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10.1. BBeaeHune

Jusammdeckoe mporpammuposanie (1) onpenenseT oNTHMANBHOE PellieHHe n-MepHol
3871a4H NyTeM ee JeKOMIO3HUNH HA 7 DMance, Kkl i3 KOTOPBIX NPENCTABIAET MORIALAYY
OTHOCHTENLHO OIHOE nepemem—xoﬁ. BhluuCIATENBHOE (PEUMYLIECTBO TAKOr0 MOAX0HZA COCTo-
HT B TOM, 4TO MBI 3aHUMAEMCA PELICHHEM OJAHOMEPHBIX ONTUMH3ALHOHHBIX NOA3a1a4 BMECT0
Bonmboit n-MepHoit 3anaun. PyHraMeHTATBHEM NPHRUANOM [T1, COCTABISIOWMM OCHOBY 1¢-
KOMMO3NLKH 3a0a4H Ha 3Talbl, ABJIAETCA ONTHMAJABHOCT . Tak kak NpUpoia Kaxxoro jram
PELUeHNS 3aBUCHT OT KOHKPETHOH OnTHMusauuoHHoit 3anauw, OI1 He MpemnaraeT BbIYMCIH-
TEIbHBIX ANTOPHTMOB HEMOCPEACTBEHHO A KaXAOro STana. BhMHCAHTENEHBIE ACTIEKTH! pe-
WeHKA ONTHMU3AUMOHHBIX M0A3ANAY Ha KAKIOM 3Tane APOSKTHPYIOTCA H DEaNu3yIoTes Ho 0T
JIENbHOCTH (‘lTO, KOHEYHO, HE HCKITIOYAET NPUMEHCHHA €THHOTO ANrOpHTMA IS BCEX QTQHOB).





[image: image2.png]10.2. PexyppeHTHaa npupoga
BbiuncneHunin B AN

Buiuncnenus B JET BRIMONHAIOTCS PEKYPPEHTHO B TOM CMBICTIE, MTO OMTUMANBHOE Peliehrt
OlHO# MOJ3aIa4H HCTIONE3YETCA B KAU€CTBE WCXOAHBIX NAHHBIX INA cremyromei. Pewmus mo-
CIIEJHIOW MO0A3afa4y, Mbl MOJYHHM ONTHMAIBHOE PEIISHHE MCXONHOH 3ajauu. Crnioco6 Bai-
TORHEHHA PEKYPPEHTHBIX BEIMUCCHHI 3aBHCHUT OT TOTO, KAK BRIIONHACTCSA NCKOMIOIHIHA He-
XOIHOM 327a4H. B YacTHOCTH, NOMIAIATH OGHIYHO CBA3AHBI MEXTY CO0OH HEKOTOPBIMH obImE-

MH OrPAHIMEHIAMH. ECiM 0CYIIECTBAIETCH NPeX0 OT OAHO NOI3aNa4H K APYToit, TO I0mk-
HBE YYUTBIBATECA 3TH OTPAHWYECHHA.

Mpumep 10.2-1. (3agaqa o KpaTyajiusesm myTH)

Tipennonoxum, HeobxomuMo BLGPATE KpATUAKIINI MYTH MEKITY ABYMS COPOJAME.
Ceri nopor, nokazanHas Ha prc. 10.1, MPEACTABNACT BOZMOKHBIE MAPIUPYTHl MERIY
HCXOMHBIM IOPOJIOM, HAXOMNAMMMCA B y371e 1, H KOHEWHBIM TTyHKTOM, KOTOPSIH Haxo-

autest B yine 7. MapmupyThl IPOXOMAT 4epes NPOMEXYTOUHBIE TOPORA, 0003HAYCHHBIE
Ha CETH Y3JIaMH ¢ HoMepaMu 2-6.
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MBI MOXKEM PEITHTE 3Ty 3aia%y MOCPENCTBOM NOMHOIO nepefopa BCeX MaplIpyTOB
MexIy y3namu 1 n 7 (MMeerca AT TaKHX MapLIpyToB). ONHAKO B GONBLIOH COTH M0~
HBIH Niepeop fanseTcA He3hMEKTHBHEIM ¢ BBITUCTHTENLHOR TOUKM 3PEHUS.

