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I'maBa 6. 3agaya aHaJIM3a MHOTOIIPOAYKTOBOM CETH HPH
HECJIyYaUuHBIX NOTEPAX MPOMYCKHOU CIIOCOOHOCTH
§4:. MeTOI[bI IIOUCKa .J'IPIHeﬁHOl"O MHOTOKPpUATEPHAJBHOTO MHMHHMAaKca

4.1. CBenenne JUHENHON 3a/1aUM MOMCKA BEKTOPHOTO MHUHUMAaK-
ca K MHOTOKPHTEPHAJLHOR 3aaye Ha MakcuMyM. 3anada (4) anaausa
VS3BUMOCTH SBJs€TCS JUHENHOM MHOTOKPUTEPUAJIbHON 3ajavyell Ha MUHU-
makc. Jlus Takux 3amad ymaercs o6o6uTh Teopemy 'epumeitepa [11] o cBe-
JeHUW MUHMMaKCHOW 3allaud K ONITUMU3AIMOHHOM, HO OOJbIION Pa3MepHOCTH
[6]. IIpyMeHuM 5TOT pe3yabTaT K PACCMATPUBAEMON MOCTAHOBKE.

IMycts cornC = {c',...,c'}. Torma w3 mpembIAyIero ciemyeT, 9To
Min Max z= Min Max z = Min Max z,
ceC zeX(c) ce{ct,...,cttz€X(c) ce{ct,...,ct} feF(c),z: fiA=z;B; ViEM

rfle TIOCTeTHNe OTPAHWIEHUST O3HAYAIOT yciaoBus (1.1) HEpa3pBIBHOCTH TO-
TokoB. Pacmuiem Takke B sBHOM Buze orpanudenus (1.2) mo mpomycKHOM
cocobrocTr. Tenepnb, BBoAs -KpaTHOoe MyOJaWpOBaHWe TepeMEHHBIX, OCBO-
Gonmmcst OT MEHEMYMa aHagorundro (1.18). Iloayunm auHeHy O MHOTOKPH-
TePUATBHYIO 3279y TMOWCKA

Zr = Max z (17)
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(B cayuae (12), xorga Hago mas BeramcaeHus (4) wckarh 2, npumeM K moxoxed
dopmyae mas Z'C)

Yucso orpanwdenuii W mepemMeHHBIX B (17) MPOMOPIHOHATBHO UHCIY
VIJOBBIX TOYeK MHOXecTBa C, T.e., BOOOITE TOBOPS, YKCIOHEHITHAILHO. TeM
He MeHee, [ MAJeHBKUX (MONEJNBHBIX) ceTel 3Ta GOpMysa MO3BOJSET HC-
CIEeNOBATDh MX YA3BUMOCTH IIyTEM IIPUMEHEHUS M3BECTHBIX METOIOB BEKTOP-
Ho ontumusanuu [39, 29, 76], B ToM umcTe, OMUCAHHBIX B TJI. 3. B caenyio-
mux pasgenax ucnoabioBanne OJIC macT BO3MOXHOCTD MOCTPOEHAS MPAMBIX



MeTOMNOB pernenust (4), 9To mpencTaBiseTcs 6oee TPEITOITHTETHHBIM IS
3amad Goublirei (HO Bce-TakuW HeGOJBINON) pasmepHocTH. Hamomumm, uTo
IJIs ceTell peaJbHOM Pa3MepPHOCTH HET aJTOPUTMOB PelleHUs 1axKe OIHO-
KPUTEPHATBLHON TTOCTAHOBKY (3) MOTOKOBOW 3a1add aHAIA3A YA3BAMOCTH.

4.2. AnnpokcuManus 3HAYEHHUS BEKTOPHOIO MHUHMMAakca C IO-
motibio OJIC. Pacemorpum cnosa obiryio 3anady (5). B [5] nokaszano, kax
MOXHO TOJYYUTH allpoKcuMaluio MHOXecTBa P B MeTpuke Xaycmopdha,
T.e. TOCTPOUTH TAKOH KOHEUHBIH Habop Touek u3 ®*, 0T KOTOpPOro BCe TOU-
ki P pacmosoxkeHbl He Madbiie, YeM Ha €. COOTBETCTBYIOIEE MHOXECTBO
Ha3bIBaeTCs £-ceThio B ®* (dhopmanbHoe ompenenenne cuM. B pasa. 3.1.3).

