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CHCTEMBEI VIIPABJIEHIS BA3AMU JAHHBIX 1 3HAHUI

HeCTpOI‘I/Iﬁ BbIBO/I B CUCTEMaX aJbT€PHATUB

H.A.Mopocarosa

BMK, MI'Y umenu M. B. Jlomonocosa, Mocksa, Poccus

ITocrynmna B peakosnernio 25.10.2011

Anrorarmusa—CucreMbl aJIbTEPHATUB MO3BOJISIIOT KOHCTPYWPOBATH M KCIIOIH30BATH 0a3bl 3HA-
uuii. B pabore nccaeayroTcs BO3MOXKHOCTH O00DIIEHNsT aJITOPUTMa, JIOTHIECKOTO BBIBOJA B CH-
CTeMax aJbTePHATHUB /I PAOOTHI C IPOTUBOPEINBLIMHA JAHHBIME U IPEITAraeTcs 0O00IIAOTIIIit
AJIFOPUTM Ha OCHOBE JIOTUKH C BEKTOPHOII CEMaHTUKON.

1. BBEJAEHUE

IIpocrasi cucrema ajbTEPHATHB SIBIAETCS OTHUM W3 CrocoboB peasusanuu 6a3 3nanmii [1]. B
OCHOBE 3TOTO CIIOCO0a JIEKUT TOAX0/ K OMUCAHUI0 00BHEKTOB TPOOJeMHOM 00,1aCTh ¢ TTOMOIIBIO aT-
pubyTOB, IPUHUMAOIINX HA KaXKJIOM 0ObEKTe POBHO OJIHO 3HAYEHUEe, KOTOPOE HA3bIBAETCH IIPU3HA-
KoM obbekTa. B Moenn npobaemuoit 06/1acT MOJIHBIM CIIMCOK JOMYCTUMBIX 3HAYEHUN KAXKI0r0 U3
aTpubyTOB (PUKCUPYETCS 3apaHee.

B cBa3u ¢ opranunzanueil n ICIoab30BaHReM 0a3 3HAHUN BO3HUKAaeT HAOOD 33739, KOTOPBIE MOXKHO
pasde/uTh Ha ABEe IPYNNLL: 33a4d, CBA3AHHLIC C U3BJCYECHUEM 3HAHU, U 33Ja49d UCIOJb30BaHNAA
[IOJIy4€eHHbIX 3HaHuil. Bropast rpyiia, B CBOIO o4Yepejb, COCTONT U3 33/a4 [IPEeJCTABIeHUS 3HAHUI
7 JIOTHYECKOT0 BBIBO/Ia. PacCMOTPHM BONIPOCH! MCIIOIB30BAHNSA CHCTEM aJbT€PHATUB /IS PENIeHUs
33124 BTOPON I'PYIIILI.

Baava npejcTaBaeHns 3HAHUN CBOJUTCS K KOHCTPYHUPOBAHUS CUCTEMBI AJIbTEPHATUB, OIIUCHIBA~
forelt mpeaMeTHyo 0b1acTh u 3HaHug 0 Heii. [Ipu 3TOM cumTaercs, 9TO:

— npejMeTHas 06JIaCTb COJEPKUT 00BEKTHI;
— 0OBEKTHI OMUCHIBAIOTCI C TOMOIIBIO aTPHOYTOB;

— Ha KaXA0M 00bekTe arpudyThl NIPUHUMAIOT POBHO OJIHO 3HAUYECHUE.

3uadenne aTpubyTa, COOTBETCTBYIOIIEE HEKOTOPOMY 00beKTY, OY/IeM HAa3bIBATH IPU3HAKOM 00'bEeKTa,
WJIM TTPOCTO TTPU3HAKOM. B crcreMax ajbTepHATHUB Jid OMUCAHUS MPEAMETHON 06/1aCT UCIOIB3Y-
FOTCsi TPUOYTHI, KOTOPBIM COTIOCTABJSIOTCH ajbTrepHaTuBbl. PaKTUYUECKHN aJbTEPHATUBA JJIs [TPE/I-
crassieand arpubyra ecTh HAOOP MPUBHAKOB, AOMYCTUMBIX JIJId PA3HBIX 00BHEKTOB.

3HaHUS O TIPEeAMeTHONH 06JIaCTH, TO €CTh 3HAHUS O CBA3AX MEXKJy MPU3HAKAMHU 0OBEKTOB, PE-
CTABJISIIOTCS B BHJI€ TaK HA3BIBAEMBIX MOJYJel 3HAHUI, KaXK/blii U3 KOTOPBIX MOXET COCTOSITH U3
OJTHO# WJTH HECKOJIBKUX aJibTepHaTuB. CyIecTByeT HECKOIbKO THIIOB MOJY/Ieil 3HAHUI, B YaCTHOCTH,
B CHCTEMAX AJBTEPHATHB MOXKHO MPEACTAB/SITE MPOLYKIIHUHN.

BadukcupyeMm ouH n3 00bEKTOB TPEIMETHOH 06/IaCTH, OTHOCUTETHEHO KOTOPOT'O U3BECTHBI HEKO-
TOpBIE ero mpu3HaKu. Tako# 00bEeKT OyAeM HA3BIBATH AKTUBHBIM 00HEKTOM. JacTh MPU3HAKOB aK-
TUBHOIO O0BEKTA CUUTAETCA HEM3BECTHOI. 3ajada JIOTHUYECKOTO BBIBO/A COCTOUT B OIPEIETCHUN
HEM3BECTHBIX MPU3HAKOB aKTUBHOTO 00beKTa. [IpruMepom Takoi 3a1a9m MOKET CJIYKUTH ONpPeTe/re-
HIUE KJIacca 00'beKTa [0 UMEONIUMCS [IPU3HAKAM.
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B cBs3u ¢ 3ajadeii TOTHIecKoro BBIBOJIA OyIeM pAacCMATPUBATH Maphl (IPU3HAK, OMEHKA JTOCTO-
BEPHOCTH) JI/IT AKTUBHOTO OOBEKTa, KOTOPBIE HA3BIBAIOTCA haxTamu. [10CKOIBKY 000 mpu3HAK
coJIepKUTCs X0Tst Obl B OJHOU ajbTepHATHBE, TO OYJIEeM TOBOPUTH, YTO COOTBETCTBYIOMINIT (DAKT
TAKKe COJEPIKUTCI B ITON aJbTEPHATHUBE.

DakT MOXKET HAXOIUTHCA B PA3JIMIHBIX COCTOSIHUAX, CPEAU KOTOPBIX BBIJAEIEHBI 00s13aTE/IbHBIE
YCTAHOBJIEHHOE, OTIPOBEPTHYTOE W HEOINPEJIEJIEHHOE COCTOSIHUS. YCTAHOBJIEHHOE M OIPOBEPTHYTOE
cocTostHus (paKTa COOTBETCTBYIOT HEKOTOPOU CTEleHN HAJUYIUS U OTCYTCTBHUS TPU3HAKA, COOTBET-
crBernno. Cocrogume (pakTa OTMpenensdeTcss 3HAYEHWEM er0 OMEHKHW JTOCTOBEPHOCTH, KOTOPOE eCTh
9JIEMEHT HEKOTOPOI'0 MHOXKECTBA JaHHBIX. B 3TOM MHOXKecTBe 3abUKCUPOBAHBI 3HAYMEHUS, COOTBET-
cTByIome cocroguuamM daxTa. ag kparkocTtr Takyke OyaeM HA3BIBATH 3HAYEHUE OIEHKH TOCTO-
BepHOCTH daKTa MPOCTO 3HaICHHEM hakTa.

CrangapTablii jormdaeckuii BbIBoJ [1] B cncremMax ajgbTepHaTHB OCHOBBIBAETCS HA TPEX NMPAaBUIIAX:

1. ecsim bakT yCTaHOBJIEH, TO BO BCEX COJEPKAIINX €0 AJLTEPHATUBAX OCTAJIbHBLIE (DAKTHI IIEPEX0-
AT B OIIPOBEPIHYTOE COCTOAHUE;

2. ecsu B HEKOTOPOI aJIbTEPHATUBE OCTAETCA POBHO OAWH (haKT, TO ITOT (PAKT CIUTAETCI YCTAHOB-
JIEHHBIM;

3. ecyiu B aJibTEPHATUBE UMeeTCs DoJiee OHOI0 YCTAHOBJIEHHOTO PaKTa, JInO0 BCe (DAKTHI ONPOBEPT-
HYTBI, TO 9TO CBUAETEIbCTBYET O HAJUYIUU TTPOTUBOPEUNI B UCXOTHBIX JTAHHBIX.

2. MOAEJIbBHA SAJTAYA PACITIOBHABAHUS >KVUBOTHBIX

PaccMOTpuM MeTOJ albTepHATHB Ha IPUMepe MOJCIBHON 3aJadd paclo3HABAHMS KUBOTHBIX.
Caenys 1], 6ysem 3anuceiBarh cucreMy ajbrepHaruB B Buje Habopos < Ap...A, >, rue A; se-
JIAI0TCA npu3HakaMu. J[msg MogenbHoi 3amaun 6a3a 3HAHUE ¢ IpU3HAKAMU YKUBOTHBIX MOXKET OBIThH
LpeJcTaB/leHa B BUJE CUCTEMbl aibTepHaTuB. PacCMOTPUM 4acTh TOM CUCTEMbI:

Hpumep 1. AnbrepHAaTUBBI Jjisl OMUCAHUST ATPUOYTOB MOJEIBHOM 0b/1acTu.

< carniv veg > — TUI TUTAHUS *KUBOTHOTO

< longleg shortleg mediumleg > — nnuHa KOHEYHOCTEN *KUBOTHOT'O
< spot stripe normal > — Tum okpacku

< white white-black black-white yellow-brown > — okpacka

< leopard tiger giraffe zebra ostrich penguin albatros > — }KI/IBOTHbIGF_-I

B npumepe 1 arpubyTraMu sIBJISIOTCS TUIT MUTAHUS, AJAWHA KOHEYHOCTEH, TUI OKPACKH, OKPACKA,
Ha3BAaHNE KUBOTHBIX. BO3MOKHBIE 3HAUEHUST ATPUOYTOB, TEPEINCTIEHHBIE B COOTBETCTBYIONINX A/b-
TepHATUBAX, ABJSOTCH MPU3HAKAME 00beKTa->KUBOTHOTO. [losHOCTBIO cucTeMa aJibTepHATHB MPHU-
BeJIeHa, B MTPUJIOKEHNH.

