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Awnnoranmsa. /lokazaHo, 9TO BCSKOE TOXKIECTBO PELIETKH BCeX (POPMAIUil KOHETHBIX
TPYIII CIIPABEJJINBO B PEIIETKE BCEX N-KPATHO W-KOMIIO3UIIMOHHBIX (DOPMALUN KOHETHBIX
TPYII [J1s1 JTI060T0 HEILyCTOrO MHOYKECTBA IIPOCTHIX YHCEN W U JII060r0 HATYPAJILHOTO M.

KuroueBble ciioBa: KOHe4YHasl rpymnmna, opMarus TPYII, w-KOMITO3UIIMOHHBIN CIIyT-
HUK (hopMaIuu, N-KPaTHO w-KOMIIO3UIMOHHAs opmarysi, pefiieTKa hOpMaIiii, ToX 1e-
CTBO PEIIEeTKY, MOAYJISIPHAs PEIIeTKa, HHIYKTUBHAs PelleTka dopmManuii, X-orgeanmast
perreTka opMaIuii.

Ioecasmmaercst mpogeccopy K. I1. Illamy
B cBsi3u ¢ ero 70-jieruem

Bsegenue

B pabote paccmaTpuBaioTcst FOTHKO KOHEUHBIE TPYIIBL. B HaibHeeM cuMBOJT
W O3HAYAET HEKOTOPOE HEIyCTOE MHOXKECTBO NPOCThIX unces n w’ = P\ w. Cumso-
som CP(G) 0603HAUAIOT [IEPECEUEHUE TIEHTPAJIN3ATOPOB BCEX TEX INIABHBIX (PAKTOPOB
rpyunbl G, Y KOTOPHIX KOMHO3UIMOHHBIE (GAKTOPBI MMEIOT IPOCTOM MOPAIOK p (ec/iu
B rpyune G Her Takux ‘Gakropos, To nojaraior CP(G) = G). s nupousBobHO
coBokynHocTu rpymr X wepes Com(X) o603HaYAIOT KJIACC BCEX HMPOCTHIX abeseBbIX
rpymn A rakux, 00 A ~ H/K nns Hekoroporo komnosurmonuoro gakropa H/K
rpynnsl G € X\Cumposom R, (G) obosnaunm &,,-paaukan rpynnsl G, T. €. 1po-
W3BeJIeHNE BCeX TAKUX €€ Pa3PeNIUMbIX HOPMAJIbHBIX MOATPYIII, KOTOPhIE SIBJISTIOTCSI
wW-TPYTIIaMT:

Qopmayueti HA3BIBACTCS KJIACC TPYIIIL, 3aMKHYTHII OTHOCHTEJIHHO B3SITUSI TOMO-
MOPMHBIX 00pa30B M KOHEUHBIX MONPIMBIX Tpou3Beaennit. B Teopun dopmariumii
OCOOVIO POJIb 3aHUMAIOT TaK Ha3bIBAEMblE w-HACHIIEHHbIe (popmaruu. Popmarus §
Ha3BIBAETCS W-HACOIUEHHOT, eClU el IPUHAJIEXKUT BesiKas rpymmna G, yIoBIeTBO-
pstomast yeaosuio G/L € §F, tne L C ®(G)N O, (G). 3naunresibno Bo3pociuii B 1o-
CJIeTHYE TOMbI HHTEPEC K W-HACBINEHHBIM (POPMAIUAM TPUBET K BOSHUKHOBEHUIO MX
€CTECTBEHHBIX 0600meHnil (w-koMnosunnonuble Gopmarmu [1|, X-nokampabe dbop-
manuu 2] u ap.).

[Iyctb f — npousBosibHas QYHKIUS BUIA

frwU{w'} — {dopmamun rpynn}. (1)
Caenys [1], conocraBum dbyHukiuu f Kiace rpymi

CF,(f) = (G| G/R,(G) € f(w') u G/CP(GQ) € f(p) nnst Beex p € wN7(Com(Q))).

Pabora nepsbix AByX aBTOPOB BBIMIOJIHEHA [IPU 9aCTUYHON (bUHAHCOBON nojiep:kke Besopyc-
cKOro pecirybaukanckoro donjga dyHaaMeHTaIbHbIX uccieqoBanuii (rpant @10P-231).

(© 2011 Bopo6res H. H., Ckub6a A. H., ITapes A. A.
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Ecin dopmanusa § rakosa, uro § = CF,(f) aysa wexoropoit dyukiuu f Buga (1),
TO § HA3BIBAIOT W-KOMNO3UYUOHHOU BOPMAUUET € W-KOMNOSUUUOHHDIM CIYMHUKOM
f 1

Besikast popmanust canraercs 0-KpaTHO w-KOMIO3UITMOHHON, a ipu 1 > 0 dop-
Manus § Ha3BIBAETCA N-KPamHo w-xomnozuyuonnod (1], ecmu § = CF,(f), rue Bce
HEINyCThle 3HAYEHUsI CIlyTHUKA [ ABJISIOTCH (7 — 1)-KpaTHO w-KOMIO3UIMOHHBINT
dopmarmsivu.  OTHOCHTENILHO BKJITOUEHUsT C MHOXKECTBO BCEX NM-KPATHO WrKOM-
HOBUIMOHHBIX opMmanuii ¢ obpasyer nosny perrerky [1]. Cioemyer oTMeTuTh,
YTO W-KOMIIO3UIMOHHBIE (B YaCTHOCTH, N-KPATHO w-KoMOosuimonubie) dopyanuu
B OTJIMYME OT KJIacCa HACBIMIEHHBIX (hopMAaIuii, Kiaacca w-HACHIIEHHBIX (OpMaIuii
7 KJIACCA KOMITO3UITMOHHBIX (POPMAIHil HEe BKJIQJIBIBAIOTCS B TEOPHUIO X-JIOKAIBHBIX
dopmarmit, pazsuryio B pabore Basutecrepa-Bomumine, Kanbsso wil.JA #Illemerko-
Ba [2]. B To e BpeMmsi n-KpPaTHO w-KOMIIO3UIIMOHHBIE (DOPMAIUILKAK U N-KPATHO
w-HACHIIIEHHbIe (bopMaIny, HanbOoJIee MOJIE3HBI B PA3JIMIHBIX | [TPUJIOXKEHUSIX TEOPUH
dopmarmii.

