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[Ipemnoxkena opurnHaabHAS KIACCH(MUKANNA METOMOB MOCTPOEHUS AJITOPUTMUIE-
CKHUX CHCTeM, B OCHOBY KOTODOii ITOJIOYKEHBI BO3MOXKHBIE Pe3Y/JIbTAThl KJIACTEPU3AINU
7 TIOCJIETYIOIIEr0 PACIO3HABAHMST MCXOIHBIX W ITPOMEXKYTOUHBIX JAaHHBIX AaJTOPUTMA.
[Ipemoxennast KaaccuuKaIius AT HOBBIN MOAX0/] K TIOCTPOSHHUIO aJITOPUTMUIECKUX
CHUCTeM, COCTOSITITNI B TOM, ITO ITPW IOCTATOYHO HAIEYKHOM K/ITaCTEPU3AINH BXOJIOB aJIT0-
pUTMa BO3MOXKHBI Ha3HAUYEHNE PAIIMOHAIBHBIX aJITOPUTMOB /IS YCTOMYUBBIX KJIACTEPOB
BXO/IHBIX JAHHBIX W BBIOOD AJIrOPUTMAa, JjIs TEKYIIMEero BXOJa IO Pe3yJIbTATy PEelTeHus
3a/1avM PACIO3HABAHWS ITOTO BXO/Ia B MHOTOMEPHOM TTPOCTPAHCTBE ITapaMeTPOB.

Karoueswie caosa: anropuTMudecKrue CUCTEMBI, aJTOPUTMIIECKNEe KOMILIEKCHI, KOM-
OWMHUPOBAHHBIE AJTOPUTMBI, KIACCUMUKAIINS METOIOB TTOCTPOCHUS.

BBenenue

Bagada orneHKu 3(pHEKTUBHOCTH AJITOPUTMA TPAIUIMOHHO MOHUMAETCI KaK 3a/1a9a OIEeHKN
ero KavuecTBa C IMOMOIIbI0 HEKOTOPOil (DYHKIINK, apryMEeHTOM KOTOPO SIBISETCS JITHHA BXO-
na. KommonenTsr Takoit (byHKIME — B MEPBYIO OYepe/ib PeCypPCHBbIE XapaKTEPUCTUKH, T.e.
TPYIOEMKOCTh W TpeOyemblii 00beM A0moTHUTeIbHOM maMsiTr. OyHKIUS ONEHKH KAadecTBa,
MOZKET BKJIFOYATH B Ce0st M Psijl APYTUX KOMIIOHEHT, OTPAKAOIINX TPeOOBAHUs TTPOOJIEMHOIT
00JTacTH MPUMEHEeHnd U crenuuKy perraeMoil 3aa4un, HAIIPUMep, TOYHOCTD MOJTYIaeMOro
AJITOPUTMOM PEIIeHNs, CKOPOCTh CXOJAUMOCTH U T. 1. [1].

Paccmorpenne onenku KadecTBa ajaropurma 0e3 yuera ocobeHHOCTel 3a/1a4n u criernudu-
KU ee MPUMEHEHUs MPUBOANT K (DUKCAIMH TOJHKO PECYPCHBIX XapaKTePUCTHK AJTOPUTMA.
Jl1s1 coxpanenust OONTHOCTH W3JI0XKEHUsT OY/IeM JaJiee CINTaTh, 9T0 (DYHKIHST KATeCTBA, AJIT0-
PUTMA OIPEeIeNIAeTCA er0 PeCypPCHBIMU XapaKTePUCTHKAMHU, & aJITOPUTM peIleHus HeKOTOPOit
3319, 0013 JAOIIHI TYIIIIMA PECYPCHBIMI XapaKTePUCTUKAMHE, HA30BEM pecypcHo-apder-
MUBHLLM B DAMKAX PACCMATPUBAEMOl COBOKYITHOCTH aIropuTMoB [2|. OTmernm B 9T0ii ¢BsI3H,
9TO B HACTOSIIEE BPEMsT HECMOTPsI HA BO3PACTAIOIINE MOITHOCTH COBPEMEHHBIX KOMITBIOTEPOR
TaKas XapaKTePUCTUKA, AJTOPUTMOB KaK BpeMeHHasi 3(PEeKTHBHOCTH, WJIN TPYI0EMKOCTH,
OCTAEeTCs BazKHOMW JIJIST TEJ0T0 psja 3a1ad U obgacTeil MpuMeHeHUsI, B TOM JHUCIe I TOY-
HBIX aJTOPUTMOB peiteHns NP-TpyIHBIX 3a71ad.

[Ipu cozmanuu pecypcHo-3hIHEeKTUBHOTO aITOPUTMHIECKOTO 00ecIedeHns ITPOrpaMMHBIX
CPEJICTB U CHCTEM MOTYT OBbITh MCIOJI30BaHbI pa3Hoobpa3ubie myTH. [Ipexie Bcero nazosem
HanboJIee TPYAHBIN, HO TEOPETHYECKH HAWOO/ee 3HAYUMBIH MyTh — CO3/IaHUe HOBBIX aJIr0-
PUTMOB perteHusl JAHHON 3a/1a49u; APYTUM IIyTEeM SIBJISIETCS MOIU(DUKAIUS CYIECTBYOIIX
aJITOPUTMOB Ha OCHOBE HX THIATETLHOIO aHAJIM3a U UCCIEI0BAHUS B PA3IUIHBIX KJIACCaX UC-
XOJIHBIX JaHHBIX [2]. HakoHel, Ha30BeM elle OJIUH My Th MOBBIIIEHHs PECYPCHO 3(DhheKTUBHO-
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CTH AJITOPHTMHUYECKOrO 00ecredenns: — CO3/JaHne aJIOPUTMUYECKIX CHCTEM, OMHPAOIeecs
Ha CYIIECTBYIOIIEe MHOXKECTBO aJITOPHTMOB DEIICHHsT aKTYaJbHBIX 3a1a4.

B macrosiiee Bpemst Jyist GOJIBITMHCTBA 3324 KOMIILIOTEPHOI MATEMATHKN H3BECTEH Ie-
JIBL sl PA3JIMYHBIX AJATOPUTMOB, JOCTABJSIONINX PABIJILHOE DENICHHE JAHHBIX 3324 U
00JIQAIONINX IPH STOM PA3THIHBIMI PECYPCHBIMI XapaKTePUCTHKAMHE, 3aBHCAIIIMA OT OCO-
GeHHOCTEl BXOTHBIX TAHHBIX [3]. 3a mocaenmne necaruierns mopTdens aIrOpETMOB KOMIIBIO-
TEPHOI MATEMATHKH MOMOJHUICH PsiioM 3(DGMEKTHBHBIX aJIrOPUTMOB PEIIeHNsT aKTya IbHBIX
3a1a4. B kavecTBe MPEMEPOB MOMKHO IPHBECTH ACHMITOTHYICCKH ONTHMAJIBHBIN aIropuTM
MIrpaccena—Ilenxare yMHOXKeHUs ITIMHHBIX IEJIBIX 9HCET [4], aITOPHTMBI PeleHnst 3a/1a4
dbaxTOpH3AINK U TUCKPETHOTO JA0rapudMupoBanus [5|, HOBbIe OPUTHHAIBHDLIE AJTTOPHTMbI
COPTUPOBKH [6|, psisi ATTOPUTMOB [JIsT PENIeHNs CHENNATBHLIX TOCTAHOBOK 333 IETOTHC-
JIEHHOTO IIPOrPAMMHEPOBAHHS | 7], £-MOTMHOMUATBHBIE AITOPATMBI perrenust NP-Tpy/THbIX 3a-
nad (3] u T .

CymrecTByolee aJropuTMIIecKoe pasHoobpasne co3aaeT a3y I IOCTPOEHNs AJITOPUT-
MHYECKHX CHCTEM — OObeJIMHEHHBIX HEKOTOPHIM 00PA30M PA3INIHBIX AJITOPHTMOB DEIeHNUSsT
paccMarpuBaeMoil 3agadn. [Ipn 9ToM HCIONB30BaHNe B MOTYYEHHO AITOPHTMHUTIECKOI CH-
cTeMe aJrOpUTMOB, HanboIee PAIMOHATBLHBIX /IS COOTBETCTBYIONINX YCIOBHA IPHMEHEHNS,
rapaHTapyeT B OOIIEM CIydae JIydIlne pecypCHbIe XapaKTepPUCTHKH BCeHl CHCTEMBI B IETIOM
110 CPABHEHHIO C OT/ICIBHBIME BXOISIINMY B Hee aaroputmami |2]. Pazpaborka aaropurvue-
CKHX CHCTEM SIBJISIETCSI CETO/HST O/THUM I3 MePCHEKTUBHLIX HAPABICHUI COBEPIMTEHCTBOBAHUST
AJITOPHTMIIECKOH MOIAEPAKKI TPOrPAMMHOTO 00ECIIe e NSl

B paMKax BBIIIECKA3AHHOIO MPEJICTABISET HHTEPEC AHAIN3 W CHCTEMATH3AIM PA3/IHt-
HBIX METOJOB [OCTPOEHHS ATTOPHTMHIECKAX CIHCTEM C UX HOCTeLyIomeil Kiaccudurammei —
PACCMOTPEHHUIO TUX BOIPOCOB U HOCBAIIEHA JaHHAs cTaThsa. OOBHEKTOM HCCIeIOBAHUS SIB-
JISIIOTCS AJITOPUTMIYECKHE CHCTEMBI, IPEIMETOM HCCIICJI0BAHHUS — DA3JMIHbIE METOJLI 110-
CTPOEHHUST AJTTOPUTMIYECKIX CHCTEM B ACIEKTE UX KJIACCH(DUKAIIH.

