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Dra pabora B cBoOeii boibieil YacTu uMeeT 0630PHLIM XapakTep. B Hell paccMOTpeHbI HEKOTO-
pble OCHOBOIIOJIATAIONINE Pe3yJIbTaThl, OJyYeHHbIe B PaMKax TaK Ha3blBaeMOW ajrebpamde-
ckoil joruku. B gacrHOCTH, 00CY2KIa10TCS (PAKTHI O B3aMMOCBA3SIX, CYIIECTBYIOIINX MEXKIy
TAKUMH OCHOBHBIMH CHHTAKCUIECKUMU 00bEKTAMU JIOTHKH, KAaK JIOTHIECKOE CJIeOBAHNE, OIle-
parus 100aBJIEeHHS CJIEJICTBUN U PEIIETKa TeOPUl JIOTUKU.

OcHOBHOE BHUMAaHWE B paboTe yaeaseTcs 0OOCHOBAHUIO TOTO (paKTa, UTO JJIsi TOTO, YTOOBI
OIIPEIEJINTD JIOTUKY CUHTAKCHYIECKH, HEOOXOIUMO U JIOCTATOYHO 3aJIaTh OJWH U3 TUX 00b-
ekTOB. JIJIst 9TOTO JeTajibHO MOKa3aHO, KaK 3aJaHMe OJIHOrO U3 3TUX OOBEKTOB IMOJTHOCTHIO
OIIpeIeJIsieT U JBa JIPYruX OObeKTa, a 3HAYUT, U JIOTUKY. A MMEHHO, IOKA3AaHO YTO OTHOIIE-
HUE JIOTUYECKOTO CJIEIOBAHUS OIPEJIEJISIET U ONEPAIUIO 100aBJIEHUs CJIEJACTBUN, U PEHIETKY
Teopwii JIOTUKU. B cBOIO odepesn, 3amanue orneparopa J100aB/I€HUsT CIEACTBUIN ONpeiesieT u
JIOTMYECKOe CJIeJIOBaHMe, U PeméTky reopuit joruku. OcobeHHO MOoApOOHO PacCMATPUBAIOT-
Csl YCJIOBHsI, KOTOPBIE SIBJISIIOTCS HEOOXOAMMBIMH U JIOCTATOYHBIMU JIJIsi TOTO, YTOOBI cemeii-
CTBO MHOXKECTB (OPMYJI MOPOXKIAIO OMEPAINI0 3aMBIKAHUST, KOTOPYIO MOXKHO TPaKTOBATH
Kak orepanuio gobasyienus: ciaejacrsuii. i sToro B pabore BBOIUTCS IOHATHE CEMEUCMEa
MmHoorcecms dopmya, obpazyrowezo pewémry meopudl. JJokaspiBaeTcs, ITO TaKOe CeMEeNCTBO
ompeessieT Joruky. Hameuarorcss BOSMOXKHBIE MTOIXO/IBI K CITOCODAM 33 TaHUs TAKUX CEMENCTB.

B zakiouenne obparaercss BHUMaHHE Ha TO, YTO HauboOJiee IOIyJIsipHbIE CUHTAKCUIECKUE
OlIpe/IesIeHHsI JIOTHK (TaKue, KaK NCYUCIIeHNs] CEKBEHIMI, ncuncsernst GppereBCcKoro TUIa, 3a-
MBIKAHUE MHOXKECTB OTHOCHTEJIBHO NMPABUJ BBIBOJA) OJMHAKOBO YCIEITHO MOYKHO IMOHUMATH
KaK OIpEJeJIeHUs] U JIOTUYECKOrO CJIEJIOBAHUsI, U OlEepaluu j100aBIEHUs] CJIEJICTBUM, U KOM-
LAKTHBIX 5JIEMEHTOB PEIIETKU TeOPHii JIOTUKH (a 3HAYUT, B CHILY €€ aJrebpanIHOCTH, ¥ CAMOi
PEIETKN TEeOpHiA).

Karoueswie cao6a: JTIOTHIECKOE ClIeIOBAHNE, ONepalins 100aBIeHns CI€ICTBUN, PEIETKA TeOo-
puil, KOMIAKTHOCTb B PENIETKAX, 3aJJaHUe JIOTUKHI
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1. Bsegenne

OTa paboTa He IpeTeH/yeT Ha KAKYIO-TO HOBU3HY M3JIaraeMbIX B Hell (haKTOB.
Muorue u3 3tux HaxToB JuOO POJLKIOPHBI, JTUO0 M3JI0KEHBI B T€X UJINU UHDBIX
UCTOYHUKAX C TOI WM WHOMN cTeneHbio 1mojapobnocru (Hanpumep, [12] u [1]).
Bunumo, mMenHo mx pazsdpPOCAHHOCTbL W He AT BO3MOYKHOCTU OXBATUTb HMX
KaK €JIMHOEe IIeJIoe, 3aTeMHss Te B3aUMOCBS3H, KOTODPBIE CYIIECTBYIOT MEXKLY
€ro JacTsiMHU. 37eCh MbI JQUM JIOCTATOUYHO UETKOE U TOJIHOE UX OIHUCAHUE.

Mpbr omuiiieM MaTeMaTUIECKUE MOJEIN TeX MOHSTHUI, KOTOPbIe HEIIOCPEI-
CTBEHHO CBA3aHBI C IMOHSATHEM JIOTUKU. l[loKakeM, B HEKOTOPOM CMBIC/IE, K-
BUBAJIECHTHOCTb 3TUX IIOHATHUNA, & TaKXKe IOKaxKeM Ty B3aUMOCBA3b, KOTOPad
BOBHUKAET MEYKJIy MOJIE/IBIO M TEMHU CIIOCODAMU 3aJaHUs JIOTUKU, KOTOPHIE BO3-
MOZKHBI B 9TOU MOJIEJIN.

Mgt He OyaeM JaBaTh OIpee/eHusT JOTUKU. JJIst TocTpoeHusT e€ POIIo3u-
MOHAIBHON MOJEIN JOCTATOYHO COTJIACHUS CO CJIEYIOMIMU (haKTaMMU.

['me 661 HU HAJIMYECTBOBAJIA JIOTHKA, B CAydae €€ HAJUIUS ITO ITPUBOIUT
K TOMY, 9TO OHA HAYMHAET HAJIMYECTBOBATH B sI3bIKE (B €CTECTBEHHOM JIU, B UC-
KYCCTBEHHOM. . . ). Hasmuane €€ B si3bIKe MPOSIBJISIETCS B TOM, UTO B HEM BO3HU-
KalOT HEKOTOPblE MUHUMAJIbHBIE KOHCTPYKITUHM, KOTOPBIM Mbl MOXKEM ITPUTTUCHI-
BaTh UCTHHHOCTHBIE OIEHKHU. DTH MUHUMAJbHBIE KOHCTPYKIIUU IPUHSATO HA3bI-
BATh 3JIEMEHTAPHBIMU MTPOTIO3UTINSMU, BHICKA3BIBAHUAMU UJIA Y TBEPIKICHUSIMH.
Kpowme Toro, B s13bIKe MPUCYTCTBYIOT KOHCTPYKIIUH, TO3BOJISIIONINE COCTABISTH
HOBBIE YTBEP2KJEHUSI U3 HEKOTOPOI'o YHC/Ia JPYTUX yTBepxKaeHnil. Takne KOH-
CTPYKIUU IPUHATO HA3BIBATH JIOTUYECKUMU CBA3KAMU. VICTHUHHOCTHBIE OIICHKHU
YTBEPXKJEHNN, COCTABJIEHHBIX C TTOMOIIHIO JIOTUIECKNX CBA30K, 3aBUCAT OT UC-
TUHHOCTHBIX OIICHOK BXOJISAIINX B HUX Iporo3uniuii. Takum oO6pa3om, morydaeT-
Csl, 9TO JUISI 33/IaHUS JIOTUIECKOTO CJIeJIOBAHUS HAM JIOCTATOTHO TaKOI MO n
S3bIKA, aI(PaBUT KOTOPOU OyHeT cojep:KaTh IepeMeHHbIe Ui IPOIO3UINH U
CHMBOJIBI JIOTUIECKUX CBS30K. JIOTHKM, A3BIK KOTOPBIX COIEPXKUT ITePEMEHHDIE
JJIsT IPYTUX 00bEKTOB, a TaK>Ke KBaHTOPHBIE CHMBOJIBI, MBI 3JIECh PACCMATPH-
BaTh He OyzueM. (XOTs U JJIsi HUX MHOIOe CKa3aHHOEe HUYKEe OCTAETCs B CHJIE. )

