Cy0OBbeKTHBHOCTh BBIOOpA MHTEPBAJIOB U JMHIBUCTHYECKUX MMEPEMEHHBIX U CBA3aHHOE C HEl
CHIDKCHHE a/IeKBATHOCTH JIOTUKO-THHT BUCTHYECKHUX MOJIETICH, MOT'YT ObITh B 3HAYUTENHHOW CTEIICHN
yCTpaHeHbI B aHaIuTHUeCKuX [4] u 0OyyaembIx [5] HeueTKHX MOAENsx, paboTocmocoOHOCTh KOTO-
PBIX 00ECIIEUUBACTCS AHATTUTHICCKUMHY U YHCIICHHBIMH METOAMHU TTapaMETPUUECKOH UICHTH(HKA-
I[WH, aHAITH3a ¥ CHHTE3a HelTMHEHHBIX CHCTeM. PekoMeHIyemMast 0051acTh IPUMEHEHHS JaHHBIX METO-
JIMK — TUHAMHUYECKHE MPOIIECChI, OTHOCAIINE K KIACCy HECTPYKTYPUPOBAHHBIX WK c1abodopmatu-
30BaHHBIX, U 00JIaJafOIIHEe KOMIUIEKCOM XapaKTePUCTHK. YHUKAJIBHOCThH MPOIECCa, KaueCTBEHHAS
MPUPO/IA TAPAMETPOB MPEIMETHOI 00aCTH, HEOMHOPOTHOCTD IIKAI U3MEPEHHUS TapaMeTPOB, UMII-
JMKATHBHBIA XapaKTep B3aMMOCBSI3H XapaKTEPUCTHUK, MHOTOKPHUTEPHUAIBHOCTD, 3a9acTyI0 C MPO-
THBOPECUMBBIMU KPUTEPHUSIMH, KOTOPBHIM JIOIKEH YIOBIETBOPATH MPOIECC.
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MartseeB B.A.

OIITUMAJIBHOCTD I1IO MHOI'OT'PAHHOMY KOHYCY B 3AJIAYE
C BEKTOPHBIM BBIUT'PBIIIIEM

AnHoTauus. B padore paccmarpuBaercs 3a71a4a ¢ BEKTOPHBIM BBIUTPHIILIEM HJIH MHOTOKPHTE-
puanbHas 3ama4a [1]. B kauectBe e€ perieHust 00bIYHO OMPEACIACTCS ONTUMATBHBIHN 1o [laperto uc-
xozl. B Takoii 3aaue, Kak paBuUIIo, CYIIECTBYET OECKOHEUHOE MHOXKECTBO peleHuil. B pabdore onpe-
JIeTISIETCsl BEKTOPHAsSI YIIOPSIIOYEHHOCTh Ha OCHOBE OTHOLICHHS MPEIIIOYTEHHs 110 KOHYCy. Bekrop-
Hasl YIIOpSI0MEHHOCTb ITO3BOJISIET OMPENENTUTh HAMITYUILUH OTHOCUTEIHHO KOHyca Hcxol. Takoi mop-
XOJI SIBJISIETCS YTOUHEHHEM ONTUMAabHOCTH 10 [Tapeto. YeTanaBmuBaeTcs CyliecTBOBaHHE ONTHMAIb-
HOTO 110 KOHYCY PElIEHHs M IIPUBOJISITCS €I0 CBOMCTBA. PaccMOTpeH MOAENBHBIN MPUMEP MHOTOKPH-
TepUaJIbHOW 3aJ1a4M, B KOTOPOH yKa3aHbl BCe ONTHMAaNbHBIE 110 [1apeTo pemenus, 1 cpeny HUX Bbize-
JIEHBI PELIeHHs], ONITUMAIbHBIE OTHOCHTEIILHO JAHHOI'O MHOTOTPAaHHOTO KOHYCA.

PaccmaTpuBaercs 3a1aua BEKTOpHON ONTUMU3ALMY WINM MHOTOKpUTEpUabHast 3a1a4a. Mcnons-
3yeTcst TEPMHUHONOTHS U 0003HaueHus u3 [1, 2, 3]. Monenbio ABIsIeTCS cucTeMa

X, f(X)F. (1)

3aaHO MHOKECTBO JONMYCTUMEIX HcxomoB X| X | R". cpemu KOTOpeIX AenaeTcs BHIGOP.

