Mopeau HeonlpeaeJIeHHOCTH B
MHOTOIIOJIb30BaATEJbCKHAX CEeTIX
Manamrenko FO.E., HoBukoBAa H.M.

I'iaBa 6. 3agaua aHaJM3a MHOTOOPOAYKTOBOH CETH IIPH
HECJYYaUHLIX MOTEPAX IMPOMYCKHOM CIOCOGHOCTH
83. 3amaua anauawusa ysazpumoctu MIl-ceTu
B cJydYae HEM3BECTHOTO BEeKTOpa TpeGoBaHuMn

3.1. IlocraHOBKa 3amadM KaK MHOTOKPHUTEPHAJILHOW MHHHUMAK-
cuoit. [Ipenmonoxum Temeps, 4TO BeKTOp TpeGOBANMI MOJIb3OBATENCH Ce-
TEBOW CHCTEMBI He M3BECTEH MM M3BECTEH HENOCTATOYHO MOJHO U IOITOMY
P aHajlu3e yI3BUMOCTH €ro TakKXke CJeIyeT 3alaBaTh IapaMeTPUIeCKH
(cunraTs B (3) d mapamerpoM). AHATOIMYHAS MOCTAHOBKA 3a/1aUd AHAIU3A
nonyctumoctu MIl-cern, pacemorpennas B ril. 3, 0ka3alach DKBABAJICH THOR
MHOTOKPATEPHAILHON MAKCHMHU3AIUKA BEKTOPA z — MYyJIbTHIOTOKa (§3.1).
Hasee MBI yBHIMM, 4TO COOTBETCTBYIOIIAs MapaMeTPAUCCKas MOCTAHOBKA
3a0add aHAJIM3a YA3BUMOCTH OYIET SKBHBAJCHTHA MIOTOKPUTEPHAILHOMY
MHUHEMAKCY BEKTOPa MYJIBLTHIOTOKA, Tle MHUHUMYM, Kak u B (3), Gepercs
mo ¢ € Cly], 7 — mapamerp, XapaKTepU3YIOUIMH PA3PYIIATEILHYIO CHILY
IIPENIOIAraeMBIX BHEIITHAX BO3IEACTBUH. 3aIKIIIeM IOCICNHIO0 TOCTAHOBKY
dopMaIbHO: HAKTH

%igl(f,%ea;(((c)za z = (Zla"'azm)7 (4)
C=Cly], vel0,1].

[ocramoska (4) sBisieTcss MHOTOKPHTEPHAJBLHOM 3amadedl Ha ceL3an-
bl MEHAMAKC, HIH MUHEMAKC CO CEA3ANHBLIMY 02Panuenugmy (MHOXKECTBO
OrPAHUYCHUH BHYTPEHHEH 3a1aui MaKCUMU3AIMA 3aBUCAT OT BHEIIHEH MU-
HUMU3UPYIOLIeH mepeMennoi). B obiiem Buzme misi IPOU3BOIBLHOTO BEKTOPA
kputepues ¢ = (¢1,...,¢,) CTAaBATCS 3amada IOUCKA

def 4 .
¢* = Min Max &(f,z,c). (5)
ceC (f,2)eX(c)
3nadenneM (5) B OTJIHUKE OT CKALPHOTO CIydas OyIeT He UKCIO, & MHOXKe-
CTBO BEKTOPOB, KOTOPOE, KaK IIPABHUIIO, COCTOMT He U3 OIHOTO dJIeMeHTa (aHa-

JOTHIHO MHOTOKPUATEPHATHHON MOCTaHOBKe U3 TJI. 3). B [46, 8] mpenmoxena
caenmyoras GopMaTu3alus 3HadeHus (5) NIk HEOTPUIATENBHBIX KPATEPHUEB:

¢ =Max (] [J {0<9<d(z,0)}, (6)

ceC zeX(c)



