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AnHoTanus. /lerepMunupoBanHas HpedUKCHAsI [1ePe3alliChblBAIONIAasl CUCTEMa IIPEe/I-
craBisieT cob0il CHCTeMy IEpe3alyCy CTPOK, He COJAEPXKAILyIo map mpasBui Buga X — Y,
X— Z,tne Y# Z, B KOTOPOU MEPE3ANUCH TO/JIEXKAT TOJBKO CAMBIE JIJTMHHBIE TPEDUKCHI.
J71s TaKMX CHCTEM OIPENEIISIIOTCS U MCCIIELYIOTCS aHAJIOTY IOHSITHIH, XapaKTEPHBIX JJIs
0O'bEKTHO-OPUEHTUPOBAHHBIX CUCTEM JIAHHBIX: HACJIEIOBAHUE KJIACCOB M OOBEKTOB, K-
3eMILIAPBI KJIACCOB, aTPUOYTHI KJIACCOB U 9K3EMIUISIPOB, KOHIENTYAJIbHAs 3aBUCUMOCTH
¥ HENPOTHUBOPEYUBOCTD, KOHIENITyaJbHAasl CxeMma, THIbI, nogrunbl u jap. Ocoboe BHU-
MaHUe yJIeJseTCsl aJTOPUTMHUYECKON IIPOBEPKE PA3JINYHBIX CBONCTB PacCMaTPUBAEMBIX
[IE€PE3ANUCHIBAIONINAX CUCTEM.
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KurogyeBble cioBa: npeduKCcHas Iepe3aluch, MOIYTYIBCKasl CUCTeMa, HH(OPMAaIMOH-
Hasl CUCTeMa, OO bEKTHO-OPUEHTUPOBAHHAS CHUCTEMA JAHHBIX, [IPOBEPKA HEIIPOTUBOPEYH-
BOCTH, OHTOJIOTUS MOJIEJIN JaHHBIX.

Bsenenune

Kiraccnuecknit 06'beKTHO-OPHEHTUPOBAHHBIH II01X0/] K OIUCAHUIO CTPYKTYPHPO-
BaHHBIX JAHHBIX 33JIeficTByeT n1Ba (QyHIAMEHTAIbHBIX OTHOIICHUA: has («UMeTb» ) u
is («OBITH» ).

OrHomenne has cBA3BIBaET 0OLEKTHI M KJIACCHI ¢ ux arpudyramu. CooTHOIIEHNEe
«X has a Y» («X umeem Y») o3HAUaeT, 9TO OOBEKT WK Kjuacc X obsaaer aTpuby-
TOM C UMeHeM Y, U TeM CaMbIM MOXKHO TOBOPHUTH 00 «Y 00bekTa X» KaK O CBOMCTBE
obbekTa X, 00bIaHO 0b03HaTaeMoM 1depe3 X.Y. Hampumep, eciin BebG-cTpaHuUIa UMe-
€T KHOIIKY OTIPaBKH, CTUJIb KOTOPOI IIperoTaraeT HaJIMdle PAMKH OIIPE IS IEHHOM
IMIPUHBI, TO MOYKHO TOBOPHUTDH O «IMHPHUHE PAMKHU CTHJISI KHOIKHU CTPAHUIIBI», MMesT
B BUJIy O0ObeKT page.submitButton.style.border.width.

OTHOIIIEHNE i$ MOYKET UCHIOIB30BAThCsI I (1) co3/1aHMst 9K3EMILIAPOB KJIACCOB,
(2) Haces0BaHUS KIACCOB OT KJIACCOB U (3) mpucBauBaHWs 3HAYEHWH aTpUOyTaM.
Coornomenue «40 is an Integer» («40 — smo Integer») cBsa3biBaer 00beKT 40
¢ KJ1accoM Integer m moapa3yMeBaeT, 9TO YUCIO 40 ABJIAETCS SK3EMIIIAPOM KJIac-
ca Integer. ®paza «Integer is Number» o3mauaer, 9TO Kj1acc Integer HacemIy-
ercd or kKjacca Number. YrBepxkienue «Bob.age ¢s 40» npucsampaer 3nadenue 40
aTpubyTy age obbekTa Bob.

PaGora Boimosnena B paMkax rocygapcrsenaoro 3ananus UM CO PAH (upoekt Ne FWNF-—
2026-0022).

(© 2026 T'yrman A. E.
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Kak BusiHO M3 pUBEIEHHBIX BBINIE TPUMEPOB, IIITPOKAas MHTEPIPETAIINS OTHO-
IIIEHUS 1S TT03BOJIIET YCTPAHUTD PA3JINYINe MeXKy O0beKTaMu U KjaccaMu. EuHas
crucTeMa JIAHHBIX MOXKeT OOBEJINHSITH JEKJIAPAIUI0 KIACCOB («METaIaHHBbIE» ) U CO-
3maHue 00bEKTOB-9K3EMILIAPOB BMECTE € UX MHUIMAIM3AIME (<«IaHHbe» ). DTO He
03HAYAET, YTO JAHHBIE W METaIaHHBbIE JIydIle OObeIUHATh, YeM PA3JIeJsiTh, HO Ta-
KOIf TIOJIXO] TI03BOJIIeT YHU(DUIMPOBATH aHAJIN3 JAHHBIX U, B YACTHOCTH, OTKPbIBa~
€T BO3MOYKHOCTb JIJIsI PA3pabOTKHU OOIIEro MHCTPYMEHTa IIPOBEPKHU KOHIIETITYaIbHOI
U CeMaHTHYECKOIl HeIIpOTUBOPEYUBOCTH.

OrHomenust is u ha$ €CTeCTBEHHO CBsI3aHbI MexK 1y coboil. MuTepiperamust oT-
HOIIIEHUs 45 KaK HAaCJIEeJOBAHUS WM CO3/IAHUS IKIEMILIApPa KJacca IIPeJIoJiaraer,
qro B ciaydae «X is Y» Bce arpuOyThl Y HACJEYIOTCH KJIACCOM WM OOBEKTOM X.
B uactrOCTH, eciiu «X is Y» m «Y has a Z», To «X has a Z». Bonee Toro, ecian
<X is Y» — enuHCTBeHHas siBHad mH@OpMaIrms 06 X, TO MOXKHO 3aK/IIOYUTh, UTO
«X.Z is Y.Z». (Ilon siBHOI mH(DOpMAaIell HOHUMAIOTCS {S-IIPABHIIIA, 0Opa3yIoIye
paccMaTpPUBAEMYIO CUCTEMY JAaHHBIX.) 1Ipu 9TOM MOXKHO BBIBECTH HeAGHYI0 UHGDOD-
Maruio 06 X u cka3aTh, 9T0 «X.Z is Y.Z HesiBHO». TakuMm 00pa3oM, Ipu O3HAYNBAHII
cBoiicTBa X.Z TMPOU3BOIUTCS MEPE3alNCh, 3aMeHsIomas B HeM npedukc X Ha Y co-
[JIACHO SIBHOMY IPABHILY «X is Y». DTOT Ke MPUHIMIT IPUMEHUM K KOHCTDYKITHSIM
pou3BoJIbHON fAauubl. Hampumep, eciin ssBHO M3BECTHO, ITO «Bob.Address is Al-
ice.Work.Address», To Bob.Address.City.Code momy4JaeT HEABHYIO IEPE3alnCh
B Bue Alice.Work.Address.City.Code.

fcHo, 9TO SABHBIE MPABUJIA UMEIOT TPUOPUTET HAJ JIIOOBIMU HESIBHBIMU BBIBO-
gamu. Ilosromy, ecu «X 4s Y», «Y has a Z» m cucreMa JAHHBIX COJIEPXKUT $IB-
HOoe TIpaBWIO «X.Z 45 Ay, TO TIOCJIe/THEE TIPABUJIO UMEET IIPUOPUTET HAJl HESIBHBIM
«X.Z is Y.Z». Bo3moxkeH Takyke KOH(MJIUKT WHOTO POJia — KOIJA OJHOBPEMEHHO
IIPUMEHUMBI HECKOJIBKO fBHBIX MPaBWI. B KadecTBe mpuMepa pPacCMOTPUM CJIELIYIO-
it pparMeHT CUCTEMBI JAHHBIX:

block.style.color s blue
header.style.color is red

button 18 block
button.style 15 header.style

[TompobyemM BBISICHUTH, €My paBeH IIBET B CTUJIE KHOIKH, T.€. PACKDBITH 3HaUe-
Hue button.style.color. Ilockonbky button — 3r0 block, 661710 OBI ecTeCTBEH-
HO OXMJIaTh, 9TO button.style.color — 310 block.style.color, T.e. blue.
Ho, ¢ apyroit croponnl, button.style — 310 header.style,a cjegoBaTebHO,
button.style.color — 3r0 header.style.color, T.e. red. IaTynTHBHO NIOCIIE -
Hee O3HAYMBAHHC JIOJZKHO MMETh IIPHOPDUTET, IOCKOJIbKY NpaBmiIo «button.style
15 header.styley», HO-BHJUMOMY, UMeET IIPEUMYIIECTBO Iiepes «button is blocks.
IIprumHa cOCTOMT He B TOM, YTO OJHO M3 IIPABHJI PACIOJIOXKEHO IIOCJE JIPyroro.
(Cucrema JaHHBIX CIMTAETCS HEYNOPSIOYEHHBIM MHOXKECTBOM is-TipaBmi.) Kiro-
9eBOIl MOMEHT 37IeCh B TOM, UTO IIPaBUIO «button.style is header.style» GoJiee
KOWKpemHo, TaK KaK OHO O3Ha4InBaeT OoJjiee [UIMHHBII 00beKT — button.style, a He
button. CireZ0BATEIBHO, IPH O3HAYUBAHUE CJIEIYET NEPENUCHIBAMDb CAMBIT ONUH-
Houll npeduke, T. e. 331efICTBOBATH cCaMOe KOHKPETHOE M3 IIPUMEHUMBIX IIPABUII.
Termepb OCTAHOBHMCS Ha Henpomuesopewusocmu danmsix. OUeBHIHO, IPH IIO-
CTPOEHUU CHCTEMBI OIIPe/IesIeHuil ciie/iyeT n30erarh KOHIENTYaJbHBIX ITUKJIOB. Dpa-
3a «man ¢S mans HAYEero He OIpelesdeT, IIOCKOJIbKY O3HAaUWBaHHUE TePMUHA man
[IPUBOJIAT K OECKOHEYHOMY UK. BMecTe ¢ TeM KOHIENTyaJbHAs HEIPOTHBOPE-
YUBOCTH He 3alpelnaer pekypcuto. Hampumep, npaBuiio «man.son %S mans BIIOJIHE
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npomycrumo. C Apyroif CTOPOHBI, IPABMJIO «Man 4§ Man.sony BBIMVISIUT HEKOPPEKT-
HBIM: OHO IIO-IIpEKHEMY He IIPOsACHAeT CMBICI TepMHHa man, II0Ka He ollpejeseH
aTpubyT son 00bEKTa man, a MOCJIeIHII JINIIIEH CMbIC/IA JI0 onpeesienus man. [Ipa-
Buia «man is Adamy um «Adam.rib is man.rib» Toxke 00Pa3yIOT IPOTHUBOPEUUBYIO
napy, IIOCKOJIbKy Adam.rib ecTh man.rib, a mocjiesHee HESIBHO IIepPENNCBIBAECTCA
B Adam.rib. IlomoGHble mpumMepbl 0OOCHOBBIBAIOT HEOOXOAMMOCTH (POPMATHLHOTO
oIpeJiesieHnsl KOHIENTYaJIbHOW HEIPOTUBOPEYUBOCTUA U IIOMCKa COOTBETCTBYIOINIEH
sddekTuBHON HpoBepKu. (DTa 3aja4ua AHAJIOIMYHA AHAJN3Y OHTOJOIHMU CHCTEMBI
JIAHHBIX KAK MHOYKECTBA KOHIIENTYAJIBHBIX OIPe/eJIeHHI. )

Besikoe cucremaruieckoe ompeesieHre MOHATH, KIaCCOB Win OObEKTOB HEM3-
0e2KHO MMOAPa3yMeBAET HAJIMINE XOTsi ObI OJHOTO MOHATHS, He TPEDYIOIIETO OIpeie-
snerust. Boobine roBopsi, MEepPBUIHBIX MOHATHUN MOXKET ObITh HECKOJILKO, HO Teope-
THYECKU JIOCTATOYHO UMETD JIUINb OJINH «yHUBEPCAJIbHBIN 00bekT>. OBGO3HAYTNM ero
yepes w. CioBo X Buja entity.attr;.attry.---.attr, B pamMkax paccmarpusa-
eMO#l CHCTEMBI JAHHBIX MEPE3AINCHIBACTCS C TPUMEHEHNEeM HamnboJiee KOHKPETHOTO
1S-TIPABUJIA, B PE3YJILTATE Y€r0 BOSHUKAECT HOBOE CJIOBO U IIPOIIECC ITEPE3AMNCH CAMBIX
JJTMHHBIX TPeUKCOB MTOCJIEIYIONIUX CJIOB IIPOJ0JIZKAETCs JI0 TeX 0P, II0Ka He OyIeT
JOCTUTHYTO CJIOBO w. B 3TOM ciIydae MOXKHO 3aKJIIOYUTh, YTO HCXOJHOE CJIOBO X
ABJseTcs obsexmom (Wiu nowsamuem). B IPOTUBHOM cilydae, eCiu IIPOIECC liepe3a-
ncn Jin6o (1) 3aKaHIUBAETCS HENIEPE3AIINCHIBAEMBIM CJIOBOM, OTJIMYHBIM OT W, JIUOO
(2) HEKOTA HE 3aBepuIaeTcsi, CJOBO X CUYATACTCH JIHUIIEHHBIM CMBIC/IA. B0O3MOXK-
HOCTBH (2) JieJlaeT a3 HETPUBUAJLHBIM U OOOCHOBBIBAET MOUCK AJIOPUTMUIECKON
[POBEPKH OCMBICJEHHOCTH TOTO UJIA WHOTO CJI0Ba. (DTa 3a/1a9a AHAJIOIMIHA AaHAIN3Y
OHTOJIOI'MU IOHATHS B PAMKaX CHCTEMBI JAHHBIX. )

