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B Hacrosimee BpeMsl B CBSI3H € OVPHBIM Da3BHTHEM CPEICTB BLIUHC/H-
TETbHON TEXHHKH CpeJH MeTOROB ONTHMH3alli# Bce OO0Jbllee pacnpocrpa-
HeHUe TIOJYYAIOT PA3JHUYHONO POAA CXEMBbl YIOPSALOYEHHOTO YACTHUHOTO
nepebopa BapuaHtoB. OOWHPHOA 006/4aCTbl0 HX MPHUMEHCHHA SBJSIOTCHA
3aJa4yd ONpefesieHHs dKCTpeMyMa ((YyHKIHH KOHEUHOro 4HcC/Ja NepeMeHHBIX,
3aJaHHBIX Ha AHCKPETHBIX MHOXCCTBAX, HalpHMep, 3alaudl JHCKPETHOTO
nporpaMmmupoBatust [1]. sxcrpeMaJipHble 3afaud ‘Ha rpadax [2], muckper-
Hple AMHAMHUYECKHE 3aJayH pacupeleneHus pecypcos [3] u T. .

3HAUUTENbHOE YHCJIO 3aJay ONTHMU3ANMH (YHKUUA ¥ DYHKIHOHAIOB
C HenpepbIBHBIMH O0JAacTAMH ONpele/ieHHs TepeMEeHHBIX 'He IOT[YCKamoT
aHAJHTHYeCKOro peiueHHd. K HX yucay ciaeayer OTHeCTH OBIUHPHBIH KJacc
3ajlay 1o ONpeJeJeHHI0 PA3JHUYHOFO pPOAA ONTHMAJbHbIX TpaekTopud. [lpu
HX pelleHWH YHCJASHHBIMH MeToAamMu Ha IBM mcnospsyercs uXx KoHeyHo-
MepHas aNlpOKCHMAIMs H C€aMo pelleHHe NPOHCXOAHT, Kak TMpPaBHIO,
B paMKax OJHON M3 CXeM YyNOpsIoueHHOro mepedopa [3, 4].

K uncay HauGoJiee pacrmpoCTPaHEHHBIX CXeM YNOPSAOYEHHOro nepebo-
pa OTHOCATCS MeTOJ BeTBeit M rpanur [l], MeTox AMHAMHUECKOTO TpoOrpaM-
maposanus [3, 5], ero Moamdukanus — nocael0BATeNbHEIA 2aHAJU3 BapH-
aHTOB | pSI Apyrux [6].

CyluecTBeHHOe pa3auune HAedl, Ha XOTOPHIX OCHOBaHbI 3TH METOMHI,
HaJH4yHe OTpeNesJeHHBIX JOCTOMHCTB M HELOCTATKOB |y KaMXKIA0ro M3 HUX,
HEeOJAHO3HAYHOCTh B IOCTPOEHHH AJTOPHTMOB ‘H BHIUHCAHTE/bHBIX CXeM IpH
peanu3alid MeTOLAOB HJSl peIleHHA KOHKPeTHBIX 3ajaay, CYyLleCcTBeHHas
3aBHCHMOCTh 3¢ HEXTHBHOCTH AJTOPHTMOB OT TOTO, HACKOJLKO TIONIHO YyuTe-
Ha chnend(HKa pellacMoil 3ajaud, — BCe 3TO JeNaeT, B YACTHOCTH, aKTy-
AJbHBIMH MONBITKH COBMECTHOrO HCIOJb30BAHHS 3J1€MEHTOB Pa3JHUHLIX CXEM
B pPaMKax OJHOro aJropurMa.

B naunoit paGoTe mnpeasaraetcs OXAHH H3 BaPHAHTOB HCIOJb30BAHHSA
uieil MerTofa BeTBeH W TpPAHHWI TIPH pelleHHH OXHOTO KJjacca YCJAOBHBIX
KOHEeUHOMEePHBIX SKCTPEMAaJbHBIX 3afay ¢ JHCKPETHBIMM 06JAcTSMH OIpe-
fenenus GYHKIHIE METOIOM JHHAMHYECKOTO NPOTPaMMHPOBAHHUS.

