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TJIOBAJIbBHA YA JOIIYCTUMMOCTDB ITPABWJI BBIBOJA B
JIOTUKE GL.

B.B. Pumanxkmnii

THE ABSTRACT.

Wccnenyercs rinobambHast AOMyCTHMOCTh IPABUJ BBIBOJIA B JIO-
ruke G L, T.e. TOMyCTUMOCTH TPaBUJIa BBIBOJA Cpa3y BO Bcex du-
HUTHO AlllIPOKCUMUPYEMBIX (TabJIMIHbIX) paciupenusx jJoruku G L.
It mpaBmii, MOZENDb JJIsi KOTOPBIX YJIOBJIETBOPSIET HEKOTOPLIM
€CTECTBEHHBIM CBOHCTBAM, MOJIyYIEHO HEOOXOINMOE U JIOCTATOTHOE
ycioBue raobasbHoil nomycrumoctu B joruke G L. Ha ocrose mo-
JIyIEHHOTO OIUCAHUSI TOCTPOEH AJTOPUTM ITPOBEPKH TJIOOATBHOI
JIOILyCTUMOCTHU TTPOU3BOJIHHOIO MIPABIIIA B PEYIUPOBAHHON (op-
me. Takum obpasom, mpobsemMa TI00aJTBHON JIOMYCTUMOCTH B JIO-
ruke G L paspeniuma.

The problem of decidability of global admissibility of GL logic
rules, i.e. admissibility of an inference rule in all finitely approximable
(tabular) extensions of GL logic at once, is investigated. For rules
whose model satisfies certain natural properties, a necessary and
sufficient condition for global admissibility in GL logic is obtained.
Based on the obtained description, an algorithm for checking the
global admissibility of an arbitrary rule in reduced form is constructed.
Thus, the problem of global admissibility in GL logic is decidable.
Keywords: monanbnas jgoruka, dpeiim u Mogeasr Kpumke, mgory-
CTHUMOE TIPABUJIO BBIBOJA, TVIO0ATIBHO JOMYCTUMBIE [IPABUIIIA BBIBO-
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modal logic, Kripke frame and model, admissible inference rule,
globally admissible inference rules.

1 Bseaenue

Kimro1ueBoit 0c06eHHOCTDHIO HAIIETO MO/IX0/1a K U3y U€HUIO JIOTUIECKOrO CJie-
JIOBAHUSI sIBJISIETCS UCIIOIB30BaHNE IPABHJI BHIBOJA JJist ero onucanus. IIpa-
BIJIO BBIBOJIA — 9TO BbIpakeHue (Apobb), cocrosinasi U3 MOCBUIOK (QIHC/Iu-
TeJIb) M 3aKJII0YEHNs], BBIBOJA (3HaMeHaTe b). [lochuIKY TpaBiia BeIpazkaoT
IHIIOTE3DI, 33JaHHyI0 HH(OPMANNIO, a 3aK/IOYeHne — CJIeJICTBHe n3 Hux. B
oraue or (GOPMyJI IPABH/IA BBIBOJA IO3BOJISIIOT ONUCATH JIUHAMUYECKYIO,
HecTabuIbHY10 HHMpOPMBIWIO. Kpome Toro, Takue npasuiia mo3BOJISIIOT GOp-
MAaJIM30BaTh CTAHJIAPTHBIN BOIPOC B HCCJIEJOBAHUM JIOTMYECKOTO CJIE0Ba-
HUsL: JIAHBl HEKOTODPbIe I'HIIOTE3bl WM 33/aHHast WHMOPMAIUs, 9TO U3 HUX
CJIEJLyeT, ITO SIBJISIETCS HEIPOTHBOPEUMBBIM BBIBOJIOM M3 U3BECTHOI MHQOP-
Maruu’?

Hawubosee obmM BapHaHTOM IIPABIJI BBIBOJIA, COBMECTHMBIX C 3a/IaHHOM
JIOTHKOI{, OKa3aJIMCh JIOIYCTUMbIE IIPABUIIA BBIBO/A, BBeIEHIHbIE JIopeHieHoM
([1], 1955): sT0 Te mpaBuIa, 106ABIEHIE KOTOPBIX K 33/ JaHHOI JIOTHKe He M3~
MeHSIeT MHOKECTBO ee TeopeM. MHnTepec K M3ydUeHHIO JOIYCTHMBIX IIPABILII
BBIBOJIA OBLJT CTUMY/IMPOBAH OCTAHOBKOM 11pobsiembl Ppuamana ([2], 1975) o
Pa3pEINMOCTH 110 JTOYCTHMOCTH HHTYHIOHUCTCKOI TIoruku Int: cyImecTBy-
€T JIN aJTOPUTM PACIO3HABAHUS JOIIYCTUMOCTHI 3a/IaHHOTO IPABUIIA BHIBOJIA
B 9T0ii jornke? B Ki1accudeckoil JIOrnke BOIPOC Pa3pPENMMOCTH IO JIOyCTH-
MOCTH DEIIajICs TPUBUAIBLHO — JIOIYCTUMBI TOIHKO BBIBOJNMBIE, JOKA3yeMble
mpaBmiIa. B HeKIacCMYecKnX JIOTHKaxX IpuMepbl Xappona, Munma, [lopra u
ap. ([3], [4], [5]) nmokazasnu, aro B 9THX JIOrMKaX €CTh JIOIYCTUMbIE, HO HE BbI-
BOAMMBIE TIpaBUIa BeIBOAA. [loosknTensHoe pernerne mpobiembr Opuamana
JIst MHOIMX 6a30BbIX HekJsaccuueckux joruk (Int, KC, K4, S4 u np.) 6b1-
70 noydeHo B cep. 80-x. Pribakosbim B.B. (em. [6, 7]). dpyrum criocobom
OIIMCAHUS BCEX JOIYCTUMBIX B 38/IAHHOI JIOTHKE [IPABUJI BBIBO/IA OKA3AI0ChH
SIBHOE OllMCaHue Oasuca Jiist HiX, T.e Habopa JOIYCTUMBIX IIPABUJ 33 IaHHOI
JIOTUKHU M3 KOTOPOT'O BBIBOJISITCSI BCE BO3MOXKHBIE Takue rnpasuia (cM. [8], [9],
10}, [11], [12])

Takum obpazom, B Had. 2000-X BO3ZHUK BOIIPOC O JaJbHEHIIIEM PasBUTUN
TEOPHN JOIIYCTUMBIX IIPABIJI BBIBO/A HEKJIACCHIECKUX JOruK. OQHnM U3 Ha-
IPaBJIEHUI PA3BUTHUS MOXKET CTATh UCIIOJIB30BAHIE JOIYyCTUMBIX IIPABUII JIJIsT
OILIMCAHNs HETPUBUAIBHBIX CBOMCTB Mojeieil uin joruk. Hanpuwmep, ciaboe
CBOICTBO KO-HAKPBITHII (extension property) Jyisi MOJAIBHBIX UM CYIEPUH-
TYUIMOHUCTCKHUX JIOTHK MOXKET ObITH ONHCAHO Yepe3 JIOIMYCTUMOCTD 3a/1aH-
HOro Habopa HpaBuyI BeIBOJA B jornke (cM. Hapumep [13], [14]).

JpyrumM HalpaBieHIeM Pa3BUTUsI CTAJIH [VIOOAJIBLHO JOIyCTHMbIE [IPABHIIIA
BBIBOJIA — IIPABUJIA, JOIYCTHMBIE Cpa3y BO BCeX ((PUHUTHO ANIPOKCHMUPY-
eMbIX) PACIINPEHUsIX 33 JaHHOil soruku. [lomsTne riobaabHO JIOIyCTHMOTO
npasuia BeIBoJa yoruku S4 (Int) OblI0 BBEJEHO B KOPOTKOM 3amerke [15].



I'VIOBAJIBHAS JOIIYCTUMOCTD ITPABUJI BEIBOJA B JIOTUKE GL. 3

[MonsTHO, 9TO TaKMe paBuia 0600IIAIOT OOBIYHBIE JOITYCTUMBIE TTPABUIIA 38~
ganHOl joruku. C MPAKTUIECKON TOYKU 3PEHUs] OHU MOTYT IPEICTaBJ/ISATH
unrepec B Komnbiorepubix naykax u . VzsecTHo, 4TO sIBJIEHUS WU ITPO-
1eccbl B 910l objtacTu (CeTH MHTEPHET, MPOIECChl BBIYUCICHUN U JI0Ka3a-
TeJIbCTB, MHOIOAT€HTHbIE CPEJIbl U TJI.) MOIYT ObITH OINHCAHBI C TOYKU 3DPe-
HUsI ¥ HA SI3bIKE PA3JIMYHBIX HEKJIACCUIECKUX JIOTHK (MHOTOMOJIAJIBHBIX, BPE-
MEHHBIX, MHOIOAT€HTHBIX U TJI.). HaxoxieHne mpaBii BbIBOJIA, JOIYCTUMBIX
cpa3y (OJHOBPEMEHHO) BO BCeX (MM JIOCTATOYHO IMIMPOKOM KJIACCE) TaKUX
JIOTWK TIO3BOJIUT WHAYE B3IJISIHYTb HA OIMCHIBAEMBIX IPOIECC UJIU SBJIEHUE,
U TOJIYYUTH HOBBIE BBIBOJIbI, MHMOPMAINIO U3 HAD/IOMaeMbIX (HaKTOB, UH-
dopmarmm.