1. TepmuHosOTNg 1 0003HAYEHUSA

Crenys B ocHoBHOM pabortaMm (2], [8], OyaeM HCIOIB30BATH CJIEAYIONIYI0 TEPMUHOIOTHIO 1
0003HAYEHUsI, CBA3AHHBIE C TTPOOJIEMATHKON aJITOPUTMOB U aHAJIM30M UX pecypcHOil 3 dek-
TUBHOCTN:

Z — abcTpakTHOe 00O3HaYMeHWe 3a/1a4i, PelraeMoil HeKOTOPO aJrOpUTMUYIECKOi cucre-
Moii (06rmeit mpobaemMbl B TepMuHOTIOrHA [8]);

D, — nomyctuMasi KOHKpeTHasi mpobJjieMa — KOHKpPeTHas peau3alius o0Iei mpood.ie-
MBI Z, TAKAM 0OpPa30M, Z OTOXKJIECTBJISIETCSA C MHOXKECTBOM [z JOMYyCTHMBIX KOHKPETHBIX
npobsem: Z < Dz={D,};

A — aberpakTHOE 0003HAYEHIE HEKOTOPOTo anroputma (buHuTHOTO 1-Tmporecca, 10CTaB-
JSTOIIero pernrerne obieii mpobiaemsl [8|), perratornero 3amaay (oburyo npobdiaemy) Z;

Ag = {Ai|k =1,m} — anropurmuueckas cucreMa, 00bEUHAIONIAA 1M AITOPATMOB Ay,
peraImux 3a1a4y ;

D — Bxox anroputva A — KOHEYHOE MHOYKECTBO CJIOB (DUKCUPOBAHHON JJTMHBI B OMHAP-
HOM aJsipaBuTe, 3aJaf0lnee KOHKPETHYIO mpobaemy D, mjs obieit mpodaeMbl Z;

R — pe3synbrar (OpaBUILHBIH OTBET JJIsi KOHKPETHON MPOOJIeMb), TMOJydYaeMblil moce
006paboTKN BXoJAa [ MOJEIbI0 BBIYUCIEHUN MO aaroputmy A, Takum oO6pa3oMm, aaropuTm
3ajaer orobpazkenune: [ e R,
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R; — MHOXKECTBO TTPOMEKYTOYHBIX PE3Y/IbTATOB, MOPOKIAEMBIX MOJEIbIO BBIYUCICHUI
npu obpaboTke Bxoma D 1o anroputmy A; ecam R; — MHOMKECTBO MPOMEKYTOUYHBIX Pe3y/Ihb-
TATOB MOCJIe BBITIOJTHEHUS MOJIE/IbIO BBIYHMC/IeHUIT j-if 6a30BOil onepamnuu, To

Ry ={R;|j = 1, fa(D)};

Dy = {D\DXR} — MHOXKECTBO JOIYCTUMBIX BXOJOB ajiropurMa A Ha 3ajgade Z, B

obmem caydae MHOKecTBa Dy u Dy conagaor — Dy = Dy;
A(D) — miuna BXoga agropurma: D - N , nesnounciennass GyHKIU, B 00IIEM CJydae

ompejiesisieMast KAk MOITHOCTH MHOkecTBa D: A\(D) = |D|, B 4acTHBIX caydasgx (Hampumep,

JUTSL 3129 YMHOYKEHUsT MaTpuIl) — Hekoropast dyuknus momtaoctu: A(D) = g(|D));
fa(D) — TpymoemkocTh amroputma A Ha BXoge D, nemodnciaeHHas (DYHKIUS — THCIIO

3aJAHHBIX AJITOPUTMOM A 6A30BBIX ONEparuii MpUHATON MO/ BLITHCICHUT Ha BXoae D;

Va(D) — byukiuus obbemMa maMsTi, HeJoYrcIeHHast BYyHKINS — MAKCHMATIbHOE YHCII0
3a/1efiCTBOBAHHBIX agropuT™MoM A Ha Bxome D gueek WHMOOPMAIMOHHOTO HOCUTEIS MOJETN
BBIYNCJICHU;

V4 (D) — dyukuus pecypcnoii addexrusroct amroputma A wa Bxoge D, MoxKeT mpej-
CTABIATH cO0OOit, HATPUMED, B3BEIIEHHYIO CYMMY TPY/IOEMKOCTH aJTOPUTMA U ero eMKOCTHOI
3bPEeKTUBHOCTH HA JTAHHOM BXOIE;

D,, — MHOZXKeCTBO JOIyCTUMBIX BXOJOB ajroputva A, nMeomux [1jnHy n:

D, ={D|D € D4, \(D) =n};

fA(n) — TPYIOEMKOCTH aJIrOpUTMa B XY/AIIEM CIydae Ha BCEX TOMYCTHMBIX BXOJAAX JIJIH-
HbI 1, T. €. MakcuMyM f4(D) Ha MHOXKecTBe D,,; anagornano onpegesiores Vi (n) u W) (n).

2. Knacrepuszanusg 1 paclio3HaBaHle BXO/J10B aJTOPUTMa

OcHoBHAast u/iest ABTOPOB CTATHU COCTOUT B CBEJEHUH PA3JIUIHBIX METO/IOB IIOCTPOEHUST aJIro-
PUTMUYECKUX CHCTEM K OCOOEHHOCTSIM Pe3yJIbTATOB PEIIeHus 33/a49 KJIaCTepUu3alluid U pac-
MO3HABAHUST BXOJOB, T.e. (6oJee JeTajbHO) B MCIOJB30BAHUN PE3Y/IHTATOB KJIACTEPU3AIHN
MHOKECTBA, W3BECTHBIX BXOJ0B Dj C D4 aaropuTMUUIecKOi cucTeMbl Ag B HEKOTOPOM MeT-
PUYECKOM MPOCTPAHCTBE MapaMETPOB € METbI0 CO3TaHUs KIACCOB BXOJIOB — PE3YIbTaTa Mpo-
MeYPhl KJIACTEPU3AINU, C TOCTEAYIONIUM ONpeeeHneM PAIUOHAILHBIX AJTOPATMOB 00-
CIy’KWBAHWS BBIJIEJEHHBIX KIACCOB. TaKwme K/Iacchl SABISTIOTCS OCHOBOM JIJTsT PETIIeHNsT 3a,a91
PACIIO3HABAHUS TEKYIIETO BXOa AJITOPUTMUAYECKON CHCTEMBI, a TIOJIyYeHHOe PereHne — Mpu-
HAJIJIEZKHOCTD BXOJIa K OIPEJIeIEHHOMY KJIAcCy — MOZKET OBITh MCIOIb30BAHO JIJIS OTPe e Te-
HUs PAIMOHAJIBHOTO, B CMBICJIEe pecypcHOi 3DMEKTHBHOCTH, AJITOPUTMA, CUCTEMBI WU JIJTs
MOCTPOEHUS HEKOTOPOil palmoHATBHON KOMOWHAIUN AJTOPUTMOB I 0OpabOTKU TeKYyIIie-
ro BX0ja. B ompemeeHHbIX C/Iydasx 00beKTaMi KJIACTePU3AMUH MOTYT OBITH U MHOYKECTBA,
MPOMEZKYTOYHBIX JAHHBIX [?;, 3a/[aBaeMbIX HEKOTOPHIM AJITOPUTMOM CUCTEMBI Ay, Ha TEKy-
meM Bxojie. Harma mesib — mokasarh, 9TO 3TOT MOJIXOJ, ABISIETCSI KOHCTPYKTHBHBIM B aCIEKTe
CO3JIAHNS KIACCU(DUKAIIME METOJ0B MMOCTPOCHUS AJITOPUTMUIECKUX CUCTEM.

JI1s1 ucKI09eHnsT BO3MOYKHBIX PAa3HOIJIACHIT BHECEM HEKOTOPbIE YTOUYHEHUsI B UCIOJIB3Y-
eMyI0 TEPMHHOJIOTHIO. /[0CTaTOYHO YacTO MEXK/1y MOHATHAMU “KIaccudukanus’, “KJIacTepu-
3amus’ U ‘pacro3HaBaHue’ He Ie/Jal0T 0COOLIX pa3inunii. B mesoM TepMuHOIOTHS KIacTep-
HOTO aHATHU3a JOCTATOYHO Pa3HoobpasHa [9-12|. [lepBUUHBIM SIBJSIETCS NPOYUECC GHLABAEHU
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CMPYKMYypov, HA OMPEILTEHHOM MHOXKECTBE 00'bEKTOB, B YaCTHOCTU — BBIJEJIEHNE MOIMHO-
JKECTB 00'EKTOB, UMEIOIIHUX OIPeJIe/IeHHYI0 0OIMHOCTL. /151 0603Hauenus: JAHHOTO MPOIECcca,
UCIOJIB3YIOTCST TEPMUHBL: TPYNIMAPOBKA, KJIACTEPU3AINsI, TAKCOHOMUS, KJIACCU(DUITTPOBAHNE
u kinaccuduraiys. Pesyasmamom 3TOro mporecca gaBJsliOTCS KJIACCH 00beKTOB (Kaaccudu-
KaIlus ), Ha3blBaeMble TakKe Kiaacrepamu. CJielyoluii Iporece — npouece onpedeserus npu-
HadAEHCHOCMU HOBOTO O0HEKTa OJTHOMY M3 yIKe CYIIEeCTBYIONNX KJIACCOB, 0003HATALTCS Tep-
MUHAMU: Paclo3HaBaHue, WiIeHTH(UKANNs, y3HaBanue. TakuM 00pa30M, WHOTIa TEPMUHOM
KJaaccuguKamnus 0003HAYAETCSI KAK MPOIECC BBISIBJIEHUST CTPYKTYPbI, TaK U PE3YJIbTAT JIaH-
HOTO Tporecca. B ¢BgI3W ¢ 3TUM aBTOPHI OYAYT UCIOIB30BATDH CJEIYIONIYIO TEPMUHOJIOTHIO.

1. Kaacmepusayus — TPOIECC BLIIBIECHUS CTPYKTYPHI, T. €. pazduenne Kakoro-aumdbo MHO-
JKecTBa OOBEKTOB Ha MOJMHOYKECTBA IO ONMPEIeIeHHOMY KPUTepuio. [pyrumu cjioBamu, 310
nporecc 00pa30oBaHus KJIACCOB, B KaKJIOM M3 KOTOPBIX BCe OOBEKTHI “OJIU3KU JIPYT JIPYTY
B OIPEeJIeJIEHHOM CMBIC/Ie, 8 WMEHHO, 10 3HAYEHUIO HCIOIH3YeMOl MEeTPUKHU TMPOCTPAHCTBA
KJTACTePU3ATIIH.

2. Kaaccugpurayua — pe3yabTaT IMporecca KaacTepusanun oO0beKToB. Kiacchl — 3T0
BBIJIEJIEHHBIE TTOJIMHOZKECTBA MCXOJHOTO MHOYKECTBA OOBEKTOB, & COBOKYITHOCTH BBISIBJICH-
HBIX KJIACCOB eCTh KJIACCH(DUKAIUS ITUX 00BEKTOB. 3aMETUM, 9TO CAMHU KJIACCHI MOTYT OBIThH
00beIMHEHBI Jajiee B CTPYKTYpHYIO nepapxuto. Cienyronuii ypoBeHb Hepapxun KJIacCOB —
COBOKYITHOCTH KJ1ACCOB, 00JIAAIONINX OIPE/IeTeHHON OOITHOCTBIO, Oy/IeM B JaJibHeiIneM Ha-
3BIBATH MUNOM.