Urobul pemMTs ITY 3429y C MOMOUIBIO METOACB TMHAMUMECKOTO TPOrpaMMHpO-
BAHNMS, CHAWANA PA3AENMM €€ Ha smansl. BepTKAIbHbIC MyHKTHPHME [THHHH Ha
puc. 10.2 cuepumHBAOT TPH JTana 3anaun. Janee BHIRONHAIOTCA BBIYHCASHNS IR Kaxk-
JIOro 3Tana B OTAENLHOCTH.
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Puc. 10.2

OG61as 3aaya COCTOHT B BRIYKMCIGHHH KPATHaiiuX (TOCTENCHHO HAKAILTHBAEMEIX)
PACCTORHUEA KO BCeM BEPWIMHAM 3Tana ¢ MOCHCHYIOMAM WCTIONbI0BAHKEM JTHX pac-
CTORHHUIt B KAYeCTBE HCXOMHBIX AAWHBIX [S CAEMYIOUIero Tana. PaccMaTpusas ymel,
OTHOCSIGHECA K NePBOMY 3Tally, 3aMeuacM, ST0 Kai eI 13 y3nos 2, 3 u 4 cesizas ¢ Ha-

YamsHBIM y30M | enuHeTBennoMk yroit (puc. 10.2). CrenoeparensHo, N4 MEPBOTO 3Ta-
na UMeeM Ceviolee.





[image: image5.png]Dman 1. Hmozosvie pesynsmanpt.
Kparuaifimii myTs k y3my 2 pasest 7 MWIb (43 yana 1),
Kparuahwwmit myts x y3ny 3 pasew 8 Mmuns (w3 y3na 1),
KpaTdaummit myTs k yaury 4 paseH 5 muitb (13 y3a 1).





[image: image6.png]Hanee nepexoAnm KO BTOPOMY 3TAILY ANA BHIYMCACHHUA KPaTHAHUINX (HAKOMIEHHBIX)
paccToArui K y3naMm 5 u 6, Paccmatpusas ysen 5 mepeeiM, u3 puc. 10.2 3ameuaem, uto
€CTh TPH BOIMONKHBIX MapLUPYTa, 10 KOTOPBIM MOXHO JIOCTHHb y3Ma 5, a uMeHHo (2, 3),
(3, 5) 1 (4, 5). O1a HHGOPMALMS BMECTE ¢ KPATYARIHMA PACCTORHUAMH K y3iaM 2, 3,1
4 onpenesieT Kpatyakiiiee (HAKOIWICHHOE) PACCTOSHHE K YTy 5 ciefytonim.o0pason,

(KpaTqaﬁmuﬁ } . {[ Kparaaitumit ) (Paccrom—me orj}
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[image: image7.png]3man 2. Hmozoseie pesynvmamet.

Kpatuattumii myTs k y3xy 5 paeH 12 Munb (w3 y3na 4),
Kpatuaiiumii myTs K y3ny 6 pasen 17 Muwns (u3 y3na 3).

MocnensuM 1arom sBsETCs TpeTHil 3Tan, KoHewHslit y3en 7 MOKHO NOCTHTHYTh
Kak M3 y31a 5, Tak K 6. HICrob3ys MTOTOBBIC PE3yNIbTATH 3Tana 2 H PACCTOSHAA OT y3-
0B 5 ¥ 6 K yamy 7, noxyuaeM clemyioniee.

Kparuaitumi . 12+9=21 -2 ( B
nytekysny 7| Mi7+6=23 w3 yana 5).

2man 3. Hmozagvie pesyramanter.

Kparaabiumii myTe k y3y 7 pasen 21 mune (43 yana 5).

anBEAEHHME BBIMMCIICEMA TIOKA3bIBAKOT, YTO Kpa'rqaﬁmee PACCTOSHHE MEKTY Y3-
namu 1 1 7 papHo 21 mune, Topoaa, 4epes KOTOPhIE HPOXOAUT KpaTyailiumii MapupyT,
ONPEACSAOTCA CREAYIOLUUMM OGPBBOM. M3 vroroBsix PE3YALTATOB TPETHErD 2Tana Cie-
JYET, 4T y3eN 7 CBA3BIBACTCA C yanom 5. Jialiee U3 UTOrOBHLIX PE3YSbTATOB BTOPONO
3TANA CEAYET, YTO Y3el 4 CBA3BIBACTCA ¢ y310M 5. HaKORell, 43 HTOTOBEIX PesyibTATOR
NEPBOTO 3TANa CAEAYeT, YTO yien 4 ¢BaA3BIBAETCH C y3noM 1. Cnenmaarenbﬂo, ONTH-
MAankHbIM MapLIPYTOM SBJIAETCA MOCIEA0RATENLHOCT 1 —4-5-7.