B knurax [3, 4| u B HemasHo Bblme X KHUrax [546) mokazano, 4To KOHCTPYK-
[UU U PE3YJIbTAThl TEOPUH PENIETOK SIBJISIIOTCS OJE3HBIM, HHCTPYMEHTOM IIPU U3Y-
yenun rpynn u ¢opmanuii rpynm. B 1986 r. Ay Hi, Gkuboit [7] ycraHoBieHa MO-
JLyJIIPHOCTD PEIeTKU Beex (HachImeHHbx) djopManmii. Brociegcrsuu ator dakt
HAIeJI MHOT'O [IPUJIOKEHU TP MCCIIEOBAHUN CEPYKTYPbI HACBHIIEHHBIX (hOpMAIHii
(M. [3, r1. 454, ra. 4, 5; 5, o1 4]). B monorpadrtu [4] A. H. Cxuba gokasas, 910 npu
JIIOOBIX HATYPAJIBHBIX 1M U N Y PEIIEeTKH BCEeX T-3aMKHYTBIX M-KPATHO HACHIIEHHBIX
dopMmanuii 1 y pereTku BeeX T-3aMKHYTBIX N-KPATHO HACBHIIIEHHBIX (hopMaluii cu-
creMbl ToXiecTB copragaor. Hosauee To Bousbunab u A. H. Ckuba [8] nmokaszanm,
9TO JIIst JTF000r0 GECKOHETHOTO,MHOYKECTBA TIPOCTHIX YUCENT W U TPH JIIOOBIX PA3/INI-
HBIX HATYPAJIbHBIX 1M WA CHCTEMBI TOXKJECTB PEIIETKN BCEX M-KPATHO W-HACHIIIEH-
HBIX (GOPMAINil U PENIETKH BEeX N-KPATHO w-HACKHIMEHHBIX (hOpMAIHii COBIIAIAIOT,
a B pabore JI. A. IIlemerkosa, A. H. Cxubsr u H. H. Bopobbesa [9] sToT pesyiib-
TaT PACIPOCTPAHEH, HA peeTKN (DYHKTOPHO 3aMKHYTBIX T-KPATHO W-HACHIIIEHHBIX
dopmarmii.

Ormerdm, drovs paborte Lo Baunbuas u K. I1. Illama [10] onucansr HeHIIBIIO-
TEHTHBIE/TOTAILAO HACHIIEHHBIE (hopMmanun § ¢ OyseBoil pemerkoi §/ooF N I Beex
TOTAJIbHO HACHIIIEHHBIX (POpPMAaInii, 3aKJIFOUEHHBIX MeXKy § u § NI, a B pabore
To Baub6uust [11] onucanbl T-3aMKHYThIE N-KPATHO HaCbIIeHHbIE hopMarmu § ¢ Oy-
JieBolh, perrerkoii §/7F NI Bcex T-3aMKHYTHIX N-KPATHO HACBINEHHBIX (hopMarmii,
3aKJTI0OYEHHBIX MeXKIy § u § NI,

OTmeTnM, HAKOHEIL, 9TO B psijie paboT B. A. BenepHukoBa u ero y4eHukos (cM.,
HanpuMmep, [12-15]) aHaJOrnuHBIE BOIPOCH! HCCIIE0BAJICH B PAMKAX OPUTMHAJIBHOM
TEOPUU PACCIIOEHHBIX (hOpMAIIHii.

Cpesin OTKPBITHIX 33J1a9 B JIAHHOM HAIPABJICHUHM HAIIOMHUM CJIEJYIONIUI BO-
pOC, NOCTaBJIEHHBIH B pabote |1, npobaema 3, c. 796]: BepHO JH, YTO AJIST JTFOOBIX
IeJIbIX HEeOTPHUIIATEJIBbHBIX M, T H IIPOU3BOJIBHOIO HEIyCTOI0 MHOXKECTBA, HMPOCTHIX
qHcesT W y PenieToK Cp, H Ce CHCTEMBI TOXKIECTB COBITAIAlOT!

I'maBHOit 11€/1BI0 TAHHOI pabOTHI ABJSIETCS pEIIeHNe TaKOW 3a/Jadu B CIydae,
KOIJIa W SIBJISIETCST OECKOHEUHBIM MHOXKECTBOM IPOCTBIX YHCesI. BasKHBIM TamoMm B
JIOCTUKEHUN 3TOH Iean siBustachk pabora [16], rje ycraHOB/IEHA WHIyKTHBHOCTD pe-
IIIETKU BCEX T-3aMKHYTBIX N-KPATHO w-KOMIIO3UIMOHHBIX (opmaruii (cM. [4, onpe-
nenenne 4.1]).

Mper1 Gy/ieM HCIIOIB30BATH CTAHAAPTHYIO TepMUHOJIOrHI U3 [1,3-6,17).
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1. IlpenBapuresbHbIE CBEJIEHUSA

Hanomunm, uro noaygdopmayuet [3] HasbiBaeTcst KIace TPy, 3aMKHYTHIH OT-
HOCHUTEJILHO B3ATHS FOMOMOPMHBIX 00pa3oB. Ilycts X — mpowsBosibHAST COBOKYII-
HocTh rpynm. epes form X oboznauaercst nanMmenbInas dpopmarus, comepxkarias X.

HamoMmHMM HECKOJIBKO M3BECTHBIX yTBEPXKJIEHUN, KOTOPbIE IMOTPEOYIOTCS HAM
JTS IOKA3aTeIhCTBA OCHOBHBIX PE3YJILTATOB.

JIemma 1 [4, cnencrsue 1.2.26]. ITycrs X — nomydopmanust u A € F = 4orm X
Torma ecoim A — monosmmrudeckast rpynmna u A € X, o B § Haiigercs rpynmavH c
TakuM# HOpMaJIbHBIMA noarpynmamu N, Ny, ..., Ny; M, My, ..., M; (6 2), gro
BBITIOJIHSTIOTCST CJICAYIOITHE Y TBEPXKICHHUSL:

1) H/IN ~ A, M/N = Soc(H/N);

2) Nin---N Ny = 1;

3) H/N; — moHosmTndeckast X-rpynna ¢ MonoauroM My/IN;, koropsiii H-u30-
mopgern M/N;

4HMyN---NM, C M.

JIemma 2 [1, nemma 2|. ITycrs § = () 8 ‘gué 5 = CF,(fi). Torma § =
el
CFw(f): rge f - ﬂ fi-

el

Hermycroe MHOXkKecTBO popmariuii © HasbiBaeTCs NoAHOU peuemkot dopmayul
[4], eciin mepeceuenue m060# COBOKYITHOCTH «hopMaruii u3 © CHOBa IPUHAJIEKUT
© u B MHOXKecTBe © nMeeTcs Takag popMmarms §, 910 §) C § a1 a1060i dpopMarmn
Heo.

[Tycts © — nosinas pemérka dopmaruit. Torma ecomm M, H € O, o M N H —
HIKHsIA rpanb it {99} B O Cuvbsosom MM Ve $H 0603HaMaETCsST BEPXHsisl TPaHb
s {9, H} B ©. Coysnuk Y zHasbBaercst ©-snaunowm [1], ecom Bee ero 3HadeHust
npunazyiexar pemerkeOn Crenys [4], cumBoaom ©%c Gynzem 0603HAYATH COBOKYII-
HOCTh Bcex opMallnil, 06J1aIaromnx w-KOMIIO3UITHOHHBIM O-3HAYHBIM CITYy THHKOM.
Kaxk mokazano 8 pabore [1, c. 786, 789], ©“* u ¢ — nosHble pemerkn GopmMarmii.

st mpon3BoibHOIT coBokymHOcTH rpynn X C § € © u mjsa ro00ii MOJTHOM
pererku «bopmanuit © depe3 O form X oboznagaercs mepecedeHne Bcex (hbOpMAIHit
n3 O, éomepxKamux Bce rpynmbl 3 X. B wactroctn, numyt O form G B caydae,
korga X, = {G}. Taxkum obpasom, ¢ form X — mepecedenne Bcex n-KPaTHO w-KOM-
MIO3MUAOHHBIX (pOpMAIUii, COMEPIKAIUX BCe Pyl n3 X.

