHuHM naarexedt U " Vj onpeneJsawTcd SHAUSHHA
. ICeBROCTOMMOCTEN C i paaﬂocru ij - Ty IJa Bcex HeOa-
BHCHHX NepeMeHHbX X 13 ¥3 (4.5) BMAHO, YTO eCJ ij - 011(0’
TO yBeJHUeHHe COOTBETCTBYOlER nepeMeHHON - X1j NpHBOANT K
YMEHbICHNI0 3HAUEHMA leJeBOfA QyHKUMM. BHAUMT, B 3TOM CJAyvae
AN CHMMEHMS CTOUMOCTHM IepeBO30OK CJellyeT YBeJAMUUTh SHaueHue
xij Ha.onpeneneﬂnym BeJWUMHY (T.e. BBeCTH ee B Gasuc), HCK-
JIOUMB U3 GasHca ONIHY W3 HAXOAMBIMXCS B HEM NMepeMeHHHX ¥ M3-
MECHHB COOTBETCTBYOIMM 00pAa30M BHAUEHUS APYrux OR3UCHHX Nepe-
MEHHHX (UTOOH COGMOANMCH BCEe OrpaHMueHMs aaaaud). 3aTeMm AJa
HBMEeHEeHHOro 6a3uca CHOBA HAXOUATCA NJaTeX¥ ¥ NCeBAOCTOM-
MOCTH M T.A. EcJa¥ BHIOJHAETCH yCJOBMe Cijfei >=0 {T.e. nnd
BceX HeOA3MCHHX MepPEMEHHBX NCEeBJOCTOMMOCTY He NPeBOCXOJAT
CTOMMOCTH MepeBO30K), 3TO 03HAYAeT, YTO HMKAKOe YBeJHUeHHe
JNGOA  ¥3 NepeMeHHHX He yMEHbUAET BHAUEHHA LeJeBOA PyHKUMY,
T.e. IJIaH ONTHUMateH.

AJNTODHTM peajiusaliM¥ MeToRa NOTEeRLUMAJOB

Pemenue 8anay C NOMOIBLI0 MeTOIA MOTEHLMAJOB BHINOJHASTCH
Ha OCHOBE KAKOT0-JM60 JONYCTUMOrC NJaHa, HaAeHHOI'o ONHUM M3
pPacCMOTDPEHHHX BhIle CNOCOG0B. IIOMCK ONTHMAJbLHOIC MJAaHA MeTOo-
JIOM NOTeHLWAJOB BHIOJHAETCHA B CJEAYHUEM INMODALKe.

1. BAXoIUTCHA HEKOTODHMA -NONYCTHMHR NJaH. JToT NJaH 3a-
HOCHTCA B Tabauuy, T.e. COCTABJIAETCA MATPHLA TepeBOBOK

(Taﬁn.4.2). B ZIONyCTUMOM MJaHe uMeeTcs M+N-1 OasucHHX fepe-

MeHHHX (HEKOTOpHEe M3 HHX B NPHHLMNE MOTYT OWTb M HYJNEBHMM) ,
OCTaJibHHe - HebGasUCHHe (HyJepne)
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nogpeﬁuTexu N
[beTas- —
K €11 Ciz| Cyn
1%y X2 e XN A
Coq Cop Con
2 1% Yoo XoN Ay
~ COw G Chy
M % he LY Ay
B
1

2. ]l Bcex BanoJHEHHHX (O0a8MCHHX) KIETOK MATPMUH Jlepe-
BOBOK COCTABIAWICH ypaBHEHMA RAA HaXomieHus naateweh:

Uy + Vy = Cyy (4.6)

3nech 1,) - TakMe, 4UTO Xij - 0aBUCHLEe; BCEero cocTapis-
eTcd MtN-1 Takux ypaBHeHMA. ;

. 3. Ma cucremd (4.6) HaxomATCA sHauehus naaresed U, u V
(o/IHO M3 HHMX npejAnolaraeTC paBHHM Hyai). HaRleHHhe SHayeHHd
YHOGHO OTMETHTL ¥ COOTBETCTBYWNMX CTPOK W CTOXGUOB MATPHMUN
NepeBOACK.

4. Jlia Bcex HeGa3MCHLX NepeMeHHHX (T.e. Jld  CBOOOAHHX
KIEeTOK MATDHLN TNepeBO30K) HaXOBATCA NCeBROCTOWMOCTH Clj -~
=U1+Vj; HX TaKme clejlyeT BAHECTH B MATPHUY MepeBOBOK:

ToTpeGuTenu Tadwa 4.3
oor 1 2 N
. aB- A N -
wd (B €y (G Gy Cyy  Can
1 /)@1 i@ e j‘\w Ay ()
Coy  CoqCop  Cop| Con  Con
2 % Xop e |%on Ay ()
A~ %Y
v Cw[Ce O O Cu
LU X 1A Ay (U
B (V) By (VY © By (V)
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5. Jlma Bcex HeGABSHCHHX TNepeMeHHHX HaXoAdATcsd pasHOCTH
cTomMocTed ¥ ncepgocromMocted: Dyy = Cyy - Ty, 3

6. EcJau Bce D1 >= (), TO ONTHUMAJbHHA nJaaH HanneH axro--
PUTM BaBepmgeTcH. éHaquMﬂ nepeMeHHHX X 1§ paBHH ONTHMAJbHHM!
o0beMaM nepeBoaok. CoOOTBETCTBYOMME ONTHUMANLHOMY NJaHy 8Haue- &
HHA naaTexen U | VJ HA3HBANTCA MOTEHUMAJaMH MOCTABMAKOB H¥
norpebureden COOTBeTCTBeHHO Ecay eCcTh OTpuiiaTeJbHbE paaﬂoc—ﬂ
T D,, < 0, TO BHNOJHAETCA CJEAYOIMA mar. '

% NlepemeHHas X, {»COOTBETCTBYNIAH MAKCHMAJDHOMY MO MOAY+.
J0 OTPHLATENLHOMY SHAUeHHD Dij,BKﬂaneTCﬂ B Gasuc. B marpuue?
NepeBOBOK COOTBETCTBYOEAR KJETHA OTMEUSETCH 3HAKOM "IJmoc".

8. OnpepeaseTcsi NepeMeHHAA, HCKIOUaeMas U3 GasHCa.

Tak KaK BKJIOUEHHe IepeMeHHOR X1j B 6asyc COOTBETCTBYeT
yBEAHUSHHI0 NIEPeBO3OK OT i-I'0 NOCTABIMKA j-My NOTpeSHTEaD,
Ina  CcOCJOIeHUS OTpaHMueHmd (4.2) HeoOXOIMMO NPH 3TOM YMEHh-
IHTb NIePeBOBKK OT STOro M NOCTABMMKA KAKOMYy-TO JIDYTOMY
(k-My) norpeGuresw, T.e. - YMeHBUHMTH Xik; 147 YHOBJETBODEHHA
ero notrpeSHocteR (orpannuerns (4.3)) HeoGXomuMo yBeJIHUHTH
1IepeBOBKH eMy OT HeKOTOpor'o Ipyroro nocrasupxa # T.4. DBee
3TH MBMEHEHMH NpPeICTABJIANTCS B MATDHUE NEePeBO3OK B BHje IMKAA

Tﬁonnua 4.4

i ' 1 s k

: A o3 RS

€44 Cyq ﬁ\n Cisl [C1s Cis| {Cik Cik| [Cin Cin
Ll Lo CUN G LI (X L TN (RN LTS ol LT I ALY
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BepuMHn UMKIA (OasucHbe NepeMeHHWe), COOTBeTCTBYKNE
yMcMBICHHI NEDeBOBOK, OTMeuanrTcs 3HaKoM "wuHyc", a cooT-
peTCTBYKIME YBEJWUEHHI0 - 3HaAKOM "naoc”. [lepemeHHas Ws wuclha
oTMeUBHHHX BHAKOM “MHHYC", uMemad MUHMMALBHOE 3HayeHHe
(oB03HAUMM ee er), UCKIpyaeTed #3 Gasuca, T.e, CTAHOBMTCH
paBHOR HYJNIO; 110 COZEPAATEIbHOMY CMHCAY 88JaYd 8TO SHAUMT,
yro NEepeBO3KH OT I'~TO NOCTABIMKE K S-My NOTpeSHTEln He JoaX-
HH BHIIORHATBCA.

g.. Onpefielsrcd HOBHe B8HAUSHUR OaA3UCHHWX nNepeMeHHHX. Bee
nepeMeHHNe, OTMEUEHHWE BHAKOM "MHHYC", yMeHbLATCH Ha BeJU-
yuHy X.g, @ BCe OTMEUCHHHE BHAKOM "“NIOC" (B TOM UMCIe HOBAHA
fasycHas nepeMeHHasd x13> - YBEIWUKMBAKTCA HA er.