Ha ceropusinamii nesb aBTOpy M3BECTHO HE MHOT'O pabOT, MOCBSAIIEHHBIX
U3yYEHUIO [VI00AJIbHO JOIYCTUMBIX IIPABUJI BbIBO/A. B KOPOTKOW 3aMeTKe
[15] 6buta moKa3aHa peyKius TI00a/IbHOl JOMYCTUMOCTH K TabIMIHON 110~
IIyCTUMOCTH: IPABUJIO TJIODAJLHO JOIYCTUMO B JIOTHKe L €cju, U TOJILKO
ecJIM OHO JIOIYCTUMO BO BCeX TabJIMYHBIX pacimpeHusix joruku L. B [16]
HOJIyYueH siBHBIH (GeCKOHEeUHbI) 6a3uc IPaBUil BBIBOJA, MIODAIBHO JIOIYCTH-
MBIX B MOJIQJIBHBIX HpearabandHbix jgorukax P12, PT3. B [12] 6bl1 onucan
SIBHBII 6a31C [I00AIBHO JIOIMYCTUMBIX HPaBU/I Jyist (6ECKOHETHOIO KJIACCa)
pacIpenuii JJoruku S4 co cjaabbIM CBORCTBOM KO-HAKPBLITHIA.

IIpeacrasiiennast pabora MPOJOJIKAET U3yUEHHUE TVIODAIBHO JOIIYCTHUMbBIX
[PABUJI HEKJIACCUYIECKUX JIOIHK U PA3BUBAET PE3yJIbTaThI, II0JIyYeHHble B [17,
18]. Just npaBust B peynupoBanHoii ¢hopme, Mojiesb (ocrpoeHtast Ha hop-
MyJiaX ITOCBIJIKHA HpaBI/IJIa,) JJIgd KOTOPBIX YJIOBJIETBOPACT HEKOTOPBLIM €CTe-
CTBEHHBIM CBOHCTBaM, IOJIYyI€HO HEOOXOINMOE U JOCTATOTHOE YCJIOBUE TJIO-
basbHOI JomycTumocTu B jioruke GL. Ha ocHOBe MOJIy9eHHOI'O OIMCAHUS
IMOCTPOEH aJTrOPUTM MPOBEPKU TIOOAJIHHON JOMYyCTUMOCTH HTPOU3BOJILHOTO
npaBuia B peaynupoBaHHoi ¢dopme. Takum obpaszom, mpobsema 1y106a/1b-
HO#t noycrumoctu B G L pazpemmma.

2 Ompepesienusi, Ipe/IBapUTEeIbHbIE PE3YyIbTATHI

BHa‘{aﬂe HaIllOMHUM KpPaTKO HeO6XOILI/IMbIe OIIpeaesIcHuA u peSyﬂbTaTbI
(J1s1 JleTaIbHOrO 3HAKOMCTBA C IIPEJIMETOM PEeKOMeH/IyeM MoHorpaduwuio [7]).
Jlajiee MBI paccMaTPUBAEM TOJIBKO JIOMMKH, pacumpsionme G L, mosromy Bee
dpeiimbl nppedIEKCUBHBI 1 TPAH3UTUBHBI.

Opeum F = (W, R) ecrb napa, rue W — Hemrycroe MHOXKeCTBO U R -
bunapHoe oTHOIIeHne Ha MHOXKecTBe W . BasucHoe MHOKeCcTBO U caMm dpeiim
Jlasiee 9acTo OyieM 0603HaYaTh OJHOM 1 Toii ke 6ykBoii. Eciin (W, R) — nexko-
TOPBIH bpeiim, To HemycToe MHOXKecTBO C' C W HA3BIBAETCS C2YCmKoM, €CIIT:
1) nyist s06bIx 2,y u3 C BuimosHsiercst xRy; 2) miust mobbix © € Cuy € W
(rRy&yRx) = y € C. Crycrok HasbiBaercs cobemeennvim, eciu |C| > 1; B
HPOTUBHOM CJIYUA€ — 00HOIAEMEHHBLM U 6bIPOAHCIeHHbLM. JTjIst S71emenTa,
a € F gepe3 C'(a) 0603HAUNM CI'YCTOK, TIOPOKIEHHBI 91eMeHTOM a. T.K. Mbl
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paccMmarpuBaeM Jioruku Haj GL, TO BCe CIYCTKU SIBSIIOTCST BHIPOXK IEHBIMU
U COCTOSAT U3 OJJHOTO UPPEMIEKCUBHOTO 9JIEMEHTA.

Modeavro masbiBaercs tpoiika M = (W, R, V'), tue F := (W, R) dpeiim u
V — o3HauMBaHue MHOYKECTBA POIO3UIIMOHAILHBIX TIepeMeHHbIX P Ha dpeii-
ve F, re. V: P — 2", Dom(V) = P nasesaerca jnomeitnom V.

@peiim F = (W1, Rp) HassiBaercst omxpumoim nodgpetimom dpeitma G =
(Wa, Ra) (obosnauaem F C G), ecom pemosmsiercs Wy C Wa, ReNWE = Ry
uVa € Wi Vb e Wy ((IRQb —be Wl).

Eciu My = (W3, Ry, Vi), My = (Wa, Ry, Vo) momenu, To mozgens M
HA3BIBACTCS 0MKEPuIMOt nodmodeavio modeau My (oboznaaaem Mj C M),
ecan 1) dpeiim (Wi, R;p) — orkpsiTeiii nondpem dpeitma (Wa, Ra) ; 2)
Dom (Vi) = Dom(Va) u Vp € Dom(V7) Vi(p) = Va(p) N Wh.

Orobpazkenne dpeitmos f : (F, R) — (G, S) HasbBaercs p-mopdhusmonm,
ecm Boinosasiercst: (1) aRb = f(a)Sf(b); (2) f(x)Sz =3y € F: f(y) =
Z&ny. OTO6pa}KeHI/Ie f : M1 = <W1, Rl, V1> — Mz = <W2, RQ, V2>
Ha3bIBAEM TaKXkKe p-mopdudmom modeau My B Momenb Mo, ecin 1) f ectb
p-mopdusm dpeiima F; = (W1, Rp) Bo dpeitm Fo = (W, Rs) ; 2) o3Haun-
Banus V7, Vo ompeiesiennbl st OJHOIO M TOrO K€ MHOXKECTBA, IIEPEMEHHBIX;
3) Vp € Dom(Vy), Ya € Wi(a =y, p <= f(a) Ew p).

OCHOBHBIM CBOHCTBOM B3sITHsI OTKPBITBIX TOAMOENEH 1 P-MOP(U3MOB sIB-
JISIETCSl COXPAHEHUE UCTUHHOCTU (HPOPMYIT:

VrBepxaenue 2.1. [7]

1) Ecau My omxpoimasn noomodess modeau Ma, mozda dan 1060t dop-
MYABL L, NOCPOEHHOT Ha nepemennuir u3 mroxcecnsea Dom(Vy), Mo = «
saevem My = a;

2) ecau omobpasicenue fecmo p-moppusm modeau My = (Wi, Ry, Vi) na
modeav Mo = (Wa, Ro, Vi), mozda dan 110600 dopmysv, o, nocmpoenmol
na nepemennor u3 muootcecmea Dom(Vy), cnpasedauso Ya € Wi(a =y,

a <= f(a) Fy, a).

[ycrs F; = (W;, R;), @ € I — ceMeCcTBO IIONAPHO HE II€PECEeKAOIIIXCS
dpeiivos, re. W; N W; = 0 gua @ # j € 1. Ipamvim obsedurenuem 3Toro
cemeiictBa HasbiBaercs dpeiiv Ui Fi = (W, R), tne W = U;efW;, R =
Uier R;. Tlpsimoe ob6bequHeHne MOJEIEH OIpeIessieTcsl aHaAJTOTUTHO.

ToBopum, uro dpeiim F siBiisiercst A-@petimom, eClid BCe TEOPEMBI JIOTUKHT
A MCTUHHBI Ha J 1pu JitoOOM O3HavUMBaHUU repeMeHHbIX. COOTBETCTBEHHO,
A(F) — mHO)KecTBO (hOPMYJI, HCTUHHBIX Ha JF — €CTb JIOIUKa, HOPOXKICHHAs
dbpeiimom F.