PaccmarpuBast kakoit-imb6o 06bekT X ¥ moc/Ie10BaTeIbHOCTD aTpubyToB D Bu-
nma attry.attrs.---.attr,, Oygem roBopuTh, uTo D siBisieTcsi demaavio 00bEK-
ta X, eciu cinoBo X.D mmeer cMbicsr. Muoxkectso || X || Bcex aeraneit oobekra X
MOXKHO paccMarpuBarh kak mun obobexra X. (Takoii momxoJ u3BecTeH Kak «yTu-
Hasl TUNU3alus».) Besakuil pas, Korja aJropuTMudecKas IPOIEypa IIPe/IoIaraeT
dopmabHbIi aprymMeHT A, TesI0 Tpotie 1y phl OOBITHO COIEPXKUT BXOKIEHU CJI0OBa A
BMecCTe ¢ HeKOTOpbiMu cjoBamu Buja A.D;. JIjns KOppeKkTHO paboThl MpOELyphl
npu nojicraHoBke oobekTa X BMecTo A HE0OX0mUMO (U, BEPOATHO, JOCTATOYHO),
9T100bI Bee cioBa X.D; mmenu cmbica. Muade roBopsi, 06beKT X TOKEH UMETh
TIOJIXOIATIHIL TUT. B 9T0# ¢Bsi3u OBIIO OBI TOJIE3HO UMETH AJTOPUTM CPABHEHUSI TH-
OB 00BEKTOB: JIIsT JAHHBIX 00HEKTOB X U Y HEOOXOMUMO HAyIUThCS dDPEKTUBHO
cpasHuBaTh THIbl X u Y, T.e. onpenensars, Kakue u3 coorHomenuit | X| = ||Vl
IXII € IIY]l, IX]] 2 ||Y|| nmetor mecro. Dra 3apadua HETPUBHAIBHA XOTs OB
[IOTOMY, 4TO THUII 06bEKTa MOXKeT ObiTh GeckoneunbiM. (Hanpumep, npu namuauu
[paBWjia «man.son ¢S many TUI 00bEKTa man COJEP’KUT BCE CJIOBA SON, SOL.SOon,
son.son.son, ... .)

Hmxke 6ynyT npuBemenbl hOpMaIbHBIE OMPEIETEHUS PACCMATPUBAEMBIX OHSI-
THi, cHOPMYIMPOBAHBI OCHOBHBIE PE3Y/IBTATHI U OMUCAHBI AJITOPUTMBI JJIsT BCEX YIIO-
MSIHYTBIX 3a7a4. UT00bI 0003HAaUEeHMs OBLIN MEHee I'POMO3JIKAMU, OyIeM CIUTATH
UMEHa CYITHOCTeH n aTpubyTOB OTIENbHBIMU CAMBOJaMU (6YKBaMH) HEKOTOPOTO aJl-
daBuTa A 1 yCIOBUMCH 3aIlIUCHIBATD IIOCJIEI0BATEILHOCTU ATPUOYTOB (v . Qg .+ -+ . Qlyy
B BHIE Q1Qs...Qn, IPEBpaliasd UX TeM CaMbIM B cjoBa Hamx A. SIBHble mpaBmia
«X is Y» Oynem 3anuceBaTth B Bujie X — Y.

[TockosbKy MaTepuas JaHHON pabOTHI OIMPAETCS HA BIIOJIHE CTAHIAPTHBIE CBE-
JIeHUsT U3 KJIACCUIECKUX 00JjacTeil, B JaJbHEHIIeM 110 XOIy U3JIO0XKEHUS TTPUBOJISAT-
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Cs JINIIb sIBHO HCIOJIb3yeMble KJIIOUEBBIE ONpejesieHns U (hakThl. boJiee moapood-
HBbIE CBEJIEHHs O CUCTeMaX IPe@UKCHON MEPE3aNCH U PEryIapPHbIX CUCTEMAaX YNTa-
TeJIb MOXKET HailTu B OocHoBomoiaratomieit pabore FO. P. Broxu o peryssipabIx Ka-
noumueckux cucremax (1], uccienosanun /1. Kokajst peryjspHoil cTpyKTypbI mipe-
durcnoit nepezanucu [2], monorpacduu P. B. Byka u @. Orro o cucremax nepe-
3a0MCH CTPOK [3] U XapakTepusanuu Pery/spHbIX A3BIKOB IOCPEICTBOM HpedUKC-
HBIX TpamMMaTuk, npuHasexaneit M. ®@peiizepy u . Ieipky [4]. Yro kacaercs
00'bEKTHO-OPHUEHTUPOBAHHON HAPaUIMbl, MOJIE3HBIMU KJIACCUYECKUMU HUCTOYHUKA-
mu cayxkar o63op JI. Kapgemmmn u B. Bernepa [5], manudect cucreM o6beKTHO-
OpUEHTUPOBAaHHBIX 0a3 jJanubix M. Arkuncona u ap. [6] u o630p K. P. JTurrpuxa
MOHATUN 00BEKTHO-OPUEHTUPOBAHHON Mojie i JaHHbIX [7]. CBeenust, OTHOCSIIUECS
K Teopnu rpad0B, MOXKHO TTOYEPIIHY Th U3 Kiiaccuaeckoii Monorpabun @. Xapapu [8].
JlanHasi cTaThs paciupsieT HaOOp OUpesesieHnil U Pe3yIbTaTOB, AaHOHCHPOBAH-
HBIX B [9], U sIBJIsIeTCSI IEPBO B 3aIJIAHUPOBAHHON CEPUY Iy GJINKATIUIL, TOCBSIIEHHBIX
MIPEJICTABJIEHUI0 00 bEKTHO-OPUEHTUPOBAHHBIX JTAHHBIX B BUJE MPE(UKCHBIX [T€PEe3a-
nucbiBaoux cucreM. CTaTbs MMeeT XapaKTep IIPeBapsIionero 0630pa u He Coep-
KAT JI0KA3ATEbCTB YTBEPKICHNI 1 000CHOBaHUI ajiroput™MoB. Bcee merasiu, BKIIIO-
4asl Pa3InIHble IPUMEPHI, OYIYT OIyOJIMKOBAHBI B IIOCJIEIYIONINX YACTAX CEPHH.
MarepuaJi craThbu CIPYIIIAPOBaH B ImecTu naparpadax. B §1 mpusenensr oc-
HOBHBIE OIIPEJIEJICHNsI, KACAIONINECT PACCMATPUBAEMBIX [IEPE3AMUCHIBAIOIINX CHCTEM
¥ UHTEPIIPETAINU B HUX TAKUX KJIACCHYIECKUX OObEKTHO-OPUEHTUPOBAHHBIX OHSI-
THi, KAK HaCJIeJI0BaHue, JeKIapalus YieHa KJIacca, CO3IaHne 00beKTa-9K3eMILIAPa,
KJlacca u o3HaduBaHue cpoiictsa. Ilaparpad 2 mocssieH pacCMOTPEHUIO Iepe3alii-
CBHIBAIOIINX CHCTEM KaK CUCTEM (POPMAJIHHBIX OIIPEJIEIEHUI 1 NCCIIE0BAHNIO KOHIIETI-
TyaJbHOIl HEIPOTHBOPEYUBOCTH Takux cucreM. llaparpad 3 comep:kut mHTepIpe-
TAINIO MOHSTUN TePEeKPBIBAOIIET0, T0DABJIEHHOTO U HESBHOIO aTpuUOyTa, a TaKKe
[OHATUSL JEKJIApUPYIOIEro Kiaacca (ucTounuka) arpubyra. B §4 BBomaTcs u ne-
TaAJIbHO UCCJIEYIOTCS ITOHSATUS TUIA U MOJTHIIA B UX CBI3M C HACIEIOBAHUEM KJIac-
coB 1 o3HauuBanueM aTpudyToB. Ilaparpad 5 mocssamien 3hdEKTUBHOMY aHATIIY
[I€PE3aINCH U BKJIIOYAET aJTOPUTMBI, IIPOBEPSIOIINE TaKUe CBOMCTBA CUCTEMBI, KaK
OTCyTCTBUE DECKOHEYHO MEPE3AINCHIBAEMbBIX CJIOB U KOHIEITYyaJ bHAsI HEITPOTUBODE-
anBocTh. llaparpad 6, B CBOIO 0Uepejib, MOCBSINEH aHAJU3Y CTPYKTYPHI TUIIOB U
COJIEPXKUT, B TOM YHUCJIE, OMUCAHUE AJTOPUTMOB, MO3BOJISIONINX CPABHUBATH TUIIHI
00BEKTOB U HAXOJUTh KOHKPETHBIE JIETAJN, OTIMIAIONINE OIUH TUII OT JIPYTOro.

1. /lerepMunupoBanHasi IIpeduKCHas
epe3anuchIBAIOIAs CUCTEMA

1.1. Ha uporszkenun Beeil crarbu A — KoHeuHslil asndasur, A* (coorBercTBeH-
Ho, A") — MHOXKeCTBO Bcex (COOTBETCTBEHHO, BCEX HEIMyCTBIX) cioB Haj A. Jlns
KPATKOCTH Oy/1eM FOBOPUTD «CA0680% BMECTO «HEIIyCTOe CJIOBO Ha st Ay. DieMeHTsl A
HA3BIBAIOTCS OYK6aMU. BYKBBI TPAIUIINOHHO OTOXKIECTBIISIOTCS C COOTBETCTBYIOITH-
MU OMHOOYKBeHHBIME cioBaMu. JlumHa cioa X obosHavaercs gepes | X |. Cumposn N
0003HATAET MHOXKECTBO HATYPAIbHBIX dncest {1,2,... }.

1.2. CnoBo X Oynem Ha3biBaTh npedurcom (COOTBETCTBEHHO, COOCTMGEHHBIM
npegurcom) cnoaY € A" nmucare X CY wim Y I3 X (coorsercrenno, X C Y mim
Y a3X),ecm X € A" Y = XS ana mekoroporo S € A* (coorBercTrenno, S € A").

Ecun € N, X € A" u | X| > n, ro cumboiom X |,, ycjioBuMcs: 0603Ha9ATh TIpe-
dbukc ciosa X, nmeroruit jyiuny n. Takum obpaszom, ciioso X [, € A" onpesienstercs
coornomenusyu X [, E X u ‘X [n’ =n.
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1.3. Eciu cumBosn ~» 0b603HAYaeT Kakoe-JmOO0 OMHAPHOE OTHOIIEHUE, TO dUe-
pe3 ~~ OyzeM 0003HauaTh pedIeKCUBHOEe TPAH3UTUBHOE 3aMbIKAHUE OTHOIICHUST ~,
a ¥epes3 ~» — ero TPAH3UTHBHOE 3aMbIKanme. TakmM o6pasoM, 3ammch - < y (CooT-
BETCTBEHHO, T ~~ §J) O3HAYAET, ITO

T =20~ 21~ M 2y =Y

JUIS HEKOTOPBIX 21, . ..,%2n, Tae n > 0 (coorsercrBenno, n > 1). B uacrHOCTH,
+
COOTHOIIEHUE T ~% 1 CIPABEIUBO TOTIA U TOJBLKO TOT/IA, KOTJA T = Y WIH T ~ .

1.4. PaccMoTpuM npoussosibHOe 6uHapHoe orHomenne — ua A' (1. e. momHo-
JKecTBO JlekapToBa Keajpara A" X A') u 6yksy w € A. Ilapy (—,w) Hazosem
demepmunuposarrot npedhurcroli nepesanucosarouLet: Cucmemots, Wil JIjis KpaTKo-
cTH cucmemoti, €CJIU MHOYKECTBO — KOHEYHO, HEILYCTO U YIOBJIETBOPSIET CJIEIY FOIIAM
YCJIOBUSIM:

(a) ;3 X -Y uX — Z cnenyer Y = Z;

(b) me cymecrsyer Takux S,Y € A*, uro wS — Y.

B nanbneitiem, naBas ornpejiesieHUs 1 GOPMYJIUPYST YTBEPKIEHUS, 10 yMOIYa-
HUIO cunTaeM (DUKCHPOBAHHON MPOM3BOJILHYIO JIETEPMUHUPOBAHHYIO MPEPUKCHYIO
[IEPE3AIUCHIBAIONIYIO CUCTEMY {(—, w), OTHOCUTEJNHLHO KOTOPOil MHTEPIPETUPYIOTCS
BBOJIUMbIE IIOHATHSA, & TAKXKE UCIIOJIb3yeMble TEPMUHBI 1 0003HAYEHUS.