Beinesien koHeuHbIi HaOop JKeNTaeMbIX CBOMCTB MJIM KpUTEpUeB. B Mozenu 3Tu CBOMCTBA ONMMCAHBI
GyHKIMAMU: Kaxaast QyHKIUS MpencTaBiseT oHO cBoHCTBO. OleHKa HCXOJ0B OCHOBaHA TOJBKO Ha
CBOMCTBax 3THX (pyHKIMI.

HNudopmanuio o Bcex KpUTEPUSX OOBEIUHSIOT B OIHY, BEKTOPHYIO (DYHKIIHMIO BBIUTPBIIIA
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f: X ® R™,m3 1. 3nauenust 510i GyHKIMU KKIOMY HCXOLY CTaBIT B COOTBETCTBUE KOIHYE-
cTBenHyto oueHky ms biaenennsix coiicts  (X) = (f,(X),..., T (X)) . Do BexTopHas ouenka
mist ucxona X1 X . He ymenbas obmmocty, cautaem, uto kputepun f; (X),i =1,...,m, spna-
I0TCSI HO3UTHBHBIMH. Torna, Ha COmepIKaTelIbHOM YPOBHE, IIeJIb COCTOUT B BBIOOPE TAKOTO HCXOJa,
YTO JIOCTABIISIET BO3MOXKHO OOJIBIINE 3HAYCHHS OJHOBPEMEHHO BCEM KOMIIOHEHTAM BEKTOPHOH (yH-
xiu Berpeima | (X) . OtveTum, uto B coorBeTcTuM ¢ [3], MHOKecTBO X M dynkiums f onpe-
JETISIIOT COOTBETCTBEHHO PEaU3allOHHYIO U OLIEHOUHYIO CTPYKTYpHI 3a1aunt (1).

OO1IenpUHATHIN TOXO0M K onpeieneHuto perieHust B (1) ocHOBaH Ha OTHONICHUH TOMUHUPO-
Banus 1o [1apeTo B KpuTepHanbHOM npoctpanctse RM [3, €.56]. UmenHo, ncxon x* | X Hasbisa-
ercst Ilapero — onTUMalbHBIM B 3ajadye BeKTOpHOW ontumusanuu (1), ecnu
"xT X, $iT {4,...,m, f,(X) < £ (%) wm f(X) = f(X*).apero—onmumansrocTs HCXo-
ma x*| X o3Hauaer, 4To, €CITH BO3MOMKHO MEPEHTH K APYroMy HCXOY H yBETHUHTE TIPU STOM 3HA-
YeHHe KaKoro — JIM00 KpUTepys, To 00s3aTeNbHO HAlETCa Apyroit KpUTepuii, 3Ha4eHue o KOTopo-
MY B 3TOM CITy4ae yMEHBIIUTCS.

B [3, ¢.58] orMeueHo, 4To “KaHAUAATOM” HA ONTHMAIBLHOE PEIICHHE B MHOTOKPHTEPHUATBHON
3aj1aue MOXKET SABISITBCS TONMBKO [lapero — onTuMasbHbli ucxon. OmHako Ilapeto — onTUMANBHBIX
periennii B 3a1aue (1) MokeT ObITH HECKOITBKO, & B HETIPEPHIBHOM CIIydae Jaxe OECKOHEIHOE MHOKE-
CTBO. DTO CBSA3aHO ¢ 3P PEKTOM HECPaBHUMOCTH MCXOJOB B BEKTOPHOM KPUTEPHAIBHOM IIPOCTPaH-
ctBe. HecpaBHUMOCTE HCXONOB SIBISIETCS (hOPMOI HEOIpeneIEHHOCTH, MIMEHHO, IICHHOCTHOH Heo-
npezenéHHocThio. OHA CBs3aHa C TEM, YTO B YCJIOBUSIX HEIONHONW MH(OPMUPOBAHHOCTH MMECTCSI
CTpeMJICHHE JOCTUYb HECKOJIBKUX, YacTO IPOTUBOPEUHBEIX Iieneil. Kak ykaszaHo B [3, ¢.55], BEIGop
MEX/y HECPAaBHUMBIMH HCXOMAMH SBISIETCS CIOKHOM KOHIIETITYaJIbHON MpOOIeMOll M COCTaBIIsET
OCHOBHOE COJIEpKAHHE MHOTOKPUTEPUATLHON ONTHMH3AIINH.

