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OBIIAA XAPAKTEPUCTUKA PABOTEI

AKTyaJbHOCTh TeMbl. PaccMaTpuBaroTcsi 3aJadu, B KOTOpBIX Tpebyercs
HalTH pelIeHre Ha OCHOBE aHajn3a OO0JIbLIOro 00beMa HAKOIUIEHHBIX 3HaHUi. K
HUM OTHOCATCS 3a/Jayd KiacCU(UKALMM, Paclo3HABaHWs W IMPOTHO3UPOBAHUS,
BO3HUKAIOIIME B PA3IUYHBIX IUIOXO (POPMANIM30BAHHBIX OOJACTIX TaKWX, Kak
MEAMIMHCKasl JAMAarHOCTHKA M MPOTHO3UPOBAaHHE, 00pabOTKa COIMOJIOTMYECKON
uHbOpMaIlMK, TEXHUYECKOE U TEO0JOTHYecKoe MPOrHO3MpPOBAHHUE, aHaIHU3
OaHKOBCKOW AESITENbHOCTU U.T.J. [/ pelieHus: mepeyrclieHHbIX 3aa4 YCIEIIHO
OPUMEHSAIOTCS METOAbl PAclO3HaBaHWA O00pa3oB, B YAacCTHOCTU METOJIbI,
OCHOBaHHbBIC HAa O0YUYEHHUH MO TPELICCHTAM.

[locraHoBKa 3ajaud paclo3HaBaHUS 10 MPELENIEHTaM 3aKI4aeTcs B
cienytomeM. Mccnmenyercss HEKOTOpOE€ MHOXKECTBO 00beKTOB M, mpo koTopoe
U3BECTHO, YTO OHO MOXET OBITh Pa30WTO Ha HEMEpeceKarolrecs MOIMHOKECTBA
(xmaccw) Ki,...,K;, | = 2. Tlog mupeneaeHTHoU (oOydaromieit) wuHbopMarmeit
MOHMMAETCS COBOKYIMHOCTb MPHUMEPOB OMUCAHUM H3Y4aeMbIX OOBEKTOB,
NOJly4YE€HHAas HA OCHOBE M3MEPEHMsI WM HAOJIIOJIEHUS pAla XapaKTEPUCTUK ITHUX
OOBEKTOB, @ TaKXKE T€ «OTBEThI», KOTOPBIE JOJDKEH ObLI OBl JaTh «HUAEaJIbHBINY»
ITOPUTM, pemias 3afady Kilaccupukamuu A 3aJaHHOW COBOKYIHOCTH
onucanuil. llognexamue W3MEpEHUI0O WM HAOMIOACHUIO XapaKTEPUCTUKU
Ha3bIBAIOTCS MpU3HAKaMH. TpeOyeTcs yMeTh KIacCU(PUUUPOBATH OOBEKTHI, HE
BOILIEIINE B 00YyYarollyl0 BBIOOPKY, T.€. TIO MPU3HAKOBOMY OMMCAHUIO Ka)JO0TO
TAKOro OOBEKTa OINpEAeNsATh, KaKOMy Kiaccy OH HNpuHaIexkuT. daktuuecku
HY>)KHO CpPaBHUTh BHOBBH MNPEABSBICHHOE OMHCAHHE C MaTepuaioM OOydYeHHSI.
Cy11ecTBYIOT pa3Hble MHEHHSI O TOM, KaK MPOBOAUTH 10J00HOE CpaBHEHHUE.

Pa3BuBaemblii B JaHHOM paboTe MOAXOJ K 3ajlaue pacro3HaBaHUS 10
npereaeHTaM 0a3upyercss Ha MPUMEHEHUHU ammapaTa TUCKPETHONW MaTeMaTHUKU C
UCIOJIb30BaHUEM JIOTUYECKUX M aIredpo-JTOTMYECKUX METOIOB aHalli3a JaHHBIX.
OcHoBBI TpoOsieMaTHKK ObuIM 3aji0okeHbl B paborax C.B. fA6nonckoro, HO.U.

Kypasnésa, M.H. Baitnusaiira u M.M. bonrapna.



Hcnonp3oBaHue ammapara JUCKPETHOW MaTeMaTUKH s pelIeHus
NPUKIATHBIX 3a7a4 PaclO3HABaHUS HMMEET UENbId pAl JOCTOMHCTB, K YHUCIY
KOTOPBIX, TPEXKJE BCETO, CIEAYET OTHECTH BO3MOKHOCTH IMOJTYUYEHUSI pe3yjibTaTa
IpU OTCYTCTBUH CBEICHUHN O (PYHKIMSIX paclpeneicHUs U NpU HAIUYUU MaJbIX
oOydaronux BbIOOpoK. He Tpebyercst Takke 3ajaHue METPUKH B MPOCTPAHCTBE
ONMHUCAaHUK 00BEKTOB. B NMaHHOM ciydae IJIsi Ka)JOro IMpHU3HAKa OIpeAeIIseTcs
OunapHast GyHKIUS OJU30CTH MEXIY €ro 3HAUCHUSMH, TO3BOJIAIONIAs Pa3InyaTh
00BeKTHI U X nojgonucanusi. OcobeHHo 3¢ PeKTUBEH paccMaTpuBaeMbli OAXO/ B
cIy4ae JTUCKPETHOW  (I[elouYuciIeHHOW) WHGOpPMAMK HU3KOM  3HAYHOCTH,
HaIrpuMmep, OMHapHOM. BemecTtBeHHO3HAaYHAs uH(popMarus 4acTo
paccmaTpuBaeTcsl Kak LIEJIOYUCIICHHAs BBICOKOM 3HauyHOCTU. [l0o3TOMY akTyanbHOM
SIBIISIETCS 3a/1a4a KOPPEKTHOTO MOHIKEHUS 3HAYHOCTH MCXOIHBIX 1IEJTOYUCICHHBIX
JTAHHBIX.

BaxueimMu 111 paccMaTpyuBaeMOro HaIpaBJiCHUS SIBISIIOTCS BOMPOCHI
3¢ (HEeKTUBHOTO TMOWCKAa KOHBIOHKTUBHBIX 3aKOHOMEPHOCTEH B MPHU3HAKOBBIX
OINKCaHUAX 00BEKTOB, KOTOPbIE UTPAIOT POJIb FJEMEHTAPHBIX KiIaccudukaTopos. B
pelaronieM MpaBWie HCHOJb3YETCA MPOLEIypa TOJOCOBAHMS IO KaXAOMY H3
INOCTPOEHHBIX 3JIEMEHTapHbIX KiaccupukaropoB. Kak mpaBuiio, KOppeKTHOCTh
pPacmo3HAIONIETO0  aJropuT™Ma  (CIIOCOOHOCTh  MPABUIILHO — KIACCU(DHUIIMPOBATH
00BEKTHI U3 00yUarolel BHIOOPKH) 00€CTIeYMBACTCSI KOPPEKTHOCTHIO KAXKIOTO U3
HNOPOKJAEMBIX 3JJIEMEHTApHBIX KJIACCU(PUKATOPOB, UYTO SBISETCS OCHOBHOM
JIOTUYECKOTO CUHTE3a PACIO3HAIOIIMX MTPOLIEYP.

B [1] mpeanoxena nuest nOCTpOEHUsI KOPPEKTHBIX NPOLIEYP PACTIO3HABAHUS
Ha 0a3e MPOU3BOJBHBIX 3J.KJI., TO €CTh JJLKI. HE0O0A3aTeNbHO SBISIOLIUXCS
KOppEKTHhIMH. B KadecTBe KoppekTupymomei (yHKIIUN pacCCMOTPEHAa MOHOTOHHAs
oyneBa ¢ynkums. [Ipemmaraemerii B [1] mogxon coueraer anreOpanueckue H
JOTHYECKHE METOJbl TMOCTPOEHUS KOPPEKTHBIX PACMO3HAIOUINX MPOLEIyp
(anreOpo-ymorudeckuii  moaxoia). Bompockl, Kkacaromuecss TOCTPOCHHUS U

HCCIICIOBAHUA KOPPCKTHLIX TIIpoHCcAyp pacClo3HaBaHusd C HCIIOJb30BAHUCM



anreOpo-I0rHUYEeCKOro MOAX0/a SABIAIOTCS AKTyaJbHBIMH, MOCKOJBKY paHEee 3TH
BOIIPOCHI B JOJDKHOW CTEIEHU HE PACCMATPUBAIINCH.