3aJ1a/IM Telepb TY MOJIEb S3bIKa, B KOTOPOW MbI U OyJieM OIpeIeasaTh
JIOTHIecKoe ciiefioBanne. [Ipono3uyuonasonum aspasumom OyaeM Ha3bIBaTb
rpoiiky (V, X, 1), rae V — cuérHoe MHOXKECTBO CUMBOJIOB, HA3BIBAEMBIX NPONO-
BUYUOHAALHDLMU NEPEMEHHBIMU, > — He DoJiee YeM CIETHOE MHOXKECTBO KOHEY-
HOMECTHBIX (DYHKIIMOHAJBHBIX CHMBOJIOB, HA3BIBAEMBIX NPONO3UUUOHAALHDLMU
ceaskamu andasura, a ¥ = {(,), ,} — MHOXKECTBO BCIOMOIaTEJbHbIX CHM-
BOJIOB. Besikmii TepM, mocrpoenHslii u3 cumposio asdasura (V. X, 1), Gynem
HA3BIBATH (Popmyaot. Hsviwom L OyrneM Ha3blBaTb MHOXKECTBO BCeX (POPMYyJI
asdasura (V, X, T). 3ameTnM, 9T0 pasjnyuHble sI3bIKK OY/yT OTJINIATHCS TOJIb-
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KO MHOYKECTBOM CBSI30K, W 3HAMUT, Il 3aaHUs IPOIO3UINOHAIBLHOTO SI3bIKA
JIOCTATOYHO 33/[aTh MHOYKECTBO L.

Cpasy moroBopumcst o cieayonux obosnadennsx. Ilycrs X — HekoTOopoe
muokecTBO. [locpencrBom P(X) Gylaem 0603HAYMATH MHOYKECTBO €I0 HOJIMHO-
KECTB, a IIOCPEICTBOM me(X ) — MHOXKECTBO BCEX €ro KOHETHBIX IOJMHO-
skecTB. BykBoit E 0603Ha9MM MHOXKECTBO BCEX IOJICTAHOBOK HEKOTOPOI'O (DHK-
CHPOBAHHOI'O IPOIO3UIMOHAIBHOIO si3bIKa. st ro6oit nogcranosku € € E n
moboro muokecTBa I' € P(L) mosoxum, 4ro

M) ={Y: ¢ =c(p),p T},
OIIPeJIeJINB TaKUM 06pa3oM onepayuto nodcmanosku Ha MHOXKecTBe P(L).

2. Jlormyeckoe cjegoBaHUe, onepanusa Jo0O0aBJIECHUS
CJIeJICTBUIi, pelléTKa Teopuii

Bcé, nziokeHHOE B 9TOM pasjiese, B KPATKOM Buje cojepxkurcs B [1]; 3mech
MBI U3JIOXKUM 3TH (PaKThl B PA3BEPHYTOM BHJE, CHAOIUB HEOOXOMUMBIME JIOKa-
3aTEJIbCTBAMMI.

IIycrs s3pik Ly #Hac dpukcupoan. OupenesiiM OTHOIIEHHE A02UYECK020
cnedosanus, Koropoe OymeM 0603HaYAThH ITOCPEICTBOM F, KaK HEKOTOPOE IIO/I-
MHOZKECTBO JI€KapTOBOro pousseienus Py, (L) X L, KoTopoe obiaiaer ciety-
foIuMHI cBojicTBammu: jits 00X I', A € Prin (L) n ¢ € L BepHO, uTO

Al) ¢ €T =T F ¢ (pediaekcuBrocTs);

(A1)
(A2) TCAul'F 9= At ¢ (MOHOTOHHOCTD);

(A3) TFou (V9 el') (A1) = AF ¢ (TpPaH3UTHBHOCTS);
(Ad) THp= (Ve €E) (e(T') F e(p)) (ctpykTypHOCTD).

Ecim oTHOImEHHE JIOrMYecKoro CjaemIoBaHUs HEKOTOPLIM 00pa3oM 3aJaHO, TO
3TUM MbI U OIIPEIEIMIA HEKOTOPYIO JIOTUKY L, KOTOPYIO MbI, TAKAM OOpPa30M,
[OHMUMaeM Kak napy (X, ).
Pacmmpum ornomenue F g0 ornomenust FC P(L) x L caemyronmm 06-
pasoM:
'Y o & (3A € Prin(D))(A F ).

Ucnonb3ys 910 onpeeaenne, MOXKHO TOKa3aTh, YTO OTHOIIEHNE F* Takke 00-
jganaer csoricrBamMu Al-A4.

Tenepn a5t y2Ke onpenesiéHHOM Joruku L BBeIEM onepayuro dodaeseHus
caedemeuti C ua muoxecrse P(L). s sroro mosmoxum, 91o

CT)={¢:TF p}.
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TEOPEMA 1. Onepavyus dobassenus caedcmeuti C' 410600 NponosuyuotasbHotl
ao2uku L obaadaem caedyrowumu ceoticmeamu:

(B1) ' C C(I') (sxcmencusrocms);

B2) TCA=C((I) CC(A) (monomonrocmy);

B4) (Ve € E) (e(C(I')) C C(e(I))) (ecmpyxmyprocmo);

(B2)

(B3) C¢(C(I")) =C(I") (udemnomernmmocmy);

(B4)

(B5) ¢ € C(I') = (A € Pin(I)) (¢ € C(A)) (Ppunumaprocmn).

HOKABATEJBLCTBO. IlynkTer Bl u B2 menocpenctBento ciie1yioT U3 MyHKTOB
Al u A2 coorercreentno. @unurapuocts C' (myHkT B5) cieyer us omnpe/ese-
HUs OTHOIEHusT .

(B3) Ilycrs ¢ € C(C(T)). Cunenosaresnbho, C(I') F¥ . Torua, B cuiy
TpausuTuBHOCTH Y, ostyaum, ato ' H¥ . Ilocnennee, B cuity onpejeneHus,
osnavaer, 4yto ¢ € C(I'). ObparHOe BKIIOYEHHE CJlejlyeT U3 MOHOTOHHOCTH.