1.5. Ilosoxxum
E:={X: X - Y aua mexoroporo Y }

" yCJIOBUMCs Ha3bIBaTb JIEMEHTbBI MHO2KECTBa E asnvimu crosamu. CUMBOIOM AE
0003HAYAETCS AGHbLL (mgﬁaeum — MHOXKECTBO BCeEX 6yKB, BCTPpEYaIOIMUXCA B ABHBIX
CJIOBaX:

Agp:=minfACA: EC A}
Kpome Toro, onpeaemM 9uciIo p Kak JJIMHY CAMOTO JIJTMHHOTO SIBHOIO CJIOBA:

p=max{|E|: E € E}.

1.6. Bynem rooputh, uTo cjioBo E sBisiercs aenoim npedurcom ciaoBa X,
ectu E € Eu FE X. CioBo X HazoBeM nepe3anucvi8aemoim, eciim X MNMeeT XOTs
OBbI OJUH SBHBIN TTpeUKC.

Kaxk serko Bujers, ycaosue 1.4(a) osnauaer, uro s kaxzgoro E € E cyme-
CTBY€eT €JIMHCTBEHHOE CJIOBO E’, yIOBIETBOPSAIONEE COOTHONIEHUIO

E —~ FE,
a yciosne 1.4(b) paBHOCHIIBHO TOMY, 9TO cJIoBa BUaa wS, riae S € A*, He aBIgioTCs
epPe3annChIBAEMbIMHU.

1.7. s mepe3anuchiBaeMOro ¢joBa X pacCMOTPHUM €r0 CaMblil JITUHHDBIN sB-
Hbll npedukc F, onpenesnMm coorBeTcTByIomuit cyddurc S € A*) s koToporo
X = ES, u nomoxum

X =F'S,
rie £ — FE' (em. m. 1.6). Caoso X’ 6ymeM Ha3bIBaTh PE3YALIMAMOM NEPEZANUCY
ciosa X . BeeseM 6unapHoe oTHomeHHe = Ha A', oaras

X = Y Torja m TOJLKO TOrya, Korya X IepesammchiBaeMo u X' =Y.
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1.8. PekypcuBHO ompenennm

WO = A+,
xXO0._ x st X € Wo;

W, = {X € W,_; : X"V nepesamnuceiaemo}, n > 1,
xX™ . (X("*l))’ g X e W, n> 1.

Cnoso X ™ nazosem n-m pesyavmamom nepedanucy cioBa X. Takum obpasom,
s Kaxkgoro X € W, cripaBejiuBbl COOTHOTIICHUST

X — x© :X(l)j...jX(n);
X2 X™ npun >0,
X=X™ npun>0.

o0
Duiements! MHOKecTBa [, W, Ha3BIBAIOTCS OECKOHEWHO NEPESANUCHLEALMBLMU CAO-
6am. OcTasIbHbIE CJIOBA HA3BIBAIOTCS KOHEYHO NEPE3ANUCHEaeMbMU. [T TaHHOrOo
cioBa X MakCUMAJIbHYIO (KOHEYHYIO WM OECKOHEUHYIO) MOC/IEA0BATEIbHOCTD BUJIA

<X(0)7 X(l), X(2)7 )

OyleM Ha3bIBaTH nocaedosamesvHocmbvio nepesanucu cjioa X. Takum obpaszom,
csoBO0 X KOHEYHO (OECKOHEYHO) Iepe3alrChiBAeMO TOIJ[@ M TOJIKO TOTJA, KOIJA
[OCJIETI0OBATENBHOCTD MIEPe3anncu cioBa X KoHeIHa (GeCKOHEeTHA).

1.9. Byzaem rosoputsh, uto ciaoso X € A" apigerca obsexmom, ecmm X = w.
Cumposiom O 0603HaYNM MHOXKECTBO BCEX OOHEKTOB:

O0:={XeA: X5uw}

Kak Jierko BuzieTh, 1mocsieoBaTeIbHOCTD nepesanucu Beakoro oobekra X € O\{w}
UMeeT BUJT
X=XO=s .. .ox™ 54 nxo.

Coruacuo ycsosuio 1.4(b) yHUBEpCATBHBIN OOBEKT W He SIBJISIETCS TIEPE3ATICHIBAL-
MBIM, [TPUYEM W SIBJISIETCS €MHCTBEHHBIM HEIEPE3ANChIBAEMBIM 00 HEKTOM.

1.10. U3 npuBeieHHBIX BbIlle 0003HAYEHUN U OMPEIEICHNI SICHO, 9TO CUCTEMA
(—,w) paccmarpuBaercd Kak npedUKCHAs [NePe3aNUChIBAIONIAs CACTEMA, IIPUYEM
IIePEe3aInCcH T0/JIEXKAT TOJBKO caMble JJINHHBbIE Ipedukcel cyoB. [Ipu sTom cucre-
Ma MHTEPIIPETUPYETCS KaK PACIO3HAIOIIEee yCTPOHCTBO, 1Jist KOToporo MHoKecTBO O
CJIy>KHUT pacnosHaBaeMbiM sisbikoM (cM. [10]). Takasi cucrema HasBaHA «JIeT€PMU-
HUPOBAaHHOW», TOCKOJIBKY BCSKOE IePE3alNChIBAEMOe CJIOBO MMEET €IMHCTBEHHBII
pe3yJIbTaT MePEe3alICH.

Beenenne nonsitust 00beKTa MOXKHO PACCMATPUBATH KAK OTIEIEHUE «ITOHATHI»
OT «DeCcCMBICTEHHBIX CJIOB». OO0BbeKT — 3T0 €j10BO X, MMEMIIee «CMBICT», 8 UMEH-
o pesymbrar mepesamc X' — X )| koropsrit Toxke nmeer empicn — (X)) = X2,
U TaK J1ajiee BIUIOTH JI0 [TOCJIE/IHETO PE3YIIHTATA [IEPE3ANNCH — «YHUBEPCATIBHOTO 00b-
€KTa» W, CMBICJ KOTOPOTO MPEJIOJIAraeTcs 3a/JaHHbIM 3apaHee. OTHOIIEHHE — TeM
CaMbIM TPAKTYeTCs KaK KOHIIENITYaIbHOE OIpeiesieHne, a mpasuao X — Y paccMmat-
puBaeTcs Kak onpeiesienne mouatud X : «X —371o Y. llpasuno Xa — Z asasgercsa
OTIPEJIEJIEHUEM CBOMCTBA: «CBOMCTBO v 00beKTa X — 3T0 Z», a npaBmwio Xaf — 7
CJIYKUT OIIpeJIeJIEHUEM «CBOMCTBO 3 cBoicTBa v 06beKTa X — 3T0 Z» U T.I.
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B sToM cmbicae ycnosue 1.4 (a), HajgaraeMoe Ha OTHOIIEHHE —, O3HAYAECT KOHIIEITY-
AJIbHYIO O/IHO3HAYHOCTD (IOHSATHE HE MOYKET HMETh HECKOJIBKO PA3JIMIHBIX CMBICIIOB).
Vesosue 1.4 (b) o3Hauaer, 4To yHUBEPCAILHBIH 00HEKT W HE UMEET OCMBICIEHHBIX aT-
pubyTOB.

OTHoIlleHne — MOXKHO TaK2Ke TPAKTOBaTh KaK 00'beKTHO-OPUEHTHPOBAHHOE Ha-
clIeJloBaHUe UM CO3JaHME 3K3eMINIIpa M PacCMaTpuBarh npasmio X — Y Kak
dABHOE yKa3aHue Ha TOT (akT, 4To «Kjaacc X HENOCPEICTBEHHO HaC/IeHyeTcd OT
KJjacca Y» mim «00bekT X SBIIsieTCs 9K3eMIUISIpoM Kjacca Y ». ajee, mpaBmiio
Xo — Z MOXKHO pacCMaTpUBATh KaK JEKJIAPAIUIO aTPHOYTa HJIA O3HAYUBAHUE CBOII-
cTBa: «Kjaacc X COJEepKAT aTpuOyT (v, 3HAUEHUA KOTOPOT'0o IIPUHAJIJIesKaT KJIaccy Z »,
WM «CBOUCTBO X(x MMeeT 3HAUEHHEe Z », WIN «CBOHCTBO X SIBJISIETCS SK3EMILJISIPOM
kyacca Z». B arom cmbicse yemosue 1.4(a), HaaraeMoe Ha OTHOIIEHWE —, 3aIpe-
MaeT MHOXKECTBEHHOE HacJleJoBaHue (1, CJeJ0BATEIBHO, HU OJIUH OOBEKT HE MOXKET
[IPUHA/JIEXKATh HECKOJIBKUM HECPaBHUMBIM KiaccaM). Kpome TOro, coriacHo ycio-
Buto 1.4(b) yHUBepCAJbHBIN O0BEKT w HEe 00JAJAeT HUKAKAMU JEKJIAPUPYEMBIMA
CBOMCTBaMH.

1.11. Tlycrs (O, <) — opueHTUpPOBaHHBIH Irpad, BEPIIUHAMA KOTOPOI'O sSIBJIs-
IOTCSI BCEBO3MOYKHBIE O0HEKTHI, a JyTaMu CJIyKaT mapsbl (X, Y') 00beKTOB, yI0BIETBO-
PSIOIINX COOTHOIeHHO ¥ = X .

Teopema. I'pad (0, <) sBisiercss gepeBoM ¢ KOHEYHBIMU YPOBHSIMH.

Hepeso (O, <) Gynem HasbBaTEL depesom Hacaedosarus. KopHeM aToro jepesa
CJIY?KUT YHUBEPCAJIBHBIA 0ObEKT w. OTMETHM, YTO JEPEBO HACJEJIOBAHUS MOXKET
OBLITH OECKOHETHBIM U JIasKe He UMETh JIUCTHEB.

1.12. Bsenem GunapHoe OTHOIIEHHE =, Ha A, mosaras

X =, Y Torma u TOJIBKO TOT/IA,
korma X — ESuY = E'S jua mexoropeix E € Eu S € A*,

Takum obpa3oM, OTHOIIEHUE =, IPEJCTaBJsSAeT CODOIl Iepe3anuch, COOTBETCTBYIO-
Myl cucTeMe (—,w), paccMaTpuBaeMoil Kak oObuHas NpedUKCHAsS Iepe3aruchl-
BAIOIasl CUCTEMA, a He KaK CHCTEMa C IIePE3alNChI0 CAMBIX JIJIUHHBIX MPE(UKCOB.
dAcno, aromz X = Y cregyer X = Y, au3 X = Y ciaengyer X =, Y. Ilosromy
dopmysier X L Y u X =, Y vmoxuO MIPOYATHIBATL KaK «X MNEPe3anucwueaemcs
6 Y» u «X caabo nepesanucvieaemcs 6 Y». @opmyny X — Y MOKHO CHAOIUTH
npouTeHueM «X A6HO NEPE3ANUCHIBAEMCA 6 Y ».

1.13. Bsexem 6unapnoe orHomenne — Ha A', monaras

X — Y rorma u Toabko Torma, Korma X J3Y mwm X =3, Y.

Kak jterko BUIETh, TPAH3UTUBHOE 3aMbIKaHNE p ABJIACTCA HAMMCEHBIINM TpPaH3M-

TUBHBIM OTHOIIeHHeM Ha A’ 06JIa/IaloMuM CJIe/yIOMUMU TPeMsl CBOUCTBAMHU JIjist
Beex X,Y,S € A":

(a) ecit X - Y, 10 X > Y
(b) ecm X =Y, to XS -5 YS;
(c) XS — X.

B cayqae X »> Y Gyzmem rosopuTh, uto X konuenmyasvro sasucum om Y. Cio-
BO X HA30BEM KOPPEKMHO onpedenerHvim, ecian X KOHIIENTYaIbHO He 3aBUCUT OT X .
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2. KoHnenryajgpHass HEIPOTUBOPEYUBOCTDH

2.1. ByzeMm rosopurh, 4rTo paccMaTpuBaeMas CHCTeMa (—,w) KOHUENMYanb-

HO HENPOMUBOPEHUBH, €CIIE BCE CJIOBA KOPPEKTHO OLPEETIEHBL, T. €. HH OJHO CJI0BO

KOHIIENTYyaJbHO He 3aBUCAT OT caMoro cebs. Jljist KpaTKoCTH JajuM HMsi 9TOMY
YCJIOBHIO:

Cucrema KOHIIENITYaJILHO HEIPOTHBOPEIHUBA. (Con)

IIpuBesieHHasT BBIIIIE TEPMHUHOJIOTUS OIPAB/IbIBAETCH HEPOPMAIHHON TPAKTOB-
Kolt mpaBuia nepesanucu X — Y kak onpejesnenns X uepes Y («X —s10 Y>») n
TPAKTOBKOI npaBmia XS — Z Kak onpejeienus jgerain («aeraib S obberkra X —
310 Z>» ). Ilosromy medopmaabio oTHOMmenne X - Y MOYKHO HOHUMATD CJIELYIOMIIM
obpaszom: ompezesenne X sIBHO WM HESIBHO 3aJI€ficTByeT Y, a 3HAYUT, IIPU TOCTIE-
JIOBaTEbHOM OIMUCAHUN KOHIENTYAJBbHONU CXEMbI ITOHATHE Y IOJIKHO OBITH BBEIEHO
pambirte X, nuHade X OKaKeTCsl HEKOPPEKTHO OMPEJIeIEHHBIM.

