CpaBHeHne popMaJIn3MOB 3HAHUIA

K.U. Kocrenko

Jlokazana cucTeMa COOTHOIIEHMI i (pOPMaJIM3MOB 3HAHUI,
COCTABJISIONTX PPArMeHT CeMeNCTBa IPU3HAHHBIX HOX0/I0B K hop-
MaTaM OIMCaHUS 3HAHUI B NHTEJJICKTYaJIbHBIX CUCTEeMaX.

KuroueBble cioBa: dhopmasin3M IIpeJicTaB/IeHNs 3HAHUN, Ce-
MaHTHYeCKasi CTPYKTYpa, ajaredpandeckas CTPyKTypa, CeMaHTHAYe-
CKO€ BJIOZKEHHE.

1. ®opmasmu3Mbl 3HAHUI

®opmaJjibHBIE CHUCTEMBI, PeAJU3YIOIIe OIMUCAHUE OTIEJbHBIX 00JIa-
creii 3Hanuii OyieM HasbiBaTh bopMasu3MaMu 3HaAHUN (KpaTko — dop-
MasimaMaMu). B HUX MOJIEJIMPIOTCS CYIIHOCTH, OTHOCAIINECS] K TIPEJICTaB-
Jieanio u 0Opaborke 3uanuit. PopMan3Mbl COCTABISIOT PA3BUBAEMOE Ce-
MEHCTBO OJIXOI0B, OCHOBAHHBIX Ha PA3HOOOPA3HBIX CXeMax 3a[aHUs 3HA-
Huit. OUBIT MPAKTUYIECKOTO MPUMEHEHUsi (DOPMAU3MOB IIOJ[JIEPKUBACT
TOYKY 3peHns: 06 00beKTUBHON HEN3OEKHOCTH TAKOIro pa3Hoobpasusi. [1o-
TPeOHOCTh UCCJIEIOBAHNST PA3HOPOIHOTO MHOTO0OPa3Usl IPeII0KEHHBIX
1 BO3MOKHBIX IIOJIXOJIOB K IIPEJICTaBJIEHUIO 3HAHUN J1e1aeT HEOOXOMMMBIM
CO3JIaHNE CUCTEMBI YHUBEPCAJBHBIX HHBAPUAHTOB, YTOUHSIONINX KOHIIEII-
o popMaIn3Ma SHAHUIA.

Onpenenenne 1. Qopmaau3sMoM 3HAHWI HA3BIBAETCS UETBEpKA & =
(Mg, Dy, 0,<), tne Mg u Dy, — paspelnMble MHOXKECTBA, ISl KO-
TOPBIX © : Dppy X Dy — Dy, — BBIMHECIEMAsA ONepanus KOMIIO3HUIINH,
a C — paspemumMoe OTHOIIEHne BoxKeHudA Ha Dy, .

3necs Mg ABIAeTCA TMOAMHOXKECTBOM Djf, M CONEPKUT IIyCTOM 3ile-
MeHT A.
Onpenenenne 2. Popmamsm R anredpandecku BKIAILIBAETCA B (pop-
masmaM S (R E4 Q), ecsn cynecTByer Takoe BBIYUCIUMOE HHbHEKTHBHOE
orobpazkenue & : Dy, — Dy, 9TO
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VC1, Cy € Dy (§(Cr 0 C2) = E(C1) 0 €(Co)).

Onpenenenne 3. PopmaausMm R ceMaHTUIECKH BKIJILIBACTCA B POp-
mam3M (R Cg ), ecin cymecTByeT Takoe BBIYHCIIMOE NHBHEKTUBHOE
orobpazkenue & : Dy, — Dygy, 9TO

VC1,Cy € Dy (C1 C Oy — £(Ch) C E(Cy)).

Ounpenenenne 4. Qopmammsm R BriaagsBaercs B dopmamsm S (f C
), ecsm cymiecTByeT Takoe BBIUUCIUMOE HWHBEKTHBHOE OTOOparkeHue & :

Dy, — Dy, 2ot xotoporo 1 E4 S u ft Eg Q.

IIpousBosibHbIe (bopMaau3Mbl q U o HA3LIBAIOTCA SKBUBAJIEHTHBI-
MH, et 51 C Qo n 9 C 1. DKBUBAJIEHTHOCTH (POPMaIu3MOB 31 U
39 obosnauaerca B Buge 31 = . Ecim snementamu Dy, ABIAIOTCA
MHOXKECTBa, a © U C COCTABJISIOT OObLEIMHEHUE U BJIOYKCHHE MHOYKECTB,
TO ' HA3BIBAETCS TEOPETUKO-MHOXKECTBEHHLIM (opmasm3momM. s Ta-
KX (DOPMAIM3MOB HOHATHUSI aJIredPandecKoro u CEMaHTUIECKOrO BJIOZKE-
HUsI PaBHOCUJIbHBI. lIpumMepnl (hopMaan3MoB, I KOTOPBIX UMEET MECTO
TOJIBKO aJIredpanvdeckoe Wil CEMaHTHIECKOe BJIOXKEHNe, [TPUBeIeHbI B [1].

2. CruenmaJjbable popMaan3Mbl 3HAHU

OnpeiesnM (HhOPMATH3MBI JJIsl: ATOMAPHBIX POJLYKIMOHHBIX CUCTEM
(APS), obpasoBaresnbubix npocrpancts (LS) [2|, 6a3 3nanuii B Je-
ckpunnuonHoii joruke (ALC) [3], abcTpakTHBIX HPOCTPAHCTB 3HAHUI
(AKS) |4], nepapxudeckux cemantudeckux cereit (SN) [5]. Croxnocrs
pa3BEépThIBaHusT TpeGyeMoii cucTeMbl Olpe/ieieHnii CBsi3aHa ¢ HeoOX0 1~
MOCTBIO yTOYHEHUs] YHUDUIMPOBAHHBIX MHBAPHAHTOB (DparMeHTa 3Ha-
HUil, CEMAHTHIECKON U arebpandecKkoii CTpyKTYpBI JIsi BHEIIHE Pa3HbIX
IO/IXOJIOB K TIpeJICTaB/IeHnio 3HaHmit. KoHmenTel dbparmenra, KOMIIO3H-
MY U BJIOKEHUSI B IEPEYMCJIEHHHBIX BBINIE W JPYTHX U3BECTHBIX (hOpMa-
JIM3MaxX HEPEJIKO MPEJICTABICHbl HESIBHO W JIOIYCKAIOT PA3HBIE CHOCOOBI
YTOYHEHUS.
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2.1. AromapHble IPOAyKIIMOHHBIE cucTteMbl AP S

DopMaau3M aTOMAPHBIX IIPOAYKIMOHHLIX CHUCTEM SIBJISIETCS 3JIEMEH-
TOM CeMelCTBa Mojeell IpeacTaBIeHnii 3HAHN, OCHOBAHHBIX Ha, IIPABU-
sax. OTnenbHbIe TPOAYKIMU popMasim3dMa APS 3a1a10Tcs BhIpaskKeHusI-

t1,..-, 0k
MU BUJIQ T = —————, 1€ {1, ..., — IOCBUIKN, & {41 — 3aKJIOYCHHE
li+1
uponykiun 7. ITocbuIKaMu 1 3aK/IIOUEHUSIMY [IPOAYKIUN SBJIAIOTCS dJIe-