Wznoxum pesyabTarsl [5] B mpennosnoxkennu Boinykiaoct ¢ <[C]. Beenem

6(d) = max_ min d; ',

1/)6‘1>5[C] i d; Z£0

¥(d) = arg max_ min d; '1; :

WEDL[CTi: dit0
d; " :(d) = const Vi : d; £0, ¥;(d)=0Vi: d; =0.

YTBEPXKIEHUE 6 [5]. Cnpasedausvt pasencmea

. .1
P(d) = 0(d)d, 0(d)= min zIEn)?()g)ienl\lll?d) d; pi(z,c) (18)
u dag 3adauu (4) 0(d) = 05(d).
YTBEPKIOEHUE T [5]. IIpu M; = 0 omobpaxcenue ¥(d) nenpepvieno 6
410601 moure mmoxcecmea D.
YTBEPKIEHUE 8 [5]. ITycms Max 6 (9) nonumaemes no Caetimepy u
¢ = 0. Toeda dag a06020 € > 0 natidemes maxoe § > 0, umo dad 410601

b-cemu Dy C D mnoscecmeo U ¥(d) obpasyem e-cemb ¢ O*.
d€Ds
Taxum o6pazoM, BLIOpaB IMOIXOAAINEe §, MBI MOXKEM MOJYYUTH Al POKCH-

Maluio MHOXKecTBa $*, HO Mg >TOTO MpUAETCS pellaTh HOCTATOTHO MHOTO
3amad Tuna (10), 1 KOTOPHIX He W3BeCTHO 3K TUBHBIX airopuTMoB. Tax
YTO aKTYaJbHBIM SBJsSETCS COKpallleHue UX YUCJIa.

4.3. Cokpairienne nepeGopa MpH ANNPOKCHMAIUHA CJEHTEPOB-
CKOT'O 3HAUYeHHUs BEKTOPHOTO MHMHHMMakca c¢ nomoinsio OJIC. [a-
Jee TpeAToNaraeM JUHEHHOCTL KPUTEPHUEB ; MO T ¥ TO ¢, KaK B 3amade
(4). B Takom ciyuyae ®<[C] aBusercs MHOTOIDAHHMKOM, ¥ GOPMAIBHO IS
ANMPOKCUMAIAY MHOXKecTBa P* ero 3pGeK TUBHBIX U TMOJTYy3HHEK TUBHBIX
TOUYEK MOXKHO HCIMOJB30BATh BCe pe3yabTaThl 1. 3 u [70]. TpymHocTs omHako



B TOM, YTO B 3ajlade aHAJIM3A YSI3BUMOCTH MCXONHBIA MHOrorpanHukK ¢ <[C]
He 3a7aH B SBHOM BHIe W HAWTH eTo HeHAMHOTO Tpolrle, YeM Hautu ®*. Ilo-
9TOMY MeTO/bI, IpelJIOXKEeHHble paHee NJ COKpallleHus epebopa ¢ TOMOIIIbIO
OJIC B MHOTOKpUTEPUATHLHOW OMTUMU3AINK, HYXKIAIOTCS B 0GOGIIIEHUY HA
MuHAMaKcHBIH caydai. Cremyst [5], mpuBemem Tpebyemoe 06OCHOBAHWE IS
CJEHTEPOBCKOR OCTAHOBKH, T.€. TTOKaXKeM KaK MOXKHO TOJIyIaTh TOUKH ¢(d),
He pelllasi cCOOTBeTCTBYIOMMX 3a1ad (10), a M0 BBIYKCIEHHBIM paHee 3Hade-

HUSIM.
[Tycts B pane y3aos d',. .., d* mekoropoii é-cetn wa D? mocTpoensr ¢(d')
u Haiinensr 0(d') (18) mas { = 1,...,s < ¢. Ilas ao6oro A € D* onpenesnm