[image: image8.png]Teneps TMOKaXeM, KAk PEKYPPEHTHbIE BLIUMCHEHHAS AUHAMMYECKOTO NPOrPAMMHPOBAHHA
MOKHO BbIDA3UTh MaTeMaThuecky. [1ycTh fi(x;) -— kpardaiiliee paccTOsSHWe 10 BEPIIHHET X; Ha
aTane i, d(X;.;,X;) — PACCTOAHME OT y3na X IO Y342 X; TOrAa f; BLIYACIIETCA K3 fi. C 1IOMO-
RO CEMYIONIETO PEKYPPEHTHOTO YPABHERNA.
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Tpu i = 1 nonaraem fy(xo) = 0. 10 ypaBHEHHE MOKA3BIBALT, YTO KpaTdajiluMe PacCTOAHUS
#(x;) Ba OTane § TOMKHB! GHITH BBIPEKEHB! KAK (YHKLHH CETYIOUIErO Y312 X;. B TepMHHONOTHH
IMHAMMUECKOTO (POTPAMMMPOBAHMUA X; UMEHYETCS COCMOsIUeM CUCTEMB) Ha aTane £, B peiict-
STENBHOCTH COCHORRNE CHCTEMB] HA 9Tane { — 3To HHQJOPMBH}‘H, CBS3BIBAIOINAS PTANE! MEXK-
iy cOGOM, NPH 3TOM ONTHMaNbHBIE PEINCHHUA IS OCTABIIMXCA ITATIOB MOTYT MIPHHUMAThCA 03
‘\OBTDpHDﬁ NPOBEPKH TOro, Kak [23¢61%8 TIONYYE€HL! PENIEHUA HA NIPEABIYLIMX 3Tanax. Takoe on-
MEACNEHUC COCMOANUA CUCTEMDI MO3BONAECT PACCMATPUBATH KaxIblil 3Tan OTAENLHO M rapau-
HPYET, HTO peLIEHNE ABNSETCT NONYCTHMBIM HA KAKIOM 3TANe.

OnpeneseHne cocmoants CUCTEMBI NPHBOIMT K CICLYIOLIEMY YHUOHLIMPOBAHKOMY 0IONO-
KEHO,

prmun onmumassHocmy. Ha KaxJoM sTame ONTHMAalbHAs CTpaTerusl ONpeAeaaeTcsa
HE3ABUCHMO OT CTPATETHH, NPUMEHRHHEIX HA TIPENbILYMUX ITanax,

ﬂpuMeHeuue TpHHLIYIA ONTHUMATBHOCTH JACMOHCTPHPYETCA BBIYHCICHMAMH H3 NTpUMEpa
10.2-1. Hanpusep, Ha 3vame 3 Mbi HCTION63yeM kpatyalilige myTH K y3nam S u 6 u He nutepe-
CYEMCH, KAK OTH y37ibl BbINM OCTUIHYTH! 13 y3na 1.





[image: image10.png]10.3. PekyppeHTHble anroputmMbl NpsiMon
1 06paTHOWM NPOroHKI

B npumepe 10.2-1 splMucicHH? TPOBOIMIMCE NOCNENOBATEABHO: OT NEPROTO 3TaNa 10
TPETLErO. Takas MOCTENOBATENLHOCTL BBIYUCIICHUI M3BECTHA KK ANrOpUT™M IlpSlM(HTI Nporox-
K. DTOT e NPUMEP MOXET GBITh PEIEH C MOMOIITBIO AITOPHTMA 0GPATHON MPOTOHKH, B C0-
OTBETCTBHHU C KOTOPBIM BbIYUCICHHA NPOBOMATCA OT TPETHEIO 3TANa N0 NEPBOTO.