COOTBETCTBYIOIIAs KOHIENINK TapaHTHPOBAHHOTO 3HAYEHWS, BBEIEHHOW B
[67] mis BEKTOPHOTO MWHMMAKCA € HECBS3aHHBIME HepeMeHHbIMU. B [10, 6]
NOKa3aHO, 9TO B ciaydae, korma Max u Min B (5) moHmMaTcs B cMBICTe
Caeiitepa, MmuOXecTBO (6) coBnagaer ¢ 3ambikanueMm (B R?) Muoxecrsa

Min | J Max | {0< v < &(z,0)}, (7)

ceC z€X(c)

KoTopoe npu 3amene Max u Min nmoxydaeTcs u3 onpenefeHust BEKTOPHOTO
MakKCUMUHa, mawHoro B [27, 167]. IlompoGHoe cpaBHeHWe Pa3IWIHBIX ONpE-
IeJeHUH BEKTOPHOIO MHHMMAKCa IIPOBEIEHO B [9], riie MOKa3aHO COBIANICHHE
MHOTHX M3 HEUX I 3amaun (4), mockoabky Vz € Z(c) V2 < z (2 > 0)
Beioaneno z' € Z(y). Tak aro B KauecTBe 6a30BOTO ONpPeeTeHIs 3HAUCHAS
(4) mpumenm (6), T.e. MHOXKECTBO

7 Max () Z(). (8)

ceC

B caeiitepoBckom ciaydae dopmyia (8) mis (4) 6yner nosnHee (cM. pasm. 2)
HECKOJIBKO IOIKOPPEKTHPOBAHA C yYETOM COHEepPKAaTEAbHBIX OCOGEHHOCTEH
paccMaTpuBaeMOM 3a1adH.

K mocranoBke (4) MOXHO TPUATH M TPakTys GOPMAIBHO 3a1ady aHa-
mu3a ysa3pumocTd MII-cetu kax urposyio [7]. HeiicTBUTENBHO, PACCMOTPUM
aHTArOHUCTHYECKYIO UTPY ABYX JHIL, B KOTOPOM MHOXKeCTBa BEIGOPOB UTPO-
KOB onpenessioTcs ¢ momorbio namreir MII-cerw. Ilpemmonoxum, 4To BBI-
6op pacipeneseHusi TOTOKOB f, MOTIMHEHHOTO orpanudenuto f € F(c), nan
(f,z) € X(¢)(cm. §1.1), ocymmecTBaser 1-i UTPOK, METBIO KOTOPOTO SIBISETCS

MaKCHMHU3ANUS BeKTOpa z = (Z1,. .., 2y ), T.€. IOCTHKEHHE
Max =z, (9)
(f.2)eX(c)
¢ = (f,z) — BekTOp crpareruit 1-ro urpoka. llon Max B (9) mommmaercs

[11, 67] MEOXecTBO 5P HeKTUBHBIX (ONTHMANBHBIX 10 [lapeTo) nin morysd-
dexTuBHbIX (0 CilediTepy) 3HAYeHWH BEKTOpa KPUTEPUEB z U3 MHOXKECTBA
Z(¢) MOCTMXWMBIX MYJbTHIOTOKOB. YTIpaBleHUEM 2-TO HTPOKA SIBISETCS
BLIGOp BEKTOPa ¢ IIPONMYCKHOM crocobHocTH pebep Tpada G IyTeM yMeHb-
IICHUS WX MCXONHOM IPOIYCKHOM CIHOCOBHOCTH ¢’ Ha BEeJWUYMHY W B paM-

€
KaX BBIJIEJEHHON MOUTHOCTU Cpy = E wy, 0 < w < . Ilepeobosznauns
k=1
¢ := ¢® — w, moayuumM, yro 2-ii Urpok BuGHpaeT ¢ € C = Cly]. lleasro