3. Pacnosnasarue — mporecc COOTHECEHUS] HOBOTO HCCJIEIYeMOTo O0beKTa C OJHUM U3
y7Ke TOJIyIeHHBIX KJIACCOB, PACCMATPUBAEMBIX KaK PE3Y/IbTAT IMPOIECCa IIPeIIecTBYOeil
KJIACTePU3AINH, TeM CAMBIM PACIO3HABAHIE BO3MOYKHO TOJIHLKO MMPHU HAJUYUN Y7KE BBIIE/IeH-
HBIX KJacCcOB. TaKkyio MOCTAHOBKY OyJeM HA3BIBATH 3a0a4eli CMamu4ecko20 pacno3nasaHus.
3amMeTnM, 9TO B paMKax Oojee 00IIeil MOCTAHOBKHU 3a/1a9d PACIIO3HABAHUS, KOT/Ia TPAHUIIEI
HEePBUYHLIX KJIACCOB B MIPOCTPAHCTBE MApaMeTPOB yKe U3BECTHBI, He UCKITI0YAETCS BO3HUK-
HOBEHHE HOBBIX KJIACCOB B TIPOIECCE PEITeHus 3aa91 PACIO3HABAHUS OOBHEKTOB — TaKYIO
MOCTAHOBKY Oy/JeM Ha3bIBaTh 3a0daueti JuHamuvecko20 pacnoduasarus. Hecmorpst Ha BO3-
MOXKHOCTh BO3HUKHOBEHWSI HOBBIX K/IACCOB, MEPBUYHOE 3a/aHNE K/JACCOB B ITOM IMPOIECCE
IpeIoJaraeTcs anpruopHO B OTJIMYHE OT MPOIEecca KJIACTEePH3aIuu, Ie 3a7a4a pa3dueHus
MHOKeCTBa, 00bEKTOB PeIaeTcs “C IUCTOro JucTa’.

Paccmorpum kpaTko HamboJiee MUPOKO MMPUMEHsIeMble aJITOPUTMbI KjaacTepu3amuu. [lis
peltennst 3a/1a9n KJIACTEPU3AIlUi B HACTOSIINEE BPeMs MPEeI0KeHbl Pa3HOOOPA3HbIe aJIro-
purmbl [10-13|, u B TpuUHIMIE [JisT KJIACTEPU3ANNE W3BECTHBIX BXOJIOB AJITOPHTMHYECKON
CUCTEMBbI MOYKeT OBITh MCHOJIB30BaH JI000# n3 HUX. BeigesnM Tpu aaropurva

1. Anropurwm kparyaiimiero nesamkuyroro nyru (KHIT), wiu “Kpa6” [10, 13]. Takoit myTh
TaKzKe HA3bIBAIOT MUHUMAJTBLHBIM TOKPBIBAIOITIM JEPEeBOM, KAPKACOM, WJIH OCTOBHBIM Jepe-
BoM [11] B3BerrenHoro rpada. CyTh MeTo/a COCTOUT B TOM, 9TO JBe OJIMzKaNIINe TOUKH, TTPe/I-
CTABJISAIONIIE O0BEKTH B HEKOTOPOM METPUYECKOM ITPOCTPAHCTBE, COEJIMHSAIOTCS PedpoM, Bec
KOTOPOTO (JIJTMHA) PABEH PACCTOSHHUIO MEXKJIy STUMHU TOUYKAMHU B BBIOpaHHON MeTpuke. /laee
CpeJIi OCTABIUXCS OTBICKHBAETCS TOYKA, OJIMZKAiIIas K OTHON U3 Y2Ke COeTMHEHHBIX TOYeK,
U TPUCOETUHSIETCT K HUM pPebpOM, TPOIECC MPOOJIZKAETC 10 HCUEPIAHUI BCeX TOYEK — B
pesyJibrare moJyyaemM octoBHoe nepeso. P. TIpum nokaszan [12], aTo mocTpoerHbIil TaKUM CITO-
cobom rpad mMeeT MUHUMAJIbHYIO OOIILYIO JITUHY pebep cpe/in BCeBO3MOYKHBIX COEJIMHEHUIH,
CBSI3BIBAIONINX BCE BEPIIMHBI. 1HCI0 HEOOXOIMMBIX KJIACCOB k 3a/1aeTCsl MCCIeI0BATeIeM, U
B Haiigernom KHIT (ocToBHOM jepeBe) orbpachiBaioTes k — 1 Jiyr, JepeBo pachajaeTcs Ha
k nepeBbeB, BepIIHHBI KOTOPLIX 00pa3yioT k KiaaccoB. IIpu 3ToM He Bcerma orOpachIBAIOTCS
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camMble JIJIMHHBIE JyTH. YIAJ€HHe JyT TPOUCXOJUT MO TMPWHIUITY MAKCHMU3AIUN BBIOPAH-
HOro Kpurepust kKadectBa [13]. JlaHHBI MeTOM MO3BOJISET BBIIEISITH KJIACCH TPON3BOIHHON
¢dopMbI.

2. Anropurm “@opens’. Ha npakruke anropurm KHII garmme Bcero ncmoib3yooT B KOM-
ounanuu ¢ ajgropurmMom “@opesib’, B KOTOPOM CJIyYaiHbIE OOBEKT 00bSIBISETCS EHTPOM
KJIacca; BCe OObEKThI, HAXOMSIIMECs: OT Hero Ha paccrostHnu He Gosibire R (1m0 BHIOpaHHOM
MeTpHKe MPOCTPAHCTBA), BXOJAT B MEPBbIii Ki1acc. B 9ToOM Kiacce ompeIeseTcs IeHTp Mace,
KOTOPBIil OOBABIIETCS HOBBIM IMEHTPOM KJIAcca, MPOIECC MPOIOIKALTCA 0 CTAOMIH3AIIH
MEHTpa. 3aTeM Bce OOBLEKTHI, MOMABIINE B MEPBBINA KIACC, U3BIMAIOTCS, U MPOIEIYPa TOBTO-
PSIeTCsT C HOBBIM CJIYYAifHBIM IIEHTPOM.

3. Komounarmus anxropurmos “@opens” u KHII. N nea komOuaIpOoBaHus IBYX aJITrOPUTMOB
COCTOUT B TOM, 4UTO JJI 33JJAHHOTO YNCTIa KJIACCOB k MPHU HEOOIBIIOM PAJINyce I IO aJTOPUT-
my “@opess” HaxoxaT k' > k kiaaccos, ux neHTphl coeaunsator Merogom KHII, u3 koroporo
yragastor k — 1 pebep 1m0 MPUHIMITY MAKCHMHU3AIUK BHIODAHHOTO KpuTepus KadecTsa [13]
U TOJIYYaloT k pe3yabTHPYIoNnmx KjaaccoB. [Ipu srom obpasyrorcst Kjiacchl 0oJjiee CA0KHON
dopMbI, UeM m-MepHBIe Tapbl. 371eCh BaXKHa caMa Wesd IBYXITATHONU KIACTePU3AIUA: CHA-
YJaJIa BRIJIEIIIOTCI 3aBeIOMO KOMIAKTHBIE MaJeHbKHe TPYIIBI OJHAM aJTOPUTMOM, a 3aTeM
MPOM3BOIUTCS WX O0beINHEHUE, UCIOJIB3Ys APYroii aaroputM. Takast KOMOWHAIMS MO3BO-
JISIET YCIEITHO BBIJEIATH KJIACCHI U3 JOBOJBHO OOJIBITUX MHOYKECTB, BKIIOYAIONNX COTHU U
THICAYN O0BEKTOB.

Vcnospb3oBanne omucanHoil KOMOMHAIIME AJITOPUTMOB KJIACTEPU3AINH TTO3BOJISET MPOBe-
CTH KJIACTEPU3AIMIO HAKOIJIEHHBIX BXOJIOB PEIiaeMoil 3a/la4i — BXOJIOB aJITOPUTMA, U TEM
CaMbIM TOCTPOUTH IEPBUYHBIE KJIACCHI BXOJO0B. 1Orjia OCHOBHOI 3ajadveil co3jaHus aJiro-
PUTMHYECKON CHCTeMBl SBJISETCS 3a/1a9a YCTAHOBJIEHHS COOTBETCTBUS MEXKJY BbIJIETeHHbI-
MH KJIACCAMHI BXOJHBIX JAHHBIX (M, MOXKeT ObITh, THHAMUYECKH TO0OABIEHHBIMU KJIACCAME) U
BXOJAIIUME B &JITOPUTMHUYECKYIO CUCTEMY AJTOPUTMAMU PeIeHus uccaemayemMoit 3aaaqn. Ta-
KO€ COOTBETCTBHE MOKeT ObITh YCTAHOBJEHO 3apaHee (CTATHYECKH) HA OCHOBE Pe3yJIbTaTOB
TEOPETHIECKOTO aHAJIN3a AJITOPUTMOB, BEHIODAHHBIX I CO3AHWUST CHCTEMBbI, WA JUHAMUIIE-
CKU, TI0 Mepe OOHAPYKEeHUs YCTONIUBBIX KJIACCOB BXOMHBIX JAHHLIX U YKCIEPUMEHTATHHOTO
orpeJiesieHns Hanboee PAIMOHATHLHOTO AJTOPUTMA, JIJIS BBIIETIEHHBIX KJIACCOB BXOJOB.

[TockoJIbKY TIpeMeTOM UCCAe0BAHUS B HACTOSIIEH paboTe SABIAIOTCS METOJIbI MTOCTPOe-
HUSI AJITOPUTMUYECKAX CUCTEM, TO ITH CIIOCOOBI YCTAHOBJIEHUSI COOTBETCTBUS MEKIY aJIr0-
PUTMaMU U KJIACCAMHU BXOJIHBIX JAHHLIX W OYAYT MCHOTB30BATHCA B JAJTbHEHIIEM C YIeTOM
OPUHATON TePMUHOJOTHH IS CO3/IaHUs KJIACCH(MDUKAIUN CAMUX METOJOB MOCTPOEHUS AJIT0-
PUTMHUYECKUAX CHCTEM.

3. Tumbl aaropuTMUYEeCKNX CHUCTEM

HanomuuMm, 4To npuHI@UNUa IbHAas BO3MOXKHOCTH CO3JaHHUS AJTOPUTMUYECKHX CUCTEM 00Yy-
CJIOBJIEHA JIOCTATOYHBIM AJITOPUTMUYECKUM PA3HOOOpa3UEM JIjIs MUPOKOIO KPyra mpakTudie-
CKHI BazKHBIX 33/71a49. B paMKax Takoro myTH COBEPIIEHCTBOBAHUS AJTOPUTMHIECKOTO 0Oecte-
YeHUs MOXKHO BBIJE/UTH JIBA THIA AJTOPUTMUYECKUX CHCTEM, CYNIECTBEHHO OTINYAIONTIXCS
JpyT OT Jpyra, KOTOpPble aBTOPHI MpeIaraloT pa3indaTh U ¢ TEPMUHOJOTUUECKOU TOUYKH
3peHus.

