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METO/IUKA THYYKOT AJIATITAIIIL B 3A/IAUYAX
BATATOKPUTEPIAJIBHOI ONITUMI3AILTI

3anpononoeano 0ea emanu, U0 EX00AMb Y CXEMY zHYuK0i AOANMAULL i SUPIEHIOEANN
YACTNUHHUX KPUMEPLT6, WO Pealisyioms 36e0eHHA HaAnpYXeHol cumyayii 0o cnoxiinoi. Ilpu
uucenbHil peanizauii sadaw onmumMizayil 3a yiew cxemoio ne nompibuo eeodumu dodamioei
0OMEKEHHS 30 <CROKIUHUMU> KPUMEPIAMU, AKL HeMUHYUL NPU HASBHOCMI HANPYKEHUX
Kpumeptie.

3ajaql 6araTOKpUTEpiaJbHO! ONTHMI3alll MOXYTb OYTH BUpimieHl pisHuMu Mevogamu [1-3]. [
MeTOH, K MPaBUJIO, [POTUCTARIIAIOTLCA OJUH OAHOMY. Y pofori IPONOHYETHCH BUKOPHCTOBYBATH
llepeBary pi3HUX MeTo/1B GaraToOKpUTepiaibHOl ONTHMI3alll As rHyuKol aganTauil 1o aMiHm cuTyauii
B Mpoiect onTumisalii.

Hexail 3ajaHa MHOXM(MHA MOMKJIMBUX PO3B’s3KiB X, 110 CKAAJa€ 3 BEKTOPIB X = {X;}], n-MipHOTO
eBKJIIJOBOrO MpocTopy. SAKicTh pPO3B'SI3KIB OLIHIOETBCS 33 CYKYIHICTIO CyNMepedJUBAX YACTHHHHX
KpHTepiiB, Mo yTROpIIOTL S-MipHUH BekTop Y(X) = {y, (X)};.,  F , mo susnavenuit Ha muoxuni X i
KUK HadesxuTb kjaacy F npunycTHMHX BekTopiB edekTHBHocTi. BeKTOop HaCTHHHHMX KpuTepiis
oOMexeHHR 1IpunycTuMo0 obsaerio: y € M.

HeofxigHo BH3HAYHTH Takuk po3s’das3ok x*e X, 010 Opu 3aJaHUX yMOBAX 1 0OOMEXKEeHHsIX
onTuMisye BexTop edexrnsrocti y(x).

Kowmitonenru sekropa y{x) noBuHHI 6yTH miggani Hopmanisauii, ToMy 1[0 po3s’asoxk sajati
BusHadennst Muookuin edexTusaux Todok (o6nacti [lapeTo) MOKIMBUI TLIBKK 32 yMOBU MpUBEAEHHS
Beix  KpuTepiiB g0 eauHoi po3sMipHocTi a6o Gesposmipuoi dopmu. B [3-4] npeacraBnenuii
06'eKTUBHUI cllocld Hopmadisalil, B pe3yabTaTi SKOTO He NOPYLIYETbCs PIBHONPABHICTb Hi 0OJHOrO 3
Kpurepiie 1 siknil He 3asaexurb Big Macmtady. [Ind HbOro KOMMOHEHTAMH HOPMYIOYOro BEKTOpa Yy
CHYHATh EKCTPEMYMH YAaCTHHHHX KPUTepiiB, BU3HAYEH] Ha NIPOCTOPI PO3B A3KiB

vy = {i?f Ve (x)}; ; (1)

[Ipunyerumo, uio BCi YacTHHHI Kpurepii yk(x) BUMATaloTh MiHIMi3alii 1 1o BOHM yci AojaTHi #
obMesxeni (HARGLIbI PO3NTOBCIOMKEHNH BRIIAIOK):

M ={y|0<y,(x) <A, kells]}. (2)

ana cucrema 1epiBHOcTell ABJIAE cO60IO CTPYKTYPOBAHMH BUpPaA3 Mpunycrumol obnacri y € M, y
AKUE HopMytounit BexTop (1) Mae BUTJISAL 32aHOTO BEKTOpA 06MexKeHb

0
Y :A:{Ak}L]r (3)
TOMY LILO cyNpemMamy KpUTepiiB € 3ajlani oOMeskeHHsT Ag.
Y sanesksocri Bijg HassHOcTI 1 BUAY anpiopHoi indopmauii miaxogm o  po3B’sskis

OaraTOKpUTEPIAJbHUX 3a/1aY MOXKYTH OYyTH PISHUMH.