2-T0 UTPOKA CYUTAEM MUHUMU3AINUIO BEKTOPA 2 NOTOKOB B CETH, MPEIIOIa-
rast, 4To TpeGOBaHUS HA Mepenady TOTOKOB WU TPUOPUTETHbIE HATIPABICHU S
cpeny ¢ € M, a Takke KOHKpeTHLIH BLIGOp f 1-M WTPOKOM 2-My He W3BeCT-
Hbl. B cBot0 ouepenk, 1-My UTPOKY CTAHOBUTCS M3BECTHBIM BBHIGOD 2-TO, 4TO
COOTBETCTBYET BO3MOXHOCTH ANOCTEPUOPHOTO TIEPEPACIIPEIETIEH IS 1Y TOBBIX
moToKoB. TeM caMbiM TpuxomuM K Kiaaccudeckoid urpe Tuma 'y (¢ mpaBom
1-ro xoma y 2-ro urpoka) [12], Ho ¢ BeKTOpHOR GyHKIMeHR BEIMTPhIIa. B Kave-
CTBe 3HAUEHUS UTPHI MOXKEM IO AHAJOTUHU CO CKAJSPHBIM CIyyaeM HAlUCaATh
dopmyay (4).

O6cynuM comepKaTeqbHYI0 CTOPOHY TaKOM MOCTAaHOBKH. 31eCh 2-1 T POK
MOMeJUPYeT CO3ZHATENHHOTO MPOTUBHUKA WJIM HEOHpelneJeHHbId GakTop —
nomexy 1-my urpoky. 1-d MTPOK MOXKeT BOCIHPUHUMATBHCS KaK HUCIeTUep
CeTH WIU CEeTEeBOW AIMHUHHUCTPATODP — JHUIO, MPUHUMAIOIIEE PeIleHus 1o
VIPaBIEHHIO MOTOKAMK B ceTsxX. [[pu 5TOM mpaBuiio yopaBieHUs TTOTOKAMHA
MOXeT ObITH 3amaHo 3apaHee (“3ammTo” B ceTeBOW cucTeMe) W Torma 1-i
MUI'POK OKA3bIBAETCS ABTOMATOM, OJUIETBOPAIONIMM TUCIETYEPCKOe MPABU-
Jo. B maHHOU CUTYAlMd MOXHO TPENIOJOKUTh, YTO UM BHIGUPAETCS BIIOJIHE
OlperlesieHHAst, & He IPOM3BOJBHAs, Touka u3 MHOXecTBa (9). Ilocaenmnit
caydad Mbl PACCMOTPUM B TJI. 7 IJIsi KOHKPETHOTO MpaBuia. B manHOW ria-
Be MBI IpefamojaraeM, 4To: Jub0o MPaBUIO ABISETCS PAHIOMUZAPOBAHHBIM
(HO Hac WHTepecyeT He CPelHWH, a TapaHTHPOBAHHBIA Pe3yJabTaT), JuOO
OHO HEW3BECTHO (HEMOCTATOYHO M3BECTHO) Ha MOMEHT TPOBENIEHUS HCCIEI0-
BaHUs YA3BUMOCTH, HANPUMEDP, B CHIY HEONPEIEJIEHHOCTH BEKTOPa MOTOKO-
BBIX TpeGOBaHUU, KOI'a pedYb UAeT 00 alpMOPHOM aHAJM3€ CeTH Ha dTale
MpenBapuTEeTBEHOTO TPoeKTupoBanus obiauka. U B pesyabTaTe cunTaeMm, 4TO
MOXeT Peau30BaThCs POU3BOJIBHOE 3DHeKTUBHOE (WK ellle IINpe, TOTy-
5 (PEeKTHBHOE — B 3ABUCHMOCTH OT TOCTAHOBKM) PEIIeHWe, T.e. HaleeMCs,
4TO 3aBeloMO HedGHEKTUBHBIM CIIOCOGOM TOTOKM B CIydyae aBapuu mepe-
pacupenensThes He 6ynyT. OpUeHTUPYSICEH JHITL HA DTY UWHGOPMAIIUIO, MbI
XOTUM JaTh olleHKy crnocoGHocTu MIl-cetu obecneunTs mOTOKOBBIE Tpebo-
BaHUs TMOJIb30BATENEH B YCIOBUSX BO3ZMOXHOCTY BHEITHUX BO3IEHCTBUN 3a-
TaHHOW (71T KOHKPETHOTO 7y ) MOIITHOCTH.