B pamkax mosesibHOM 331841 IPOAYKIUs IIPEICTAB/ISIETCS CJEILYIOMIMM 00Pa30M:

IIpumep 2. (upomoskenne npumepa 1) Ipoaykuus Ecau XuimHUK uMeeT Kejro-KOPUIHEBYI)
OKPACKY ¥ TIOJI0CATHIN, TO 9TO TUTP” 3aJAETCs IETHIPHhMA AJIbTEPHATHBAMM:

! BosmoxHbBIEe 06bEKTHI IIpeaMeTHO 061acTu

NHOOPMAIIMIOHHBIE ITPOIIECCBEI TOM 11 Ne 3 2011



396 MOPOCAHOBA
< carniv carnivx3 carnivx4 >
< yellow-brown yellow-brownx3 yellow-brownx4 >
< stripe stripex] stripex2 >

< tiger carnivx3 yellow-brownx3 stripex1 >,

e carnivx3, carnivx4, yellow-brownx3, yellow-brownx4, stripexl, stripex2 — BcmomorareabubIe
OpU3HAKN, He BCTpevalolmecs bojiee HA B OJHON aJbTepHATUBE.

B npumepe 2 akTUBHBIM OOBEKTOM SIBJISETCS OIpPEJEIEHHOe KUBOTHOE — TUrP. C ITOMOIIBIO
Habopa aabTEePHATHB U AJCOPUTMA BBIBO/IA MOXKHO YCTAHOBUTDH KJIACC O0bEKTa IPEeIMETHOM 001acTH,
WCIIOJIB3Ysl W3BECTHbIE TTPU3HAKU OObEKTA: 110 TUIY IUTAHWA U BHEIIHUM [PU3HAKAM YKHUBOTHOTO
OIIPEAEANUTD, 9YTO ITO TUID.

3. BAJAYA OBOBIIEHUS AJITOPUTMA BBIBOIA

Bxoambie gqannble 1 aaropuT™Ma BEIBOJA B CHCTEMAaX aJbTEPHATUB IIPEICTABISIIOTCS B BUIE IBYX
MHOYKECTB: MHOXKECTBa P TPU3HAKOB, KOTOPBIE MPUCYTCTBYIOT y 00bekTa, 1 MHOKecTBa O TpPU3HA-
KOB, KOTOPbIE ¥ HEr0 OTCYTCTBYIOT. B 9TOM ciiyyae B KauecTBe CTPYKTYPDLI JaHHBIX /IS IPEICTAB-
JIEHWS OLIEHKH JOCTBEPHOCTH MOXKET ObITh MCIIOJIb30BaHAa CKaJIAPHAs [IEPEMEHHAd, KOTOPas MOXKET
OPUHUMATH 3HaUeHWsT n3 MHOKecTBa {—1, 1, 0}, 11 NpU3HAKOB, MPUHA/IEZKAIIIIX COOTBETCTBEHHO
O, P, b0 HU OJHOMY W3 JIBYX MHOYKECTB.

st HEKOTOPBIX U3 TTPU3HAKOB PEATBHBIX 00'BEKTOB TAKOE ONMUCAHNE BO3MOXKHO: HATPUMED, MTPHU-
BHAKAMM, BXOIANMME B aTPudyT ,,TUM TUTAHUS W3 MOAEJBHON 3amauu, 0bbekT aubo obaamaer,
Jinbo He objanaer. Haauune Apyrux Npu3HAKOB HE SBJISETCS CTOJIb onpejeaeHHbiM. CKaxKeM, JJis
OPU3HAKOB U3 aTpubyTa ,,I/IMHA KOHEIHOCTEH dKUBOTHOTO  paz3Hble HAOIIOMATE M MOTYT TIO-PA3HOMY
OIIEHUBATH WX HaJM4uue, OoJjiee TOTO, MOT'YT HCIOJIB30BATH MOJAUMUKATOPHI ,,IOBOJBHO”, ,,0UeHb U
JIp., KOTOPBIE ONPEIEISIOT CTEeHb HAInInst. B TakuxX CIydasx TPYIHO MPEICTABUTH BXOIHBIE JaH-
Hble JIJIsT BBIBOJA B BHUAEe MHOXKeCTB P m O, W BO3HHWKAET 337a4a BBIOOPA MOXOJSINErO CIocoHa
OPEJICTABACHUS JTAHHBIX /IS HCITOJb30BAHUST B IIPOIECCE JIOTMIECKOTO BBIBOJIA.

IIpu 6amkalitieM paccCMOTPEHUU OKA3BIBAETCSH, UTO T 3a/1a9a BOZHUKAET U3-3a TOI0, 9TO CTPYK-
TYPa JAHHBIX, TPEIHABHATEHHAS I/ OIEHKN JOCTOBEPHOCTH, HEIOCTATOTHA JJIsI OMMCAHUS 3HAHMIA
o npeameTHol obsactu. TpaUIMOHHBIN TOAX0/] K PEIIEHUI0 3TOH 3aJ1a9l COCTOUT B TOM, YUTO BbI-
bupaerca apyras CTPYKTypa [ITaHHBIX JiJidg OIEHKH JOCTOBEPHOCTH, PACIIMPAIONIAT BO3MOYKHOCTH
npexk#eil crpykrypsl. Hanpumep, ancaa u3 muoxkecrsa {—1, 1, 0} 3ameHdai0TCs yuciaMu u3 oTpes-

a [—1,1]. IIpu 9T0M BO3MOXKHBI JiBa CIIOCOGA MOCTPOEHUS AJTOPUTMA BBIBOJA /st PABOThI ¢ HOBOI
CTPYKTYPO# NaHHBIX JIJIsl OIEHKU JOCTOBEPHOCTH (haKTa.

Tlepsoiit ciocod 3akII0YAETCS B TOM, UTO HOBAas CTPYKTYPa JAHHBIX HUCIOJIB3YETCS TOJBKO JIs
OIMCAHUS 3HAHWI O TpPeIMETHOI 06JIaCTH, MOC/Ie Yero HEKOTOPBIM 00pa30oM CBOIUTCS K IpEKHEN
CTPYKTYPE, KOTOpas y2Ke HUCIOJIb3YeTCs B IPOIecce BeIBOAA. Takmm 06pPa3oM, CTAHOBUTCI BO3ZMOZK-
HBIM UCIIOJIB30BATh UMEIONINCS ajJrOpUTM BBIBOJA, paboTaromiuil ¢ npekueil crpykrypoii. Hampu-
Mep, JId OIEHKU JOCTOBEPHOCTH, NIPEACTABIACMON B BUAE YNC/Ia U3 [—1, 1], 3TOT CIIOCOO CBOINTCST K
TOMY, 9TO BBOJSITCS HEKOTOPBIE IOPOTOBLIe 3HadUeHus u3 unaTepsasaa (—1,1). Eciu 3nadenne oreHkn
JIOCTOBEPHOCTH TIPEBBIMIAET BRIOPAHHBIN MOPOT, TO HAJTUINE TPU3HAKA CINTACTCI YCTAHOBIEHHBIM,
AHAJIOTUYIHO JJIsA OTCYTCTBUA TPU3HAKA. TaKOﬁ CHOCO6 BeJACT K ITOABJICHUIO JOIIOJTHUTEC/JIBHBIX 3a/1a4.
Bo-niepBrix, 370 BBIOOD MOPOrOBOr0 3HAYUEHHUS, KOTOPOE OOBIYHO BBIOMPAETCS MJIN CTATUCTUYIECKH,
1IN Ha OCHOBE JOIIOJTHUTC/IBHBIX 3HAHUN WJIN Hpe,ZLHO.HO}KeHI/H‘/JI OTHOCHUTECJIBHO Hpe,ZLMeTHOI“/I O6,H&CTI/I.
Bo-BTopHIX, 3TO MHTEpPHIpETAIINA NOJTYIEHHOTO PE3YIbTaTa B PaMKaX HOBOM CTPYKTYPHI TaHHBIX.
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Bropoii crocob 3ak/ovuaeTcd B MOCTPOEHUH OOODOIIEHHOT0 aJrOPUTMa BBIBOJA, HAMPAMYIO HC-
MOJIB3YIONIET0 HOBYIO CTPYKTYpy. Paznmdausa aByx cmocoboB pabOThl C MCXOMHBIMU JaHHBIMU TTOKa~
3aHbI Ha puc.l.

O6paboTka AaHHbIX: Vcnonb3osaHue WHTepnpeTtayus
ecin >0.5,70 1, 6a30B0ro anropnTMa pesynbTaTa
ecnn <-0.5, 10 -1,
nHauve 0
BxoAHble flaHHble: BbIXOAHblIe AaHHblE:
Hannuyue npysHakos [-1,1] Hanys npusHakos [-1,1]
> Vcnonb3oBaHune

0606LeHHOro anroputma

Puc. 1. Crioco6p1 paboThl ¢ NCXOIHBIMHA JAHHBIMEA

IIpu BTOpOM CI10COGE TTOSIBIISIETCS BO3MOXKHOCTD UCIOJIb30BATh NH(MOPMAIINIO, KOTOPYHO Oa30BbIil
AJTOPUTM, KaK IIPABUJIO, HE YUYUTHIBAET.

4. TIOJXOAbl K OBOBIIEHNIO AJITOPUTMA BEIBOJA B CUCTEMAX AJIBTEPHATUB

Hns moctpoenus 0600IEHHOTO AJITOPUTMa BBIBOJIA, B CHCTEMAX AJbTepHATUB HEOOXOTUMO OIIpe-
[eJIUTH OCHOBAHWA, HA KOTOPBIX OyAeT CTPOUTHCA STOT aaropuT™. Bo-mepBbix, HeoOXOIuMO ompee-
JINTH CHOCOD OMUCAHUST UCXOJHBIX JAHHBIX, IPEXK/IE BCETO, CTPYKTYPY JAHHBIX [JIsl TPEICTABJICHUS
OTIEHOK JIOCTOBEPHOCTH. BO-BTOPBIX, HEOOXOMMMO OIIPEenTh JIOTUKY, IO 3aKOHAM KOTOpOil Oymer
[POUCXOJIUTH BBIBOJ.

4.1. Obobuwenua xaaccueckoti ao2uKy

BbIBO,ZL B CUCTEMAX aJIBTEPHATUB ABJIACTCA PASHOBUAHOCTHIO JIOTUYICCKOTO BHIBOJa B PaMKaX KJjIacC-
CUYECKOH JIOTUKN TIepBOro mopsiika. B ciyuae obobienus agropurMma s paboTel ¢ dakTamiu,
OTIEHKA JIOCTOBEPHOCTH KOTOPBIX TPEJCTABIEHA PACIINPEHHON CTPYKTYPOHl JAHHBIX, HEOOXOIUMO
OCHOBBIBAThCsI Ha 3aKOHAX Kakoi-iimbo obobmaroreir joruku. IIpu sroMm BBIGOD CTPYKTYpPHI JTaH-
HBIX JIJId TPEICTABACHUA OIEHOK JOCTOBEPHOCTH ONPEeSdeTcd BBIOPAHHON Jiorukoit. Pacemorpum
B KauyecTBe OOODINAOIINX JIOTHK MHOIO3HAYHBIE JIOTHKU U BEKTOPHBIE JIOTUKU, & TAK¥Ke JIOTUKH C
BEKTOPHOU CEMAaHTHUKOI.