(B4) Tlycts ¢ € ¢(C(T')), To ecth, cymecTByeT Takas (opmysia ¥, 9To
p=c() uy € C(T). locnennee, B cusy onpejiesienus, o3nadaer, 4ro [ H 1.
Tax xak orHomenne F crpykrypmo, to €(I') F* e(v), a snauaut, ¢ € C(e(I)).

O

MuoxkectBo C(&) HA3BIBAEM MHOIHCECTEOM Masmosozudl joruku L. B cu-
JIy CTPYKTYPHOCTH, OHO 3aMKHYTO OTHOCHTEJIHLHO JIIO0OMH TI0JICTAHOBKY.

MuoxkectBo dhopmyn I 6ygeM Ha3BIBATD 3AMKHYMbIM MHOICECTNGOM WA
meopueti aozuxu L, ecru C(I') = T'. Takum o6pazom, jijist JTE0O0T0 MHOKECTBA
dbopmysnr A muOKecTBOo C'(A) siBISIETCST TEOPUEH, IPH 9TOM JIEMEHTBI MHOYKE-
crBa A Mbl GyjieM HasbBaTh axcuomamy reopun C(A). OGo3HATIM MHOXKECTBO
Bcex Teopmii joruku L mocpeactsoMm Th.

TEOPEMA 2. Mmnoowcecmeso ecex meoputi nexomopoti aoeuku L obpasyem noa-
nyro oepanusernnyro pewémry (Th,V,A), omuocumervro onepaui

cr)voa)=cTuA), c)yncA)=cIT)ync(a)
U 8 obwem cayyae
\Vic@) ien=c(J{Ti:ien), \N{CIT:):iel}=(|{CT:):iel}

Ha smoti pewémxe pewémounviti nopadokx coenadaem ¢ OmHOWEHUEM BKAI0-
wenus C. Haubosvwum saemenmom (Thy\V,A) sasasemea L, a naumenv-

wum C (D).
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HokazaresnbcrBo npusejsieno B [2, ¢. 10, Teopema 4.1]. Bamerum, aro ono
HCIIOJIL3YeT TOJBKO cBolicTBa B1-B3.

[Tockosibky B pemérke Teopwuii omepariusi A COBIIaAET C oreparmei M, To
Jajiee Ty peréTky oyuem obosuauars (Th,V,N).

OnHOMECTHAST Ollepalys, 3aJaHHasi Ha HEKOTOPOM CEeMeiCTBe HEKOTOPBIX
MHOXKECTB, YIOBJeTBOpsoas ceoiicrsam B1-B3, Hazwiaercss onepamopom 3a-
movkarus. (Takum obpasom, omeparop job6aBjieHUsT CII€JACTBUI sIBIISIETCS Olle-
parnueii 3aMbIKanus Ha MHOXKecTBe P(L).)

Bynem ropoputh, UTO ceMeiicTBO MHOXKeCTB X 00pasyeTr cucmemy 3ambvi-
kanud (closure system), ecsm jyist mo6oro ero nomacemeiictsa )Y C X BepHO, 9TO
Y € X. U3 Teopembl 2 ciiefiyer, 9T0 BEPHA

TEOPEMA 3. Mmnoowcecmeo Th ecex meoputi nexomopoti sozukyu L obpasyem
cucmemy 3aMolKaHU.

OmnepaTop 3aMbIKAHHs HA3BIBACTCSH AA2E0PAUYECKUM, €CJIU BBITOJHSAETCS
pasercTBo C(X) = J{C(Y) : Y € Prin(X)}.

JIEMMA 1. Onepamop dobasaerus caedcmseuti ABAAEMCA AN2EOPAULECKUM.

,ZLOKASATEHI)CTBO.

[Iycts I' — 310 Geckoneunoe mHOKecTBO opmysa. domyctum, uro ¢ €
C() n ¢ & C(A) pna moboro A € Py, (I'). Torna oneparop C ne sBisgercs
UHUTADHBIM.

B cny monoronnoctu oneparopa C, st mo6oro A € Py, (I') BepHO, uTO
C(A) € C(T), n snaunt, [ J{C(A) : A € Ppip(I)} C C(I). O

DJIEMEHT @ MOJHON PEMETKN HA3BIBACTCS KOMNAKIMHOLM, €CTI JJIsl BCIKO-
ro MHOXKecTBa X 3J€MEHTOB 9Toii pemérku BepHo, uro a < \/ X = (Y €
Prin(X))(a < VY). Penrérxa nazpiBaercs atzebpaureckoti, €C/Ii OHA sABJISETCS
IIOJIHOM U JIIst JII000T0 €€ 3JIeMeHTa @ CYIIECTBYEeT TAKOe MHOXKECTBO KOMIIAKT-
HBIX 3j1eMeHTOB Z, ut0 a = \/ Z. UsBectHo (u3 |2, c¢. 11, Teopema 5.1]), uro
PEWEMKA 6CET 3AMKNYMBIL MHOHCECTE AAEOPAUYECKO20 ONEPATNOPE 3AMbBIKA-
HUA ABNAEMCA AN2E0PAULECKOT.

TEOPEMA 4. Pewémxa (Th,V,N) ecex meoputi nexomopot aoeury L asasem-
ca anzebpauneckoti. MHostcecmso 6cex €€ KOMNAKMHBLL IAEMEHMOE COBNAJAEM
€ MHOMHCECTNBOM KOHEUHO AKCUOMGTMUSUPYEMBLT Meopull.

Teopema Henocpeicreerto cieayer u3 Jlemmvbr 1 u Teopemsr 5.1 u3 [2].

Js xaxk ot mogcranoBku € € E Oymem HaswbIBATDL oOpauieHuem nodcma-
HO6KU OJJHOMECTHYIO OIIEPAIINIO, 3aJlaHHY0 Ha MHOKecTBe P (L), KoTOpast KaxK-
JIOMy MHOXKeCTBY [’ cTaBUT B COOTBETCTBHE €0 IIPOOOPa3 IpU OTOOPAXKEHUH E.
O6o3Havars 3Ty onepamuio oyaem € . Takum ob6paszom,

e D) ={p:pe L, (T eD)(=c(p)}
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TEOPEMA 5. Ecau onepamop samvikanus C Asasemea cmpykmypHoLM, mo
pewémra scex ezo meopudi (Th,V,N) 3amMKHymMa omHocumesvHo 00pauyenua
nodcmanosku, mo ecmu daa aroboti meopuu T € Th eepro, wmo e 1(T) = {p:
e(p) €T} € Th.

JlokazaTesbCcTBO 9TOr0 yTBEp:KIeHus npuseneno B [3, ¢. 14, Jlemma 3.4].
Tam ke coobaercsi, 9To 10T pesyabrar noiayden P. Cymko (R. Suszko).
Cremytoree yTBep:KIeHIE HEITIOCPEACTBEHHO CJIEAYET U3 IMPEIbIIY X,

TEOPEMA 6. Mnuoorcecmeo ecex meoputi Th 21060t npono3uyuonasvbtol A0-
euxu L obaadaem caedyrowumu ceoticmsamu.:

(C1) Th obpasyem noanyro oeparuuennyro pewémry (Th,V,N), pewémounvil
nopadox Ha KOmopotl coenadaem ¢ OMHOWEHUEM BKAIOYEHUL, HAUOOND-
wum anemermom amoti pewémru aeasemes L, a naumernvwum C(D);

(C2) Th obpasyem cucmemy 3amvikaruii;
(C3) wmmoorcecmso Th 3aMKEHYMO 0OMHOCUMEAHO 00PAULEHUA NOOCTNAHOBKU;

(C4) pewémxa (Th,V,N) asasemcs anrzebpauieckoti u MHOHCECMBO BCET €
KOMNAKMHBLET IAEMEHMOE COBNANAETN, C MHONCECTNEOM KOHEUHO GKCUOMA-
MU3UPYEMLT Meopul.