ITo Jlemme 2.5.26 |7] upsimoe obbeuHenue dhpeiiMoB (mm Moseseit) co-
XpaHsieT UCTHHHOCTEL dopmyir: LierF; Fy a <= Vi (F; vy, a). 3naqur,
npsiMoe obbeinHeHne A-QpeiiMoB TakKe siBsieTcsi A-ppeiimMom.

Bynem rosopurs, uro crycrku C1, Cy,. .., C, Hekoroporo dpeiima F' no-
napno ne cpasrumovs no omuowenuwro R, ecim cupasemyuso: VC;, Cj,1 <
i,j < n, Vo € Cj,y € Cj(~(zRy)&—(yRx)), Te. U3 3JeMEHTOB OIHO-
r0 CIYCTKa JAHHOTO MHOXKECTBa CTYCTKOB HE JOCTUKUMBI 110 OTHOIIEHUIO
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R snemeHTBI Apyroro crycrka. JIioboe MHOXKECTBO MOMAPHO HECPABHUMBIX
110 oTHOIIEeHUIO R crycTkoB ¢peiiMa F' HasbIBaeTCsl aHMUUEN®0. AHTHIED
A HasbIBaeTCS HeMPUBUAALHOT, ecan A cOCTOUT MO KpaiiHell Mepe U3 JIByX
Pa3/IMYHBIX CI'YCTKOB, B IIPOTUBHOM CJIy4ae — MpusuasbHol.

[Tycrs F = (F, R) nekoropsiii dpeiim. st g060ro ssementa a € F 060-
snaamm aft = {z|laRz} u a<F = aft\ C(a) n Gygem rosoputs, U0 3TEMEHT
a (crycrok C(a)) noposicdaem wax wopenw noadpeiivm a? (C(a)? coorser-
crBeHHo) dpeitma F. Anajoruuano, mist muoxkecrBa X C F onpejensiem
Xt = U{zflr € X} nu X<F = XB\ X, n taxke Gygem rosoputsb, 9T0
muoxkectso X C F nopoxkmaer moxdpeitm X mwm X <P coorsercrsemnto.
Hasee moMrMO CTaHZAPTHOTO 0O03HaAMEHNS (PPEMOB IIPOMUCHBIMMHY JIATHH-
cknmu 6ykBamu (F, F,G,...), Tak)Ke Oy/IeM UCIIOIB30BATH 1 0O03HAUCHUS
af*, CF, XR ... nna nondpeiivos (bpeiiMoB), MOPOXKICHHBIX 3J1EMEHTOM
a € F, crycrkom C' € F wmu maOKecTBoM X C F

Opeiim F — kopHesoti, ec/ii CyIIecTByeT 3jJeMeHT a € F Takoit, aro Vb €
F (aRb). Hauubiii snement a (n crycrok C(a)) HasblBaeM TakkKe KOpPHEM
F. Crycrok C(a) uz F ectb Ko-Hakpuimue ajisi MHOXKeCTBa (MM aHTUIIEIIN )
X C F, ecm af\C(a) = X := U{zf|z € X}. Tosopum, uaro saemenm
a ecmov ko-naxpwmue s X C F| ecim opHodmeMenTHbIR cryctok C(a)
obpasyer Ko-HAKpbITHE I X . A-KO-HAKPbiMuUeM HA3LIBAEM KO-HAKPBITHE,
ITOPOXKIAONIEe KaK KOpPeHb A-ppeiiM.

Tnybunot d(x) asemenma x @petima (modeau) F  Ha3BIBAETCS MAKCH-
MaJIbHOE YUCJIO CTYCTKOB B IEMSAX CI'YCTKOB, HAUMHAIONIMXCS CO CI'YCTKA, CO-
Jepzkaiero . MHOXKecTBO Beex 971eMeHTOB dpeiima (Moesn) F rayOuHbl He
6osee 1eM n Gyaem 0003HAMATE S<p(F), & MHOKECTBO 3JIEMEHTOB IVIyOHHBI
n obosHa M Sy, (F).

ITommuo)kecTBO X 3amaHHON Mogen M HaszbIBAeTCsl PopmyavHo onpede-
AUMBIM UAY POPMYABHDBIM, €CITH CyTIIecTBYeT (popMmysa « Takas, 9ro Vo €
M [m Fya «<— xze€X ] CoorBercTBeHHo, aaemenm r € M asasemcs
popmy.avrovwm, eciin muoxkecTBo {2} dopmyabaoe. O3naunsanue V onpedesu-
Mo (popmyavhoe) B Mopemn M, ecau ayist r000it epeMenHoit p n3 obaacTu
V', muoxkectso V(p) dopmyibHoe.

Jlns zagannoro dpefima F, 3aJaHHOrO0 O3HAYMBAHUS V' W IpaBUIa Bbl-
Boja 1 := {ai,...,ax/B}, roBopuM Uro r ucmunHro Ha F npu 03HaNuEa-
nuu V' (obosnagaem F |y 1), ecam Kak Toibko Vo € FVi (x Ey ),
To Vo € F(x Ev B). pasuso v ucmunno wa F, ecau T UCTUHHO HA JF
upu sobom o3HaunBanuu Vo (o6osnadaeM F = ). AHAJIOIUYHO Olpejiesis-
€TCs1 UICTUHHOCTD MPABIIIa Ha 33 IaHHON MOJIEIN: T UCTUHHO Ha M, ecim Kak
TosIbKO Vo € MVYi (z =y o), 10 Vo € M (z =y () upn o3nadusanun V.

[Ipasumo seiBoma = {a1(x1, ..., Tpn)s .. (@1, ... 20)/B(z1,. .., 2n)}
Ha3bIBAETCst donycmumvim B Toruke A [obosnadaem r € Ad(N)], ecam st jiro-
ObIx dbopMyI 01, . . ., 0p u3 (V) ;(61,...,0,) € X) caenyer 5(61,...,0,) € A.

HormycrunMble IpaBuia MPOIO3UIMOHAIBLHOM MOJIAIBHON (CYIIePUHTYUIIUO-
HUCTCKOM) JIOPTUKH A UMEIOT ajrebpandeckoe OIUCAHUE — UM COOTBETCTBYIOT
KBA3UTOXKJIECTBA, UCTUHHBIE Ha CBOOOJHON ajrebpe cueTHOro paHra Fqy(A)
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MHOT000pasust ajaredp Var(\), COOTBETCTBYIOIIEroO JAHHOI JIOTUKE, T.€. ClIpa-
BEJIJITBO

VrBepxkaenue 2.2 (ri1. 3, |7]). Ilpasuno eweoda r = {ay,...,ar/B} do-
NYCMUMO 6 N02UKE A ECAU U TNOABKO eCAU Ha c60600n0T aszebpe cuemmo2o

parea Fuw(X) us mrozoobpasua aneebp Var(\) ucmunno xeasumosicdecmeso
r={ay =1&...&ap =1= =1}.

Mogens Kpunke (F,R, V), tne V : P, — 28 u P, = {p1,p2,...,0n},
HA3BIBACTC N-TaPAKMEPUCTIUMECKOT OAS A02UKU A TOTJA U TOJLKO TOIJIA,
KOT/1a, JIIst JII000# (POPMYJIBI (v OT TIEPEMEHHBIX D1, - . . , Dp, BBITOJHIETCI (v €
A <= (F,R,V) [ a.

B namrem uccieoBanum CynecTBeHHO Oy/IeT UCHOIb30BAThCS CTPOCHHUE 11—
XapaKTePUCTUICCKON MOJIEH JIs (DUHUTHO AlllIPOKCUMHUPYEMBIX JIOTUK, Pac-
MUpSIOMuX JIOruKy G L, ¢ TOMOIIBIO KOTOPOit Oy 1eT onurcaHa JOIMyCTHMOCTh
PaBUJI BBIBOJA B 9THX Jjorukax. Cuemnyst v 3 [7], onmimemM KOHCTPYKIIUIO 1
CBOICTBa 3TOU MOJIEJIN.