3.2. I[TapameTpH3anus 3HAYEHUS ysA3BHMoOCTH. MTak, misg paccma-
TPHUBaEMO# MOCTAHOBKM MBI MOJYYHJIH, 9TO HaxKe NPH (UKCHPOBAHHOM 7y
ysasumocTh MII-ceTn xapakTepusyercs B O6IIEM CJaydae MHOXKECTBOM BeK-
TOPOB, ¥ IO3TOMY BO3HHKAeT 3aa4a KOHCTPYKTHBHOTO ONMCAHUSA STOTO MHO-
xecTBa. B [9] mpensoxen crnocob mapaMeTpusannu MHOXecTBa (6) — 3Hade-
HYS BEKTOPHOTO MHHMMAaKCa — € IMOMOIILI0 OGpaTHOM JOTHYECKOH CBEPTKH



(OJIC), BBenentoit B [70] 1 yxke HCIONB30BABIIEHCS HaMu B TJI. 3. (M. pasm.
3.1.2). lnst samauu (4), (8) mpenoKeHIbIH METOI CBOTUTCS K CICLYIONIEMY.

amamumcs HekoTophiM v € (0,1) w masee B obo3HAUEHUAK GyIeM HTOT
mapameTp onyckaTh. O6oznaunm vepes 6;(d) Beqmunny (3) B 3aBHCHMOCTH
ot mapamerpa d € D (D = D™ — cranmapTHBIH cuMIIeKe B R™),

6;(d) 4" min max _min i (10)
c€C zeX(c)ieM(d) d;

— TOYHAs HWXKHSS OIeHKa YPOBHS 0OeCIIeYeHHOCTH BeKTOpa TpeboBaHui d B
MII-ceTw mpy HeM3BECTHOM BEKTOpe POy CKHO# crocobHocTH ¢ € C = C(7)
(cm. §2).

YTBEPXKIEHUE 1 [7]. IIyems C maxoeo, umo 6;5(1/m) > 0. Toeda,
ecau Max 6 (8) nonumams no Caelimepy, mo

77 =2° ¥ 05(d)d, (11)

deD

a ecau no Ilapemo, mo Z* = Max Z¢.

Takum 06pa3oM, B YCIOBUAX YTB. 1 MBI MOATBEPANIN DKBUBAJEHTHOCTD
MHOTOKPUTEPHATHHOTO U TapaMeTPHIecKoro (1o d) MOIXOIOB K aHAIH3Y Y si3-
BumocTu MII-ceTu ¢ HeM3BecTHBIMU TPEGOBAHUSIME, UOO MHOXKECTBO IOJY-
3 PeKTUBHBIX TOUEK (8) 3amaeTcs TapaMeTPHIeCKAM ceMeicTBOM 3HAYeHHH
(10) (wpm momxonsie# HopMupoBke d € D BekTOpa TpeGoOBaHWH ).

PaccmoTpum Temeph oraenbHo caydail 6 (1/m) = 0, osmavatonmii, 4To

3i€ M : min max z; =0, (12)
ceC zeX(c)

T.e. - KpuTepuit He yayuinaem. OQCo3zmauum depes M MHOXKECTBO Bcex

. def .
Takux { u nogoxuMm m* = |MF|. Has i € M§ o onpenesenuto arobas TOUKa

z € U Z(¢) ¢ zi = 0 GyzmeT cieiTepoBcKoii. B pesyiabTare cieidTepoBcKoe
ceC
MHOXeCTBO KaK 3HadeHue (4) OKa3bIBaeTCs MaJI0 WHOOPMATHBHBIM B CIyIae

My # 0 (1.e. Yy > ¢./cg — cm. Havago pasn. 2.2). Torma mpencTaBiseTcs
OCMBICJIEHHBIM TIOIKOPPEKTUPOBATE onpenetenue (8) mis (4) B oTom ciydae,
HEe MeHsis €70 B OCTAIBHEIX. A MMEHHO, 6yIeM cYMTaTh, uTo ecaiun Max B (9)

nonumaeTcst 1o CuteiiTepy, To 3HadeHweM (4) SBJISETCS MHOXECTBO

7 (7 =0l i e MY ® Z2/C, tae 7€ &

:Mme@@ngmﬂ@Mwﬂ U {(alig M)} =

ceC zeX(c) c€C 2€7(c)



e yae-d U 6;(d)d, 6;(d) © min max  min . (13)
D c€C zeX(c)ie M(I\Ms d;
Ecau xe Max B (9) nouumars no Ilapero, To Z* = Max Z".