[IpakTHyeckoe UCHOJIb30BAaHUE JIOTMYECKUX TMPOLENYyp pPAaClO3HABAHUS
HaIllpsIMyI0 CBS3aHO CO CHIDKEHHEM HWX BBIUYMCIUTENBHONW CHOXKHOCTH. [lpm
0onbIION pa3MepHOCTH oOOyuaromed BbIOOPKM BO3HHMKAeT HEOOXOAUMOCTb
paccmaTtpuBaTh  TpyJHOpEUIaeMble  TUCKPETHbIE  3ajayd. IJTO  3aJauu
npeoOpa3oBaHusl HOPMAIBHBIX (OPM JIOTUYECKUX (HYHKIUN U MOMCKA MOKPHITUN
OyJIEeBBIX U LIEJOYUCICHHBIX MaTPULL.

E.B. JIrokoBOM TIpEJIOKEH MOAXOA K  PELIICHHI0  YKAa3aHHBIX
NEPEYUCIUTEIBHBIX ~ 3a7a4, OCHOBAaHHBIA HA TOHSATHUA  ACHMITOTUYECKU
ontuMaibHOro anroputma. [loka3aHo, 4TO MpHU OMPENEIEHHBIX YCIOBUSX MOYTH
BCEI/la MCXOAHYIO 3aJadyy Z MOXKHO 3aMEHMTb Ha Oosiee MpOCTyro 3aaauy Zq,
3¢ (EeKTUBHO PEIIaEMyI0 U TaKylO, 4TO, BO-IIEPBBIX, MHOXKECTBO PEILICHUN 3ajauu
Z4{ COIEPKUT MHOXKECTBO PEIICHUH 3a7auu Z, U, BO-BTOPBIX, C POCTOM pa3Mepa
3aJja4i Z YUCJIO €€ PEeUIeHUM aCUMITOTUYECKH PaBHO YMCIYy pELeHUl 3a1a4uu Z;.
JlaHHBIA MOJAXOJ XOPOIIO 3apEeKOMEHJOBaJl ce0s NpU PEIICHUU MPaKTUYECKUX
3amay. B Tex cnywasx, Korga He YJIaercs MOCTPOUTh ACUMIITOTHYECKUE
ONTUMAaJbHBIE AJTOPUTMBI JJIS 3a]a4 MOMCKA TYHMUKOBBIX MOKPHITHI OyJIeBbIX U
LEJIOYUCIEHHBIX MaTpull (MpeoOpa3oBaHMUsl HOPMAJIBHBIX (OPM JIOTUYECKUX
byHKIU), uMEeT CMbICT TpeAbsABIATH Oojee ciabble TpeOoBaHUS K
3 PEKTUBHOCTH aaTrOpUTMA.

[Ipy KOHCTPYMPOBAHMM JIOTUYECKUX MPOUEAYpP pacloO3HABaHUS W
IpeBapUTEIbHOrO aHalIu3a 00yJaroIie BBIOOPKU YaCTO BO3HUKAIOT IUCKPETHBIE
ONTUMU3ALMOHHBIE 3a1aud. [l UX pelleHus HapsAy C METOJaMH UMEIOUIUMHU
TEOPETHUYECKOEe OOOCHOBaHME HEOOXOAMMO pa3padaThiBaTh 3BPUCTUUYECKUE

MTOAXOIbI TAFOIITHE XOPOIIee MPUOIMKEHHOE PEIICHHE.

1. E.B. [HwoxoBa, FO.H. XKypasnes, K.B. PynakoB. O0 anredpo-ioruueckom
CHUHTE3€ KOPPEKTHBIX IMPOLEAYp paclo3HaBaHUs Ha 0a3ze 3JIeMEHTapHBIX

anroputmoB // JK. Beruuci. MateM. u MmateM. ¢pusz. 1996 T. 36 Ne 8 C. 215-223.



Henu m 3agauum auccepTalMOHHON padoThbl. Llenbio auccepTanMOHHON

pa6OTBI SABJIIACTCA Pa3BUTUC JIOTUYCCKOIO M aﬂre6p0-nor1/1qe<:1<0r0 aHaJli3a

JaHHBIX.

B paMKax MMOCTaBJICHHOM 3aJa4u OBLIH BBIICJICHBI CJIICAYIOIIHNC OCHOBHBLIC

HalIpaBJICHUA HCCHeﬂOBaHHﬁ.

1. Pa3pa60TKa HOBBIX ITOAXOJ0B K ITOBBIIICHHIO 3(1)(1)CKTI/IBHOCTI/I peuICHuA 3aa491

paclio3dHaBaHusg 1O MpCOCACHTaM MCTOAAaMH  JIOTHYCCKOIro H anrero-

JJOI'MYCCKOI'0O aHaJIM3a JaHHbIX.

1.1.

1.2.

[locTpoeHne ©  HCCIIEIOBAaHUE  HOBBIX  MOJENEH  KOPPEKTHBIX
pacmo3HalIIMX Mpoleayp Ha 0a3e MNPOU3BOJBHBIX 3JIEMEHTAPHBIX
KJIACCU(PUKATOPOB.

Pa3BuTne METOI0B KOPPEKTHOTO MOHMUKEHUS 3HAYHOCTH [EJT0YMCICHHBIX

JAaHHBIX B 3ada49aX paCIliO3HaBaHUAI.

2. HOJ’IY“IGHHG HOBBIX PC3YJIbTATOB, KaCAOMINXCA CHHIKCHUA BBIYHCJIMTECIbHOU

CJIOKHOCTH JIOTUYECKUX MTPOLEAYP paclO3HABaHUS.

2.1.

2.2.

2.3.

[TocTtpoeHrne TeHETHMYECKUX aIrOpUTMOB, J(PGEKTUBHO pPEIIAIOLIUX
ONTUMHU3ALMOHHBIC 33[]a4H, BOSHUKAIOIINE MPH MOCTPOSCHUH JIOTUIECKUX
IpoLeAyp pacro3HaBaHUs Ha 0a3e JIeMEHTapHbIX KJIACCU(PUKATOPOB.
[Toctpoenne u obocHOBaHHe OS()PEKTUBHBIX AJTOPUTMOB TIOMCKA
TYNUKOBBIX MOKPHITUN OyJEBBIX U LIETOYUCICHHBIX ISl CIlydaeB, KOTJa
HE YyAaeTcs NOCTPOUTh ACHUMIITOTHYECKH ONTHMAJbHBIE AaJTOPUTMBI.
[lonyyeHne  aHaJIOTMYHBIX  pE3yJbTAaTOB  JJIA  3aJadyd  CHHTE3a
COKpAILIEHHOM JU3BIOHKTUBHOM HOPMaJIbHOW (OPMBI  JIOTMYECKOM
byHKINN.

Y COBepIICHCTBOBAHNE TEXHUKH HAXOXKICHHSI ACUMIITOTHUECKUX OIEHOK
Yyclla pELIeHUN TpyIHOpeUIaeMbIX JUCKpPeTHBIX 3axad. [lomyuenue
HOBBIX ACHMIITOTHMYECKHUX OLEHOK JUJISl KOJUYECTBEHHBIX XapaKTEPUCTUK
MHOKECTBAa TIOKPBITHHA IETOYUCICHHOW MAaTpUIlbl (KOJIHMYECTBEHHBIX

XapaKTEPUCTUK JTU3BIOHKTUBHOW HOPMaIbHOW (OPMBI  JIOTUYECKOUN

byHKIUN).



Hayunass HoBu3Ha. Pa3BuT anreOpo-morudyeckuil MOAXOA K CHHTE3Y
KOPPEKTHBIX MNpOLEAYp pacno3HaBaHus. Pa3paboTaHa opHuruHaigbHas MOJIEb
pacro3HarKX NpOoLUeayp, OCHOBAHHAS HA MOCTPOCHUM KOJUIEKTHUBA JIOTUYECKHUX
KOpPPEKTOPOB. JlJI1 CHU)KEHUSI BBIYMCIUTEIBHON CIIOKHOCTA MOJEIN MCIOJIb30BaH
reHeTH4eCcKui noaxo1. Monenp ycnemnHo anpooupoBaHa Ha peaibHbIX 3aja4yax.

Pa3paGoTanbl HOBbIE  METOAbl TOHIXKEHHMSI 3HAYHOCTH  HCXOJIHOM
IEJIOYUCIICHHOW WHGOPMAMK € COXpPaHGHHWEM pa3OWeHHs  00ydJaromiero
MHO>KECTBa OOBEKTOB Ha KJIACCHI.

