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3 (80) 2012 «CrreTeMHBIC TeXHOJIOTHU »
VIIK 519.85 )
0.0. €mens, 0.0. Yeprenko
PO3B’ SI3YBAHHSA HIJOYHCIOBOI 3ATAYI TPOBOBO-
JIHITHOY OONTHMI3BAIII: METOJ I'IJOK TA MEK

Avomayia. B cmammi posanadaemvcs moynull Kombinamopnuil memod
po383ysanHA 3600yl Yinoyucrosol onmumMizayii 3 dpo6oso-AiHitiHo 0 PyHK-
yieio yinl. No6ydosaro aneopumm memody ZinOK ma mMex 07 PO38'A3YBAHHA
maxof 3ada4i.

Knoyosi crosa: memod 2inoK ma mex, 0poboso-niHiliHa onmumizayis.

Hocramoeka npoGremu B saranspoMy eMrasnai. Bimrmicrs sapad,
o gocnifsryersess B Teopii omrmmizanii (qus., mampuxaaz [1-12]), sy-
monJieHl npaxTuYsuMn noTpebamu, IIpm mMopmemroBaHHL YacTd? BHKOPHUCTO-
uv0Thes Apo6oBo-ainifiai ninkoBi dyEROII 3 gosaTKoBUMU yMOBaMH, [0
HNKJIaNalTECA Ha 3MiHMi. 30Kpema, AJIS IIPOTHO3YBAHHA TE OIIHKM HiA-
nLuocT Gyab-Aikol rajsysi BUPOGHMUTBA BHKOPHCTOBYIOTHCS BifHOCHI o-
KU3HUKH, SKi BaNHUCYIOTHCA AK BiFHOIIeHHA a6CONIOTHUX, IDH HbOMY Je-
nicl aMiHI MarTs HaGYBATHU IINHX 3HAUYeHb (BaJIOBHH BHIYCK UPOAYKIiI
va in.). Bpaxosyoum euilleBHRIaJeHe, aKTYMIBHIMH 34IUIIAIOTECH PO3-
poKxa MeToxis Ta ajropuTMiE poss’A3yBaHHS 3aad 3 Apoboso-siiHidmoio
1iILoBO GYHKIico Ta ppobieMa NOMYKY OinbIl eheKTUB IAX ANIOPUT-
MIB.

Anaxniz ocrammix mochimxkenp Ta nyGuaikamii. ¥V poborax [7-12]
oicaHl MeTOAH Ta aJITOPHUTMH posB’A3yBaHHA JMiHIHHAWX 3afad onrTnmisa-
il 8 Bumorow uimouyucenbHocri smimxux. Pospobiene metonm
posB’A3yBaHHA 3anady 3 ApoGoBo-niHiNHOKW 1iAb0BOI (yHKlieio, B ToMy
qeni Ha koMGinaToprUxX MHOXHHAaxX [3-5].

Buninerns mesupiliennx pamime yacrud 3aragpaco] HpoGiaeMm.
Cepen Benukol Kinpxocrl pismux KAaciB omruMisanmiimmx sagad sagadl
1islouncoBol omtmMizamii 3 Apobopo-iinifinolo Hinborow DbyHxnicio He
POSIVIANATHCH, & TOMY BHEAECTHCH HROMINIBHUM 3alIPOIIOHYBAT A LOCTAHOBKY
TAKUX 33/a¥ T& MEeTOAHW iX PO3B’S3yBaHHA.

Mera xanoi crarri — DOINMPUTH METOJ TiJIOK Ta MeX, INO FPYHTY-
crhes "Ha imesax Jlempg ta Hodir, mis posB’aAsyBaHHSA 33484 ILJIOYHCIOBOL
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onTuMizanii 3 ApoGoBo-liHiiHOI HinLopoio (yHKIico Ta OOGTPyHTYBaTH

anropuTM Iroro meroxny [8].