Bemnunna 07(d) B 3anaue 06 ys13BUMOCTH QHAJIOTHYHA 1-MY YPOBHIO MaK-
cUMUHHON obecreueHnocT TpebGoBanuit #;(d), BBenennomy B ra. 2 (pasm.
2.1.2) nas 3amauu amanusa ponyctumoctd MIl-ceru. 3amerum, uro mpu
seinoaHernn (12) 65(d) = 0 Vd: M(d)NM; # 0, a nast tex d, mas korto-
peix M(d)N\M; = 0, crenyer 0;(d)d € Z'™. Takum obpasom, Z™* = Z¢
M s ommMcanus Z'* Takxe MOXHO mpuMenuTh dopumyry (11) (xors (13)
[IO3BOJISIET COKPATHTH PA3MEPHOCTH PEIIAEMOH apaMeTPUIECKOi 3a1adn).

Urak Z¢ (11), wau 2’ (13), 1 MaxZ® moaHOCTHIO ONUCHIBAIOT pellle-
uue 3ana4u (4) u pacemorpennoit urpst I'y. [lpumem coorBercTByIoiee Kou-
CTPYKTHBHOE OIpefieienue Mt 3nadenus ysssumoctu MIl-cetu ¢ nesanan-
HBIME TPeGOBaHUSIMH

i

Min Max z%f U (min max_ min )d = (14)

cEC (£,2)€X(c) gop \ (€C zeX () ieM(d) d;

={(z=0]ie M)} ® U (min max__ min ZZ) d.
deDmme \ CEC 2EX()iEM(\M; d;

B mapeToBckoM ciaydae M3 5TOr0 MHOXKECTBA CJedyeT OCTABUTH JHUIIL 3(-
(deKTUBHBIE BEKTOPHI (IyTeM MCKIIOUEHHS HECTPOTO TOMUHUPYEMBIX ).

Dopmyia (14) HarISTHO TEMOHCTPUPYET SKBUBATEHTHOCTH MHOTOKPHUTE-
PHAJBLHOTO M apaMeTPHIeCcKOTo TOAX0I0B K anaausy yassumocty MII-ceTeir
¢ HEM3BECTHHIM BEKTOpOM TpeboBanuii. CTOMT MOXYEPKHYTH, YTO OOpaTHAsL
JOTHYecKas CBepTKa Oblia BLIOpaHa IJS ITapaMeTpPU3aluy 3HAYCHHS ysI3-
BHMOCTH He TOJBKO pamu 3Toro. [lego B TOM, 4TO, K IpUMepy, JUHEHHas
CBEepPTKa MPOCTO He faeT MOAXOAIIeR (HOPMYJIB I BEKTOPHOTO MUHAMAKCA..
Ucnoanzosanne OJIC oTKpBIBaeT BOSMOXHOCTH TPUMEHEHUS LIS alIIPOKCH-
vamuu Z¢, Z'C meronos, o6obmatomux npemaoxennbie B [70] (em. §3.2).
Mpbr o6cynum ux magee B pasm. 4.2. Kpome Toro, kak 6yner moka3aHo B cie-
AyIOIIeM paszese, 5Ta CBepTKa NPUBOIUT K MAHMMAJLHOMY 110 BKJIIOYEHHIO
MHOXKECTBY, ONPENeNSIONEMY PeaJu3allnio BHEIIHEro MUHUMYMa B (4).

3.3. Omnpepesenue MHOXECTBAa HAUXYAIIUX BO3NEUCTBHUH I
OGIITHOCTH TIPOBesieM MJist 3a/1a4d (5) ¢ TPON3BOJNBHBIM BEKTOPHBIM KPHUTEPH-
eM, 3aBUCSIIMM OT TIOTOKOBBIX TIEPEMEHHBIX W MPOMYCKHON CMOCOOHOCTH pe-
6ep MII-cetn, mpenmoaaras TOTLKO HEOTPHUIATETLHOCTE U HETPEPLIBHOCTD.