MEHTbI GECKOHETHOTO pa3penmMoro Maoxkecrsa aromoB A = {ay,aqg,...}.
Ecim k = 0, To 7 HazbiBaeTcst akcuoMoit. Takasi TPOYKIHs IpeIcTaBisi-
eTcsa Kak

k+1
Nurepriperariust OTIEIBHBIX MPOAYKIINN CBA3aHA C ICTUHHOCTHIO aTO-

MOB. 3aKJIlOYeHne MPOJYKIMU, BCE MOCHLIKH KOTOPON UCTUHHBIE, OObsIB-
Jistercst UCTUHHBIM. PparMeHThl TPOLyKIUI MOJYYalOTCs U3 OT/IEIbHBIX
OPOJLYKIUI y/IAJICHIEM 3JIEMEHTOB M3 CEMEHCTB MOCHLIOK M 3aKJIIOYCHUI.
B uacrHOoCTH, dparMeHTaMu TPOILYKIMI SBIAIOTCSA MOJIMHOYXKECTBA MHO-
JKECTB MOCBUIOK. JIJIsT IPOyKIMit 7] U 7y UMEET MECTO BJIOYKEHHE, €CJIN
MHOXKECTBa MMOCBLIOK ¥ 3aKJ/IIOYEHUI 71 BJIOYKEHBbI B aHAJIOTUIHBIE MHO-
skecTBa B mo. Kommosumumio sieMenToB Dy, o OLPEJIENISieT cXeMa:

g, ecmxla;:é,y:E unC=AUB

rToy = a a a

A, B OCTATBHBIX CIIyUasIX

2.2. O6pa3z3oBaresbHbIe IIpocTpaHcTBa LS

Dopmasinzm 06pazoBaTEIHLHBIX IIPOCTPAHCTB ObLIT pa3paboTaH JIJisl UC-
CJIeJIOBaHUST IPOIIECCOB aJIAIITUBHOTO 0Oyuenust [2]. OruebHbIe CUCTEMBI
suanuit B LS 3amatorcsa Tpoitkamu (Q, K, o), rie Q = {q1,q2, ...} — Gec-
KOHEYHOE Pa3peInmMmoe MHOKECTBO 3JIEMEHTApHBIX 3HaHuii, K — 310 ce-
MeCTBO BO3MOXKHBIX COCTOAHUN ITPOCTPAHCTBA 3HAHUN, IIPEICTaBIACMbIX
BCEMU KOHEUYHBIME IIOJMHOYKECTBAMHI MHOXecTBa Q, a 0 @ Q — 2K —
BBLIYHUCIMMOE OTOOpaykeHue, KOTOPOe CTaBUT B COOTBETCTBUE KarKJIOMY
sjieMeHTy a € () xoneunoe nojamuokecTBo K. OToOpakenue o Ipe/i-
craisgercs napamu (a,o(a)). @parmentamu Q u K gBIAIOTCS KOHEUHbIE
[OJIMHOZKECTBa 3TuxX MHO)KecTB. Pparmentamu o(a), rje a € @, sIBISIOT-
sl TIPOM3BOJILHBIE KOHEUHBIE CeMEHCTBa MHOXKECTB, KayKJ0e U3 KOTOPBIX
SIBJISIETCsI TIOJIMHOYKECTBOM HEKOTOPOIo MHOXKecTBa u3 o(a). Kommosurus
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B LS peanusyercss oObejuHEHNEM OJJHOTUIIHBIX 00bEKTOB. PesysbraTom
KOMIIO3UIMK (hparMeHTOB 3HAHUI PA3HBIX THUIIOB SIBJISIETCS IIYyCTOH 00b-
ext A. Komnosunnst oy, riae x = (a,0(a)) ny = (b,0(b)) onpenensercs
C TIOMOIIBIO CXEMBI:

rUy, ecima=1>

roy=
A, B ocTajbHBIX cirydasx

3nech xUy obo3HauaeT 00beIMHEHIE CEMECTB MHOXKECTB & U Y. Bito-
JKeHHd 371eMeHTOB D), o ONPeIe/IAIoTcd BIOKEHIAMI MHOXKECTB, COCTaB-
astormuxX K| 1 BJIOXKEHUSIMI KOHEUHBIX CEMEHCTB TaKMX MHOXKECTB (KarK-
JIoe MHOYKECTBO TIEPBOI0 CEMENCTBA sIBJISIETCsI [TOJIMHOXKECTBOM HEKOTOPO-
r0 MHOXKECTBA, BTOPOT'O CeMeHCTBa).

2.3. Basbl 3Hanmii B Jieckputiinonnoii jioruke ALC

Azpik ALC' cocTaBiisiioT KOHCTPYKTBI KJ1acca (MHOXKeCTBA HEJIeJIMMbIX
0O'bEKTOB WJIM ATOMOB) U OMHAPHOTO OTHOIIEHMsI HA MHOXKECTBE ATOMOB
(posm). Beckoneunoe muoxecrBo E = {ej, ea,...} — aromoB ALC' sBis-
ercst paspemumbiM. Kiacest 8 ALC 06pa3yior ceMeiicTBO BCeX KOHEUHBIX
nojMHoKecTB MHoKecTBa, F. Ornomenust B ALC cocTaBiisioT ceMeiicTBoO
BCeX KOHEUYHBIX oTHOIIeHu Ha F. TakKe NCIIOIb3yIOTCS CpaBHEHUST KJIAC-
COB U poJieil (BJIOYKEeHHE, SKBUBAJEHTHOCTb U JIU3BIOHKTHOCTH), Ollepa-
mu HaJl Kiaaccamu (o0bennHeHne, nepecedenne u jonosHenue). Crerp-
aJIbHbIE OIEPAIUU CBSA3aHBI C MPOEKIUSIMU DOJIell, OCHOBAHHBIX Ha KOH-
CTPYKTax KBAHTOPOB BceoOIIHOCTH U cyiiecTBoBanus [3]. Ha muOKecTBe
KJIACCOB MOKHO OIPEJIEIUTh OJIHO3HAYHYIO BBIYUCIUMYIO HyMepanuio nC,
Juist Koropoii BbramcauM dyukimonan fC : N — N, 3ajaBaeMblil Kak:
Vi € N(fC(i) =| nC(i) |). dusa ornomennii B ALC' cymectByeT aHaso-
ruaHas Hymeparms nR u Beraucaumbnit dynakmuonan fR : N — N, rue
Vi € N(fR(i) =| nR(i) |). Jonomuurensusiit Buy suanuit 8 ALC' co-
craiistior hbopMmysibl. [Ipocreiimmmu hopMyIamMu siBISIOTCS BbIDAYKEHUS,
COCTaBJICHHbIE UMEHAMU KJIACCOB M OTHOIIeHuit. MHOXKecTBa TaKuX MMEH
NC ={c1,...,¢,...} u NR={ry,...,r;,...} — GeCKOHEUHBIE U pa3pe-
mmbie. Ocranbabie bopmystst nmeror sug (ChUCs), (C1NCy), (C1\Cs),
JR.C u VR.C. 3necy C1 u Uy — nMeHa KJIacCoOB, (DOPMYJIBI OIIPEIeIeHII
KJIACCOB WM 11ycToii oobekT A, a R orHomenue (poub) mau A. ITpu-
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HAJIJIEXKHOCTD 3JIEMEHTOB KJIACCAM 33J1af0T aHaJIorudHbie hopmyisl aC u
(a, )R, tne a,b € E,C € NC, R€ NR nmu A.