IIycts 3amana GUHUTHO ANIIPOKCUMUPYEMas JJOTUKA A, PACITAPSIONIAS JIO-
ruky GL. VI mycTh 3aJaHO0 MHOXKECTBO HPOIO3UIMOHAILHBIX EPEMEHHBIX
P, = {p1,p2,-..,pn}. Hepsniii cioit gaunoit mogenu S1(Cy(\)) cocrour us
MHOZKECTBA MONAPHO HEU30MOP(MHBIX KaK MOJIEIH CIYCTKOB CO BCEBO3MOXK-
HBIMU O3HAYMBaHUSAIMU V IIepeMeHHBbIX U3 MHOXkKecTBa Pp,. IIpeanosnoxnm,
910 S<im(Cn(A)) yxe nocrpoen. Croit Sy,41(Cr(N)) raybumsr m + 1 1o-
JIYUUM CJIeYIONIM 06pa3oM. BuibepeM MPOU3BOJILHYIO aHTUIENb CI'YCTKOB
X C S<m(Cr(N)), comepaxaliyio xorst b OJMH 3J1€MEHT (CIYyCTOK) IIyOUHBI
m u pobasum cryctok C' uz S1(Cy(\)) Kak Ko-HaKpbITHE JiJist aHTUAnenn X
[IPH YCIOBUHY:

(i) dpeiim, mopozxkaernblii cryctkoM C' Kak KOpHEM, siBJIsteTcst A-bpeiiMom:
CE = xR U {C} apnserca \-dpeiin;

(i) ecin X = {C1}, 1o crycrok C' He uzomopden nogmozesu crycrka Cy
KaK MOJIEJIb.

[Tpomosrkast OIHCAHHYIO IPOLEAyPY, B uTore oy anM Mozeab Cyp, (). CBoii-
CTBa TOJIYYEHHONH MOJeIn ¢(POPMYIUPYEM B CJICLYIONMX YTBEPHKICHNAX.

VrBepxkaenune 2.3 (Th. 3.3.6, 3.3.7 [7]). as wmobot urnumno annpokcu-
mupyemoti nozuru N, pacwupsrouets GL, modeav Cyp(N) asasemes n-xapaxme-
PUCTNUMECKOTE, U KaAHCIbLT dAeMEN, OaHHOT, MOJert — BoPMYALHDLT.

YrBepxkaenue 2.4 (Th. 3.3.3 [7]). Jas a060i gurummno annpokcumupye-
Mot noeuru N\, pacuwupsmouett GL, npasuio eweoda r donycmumo 6 X ecau
u moavko ecau T ucmunno na gpetime Cp(N) das 06020 n u npu a0b6om
POPMYALHOM 03HAMUBAHUU NEPEMEHHDIT T .
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B nanHOM mCCiIej0BaHUT HAM TaKXKe MOHAI00UTCS pelynupoBaHHasi hop-
Ma, MOJAJIBHBIX IIPABUJ BBIBOJA. [OBOpUM, UTO Npaguso T umeem pedyyupo-

sannyro popmy, ecmu v = {\ <<, ¢j/T0}, rae

¢ = /\ xit A /\ <>:L‘?i, ai by € {0,1}; 20 =z, 2! = .
0<i<k 0<i<k

Jl1st KaK0ro wieHa ¢j HOCBIIKH IIPABUIIA B PeyIupOBaHHOil hopMe oIpe-
JIEJTUM TaKKe MHOYKECTBA
01(¢j) ={x;: 0<j <k, aj=0}; 02(¢;) :={zj: 0<j5<k, bj =0}
O3(¢j) ={x;: 0<j<k, aj=1}; 0a(¢;) :={z;: 0<j5<k, bj =1}
g npaBuia r B peJlyniupoBaHHON (bopMe MHOXKECTBO BeeX (OpMysT ¢; B
HOCBLIKE 0603HaINM Kak Pr(r).

VYrBepxkaenue 2.5 (cm. [7]). Jas 4106020 modanvrozo npasusa éveoda R
cywecmeyem npasuao rf(R) 6 pedyyuposanmot gopme, sxeusarermmoe R
ommuocumenvro ucmunrocmyu wa K4-aneebpax v K4-gpetimax; R u rf(R)
00HOBPEMEHHO BBLEOOUMDL UAU QONYCTUMDL 8 A1000T MOJaAbHOT Ao2UKE, DAC-
wuparouet K4.

Hanomuum onpesesienne riiobaabHO JOMYCTUMOIO IIPABUJIa BBIBOJIA, BBE-
JIEHHOE B [15]. [IpaBuio BbIBOJA T 240004510 donycmumo 6 sozuke L, eciu
7 JOIYCTHMO BO BCEX (PUHMTHO AIIPOKCAMHPYEMBIX JIOTMKAX, PACIIAPSIIO-
mux jgoruky L. HaGop mpaBumi BbIBoma R HA3BIBAETCA 0G3UCOM 2/4000.4HHO
donycmumvix npasus soeuku L, ecou: 1) KaxkKJ0€e IpaBujIo u3 R riaobajbHO
JorycTumo B L 2) Jio60e TJI00aJIbHO JOIYCTHMOE B L IIPaBMUJIO BBIBOIUTCSI
n3 R BO Bcex (pMHUTHO AIMIPOKCUMHPYEMBIX JIOTUKAX, PACIIHPAIONIX L.

OCHOBHBIM pe3yJIbTATOM [15] OblIa peayKIusl TJI06aJIbHON JTOIMyCTUMOCTH
IpaBuja B jJoruke S4 (I nt) K JIOIyCTUMOCTH BO BCEX TAOJIUYIHBIX PACIIHPE-
HUAX 9TOU JIOTUKH:

Teopema 2.6 (cm. T.3 [15]). IIpasuso sweoda r donycmumo 6o ecexr Pu-
HUMHO ANNPOKCUMUPYEMUT A02UKAT, pacwupsowur S4 (Int) < r
Jdonycmumo 60 6CeT MABAUNHILL AO2UKAT (6 MOM YUCAE NOPOHCOEHHVT KO-
HeuHuMU KopHesuMmu S4-Ppetimamu), pacwupaowur S4(Int).

3 BcmnomoraresibHBIIT pe3yJabTaT

ITycTb 3a1aH0 IPAaBUIIO BLIBOAA T B peaynupoBannoi dpopme. Onpemenum
mozesib M(r, X)) muist upasuiia r (em. 1. 3.9 [7]). Ilycrs muO)KecTBO X cocTo-
uT U3 Beex WieHoB ¢ € Pr(r) nocsuiku npasuia. Mogens M(r, X)) nocrpoena
Ha MHOXKecTBe X € OTHOIIeHneM R 1 o3HaYuBaHueM S:

Vi, o € X (¢jRop = O2(or) C O2(d;) & 01(dr) € 02(05));
Voj € X,Vp € Var(r) (¢; € S(p) <= p € 01(¢1)).
HOHﬂTHO, 9YTO OTHOIIIEeHHnEe R I/Ippe(bJIeKCI/IBHO " TpaHSI/ITI/IBHO Ha MHOXKeCTBE

X. Hamee ozHadmBanue S CINTAEM CTAHIAPTHBIM U 3a(UKCHPOBAHHBIM Ha
JTAHHOU MOJIIEJIN.
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[Mycrs G — npoussosbhblil KoHeunblit G L-dpeiim (G L-moaeis). s upo-
U3BOJIBHOIO 3JieMeHTa Yy € (G onpejienM JoKaabHyo KoMminonenty K (y) (kax
OTKPBITHII m1o/hpeiiv mwin nogmozensb G) ciaenyomum obpasom. [lycrs Fy :=
yR. Ha kazkmom mare mocrpoenns ¢ > 0 jyg Kaxkgoil anrTunenu A; C
S<(i+1)(Fi), mmerormeit Ko-Hakpeitne B (G, mobaBisgeM oHo U3 HuX K 1. Jepes
KOHEYHOE YUCJIO MIATOB MPOIECC HOCTPOEHUs 000PBETCH B CHJIY KOHEYHOCTH
G. losyuennsrit B pe3ynbrare GppeitM ecThb JoKagbHas KoMmoHnenta K (y).

IlousTHo, YTO aHTHIENL MMEEeT KO-HAKPBITHE B JIOKAJbHONH KOMIIOHEHTE
<= JaHHasg aHTUIENb WMeeT Ko-HakpbiTHe B (GG. Kpome Toro, okainb-
Has KOMITOHEHTa — KoHedHblil ¢dpeiim. Hamnuane Bcex HEOOXOIUMBIX A-KO-
HaKpLITUH BO (ppeliMe JIOKAJIHLHONH KOMIIOHEHTHI ITPOU3BOJIBHOIO IJIEMEHTA
¢ € Chy(\) nosBossieT yTBEPXKIATH:

YrBepxkaenue 3.1. s 1106020 n u npoussosvrozo anemernma c € Chy(N)
cywecmeyem p-moppusm usd dpetima n-rapaxmepucmuueckol modesu Chy ()
na aokaavhyto komnonenmy K(y).