JocratouHo oOIIMiA TOAXOM K ONPENeSICHHII0 OeHOUHOU cTPYKTYphl B (1) mpemiaraer otHo-
IIEHKE TIPEINOYTEHHS 10 KOHYCY B KpuTepHaibHoM npoctpanctee R™, m3 1. Jlns cpaBHeHus Bek-
TOPHBIX MCXOJ0B PACCMATPUBACTCS OTHOIICHUE MPEATIOYTEHHUS 110 BBITYKIOMY MHOTOTPAHHOMY KO-
uycy. Tounee GyzieM paccMaTpUBaTh BBIYKJIbINA, 3a0CTPEHHBIH, BBICTYIAIONIHN, IPOCTPAHCTBEHHBIN
koHyc K [4, ¢.1075]. Konyc mopox/aeT B BEKTOPHOM KPHTEPUANBHOM HPOCTpaHCTBE R™, OTHO-

LIEHUE TIOpsi/IKa (BEKTOPHYIO YIOPSIOYEHHOCTb) 3 | O MpaBUity

fs,.gU f-gl K. )
Takoii koHyc K Ha3biBaroT KoHycoM nomunuposannsi B R™, m3 1. Yacro konycom gomu-

HUPOBAHUS ABJISACTCA MHOFOFpaHHLIﬁ KOHYC

K={fl R"|Af30_,}. (3

3nech npezcTaBieHa cucteMa N OIHOPONHBIX JuHeiHbIX HepaBeHets 1 O — HyneBoii Bek-
TOp B IpocTpaHcTBe RM. 3aduKkcupoBaHa /\ — KBaapaTHAs MaTpHIa mopsaka IM . Bynem cunrars,
9TO MaTpuia A = (aij )1, ] =1,...,M sBusiercs HeOTPULATEIBHOI, T.e. a; 3 0. Kpome Toro, mo-
JIaraeM, 4TO MaTpuIa A SBISETCS HEBBLIPOKICHHON. BaXKHBIMM PUMEPaMH MHOTOTPAHHBIX KOHY-

COB SABJIAKOTCS
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R"={xI R" [Ex? 0} ={x] R" [ x 2 0i=L...m} (3
" €ro BHYTPCHHOCTDb

RM ={xI R" | x >0,i =1,...,m}. (5

Konycer R", R[" onpenenstorcst exunmaHoi Marpueii [ .
Hcrnonb3oBaHre BEKTOPHOI yIOPsAMOUeHHOCTH (2) TTO3BONISET ONpe/enuTh B 3agaue (1) ucxo-
IIbl, ONITHMAJIbHbIE 110 KOHYCY K .

Onpenenenve 1. Ucxon x* | i N Ha3pIBaeTCA ONTUMAJIBHBIM 110 KOHYC B 3aJa4e
LnpenencHue 1. yey

BEKTOPHOIf onrumusarmn (1), ecam s moGoro ucxona x| X u3 toro, uro  f(X) 3 F(X*)

cimeayer, uto X=x*. IlocmenHsas HUMINUKALUSA PABHOCHIBHA TOMY, 4TO
"xl X, xt x,x- xX*| K. Ecm ans konyca K Boimonseno Bkmoderne R | K, 1o on-

TUMaJIbHOE perienue X* | X OyneM Ha3bIBaTh MaKCUMaJIbHBIM IO KOHYCY. B 3TOM citydae, ecnu
paccMmarpuBarh ONTHMAaIBHOCTh OTHOCHTENIBLHO KOHYca - K , TO pelieHue OyaeM Ha3blBaTh MUHH-

MaJIbHBIM IO KOHYCY K . MHO>XECTBO ONITHMAJIBHBIX MM MAaKCHMAaJIbHBIX (MI/IHI/IMaJ'H)HI)IX) I10 KOHY-

cy K pelueHmii 3a1aun BekTopHOi orramusammi (1) o6osnasaercs X | X (X. | X).

3ameyanue 1. OnpenereHue ONTUMAIBHOTO MO0 KOHYCY PEIICHHS SBJISICTCSA TOCTATOYHO 00-
M. OHO BKITIOUAET B ce0s, KaK YacTHBIH cirydai, [TapeTo —ontumainbsHbie pemieHue. J{eficTBuTerns-
HO, TAKOE PEIICHHE MTOTyYaeTCs B ONPEACICHUH 1, ecii B KauecTBe KOHYCa IOMHUHUPOBAHHUS HCIIONb-