DopMyJIbI, ONPEETSIONTIE OTHOIIEHUST MEXKY KJIACCAMU, UMEIOT BU]T
Cy C Oy, C1 C Cy mmu Cp = Co. OparmenTamu KjaaccoB u posieit B ALC
SABJISTIOTCS UX TTOJIMHO2KecTBa. PparmMenTaMu (hOpMYIT SIBISTIOTCS TT0(Oop-
MYJIBI, & TAK2Ke JIOMOJTHEHUsT TOA(POPMYJI JI0 3armceit (hopMyII, 3a1a101mnx
OIpeJIe/ICHUsT KIaCCOB, OJHOrO W3 BWJIOB (T)y, rae x — 910 dopMmya,
a Yy — CUMBOJI TEOPETHKO-MHOYKECTBEHHON OIepalui Wl CPABHEHUS, a
rakke JR. wm VR., tie R — HekoTopasi poJib. BiioxkeHusi KJIaccoB u
orHorenuit st ALC MMEIOT MeCTO, €CJIM BBIMOJIHSIETCST BJIOYKEHUE CO-
orBercTByIONUX MHOX)KecTB. Popmysa Uy Biaoxkena B dopmyiy Us, ecin
Ui = Uy nmu Uy = Vi eVo u Uy Biioxkena B V7 uinu B Vo, miu Uy = Wi eWo,
Uy =VieV5, ue=o0,a W; sioxena B Vi u Wy Bioxena B Vs.

Ounpenenum kommosunuio 8 ALC' :

Uy, ecjii U Y ITO KJIACCHL
Uy, ecjit © U Y 3TO POJIU
xy,ecan x — HOPMyJIa ONpeJIe/IEHNsT KIacca,
aye{un\,=c,C}

xoy =< xy,ecau y — (GopMysa OlpeeNeHns KIacca,

ax € {3R.,VR.} , rne R — ums pouu
xy, ecau xy,y — GOPMYJIbl, a T — JONOJHEHHUE Y JI0 TY
c(z,y), ecin x,y, c(x,y) — dopMmysl
A, B OCTABHBIX CITyasIX

3/1ech TPEMoCaeHee COOTHOIIEHUE OTMPEIEAeT KOMITO3UIHIO (HOop-
MyJI & 1 Y, TJie 3HadeHue ¢(T,y) CyIecTBYeT, eCJIn PA3METKHI O/THOBPEMEH-
HO BHYTPEHHUX BEPINUH B CTPYKTYPHBIX IPEJICTABIEHUAX & U Y PABHBI
U BCAKasl BUCAYaAsl BEPIINHA OJHOI'O CTPYKTYPHOI'O IIPEJICTABJIEHUS], KOTO-
pas gBJsSETCs BHYTPEHHEN B JIDYIOil CTPYKType, pa3MedeHa 3HAYEHUSIM
A. Eciin ipuBeiéHHOe yCJI0BUE BBIOJHEHO, TO 3HAUYeHUe (T, Yy) KOHCTPY-
UPYeTCcs C MOMOIIBIO TTPABUII:

1) pasmerka BCsIKO#i BHYTDEHHeH BepIIuHbI ¢(T,y) COBIAJAET C pas-
METKOI aHAaJIOIMYHOIl BHYTPEHHE! BEPIIUHBI T UJIU Y;

2) BuCsgYasi BEPIIMHA CTPYKTYDPHI ¢(z,y), KOTOpas BUCAYas B T U Y,
pasMedeHa 3HAYCHUEM, OTJMIHBIM OT A, 9TOl »Ke BEePIIUHBI B X UK
Y, WK paBHa A, ecin pasMeTKu JAHHON BEPIIMHBI B L U PABHBI A;
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3) BepHIMHBI CTPYKTYPHI ¢(&, Y), BXOJAIINE JIAIIb B OJHY U3 CTPYKTYD
2T WIN Y pasMedeHbl TaK K€ KaK M B TaKOH CTPYKType.

2.4. Ab6cTpakTHble mpocTpaHcTBa 3Hauuii AKS

OcHOBY abCTPaKTHBIX IPOCTPAHCTB 3HAHUI COCTABJISIIOT OECKOHEUHBIE
paspelmmMble MHOXKeCTBa KoHdpuryparmit. CTpyKTypHOe IIpe/icTaBIeHne
BCSIKOI KOH(PUTYpAIMA UMEET BUJ HAPY?KEHHOTO OMHAPHOIO JepeBa, JIv-
CTBsIM KOTOPOT'O COOTBETCTBYIOT HeJIeJIUMble (3JIeMEeHTapHble) KOHMUIy-
pamnun, a BHYTPEHHUE BEPINUHBI pa3sMedeHbl OTHOIIEHUSIMHA MEXKJy KOH-
urypanusiMu MMpeICTABASIEMbIMI JIEBBIM U IIPABBIM IOJJIEPEBBSIMU Ta-
KX BepirH. MHOXKecTBO oTHOIEHn RAxg — paspemmmoe. CTPyKTyp-
HBIE IIPEJICTABICHUS 3JIEMEHTAPHBIX KOH(MUIY DAL SABJISIOTCSA OIHOBEP-
MAHHEBIMA. MHOXKECTBO 3JIeMEHTapHBIX KoHpurypamuii My 6eckoHedHOE
u paspemnmoe. Kakaas mapa KOH(MUTYypaIUil TPUHAIIECKUT OECKOHEeU-
HOMY MHOXKECTBY pa3pelIuMBbIX OTHOIIeHmit. Biioykenust KoHUryparmii
CBSI3AHBI C CYIIIECTBOBAHUEM O-TPACCHPOBAHUI BEPIIMH UX IOJHBIX CTPYK-
TYPHBIX [PEJICTABJIEHNN, IJI KOTOPBIX PA3METKH BEPIINH OKA3BIBAIOTCS
cpasauMbiMH [4]. Paspenmmoe MuOXKeCTBO D)jyf, g COCTABIISIOT KOHMUTY-
paluu, paspenuMble OTHOIIEHUsSI MEXKIY KOH(MUIYypaIusIMi U pa3peri-
MBI€ ITIOJIMHOYKECTBA TaKMX OTHomeHui. OcTajbHble 371eMeHTH Dy, o
cocraBistior napel (z,r), rue * € Mags, a 7 € Raxs. B gacrHocTH,
dparMeHT He’IeMEHTAPHON KOH(PUTYPAIUHA Z COCTAB/ISIET KOPHEBAs Bep-
[IIUHA CTPYKTYPHI Z, CBA3aHHAS C HOJJIEPEBOM JIJIs JIEBOI'O MTOTOMKA 9TOM
BepiuHbl. O603HAYUM HEJIEMEHTAPHY IO KOHMUrypanuio kax (x,r, y), rjie
7 OTHOIIIEHNE, IIPUIINCAHHOE KOPHIO, & T U Y — KOH(UI'YpaIlud, IPeICTaB-
JIIEMble JIEBBIM M IIPAaBBIM IOIJIEPEBbIMI KOPHEBO# Bepruubl. IlosHbie
CTPYKTYpPHBIE IPEJICTABICHUA KOH(PUIYPAIUii aHAJOIUYHBI CTPYKTYpaM
dopmara RDF'. Onpesenmm onepanuio KOMIOSUIUHA Ha Dy, o

x Uy, ecyin x U y 310 pparMeHThl OTHOIIeHnT n3 RAk g
(x,y), ecsim © € Maks, y € Raks
roy=< (p,q,y),ecm x = (p,q), p,y € Maks, ¢ € Raks, (p,y) € ¢

C(l’, y)? ecam x, Yy, C(%, y) € MAKS
A, B oCTANIBHBIX Cirydasix

Baech ¢(z,y) pe3ynbTaT onepanuy HAJIOKeHNsT KOHDUrypanuii © u y,
ompeesIeMoil 0 CTPYKTYPHBIM IPEJICTABICHUSIM STHX KOH(MUTYPAIIHii,
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AHAJIOTUIHO onpeeseHuio ¢(x, y) mis dpopmyn B ALC, ecn oH npejcras-
JisieT KoHduryparuio. Paciiupenne OTHOIIEHUS BJIOXKEHUsA KOH(MUTYPa-
Uit Ha MHOXKECTBO (DPArMEHTOB KOH(DUTYPAIUI CBSI3aHO C IOIXOSIITIM
pacIMpeHneM TIOHSITHsI O-TpaccupoBanuii Koudurypanuii [4].