Pa3BuTel METOABI MOTYYEHUS ACHMOTOTUYECKUX OLEHOK KOJWYECTBEHHBIX
XapaKTEPUCTUK COKPAIEHHOW JAU3IBIOHKTUBHON HOPMAJIBHON (DOPMBI JIOTHYECKOM
bynkuuu. PereHa TEXHUYECKH CIIOXHAs 3ajava IMOJTYYEHHUS ACUMITOTHK JIJist
TUMWYHBIX 3HAYEHUM 4YHUCIA TYNUKOBBIX TMOKPBHITUA W JJIMHBI TYMHUKOBOIO
MOKPBITUS 1EJIOYUCIICHHOW MaTpPHUIIbI B CIIy4ae, KOTJla YUCJIO CTOJIOIIOB MaTpPUIIbI
HE IIPEBOCXOAUT YHCIIa €€ CTPOK.

AHAJIIOTUYHBIE PE3YIIBTATHI ITOIYYEHBI Ul KOJMMYECTBEHHBIX XapaKTEPUCTHUK
MHOKECTBA MAaKCHUMAaJbHBIX KOHBIOHKIIMI JBY3HAYHON JIOTUYECKOW (PYHKIUH,
3aJlaHHOM KOHBIOHKTUBHOM HOopMaibHOUN popmoii (KH®D), B cioydae, koraa 4ucio
nepemeHHbIX B KH® He npeBoCXoauT uncia 3J1€EMEHTAPHBIX JU3bIOHKIINM.

Jlokazana acuMnroTudeckas 3(PGEKTUBHOCTh aJTOPUTMOB TOCTPOCHUS
TYNUKOBBIX OKPBITUH LEJOYUCIEHHON MATPHUILIbI, OCHOBAHHOTO HA NEPEUYNCICHAN
C TOJMHOMHUAJIBHON 3a/IepKKOM «COBMECTUMBIX» HAOOpOB CTOJOLIOB B cllyyae,
KOI'/Ia YUCJIO CTOJOLIOB MaTPHIIbl HE MTPEBOCXOAUT YUCa €€ CTPOK. AHAJIOTUYHBIN
pe3yapTaT IMOJYyYEeH I QITOPUTMOB IOWCKAa MAKCHMAJIBHBIX KOHBIOHKIWN
JIOTUYECKON (DYHKIIMHM, OCHOBAaHHBIX Ha TMEPEYUCICHUH C TMOJUHOMHAIBHON
3aJIEPIKKON «HETPUBOAUMBIX)» KOHBIOHKIIUN ATOW (QyHKIIUH.

Metoabl ucciaenoBanus. B pabore ucmonb3yercst ammapaT IUCKPETHOM
MaTeMaTWKH, B YaCTHOCTH aireOphl JIOTUKH, TEOPHUH JTU3BIOHKTHBHBIX
HOpMaJIbHBIX (opMm Joruueckux ¢GyHKuud. IIpuMeHstoTCsT METoAbl MOCTPOSHUS
MOKPBITUI OYJIEBBIX WM IEJOYUCICHHBIX MATPHUIl, a TAKXKE METOJbl IMOTYYEHUS

ACHUMIITOTUK OJI1  THUIIMYHBIX 3HAUYEHUM KOJIMYECTBECHHBIX XapaKTCPUCTUK
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MHOKECTB HETIPUBOJMMBIX IMMOKPHITUH OyJIeBOW MATPHIIBl U TYIMMKOBBIX MOKPBITHI
LEJTOYMCIIEHHON MaTPULIBI.

Teoperuyeckass U NpaKkTHYecKAasi EHHOCTb. Pe3ynbTaThl, MOJIyYCHHBIC B
JMCCEPTAIMOHHOW paboTe, MOTryT OBbIThb HCHOJB30BAHBI B TEOPETUUYECKUX
UCCJIEIOBAHMSX, KacalOIUXCsl TMOCTpoeHUs dSPGEeKTUBHBIX peanu3auuid s
MoJieNiel JIOTUYECKUX MpoIeayp pacno3HaBaHusi. DG (HEKTUBHOCTD MPEATIOKEHHBIX
MOJIXO/IOB MOATBEPKIECHA PEIICHUEM MPAKTUYECKHUX 3a/1a4.

Anpobauus padoTbl. OCHOBHBIE TOJIOKEHUS U PE3YIbTAThl AUCCEPTALUU

JIOKJIaIBIBAIIMCH Ha 7 KOH(PEPEHUIUSAX !

1. 9th International Conference on Pattern Recognition and Image Analysis:
new Information Technologies (PRIA-9-2008), Hwxumit Hosropon,
centsiopp 2008 r.

2. Bocbmas MexnyHapoaHas KoHbepeHIus «/uckpeTHble MOJENIu B TEOPUU
yOpasJsIoImMX cuctem», Mockaa, anpens 2009 r.

3. Bcepoccuiickas koHdepeHuus «MaremMarndeckue METOJbl pacro3HaBaHUs
obpazo» MMPO-14, Cy3nans, ceats16ps 2009 .

4. BocwpMmas MexaynaponHas KOH(pepeHus «nTennexryanuzanus
oOpabotku undopmaruu - 2010», PecnmyOmukxa Kump, Iladoc, oxtsaOpnb
2010r.

5. Second International Conference «Classification, Forecasting, Data
Mining», bonrapusi, Bapna, urons 2010 r.

6. Bcepoccuiickas koH(pepeHnus «MarteMaTHuecKue METOMbl PacTlio3HaBaHUS
obpazo» MMPO-15, Tlerpo3aBoack, ceHTs10pb 2011 T.

7. Hayunas xoHdpepenuus «JlomoHOCOBCKHME uyTeHUs», I. MockBa, MI'Y,

HOs10pb 2011 T.

Pe3ynbTraThl paboThl JOKIAABIBATMCH U OOCYKAAINCh Ha HAYYHBIX CEeMHHapax
VYupexnaenuss Pocculickoil akagemMun HayK BplunciuTenbHbId HEHTP UM. ALA.

Hopoauunisina PAH u kadgeapsr MaTemaTH4ecKUX METOAOB MPOTHO3UPOBAHUS



dakyapTeTa BBIYUCIUTEIHLHON MaTEeMaTUKH M KHOEpHETHKH MOCKOBCKOTO
rocyaapcTBeHHOro yHusepcurera um. M.B. JlIomoHocoBa.

Hyoankamuu. Ilo teme muccepranum omyOnukoBaHo 11 crareit, B Tom
yucie 4 CTaThbWl B M3JAHUX, BXOJANIUX B MEPEUYCHBb BEIYIIMX PEIEH3UPYEMBIX
KYpHaJOB W W3AaHUi, pexomeHaoBaHHBIX BAK mmg myOnukanud OCHOBHBIX
pe3ynbTaTOB AMCCEPTALMA HAa COMCKAHWE YYEHOM CTENEHU JOKTOpa U KaHauaaTa
Hayk. OmnucaHus OCHOBHBIX pE3yJlbTaTOB, TIOJYYCHHBIX B JIUCCEPTAIUH,
BKJIIOYAJIUCh B HaydHble oTueThl mo mpoektam PDODU 07-01-00516-a, 10-01-
00770-a u B oTueThl Mo rpaHTtaMm mpe3ugeHTa PD mo mopmepkke BeAyIIMX
Hay4gHbIX ko HIIT Ne5294.2008.1 n HIIT Ne7950.2010.1.

Crpykrypa u 00beM padoThl. J[uccepraius COCTOUT U3 BBEJICHUSA, 4 TJaB
U CIHCKa JUTepaTypel W3 67/ HammeHoBanui. OOmmii oobem paboter — 103
CTpaHHUIIBI.

COJAEP)XAHUE PABOTDI

Bo BBegeHnu 00OCHOBBIBACTCS aKTYyaJIbHOCTh TEMBI M OOCYKIAETCS KPYyT
po0sieM, BOZHUKAIOUIUX TIPU TTOCTPOSHUH JIOTUYECKUX MPOIIEAYp paclio3HaBaHUS,
MEPEUUCIISIIOTCS OCHOBHBIE 1I€TTU TUCCEPTAMOHHON pabOThI, TPUBOJAUTCS KPATKOE
U3JTI0’KEHUE Pe3yNbTaToOB, MOJYYEHHBIX B paboTe.