A S N, B, d(A) X (Z )\,/e(dl)>_1, DO AON) € FO, )N =
=1 =1 B (19)
_ (Z A,/o(d’)) >

YTBEPKIEHUE 9 [5]. Feau natidemes maxoe A° € D, \° > 0, umo
5 -1
B(A(N)) = BN, d(\")), mee. B(dN) = (L N/6)) . (20)
=1

mo O(d(X)) = 8(A, d(X)) u p(d(N)) = ¥(X,d(X)) dag ecex X € D*.
Urax, snas ¢(d') mas [ = 1,...,s, MOXKHO, DA BBHINOJHEHUY YCIOBUS
(20), moryuuts ¥(d) npu mo6om d € conv{d',...,d*} no popmyae (19).
YTBEPXKIEHUE 10 [5]. Cywecmeyiom mnozozpanwuxu D, ..., D%, ma-
Kue 4mo

S
1) | p; =0
j=1

2) dimD; = q — 1;

3) omuocumeabubie 6HYMPEHHOCTIU MHO202PAHHUKOE NONAPHO HE Nepe-
cexaromes: 1iD;, NriD5, = 0 dag mobviz §' # 5

4) Oag wobviz {d'}i_, C D3 evinoaneno ycaosue (20) npu scex sexkmopaz
Al eDs, X0 > 0.

YT1Bepxnenus 9 v 10 TO3BOAAIOT COKPATUTL UUCIO PeIIaeMbIX CKaJIp-
HBIX MEHHMAKCHBIX 33724 MPH AIMTPOKCHMAINH (¢ TOMOIIBIO YTB. 8) cieiTe-
POBCKOTO MHOXecTBa ®* ¥ MpUMEHSTh alTOpUTMBI, pazpaboTantuse B [70].



s annpokeuMannu £, Z'C) T.e. nas pelleHus 3ajadd aHaJIM3a ys3BH-
MOCTH ¢ GUKCHPOBAHHBIM 7y (KaK B MHOTOKDUTEPUAILHON, TaK U B IapaMe-
TPUUECKON MOCTAHOBKAX ) IPUMEHUMBI MeTOnbl 13 Ti. 3 (pasm. 3.2.2) ¢ coor-
BeTCTBYyIoMIeH 3amenoit ycaouit (3.4),(3.5) yerosusmu (20). Ecrectsenno,
paboTa HTUX METONOB MIJs MHHMMAKCHOIO Caydas NOTpebyeT GOJble BbI-
YUCAUTEIBHBIX PECYPCOB, YeM B OTCYTCTBUE HEOIPENEJICHHOTO GaKkTopa, He
TOJBKO 33 CUET YBEJIMUYCHHs BPEMEHU DEICHUs CKAJISIPHLIX 3a/1ad, HO U 3a
CYeT POCTA YUCIA ATEPALUA — IPOBICHUHA MHOTOTDAHHUKOB, IPHMEPHO IIPO-
MOPIMOHAILHOTO YHCIY yTIoBbIX Touek C'. Eirie pa3 momuepkuem, 4To BOIPoc
O DeleHuH TapaMeTprdyeckoro cemeifcrsa 3amau (4) ¢ v € (0,1) sBasercs
OTKPBLITLIM X [ TIPOBEICHUS AaHAIU3A YSI3BUMOCTH CETH IMPUIETCS CTPOUTD
annpokcuMalmu <, Z'C nis KaXaoro v U3 3aJaHHOTO Habopa apaMeTpoB.