L. Asrzopummuneckut komnaexc. Ilog TepMIHOM anz2opummureckuts Komniekc OYIeM I0-
HUMATh COBOKYIHOCTH PA3JIUIHBIX aJTOPUTMOB pellleHnsT JaHHON 331a9i, OPpraHN30BAHHYIO
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TakKuM 00pa3oM, 9TO MOoAbKO 00uH W3 HUX BBIOMpAETCS KaK HamboJiee PaluOHAIbBHBIN 1T
TEKYIIero Bxoja. Takoit BLIOOp MOXKeT ObITh OCHOBAH:

— Ha pe3yJbTaTaX TeopeTUIeCKOTO PeCypCHOr0 aHaanW3a KarkK/Ioro ajJropuTMa U3 pac-
cMaTpuBaemMoii coBokymuocTu (puc. 1, 2), TakuM 06pa3oM, KJIACCHI BXOJOB OMPEIEISIOTCS
HA OCHOBE IIPeIBaAPUTETHHOTO UCCASTOBAHUS aJITOPUTMOB. BBIOOD paIrmoHaJIbHOTO aJTrOPUT-
Ma OCYTIECTBJISAETCS B pe3yabTaTe pelteHus 3a/a9i CTaTHYeCKOrO paClO3HABAHWUS MPUHAI-
JIEZKHOCTH TEKYIIEro BX0/Ia K OJTHOMY W3 3apaHee BbIJIeJIEHHBIX KJIACCOB BXOJO0B € allPUOPHO
HA3HAUYEHHBIMU JIJIS1 3TUX KJIACCOB PaIMOHAJHLHBIMY aJITOPUTMaMU;

— HA JIMHAMAYECKOM OOYYeHHU AJTOPUTMUIECKOTO KOMILIEKca (puc. 3, 4), T.e. pelrennu
3aJIa90 JUHAMIYECKOTO Paclo3HaBaHusa. BHIOOD parmoHAILHOTO aJrOPUTMAa OCYIIECTBISIEeT-
¢S IO pe3yJIbTaTaM perreHus 3a/1a9n KJIaCTePU3aIllui BXOJA0B C TOCIeTYIONNM NCCIeI0BAHN-
eM TOJyIeHHBIX KJIACCOB M Ha3HAYEHWEM PAIMOHAJIHLHOTO aJTOPUTMA IS KarK/IOTO KJIacca
BXOJIHBIX JIAHHBIX.

B o61meM ciydae yupaBIgionii MOy Ib aJITOPATMAIECKOTO KOMILTEKCA Ha OCHOBE aHA H-
3a MapaMeTpoB TEKYIIEro BXoJa, HAIIPUMep TAKOro IapaMeTpa KaK pa3MepHOCTh perraeMoit
3a/aun (JJIMHA BXOJ/A), OCYIIECTBISET BHIOOD aJrOPUTMa, PAIMOHAIHLHOIO MO 3apaHee Ompe-
JeJIeHHOMY KPUTepHIo KadecTBa (cM., Harmpumep, [14]). Eire pa3 mogdepkuem, 9o B aJropur-
MUYECKOM KOMILIEKCE 331242 JJI KOHKPETHOTO BXO/a PEIAeTCss TOJBKO OJHUM aJTOPUTMOM.

1 f

Puc. 1. Teoperuueckuit pecypcHBIi aHaJIN3 aJi- Puc. 2. Boigsiienne k/1accoB n Ha3HAYEHUE AJI-

TOPUTMOB, BXOAAMNX B KoMmiutekc; f(Al) —
mrpux-nyaktup, f(A2) — mrpmx, f(A3) —
CILIONITHAS JTHHUS

L ]

e
[ ]

Puc. 3. Pe3yabraThl AUHAMUYECKOTO O0yUIECHUS
AJITOPUTMUIECKOTO KOMILIEKCA

FOPUTMOB HA OCHOBE Pe3y/IbLTAaTOB PECYPCHOrO
anaam3a; Al — kmacc 1, A2 — kiace 2, A3 —

KJacc 3

Puc. 4. Knacrepuzamus BXOJ0B W Ha3HAUEHUE
PAIMOHAJIHHOTO AJITOPUTMA KAKIOMY KJIACCY
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Puc. 5. Cxema KoMOUHAIINE PEKYPCUBHOTO U UTEPAIMOHHOTO AJTOPUTMOB; M — Pa3MepPHOCTb MPO-
MEYKYTOYHBIX JTAHHBIX, TTPU KOTOPON MTPONCXOMAUT OCTAHOB PEKypPCHUU

I1. Kombunuposannviii aszopumm. TIox TepMEHOM KoMOUHUPOGaHHbLT aszopumm Oyaem
MIOHUMATH COBMECTHOE HCIOJIb30BaHNe (KOMOMHAIMIO) HECKOJIBKUX AJTTOPHUTMOB C PA3THd-
HBIMH PECYPCHBIMU XapPaAKTEPUCTUKAMM MPHU PEIEeHUN 3a0a91 JJId KOHKPETHOTO BXoga. AJl-
rOPUTMBI, BXOJASAIINE B KOMOWHMPOBAHHBI AJITOPUTM, SIBASIOTCS DPAIMOHAJBHBIME 110 BbI-
OpaHHOMY KPUTEPUIO OLEHKN KadeCTBa, JJIA Pa3JIMIHBIX CEMMEHTOB PA3MEPHOCTH 3,191 UJIN
JIPYTUX TapaMeTpoB Bxoda. Takoil MyTb, OUEBHIHO, MPHEMIEM, €CJIH, HAIPUMED, B OCHOBY
pelIeHns NCCIeIyeMOil 3a0aui MOJOKEH MeTO] JeKOMIIO3UIMH, KOTOPBIHA IIPEeInoIaraeT Imo-
CJIeI0BATEILHOE TIOHMKEeHNE Pa3MEPHOCTH 3aa91 U, CJIeJ0BATEIHHO, BO3MOKHOCThH BHIOOPA
NI TEKyIeld pa3MepHOCTH HamboJiee PalMOHAJIBHOTO AJrOPUTMA U3 MMEIOIIEcs COBOKYTI-
noctu. OCHOBHBIE BONPOCH], BOZHUKAIOIINE MPHU CO3JAHUS TaKUX KOMOMHUPOBAHHBIX AJIrO-
PHUTMOB, 3TO BOIIPOC O BHIOOPE KOMOMHUPYEMbIX aJTOPUTMOB M BOIIPOC O BHIOOPE PAIMOHAb-
HOTO IIOpOra IMepeKTioYenns MexK 1y HuMu. OTBeThl Ha HUX MOTYT OBITH TaKzKe MOJIY9IeHbl Ha
OCHOBE Pe3yJIbTATOB PEeIeHus 3aJ1a491 KJIACTEePU3AIUKH BXOJ0B — ONPEICICHUsT KJIACCOB BXO-
JIOB, W MOCJIEAYIOMEro Pemennst 3a1a91 CTaTUIeCKOT0 WIN JUHAMUYECKOTO PACIIO3HABAHMS.
XapakTepHblil U JOCTATOYHO ODIIMII TpUMeEp CO3JaHus PecypPcHO-3(MOEKTUBHBIX KOMOUHM-
POBAHHBIX AJITOPATMOB — KOMOMHHPOBAHUE PEKYPCUBHBIX AJTOPUTMOB C UTEPAIMOHHBIMU
(puc. 5) [15]. TIpu 5TOM 3a cueT COKpaIeHus TOPOXKIEHHOTO IePEBa PEKYPCHH Iy TeM 3aMeHbI
ero HUKHUX YPOBHEH BBIYUCICHUAMHI, KOTOPbIE BBIIOTHAIOTCS UTEPAIMOHHBIM AJITOPHTMOM,
6ostee 3(pPEKTUBHBIM /IS TEKyIIel JJIMHBI BXOAa, B PAJe CAyYaeB MOYKET OBbITh JOCTUIHY-
TO 3HAYUTEJHHOE YJIyIIIeHne COBOKYITHOW PECypPCHO XapaKTepPUCTUKH KOMOMHUPOBAHHOIO
asroputMa 2.

4. Knaccudukaliusa aJropuTMUIecKnX KOMILJIEKCOB

Bribop panuoHa/IbHBIX 10 pecypcHO# 3 (MEeKTUBHOCTH aJTOPUTMOB, BXOJSAIINX B aJITOPHUT-
MHUYECKHIT KOMILJIEKC, JIjIs PA3HBIX BXOJIOB MOXKET IPOMCXOJIUTH KAaK allPHOPHO, TaK U HEIO-
CPeJICTBEHHO BO BpeMs pabOTHI aJrOPUTMUIECKOTO KOMILTEKca. VIeXomsd u3 3Toro B THIle aJ-
TOPUTMUYECKUX KOMILTEKCOB MBI BBIJIESEM JIBa KJIACCA — AJTOPUTMHUYECKHE KOMILTEKCH He3
HAMSATH ¥ KOMILTEKCBHI ¢ TAMATBIO, WU 00ydaeMble aJITOPUTMUYECKTE KOMILTEKCHI.

Kimace anzopummuveckur komnaekcos 6e3 namamu XapaKTePU3yeTcs TeM, 9TO BHIOOD
OJIHOTO U3 aJrOPUTMOB KOMILJIEKCA ITPOUCXOJUT HA OCHOBE AIIPUOPHBIX 3HAHWII — HA OCHO-
BEe TEOPETUYECKOTO HUCCJIETOBAHUS AJTOPUTMOB KOMILIEKCA BBISBJISIOTCS KJIACCHI BXOJOB, B
KaKJIOM W3 KOTOPBIX ONpeJeIeHHBIN aJIrOpuT™M sBjsgercd HanOosee 3D@HEeKTUBHBIM — 3TO
TeOpeTHYeCcKOe pelleHne 33Ja9u KJIacTepu3anuu BXoJoB. [Ipm 3amycke aaropurMumdaeckoro
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KOMILJIEKCA, TTPOUCXOUT PACIIO3HABAHUE BXOJ/a — OIpeJie/IeHre ero MPUHAJJIeKHOCTH K OJI-
HOMY U3 TEOPETHUYECKH BBIJEJIEHHBIX KJIACCOB, IMOCJIE Yero BXOJ 00padaThiBAETCS ¢ MOMOIIHIO
aJITOPUTMA, 3apaHee MPeIMUCAHHOTO JAHHOMY KJIACCY BXOJOB. TeM caMbIM aJIrOPUTMHUYECKHE
KOMILTEKCHI JAHHOTO KJIACCa MOPOXKIAIOTCS pelieHneM 3a1a9l CTATHIeCKOr0 paclo3HaBaHUA
TEeKYIIEro BX0/1a aJropuTMa, IIPU 3TOM KJIACCHI BXOJIOB HAXOMATCA MO pe3yJbTaTaM TeOpPeTH-
YeCKOr0 aHAJIN3a UCCAeIyeMOil COBOKYITHOCTH aJrOopuTMOB. Kak mpaBmio, MpOCTPaHCTBOM
KJIACTEPU3AIMU B TAKOM CJIydae sBJISeTCS MHOXKECTBO 3HAYEHHI aKTYaJbHBIX JJINH BXOJA
paccMaTrpuBaeMoOil 3a/1a49u.