B riase 1 paccMoTpeHa 3aaya MOCTPOCHHS KOPPEKTHBIX MPOLIETyp Ha 0ase
MPOU3BOJIBHBIX ~ DJIEMEHTApHBIX  KiIacCU(UKATOPOB.  BBeACHBI  MOHATHA
KOPPEKTHOTO Habopa dJIEMEHTapHBIX KJIACCU(UKATOPOB ¥  MOHOTOHHOTO
KOPPEKTHOTO Habopa »dJIEeMEHTapHbIX KiaccudukaTtopoB. Paszpaboranbl u
WCCJICIOBAHbl AJTOPUTMBI PACIIO3HABAHUS, OCHOBAaHHBIC HA TOJIOCOBAHWUU II0
KOJUIGKTUBY  (MOHOTOHHBIX) HAOOpPOB  DJIEMEHTApHBIX  KJIACCU(PUKATOPOB
[IpoBeneHO TecTHpOBAaHWE IMOCTPOCHHBIX AJITOPUTMOB Ha PEATBHBIX MPHUKIIATHBIX
3aavax.

3amaua pacro3HaBaHUs MO TPEIEICHTaM pacCMaTPUBAETCS B CTaHIAPTHOM
noctaHoBke. VccrmemgyeTcss HEKOTOpOe MHOXKECTBO OO0BEKTOB M, mpo KOTopoe
W3BECTHO, YTO OHO TMPEACTAaBUMO B BHUJE OOBEAMHEHHUS HETEPECEKAIOIINXCS

noaAMHOXkecTB (kmaccoB) Kj,...,K;. OObekThl MHOXecTBa M ONMCHIBAIOTCS
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HAaO0OpPOM LIEJIOYUCIIEHHBIX MPU3HAKOB Xq, ..., Xy, KaXKABIH U3 KOTOPBIX HMEET
KOHEYHOE YHWCJIO0 JONYCTHMBIX 3HAaueHUW. B kadecTBe MCXOIHOM WH(pOpManuu
JaHO MHOXKeCTBO 00bekTOoB T = {S1, ...,S;,} U3 M, 0 KOTOpPBIX U3BECTHO KaKUM
KjlaccaM OHM  TpuHagiexxkar (oOywaromas  BbiOopka). TpeOyercs 1o
OpEIbsIBICHHOMY Ha0Opy 3HAu€HUH TNPU3HAKOB Xq,...,X,, OIHCHIBAIOLIEMY
HEKOTOPBIN 00BEKT S U3 M, onpenenuTh Kiacc, K KOTOpOMY OTHOCUTCSI OOBEKT S.
OnHUM U3 OCHOBHBIX MOHATUH, UCHOJB3YEMOE IPHU MOCTPOCHHUH JIOTHYECKHUX
IpOLEAYp pacliO3HaBaHUs, SIBJIAETCS MOHITHE HIEMEHTAPHOIO KJIacCU(pUKATOpa.
[ycts H = {X;, ..., X; } - HaOOp M3 7" Pa3JIMYHBIX NPU3HAKOB, 7' < 7, U IIyCTh
o = (0y, ..., 0,), 0; — IOIIYyCTUMOE 3HAYCHHUE TTPU3HAKA xj, mpu i = 1,2,...,7. [lapa
(H,0) Ha3bIBacTCs 21eMeHmMapHviM Kiaccuguxkamopom (AILKIL). Biuzocts

oobekta S = (ay, ...,a,) U3 M usn.xi. (H,o) olleHUBAeTCs BEIMIMHOM

1, ecau aj, = o,

B,o)(S) = {0, B IPOTHBHOM CJIy4ae.

Ilycte U = {(Hy,0y), ..., (Hg,04)} - Habop sn.xn, S € M. JIBon4nblii Habop
(B(Hl,(,l)(S), .y B(Hq’gq)(S)) IPEJICTAaBIAECT COOOM BEKTOp KiIacCH(UKaLUu
o0wekta S HabopoMm U u o0o3HavaeTcs Kak wy (S).

Omnpenesenue 1. HaGop sn.xn. U Ha3piBaeTcsi KOPPEKTHBIM 1Sl Kiacca K,
K € {K;, ..., K;}, ecnu cymiecTByeT QyHKIUS alreOpbl JOTHKU Fyj ;o Takasi, 9To JUIs
Mo0bIX ABYX 00BekTOB S’ m S w3 oOywaromieit BeIOOpKH, Takux 4to S’ € K,
S"" € K BBITOIHSACTCS HEPABEHCTBO

Fyx(wy(S) # Fyx(wy(S"))
(3mech u nanee K = (K; U ...U K)\K).

Oyuxuus Fy g Ha3bIBAETCA JOTMYECKMM KOPPEKTOPOM Kitacca K.

Onpenenenue 2. KoppexktHbiii Ha0op 2.k, U Ha3bIBa€TCI MOHOTOHHBIM
KOPPEKTHBIM JuIa Knacca K, ecnmu QyHKuus Fpy g — MOHOTOHHAs M JUId JIFOOOTO
oOydaromero oosekTa S’ knacca K 3nauenne pynkuun Fy i (wy(S')) pasHo 1.

Mounoronnas QyHkuus Fy,  HasbiBaeTCs MOHOTOHHBIM  JIOTUYECKHUM

KOppEKTOpoM Kiiacca K.
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(MoOHOTOHHBIN) KOPPEKTHBIA HAOOpP 3J1.KJ1. U Ha3bIBaeTCs TYNMUKOBBIM, €CIIH
a000€e ero MOAMHOXKECTBO HE SIBJISETCS (MOHOTOHHBIM) KOPpPEKTHbIM misa K.
(MOHOTOHHBII) KOPPEKTHBINA HA00p A1.KI. U Ha3pIBA€TCS MUHUMAJIbHBIM, €CJIH HE
CYILIECTBYET (MOHOTOHHOTO) KOPPEKTHOro Habopa dJ.Kji. kiacca K MeHblen
MOITHOCTH.

Jlanee paccMaTpUBAKOTCS PACIO3HAIOIIME aJTOPUTMBbI, PaOOTAIOIIHUE 10
crenyromeir cxeme. s kaxmoro kmacca K, K € {Kj, ..., K;} xoHCTpyupyercs
HekoTopoe TmoaMHOkecTBO W, (K) MHOXecTBa KOPPEKTHBIX Ha0OPOB 3JI.KIIL
kiacca K. Pacno3naBanue oObeKkTa S TPOM3BOAMTCS HAa OCHOBE OIICHOK
MPUHAJJICKHOCTH 3TOr0 00BheKTa K kinaccaM K, ..., K;. DTU OIIEeHKH BBIUUCIISIIOTCS
CJICAYIOIIMM 00pa3oMm.

Cayuaii 1. MuoxectBo W, (K) cocTOUT U3 KOPPEKTHBIX HAOOPOB 3J1.KII., HE
00513aTENBHO SBIIAIOMIMXCS MOHOTOHHBIMHU.

Torna OICHKA IIPUHAMJIC)KHOCTHU 00BeKTa S K KJIaccCy K umeer BUJI

r*(S,K) = AGS] 6y (5", 9),

UeW 4(K) S'TeTNK
rae 6,(S',S) =1, ecmn wy(S) = wy(S"), u §y(S’,S) = 0 unave.
Cayuaii 2. MuoxectBo W,(K) cocTouT TOIBKO H3 MOHOTOHHBIX

KOPPEKTHBIX HA0OPOB 31.KI. [1ycTh

!
5(S'§) = {1, ecm wy(S) = wy(S),
U= 0, uHaue,
! 144 ! / ! . __
rae o0o3HaYeHue a' > a'’ Ui JBOUYHBIX BeKTOpoB a' = (ay, ...,ap,) ua'’’ =
(ai, ..., ay) o3Havaer, uro a; = a; npui = 1,2,...,n.

OrneHka MpuHAJICKHOCTH 00BbeKTa S K Kjaccy K uMeeT Buj

UeW 4(K) S'TeTNK
Ha ocHOBe TeHeTHYecKoro Tmoaxoaa pa3paboTaHbl W peaTu30BaHbI
anmroputmbl Al, A2, A3, A4, KOHCTPYUPYIOIIHNE KOPPEKTHBIE HAOOPHI SI.KII.

I[&HHBI@ AJIrOPHUTMBI  ABJIAAIOTCA MO,Z[I/I(bI/IKaHI/ISIMI/I IFCHCTHYCCKUX aJITOPHUTMOB
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ONMMCaHHBIX B TiaBe 3. B kadectBe ocoOell momynsimuu B pa3pabOTaHHBIX
AITOPUTMAX UCIOJIb3YIOTCSI KOPPEKTHBIE HA0OPHI AII.KIL.