10. Nasm Hoporo Oasuca BuUMCIAETCA BSHaUYeHHe lieAeBOR
dyHKIAM:

E = Z- IDy, %k, (4.7)

rfe 7 - sHaueHHe LeAeBOW QyHKLUM (CTOMMOCTDb HepeBO3oK) Ald
npejunyuero 6asuca;
D1J - MakcHMaJdbHas 10 MOAYJ® OTpHLATENbHAH PasHOCTh CTOM-
MOCTH ¥ TNCeBJOCTOMMOCTM, HalljieHHas Ha ware 5; arg
BeJWUMHA HasbBAeTCA LEHOW LMKIA;
K.g - BHAYEHHe NIEPEMEHHOM, HCKINYEeHHOM M8 Gasuca.

HKax puzHo us (4.7), B pesyabTarTe Nepexoia K HOBOMY Oa-
8HCY 3HaueHMe LeJeBOA QYHKIMM YyMeHbmAeTCH (T.€. CTOMMOCTH
NepeBO3OK CHUMAETCH).

11. Tlo peayipTaTaM Wara 9 CTPoMTCH HOBas# MATDMIA Tiepe-
BOBOK (B Hee 3AHOCHTCA HOBHA ILAAH).

12. BoaBpallehue K mary 2.

Npumeuanne. Ecau MpH nepecueTe OasuCHHX NepeMEHHHX (Ha
pare 9) OKASWBAeTCH, UTO OJHOBPEMEHHO HECKOJbKO GASUCHHY ne-
PEMEHHHX OOpaulaKTcd B HOAb (T.e. pelieHWe OKa3HBAETCH BHPOX-
JeHHEM), TO M3 Gashca MCKIouyaeTcs TOJABKO OAHA U3  HUX;
OCTallbHhe OCTalTcH B Basuce (C HyJNeBhMN 3HAUEeHWAMM). 910 He-
O0XOoRMMO JAI TOTO, YTOGH Ha CJejyioueM 3Tale ONTUMU3ALMK COX-
PaHANach BOSMOMHOCTB [OCTPOMTH cHCTemy ypasHexu#l (4.6) pJaa
HaxoxueHu., niarexed U, & Vj. CM. raxxe paspelr 4.1.4.
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~ 4.1.4. BHpOXTEHHO® DemeHHe

PemeHue HA3HBAETCA BHDOXICHHHM, ecJi ‘B Gasuce OKABHBA~
eTcH MeHee, yeM MtN-1 HeHyJeBHX .flepeMeHHHX, BupomieHHOe peme-
Hive MOoMeT ONTDH IOJy4yeHO Ha 3Tale NOMCKA KaK JONYCTHMOro, TaK
H onTHMAZbHOro pelieHHs. B 0asmuce Bcerpa AOJAXHO OWTb POBHO
MtN-1 nepemeHHHX (HEKOTODHE M3 HMX MOT'YT OWTb M  HyJeBHMH);
3TO HeoOGXOAMMO IJA TOr'0, UTOOW NDY NOUCKE ONTHMAJbLHOTO pele-
HUA BCerjia COXpaHAJach BOBMOMHOCTb MOCTpOEHMA cHCTEMH (4. 6)
U8 M+N-1 ypaBHeHMA AJH HAXOXUEHUA naaremed U1 " Vj. C arof
ilep HeoOXOAMMO COOJONATH CJlelyiuie NpaBMAa.

1. Ilpu noMcKe HAONYCTUMOTO 'pemeﬂuﬂ (JioObM METOZIOM) HA
KaxlioM Iare WCKMOYAETCA MJM TOABKO CTPOKA, MJIM TOJABKO CTOA-
Geul (HO He TG M Apyroe BmecTe). Ecam okasuBaeTcs, uTo 8anacH
NOCTABMMKA W CAPOC NOTPEGHTENd COBNANALT (Ay‘Bj)’ TO NPUHH~
maercs ij-B ; HO M8 DAcCMOTPEHMA HCKJIOYAeTCd MAM TOJABKO
noTpebuTeas - (TOrga OCTATOK Ballaca y NOCTABMMKA NpeAnolara-
eTcd papHbM 0), WM TOJBKO NOCTABIMK (TOraa CuMTaeTcs, YTo
cnpoc notpefurels ocTaNCA HeyAOBJieTBOpPeHHHM Ha O efMHML).
3aTeM NOCTpOEHWe NJAHA NPOAOAXAeTCA B COOTBETCTBUM C OOHUHH-
MM NpaBsuJaMH UCHOJBL3YEMOI'0 MeTona. B peayaprare OyneT noay-
YeHO pemeHMe, cofepmamee poBHO MiN-1 0a3ucHuX MNepeMeHHHX,
HEKOTOPHE M3 KOTODHX GYAYT HYJEBHMH.

2. Tlpx nowcke ONTHUMAJNLHOTO pelleHUs, ecJM NpU nepecyere
BA3MCHHX NepeMeHHWX OHASWBEEeTC, UTC HECKOJbKO GasHCHHX Ie-
PeMEHHHX OJHOBPEMEHHO OOpamamnTCi B HOJb, TO #3 0asuca HCKIo-
yaeTcd TOJBKO ORHA M3 HHX; OCTaJlbHHe OCTaloTcA B 6asuce ¢ HY-
JCBHMM 3HAUCHUAMM. ‘

PaccMOTpHM NpUMep  BHPOXAEHHOI'O JIONYCTHMOTO pemeHHA.
TlycTh Tpeoyefcn mMeTonioM Joresss HanTH JONYCTMMHA NJAH [epeBO-
80K AJA. TDAHCHNOPTHOM 3ajauu, 3AajaHHoX B tadx. 4.5

Ta6anua 4.5

TlorpeCurean
Tocras- 1 2 3
KK
7 8 12 N
1 ) - ) 60
6 5 10
2 . 40
30 40 30
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TpuBeneM XOA peleHWsd 9ajauYd B COOTBETCTBHH C AMI'OPHT-
MOM; OIIHCAHHNM B pasgete 4.1.2.3.

1. M=2, N=3.

2. dy=8-7«1, dy=6-5-1.

3. ey=7-6=1, e5=8-5=3, e3-12 10=2.

4. MaKcHMaIbHas pasHOCTb:  6g~3.  MYHMMAAbHHA BleMeHT
(MMHUMEJbHAA CTOMMOCTD NEPeBOSKM) MuleTCH BO 2-M cToaGLe: 022-5.

5. M=2, N=3; anropuTs He saBeplueH.

6. Ap~Bs. MOMHO HCKJIOUATD M3 DACCMOTPEHHA HIM MOCTABEM-
Ka (2-4 cTpoKa), KIM norpeSutensa (- cronfeu). MWcwkmouaem
2-# croadeu. X22n40, A2-40—40-0, Ne=3-12.

2. dy=12-7=5, do=10-6-4.