2.2. CuoBo X HazoBeM pekyppenmHvim (COOTBETCTBEHHO, CAGOO PEKYpPPEHM-
noim), ecm X = XS (coorsercrrermo, X =, XS) mts nexoroporo S € A*.

2.3. Ilpennoxkenme. s mobpix X,Y € A°

X 5 Y rorma u toapko Torga,
korza X 2Y mim X =, YS auns vekoroporo S € A*.

2.4. CaencrBue. Ci10BO KOPPEKTHO OIPEJEIEHO TOrAA U TOJIBKO TOLA, KOTa
OHO He SIBJISIETCSI CJIa60 PEKYDPPEHTHBIM.

2.5. Jljas mpow3BOJIBHOTO CHMBOJIA, ~>, 0DO3HAYAIONIET0 KAKOe-JIn00 OMHAPHOE
oTHomenue Ha A, HOI0KIM

|~ = {X € A" : E% X nna nekoroporo E € E}

1 0603HAYMM Yepe3 [~| opreHTupoBaHHbIH rpad, BEepIIMHAMYE KOTOPOTO SIBJISIFOTCS
cioBa u3 |~|, a gyramu ciayxar napel (X,Y), rme X, Y € |[v|u X ~ Y.

VenoBumces HasbiBaTh rpad [—] xonyenmyaavrol cremol, a rpad [=x,] — cxe-
Mot crabotli nepesanucu PacCMATPUBAEMOlt CUCTeMBL. 110CKOIbKY U3 COOTHOIIEHUST
X =, Y crenyer X — Y, cxema ciaboii nepesanucu [=,| aBigercs noarpadom
KOHIIENITYaJIbHOM CXeMBI [—].

2.6. Teopema. Ciexyrorue CBOHCTBA CHCTEMbI PABHOCH/IbHBI:
(1) Bce cioBa KOpPEKTHO ONpEReseHsl, T. e. BoinoaHeHo yciaosue (Con);
(2) KaxkI0€e SIBHOE CJIOBO KOPPEKTHO OIPEAETICHO;
(3) me cymecTByeT c1a60 PEKYyPPEHTHBIX SIBHBIX CJIOB;
(4) me cymecTByeT c1a60 PEKYPPEHTHBIX CJIOB;
(5) KoHIENTYaJIBHAS CXeMa AIUKJINIHA;
) KOHIeNTyaJsbHAas CXeMa AIlUKJIMIHA H KOHEUHA;
) cxeMma caboll Tepe3anucy AUKJIMIHA U KOHETHA.
7

(6
(7

2.7. BeejeM ciejiyiolee IMEHOBAHHOE YCIIOBHE:
He cymecTByer peKyppeHTHBIX CJIOB. (Rec)
2.8. IIpeanoxenue. I3 (Con) creqyer (Rec).

2.9. Teopema. Ecim Bee cioa X € Ay mmner | X | < p He sB/stroTcst pekyp-
DPEHTHBIMH, TO BCE CJIOBa He SIBJISIOTCS PEKYPPEHTHBIMHE, T. €. BhimoaHeHo (Rec).
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2.10. ITycrs B(.¥) — MHOXKeCTBO CJIOB, OIPEJICJIEHHOE TI0 CUCTEME .¥ HEKOTO-
PBIM ycaoBueM. Bynem rosopurs, uro B(Y) aBisercs 6a3ucom pekyppermHocmu,
€CJIU JIJIsI IPOU3BOJIBHOM CUCTEMBI . U3 HEPEKYPPEHTHOCTH BCEX CJIOB, IIPUHAIEXKA-
mux B(.7), ciiemyer HEPeKypPPEHTHOCTh BCeX CJI0B. Teopema 2.9 yTBEpKIAET, UTO
muOxKecTBO {X € Aj @ |X| < p} sBnsercs 6asucom pexyppenTHOCTH. Hecmorpst
H& CBOIO KOHEYHOCTH, 3TO MHOXKECTBO MOYKET OBITH JOBOJIBHO OOBEMHBIM. ABTO-
DY HEW3BECTHBI YCJOBUsI, KOTOPBIE ONPEIEIsiN Obl CYIECTBEHHO MEHBIIE Ga3nuChI
pekyppenTHOocTH. (VMeIOTCS TIpHMEpHI, TOKA3bIBAIOIIAE, UTO HU MHOYKECTBO B siB-
HBIX CJIOB, HU MHOXKECTBO BCeX NMPEe(UKCOB SIBHBIX CJIOB HE MOTYT CJIYXKUTh 6a3HUCOM
PEKYDPPEHTHOCTH. )

2.11. Bsenem caemyiolee IMEHOBAHHOE yCJIOBHE:
Bce ciioBa KOHEYHO IIepe3alnChBAEMBI. (Fin)

2.12. Teopema. Ecim Bce siBHBIE CJTIOBA KOHEUHO ITI€PE3AITHCBHIBAEMBI, TO BCE
CJIOBA KOHETHO IIE€PE3AIHCHIBAEMBI, T. €. BbimotHeHo (Fin).

2.13. Teopema. U3 (Rec) crenyer (Fin).

TaxumM 06pa3oM, coryiacHo npeyokennto 2.8 u teopeme 2.13 usz (Con) caemyer
(Rec), a u3 (Rec) caenyer (Fin). Kak mokaseiBatoT npuMepsl, 06pATHBIE MMILIAKA-
MU B OBIIEM CJTy9ae HEBEpHBIL.

2.14. Bsenem caemyiomnue JBa MMEHOBAHHDBIX YCJIOBUS:

Bce sBuble cioBa sBisiiorcs oobexramu, T.e. B C Q. (Obj)

Ecmm X € A", acAuXa€eE, o X €. (PreObj)

2.15. Teopema. IIpemmomoxum, uro semomaneno (Obj). ITycrs X, Y € AT,
X =Y, u nycrs 6ykBa a € A\{w} Bcrpeuaercs BY . Torna o € Ag.

Takum 06pazom, npu Boinosdenun (Obj) Bce GyKBBI, OTJMYIHBIE OT W U BCTPE-
YAIOIIUECs B IPABUJIAX CUCTEMBI, IIPUHAJJIEXKAT SIBHOMY aJI(DABUTY.

2.16. Ilpenmnoxkenmue.

(1) Iycrs X,Y € A" u X = Y. Torga sgmovenne X € Q pasrocuisrao Y € Q.

(2) IIycrs Bemosmerno (Obj). [ma mammoro X € A Brmouenne X € O\{w}
IMeeT MECTO TOTa I TOJBKO Torma, korqa X = E mas mexoroporo E € E.

(3) Iycrp emosneno (PreObj). Ecm X, 5 € A" w XS € Q, o X € O.

3. AtpubyTsl

3.1. Ilycts X € O u a € A. Byjem roBopurh, 9T0O (v SIBIISIETCS ampudymom
obbvekta X, eciin Xa € Q. O6bexkT X B 9TOM Cilydae Ha3bIBAETCH ¢60UCmMeom (TO-
Hee, ceolicineom a mWim a-ceoticmeom) obbekta X. MHOKeCTBO Beex arpubyToB X
ob6oznaunm vepes || X||;. U3 ycaosus 1.4(b) sicuo, uro ||wljy = @.

BykBy a HazoBeM sA6HbM ampubymom (COOTBETCTBEHHO, HEAGHbIM ampuby-
mom) obbvekra X, ecnu Xao € O NE (coorsercrsenno, Xa € O\E).

HaszoBem a nepexpwisarousum ampubymom (COOTBETCTBEHHO, J06a68AEHHbIM QM-
pubymom) obbverra X, eciim Xaw € O N E u, kpome Toro, X mnepe3anucBaeMo u
X'a € O (coorBercrBenno, X'a ¢ Q). Ecau « siBjigercst NepeKpbIBAIOIIUM aTpuOy-
toM X, TO Oy/IEM FOBOPUTH, UTO CBOWCTBO X nepexpusaem cBoicTBo X' a.

Taxum 06pazoM, BeaKuit aTpudy T sIBISETCH JUO0 SBHBIM, JINOO HESBHBIM, & BCsi-
KW BHBIN aTPUOYT SBJISETCS JTUOO MTEPEKPBIBAIOIINM, JTUOO JTOOABIECHHBIM.
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3.2. Ilpepnoxkenune. Jlns Bcex X € O u a € A cupaemmuBel ciaegyrorme
VTBEPKICHUSI:
(1) « sBastercst HestBHBIM aTpuOYyTOM 06beKTa X TOIJA H TOJBKO TOTJA, KOTJa
X nepesanucsiaemo, Xa ¢ B u X'a € O;
(2) « aBusiercss gobasieHHbIM aTpubyToM 06beKTa X TOIJA W TOJBKO TOIJA,
korga X nepesamucsiaemo, Xa € O u X'a ¢ O.

3.3. IIpeanoxenue. Ilycrs somosneno (Obj). Ecm XY € A", a € A,
XZ2YuYacO, ro Xa Q.

3.4. Ilpengoxkenne. Ilycre BeimosreHo (Obj). Pacemorpum mocsegoBaresb-
HOCTB Iepe3aIicu
X=x0_—o ... x(n =

w
obbekra X. Ecmn o € || X |1, To cymecrByer gncao 0 < i < n Takoe, 9To

XOq, ..., X%q €0, X(”l)a,...,X(")agé@

H v SIBJISIETCST JJOOABJIEHHBIM aTpubyTOM 00beKTa X @),

3.5. Caencrsue. Ilycrs Bemosaneno (Obj). Byksa « sBasercs arpubyTom
obbekTa X TOorma m TOJIBKO TOrja, Korga X (Mo e E i1t HekoToporo n 2= 0.

3.6. KyubTypa nporpaMMupOBaHus OOBIYHO BKJIIOYAET PEKOMEHIAINIO JaBaATh
JIEeKJIapUPYEMbIM CYIIIHOCTSM KaK MOXKHO 0oJiee CO/lepzKaTesIbHblE UMEHA B Pa3yM-
HBIX TIPeJIeJIaX, ITOObI KaXK/IbIi UACHTU(MUKATOP TOMOTAJ YUTATENO 10T IbIBATHCS
O POJIX COOTBETCTBYIOIIETO OObEKTa B JaHHOM (parMeHTe Koma. B gacTHOCTH, He
PEKOMEH/TyeTCsl CO3JaBaTh OMOHUMUIO BHYTPH JIOKAJIBHOIO KOHTEKCTA — HAIIPUMED,
JIEeKJIapUPOBATh IEPEMEHHYIO MJIM KJIACC C TE€M K€ MMEHEM, YTO M Y KaKOT0-JIH00
arpubyTa (CBOMCTBA WM METO/A), HO ¢ WHON CEMAHTUKOMN, MM HA00OPOT — JIEKIIa-
PUPOBATH ATPUOYTHI C UMEHAMU, 3aHSITHIMI CUCTEMHBIMYI O0bEKTAMU, KJIACCAMU MJIN
IIepEMEHHBIMU, HAXOSAIIUMICS B TOM K€ JIOKAJIHbHOM KOHTEKCTE U MMEIOIIMMI NHOH
COJTEPIKATEIJIHHBIA CMBICII.

BykBy w, a TakKe O6YKBbBI, 00pa3yIoIue SBHbIE OTHOOYKBEHHDIE CJIOBA, YCAOBUM-
CsI HA3LIBATD A8MOHOMMBIMU OYyKeamu. B pamMkax paccMaTpuBaeMoro hopMaJIn3-
Ma MMEHHO aBTOHOMHBIE OYKBBI UTPAIOT POJIb CHCTEMHBIX U JIEKJIAPUPYEMBIX MMEH,
a UMEHAMU aTPUOYTOB CJIy2KAT OyKBbI, 3aHUMAIOIINE B CJIOBAX BTOPYIO min Oojee
manbHo© mosunuio. C yaeToM 3To#l aHAJIOTHH YIOMSIHYTOE BBIIIE OTCYTCTBUE OMO-
HUMUU MOXKHO ¢hOPMYIMPOBATH B BUJIE (HECKOIBKO 60JIee CUIIBHOTO) YCJIOBHSI O TOM,
YTO aBTOHOMHAsI OyKBa MOXKET 3aHMMATh B SBHOM CJIOBE TOJILKO IIEPBYIO MO3UIINIO:

ecma €A X €AY € A*uXaY €E,

TO ¢ 7é W 1 CJIOBO (X HE ABJIdA€TCA ABHBIM.

(NoClash)

3.7. Teopema. IIycrs Bbmoaneno (NoClash). Torga aBroHomHast 6yKBa Mo-
JKeT 3aHUMATH B OOBEKTE TOJIBKO IIEPBYIO MO3HIHIO:

ecmac A, XeA, Y € A u XaY €O,
TO (' £ W U CJIOBO (v HE SIBJISIETCSI SIBHBIM.

3.8. Ilpensoxkenue.

(1) Besikmit 0nHO06YKBEHHDIIT 06bEKT 06pa30BaH ABTOHOMHOH OYKBOI.

(2) Ecun BoimosaeHo yeaosue (Obj), To aBToHOMHBIE GYKBBI — 9TO B TOYHOCTH
OYKBbI, 0Opa3yoIue 0/JHOOYKBEHHbIE OO HEKTHI.