Ha npaktuui nolippeHa cuTyaulis, mo B Ipolieci ontkmisauii Bexrtopa edextusHocti y(x)
YacTUHHI KPHUTepil Yp ONTHMI3YIOTbCS HEPIBHOMIPHO, NPHYOMY OAWH YacTHHHHME KpUTepill Moxe
SMIHIOBATHCS TIOBIILHO, Y TOM 4ac sIK iHMI — [Ay:Ke MIBUAKO. Y TAKOMY BHNAAKY OTPUMAanuii
PO3B'SI30K MOJKe BUSBHTHUCS HeCTIMKUM 1 HeONTHMAJbHMM, TOOTO Oyje 3HAXOAMTHCA 11033 06JACTIO
[Tapero.

B [3-4] BBesexe noHsTTs HANPYXKEHOCTI CUTYallii AK MipH OJH3bKOCTI BIIHOCHHUX YACTHHHUX
KpuTepiiB 10 csoro rpanuyHoro 3nadenxs (oguHuui):

¢ =1 =Yy, ¢ €10,]. (4)

Axuio 6aratoxpurepianbHUil Po3B’s30K NPUUMAETbCS B HANPYKeHIH cuTyalii, To 11 3HAYUTD, 110
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B 334aHMX YMOBAX O/IMH 4YH [eKIJibKa YaCTMHHHX KpHTepiiB B pe3yanraTi pO3B'SiSKY MOXKYTb
ONMHUTHCA B Hebesneudiit GauMabKocTi A0 CBOiX TpaHUYHHX posB'sskis (L~ 0). Ia oogis He
KOMICHCYETbCS MOJK/JIMBUM MajiiM piBHeM iHIMX KpuTepiiB. Y uilt curyauii Heobxiaso seiisko
HEPeNiKODKATH HeGe3nedHoMy 3POCTaHHI0 HaHOLIbIT HeGiarononyyHoro (To6ro HalbLabul 61n3bikoro
A0 cBOEI Mexi) YACTMHHOTO KpWTEPil, He AyXe 3IBAKAIOYM HA MOBOJKeHHs ¥ weil Yac immmx
KpuTepiiB. A B ayske HanpykeHil curyauii (Cy = 0) weo6xigHo sanumatv B nosje 30py TiAbKH LeH
OjliH, Hai6inbm HeOGIaronoJyYHUA YacTHHHMM KpUTepid, He 3Bepraiodu ysary Ha idmi. Orke,
aleKBATHHM BHPAXKeHHSM CXeMHA KOMIIPOMICIB y BHIIAAKY HaNnpy>KeHol cUTyallil € MiHIMakcHa Mo/jedb

. .
x* = arg min max Yo (X) . (5)

[l cxema (uebwmieBcbKa Mofesb) 3Myllye MiHiMisyBaTtd ripmit (Hai6inbmwuil) 3 BixmocHMX
KpuTepiiB, 3BOAAYM [fOr0 40 piBHA IHMIMX, TOOTO BHUpPIBHIOIOYM Bei dactuuHi Kpurepii. Takuit
kputepitt B [3, 4] nasuBaerbes <«Hanpykenum» kputepiem. Hegonix (5) — 3aGesnevennsi Haii6iibim
6AU3LKOrO OJMH OJHOMY pIBHA BIIHOCHHX KPHMTEpPilB YacTO [J0CATaeTbCsl 3a PAXyHOK 3HAUHOTO
i BUIIEHHS IXHHOTO CYMApHOTO PIBHS.