4.4. O BbIMEJIEHHU MAPETOBCKUX IPAHEUM 3HAYEHHUS BEKTOPHOTO
MuHHMaKca. U3 cupasenmmBocta (20) ¢ yueToM KycouHo# auHeiHOCTH $*
BhITEKaeT, 4To Bee Touku ¥(d'),. .., ¥ (d*) npunamiexar OmHON CaedTepoB-
ckoit rpann MHOXecTBa P<[C], a 3HAUMT, ONHOM M TOH Ke CIEATEPOBCKOR
rpaun nexkotoporo ®<[{c}], ¢ € C*. Ha sTom ocroBano yTB. 9 aHAJIOIMUHO
vTB. 3.4. ¥YTB. 10 6a3upyeTcs HA KOHEUHOCTH UUCTA TAKWX TpaHed W SBIS-
eTcst amagorom yTB. 3.5. IlaperoBckme rpanu B 3amade (4),(5) okaxyres,
BIIOJIHE BO3MOXHO, YACTSIMHU CIEHTEPOBCKUX, & HE MAPETOBCKUX T'PAHEN MHO-
xectB Pc[{c}] mus ornenprbix ¢ € C. B pesyabraTe /s UX NMOUCKA HAO
3HaTh P < [C'], 1160 MX HAIO UCKATH ATIOCTEPHOPHO — IOCJIE IOCTPOCHUS BCEX
cIeRTepoBCKUX TpaHeit. Hu To, HM Hpyroe He MpencTaBIASETCS PAlMOHANB-
HBIM CIIOCOGOM. YcHO, UTO I MWHUMAKCHOM 3amaud OyIyT ClpaBelnJuBbI
yTBepXKieHus, obobiiatoiue yTB. 3.6, 3.7, HO KaK MOXHO UMM BOCIOJb-
30BaThCcs — MOKa HenmoHsTHO. He ymaercs mpumMeHuTh yTB. 3.4 B MOJHOM
obbeMe, TOCKOJIbKY HEeT MPSMOrO METOHA BBIUMCIEHUS MapPeTOBCKUX TOUEK
muoxectBa P<[C]. Tak uro, K cOXaTeHUIO, BOIPOC 06 AJITOPUTMHUIECKOM
BBIIEJIEHMU TTAPETOBCKMX I'paHeil Muororpanunka ®<[C] ocraercs He TOJb-
KO BOIIPOCOM pasMepHocTH. B HacTosIIiee BpeMsi aBTOPHI MOI'Y T HPEIJI0KUTh
(DaKTUIECKH JHUITb IBYXDTAMHYIO MPOIENyPy ero pelleHus.

OrpaHuymMcs, IJ1st TPOCTOTHI M3JI0KeHUs, 3anadei (4) B cayuae M; = (.
Bosbmem 3a ocHoBY agropuTm 2 u3 Ti. 3, MCHOJB3YIONIUE METO alallTHB-
HOTO npobiaenns (pasm. 3.2.3). lloctponm ¢ ero momormbio paséuenne D Ha
vuororpanuvku D7, j = 1,2,...,5, ¢urypupyromme B yTB. 10 (v omHoO-
BPEMEHHO SIBISIOIIAECS MHOTOTPAHHUKAMU JuHeiWHOCTH GyHKIHA 1/65(d)
wa D). Ilas sToro npu Berumcaenun 71(d°,\") Gymem oTciaexuBaTh yuactT-
kn guneirnocTr dyukmuu 1/6;(d) Bvmecto 1/64(d), 0(d)/6,(d), onupascer Ha



pesyabTaThl [73] (B wacTHOCTH, HA Y TB. 3.11 3 [73] 0 BBRINYKJIOCTH W Ky-
counoit smueiHocTH 1/6}(d) M0 d). B ocTasbHOM anropuTMm ocTaeTrcs Ge3
M3MEHEHUs.

ITo mocTpoeHHOMY pa3OMeHMIO HafileM Bce MaKCHMAaJbHBIE CJIEHTEPOB-
ckue rpanu Z7 muoxkecrBa Z[C] = ﬂ Z(c) xak 27 = U g;(d)d, j =

ceC dED;‘.
1,2,...,5. Kaxnas Z’ xapakTepusyercs HEKOTOPBIM ¢*, peammsytormam
vmunuMyM B (16) u Taxum, to Vd € Di 3Je*(d): ¢ = ¢*(d). [las roro,