(3) Ecumn Boimosaero ycaosue (PreObj), To nepsas 6yksa J1r060ro o6beKTa sB-
JISIeTCSI aBTOHOMHOH.
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3.9. Ilycts X € O u a € A. Byznewm mazeBath X ucmounukxom ampubyma o,
ecin « sIBJsieTCs J06aBieHHBIM aTpuOyToM obbekta X, T.e. ecsim Xao € O NE
u X'a ¢ O wm, uro to xke camoe, Xa € O u X'a ¢ O (cm. . 3.1 u 3.2).

[TonsaTre NCTOYHUKA CIIY?KUT aHAJIOIOM ITOHSATHUS JIEKIAPUPYIOIET0 KJIacca st
JIAHHOTO “IeHa (CBOWCTBA, METOJa W T.I.) — MAKCHMAJBHO abCTPAKTHOTO CpeJH
KJIACCOB, O0JIAIAIONINX STUM WIEHOM, WA, TOYHEE, MAKCUMAJIBHO JTAJIEKOTO IIPEIKA
CpeIn TaKWX KJACCOB B KaKOW-TMOO0 U3 Ieneil Hac/IeJ0BaHMSI.

OTMmernM, 9TO HAJIMYME Y KAKOrO-JIubO aTpuOyTa HECKOJIHKUX PA3JIMIHBIX UC-
TOYHUKOB (HECPABHUMBIX OTHOCUTEIHHO HACIEIOBAHYSI ) BIIOJIHE JIOIYCTUMO U HE IIPO-
TuBopeunT npakrtuke. Hanpumep, B sizbikax NET ucrounmkamm arpudbyra Length
CJIyzKaT Kjacchl System.Array, System.String, System.I0.Stream u HEeKOTOpBIE
Ipyrue KJIacChl.

3.10. Teopema.
(1) Ecrn X, Y €0, X =Y u |[Y|1 = &, 10 06bekr X ABISATCH HCTOYHHKOM
Bcex cBoux arpubyroB. (Hanpumep, sro tak B ciaydae X — w.)
(2) Ecan Bemonnasiercs (NoClash), o aBronomHast 6ykBa HE MOXKeT ObITh aT-
pubyTOM Kakoro-inbo o0'beKTa U, B YaCTHOCTH, HE HMEET HCTOYHHUKA.
(3) Ecam Bemoaastores (Obj) u (PreObj), To Besikast HeaBTOHOMHast GyKBa
SIBHOI'O aJipaBHUTa UMeeT XOTsI Obl OJMH HUCTOYHUK.
(4) Ecam semosmstiorest (Obj), (PreObj) m (NoClash), To jurs Jro6oii HeasTo-
HOMHOI OYKBBI v € AR coreyronme yTBepKIeHusT PABHOCHIBHBI:
(a) st JIEOGBIX STBHBIX (v-cBOFicTB Xv M Y (v CYIECTBYET TaKOe SIBHOE (L -CBOTi-
crBo Za, wro X 2 ZuY = Z;
(b) st sr06b1x (-cBoFicTB X u Yo cyiecTByeT Takoe ssBHOE (i-CBOHCTBO Zv,
yro X 5 ZuY S Z;
(¢) a obiasaer eTMHCTBEHHBIM HCTOYTHHKOM.
(5) JIroboii arpubyT 060ro o6eKTa UMeeT HCTOIHUK. Bosee Toro, ecam o —
arpubyT o6bexta X, 70 X = Y 11 HeKoToporo nerodnuka Y aTpubyTa .
(6) IIycre Boimosrero (Obj). Byksa « sBasiercst arpubytoM o6bekTa X Torjaa
M TOJIBKO Torja, Korga X = Y JJIs HeKOoTOporo uctodnuka Y arpubyTa .

4. Tunel 00bEKTOB

4.1. Byzem rosopurs, uTo cioso D € A apngerca demanvio obbekTa X, ecim
XD € 0. Yepes || X || o603HaumM MHOXKECTBO Beex jerajieit X n HazoseM || X || munom
obbekra X. (M3 ycnosust 1.4(b) sicho, uro |w|| = &)

Ormernm, aro mHO)kKeCTBO (D BCcex 00 bEKTOB MOKET ObITh OECKOHEIHBIM U, HOJIee
TOTO, MOTYT CYIIECTBOBATh 00BLeKTHl X ¢ GeckoHedHbIM TumoM || X||. Tem He menee
muoxkectBo { || X || : X € O} Bcex Tunos 06bEKTOB BCeria KOHETHO (CM. TeopeMy 6.2).

4.2. Bygem rosopurs, uro || X || ssaserca nodmunom ||Y ||, ecm || X 2 ||V
OTmMeTuM, 9TO B IPHUBEJECHHOM OIpEIeIeHIH (DUIYPUPYET UMEHHO 0OPATHOE BKJIIO-
YeHMEe MHOXKECTB. DTHUM IO[IEPKUBACTCS TO 00CTOATELCTBO, UTO THI || X ||, Oy/1yam
noygrunoM ||Y|, siBiasiercst 601ee KOHKpETHBIM 1 GoJiee GorarbiM, a Tun ||Y|| — Gosee
abCTPaKTHBIM U 0oJiee OETHBIM.

4.3. Ilpennoxkeume. /[js 06b61x 06beKTOB X U Y CHpaBEeAIHBBI CJICIYIONTHE
VTBEPIK ICHUS:

(1) ecmm | X|| = ||Y||, To | XD|| = ||YD|| gt Bcex D € || X ||;

(2) ecm || X|| C ||, To || XD|| C ||YD|| mmsz Bcex D € | X||.

N
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Ipu gononmnurensuom npeanostoxennn (PreObj) umeror mecro caeiyroiue yTBep-
SKJTCHUST:

(3) |X|| = |IY|| rorma u romsko roraa, korga ||Yl]|1 = || X1 u || Xe| = [|[Ya
st Beex o € || X ||1;
(4) | X € ||Y]| Torma u Toabko torga, xkorga || X|[1 C ||V # || Xa| C ||Vl

st Beex o € || X ||z

4.4. Ilpennoxenne. Ecim X, Y € O, X =Y u XS ¢ E st Becex S € A,
To || X[ = [[Y].

4.5. Ecin nedbopMaibHO MHTEPHPETHPOBATH oTHOIeHne X = Y kak «X Ha-
crexyercss or Yy (mwmm «X siBisiercss 9acTHBIM ciydaeM Y» uan «X — 310 Y'»)
¥ TPaKTOBaTh 00beKThl X« Kak cBoiicTBa X, TO B cirydae X = Y obbekr X j07-
2KE€H B HEKOTOPOM CMBICJIE HACIEI0BATh CBOMCTBA Y M, BO3MOXKHO, JIeJIATh UX 0oJiee
KOHKPETHBIMH U PACIIUPATH UX COBOKYITHOCTb. PopMaIbHO 3TO TpeOOBAHNE CBOIUAT-
cs K CJIE/LYIOIIEMY:

ectu X, Y €0u X =Y, 10 | X]|2|Y]. (Colnh+)
ITpuseennbie Huke dakrol yrognsior yeaosue (Colnh+).

4.6. Bpenem ciemyromniee nMEHOBAHHOE yCJIOBHE:

Ecm X, YeA',acA XacE, YacOuX=Y,

10 Xao € O 1 || Xe| 2 || Y. (Colnh)

4.7. Teopewma. Ilycrp Bomosnerno (PreObj). Cuexayromue yrBepKieHus: pas-
HOCHJIbHBIL:

(1) cucrema ynosrersopsier (Colnh);

(2) ecm X,)Y e O\{w} u X =Y, 1o | X| 2 |Y;

(3) ecrn X, Y €0u X =Y, 10 || X] 2|Y]-

CnenoBarenbro, npu BoinosnHernu (PreObj) ycmosust (Colnh+) u (Colnh) pas-
HOCHJIBHBIL.

4.8. Caencrsue. Ilycrs semosaensr (PreObj) u (Colnh).

(1) EcmY€eOQuX=Y, o | X1 2]V u || Xa| 2||Ya| s Becex a € ||Y];.
(2) et X,Y,De A, X5 Y uYD €O, 10 XD € O u |XD| 2 |YD|.

(3) Eem X, Y e A", XY uY €Q,10X €0ul|X|2]Y].

4.9. OObeKkTHBIE CUCTEMbBI C THUIM3AIMell 3HAYEeHUN aTpubyTOB OOBIYHO YIIO-
BJIETBOPSIOT CJIGAYIOMMM (MM aHAJIOrUYHBIM) TpeGoBaHusiM. [IpesnoaoxKumM, 4ro
KJjacc Y mMeer JEKJIApUPOBAHHBIN aTpuOyT o ¢ THIIOM 3HadeHwust 7. Kcjm B 3TOM
cliydae O0bEeKT & sIBJISETCS dK3eMILISIpOM KJjacca Y, TO & UMeeT aTpuOyT «, THUII
3HaYEHUs] KOTOPOTO COBIAJIAET C T WM sIBJII€TCS OOJiee KOHKPETHBIM, YeM 7. Ana-
JIOTUYIHO, ec/in Kjacc X HacJaeIyeTcs OT KJacca Y, UMEIOIIero arpudbyT « TUIMa T,
To X mMeeT yHACJIeIOBAHHBIN aTpudyT (v, TUII 3HAYEHUsT KOTOPOT'O COBIAIAET C T WA
sABJIsgeTCsa 60Jiee KOHKPETHBIM, 9eM 7. Kcyin mHTeprnperupoBars oTHOIIeHE X = Y
KaK «00beKT X SBJISETCS IK3EMILISIPOM Kjacca Y » Wil «Kjaacc X HemoCPeICTBEHHO
HacJaeyeTcs OT Kjacca Y» W TpakToBaTh orTHomenne Xa — V kak «V saBisercs
SIBHBIM 3HaYeHneM cBoicTtBa Xa» wm «V sBJIsSeTCs JIeKJIAPUPOBAHHBIM KJIACCOM
3HAYeHUsI aTpuOyTa @ B Kjacce X », TO TPHUBEIEHHBIE BBIE TPEOOBAHUST MOXKHO
dopMaIm30BaTh B BUJE CJIEAYIONEr0 MMEHOBAHHOTO YCAOBUS:

Ecm X, Y,VEA ,acA, YacO, Xa—=VuX=Y,

0V eOu V|2 |Yal. (CoVal)
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4.10. Teopema. Copokynrocrs ycaosuii (PreObj) u (CoVal) aeder (Colnh).

4.11. Kak nokasbiBaer cjefyioree yTeepxkiaenne, npu soimosaternn (PreObj)
yeaosue (CoVal) Bieder cBofi cymmecTBeHHO 6ojlee CHIIBHBIH BapUAHT.

IIpennoxxenne. Ilycrs Bomonnensr (PreObj) u (CoVal).
Ecm X, Y,VEA ,acA YacO0, Xa=V, XE5YuXLY,
oVeOu|V|2|Ya.

4.12. I'pagpom munos obsexmos OyjieM Ha3bIBATH Ipad, BEPUIMHAMEI KOTOPOTO
SIBJIAIOTCS BCEBO3MOXKHBIE 00bEKTDI, a myramu ciayxkar napsl (X, Y), rne X, Y € O
w || X <Y

st io6oit cucremsr rpad Hacienopanus (O, <) sBasercs mepeBoM (CM. Teo-
pemy 1.11), nmpudem npu seimosrernn (PreObj) u (Colnh) nepeo HacienoBanus
BKJIaJIbIBaETCe B Ipad TUoB 06beKToB (cM. Teopemy 4.7). Tem He menee rpad Tuios
00'bEKTOB He BCerja mpejcraBiser coboii JiepeBo. BoJiee TOTo, MMEIOTCsT TPUMEPDI
CHUCTEM, YJIOBJIETBOPSIIONINX BCEM PACCMATPUBAEMbBIM B IAHHOM pabOTe MMEHOBAHHBIM
YCJIOBUSIM, B KOTOPBIX CYIIIECTBYET YeTBepKa 00bekToB A, B, C, D, 06pa3yomnmx mo/I-
JiepeBo B rpade HacjeoBaHus U «poMb» B rpade THUIIOB:

D=B=A<C,
1Bl > [IAl  ICll, B < IDI S ICN, 1Bl [[C]| necpapammbr.

4.13. KomurmenryaabHas 3aBUCUMOCTD ObLIa BBejieHa B 1. 1.13 Kak OTHOIIEHUE
Ha MHOYKECTBE BcexX cJIOoB. [I0CKOIbKY CI0Ba, He ABJONINECs: 00 beKTAMU, CINTAIOT-
¢ «OEeCCMBICTICHHBIMI >, OBLIO OBl €CTECTBEHHO OIHUCATH 3aBUCHMOCTb MEXKIY O0b-
€KTaMU C [IPUBJIEYEHUEM TOJIBKO OOBEKTOB: ecyin moHATHe X KOHIIENTYAJbHO 3aBU-
CHUT OT HOHATUSA Y, TO JNOJKHA CyIIECTBOBATH LElb MOHATUH (& He MPOU3BOJILHBIX
cJ10B), cBs3biBatomasn X ¢ Y. D1or npuHIui 060CHOBBIBACTCS CJIe/YIOIIell TeopeMoil
(em. Takxke ciencTue 4.15).

4.14. Teopema. Ilycrs Bremmosrersr (Obj), (PreObj) u (Colnh). O6bekr X
KOHIIENTYaJIbHO 3aBUCHT OT 00beKTa Y Torja W TOJBKO TOIJA, KOIJA CYIeCTBYIOT
X1,....X,€0,n > 1, takme, uto X — X1 — -+ — X, =Y.