VY MeHUI HAMPY)KEHHUX CHTYALIsiX Heo6Xi/HO MoBepTaTHes [0 OAHOYACHOTO 32[0BOJIEHHS H iHIINX
KPUTEPIiB, 3 Or/IsAy la cyflepeyluBY €AHICTb BeiX iHTepeciB i koHbUiKTY4MX uineil cuctemu. 3i
AMEHILEHHAM HAMpY’KeHocTi CHTyallll nepeBarn 34 OKPeMHMH KPUTEpPISIMH BUPIBHIOOTbeH. Y
NPOMDKHUX BMIAAKAX HeoOXiAHO BHOUPATH CXeMH KOMITPOMICIB, (10 /Al0Th Pi3Hi CTYHEHI YACTKOBOIO
BUPIBHIOBAHHS TACTUHHHX KpUTepiiB.

Y apyromy nonspromy sanagky (Lx = 1) cuTyauis HACTIIBKK CHOKIMHA, 110 YaCTHHHI KpuTepii
Masll 1 He BHHUKAe HIstKOT norposy nopylienns obMexenb. Takl 4acTHHHI Kpurepii Haspanl B [3, 4]
«CHOKIMHMMU> KpuTepisiMu. Moxia BBa>KATH, (O OMHUUS OOTIPUIEHHS KOMHOIO 3 YaCTHHHHX
KpUTeplTB KOMITEHCYEThCS PIBHO3HAYHOK OJAMHUILCIO TIOAINIEeNd Koxyoro 3 iHmux. lboMmy sunaawcy
BIAILOBIAAC CKOHOMIYIA CXEMA KOMIIpoMIciB, 1o 3abeanerye MITIMATbHI /s 3aJlaHHX YMOB cyMapHi
RTPATH 38 TACTHHHUMH KpuTepiamu. Taka ecXema BUPAXKaeTbest MOIE/UII0 IHTErpabHOT OIITHMALHOCT]

X = arg min > oy, (%) . (6)
h k-1

Mogenb inTerpaabioi onrumanpHocti (6) 3abesnedye MiHiManbHMi cyMapHUE piBeHb YacTHHHMX
Kpu1epiin. 3araibHHM HeJoJKOM LIET cXeMH € MOKJAMBICTb piskoi audpepeduiaiii piBHS OKpeMHX
KpuTepiis, Tomy pimeHHs Ha ocHosi (6) 3a 0NOMOrOI0 KOMIT'I0TEPHUX 11pOrpaM K Ge3yMOBHOT 3ajaui
ONTHMI3alil jae HeNpPUIHATHI Pe3yJbTATH 33 MeXaMu npunyctumoi obnacri poss’siskis (2). Tomy
HeOOXIAHO BBOAUTH A0AATKOBI O6MeXKeHHsS BUISAY (2) nns xomueHcaili wiei audepenuiaii.

AKiio MpUAHATH BHCHOBKH 3 HaBe/|leHOTO aHaNi3y sK JIOTiYHY OCHOBY AJs (popManisanii Bubopy
CXeMU KOMIIPOMICiB, TO MOXKHA 3allPOIIOHYBATH Pi3HI KOHCTPYKTHBHI KOHLeNuii, ogHielo 2 axkuHi €
KOHLIEII(1S HeJIHIMHOI cXeM1 KOMIIpOMICIB,

Heainiitna cxema xomnpomicis (um sroprka 3a Boponitum), saxa seeaeHa B [3-4], spaxosye sik
OBO/KEHHST Mo/ei iHTerpaibhol onTumanbHocti (6) y CHOKIHHUX CHTyalisX, Tak i MiHIMAKCHOT
moeni (5) y nanpysxennx. Bona mac surasi:

S S
Y(a,y0) = Y apll - ye () M 20, ) e =1, (7)
k=1 k=1

Ae ap = const — dopmanbui napameTpu, MO MaloTb ABOSIKY iHTepIperauilo. 3 ofHoro 6oky, — e
KoedillienTy, MO BPUPaXKaloTb NpiopuTeT KpuTepiis. 3 iHimmoro Goky, — ie xoediiientu perpecii
amicToBHOT perpeciftnol  mogeni (7), nobygosaHoi na ocHoBl KoHuemuii HeaiHiifiHolT cxemn
komnpomicis. Taxum 4UnHOM, HeJIHIAHIA cXemi KOMIpPOMiciB BIJIIOBi/lae MOfleJb BEKTOPHOI
ONTUMI3ALT, AKa y sSIBHOMY BUIVIANI 3a/exKHa BiJl XapaKTepHCTHK HanpyseHocti cutyaiii (4)