2.5. Uepapxndeckumue ceMaHTUIECKNE CETU

WNepapxuveckass CEMAHTHYECKAs CETh IPEJCTABJISIETCS KOHEUHBIM
OPHMEHTUPOBAHHBIM I'padOM, BEPIIMHAMU KOTOPOTO SIBJISIIOTCS 3JIEMEHTHI
OECKOHEUHBIX Pa3PeNInMbIX MHOYKECTB 9JIEMEHTAPHBIX U HESJIEMEHTAPHBIX
BEPIINH, COCTABJISIONNE MHOKECTBO Voy = {v1,v9,...}. Heanemenrap-
HBIMU BEPIIUHAMU PEJCTABJIAIOTCH UEPAPXUIECKUE CEMAHTHIECKUE Ce-
tu. PéOpa ceru pasmedeHbl OTHOIMEHUSIMU Ha Vg, BBIIOJHAIOITUMUACS
MEKJIy TapaMy COeIMHsIEMbIX MMH BepinuH. [Ipm 5TOM cemelicTBO Bcex
[IpUMeEHsIEMBbIX OTHOIIeHul Rgy — paspemumoe. Ha MHOMKecTBe 3/1eMeH-
TAPHBIX BEPIITUH ngN JIOIIOJIHATEJIFHO OIIPEJIEJIEHO BBIYUCIUMOE OTHOIIIE-
Hue nopsiaka pl C VSON X VQN. ODTUM OTHOIIIEHUEM Peau3yeTcs CpaBHe-
HUE CONIEPYKAHUS TIap dJIeMeHTapHbIX 3HaHuii. CorocTaB/ieHne HEJIEMEH-
TAPHBIM BEPIIHHAM IPEJICTABJISAIONINX X CEMaHTUIECKUX ceTeil (huKcu-
poBaHHOE U BhIYuCInMOe. KaxKIyto mapy BepIimuH JitoO0i ceTn coenHsIeT
He OoJjiee oHOTO pebpa.

Besikasi cemanTHUecKasi ceThb npejcrasisercs napoit X = (V,U), rue
V' — koHeuHOe MHOXKeCTBO BepiiuH, a U — KOHEYHOE MHOXKECTBO pE-
6ep, HAIPYKEHHBIX 3HAYEHUSIMU CEMAHTUYECKUX OTHOIIEHUMN, BBIOJIHS-
IOIUXCS MEXKJy COeuHsieMbIiMu uMu Bepimaamu. Obo3nadnm dopma-
JIN3M UEPAPXUIECKUX CEMAaHTUIECKUX CeTell U MHOXKECTBO BCEX ceTell B
sroM opmaiuzme Kak SN. st mpejcraBieHns OTAEIbHBIX pébep ce-
MaHTUYECKHUX CeTeil IPUMEHSTIOTCsl BbIpazkeHust uja (a,b,r), rie a u b —
BEpIIIUHBI CETH, & I — OTHOIIeHNe MeXK 1y HuMu. CHUMBOJIOM TIOTIEpKUBA-
HUsl _ 0003HAYAETCS IIyCTasi BEPIIUHA.

B cemanTnueckux cersix, cocrapjsionux (opmaiuzm SN, oguHaAKO-
BbI€ BEPIIUHBI 0003HAYAIOT pPaBHbIE OOBEKTHI. B dacTHOCTH, HEdJIeMEH-
TapHbIE BEPIIWHBI ceTeil B Kitacce SN 3a/1a10T (DUKCUPOBAHHBIE CEMAaHTU-
Jeckue ceTh. Besikast HesjileMeHTapHasl BEPIUHA HE SIBJISIETCS BEPIIMHOMN
[oJIceTell CeTH, MPEeJICTABJISIIOIIEH 3Ty BEPIIUHY.

YTOoUHEHNE TMOHSTHUS BJIOYKEHHUS] CEMAaHTHIECKUX CeTeil CBA3aHO C I0-
HsitueM BiioxKeHusi TpacdoB [6]. OHO COCTOMT B BO3MOXKHOCTH yCTAHOB-
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JIEHUsI COOTBETCTBUIl, JiJIsi KOTOPBIX IIyTU OJHOI CETH COIIOCTABJISIIOTCS
nyTsM Apyroii cetu. IIpu sToM mocsie10BaTe/IbHOCTH BEPIINH 1 PA3METOK
pEGEP CONOCTABIIAEMBIX IIyTell OKA3bIBAIOTCHA CPABHUMBIMU B CIIEIHAJIb-
HoM orHommernnn. O6o3naunm kak W (X) — muoxecrso mytTeit B X € SN.
Ecmmr w € W(X), o S(w) — 9T0 1m0CI/Ie/I0BATEILHOCTD YePe Ly IOIIIXCsT
pa3MeTOK BepuinH 1 pédbep B w. Ha MHOXKeCcTBe KOHEUHBIX I0C/IE0BATE b
HOCTEl 1epeIyIomnXcs 3JIEMeHTOB Von 1 Rgn OIpeesieHo pasperinMoe
oTHOIeRHe p?. B "acTHOCTH, ecam wy, wy — TAKHe MOCIeI0BATEIHHOCTH
W w1 ABJISAETCS TIOJ TIOCTe/[OBATETLHOCTBIO Wa, TO W1 P2 Wo.

Ounpenesnienne 5. Cemanrndeckas cetb X = (V7,U) Bioxkena B ceTb
Y9 = (Vo,Us), ecan cymectByeT Takoe orobpazkenue ¢ : V4 — Vi, aro:

1) v € Vi(vp! ¥ (v));

2) Yw; € W(El)ﬂwg € W(Eg)(wl = Ul,...,vk — Wo =
DY), (")) & S(wi) p* S(w2)).

Broxkenue nMeer mMecTo, €CJu CyNMIECTBYET O0TOOparKeHHue MHOXKECTBA
BEPIINH BJIOYKEHHOT'O T'pada BO MHOYXKECTBO BEPIIUH JAPYyroro rpada, s
KOTOPOI'O BCAKMI IIyTh B IEPBOi rpade MpeIcTaBIseTcss HEKOTOPBIM IIy-
TéM B cocTaBe jpyroro rpada. Ilpu srom 06pa3bl BepIIUH IEPBOro IIyTH
COCTABJISIOT IOIIOCJIEI0BATEILHOCTD II0CJIEI0BATEILHOCTHA BEPIIUH, CO-
CTaBJIAIOIIUX BTOPOI MYyTh.

MnoxectBo D)y, COCTABIAIOT CEMaHTUYECKHE OTHOIICHHA U CETH,
dparMenTsl pédbep u ceMaHTHIeCKuX cereil. OparMeHThl CeMaHTHIECKUX
ceTell oJIyvIatoTcs JT0OABJICHUEM K ceTsiM (pparMeHnTa pedpa, COeIMHSIIO-
[IEro OJ[HY W3 BEPINUH ceTeil ¢ mycToil (HeolpeIeIéHHON) BepIINHON ¢
ITOMOITIBI0 HEKOTOPOTO OTHOIITeHusI. JlobaBisieMmblit ¢pparmMeHT pebpa nme-
er ojuH u3 jByx dopmaros: (a,_,r) wmm (L, a,r). Ecim ¥ = (V1,U;) u
Yo = (Va,Uy) — cemanTuyecKue ceTu, T0 06beuHeHne Y1 UYg 9TUX cereii
cocrasysier cetb & = (V,U), B koropoit V = V1UVs, a U cocTaBisitor cOB-
najatorie pébpa, BXOAAIIe B 0b6e ceTH, a TakxKe pEbpa, COoeIMHSIIONINe
napy BEpIINH TOJLKO OIHOM U3 paccMaTpuBaeMbIX cereil. @parMeHThl ce-
Teil X1 u Yo 00pa3yioT MOKPBITUE CETH Y., €CJIM OHU COJIEPXKAT POBHO TIO
onHoMmy dparmenty pébep suma (a,_,r) € X1 u (_,b,r) € Xy, s Ko-
TopbiX (a,b) € r u (a,b) € X, a obbesuHeHne X1 u Xy ¢ J00aBICHHBIM
pebpom (a,b,r) coBnamaer ¢ X.
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OupeeauM KOMIIO3UIIO PParMeHTOB CEMaHTUYECKUX CeTel:

Z, €CJIN z TOJIydaeTcs U3 ceTd T jiobaBieHneM pebpa
y=(,ra) wmy=(a,r,_)
z, ecmzx = (a,1),y=0"b, (a,b) €r, z={{a, b},{(a, b, 7)}}
roy =< z, ecau X U y — pparMeHTsl cereil, odpazyromnimue
HOKPBITHE CETU Z
c(x,y),ecim U Yy — CeMaHTUIECKUE CeTH

A, B oCTAILHBIX CITydasTx

Baech ¢(x,y) — pe3yabTaT onepanuy HAJOXKEHUs ceTeil & Y, Ompe-
JeJIsIeEMOI 110 CTPYKTYDPHBIM IIPEJICTABJIEHUSIM 3TUX CeTell, aHAJIOTMIHO
onpenenenuto s popmyst B ALC. B marnoit pabore 3Ta omeparust pac-
CMATPUBAETC TOJILKO JIJI TAKUX CeTel, B KOTOPLIX KazKIasl CeTh U CeTH,
IPEICTABJIAIONINE BEPIINHLI HOACeTel B HUX, COCTABJIEHLI OIHON BEPIIM-
HOI MJIM IapOoil BEPILNH, COeIUHEHHLIX PEOPOM.

VTouHeHNsT omepann KOMIIO3UITNN Ha MHOYKeCTBaX (hparMeHTOB 3Ha-
HUH B PACCMOTPEHHLIX (opMaIU3MaxX 00eCIeUnBAIOT BO3MOKHOCTEL KOH-
CTPYUPOBAHUA TAKUX MHOMKECTB M3 3JIEMEHTAPHBIX 0O0beKTOoB. OHM OT-
paXKaloT COXPaHEHUe U YCIOXKHEHHE CTPYKTYPHOH CI0XKHOCTH (DparMeH-
TOB, JIOCTATOYHOE J[Jisi 0OOCHOBAHUSI TOUHBIX CPABHEHHUH (hOpPMaIU3MOB U
He IIPETEH/IyI0T Ha HOJHOTY. [IpuBe/I€HHbIE YTOYHEHNS] OTHOIIIEHUI CPaB-
HEeHUuA COOTBeTCTByIOT comepzKaTe/JIbHO ITOHATHBIM IIPpEJACTABJICHUAM JIJIA
COOTBETCTBYIONINX II0JIXO/I0B K IIPEJICTABIIEHNIO 3HAHUI.

3. CpaBaenust popmanu3smoB APS, LS, ALC,
AKS u SN

HexkoTtopnie cBoiicTBa pacCMOTPEHHBIX BBIIIe (OPMaIU3MOB 3HAHUI
MOTYT OBITH HApAMETPUUIECKUMU. Pa3Hble yTOYHEHUS 3HAYCHUI TaKUX
CBOMICTB TOPOXKJIAIOT BapUAHTHI (hopMau3Ma, Jjist KOTOPBIX BO3MOXK-
HBI OIIPEJIeJIEHHBIE PA3INYUs OTJIMIHUS UX CBOUCTB. /loKa3biBaeMble HUKe
BJIOKeHUS Bujia $1 C 9 yTBEPXKIAI0T HECYIIECTBEHHOCTD OTJIMINN U3-3a
PA3HBIX yTOYHEHMII HapaMeTpoB (POPMAJIM3MOB. DTO 03HAYAET, UTO JIJIsI
KaykJI0T0 BapruaHTa (popMam3Ma 1 HalaéTcst BapuadT o, JJIsT KOTOPOTO
BBITTOJTHSIETCST COOTBETCTBYIOIIEE BJIOXKEHNE. AHAJIOIMIHO, TOKA3bIBAEMOE
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OTCyTCTBHE BJIOXKeHHs1 51 T 9 o3Hauaer, 4uTo Halijércss BapuaHT X,
KOTOPBII HE BKJIAJILIBAETCS HU B OJUH BapHaHT Fo.

Teopema 1. Jlasa gopmanusmos APS, LS, ALC, AKS u SN cnpased-

AUBBL MOABKO CACIYIOULUE BAOHCEHUA:
APSC LSC ALCC AKSLC SN.

lokazaTejbCTBO.

I. Onpenenum orobpazkenue 1, JJisi KOTOPOI'O BBIIOJHEHO YCJIOBUE
Biaoxkennss APS C LS. Ilycre A = {a1,a2,...} — MHOXKECTBO aTOMOB
B APS. Banamum orobpakenne &1 MHOXKecTBa A BO MHOXKeCTBO () =
{¢1, 42, ...} c momompio coorromenus Va; € A(€1(a;) = a;).

Pacnipocrpanum €1 Ha MHOXKECTBO HPOJYKIIHIA C ITOMOIIBIO TPABUIIA;

t1,...,0k

ecu = HEKOTOpas IMPOJIYKIUs, TO el COOTBETCTBYET MHO-
k+1

xectBo {€1(t1),...,&1(tk)}, Brmogaemoe B 0 (£1(tkr1)). Kaxnoe koneu-
HOE CeMeICTBO aTOMapPHbBIX IIPOAYKIUI IIPEACTABIIACTCH CeMEeICTBOM 110/~
MHOXKeCTB MHOKecTBa (. [TokarkeMm, uTo 1151 oTOOparkeHust £ | BBIIOJIHS-
forcst yesoust Bioskenust APS T4 LS. Tlycrs  — npoayknust 8 APS u
x =yoz. Torma £1(yoz) = £1(y)o&1(2). Kpome Toro, mjist mpor3BOILHBIX
dbparmenToB = u y cupasegyuso coorHomenne r C y — £1(x) C £1(y).
[Tostomy APS C LS.

ITokaxkeMm, uro Bioxenne LS T APS e umeer mecra. [Ipeanonoxxum
npoTuBHOE. TOrIa CyIecTByeT NHHLEKTUBHOE 0TOOparKeHne §~1 Dy —
Dy, pg» AJISE KOTOPOTO BBIIOJIHAIOTCS yeaoBust Bioxkenuit LS T4 APS u
LS Cg APS.

PaceMoTpuM €1 Ha MHOKECTBE OOBEKTOB, HPEICTABISIONUX (par-
MeHThl oTobpaxkenusi o. [lycrs (g,0(q)) — npousBoIbHBL Takoil 00b-
exT. B APS MHOXKeCTBa aTOMOB PACcCMATPUBAIOTCS KaK IMPOIAYKIIAN C IIy-
CTBIM MHOXKECTBOM 3akJjitoueHnii. [losromy sHavueHHmEM §~1((q,a(q))) SIB-
astercst pparMenT HekoTopoit mpoaykiuu. Pparmentsr (¢,x) coorBeT-
CTBYIOT IPOJLYKIMHSAM, UMEIOIIIM TO e 3akiodenne, 4to 1 & 1((¢,0(q))),
[IOCKOJIKY B IIPOTHBHOM CJIyuae juisi &1 He BBIIOJIHSICTCS YCIIOBHE aJl-
re6panueckoro Bioxkenusi LS B APS. U3 (q,xz) C (q,y) ciaemyer, 4ro

§~1((q, x)) C §~1((q, y)). Pacemorpum dparment (g, {S1, S2}) € Dy,
rie S1 C Sp. CocTtaBuM 10CJIEI0BATE/ILHOCTD BJIOKEHHBIX MHOXKECTB aTO-

mos ST c S2 ¢ ... c S*, B koropoit S = Sy, S¥ = Sy. CupaseauBs
BJIO2KEHU A:
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£1((g,{S%,82})) € €1((q,{S%,S2})) C ...
. CE((q.{SF, 821)) € €1l(g, {S2 )

Hockomsky {S2} € {S*, S2}, 10 £1((g, {52})) € €1((q,{S*, S2})). To-
CJIeIHEe yTBEPKICHUE NPUBOAUT K IIPOTHBOPEYUIO C TPEOOBAHMEM HHb-
extusHocTH & 1. Ilosromy Bioxkenne LS T APS sIBIsieTcsl HEBEPHBIM.