ITpu 5TOM MBI He ByoeM MHTEPECOBATHCS COMEPKATENLHON CTOPOHOR TaKo-
ro 06OOIIEHHOTO MOHATHS YSI3BUMOCTH — OHa COOTBETCTBYET GoJjee IIUPO-
KOW TpaKTOBKe MOHATHS dhdhekTuBHOCTH GyHKunonupoBanus MII-ceTn, yem
IPUHSTO B HACTOSIIEH paboTe (HEKOTOPHIe MHOTOKPHTEPHATbHEIE TPAMEPHI
cu. B [23, 41, 45, 50]). locTaTogro JUIIE, 9TO B 4acTHOM ciaydae ¢ = z
MPUXOIUM K YKe 06CYXKIaBIIeHCs TTOCTAHOBKE 3a0aul aHaJ u3a yA3BUMOCTH.
OTMerwnM Takxke, 9TO aHagor Gopmyasl (13) nmeeT MecTo u s 3amadn (5),
HO MBI [IJI TTPOCTOTHI OTPAHHIMMCS B TaHHOM pasiiesie OOLIYHBIM Olpenese-
uueM (6). (OT0 He U3MEHUT HOJNyUYaeMbIX PE3yJIbTATOB.)

B onpenenenusx (6),(8),(14) yuacrsyer Bce Muoxectso C, Boobiie ro-
BOps, KOHTHHyaJbHoe. ECTecTBEHHO, MpeiAcTaBiseT WHTepec HaWTH OoJee
y3koe MHOXecTBO (' C (', IJIsI KOTOPOTO TOXe

o =Max () |J {¢>0] &(z,¢) > ¢}, (15)
ceC'zeX(c)
T.€e. MHOXeECTBO HaUXyIJIINUX HJIs1 1-to HT'POKa CTpELTeFI/Iﬁ 2-TO — COOTBET-

crByforee peasausarmun Min B (4),(5). Kak mpasuio, Henb3st BHIGpaTh o7
o ¢ € C Tak, urober ®* = Max U {¢v > 0] ®(z,¢') > ¥} wam
z€X(c")
x)e Z* = Max Z(c'), mo9TOMY MMeeT CMBICT TOBOPHTH O MUHMUMAIHHOM 1O
BKJIIOUeHUM TakoM MHOXecTBe C'. Onmako B obIlleM caydae TOUCK Tpebye-
MOTO MHOXKeCTBa ABJAETCS CAMOCTOSTEILHON CJAOXKHOM 3amadeir. Mccaemyem
BO3MOXHOCTH MCIOJIH30BaHUs JHHEHHON ¥ 06PaTHOM JOTMIECKOH CBEPTOK C
Heablo ee pelrenus. s 5Toro BBejeM caemyrollue olpeneJeHus U 0603Ha-
JeHHS:
VO CC o JC1E (N U {20 0z,c) > v},
ceC’' zeX(c)
g

o {¢(A\) = arg min{ max Xivi(z, )} A€ D}y

ceC "zeX(c) P

O e = (D = arenip ey min 4 (m N d€ DY (10
Hanuble 0603HAYEHUS] KOPPEKTHBI, TakK KaK 3a cIeT HelmpephIBHOCTH X (+) 1Mo
Xaycaopdy min ZocTUTaeTCS.

YTBEPKIAEHUE 2 [9]. Ecau muoancecmea ®<[{c}] evinyxavt Ve € C, mo
b[C] = 9[C], m.e. B = Max d<[C].

B ofmmem (He 0653aTeNbHO BBHIMYKJIOM ) CIydae MHOXECTBO HAWXYIIINX
mist 1-ro WTpoKa CTpaTeruil TPOTMBHMKA MOXeT OBITH TapaMeTpPH30BAHO

¢ momortpio (16), rie ucmoab3oBaHa 06paTHAs JOTHYeCKas CBePTKa, KaK 1



U TapaMeTPU3aliK 3HAUCHHUs BEK TOPHOTO MUHMMAaKca B pasm. 2. 3amernm,
4TO s GOPMUPOBAHUS MHOKECTBA HAMXYIUINX BO3NEHCTBUN He TpebyeTcs
3HAHWS BCEX PeAJU3alMii MEHUMYMa IO ¢, TOCTATOYHO JUIIb MO OHOM IS
KaXK/IOTO 3HAYEHUs TapaMeTpa.