8
x"‘:arg:EanZak[] -y, " (8)
T k=1

3 supasy (8) BuuHO, U0 KoaM AKUA-HeGYAb 3 BiAHOCHMX HACTHHHUX KPUTEPiiB, HAMPHKIAL,
Ypi{x) moune 6nusbKo MIAXOANTM 40 cBoel Mexi (omMHMLi), TOGTO CHTYAllis Crame HANPYIKEHOI, TO
Bignosianuil uien Y= 1/ al1 — yp;(x)] y cymi, nio Minimisyerbea, apocte HacTiabku, 10 npobiemMa
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MiHiMizanii Beiel cyMu 3Begerncss Ao MiHIMI3awil TinbkM [JaHOTo HaWripuwioro YjeHa, ToO6ToO B
ocTaToYHOMY THACYMKY KpuTepio yoi(x). Ile eksipanentHo aii mimimakcwoi momeni (5). fxio x
BIZIHOCHI YACTHHHI KpuTepii gajexi BiAg ommHuLli, TO6TO cHMTyallis crokiiina, To Moxeab (8) aie
¢KBIBA/IEHTHO Mofeni iHTerpaipuoi omtuMaibHocti (6). Y NpoMiKHMX CUTYALisX BUXOAATH pisni
CTYTIeH] YACTKOBOTO BHPIBHIOBAHHA KPHTEPiiB.

lokasano [3—4], mo xoau yelx), i=1,m — GesynuHHi i cTporo omyksi Ha mHapateieniment
T, ={xe E" |a, <x; <b,i=1n} ynxuii, To cKamApHa 3roprKa 3a HeJiHIHHOW CXeMOI

KOMIPOMICIB
D(x) = Zak(l v, xe T,
=1

npH HOPMYBAHHI YaCTMHHUX KpUTEDITB 3a [01IOMOro BUpa3iB
Yoi :%Jﬂs A =supy,(x); i =1,m
xel,
Ma€ eQuHMi MiHIMYyM Ha napaneneninefl [1y, To6To e yriMogaibHuM. 3HA4UTh, [AJIA YaCTHHHHX
KpuTepiis  nigéupaiotbesi crporo onykial yHKUil, mo6 sagaya onTeMisauii 3a cxemoio (8) Gyna
6e3yMOBHOIO.

Hexail BijoMo, o cepefl KpHTepilB ¥ [PHCYTHI <«HallpYXXeHi» Yy, alle HeBijloMo, fKI caMe,
[IpuunHa ICHYBAHHAS <HATMPYXCHUX> KPUTEPIIB — HEPIBHOMIPHICTD 3MiHM KOXHOTO YaCTHHHOIO
KpUTEpilo B mpoileci onTuMisauii. YuM MBUANIE 3MIHIOETHCS KpHTepiil, THM OibIIHiA pusuk ioro
HabauKeliHs [0 CBOrO CpaHMuHOro aHaveHHsi. Toai cxema (8) y wilt curyaunii peatisye aio
Uebninesebkoro (MiHIMaKcHOro orepatopa) 3a MM YacTUuHuM Kputepiem (4u xpurepismu). [Himi
(«cnoxiitni» ) kpurepil y. [py ontuMisauii OyAYTb ITHOPYBATHCA, XO4a L€ HE 3HAUYMTDb, [0 BOHM He
BANCINBL VIS pO3POOHUKA, MO BKJ0YMB ix v Bextop y{(x). YUepes npucyTHicTb <HANDPYXEHHX >
KPUTEPITB PO3B'SI30K BUXOAWTH HECTIHKUM 1 HeabanaHCOBAHUM HYeped HEBUKOHAHHS BMMOT 110 IHIIKX
YACTUHHUX KPUTEPiAX | ToMy HesanopisbHuM. [as Toro, mo6 adajaHcyBaTH Mpolec onTuMisaiii B
GesymopHilt sanadi (8), nHeo6xigHO BBOAMTH OOMeXeHHst 3a <CHOKIHMMH» KpuTepisMu. HAxictb
POAB'A3KY HPH HbOMY MOKe OyTH 3HAYHO NONILMIEHO, OJHAK 3a/a4a ICTOTHO YCKJAJHIOEThCS,
OCKiIbKKM He BPAXOBYETBHCS OJHe 3 TOJOBHHX MepeBar Hediniiinoi cxemu xomupowicie (8) (3a ymon
crporoi onykaocti y(x) ) — BigcyTHICTb oGMeXeHb, 110 yrKe 3aKJajeHi B 1T CTPYKTYPi AK HOPMYIOUML
BekTop obMemens (4).