Buxman  ocHOBHOrO  Marepiaxy — gocximskemms 3 2 TIOBHMM
OOrPYHTYRAE HAM OTPMMAHHX HAYKOBMX pe3yisTatis. PO3rIAHEMO 3aiady
BUTIAAY: BHAUTH

D EH, iy

f(x") = max f(x) = max 20—, x" =arg max f(x) (1)
Y dx, +dy
=1

3a CHCTEMH 0OMeKeHb

<
3 e o= Vie J,; (2
i=1 >

x; 20 Vjed; (3)
x; ~ gl wacna Vje J,, 4)

e x=(x,,x!,...,x,,), ¢, d;, a,, b, — pidicui crani Vie J , Vje J , J, mo-

i S
3HAYa€ MHO{MHY HepIIUX £ HaTypaJbHHUX YKcel {1, 2,...,k}.
Posg’asysanasa (1)—(4) nouymemo 3 poss’sasysaHHs mociabieHoi za-
paui, BiAKu: yBmu yMoBY (4). Bacrocyemo xo zamaqi (1)—(3) BimoOparkenus
Y, AKe 3aJaMO CHiBBiJHOIIEHHAMN

1

e e yj - x]'y() Vje Jn’ xe Rn’ (5)
> dx, +d,
=1

Yo

Zie 3HAMEHHIIK He o0epTacThes B HyJb (BBaKaeMo y, >0 Vx, mo sajoso-
asHAI0Ts (2),(3)) Ta mepeiifemo mo s3ajgaui @ nimiimoro ¢yHKUieo Iimi:
3HAHTH

F(y') = max F(y)=max Zc,.yj + ¢l | y" = arg max F(y) (6)
yeR" =1 ye R’

pe R
3a YNOB
<
Zaijyj—-blyﬂ = 0’ Vie Jm’ (7)
j=1 >
y, 20 Vjed) =dJ, u{o}, 8)
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2. dy; +doy, = 1, ‘ )

i=1

WY = Yo Ypserer Yoo Yiere-rYn) € B

Baysamumo, ime 3sagaui (1)-(3) ta (6)-(9) exBiBaseuTHi, TOOTO
e y=Fy").

3anuimemMo aJropuTM poss’asysBasua sajgadi (1)-(4), 3 ocHoOBL fKoO-
10 ICKUTH 3aTanbHa cxeMma anropurmy Jlesp ra Hoir [8). Losmauyumo x«

noMep itepanii (ofgH IOBHUHE UK AJITOPHTMY).

Kpok 1. Bigruayti ymoBy (4) 1 3acrocysaTu mepeTBopeHHs (5) no
(1) (3), orpumacmo (6)—(9).

Kpox 2. Poas’saszatu nimiitgy sagauy (6)—(9).

Kpox 3. Axio (6)~(9) ne mac poss’sasxy, To He Mae posB’asky (1)—

(1), inaxme Hexail x = _y‘(yo)—1 — exerpemarns sagadi (1)-(3).

Kpox 4. fxmgo x =‘(x,’,x2',...,xq') :}éﬁOBOHI:}’ny’I}G\‘:(‘I;):,“']‘CVD <f(;), ;> -
poun’sisok 3agaui (1)-(4), imaxime mepefiTy Ha Kpok 5.

Kpor 5. Bugnauuty maliMenmmil infexc j KoMIOHeETH x}’ TOYKH
v, TaKol IIfo x!.l ~ me pijaa.

Kpox 6. 3anucaTu ABa o0Me)keHHS, 10 B obuacti (2), (3) Bigruna-

orn X0 . . R S
X, Zin'JJrl, U - . ’ (11)
ne [xi’J ~ Hijxa 4acTUHAa x,.'.

Kpok 7. Bacrocysartu go (10), (11) nepeTropeHEA (5)::

5|5 o | S

b2 |+ 1)u. )

Kpox 8. Ilpueamarit o ocTamHbol sagaqi énr‘nﬁ,zzy (6)-(9) obme-
wengs (12) ra 3aCTOCYBATH KPOKH 2—4 po posr’sigysaHEA (6)-(9), (12).
slicngo 3agaqa (6)—(9), (12) He Mae€ po3B A3KY, HepelTu Ha Kfok 9, iHaxie

(P ) ~ poss’msox (6)-(9), (12).

ISSN 1562.9945 23
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Kpox 9. Ilpuennatu go ocramuboi 3axadi Buraany (6)—(9) obme-

swenna (13) Ta zacrocyBarm Kpoku 2—4 mo poss’sazyeamms (6)—(9), (13).
fAxmo samava (6)—(9), (13) He Mae po3B’aAsKy, Depeditm Ha xpox 10, im-

aKime <F(_;/;). Z) — poss’saaok (6)—(9), (13).