ATOpHTMBI NPAMO# K 0GPATHOH NPOTOHKH MPUBOIAT K OIHOMY H TOMY e peieHHo. He-
CMOTPS HA TO 4TO ANTOPHTM APAMOH NMPOrOHKU NMPEACTABIAETCA Gonee NOTUUHBIM, B CEUH
ansHO JHTEPATYpE, TOCBAIEHHOR JAUHAMHYECKOMY TNPOrpaMMHPOBAHMIO, HEU3MEHHO HC-
NOJB3YETER ARTOPHTM 00paTHOM Aporoxku. [IpHaKHA 3T0r0 B TOM, YTO 8 0fwEM Ciayuae anro-
pHT™ 0BpaTHOM MPOTrOHKM MOKeT OnTh Gonee 3GGEKTUBHLIM ¢ BBIYUCIHTEALHOMN TOUKH 3pe-
Hus. TIpoAeMOHCTPHPYEM HCTIOBb30BAHYE AATOPUTMA 0OPaTHOH NPOTOHKK Ha npumepe 10.2-1,
MBI TakKe ApencTaBMM BLIYHUCIACHMS THHAMUYECKOTC NPOTpaMMHUPOBaHNA B KOMIIaKTHOi Tab-
nuunol gopme.

Mpumep 10.3~1

PexyppeHTHOe yPAaBHEHME ANA anroputMa o8paTHON mporowkn B mpumepe 10.2-1
HMEET BHI

Fny= min {d (g )t fu () =123,

e totycimbie
(300 MBIy T





[image: image11.png]Tae falxg) =0 And x4 = /. COOTBCTCTBYIOUIEH NOCNENOBATEILHOCTBIO BRIUYUCIEHHIA OYIET
Sh—A.

Oman 3. Tax kax y3en 7 {x; = 7) cessan ¢ y3namu 5 1 6 (3= 5 1 6) B TOMHOCTH OD-
HHM MapIIpYTOM, albTePHATHBBI /IS BhGOpa OTCYICTBYIOT, & Pe3yNbTaThi TPETHEIo
3Tana MOXHO NHOALITOXUTL CIISAYIGIUNUM OﬁpaJGM.
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Oman 2. Tak kak mMapuipyTa (2, 6) He CyUIECTBYET, COOTBETCTBYIONIAsA ANETEPHATHBA He
pacemaTpHeaeTca. MCrone3ys 3Hausenna f5(x;), MOMYUEHHME HA TPETHEM JTATIE, Mbl MOKCM
CPaBHUTE IOIYCTHMEIE ATBTEPHATHBHLIE PEIICHIA, KAK IOKA3AHO B CIIEAYIOLIeH Tabmie.

d(xp, x3) + f(x3) OnuManbHoe peleHye
X x»=5 x5=6 flxa) X,
2 12+9=21 21 5
3 8+9=17 9+6=15 15 6
4 7+9=16 13+6=19 16 5

OnTHMAaNbHOE PeLIEHHE BTOPOTO Talla O3HAYAeT CiIenyomntee. ECi Bsl HAXOAHTECH
B y3me (ropone) 2 uav 4, kpatvalitunii nyTe K y3my 7 npoxoaur uepes ysen 5, a ecnu
HaXOIMTECh B y3Nie 3, kpaTdaftlmui myTs K y3Imy 7 IPOXORMT Hepes y3en 6.





 EMBED PBrush  [image: image13.png]Oman 1. U3 y3nd 1 mMsl umeeM Tpu aibTepHaTuBHBIX Mapmpyra: (1, 2), (1,3) n
(1, 4). Mcronp3ys 3Ha4es s fx(xo), IONYHEHHBIE HA BTOPOM 3Tane, BRIMUCAfSEM JaHHBIE

cnepyoulel TabnmupL.

d(x1, %) + fi(xs) OnTuMansHoe perierne
*1 =2 »=3 Sikx) X
1 7+21=28 8+ 15=23 5+16=21 21 4