Vei gacTuHHi kpuTepil pisHI MK co60K0 [Jst cXeMM iHTerpanibHoi ontuManbHocri (6), sk
ropopuiioest paHille, TINbKH B cHOKiNHIA cuTyanii.

Buxogsuu 3 BUKJIaZeHOro, MOXHA 3alpOTOHYBaTH MeToamky noGyzoBu sexrtopa y(x), wo
BPAXOBYB4B O  AK HasBHICTbD <HANPY)KCHUX> YACTHHHHX KpUTEpiiB 1 ajgantauiio Ao HOTOYHOT
cuTyaiii 3a cxemoto (8), Tak i «crokiitni», BpaxoByoun Baactusocri exemu (6). 1o cxemy Hazsemo
METOAMKOI0 a/alITUBHOTO NEePeX0oAy Bif HAaNpPYKeHol cuTyallli A0 CHOKIMHOIL.

Ha nepmomy erani BUKOPUCTOBYEMO HesiHiliHY cxemy kommpomicis (8) s BusiBienus cepen
BCIX YACTHHHNUX KPUTEPIIB <«HANPYXKeHUX» Yy 1 NOJAAbIIOrO X COPTYBAHIN 34 HAMPYXKEHICTIO.

Ha apyromy erani 3Ba)XycTbes 3a/44a 3HAXOPKEHHS ONTHUMAJILHOTO po3B’saky X* 3a gonomMoromn

dopmynu:

x* = argmin| Y o [1- y (7 + Y, v () |
RES L k=1 ©)
oy = O,Zak =1,
L]

Jie Sy — KIJbKICTb «HANpyXeHWX» KpuTepliB.

TyT nepma cyMa ajantyerbcsd A0 Hanpy:enol curyauii, a gpyra — 361AblIVE BHECOK Y BeKTOp
y(x) a3puuaitnux, <cruokiffHux» KpuTepiis. fx BuaHo, sanpononosana ¢opMmyna HoeaHye B cobi
rmepeBarn Ak Heainifinoi cxemyu komnposicis (8), Tak i cxemu inTerpanbhol ontuMasbrocti (6).

TakuM YHHOM, 3aMpPONOHOBAHO /JABa eTamy, WO BXOAATb Y CXeMy TFHy4Kol ajanTamii i
BUPIBHIOBAHHA 9acTUHHUX KpPHUTepiiB, MO peaii3yioTb 3BeACHHS HANPYXKeHOI CHTYAL] A0 CIOKIHAHOI.
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Ilpu uMcenpHiH peaJsisauii 3agay onTumizamii 3a Ii€l0 cXeMol He TOTPIGHO BBOJAUTH J0JaTKOB
o6MeKeHHS 33 4CHOKIHHMMH» KDHTepPisiMM, II0 HEMHMHYYI IIpy HasiBHOCTI <HANpY:KeHUX» KPHUTepiis,
To6TO 3ajaya ONTHMIi3alil 33 3aNpONOHOBAHOK CXEMOKW € Ge3yMOBHOIO, IO TOKA3alH MolepejHi
JOCHKeHHS 33 A0MOMOr0K MOJETIOBAHHS.
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