3oBath koHyc R u3 (4).
3ameuanue 2. B kauecTBe pelleHus 3a/a91 BEKTOPHON onTuMusanuy (1) Takxke MCHONb3YIOT

ontumanbHble 1o Crelitepy pemenns [4, c. 67]. UMenHo, nexon x* | X Ha3bIBaeTcs MaKCHMAallb-
ubiM 1o Crieitepy B 3aaue Bextopoit ontumumsammu (1), ecrm " X1 X, $il {1,...,m}, uro

f. (X) £ . (X*) . MakcumanbHocTs 10 CrieiiTepy BblesieHHOrO Hexona X* | - X 03HAuaer, 4To HeT

JApyroro ucxoga, BEKTOpHasA OLCHKAa KOTOPOIo IO BCEM KPHUTCPUIM 60J'H)H_Ie, YEM Y BBIJACICHHOI'O
ucxonga. BaMETI/IM, YTO MaKCUMaJIbHOCTH 110 CneﬁTepy SABJIACTCA MAaKCUMAJIbHOCTBIO IO KOHYCY UIA

Kxouyca tomunuposarns R u3 (5).

3amevanue 3. B MHOrokpuTepuanbHoii 3aaaue (1) onpesensercst A —ONTUMaIbHOE PEIICHHE

[4, ¢.187]. [TycTh 3aaHa OCTOSIHHAS KBaJpaTHast MaTpHUIia A = (a”) nopsaka I CIION0XKUTENb-
HBIMH JIIEMEHTaMH, T.e. &; > 0,i, ] =1,...,m. Takas marpuma A\ BBLIENAET B BEKTOPHOM IIPO-

crpanctee R™, M3 1, MHororpanubiii koHyc coracto (3). DTOT MHOTOIPaHHbIH KOHYC, a, 3HAYMT,

U TIONIOKUTENTbHAS MaTpHUILIa A , ONPEACISIOT BEKTOPHYIO YIIOPSAA0YeHHOCTE coracho (2). Mcxon B
3ajade (1), onTUMabHBINA OTHOCUTENHHO TAKOU YIIOPSIIOYCHHOCTH, HA3bIBACTCS A — ONITUMAaIIbHBIM
B 3a/1a4e BeKTOpHO# ontumusanuu (1). V3 onpesenenuii ciemyet, 4To A - ONTUMATBHOCTh SKBUBA-

JICHTHA ONTHUMAJIBHOCTH MO KOHYCY, KOTOPBIi OMpe/IeNéH MoNoKUTEeIbHOH MaTpuleit A B (3).
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3aMeTHM, YTO ONTHMAIBHOCTD MO KOHYCY Oonee o0Ilee NOHATHE, YeM /\ — ONTUMAaJIbHOCTb.
JlelicTBUTENbHO, MHOTOTPAHHBIN KOHYC, 3a/IaHHBIM TIOJOKUTEILHOM MaTpHIIeH, C IOMOIIBIO KOTO-
poro onpenensercad A — ONTUMAJIbHOCTh, HE HCUEPIIBIBAET MHOXKECTBA BCEX BBIMYKIIBIX, 3a0CTPEH-
HBIX, BBICTYIAIOIIUX KOHYCOB B BEKTOPHOM MPOCTPAHCTBE Rm, m3 1.

Yr1eepkienue 1. [lycTh B MHOTOKpUTEPHATIBHOM 3amaue (1) MHOXKECTBO JAOMYCTHUMBIX UCXO-
i . m
J0B X | R" KOMIIAKTHO, BEKTOpHAas (DYHKIIMs BBIMTpHILIA f: X® R™,m3 1 uenpepoisua,

KOHYC JIOMHHUPOBaHUs K SBJIAETCS BBITYKIIBIM, 3a0CTPEHHBIM, BeICTyMatomuM B R™. Torna B (1)
CYIIECTBYET UCXOH, ONTHUMAJbHBIN MO KOHYCYy K .

Jloka3arensCcTBO CleAyeT U3 CYLIECTBOBAHUSA THMIIEPINIOCKOCTH B R™M, pa3iensiomen KoM-
MIAKTHOE MHOKECTBO X U COOTBETCTBYIOLIMH KOHYC K .

Y1BepkieHue 2. PaccMarpuBaeTcss MHOTOKpUTepHabHas 3a1a4a (1) u KOHyChbl JOMHHHPOBA-

mua K, K,. Tlycts X; [ X,X; | X MHOXecTBa MCXOIOB, ONTHMAIBHBIX IO KOHYCY

*

R N
K,, K, coorserctsenno. Tormaus K, | K, cnenyer sxmouenne X, | X, .