Muoro3Ha4Hble JIOTUKA

B mMBoOrosmaumbnix jiormkax BMecTo mnapbl 3Hadernit 0 m 1 UCIoab3yoTca Tpr U HoJ1ee 3HATeHIH
JJIsT TIPEICTABJIEHNs OIEHKN JOCTOBEPHOCTH, UTO TTO3BOJISIET WCIOJB30BATH MOANMDUKATOPH HAIH-
qnsd DpU3HaKa y 00bekTa. Takue JIOTHKY MOryT OBITh KOHEYHO3HAYHBIMA 1 OECKOHEIHO3ZHATHLIMI.
Yarrre BCero B KauecTBe KOHBIOHKINY W AU BIOHKIINHA UCIIOIB3YIOTCH (DYHKIINM MIN U MAX, OTHAKO
BO3MOXKHO HCIIOJIB30BAHKUE U APYTUX PYHKITUIL,

YHactubiM caydaeM OECKOHETHOZHAYHBIX JIOTUK SIBJASIIOTCS HEUETKHUE JIOTUKU, B KOTOPBIX UCIIOIhb-
sytorcst sHadenns u3 [0, 1]. Heuerkast toruka ompegesnsieTcst BHIGOPOM OCHOBHBIX OIIEPATOPOB, TAKUX,
KaK KOHBIOHKIINS, TU3IBIOHKITHSA, OTpUIaHne. BRIBOI BO MHOTOM OTIPEIEseTCs BHIOOPOM omepaTo-
pa mmmmukanmun. B |2| ommceiBaeTcst mpuMeHeHne HEYETKO JIOTHKH TPU TMTOCTPOEHUN SKCIIEPTHBIX
CHCTEM, TIPU ITOM JIjId IPEACTABICHNs OIEHOK JOCTOBEPHOCTH MPEeIJIAraeTCs UCIOIb30BATH /IBE Be-
JMYUHDBL: HeOOXOAUMOCTD I BO3MOXKHOCTb. DTU BEJHIUHBI ONPEIEISTIOTCI CASIYIONuM 00pa3oM:

- H€O6XO,ZLI/IMOCTI) L — 39TO Ta CTEIICHDb, B KOTOpOfI HaJin4due IIpU3HaKa IIOATBEPZKACHO JaHHBIMH,

NHOOPMAIIMIOHHEBIE ITPOIIECCBEI TOM 11 Ne 3 2011



398 MOPOCAHOBA

— BO3MOYKHOCTB P — 3TO Ta CTeleHb, B KOTOPO# JaHHBIe He OIIPOBEPTAIOT HAJUYNE MPU3HAKA.

DTN BeJIMYINHDI TTO3BOJISIOT paboTaTh ¢ HCXOAHBIMI JAHHBIMHI, B KOTOPBIX COIEPIKATCS MIPOTHBOPEUNST
OTHOCHUTEJIbHO HaJUYUA IMPU3HAKOB. TeM HE MCEHEE, Ha MX 3HaQUYeHUA HAKJ/JIAJIbIBAIOTCA HEKOTOPbIE
orpaHuveHust (HampuMmep, n < p), MOITOMY He JIFOOBIEe TPOTHBOPEUHsT MOTYT OBITH OTUCATHBI TAKIM
obpazoM.

BekTopHbIe JOTHKT

BekTopHbie jiorukn [7| 0CHOBAaHBI Ha WCIOIH30BAHNU BEKTOPA B KAYECTBE CTPYKTYDBI JaHHBIX
I OIEHKW JTOCTOBEPHOCTH W MATPUYIHOTO ONMMCAHWS OCHOBHBIX JIOTHYECKHUX Omeparopos. Bekro-
PBbI IIPUHAJJIEXKAT ¢-MEPHOMY €BKJIMJIOBY IIPOCTpPAHCTBY. BekTopHas Jioruka npejcrapiser coboit
IATEPKY:

— Tes10e 9ucsao k ;

— OPTOHOpMaJIbHAA CUCTEMA k BEKTOPOB Pa3MEPHOCTHU ¢, KAXKJIBII U3 KOTOPBIX [PeJICTaBsgeT coboit
OJTHO W3 3HAYEHUH k-3HATHON JIOTUKU;

— kyaccnUKATOPHAS MATPUIA, KOTOPAT OMPEIAEIseT PA3I0KEHNe MPOU3BOJIHLHOTO BEKTOPA 110 Ch-
creMme k BEKTOPOB;

— HAOOP OIMHOMECTHBHIX JIOTHIECKUX OTMEPATOPOB, KOTOPHIE MPEICTABIIIOTCS KBAIPATHRIMA MATPH-
aMM;

— HAOOP ABYMECTHBIX OTEPATOPOB, KOTOPbIE TPEICTABIAIOTCI MATPUIIAMY, AEHCTBYIONUMA HaA Pe-
3yJabTAT Tpou3Beliennsa Kponekepa AByX omepaHI0OB-BEKTOPOB.

IIpumep 3. BexkrTopras Tpex3nadyHas JIOTUKA

- k=3
— cucrema Bexropos: s = [1,0,0]7 — Meruna”, h = [0,0,1]7 —  Heussecruo”, n = [0,1,0]7 -
WJloxs” (g =3)
~ KaaccupuKATOPHAS MATPUIA
100
F=1]010
001
~ HabOp OJHOMECTHBIX JIOTUIECKUX OIEPATOPOB:
010
neg= 1100
001

rje neg — OTpULlAHKUe
— Habop JIByMECTHBIX OLEPATOPOB: KOHbIOHKIUS CON, JTU3BIOHKINA dis,
MaTepuaibHas UMILIMKaus ¢mpl, umiinkanus Jlykamesuaa impl L
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100000000 111100100
con =1010111010( |dis = |000010000
001000101 000001011
1001111060 100111101
tmpl = 1010000000( |[¢mplL={010000000
001000011 001000010

Qopmasu3M BEKTOPHBIX JIOTHK y/100€H Jijisi onucaHust npobjieMHbIX objiacteil, 1ye (pakT nMeer
MHOZKECTBO ITapaMeTPOB 1 XOPOIIIO OIINCHhIBACTCA BEKTOPOM. HpI/I 3TOM MHOT'ME 3aKOHBbI KJIaCCUIeCKOM
JIOTUKH, TaKue, Kak mpasuia Jle Moprama, mepeHoOCaTCd HA TOCTPOCHHYIO BEKTOPHYIO JIOTHKY.

JIoruKu ¢ BEKTOPHOI CeMaHTUKO

B [3,/4] pasBuBaercs ammapar JIOTHK ¢ BEKTOPHO# CEMaHTHKOW, B KOTOPBIX BEKTODPBI WCIIOJIb3Y-
OTCAd OJjid OOEHKMW JOCTOBEPHOCTH d)aKTOB. HpI/I 9TOM KOMITIOHEHTBHI BEKTOPOB PACCMATPUBAIOTCA KaK
HE3aBUCHMBIE BEJTUYUNHBI, 3HAYEHUST KOTOPBIX MOI'YT m3MeHsAThcst oT 0 70 1. HesapucumocThs KOMIIO-
HEHT BEKTOPA O3HAYAET TO, 9TO MHMOPMAINA 0 KaKOH-Tn00 KOMIIOHEHTE HE MOXKeT OBITH BBIBEIEHA,
13 THQPOPMAIUH O APYIroil KOMIIOHEHTE.

T‘I&CTHBIM CJIy9aeM TaKNX BEKTOPOB ABJIAIOTCA ABYMEDPHBIC BEKTOPBI, KOMIIOHEHTHI KOTOPBIX pacC-
CMaTPHUBAIOTCS KaK OIEHKa JOCTOBEPHOCTH YCTAHOBICHHOCTH W ONPOBEPTHYTOCTH (PAKTA, COOTBET-
CTBEHHO. STI/I KOMITIOHEHTHI TaK>Ke€ Ha3bIBAOTCA NCTUHHOCTHIO 1 JIOZKHOCTBHIO CbaKTa. I/ICTI/IH& " JIOZKb
B KJACCUIECKOM IMMOHUMAaHHUHU COOTBETCTBYIOT 3HadeHnsM < 1,0 > < 0,1 >.

s caydasg TBYMEPHBIX BEKTOPOB B JIOTMKAX € BEKTOPHOUW CEMAHTUKONW BBOASATCS OMEPATOPHI

KOHBIOHKITHH, U3 HIOHKIINYA U OTPUIaHus. JIJIsT KaXKI0T0 U3 OMepaTopoB Mpe jiaraeTcs IBe aabTep-
HATHBHBIE (POPMBI:

o <at,a™ > & <bt,b” > < min(a™, b)), maz(a,b7) >
o <at,a” > & <b",b” >% < min(a™,bt), min(a",b) >
o <at,am >V <bt b >E < max(at, b)), min(a",b7) >
o <at,am >Vo<bt b > < maz(a™,bT), maz(a”,b7) >
+ — def _ +
o my<a',a >=<a ,a" >
+ o s df + -
o 2 <a,a >=<1l—a",1—a >
B [3] paccmaTpuBaeTcsa Taxzke HECKOMBKO (hOPM MMILIUKAIIUH: MATEPHATbHAS, HECTPOTasd U CO-

AeprKaTe/bHasd.

MarepraabHas UMILIAKAIUS OMPEIeSdeTCa TPAIUIINOHHO: —a V b.
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Hectporas umminkaiust ¢ — b onpenesisiercs paBeHCTBOMEI a = b, wm, 9TO TO XKe camoe, bT =
at, b =a".

ConepxkarebHasg UMILIAKAIUS B JIOTUKE C BEKTOPHON CEMAHTUKON OTPeIeIsieTCsl Ha OCHOBE OI[e-
HOK JIOCTOBEPHOCTH He TOJIbKO (akTOB a u b, HO u camoil uMmminkanuu. Eciau uMmiiukanud a — b
UMeeT OLEHKY JIOCTOBEPHOCTH 4 =< i1, 47 >, T0 BeKTOP-OLEHKa JI0CTOBEPHOCTH JIjist b IPUHAJJIeAK T
NPSIMOYTOJIBHUKY, OrpaHndeHHoMy BekTopamn a&ei u —a V i |3]. Bektop i — 310 crenens nojreep-
»KJIeHHOCTH IMILTMKATHBHOTO 3aKoHa. COryIacHo OIpeie/Ienuo, Iid 3Hadenuit b, b~ ompepensoTcs
MHTEPBAJIbI, a HEC KOHKPETHbBIC SHAYCHUA. B CcJIy4ae, Koraa Tpe6yIOTCH HE MHTEPBaJbHBIC, & TOYHBIC
3HAYEHUs, PEKOMEHAYETCsT OpaTh cepelnHy COOTBETCTBYIOIMIEr0 HHTEPBAJIA.