[TycTs 3a7aH0 MpaBusio r B peaynupoBanHoil dopme u mogens M(r, X)
JIJIst 9TOrO npaBmia. Vcmoib3ys TeXHUKY JI0KA3aTebCTB PE3YJIbTATOB, TOJIY-
yeHnbiX B [17, 18| (m0Ka3biBaeTcss aHAJIOIMYHO C HEKOTOPBIMU YIIPOIIECHHsI-
MH), PACCMOTPHM CHAYAJIa TPUBUAJIBHBIE CJIy9aH, UCK/IIOYNB UX B JAJbHEl-
IIeM PACCMOTPEHUN:

Jlemma 3.1. (1) Ecau V¢ € S1(M(r, X)) evnoansemes O2(¢p) # 0, mo
npasuao r 2n0barvro donycmumo 6 aoeuke GL.

(2) Ecau N ¢ € M(r,X) evnoanaemea xo € 01(¢p), mo npasuso r 2no-
banvro donycmumo 6 GL. Ecau cywecmsyem ¢g € Pr(r) : xo & 01(¢o)
u npu amom evinoansemcea makoice Oa(dg) = 0, mo npasuso ne donycmumo
2n00a.0010 6 noeuxe GL.

(3) Ecau das nexomopoezo ¢g : (xg € 01(po)) svinoansemes Ip € K (¢o) C
M(r, X) : ¢ Es ¢, mo npasuro r 2aobanvro donycmumo 6 aozuxe GL.

(4) Ecau 6 modesu M(r, X) evimoansemea: 3¢t € S1(M(r, X)) : 61(o') =
0, 3po € M(r,X) : xo & 01(d0) & O2(dbo) = 0, u npu smom roxarvras Kom-
nonenma K.(¢pg) nacvwernna no xo-naxpumusm do eaybunv, K = depth(gpg)
anemenma ¢g, Mo Npasuso T He Jonycmumo 2a06asvho 6 nozure GL.

(5) ITycmov 3adaro nodmmooicecmeo Z C X maxoe, wmo M(r, Z) C M(r, X).
Ecau | Z] < 2 u npasuno T onposepzaemcs na noomodeau M(r, Z), mo npa-
U0 T He donycmumo 2406aivH0 6 noeuke GL.

Jokazamenvcmeso. 1) Ot nporusaoro. IIpennosokum, 9To MpaBuiio r He
JIOIyCTUMO T100asibHO B G L, T.e. HE JOIMYyCTHMO B HEKOTOPOW TabIUIHON
(dunnTHO anmpokcumupyemoit) soruke L wajx GL. Torma st HeKoTopoii
[TOJICTAHOBKY € BBITTOJTHSIETCSI:

e(\/ ¢;) € L, e(xo) ¢ L.

B cuity puHUTHON alllpOKCHMUPYEMOCTH JIOTUKH, CYIIECTBYeT KOHeuHast L-
mozeb M raxas, uro omosasercss M = e(\ ¢;5), M = e(zo).
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Ho rorga oxnoroveunasi uppediieKcuBHasi Mojieb F Tak»Ke aJeKBATHA
nanHoil jloruke u Ha Heil B cuty e(\/ ¢;) € L Bemonnserca E = e(\/ ¢;).
O/1HaKO, 3TO He BO3MOXKHO 110 YCJIOBHIO: Ha TAKOHW MOJIEJH JIJIst BCeX (hopMyJI
¢j € M(r, X) me Bommonusercs Oz(¢) = (), 4o HEBO3MOXKHO 1O HppedIIeK-
CUBHOCTH OTHOIIeHust. [Iporusopeyne.

2) Eciin Takoit opmyiiet ¢g € Pr(r) He cylecTByeT, TO 3aKII0YEHIEe Ipa-
BuJIa Oy/IeT NCTUHHO Ha JII060i Mojeu (MIPaBUjIo UCTHHHO Ha JIF00O0H KOHed-
HOIT MOJIEJIN ), U 3HAYHT, AHAJIOIHIHO JJOKA3aTeIbCTBY JeMMbI 3 17| He ciioxk-
HO II0KAa3aTh, YTO IIPABKIIO TI06AJIBHO jlomycTuMo B jjoruke G L. Ecin rakast
dopmyna ¢y € Pr(r) cymecrsyer B momesu 9 (r, X), To npu paBeHCTBE
01(¢0) = 0 npaBuso e joycTuMo r0banbHo B joruke GL (nokasbiBaercst
aHAJIOrMIHO Teopeme 6 [17]).

3) JoKa3aresbeTBO aHAJIOIHYIHO JJOKA3aTEeIbCTBY TeopeMbl 2 [17].

4) JToka3aTesbCTBO aHAJIOTMIHO JIOKa3aTeIbeTBy TeopeMbl 3.1 [17]. IIpn-
BeJIeM cXeMy JoKazaTenbeTBa. OTKpeIThiM mojdpeiimom S< g,y (Ke(¢o)) mo-
pomm Tabmanyio Joruky L = L(S<g¢y)(Ke(¢o)). drs mekoToporo n nan-
Hbiil dbpeiiv K. (¢g) siBisiercst orkpbiThbiM nogdpeiivom mogesnu Ch, (L). Ha-
JIMYUe BCEX BO3BMOXKHBIX L-KO-HAKDBITHI B TIOPOKIaoiieM nodpeiiMe mo3so-
JISIET OIIPEJIEJINTD Ha Hero p-MopdusM (dpeiiva n-xapakTepucTuIecKoii Mojie-
. Tlepenocs ¢ momomibio 3T0ro p-MopdusMa ozHaunBaHRE € S<q(g) (Ke(d0))
Ha dpeiim Ch,, (L) onposepraem jannoe npasuio va Chy,(L). Orcioma cie-
JLyeT He JIOIYCTUMOCTD TOrO MPaBU/Ia B 3aJ@HHON TaOJIMIHON JIOTUKE.

5) Ecm |Z| < 2, To dpeiim mozenu M (r, Z) cocrout u3 oguoit nppedrek-
CUBHOil TOYKM, JBYX HECPABHUMBIX TOYEK, IENU U3 JBYX 3JeMeHTOB. Fciun
[IPABUJIO OIPOBEPTAETCs HA JIAHHON MOJIEJIU, TO JIEPKO IPOBEPUTH, YTO OHO
HE JOIyCTUMO B TabJIMYIHOI JIOrHKe, MOpoXkeHHOM dpeitmom IM(r, X). U
3HAYUT, HE JOIYCTUMO IJ100aJibHo B joruke G L. ]

Takum obpasoM, Jajaee paccCMaTPUBAEM IIPABUJIA BBIBOIA B PELYIIMPOBAH-
Hoit popme, mozesb M(r, X)) jyisi KOTOPBIX YIOBIETBOPSIET CBOMCTBAM:

(1) 36" € $1(M(r, X)) : Oa(61) = 0,

(2) d¢g € m(T,X) s € 91(¢0) & 92(¢0) 7& 0.

(3) auist Beex ¢y, YIOBJIETBOPSIONIUX YCJIOBUIO (2), IPABUJIO 7' OIIPOBEPTa-
eTcsl Ha JIOKaJIbHOI KommoHeHTe K. (¢p) :

Vo € Ke(¢o) (¢ Fs @), I € Ke(go) (do s 20))-

(4) nokasbHast KoMoreHTa K. (¢pp) He HACBHIIIEHHA 110 KO-HAKPBITHAM (T.€.
CYIIECTBYET aHTHIIEIb 3JIEMEHTOB 0€3 KO-HAKPbITHS ).

Jlasee OyaeT moKa3aHO, YTO NPHU BBLIMOJHEHUU ITUX YCJIOBHUI 3aJaHHOE
[IPABUJIO MOYXKET OBITh KakK IVI0DaJbHO JOIMyCTUMBIM B jjoruke G L, Tak u He
JIOIIYCTUMBIM TJI00AJIBHO.

Teopema 3.2. ITycmv modeav M(r, X) ydosaemeopsem ceoticmseam (1) —
(4), npusedennvim panee. ITycmov makoce das 1106020 HENYCMOLO MHOMHCE-
cmea dussronkmos Z : ¢ T Z C X (|Z] > 3) cywecmeyem nempucuans-
nas anmuyens A C K. (¢o) C M(r, Z) makaa, wmo:
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(1) 3Y C Ke(bo) : fQT) = A& f — p-morphism;
(2) 3oy € K(¢o) — xo-naxpwmue das Y 6 K.(¢o); m.e.
92(¢y) = {quiey 91(¢i)UU¢iey 92(¢i)} & {94(¢y) = ﬂ@.ey 93(¢i)ﬂﬂ¢iey 94((251)}

(3) anmuyenv A ne umeem xo-narxpoimus 6 M(r, X), m.e. Vo, € M(r, X)

{02(0a) # | 010600 (U 02000)} V {0a(da) # (1) ()1 () 6a(0)}-

pi€A oA ¢icA ¢i€A
Tozda npasuao r 2a06arvm0 donycmumo 6 GL.