YTBEPKIEHUE 3 [9]. Cnpasedauso pasencmso < [C] = ¢[C], m.e.
¢* = Max ¢<[C*].

[IpuBeneHHble yTBEPKICHUS TOATBEPIUIN THIOTE3bI, BHICKA3AHHbIEC Pa-
nee B [46], 0 BO3MOXHOCTH MCIOJIB30BAHUS METONA CBEPTOK IJIs ONMUCAHUS
MUHUMHU3HPYIOIIMX CTPATErHii B BEKTOPHOM MUHMMaKce. [[pu 5TOM pasHble
CBEPTKH IPUBOIAT K, BOOGIIE roBOPS, pasinunbi MuoxectsaM (C u C*),
¥ MOXHO TOBOPHThH, 4TO Ta CBEPTKA Jydllle, KOTOpas HaeT MeHbIIee MHOXe-
CTBO.

YTBEPKIEHUE 4 [6]. B eévinykaon cayuae muoscecmeo C* geagemed
nodamoncecmeon wnoxcecmea C. Obpammnoe sxaouenue, 6006ue 2060pd,
HEGEPHO.

YTBEPXKIEHUE 5 [9]. [Tycmo
1) pi(z,c) =2, 1 <i<q (g=m),

2) Ve € C wmmnozoepannux Z(€) MONCHO Cuumamo 3a0aHHbIU 6 M-MEPHOM
npocmpancmee AUNEUHbIMY OZPanUuENUTMU-Hepasencmeanu “<” ¢ ueo-
mpuyameabubiny kodPduyuenmanu u ozpanuvenuen z > 0,

3) uz wuz 6 a0boti moure z € (| Z(c) axmuenbviiy geamomed e boace m

ceC
o2panuuenut,
4) ﬂ Z(c) — m-mepHbll MHOL02PAHHUK.
ceC

Tozda, ecau Max ¢ (6) nonumaemcs 6 cuvicae Caetimepa, mo
Ver € C* svinoaneno ®* # Max ®[C* \ {c"}].

Takum obpazom, mid 3ajaudm anajausa yaspumocTu MIl-cereil MuOXe-
crBo C* B o6iieM mogoxenuu (3-e u 4-e yclIoBHs yTB. 5) OKa3bIBACTCS MU-
HUMAJBHBIM II0 BKIOYenuio cpenu Beex C', ynosaersopsiomiux (15). (Hamo-
MHHMM, 9TO Peyb HIeT O 3ajade ¢ PUKCUPOBAHHBIM Y, OT 3HAYCHUS KOTOPOTO
C™ ectecTBeHHO 3aBucUT. K coxamennio, uccienopanne 3Tod 3aBUCHMOCTH
IpencTasiseT cobol Ha TaHHBIH MOMEHT He PELICHHYIO IpobieMy.)

Hotst 3amaan (4)

i

} d e D}

C* = {c"(d) = argmin{ max min

{e*(d) & CEC{ZEX(c)iEM(d) d;

u noctpoenue C* IpepmosaraeT pelieHre TapaMeTpUIecKoro ceMeicTBa 3a-
naq (10), wom (3), ¢ d € D. Kak mokasano B mpemsiayIeM maparpade (pasm.
2.2), BHEITHW MUHUMYM JOCTHUTAETCS B YIJIOBBIX TOUKax MHOXKecTBa C, T.e.



C* C cornC. 3HauuT, CTPATErUH, PEANUIYIOIIIUE MUHUMYM B MHOTOKPHUTE-
pPUATBHOM MUHHMAKCE, TAK¥XKe IOCTATOUYHO UCKATH cpefu yrioBbix Touek C.
Meronst moucka C*, Z*, Z™ 6ynyT obcy¥knaThes nagee.