Anroputmbl Al u A2 pemaer 3agady KOHCTPYHMPOBAHUS, COOTBETCTBEHHO,
KOJUJIEKTHBA MOHOTOHHBIX KOPPEKTHBIX HA0OpPOB 3JI.KJI. M KOJUIEKTHBA MPOCTO
KOPPEKTHBIX HA0OPOB 3JI.KJI. C BICOKOM pacro3Harolie cnocoOHOCThi0. DYHKIUS
MPUCTIOCOOJICHHOCTH KOPPEKTHOrO Habopa »JJ.KJI. — OlLEHKa pacro3Haolen
CIIOCOOHOCTH 3TOT0 Habopa, UMEIOIIast cnez[y}omuﬁ BU/T

1
) = ) ) 6u(S,S) - 2 > sy,
1 SET,NK S’€T;NK |T1 SETonKS €Ty NK
tne T=TyUT;, ToNT; = @. Beibopka T, HCHOIB3yeTCS i TOCTPOCHUS
(MOHOTOHHBIX) KOPPEKTHBIX HA0OPOB 3J.KJ., @ BbIOOpKa T; AJid OLEHKH KayecTBa
pacrio3HaBaHMs TOCTPOCHHBIX (MOHOTOHHBIX ) KOPPEKTHBIX HAOOPOB AJ1.KII.

Anroputmbl A3 n A4 pemarot 3a7a4y KOHCTPYUPOBAHUS, COOTBETCTBEHHO,
OJTHOTO MOHOTOHHOT'O KOPPEKTHOTO Habopa 3J.KJI. ¥ MPOCTO KOPPEKTHOro Habopa
AJL.KJI., IO MOIIHOCTH OJIM3KHUX K MUHMUMaJIbHOMY. DYHKIUS MPUCIOCOOIEHHOCTH
KOPPEKTHOTO HabOpa 3JI.KJI. — MOILIIHOCTh Habopa.

TectupoBanue pa3pabOTaHHBIX aAJITOPUTMOB MIPOBOJWIOCH HAa PEAbHBIX
3anayax. [lokazano, uto amroputm Al ABISETCS HAWIYYIIMM IO KadeCTBY
pacrio3HaBaHUs.

B runaBe 2 pa3BuThl BONPOCHl NPUMEHEHHUS JIOTMYECKUX MPOLEAYP
pacno3HaBaHMs B Clydae BEUIECTBEHHO3HAUYHOW HH(POPMAIMK U IEIOYUCICHHON
uH(pOpMaIMU BBICOKOIM 3HAYHOCTH. PaccMoTpeHa 3a1aua KOPPEKTHOTO MOHUKEHUS
3HAYHOCTH JTaHHBIX.

3agadya craBUTCs cienyromuMm obpazoM. [lo oOyuaromieit BbiOopke T
CTpOUTCS crnernuanbHas OyneBa martpuina Lp, CTONOIBI KOTOpOH pa3OUTHI Ha N
rpyni, rae N — YUcio npu3HakoB. TpedyeTcs: MOCTPOUTh KOIUPYIOIIEe MOKPBITHE
— Habop CTONOIOB MAaTpHIBl Ly, KOTOPBIH, BO-TIEPBBIX, SBISICTCS MOKPHITHEM
MaTpHIbI L1, U, BO-BTOPBIX, COACPIKUT XOTs ObI OJTUH CTOJIOCI] U3 KaXKI0M TPYIIIHI.

Kaxnoe koaupyroiiee TMOKPBITHE ONPEETseT HEKOTOPYID  KOPPEKTHYIO
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NEPEKOTUPOBKY HCXOJHOW HHQOpPMAIMK, TO €CTh Takoe mpeodpazoBaHue
oOyuaroleii HpopMaIuu, Mpu KOTOPOM OOBEKTHI U3 Pa3HBIX KJIACCOB OCTAIOTCS
pa3IM4YUMBbIMHU.

Bcraer Bonpoc 0 BbIOOpE HAWJTydlEd B CMBICIE KauecTBa PAaCIO3HABAHMS
KOpPPEKTHOM mepexkoaupoBku. [lonHbd mepedop Bcex MEPeKOJUPOBOK SIBISETCS
TPYJOEMKHUM B BBIYMCIUTEIHLHOM ILJIAHE BCJIEACTBHE OOJIBIIOTO pa3Mepa MaTPUIIbI
Lr. Ins cokpaienus nepebopa pa3paboTaHbl T€HETUYECKUE aITOPUTMBI MTOMCKA
ONTUMAJIbHOW KOPPEKTHON MEPEeKOAUPOBKH HUCXOJHOM HHGOpMAIMKM, KOTOpHIE
SBJITFOTCS. MOAW(UKAINMSIMU AJITOPUTMOB TIOWCKA MHUHUMAJIBHOTO TIOKPBITHSA,
OnmMCaHHbIX B rjaBe 3. B KkaudectBe 0co0€il UCHONB3YIOTCS KOAMPYIOIIHE
MOKPBITUS, B KadecTBE (PYHKIUH MPUCIOCOOJEHHOCTH OJMH U3 JBYX
(yHKIHOHAJOB:

fi(H) = 2 Cj,

JER,(H)

1
f(H) = m Z Cj,

JER1(H)

sneck H - xonaupyiomee MOKpHITHE, Cj, j € {1,2,...,n}, - UMCIO €IUHMII B j —OM
cton61e matpuiibl Ly, Ry (H) - MHOXECTBO HOMEPOB CTOJIOOB Ly, BXOAsAIUX B H,
R, (H) - MHOXKECTBO HOMEPOB CTOJIOIIOB MaTPHIIBI L, HE BXoasmux B H.

[IpoBeaeHo TecTHpOBaHUE pa3pabOTaHHBIX AJNTOPUTMOB HA PpPEAbHBIX
JaHHBIX W CPaBHEHHWE C JAPYTUMHU QITOPUTMAMH TEPEKOJWPOBAHUS TaHHBIX.
[Toka3aHO 4YTO 3Ta METOJIMKA IO3BOJSIET IMOBBICUTH KaueCTBO pPacro3HaBaHUS
QIrOpPUTMAa TOJIOCOBAHUS MO MPEACTABUTENBHBIM HA0OpaM, CKOHCTPYHPOBAHHOTO
M0 TEePEKOIUPOBAHHBIM JAHHBIM, CYIIECTBEHHO HE YBEIMYMBAS BBIUUCIUTEIHHBIX
3arpar.

B raase 3 paccMmoTrpeHa 3aada noMcka MUHUMAJIBHOTO TOKPBITUSL OyJeBOi
Matpullel. JlanHas 3amada oTHOCUTCA K kiaccy NP-TOTHBIX, B CBSI3M C 4eM,
U3BECTHBIE AJITOPUTMBI MMOMCKA TOYHOIO PELIEHUS HMMEIOT 3KCIOHEHIUATbHYIO

BBIYHUCIIUTCIIBHYIO CJIOKHOCTb 1 MAJIOIIPHUTI'OAHBI HA IIPAKTUKE. I[J'I?I 3aJga4d OONBIINX
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pa3MepHOCTENl HIyTCa MpuONMKeHHble pemeHus. Kak mnpaBuio, xopoiiue
pEe3yAbTaThl Ja€T TPAJUEHTHBINA alropuT™M. OJIHAKO B psijie CIy4yaeB, HaIpuMep, Ha
MaTpHIlaX Pa3peKEHHBIX MO YHUCIY €IMHMI], Ka4eCTBO PEUICHUS, BbIIaBAEMOTO
TPaUEHTHBIM  QJITOPUTMOM, pe3Ko yxyamaercs. [loaToMy axTyaabHbIMU
SBJIIIOTCSL BOMPOCHI pa3pabOTKu OBICTpO pPAOOTAIOIIUX HSBPUCTHUK, JAIOIIMX
XOpOIIINE MPUOJIMKEHHBIE PEIICHUS TSl CIIOKHBIX 3a]1a4.