4TOGBI BBISCHUTD, ABJIAETCA AU Z/ 4acThio TapeTOBCKOW IPaHy MHOXECTBa
Z(¢*), T.e. 6yner au Z? mapeTOBCKOR IpaHbio MHOXKecTBa Z[C], mocTaTOIHO
IIPOBEPHUTH PABEHCTBO

Mo(c¥,27 )3 Ay =M (21)

1EM

U HeKoTopoit 27 € 1177, NeficTBuTesHo, cipaBeanBocTh pasencTsa (21) ais
2 osHauaeT >QHEKTUBHOCTL 3TOM TOYKM B CHIIY CYNEPKOHKYPEHTHOCTH TaHHOTO
MyJabTHIOTOKA (¢M. TJ1. 2, KoHer pasa. 2.1.3). C ydeTom Toro, 4To 2 npumanmexuT
OTHOCHTEIBHON BHY TPEHHOCTH TpaHu Z7 , nomydaeM 1 3h¢eK THBHOCTE TOCICIHE,
Tak Kak MHOXecTBa IlapeTo B JMHEHHOH MHOTOKPHTEPHAJBHON 3ajgade (B HalleM
ciayvae, B 3amade (8)) mpeacTaBUMEBI B BHIE OOBeIWHEHWs HEKOTOPHIX TpaHed (B
HamieM ciayvae, MaO)ecTBa Z[C)) [77]. HecnpaBennmeocTs paseHcTBa (21) o3Hava-
eT HesdheKTUBHOCTE 2/ o ompenedenuio My (cm. pasm. 2.1.2), uTo BAeUYET JHUINTH
CIEHTEPOBOCTD Z7 .

Femw 77 okazajach 9acThIO HENAapeTOBCKOH TPaHM MHOXKECTBA Z(c*j),
Halo HalTH MaKcHMaJbHble apeTOBCKMe Tpanu MHororpanuuka Z7. Ilo-
CKOJBKY B TIpoliecce paboThI aJTopuTMa 2 Bce TpaHu ObITW BHIYWCIEHBI SIB-
HO, TO OINATh-TaK{ MOXKHO B3Th TOUKY 2/* 13 OTHOCHTEJNbHOA BHY TPEHHOCTH
odepeHON TpoBepseMoi TpaHy Z/f mmororpammWKa /7 W a4 3TOH TOUKH
IPOBEPUTH PaBeHCTBO, aHagtorndHoe (21). OTMeTHM, U4TO TMPOBEPKY HYX-
HO TIPOBOIUTH TOJBKO, €CJaW CMeXHE ¢ Z/ mo rpamm Z/% umororpammmk
Z* Toxe okazaics wemaperoBckod Tpambio Z[C]. Takum ob6pazoMm myTem
nepebopa Beex CIeATepoBCKUX Trpaneil muoxecTBa Z[C] (He 06s3aTelabHO
MaKCHMAJBHBIX ) BBIICISIOTCS BCE TTaPETOBCKHE.

YxkazaHHasg Tpolenypa IpennogaraeT MOUCK MHOXecTB My, 4To Takxke
HEIPOCTO € BHIYMCIAUTENTBHON TOUKH 3peHus (MOXeT MOTPeGOBaTh PEIIeHNUs
|My| 3amau swHeitHOTO TporpaMmupoBanus — cM. §2.4). IlosTomy mpen-
JOXEHHBIM B pa3n. | MeTon cmocobGeH TpWBeCTH K 6ojee yCHEITHBIM AJTo-
pUTMaM B TOM CJy4Yae, KOTTIa BaXXHBIM SABJIdeTCI UMEHHO TOMCK BCeX Tape-
TOBCKUX I'paHell B 3amade (4), a He pellleHre MapaMeTPHIecKOTO ceMeicTBa



3adad (10) B IIapeTOBCKOM CMBICJE MHOTOKPHUTEPHaJbHaA IIOCTaHOBKa 3ada-
Y1 aHaJHh3a YyA3BHUMOCTH OKa3bIBaeTCA CJIOXKHEe HELPELMGTPI/I‘IGCKOI\;I C TOYKH
3pCHHUA IIPaKTHUYECKOI'0 cUYeTa.