B nonummanuy OnNTUMAaJIbHOCTH aJITOPUTMA KaK AJrOPUTMA, O0JIAJIAIONIEr0 MAaKCUMA/Ib-
HOiT BpeMeHHO# 3(PPHEeKTUBHOCTHIO, TEOPETHYECKUI aHAIN3 TPEIoIaraeT mojiydenue pyHK-
Ui TPYJTOEMKOCTH UCCIETYEMBIX aJTOPATMOB, aPI'YMEHTOM KOTOPBIX AB/IIETCS JIJIMHA BXOIA
(pa3sMepHOCTD 3a/1a4K) WK HEKOTOpas Mepa 3Toii JauHbl. [lepexoq K IporpaMMHbBIM PeaJii-
3aIisiM TPUBOIUT K PACCMOTPEHNI0 (DYHKINIT BpeMeH! BBITTOJIHEHU I, TOJIy9aeMbIX n3 (pyHK-
Ui TPYJ0EMKOCTH C UCIIOJIb30BAHUEM YKCIIEPUMEHTAIBHO ONPEJIEIsIeMOT0 CPEHEr0 BpeMeHn
BBITIOJTHEHUST 6a30BbIX omepanuii [2]. Tlocsegyomuit coBMeCTHBIH aHAIN3 TTO3BOJISIET YKA3aTh
HauboJIee paluoOHATbBHBIE AJITOPUTMBI IS ONPE/IETEHHBIX CeIMEHTOB JITHH BXOJO0B PacCMarT-
puBaeMoit 3agaun. TakuM 0Opa3oM, 3ajada pPaclo3HABAHUS BXO/A BBIPOXKIAETCI B 3aa49y
ompeseeHns CerMeHTa JJIMH BXOJa, B KOTOPBIH MONaJ aeT JINHA TEeKYIIEro BXOJa JAHHOIO
AJITOPUTMUIECKOTO KOMILIEKCA.

B 6o.1ee ob1eit mocraHOBKe pedb LT O TEOPETHYECKOM TTOCTPOEHUH ITPOCTPAHCTBA, Mapa-
MEeTPOB BXOJOB, CBSI3aHHBIX C KOHKPETHON 3a/iavueil, pernaeMoii aJropuTMuIeCKuM KOMILIEeK-
COM, pa3bMeHHH TOr0 MPOCTPAHCTBA HA HENepeceKalonmecs 00/IacTH — KJIACChl BXOJIOB, U
Ha3HAUEHUNU /I JAHHBIX obJacTeil pecypcHO-3(pdeKTUBHBIX aJropuTMoB. Takoe paszbuenune
MPOUCXOUT HA OCHOBE TEOPETUIECKOIO PECYPCHOTO aHAIN3a aJITOPUTMOB, a HA3HAUEHHE pa-
IMIOHATHLHOTO AJTOPUTMA TEKYIIeMy BXOJy — Ha OCHOBE pelleHHd 3aJaud paclo3HABAHUA
MPWHAIIE’KHOCTH BXO/a K OHOI m3 obJiacTeil B MPOCTPAHCTBE MapamMeTpoB.

Ecin anropurvmudeckuit kommjiekc 6e3 mamMsiTi BKJIIOYaeT B ceds JiBa u H60jiee ajJiropuTMa,
TO MBI UMEEM JIEJIO C AA20PUMMUYECKUM KOMNAEKCOM 6e3 namamu ¢ evbopom. [Ipumepom
MOYKET CJIYKHUTH KOMILIEKC PerieHus 3a/a9i OJHOMEPHOW ONTUMAJILHOM M0 CTOMMOCTHU yIa-
KOBKH, BKJIIOUAIONIHH PEKYDPCUBHBIH U TAOJIUIHBINA aJIrOPUTMBI penteHust 31oii 3amaun [14].

TpuBnajibHoe BBIPOXKJIEHHE AJTOPUTMHUYECKOTO KOMILJIEKCAa 0e3 MaMsTH CBS3aHO C TeM,
YTO MPH BCEX BO3MOXKHBIX BXOJAX TOJHKO OJUH aJTOPUTM SBJIIETCS HamboJiee pecypcHO-
3 dekTuBHBIM. MOXKHO YCJIOBHO TOBOPHUTH 00 “aJTOPUTMUYECKOM KOMILTEKCe 0e3 IMaMATH,
0e3 BeiOOpa”. Tak, HATpUMED, TTPU HAXOXKIEHUN HAMOOJIBITIEro ODIIEero AeIuTest AJsi JII0OOro
BXOJIa eTMHCTBEHHBIM 3(DEKTHBHBIM aJrOPUTMOM sIBJIsIeTCsT aaropur™ Eskima (3.

[TepeiiieM K pacCMOTPEHUIO GA20PUMMUNECKULT KOMNAEKCOE C NamAmvlo. B 3TOM 1moax0-
Jie TIpeJInojaraeTcsi, 9To J0 MOMEHTA 3alyCKa TaKOro KOMILJIEKCA OTCYTCTBYIOT JaHHbIE 00
obstacTax 3(@PEKTUBHOCTH BXOAANUX B HEro ajaroputmosn. [losromy mnepsbrit 3Tamn padoTh
KOMILTIeKCa — OOYyUalonuil MUK ¢ TOCTeAYIoNel KIacTepu3alueii BX0OI0B.

OTal 00yUeHUs IPU PelIeHnn KazK a0 KOHKPEeTHOH 33 a4dil MOXKeT OBITh Pa3/JTHIHBIM, HO
B 00IIeM cJiydae OH OyJIeT BRIJIsIETh cieayoomum obpa3oM (M. puc. 3). Ha Bxomx aaropur-
MHYECKOTO KOMILTEKCA IMOCIe0BAaTeTbHO MOAAETCI HEKOTOPBIf MAaCCHB PAa3JUIHBIX BXOJIOB,
KOTOPBIiT 00pabaThiBAETCST BCEMU BXO/SIIMMHI B HETO AJTOPUTMAMU. 3HAYEHUS OIEHOK pe-
cypcHOii 3 (PEKTUBHOCTH U3MEPSIOTCS ¥ 3aTTOMUHAIOTCS JI/I KaK/I0I0 00pabOTaHHOTO BXO/IA.
Ha 6a3ze HakorjieHHbIX 3HAHUI TPOU3BOJIUTC KJAACTEPU3AIUs BXOJIOB B IPOCTPAHCTBE Mapa-
MEeTPOB, U IIPH YCJOBHUH BBIJAETEHHS YCTOWIHBHIX KJIACCOB MPOUCXOIUT Ha3HAUECHHE KaXKIOMY
KJ1accy cBoero 3¢ dekTuBHOro (M0 SKCIHepUMEeHTATBHBIM JAHHBIM) aaropurMa. [loaydeHHbe
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KJIACCHI JIaJIee PACCMaTPUBAIOTCSA KaK MpeonpeIeeHHbIe KIACCHl BXOJIOB, I KOTOPBIX yCTa-
HOBJICHO OJIHO3HAYHOE COOTBETCTBHE ¢ MHOYKECTBOM JTOPHTMOB KOMILICKCA.

3a sTanoM 00ydeHuss HAYMHALTCS ITA SKCILIYATAIIMA — PACIIO3HABAHUE TEKYIIEro BXO/Ia
I pellleHne KOHKPETHOH 3aJadi, OIpeIeeHHONR JAHHLIM BXOJIOM, aaTOPUTMOM, MPe/IIHCAH-
HBIM JAHHOMY Kjaccy. Ecam ouepemHoii BXOJ HEBO3MOYXKHO OTHECTH HH K OJHOMY U3 paHee
IOJIYIeHHBIX KJIACCOB (3a/1a9a JUHAMHIECKOTO DACIO3HABAHUSA), TO CJIELYET BEPHYTHCHA K
dTally O6yquI/IH, B KOHIIE KOTOPOT'O AOJI2KHO 6BITB MMPpUHATO pelnieHne — pacCIllupuTb OJUH U3
yiKe N3BEeCTHBIX KJIaCCOB WJIN BBIACJIUTH HOBBI# KJIaCC CO CBOUM 3@)@)GKTI/IBHBIM AJITOPUTMOM.
[Tocsie 3TOro aarOPUTMUYECKHUIT KOMILICKC TIPOJOJIZKAET paboTaTh B PEsKHMe IKCILTyaTaluu
¢ OOHOB/JICHHBIMHU 3HAHUSMA.

[IpuMepoM aaropUTMHYECKOTO KOMILIEKCA ¢ MAMATBI0 MOXKET CIYKHTh CAMOHACTpAUBAa-
onuiicss (caMOCOBEPIIEHCTBYIOIIUIICS) AJITOPUTM COPTUPOBKHU, MPEIOKEHHbI B [6].

5. Knaccudukarmsa KOMOMHUPOBAHHBIX aJITOPUTMOB

B obmuiem ciydae npu co3iannu KOMOMHAPOBAHHBIX aJTOPHUTMOB PACCMATPUBAECTCS CHTYAIINSI,
KOIJIa B KOMOWMHAIIMK YYACTBYIOT HECKOJIBKO aJTOPUTMOB, XOTd, KaK MPABUIO, OOBITHO pac-
cmarpuBaercsd nBa. [Ipu pazpaboTke KOMOMHUPOBAHHBIX AJTOPUTMOB JOCTATOYHO BAaYKHBIM
SIBJISIETCS BOTPOC 00 OIIpeIeIeHUN MOPOra MePeKTIYeHNs ¢ OJHOTO AJTOPUTMA, YIaCTBYIO-
mero B KoMouHaruu, ua japyroit. CymiecTByioniue pa3Hoodpa3Hbie MOAX0Ibl K PEIeHUIO TOi
3a/1a9W MOTYT OBITH B3sIThl B OCHOBY BBIJE/IEHUsT KJIACCOB KOMOMHUPOBAHHBIX AJITOPUTMOB.