3. 91“7"6“1’ 93=12—10==2 (e2 He onpefiedseTcs, TaKk Kay
2-% cToabel] HCKAKWUEH).

4. MaKkcuMalbHasd pasHOCTb: d1-5. MUHMMAIbHHA BJEMEHT
umeTcA B 1-M CTpoOKe: min (011.013) - C11 - 7.

5. M=2, N=2; anropuT He saBepiieH.

8. Ap>Byi X(4=30, A1=60—30-30, N=2-1=1, HckaAWYaeTcsd 1-A
croJdell,

2. d4=0, do=0 (TaK Kaxk ecTb TOIbKO ORUH croaden).

3. eg=12-10=2.

4. MaxcumaibHas paauoc'rb e3-2. MUHUMAADHEA  SAEMEHT
weTes B 3-M croxdie: 023

5. M=2, N=1; azaropurm He sapepied.

6. Ax<Bg;  X55-0, 83=30 0=30, M=2-1=1, HCRIWuaercs 2-4
CTPOKA.

2. dy=0.

3. e3sO.

4. Tak Kak dy=~eq~0, B KaueCTBE MaKCHMANLHOW MOMHO BBATD
Jo0yio W STHX pasHocTeR. IlycTb MakcHMaibHasd pasHOCTB: d1-0.
MUHUMAZDHEA SJeMEeHT B 1-M CTpOKe: 013-12 ( e IKHCTBEHHELRA) .

5. M=1, N=1; X;5=30. Howew aaroputva. JIONyCTUMHA IAGH:

Ta6anua 4. 6
TorpeGuTe au
Tocras- 1 2 3
KK
71. 8 12
i 130 30 60
6 5 10
2 40 0 =3 40
30 40 30
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E » 3047 + 30x12 -+ 40«5 + 0x10 = 770 (CcTOMMOCTD nepegoaok).

Kax BHMAHO, TMOJYyuYeHHOe pelleHHe HBASETCH — BHPOMIACHHLM
(uMeeTCHl TOJMBKO 3 HEHYJEeBbX népemeﬂﬂux). Onyaxko B Gasuce
pMeeTcd MtN-1 = 4 NepeMeHHHX; 3TO f03BOMAET HaATH onTHMadb-
HOe pelleHHe MeTONIOM NOTeHUNaJOB. '

4.1.5. 3agaud ¢ HenmpaBHAbHHM GANaAHCOM

BajauM ¢ HenpapBMJbKLM OAJaHCOM - 3T0 8ajlaul, B KOTOPHX
Hapymeso ycJosue (4.1), T.e. cymMa 3anacoB (npeaJomenue) He
COBNANAET CO CHPOCOM. 3eCh BOBMOXHH JIB& CJAyUAs.

1. npenﬂomenue APeRHmAET CHpPOC:

ﬁA > ZB (4.8
=1 J=t1
B atoM cJayuae cBepx HMMewmyxcA N RoTpeCHTeleh BBONHTC
eme OfiIMH, QUKTUBHLA norpeduress (N+1-A), cnpoc. KOTOpOro cqn“g
TaeTCA DABHHM M3OHTKY BanacoB Hall BasgBKaMu:

BN+1 - ﬁ A;
i=1{

CTOMMOCTH NIEPEBO3CK ©OT BCeX NOCTABIMKOB ISHHOMY IoTpe-
OMTEJN CUMTANTCA PABHHMM HYJ, T.e€. Ci(N+1) =0, i=1,....M

flocse 3Toro sajaua pelaeTcd Kak OOWUHA# TPaHCNOPTHAA
3ajaua C NpaBMJAbHHM GaliaHcoM, ¢ M nocTaBmykamy ¥ N+1 norpe-
OuresieM. EcaM Kakve-JuO0 #28 [1epeMeHHHX Xi(N+1) fonazagr B
OlITHMaJIbHOE pelieHHe, 3TO OBHAYAeT, UTO COOTBETCTBYMEe KOJHU-
YecTBO I'pysa ocTaeTcd Yy i-ro NOoCTaBmyKa.

2. Cnpoc npeBHWAET NpelJoxeHKe:

ﬁl\ ﬁsj- _ (4.9)
i=

¢=1
B 3TOM Cclyyae CBePX HMeMUMXCA M noCTaBmMKOB BBOIUTCH
efie OfNH, QUKTHBHLNA HOCTaBmMKk(M+1;ﬂ), sanac rpysa y KoTopo-
I'O CUMTaeTCHl DABHHM M3ONTKY cnpoca Hal a3anacamu:

N M
Mg = Z By - >
)‘:1 =1
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CTOMMOCTH IIepeBO30K OT JRAHHOrO NOCTABHMKA JMOGOMY U8
norpebSuTeeN CUMTALTCH paBHHMM Hymo, T.e. C(M+1) j - 0,
3=1,...,N.

flocae aToro sajava pellaeTcd Kak oOOCHYHad TpaHCNOPTHaA
8ajava ¢ NpaBUJbHHM CalaHcoM, ¢ M+l nocTaBmMKOM M N NOTpeGH-
TeaAMH. Ecay Kakue-JUGO W3 MepeMeHHLX X(M+1)J nonagawr B on-’
TUMAJBHOE peleHHe, 3ITO OSHAYAET, UTO COOTBETCTBYWUEE KoMK~
yecTBO rpysa He OyLeT NOcCTaBICHO j-MYy NOTpeCUTE.JW.

Takoft cnocol nNpuMeHUM TOJBKO B CAyuae, eCiU eAUHCTBEH-
HHM TpeGoBaHWeM K naaHy sABJfeTCH oGeclnevyeHue MUHUMAAbHON
CTOMMOCTH 1lepeBOBOK. OIHaKo B 8ajlayax ¢ HeJOCTATKOM 3alacoB
BOBMOMHE M HONOJHHTEJbHHE rpeCopadus. Hanpumep, ecau Tpely-
eTCf PABHOMEDHO pacilpefieluTh HeRONOCTABKH MEMLY BCEeMM NOTpe-
6uTexsiMd (T.e. YAOBAETBODMTH CHPOC - KAMIOro NOTpeOUTelds B
paBHo#i Jiode), TO CHPOC KaM#oro NOTpeSUTelid YMHOXAETCH H& KO-
abduupent, suuncaseMut no gopuyae

M ' N
k=2 A/ 2By
=1 =1
Hak puaHo, k<i. TaxuM oOpasoM, CHpoc BceX NoTpebuTeden
MCKYCCTBEHHO 3aHMMaeTC#. Bajlaya CBOAWTCH K NpaBHALHOMY Oa-
JaHCy WM pellaeTcd Kak OONYHas TpaHCNOpTHAA 8ajauya, 6e3 Bpeje-
HH QUMKTHBHOTO NOCTABIMKA.

b Ecay B 3ajaye C HENOCTATKOM B3anacoB Tpebyercs, YTOOH

!

e

cnpoc Kakoro-auo (j-ro) noTpeGuteds o0ASaTENbHO GWll YIOBJE-
TBOpeH MOJIHOCTbO, TO CTOWMOCTb NEPEBOBKM OT (UKTMBHOrO NoO-
CTABIJKA AAHHOMY NOTPEOMTENO NpeAnoJaraeTcd paBHON HEKOTOpO-
My OueHb GOJbWOMYy uucay M. TakuM o6pasoM, nepeBoBKH OT (UK-
TUBHOTO NOCTABEAKA j-My NOTPECHTEJNI0 CTAHOBATCS HEBHTONHbNM;

NP HAXOXJIEHUM ONTHMAABHOIO [lIAaH8 OHM OKAMYTCH DaBHHMH HYJIO.

4.2. 3ajaua 0 HasHaueHWAX
4.2.1. TbcTaHoBKA saaauM
Bafjaya O HaspauyeHMAX npejicTabadeT cOOOR YacTHHE cayuad

safiauyd JMHENHOT'O NpOrpaMMMpOBaHUA, a TaKme TpaHCNOPTHOX sa-
nauy. . ~
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TOpMYyIMPOBKA 8allayYM O. HASHAUCHUAX CIEAYImASA.