ONTUMATHEOE PEIUSHNE Ha NIEPBOM FTANIC NOKA3BIBACT, UTO KPATYAMUING Ny Ts NPOXOIUT
HEPE3 ropoa 4. IIBJIEC H3 ONTHMANLHOTO PELICHHS Ha BTOPOM 3Tane CIEAYET, 4TO U3 ropojia
4 HeoGXOmIMO JBUTATLCA B ropag 5, HAKOHEU, H3 ONTHMATBHOTO PEIEHHA Ha TPETHEM HTa-
e CnemyeT, YTOo Jopos 5 cBs3aH ¢ roponoM 7. CJIEL‘OBZTE,'ILHO, TIONHBIM  M2PLIPYTOM,

MMEIOUIKM KPaTUaiily:o Iy, ssiaserca [—4—5-7, u ero vwa papna 2| mune,





[image: image14.png]10.5. lNpobnema pasmepHOCTN

Bo BCEX PacCMOTPEHHBIX BBILIE 3a1a4aX AKHAMKHYECKOTO NPOrPaMMUPOBAHNA cocmoRnue
CHCTEMBI Ha THOGOM BTANe ONMHCHIBAIOCH eIHHCTBERHOM nepeMeHHoi Hanpumep, B 3anaqe o
sarpyske (paszen 10.4.1) BEC NpeaMeTa sIBAACTCH €IHHCTBEHHBIM OTPaHMYEHHEM, KOTOpOe
YUHTLIBAETCA NPH €ro NOrpysKe. BmecTe ¢ 371M 00beM CyaHa Takie MOKET ObiTh OTpaHnyu-
1eNbHONM BEMUMMHOM, B 3TOM cryuae rOBOPAT, UTO coCmofnue CHCTEMbl ABASECTCR IBYXMeEp-
HBIM, TAK KAK OPMUPYETCS ABYMS EPEMEHHLIMK, BECOM M 00BeMOM.

‘YReanueHKe umcia TIEpeMEHHBIX COCTOAHHNSA CHCTEMBI BIEYET 33 coGoit YBEAHUEHNE ofbema
BbIUMCIEHUI HA KaxaoM dtane. OcoFeRHO 310 3aMETHO B MOJGIAX IHHAMKMECKOTO HPOTPAMMHU-
POBAHSE NIPH BLIYHCHEHUAX ¢ MCNOML30OBAHUEM TaS.nuu, TaK Kax KOJIMYECTBO CTPOK Kaz:Ioi Tad-
Tilibl ZOIEHO COOTBETCTBOBATh BCEM BOSMOXKHbIM KOMGMHAUMAM 3HAUCHUH MEPEMEHHBIX CO-
CTOSHIS. DTH BLIYHCTUTETBHBIG TPYAHOCTYH HACTONBKO 3HAYUTEIbHBI B IMHAMMNUECKOM MIpOrpaM-
MHDOBAHHH, YTO B IHTEPATYPE Ha HUX CCLITAOTCH KAK HA NPOKAATHE PASMEPHOCTH.

Cregylomuii TpuMep NPREOXUTCA 1A WINOCTPALUU HpoKiamus pazvepiocmy. OH Takxke
IEMOHCTPHPYET BOIMOXHOCTH PCLUSHUS 3anavu JUHERHOIO NporpaMMUpOBAHHE METOdaMu
THHAMUHECKOTO NPOTPaMMHPOBAHHSL.





[image: image15.png]Hpumep 10.5-1

Tlpeanpratue o6paGaThiBaromeli MPOMBILLIEHHOCTH BbIMYCKZeT 1BA BHIUA MPOIYK-
. [Tpou3BONCTBEHHbIE NpoLece cOoCTarNseT 430 MHHYT B AeHb. Jiis NPOM3BOACTBA
€IMHHMUBI TPOAYKUAMM TIEPBOTO BUaa TpeGyeTcs 2 MUHYTH, @ BToporo — | mukyra, Ha
IHEBKOM OGbeM NPOM3BONCTSA TPOAYKUMY NEPBOrO BUIA OFPAHMUEHHH HET (Kpome
BO3MOKHOCTEH NPOU3BOACTBEHHOTO MPOLIECCA), MAKCHMATLHbIH €xeAHeBHbIH CIpoC HA
BTOPO#t BHA NPORYKUHMI paBeH 230 eanHHL. Peanniauua e UMb TPOAYKUMH NEPBOTO
BMIA NPHHOCKT NpHGsInG B 2 I0ANapa, a BToporo — 5 nontapos. Heobxomumo Haiti
ONTHMATLHOE PElNEHHE 3a0a4y MaKCHMH3AUMM MPUGEITM METOIAMK AMHAMUHYECKOTO
TIpOrPaMMIPOBAHAA.