IMpuMepoM paccMATPHBAEMOTO KJjacca 3ajad fABJAseTCS 3ajaya omnpe-
J1eJCHHS 3KCTPEeMyMa HeJdHHEeHHOH cernapadebHoil (QYHKUHH

N
S(x) = 2 (%) (1)
F=1
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NpH OTPaHHYEHIAX L
XEQ; j=1, N, (2)

rae ; — ANCKpeTHbe KOHEUHbIE MHOXEeCTBd.
JlpyraM  npuMepoM  ABJAAIWICA KOHEYHOMEDPHO-aNNPOKCHMHPOBAHHGIE
3a4a4yd ONpPeAeacH:si ONTHMAAbHBIX TPAEKTCPHA CACAYIOICro BHAA:

pafity 3KCTPEeMyM N

f0) = 5 %0 (3)
e
pH OrpaHHYeHHaAX Buia (2).

3ajaud ¢ LeJeBbIMH (QYHKUHAMH BuAa (3) ZOMycKaloT NPOCTYIo ree-
MEeTPHUECKYI0 MHTeplperanuio. Bsogurces B paccMorpenHe N rumepmiocko-
ctell M Ka)AoMy JAOMYCTHMOMY 3HAueHHIO X; & Y; COMOCTABJISRTCS B3aUM-
HO-0JHO3HAYHO T04Ka b £ ;-i I'HOEPIAOCKOCTH.

He Tepsia oCLIHOCTH, MOXKIO HCHOJNb30BATh OJHOMEDHbie THIEPIIOCKC-
cty — npsamble. CoenruHuM 1nonapHo pedSpaMM  TOUKH THIEPIIOCKOCTEH,
HMeIONUX COCelHHe MHJCKchl. B KadectBe IJsiMHBL pefpa, COeNHHSIOLIETO
OUKH X;€8; 1 X, 162,01, TpHMCM 3HAUCHHE QYHKUEHA Fi(x;, X540,

COBOKYIHOCTH TOUEK X,;€2; j==1,/N, BHOPaHHBX MO OJHOH /51 KaX-
LO# TEHNEPNIOCKOCTH, MOMET GbTh CCNOCTABACH NYTh OT mepecii a0 N-i
THIEPIJAOCKOCTH, KOTOPOMY MOXKET GLIThb NMOCTABJEHO B COOTBETCTBHE 3Ha-
yeHue (yHKLHA (3)

N
s 1 » *
Fx*) = X5 (%5 %500, ()
je=1
Torna 3azaua ompenescHHs KcTpemyma ¢(yHkuun (3) Moxer OBITL MHTED-
PeTHPOBAHA KaK 3ajaua olipejeNeHHs BSKCTPeMaJsbHOro NYTH B CPOPMU-
pOBaHHOM rpade.

SaMmeruM, 4yro 3azaua (1) — (2) MoxkeT paccMaTpUBATbCHd KaK YacT-
HelH cayuad 3anaun (2) — (3). IlosatoMy B najbHelfimieM omucaHue J1ocTa-
TOYHO BECTH AAA 3axaud Buaa (2) — (3), cyurad Ans onpeIeleHHOCTH,
4YTO HuleDcs MHHHMYM (3).

[Ipex e uen nepeliTH K ONHCAHHIO EpeliaraeMol MOLH(PHKAIHE CXEMLI
HHHAMHYECKOTrO IIpOrpaMMHpPOBAMHS, PAaCCMOTPHM BKpaTle CTAaHLADTHYIO
cxeMy pelienus 3azayd (2} — (3) no MeToly AHMHAMUYECKOIrO NPOrpaMMu-
POBaHHS.