Jloruku c BeKTOpHOﬁ CEMAHTHKON OTJIMIAIOTCA OT BEKTOPHBLIX JIOTUK TEM, 9TO B HHUX:

1. orcyTcTByeT KOHEUHAsS cCUCTEMa O0a30BBIX BEKTOPOB;
2. He BBITIOJIHAETCA HOPMHUPOBKA BEKTOPA.

Ilocneree 06cTOSITEILCTBO IO3BO/IAET TMOKO OLEPUPOBATH IIPOTUBOPEUNUBON HHGOPMAIIAEL.

Kak nokaszano B |3|, ¥ MHOTO3HAUHBIM, I HEIETKNM JIOTHKAM CBOHCTBEHHBI HEKOTODBIE OTDAHU-
YeHUsl KJIACCHYecKoi jioruku. B Hux npeficteyior (B coorBercrByomnieil popme):

® 3aKOH MCKJIIOUEHHOI'O TPETLETO,

® TIPUHIIMIT NPOTUBOPEYNS.

Bwmecre ¢ Tem, goruka ¢ BEKTOPHON CEMAHTUKOM [TO3BOJISIET OMKUCHIBATHL U PA0OTATH C IIPOTUBOPEYH-
BBIMU W HEIOJHBIMA JAHHBIMH.

4.2. Komburnuposatue oueHor docmosepHocmi

Ilpu Hayimauu PaA3IUIHBIX OMEHOK JOCTOBEPHOCTH OJIHOTO W TOTO YKe (PaKTa BO3HUKAET 33/1a49a
KOMOWHUPOBAHUS ITUX OMEHOK. 3a/1a9a COCTOUT B TOM, 9TOOBI OMpeaennTh MYHKIUO f, apryMmeH-
TaMu KOTOPO# SBJSIOTCS JIBE OIEHKH JOCTOBEPHOCTH, MPEICTABJICHHBIE B BUIE 3HAUCHUI HEKOTPOTO
MHOXKeCTBa JAaHHBIX, & SHAYCHNEM — HOBOE€ 3HaYeHNEe OICHKMW JOCTOBEPHOCTH.

N3 06mux coobpazkenuii K [ HpeqbaBIsiioTCA HEKOTOPLIE TPeDOBAHUA:

1. kommyrarusaocTs f(x,y) = f(y, x);

2. accommarusnocts f(z, f(y,2)) = f(f(x,y), 2);

3. maemnoreHTHOCTE f(%,7) = .

Brinosinenne TpeboBaHuit KOMMYTATHBHOCTH U aCCOIUATUBHOCTHU [I03BOJISIET HE YYUTHIBATH I10-
pPSIOK TocTymerus wagopMmannn o ¢akTax. TpeboBanue MAEMIOTEHTHOCTH PEKOMEHIYETCS CO-
6sr0/1aTh B TEX CJIydasiX, KOrja MCTOYHUKHU OIEHOK JOCTOBEPHOCTH, MOIYT ObITh 3aBUCHMBIMU [§].
IIpumepavu GyHKIINH, YIOBIECTBOPSIONINX BCEM TpeM TpeOOBaHUSM, SBJSIOTCS Min U mMax.

2B [3| paccMaTpUBaEeTCsd JBa BUA HECTPOTOH MMILIUKAIMK, OTHAKO Jjis 000MX BUIOB PEKOMeHayeTcs it b OpaTtb
3HAUEHWE, PaBHOE 3HAYECHUIO .
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Brimosinenne Becex Tpebopanuii 1yisi GYHKIIMM KOMOMHUPOBAHUS SIBJISIETCS YKEJIATETIbHBIM, HO HE
obst3aTenbHbIM. KaK bl KOHKPETHRIN MOAX0A K KOMOWHMPOBAHMIO OIEHOK JOCTOBEPHOCTH OIpe-
nesisier Habop TpeboBaHUit K QyHKIMN KOMOMHUPOBAaHUS, KOTOpPbIE 00s3aTe/IbHBI B PAMKAaX TOTO
nogxona. Hanpumep, dyuknusg (z+y)/2 yaoBieTBopsier TOJIbKO EPBOMY U TPETHEMY TPeGOBAHUSIM,
a st YHKIUE ( + y — TY) BBIMOJHEHBI TIEPBOE U BTOPOE TpeOOBAHMUSI.

BaMeTI/IM, 9TO UCIIOJIB30BAHUE (byHKL[I/H/I KOM6I/IHI/IpOBaHI/IH B CHCTEeMaX aJIbTEePHATUB BO3MOXKHO
TOJILKO TIPU BBITIOJTHEHUU TPEOOBAHUS UAEMIIOTEHTHOCTH, TOCKOIBKY HE3aBUCUMOCTDb 3HAUEHUN O/T-
HuX (GAKTOB OT APYTUX HE TapaHTUPyeTCd. Bojee TOro, mpucyTCTBYeT dBHAS 3aBUCUMOCTD 3HATECHUIH
baKkTOB, BXOJLAIINUX B OJHY aJbTEPHATUBY

PaccMmorpuM ¢ TOYKM 3peHund NPUMEHMMOCTH B CHUCTEMaX aJbTePHATUB OCHOBHBIE MOJXOJbI K
KOMOUHMPOBaHUTO: OaiteCOBCKUiT TIO/IX0/, aKCHOMATHIECKHUN TIOIX0/T, & TaKXKe MOAXObI, TPUHATHIE
B Teopun Hewmmicrepa-ITladepa n B JOTHKaX ¢ BEKTOPHON CeMaHTHUKOM.

BaiiecoBckuii moaxo

BaitecoBckuit moaxom mpUMEHUM s KOMOMHUPOBAHUST BEPOATHOCTEH COOBITHIT. DTOT TOIXOJ
ocHOBbIBaeTcs Ha (opmysie baiieca, koropas B CBOIWO O4Yepejb OCHOBaHA Ha (GOpMyJie YCJIOBHOM
BepositHOCTH. @opMmysia Baiteca moxker ObITh 3a1McaHa CJeyIommUM 00pa3om:

p(Ay|B) = ZEIAD *D(A) (4.2.1)

B Zi p(B|A;) * p(A;)

rae A; - BCe BOZMOXKHBIC COOBITHSI.

B caydae npumenenus 6afiecOBCKOrO MOJX0/a JJIsl BBIBOJA B CHCTeMaX ajbrepHarus Ap — 910
dakT, 0 KoTopoM mMmeercs Hekoropas nadopmarms. [lpu srom A; — Bece dakTel B cucteme, a p(A;)
— OIEHKHW JOCTOBEPHOCTH STHUX (hakTob. [Ipwm mossaernn uuadopmarmu o garre B, tne B = A;
JIJIsT HEKOTOPOTO ¢ BO3HWKAET 33J[ava ee KOMOWHUPOBAHUS C yKe nMeroleiics nadopMalmeii, KoTo-
past mpejicTaBieHa B Bujae u3BecTHBIX p(A;). C momotbo hbopMyIibi MoxHO Haiitn p(A;|B)
JJIsl BCEBOBMOXKHBIX A;, KoTopble ByiyT Jajee nCnoap30BaThes Kak HOoBble 3Hadenust p(A;). Takum
06pa3OM TPOUCKXOTUT KOMOMHUPOBAHNE OTEHOK JOCTOBEPHOCTH.

OcuoBHag npobsema 6aiieCOBCKOTO TO/X0/1a 3aKJIOUAETCS B W3HAYAJIBHOM OTCYTCTBUU WHQOP-
Manuu 0 pakTax, KOTopas, TeM HE MeHee, Tpedyercs i npuMeHeHus: (POPMYJIbI . ITosromy
0OBIYHO UCMIOJIB3YIOT HEKOTOPBIE TTPOCTHIE TIPABUIIA [T Oy YeHnd HadaIbHON nndopmarmn. Mox-
HO, HATIPUMED, OTIEHKH BCeX (PAKTOB B aIbTEPHATHBE CUNTATH OJUHAKOBBIMU. BaskKHO OTMETHTH, UTO
YCJIOBHEM MPUMEHUMOCTH JIAHHOTO TIOJXO/a SIBJSETCsS He3aBUCHMOCTH OIeHOK p(A;), KoTopasi He
BCET/Ia TAPAHTHPYETCS Ha TPAKTHKE.

AxcuoMmaruueckmuii oaxos

AxcmoMaruuecKuit moxXo K KOMOMHHPOBAHUIO CBUAETENLCTB [5| ocHOoBan Ha moucke (yHK-
uur KOMOMHUPOBAHUS, YIOBAETBOPAIONIEH 3apanee onpeaesaertbiM Tpebosanusiv. Hanpumep, nouck
GYHKINY TPOU3BOIUTCS TOJBKO CPEIN MHOTOUIEHOB He 00/iee 1 CTEeIeHN.

ITpu mogdope pyHKIMHT, YAOBICTBOPAIONIEH MTPEABAPUTEIHLHO CHOPMYINPOBAHHBIM TPEOOBAHWAM,
B 5] mostyvenst nBe dbopmyis:: a+b—abu a+b—ab+ab(l—a)(1—0b), rne a u b — aucita n3 orpesKa
[0,1]. TTepBast u3 HUX IOJIyYeHA B LPEIIOIOKEHUN O TOM, YTO f - MHOIOYJIEH BTOPOii cTeleHu, a
BTOpasd — COOTBETCTBEHHO, YeTBepToil. [lepBas u3z dopmys obsamaer cBoiicTBaMu acCOUATHBHOCTH
U KOMMYTATUBHOCTHU, & BTOPAs — TOJBKO CBOWCTBOM KOMMYTATUBHOCTH.

JocTOnHCTBOM aKCHOMATUYECKOTO TOX0JIa sIBJIgeTcst TOT (haKT, YTO CBOHCTBA (DyHKIUU KOMOU-
HUPOBAHWUA W3BECTHBI U MOTYT OBIThH 3a7aHbl HeoOxoqumMbiM 0bpaszom. Ero HemoctaTtok B TOM, 9TO

3 Cm. npasuio 1 B pazzgeie
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HaJIaraeMble YCJIOBUS HE BCErIa MOTYT ObITH 0bocHOBaHBI. OTMETHM, UTO PACCMOTPEHHBIE (DOPMYJIBI
HEe 00JI3JA0T CBOWCTBOM WJAEMIIOTEHTHOCTH, UTO HE MMO3BOJIAET WX UCIOJB30BATH B PAMKAX BBIBOJA
B CHCTEMaX aJbTEPHATHE.