4.15. Cnencrsue. Ilycrs somosnenst (Obj), (PreObj) u (Colnh). Orpanmue-
Hite oTHONIeHUsT = Ha O sIBJISTETCS HAHMMEHBIIIM TPAH3HTHBHBIM oTHoIrernmeM Ha O,
061aTAIOIIM CJIeYIOIMIMU TpeMs cBoiicTBamm Jtst Bcex X, Y ¢ O u D € A':

(a) ecru X - Y, 10 X v Y;

(b) ecru X —Y u D € || X[ N||Y], To XD > YD;

(c) ecmu D € || X||, To XD = X.

[IpuBeieHHOE BBIMIE YTBEPIKJECHHUE TOKA3bIBAET, 9T0 npu Boimoganennn (Obj),
(PreObj) u (Colnh) xoHIENTYaIBHAS] 3ABUCAMOCTD MEXKY OOBEKTAMHI MOXKET OBITH
OIKCAHA B IIOJIHOM COOTBETCTBHH C MCXOJHBIM OIPEJIeJIEHNEM STOrO OTHOIIEHHS Ha
MHOZKECTBE BCEX CJIOB. EJIMHCTBEHHOE OT/IMHMHUE COCTOMT B TOM, UTO MOCJEIHEE OIH-
CaHWe He BBIXOJHUT 38 MPEJIEJIbl MHOKECTBA OOBEKTOB.

4.16. B reopeme 4.14 u caepcreun 4.15 uu oxuo u3 ycnosuit (Obj), (PreObj)
win (Colnh) venb3s onycrurs. Ecim oTkazarbest XoTs GBI OT OJIHOTO M3 ITUX TPEX
YCJIOBU#1, BOSHHKAIOT IIPUMEPBI CHCTEM, B KOTOPBIX OTHOIIIEHNE KOHIIETITYaJIbHO 3a-
BUCHMOCTH MEXKIy OObEeKTaMH He MOXKET ObITh 0XapaKTepU30BAHO B PAMKAX MHO-
KeCTBa OOBEKTOB: B 9TUX CHUCTEMaX MMEIOTCs Takue 00beKThl X m Y, uro X KOH-
[ENTYAJIBHO 3aBUCUT OT Y, HO JiI00ast Melb, KOHIENTYaJbHO CBs3biBamomas X ¢ Y,
HEIIPEMEHHO 33/IefiCTByeT OeCCMBICIIEHHBIE CJIOBA.
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4.17. TIpeamoioKum, 9T0 JIJIs HEKOTOPOTo ¢JIoBa (IIOHATHUA, 00HEKTa U KJIAC-
ca) X norpeboBajIoCh y3HATH «HCTOPHIO» ero omnpepesienus. Mcropus X moszkHa
cozepKaTh caMo cIoBo X ¥ McTOpuio ero pojurenas X', a ecim X umeer suj Yo,
rJe (o — MepeKphIBaIONuil aTpubyT 06bekTa Y, TO B HCTOpUio X YMECTHO BKJIIOYUTD
HCTOPUIO TIepeKpbiBaeMoro ciosa Y'a. Kpowme Toro, orpaxkast cesase X ¢ X', nones-
HO pa3MeCcTuTh B uctopun X KakKOH-JMOO MPU3HAK TOrO, uMeer Ju X Kakue-aubo
ABHBIe oTJinunA or X', T.e. yKazaTb, ecTb Ju y X JleTaju, OTcyTcTBylomue y X',
U UMeIOTCsl I 00beKThl XD, 3HadeHns KOTOPLIX Hepekpbibaior X' D.
C dopmaiibHO# TOUKH 3pEHUsT HCTOPUIO HYJ/IEM CUATATH OPUEHTUPOBAHHBIM I'Da-
dom, Kaxkjas BepIIIHA KOTOPOro — O0'bEKT, a Kaxkjias jyra, Beixojsiias u3 A € O
u Bxomsmag B B € O, asagerca Tpoiikoit suna (A,r, B), rue r € {0,1,2}. Bea-
Kuit Takoit rpad ycaoBuMcs Ha3bBaTh h-epagom. Hcemopueti obsexma X HazoBeM
h-rpad ', yI0BIETBOPSIOMNI CJICAYIONIM YCTOBHUSIM:
(a) X siBastercst BepumHOii '
(b) k sr060it Bepiune I, orimmanoii or X, Beger nyth or X;
(¢) T comepxur ayry (A,0, B) (coorBercrBenHo, (A, 1, B)) Torma u TOJIbKO TO-
riaa, korma A = B u A He mMeer $IBHBIX JieTajieil (COOTBETCTBEHHO, UMEET
XOTs1 OBl OJIHY SIBHYIO JI€TAJIb);

(d) T comepxxur myry (A,2, B) Torma u TOJIBKO TOTJA, KOTJA CYIIECTBYIOT 00b-
exT C 1 ero nepekpuiBatomuii arpudyT o Takue, uro A = Cau B = C'a.

Teopema.

(1) JIro6oii 06 BEKT HUMEET €JIHHCTBEHHYIO HCTOPHIO.

(2) HUcropust mo6oro o6beKkTa KOHETHA.

(3) Ecim cucreMa KOHIENTYAJIBHO HEIPOTHBOPEUHBA, TO HCTOPHS JIIO60r0 06b-
€KTa AIUKJIHTHA.

5. DddexkTuBHbII aHAIN3 Hepe3anucu

OcraBmasicst 9aCThb CTaTbLU IIOCB4IIIEHA a.HI‘OpI/ITMI/I‘IeCKOI;'I IIPOBEPKE PA3TIUIHBIX
CBOWCTB paccMaTPUBACMBbIX IIE€PE3AMUCHIBAIONINX CUCTEM, U CJIEAYIOIasd TeOpeMa AB-
JIAETCA OCHOBHBIM ITAaroM B 9TOM HallpaBJICHUH.

5.1. Teopema. /Lis jganHOi cucrembl mosoxuMm p = max{|E| : E € E}.
CrnoBo X sBisieTcst GECKOHEYHO NEPE3AITCHIBAEMBIM TOTZIA H TOJIBKO TOIJA, KOTJa
BBIMOJTHSIETCS OJJHO U3 CJCAYIONIAX JABYX (B3aHMOHMCKIIOYAIONIAX) yCIOBHIL:

(a) cymecrsytor neisie unciaan > 0 ur > 0 Taxne, aro X () = X (+r);

(b) cymecrByror nesste anciaan > 0 ur > 0 takue, 910

n < |X(n)| < |X(”+1)|, e |X(n+r)| ,
(n) (n+tr) (n)y  — x(ntr)
XM g x| xmyp = x (i

B ciuyuae (a) mocienoBaresbHOCTD Hepe3anuc cJaoBa X CONEPIKUT UKL

epuoz,

B cayuaae (b) momoxmm Y = X (™) ] ,, Honpesieiam cooTpercTByiomuii cydurc S € A,
st Kotoporo X (™ = Y'S. Torga cymecrsyer cioBo R € A" takoe, uro Y (") = YR,
u mocaenosaresuocts nepesamc (X (O X)) comepaur mommocenosares-
HOCTh, 06paszoBanmyio caoamu X ™M) = YR™S, m > 0, Kaxg0e 03 KOTOPBIX
HAYUHAET PETYJIsIPHBIH «[HEePUOJ] POCTa» JITHHBI T':
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X & x( =YS = yWg = ... =» yir=Dg
= X — YRS = YWRS = ...= y(VRS
= X2 — YR?S = YWR?S = ... = Y"UR%S
:> oo
= Xmtmr) — ypmg o YOR"S = ... = y(r—DURmg
:> oo
B wacrrocru, { XM XD} = {YUR™S . 0<j<r, m =0}

5.2. Ilycrs & — Kakoe-nb0 MHOXKECTBO «KOHCTPYKTHBHBIX OO'bEKTOB» (T.e.
MHOKECTBO, IbH 3JIEMEHTBI MOT'YT MCIOJIB30BATHCSI KAK BXOJHBIE JIAHHBIE AJITOPHUT-
moB), u mycrb C(Y,p) — ycjioBue, KOTOpOe MOXKET ObITh HAJIOKEHO Ha CJIoBa Y
C JIOTIOJHUTEJbHBIMA TTapamerpaMua p € . ®opMajbHO MOXKHO cUuTaTh, o C
ABJISETCS TOIMHOKeCTBOM Tpousbenenns A" x & u qna secex Y € A" up € &
seipazkenne C(Y, p) osnagaer srmodenue (Y, p) € C.

Hns raxoro yenosus C(Y, p) onpenennm ycaosue C' (Y, R, S, p), tne Y, R € A",
S e A pe P, cnenyromum 06pa3om:

C'(Y,R,S,p) Toryia u TOJILKO TOT/Ia,
Korja cymecrsyer m > 1 rakoe, aro C(Y R™S, p).

Bynem rosoputsb, ato yenosue C (Y, p) yukiusecku paspewiumo, €Cam CIpaBe BB
CJIEJTYIONINE JIBA Y TBEPKICHNUSI:
(a) cymecrByer anroputwm, posepstionuii yeaosue C(Y,p) qia Y € A" p € &2,
(b) cymecrsyer asropurym, nposepstionuii yeaosue C' (Y, R, S,p) na Y, R€ A",
SehAN pe P
OrmerumM, uro ycsosue (a) B obieM ciaydae He BiredeT (b). DToT GhakT MOXKHO BbIBe-
CTH U3 cyIlecTBOBaHus pekypeusHoro Muoxkectsa C' C N2, 111 KOTOPOro MHOKECTBO
{n € N: (3m € N) (m,n) € C} ne aBisiercss peKypCUBHLIM (CM., Hanpumep, [11,
rir. 1, §6]).

5.3. Ilycrs C(Y,p) — nukinueckn paspemunmoe yeiaosue. Teopema 5.1 oboc-
HOBBIBACT CJICAYIOIMUI IIPOCTON aJIrOPUTM, KOTOPBIA IO 3aJlaHHBIM CHUCTEMe, CJI0-
By X € A" u mapameTpy p mposepseT cylmecTBoBanme ciaosa Y € A', ymosiaersops-
tomero ycaosuam X = Y u C(Y, p).

Anropurm. CYIIECTBYET JIN TAKOE CJIOBO Y, uTo X = Y u C(Y,p)?

e Ecim C(X,p), Bosspamaem Ha.

Ecau cioBo X me saBisiercst mepe3anucbiBaeMbiM, Bo3Bpalinaem Her.

e B npoTuBHOM cCilydae TOC/IEI0BATENBLHO BBIUUC/SIEM PE3YJIbTATHI ME€Pe3ali-
em XWXy ma kaxmom mare i > 1 aHaJIU3UpyeM (HOParMeHThI
(X, X ("“) o XY pne 0 < n<n4 7 = 4, careyomuM o6pasoM:

o Ecimm C(X("“"),p)7 BosppammaeM da.
o Ecin X = X(+7) posppamaem Her.
o Ecm (X ™), ... X)) ynosnersopser yciosmio (b) Teopemsr 5.1,
nostaraem Y = X (") [
onpesensieM cyddure S € A*, s koroporo X () = YS:
BBIGHpaeM R € A" tak, uro Y = YR
(rakoe cioBo R cymiecTByer 1o teopeme 5.1);
ecm C'(Y, R, S, p), Bosepamaem Jla; nnaue sosspamiaem Her.
o Eciin X (") ne siBnsiercst mepesammchiBaeMbiM, BossparnaeM Her.
B npoTusHOM CiIydae mepexo UM K CJIEAYIOmeMy Imary, ¢ + 1.



Ob6mbexTHBIE JaHHBIE U TpegukcHas nepesannuch. dacres I: Ob630p 407

5.4. Kak Jierko BUAETH, JJIsI TaHHOW CHUCTEMBI . yCIOBUE
C(Y,) = <Y He gBiigercs Nepe3anucbiBaeMbIM B %>

nukJndecku paspernumo. [losromy asnropur™m 5.3, crienuaan3upoBaHHBIN JJId 9TO-
IO yCJIOBHS, IIPOBepseT KOHEYHYIO IePe3allliChbIBAEMOCTh JAHHOTO CJIOBA B JIAHHOM
cucrteme. Hmke puBejieHa yIporeHHas BePCUsl STON MPOIIETyPhI.

AgropurMm. SBJSETCS JU CAOBO X KOHEYHO IEPE3ANNCHIBAEMBIM?

o Haunnaem Beraucienne mociegoarenbaocts nepesamrcn X (0 X1

e Ecom Bosnukaer HenepesamucsBaemoe cioBo X (V| Bosspamaenm Jla.

* B nporusnoMm citydae corsiacHo Teopeme 5.1 B 11ociie10BaTeIbHOCTH BCTPETUTCS
dparment (X)) X+ X (41 yropnersopsiomuit yeaosmio (a) mitu
ycaosuio (b) reopemsr 5.1. B arom cirydae Bosspamaem Her.

ITockonbKy MHOXKeCTBO [E IBHBIX CJIOB KOHEYHO, U3 TeopeMbl 2.12 ciemyeT, ITO
yeaosue (Fin) apdekTuBHO poBEpsieMo: JTOCTATOYHO KO BCEM SIBHBIM CJIOBAM IIPH-
MEHHUTH aJroputm 5.4.