HeoGXOIMMO BHNOJHUTH N paBoT. Kamias us 3THX pasboT MO~
#eT OWTh BHIIOJHEHR KaxiwM Ma N ucrnossmTeses. IipH STOM Kamiui
HCMOJHUTEAb MOXeT OHTH HasHAueH TOMbKO HA OfHY (Jobyw) pabo-
Ty. M8BeCTHH 8aTpaTH (BpeMeHH, JeHeMHHX CpefiCTB HAM ADYTHX
pecypcoB),  CBfI3@8HHHE C BHIIOAHEHHEM KAaMAHM H8 HCNOAHMTeXeR
Kamgofl paGoTH. OTH BATpPATH 8allamTcd B BHAE MaTpUi C =

‘(C ). i,j=1,...,N; 3pnecp Cij - BarTpaTH Ha BHNOJAHEHMe i-N
ucnoaﬂnweneu 3-# paSoTH. Marpuua C HasHBaeTCH marpuief sar-
par. CTPOKH MATDHUH COOTBETCTBYNT HCIOJHHTEJAM, CTOAGUM -
pasoTam.

TpeGyercsa pachpeneluTh ucnonuuTenen fi0 pafoTaM TakuM
00pasoM, 4ToOW BCe paloTH ObJi¥ BHNOJHEHH, M IIDH BTOM oOmme
8aTpaTH HA MX BHNOJHEHHe ObUIH MHHHMAJDHHMH.

Takyo sajjayy MOXHO COPMYJHMDOBATH KaK sajiauy anHenHoro
nporpaMMpoBatif. g 3Toro BBOAMTCA NaN ' flepeMeHHHX le.
NPUHIMANIMY CJeRyoiMe BHaAYeHHd:

1, ecyu i-f MCNOJHWTeAbL HASHAUEH Ha 31-1 paﬁowy,
1 0, B MPOTMBHOM CJay4ae.

3

CHcTeMa OrpaHMueHMR ANA TAKOA Bajaud COCTOHT M8 ABYX |
Tpynn orpaHuyeHun: e

Xjg + Xjp +-o0 + Xy =1 R
Xog + Xop #ous + Xy =1 (410}

le Xy et XNN =1
Xig o+ Xy =1 v
Xjp + Yoo + .00 + Xyo =1 , (4.11)
XN + X2N>+"‘ + Xy =1

Hesenad QyHKIMA:

E - ZZC”ﬂXH - mne (4.12)
t=1 j=1

+
.
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, 3zech rpynna orpasHuyeHu# (4.10) yCcTaHaBJMBAET, YTO Kax-
- HHf- ¥B HCIIOJHUTeJeR MOXeT OWTh HAasHAUeH TOJbKO Ha OBHY pato-
Ty, a rpynna (4.11) - uTo Ha Kaxuyw pasoTy ROIMEH OWTb Has-
. HauyeH B TOUHOCTH OLMH MCHOIHWTeJb. TedeBad QPyHKLMA BHpaxder
saTpaTh HA BHNOJHEHME BCeX paboT.
3ajaya COCTOMT B oNpefieleHUH S8HAUCHUA Xij' i,i=1,...,N,
MUHHMUMBHDPYIOUMX  LeJeByw dyHiimo (4.12) # yHOBIeTBOPAOUMX OF-
panuuernaM (4.10),(4.11). Pemedne safaud yAoOHO NpeACTaBIATDH
B BUAe MaTpULH X = (Xj ). B aToi marpule HumeeTcsi poBHO N
3JIEMEHTOB, paBHHX 1 (N0 OHOMY B KasjloR CTpOKe M B  KaxioM
CTOA0LE); OCTAJbHHE BSJAESMEHTH MATDMLN - HyJeBue. Marpunua X
HasHBaeTCA MATPHUCR HasHAUEHHN. '
Takas 3agauya MomeT OWThH pelleHa Kaxk OOWUYHad aajava Ju-
HeAHOro nporpamMMMpoBalua (T.e. CHMILIGKC-MeTOAOM) Ee ~ MoxHO
_ Takme pemMTh KAK TPaAHCHNOPTHY 3ajjayy, B KOTOPOA sanach Bcex
NOCTaBUMKOB M NOTPEeCHOCTH noTpeduTeseR paBHW 1. OfHako nad
peleNusi 3a72Ud O HA3HAUEeHWAX KMEeWTCA CheuMaldblihe MeTOAH. ITH
METOAH MOI'YT NPUMEHATLHCH AR peleHus JOCOW 8af3uM, HEBABUCKH-
MO OT ee COJISp#aTelbHOTO CMHCJA, €CJAM €e MOMHO NpeACTaBMTH B
dopme (4.10),(4.11),(4.12).
Kax M TpaHCHOpTHas 3ajauya, 3ajaya O HasHAYEHUAX BCerha
HMeeT JonycTMMoe pelieHHe, CpeAu AONYCTHMHX peleHMA UMeeTcHd
OnTHMAJIbHOEe ( BOSMOXHO, HE OJHO).

4.2.2. Ocofhe cayuyad 3aZauyd O HABHAUESHHAX

PaccMOTpUM HEKOTOpHE OCOGHE cJaydad, HKOTOpHE MOTYT BO8-
HHKHYTDh NpH pelleHUH sajladM O HasHAUeHHAX. :

1. Ecay kaxko#-au6o (1-#) KCMOJHUTERb HE MOXET BHIIOJHMTD
HeKoTopy®o ( j-10) paboTy, TO CTOMMOCTb BHIOJHEHMA STOM PaCOTH -
JaHHHM  KCHOJHUTE M Ci IpUHIMAETCH DABHOA OueHb COJBEOMY-
yrcay. Takum o6pasoM HasHaueHue i-T'0 MCIOJHHTeNs Ha -0 pa-
60Ty HCKJIuaeTcs.

2. EcaM KoaudyecTBO pabGoT M UCNOJHUTEJed He coBnajaer,
TO BBOAATCA QUKTHBHHE HCHOJHUTENM WAH (UKTMBHHe paboTH (aHa-
JOPHYHO TPaAHCHOPTHOM 3ajjaue C HeNnpaBMJbHbM OAJaHCOM).

3. Myorza B NOCTAHOBKE 3a7au¥ O HA’HAUSHMAX BMECTO 3aT-
par 3ajanTcsd BHUTDHEK, T.€. BMeCTO MaTpulpl 3arpar C 3afaercd
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MaTpHLIA BHUTIpHieA V = (V ), rRe V ~ BHUIDHI OT BHNOJHEHWA
1-M HCIIOMHKTeNeM j-A paﬁoru, i, 3-1 ..,N. Takas sazaua Takme
“gopMyanpyetcda B dopme (4.10),(4.11),(4.12), Ho uedepas QyHK-
wg (4.12) nonnexuT MakcHMUsAalMK. B 3ToM clyuae HeOoOXOAMMO
nepedTH K sanaye ¢ uesebod $yHKIMeR, nojaiexamed MAHUMMBALMH.
Jas 3TOrO CAepyeT BHODATh MAKCHMBJILHHA BJeMEHT MATDHIH BHMI-
pumieA D M BHYeCTb M3 HEero BCe 3JeMeHTH 3TOA MATPHLHN. TaKkuM
o6pasoM BHWNOMHAETCH fiepeXol K  Marpuue 3saTpar C. Jipyro#
crocol nepexona - YMHOXSHMe MATPULN BHHIphmeR Ha -1,