IHycrs {f; | i+ € I} — Habop BCeX W-KOMIIO3UIMOHHBIX C%_;-3HAYHBIX CILyTHHU-

koB“bopmanun §. Beuay memmer 2 f = () fi — w-KOMIIOZHIMOHHBI ¢ | -3HAMHbII
iel

cyTHUK (DOPMAIUH §, HA3BIBAEMBIN MUHUMAALHbLM. CIleyiomnas JeMMa JIaeT CIIo-

€00 IIOCTPOEHNS MIHUMAJIBHOIO C;_;-3HAYHOIO CIlyTHHKa (opMmarun § = ¢ form X.

Jlemma 3 [1, semma 11]. IIycre X — Hemycrasi COBOKYIHOCTH Ipymil, § =
&form X, rren > 1, 7 = wNw(Com(X)), u mycrs f — MEHEMAJIBHBIH ¢&_ | -3HAIHDII
W-KOMIIO3UIHOHHBII ciiyTHHK opmaruu §. Toraa cripaBeyiuBbl CICAyIONUe yTBED-
K JICHUST:

1) (W) = ¢ form(G/ Ry, (G) | G € X);

) f(p) = ¢¥_, form(G/CP(G) | G € X) sz Becex p € T,
) S (
)

w N

p) = & Juist Bcex p € w \ T;
4) ecrmn § = CF,,(h) u cnyrauK h ¢

W

n—1-3Ha4d€H, TO JJI1 BCEX D € T UMET MeCTO

f(p) = i form(A | A € h(p) NS, Op(4) = 1)
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u
fWw) =c_form(A| A€ h(w)NF, R,(4)=1).

JIemma 4 [4, nemma 4.1.3]. ITycre Ny X --- x Ny = Soc(G), rne N; — mMunaD-
MaJsipHas HopMaJbHas noarpymmna rpymusl G (i = 1,...,t), t > 1, 1 O,(G) = 1.
Ilycre M; — mambosibinasi HopmajbHast B G mogrpymnma, cojepkamias Ny X - -+ X
Ni—1 X Nii1 X -+ X Ny, no me conepxamas N; (i = 1,...,t). Torma cupaseniuBbl
CIICAYIONIAE YTBEPKICHHA:

1) mst moboro i € {1,...,t} pakrop-rpymma G/M; MoHOIHTHYIHA U €€ MOHOIAT
N;M;/M; G-uzomopper N; u O,(G/M;) = 1;
2) MinN---NM;=1.

JIemma 5 [17, reopema 2.2; 4, semma 1.2.22]. st s1:060it COBORYITHOCTH I'DYyIIT
X umeeT MECTO PABEHCTBO
form X = QRro(%).
ITepecedenne Beex 1m0y GOPMAIHi, COMEPKANINX JAHHYIO COBOKYIIHOCTD I'PYIIIT
X, HasbiBaetcs noaygopmayueds, noposcdennots X [4].

JIlemma 6 [4, semma 1.2.21]. Ilycre § — nofygdopmanus, nopoxiennas X.
Torma § = QX.

Hamomuamm, uro kjace rpynin § HasbiBaeTes kuaccom Dummurea, €Cu OH 3aM-
KHYT OTHOCUTEJILHO B3sITUsI HOPMAJIBHBIX MOJNIPYII U TPOU3BEJECHUNA HOPMATbHBIX
F-nonrpynu. Beskomy kiaccy @urTHHIra § | MOMKHO COIOCTABATH HAMMEHBIIHN (110
BKJt04Yenmo) Kiacc Ourrunra F*, comepxKarmuii § u Takoii, YTo [ JHOOBIX IPYII
G u H copasegymuso paseuctso (G X H)z» = Gz x Hg«. Hanomuum, uro kiacc
@OurruHra § HasbBaercs: KaaccomIokemma [18], ecin §F = F*.

JIemmMma 7 [18, X, reopemal.9]. ITycrs § — knacc @urruara. Torma caesytomme
YCJIOBHSI DABHOCHJIBHBI!

1) § =3

2) (G x H)g =2G3 % Hz aus mobpix rpynn G u H.

Jlemma 8([19, nemma 2|. Ilycrs Z, — rpymma mnpocroro nopsigka p u G —
rpymna ¢ Op(G), =, 1. Torna 6a3a peryisproro citerenns T = Z, ! G coBuazaer c
CP(T) = Op(T).

Jlemma 9 [1, memma 4]. Ecmu § = CF,(f) 1 G/O,(G) € f(p) NF st mexoro-
poro p Ew, To G € §.

[lycte © — mommas pemerka dopmaruit. st TpOU3BOIBHON COBOKYITHOCTH
dbopmanuit {§; | ¢ € I} uz © nonararor

Vo(Filiel)= @form(U&-).
il
ITycrs {f; | i € I} — HekoTOpast COBOKYIHOCTb O-3HAYHBIX CILyTHUKOB. Torma uepes
Vo(fi | € I) obosnagaior Takoit cryTHUK f, 4TO

f(@) = ©form (| fi(a))
iel
Juta Beex a € w U {w'}.

IMonnas pemerka dbopmanuii ©“c HasbBaeTcst ukdykmuerot [4], ecan s sro-
6oro nabopa {§; | ¢ € I} dopmanuit §F; uz O u s Besikoro Habopa {f; | i € I}
BHYTPEHHUX O-3HAYHBIX W-KOMIIO3UIIMOHHBIX CIIyTHUKOB f;, TAe f; — wW-KOMITO3UIU-
OHHBIN CIyTHUK (pOpMaIin §;, UMEET MECTO

Vewe (§i | i € 1) = CF,(Vo(fi | i € I)).
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JIemma 10 [16, Teopema 2.1|. Pemrerka Bcex n-KpaTHO w-KOMIO3HITHOHHBIX
dopmanuii ¢ HHIYKTHBHA.

JIemma 11 [11, semma 3.4.3]. Orobpaxenue fin, comocrapisiroiee BCIKOMY
muOroobpasmto rpym M kiaace fin N, sBIsTeTCS BIOKEHHEM DEIIETKH U TIOJIYTDY B
JIOKAJIBHO KOHEIHBIX MHOT000pa3mii B aarebpy Bcex popMariuii.

W
2. $-0TAeIMMOCTb pElIeTKH C

Jlemma 12. Ilycrs A — MOHOIUTHYIECKAS TDYIITIA ¢ HeabeJIeBbIM MOHOIUTOM R,
M — mexoropas mosygopmanus u A € ¢ form I, n > 0. Torga A € M.

JOKA3ATEILCTBO. IIposenem muaaykimuio o n. Ilycts n = 0. Torma
A € ¢f form M = form M.

[Mycts A ¢ 9. Torma mo nemme 1 B dhopmanun form I, Haitmercs rpymma H ¢
TakuMK HOpMasibHbIMA Toarpytmnamu N, Ny, ..., Ny M Myy..., M, (t > 2), uro
BBITIOJIHSIIOTCSI CJIEJYIOINNE YTBEPKIEHUST:

1) H/IN ~ A, M/N = Soc(H/N);

2) H/N; — monomutnveckas IMM-rpymmna epmonoimrom M; /N;, nupuaem M; /N; g
M/N,i=1,...,t.