JIns  3agaun  MOMCKAa MHMHUMAJIBHOTO TOKPBITUS OyJIeBOM  MAaTpHUIIbl
pa3paboTaHbl JBa T'€HETUYECKUX  aIFOPUTMA: AITOPUTM C  OWMHAPHBIM
MPEICTABICHUEM 33J]a4l U aJITOPUTM C LIEJIOYHCICHHBIM MPEACTABICHUEM 3a/1a4U.
B mnepBoM ciydyae i ONMUCaHMS TOKPBITUS MaTpUllbl (0COOU MOITYJISILIMM)
UCIIOJIb3yeTCsl OMHAPHBIN BEKTOP, BO BTOPOM — liefouncieHHbii. Oba anropurMa
OCYIIECTBJISIIOT MMOUCK MHUHHMMAJIBHOTO TOKPBITUS CpPEIUd  HENPUBOJIUMBIX
NOKpeITUHA. B KauecTBe  OIEHKM  MPUTOJHOCTH  pemieHus  ((pyHKIUU
MPUCTIOCOOJICHHOCTH)  HMCIOJIb30BaH  BEC  COOTBETCTBYIOIIETO  MOKPBITHA.
[IpenoxkeHsl HECTaHJIAPTHBIE OMEpPaTOpPbl CKPELIMBAHUS, YUYUTHIBAIOIIUME Beca
UCIIOJIb3YEMBIX CTOJIOIIOB M 3HA4YeHUs (PYHKIMI NpUCTIOCOOIEHHOCTH 0CO0ei-
pPOAUTENCH, a TaKXKe OMepaTopbl MyTallud C MEPEMEHHBIM UYHCIOM MYTHUPYEMBIX
reHoB. Uuciao mytupyembix reHoB k(t) Ha miare t, Bo3pacTaeT ¢ pa3BUTHEM

MONYJISIIIUN U OTIpeIeIIIeTcs 1o hopmylie

k(t) = ke (1 —m),

rne k, — 4YKMCIO MYTHpYEeMBIX T€HOB Ha IMOCJIEAHEM Imare aiaroputma, C —
napameTp, peryIupyIOIuii CKOPOCTh U3MEHEHHUS YUCIIa MyTUPYEMbIX T€HOB.

O} dhekTUBHOCTh TOCTPOSHHBIX AJITOPUTMOB OILICHEHA HAa TECTOBBIX 3ajadax,
coJiepIKaIuxcs B dekTpoHHor oubOaroreke OR Library. Dtu 3agaun cocTosAT U3
65 paspexeHHBIX [0 YHCIY eIUHUI[ MaTpull, pa3ouThix Ha 11 KIaccos.
Pe3ynpTaThl TECTHPOBAaHUS TOKA3bIBAIOT, YTO XOTSA OBl OJWH W3 aJITOPUTMOB
HaxXOJUT ONTHMaJIbHOE pemieHne B 61 3amade. B deThipex ocTaBImmMXCcs 3aaadax

JIy4duice HaﬁﬂeHHOe IMOKPBITUC OTIINYACTCS 11O BECY OT ONITUMAJIBHOTO Ha CIUHUILY.
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[IpoBeneHO cpaBHEHHE MOCTPOCHHBIX B PA0OTE T€HETUYECKUX AJTOPUTMOB C
JBYMsI aJrOpUTMaMH, UMEIOIINMU TEOPETUUYECKHE OIEHKH TOYHOCTH. [lepBbiM
QITOPUTMOM SIBJISIETCSI TPAJAMECHTHBIA aJITOPUTM, B Ka4ECTBE BTOPOIO ajJropuTMma
BBIOpaH onuH U3 BapuaHtoB anroputma General. CpaBHeHre Ha OOJIBIIIOM YHKCITE
CIIy4ailHBIX MATpHUI I[OKa3aj0, YTO TEHETUYECKHH alroputM, Kak MpPaBUIIO,
MPEBOCXOAUT MO TOYHOCTU PEIICHUS KaK TPAJUEHTHBIN aJITOPUTM, TaK U aJTOPUTM
General, 9To roBOpUT 0 IPAKTHYECKOM IIECHHOCTH pa3pabOTaHHBIX aJTOPUTMOB.

Pa3paboTanHpie =~ TeHETHYECKHE  AJITOPUTMbI  AJanNTUPOBAHBl  JUIS
MHOTOMPOLIECCOPHBIX ~ KOMILJIEKCOB  C  pa3JIM4YHBIMM  CXeMaMU  OOMeEHa
uHpopmarmeit Mexnay mnpoueccopamu. IlpensokeH creayomui TOAXOH K
pacrnapajiyieIMBaHu0 alropuTMoB. Ha KaXkaoM BBIUHCISIFOIIEM IPOLECCOPE
3ayCKaeTCsl TEHETUYECKUN aJIfOPUTM CO CBOMM HAOOPOM BXOJHBIX MapaMeTpOB.
Uepes onpeaeneHHoe KOIUYECTBO MIAr0B MEXY BBIYHCIISIOMIMMU IPOLIECCOPAMHU
OCYIIECTBIISIETCS OOMEH COOOIIEHUSIMH O HAlJICHHBIX PEIICHUSX.

CpaBHeHHE TapaUICNIbHBIX  peaM3alluii TeHETHUYECKUX  aJITOPUTMOB
MPOBOAWIOCH MO CIEAYIOIIMM [apamMeTpaM: CpeHss [JIMHA [OJy4EHHOTO
MOKPBITUS IS KaXKJIOrO0 KOHKPETHOTO 4YHCJa BBIUUCISIIOUIMX MPOIECCOPOB U
CpeaHee BpeMs MOUCKA JTYUIIEero pelieHus. bbIo BBISIBIICHO, YTO MPU BO3pACTaHUU
4ucia IpoLecCOPOB, KaK MPABUII0, YMEHBIIIAETCS CPEHSAS BETUYMHA BbIIaBAEMOTO
nokpeiTus. [Ipu 3TOM B ciydasix, KOrja yMEHbIIICHHE CpeAHEN JITUHBI TOKPBHITUS
HE TIPOUCXOJIUT, HAOJII01a€TCSl YMEHBIIIEHNE BPEMEHHU MTOMCKA JTYUIIIETO PEIICHHUS.

B rnaBe 4 mnonydeHsl AaCUMOTOTUKM TUIMYHOTO YHCIA TYHMUKOBBIX
MOKPBITHH [ETOYNCIICHHON MaTPHUIIB U TUITUYHON JUTHHBI TYITHKOBOTO TTOKPBITHS B
cily4yae, KOTJla YHCJIO CTOJIOIIOB MAaTPHIl HE MPEBOCXOIUT YHCIIA €€ CTPOK.
[IpuBeneHbl aHAJIOTUYHBIE PE3YJbTAThl [JIi TUIMYHOIO YHCIA MaKCHUMAalbHBIX
KOHBIOHKIIMA W TUIAYHOTO pPaHra MAaKCUMaJIbHOW KOHBIOHKIMN JIOTUYECKOU
dbynknuu. [Tokazana acumnrornyeckas 3QPEeKTUBHOCTh aNrOpUTMa, OCHOBAHHOTO
Ha MEePEYUCICHUN «COBMECTUMBIX HAOOPOB)» CTOJIOIIOB.

B paznene 4.1 BBOASTCA OCHOBHbBIEC MOHSATUSI U OMUCHIBAIOTCSA PE3YJIbTAThI B

JAHHOM 00J1acTH, MOTyYeHHBIE paHee APYTUMH UCCIEI0BATEISIMH.
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[ycts MY, - MHOXeCTBO BCceX MaTpHIl pasMepa m X n ¢ dJeMEHTaMH U3
{0,1,...,k =1}, k=2; E;, k=2, r <n, — MHOXECTBO BCeX HabOpOB BH/a
(04,..,0.),tneo; €{0,1,....k—1},i =1,2,...,n.

Iycts L € MY, H - Habop cron6uos mMatpuisl L, 0 € EL, 0 = (04,..,0,).
Hab6op ctonbuoB H Ha3pIBaeTCs TYMUKOBBIM O —IOKPBITUEM, €CIIM BBITIOJHEHBI
clemyromue nasa ycinosus: 1) moamarpuna LY marpumer L, o6pa3oBaHHas
cronOamu Habopa H, He COmepHT CTPOKy o, 2) mis kaxmoro p € {1,2,...,7}
noamarpuna L conepxut no kpaiineii mepe oany u3 crpok suna (By,.., ) € Ef,
rae B, # 0, u B # o npu j € {1,2, ..., 7}\{p}, 1.e. L" conepxur ¢ —noamarpuuy.

Ecnu BBIIOMHEHO TOJBKO ycioBue 1), To Habop cTonbOuoB H Ha3bIBaeTcs
0 — TIOKPBITUEM MATPUIIbI L.