Pemenne 3anawn (2) — (3) MeTOZOM AHHAMHUECKOrO NPOrpaMMupo-
BAHHA OCYLIECTBJACTCS IIyTeM I0CHeIOBATEABHOTO pelleHusl ‘ypaBHEeHHI
Bennvana crenyrouiero supa:

L(xpen) == mi&n {/ (x;) +fj (x;, i), J=2,N—1, (9)
T
[(x,) = minfy (x., x,). (6)

®yuxkuun Beanvana [ (x;) B TepMHHAX DacCMOTPEHHOH TeOMeTPHUYECKOR
MHTEPIPEeTAlHH COOTBETCTBYIOT JJHHE Kparyalllero IyTH OT NepBOH IHIiep-
NJOCKOCTH 0 BEPIUHHBLL X; j-H DPUNephaoCKOCTH.

Toraa onmemaJsbHOe 3HaueHHe QyHKUMH (3) MoXKeT OLITL OmpeAe’e:o
Kak

min #(x) = min (xn). (7)

- INEON
X

Pemwenue 3agaun ¢ ncrnosbs3osauneMm ypasHenui (5)—(6) ocymecTBas-

eTCs MyTeM MOCAe10BATeNbHOTO BHUYHCIeHHS (yHkuui [ (x;.1) A1 BCEX
xj+1€2741 MO MB3CCTHoIM 3HAUEHHAM /(X)) 11a X692,

18



[lpennaraemMass MOAHM(QHKALMA PacCMOTPEHHOH CTAHLAPTHOH CXEMBI
N03BOJSET HCKA0UaTh M2 PACCMOTPCHHsS HERepPCHeKTHBHbIE 3HAUEHUS Iie-
PEMEHHBIX X;, CyXas TeM caMbiM o0sactu R; 4T0 CnOCOGCTBYeT CcOKpa-
HIEHHIO Heoﬁxouumoro YHC/ia BbYUC/AEHHA npuonpepesetut [(X;,1) o (9).
[Tpu 3TOM, YUUTHIBAA 4TO [ (X,.1) BBIUHCAACTCH IJAA BCEX X;i1, NMOAYUAEM,
4TO HCKMIOUEHHE OAHOTO 3HAYCHHS X; yueﬂbmaer YHCJA0 BBIUHCACHHH HA
Q 41, rre | R41] — MomHOCTH MHOMECTRA Q,

PaccmoTtpuMm nojpoGHee npepaaraemMyio npoueaypy CyxKeHusa olJac-
teit ;. Ilycrb M3BECTHO OAHO H3 3HAYEHHUI [(xxn), HHBIMH CJIOBaMH, 3HA-
yeHue QYHKUHIH (3) HA ONHOM M3 MYTeH MeXKAY nepsoit ¥ N-ii runepmaoc-
koctaMu. Toraa, ecad AJst TPOM3BOJABHOTO 3HaueHHs [ (x;) BHIIOMHAETCH
COOTHOWIEHHE

L(x5) 2 [ (xw), (8)

TO COOTBETCTBYIOIEE 3tlaUeHUe X; MOKer ObiTh HCKIIOUEHO M3 MHOXKECTBA Q;
KaKk HenepcrnexTHsHoe. B ofocHoBaH¥e 3TOro 3aMeTHM, YTO IDH JuoéoM
NPOAO/KEHHH NYTH U3 NaHHO{l BePIUMHE j-il ranepmaockocty Ao N-ii ru-
NepuAOCKOCTH 3HayeHue ueaenofl (QYHKUUM MOXeT TOJBKO BO3PAacTH 1o
cpasHeHnio ¢ [ (X)), T. €. 7060 NYTh, CCAEPKAIMEA AAHHY!O BePIIHHY X;
LacT 3HaueHHe ueqeBoil GyHKUHMH (3) He MEHbLIe, HEeM HAa H3BECTHOM YXKe
HAM TYTH.