Taxum obpazoM, 3a/1aHue OTHOIIEHUsT JIOTUIECKOTO CAeI0BaHUS HEKOTOPOi
IIPOIIO3UITNOHABLHOM JIOTUKHU OIIPEJIEJISIET U OLEPAINIO JI00aBIEHUS CJIeICTBAN
9TOI JIOTUKH, U PEMIETKY €€ TeOpHil.

3. Omnepaius g00aB/IeHUs CJIEACTBUII U JIOTUIECKOE
cJeJoBaHNIeE

ITycTs HEKOTOPBIM 0OpasoM Ha MHOXKeCTBE Pfripn(L) olpelesena CTpyKTypHAs
orepalys 3aMbIKaHUAA C’, ro ectv Cf ob6nanaer csoiicrBamu B1-B4. ITocpen-
crBoM omneparun C7 onpemesm Ha MHOXKECTBE Ptin(L) x L orHOmEHHE - Cite-
JyIommM 00pa30M: JjIs JII000r0 KOHEYHOTO MHOXKecTBa popmysa I' mosroxkum,
YTO

I'Fyoeped/ (D).

TEOPEMA 7. Omnowenue = obaadaem ceoticmsamu Al-A4.

JOKA3BATEJILCTBO.
CeoiictBa Al, A2 u A4 cienytor us ceoiicte Bl, B2 u B4 coorBercTBeHHO.



Jloruka, euHCTBO B TPEX JIUIIAX 15

(A3) Iycts I'A € Ppin (L), ' @ u (Vi € T) (A F ). Takum o6pasom,
umeem, uro ¢ € C/(T') u T' € C/(A). B cuty MOHOTOHHOCTH HOJIYHAEM, HTO
CH() € CH(CT(A)). Orciona, B cuty unBomoTHBHOCTH, caeayer, uro Cf (I') C
CT(A). Tax xak ¢ € C/(T), 10 p € C/(A), u smaunr, A F . 0

Taxmm 06pason, 3a1as oneparmio CY | MbI 3a1amm n HekoTOpYIO JIOTHEKY L € OT-
HOIIIEHUEM CJIeloBaHus . EcrecTBeHHBIM 00pa3oM MbI MOXKEM PaCIPOCTPAHUTD
oTHOIIeHuE - 10 orHomenus H*, BBecTu oneparop pobasienus ciaeactsuit C' u
onpejie/uTh pemérky reopuit (Th, V,N).

Ho Mbr mmeem u Apyryio BO3MOXKHOCTH, KOTOPOH U BOCIIOJIb3yeMcsa. MbI
MOZKEM pacipocTpanuTh oneparmuio Cf mna Mmoxecrso P(L) 1 mOIyIUTH HEKO-
Topyto onepanuio C’, eciin onpeie/IuM HOC/IeIHIOI CJIe/Iy oMM 00pa3oM:

p € C'(1) & (3A € Prin(I)) (¢ € C7(A)).

JIEMMA 2. C' =C.

JOKABATEJTBCTBO.
st Toro urobn! jokazarh pasencTso O = C, HEOGXOAUMO HOKA3aTh, YTO
Jutst gnioboro muoxkectsa dbopmys I seimosasiercs pasencrso C' (') = C(T).

D710 000CHOBBIBAETCS CJIEAYIONIEH EIOIKON SKBUBAJEHTHOCTEN:
peCl) el e (A ePr,(I)(AF @) &

& (A € Prn(D)(p € C1(A)) & p e C(D).

U3 sroit temmbl n onpenenenus C' HEIOCPEICTBEHHO CIIEyeT

TEOPEMA 8. Onepayus C, onpedesénnan caedyrouwum o6pa3om:
p € C) & (34 € Prn(D))(p € C1(A)),

aeanaemcea onepavuets dobasaenus caedecmeut aoeury L.

Terneps orpejiesiuM oTHOIIIEHUE F¥ CJIeIyIOIIUM 00Pa30M:
' o pec().

Takum 006pa3oM, e MbI ONPEJIEIUIA ONEPAIUIO IPUCOEIUHEHUsT CIIeI-
creuit C7 (wmm C'), To STEM MBI OIPEIETIIN U HEKOTOPYIO JIOTUKY L, KOTO-
pYIO MBI Teneps nonuMaeM Kax mapy (5, CF) (wm (X, C), uro B mamnom ciyuae
9KBUBAJIEHTHO).
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4. Pemmérky MHO>KECTB U ollepaliis 3aMbIKaHUs

[TycThb ompejieieHO HEKOTOpoe ceMeficTBO MHOzKecTB ¢dopMys T, KOTopoe co-
JIEP?KUT MHOYXKECTBO £ 1 HEKOTOPOe HauMEeHbIIee 110 BKJIIOYEHUI0 MHOXKECTBO L.
[Tycrs na T onpesenenst oneparmn V i A Takum obpasom, arto (7, V, A) obpasy-
€T MOJIHYIO PEelETKY, B KOTOPOil OTHOIIEHHE PEHIETOYHOrO HOPSIKA COBIAIAET
¢ orHoleHneM BKJrodenus. [lo permérke (7,V,/A) onpejennM Ha MHOXKECTBE
P(L) oneparuio C' ciepyromumM 06pa3oM:

CT) =N\{e: @7, Ca}.

(Hasee B 3TOM myHKTE 11071, T MBI OyJIeM MOHUMATH CEMEHCTBO MHOXKECTB, 06-
JaJaroIee yKa3aHHbBIMI CBONCTBAMU. )
Hermocpencreenno u3 onpesenenns C cieayer

JIEMMA 3. EcauT € T, mo C(I') =T.
3 onpenenenus C' U HOJTHOTHI PEINETKU CJICJLyeT
JIEMMA 4. Jlas ao6ozo T' € P(L) sepro, wmo C(I') € T.

N3 cBoiicTs oreparuit V U A OTHOCUTEIBLHO PEIMIETOYHOTO HOPSIIKA U TOTO
dakTa, YTO OH COBIIAJAET C OTHOIIIEHUEM BKJIIOUEHUS, CJIEyeT

JIEMMA 5. Jlas mobozo X C T eepro, wmo ANX C(X u X CV X.
Taxrke IPAKTHIECKN U3 OIPEJIEJICHUS CIe/yeT

TEOPEMA 9. Onepavusa C obaadaem ceoticmsamu B2 u B3.