PacemoTrpum BapumaHT KOMOMHUDOBAHUS ABYX aaroput™MoB — Al u A2, octaBisis 0603Ha-
qeHue A 7T pe3yIbTUPYIONEro ajaropurma. MezK 1y aJiropuTMamu, BXOJANIIME B KOMOUHA-
U0, CYIIEeCTBYeT (hDUKCUPOBAHHBIN MTOPOT MEePEKTIOUeHUS I/ KazK/I0r0 KOHKPETHOTO BXOJIA.
DTOT TOPOT SIBJSIETCS TPAHUIEH MKy KJacCaMu, Ha KOTOPbIe B XOJe KJIACTEPH3AIUuU I10
PU3HAKY PAIMOHAIHLHOIO AJIFOPUTMA PA30MBAETCST BCsl 00/IACTH TPOMEKYTOUHBIX 3HAYCHUIA.
[lepekT0o9uenue ¢ OHOTO AATOPUTMA HA APYTOil MPOU3BOIUTCS TP JOCTHZKEHUN HEKOTOPOTO
nopora tepekaiodenus fi. CoaepKaTeabHO TOT MOPOT MOXKET OBITh, HAIIPUMED, 3HAYEHU-
€M Pa3MepHOCTHU TOA3aa4d, eCIU KOMOUHUPOBAHHBINA aJITOPUTM pa3padaTHIBAETCA METOIOM
JIEKOMITO3UIINH, WM HEKOTOPHIM XapPaKTEPHBIM MTapaMeTpPOM MHOYKECTBA TPOMEKYTOTHBIX
pesyiabratoB p = (R;), HA OCHOBE KOTOPOTO OJMH W3 AJITOPUTMOB MOYKET ObITh BBIODAH
Kak 6oJiee IpeoYTUTEeIbHBIN B TeKYIeil cuTyanuu oOpabOTKU BXO/a B CMbIC/IE BHIOPAHHOMN
dbyuknun kagecrsa W4 (D). Torma

\IIA(DMU’) = \IjAl(D’ “) + \IJA2(D’ N)'

[Tonaras, 9To BEIGOpP ONTHMAJIBLHOTO IIOPOTa IEePEKII0YeHIS MUIHUMASHPYET COBOKYIIHBIE pe-
cypcubie 3arpatel V4 (D, 1), nveem

pt = argmin Wa(D, p),

U NpUHIUN paboOThl KOMOMHUPOBAHHOTO AJTOPUTMa MOYXKET OBITh OIMUCAH CJIEYIONUM 00-
pasom. [locite ouepennoit urepamuu ajgroputva Al BBIYHC/ISETCS 3HAYEHUE TapameTrpa [
7 CPABHUBAETCS C MMOPOTOBBIM, T. €. MPOU3BOIUTCI PACTO3HABAHNE MPOMEKYTOUYHBIX Pe3y/Ib-
TATOB, Ha OCHOBE KOTOPOTO JIUOO BBHIIOJHSETCS CJIEAyIONas urepamnusa aaropurma Al, 6o
yIIpaB/IeHne HepenaeTcsa aaropurMmy A2.
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Ha 3T0it ocHOBe aBTOPHI MpeJIaraloT pa3aindaTh TPU CJAEIYIONUX, CBA3AHHBIX CO CIIOCO-
OoM ormpe/ie/ieHus MOpora MePeKJII0UYeHns [1* TI0JIX0/IA, ONPEeIe/IAIONIX KJIACChl KOMOMHUPO-
BAaHHBIX aJITOPUTMOB!

— CTAIlMOHAPHBIN TOJIXO0/, TPU KOTOPOM B IpoIecce pa3padOTKU KOMOMHUPOBAHHOTO aJi-
TOPUTMA TIPHU TEOPETUUECKON ONTHMU3ANUN (DYHKIIUN KAYeCTBA MOJTYIaeMblil OMTUMATbHBII
MOPOT TEePEKJIOUeHNs AJITOPUTMOB He 3aBUCHT OT OCOOEHHOCTEN BXOJA W SBJISIETCS CTAIUO-
HAPHO OMTUMAJBHBIM J7IS BCErO JUAITA30HA BXOJOB, OMPEIeIIeMbIX 001aCTbI0 MPUMEHEHNUS:

p# p(D),  p* = const.

Vcnonb3oBaHne 3TOTO MOAX0A MOPOXKIAET KAGCC CMAUUOHAPHO-AOGNMUBHBLL K 6L00Y KOM-
OUHUPOBAHHBLL AN20PUMMOG C TTOPOTOM IepeKTI0UYeHusI, (PUKCUPOBAHHBIM B MOMEHT pa3pa-
O0TKM KOMOMHUPOBAHHOI'O aJIrOPUTMA;

— CTATUYeCKHU-aalTUBHBIN T0/X0/, TPU KOTOPOM MOJIy4YaeMblii B Ipoiecce pa3padoT-
KW ONTUMAJILHBI MOPOT MEPeKJIFOUeHNsT aJIrOPUTMOB 3aBUCUT OT ocobeHHocTel Bxoma. [Ipu
9TOM ONTHUMAJBHBIA TOPOr (MOPOrH) TMEPEKIIYeHNsT PACCIUTHIBACTCS YITPABJISIIONIAM MOJLY-
JIeM JI7IsI TEKYIITEro BX0J1a HEIOCPEICTBEHHO Mepe/T 3amyCKOM COOCTBEHHO KOMOMHUPOBAHHOIO
aJITOPUTMA, T. €. BBIIOJTHSIETCS CTATHYeCKas aJalTalds K TeKYIIeMy BXOIY aJropuTMa:

= p(D).

JIaHHBIH MOAXOM MOPOXKIAET KAGCC CMAMUYECKU GOANMUBHULE K 6X00Y KOMOUHUDOBAHHLL
aA20PUMMOE C BBIUUCJIEHUEM MOPOTa MEPEeKJTIOUYEHNd B MOMEHT 3allyCKa aJrOpUTMA;

— MUHAMUYECKU-AJANTUBHBIN TOAXOM, MPU KOTOPOM ONTUMAJBHBIM MOMEHT MepeKTiove-
HUS MEXKJy KOMOMHUPYEMBIMH AJTOPUTMAMH OIpPeeaseTcs B JAUHAMHUKE WX BBINIOJTHEHUS
Ha TeKyIIeM BX0/ie Ha OCHOBE BHIYMCJIEHUsI 3HAUEHUS CIIeNHAJIhLHON yITpaBJIstionieil (pyHKINN.
st sroit dyHKIwn nbo MOpOroBoe 3HaveHne (MpocTas THHAMUYECKAsT aJalTalns K BXOLY)
U3BECTHO TEOPETUIECKH, TMOO ONTHMATbHBINA MTOPOT ¥ MOMEHT MEePEKTI0UEHUsT OTIPe eS0T S
Ha OCHOBE COBOKYITHOTO aHAJIN3a KaK TEKYIIero BXOJa, TaK U OIpeaeeHHOl nHMOpMAIIT O
psijie TPeJIbLIYIUX BXOJOB (JUHAMUYECKAs aJaNTaIus ¢ MaMsThI0 BXOJIOB):

p=p(D,R).

B utore monydaeMm kaacc dunamuvecku-adanmusHus K 6L00Y KOMOUHUPOSAHHHLT AA20DUM -
MO0G6 C BBIUYHCJIEHHEM TIOPOroBoit (DYHKIUN B JUHAMHUKE BBITIOTHEHU.

B kadecTBe mpuMmepa cTanmoOHAPHO-3JAIITHBHOIO KOMOMHUPOBAHHOIO aJrOPUTMa, PUBeE-
JIeEM aJITOPUTM COPTUPOBKH CJAUSIHHUEM C COKPAIEHHBIM JepeBOM PEKYPCUH, B KOTOPOM TpH
JITUHE TEeKYIIEero MaccuBa, MEHbBIEH Wl PpaBHON 12, MPOMCXOIUT OCTAHOB PEKYPCUU U JTAJTh-
Hefflas cOPTUPOBKA TIPOU3BOAMTCST METOJOM MPSIMOro BKtouerHus [15].

JIBa npyrux Kjacca KOMOMHUPOBAHHBIX aJTOPUTMOB MOTYT OBITH HPOUJIIIOCTPUPOBAHBI
Ha IpUMepe 3aa9i OJJHOMEPHOMN ONTUMAIBHO [0 CTOMMOCTH YIAKOBKE (3a/a4a O PIOK3aKe).
B cuny agautuBHOCTH 1e1eBON (DYHKIUHT METO JUHAMUIECKOTO ITPOTPAMMUPOBAHUS ITPUMe-
HUAM JI7IS PeIIeHns 3TOi 3a/J a9 U TMO3BOJIIET MOJYIUTh ee TOUHOe pelrenne. /[Ba M3BECTHBIX
aJITOPUTMA, PEAJTU3YIONIUX ITOT METOJ, — TAOJUIHBIN U PEKYPCUBHBIN, UMEIOT Pa3IUIHbIE
pecypcHbIe XapaKTEePUCTUKH, YTO CO3/IaeT BO3MOYKHOCTH Pa3pabOTKH KOMOMHUPOBAHHOTO AJI-
rOpuUTMa, B KOTOPOM ONTHMAJBHBIN MOPOT MEPEKJTI0YEeHNST MeYK/Iy aJrOPUTMaM# 3aBUCUT OT
ocobeHHOCTel BXo/1a. Pacuer 3HaUeHHS 3TOrO MOPOTa MIPH YCJIOBHH, ITO OIEHKON KavuecTBa aJl-
TOPUTMOB SIBJIsIeTCSA BpeMeHHasa 3(pHeKTUBHOCTb, MOXKET OBITH BBIIIOJIHEH C UCIOJTb30BaAHUEM
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TeopeTuIecKuX (PyHKIU TPYJT0EMKOCTH KOMOUHUPYEMBIX aJITOPUTMOB, IIPH 3TOM 3HAYECHUEM
mopora fABJsgeTcd HOMep THNa rpy3a.