Hoxazamenvcmeo. Ilycrs 3agaHHOE TPABUIIO T B PEJLyIIUPOBHHON dopMe He
JIOIIYyCTUMO B HEKOTOPOI TabJUYHON JIOTUKe A, paciupsioreit joruky GL.
Torga o Teopeme 3.5.1 [7], mpasmio r onpoBepraeTcst Ipu HEKOTOPOM Hop-
MyJIbHOM O3HaumBauuu V' Ha m-xapakrepuctuaeckoil momesn Chy, () mis
HEKOTOPOTO 1M
Vae Chy(X) aly ¢, ¢j € Pr(r); 3b € Chp(N) 1 by . (1)

Beimostanm cxxumaroruii p-mopdusm mogen Chyy, (N), T.e. mo-coiino ckiie-
uBaeeM Bce JyOJid IIPU 33/]aHHOM O3HAYMBAHUK — SJIEMEHTDLI, O3HAYUBAHUS
U MHOXKECTBA, JIOCTUXKUMbBIX U3 HUAX JIEMEHTOB COBIAIAIOT. T.K. p-Mopdusm
COXpaHseT UCTUHHOCTH (DOPMYJI, TO Ha IIOJIy YEHHON MOJIEN IIPABUIIO " OIIPO-
Bepraercst: T.e. Bbipaxkenue (1) Beimosasiercst. st ynpornennst u cokparie-
HUsI 3aIllUCU [OJIyYeHHYIO MOJIeJIb TakxkKe OyzeM o6o3Hadarh Kak Chyy,(A).

Paccmorpum reneps sokasibHyo KomronenTy K (b) sanementa b : by .
Hannast jokasnbHas kommnonenTa K (b) npu 3ajanHoM o3HauMBaHuu V' siBJisi-
eTcst OTKPbITOl 1ojMosiesibio Mojiesn Chy, (A). CiieoBaresibHO, 110 CBOHCTBY
OTKPBITO MTOMOJIESTH, IPABUJIO I OIIPOBEPTaeTCs Ha, Heil.

HyCTb MHO>KECTBO Z — 9TO MHOXKE€CTBO YJICHOB IIOCBIJIKH ITpaBHJIa, MUMeE-
IONMX Herycroe MHOXkKecTBO ucruaHoctu Ha K (b), re. Z := {¢ € Pr(r) :
V(¢) N K(b) # 0}. TokazkeM, 9TO BBIIOJIHSIETCS :

JIemma 3.2. (K(b),V) = (K(¢0),S) C M(r, Z)

Joxasamenvcmeo. (I) Bospmem npomssosbabrit sxement ¢ € Sq(K (b)) u no
YCJIOBHIO BbIOsIHSIETCst t =y ¢y, ¢ € Pr(r). Takas dopmyna ¢, u3 no-
CBUIKH yHUKAJIbHA JIJIsT JAHHOTO 3JIeMeHTa (T.€ 1pyrue pOpMyJIbl 13 HOCHLIKH
[paBuyIa Ha HEM He MOTYT OBITh HCTHHHBI IO OIPEIESIEHUIO JTAHHON (hopMy-
ab1). VI3 pacrosoxkenus: ssementa ¢ 1 nppedIeKCHBHOCTH OTHOIIEHUS CJIe-
JIyer :

Ot = {w:tley O} = 02(d) = 0. (x
Ecmu ¢y € S1(Kc(¢o)), To m3omopdusm (¢, V) = (¢, S) nokazan. Eciu ke
9JIEMEHT (b UMeeT IIyOuHy CTPOro Gosiblie 1, TO U3 Hero JOCTHKKUM 110 OTHO-
nieHnio R HEKOTOPBIil 3j1eMeHT 1epBoro ciiost ¢q € S1(K.(¢g)). Torma cupa-
BeymBo O2(¢,) = 0. Orcroma 110 onpejienennto oTHOIeHUst R Ha Mojesnn
M(r, Z) zakmogaeM 02(¢,) C 02(pr) = 0. IIporusopeune.

O6parno, nycrs ¢y € S1(K:(¢pp)). Ilo onpenenennio MHOXKeCTBA Z Cy-
mecrByeT snemenT t € K.(b) Tmakoii, uro t =y ¢p. Ecom t € S1(K.(b)),
To BhInoJiHseTcst () u uzomopdusm crycrkos C(t) u C(¢;) mokasan. Ec-
JIM 7K€ JIEMEHT ¢ mMeeT IIyOuHy cTporo Gosbire 1, TO U3 HEro JOCTHZKIM
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1o orHorreHnio R HekoTopbit ssemenT niepsoro ciost a € S1(K(b)). Torma
cpaseyuBo 03(d,) = 0 u 3anaur BeiONHSETCH O (0g) C O2(dt) = (. TIpo-
TUBOpEYUe.

Taxkum obpaszom, Boimosasiercss S1(Kq(b)) = S1(K:(¢o)) B cuny mpous-
BOJIBHOCTH BBIOOpa asieMenTa ¢ ().

(II) TycTh must 3/1eMeHTOB TIyOUHbL He Gojiee k yTBEpXK/IeHHUEe JIOKA3aHO.
Bosbmem anement t € Sii1(K(b)) & t =y ¢p. U nycrs nanubiii s7ement
ABJIACTCS KO-HAKPLITHEM HEKOTOpOi amruuern {by,by...b, M & Vi b; =y
¢i, ¢; € Pr(r). llo nHAyKTHBHON IUIIOTE3€ BBIMOTHICTCS

{b1,ba .. 0} 2 {61, 62 pn} T C S<p(K(do)).

s PacrojyiozKeHud JaHHOI'O dJIEMEHTa 3aKJIIoIaeM !

Ot = {a : tf=y Oz} = [ J0bi = [ 01(¢1) U a(e4) = 02(0);
b i i

=0t = {x 1ty =0x} = () ~0b; = () 0s(¢i) N[ )0a(di) = Oa(shr).
b; 7 7

Orcrozia cpasy CJejlyer, 9To 3JIEMEHT ¢y ABJISIETCS KO-HAKPBITUEM JIJIs] aHTHU-
nenn {¢1, da ... P} C S<i(Ke(do)).-

O6parHo, mycrsb s71emMeHT ¢y € Sk11(Ko(Pp)) €crb Ko-HAKPBITHE JIJIsI HEKO-
TOpOit anTunenu {1, ... ¢, raybunsr ne 6omee k Bo dpeiime K.(¢g). ITo
MHJIyKTHBHOI IMIIOTE3€ HAIeTCsA aHTUIEDb 3JIeMEHTOR

{bl,bg c bn} - Sgk(K(b)) & Vi b; ):V qbl,gél € PT‘(T‘),
taxas, 9o {b1,ba ... by} = {1, P2 .. o} C S<i(Ke(do)).

ITo oupenesenuio MHOXKecTBa Z cymiecTByer sement t € K(b) rakoii,
aro t vy ¢p. TlokaxkeM, 9TO JAHHBIH SJIEMEHT SIBJISIETCS KO-HAKPBITHEM
qutst aprunent {by, by ... by} € S< (K (b)). [Ipennomnoxum nporusnoe. [Tycrs
9JIEMEHT ¢ SIBJISIETCSI KO-HAKDPBITUEM JIJIsi AHTUIENU {21, ...25} U BBIIOJIHI-
erca {by,by... by M2 {2, ... 2} Tlo noxazamnoMy pamee Haiijercs anTH-
Tiens s71eMenToB Mojien M (r, Z) Takast, 9TO BBITOJIHACTCA {21, 22 . . . 2, 1t 22
{1, 02.. hn} C Scp(Ke(0))-

Ho Torya He CI02KHO [0Ka3aTh, UTO JIEMEHT ¢y OYJIeT SIBJISTHCS KO-HAKPBI-
THEM JIBYX Pa3JnuHbIX aHTuienei B mojgenu M(r, Z), T.K.

U91(¢>i) U U92(¢z’) # U‘91(¢j) U UGQ(%‘) I

() 03(61) N[ 0a(ds) # [ 03(w5) N[ ) 6a(tty),
i i j j

YTO HEBO3MOKHO II0 IIOCTPOEHUIO JTaHHON Mojesn. IIporusopetne.
Taxmm obpazom, 1o nyknun noaydaeM (K (b), V) = (K.(¢op), S). YrBep-
JKJICHHE JIOKA3aHO.