Kpox 10. Axmpo xopHa iz 3agau suraany (6)—(9), (12) ra (6)—(9),
(13) poss’sazky He Mae, To 3ajaua (1)—(4) Tewx po3R’SASKy He mMae y BHOAL-
ky x=1. Jlna x>1 BubGpatH AJd HOJANBIIOrQ TANy:KeHHA iHITY oG-
J&CTh 3 TOYLOIO, 3HalifieHo0 Ha Kponi 12 (K'-— 1)-'1' itrepamii, i mepelitu Ha
Kpok 4.

Kpox 11. Axmo omua iz zazgay Buraazny (6)—(9), (12) uu (6)—(9),

- = -1
(13) posB’aA3Ky He Ma€, TO IepediTh Ha KPOK 4, BBAXAIOUH X = Y, (yo) , e

i — HOMep TOYKM, II0 Hamae HMinpoBilt dysxilii Hali6insmoro B obnacri D,
3HaYeHHd.

Kpoxk 12. fAxmo o6unsi saxaui Buraany (6)—(9), (12) ta (6)—(9),
(13) mMawTh po3B’A8KH, TO IJId NHOKAJBINOIO FajdysKeHHA BUOpaTH Ty 00-
JacTh, AKA MICTUTE TOUKY 3 OLNBIIMM 3HAYeHHS HiTboBol GyHENII, 1 Ime-

_— - -1 -
pefiTn Ha KDOK 4, BBaXKaOUH X = y,(yo) , Ke i — HoMep TOYKH Y,, IO
Hafa€ MinboBiM QyHKOil Oinbmoro 3 ABOX 3HaYeHb F(yl.), i=12.7V Bu-

Mafxy, KOJIl 3HaYeHHS OITHOBUX (YHKIIN 36iraioThes, mepedTH Ha KPOK
4 i mpoamay 3yBaTH pPO3B A30K KOMKHOI 13 3a7ad.

O6rp/HTYEMO BHINeonncanuifl anropurMm. Onmmemo cmocil rany-
JKEeHHJ, BiCIKAHHA Ta ONiHIOBAHHA MeTony rirok ta mex (MI'M), Buxo-
aa4ud i3 cmeldiky poss’a3yBaHol UM MeTOJOM 3aadqi.

Cooc. 6 ranyxernssa. Ilosgauumo D — pomycTuMmy oGiacTh BUXigHOL
sagaudi, 706710 MHOMUHY TOUOK, INO 33J0BOJBHAITH yMoBaM (1)—(4). Pos-
i0’eMmo MHO)KMHY D Ha 4YacTHHHM, 1IN0 He MAIOTh CHIJIBHUX TOYOK, TOOTO
D=DuD " UD,, D;ND ' ND,=@, e D, — MHOXWHA IOUYCTHMIX

posB’askis namaui (1)—(4) opu nojasauui obMexenns (10); D' — MEoxH-
Ha JONycTHMMX po3B’sakiB sagaui (1)—(4) opu jopaBagmi ofMesxeEHS

in J <x; < l x; j+ 1; D, — MHOXHUHA po3s’A3KiB zamadui (1)—(4) npu mogza-

BagHi obmerzennda (11). OveruaHoO, [0 MHOXKHHA PO3B’H3KiB D' e TOPOXK-
#bo0 A (1)-(4) 1 3 DOHANBIIOTO ralyKeHHA MOXKe O0YTH BUKIIOYEHA.
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OunimmoBanna. Koxmifl 3 mMyoxun D), ~ JomycTHMHMX pO3B A3KiB
anjacal Buragy: sHadtTH (1) 3a obMemxens (2), (3) Ta 3a oI aTKOBOTO 06-
meacerass (10)  aGo  (11) HagaoTs OUiHKY  (BEPXHIO  MEKY):

4(D,)=maxf(x). Axmo onTMMaNbHi INTAKK OTPUMAHWX 3254 3af0BOIE-

1I0TH YMOBH ILJIOUMCENBHOCT, TO HIIAH 3 MaKCUMaJbHOIO (Hinkoo 6Gyxe
oTMMATEHEM ILIaHOM BHMXifHOI 3ajxaui, iHaKIme — JIIPOJOBKHTH Ipollec
poiburTa. [lpy UBOMY JJIA HOAAJIBINOTO POo30OHTTA BHOUPAKTS MHOMHHY
1) 3 gaibinemoio oninkoo. [{na itepanift x >1 y sumagx/, axmo Bub-
jiia o0macth D, He MicTHTH TOYOK 3 HiOYMCIOBHMM KOODJdHATAMH, BHU-