Ecnu BBIMOMHEHO TONMBKO ycioBue 2), TO HaOOp cTonOmoB H Ha3bIBaeTcs
0 — COBMECTHMBIM Ha0OPOM CTOJIOIIOB MaTpPHIIbI L.

Herpymao Bumeth, 4to mnonstue (TymukoBoro) (0,0, ...,0)-mokpeiTus
OyJIeBO MaTpHIIBI COBIAAAET C MOHATHEM (HENMPUBOAUMOTO) MOKPHITHS OyJIeBOU
matpunibl. Otmernm, uto (0,0, ...,0)-mogmarpuma OyieBOH MaTpHIIBI SIBISETCS
EIUHUYHOW TTOAMATPHULICH.

Iycts L € ME,,. lonoxum S(L,0),0 € E % - MHOJKECTBO BCEX -TIOIMATPHII

matpunsl L, C(L,0), 0 € E], - MHOXECTBO BCEX O —IOKDLITMH MaTpuipl L,
k

B(L,0),0 € E;, - MHOXECTBO BCEX TYIMHUKOBBIX O —IOKPBITHI MaTpHibl L,
U(L,0),0 € E;, - MHOXECTBO BCEX O —COBMECTUMBIX HAOOpPOB CTOJOIOB
MaTpub L.

Iycts nanee

S (L) = Upery S, 0) , S(L) = Uy S, (L),
Cr(L) = Ugegy C(L,0) , C(L) = Uey G (L),
B, (L) = Ugepr B(L,0) , B(L) = U, B, (L),
Up(L) = Ugegr U(L,0) , U(L) = Ul=y Uy (L),
r, (k) = [log,m — logy Inlogy m — 1],

r,(k) = Jlogxym + c[, ¢ = logy log, m + logy logy log, m,
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r =1(2),r, =1,(2),

pr(k) = exp(—mk™") (1 — exp(—mk™"))",

fn ® Gn, N = 0, 03HaYaeT, uto f, = g,(1 + &,), rne &, = 0 npun — oo;
W S gn, N — 00, 03HaYaeT, uto f, < g,(1+6,,),rne §,, = 0 npun — oo;
|V| - momuOCTE MHOX€ECTBa V.

B paznene 4.2 nokaszaHsl ClIeIyIONINE TEOPEMBI.

Teopema 4.2.3. Ecmun < m < k"ﬁ, B < 1/2, T0 Ay OYTH BCeX MaTpuir L

3 ME, npun — oo cripaBeaanBo

r2(k) r2(k)
DIBWI~ D 1BWI~ ) CGkp ()
r=ry(k) r=r1(k)
2) Y B~ [Brao®] = D 15D~ [Shw@)] =
r21;(k) r215(k)
k
~ UM = [Uryay @] = CEPRTOp, 0 () ~
r21,(k)
~ C;;z(k)krz(k)(l _ exp(_mk—rz(k)))TZ(k)
2 (k) 2 (k)
DWW~ Y UL~ ) CrkT(1— exp(-m2 )
r=r1(k) r=r1(k)

Teopema 4.2.4. Ecniu m < K B <1/2, T0o npu n — o A TMOYTH BCEX
marpunl L u3 ME, cnpasennuso
D D IBDI [Bup®] = ) 1w~ (G ~
r<ry (k) r<ry (k)
~ C:l'l(k) krl(k)prl(k) ~ Crrll(k) (k) exp(_mk—rl(k));
2) D W = U qo@)] = 67 e,
r<ry (k)
3ameuanme. OueHKHU, NpuBeAeHHBIE B M. 1 Teopembl 4.2.4 HE SBISIOTCS
HOBBIMHU. BriepBbIe 3TH OIICHKH MMoOJIydeHbl B pabote J{rokoBoii E.B. (2002 r.).
Opnako B JaHHOW paboTe yJanocTh MOJMYy4YUTh OOJiee MPOCTOE JA0KA3aTEIbCTBO

yTBepKIeHUs 1 Teopemsl 4.2.4.
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[IpuBenensl ananoru teopemsl 4.2.3 u 4.2.4 1j11 HENPUBOAUMBIX MMOKPBITHIA
OyJeBOIl MaTpPHULIBI.

Ouenku, noydeHHble B paszzaene 4.2, ucnoiab30BaHbl B pazaene 4.3 mis
NOJIYYEHUS] ACUMITOTHK THUIMYHOTO YHCIAa MAaKCUMAlbHBIX KOHBIOHKIUN U
TUIIUYHOTO PaHra MaKCUMalbHOW KOHBIOHKIIMM MOHOTOHHOM OynieBoi (yHKIuu F
OT N TEPEMEHHBIX, 3a/JaHHON KOHBIOHKTUBHOMW HOpMalbHOM (opMol U3 m
AIEMEHTAPHBIX AU3BIOHKIIHM.

KonbroHkus HasbiBaeTcs ngonycTuMon [ F, ecnm mepecedyeHue ee
MHTEpPBaJla UICTUHHOCTU C MHOXECTBOM HyJell pyHkuuu F mycro. KoHbroHKuuA
Ha3bIBAECTCSI HEMPUBOAUMOM NIl F, ecnu IpH yJlajJeHuu U3 Hee XOTS Obl OJTHOTO
COMHOKUTEJSI YBEJIMYMBACTCA I[IEPECEUYCHHE €€ HWHTepBajla MCTUHHOCTU C
MHOKeCTBOM HyJeH QpyHkuuu F. KoHbIOHKIMS Ha3bIBaeTCsl MAKCUMaJIbHOM 1 F,
€CJIM OHA JOIYCTUMAasi U HENPUBOAUMASL.

k"ﬁ, B <1/2 panrm TOYTH BCEX

[Tokazano, 4yro nmpu n<m<
MaKCHUMAJIbHBIX KOHBIOHKIIMI JIJI1 TOYTH BCEX MOHOTOHHBIX OyJIeBbIX QDYHKIUNA F
OT M TEpPEMEHHbIX, 3aJIaHHONW KOHBIOHKTHUBHOW HOpMasibHOW (GopMoil U3 m
9JICMCHTApPHBIX  JU3BIOHKIMNA, MPUHAAICKAT HUHTEpBany |[r,1,]. Uwucio
MaKCUMAJIbHBIX KOHBIOHKIMNA (GYyHKIMU F C paHroMm, HE MEHbBIIE, YeM Ty,
ACUMIITOTUYECKM PAaBHO NIPU 7N — 00 YUCIY HENPUBOJUMBIX KOHBIOHKIUN
byukiuu F ¢ paHroM, He MEHbIIE, YeM T,. UMCI0 MaKCUMaJbHBIX KOHBIOHKIUN
bynkuuu F C paHrom, He TPEBOCXOISIINM 7y, ACUMITOTUYECKH PABHO MPU N —> O
YUCITY IOMYCTUMBIX KOHBIOHKINHN (QYHKIIUU F ¢ paHrOM, HE TPEBOCXOISIIINM 77 .

B pasgene 4.4 mnokazana acumnroruueckas 3((PEKTUBHOCTh Kjacca
QITOPUTMOB TIOWCKA TYNUKOBBIX ITOKPBITUM LEJIOYUCIEHHOM, B YaCTHOCTH
OyneBOW, MaTpUIlbl, OCHOBAaHHBIX Ha mepebope (MepedyrciIeHur) HEKOTOPOro
MOJIMHOYKECTBA COBMECTUMBIX HAOOPOB CTOJIOIIOB 3TOI MaTpPHUIIBI.

O(deKkTUBHOCTh  aITOPUTMOB  TEPEUYUCIICHHUS]  MPUHATO  OIEHUBATH
CJIO)KHOCTBIO IIara, TO €CTh CJIOKHOCTBIO ITOCTPOECHMUS OYEPEIHOrO HIIEMEHTA

NEepPEeunuciIsieMoro  MHOXecTBa. [OBOpsAT, d4TO  aimroputM  paboTraer ¢
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MOJMHOMHUAIBHOW  3aJ€PKKOM, €CIM KaXKAbIM €ro Iar BBIIOJHIETCS 34
MOJMHOMHUATIFHOE OT pa3Mepa 3aJaud YWCIO d3JIeMEHTAapHbIX omnepanuil. [lon
AJIEeMEHTapHOM  omlepaluel  MOHMMAaeTcss  MPOCMOTP  OJHOrO  DJIEMEHTa
paccMaTpruBaEeMON MaTPULIBL.