O
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[TpomoizkuM JroKa3aTebLCTBO TeopeMbl 3.2. T1o yesioBuio reopeMbr Bo (peii-
Me JIOKaJIbHOM KoMmmoHeHThl K. (¢o) C M(r, Z) cymecrBytor antunenu A, )
I 3JIEMEHT ¢, C yKa3aHHbIME cBoiicTBamu. Ilo onpesenennio muoxecTBa Z u
JIOKA3aHHOMY BBIIIIe, B JIOKAJIbHON KoMIToHeHTe K (b) cylecTByoT 9/1eMeHThI
(aHTHIENN), TAKHE YTO:

{ar,...an}T 2 AT & {y1, .y} =V &yl = ol = {8, UV

ITo ycoBuio Teopemsl cymectByer p-mopbusm Y ua AR, Cienosarensho,
cymecTByer p-Mopdusnm noadpeiiva {y1, . . .y} na noadpeiiv {a1, . .. a, .
Duement yg € K(b) siBisieTcsi KO-HAKPBITHEM JJIsl aHTUIECNA {y1,... Yk} U
HOPOXKJIaeT Kak KopeHb A-dpeiim. T.K. p-mMopdusm coxpaHsier UCTUHHOCTH
dopmyi, To 06pasz e = f(yp) ITOro MIEMEHTA Y IPU YKAZAHHOM P-MOpdu3Me
TaKKe ABJIsAeTCs Ko-HakpbiTneM s antunenn A = {ay,...a,} B K(b). Ilo
UCXOJIHOMY TIPE/IIOIOKEHNIO, HA 9JIEMEHTE € JIOJIKHA OBbITh MCTUHHA HEKOTO-
past bopmyia ¢ € M(r, Z) u3 NOCHUIKA TPABIIIA.

B cuity pacrosioxkenust sjeMenTa e J1jist (bOPMYJIbl ¢ JOTZKHO BBIIOTHATH-
et

Oa(de) = |J 01(00) U | 0a(0n); & Oa(ge) = () Os(¢i) 1 () Oalhi).

$i€A PicA ¢ €A P, EA

OpnHako, 10 yCJIOBHIO T€OpeMbl Tako#t ¢dhopMmysibl He cymiecTByeT. [IpoTu-
Bopeune. Teopema 3.2 nokazaHa. U

B obparnyto cropony :

Teopema 3.3. ITycmv modeav M(r, X) ydosaemeopsem ceoticmseam (1) —
(4). Iycmv daa nexomopozo nenycmozo muosicecmea dussronkmos Z = ¢t C
Z C X daa mobot nempusuaavrot anmuyenu A C K.(¢o) C M(r,Z)
BUNONHAECTNCA, :

(1) aubo A umeem xo-naxpumue 6 K.(po) C M(r, X ), m.e. svnoanaem-

ca: o € M(r, Z)
ba(de) = | 01(00) U | 6a2(00); & Oa(de) = (1) Oa(i) 1 [ Oa(di)-

pi€A ¢;€A P, €A ;A

(2) aubo das xastcdoti anmuuyenu Y C K.(¢pg) swnosnsemesa:
ecau (f(yR) = AR&f — p-morphism), mo ne cywecmeyem ko-naxpvimus
oan anwmuuenu Y 6 KC(¢0)) .

Tozda npasuno r we donycmumo 2aobarvro 6 sozure GL.

Jlokazamenvemeso. Koneunbim dpeiiMoM JIoKaibHON KoMoHeHThI K . (¢pg) 1o-
pojum tabauuanyio jgoruky L = L(K.(¢o)), pacmupstromtyio joruky G L. To-
raa st Hekoroporo n dpeiim K. (¢g) siBasieTcst OTKPBITBIM 110D peiiMom
n-xapakrepucrudeckoit Mmogemn Chy, (L) (cm. Proposition 4, c. 8 [14]). Tlo
YCJIOBUIO T€OPEMBI MPU 3aJ[aHHOM O3HAYUBAHUU S IPABHUJIO OINPOBEPraeTcst
Ha OTKpbITOil mogmogenn K.(¢pg) T Chy,(L). Ecau moonpeaennm o3Haun-
BaHUe TIePEMEHHBIX Ha BceM (peliMe n-XapakTepUCTUIeCKOi MOJIE/N Tak,
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9TOObI TIOCHLIKA TIPABU/IA ObLIA UCTUHHON, TO OMPOBEPIHEM 3aJIaHHOE Mpa-
Busio Ha Chy, (L), oTkyna 6yjer cjiegoBaTh €ro HeJIomyCTUMOCTD B TabIMIHOI
noruke L wan GL. s aroro onpenennm p-mopdusMm dpeiivMa n-xapakre-
pucrudeckoit mogiesu Chy, (L) Ha ee moadpeiim K (¢p). Ilepenocs: ¢ momo-
b0 JIAHHOTO p-Mopdusma o3HauuBanue ¢ K.(¢g) Ha Bech dpeitm Chy, (L),
OIIPOBEPI'HEM 3aJIaHOe MPABIIIO Ha n-xapakrepuctuieckoit mojgeaun Chy,(L).

Omnpenennm p-mopdusm g Ha bpeiive Chy, (L) cremyronm o6pa3oM.

1) Hnst Beex anementoB x € K.(¢pg) C Chy (L) p-mopdusm g onpeesnm
KaK TOXKJCCTBEHHBIIT: ¢(r) = .

2) s Beex anementoB z € S1(Chy, (L)) \ S1(Kc(¢o)) p-mopdusm g ompe-
JemnM Kak g(z) = e, e e € S1(Ke(¢po)) C Chy(L) nexkoropsrit dhukcupo-
BaHHBII 9JIEMeHT, npuHaIexKanuii mepsomy ciaoio S1(K(¢pp)).

Takum 0b6pazom, p-mopdusm ompeesnen Ha BeeM mepsom cioe Chy,(L).

3) Bospmem mpoussosbmblil ssement z € Sa(Chy, (L) \ Ke(¢op)). o mo-
CTPOEHUIO N-XaPAKTEPUCTUIECKON MOJEIN JAHHBIA 3JIEMEHT SIBJISIETCST KO-
HAKPBITHEM JIJIsi HeKoTopoil anTurenu snemenros £ C S1(Chy (L)), Ha KO-
Topoit p-mopdusm yzke onpegenes u g(Z) C S1(Kc(¢o))-

T.x. dpeitm K. (¢pp) mopoxkaer J0ruky L, TO JErKo 0Ka3aTh, 9TO KOPHE-
Boit dpeiim 2t = {z} U Z asnsiercst p-mopdHbIM 06pa3oM (IIpr HEKOTOPOM
p-Mopdusme f) xKopresoro mozadpeiiva ¢ = {¢.} UY C K.(¢g). Cremopa-
TeJIBbHO, KOMIIO3UIIAA P-MOPGPU3MOB f U ¢ sIBJIsIeTCsT p-MOpdU3MOM o peiima
VEC K.(¢o) na noadpeitm Z T K.(¢) m anTunens ) mmeer Ko-HaKpbITHE
B Kc(¢0)

Ecmn antunens A = g(Z) umeer ko-nakpoitue t € So(Chy(L)), To ompe-
nensieM ¢(z) = t. B mporuBHOM cilydae IpUXOJUM K IPOTHBOpednio. [leii-
CTBHUTEJILHO, B TAaKOM Ciiydae ycioBue (1) me BbImosHsieTcst. Yciosue (2)
TaKyKe He BBINOJHAETCs, T.K. JIJIsi HEKOTOPOro P-MOpQU3Ma BbITOJHIETCS
AR = g(f(Y®)) u anTunens Y nmeer ko-nakpeitie ¢, B K.(dg). Cremopa-
TesibHO, aHTHIEb A = ¢(Z) uMeeT KO-HAKPBITHE B JIOKAJIHHON KOMIIOHEHTE
K.(¢o) u B cuity 1pou3BOJILHOCTH BBIGOPA 3JIEMEHTa P-MOPMhU3M OIIpe/IeieH
Ha BceM BTopoM citoe Sa2(Chy(L)).

4) Ilpesmomnozxkum, 910 17151 Beex 1eMenToB 2 € S<i(Chy, (L) p-mopdusm
yae onpeneier 1 g(S<x(Chn(L)) T S<k(Keo(do)).