Jaknas 3a1a4a ABAAETCA CleAyIolel 3anaueit TuHERKOrO NPOrPAMMHPOBAHS,

MakcuMusnpoBath z = 2x; + 5x;
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DREMENTH! MOIE/H AMHAMUUECKOTO TIPOFPAMMHPOBAHHS TAKOBHL.

o

Oman i COOTBETCTRYET NIPORyKIMA 1, i =1, 2.

Aremepramusott x; Wa i-M 3Tane SBNAETCS 0GBEM NPOH3BOACTBA NPOTYKIWH i,
i=1,2.

Cocmonnue (vi, w;) DPEOCTABNAET KOAMYECTBO PECYPCOB, HeOGXOAMMOE Am
TPOUIRONCTBA MPOAyKUMH BUAa 1 1 2 (NPOU3BOICTECHHOE BPEMs H OrPAHUMUCHIE
Ha CAPOC) M HCTIONB3YeMOe Ha yranax | 1 2.

Cocmoanue (vy, wy) TPEACTABNAET KOJNMYECTBO PECYPCOB, HEOGXOAMMOE i

TUPON3BOACTBA OPOTYKUHH BMAA | 1 2 (MPOHIBOACTREHHOE BPEMA U OIPAHHUCKUS
Ha CAPOC) M UCTIONL3YEMOE Ha HTane 2.





[image: image17.png]Bman 2.

TIVCTh fa(v), wo) NPEACTABIACT MAKCHMANTBHYIO NpuGeine s Itana 2 (npudsute o1
BbINYCKA NPOAYKLMH BKAa 2) NPY 3aZaHHOM COCTORHMN (va, wa). Torza
Filva, way= max {5x,}.
05x5n,
s
CnenoBarenbHo, max{5x,} HMeeT MecTo NpH x»
PELIEHHE LIS BTOPOI'O 3TANa.

min{v;, w,}. UMeem ciienyromee

OnTHManbHOE pellieHne
Cocrosine Sfo(va wa) X2
(v w2). 5 min{vy, wa} min{ vy, wa}
Dman 1.
Sitvwy= o {20+ £, (m =20, )}:03%‘ {25+ 5min (v 25, )}

OnTummnsalya Ha NMepBOM 3Talle TpeSyeT pelieHun MUHMAMAKCHOH 3amavd, 4T0 B
ofiem cfiyae SRNACTCA DOCTATOYHO CIOKHEIM AefoM. JINf paccMaTpUBAeMOR 3agauy
uMeem vy = 430 u wy = 230, 410 naer 0 < 2x; £ 430, Tak kax min{430 — 2x,, 230) npea-
CTaBACT OG0 HHAKHIOW OrMOAIONLYI0 ABYX NMePeceKaloIMXCd NPAMBIX (PoBepbTe!),
OTCIONA CAIEAYET, UTO





[image: image18.png]. 230, 0<x <100,
min(430 — 2x,, 230) = _
430~2x, 100<x €215

2x,+1150, 0<x <100,

£(430,230) = max
-8x, +2150, 100< ¥ €215.





[image: image19.png]I'paduuecku MOXHO NETKO NPOBEpHTD, 4T0 dyrkuax f(430, 230} Jmcmrae'r Mak-
CHMaIbHOTO 3Haueknd npu x) = 100, HTak, nonyqaeM crenywouiee. -

OnruManbHoe pemeHue
Cocrosnue firrwy) x
(430,230) 1350 100

Hnst onpenenexns ONTUMATLHOTO SHAYCHHA X; 3AMETHM, YTO

vy = vy — 2x; = 430 - 200 = 230,
Wy =wy — 0=230.

CnenosarenbHo,
= min{va, wp} = 230.

Urak, ONTRMANBHOE PEIIEHNAE UMEET BUIT:

x; = 100 enunnn, x> = 230 enuHn 350 go;napos.
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