HMcrmoap3ysi TepMUHOJOrHIO METOAA BLTB2{i H FPAHHMI], MOXHO paccMmar-
puBath /(Xn) KaK PEKOPA, T.e. 3HaueHue LeJeBOH QYHKUMH HA Jayullem

U3 TPOCMOTPEHHBIX PeIeH i, a Benuuuiisl [ (x;) 11 BCeX X,6Q,nj =1, LN—1
KaK OLIeHKH, T. €. HUXKHUE TPAHHIBI LEJeBOH (PYHKIUHH Ha MHO)KQCTBE pe-
wenuit. M Toraa coornowenue (8) aHAaNOTHYHO NMPHHATOMY NPABUAY B Me-
TORE BeT3eH U TPaHHUL, HCK/IIOYEHHs 13 DACCMOTPEHH TE€X BEpPUWHH Aepesa,
KOTOPHh€ HMEIOT OLEHKY XYAUIYIO, YeM DPEKOp.L.

HMaBecTHo, uto cxema Merosa Bersell M PAHHL, MO3BOJASET MOJYUYUTH
pewende ¢ aA100604 ampPHOPHO 3ajadHOH OMH30CCTBIO K ONTUMaabHOMY, AHa-
JIOTHYHO, HCI0/Ib3Ys JJ51 OUEHKH NEPCNEKTHBHOCTH BMECTO COOTHOLIEH”H (§)
COOTHOLIeHHEe BRJA

[{xn—1(x)

[(xw)

riae  — anpiopHO 3aJaHHAs TOUHOCTh PEelIeHHS B MPOLEHTAX, MOKHO HC-
KJI04aTh 13 PAaCcCMOTPeHHS T€ Xj KOTOpHE ,00€ewaKnT" He3HAYHTeJbHOe,
C TOYKH 3pEeHHUs x, yJayulieHde 3HaueHud (3).

Takum 006pasoM, B mpesaraeMof cxeMme KaxJoe BHOBb BBHIUHCAEHHOE

(5) suauenne [(x;) cpasnuBaercs ¢ [(Xy) no (8) (Mam € UCIOABL3O-
BaHHeM (9)) W B cayuae, eC/aH COOTBETCTBYIOLIEC 3HAYCHHE X; NMPH3HAHO
HEMEPCTEKTHBHBIM, TO OHO HCK/II0YaeTcs u3 &,

Onucanne paccMaTpuBaeMOd MOAH(PHKAUHM CXeMbl JAMHAMHYECKOTO
HPOIT AMMUPOBAHUST MOXKHO CYMTATb OKOHYEHHBIM, €CJH JIONOJHHTENLHO
OTOBOPHUTb CNOCO0 TOJIyUYEHHS ¥ KOPPEKTHPOBKU [ (xw ).

[Ipex e Bcero 3ameTHM, YTO ITIPH PellleHHMH MHOTHX TIDAKTHUECKUX 3d-
Aauy B KauyecTBe [ (Xy ) MoXKeT ObITb B35ATO 3HaueHHe (3) Ha JyylleM H3
M3BECTHHIX PEUICHNH, MOJYUeHHBX H3 (PH3HUCCKUX HJH HHBIX COOOpaKeHHM.