5.5. Crenumasmsanust ajropurma 5.3 JJisl YCAOBUS
CY)=«Y=w>

[IPOBEPSET, SBJSETCS JIH JAHHOE CJI0BO 00bEKTOM. (DTY ¥Ke NPOBEPKY MOXKHO OCY-
[IECTBUTH HOCPEJICTBOM He3HAUYUTEeJbHON Mopuduraiuu ajropurma 5.4.) Temepnb
sicno, uro ycuaosus (Obj) u (PreObj) acppekTunrO mpoBepsiemsi.

5.6. Ormerum, uro npu BoinosHenun ycjosus (Fin) srinouenune X € O upo-
BEPSIETCS TPUBUAJBHO: JIOCTATOYHO MPOBEPUTH, OKAHIMBAETCS JIM CJIOBOM W (KO-
HeJHAasl) OCJIeI0BaTebHOCTD nepesanucu X . Kpome Toro, ecau somosaeno (Obj),
MOKHO OCTAHOBUTH BBIYUCJIEHNE TIOCIIEIOBATEILHOCTH Itepe3anucu X , eCJu Ha HEeKO-
TopoM mrare n > 0 BosuukHeT siBHOE cyioBo X () € B. BoJee TOro, €c/im BBIIOTHEHEI
u (Obj), u (PreObj), BbIUUC/IEHAE MOYXKHO 3aBEPIIUTH, €CJIU OYEPENHON Pe3yaIbTaT
nepesarmmcn X (™ okazkercs: mpedHKCOM KAKOrO-IH60 SIBHOTO CJIOBA (cM. mpenyiozxKe-
Hue 2.16).

5.7. Kak Jerxo BHAETH, yCIOBHE
CY,X)=<«Y 2X»

IUKJINYecKH pa3pemumo. 1loaToMy cooTBeTCTBYOMUM 00pPa30M CIIeNNAIN3NPOBaH-
Hasl BEPCUS aJropuTMa 5.3 IPOBEPSET, SIBJISAETCS JIH JJaHHOE CJTIOBO X PEKYDPPEHTHBIM.
ITo reopeme 2.9 zakiouaem, uro (Rec) appekTnBHO IpOBEPsIEMO: ITOGBI TPOBEPUTH
OTCYTCTBUE PEKYPPEHTHBIX CJIOB, JIOCTATOYHO MPUMEHUTH ITOT AJTOPUTM KO BCEM
ciioBaM Ha Ag syiuabl He 6ostee p. (TeMm He MeHee 10JIydaIOAsICs MIPOBEPKA UMEeT
SKCIOHEHITMAJIBHOE BpeMsi paboThl; M. 3amedanue 2.10.)

Jpyroit mogxox k nposepke (Rec) moxker 6biTh ocHOBaH Ha Teopeme 2.13, co-
riacHo Koropoit (Rec) Bieder (Fin). Cravana nposepum (Fin). Eciu aro yciosue
He BhInosHsiercs, T0 (Rec) Takxke He BbmosHsiercsi. Ecim xe (Fin) semosasieT-
cs1, To yeaosue (Rec) moxkHO mpoBeputhb, o6patoras Bee caoBa X Haj Ag JJIMHBI
|X| < p u Bepuys Her, eciu cpeiu Hux BCTpeTuTcs Takoe ¢aoBo X, yro X C X (n)
JIJ1s1 HeKoToporo n = 1.
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5.8. TIo Teopeme 2.6 ycioue (Con) M0kHO 3hPEKTUBHO IIPOBEPUTD € IIOMO-
MIBIO IOCTPOEHUST KOHIENTYAJBHON CXeMBI U IIPOBEPKHU AIMKJINIHOCTH 3TOM CXEMBI B
xogie ee nocrpoenns. OUMCAHHBINA HUXKE aJTOPUTM IIPOBEPSET, ABJISCTCH JIU JaHHAST
CHCTEMa KOHIICNTYaJIbHO HEIIPOTHBOPEUnBOil. Ecau 3T0 Tak, aaropuTM BO3BPaIaeT
KOHIIENITYaJIbHYIO CXEMY CHCTEMBI, 8 B IIPOTUBHOM CJIy4ae BO3BPAIAeT IIPUMEP IUKJIA
B KOHIIENTYAJIbHOM cxeMe. B aJropuTMe UCHONIb3YIOTCA IePeMEHHbI OPHEHTHPOBAH-
uoiit rpad I’ = (I, T)) (¢ Bepmmaamu Iy, u gyramu [} ) u nepemennas <7, 3HaUeHU-
sIMU KOTOPO#l IBJISAIOTCS KOHEUHbIe IOJMHOKeCTBa JleKapToBa KBaapara A™ x A",

A.]'II‘OpI/ITM. KOHL[EHTYA.H]:)HO HEIIPOTHUBOPEYNBA JIN JAHHAS CHUCTEMA"?
(1) Honaraem Iy :=E, [} := @.
(2) Tonaraem o7 == {(X,Y): X — crok rpadpa ' u X — Y}.
(3) Eciu o = &, KoHCTaTUPyeM KOHLENTYAJIBHYIO HEIIPOTHBOPEYNBOCTH
7 Bo3BpamaeM I’ B KauecTBe KOHIENTYAJbHON CXEMBbI.
(4) B nporusHOM ciayvae juist Kaxkoit mapel (X,Y) € & nenaem caemnyromiee:
eciim X =Y win I conepxut nyth u3 ¥ B X,
YTBEP2KIAeM, YTO CHCTEeMa KOHIIENTYaJbHO IIPOTUBOPEYNBA,
u Bo3BpamaeM HuKJI: X — X nwm Y — --- — X —Y;
B 1potuBHOM ciydae nosaraeM Iy = Iy U{Y'}, Th == ) U{(X,Y)}.
(5) Tepexomnm k (2).

5.9. Ecnu anroput™m 5.8 TpuMEHUTH K KOHIENITYaJILHO ITPOTUBOPEUNBOIT CUCTE-
Me, OH BEPHET IIPUMED IHKJIA

Xor—= X1— o Xy = Xo

B KOHIIEIITYAJIBHON CXeMe, HO He TapaHTHPYET, ITO BCe CJIOBa X; B ITOM I[UKJIE SB-
Jgorea obbekTaMu (fJaxe B ciydae, korga Xg — oobekt). C Apyroit cropoHbl, u3
reopeMbl 4.14 caeyer, uro npu BemosHeHnu yciuosuii (Obj), (PreObj) u (Colnh)
J11060it 1y Th

Xor— X1 — > X,
Mex 1y obbekTamu Xo u X, MOXKHO IIpeoOpa30BaTh B IIyTh U3 003eKM08
Yo—Y1— =Y, rmneYy=XyunY,=X,.
OrmernM, 9TO Takoe Mpeodpa30BaHuEe MOXKET OBITH BBIIOJHEHO IPPeKmueHo.

5.10. HeGospimmM u3MeHeHHEM aJrOPUTMa 5.8 MOYKHO IHOJIyUIHTH IPOIELYyPY
IIOCTPOEHNUsI CXeMBI CJIa0O0H Iepe3allncy BMECTO KOHIIENTyaIbHON cxeMbl. IIpuBesen-
HBIII HUYKe aJICOPUTM IIPOBepsIeT JIJIsl IIPOM3BOJIbHON CUCTEMBI, CYIIECTBYIOT JIU CJ1a0b0
PEKYPPEHTHBIE CJIOBA, U JITOO BO3BPAINAET IIPUMED TAKOT'O CJIOBA, JTUOO CTPOUT CXEMY
¢J1a00i1 TIepe3aIcu CUCTEMBI.

AsaropurMm. CYIIECTBYET JIM CJIABO PEKYPPEHTHOE CJIOBO?
(1) Tonaraem Iy := E, I} = @.
(2) Homaraem o := {(X,Y): X —crok rpada ' u X =, Y'}.
(3) Eciin & = &, yrBep:KIaeM, 9To €J1abo PeKYyPPEHTHBIX CJIOB HET,
u Bo3BpamaeM I' B KavuecTBe cxeMbl cj1aboil Tepe3anucu.
(4) B nporusaoM ciydae jis Kaxkaoi napel (X, Y) € & nenaem cienyornee:
eciu X CY wm I' conepxkut myTh u3 npedukca YgEY B X,
BO3BpallaeM cJiabo pPeKyppeHTHOE CJIOBO:
X=Y2X wm Vo=, --- = X=Y3Y;
B MpOoTHBHOM ciryuae nosaraem Iy := iy U{Y'}, Ty = T) U{(X,Y)}.
(5) Ilepexomum K (2).
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5.11. CortacHo Teopeme 2.6 cxema cyraboil mepe3anucu KOHIENTYaJIbHO TPOTH-
BOPEUHMBOIl CUCTEMBI COJEPKUT IMYyTh BUIA X §>W X, 2 Xo, tne Xg € E. Bynyun
IIPUMEHEHHBIM K ITPOTUBOPEYUBOI cucTeMe, ajaroputM 5.10 Bo3BpalaeT mpuMep Iry-
Yy =, Y, 2 Yp, HO HavAIbHOE CJIOBO Y{ He 00s3aHO OBITH SIBHBIM. B 9TOH CBsI3u
CTOUT OTMETHTb, UTO BCAKHH 1yTh Buga Yy =%, Y, 2 Yy MoxkeT GbITh afermuetio
1IpeobpazoBan B IyTh Buaa X =, X, 2 X, (roit xke munbl), Tae Xo € E.

5.12. Hawubosee ybeauTeIbHBIM CBUAETEIBCTBOM KOHIIEITYAJIBHON IIPOTHBOPE-
YUBOCTY MPEICTABJISIETCS TpuMep muKiaa Xg — --- — X, = Xp, cocrosimero u3
065eKmMO6 1 HAUNHAIOIIETOCsI C A6H020 cJIoBa Xg. OTMETHUM, 9TO €CJIu IPOTUBOPEYN-
Bast cucrema ynosyersopsiet yeaosusim (Obj), (PreObj) u (Colnh), To nuks Takoro
BHJIa MOXKeT OBbITb HaiijieH agghexmuero.

6. DddeKTuBHBIIN aHAJIN3 TUIOB 00HEKTOB

6.1. O6bekr C' OyneMm HA3BIBATH xapaxmepom, eciau jmubo C' = w, qubo C . FE
st HekoToporo cioBa F € E. MuoxkecTBo Bcex xapakrepos obosnadnm depes C.
¢lcHo, 9TO 3TO MHOXKECTBO KOHEUHO.

Jna nanaoro obbekTa X paccMOTPHUM HOCTIEI0BATEBHOCTD MEPE3ATTUCH

X0 o ... x(0) —
u obosHaunM vepes ch(X) mepsrlil xapakTep, BCTpevarOmuiicss B 9TOH mocienoBa-

resbHOCTH. Hazosem ch(X) xapaxmepom oboberra X.
IMockoubky ch(C) = C mys Beex C' € C, cupaBejiIuBo PABEHCTBO

C = {ch(X): X € O}

6.2. Teopema. JLis Bcex X € O umeer mecro paserncrso || X|| = ||ch(X)]l.

B uacrHOCTH,
{IX]: X e 0} = {llC]|: ¢ €C},
u muoxkectso {||X| : X € O} koneuno.

6.3. Ilox 3adavets cpasrenus munog MOHUMAETCsI TIOUCK aJTOPUTMa, 00eCIedr-
BAIOIIErO CpaBHEHUE TUTIOB OOBEKTOB, T. €. ONPEJIE/ISIONIEro, KaKiue u3 OTHOIIEHUH

IXN = 1YL IXe iy 1xi=2 1yl
BBITIOJIHSIOTCS I TaHHBIX 00bekToB X 1 Y. fcHO, 9TO 10 JaHHOMY OOBEKTY MOXK-

HO 3ddekTuBHO onpeenTh ero xapakrep. Cie1oBaTeIbHO, COTJIACHO TeopeMe 6.2
3aJ1a9a CPABHEHUS TUIIOB CBOIUTCS K 9P (DEKTUBHOMY CPABHEHUIO TUIIOB XapaKTEPOB.

6.4. s npomssonbHoil pyakmun 7 : C — N onpemenmu ciemyroniee OTHOIIE-
Hue 3KBuBaseHTHOCTH Ha C:
X ~ Y Torma m ToJIBKO TOT/IA,
korga || X1 = ||[YVli n 7(ch(Xa)) = 7(ch(Ya)) ans Beex o € || X 1.
Oyukimio 7 : C — N nazosem munusayuet, ecau st obeix X, Y € C
w3 7(X) =7(Y) crenyer X ~ Y.
ITpocrefinmmm TpUMEPOM TUIHM3AIAKN CIYYKAT TPOU3BOJibHasA uabekimusa 7 : C — N.

Trnmsaryio T Ha30BeM MUNUMAALHOU, ecan ee 00pa3 im 7 := 7[C] umeer HaMMeHb-
IIee IHCJIO JIEMEHTOB |im 7| cpe/ii BCeBO3MOXKHBIX THIIM3AIIMIA:

lim 7| < [imo| mus sro6oit Tunmszamuu o @ C — N.
Oyukmuio 7 : C — N HazoBem mounot munusayueti, ecau mist mobdeix X, Y € C
7(X) =7(Y) pasrocuanno || X|| = ||V
Vreepxkaenue 6.5(2) npuBeIeHHON HIZKE TEOPEMBI OIPABILIBAET YIOTPEOJICHUE Tep-
MUHA «TUIU3AINST» B [TOCJIEHEM OIPEIeJICHIHN.