Kovmouruposanue ceumerenbets B Teopun Jdemmcrepa-1TTacdepa

Teopusa ,HeMHCTepa—]_Ha(bepaﬂ [6] ompenensier npaBwiIo 7yisT KOMOMHUPOBAHUS CBHUIETEILCTB. B
9TON TEOPUH PACCMATPUBAIOTCs COOBITHUS U WX BEPOSITHOCTHU, MHOT /13, €6 CIUTAIOT TaKKe 0000IIeHneM
Teopuu BepositHocTeit. Ormane Teopun demicrepa-Illadepa ot nocsesaeit cocTouT B TOM, 9TO OHA,
MTO3BOJISIET PACCMATPUBATEL MHOYKECTBA COOBITHI KaK ennHUIHBIE COOBITHS. HampuMep, ecii nMeeTcst
nHMOPMAINS O BEPOSITHOCTH MHOXKECTBA COOLITHi, HO HET WHAMOPMAINH 00 eAMHUIHBIX COOBITHAX,
TO He JIeJTAeTCdI HUKAKUX TPETOMOXKEeHNH 0 pacipeie/IeHNN U3BECTHON BEPOSITHOCTHU TIO SJeMEHTAM
MHOXKeCTBa. s KayK10r0 u3 COOBITHI MM MHOXKECTBA CODBITUI BBOASTCA MEPBI TOBEPUT U MPAB-
JIOTI0T00M S, KOTOPBIE CYTU SIBAAIOTCHA TMOHATUSIMU, UJIEHUYHBIMUA HEOOXOIUMOCTH U BO3MOYKHOCTH B
MHOrO3HauHBIX Jorukax [2]. [TpaBuno KoMOGUHHPOBaAHUS CBUJETEIBCTB I03BOJIsIET OObeJNHITE WH-
dbopMaIuio U3 HE3ABUCUMBIX UCTOYHUKOB; [IPU HTOM UTHOPUPYIOTCS BCE TIPOTUBOPEYNSI, U, HA0DOPOT,
YCUJIMBAETCS JIOBEPHUE K TAHHBIM, MOATBEPXKICHHBIM HECKOJbKUMU UCTOYHUKAMU. 1aKOe YCUJIEHWE
JIOBEDUS BEJIET K OTKA3y OT TpeDOoBaHUS UAEMIIOTEHTHOCTH.

B [8] nzyuatorcst BO3BMOXKHOCTH [0 TIOCTPOEHWIO IPYTUX MPAaBUI KOMOMHUPOBAHUS CBUJIETEIHCTB
B pamkax Teopun lemmcrepa-lladepa ¢ coxpanennem TpebOBAHHS HIEMIOTEHTHOCTH.

KombumanpoBaHue cBUAETENHCTB B JIOTUKAX ¢ BEKTOPHOI CeMaHTUKOM

st IByMepHOit JIOTHKY ¢ BEKTOPHO# CeMaHTUKO# mpe/raraercs [4] ucnop308aTh MPaBUIO KOM-
OMHUPOBAHUS:
def + + — —
a= f(ar,a2) =< Fi(ay,a3), Falay,ay) >

rje a — BEKTOp-pe3yJsibTar koMOuHupoBanus. B kadectBe F)| u Fh pekoMeHyeTcCs HCIIOJIB30BAThH
BTOPYIO (POPMY U3 BIOHKITMHI

B [4] dyuKus KOMOUHUPOBaHMUST [T ApT'YMEHTOB-BEKTOPOB OMPEIE/ISIeTCsT KaK BEKTOD U3 (DY HK-
Ui, OIMHAKOBBIX [T BCEX KOMIIOHEHT BeKTOpa. Mox)HO ormeruth, uro (dyuknus max(a,b) ymao-
BJIETBOPHET TPeOOBAHUSM KOMMYTATUBHOCTH, ACCONMUATHBHOCTH U UJEMIIOTEHTHOCTH.

AHaM3 OCHOBHBIX MOJXOM0B K MOJIETHPOBAHUIO MPABIOTIONOOHBIX PACCYKICHUN TO3BOJISIET 3a-
KJIIOYUTH, 9TO JJId TTOCTPOCHUA O6OH.I€HHOFO AJITOPUTMA BBIBOJJa B CUCTEMAX AJIbTCHHATUB HAWJIYY-
M 06pa30M TIOXOUT JIOTHKA ¢ BEKTOPHOM CEMAHTHWKOW, TaK KaK OHA IMO3BOJSIET OTEPUpPOBATH
IPOTUBOPYUBBIMU JaHHBIMHA W COACPXKUT a,ZLeKBaTHbII;’I 3aJa49¢ IIOAX0 K KOM6I/IHI/IpOBaHI/HO OIIEHOK
JOCTOBEPHOCTH (PaKTOB.

5. OBOBIHIEHHBIN AJITOPUTM BBIBOJA B CUCTEMAX AJTbTEPHATUB

B cucremax ambrepuaTus 0600IIeHHBIN aJrOPATM BLIBOIA J0/2KEH 00131aTh CJIEIYIOMIMMI CBOM-
CTBaMU:

1. CsoiicTBo coBmecTtumocTu. B crporom ciyuae HaJII/IqI/IH/OTCyTCTBI/IH TpU3HAKOB 0000IIIEHHBIH a1
COPUTM BBIBOJIA JIOJI?KEH PUBOIUTH K TEM K€ Pe3yJbTaTaM, 4To U 0A30BBIH aJropuTM.

2. CroiictBo koppekTHOCTH. OOOBIIEHHBI AJTOPUTM BBIBOJIA JIOJXKEH OBITh KOPPEKTEH OTHOCUTEI b=
HO JIOTUKU C BEKTOPHOU CEeMaHTUKOMN.

 raxke Ha3BIBAETCS Teopuel CBUAETEeJIHCTB
5 cm. paszesn I.HOI‘I/IKI/I C BEeKTOPHOI ceMaHTI/IKOI‘/’II
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3. CroiictBo 3aBepiumocTu. (OOOIIEHHDIN AJTOPUTM BBIBOJA JOJIKEH 3aBepiiaTb paboTy uepes
KOHEYHOEC YnCJIO [M1aroB.

5.1. Ilocmpoenue anzopumma

B xauecTBe CTPyKTYPBI JAHHBIX J1s OIIEHOK JTIOCTOBEPHOCTH OyIeM MCIO/IH30BATH BEKTOP U3 IBYX
HE3ABUCHMBIX KOMITOHEHT, MPHHUMAIONINX 3HadeHns u3 orpe3ka [0, 1], Tak ke, KaK B JIBYMEPHOIi
JIOTHKE C BEKTOPHOW CEMaHTUKOWM.

Jtst TOTO, 9T0OBI 00ECTIEUNTH COBMECTUMOCTE C DA30BBIM AJTOPUTMOM BBIBO/IA, HEOOXOAMMO OTIpe-
NeTUTh, KaKnue 3HAYEHNsT HCTUHHOCTH U JIO?KHOCTU (PAKTOB CUNTATh HAJIAIHEM U OTCYTCTBHEM IIPHU-
3HAKOB.

3HaueHue OleHKH J0CTOBEpHOCTH < a’,a” > dakra (a, < a™,a” >) UHTEPIPETHPYETCA CIeLy-
FOTIIIM 00PA30M:

e ccmn < at,a” >=< 1,0 >, To IPU3HAK @ CTPOTO IMIPHUCYTCTBYET y 0OBEKTa;
e comm < at,a” >=< 0,1 >, To IPU3HAK @ CTPOTO OTCYTCTBYET Y 00bEKTA;
e ccmm at > a”, To GaAKT yCTAHOBJICH;

e eci at < a”, To (paKT OMPOBEPrHYT;

e ccm at = a~, To baKT He OTMpeIesIeH.

B coorBercTBHE co cBOficTBOM 1, pe3yabTarThl 060OIIEHHOTO AJITOPUTMa B CTPOIOM CJIyYae JTOJIK-
HBI OBITH TAKHMU K€, KaK W Pe3y/IbTaThl 0a30Boro asropurma. Paccmorpum onmcanne 0a30BOTO
ajiropur™ma bostee moapobHO. B 9TOM onmcaHumM BBIIEJIUM JIBA €0 OCHOBHBIX JEHCTBUS: YCTAHOBJIE-
nue ¢daxTa um omposepkenue daxta. [lepBoe jeficTBre TPUBOAUT K ONIPOBEPXKEHUIO BCEX (PaxToB
AJTBTEPHATHUBLI 38 UCK/IIOYUEHNEeM YCTAHOBJIEHHOTO. BTOpoe feficTBre IPUBOANT K YCTAHOBIEHUIO TIO-
CJIEJIHETO M3 HEOIPOBEPrHYThIX (DAKTOB AJIbTEPHATUBBI (CM. NIPABUIA B PA3IESIE .

C TOYKM 3peHud JOTHKW C BEKTOPHOH CeMaHTHKOM, YyCTAHOBJIEHWE W OMPOBEpKeHne darTa A,
COOTBETCTBYIOT CJIEAYIONINM COMEPKATENHHBIM MUMILTAKAIHSIM

A, — —A;, rae i=1 ...n-1,

(5.1.1)
ﬁAl&_\AQ& R &An—l — A,L

ODTO UMILIUKATUBHOE IpeacTaBJICHUE MMO3BOJIAET ONIMCATh MEXaHU3M U3MEHCHUA 3HAYEHUN (baKTOB B
aJIbTEePpHAaTUBE.

5.2. Onucanue ar20pumma

Bxonuvie nammbie aaroputma — uHGOpPMAIUS O HEKOTOPBIX W3 Mpu3HAKOB. s Kaxkmoro us
OpU3HAKOB OyaeM 3amuceiBaTh 3Ty nadopmannio kax mapy A () < AT, A~ >, rie A — npusHax,
a < At A~ > — onenka gocroseprocT. Kaxknyio Taxyio mapy 6yzeM Ha3bIBaTh BXOJHBIM CBUJIE-
TesIbCTBOM. CBHAETENBCTBO OTIMIALTCS OT (paKTa TeM, 9TO OIEHKA, JJOCTOBEPHOCTH OTPAXKAET JaCTh
nHdOpMaIUU O TTPU3HAKE, B TO BPEMd KAaK OIEHKA JOCTOBEPHOCTU (PAKT COJAEPKUT BCH HAKOILIEH-
HYIO HA JAHHBIH MOMEHT HH(OPMAIHIO.