4.2.3. PemeHue sanauu o HasHAUeHMAX. MeTol Maxa

Bce meTond peleHMst B3aiauM O HAIHAUSHMAX OCHOBAHH HA
CHACYOREM NIPOCTOM YTBEDXACHHM: pemeHMe 3a0auM He HIMEeHWTCH,
ecJu K JOGOA CTpPOKe WAM CTOAGIY MATpHL 3aTpaTrT NpuGaPUTh Hnué;_
BHYECTH Jofoe uucho. [lo CORepMATENbHOMY CMHCJY Taxkas onepa-
UHA COOTBETCTBYST M3MEHEHMIO 3aTpaT HA BHMNOJHEeHMe BceX paoor';é
AR HEKOTOPOT'C MCHONHMUTENA (eCAM MIMEHRITCH 3JNEMEHTH CTPOKH)
HJH M3MEHEHHWD 8aTpaT Ha BHIOJHEeHHWe HeKoTopoRl paGOoTH AAd Bcex
ucnoakuresef (NpU MaMeHeHMM cToadua). i

MeTon Maka OCHOBAH Ha BwGOpe B KawjioRf CTpOKe MATPHLH
3ATPAT MMHHMAJLHOIO 9JeMeHTa (T.€. HaXomieHWH nad  Kemioro [
HCNOJHUTERA TOR pAGOTH, KOTOPYO OH MOXeT BHIOJAHHTL C MHHM- I
MaXbHHMHM BaTpaTamu). Ecau  HafleHHbe MMHMMANbHHE SJEMeHTH ¢
OKABKBANTCH pacnpefeleHHHMH 110 BeeM N cToadLaM MATPHIM, TO
pemeHMe 3azaul saBepmaeTCA; IO CONEPXAHUN0 3allauM 3TO O3HAva-
eT, VYTO Ha Kaxayo paGoTy HasHaueH MCNOJHUTeXb. Ecay MuMH-
MaJbHNe JJeMeHTH HAaXOZATCA He BO BCeX CTOAGLAX MAaTPHUH, TO
MO ONpeJeJEHHOMY &JI'ODUTMY BHIIOJHANTCH CAOMSHHS OIHOI'O ¥ TO-
ro % UMcla . C 3JeMeHTaMM HeKOTOPHX CTOJOLOB; LeJb 3THX ofie-
pauyt - paclpeleJieHHE MUHUMAJbHHX SJeMEeHTOB CTPOK [I0 BCeM
cToaduamM.

Tlepenl peadusallMeR airopurMa Maka BHNOJHAETCA NOATOTOBM-
TEJbHHA 3TaN: B KamlIoN CTpoke MATpUUH 3arpaT C HAXOAUTCH MH-
HHMAJbHWI 3JeMeHT. DOTH 2JeMeHTH Noxyepkupawres (Hadop NoA-
YeDKHYTHX 3JeMeHTOB HalnBaeTcd 06AB8MCOM 38Jaud O HasHaueHH-
AX).. Ecni#  NOAUEPKHYTHEe 3JeMeHTH MMenTCcH BO BcexX CToJOH8X
MaTpuiid C, TO BHNOJHEHWe AJIrODUTMA He TpeOyeTcs: HalHAyeHHe
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HcnoaxuTedeX Ha patoTH sajlaeTcA NOJONSHMEM MOAYEPKHYTHX 9Je-
MeHTOB. Ecay nojuepkHyThe sJeMeHTH €CTh He BO BCeX cToIbLSX,
39TO 08HAUYAET, YTO HCHOJHUTENM HasHaUeHW He Ha Bce paboTH; B
STOM clyyae HEOOXONWMH NpeoOpasoBAHMS MATPUUH 88TpaT N0 NpH-
BeZICHHOMY HHUXE aJI'OPUTMY. '

MeTOoR Maka peaausyeTcd B CJACAYOHEM nopﬁnxe

1. MHOMSCTBO CTOJAOLOB MATpHUN C pasjeddeTcd Ha ABA MHO-
#ecTBa: A M A’. MHOMECTBO A HaswBaeTCH BHODaHHLM, 8 A’ - He-
BHOPAHHNM. MHOMSCTBO A NpHHUMAeTCH IyCTHM, @ A’ - CORepMAUM
BCe CTOJOLN MATpPHLL:

A~
R SR I L TN

2. UWs mHoxectBa A’ BHOMpaeTcH cTOACel, cofepmamyi Goxee
OJHOTO MOAYEPKHYTOro 3JeMeHTa (ecl¥ TaKWX CTOJGLOB HECKOJb-
Ko, To OepeTcd JOGOA W8 HUX). OSTOT CTOAOEU HCKIKYAETCA W8
MHOMECTBA A’ M BKIWYaeTCH BO MHOMSCTBO A

3. HaxoauTcs MHOMECTBO CTPOK, B KOTODHX HMMENTCH NOAYep-
KHYTHe 2JeMeHTH, Ccojepmaldecsd B CTOJOLaX MHOXeCTBa A. 3T0
MHOXECTBO CTPOK oBoaHaumM Yepes B. TaxuM o0pasoM, 1-d CTpOKa
BRIOUAETCH BO MHOXECTBO B, eciu cyumecTByeT NOAYEPKHYTHA 3Je-
MEHT Clj. Tako#, uTC j€A. '

4, JlnA Kaxgod #3 CTPOK, ~BYXOAAWMX BO MHOXECTBO B, Haxo-
IUTCA MMHUMAJBLHHW 3JEeMEHT U3 cToxcupB, He npuﬂanaemammx MHO-
MeeTBY A

Cik = géz C‘j,. 1€B-
5. LuA Kaxuof ¥s cTpok, BXOHAWMX BO MHOMSCTBC B, Haxo-
IUTCHA DABHOCTD:

dy = Gy - Cyye 1€B,

rae C;; - SJeMeHT, HalJCHHHA Ha ware 4;
Ci - NOAYEPKHYTHA SJeMeHT CTPOKY 1.
Bnecy kéA, J€A, i€B. PadHOCTH d; BCerAa HEOTPALATEdbHH
{MOTYT Ohi:b HyJNeBhMH).
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6. V3 HaffleHHHX H4 mare § DABHOCTEA HAXORNTCH unnuuaahj
Has: : : ' )

D = min di.
1€B

fiycTp mM¥HMMANbHas DasHOCTb COOTBETCTBYET I-f CTPOMe.
TiycTs 32eMeHT r-f CTDOKH, HaMleHHWR Ha mare 4, HaXonurcs B
S - M CcToAGile, & NORUYEDKHYTHRA 3AeMeHT 3TOA CTPOKM - B (-M
croadue. Torpa D = Cx\s - crq‘

7. Bce SlieMeHTH CTOGJLOB H8 MHOMECTBA A YBeJHUHBANTCH
Ha BeawumHy D:

C“ - C“ +D, . ;Ei:...,n,

8. JaeMeHT Crs OTMEYASTCH TOUKAMA BHMBY. Jajee OH OyneT
HasHBATHCA “OTMEUSHHHA TOYKAMH 3JEMEHT",

9. Ecau B cTobue s umeeTCd XoTA OW OJHH HOZYEPKHYTHA
SHeMeHT, TO STOT CTOJAOGEl MCKINUAeTCs M8 MHOMECTB& A’ M BKJINO-
yaerc B A, M BHNOJHAETCH MEpPEXOA K WAry 3; MHAue - BHIIOJHH-
eTcd clenyomMit mar, b

10. SxemenT CPS NOAYEPKHBALTCH, & C JJEeMEeHTa er CHUMa- ;;
eTcd NOJJUepKyBaHye. 5

11. Ecau B croxbue g (T.e. B cToaCle, coiepmameM SJe-
MeHT, ¢ KOTOporo Ha mare 10 CHATO NOXYepKMBAHMEe) ecTh el
XOT8 Gt ONMH NOAUEPKHYTHA 3JAEMEHT, TO BHIIOJHASTCA NEpPeXoR K
mary 15. Ecam & STOM cTOAGUE HET HW ONHOrO NOAUEPKHYTOrO
3JEMEeHTa, TO B HeM O0H38TEJbHO €CTb 3JAEMEeHT, OTMeUeHHWH TOu-

_Kami. IlycTh 3TOT 3JEMEHT HAXOAUTCH B CTPOKe p (3JEeMEHT Cpq).
B CTPOKe p HAXOHMTCHA NORUEPKHYTHNA 3JEMEHT; NYCTbh 3TO IJEMEHT
Opf. :

12. BunoaHswrca fipucBavBaHud: r=p, s=q. Takum obpasoM,
OTMEUYECHHHA TOUKaMM SJEMEeHT Cpq 0GO3HAYAETCH ‘KaK Crs‘

13. Bunoandercs npucBauBaHMe: q-f. TIONYEPKHYTHA BJEMEHT

Cpf‘oéoanauaeTcﬂ KaK er.