HelictBuTensHo, nycth  X* | X;. Torma, cormacHo omnpeaencHuo 1,
"X X, x- x| K,. Toyenomo K, | K, ,3maunr X- X*| K,. Tlocnennee oznaua-

SO N
er,yro X*| X, . Cnenosarensuo X ; | X, 4ro u TpeGoBanoCh HOKA3ATH.

17
U3 yTBepsKaeHus 2 cileayeT, YTo B 3ajaue BEKTOpHOH ontumusanuu (1) onTuMaibHble 110
TTapeTo MCXO/BI ABISIOTCS YTOUHEHNEM ONTHMATBHBIX 1o Crieiitepy nexono, Tk. R™ 1 K™, V-
BepsKIeHne 1 MOYKHO MPUMEHHTh K MHOTOrpaHHBIM KoHycaM u3 (3). Torna nomydaem
Y1Bepskaenue 3. PaccMarpuBaeTcss MHOTOKpUTepUabHas 3a1ada (1) 1 MHOrorpaHHbIH KOHyC
nomunuposanus K :{XT R™| Ax® 0,.} cueorpunarenshoii matpuueii A (3). Torna maxcu-

MaJIbHBIC IO KOHYCY K HUCXOOBI ABJIAKOTCA OIITUMAJIbHBIMU 110 HapeTo.

OnruMansHocTh 1o I1apeTo ABIAETCS ONTMMAIBHOCTBIO TI0 MHOrorpanHomy konycy K™,
onpe/IeNEHHOMY e/IMHUYHOM Marputieii E B (4). PaccMoTpuM cructemy U3 M OHOPOAHBIX Hepa-

BEHCTB, KOTOpas 3a7aéTcs B MaTpudHoii Gopme AX 3 Om . J1ns1 1r000¥ HEOTPHUIIATEIBHON MATPHIIBI

A ocCICaHsAs CUCTEMA ABJIACTCA CICACTBUEM TpPIBPIaJ'ILHOﬁ CHCTEMBI M JTHMHEHHBIX HEPABCHCTB

AX3 0_.9r0o3nauaer,uto R™ | K. Toraa mo yrBepkaeHuI0 1 KaskIoe OMTUMANTBHOE IT0 KOHY-
m

ca K peuieHue SBISETCs ONTHMANBHBIM 110 [1apero, uTo 1 TpeboBaoch 10Ka3ars.

Taxum 006pa3oM, ONITUMANTBEHOCTD TI0 KOHYCY SIBJISIETCS YTOYHEHHEM oNTuMalbHoro 1o [ape-
To pemieHus. Taxol MoxXo MO3BOJSET COKPATUTh MHOXKECTBO NPETEHIEHTOB HA ONTHUMAJIBHBIN HC-
xof. B Toxxe Bpems mpenrnodTreHue Mo KOHYCy MOPOXKIAeT ONpeeléHHbIE BONPOCH], CBA3aHHBIE C
HAWITYYIIAM perenreM 3anaun (1). Bo-mepBbix, Kakie CBOMCTBA, KAKOH COMEPIKATEIBHBIA CMBICIT
HMMEIOT ONTHMAJbHBIE 110 KOHYCY pEIlICHHEM, YeM OHH BBIIENAIOTCS CPENU MapeTOBCKUX peIIeHUH.
Bo — BTOpBIX, KakuM 00pa3oM BHIOMPATh KOHYC JOMHUHUPOBAHHMS, BEb TAKUX KOHYCOB OECKOHEUHOE
MHOXECTBO. B — TpeTpux, Kak yTOYHATH ONTHMAJILHOE IO KOHYCY PELIeHUE, eClIU TaKUX peleHnit
JIOCTaTOYHO MHOTO.
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PaccMOTpuM KOHYC JOMUHHUPOBAHMS, MPEACTABICHHBIN MHOTOTPAHHBIM KOHYCOM (3) ¢ Heo-
TPUIIATEIFHON HEBBIPOXKACHHOM KBaJpaTHOW MaTpuueil A = (a1J ), I,] =1...,m. He YMEHbILIAst

OOIIIHOCTH MOKHO CUMTATh, YTO MAaTpHlld A ABJISETCS CTOXACTHYECKOM
[6, c.381]. Y Takoii MaTpuIbl

aa=li=l.m ©6)

[Ipon3BOIBHYI0 HEOTPULIATEIBHYIO HEBBIPOXKACHHYIO MAaTPUILy MOKHO IPUBECTU K YCIOBHUIO
(6), BBIHOCS U3 KaXI0# CTPOKH COOTBETCTBYOIINI MHOKHTENb. XOTS MaTPHI[A TIPH TAKOM Ipeobpa-
30BaHUM U3MEHUTCS, HO KOHYCHI TOMUHHPOBAHUS IJIs1 HCXOIHON M NMPeoOpa30BaHHOM MaTpHIl OymyT
COBIIAJATH.