Bynem mogarars, 9To Kax0# ajJbTepHATUBE B COOTBETCTBUE MTOCTABICHO Tpu ouepean. O6o3Ha-
9nm ux Kak @1, Q2, @3, a JymHy (;, PABHYIO KOJIUYECTBY J€MEHTOB B ovyepeau, Kak L(Q);). Dtu
ovepein UMEIOT CIEYIONIYI0 CTPYKTYPY:
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e DJIeMEeHTaMU Ovepeeil SBASTIOTCS CBUAETENhCTBA a(l) < a;r, a; >, TJe i — HOMep O4Yepeau, a —
OpU3HAK, < aj‘, a; > — 3HAYEHUE OIEHKU JIOCTOBEPHOCTH €r0 HaJInIus.

o IlepBag u3 odepeseil comep:KUT BHEITHUE /I JAHHON aJbTEPHATHUBBLI CBUETEIHCTBA ﬂ BTOpAas
n TpeThbd OoUepenn - BCIoMoraTelbHbIE.

Haxkomaenne nndopManun B cucreMe aabTePHATHAB TPOUCXOANT MyTeM KOMOMHUPOBAHMS 3HATE-
HUM OIEHOK JOCTOBEPHOCTH (PAKTOB M CBUIAETENLCTB. JIag 3T0r0 mcmomb3yercd (pyHKIMA KOMOM-
arpoBannga f. [lockosbKy OIEHKa JOCTOBEPHOCTH OIUCHLIBAETCS BEKTOPOM M3 IBYX HE3aBHCHMBIX
KOMIIOHEHT, TO (DYHKITHS KOMOMHIPOBAHUA IPEACTABAMA B Buie aAByX dyHKmmit fT u f~ ama xom-
HOHEHT MCTHHHOCTH ¥ JIOKHOCTH COOTBETCTBeHHO, f =< fT,f~ >.

M3uavaabHO BCE BCIIOMOTATE/LHBIE OUEPENM MYCTHI, BCe (DAKTHI HAXOASITCT B HEOIPEIETCHHOM
coctosiany < 0,0 >, 1 11 KaxKI0H aJbTepPHATUBLI ()1 COAEPIKUT BXOIHDLIE CBUETEILCTBA, /IS TEX
OPU3HAKOB, KOTOPbIE BXOAAT B 9TY AJbTEPHATHBY.

Ilar 1. Ecsu ouepenn Bcex aibTEPHATHB MyCTHI, TO 3aBEPIIUTH PAOOTY.
Hlar 2. BribpaTs odepe/HYIO aJbTEPHATUBY, UMEOIIYIO XOTs Obl OJHY HEIIYCTYI OUepeb.
Hlar 3. O6paboraTh BRIOpAHHYIO AJbTEPHATUBY, COMEPIKAIIYIO N (DAKTOB:

o Tloka L(Q1) > 0, To
azs owepesroro cugerensersa a() < af, a; > m dakra (a, < at,a” >)

e u3MeHUTH 3HadYeHue GakTa B aJbTePHATUBE CJIE/YIONM 00pasoM:
at =maz(a®,a]), a= = maz(a,a])

e BO BTODYIO OUepeb
o 6o 106aBUTL cBUIeTebCTBO a) < a”,a’ >, ecnu at > a”,
o 6o jiobasuTh ceueresbero a®@) < a”,a’ /(n—1) >, ecim at < a”,
o He J06aBIATh CBUIETEILCTE, eC/d a' = a~

o TToka L(Q2) > 0, To
JITIST OUepeTHOTO CBUAETENBCTRA a(2) < a; y Gy > WU dakTa (a, < a*, a >)

® U3MEHWTH 3HaueHue (pakTa B aIbTEPHATUBE CJIEAYIONINM 00pa30M:

o mubo at =min(at,al), a= =maz(a”,a;y), ecmu ay >a; mwat #a,
o mbo at =maz(a®,ay), a” = maz(a”,ay ) unaue

e 100aBUTH B TPETHIO OYEePeThb
o mbo cBumeTebCTBO a@) < a”,a” >, ecmm at > a”,
o qmbo cBumeTeaberso a@®) < a”,at/(n—1) >, ecm at < a”,
o He 00aBIATh CBUAETEILCTB, eCan aT = a~

o Ioka L(Q3) > 0, To
® eC/u B AJIbTEPHATUBE
O YCTAHOBJIEH POBHO OJNH (DaKT, U

6 HallpuMep, BXOIHBbIE CBUAETE/IbCTBA WX JTaHHbIE, IIOJIyYeHHbIe U3 ,prI‘OfI AJIbTEPHATUBbBL
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o HeT (PaKTOB B HEOIPEIEJIEHHOM COCTOSIHUH,
TO yIOAJUTH U3 (J3 BCE 3JIEMEHTHI W mepeiitu K mary 4

® €CJIM B aJbTEPHATHBRE
0 OIIPOBEPTHYT XOTdA OBl OuH haKT, n
0 ecThb (PaKThl B HEOIIPEJIETEHHOM COCTOSHUM,
TO YIOAJUTE U3 (J3 BCE BJIeMEHTHI W mepeiitu K mary 4

e IS OUEPE/IHOTO CBHeTebCTBa a(3) < ai , ag >
u daxra (a, < at,a” >)
U3MEHUTh 3HadeHne pakTa B aJbTepPHATUBE CJETYIONUM 00pa3oM:
at =min(a*,a), a= =min(a”,az)

Mlar 4. [lonydennbie 3HadeHns (pakToOB aTbTEPHATUBB 106ABUTEL B odepenu (J1 s OCTATBHBIX
ATBTEPHATHUB.

IMTar 5. Ilepeiitu k mary 1.

B mpotecce paborsl asroputMma JgobaBienne ceuieTeabcTBa a(l) < aj, a; > B (Q; TPOUCXOJNT
TOJILKO B TOM CJIy4Uae, eCIU ¢ COIEPXKUTCS B aJlbTePHATHBE
mecm < at,a” ># f(<at, a” >, <a, aj >).

7 )

IHpumep 4. O6paboTKa eTMHCTBEHHON ATBTEPHATUBBI 0DODIEHHBIM AJITOPUTMOM.

CucreMa albTEpHATHB TIPEICTABIEHA OTHON aTbTepHATHBON 13 Tpex (akToB: < A B C >.
WspecTHo, 9T0 y 00bEKTa OTCYTCTBYET TTpu3HAK A, T0 ecTh uMmeeTcst BxogHoe cBugerebeTo A (O < 0,1 >.
Ha puc. 2 npeacrapien nopsiok o6paboTku ajJbTepHATHUBBI.

1).A<0,0>,B<0,0>C<0,0> 2).A<0,1>B<0,0>C<0,0> 3)A<0,1>B<1,0>,C<0,0>

l l l

Q1 :A®<0,1> L(Ql)zo L(Ql)zo
L(Q2)=0 Q2:B2<1,0>,CQ<1,0> QR::C2<1,0>
L(Q3) =0 L(Q3) =0 L(Q3) =0

4).A<0,1>B<1,0>C<1,0> 5).A<0,1>B<0,0>C<1,0> 6).4A<0,1>B<0,0>,C<0,0>

i i i

L(Q:) =0 L(Q1) =0 L(Q:1)=0
L(Q2) =0 L(Q2) =0 L(Q2) =0
Qs:C®<0,1>, BG<0,1> Qs: B@ < 0,1> L(Q3) = 0

Puc. 2. O6paborka anprepuarussl < A B C >
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5.8. Koppexmmnocmo 0606uennozo ai2opumma

Cormacuo , aIbTePHATUBY MOXKHO PACCMATPUBAThH KakK Habop mmimkaruii. [lycts onenka
JOCTOBEPHOCTN WMIIHKAnun nMeeT 3uadenue < 1,0 >. Torma, ucmonp3yst ompeenaeHne comepKa-
TeJIbHON MMILIMKAIINNA, MOXKHO BBIYUCNTH WHTEPBAJIbI Jid 3HAYCHUI (DAKTOB B aJIbTEPHATUBE HA
OCHOBE OI[€HOK /I0CTOBEPHOCTHU CBUJETEJIBLCTB.

Hazosem anropurm BBIBOJA KOPPEKTHBIM OTHOCUTE/THHO JIBYMEPHOM JIOTUKU C BEKTOPHON CeMaH-
TUKOH, €CJIU Pe3yJIbTaThl BbIBO/A, IIOJIyYaeMble C €r0 HOMOIIBIO, YIOBJICTBOPAOT PACCUUTAHHBIM C
HOMOIIBI0 UMILJINKAIWIA MHTEPBAJIAM 3HAYCHUN.

JlokaykeM KOPPEKTHOCTD aJTOPUTMA OTHOCUTENBHO TBYMEPHOH JTOTUKY ¢ BEKTOPHON CEMaHTUKOA.
JLjist 9TOTO paccMOTPUM BHAYAJIE HECKOJIBKO YACTHBIX CIYYAEB, 8 3aTeM OOIMWil CIydaii.

Cnyuaii 1. Anbrepuarupa u3d AByX (HakToB: < Ay As > MOXKeT OBITH TpECTABICHA, IETBIPHMS
AMILIMKAITUSIMUT

Al — —Ao,
Ay — Aq,
—-A] — Ao,
Ay — —A;.

(5.3.1)

Tlostomy ecom Ay mpunmmaer 3nauenne < A, A7 >, To cormacwo [3], Ay ponxmno nomyunTs 3na-
wenme < AJ, A, >, rie
0< A <AT m A <A <1 (5.3.2)

B pesysbTare paboThl 06obienHoro agropurma A monyunT 3mauenne < A7, AT >, xoropoe

2 141 )
ynosaerBopsier yciaosusiM (5.3.2)). Takum 06pazom, ajropuTy siBisieTcsi KOPPeKTHBIM OTHOCUTEIHHO
JIOTHMKH C BEKTOPHOI CEMaHTUKON B cjiyuae ¢ ajJbTepHATUBON u3 2 (HhaKTOB.

Cayuaait 2. AsnprepHaruBa u3 Tpex parkTtor < Ay Ag A3 > MoXKeT OBITH PEJACTABIEHA TEBATHIO
AMILTHKAITASIMEA BUIA

A — —|Aj, (533)
ﬁAi&—!Aj — Ak, (534)

roe i, j, k € {1,2,3} ui # j, j #k,i# k. Ummiukanuun Buga AHAJIOTMYHLI Caydaro 1.
Nynvkanum Buga OTMCBHIBAIOT CIydYaii, KOraa Bce (pakThl, KPOMe OTHOTO, OBLIN OMPOBEPT-
HyThl. PaceMoTpuM o1Hy U3 mMImHKanmit 3roro Buga: ~As&—As — Ap. Cormacuo [3|, KOHbOHKITHS
B ee gepoit wactn nmeer sadenne < min(Ay, Ay), max(As, AT) >, Toraa JOTKHBI BBITOTHATHCS

HEPABEHCTBA:
min(Ay, A7) < A <1 n 0< A7 <max(45, AT). (5.3.5)

Pesysbrar paboThl aIropuT™Ma 3aBUCHT OT HOPs/IKa IOCTyILIeHns ceuerenbets Ay O < Ay, Ay >
A3 O < Af Ay >.