IMockonbky monosur R ~ M/N neabeiesy to Cy(M/N) = N. Kpome Toro,

M;/N; 2 M/N. 3uauur, N; C N. Ilosromy A ~ H/N € 9; uporusopeuune. Takum
06pa3oM, yTBepIKIeHNe JeMMbl CHpaBeyiuBo npu n = 0.

[Iyctb Teneps n > 0 uw mpw'n =1 semma Bepua. Obo3HadnM Yepe3 [ MUHUMAID-
HBIN ¢)_;-3HAYHBIN W-KOMIIO3AIUOHHEIN ciyTHUK dopmarmn § = ¢ form M. Tax
kak R — neabesiesa rpysuaysr (Com(R)) = @. Suaunr, R, (A) = 1. CienosaresnsHo,
o JjieMMe 3

A~ A= A/R,(A) € f(W)=c"_,form(G/R,(G) | G € M).

n—1

Orciona
Aeccy_form(G/R,(G) | GeM) C ¢y formIM.

Buaunr, o uraykiun A € M. Jlemma nokazama. [

Jlemma 13. Ilycte I — nmomypopmanusa u A € ¢ form9M, n > 0. Torza
CIIPaBEITUBDI CJICYIOIHE YTBEDIKICHHSL:

1) ecm Op(A) =1up € w, To A € ¢ form My, rge My = (G/0,(G) | G € M);

2) ecn R, (A) =1, to A € ¢ form My, e My = (G/R,(G) | G € M).

JIOKA3ATEJIBLCTBO. Ilpu A € 9 yreepxkiaenust oueBuHbL. [loaTOMy B J1aiib-
Heiiem Oyiaem cunrarh, uro A & M.

[Ipeamonoxum, aro A — MoOHOUTHYIECKast rpyta ¢ MoHoauToMm R. TIpoBemem
WHJTYKIUIO TI0 7.

ITycts n = 0. Torma nockonsky A ¢ M u A € ¢ form M = form M, cornacuo
gemMe 1 B dopmanuu form 9N wmaitmercs rpynna H ¢ TakuMu HOPpMAJIbHBIMA IO
rpyunavu N, Ny, ..., Ny M, My, ..., My (t > 2), 970 BBIIOJHSIOTCS CJIELYOIIUE
yrBepxkuenus: 1) H/N ~ A, M/N = Soc(H/N); 2) Nyn---N N, =1; 3) H/N; —
MoHosmTHIecKast PM-rpynna ¢ morosmrom M; /N;, H-nzomopdueim M/N.

Tak xax Op(A) =1 u R, (A) =1, no memme 1 nomysaem

H € Ro(H/Ny, ..., H/N;) C RO,
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rie j = 1,2. Orcioma BBuy yciaoBust 1 jieMMbl 1 u JIeMMBI 5
A~ H/N S QRo(H/Nl, .. ,H/Nt) = fOI‘IIl(H/Nl,. . ,H/Nt) - formi)ﬁj,

roe j = 1,2.
IIycts n > 0. Ilpenmomorkum cmavasna, o Op(A) = 1u p € w. Ecmm R —
HeabeJieBa rpyima, To 1o jJemme 12 A € 9; nporuBopedne. 3uadut, R — ¢-rpymnna;

rie q € P\ {p}.
Iycrs § = ¢ form9M u §; = ¢ formM;, j = 1,2. Ilycrs f u h; (j%1,2)

— MHUHHUMaJIbHBLIC Czil—SHa‘IHbIe W-KOMIIOBUIITMOHHbIC CIIyTHUKHA (bOpMaL[PIfI 8" n f_)]

coorsercrenno. Cornacuo jemme 3
fW) = ¢y form(G/Ry(G) | G €M), [f(s) = ¢, form(G/CHE) |G € M)
Juid Beex s € w N (Com(M));
hi(w') = ¢&_ form(G/R,(G) | G € M;),  hj(s) = &_form(GYC*(G) | G € M)
s Beex s € w N w(Com(My)), j =1,2.
s moboit rpynnel G uMeer MecTo

G/Ru(G) = (G/0p(G))/(Ru(G)/ Op(GRZNG/Op(G)) / B (G/ Oy (G)).
IMocrenuee ozuadaer, 10 f(w') = hj(w')ej =1, 2.
Ecinu g € w, to R,(A) = 1. Tlosremy
A~ A/l = A/R,(A) € f(W)=hi (W) C 9.

IIycrs ¢ € w. TlokaxeM, ato,A/R € $1. Tak xak A € §, ro A/R,(A) €
f@) = (W) S 9.

Pacemorpum ciayuqait, \kerma Op(A/R) = 1. Iockomsky |A/R| < |A|, B cuiy
coobpazkennit naykun A/ R € 9.

IIycts Op(A/R) # v IIyets R C ®(A) u D/R = O,(A/R). Torma rpynma D
HIJIBIIOTEHTHA. (OHA4UT, D = D), X Dy, rne D, — cuoBCKasl p-IIOATPYIIIa IPYIIIIbL
D; D, — cupescKas g-noxrpyuna rpymust D. Cienosarensno, D, = O,(A4) = 1,
nporusopedue. Tem cambim R & ®(A). Hosromy R = Ca(R) = C1(A).

ITyéms q e N 7w(Com(A/R)). Hns moboit rpymmnsl G uMeeT MecTo

GICUG) = (G/0p(G))/(CUG)/0p(G)) = (G/Op(G))/CUG/Op(G)).
Tocnenuee oznauaer, aro f(q) = hi(q). Tak kax no ycaosuo A € §, To
A/R=A/CYA) € f(q) = hi(q) € .
Uraxk, B s11060M U3 BO3MOXKHBIX Ciry4daes umeer mecto A/R € $;. 3uauur,
A/CT(A) ~ (A/R)[(C"(A)/R) = (A/R)/C"(A/R) € ha(r)

st Beex 1 € wN7(Com(A/R)) \ {¢q}. Crenosarensro, A/C"(A) € hy(r) nust Bcex
r € wNm(Com(A)). Kpome Toro, tak kak A € §, o A/R,(A) € f(w') = h1(&).
Tem cambiM A € §)1. DTUM H0Ka3aHO yTBEpPXKIEHHE 1.

Hoxaxkem yreepxkuenue 2. Ilo yciosuio A € §. Ilockosbky R, (A) =1, T0

A~ A/1=A/R,(A) € f(u)
= ha(w') = ¢_; form(G/R,(G) | G € M) C ¢ _, form My C Hs.

Takum obpasom, A € $s.
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Paccmorpum cityuaii, korna A He sBJIe€TCS MOHOJMTHYECKON IPYIIIOH, T. e.

korga Soc(A) = Ny x --- X Ny, tne N; — MUHMMAJbHAS HOPMAJbHAs TIOTPYIIIA
rpymmbl A u t > 1. Ilycre M; — HaunboJsiblias HOpMaJibHasi B A MOArpyIIa, coiaep-
Kamasg Ny X -+ X N;_1 X Nijp1 X -+ X N¢, HO He comepxkamtasa N;, rne 1 = 1,...,1.