II. TTokaxkem, aro LS T ALC. Oupenenum orobpazkenune £o, JJIst
KOTOPOTO BBINOJHSIOTCS yeaopus Biaoxkenust LS 8 ALC. 3amamum €4 Ha
muokecTBe @ Kak Vq; € Q(£2(q;) = €;).

Ecin B — koHedHOe TOJIMHOXKeCTBO MHOXKecTBa () (kiacc B ALC),
to onpegennM Eo(B) = {y|Ir € B(€2(r) = y)}. Daemenrs rpadu-
Ka oToOparkeHHs1 o Oyjem mnpejctaBiasTbh (opmyiaavu B ALC. Ilycrs
vV — OIHO3HAYHAS BBIYUCIUMAS HyMepaIys MHOKECTBA BCEX KOHEYHDIX
HOJIMHOYKECTB MHOYXKeCTBa () JJIsi KOTOPOii BBINOJIHACTCA YCJIOBUE Vi C
vj <> i < j. OHa onpejesisierT OJHO3HAYHYIO BBIYUCIUMYIO HYMEPAIHIO
BCeX KOHeYHBIX KiaccoB B ALC, cocraBieHHBIX £9 oOpazamMu 3Ji€MeH-
TOB KOHeuHbIX nommuokecTs Q. Ilyers o(q;) = {Qi1,- -, Qip)}, 1€
{Qi1,- -, Qip)} — PasHbIC KOHEUHbIE MOJMHOMKECTBA MHOXKeCTBa (), V-
HOMEpa KOTOPBIX COCTABJIAIOT yIIOPSI0YEHHOE 110 BO3PACTAHUIO MHOMKE-
¢TBO {j1,...,Jn()}- IIpesacrasum dparment (gi,0(gi)) ¢ momorntsio hop-
myist €2((¢i,0(gi))), n306pazkénnoit Ha pucynke 1.

o

Puc. 1. ®opmyaa €2((qi,0(q:)))-

Bnecw 0; = A, ecmu i & {j1,...,Jn@)}> U 6 = Vjn, B NPOTHBHOM
caydae. Orobpaxkenne 5 — WHBEKTUBHO, ITOCKOJIBKY pas3Hble (pparmeH-
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Thl () OTOOpPAYKAIOTCSI B Pa3Hble KJIACCHI, & pas3Hble 3J1eMeHThl (i, 0(q;))
B pasuble popmyibl ALC. TTokaxkeMm, 9To 1jist 9 BBIMOJHSIETCST YCJIOBHE
sroxkenust LS T ALC. Tlycts B LS dparMenT T mpejicTaBiseTcss Kak
KOMIO3UIMA Y0 z. Eciau © ornden ot A, To y U 2z SABJIAIOTCS OTHOTUITHBI-
MH. DTO JIMOO KOHEUHBIE TOJMHOXKECTBA MHOXKECTBa (), JIUOO 3JIeMEHTHI
rpacuka orobpazkenusi o Buja (¢,0(q)). Ilosromy 3nauenne £o(x) Bee-
rja cocrasisiercst kKak oobenunenue Eo(y) u £2(2). Ecam mas MuOXKeCTB
cocTosiHUil = U Y BbIOJHsIeTCst Bioxkenne  C y, 1o a(x) C €o(y). D10
TaK, TOCKOJIbKY BJIOXKEHHBIM pparmenTam sHanuii B LS orobparkemnue
&9 comocTaB/IsieT BJIOKEHHBIE ceMeiicTBa aToMoB. Bo BTOpoM ciydae T
u y 3TO s7eMeHThl rpaduka o. Torma y o z — 5T0 mycTas (popMysia, ec-
mz = (¢,q), ay = (g;,3) ni# j, mm GopMy/a COOTBETCTBYIOMIAS
00BeIMHEHNIO ceMeiicTB MHOXKecTB o n 3. Ecimm ua @,y € Dy, ¢ BBITION-
usiercst © C y, 1o Eo(x) C €2(y). [Mosromy LS C ALC.

IIpemmosoxkuMm, 4dro crapaseuso obparnoe Biaoxkenune ALC T LS.
IIyctn £~2 :Driype — Dig — BBIMHCIIMOE HMHBEKTHBHOE OTOOpPasKeHne,
JIJIsT KOTOPOT'O BBITIOJTHSTIOTCsT yeaoBust Bioxenns ALC B LS. Paccmorpum
MOCJIEJIOBATE/IBHOCTD BJIOYKEHHBIX (POPMYIT:

3R.C, IR.(CU3R.C),...,3R.(CU(CU...(CUIRC)..),....

3necb R u C' siByisitoTcsi (DPUKCUPOBAHHBIME OTHOIIEHHEM U KJIACCOM.
O6ozuaunm npusenéauabie hopmysibl Kak ©;, ¢ = 1,2, .. .. [IpeacraBum nx
JmarpaMMaMi, U300PayKeHHBIMUA Ha, PUCYHKe 2.

3

C
R

Puc. 2. dunarpamma dopmyiier ;.

PaccmarpuBaembre (hopMysibl COCTAB/IAIOTCA U3 BJIOKEHHBIX B HEX
nojdopmyst. 3uavenusmu §o(P;), i = 1,2,..., He MOryT OBITH HOJMHO-
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JKeCTBA MHOXKECTBa, (). D10 ciemyer u3 Toro, 9ro $; 11 = = o &, e
Z COBHAJAET C OTHNM U3 PPArMeHTOB =i WIH Z9, MPEACTABIEHHBIX HA
pUCYHKE 3.

R C

Puc. 3. @parmentsr hopmyn 21 u Eo.

ITockosbKy §~2(¢i+1) = §~2(E) o §~2(<I>Z-), a KOMITOZUIUS ITOJMHOXKECTB
muoxkectsa Q B ALC peanusyercs ux oObeJIUHEHHEM, TO B IIOCJIEI0BA-
rebrocT E9(P;), i = 1, 2, .. ., BETPEUYAIOTCS OIUHAKOBBIC JIEMEHTEL. DTO
IPOTHBOPEYHT MHBEKTHBHOCTH & 9.

CieroBaTesibHO, fNQ COTIOCTABJISIET PACCMATPUBAEMBIM  (POPMYIaM
dparmenTsl 3,1eMeHTOB rpaduka o. Vcrunnoe misa dopmyn u ux dpar-
MEHTOB PaBEHCTBO §~2(CI>Z-+1) = fNQ(E) o §~2(<I>Z~) O3HAYAET, YTO IIPHU IIEPEXO-
Jie OT §~2(CI>Z-) K §~2(CI>Z-+1) BBIIIOJIHSIETCH 00beJMHEeHIe CeMeicTB MHOYKECTB,
cortoctapiisieMbix = u ®;. Kaxnas @, 1 nosyuaercs: uz ®; nobasieHuem
OJIHOTO 13 (PParMeHTOB: =1 W Z9. Takoe mpobaBjeHuE Yepe3 HECKOJIbKO
IIaroB He NPHUBOJINT K PACIIMPEHHIO ceMeicTBa moaMHOoKecTB (). Ilosro-
My OTODOparkeHue §~2 He WHbEKTHUBHOE, UTO HeBepHO. To ecThb, HEBEPHO,

ayro ALC Cg LS un mesepno, uto ALC C LS.