PaccMOTpUM MPOU3BONIBHYIO | — YIO CTPOKY CTOXaCTHYECKON MaTpHIBl A

(31,8 80), & 1,8 =1 820, i,j=1..m

HpI/I OINpCACTICHNNU OINTUMAJIBHOCTU 11O KOHYCY 3JICMCHTbDI JTOM CTPOKH YMHOKAIOTCS COOTBET-
CTBCHHO Ha 3HAUYCHUA KPUTCPUCB, IPECICTABJICHHLIC B BeKTOpHOﬁ q)yHKHI/II/I BBIMI'pBIIIA U CKJIaAbIBa-

rorest. Kakaast crpoka MaTpuusl A HaéT HOBbIH | - prgf kpurepuit F . Ilpu stom snement
O£ h £1 510it cTpoku sBIsETCH “BECOBBIM KOO(D(HIHEHTOM” , T.6. MHOKHTENCM HIIH BECOM C

KOTOPBIM UCXOJHBIN KPUTEPUA f i (X) BXOJIUT B HOBBIM KPUTEPUIA

F()=a,f()+a,f,0)+...+a,f,(x).
Ecnu Kakoi — To 3MEMEHT B | - o7y CTPOKE MaTpHIIbl PaBeH Hymio, T.e. &; = 0, 1o HoBEI

KpI/ITepI/Iﬁ Fi HE 3aBUCHUT OT 3TOI'0 MCXOJHOI'O KpUTCPU f IE

Kaxxmas cTpoka cToXacTHUECKOM MaTpHlbl A onpesesnseT HOBBIM kpuTtepuid. B Toxe Bpems

COBOKYITHOCTb CTPOK MaTpHIBI A\ TPEACTABISIET HEOPENeNEHHOCTh OTHOCUTEIBHO 00IIei UToro-
Bol 1enu. CTpOKU MaTpPUIIbI MOXKHO TMPENCTABIISITh, KAK MHEHHUSI HECKOJIBKUX JKCIIEPTOB OTHOCH-
TEJILHO UTOTOBOM IENU. DKCIEPTHI MO-Pa3HOMY BUAAT KOHEUHYIO I1€Jb, IIOATOMY CTPOKH MaTpPHIIbI
JIMHEHHO — HE3aBUCHMBI (MaTpHIla ABISETCS HEBLIPOKIECHHOW). B TOke BpeMsi MHEHHE IKCIIEPTOB
SIBIISICTCS BaXKHOM MH(GOpPMAIIUEH U MO3BOISIET COKPATUTh MHOKECTBO IMPETEHICHTOB HAa ONTUMAaJIb-
HOE pelleHHeE.

B 3ajaue BextopHO# onmTumu3aimi (1) oNTUMaIbHOE MO KOHYCY PElIeHHE, OTHOCHTEIBHO

MHOT'OT'paHHOI'0 KOHYyCa TOMUWHHUPOBAHUA K us3 (3), MOXHO pacCMaTpuBaTh, Kak OIITUMAJIBHOC I10

IMapeTo pemenue 115 BektopHoii pyrxuy Bemrpsima AQ f 1 X ® R™.3necs A0 f xommnosu-

uust oroopakennii f 1 X ® R™, A:R™ ® R™. Torna onrumanshoe 1o konycy K (ompene-

néuHoMy Marpuiieit A) penierue B 3ana4e (1) paBHOCHIBHO onTUMaibHOMY 10 [TapeTo pereHHto
B 3aJ1a4€ BEKTOPHOM ONTUMU3AIIH

E X, Aof(x) . 7
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Paccmorpum MonenbHbIN npuMep, IPUMEHEHHU ONTUMAIBHOTO 0 KOHYCY PELeHUs] B MHOTO-
KpUTEpHaJIbHOM 3ajade.
Ipumep. PaccmarpuBaercs AByXKputepuaibHas 3aqada (1), rie MHOKECTBO JOMYCTHMBIX

ucxonoB X = R Y = [0,1] ’ [0,%]- DTO MHOXKECTBO MPEICTABIICHO Ha puc. 1. 3a1aH BEKTOp-
HBIA KpUTEpUit

f(r,a) =(f(r.q), f,(r,q)) =(rcosq, rsinqg).