Cornacuo snemme 4 A € Ro(A/M, ..., A/M;). Tlo ycnosuro A € ¢ form M. Cure-
nosarenbuo, A/M; € ¢ form 9. 3uauut, BBUAY yKe JOKA3AHHOIO MMEET MECITo
A/M; € ¢ formMty. Crano 6b11h, A € ¢ form 9.

Paccmorpes nokazareaberBo JeMMel 4 u 3amenus yciaosue Op(A) = 1 ycaoBuent
R,(A) = 1, MOXKHO 3aKJI0YNTh, 4TO s Jroboro i € {1,...,t} dakpep-rpyua
A/M; mounosnuruyana ¢ monosmroMm N;M; /M; u R, (A/M;) = 1. CuenoBatenbHo, 110
JokazanHoMy Beite A/M; € ¢ form My, 3uaxnr,

A~ A/1=A/(MyN---N M) € ¢ form OMy.
Jlemma mokazama. [

JInst TpOM3BOBHOM COBOKYITHOCTH N-KPATHO W-KOMIIOSHITMOHHBIX (opMAaItmit
{§i | i € I} nonaraior

Ve (Filiel)=c form(USi).
iel
ITycrs {f; | i € I} — HEKOTOpAsI COBOKYIIHOCTD C%-3HAYHBIX (DYHKIHU BUIA
fi rwU{d"} — {bopmanun rpymm}.
Torma yepes V¥e(f; | i € I) obeznavaior Takyo dbyHKIHO f, 9T0
7)) = egoum (W @) f() = i form (| £iw)
iel i€l

LI BCEX P € W.
Jloka3aTembCTBO CIeyIoNell IEMMbI OCYIIECTBIISIETCS MPSIMON TTPOBEPKOIA.

JlemMmanl4e Ilycre n > 1, f; — MHHHMAJIBHBIHR Ci_|-3HAYHBIH W-KOMIIO3UIIH-

OHHBI CILy'THUK N-KPATHO W-KOMIO3UIHOHHOH opmanun §;, © € 1. Torma Vi | (fi |

i &) % MHHHMAJbHBII €Y_-3HAYHBIH W-KOMIIO3HIHOHHBIH CILyTHHK (bOpMaIun
F= \/‘;:C(Si | 1€ I)
Jlemma 15. Ilycrp §1, §2 — HPOH3BOJIBHBIE N-KPATHO W-KOMITO3UIHOHHBIE

¢opymanmn u A € F1 Ve §2, n > 0. Torga maiigyrcs rtakme rpymmsr A; € F;
(i=1,2), aro

Ae (c:l’ form A1) Ve (cz form Az).

HOKABATEJLCTBO. IIposenem muaykimio mo n. Ilycts n = 0. Ilo semme 5

A€ F1 Ve F2 = ¢ form(F1 UF2) = form(F1 U F2) = QRo(F1 U F2)-
Cueniosarensuo, A ~ H/N, tne H € Ro(F1 U F2). Suauur, rpynna H umeer nop-

MaJibHble moArpyunsl Ny, ..., Ny (t > 2) rakue, 4To

t
ﬂNi:1 u H/N; €§1UFa, i=1,...,t

i=1
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Bamernm, uto HS* N HS? = 1. 3uaunt, H € Ro(H/HS, H/H3?). OTcrona, mpume-
HAA JIEMMY 5, HOJTy9aeM
A~ H/N € Qro(H/HS',H/H%?) = form(H/HS", H/H%?)
= form(H/HS") Ve form(H/H®?) C § Vp© Fo.

IIycte n > 0, {p1,...,pt} = wNw(Com(A)) u A € F1 V¥ Fo. Torma BBUAILY
JeMMBI 14

A/CP(A) € f1(pi) Vg fa(pi) 1 AJRu(A) € fi(w') Ve, fao(d),

rie f; — MUHIMAJBHBIN C)_;-3HAYHBIN W-KOMITO3UIIMOHHBIH CIyTHUK (POPMAINH §
mist j = 1,2uBeex i = 1,...,t. Ilo unpykuun naiinyrcs rakue rpymisl A;, € f1(p:),
A, € f2(pi), Th € fi(w'), T> € f2(w'), uTo

AJCPi(A) € (ch_y form A, ) Ve | (c_) form Ay, ),
A/Ry,(A) € (ci_y formTy) Ve | (coay formTy).

3amMerum, 9To

¢ form(A;,, Ayy) = (c_ form Aq, ) W4 (c_ form A;,),

&y form(Ty, Tz) = (ct_y form Th) Ve | (c_ form Ty).

Ilycts A1 — nosydopmarus, nmopoxaeHHas rpyunoit A;,, Re — nosydopma-
I¥s1, HOPOXKIEHHAs! TPyoit A;,, )1 ~=nosydopMalius, IOpoXK ieHHast rpynoit 17,
u %) — nosrydopMalys, TOpoKIeHHas Tpynoit Th.

Torma mo memme 6

9%1:(B1,...,Bs) n 9‘{2:(01,...,Cr)
JUUIsl HEKOTOPBIX By, .0, Bs€ Q(A;,) u Cy,...,Cr € Q(A4,);
V1= Us,...,Un) 1 Pa=(V1,...,Vp)
[t HeKOTOPBIX Ut, ..., U € Q(Th) m Vi, ...,V € Q(Th).
CrenosaresnbHo,
A/CP(A) € ¢ _, form(A;,, Aiy) = ¢ form(PRy U Rz)
=Y, form(By,...,Bs,C1,...,Cy),

A/R,(A) € ¢, form(Ty,Ts) = ¢ _; form(Y1 UY2)
=cy_ form(Uq,...,Un,V1,..., Vy).
ITockonbky Oy, (A/CPi(A)) =1 u R,(A/R,(A)) = 1, BBusy jemmbl 13 MoxkHO

CUNTATh, UTO
Opi(Bk) =1= Opi(Cl) u R,(Uz)=1= Ry,(V2)

mgBeex k=1,...,sul=1,....rx=1,....muz=1,...,q.
HyCTI) Dil = Bl X"'XBS, Di2 = Cl ><~~~><C’r7 U = U1 X"'XUm n
V=V x---xV, Tak kax N,,,, &, — xnacce! JIokerra, 1o jemme 7
Op7(Dll):(Dll)mpl :(Bl Xoeee XBS)‘ﬁpi :(Bl)‘ﬁpi X X (Bs)‘ﬁpi
= Op,(B1) X+ xOp,(Bs) =1x---x1=1,
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RW(U):er = (U1 Xoeee XUm)Gw :(Ul)Gw X oo X (Um)ew
=R, (U)X -+ xRy(Up)=1x---x1=1.

Amnanoruuno Oy, (D;,) =1 u R, (V) = 1. Kpome Toro,
AJCPi(A) € ¢2_; form(Rq URq) = ¢ _; form(D;,, D;,) = ¢, form(A;,, A;,).

ITycTs Z),, — rpymmna nopanka p;, Wi, = Zp, 1Dy, Wy, = Zp, 1 D;,. Tlokazxew,
aro W;, € §1. llycts K — 6a3a perynspaoro ciierenus: W;, . Torna no semme 8

Wiy /K = Wi, /Oy, (Wi,) = Diy € fi(pi) N3,

rue p; € wN(Com(A)). Buagur, no gemme 9 Wi, € §1. Anasorunyso J0Ka3biBaeTcs,

aro W, € §a.