JOKA3BATEJLCTBO.
(B2) ITycrs I', A € P(L) u I' C A. Torna numeeM BKIIIOUCHHE
{®:AC P} C{V: I C ¥} U3 nocsieHero moryIuM, 4ro

N{T:TCu}c \{2:ACD}

a s1o n oznadaer, yro C(I') C C(A).
CrotictBo B3 cnemyer uz memm 3 u 4. O

SameTnm, 9To B 001IEM cirydae cBoitcTBo Bl s onmepanuu C' He BBITIOTHSI-
ercst. JIj1st ero BBIOJIHEHUST HEOOXOAUMO OTpeboBaTh, 4T00bI pemérka (T, V, A)
Y/IOBJIETBOPSIJIA yCJIIOBUIO

(C) dan 06020 mnooicecmea dopmya I' sepro, wmo
FCA{®:PeT, T Cd}

Eciu pemérka (T, V, A) ynosiersopsier ycaosuto (C), To onepanus C' 06-
aagaer ceoiicrBamu B1-B3. Torma us nokasarenbcrsa Teopemsr 4.1 B [2], ¢
yuaérom JlemMMbl 3, U3BJIEKAETCS OKA3ATEIHLCTBO CJIEAYIONIEro (pakTa.
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TEOPEMA 10. Ecau pewémxa (T,V,\) ydosaemesopsem ycaosuro (C), mo ona
ABAACMCA NONMOTE PEULEMKOTE 3AMKEHYMBIT MHOHCECTNE ONEPATMOPA 3AMBIKAHUA
C. IIpu smom onepavuu NV u A onpedeasromes na et caedyrouum obpasom:
ons mobvx T, A €T,

F'VA=C(TUA), TAA=TNA

U 68 obuwem cayyae

VTiien=c({Ti:ien), \N{Tuzie I} =({Tu:i eI},
2de CT)=({®:2eT,I' C D}

3aMeTnM, 9TO U3 TEOPEMBI CJiejlyeT, 9To Jijist jroboro X C T

Vrx=e:2eT, [Jxrca}

Kak wusBecruo ([6], c¢. 57, Teopema 1.1), BepHO cilejytoiiee yTBEpXK-
JIeHIE.

TEOPEMA 11. Kaowcdas cucmema samwvikaruts X C P(L) onpedeasem onepa-
mop samuvikarua C' ma mrootcecmee L co2aaCHO CALOYIOUEMY NPLBUAY:

CT)=(){e:®e7,I C}

Obpammno, kastcoviti onepamop damvikarnus C nwa L onpedeasem cucmemy 3a.mbi-
karnut X = {C(I') : I' C L}. Onpedeaénroe maxum obpasom coomsemcmeue
MENCAY CUCTNEMAMU 3AMBIKAHUT U ONEPAMOPAMU 3GMBKAHUT 63aAUMHO 00HO-
3HAYHO.

N3 Teopem 10 u 11 ciemyer

TEOPEMA 12. Jlasa arbozo cemeticmsa mmoocecme gopmya X C P(L) caedy-
0ULUE YMEEPHCOEHUA IKEUBANEHTHDL.

(D1) Ecau X codeporcum mmoorcecmso L mo, na X MoocHo onpedesums one-
ayuu Vo u A maxum obpasom, 4mo 06Pasyem NoAHYI0O PEULEMK
Vou A 6 ) X,V, ) 06
no exatouenuto, Komopas obaadaem ceoticmsom (C).

(D2) Cewmeticmso X obpasyem cucmemy 3amuiKaHU.

(Crout umers B BuLY, uTo (| & = L, 171€ (| @ — 1IepeceveHne IycToro cemMeiicTsa
MHOKECTB. )

Bynem rosopurs, uro pewémrka cemeticmsa mnoocecms (X, V,A\) onpede-
AAEM onepamop (onepayuIo) 3aMuKaHuA, ecim ceMeiictBo X obpasyer cucremy
saMblKaHuil. B nanbreiimem rakyio pemérky Mol 6ygem obosnadars (X, V,N).
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OmepaTop 3aMbIKaHUsI, OIPEIEJIEHHBIN 3TON PEmETKO, Oy1eM Ha3bIBaTh ecime-
CMBEHHDIM ONEPATOPOM 3AMBIKAGHUA PEULETIKU.
PaccmoTpum Tenepnh onepariuio oOpalneHust MoACTAHOBKH.

TEOPEMA 13. Ilycmv T 3aMKHYMO 0OMHOCUMEABHO 00PAWEHUSL NOICMAHOSKU
u pewémra (T,V,N) onpedeasem onepayuto samvkarus C. Toeda C obaadaem
ceoticmeom B4.

JOKA3BATEJILCTBO.

Brimouenue £(I") C C'(e(I')) Boinonusiercs B cuity Bl. Tak kak obparnenue
I10/ICTAHOBKU MOHOTOHHO (OTHOCHTEJILHO BKJIIOYEHHUS), TO 9TO BICYET BKIIIOUE-
ane e (e(T)) C e H(C(e(T))). TlockombKy /ist OOpAIEHHST TIOICTAHOBKH BEP-
no, aro I' C e~ 1(g(T)), To T' C e 1(C(e(T))). Takum obpasom, mmeeM, 9TO
C(T) € CeHC(e())))-

MuozkecTBO T 3aMKHYTO OTHOCHTEJILHO OODAIEHHs! [TOJCTAHOBKY, U 3HA-
aut, e 1(C(e(T))) € T. Torma C(e~1(C(e(T)))) = e~ 1(C(e(T))). Cnenosaresn-
no, C(T') C e71(C(e(T))). Tak Kak omepaIst OACTAHOBKE MOHOTOHHA OTHOCH-
TesibHO BKJIoYenus n Bepro pasenctso £(eH(T)) = T, To e(C(T)) C (C(e(1))).

O

13 TeopeMBl CIIEYET, YTO ecAl cemelicmeo muoocecms T 3amKuymo om-
nocumenvro obpausenus nodcmanosku u pewémxa (T,V,A) obaadaem c60i-
cmeom (C), mo naumernvuwee mrostcecmeo pewémru ( muosicecmeo L) samrmy-
MO OMHOCUMENLHO 6CET NOICMAHO60K, TTOCKOIbKY L = C(2).

5. KomnakTHOCTh 1 (PMHUTAPHOCTH

Beiire MbI TOKa3a/11, 9T0, OMPEJIEINB HEKOTOPOE CEMENCTBO MHOXKECTB (hOPMYJI,
obJ1atarolee HyKHBIME CBOMCTBAME, MBI OIPee/IsieM U CTPYKTYPHBII omepa-
Top 3aMmbikaHus. OTHAKO 3TUX CBOMCTB HEJIOCTATOYHO, YTOOBI MbI MOTJIU ITOHU-
MaThb 3TOT OIEPATOp 3aMBIKAHUsT KaK olepaluio gobasjenns cieiacteuii. Ore-
pamusi J00aBJIeHUsT CJIEICTBHIl 0OJIaaeT CBOMCTBOM (PUHUTAPHOCTU, TO €CTh
OIIPeIeJIEHHBIN CeMEHCTBOM MHOYKECTB OIIEPATOD 3aMBIKAHUSI JOJIKEH OBITH aJ-
rebpanIecKuM.

OkasbiBaeTcsl, 9TO TpeOOBaHUSI areOPanTHOCTH PEITETKH MHOYKECTB HeJI0-
CTATOYHO JJIs TOTO, UTOOBI €€ eCTeCTBEHHBIN ONepaTOp 3aMbIKaHUs ObLI aJj-
rebpandeckum. [Ipumep anredpantdeckoil peméTku ceMeiicTBa MHOXKECTB, €CTe-
CTBEHHBII OIEPATOD 3aMBIKAHUS KOTOPOH aJIredpanviecKuM He SBJISI€TCS, IPHU-
BesiéH B |4]. Hizke MBI yKazkeM HEKOTOpPbIe KpUTEPHHU, HEOOXOMMbIe Il ajreo-
PAMYHOCTUA €CTECTBEHHOI'O OIEPATOPa 3aMBIKAHUS, OIPEIEJEHHOIO PEIETKON
MHOYKECTB.