Ecnu ati cBUAETEIBCTBA TOCTYISAT OJHOBPEMEHHO (Hampumep, 00a sBJSIOTCS BXOIHBIMHU), TO
mar 3 6yer BHIMOJHEH TOJBKO OIWH pa3 mpu ux obpaborke. B Takom ciyuae A) MOJyUuT 3HAUEHUE
< min(A;, A7), max(AS /2, Af /2) >. llonyuennbie B pe3y/braTe BHIBO/IA 3HAUCHUS YIOBIETBODS-
o1 HepasercTBaM (5.3.5)).

Fcam xorg 651 01O 13 CBUIETENLCTB HE ABJAAETCA BXOTHBIM, TO BO3MOXKEH CJIyUail, KOUJAa s
06pabOTKHU ABYX CBUIETEILCTB MOTPeOYeTCA MBAXK ALl BHIIOJIHITE IIAr 3.
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epsoiit pas, npu noydennn As O) < AF, Ay >, e Ay < A, baxter Ay u A nonydar 3Ha-
yenne < A, ,A; /2 >, TO ecTh mepeiiayT B yCTAHOBJEHHOE COCTOsiHMEe. B pesynbrare 06paboTKm
Tperheit ouepen Aj u Az monydar savenus < Ay /2, AF /2 >.

Bropoii pa3, Korza B pe3ynbrare 06pab0TKI APYTUX albIePHATUB Oy/IeT IOy IeHO CBHIETEILCTBO
A3 O < AT, A7 >, e AT < A3, 1o Aj nostyunr snauenne < maz(Az, A3 /2), max (A5 /2, AT /2) >,
KOTOpOE Tak¥e yioBieTsopser nepasencteam (5.3.5)), mockombky Ag /2 < AT < A .

Taxum 06pazoM, aJITOPUTM SIBASETCH KOPPEKTHBIM OTHOCUTEIBHO JIOTUKN C BEKTOPHON CEMaHTHU-
KO¥ B C/Iydae C aJbTepHATHUBON n3 3 (haKToB.

Cnyuaii 3. AnbrepHaTuBa w3 N PAKTOB MOYKET OBITH MPEJCTABICHA WMILIUKAIIASIMA:
Aj — —|Ai, (536)

ﬁAl&_\Ag& - &_‘Aj—l&_‘Aj—H& . &_‘An—l — Aj, (537)
rmei=1...n,j=1...n,1#j.

Nyvmmkanuu (5.3.6) aHATOrHYHBL caydao 1.

Pacemorpum onny w3 nmnukanuit (5.3.7) aada ciaydas j = n:
ﬁAl&—\AQ& R &An,1 — An (538)

Cornacuo (5.3.8]), A, JOIKHO HOJYYIUTH 3HAUEHHUE, YIOBIETBOPSIOIECE HEPABEHCTBAM

min(Ay, ..., A, ) <A <1,

0< A, <max(Af,..., Al ). (5.3.9)

AnajoruvHo caydar 2, A, noaydaut jgub0 3HAUECHUE
e - + +
<min(Ay,..., A, 1), max(A]/(n-1),..., A" ;/(n—1)) >
B CJIyYae OJHOBPEMEHHOTO TMOCTYILIEHHST BCEX CBUIETENBLCTR, MO0

<maaf;(A;_1,7m'n(Af/(n—1),...,Afl_2 (n—1))),
maz (Al /(n—1),min(A]/(n —1),..., AT ,/(n—1))) >,

€CJIM CBUJETELCTBA MOCTYTAIOT HEOJHOBPEMEHHO. JTH 3HAYCHWS YAOBJIETBOPAIOT HEPABCHCTBAM
(5.3.9). Takum 06pa3oM, aJITOPUTM SIBJISIETCST KOPPEKTHBIM OTHOCHTEIBHO JIOTHKH C BEKTOPHOI Ce-
MaHTMUKOH B CJIy4ae C aJibTEPHATUBOMN 13 N PaKTOB.

Cayuaait 4. Cucrema anbrepHaTus. /g cucTteMbl U3 OJHON aJbTEPHATHUBBI AJATOPUTM KOPPEK-
ter. Jlaa cucrembr w3 Hostee YeM OAHON aJbTEPHATUBLI BAWSHWE OMHON AJbTEPHATUBBI HA JIPYTHE
BAKJIFOYAETCS TOJBKO B 00aBIEHNN CBUJIETEILCTB B OUYEpPEIU APYIUX ajbrepHarus Ha mare 4. Ilo-
CKOJIbKY TIOPSJ0K TMOCTYIIEHNd CBUIETEILCTB HE BIAUIET HA KOPPEKTHOCTH PEIYIBTATA AJTOPATMA,
TO aJICOPUTM KOPPEKTEeH JJid CUCTEMBI aJibTePHATHUB.

Takum o6paszoM, aIrOpUT™M KOPPEKTEH OTHOCUTEILHO IBYMEPHONH JIOTUKHN C BEKTOPHONW CEMAHTH-
KOIi.
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5.4. Cosmecmumocmsd ¢ 6a30686M AA2OPUMMOM 6616000

Pacemorpum ciiydan yeTAHOBJIEHUST U OPOBEPsKeHUsT (haKTOB JIJIST aJbTEepHATHBB < Ay ... A, >.
Bocrosibayemcest pesyibrataMu MpebLIyInero pasjesa.
Cotyuait yeranosyienns daxra (A, < AT, A7 >).
ITycts mostygeno sxouaoe ceuaeTeabectBo A1 (O < 1,0 >. Torma nnsa daxros (4;, < Aj, A7 >) npu
1=2...n
0<Af0om1<A <1

Takum obpasom, Bee daxtbl (A;, < A, A7 >) upm i = 2...n nomydar suadenne < 0,1 >, To
ectb OyayT onpoBepruyThl. Takoil pe3ysabrar 0000IIEHHOIO aJIrOpUTMa COBMECTUM C Ha30BBIM aJl-
ropurmMoM (cM. mpasuio 1 B pasmene [Beepenmne). Coyuwaii omposepxkenust dhaktoB Aj, ..., A,_q.

ITycrs momywensr Bxoanbie ceuperesnbersa A; (O < 0,1 > gua ¢ = 1...n—1. Torpa ana daxra
(An, < A, A, >) momxknO OBITH BEPHO

min(1,...,1) < Af <1,
0< A, <maz(0,...,0).

Takum o6paszom, dakr (A,, < Al A, >) 6yger ycTaHOB/IEH, YTO COOTBETCTBYET NPABUIY 2 JIs

6a30BOTO AJTOPUTMA.

Taxum ob6pazoM, B ciiydae CTPOroro yCTAHOBJIEHUS U ONPOBEpKeHUsi (haKTa [MOJYyUAITCS TE YKe
pe3yabTaThl, 9TO B 6a30BOM aJTOPUTME BBIBOZA. DTO O3HAUAET, UTO PEI0KEHHBIN aJITOPUTM COB-
MecTuM ¢ 6a30BBIM AJITOPUTMOM BBIBOJIA.

5.5, Basepwumocmo 0606uenno20 anszopumma

O6o3naunyM gnciao Bxogubix csugerenbets A () < AT, A~ > 3za I, uucno anbrepHarus 3a K.
Paccmorpum BHAauUa e ogny anprepaarusy u3 n ¢gakros. [lockonbky L(Q1) < I, 1o L(Q2) < Inu
L(Q3) < In?. Tlocie 06paboTKH 3TOMH albTepHATHBEI B IIepBBIe OYepe I APYTUX albTePHATHB OyIeT
nobasjeHo He bosiee n daemMerToB. TakmMm 06pazoM, oUepean BCerja MMEIOT KOHEUHBIN pa3Mep, H,
mOCKOIBKY K KOHEUHO, TO 06paboTKa KaXKI0it W3 a/IbTEPHATUR BCETAA 3aBEPITACTCS.

O603HaYM MHOXKECTBO 3HAYEHUN UCTUHHOCTH K JIOXKHOCTH BO BXOJHBIX JAHHBIX 33 S, a MHOXKe-
cTBO S ONpEIEIUM CIIeIYIONIM 06Pa30M:

SI{%”HGN,SGS}.

Torma 3HavenNs ONEHOK CBU/ETENBCTB, KAK BIHHO U3 OMUCAHUS aJITOPUTMA, MOT'YT COCTOST TOJb-
KO 13 9j1eMeHTOB MHOKecTBa S. OUeBMIHO, CYIIeCTBYeT MAKCHMAJIbHBIH 3/IeMeHT MHOXKecTBa S, TaK
KaK OH COBIIQJIaeT ¢ MAKCHUMAaJIbHBIM 3JIEMEHTOM MHOXKECTBA S, a MHOXKecTBO S KoHeuHo. llpu 06-
paboTKe KaxK/I0T0 M3 CBUETEJBCTB M3 ()] 3HAYEHNE MCTHHHOCTH WA JIOKHOCTH (PAKTa JIOKHO
BO3pACTaTh, TOCKOIBKY WHAYE CBUILTETHLCTBO HE TTPOXOINT MPOBEPKY TPW TOOABIEHUN B 0YEPeTh.
Taxum 06pazoM, IUCJIO MIAroB 00PabOTKY AJLTEPHATHB KOHEYHO, M aJITOPUTM 3aBEPIIAET CBOIO pa-
bory.

6. IPUMEPBI PABOTHI OBOBIIIEHHOT O AJITOPUTMA

Hamee pwBegeHbl TPUMEPHI PAOOTHI AJITOPUTMA, ST 330341 PACTTOZHABAHUS JKIUBOTHBIX.

IIpumep 5. BeiBog Tuma KXKUBOTHOTO.
Bxoambie nannbie: XKeaTo-KOPUIHEBBIHM, XUITHUK, TTOJOCATHIH
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yellow-brown — < 1,0 >; carniv — < 1,0 >; stripe — < 1,0 >
Pezynwrar: tiger

IIpumep 5 mimocrpupyer paboTy HPOAYKITHH: HA OCHOBE HAOJIIOJaeMbIX ITPU3HAKOB BBLIBOJIUTCS
THUIL 2KUBOTHOrO. OTMETHUM, 9TO B 3TOM HIPUMEDPE UCXO/HbIE JIAHHBIE HENPOTUBOPEIUBHI.