3necs nonmyerumsre nexoxer (1,9) 1 R™Y =[0]]" [0, %] IIpeanonaraercs, 4To B IBYX-
KPHUTEPUANBHON 3a/1a4e BEIOHPAET UCXOM TaK, YTOOBI JOCTABUTH BO3MOKHO OOMIBIIHE 3HAYEHHS 000~

um kpurepusm: f,(r,q) = rcosq v f,(r,q) = rsing. Otu xpurepuu ABIAIOTCA MO3UTHB-

HeIMU. Takast JABYXKpUTCpHAJIbHaA 3a/iaua MpeACTaB/ICHad, KaK CUCTEMA B

¢ [01" [0,%], (rcosqg, rsing) . (8)

OreHouHas CTPYKTypa B 3a1a4€ ONPENEISIETCs B 00IaCTH IOCTHKUMOCTH
f(X) ={(f,, f,)T R’ f,=rcosq, f,=rsing, (r,g)T R"Y =[01] [O,%]}.

f? \I‘%Jl

- B(1 087)
)7 204, %s) der G
/] 5 CEW P2 YET)
f/é C(4 44) | A M(GiiF s Vi)
7 F o 1 4,
P«é- £ Puc. 2

BallaH MHOl"Ol"paHHBIﬁ KOHYC JOMHHUPOBAHUA

K ={x] R*|Ax= 9
§4 1£ Oy
v .
Konyc K o6pasyior Bektopel X = (X, X, ) , Koop- - |2z fiifr )
HAThl KOTOPBIX YIOBJICTBOPSIIOT CHCTEME HEPaBEHCTB A | n (% z)
&

3x, +2X, 3 0,
4x, +Xx, 3 0.

1

i
MHororpaHslil koHyc gomuHupoBaHus K u3 (9) Bn 3.

TIPEJICTaBIIeH Ha pHC. 3.
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OtMeTHM, YTO B JaHHOM Ciydae BaxHOCTh (Bec) kputepues f, u f, ouenuBaercs nepsev
SKCIIEPTOM B OTHOIIEHHH 3.2 M BTOPHIM 3KcneproM B oTHoureHuu 4:1. B 3amgade TpeOyercst HaTH
WCXOJIbl, ONTUMAIILHBIE OTHOCUTEIBHO KOHyca K , B COOTBETCTBHH C orpenesieHneM 1.

PaccMoTpuM OLIEHKH TOMYCTUMBIX MCXOJIOB, ITPEICTAaBICHHbIE Ha puC. 2. Pacronoxum KoHyc
JIOMHHHPOBAHUA B R2 TaK, YTO €r0 BEpIIMHA COBNAJAET C OLEHKOI HekoToporo mcxona. Ecim B

3TOM CiIydae MHOKECTBO TOUEK KOHyCa HE MepeceKaeTcs ¢ MHOKECTBOM OLIEHOK BCEX JOMYCTUMBIX
HCXO0/I0B (32 UCKITFOUEHHEM 001l BEPIINHBI), TO COOTBETCTBYIOIIUM HCXO/ ABIAETCS ONTUMAIIEHBIM

10 KoHycy K . B COOTBETCTBUH C 3THM ONTHMAJIBHBIE IO KOHYCY HCXOMbI PACTIONOKEHBI HA CTOPOHE
AB (puc. 1) u ux ouenxu na xyre PNMQ ( puc. 2). B s1om ciydae r* =1 . Boienum na ayre
OLIEHKH, ONTHMAaJIbHBIE 10 KOoHYcy. OHu pacnionoxkensl Ha yaactke 1yru MN (puc.2). B mpoctpan-

CTBC KpUTCPUEB KOOPANHATHI TOYKU N (TO‘IKI/I M ) HaXoIATCA U3 YCIIOBUA

- 4 - 3

- 12 1 ( - 12 __E)'