[Iycts T C P(L) — HEKOTOpOE CEMEHCTBO TMOIAMHOXKECTB, 0bpasyromiee
perérky 1o Briodenuto (7, V,N) ¢ ecrecTBeHHbIM oniepaTopoM 3aMbikanust C'.
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Byzaem roBoputs, 4T0 HEKOTOPEIi 971eMenT I € T Koneurnonoposcoén (konedano
AKCHAMATU3UPYEM ), €CJIU CYIIEeCTBYeT Takoe KoHeunoe MHOxkecTBo A C L, urto

I = C(A).

JIEMMA 6. IIyemo T C P(L) — nexomopoe cemeticmeo noommodrcecms, 06-
pasyrowee pewémry no skaroveruto (T,V,N) ¢ ecmecmsenmvim onepamopom
samvikarus C, u T — xomnaxmuod anemenm pewémru. Tozda I konewnono-
POXHCOEN.

JOKABATENBLCTBO. Pacemorpum muoxecTBO X' = {B @ B € Py (')} 1 mmo0-
xkectBo B = {C(B): B € Ps,(I')}. Tak kax I' = JX u | JX CUB C C(UB),
To, B cuity Teopembr 10, I' C \/ B. ITockosbky ssement I siBjisiercst KOMIIAKT-
HBIM, TO CYIIECTBYeT Takoe Kouewnoe mojcemeiictso {C(Bi),...,C(B,)} C
B, ato I' C \{C(By),...,C(By)} = C(U{C(B1),...,C(By)}). ockomub-
ky C(U{C(B1),...,C(Bn)}) = C(U{Bi,-..,Bn}), To nmomyuanm, aro I' C
C(U{Bi,-..,Bn}).

Hust mo6oro 1 < ¢ < n BepHo, uro B; C I', u 3uaunr, | J{B,...,B,} CT.
[Monyuaem, aro C(|{Bi,...,Bn}) C C(T') = I'. Takum ob6pasom, nmeeM, 4TO
I'=C(U{Bi,...,Bn}), tne U{Bi,...,Bn} — KOHeUHOE MHOKECTBO. O

CemeiicTBo MHOXKECTB X OyieM HA3bIBATD HANPAGAEHHDIM, €CITH JIJIsl IO~
ooix A € X u B € X, cymectyer Takoe C € X, uro AU B C C. Byznem roso-
PHUTB, 9TO CEMEHCTBO MHOXKECTB X 3AMKHYMO N0 005e0UHEHUI0 HANPABAEHHBLT
nodcemeticms, eCy Jjist JTIOOOI'0 HEILyCTOr'O HAIIPABJIEHHOrO IojceMeiicrBa M
BepHo, uro (JM € X.

TEOPEMA 14. ITyemwn cemeticmseo muoocecms T C P(L) obpasyem pewémry
(T,V,N). Tozda caedyrouue ymeeprcoenus SKEUSANEHMHDL.

(E1) Ecmecmeennviti onepamop samvikanus pewémxu (T,V,N) asaaemcea anr-
2e0pauMeCcKUM.

(E2) Pewémxa (T,V,N) samruyma ommnocumesvio 006edunenus € Hanpas-
AEHHBLT nodcemeticms.

(E3) Bce koneunonopostcoénmnvie ecmecmeentvim onepamopom 3aMulKaGHUAL De-
wémxu (T,V,N) MHOHCECTNBA ABAANMNCA KOMNAKIMHOMY INEMEHMAMU
Mot peuweEmMKU.

JOKABATENBCTBO. Cuenyer u3 Teopemsrt 1.2 (6, ¢. 59-60]), JTemmer 3.1 (|1,
c. 27-28]) u Jlemmbl 6 Hacrosimieil paboTHI. 0
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6. Pemérka MmHOXKecTB (HOpMyJI KaK pelIéTKa Teopuii

Byumem rosopurhb, 4ro cemeiicrBo MHOXKECTB hopMmys T obpasyem pewémxy
meopudl, ecyii OHO 00JIaZAeT CJAEAYIOIUME CBOCTBAMU:

(F1) T o6pasyem noaryro ozparuuenryro peweémxy (T, V,N), pewémouroiti no-
PAJOK 1A KOMOPOU cOBNAJAEM ¢ OMHOWEHUEM BKAMOUEHUA; HAUOOADULUM
anemenmom Imol pewémru asasemcs L;

(F2) cemeticmeo T samxnymo omuocumesvro 066edunerus e HanpasAeHHbLT
nodcemeticme;

(F3) cemeticmeo T s3amrnymo ommuocumenvro obpausenus nodcmanosru;
(F4) cemeticmeo T obpasyem cucmemy 3amvikanu.

TEOPEMA 15. Ecau cemeticmgo mmoorcecms dopmya T obpasyem pewémry
meoputi, mo ono onpedeasem Hekomopyro so2ury L.

JOKABATEJILCTBO. B cumy Teopem 12 m 10, 3TO cemeiicTBO ompesesisieT ecTe-
CTBeHHBII omneparop 3ambikanuss C, u OH yjoBJjieTBOpsieT cpoiicrBam B1-B3.
B cuny Teopemsbr 13, stor oneparop obsiagaer coiicrBom B4. B cuny Teope-
MBI 14, 3TOT OTIepaTop 3aMbIKAHUSI SIBJISIETCS aJreOpandecKuM U, CJIeJOBATEIHEHO
(4TO HECJIOXKHO JIOKa3aTh), obagaer ceoiictBom B5. Takum obpasom, omepa-
Top C 00J1a/1aeT BceMu CBOMCTBAME OIIePAIUU JOOABIEHUS CJAEICTBUIM, & 3HATUT
(M. myHKT 3), olpejesisieT HeKOTOPYIO JIOTHKY L. 0

Tenepb MbI MOXKeM NOHMMATh JIOTHKY L Kak napy (X,7), rne T — ce-
MeHCTBO MHOXKECTB (hOPMyJ1, 00pas3yIolee pemeTKy TeOpHil.

BameTum, 9To cemeiicTBO T olpejiesisieT TaKXKe U OTHOIIEHUE JIOTUYIeCKO-
ro CJIeJI0OBaHMsl. DTO OTHOIIEHHE MOXKHO 33JIaTh, HAIIPUMED, TakK »Ke, Kak U B
nynkre 3, paccmorpes onepanuio C' I BCeX KOHEYHBIX MOAMHOKECTB. Takum
00pa3oM, JIOTHKY, 3aJJaHHYI0 CEMEHCTBOM MHOXKECTB (OpMyJT T, MBI MOYKEM TIe-
peonpezenuTsb u Kak napy (X, C), n kak napy (X, F).

7. OTHoOIIIeHNe BKJIIOYEHUS B PENIETKE TEOPUil M MoAperiéTKa
KOMITAKTHBIX 3JIEMEHTOB

O6parumM Tenepb BHIUMAHHE HA TO, YTO YCTPONCTBO PENMIETKU TEOPUNl BCAKOM
IIPOTNIO3UITNOHAJIBHON JIOTUKU 3aBUCUT OT yCTPOICTBA MOJAPENIETKN, COCTOIIE
13 BCEX €€ KOMIIAKTHBIX 9JIEMEHTOB W MHOXKecTBa L.