Craruaeckn-aJanTUBHBIT KOMOMHIUPOBAHHBII aJIrOPUTM OYIET COEePKATH YIPABJISTIOIIHIT
MOJY/Jb, KOTOPBIil I KOHKPETHOTO BXO/Ia PACCUUTHIBAET MOPOT MEPEKJTIOUYEHUI W 3aIlyCKa-
eT TabJUIHBII aJrOPUTM IS ONpe/Ie/IeHHON MOPOrOBBIM 3HAUYEHHEM YaCTH TUIIOB I'PY30B.
Bropoit dazoii 3amyckaercs peKypCcUBHBIH aJTOPUTM, KOTOPBIA B JIUCThSIX TOPOXKICHHOTO
JlepeBa peKypCUH KOMUPYET pe3yJIbTaThl TaOJUIHOrO aJrOPUTMa U IEIMOYKON PEeKyPCUBHBIX
BO3BPATOB MOJIyYaeT ONTUMAJILHOE PelleHue it JaHHOrO BXoja. /leTajibHO 3TOT KOMOUHM-
pOBaHHBI aaropuT™ onucan B [14].

JInHAMIYeCKH-aIalTHBHBIN O/IX0, pean30BaH B BOJHOBOM aaropurme [16]. O He mpo-
W3BOJIUT MPEABBIYUCTCHES TOPOTa MepeKJIiovdeHnsd. BMecTo 3Toro mocsae KaxKIoro MpoxXoaa
PEKYPCUBHOTO AJTOPUTMA MOJCYATHIBACTCA YUCTO 3aTMOTHEHHBIX CTPOK CTPYKTYPHI JAHHBIX.
Ecin uncjio 3TuxX ¢TpoK CTAHOBUTCS DOJIbINE TOPOTA, B JAHHOM C/Iy4Yae PaBHOTO MOJIOBHHE 00-
IIETr0 YKCJIa CTPOK CTPYKTYPHI JIAHHBIX, TO YIIPABJIEHUE TepeaeTcss TaDJINIHOMY aJrOPUTMY.

6. Kunaccudukalins MeTo10B MOCTPOEHUS AJTOPUTMUYECKNX CUCTEM

Ana/iM3 npUBEIEHHBIX JAHHBIX MOKA3aJ, 9TO KOPHEM HepapXuduecKoil KjaacCupukamum siB-
JIIOTCS AJITOPUTMHUYECKUE CUCTEMBI, T. €. JITOPUTMBI, OObeTMHEHHBIe PA3HOOOPA3HBIMHU CBSI-
34MH, IpUYEM, €CJIU ITH CBA3U CYIIECTBYIOT TOJILKO C YIPABJILIONIAM MOIYJIEM CUCTEeMbI
(cucrema mpejcTaBisier coOON JepeBO MIYOMHBI IBA), TO MBI MOJYIaeM ATTOPHTMUICCKHH
KOMIIJIEKC, €CJIH YK€ OHU CYIIECTBYIOT ellle W MeKJy CAMUMHU aJropurMamu (¥, cieoBaTesb-
HO, aJIFOPUTMHYECKass CHCTeMa MMeeT 0oJiee CJIOKHYIO CTPYKTYPY), TO MMeeM KOMOWHHPO-
BAHHBINA aJIrOPUTM.

Takum 00pazoM, MpeIaraeTcs CJIeIYIONas KAGCCUPUKAUUL Memodoé NnocmpoeHus G-
eopummuneckur cucmem (puc. 6), CONJIACHO KOTOPO B aJTOPATMUIECKUX CUCTEMAX BBIJe-
JIIOTCS TBa KPYIMHBIX THUIA — AJTOPATMHUYECKUE KOMILTIEKCH U KOMOUHUPOBAHHBIE AJTTOPUT-
MBbI. AJITOPpUTMUYECKHE KOMILIEKCHI BKJIIOYAET B CeDs ABa KJIacca — 0DydaeMbie aJrTOPUTMU-
JecKre KOMILIEKCHI (KOMILIEKCHI ¢ MaMSThIO) W AJTOPHTMUYECKHe KOMIUIEKCHI Ge3 MaMsiTH.

li AJITOPUTMHYECKHE CHCTEMELI —

Tun I Tan II

ANTOpHTMEYE CKHE KEOMIUIEKCEL KomMOHHHpORAHHEIE AT OPHTMEL
KmaccIa KnaccIb KmnaccITa KrnaccIlc
— ANTOPHTMHYE CEHE —  AITOpPHTMHYTECKHE CTamHOHApPHO-3JANITHEHEIR JHHAMHTeCKH-3TalTHEHRE
KOMIUTEECE 083 MAMATH KOMIUTEECE] ¢ IAMATEID KOMOHHHD CE3aHHEIR EKOMOHHHD OB3HHEIR
ATTOPHTMEL M ATTOPHTMEL
KnaccIIb

CraTHTecEH- AJaIITHEHEIC
KO.’\ISH]—H‘IPOBEJ—H{EIE
ANTOPHTMEL

IToaknace. KoMIImescs - ITogrnace. ITpocTee
De3 maMATH De3BRIOOpa " EOMIUIEECE C TAMATRED

Tlogrnacc. KoMmmekce | ., Toxenacc. AnanTHEHEE
0e3 maMATH ¢ EEIDOpOM " EOMIUTEECEI C TAMATREY

Puc. 6. Knaccndukanms amropuTMuIecKnx CHCTeM (cxema)
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HepBbIe npeacraBjaeHbl ABYMdA IMOAKJIaCCaMU — MPOCThIE€ KOMIIJIEKCHI C MaMATBIO WU aJall-
TUBHBIE KOMIIJIEKCHI C MMAMATHIO. HOCJIe,Z[HI/Ie, B CBOIO Oo4Yepeb, TaK>Ke IpeJCTaBJIEHbI JBYMd
MOJAKJ/IACCAMU — AJTOPUTMHUYECKNE KOMILIEKChl 0e3 maMsiT, 06e3 BhIOOpa W KOMILJIEKCH 0e3
HAMATH ¢ BEIOOpOM. BO BTOpOM THITE BBIIEISIOTCS TPH KJIACCa — CTAIMOHAPHO-aJAIITHBHEIE,
CTATHYECKH-aJAIITUBHBIEC U JUHAMHYECKH-aJAIITUBHBIE KOMOMHIPOBAHHBIE AJITOPUTMEL.

Huzke nmpuBeseHo onmcanne CBA3U MPEITOKEHHON KIaCCH(DUKAIME METOI0B TOCTPOSHHS
AJITOPUTMIYIECKHUX CHCTEM CO CIIOCODAMH KIACCH(MUKAINE W PACIO3HABAHUS BXOIOB U METO-
JaMu olpeae/JIecHuA paluOHaJIbHBIX aJITOPUTMOB.

Asnzopummuyeckue cucmemst

Anropurmuueckast cucrema Ag = {Ag|k = 1,m} npencrasiaser co6oit onpeeneHHbIM
06pa30M OpraHn30BaHHOE OObeIMHEHNE M PA3IUIHBIX AIropUTMOB Ay, perenus 3agaan (00-
meit mpobsemst) Z.

Tun I. AnropurMuiecKkne KOMILJIEKCHI

Anropurmuueckast cucrema Ag = {Ag|k = 1,m} pemenns 3agauu Z, opranmzoBanHas
KaK HaOOp pa3JUYHBIX AJTOPHTMOB TAKHM 0OpPa30M, UTO YIPABISIONINI MOILY/Ib KOMILTEK-
ca BBIOMpAEeT s pelleHns KOHKPEeTHO ImpoOIeMbl, 33 aHHO0i BXOIOM D)., TOJBKO OIUH U3
AJITOPUTMOB KOMILTEKCa — aJroput™M A; Kak Hambosee paruoHATBHBINA IO PECYPCHBIM Xa-
PaKTEepUCTUKaM.

Knacc Ia. AnropurMudyecKkne KOMIJIEKCHI 0€3 maMaTH BKJIIOYAIOT CJIEIYIONINe
TMO/IKJIACCHI:

— ONUCAHUE NPOCMPAHCMEA KAACMEPUSAUUL 6L0006 HA OCHOBE TEOPETHIECKONH mapamMer-
pU3AIUU BXOJOB, YIUTHIBAIONIEH OCOOEHHOCTH PECYPCHBIX XapaKTEPUCTUK AJTOPUTMOB KOM-
ILTeKCa,;

— onpedenenue Kaacco8 6rodos Ha OCHOBE TEOPETHIECKOr0 pasTpaHHIeHHs 00JIacTeil pe-
cypcHOil 3 HEKTUBHOCTH /TS aITOPUTMOB KOMILTEKCa B MPOCTPAHCTBE ITapaMeTpH3allii;

— HA3HAYEHUE PAUUOHAALHBIT AA20PUMMOE OAL MOAYUYEHHBLL KAACCOS, OMPEILTIeMOe Ha,
OCHOBE TEOPETHUIECKOT0O AHAIN3a PECYPCHON 3(hp(HEKTUBHOCTH aIrOPUTMOB KOMILTEKCa B KJ1aC-
cax;

— 8LLOOD AN20PUMMA OAA MEKYW,L20 8X00G TIO PE3yIhTATaM PEeNIeHusT 3a/a9i CTaTHIe-
CKOT'O PACMO3HABAHUS TEKYIIEr0 BXO/a YIPAB/ISIIOIIM MOy IEM KOMIIJIEKCA.

[Toakacc anropuTMnYecKnx KOMMIEKCoB be3 namsTu be3 Beibopa sIBJIsIeTCST TPUBUAIBLHBIM
BBIPOZK/IEHNEM KOMILIEKCa, 10 OHOTO aJTOPUTMA.

Knacc Ib. AaropurMumdeckue KOMIIJIEKCHI C TAMAThIO BKJIIOYAIOT CJIEIYIONINe
MMO/IKJIACCHI:

— ONUCAHUE NPOCMPAHCMEA KAACMEPUSGUUL 6L0006 HA OCHOBE TEOPETHIECKONH mapamMer-
PHU3AINK BXOJ0B, YINTHIBAIOIIEH 0COOEHHOCTH PECYPCHBIX XapaKTEPHCTHK AJTOPUTMOB KOM-
ILTeKCa,;

— onpedeserue Kaaccos 60006 TEPBUYHO MO Pe3yIbTaTaM 3Tala 00YUeHHsI, COCTOSIIEro
B OIpEJIe/IeHNH KJIACCOB HA OCHOBE KJIACTEPU3AINN U3BECTHOW BHIOOPKN TUIUIHBIX BXOJOB C
BO3MO2KHBIM BTOPUYHBIM ILO6aBJIeHI/IeM KJIaCCOB B pe€2KUME IKCILJIyaTallul — IIPU 9TOM ylIpaB-
JISTIOTIU T MOJTY/Tb PENIaeT 3a/1a9y JUHAMUIECKOTO PACIO3HABAHUSI;

— HA3HAYEHUE PAUUOHAALHBIT AA20PUMMOE OAL NONYYEHHBLE KAGCCO8, ONPEILTISTeMOe Ha,
OCHOBE 3KCIIEPUMEHTAILHOIO aHAIN3a PeCypCcHOl 3(pPEKTUBHOCTH aJIrOPUTMOB KOMILTEKCA,
Ha dTale 00yYeHHs W B MOMEHT 0Opa30BaHMsA HOBOIO KJIACCA BXOIOB;

— 6b60P aN20pUMMA OAA MEKYULL20 8X00a TIO Pe3yIbTaTaM JIUHAMUYECKOTO pPaCIO3Ha-
BaHHUs TEKYIIEro BXOJa YIPABJISIONIM MOIYJIEM KOMILTEKCA.
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[Tonk/racc afanTUBHBIX KOMMJIEKCOB C NAMSATLIO OTJIMYAETCS TeM, 9TO MPU CO3JaHUN HOBOTO
KJIACCA BXOJIOB B PEXKMMe SKCILIYATAIlMU MMPOUCXOANT aJalTHBHASA MOAMMDUKAIKWS OJHOIO W3
aJITOPUTMOB KOMILIeKca Jijisi Hanbosiee 3(hdeKTuBHOM 00pabOTKN BXOJI0OB U3 HOBOT'O KJ/Iacca,
T. €. YIPABJIIONIAN MOTY/Ib BBIMOTHSIET aJAIITAIINI0 KOMILTEKCA K HOBOMY KJIACCY BXOJIOB.