[Tycts Q(L) — KOHEYHAS MOCIIEI0BATEILHOCTh HA0OPOB CTOJIOIIOB MATPHIIBI
L w3 ME,, conepxamas mHoxectBo B(L). Ilpeamonmaraercs, uTo HEKOTOpHIE
anmeMeHTel B Q(L) wmoryt moBTopsThcs. Ilycte amroputm A cTpoutr ¢
MOJIMHOMUATILHOM 3ajiepKKoi mocnenoBarenbHOCTh Q(L), Ny(L) - yucio maros
anroput™ma A (uucio snemenToB B Q(L)). [Ipu mocTpoeHnn odepenHoro daeMeHTa
u3 Q(L) anroputm A mpoBepsieT ero Ha npuHaiexkHocTh B(L). OueBuiHO, 4TO
Takas MpPOBEpKa MOXKET OBITh OCYILIECTBJICHA 3a MOJMHOMMAIBLHOE OT pa3MepoB
MaTpulbl YUCJIO DJEMEHTApHBIX omnepanuid. Ecam DOCTpOCHHBIM AJIEMEHT
npuHaIexkuT B(L), TO JOMONMHUTEIHHO MPOBEPSETCS, YTO ITOT DJIEMEHT He ObLI
paHee moctpoeH anroputmMom A. Ha anroputm A HamaraeTcsi yClIOBHE, UTOOBI
JaHHas TPOBEpPKA TaKXE OCYIIECTBISIACh 3a MOJMHOMHAIBLHOE OT pPa3MEpoB
MaTPHIIbI YUCIIO AJIEMEHTAPHBIX OTepaIuil.

AnroputM A SBISETCS ACUMOTOTUYECKH ONTUMANIbHBIM, eciau Ny(L) =
|B(L)| npu n = oo a1s moutu Bcex mMatpun L us ME,,.

B pabote BBeZieHO MOHATHE ACUMIITOTHYECKHU 3P(HEKTUBHOTO aIrOpUTMA.

Q

Anroputm A sBisieTcss acuMntoTudecku sddextuBHbM, ecnu Ny (L)
d(m,n) x |B(L)| npu n — oo mns moutu Beex marpui L w3 MY, rne d(m,n) —
IIOJIMHOM OT T U N.

[Tycts amroput™M A* CTPOUT MHOKECTBO TYIMHUKOBBIX TMOKpbITHH B (L)
matpuuel L € M¥, myrem mepeudcieHMss HEKOTOPOTO  IIOAMHOKECTBA
COBMECTUMBIX HAOOpPOB CTONOMOB 3TOM Matpuibl, Ny+(L) - uymcmo miaroB

anroputma A*. Jlokazana ciemyroras Teopema.

Teopema 4.4.2. Tlyctb m* <n < kmﬁ, a>1,F < 1/2, To 1is MOYTH BCEX

matpun L u3s MY, npun — oo cripaBeuHBo
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Ny-(L)
|B(L)]

Ananornuno Tteopeme 4.4.2 nokazaHa acumnTotrudeckas 3((HEKTHUBHOCTH

< 2logg m.

KJIacca aJIrOPUTMOB MOMCKAa MAaKCHUMAaJIbHBIX KOHBIOHKIIUNA JTOTHYECKOU (PyHKIIUH,

OCHOBAaHHOM Ha IMCPCUHHUCIICHUM HCKOTOPOro IIOAMHOKXCCTBA HCIIPUBOAUMBIX

KOHBIOHKUINHN 3TON (QYHKITHH.

3AKJIFOYEHUE

Pa3paboTansl ¥ WuCClEIOBaHbl KOPPEKTHBIE aJITOPUTMbl PACIO3HABAHMS,
OCHOBaHHBbIE Ha CHHTE3€ KOJIJICKTUBA KOPPEKTHBIX HAaOOpOB OJI.KI. C
Pa3IMYHBIMU KPUTEPUIMH Ka4eCTBA.

Pa3zpaboTanbl U Hccae10BaHbl AITOPUTMBI KOPPEKTHOTO TOHKEHUS 3HAYHOCTH
LEJIOYMCIECHHBIX JaHHBIX, MO3BOJSAIONINE 3PPEKTUBHO pelIaTh 3aJady MOUCKa
ONTUMAJIbHON KOPPEKTHOM TMEPEKOJUPOBKU C PA3TUYHBIMU KPUTEPHUSIMU
ONTUMAJIHHOCTH.

Pa3pabotanel ¥  HcCCIEIOBaHbl ~ TIEHETUYECKHME  aNTOPUTMBI  IIOMCKA
MUHUMAJIBHOTO TOKPBITHSI OyJIeBOI MaTPHUIIHL.

I[TokaszaHo, uTo NMpH N < M, A1 MOYTH Bcex Matpuu L us ME, mpu n — oo
JUTMHBI TIOYTH BCEX TYMUKOBBIX MOKPHITUH M COBMECTUMBIX HAOOPOB CTOJIOIIOB
npuHauIeKat uatepsany [y (k), r, (k)].

[TokazaHo uTo mpu n < m, Aus noutH Bcex Marpuu L uz MK, mpu n - oo
YUCII0O TYNUKOBBIX TMOKPBITUA € JUIMHOM He MeHblne, uYem 13 (k),
ACUMITOTHYECKH COBIMAAET MPU N — 00 C YHCIOM COBMECTHMBIX HaOOpOB
CTOJIOIIOB C JJIMHOW HE MEHbIe, 4eM T,(k), U C YUCIOM 0 — TOAMATPHIL C
paHTOM HE MEHbIIE, uyeM 15 (k).

[Tokxazano, 4Tto mpu n < M Id NOYTH BCEX MOHOTOHHBIX OYJNEBBIX (DYHKIUH
Fx OT n mepeMeHHbIX, 3aJJaHHOM KOHBbIOHKTUBHOW HOpMaJbHOM (hopMol U3 m
DIIEMEHTAPHBIX JU3IBIOHKIIMNA, PAHTH MOYTH BCEX MAaKCHMAIbHBIX KOHBIOHKITUH

IpU N — 00 MPUHAJIEKAT HHTEPBAy [17,715].
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7. Tlokazano, 4To npu n < M JJIsl MOYTH BCEX MOHOTOHHBIX OYJIEBBIX (PYHKIUI
Fx OT n mepeMeHHbIX, 3aJJaHHON KOHBbIOHKTUBHOW HOpMajbHOM (hopMoi U3 m
AJIEMEHTAPHBIX TU3BIOHKINAN, MIPU N —> 00 YHCIJIO MAKCUMAJIbHBIX KOHBIOHKIIMI
byHkuun Fy ¢ paHroM HE MEHbILE, YeM T, aCUMITOTHYECKU COBIAIACT C
YHCIIOM HENPUBOJIMMBIX KOHBIOHKIWWA C PAHTOM, HE MEHBIIE, YeM T5. Hucio
MaKCUMAaJIbHBIX KOHBIOHKUIUNA (YHKIUU Fi ¢ paHroM, HE MPEBOCXOASIINM 77,
ACUMIITOTUYECKA PABHO TMPHU N — 00 YUCIY JONYCTUMBIX KOHBIOHKIIHN
byaknun Fy, ¢ paHTOM, HE PEBOCXOISAIINM 77 .

8. BBenmeHo moHATHE aCUMOTOTHYECKH A(P(GEKTUBHOTO ajrOpUTMa pPEIIeHUs
IIEPEUUCIUTEIILHON 3a/1a4UH.

9. lokazana acuMmnToThyeckas 3(PQPEKTUBHOCTH Kjacca airOpUTMOB IIOMCKA
TYIIUKOBBIX  TOKPBITHMM  ILIEJIOYUCIEHHOW  MATPUIbl, OCHOBAaHHBIX Ha
MEPEUUCICHU HEKOTOPOIro MOJAMHOKECTBA COBMECTHMBIX HAOOPOB CTOJOIIOB
9TON MaTPULIBI.

10. Jlokazana acuMmmnroTudeckass 3()PEKTUBHOCTh KJacca aJrOPUTMOB IOMCKA
MaKCUMAJIbHBIX ~KOHBIOHKIIMWA JIOTUYECKOM (PYHKIHMH, OCHOBAaHHOM Ha
MEPEUNUCICHUHA HEKOTOPOTO MOAMHOKECTBA HEMPUBOIMMBIX KOHBIOHKIIHI 3TOMN

byHKINN.
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