[IycTs cemeiicTBO MHOXKeCTB opmya T obpasyer peIéTky Teopwuii
(T, V,N). Obosznaunm mocpecTBoM K ceMeiicTBO MOJMHOYKECTB, COCTOSIIIEE U3
BCEX KOMIIAKTHBIX 3JIEMEHTOB 3TOW PEMIETKH W MHOXKecTBa L, TOCPEJICTBOM
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<IC, V, ﬂ> 0603HATINM 0OPA30BAHHYIO SJIEMEHTAME 9TOTO CEMENCTBA MOAPEIIETKY.
Bamerum, uro pemérka (I, V,N) He sABJsIETCs MOJTHOIA.

CBoiicTBa PEIIETKA TEOPHIl IOJHOCTHIO OIPENE/ISIIOTCST CBOMCTBAMU OTHO-
[IeHNsT BKJIIOYEHUS, CYIIECTBYIONNMHI MeXK 1y Teopuamu. [lokaxkeMm, 9TO OTHO-
nieHue BKoYeHus permérku (7, V, M) MOJHOCTHIO OIPEJIe/IsieTCsl OTHOIEHUEM
BKJTIOUEHUSI, OIIPEJIEJIEHHBIM JJI1 €€ KOMIIAKTHBIX 3JIEMEHTOB.

JL1st KOHEUHO aKCHOMATH3UPYEeMbIX Teopuil 910 oueBuano. [Iycte I' u A —
HEeKOTOpbIe MHOXKecTBa (popmyst. Tak kak C' — ajredbpanveckuii omepaTop 3a-
MBIKaHIs, TO BemosHsaorcs pasercrsa C(A) = J{C(X) : ¥ € Pyin(A)} n
C(I) = U{C(E) : E € Pin(I')}. Beemém caemyionme obosHadenus: D =
{C(X): 2 ePtin(A)}uG={CE): E € Psin(I')}. Bamernm, uro DUG C K.
TEOPEMA 16.

C(A) C O(T) & (VS € Ppin(A))(TE € Pin(D))(C(T) C C(F)).

HOKABATENLCTBO. [Iycts C(A) CC(I'), C(X) e DuX ={p1,...,on}. Jua
moboro 1 < ¢ < n cymecrByer =Z; € me( ) takoe, uro ; € C(Z;). Takum
obpazom, C'(X) CC(E1U...UE,), tme E1U...UE, € Prin().

)-
UD c UG = C(T). O

N3 sroit TeopeMbl cieayeT

TEOPEMA 17.
C(A) =C[) < (VX € Prin(A))(FE € Prin(1))(C(X) € C(5)) u (VE €
Prin(I)(3X € Prin(A))(C(E) € C(X)).

[Tepeitném k ciemytoreit Teopeme.

TEOPEMA 18.
C(A) c CT) & (VE € Prin(A))(FZ € Prin(T)(C(X) C C(E)) u (IE €
Prin(I)(VE € Prin(A))(C(E) £ C(X)).

JJOKABATENBCTBO. [Iycrs Bepro Brimovenne C(A) C C(I'). Tak kak C(A) C
C(T") skBusasento tomy, uro C(A) C C(T') u C(A) # C(I'), To ycaosue o
ToM, 410 (VE € Prin(A))(3IZE € Prin(I))(C(X) C C(E)) mokasbiBaeTcs Tax ke,
KaK U B JioKa3aTesbcTBe Teopembr 16.

Tak kak C(A) # C(T'), o cymecrsyer takast dbopmyia ¢, aro ¢ € C(I') n
¢ ¢ C(A). Ilepoe o3Ha4aeT, ITO CYIIECTBYET TaKOoe MHOKECTBO Z € Py (I'),
aro C(¢) C C(E). Uz Toro, uro ¢ ¢ C(A), ciexyer, 4ro st JHOOONO MHO-
xkectBa X € Prin(A) Bepno, uro C(p) € C(X). Takum obpasom, Jyist 106010
Y € Prin(A) Bepro, uro C(E) € C(X).
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[TycTh Teneph BBIOIHAIOTCS YCJIOBUSI IPABOi 9aCTU YTBEPIKIEHUST TEOPe-
Mbl. 13 nepsoro yenosust cienyer prioderne C'(A) C C(T'), a uz Broporo —

nepasencrso C(A) # C(I). O

TEOPEMA 19.
C(A) Z CT) & (3 € Prin(A))(VE € Prin(I))(C(X) € C(F)).

JOKA3ATENBCTBO. Ilycrs C(A) ¢ C(I"). Torga cymecrByer Takas dbopMmyia
@, aro ¢ € C(A) u ¢ ¢ C(I'). I3 nepBoro ciejyer, 4To CyIIeCTByeT TAKOe
MHOKECTBO X € Prin(A), uro C(p) C C(X). Torma us Toro, uro ¢ ¢ C(I'),
ciestyer, 4To jijis Jiroboro 2 € Py (I') nmeer mecro cremytomuii dbakr: C(X) €
c(2).

IIycrs Temeps BepHO, 4T0 (X € Ppin(A))(VE € Prin(I'))(C(X)  C(F)).
Torna C(X) € C(I'), n 3uaxmr, C(A) € C(I). O

N3 npuBeaéuubIx HAKTOB CAeIyeT, 9TO /I 3aIaHus PEIIETKNA TeOpuil 10~
CTATOYHO 33JIaTh IMOJIPENIETKY €€ KOMITAKTHBIX JIEMEHTOB.

8. 3akJrouyenue

Takum 06pa3oM, B ONIpeJeJEHHON HaMU (BO BBEJEHHMU) MOJIEJU [IPOIIO3UIIO-
HAJILHOT'O SI3BIKA [10J1 JIOTHKOI MBI MOYKEM IIOHIMATD oy u3 nap: (X, ), (X, C),
(2, T). Oanako 9TOro Kaxk pa3 n He CTOUT JeJIaTh.

Omnowenue A02UNECK020 CACDOBGHUA, ONEPAUUA J00aBAEHUA CAeICEUl
u pewémra meopudl SIBISIOTCA OCHOGHBLMU CUNMAKCUNECKUMY CMPYKMYPAMU
MIPOTTO3UITHOHAIBHON Jornku. Hasiane sioruku TpebyeTr nx O JHOBPEMEHHOTO
[PUCYTCTBHS.

[Tpu 9TOM MX TOJOXKEHUE B PSITy CUHTAKCUIECKUX OOBHEKTOB, CBI3AHHDBIX C
JIOTUKOH, yHUKaJIbHO. Kax Mbl BUe/N BBINIE, 3aJaHUe XOTS ObI OJHOTO U3 3TUX
TPEX OOBHEKTOB OHO3HATHO OTPEIETISIET JIOTUKY, 8 3HAYUUT, U JIBA OCTABIITHXCS.
To ecth 3a/1aHIe JOTUKH TOCPEJCTBOM, HAIIPUMED, PEIIETKHA TEOPUil O3HATAET,
YTO MBI TAKIKE OMPEIC/TIIN 1 TOTHIECKOE CIIeJIOBAHIE, U OTIEPATIAIO JOOABICHIS
ciencrBuit. TakuM 06pazoM, ¢ TOYKH 3PEHUsT OTIPEIC/ICHUsT JIOTUKH 3TH 0ObEKThI
SKBUBAJEHTHBI. 10 €CTh MEXKIy KIaCCOM BCEX OTHOIIEHUHN JIOTHIECKOTO CIeI0-
BaHUs, KJACCOM BCEX CTPYKTYPHBIX M (DUHUTAPHBIX OIEparyii 3aMbIKAHUS U
KJIACCOM BCEX CEMEMCTB MHOXKECTB, 00pa3yIoNuX PeIIeTKy TeOopuil, CyIecTBY-
0T B3AMMHOOJHO3HAYHBIE COOTBETCTBYS, TIOTUUHSIIONINECS 3aKOHY KOMITO3HUITHH.
Takum obpasoM, Jjisi TOrO, ITOOBI ONPEIEUTh JIOTUKY CHHTAKCUIECKHU, HEOD-
XOJIMMO U JIOCTATOYHO 33J1aTh OJIUH U3 ITUX OOHEKTOB.