HOpyrum criocobom nosyueHHst [ (xn) sBJAACTCA HCMOJb30BadHe BCIO-
MOTaTeJIbHbIX, CPABHHTEJAbHO MNPOCTHIX 3IBPHCTHUECKHX aJTCOPHTMOB, IO3BO-
JSIOUWHX NOJAYYHTh JIOKAJbHO ONTHMaJbHBle pelieHHda. Hanpumep, ecan
peub MAET O KJACCHYECKOH 3ajadye oNpeleeHHA KpaTyaHIlero MapuipyTa
B CeTH, TO B KaueCTBe MepBOro npubamkenus 1ias [ (xy ) MoxeT OHITb
B3TAa JJIMHA MapUIpyTa, NOCTPOEHHOTO € HCMOJb30BAaHHEM CJELYIOIero
npasujia. M3 MHOXKecTBa JAyT, TMO3BOJAIOMIUX TIepedTH H3 3aAaHHON BEpLIK-
HBH ¢I0s [ B ca10# j - 1, Kaxaml pas BbibHpaerTcs Jyra ¢ HaHMeHblIeH
JTHHOH.
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[Tpouenypa onpeneseHuss [ (xn ), KOTOPYIO MOMXKHO yCJOBHO Ha3BaTb
npoLeaypoOil 30HANPOBAHHUSA, He 00513aTe/bHO JOMIKHA NPeILIeCTBOBATL MPoO-
leccy pelieHHst ypaBHeHHH (5) — (6). 3oHaupoBaHHe MOXKeT TPOBOAHTHLCA,
HayHHas ¢ JI00ro STana pelleHUs ypaBHeHHH (5) — (6), HHBIMH cJj0Ba-
MH, TOHCK JIOKAJbHO ONTHMaJbHLIX NyTed o N-fi THNePNJIOCKOCTH MOMeT
6bITb HauaT B NpHHIMIE ¢ M0G0 BepIIHHbI Ji0G0H THIepnIockocTH. Ecte-
CTBEeHHO, 4TO NPH ‘HeOMHOKPATHOM 30HAHMpOBaHHH B (8) uncnoansyerca
MeHbIllee U3 MOJYUYeHHbIX 3HaueHH# ! (xv).

d¢pdeKTHBHOCTb NpeAsaraeMoll CXeMbl DEILEHHS ONPeLeAdaeTCs TeM,
CKOJIb 3HAYHTEJBHO yJaaeTcss cy3uth obaactu &;. Ilocaenunee, BCBOIO Ove-
peab, 3aBHCHT OT TOTO, HACKOJBKO CylleCcTBeH pa3fpoc B 3HaueHHAX f;(x;,
Xj+1) UPH QUKCHPOBAHHOM | M DasauuHbelX X;62; x;,162;,,. B repmunax
reoMeTpu4ecKoil HHTepIpeTaluH 3TO O3HAYAeT, 4TO yeM 6O0Jbile Pa3axuue
B AJHHE AYI MEXJAy NnapaMH THHEPNJOCKOCTell, TeM 6oJee BepOsiTHO No-
ABJEeHHEe YaCTHYHLIX nyrefi (myTeit ot 1-#i 10 j-fi THNEPIJIOCKOCTH, rAe
j< N), umenomux AJUHY HE MEHbUIYIO, YeM AJHHA H3BECTHOTO NYTH OT
1-iA no N-§ THNepnaIoOCKOCTH.

[TpuBenennbsie coo6paeHHs MO3BOJSIIOT ONpefesisiTh, HACKOJbKO IeJie-
Cco00pa3Ho HCMOJb30BaTh [peAtaraeMylo NpoOUeAypY CyxKeHds obaactel
Q; npu pellleHHd KOHKPETHBIX 3ajlaiy M, B TOM yMCJe, C KaKoro stama j
celyeT OXKHAATb BBHIOJHEHHS COOTHOMEHHS1 (8) massi LOCTATOuHO 6OJbILIO-
ro yMcsia 3HauyeHHil x; . MHLIMH c/ioBaMH, NIDH pelleHHH KOHKDETHBIX 3ajay
Bcerfa cuaeayer cousmepsith 3ddext oT cyxenus obnacrefi £; c sarpa-
TaMH Ha 30HJAHPOBaHHE.

OnucaHHeldl cnoco6 HCMOJb30BaHHS 3JEeMEHTOB MeToda BeTBel # Tpa-
HHL B CTAHJApTHOH cXeMe AHHAMHYECKOro IPOTpPaMMHpOBAaHHs TpHMeHeH
npH pemenud 3agaun [7].
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