IMockoubky T € fi(w') u fi siBAsIETCS BHYTPEHHNM W-KOMIIOSHIMOHHBIM CILyT-
HukoMm dopmarmu §1, To 171 € §1. Suauur, U, € §1 a4 Bcex m= 1,...,m. Anajo-
rUYHO yoOexkjaemcs, 910 V, € Fo juis Bcex z =1,...,q.

HyCTb Al = W11 X ng X+ X th X U, A2 = le X W22 X+ X Wt2 x V.
Torna A1 € §1 u Ay € Fo. Ilycrs § = (cﬁ form Al) & (cﬁ form Ag). TTokaxkem, 4To
A € §. Ins 9T0ro JOoCTaToO4MHO yCTaHOBUTH, YTOAYRM(A) € f(w') u A/CPi(A) €
f(p;) nost Beex @ = 1,...,t, rae f — MUHHMAJBHBEI ¢ _;-3HAYHBIH W-KOMIO3UIIU-
OHHBII ciyTHUK dopMmanuu §. fcuo, uro W, \&'§. CrnenosaresnbHo, IO JeMMe 8
D;, ~ W, /K = W, /CPi(W;,) € f(pi)\ Arasornano nokaseiBaercs, daro D;, €
f(pi). Torma A/CPi(A) € ¢¥_,form(D;,,D;,) C f(p;). Kpome Toro, U,V € §F.

Cire10BaTeNILHO, IO JIeMMe 3
Ty ~Ti/R,(Th) € flw) =c%_, form(G/R,(G) | G € F).

Anagnormano Ty € f(w')) Torna 4/ R, (A) € ¢_ form(T1,T3) C f(w').
Urak, A € §. Jlemma pokasana. [

[Iycts X — mHemycToi, Kiaacc rpym. [losmas pemerka dpopmaruit © Ha3bIBaeTCs
X-omdeaumoti [4]; ecau mist moboro repma &(xq, ..., Ty) curaaTypsl {N, Ve }, so-
6b1x dbopmaruit Fi, . - ., Fm 13 O u ynoboit rpymst A € XN E(F1, ..., §m) HallmyTes
takue X-rpyunelA; € §1,..., Am € Fm, 110 A € (O form A,,...,0form A,,).

Jogakem.efienyromuii pakT, HIPAIOMHUI CYIECTBEHHYIO POJIb B JIOKA3ATEIHCTBE
OCHOBHBIX PE3YJIBTATOB.

IIpennoxkenue. Pererka Bcex n-KpaTHO w-KOMIIO3UIMOHHBIX popmariuii &-
OTAEHIMa IIPH JTIOOOM I[eJIOM HEOTPHI[ATEIHLHOM .

JOKA3ATENBLCTBO. Ilycrs &(x1,...,%m;m) — TepM CUTHATYDPBI {ﬂ,VﬁC}, 51,

.+, §m — IPOU3BOJILHBIE N-KPATHO W-KOMIIO3uIoHHbIe hopmaru u A € £(F1, ...,

Sm). Muayknueii 0o aucity r BXOXKIEHUI CUMBOJIOB U3 {ﬂ, \/“,f} B TepM & TIOKAXKEM,

o Hafixyrcs rakue A; € §; (i =1,...,m), aro A € 5(0% form Ay, ..., ¢ formAm).
IIpu r = 0, oueBnanO, uTo A € ¥ form A.

HokazkeMm, aro yTBepKjaenue Bepuo npu r = 1. Ecomm A € §1 N F2, 0 A €
¢ form AN ¢y form A. Ecnmu xxe A € §1 V& §a, To mo jJeMMme 15 HaiiyTcs Takue
rpyunet A; € §; (i = 1,2), uro A € (cj‘l’ form Al) Ve (c‘;l’ form Ag). Urak, yrBep-
XKJeHue mpu r = 1 JIoKa3aHo.

[Tycrs Temepns Tepm £ umeer r > 1 BXOXKJEHUN CHUMBOJIOB W3 {ﬂ, \/‘;;C} u Jist
TEPMOB ¢ MEHBIIIIM YUCJIOM BXOXKJIEHUI JOKA3bIBAEMOE yTBEpXKIeHue BepHo. IlycThb
Tepum & mveer B &1 (24, - . ., @i, ) Ao (T, ... xj, ), tae A € {N, V&), n

{i, o m, ULz, ooz = {2, am )
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O6o3naunm 1epes §)1 dopmaruio &1(Fi,, - .., Ti, ), & Tepe3 Ha — dopmanuio £2(F;,,
., 38j,)- Torma maiigyrcst Takne rpynnst Ay € $1, Ay € 92, uro

A € ¢ form A; Acy) form As.

C apyroit CTOPOHBI, IO WHIYKIIUU HARIyTCs Takue rpyunsbl By, ..., By, C1,...,Cy,
ato By € §iy,, Ck € §jy

Al € fl(cz form By,...,c, formBa), A € 52(0‘7;’ formCy,...,c formC’b).

IIycTp mepeMeHnbIe ;. . ., T;, He BXOAAT B CJIOBO &z, a BCEe NEPEMEHHBIC Ty, , |,
...,Ti, B 3ro ciaoBo Bxomar. Ilycre D;, = By, ectu k < t + 1, D; n=/Bj X
Cy, T7e q Taxoe, uTo T;, = T, upu Beex k = t + 1. Ilyere Dj = Cj, ecm
Ty, €T,y Ti, ;. Obosmaumm wepes R, bopmanmio ¢, form Dy, Ja gepes X, —
dopmarmio ¢ formD;,, p = 1,...,a, ¢ = 1,...,b. Torma A, &€ (R1,...,R.),
A € &5(%4, ..., Xp). CuenoBarenbho, Hafiayrcsa Takue dhopmaiun £1 = ¢ form Ly,

oy B = ¢ form Ly, aro

Ac&(Liy,. ., Li)D&(L),,. .., £, )=E,0L,...,Ln),

roe L; € §i, ¢ = 1,...,m. Takum obpasoM, pemrerka’c; spiderca B-0THETUMOIL.
[Ipenmoxkenne mokazano. [

Yunreisas [1, 3amedanue 3|, nosyuaem
CanencrBue 1. Pemerka Bcex niKpaTHO L-KOMIO3HUIHOHHBIX hopmarmii &-
OT/IeTIMA.

B ciayuae n = 1 cupasenanso

CaenctBue 2. Peniérka BeeX w-KOMIIO3UITHOHHBIX popMaIiiii &-oTaemma.

B ciyuae w = P umeem

CuaenctBue 3.5 Perrerka Bcex n-KpaTHO KOMIIO3HITHOHHBIX popmaruii G-oT1e-
JIAMA.

IIpu n # T'u w = P nomyvaeMm

Caencrtsue 4. Pemerka Bcex KOMIO3HITHOHHBIX hopMariiii &-oTaemmmma.