KOPUCTOBYEMO EAA MOJANBINOTO TAXYXKeHHT 06JacTh 3 MeHII'0}0 OIIiHKOIO,
MniiZeHo0 Ha nomepexgHid itepanii (xpox 10 axropurmy).
PosbuBaroun B Ipomeci posB’A3yBamHA MHOKHEY L' Ha migMHO-

wuun D, D, =D, maeMo, 1Mo oniHka Aaa Oyap-gxol 3 HIIX He Olmsima
Vi

i omiHKY Kag Buxigsol mmoskuuEmn D, To6TO Ana Beix D, mac micme Eepi-
miets: £(D,) £ (D).

IIpaBuna eincikamns (kpox 6 anropurTMmy) BpaxoByioTh Toif dakT,
o Bigcikarorsed Tinbku Ti o6nacti D, fKi He MICTATH TOYOK, IO 3af0-
HOJIbHATH (4).

Bpaxosyioun cmeci6 ramy)xeHHs Ta OpaBmia BifcixanHdg, Mae mic-
1¢ HACTYHHE TBEPAIKEHHS.

Teopema. Anropur™m MTI'M, sactocopuauii o samaui (1)—(4), smaxo-
ANTH 11 onTuManbEUH O3B’ A30K.

BucuoBkM 3 xaEoro mocuiixenma. Orxe, B pobori mncbyrosamo aj-
rOpATM MeTOAY TiJOK Ta MeXX AAS PO3E’ A3yBAHHA 3aJad ILIYHCIOBOL Ol
rumizanil y sumagry ApodoBo-ainifinel uinsorol pyuxmii.

TlepcuexTusu MOZANHGMINX PO3BIZoK Yy gamomy Hampami. Houins-
HUM BHAAeTbCcA HaZajli IPOrpaMHO peaizyBaTH Jau#il ajird>pUTM Ta HO-
\UMpHTY HOro AJA PosSB’A3YBAHHA 3ajad onTHMIisamii 3 gpob6oso-nigifirow
(QyHKIiero fial Ha IHIIHX MHOMKUHAX, 30KpeMa KOMOiHaTOpH IX.

ISSN 1562-9945 25
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Tamu perpecinyoro ananisy BCTAHOBNEHO, 10 KPAuLy WiALHICTE | BigRoBiAHO ekcnayaTayiti Ta
MEXaHIYHi BAA(TUBOCTI MAlOTh EKCREPUMERTANbHI YaByHH, 10 MoAUdiKoBaHI KapboHiTpugom
THTaHY APK BMI -Ti anoMinio 2,0 %.
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Ckano3y6 B.B., Ckano3y6 M.B. bararokputepiansii Mopeni noToxoBmux 3aaay 3 ypaxy-
BaHHAM cneyianizawii wociie novokis gns iHTenexKTyansHUx TpancnopTaux cucrem // Cuc
TEMHEIE TEXHOA T, PerMoHanbHbii MEXBY3OBCKMI COOPHUK HayuHbix paboT. ~ Brinyck 3 (80).
- Duenponerposck, 2012. - ¢.14 - 20.

OTpumano y3aranbHeHHa 6araTronpoAykToBux Ta GaratokputepianbHux Mogenel noToko-
8UX 33f,34 Y TPLHCNOPTHUX MepeXax, W0 YPaxoBYe sumoru creuianisauii Hoclie notokia.

Bi6n. 5.

YOK 519.85

Emeup 0.0, YepHenko 0.0. Po3p’azyeanHa yinouucnosoi 3anavui apo6oso-niHidHOY
onTumisayii: nerog rinok ta mex // Cucremhsie TexHonorun. PernoHanskbii MeXBY30BCKHNA
cBopHuk Hayuk bix pabort. - Beiityck 3 (80). - lnenponetposek, 2012, - ¢.21 - 26.

B pamkar 3aranbHOi CXeMu METOAY FiAOK Ta MeX< 0BrpyHTOBAHO aNropuTM PO3B'A3YBaHiN
3afay yinounciosol ontumisayii y Bunagky Apob6oso-niniikol yinboBol dyHKYiT Ta AiHiHMX
LOAATKOBUX OBMeXeHs.

Bi6a. 12,

162 ISSN 1562-9945