IIpumep 6. TIporuBopeunBhIe TaHHBIE.
Bxoambie ganmbie: KeaTO-KOPUYIHEBDBIH, XAIMHUK, IOJTOCATHIA M TATHUCTHIN
yellow-brown — < 1,0 >; carniv — < 1,0 >; stripe — < 0.5,0 >; spot — < 0.5,0 >
Pezynprar: Tvn KUBOTHOrO HE OIpPEIEISIETCS

B npumepe 6 B MCXOmHBIX JAHHBIX COJEPKUTCH HPOTUBOPEYUMBAA MHPOPMAIMHA OTHOCUTEIbHO
HabJII0AeMOT0 TTPU3HAKA — OKPACKH YKUBOTHOTO. [IOCKOJIBKY 3TOT MPU3HAK SBJIAETCA B JAHHOM
CJIydae ONPENENaIONINM, U OIEHKN JOCTOBEPHOCTH OJIMHAKOBHI, TO THUI KWBOTHOTO OIPEIEINTH HE
yaaercd.

IIpumep 7. Pazpelrenne TpoOTHBOpPEYNs ¢ TTOMOIIHIO JBYX ITPaBU.
Bxonmwie gammbie: mosiocaToe, TpaBosaHOE, HEI0-UaepHOe WIN YepHO-bemoe
veg — < 1,0 >; stripe — < 1,0 >; white-black — < 0.5,0 >; black-white — < 0.5,0 >
Pezynwbrar: zebra

B mpumepe 7 wndopmarusa 06 okpacke MPOTUBOPEYNBA, HO PE3YIBTAT MOXKET ObIThH ITOJIYYEH.
Tax mpoucxXoauT MOTOMY, YTO BO3MOYKHBIE TTPOTUBOPEUHNs TI0 BOIIPOCY OKPACKH 3€0phI YUTEHBI TIPU
COCTABJICHUU TIPABU, U UMEIOTCS JBA PA3HBIX MPABUIA /TSI KAXKJIOT0 U3 TUIOB OKPACKH.

IIpumep 8. Pazperenre nporuBopednst B CTOPOHY HAUOOJIBINETO TIPABIOION00MS.
Bxonnpie JaHHBIE: KETTO-KOPUYHEBBIN, XUITHUK, CKOPEE MOJOCATHIH
yellow-brown — < 1,0 >; carniv — < 1,0 >; stripe — < 0.7,0.1 >; spot — < 0.5,0.2 >
Pegynprat: tiger

B npumepe 8 npu nmerotneiics nporuBopeunBoil uadopmannmn 06 OKpacke )KUBOTHOTO JI€JIAETCS
BBIOOP B MOJIB3Y TOrO MPU3HAKA, Ubsd OIEHKA TOCTOBEPHOCTH DOJIBINE CMEIIEHa, B CTOPOHY MCTHUHBI
(< 1,0 >).

7. BAKJIIOYEHUE

B pesynprare mccienoBanns BO3MOXKHBIX TOAXO0I0B K 0000IMEHNI0 aJIrOPATMA BBIBO/IA B CHCTE-
Max aJbTepPHATUB YCTAHOBJIEHO, U9TO HAWIYIIIHM 0O6pa3oM 0000IAIOT aJIrOPUTM BBIBOIA JIOTUKH C
BEKTOPHON CEMaHTHUKOI.

IIpakTdeckoe mpuMeHEHHE ITOrO IMOAX0Ad BBIABUTAET 331a9y pa3pabOTKU IPUHIIAIOB peaan3a-
WA TIOACUCTEMBI 00 BACHEHMI.
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MOPOCAHOBA
HIPUJIOXKEHHE

A. CUCTEMA AJIbTEPHATUB AJIs1 MOJEJIbHOM 3AIAYN PACIIO3HABAHIS

2KMBOTHBIX

Tabmuma 2: ATpubyTor

<bird mammal >
<carniv veg>
<feather hair>

<spot stripe normal>

2KupoTHoe Wi mITUIla
XHUITHUK WX TPABOSIHOE
[Mepwbst mam mepcTh
Tumwer okpacku

00 ~J O U= W N~

<white white-black black-white yellow-brown>

<longleg mediumleg shortleg>
<claw hoof>
<eatmeat eatgrass>

[Isera oxkpacku
Jnmaa HOT

Kortn nam xomwiTa
Tun nummnm

— =
_ O O

<makemilk makeegg>
<teeth beak>
<fang nofang>

Yo mpou3BoAUT
3yObI WK KIIIOB
Hammune KabIKOB

— =
W N

[u—y
N

<longneck mediumneck shortneck>

<nofly badfly mediumfly goodfly excfly>
<leopard tiger giraffe zebra ostrich penguin albatros>

nuna men
CnocobHOCTD J1eTaTh

Twne! XXKUBOTHBIX

Tabuia 3: AmbrepHATUBE

15 | <beak hair>

16 | <beak fang veg> OueBuyiable

17 | <hoof feather carniv> B3aUMONCKIIOYEHIS
18 | <feather mammal> LIPU3HAKOB

19 | <hair bird>

20 | <makemilk bird>

Tabmmra 4: [Iponykmum

21 | <badfly badflyx1 badflyx2> Ecaun meraer
22 | <makeegg makeeggxl makeeggx2> 1 HeceT dAiina,
23 | <bird badflyx1l makeeggx1> TO 9TO TITHUTTA
24 | <makeegg makeeggx3d makeeggx4 > Ecin neraer
25 | <mediumfly mediumflyxl mediumflyx2> ¥ HeceT diIa,
26 | <bird mediumflyxl makeeggx3> TO 3TO LTHULA
27 | <goodfly goodflyx1 goodflyx2> Ecaun meraer
28 | <makeegg makeeggxd makeeggx6> 1 HeceT dfina,
29 | <bird goodflyxl makeeggx5> TO 9TO TITHTIA
30 | <excfly excflyx1 excflyx2> Ecnu neraer
31 | <makeegg makeeggx7 makeeggx8> 1 HeceT dfinia,
32 | <bird excflyx]l makeeggx7> TO TO LTHIA
33 | <mammal mammalx]l mammalx2> Eciu muekonuTaiomee

34

<eatmeat eatmeatxl eatmeatx2>

ecT MsICO,
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35 | <carniv mammalxl eatmeatxl> TO 3TO XUITHUK

36 | <teeth teethxl teethx2> Eciin »xuBorHoe nmeer 3y0Obl
37 | <fang fangx1 fangx2> M KJIBIKA

38 | <mammal mammalx3 mammalx4 > ¥ ABJSIETCS MJIEKOTTUTAIOIITIM,
39 | <carniv mammalx3 teethx1 fangx1> TO 9TO XUIIHUK

40 | <mammal mammalx5 mammalx6> Eciu muekonuTalomniee

41 | <hoof hoofx1 hoofx2> UMeeT KOMBITa,

42 | <veg hoofxl mammalx5> TO 9TO TPABOSIHOE

43 | <mammal mammalx7 mammalx8> Eciu muekomnuTaloniee

44 | <eatgrass eatgrassxl eatgrassx2> eCcT TPaBy,

45 | <veg mammalx7 eatgrassx1> TO 9TO TPABOTHOE

46 | <spot spotxl spotx2> Ecnm KuBOTHOE MMeEET IATHA
47 | <yellow-brown yellow-brownx1 yellow-brownx2> ¥ KOPUIHEBO-KEITYIO OKPACKY
48 | <carniv carnivxl carnivx2> W ABJIAETCS XUTTHUKOM,

49 | <leopard carnivxl yellow-brownxl1 spotx1> TO 9TO Jeomap

90 | <stripe stripexl stripex2> Ecau >xuBOoTHOE MMeEeT TOJI0CHI
51 | <yellow-brown yellow-brownx3 yellobrownx4 > M KOPUYHEBO-2KEJITYIO OKPACKY
52 | <carniv carnivx3 carnivx4> U ABJIAETCS XUITHUKOM,

53 | <tiger carnivx3 yellow-brownx3 stripexl> TO 3TO TUTP

54 | <stripe stripex3 stripex4> Ecan >kmBOTHOE MMeeT TOI0CH!
55 | <black-white black-whitex1 black-whitex2> 1 4epHO-OeTyIo OKPaCcKy

56 | <veg vegxl vegx2> " ABJIAETCS TPABOATHBIM,

57 | <zebra vegxl black-whitex1 stripex3> TO 9TO 3ebpa

58 | <stripe stripexd stripex6> Ecan >kuBoTHOE MMeeT TOJI0CH
59 | <white-black white-blackx1 white-blackx2> 1 6es10-9epHyI0 OKPACKy

60 | <veg vegx3 vegx4d> U FABJIAETCS TPaBOATHBIM,

61 | <zebra vegx3 white-blackx1 stripexb> TO 3T0 3e0pa

63 | <<spot spotx3 spotx4> Ecan >xwBOTHOE MMeeT TIsTTHA
62 | <yellow-brown yellow-brownx5 yellobrownx6 > ¥ KOPUIHEBO-KENATYIO OKPACKY
64 | <veg vegxh vegxb> " ABJIAETCS TPaBOATHBIM,

65 | <longleg longlegx1 longlegx2> UMeeT JJINHHBIE HOTH

66 | <longneck longneckx1 longneckx2> ¥ JIIUHHYO IO,

67 | <giraffe vegxd longlegxl longneckxl yellow-brownxd spotx3> TO 3TO KXupad

68 | <bird birdx1 birdx2> Ecnmm KWBOTHOE SIBIIsTETCA TITHIIEH,
69 | <nofly noflyx1 noflyx2> HE JIETAET,

70 | <white-black white-blackx3 white-blackx4> nMeeT 6esIo-9ePHYI0 OKPACKY,
71 | <longleg longlegx3 longlegx4> JUTMHHBIE HOTH

72 | <longneck longneckx3 longneckx4> 1 JJIUHHYIO IIeIO0,

73 | <ostrich birdx1 noflyx1 longlegx3 longneckx3 white-blackx3> TO 3TO CTPAyC

74 | <bird birdx3 birdx4 > Ecnu xxuBOoTHOE AB/ISETCA TITHUIIEH,
75 | <nofly noflyx3 noflyx4> He JIETAET,

76 | <white-black white-blackx5 white-blackx6> nmMeeT HeI0-4ePHYI0 OKPACKY,
77 | <shortneck shortneckxl shortneckx2> KOPOTKHUE HOTH

78 | <shortleg shortlegx1 shortlegx2> ¥ KOPOTKYIO III€EF0,

79 | <penguin birdx3 noflyx3 shortlegxl shortneckxl white-blackxb> | To 310 nuHrBHH

80 | <bird birdx5 birdx6> Eciu »xuBoTHOE sIBJIsIeTCS ITULE
81 | <excfly excflyx3 excflyx4> ¥ OTJIUYHO JIETAET,

82 | <albatros birdx5 excflyx3> TO 3T0 aysbbaTpoc
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