3. OcHOBHBIE PEe3yJIbTATHI

st Besikoro TepMa € CUTHATYPbI {ﬁ, \/%C} qepe3 & OysieM 0003HAYMATDL TEPM CUT-
HATYPBI {ﬂ, Ve }, TTOJTy IaeMBIil U3 TepMa & 3aMEHO KazKJI0T0 BXOXKJIECHUsT CUMBOJIA
Ve cuMBOIOM V) 4.

JIlemma 16. Ilycrs &(x;,,...,%;,) — TE€pM CHTHATYDBI {ﬂ, \/‘;{C}, fi — BHYT-
PeHHHIT ¥ _ | -3HAaYHBbII W-KOMITO3UIUOHHBII CIIyTHHK popManud §;, et = 1,...,m;

n > 1. Torga

f(gla--wgm) - CFW(g(flaafm))

JOKABATE/LCTBO. IIpoBeneM WMHIYKIWIO MO YUCTY 7 BXOXKJIEHUU B TepM &
CUMBOJIOB W3 {ﬂ, \/“,{C}.

OcuoBanue nagyknun (caydail 7 = 1) BoiTekaer u3 jgemm 2 u 10.

IIycTp Teneps Tepm & mmeeT r > 1 BXOXKJEHUI CUMBOJIOB U3 {ﬂ, \/‘;C}. IIycTs
TepM £ UMeeT BHJL

g(xh cee 7$m) - gl(xilw . 'a'ria)A§2(xj17 cee 7ij):
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rae A € {ﬂ,\/ﬁ“},

{@iy, ..z, JU{zj, ..oz, = {21, .. am)

U JIeMMa JIIg TepMOB &1 1 & BbIIOIHAETCA. Torma

gl(giu et 73’ia) - CFUJ(gl(fiu . '7fia))7 SQ(Sju et 7Sjb) - CFW(gQ(fjlv' . 7f]b))
[TousTHO, YTO 06a CIIyTHUKA gl(fi17...,fia) u ég(fjl, ..., [;,) BHyTpenHne. 3HAUHT,

@15 8m) =& (Fins -5 81 ) D E(Sjyy -5 T5n)
— CFw(él(fiu"'7fia)A52(fj1a"'7fjb)) - CFw(g(flvvfm))v

rae A =N, ecom A =N, m A = V¥ | ecmn A = V¥, Jlemma nokasana. [

Teopema 1. Ilycto n > 1. Torja Besikoe TOXKECTBO, CHPABEIINBOE B PEITETKE
Bcex ¢popMaluii ¢f, BBIIOJIHIETCA H B DelIeTKe BCEX N-KPATHO W-KOMIIO3UIIHOHHBIX
dopmanuii ¢

JIOKA3ATEJILCTBO. 3adukcupyeM HEKOTOPOE TOKIeCTBO

fl(xiu"'vxia):52(xj1a"'7ij) (2)

CUTHATYPDI {mvzu}. IIycrs

f_l(iﬂil,...,(tia):gg(.’[jl,...,ij) (3)

— TO K€ caMOe TOXKIECTBO, HOWZKe B CUTHAType {ﬂ, \/ﬁi 1}.

Ipeanonoxum, are TOKACTBO (3) BbIMOIHSETCs B pemterke ¢ ;. ITyers §;,,
ooy Bias Sj1s-- s34, & WPOUBBOJIBHBIE N-KPATHO W-KOMIO3UIMOHHBIE (DOPMAITHN.
,HOKa)KeM, qTOo 51(37;1 A B ,Sia) - fg(%jl, . ,Sjb).

Ilycrs f;, MUHEMAJBHBII C_|-3HAYHBII W-KOMIIO3UIIMOHHBIN CIIyTHHUK (op-
marun §;, (rge'es= 1,...,a), fj, — MUHUMAJILHBIL ¢¥_-3HAYHBIA W-KOMIIO3UIIH-
oHHBI cryTHUK (opmarmu §;, (tme d =1,...,b). Torna mo temme 16

£1(§i17"'73ia) - OFw(gl(fi17"'7fia))7 52(%]’17"'73.]'1,) - OFw(gQ(fj177fjb))

JGIsT I pON3BOJIBHOTO IIPOCTOTO P € w dopmarm f;, (), ..., fi, (0); fi (), -, fi, (D),
a rareke popmanuu f;, (W'),. .., fi, (W); fj, (W),..., f;, (') npuHamrexar permerke
€. 3HauuT, 10 MHIYKIUN

E(firs - Fi) ) = E(fir (), fi (D))
- gQ(fjl (p)7 s fjb(p)) - g2(fj1’ e '7fjb)(p)

E1(firs s fi) W) = & (fi, (W), .., fi, (W)
= 52(fj1 wl>7 ceey fjb(wl» - g2(fj17' .- 7fjb)(w/)'
Crenosarensuo, &1 (Fiys - - -, 8i,) = &2(Fjys -+, 85, ). Taxum ob6pasoM, ToKIeCTBO (2)

BBINOJIHAETCA B pemerke c. OTcioma BbITEKaeT TpedyeMoe yTBepxkaenue. Teopema
nokasaHa. [
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Caencrue 5 [20, reopema 5; 1, Teopema 4]. Perrerka Bcex n-KpaTHO w-KOM-
ITO3UIHOHHBIX (POpMAIIHT ¢ MOJYJISIpDHA, HO He JUCTPHOYTHBHA.

JOKABATENBCTBO. IlockonbKy pererka ¢ momysapua (cM. [7]), BBEaY Teo-
peMmbl 1 pemerka ¢ MOJyJIpHA.

ITokaxkeM, UTO pernerka ¢ He aucTpuOyTHBHA. IlycTh 91 — Kiacc JOKaJIbHO
KOHEYHBIX TPYII, SKCIOHEHTHI KOTOPBIX JEJAT JAHHOE MPOCTOe 9ucyo p # 2. Go-
nmacuo [21] 9 — muoroobpaszue. Ilycrs L() — pemerka €ro moJMHOr000pA3HUii.
Torpa BBuy pe3yabraroB XurMmana [22] (em. rtaxwxke [23, § 54.24]) pemerxa, L(91)
He juctpubytusHa. CorsacHo jemme 11 pemerka L(9) BriasbiBaeTcs B penierky
¢y. CiieroBaTesIbHO, BBUJLY TEOPEMBI 1 pelerka ¢ He nucTpubyTusHa. U

Jlemma 17. Ilycrs © — X-otyiesnmast penreTka (popMaIiit, fj== ee_IoJpemnieT-
Ka, KOTopasi CO BCSKOH cBoel ¢popmariueii § conepKuT U Bce ee QIHOIMOPOXK IeHHbIE
O-nmoggopmanmn Buga © form A, rme A € X. Torma roxigecrso & = &» curHa-
Typbl {N,Vo} HCTHHHO B 1), €CJU OHO BBIIOJHSETCS IJISTNBCEX ‘QUHOIIOPOXKICHHBIX
O-copmaruii u3 1.