INomy4yaem KOOpAMHATHI TOUEK N(le 1 sz) = (y\/ﬁ’%\/ﬁ) (M( flM , sz )=

(%E’%/l_s)) Ha nyre MIN (puc.2) npencraBieHbl BCe OLEHKH, ONTHMAIBHBIE 1O

KOHYCY. ITIM OIICHKaM COOTBETCTBYIOT OIITUMAJIbHBIC NCXO/IbI. Ha PUCYHKE 15t HUCXOObI COCTABJIA-

tot orpe3kok CD . Koopmunatst Touku C (Touku [) ) HaWaAEM U3 yCIOBUSA

* * rx o *) — * 0 r¥ g 0y = 3 2
(r*cosg*,r*sing )_(y\/ﬁ’}/\/ﬁ) ((r*cosq’,r*sing )—(/JE’/JE))'
YuutsiBast, 4To * =1, [ 3HAYCHUA (] I [0,%] MIOTy4aeM ypaBHEHHUE
tgg* = % (tgqo = %) Torna Q* = arctg}{1r (q° =arctg %).HaKOHeH,

Haxonum koopauHatel Touek C(r*,q*) = (L, arctg %) u D(r*,q*) = (L, arctg %) I1n

TOYKH IMPEACTABJICHBI HA PUCYHKE 1.
B JJAHHOM NPpUMEPEC MOTYUCHBI BCEC MAKCUMAJIBHBIC 110 KOHYCY MCXO/bI

(r,q*), r*=1, arctg%rEq*Earctg%.

Onu uzo0pakeHs! orpeskoM CD Ha puc.l. MHOXECTBO COOTBETCTBYIOIIUX OIICHOK

(f,, 1)1 {(r*cosq*,r *sing*)| r* =1, arctg ¥, £q* £ arctg 24}

ykazaHbl nyroii MN Ha pucyske 2.
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OTMeTHM, YTO B JIAHHOW MHOTOKPUTEPUAIIBHOM 3as1ade (8) MakCHUMabHbIE [0 KOHYCY PEIICHHs
SIBJISTFOTCSL yTOYHEHHEM MaKCUMaITbHBIX 110 [ [apeTo perenuid. [{eficTBUTenbHO MapeTOBCKHUE UCXObI ITPE-

crapysores orpeskom AR Ha pucyrke 11 ux ouenxu — Beeit myroii PNMQ na pucynxe 2.
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Jlobapés /1.C.

ABTOMATHOE MOJIEJIUPOBAHUE ITIOBEJEHUS YEJIOBEKA
HA ITPUMEPE 3AJIAYH O " IBYPYKOM BAH/IUTE"

[ocranoBka 3ajaun. TpeOyeTcst MPOBECTH MAaTEMATUYECKOE MOJICINPOBAHHUE ITOBENICHUS Ye-
JIOBeKa B UTpe ¢ “IBYpyKuM OaHauToM” . B KauecTBe 00beKTa MCCIeOBaHUS (MTPOKA), TIOBEICHHS
KOTOpOTo OylieM M3y4aTh, HCIOIb3YIOTCS KOHEUHBIE aBTOMATHI; HE IyTaTh C “ IBYPYKUM OaHaUTOM” -
UTPOBBIM aBTOMAaToM. [Ipenmonaraercs, 4To aBToMaT paboTaeT B IUCKPETHBIE TAKThI BPEMEHH

t=12,.T.
B o6mem ciydae, aBToMar (MOJeNs Urpoka) MpeacTaBisieT co00i CTPYKTypY:

A=<F ,F,Sfy >,

e F ={J 1) el n} - MHOXECTBO BHYTPCHHHX COCTOSHHH, F = { fl, fz . fk} - MHO-
JKECTBO BBIXOJHBIX CHIHANOB (1eicTBHil), S = {Su S,yeen S} - MHO)KECTBO BXOJHBIX CHTI'HAJIOB,

f u Y - GyHKUMM CMEHBI COCTOSHUI U AEHCTBUN aBTOMATa COOTBETCTBEHHO. DYHKIMY f u Yy

3a4arT CI/ICTeMy KAaHOHHUYECCKUX ypaBHeHI/Iﬁ aBTOMATa.
j @+ =f[ @), s(t+D)]
f®=yfi ]

PaccMmotrpum moBezieHHe apToMara (Mrpoka) BO BHEIIHEH cpene (MTpoBOi aBToMar “ IBypyKHit
GaHauT”). ITO O3HAYAET, YTO BHIXOJHBIC CHTHAIBI (ICHCTBHUS) aBTOMATA ABJISIFOTCS BXOMHBIMH JIJISI
cpenbl (puc. 1). Peakuust cpensl, BOCIPUHAMAEMbIC aBTOMATOM KaK BXOMHBIC CUTHAITBI, Pa30HUBAOTCS

N
7
A~

Ha JIBa KJIaCCa: BBIUTPBIII (Sl(t) = +1) u npourpsim (S, (t) =-1.
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