Tun 1. KombuHupoBaHHbIE AJITOPUATMBI

Anropurmudeckas cucrema Ag = {Ax|k = 1, m} pemenus 3amaqn (o6meit mpobaemsr) 7,
OPTraHU30BaHHAS TAKUM OOPA30M, UTO MPHU PEIeHnn KOHKPETHO MpobIeMbl, 3aJaHHO# BXO-
JIOM DZ; HUCIOJIB3YyeTCdA KOM6I/IHaI_[I/I${ HECKOJIbKUX aJITOPUTMOB CUCTEMBI C COOTBETCTBYIOIUMU
9TOMY BXOJIy HACTPOWKAMU, 0DECIednBAONIAs HANIYJINE PECyPCHBIE XapAKTePUCTUKU CHU-
CTEeMbI IJId 3TOro BXOA.

Knacc ITa. CrannoHapHo-aJanTuBHbIE KOMOMHUPOBAHHBIE AJITOPUTMBI C ITOPO-
rOM TIepeKJIioueHns, (PNKCUPOBAHHBIM B MOMEHT pPa3pabOTKN KOMOMHUPOBAHHOTO AJTOPUT-
Ma, — KJACChI BXOJOB BBIJIEJIEHBI Ha dTale pa3paboTKu KOMOMHUPOBAHHOTO AJITOPUTMA, 3a-
Jlada paco3HABAHUS PEINTeHa AIIPHOPHO JIJIsT BCEX BXOJIOB.

Kiaacc ITb. CraTuueckn-aganTuBHbIE KOMOMHNPOBAHHBIE AJTOPUTMBI C BHIYHUC-
JIEHHEM TOPOTa TIePeKJII0YeHNsT B MOMEHT 3aIyCKa aJITOPUTMa — PEIaeTcs 3a/1a9a Pacno3Ha-
BaHUsI BXOJIa KaK 33/1a9a CTATHIECKOTO PACIIO3HABAHUS TPUHAJIEKHOCTH K KJIACCAM BXOJIOB,
MOJIYYEHHBIX MO PE3YIbTATaM TeOPETHIECKOTO aHAIM3a KOMOMHUPOBAHHBIX AJTOPUTMOB.

Kimaacc Ilc. JunaMuyecku-aJanTuBHbIE KOMOMHUPOBAHHBIE AJITOPUTMBI C BBI-
YUCTEHUEeM MOPOTroBOil (DYHKITNY B TUHAMUKE BLITIOJTHEHUS — PENIaeTcs 337a9a CTATHIeCKO-
'O paCliO3HaBaHUA NPUHAJICZKHOCTU MHO2KECTBa TPOMEXKYTOYHBIX PE3YyJIbTaTOB aJI'OPUTMa
K KJIaCCaM, OTPEJIEIEHHBIM B PE3Y/IbTaTe TEOPETUILCKOTO aHAJIN3a KOMOMHUPOBAHHBIX AJIM0-
PUTMOB.

TakuMm obpa3oM, B cTaThe MpeToKeHa OpUTHHAIbHAA KIaCCU(MUKAIUI aJITOPUTMITIe-
CKHUX CHCTeM, B OCHOBY KOTOPO#l TOJOXKEHBI BO3MOXKHBIE Pe3Yy/IbTAThl KJIACTEPU3AIUN U TO-
CTIEIVIONIETO paclo3HABAHUS BXOIOB U MIPOMEYKYTOTHBIX Pe3y/IbTaToOB aaroputMa. [Ipeacras-
JIGHHYIO KJIACCH(DUKAIINIO MOXKHO PacCMaTpUBAThL KakK 0a3y /Il CO3JIaHUsI METOJIMK pa3pa-
OOTKM aJrOPUTMUYECKUX CUCTEM, YIUTHIBAIONLYIO OCOOEHHOCTU WX MOCTPOEHUST U TOBBITIAIO-
YO PeCypCcHYO 3(pHeKTUBHOCTD aJTOPUTMUAIECCKUX CUCTEM, TaK KaK MPU €€ UCIOTb30BaAHUN
00eCIeYnBaeTCs CBA3b HA3HAUEHUS PAIMOHAIBHBIX AJTOPUTMOB C YCTONYHUBBIMHU KJIACCAMU
BXO/IOB ¢ 0OPabOTKOI TEKYIIero BXoJAa aJrOPUTMOM, ONpeIeIeHHBIM Ha OCHOBE PEIeHHs 3a-
JIaYn pacmoO3HABAHUS.

Criucok aurepaTyphbl
[1] YabauoB M.B. Knaccudukaius 1 MeTOIbI CPABHUTEIBHOIO AHAIN3A BBHIUNCIUTETLHBIX AJl-
roputmoB. M.: ®u3zmaraut, 2004. 212 c.

[2] YibsaHOB M.B. Pecypcro-adderTuBHbBIe KOMIBIOTEPHBIE aJIrOPUTMbI. PazpaboTka 1 aHaIms.
M.: @usmaraut, 2008. 304 c.

[3] KopmEH T., JIE3EPCOH Y., PUBECT P., IIITAITHNS3 K. Asropurmsr: [Tocrpoenne n anamms.
2-e m3x.: Ilep. ¢ anrm. M.: U3garensckmit oM “Buabamc”’, 2005. 1296 c.

[4] Axo A., XonkpooT K., YJIbMAH JI>K. CTpyKkTyphl ganHbIX 1 ajgroputmbl: [lep. ¢ adr.
M.: U3marensckumit mom “Buanamc”’, 2001. 384 c.

[5] UmorA A.JI. CoBpemennas npukiaguas Kpunrorpadusa. M.: Temmnoc APB, 2001. 256 c.



118

M. B. Vipsaos, O. A. HaymoBa

(6]

[7]
8]
[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]

A1LoN N., CHAZELLE B., COMANDUR S., Liu D. Self-improving algorithms // SODA ’06:
Proc. of the Seventeenth Annual ACMSIAM Symp. on Discrete Algorithm. New York, USA:
ACM, 2006. P. 261-270.

I'remnaoB A.A. Ilpuknagabie 337349 MaTeMaTHYecKoro nporpammuposanus. M.: Jloroc,
2006. 288 c.

PosT E.L. Finite combinatory process — formulation 1 // J. Symbolic Logic. 1936. No. 1. P.
103-105.

OnaeHaerPoep M.C., Bisimousa P.K. Krnacrepusrit ananns. @axTopHBINA, TUCKPUMIHAHT-

HbIil u Kaacrepublit anamus: [lep. ¢ anrn. / Iox. pex. U.C. EnokoBa. M.: ®unanch U cTaTu-
cruka, 1989. 215 c.

JIArYyTUH M.B. Harnsgamasa MmareMaTrndeckas: CTATUCTHKA: Y 4. mocobue. 2-e 3. M.: BTHOM.
Jlaboparopwust 3uanuit, 2009. 472 c.

CBamu M., TxyviaAcuPAMAH K. I'padsr, ceru u asropurmbl. M.: Mup, 1984. 380 c.

Prim R.C. Shortest connection networks and some generalization // Bell System Technical
J. 1957. Vol. 36. P. 1389-1401.

BAropryiiko H.T'. Ilpukiajiabie MeToAbl aHAIN3a JAaHHBIX U 3HaHuii. Hoocubupck: MH-T Ma-
remaruku CO PAH, 1999. 270 c.

I'mpaeBa A.H., HAVMOBA O.A., ¥YJabsaHOB M.B., AKOBIEB N.A. KoMOuHMpOBAHHBI
aJITOPUTM PeLICHUd 333491 OJHOMEPHOU YIAaKOBKU: CTATUYCCKU-AJAINTUBHBINA 1OAXO0/L / / IIpo-
6siembr mosmrpadun u w3mareabckoro gena. 2008. Ne 2. C. 67-82.

I'mpaeBa A.H., UcAEBA A.C., HAYMOBA O.A. u AP. KoMOMHUpPOBAHHBIE UTEPAITHOHHO-
PEKYDPCHBHBIE AITOPUTMBI COPTHPOBKK // ABroMarnsaiysi u coppementbie rexxosornu. 2008.

Ne 3. C. 17-26.

HaymoBA O.A., VJiibgdHOB M.B. KoMOuHUPOBaHHBIH U BOJHOBOW aJrOPUTMBI PEITEHUsT 3a-
nmaun yrnakoBku: [Tpunrmuner mocrpoenns u ocobennocru // Busnec-undopmarnka. 2009. Ne 2.

C. 27-33.

Hocmynuaa e pedaxyuro 25 pespars 2010 e.,
¢ dopabomru — 2 cenmaabps 2010 .



Krnaccucpukarmst MeTo10B MOCTPOEHUST aJTOPUTMHUYECKHX CHCTEM 119

ZKBT. 2010. T. 16, Ne 1. C. 105-118.
Classification of construction techniques for the algorithmic systems
Uljyanov M.V., Naumova O.A.

Original classification for construction of algorithmic systems is suggested. The classification
is based on possible results of clustering and further classification of initial and intermediate
algorithm’s data. The important result of this classification is a new approach for construction
of algorithmic systems, which uses that sufficiently robust clustering, can assign rational
algorithms for stable clusters of entry data, and can select algorithm for current entry based
on the result of solution for the classification problem of this entry in a multidimensional
parameter space.

Keywords: algorithmic systems, algorithmic complexes, combined algorithms, classification
of construction techniques