410 A. E. I'ytmar

6.5. Teopema. Ilycts 7:C — N.

1) Ecau s mobbix X, Y € C uz | X|| = ||| crenyer 7(X) = 7(Y), 1o s
mobpix X, Y € C mz | X|| = [|Y| crenyer X ~ Y.

(2) Besikast ToOYHAST THIIM3ALHS SBJISETCS THIIH3AIHEH].

(3) Iycre Bemosrero (PreObj). Ecim T siBiasercss Tunusalipeii, To I BCeX
X, Y €eCus7(X)=17() crenyer || X|| = ||V

(4) VrBepxkaenne, obpaTHoe K (3), He HMeET MecCTa: CYIECTBYIOT CHCTEMA, Y10-
paerpopstomast yeaosnio (PreObj), u ¢yurums 7 : C — N rakme, uro ms
Becex X, Y € C uz 7(X) = 7(Y) caenyer || X|| = ||Y||, Ho pyuknus v ne
ABJIETCA TUIIA3AIACH.

(5) VrBepxkienne (3) He coxpansier cuiy 6e3 rpebopanusi (PreObj).

6.6. Teopema. Ilycts Bbmosanero (PreObj). @ymkmus 7 : C — N spistercs
TOYHOH THITH3AIUEH TOrJIa H TOJBKO TOT/A, KOTAa T — MHUHUMAJIBHAS THITH3AIUS.

6.7. Cienyrommuii aJropuTM UCHOJIb3YeT jiBe repeMennbie pyHkiuu 7,0 : C — N
(kaxKJast U3 KOTOPBIX MOXKET OBITh 3aKOJMPOBAHA B BUJE MACCUBA HATYDPAJBbHBIX
quCell, HHIEKCUPOBAHHBIX XaPAKTEPaMM).

AaroputMm. BBIUUCJIEHUE TOYHOU TUIIU3ALIUA.
(1) Onpenenstem 7, monaras 7(X) := 1 jans seex X € C.
(2) Ecrm ma Beex X, Y € C mz 7(X) =7(Y) crenyer X ~ Y, BosBpaiaem 7.
(3) IlpucBamBaeMm o KOIHIO T.
(4) Hos kaxporo k € {7(X): X e Cu (AY € C)(X » Y u r(X) = 7(Y))}
BBIIIOJIHSIEM CJIELYIOIIee:
npou3BOILHO HyMepyeM MuOXKecTBo {X € C: 7(X) = k},
peBpalnasi ero B Iocjae1oBaTeabHocTb (X1, ..., X,), n = 2,
U JUIs KQXKJIOTO © = 2, ..., 7 BBIIOJIHIEM CJIEyIONIee:
ecim X; ~ X nyist mekoroporo 1 < j < i, momaraem o(X;) = o(Xj),
a B IIPOTMBHOM ciy4uae nosnaraeM o(X;) := max{c(X): X € C} + 1.
(5) Tomaraem 7 := o u nepexonuMm K (2).

6.8. Teopema. Ajmropurm 6.7 3aBepuiaercs ajisi Jif060i CHCTEMbI, H €CJIH CH-
crema yposaersopsier yeaosuio (PreObj), To Bosepamaemas ¢yrkmus 7 : C — N sB-
sstercst rounoit runuzanueri: 7(X) = 7(Y) Torma n rossko Torga, korga | X || = ||Y |-

Auropur™m 6.7 anajioruden ajropurmy B. I Busunra, ocymiecrsiisitoniemy pas-
fueHre MHOXKeCTBa BepIIMH rpada Ha KiIacchl moaobHbIX BepimuH (cM. [12]). ABrop
6marogapen C. B. AprycrunoBudy 3a 0OHApY2KEHHE TON aHAJOTUN.

6.9. Jlus npoussosbHOrO 6uHApHOrO oTHOmeHus < Ha C (T. e. mojMHOKeCTBA
<1 C C?) onpenemm 6unapHoe orHomrenue < Ha C cieyommm o6pazom:
X JY Torma u TOJIBKO TOrJA,
korja || X|l1 € ||Y]|1 u ch(Xa) < ch(Ya) most Beex a € || X ||1.
Ornomtenne <1 C C2? mazoseM nodmunusayuets, ecmu <I C J, T.e. aust Bcex X,Y € C
m X Y crenyer X Y.

ITpocrefimuM IPUMEPOM OATHIIM3AIMA CyKUT OTHOIIeHHe paseHcTBa Ha C. Toy-
noti nodmunusayueti nazosem orunomtenue {(X,Y) € C?: || X|| C ||V}, T e. Takoe
orHomrenue <] C C2, wro gy mobuix X,Y € C

X <Y pasrocuisHO || X C ||Y].

Vreepxkaenue 6.10(2) upuBeseHHON HUXKe TEOPEMBI ONPABIBIBAET yIOTPEO/IeHIe
TEPMUHA <IOJTHUIIN3AIMUA» B IIOCJIEIHEM OIIPE/IEIEHUN.
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6.10. Teopema. Ilycts <| — npousBobHOE buHApPHOE oTHOImeHHe Ha C.

1) Eciu < BR/IIOYAET TOUYHYIO HOJTHIH3ALHIO, TO H <I BKJIIOYAET TOYHYIO 110/
runusanuio. Hasmun cropamu, ecn it mobbix X, Y € C u3 || X|| C ||V
caepyer X QY ro st mobbix X, Y € C u3 | X|| C ||| creayer X I Y.

(2) Tounast HOATHIH3AIUS SABISAETCS HOJTHIIH3AIHCH.
(3) Iycre Bemosaneno (PreObj). Torga Besikas DOATHIN3ALHS BKJIIOYACTCS

B TOYHYIO HOJATHIH3AIHIO: ecjaud <| — moarunusanusi, X,Y e Cu X <Y,
o || X € [[Y]].

6.11. OnwucaHHbIl HUXKE AJTOPUTM HUCIOJb3YET JBa IEPEMEHHBIX MHOXKECTBA
,<9 C C2.

AaropurMm. BBIYUCJEHUE TOYHOU TOATUIIA3ALIVN.
(1) Honaraem < := C2.
(2) Tonaraem < :=<1NJ.
(3) Ecnu <o = <, Bo3BpaIaeM <.
B nporuBHOM citydae nosaraeM <l := <lg ¥ IEPeXOauM K (2).

6.12. Teopema. /las jroboii cucrembr agropurMm 6.11 3aBepraercs, u ecym
cucrema ypoaersopsier yeaosnio (PreObj), To Bospaljaemoe oTHomenne <| siBJsi-
ercst rounHoi nogrunuzanueit: st Bcex X, Y € C coornomrenne X <1'Y paBHOCHIBHO
sruouennto || X || C ||V

6.13. Taxum obpasom, npu sbimoaaernn (PreObj) coorrnomenne | X| C |||
g X, Y € O nommaercs adpdexrusHoit nposepke. (Kak Jierko Buzjers, orcioza
caenyer, uro yeaosust (Colnh) u (CoVal) agppexrusro nposepsiemsr.) Tem He MeHee
onHoro TosbKo yrBepxKuenus «||X|| € ||Y|[» me Bcerma mocrarouno, u mis Gosee
TOHKOTO AHAJIU3a MOZKET MOTPEGOBATHC KOHKPETHAS IPHINHA HAPYIICHWsI BKJIIOYe-
mus || X|| C ||Y]|. B rpomosakoii cucreme mouck konkpersoit geramu D € || X |\ [|Y]|
MOZKET OKa3aThCsl HETPUBUAJIBHBIM, U COOTBETCTBYIOIIUI AJITOPUTM ObLI Obl L0JIe3-
HBIM HHCTPYMEHTOM AMArHOCTHKU. HamomuuMm, 4To coryacHo Teopeme 6.2 perrenue
9TOH 3a/1a9H JOCTATOTHO ABTOMATU3MPOBATD JJIS XaPAKTEPOB.

6.14. /Jluaernocmuxoti nodmunusayuu HazoseM gynknmio A : 2 — A’ onpe-
JIEJIEHHYIO HA MHOXKECTBe

7 ={(X,Y)eC: |X| £ Y}
U COIoCTaBJIsIoNLy 0 Kaxk1oit nape (X,Y) € 9 kakywo-uubyib J1eTalib
AX,Y) e [XINY-
6.15. Cuexyromuii aJroOpuTM HCHOIb3yeT TepeMenHoe MHoxkectso 2 C C? u
nepemennyio gynkimio A : 2 — A

A.]'II‘OpI/ITM. BBIYMC/IEHUE JANATHOCTUKMY ITOATUIINU3ALINN.
(1) Tonaraem 2 := @.
(2) st Beex nonapuo pazmmanbix X, Y € C BoinomseM cieyoniee:
eciu cymecrsyer a € || X |1\ ||Y 1,
To gobasisem napy (X,Y) k 2 u npucsausaeMm A(X,Y) 1= a.
(3) Hns Beex monapuo pasinunbix X, Y € C rakux, uro (X,Y) ¢ 2,
BBITIOJIHSIEM CJIETYIOIIEe:
ecam mmeercst aTpubyT o € || X||1, ams koroporo (ch(Xa),ch(Ya)) € 2,
To jobasiseM napy (X,Y) x 9
u npucsansaem A(X,Y) := a A(ch(Xa),ch(Ya)).
(4) Ecnn Ha mare (3) He 6buTO IpUCBanBaHuii, TO Bo3BpamaeM A.
B nporuBHOM cirydae nepexoauM K (3).
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6.16. Teopema. /Lus Jsiroboii cucrembr agropurm 6.15 3aBeprmaercs, U ecin
cucrema yjiopersopser ycaosuio (PreObj), To Bosspamaemas pynkmus A : F — A'
SIBJISTETCST JTHATHOCTHKON HOJITUITH3AITHI:

2 ={X,Y)eC: IX| Z Y},
AX,Y) € | XINIY || a1z Beex (X,Y) € 2.

6.17. duarnoctuxy moxrummsamund A : 9 — A" masoseM saxonuumoti, ecim
st Beex (X, Y) € 2

|AX,Y)] = min{|D] : D e [[X|\[[Y]]},

r.e. geranb A(X,Y) € || X|\||Y|| umeer HamMeHbIIyo JUIMHY CPeau BCEBO3MOXK-
ubix ciaoB D € || X|\|[Y]|. B arom cmeicie A(X,Y) maer camplil KopoTKuii orBer
Ha BOIIPOC O TOM, IOYeMy He BbIOJHsieTcst BKitouenne || X || C [|Y]].

JunarmocTruka moATUITI3AINE, BO3BpaIaeMas ajaroputmom 6.15, me Bcerga Jako-
Hu4Ha. Bojiee TOTO, UMEIOTCA IPUMEPBI CHCTEM, YOBJIETBOPAIONIMX BCEM PAcCMaT-
pUBaEeMBIM B JAHHO paboTe IMEHOBAHHDLIM YCIIOBUSAM, /I KOTOPBIX 9TOT aJIrOPUTM
JIA€T BEPHBIE, HO HE CAMble KOPOTKUE OTBETBL.

6.18. Onwucannblil HUXKE aJTOPUTM sBJIsgeTCs MoanduKanueil agropurma 6.15.
OcHOBHOE OTJIMYMe 3aKJII0YAETCs B MCIOJB30BAHUN BCIOMOTATEHHON MEJI0INCIeH-
HOII IepeMeHHOH 1, 3HaYyeHue KOTOPOH YyBEJIMYNBACTCS Ha €JUHUILY II0C/Ie KazKJI0I'0
IPOXOK/IeHust Irana (3).

AnropurMm. BEIUMCIEHUE JAKOHUYHON JIUATHOCTUKHU IOJATUNIU3AIUN.
(1) Tonaraem 2 := @ un = 1.
(2) Hnst Beex nonapuo pazimanbix X, Y € C BoionseM cieyoiiee:
ecm cymecrsyer a € || X |[1\||Y 1,
To gobasiseM napy (X,Y) k 2 u npucsausaeMm A(X,Y) 1= a.
(3) Hys Beex monapuo pasinunbix X, Y € C rakux, uro (X,Y) ¢ 2,
BBIIIOJIHSIEM CJIE/LYIOIIee:
ecs cymecrByer arpubyT o € || X |1,
s koroporo (ch(Xa),ch(Ya)) € 2 u |A(ch(Xa),ch(Ya))| = n,
To jobasiseM napy (X,Y) x 9
u npucsansaem A(X,Y) := a A(ch(Xa),ch(Ya)).
(4) Ecnu Ha mare (3) He 6bUT0 MpHCBanBaHuil, TO Bo3BpamaeMm A.
B mporuBHOM cirydae nosaraeM n i= n + 1 u nepexoaum K (3).

6.19. Teopema. /s 060t cucremsr anroputsm 6.18 3aBepinaercsi, ¥ eCJIH CH-
crema yyopiersopsier (PreObj), To Bozspamaemas pyukius A : 9 — A" apisgercs
JIAKOHUYHOI JTUArHOCTUKOH IMOJTHITH3AIIUH:

2 ={{X,Y)eC*: X[ Z Y},

AX,Y) e [ XNV

[AX,Y)] = min{|D] : D e[| X|\[[Y][}
s eex (X, Y) € 9.

Baarogapuoctb. Asrop npusnaresnen Ceprero Biaguvmuposudy ABrycruno-
BHUYY 3a IJIOJIOTBOPHBIE OOCY K IEHNUS.
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