BamMeTnM, 9TO B CBSASH C 3TUM IPUBBLIYHBIA 9B(MEMU3M «OIMPEJEIUM JIO-
ruky Kak napy (X,F)» Hajo HMOHMMATH CJIEIYIONUM O00PA30M: <«OIPEIETIM
JoruKy 1ocpegctsoM napbl (X, +H)». Ilocsennee He Mmernaer Ham, roBopsi 06
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OIIPEIEJIEHHOM TaKMM 00pa30M JIOI'MKE, TOBOPUTH U O CBS3aHHBIX C Hell Ia-
pax (X,C) u (X, 7). Oupenenurs JOTUKY CHHTAKCHYECKU, MUHOBAB 3Ty TPO-
uity, HeBo3MOxkHO. (MbI BoOOIIe He KacaeMcsi 3/[eCh CEMAHTUUECKUX aCIeKTOB
JIOTUKIN. )

PaccmoTpuM HECKOBKO TI0/IpOOHEE B3aMMOCBA3L IMOIMYJIAPHBIX CIIOCOOOB
3a/IaHUs] JIOTUKHU C STUMU CHUHTAKCUIECKUMU €€ aCIIeKTAMU.

SagacTyio pu HUKCHUPOBAHHOM $3bIKE JIOTUKY ONPEIE/IAIOT KaK MHOXKe-
ctBO opmyn L, 3aMKHYTO€ OTHOCHUTEIHHO BCEX TOICTAHOBOK M HEKOTOPOTO
dukcnpoBanHoro MHoxkecTsa R 1npaBmii BbIBoa. B 9TOM ciiyuae JIOTUKY orpe-
JIeJISIIOT depe3 onepanuio jgodasierus cienctsuit C, 3a/JaHHYI0 HESBHBIM 00-
pasom. 3gecy L = C(@), a C(X) onpe/esercs Kak HanMeHbIIIEe MHOXKECTBO,
comepkatiee L U X u 3aMKHYTOE OTHOCUTEIBHO BCEX MTPABUJI U3 MHOXKeCcTBa RR.

He menee mnomnynspHo 3ajaHue JIOTUKHA TOCPEJICTBOM HCUUCIEHUS CEKBEH-
nuii. CekBenruell 6y/ieM HA3BIBATH IMOCJIEOBATEILHOCTD, UMEIONIYIO OJUH U3
mByx Bumos: I' F ¢ wmn ' F @. 3mecs ' — komewHOE MHOXKECTBO (HOPMYIT
(BO3MOXKHO, 1ycToe), a ¢ — dopmysia. CeKBEHIMOHAIBHON CXeMOl aKCHOM BHU-
ma ' 6 (tme 6 € {¢,2}) 6yaem nasbiBarh MuOKecTBO {eI' F 26 : ¢ € E}.
Ucuuciienne CeKBEHIINI COCTOUT M3 CITUCKA CEKBEHIIMOHAJBHBIX CXEM AKCHOM,
CITICKA TIPABUJI BLIBOJIA U OIPEESIEHUST BBIBOIA B 9TOM HcUnciaennu. Ecau mo-
HUMATh [OCJIeI0BaTeIbHOCTD Bujla ' F & kak muoxkectso {I'F ¢ : ¢ € L}, To
HECJIOZKHO 3aMETUTH, ITO UCIUCICHNE CEKBEHITNIT — 9TO UCUUCICHNE, 33/IAI0Tee
OTHOIIIEHUE JIOTHIECKOTO CJIEJIOBAHUS.

PaccmorpuMm Temeph 3a1anne JIOTUKH UCYUCTEHUEM, KOTOPOE OOBITHO Ha-
3bIBAIOT UCUYUCIECHUEM THUILOEPTOBCKOTO THUIA. DTO UCUUCTCHUE 3aaETCs JBY-
MsI CIIMCKAMHU — CIIMCKOM CXeM aKCHOM Ax W CIHCKOM NpaBu BBIBOJA R.
Cuabx€HHOE OIpeJIeJIeHIEeM BbIBO/IA, OHO OIIPEJIeJIsIeT MHOXKECTBO BceX (hOpMyII,
BBIBOJUMBIX B 3TOM HMCYHCJIEHUU, KOTOPOE SIBJISIETCS MHOYKECTBOM TaBTOJIOTHI
L=C(9).

CHaOKEHHOE TOHSITHEM BBIBOJIA U3 MHOXKECTBa (DOPMYJI, 9TO UCUUCICHHUE
orpejieisier cY€THOe unciio ucuncieHuit. Kaxjgoe takoe mcuuncienue obpazo-
Bano rtpoiikoit (I', Az, R), rme I' € Ppin(L). MuONKECTBO BCeX TAKHX TPOEK
(', Az, R) onpegensier ommowenue eveodumocmu IFC Prin (L) x L, KoTOpoe
MBI OTOXKJIECTBJISIEM C OTHOIIIEHNEM Jiornyeckoro ciaejgopanust: ' - o & T'F .

B 1o xe Bpems kaxkioe takoe ucuncienue (I, Az, R) onpejesnsier pe3yiib-
tar oneparuu 3ambikanus CF ().

Takke MOXKHO CYATATb, UYTO MHOXKECTBO BCEX TaKUX WCUUCICHUI
(T, Az, R) 3a/1aéT BCe KOMIIATHBIE 9JIEMEHTHI PeNIéTKH Teopuii. Kak ropopuioch
BBIIIIE, 33/JaHNE KOMIIAKTHBIX 3JIEMEHTOB U OTHOIIIEHUI MEXK/1y HUMU TIOJTHOCTHIO
orpejiesisieT peméTky Teopuit. TakuM 06pa30M, MOXKHO CIUTATH, ITO UCIUCTIE-
HUE THIEOEPTOBCKOTO TUIIA 33JIAaET CeMefICTBO MHOXKECTB (hOpMYJI, 00Pa3yOIIX
PEIIETKY TEOPUii.
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DTOT faIeKo He TOTHBIH pa3bop CHHTAKCHIECKUX CTIOCOOOB 3aJaHUsT JIOTH-
KU II0Ka3BbIBAET, YTO, OIIPE/IeIssl JIOTUKY, MbI OIIPEJIeJIsIeM, 110 CYyTH JIejia, Cpa3y
Tpu 00bEKTa, U JIUIIL HEOOXOMMMOCTD JTMHEHHOTO M3JI0XKEHUST BBIHYZK/I2aeT HAC
COCPEJIOTaYnBaTh CBOE BHUMAaHNUE Ha OJHOM U3 HUX.
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statement: a closure operator generated by a class of sets of formulas can be interpreted as
a consequence operator. To that end, we introduce the notion of a system of sets of formulas
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