II1. Oupenenum orobpazkenne 3, st koroporo ALC' C AKS. ®@par-
menTamu 3HaHuit B ALC' SIBJISIIOTCSI KOHEUHBIE MHOXKECTBA aTOMOB (KJIac-
Cbl) U KOHEe4YHble OMHAPHBIE OTHOINEHUs (POJIi), a Takyke GOPMYJIbl U UX
dparmentor. Ilycte E = {e,e9,...} — muoxkecrso aromos B ALC, a
My ={z]i=0,1,...} MHO)eCTBO BCEX JIEMEHTAPHBIX KOHMUI'YDAIU B
AKS, otnmuunbix or mycroit koudurypanun A. 3agaanm €3 Ha E cooT-
nomrenueM Ve; € E (&3(e;) = 234).

ITycrs C' — koneunstii kirace B ALC'. Torma &3(C') — 910 cnenmasbHoe
OTHOIIIEHNE Ha MHOXKECTBE KOH(DUTYPAITHiL, OMpeIesieMoe COOTHONEHIEM
&(C) = {(&(a),&3(20))|a € C}. Orobpaxenne £3(C) UHBEKTUBHO Ha
MHOYKECTBE KJIACCOB M COXPAHSIET BJIOKEHUsT KJIACCOB TPH TEPEXOJE OT
KJIACCOB K OTHOIIEHUsIM, IPEJICTABIISTIONIUM Kiaccbl. Kpome roro, €3(Ch U
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Cy) = &3(C1)U&3(Cy)). oaromy jyist orobpaxkenus £3(C) Ha MHOXKeCTBe
kiaccoB B ALC BormosiaeHo ycyiosue Bioxkeanss ALC C AKS.
Omupejenmnm orobpazkenue £3(C') 1y1st MHOXKecTBa posieil (OTHOIIeHH )
B ALC. Ecim p — 510 HekoTopasi poiib, T0 £3(p) = {(2, 2j)|(ei, ;) € p}
SIBJISIETCS  OTHOINEHMEM Ha MHOXKECTBE 3JIEMEHTAPHBIX KOHMDUTYpaIuii.
[TosTomy oTobpaskerue {3 MHBEKTUBHO Ha MHOXKecTBe poseit B ALC'. s
9TOro (bparMenTa 0ToOparKeHns {3 TaKyKe BBITOJTHEHBI YCJIOBUsI CEMAHTH-
yeckoro u ajrebpamyeckoro sioxkenus ALC B AKS. Ha muoxkecrsax
CHMBOJIOB, 0003HAYAIONIUX KJIACCHI U POJIH, OTOOpakenue &3 3a/1aéTcst Co-
orsomenusivun: Ve; € NC(€3(¢;) = z3i41) n Vi € NR(&3(r5) = 23i42).
Yrounum €3 Ha MHOXKecTBe pparmenton (opmyn B ALC. Kaxoit
dopmysie craBuTcss B coorBeTcTBUE KOHMDUrypalms. [Ipasuia cocrasiie-
HUsI TAKMX KOH(MUI'YpAIUil CBA3AHBI CO CTPYKTYPoii popmyst. Onpeaeanm
ceMeficTBO Pa3PENTMbIX OTHOIIEHHI MEXKTy KOHMDUTYPAIsaMI pu, pn, P\,
p3, Pvs PC, P= U pc. Bysem ncronb3oBaTh 9TH OTHOLICHUS ISt COCTABIIC-
Husi KoHUryparwii, npejcrasisomux Gopmynst (C; U Cq), (C1 N Cy),
(01\02), dR.C u VRC, 01 g CQ, 01 = CQ, Cl C 02. B,H,GCI) C, Cl,
Co — dopmyibl, npejcTasisiomue Kiaaccol, a R — nms posun 8 ALC.
CTpyKTyphl yKazaHHBIX KOHMUTYparuii IpuBejiennbl Ha pucynke 4. Kopau
CTPYKTYP pa3sMedeHbl pacCMATPUBAEMBIMU OTHOIEHUSIMU. [[0TOMKH KOp-
HEBOH BEPIINHBI, OIPEJIEAIOT KOHMDUTY AU, TIPEJICTABIIoNe (hopmy-
JIBI, K KOTOPBIM TIPUMEHAIOTCST COOTBETCTBYIONIUE OIEPAIUY UJIA CPABHE-

HUA.
C C, C, C,C C, R C R C

Puc. 4. Crpykrypa koudurypamnmii mist popmya B ALC.

Ornomenust py, pn U p\ BBHIIOJHSIOTCS JUid Hap KOHQUryparmii,
MIPEJICTABJIAIONTX (POPMYJIBI OTPEJIEIEHUsT KJIACCOB. AHAJOIMYHO, OTHO-
MIEHUsT P3 U Py BBIIOJHAIOTCS JJIs ap KOH(Urypaluii, meppas u3 Ko-
TOPBIX COOTBETCTBYET (hOpPMYJIE ONpPeesieHusT POJIH, a Bropas — hopMy-
Jie ompejeienns: Kiaacca. st Toro 4Tobbl cie/1aTh OTHOIIEHUS MEXKLY
KOHODUIYPaUsIMH pu, pPn, P\, P3 U Py HECOBIAJAIONMMH, JIOCTATOTHO
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[I0-PA3HOMY OIIPEIEJINTh X Ha MHOXKecTBax map poJieil B ALC ¢ coxpane-
HUEM pa3penmMOCTd caMuX oTHoIIeHni. CTPYKTypa KOHPUTYpaIyii JJIst
CpaBHEHMIT KJIacCOoB B oTHomeHusx C, = u C, a takxke dopmya aC u
(a, b)R onpefessieTcst aHAJIOTUYHO € IIOMOIIBIO OTHOIIECHHI pc, p= U pc,
a Takxke pc u pr. 3 onpenenennst komnosuruu B ALC' u AK S cienyor
YTBEPZKICHUST:

1) eciu * = y o z, tae z — dopmyia, a y JONOJHEHNE Z JIO0 T, TO
&3(x) = &3(y) 0 &3(2);

2) eciu x =y oz, rae y u z — dopmyibl, o E3(z) = E3(y) o &3(2).

3) ecim x m y — dparmentsl dopMmys, s KOTOpbix  C Y, TO

&3(x) u &3(y) saBasitorcst dbparMenTamMu KOHMDUIYPAIWii, JJisi KOTO-
poix &3(x) C, €3(y). Hosromy ALC' T AKS.

[Tokaxkem, uro coorHomerne AKS C ALC sBisieTcss HEBEPHBIM.
[Ipenmonoxkum mporusHOe. Torya CyIecTByeT MHBEKTUBHOE OTOOparKe-
Hue §~3 : Diyres = Duryyes 2 koroporo AKS Ty ALC u AKS Cg
ALC. B AKS nomnyckaercst CyIecTBOBAHNE GECKOHEYHON BBIYUCIAMOMN
MOCJIEIOBATEILHOCTH BJIOKEHHBIX OTHOIIEHUH MEXKJTy KOH(PUTYPAIHAMU
" € Raks, i = 1,2,..., ana xoropoit 3(z1,22) € Mags X MaksVi €
N((z1, 22) € r'). PaccMoTpuM GecKoHEeTHOE Pa3PeITmMoe MHOYKECTBO KOH-
duryparmii:

{z'i=1,2,3,...&Vi([z'], = r' &e(z") = (21, 22))}.