14. Boaspar k mary 10.

15. EciM moauyepKHYThHe 3IJeMeHTH ecTh Bo Bcex cToxduax,
" TO @ATODMTM BaBepmaeTCsd; KHAUe- BHNOJHAETCH BOBBpAT K mary 1.




[0 OKOHYaHWH aaropurMa B MATpHLe BaTpaT WMeeTCA DOBHO N
NOAYEPKHYTHX SAEMEHTOB, M0 ORHOMY B KAaMAOA CTpOKe H cTodlue.
OnTuMalibHoe pelieHye 3848YH O HASHAUEHHAX HAXOAMTCH CJleyIomuM
o0pasoM: ecau Cij ~ NOAUEPKHYTHA SJEMEHT, TO X,j-l (r.e. i-R
HCIIOJHHUTEdb JIOJMeH OWTb HasHayeH Ha j-10 padoTy). Takum oﬁpa—
80M, pOBHO N nepeMeHHbX XIJ noayyawr sHayeHe 1, ocTalbHhe -
BHauerue 0.

3aTpaTH Ha BHNOJHEHWe paboT (B8HaUeHHe LedeBO# (PyHKIMM)
BuupcasTcd no gopmyrne (4.12). IlpH 8TOM UCHOJB3YITCH 3AEMEH-
Th Ci] K3 MCXOJHOM MATPHUN 8aTpaT (& He M8 NOAYUEHHOR B pe-
8yJbTAaTe BHIOJHEHHS AlrOPHTMA).

4.2.4. lipuMep pelieHHd 8aJaUM O HASHAUEHHSAX

llyeTs TpeOyeTcs BHIOJHUTD 4 palioTh, Kamaad M3 HUX MOMET
ONTb BHIIOJHEHa JIOOHM U3 4eTHpeX HCIoIHUTeJeR. MaBeCTHHW sarT-
paTH, CBA3aHHHe C BHNOJHEHWEM padoT HUCNOAHHTeAAMH (CTPOKH
COOTBETCTBYT HCNOJHUTEJAM, CTOJOUN - padoTam):

4 6 9 7
13 10 14 14
9 9 16 13
i2 10 12 10.

NipuBenieM nocJefoBaTeIbHOCTDh PEWEHMA sazaud MeTONIoM Maka.

CHavaja B Kamfio# CTpPOKe MATpULH 3aTpaT HaXOmWTCA MHHA-
MAJbHBA 3JEeMEHT (Kaxil WCMOJHMTEeJbh HasHayaeTcA Ha pabory,
KOTOPYI0 OH MOMST BHINOJHUTH C MMHMMAJAbHHMM Barparamu). OTH
9JEeMeHTH fOJUepKUBaKTCH:

4 6 9 7
13 10 14 14
9 9 16 13
12 10 12 10.

Tipn 3TOM OKasHBaeTCA, YTO Ha 3-10 U 4-10 pabOTH He HasHa-
UyeHH WCHOJHUTeJH. BHauuT, Tpelyiorca npeobpasobaHusd MATPHUN
saTpar IJs JOHCKa ZoNycTHMMOre (M OZHOBPEMEHHO -  ONTHMAJAbHO-
ro) niasa.
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1. A—;d, A’={1,2,3,4}. .

2. Bo MHOMECTBe A’ ecTh ABa cToaGLA, conépnamnx'OOJee
OAHOr'o NMOAYEPKHYTOrO 3JeMeHTa: CTOJOUN 1 ¥ 2, BuGupaeM JoGoR
H8 HHX, Hanmpumep, 1. Toraa A={1}, A’ ={2,3,4}.

3. B CTOJOUE 1 eCTh NONUEPKHYTHE 3aemenTH M3 CTPOK 1 ¥ 3,

8Hauur, B-{1,3).

4. B xammon us crpok 1 ¥ 3 BWOHpaeM MMHUMAJEHbM aneﬁeﬂr-

U8 CTOAGHOB 2,3,4. A crpokm 1 3ro anemeHT'ciz-ﬁ, AAA CTpO-
KH 3 e 032-9. ) ‘

5. Inia crpok 1 u 3 HBXOIWM DaBHOCTH 3J6MEHTOB, Hadzed-
HHX H& mare 4, M [ONYEPKHYTHX 3JEMEHTOB: d1=012-011f6-4-2,
d3-032-031-9—9-0. :

6. HaXomuM MMHHMAJBHYD pasHOCTB: D=min{2,0}=0. Takum
o0pasom, D-032~031. CFS-C32, er-031, r=3,s=2, q=1.

7. Ko BceM 3lemenTam CTOJOUA 1 HpHGABASeTCS SHAYCHHE De
=(); C11-011+0. i=1,...,4. Marpuua 8aTpaT He M3MeHAeTCH.

8. dxemeHT Crs'caz OTMEYAeTCA TOUKAMM:

4 6 9 7
13 10 14 14
9 9 16 13
12 10 12 10.

9. B croxbue s=2 ecTs NOANEPKHYTHE SHEMEHTH. SHAUNT, OH

NepeHOCHTCA BO MHOXECTBO A: A-{1,2}, N’ ={3,4). Tlepexox kK ma-
ry 3.

3. B crosduax 1 ¥ 2 eCTb NONYEPKHYTHE SJeMeHTH na seex if:

CTpOK, B8HauuT, B={1,2,3,4}.

4. B xamuont us CTPOK 1,2,3,4 HaAXOAUTCH MUHKUMANDHHM aje~ F

MEHT M3 CTOJGLOB 3, 4: 014’7’ 023=14, CS4=13, 044=10.
5. HaxomaTcs pasHocTH HalfieHHHX Ha TNpejHAymeM mare mu
NOJYEPKHYTHX 3JEeMEHTOB: d1=7—4-3, do=14-10=4, d3=13-9-4, dy4-
=10~10=0. : '
6. D=min{3,4,4,0}=0.
s=4, g=2.
7. K ajemeHTaM CTOJGLOB 1 ¥ 2 npubasasercs D=0: C
+0, 012=012+0, i=1,...,4. Mannua 3arpaT He M3MeHsieTCH.

“C447Cypr Crg=Cyy» Cpq=Cyp. r=4,
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8. DaeMeHT Crs-044 OTMEYEETCH TOUKAMU:

4 6 9 7
13 10 14 14
8 9 .18 13

12 10 12 10 .

- 9. Beroibue s=-4 HeT HM OJHOI'O NOAYEPKHYTOrO BJleMeHTa.
BHAYHT, BHIOAHSETCA CASNYOUMA mar.
10, JaeMeHT crs'c44 NoJuUepKUBAGTCH, & C er-c42 CHHMA-
eTcd NoAuepKHBaHHe:.

4 6 9 7
13 10 14 14
9 9 16 13

- 4

12 10 12 10 .