JIOKA3ATE/ILCTBO. Ilyctb z;,,...,T;, — IepEMEHHbIE, BXOJAIINNE B TEPM £1;
Tj .-+, Tj, — IEPEMEHHbIE, BXOJANHIE B TEPM E20H WYCTE §s1s -+ - Big Bjis---18j5 €
n. IlokaxkeMm, 4TO

%’ - 51(8’1’17 L] a%’ia) g 52(%’_71’ e 73{]’5) - mt
He Tepss oOmuocTH, MOXKEM CUHTATBY YTO XLjy, ..., L5, € {Zi,..., 2, }, HO {Tj, ,
ooz N {xy, .2, = @, Iyers.A € §. Torma mo ycioBuio HaftmyTcst Takue
X-rpynmet 4;,,...,A;,, 910 A; € §,;, {tne k =1,...,a) u A € &(Oform A;,, ...,
O form A;,).
ITycts $;, = ©form A;, , nuycrs
i e ;, = Tj,,
i, = a1 Hekoroporo ¢ € {1,... a} mua scex k € {1,...,t},
O form B;," asa mexoropoit rpymnsl Bj, € §;, g Kaxgoro k > t.
IIo YCJI0BUIO 51(.62'1, N ,,ﬁia) — £2(*6j17 NN Vﬁjb)ﬂ HO g2(~6j1a e 7‘6jb) Q M. 3ua-
qur, A €M\ Takum obpazom, § C M. AHAJIOIrMIHO JOKA3BIBAETCS 00PATHOE BKJIIO-
qennes Cienoarenbo, § = M. Jlemma gokazana. [

Teopema 2. Ilycto n > 1. Torma ecim w — 6ECKOHEYHOE MHOXKECTBO, TO
CHCTEMBI TOXKIECTB PEIIETOK Cf H C.2 COBIIAJAIOT.

JOKABATEJBCTBO. 3aduKcupyeM HEKOTOPOe TOXKJIECTBO

fl(xil,...,xia):fg(le,...,ij) (4)
CUTHATYPBI {ﬂ,\/gC}. IIycrs
gl(xin"'axia):52(‘rj1a---aij) (5)

— TO K€ caMOe€ TOXKJIEeCTBO, HO yzK€ B CUTHaType {ﬂ, \/Z“_1 }

ITpenuosoxkum, uro ToxkaecTBo (4) BblnosHsercs B pemierke c¢. I[lokaxkewm,
4TO TOXKIeCTBO (5) BBIIOJHSETCH B perierke ¢_,. s sroro BBumy sleMMbl 17 u
IPEJJIOKEHUs] JTIOCTATOYHO YCTAHOBUTD, YTO €CIH §4y s« -+ Bin) Bjis---184, — IPO-
U3BOJIbHBIE OJHONIOPOXKAEHHDbIE (1 — 1)-KpaTHO w-KOMIIO3UIMOHHBIE (DOPMAIUH, TO

51(3721’ cee 732@) - f2(3j17 e agjb)' HyCTb

w w .
Si, =co_yform A;,,..., T, =cp_,form A, _;



ToxkmecTBa permeToK JaCTHIHO KOMITO3HITHOHHBIX (DOpMAIIHIT 1023

S =cp_formAj ... F;, =co_ formAj,.
Bribepem Takoe mpocToe Iucio p € w, 910 p & m(Aiy, ..., Ay, Ay, Ajy). lyers
Bil :szAil""’Bia :szAia, le :ZPZAj17"'7ij :szAjb’

rje Z, — rpyumna mpocroro nopsaaka p. Ilockosbky dopmarmu
M, =c, formB;,,...,M,; =c,; formB;_,
M;, = ¢ form Bj,,...,M;, = ¢, form B,
IIPUHA/IJICXKAT PeIIeTKe Ci, TO
F=&6,,....0,) =&O,,,...,M,;,) =M.

“ . -3HAYHBIN w—KOMHOBI/II_[I/IOHHbIﬁ CITY THUK d)Opl\laLLI/II/I

Ilycts f;, — MUHMMAJIBHBIH Co_
_ . w A .
M, (tme ¢ = 1,...,a), fj, — MUHEMAJILHBIA C_;-3HAUHBIINW-KOMIIO3UIUMOHHBLIH

cuytauk gopmanuu M, (rme d =1,...,b). Beuxy memmer 16
§(Miy,... . My,) = CFL(E(figt i),
(M., My,) = CF, (&M fin)-

ITycts f u m — MHHEUMAJBHBIE Ci_ |-3HAYHBIC\(W=-KOMIIO3UIIUOHHbIE CILyTHUKHU (HOp-
manuii § u 9 coorsercrBenno. Torma mo,aevmam 3 u 14

&(fis o fi) ) = & (D), -, £ (p) = £(D),
52(fj17 .- "fjb)(p) - éQ(fjl(p>7' : '7fjb(p)> = m(p)

3HaYUT, - -
&G(fid (), - Wi () = &5 () - f5,(P))
Tak xak Op(A4;,) = 1, mo memme 3 f; (p) = §i., tme ¢ = 1,...,a. Amnajorudno
fia(p) = 8y, vie d= 1,550, B
Cuenosarenbno, §1(8i,, - - -, 8i,) = §2(8jys- -+ 85, )s T- €. TOXKIECTBO (5) UCTUH-

HO B pemterke ¢ of. TaxuMm o6pa3oM, KayK10e TOXKIECTBO PELIETKHU C.. BBIIIOJIHAETCS
B pemeTke Beex (bopmanmit ¢f. Otcrona BBrIy TeopeMbl 1 BbITEKaeT Tpedyemoe
yTBepxKAeHnETeopema ToKka3ana. [

Cnenctaue 6. Ilycrs w — 6eckoHETHOE MHOXKECTBO. Torma ais JI0O6bIX MeIbIX
HEOTPHIIATETIBHBIX M H N PEHIETKH C., H ¢ HMEIOT OAHY H Ty K€ CHCTEeMY TOXKJECTB.

B ciyuae w = P nosryuaem

CaenctBue 7. Ilpu jobbIX 1eJIbIX HEOTPHIATEIBHBIX M H N CHCTEMBI TOXK-
JIECTB PEIIETOK Cppy U Cp COBITAIAIOT.

B 3aksiouenue orMernM, UTO, KaK IIOKa3aHO B pabore [24], MHOXKeCTBO Beex
dopMaImit pemeTovHo YIOPsSI0IeHHBIX TPYIIT 00pa3yeT MOJHYI0 OpayIpOBy peIeT-
KY.

OrMernM, HAKOHEI[, YTO B CBA3U C TeopeMoil 1 BO3HUKAET CJIyIOIIUil ecre-
CTBEHHbII BOIIPOC: BEPHO JIH, YTO JIJIsI JJFOOBIX HATYPAJBHBIX THCEJI 11, KN, TJe m > N,
peleTKa Bcex m-KpPaTHO W-KOMIIO3UIIHOHHBIX (POPMAIIHE He SIBJISETCS TOAPENTEeTKOH
DEIIeTKH BCEX N-KPATHO W-KOMITO3UIHOHHBIX (POPMAIHIT?

15t n-KpaTHO w-HACKIIEHHBIX (opMmanuii 910 Tak (cMm. [25]).

ABTOpPBI BBIPAsKAIOT UCKPEHHIOIO IIYOOKYIO GJIAN0JJADHOCTD PEIEH3EHTY 38 Pl
3aMeYyaHuil, I03BOJIUBIINX CYIIECTBEHHO YJIyUYIIUTh Ka4eCTBO CTaTbU.
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