Bosbmem npousBosibHblil ssemenT z € Ski1(Chy(L) \ Kc(¢o)). o no-
CTPOEHUIO MOJEJIN ﬂaHHbeI QJIEMEHT ABJIFAETCA KO-HaKPBbITUEM JIJIsI HEKOTO-
poit anrunenu snementoB Z C S<i(Chy(L)), Ha KOTOPOit p-MOpdU3M yKe
ompenenen u g(Z%) C S<ix(K.(¢o)). Kax u panee, MOXKHO TIOKa3aTh, 4TO
kopuesoii dpeiim 27 = {2} U Z! apnserca p-mopdubiM 06pazom (pu Heko-
Topom p-mopdusnme f) xopresoro moadpeiiva ¢ = {¢.} UYE C K.(¢).
CemoBaTe/IbHO, KOMIIO3UIIAA P-MOP(MU3MOB f U ¢ SABJISIETCS P-MOPQPU3MOM
nodpeiiva Y C K.(¢o) ma nondpeiin ZF,

Ecmn anrtuiens A = ¢(Z) umeer ko-uHakpoitue t € Sii1(Chp(L)), TO
omupegessieM ¢(z) = t. B mporuBHOM citydae (ecsu HET TAKOTO KO-HAKPBITHUS
t) mpuxomum K nporuopeunto. JleficTBUTEIHHO, B TAKOM CJlydae yCJIOBUE
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(1) me BeimosHsieTcst. YcsoBue (2) TakyKe He BBIIOJHSETCS, T.K. JJIS HEKO-
R _ R
Toporo p-mopdusma Boermosusgercs A = g(f(Y)™) u anTunens ) wmmeer
KO-HaKpbITHE ¢, B K (o).
Takum obpazom, onpee i p-Mopdu3M Moeei

9+ (Cha(L),g7'(S)) —¢ (Ke(go), S),

COXPAHSIONNH UCTUHHOCTD (opMyst. Tenepb ocTaeTcss 3aMEeTUTh, UTO Mepe-
HOCsI ¢ TIOMOIIBI0 p-MopdusMa ¢ o3HaumBaHue S ¢ OTKPBITOH MOJMOIE/IH
K.(¢o) T Chy(L) (Ha KOTOPOH HPABUIIO T OHPOBEPraeTCsi) ONPOBEPIHEM
JIAHHOE [PaBUJIO HA n-Xapakrepucruydeckoil mogeaun Chy,(L) upu Hekoro-
pom dopmysibHOM o3HauMBaHuU. CJie0BaTE/IbHO, IPABUJIO ' HE JIOIYCTUMO
B JaHHOI TabunuaHoil soruke L(K (¢o))(2 GL), u 3Ha4UNT, He SIBJISIETCS TJI0-
OaJIbHO JIOMyCTUMBIM B jioruke G L. O

4  PazpemmmocTh 1Ji00abHON AomycTuMOCcTu B joruke GL.

OcHOBHOIT pe3yabTaT cPOPMYIUPYEM B CJIEAYIONMIEl TeopeMe:

Teopema 4.1. IIpobaema 240664bH0T JONYCMUMOCTIU NPABUAG T 8 AO2UKE
GL paspewuma.

Joxazamenvcmeo. Ha ocHOBe 1Oy 4eHHBIX paHee Pe3y/IbTaToB MOKHO HIPeJi-
JIOKUTH CJIEYIONIN{T aJIFOPUTM [POBEPKHU II00AJIBHOM JOIYCTUMOCTH B JIOTU-
ke G L 3aJJaHHOrO MpaBmJIa I B PeIynupoBanHoil ¢popme. Paccmorpum mpons-
BOJIbHOE TPaBUIIO I (B pejynupoBanoil opme) u ero koneunyio G L-monesnb
mozesib M(r, X). st IpOM3BOIBHOIO MpaBHiia IIOCTPOCHUE €ro PeyIupo-
BaHHOI opmbl u ocrpoenune Mojean M (r, X) ocyiecTpiisieTcst 3a KOHEUHOE
YHCJIO MAroB. BBIOIHIM [0CJIEI0BATEJIBHO IPOBEPKY (TaKzkKe 3a KOHEYHOe
YHCJIO 1IAroB) CJe/yIomux yeiaosuii (cBoiicts momenu M (r, X)).

(1) IIposepsiem yciosue: 3¢t € S1(M(r, X)) : 61(¢!) = 0. Ecam Taxoro
9JIEMEHTa He CYIIECTBYET, TO 110 JeMMe 3.1 IpaBuiio r riobaabHO JOIyCTHMO
B jjoruke G L. Tanee pacemarpusaem mogenn N(r, X ) Jy1st KOTOPBIX yCJI0BUE
(1) Bemmosasiercst. [lepexogum K IpoBepKe MyHKTa, 2).

(2) Tposepstem ycosue: ¢y € M(r, X) : ( xo & 01(do) & O2(do) # 0).
Eciu He BbINOJIHEH HEPBBIil KOHBIOHKT, TO jleMMe 3.1 mpaBuiio r 106aibHO
jonycrumo B joruke G L. Eciiu Bbllo/IHEeHa T1epBast 9acTh YCJIOBHsl, HO HE Bbl-
LIOJIHSIETCsI BTOpasi — He JIOIyCTUMO T7100a/1bH0 B jioruke G L. [Tosromy nasee
paccmarpusaeM Mojean N(r, X) B koropeix ycaosust (1)-(2) BBIIOIHSAIOTCS.
I[TepexouM K IIPpOBEpKe MyHKTA 3).

(3) Ilposepsiem ycioBHe: mOCBLIKa NpaBuia T ucTHHHA Ha K. (¢g) (T.e.
Vo € Ko(¢po) (¢ s ¢)). Ecam mer, To mo iemme 3.1 mpaBmiio 7 riob6aibHO
nonycrumo B jioruke G L. Tlosromy nasee pacemarpusaem mozesu I(r, X)),
B KOTOPBIX IIPABHJIO T° OLIPOBEPraeTcsi Ha JOKaJbHOH KoMmuonente K. (¢g), T.e.
yesosust (1)-(3) Bemmosmstiorcst. Ilepexonnm K npoBepke myHKTa 4).
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(4) TIposepsiem ycsioBue: JOKajbHasi KoMIoHeHTa K (¢p) He HACHIIECH-
Ha 110 KO-HAKDBITHSM, T.€. CYIIECTBYeT HETPUBHAJbHAS aHTUIEIHL 0e3 KO-
HaKpbITHs. Ecm ycioBue He BBITIOTIHEHO (T.€. JIOKaJIbHAsT KOMIIOHEHTA HACHI-
IIEHHA 110 KO-HAKPBITHAM JI0 [VIyOHMHBI 9JIeMEHTa (), TO, IIPU BBIIOJTHCHUN
yesosuii (1)—(3), npasuso r He gomycTMO robaabHo B joruke G L 1o jgem-
me 3.1. [Tosromy nanee paccmarpusaem mozgern M(r, X ), B KOTOPBIX yCI0BUS
(1)-(4) Bermosmstiorcst. Ilepexonnm K poBepke IMyHKTA 5).

(5) Ecom monens M (r, X)) yaosiersopsier yeaoBusm (1) — (4) u yioBiaerso-
psieT TakzKe YCJIOBHAM TeOPEMBI 3.2 , TO IPABUIIO " II00AJIBHO JOMYCTHMO B
noruke G L u npoBepka 3akon4eHa. IHade mepexoum K mpoBepKe myHKTa 6).

(6) Ecom momens M (r, X) yaosiersopsier yeaosusm (1) — (4) u yioBiaerso-
psieT TakzKe yCJIOBUSM TeOPeMbI 3.3, TO IPABHUJIO T He JOIyCTHMO IVIODAIBHO
B jjoruke G L. IIpoBepka 3aKoHYIEHA.

B pesysbrate, Jyist IPOU3BOJILHOIO IIPABHJIA T B PEJyIMPOBAHHOI dhopme
32 KOHEYHOE YHCJIO IIATOB MBI MOYKEM [POBEPHUTD €r0 II00AJIBHYIO JOMYCTH-
MOCTH WJIA HEJIOMYCTUMOCTD B jjoruke G L. O

5 3akiarodyeHue

B craTtbe uccnenyores mpaBuia BEIBOJA, TI0OATHHO JOMYCTAMBIE B JIOTH-
ke GL (T. e. gomycrumbre cpa3y BO BeeX (DUHUTHO AIIIPOKCUMHUPYEMBIX Pac-
mmpenusax GL). Jlyis mpaBui B peyrupoBanHoii dhopme, MOJeIb KOTOPBIX
YIOBJIETBOPSIET HEKOTOPBIM €CTECTBEHHBIM CBONCTBAM, TIOJIYIe€HO HEOOXOIU-
MO€ W JIOCTATOYHOE YCJIOBHE TIobasbHOl momyctumocTtu B Jjornke GL. Ha
OCHOBE IOJIYY€HHOTO OITMCAHUS MIPEJJIOXKEH AJITOPUTM ITPOBEPKHU IJI00aIbHOMN
JIOITYCTUMOCTH IIPOU3BOJILHOTO MPABUJIA B PeaylupoBanuoii ¢popme. Taxkum
obpaszoM, mpobsema riobaabHOil momycrumoctu B joruke (GGL paspemmnma.
B CB4A3U C 9THUM BO3HHKaET BOIIPOC O HaJIUYIUU (OHI/IC&HI/H/I) KOHEYHOI'O nJIn
SIBHOT'O 6as3mca Jjisl TI00aJIbHO JIOIYCTUMBIX ITPABUII JJist S4 1 GOJIBITUHCTBA
6asoBbix soruk (Grz,GL,S4.1 u 111.)
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