Baech [2%], — oTHONIEHMee, COOTBETCTBYIONIEE KOPHEBOH BEpIIHHE
CTPYKTYDHOrO mpejcrasienns z2°, a e(z') — mapa xomduryparnmii, na
KOTOpblE pacuajiaercs z%, Tak 4To BbINOJHsteTcs oTHomenne [z°],. s
STUX KoHdUrypamii crpoaseymBo yreepikenne Vi > 1(27 C, z1) [4].
To ectb, MHOX)KecTBO KOH(Duryparuii B AK.S, 0-BJIOXKEHHBIX B KOH(UTY-
parmio 2!, — Geckoneunoe. I1o5TOMY HaHIETCH GECKOHEUHOE MHOMKECTBO
pasHBIX 371eMenToB D)y, o, BIOMKEHHBIX B £3(21). Smaucnmem €3(2') sp-
asercs snemeHT Dy, .. OH He MOXkeT colep:KaThb OECKOHEYHOE MHO-
JKECTBO Pa3HBIX COOCTBEHHBIX dacTell. To ecTh, NMpEeINoJIoKEHUe, UTO
AKS C ALC — He BepHOe.

IV. Iokazkem, uro AKS C SN. Oupenesum HEOOXOAUMOE JJIsd 3TO-
ro mHbeKTHBHOE oToOpaxkenue &4 : Darype — Dugy- Ilyers My =

{20,...,20,..y u My = {z{,...,2},...} — MHOMecTBa 3/eMeHTAPHBIX
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U HedjleMeHTapHbIX KoHburypamuii B AKS, a V = {v,...,v;,...} —
paspermmMoe MHOXKECTBO 3JIEMEHTAPHBIX BEPIIUH CEMAHTHIECKUX CeTeil
u3 SN. 3xech 2§ U U] IPEJCTAB/ISIOT IIycThle bparMeHThbl 3HAHUI B CO-
orBeTcTByIONUX hopmaamamax. Oupegeanm orobparkenue &y:

1) Vi(€a(27) = vi);
2) Vi(e(z}) = (21, 2%) —
— (a(z)) = ({&a(2h), &a(2*)} {(€alz"), €a(22), ¥ (2]))}));
3) dparmenram koudurypanumit Buga (x,y), rjae £ — Koudurypanus,
a Yy — OTHOIIIEHUE MeXK Ty KOH(MUIYPAIMAME, COOTBETCTBYET (par-
MEHT CeMaHTUYIECKON CeTH, COCTaBIeHHbIH u3 cetu {4 (), TOMOIHEH-

Hoit pparmenTom pebpa (€4(7), _, a(y));
4) Vr € R(&(r) = {(&a(2"), &(2?))](€a(2Y), &a(22)) € 1}).

Ecm x u y — ornomenust, 10 {4(x) u &4(y) — TakyKe OTHOIICHUS
u &z oy) = &a(x) o &(y). llycrs © u y dparment koHdbUrypanuu u
koudurypanus. Torma £4(z) u §4(y) — 910 dparment cern u cerb. Ecm
X 0y siBIsgeTcs KOH(Urypalmed, To Jjisi COOTBETCTBYIONUX (hparMeHToB
cereit {u(z 0y) = &u(w) 0 &u(y). Unaue, zoy = A u &(z) o &uy) = A
Pacemorpum ciyaait, korma x u y — 910 Kouduryparuu. Ecau 1jid © u y
sHaveHue c(x,y) onpejieieHo, To onpeseieno 3Hadenue c(£4(x),&4(y)) =
£4(2) 0 €4(y). Tipw ston &4(z 09)) = E4(x) 0 &4(y). B e w0y = A,
1o &4(x) m §4(y) — cemanTHuecKue cerH, JIst KOTOPBIX {4(x) 0 &4(y) = A.
ITosToMy sIBIISIETCSL MCTUHHBIM yTBepKAeHue Vo, y € Dy, (2 = x0oy —
£4(2) = &4(x) 0 E4(y).

Ecm x C, y tie 2,y € Diar, g, T0 §a(x) C &4(y). HHosromy AKS T
ALC.

[Tokaxkem, aro coorromenne ALC & AK S — He umeer mecra. [Ipe-
noJiokuM tiporusnoe. IlycTp §~4 — oTobpazkeHue, Jjis KOTOPOro BBIIOJI-
Hstercst ycyosue Biaoxkenus ALC T AKS. Paccmorpum cerun Y;,4 € N,
n300parkeHHble Ha PUCYHKE 5.

Jlist 9TUX cereil crpaBeInBbl yTBEPK ICHUS:

1) xaxoit cern ¥;, i € N orobpazkeHue €4 conocrasisier KoHMUTY-
parmio;

2) ecim i > 1, 10 £4(%;) € My;

3) KaxIast ceTb X;, ¢ > 1 cocraBisieTcs U3 Lj J00aBICHHEM HOBBIX
BepIINH U pEOEpP, COeINHAIONINX TAKUE BEPIITUHEI C b.
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Puc. 5. CemanTuueckne ceru Y;, 1 € IN.

Bo3MmoxkHO cocTaBiieHMe 3aJITaHHBIX CETEH C IMTOMOIIBIO PA3HBIX IIOCIe-
JIOBaTEJILHOCTEH IPUMEHEHMSI OIEPAlMi KOMIIO3HUINH, J00ABJISIONINX B
y2Ke IMTOCTPOEHHYIO YacThb CeTu HOBbie pEbpa. Torma misg ¢ > 3 mOJK-
HO CYIIECTBOBATH HECKOJILKO PA3HBIX 3HATECHMUI §~4(EZ~). CrenoBarebHO,
[IPE/INOJIOZKEHNE O CYIIIECTBOBAHUN WHBHEKTUBHOI'O OTOOPAXKEHUS 54, 1
KOTOPOro BblosiHsercs yceaosue Biaoxkenns SN T AK S, ue sepuoe. Teo-
peMa JoKa3aHa.

4. 3akJjrodyeHue

PaccmoTpennbie  Bbilie (hOpMaIU3Mbl  COCTABJISIIOT ITOCJIEI0OBATE b
HOCTbB, YIIOPSIIOYEHHYIO 110 BO3PACTAHUIO CTPYKTYPHOM U CEMaHTHIECKOI
CJIOZKHOCTH Peajim3yeMbIX B HUX (POPMATOB IpeJICTaB/IeHns 3HaHuii. Tak
LS wucnosb3syer KOHCTPYKIIMIO TPYNIAPOBAHUS MHOYKECTB B CHCTEMBI,
koTopasi orcyrctByer B APS. ®@opmamusm ALC BKIo9aeT (hOPMYIIHI,
CTPYKTYPBI KOTOPBIX He coxpansitorcs B LS. @opmanusm AK S nomycka-
€T HEOIPAHUYEHHOCTh MHOXKECTB CEMAHTUYIECKUX OTHOIIEHUM, CBI3bIBA-
FOIUX Tapbl 3HaHUil, uro He mMmeer Mecta B ALC. Hakonen, B SN Her
OrpaHUYEeHN HA KOJUIECTBO CBS3EH OT/IeJIbHBIX BEPIIUH C JIPYTUMU Bep-
muHaMu cereil. [Ipu sToM JloKa3aHHasi B paboTe CUCTEMa COOTHOIIEHUI
HE COXPAHSIETCSI, €CJIM OTPAHUIUTHCSI JIUIIb OIHUM W3 BUJOB BJIOXKEHUI.
To ecTb, 00a MpeJTIOKEHHBIX BUJIA BJIOYKEHUI SABJISTIOTCS CyIIECTBEHHBIMU.
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