11, B cToatue q-2 eCTb NMOAYEPKHYTHR SJACMEHT. BuNOAHA-
eTcf nepexon Kk mary 16. . .
15. TlofuepKHYTHe SEEMEHTH €CcTb He BO BCeX CTOXCLAX
(T.e. MCNIOJHMTENH HaBHAUEHW He KA BCe paboTH). BosBpaT K Ba-
ry 1. : '
1. A-@, A={1,2,3,4).
2. A={1}, A’ ={2,3,4}.
3. B={1,3}. ) |
4. B cTpoxax 1 ¥ 3 BHOMPANTCR MUHMMAAbHHE aleueﬂru M3
croatlos 2,3,4: 012-6, 032-9.
- ~ ~Crq =8-9=0,
5. dy=Cip-Cy=~8-4~2, dg=C3y-Cqy . rB.s2.qnl.
6. D"min(z.O}-O. D‘C&'Cai. Crs'032. rq 0313 » ne'm
7. Ko BCeM SieMeHTaM croatiua 1 npuOaBadeTCH 8HAUCH
=0 C4=C410, 1-1,...,4. MaTpMua saTpaT He HBMEHAETCA.
: ér DXEeMEHT Crs'cse OTMEYaeTCH TOUKAMA:

-4 6 9 7
13 10 14 14
.9 9 16 13
'12- 10 12 10



9. B CToXOUe S-2 eCTb MOAYEPKHYTHR SAeMEHT. BHauHT, oH o

8. JEEeMEeHT Crs'cza OTMEUAETCHA TOUKAMM:
MEepeHOCHTCA BO MHOMRCTBO A: A={1,2}, A’-{(3,4}. Nlepexon K wa- :
ry 3. ' 8 10 8 8
3. Beroaduax 1 M 2 eCTh MOMUEPKHYTHe SAEMEHTH Ma CTpOK \ 17 14 14 16
1,2,3 B-(1,2,3}. ’ : ‘ 13 13 16 14
4. BoeTpokax 1, 2 M 3 BHOMPAOTCA MMHAMANbHNeE 3JeMEHTH 16 14 12 14 -
#3 cToAGLOB 3, 4: 014-7, 023-14, 034-13..

5- d1-3. d2-4| da-‘.
6. D-min(3,4,41-3. D-Cy4-Cyy. C
s=4, g-1.

?. Ko Bcem 3JeMeHTaM CTONOUOB 1 M 2 npuGaBageTcs BHaue-

9. B croabue s=3 HET NORYEPKHYTHX SAGMEHTOB; BHIIOAHA-

ecTd CHeRYWUMA mar. o noa-
10. Crs-cza nofgyepkupaeTcd, a ¢ Cm-cz2 cuuuae: i

rs~C14- Crg=Cyq» r-t,

yepKUBaK#Ke:
HHe D=3: C”-C“+3. c12-012+3‘ 1-1,...,4. lh'rpuua sarpar:
. 8 10 9 8
Z 8 9 7 . ‘ 2 17 14 14 15
18 13 14 14 ‘ 13 13 16 14
12 12 16 13 ' ‘ j 16 14 12 11 -
15 13 12 10 . L



8. QzemeHT Crs'cl4 OTMeURETCA TOYKAMM:

2 9 9 7
16 13 14 14
12 12 16 13
15 13 12 10

9. B croabue s=4 ecth NORYE PKHY'Thifk 3Jeuenr A-{1,2.4}..

A’={3}, nepexon 'k mary 3.
3. B={1,2,3,4}.
5 dl -2 dz-l d3-4 d4-2
6. D=min{2,1,4,2}=1. D=Co,-C C,..~ ™
o, oo, 23 C22 Crg 023’ Crq=Cop- =2,
7. Ro BceM azemenTaM CTOXGLOB 1,2,4 npuGarasercs aHaue-
HHe D=1: Cij'cij+1' i=1,...,4, i=1,2,4. MarpHua sarpar:

810 9 8
17 14 14 15
13 13 16 14
16 14 12 11 .

11. B cToJ0LE =2 HeT MONYepKHYTHX SIeMeHTOB. B HeM
€CTh 3JAeMEHT, OTMEeUSHHHR TouKamM: Cpq-Csz. 3roT SMEeMEHT Ha-
xoaurcd B cTpoke 3:  p=3. [OAUEPKHYTHA SJAEMEHT B CTPOKE 3:_

pf\"caln f-l ’

12. r=3, s=2, C 032

14 nepexou K wary 10. ,

10. SuzemedT C ~Cg3o nonuepxunaeTcﬂ. ac er-Ca1 CHpNG-

ercd nopue ptmaaﬂne.

8 10 9 8
17 14 14 15
13 13 16 14

16 14 12 11.

11. B croxlue g=1 ecTb NOJUEPKHYTHA SJAEMEHT. BHauur,

BWIIOJHAETCH Tepexof K wary 15.
15. TloJUEPKHYTHE JEeMEHTH €CTb BO BCeX CTOJOLAX. Koneny

alropHTMa.
Takum o6pasoM, 1-# MCIOJHMTENb JOJMEH OWTb Ha3HAUeH Ha

i-10 pabory, 2-# - Ha 3-0, 3-# - Ha 2-0, 4-# - Ha 4-0. 3arpa-
TH Ha BHNOJHeHWe paboT: E = C“+023+032+C44 = 4+14+6+10 =

85



JUTEPATYPA
OCcHOBHas JMTepaTrypa

1. Tleperynor ® M., TapaceHko ®.]L BBefieHue B CHCTEMHHRA .
ajamus.~ M : Bucw. mxoaa, 1988.- 367 c.

2. JapuueB O. . HayKka H HCKyceTsO npuﬂs'rux pemenuh. — M :
. Hayra, 1979.- 200 c.

3. Taxa X BeefiehHe B McCIeNOBaHMe ofepaif. B 2-X KH.—
M: Mup, 1985.- 470 ¢. u 496 c.

4. BaHau B. OCHOBH JMHEWHOrO NpOrpaMMUpOBaHHA.- M. : Paauo
W cpaAap, 1989.- 176 c.

5. Banamepuuy B. A,  OcHOBH Ma'remamuecxoro NporpaMMHpoBa -~
HU.—Mi: BumaAmad mroxa, 1985.- 173 c.

6. Jlerrapes N. M. MccaemopaHue onepaump.— M. : Bucm. #KO-
xa, 1986.- 320 c. ’

7. BemeseB C.IL, Typeuy &.T.  MaTeMaTHKO-CTATHCTHUECKHE .
METONH BKCNIEPTHHX OUeHOK~M : Crarucruka, 1880, - 263 c.

8. Jureak B.I. 3KcneprHas uufopMauua: METOAH NOJYUEHHA H
aHamusa—M : Paano u cpasp, 1982.- 182 c.

9. TNoauHoeckut B 'B., Horux B M. MapeTo-OnTHMAAbHNE peme-
HUA MHOTOKDHTEpHaJbHHX 8asau.—M.: Hayka, 1982.- 266 c.

10. TonosuHKHH A. K. - OCHOBW MHMeHEPHOro TBOpuecTBa. — M :
ManmyocTpoenue, 1988, - 368 c.

11. Cwopoauuckupt C.C., Tanaepckud B.T. MeTond m Texuodo-
THS CHCTEMHOrO hpOeKTHpOBaHHA.—MK.: : MPTH, 1085.- 56 c. ”

12, Jopvep K -JL CHcTeMuw ucuycc'rsennoro WHTeANEKTAR~M ¢ 7
Mup, 19091, - 568 c.

JononHuTeAbHAR JAMTEPATYDA

13, TyGanoB B.A., Baxapop B. B., Josajenxko A.H  Bsepehrue
B CHCTEMHHR aHamua: Yuel. . nocotue/lox pen. JL A. TlerpocsHa.—
JL: Han-Bo JleHMHrpajicKoro yHupepcurera, 1988.- 232 c.
14. MomceeB H H. Maremariueckue Bajiaud CHCTEMHOI'® aHAJNM-
8a~—M : Hayxa, 1981.- 488 c.
15. Axodd P.  MexkyccTBO pemeHus npoGiem.—~ M : Mup, 1982. -
224 c. :

86



16, JiapuueB O. U. OOTLeKTHBHHE MOJCAH M CYODBEKTHBHHE pele-
HHA.~ M. : Hayka, 1987.- 143 c.

17. TpeumsioB A. A. Kax npuHATD Hauayullee pelleHMe B peadb-
HHX ycaoBuaX.—M.: Panvo u cpasp, 1991.- 320 c.

18. Bentueab E.C. MccaepoBanue onepauud: salau, NPHHUK-
nh, MeTojoJorwd.—M : Hayka, 1980.- 208 c.

19. Ryzmpasuep E. M. Mecaepomanue onepauun B sagavax, ad-
ropur™Max ¥ nporpamMax.— M.: Pazuo M cpasbp, 1984.-~ 184 c.

20. Moposos B.B., CyxapeB A.T., fegmopos B B. Hccaepoma-
HMe onlepalyi B 3azayax H ynpaxHeHMAX.-— M. : Bucw. mExoJa,
1986. - 287 c.

21. Banau B. MeTojn onTuMusauyH. BBORHHA Kypc.— M. : Panuo
¥ cBfAsh, 1988.- 128 c.

22. TaGacos P., HKupuagsoa & M. MeTOAW ONTHMMBRUMH. — MH:
Wax-Bo BI'Y, 1981.- 350 c.

23. MuHy M. MaremaTHuecKoe NpOrpaMMHUpPOBAHHE. Teopus u
aaropurMy.—M. : Hayka, 1990.- 488 ¢,

- 24, Xauusd JLT. CiaosHocTh 8ajiay AMHeAHOro NporpaMMHpoBa-
Huda.—-M.: BHaHue, 1987.- 32 c.

26, MccxepgoBanne onepauu#t. T.1: Metogoloruueckie OCHOBH
U MaTeMaTHyecKHe Me*rom:;/ Tlon pea. N Moyzepa H C. 3amarpat.
M: Mup, 1981.- 712 c.

26, MccrepopaHue onepaimis. T.2: Mojely ¥ [IpHMEeHeHus /l'ba
pea. NI Moymepa ¥ C. Samarpau.—M : Mdp, 1881.- 677 c.

27. CnpaBOYHMK [0  MCCJEROBAHMI  Ollepalui / Tion pen.
®. A, Marpenuyxka~— M. : Boenusgar, 1979.- 368 c.

28. ®uaadnc X, lapcua-Jimac A. MeTognu aﬂa.nuaa ceref.—M ;
Myp, 1984.- 496 c.

29. HKae#iHpox J Teopusa MACCOBOFO obCcayxupaHus.— M : Mamm-
HoCcTpoeHWe, 1979.- 432 c.

30. XoxmxamBwiu B. A., BumHeBCKMA B M CeTH MaccoBoro '
ofcayxuBaHud. Teopud M NpuMeHelhne K ceTsM SBM — M : . Pajuo u
cBA3b, 1988.- 192 c. '

31. TaHkosa 1L A, ne:rponc}mn A M, lHeAepMan M B. Opra-
HUBALMA SKCTepTH3H M aHauMs SKeNepTHoA HHGopMatwmy, — M. : Hay-
Ka, 1984.- 120 c. ,

32. Momceesa H K., Kapnynun M I. OCHOBW TeopHd M NpDAKTH-
K GYHKUMUAAIBHO-CTOMMOCTHOIO aHaausary. : Bucm’. Kkoaa, 1988, - -
102 c. ‘ '

87



33. Kunu P.JL  Tpunstue pemeHMA InpH  MHOPNMX - KPUTEDHAX:
NpeANnoyTeHUs M 3amelieHHa~ M : Pammo u cesasb, 1981.- 560 c.

34. BpaxMaH T.P. MHOrOKpPHUTEpHANBHOCTH M BHOOD aJbTepHa-
P¥RH B TexHuke,~M : Paawo # cBAsb, 1884.- 288 c.

35. Hopne 0o0JacTH NpUMeHeHMs MaTemaTuxi /Iog pen. M Jan-
‘TXuAdA.~MH. : Bumofmas mkoaa, 1981.- 494 c.

36. KysteuomB O.IL, AmesbcoH-Beabckuft I',M, IMCKpeTHas Ma-
TeMaTHKa I HHMeHepa.—M : BHeproarommsizar, 1988.- 480 c.

37. Rorzep . OcHOBH MapketuHra. — HoBoCHGHpCK: Bayka,
1992. - 736 c. .

38. MeckoH M X., AnsGepr M, ZXepoypu O. OCHOBH MEeHenX-
wenTa.~M : Jlemo, 1992.- 702 c.



BBEIEHME .............. veeses N - |

1. BHYMCJMTEJLHHE NMPONEAYPH JUIA PEUEHUS ONTUMMBAIMOHHLL h
SAJIAY JHHEAHOPO TPOTPAMMMPOBAHMA ........,.c.c0ivvneees B
1.1. TocTaHOBKA OCHOBHOA 3&KauM
JAMHERHOTO MPOTPAMMHPOBAHMA o . .vveveerurvrracnsens vees B
1.2. TNpumep BajauM JAMHERHOrO NPOTpPAMMMPOBAHNS:
3a/iaya pacnpefleIeHUl PECYPCOB v uvvevssvesrnuens eeres T
1. 3. I'paduueckul mMeTol pemeHus sapay
JUHERHOT'O NPOTPAMMUPOBARUA . ... .vvsvecroarnveseaanas 8
1. 4. TpuBefieHne 3aJiay JUHENHOrQ MPOrpaMMUpPOBAHUSA
K CTAHZAPTHOR GOPME ...y evneererareernrronesnnn,ar.12
1.5. Pemwende sajiau IMHERHOrO NPOrpPaMMHPOBAHHS
CUMILJICKC-METONOM .o\ vvvrvnnnrnnas h et eiaet s 18
~1,5.1. OcHoBHaA MAEH CUMILIEKC-METOHA. . ..psveerverncnsersr,. 1B
1.5.2. OnpefeseHue HAuYaAbHOrO JONYCTHMOIO
GasMCHOT'O pemeHus ..... eerinas e esas e eeas 18
1,.5.3. AIrOpUTM peasHsalid CUMNIEKC-METORB .+ v vvvvuvrsas .17
1.6. OcHOBHHe 3aflauif aHaguMsa ONTHMAIBHOIO pelleHnd
Ha UYBCTBHTEJIBHOCTD ...covvesn. eeceiaeas PP 4
1.6.1. Craryc pecypcoB ....... D D
.6, 2. lleHHOCTD pecypcoB ........ veiaes B - 4
1.6.3. AHaIM3 HA UYBCTBUTEJBHOCTh K MBMEHEHMUAM
BalACOB PECypCoB ....... G eeeeanes A
1.6.4. AHaIM3 Ha UYBCTBHTEJBHOCTH K MSMEHEHMAM
KOS(POHLUMEHTOB LRJEBON QYHKIMH ... o.ovvreveocanass. 2B
1.7, JIBOACTBEHHMA CHMILIEKC-METOR oo vveovesunosneveeccqoes R

2. METOZH MCRYCCTREHHOT'O BA3HCA o -

B JMHEAHOM TIPOTPAMMIPOBAHMM ..\ iveovervccorvoinacacsas s 33
2.1. HaanaueHMe MeTONOR MCKYCCTBEHHOrQ 0asuea ............33
2,2, IBYASTANHHA METOR ........ B PP <
2.3, Meron Goxpumx mrpados ..... Ceeeeaeens B + 1
2. 4. AHAIH3 ONTHMAJBHOTO pemeHMd Ha YYBCTBHTEJbHOCTD ...., 45
2.5. CpaBheHWe METOAOB HCKYyCCTBEHHOIO 0asHCa ... ..u.l.. .. 48

89



