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Awnnoranusa. /lokazaHo, 9TO BCSIKOE TOXKIECTBO PELIETKH BCeX (POPMAIUil KOHETHBIX
TPYIII CIIPABEJJINBO B PEIIETKE BCEX N-KPATHO W-KOMIIO3UIIMOHHBIX (DOPMAIUI KOHEIHBIX
TPYII [J1s1 JTI060T0 HEILyCTOrO MHOYKECTBA IIPOCTHIX YIHCEN W U JII0O60r0 HATYyPAJILHOIO N.

KuroueBble ciioBa: KOHedYHas rpynmna, opMarys TPYII, w-KOMIO3UIIMOHHBIN CIIyT-
HUK (hopMaIuu, N-KPaTHO w-KOMIIO3UIMOHHAs hopMarusi, pererka hpopMaIiii, Tox 1e-
CTBO PEIIEeTKY, MOAYJISIPHAs PElIeTKa, HHIYKTUBHAs perreTka dopmanuii, X-orgeanmast
perreTka opMaIuii.

Iocasimaercst mpocpeccopy K. I1. Illamy
B cBsi3u ¢ ero 70-jieruem

Bsegenue

B pabote paccmaTpuBaioTCs TOTBKO KOHEUHbBIE TPYIIBL. B HarbHeleM cuMBOJT
W O3HAYAET HEKOTOPOE HEIyCTOe MHOXKECTBO NPOCThIX unces n w’ = P\ w. Cumso-
gom CP(G) 0603HAUAIOT TIepeceveHne TIEHTPAJIN3aTOPOB BCEX TeX INIABHBIX (DaKTOPOB
rpyunbt G, Y KOTOPHIX KOMIIO3UIMOHHBIE (GaKTOPBI MMEIOT IPOCTOM MOPAIOK p (ec/iu
B rpyune G Her Takux dakropos, To nojaraior CP(G) = G). s npousBoJbHOl
coBokynnoctu rpymir X depes Com(X) o6o3HaYAIOT KJIacC BCEX MPOCTHIX abeseBbIX
rpymn A rakux, uro A ~ H/K nns Hekoroporo komnosurmonuoro dgakropa H/K
rpynnsl G € X. Cumposom R, (G) oboznaunm &,,-paaukan rpynnsl G, T. €. 1Ipo-
W3BeJIEHNE BCEX TAKUX €€ Pa3PEeNIuMbIX HOPMAJIbHBIX MOATPYIII, KOTOPhIE SIBJISTIOTCSI
W-TPYIIIAMU.

Dopmayueti HA3BIBAECTCS KJIACC TPYIIIL, 3aMKHYTHIIT OTHOCHTEJIHHO B3SITUSI TOMO-
MOPGHBIX 00pa30B M KOHEUYHBIX MOIPIMBIX Tpou3Beaennii. B Teopun dopmariumii
0Cco0yI0 pOJIb 3aHUMAIOT TaK Ha3bIBaeMble w-HachIeHnble (popmarun. Popmarus §
Ha3bIBAETCS W-HACOIUEHHOT, eClU el IPUHAJJIEXKUT BesiKas rpymmna G, yIoBIeTBO-
patomas yeaosuio G/L € §, tne L C ®(G)N O, (G). 3naunresibno Bo3pociiuii B 1o-
CJIeJTHUE TOJIBl MHTEPEC K W-HACHIMEHHBIM (hOpMAIsaM TPUBE K BOSHUKHOBEHUIO MX
€CTECTBEHHBIX 0600mennii (w-koMnosunnonHble Gopmarmn [1|, X-nokampabe dbop-
manuu 2] u ap.).

[Iyctb f — npousBosibHast QYHKIUS BUIA

frwU{w'} — {dopmamun rpynn}. (1)
Caenys [1], conocraBum dbyuxiuu f Kjiace 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 Bopo6wes H. H., Ckuba A. H., ITapes A. A.
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Ecin dopmanusa § rakosa, uro § = CF,(f) ayusa wexoropoit dyukiuu f Buga (1),
TO § HA3BIBAIOT W-KOMNO3UYUOHHOU HOPMAUUET ¢ 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
HEIlyCThle 3HAYEHUsl CIlyTHUKA [ aBiIsiOTCs (n — 1)-KpaTHO w-KOMIO3UIMOHHBIMU
dopmarusivu.  OTHOCHTENILHO BKJITOUEHUsT C MHOXKECTBO BCEX NM-KPATHO W-KOM-
HOBUIMOHHBIX opMmanuii ¢ obpasyer nosuyw perrerky [1]. Cioemyer ormeruTs,
YTO W-KOMIIO3UIMOHHBIE (B YaCTHOCTHU, N-KPATHO W-KOMIOZUIMOHHBIE) (hopMmanuu
B OTJIMYME OT KJIacca HACBIMIEHHBIX (hopMaruii, Kiaacca w-HACHIIEHHBIX (hOopMaIuii
7 KJIACCA KOMITO3UITMOHHBIX (POPMAIWil HEe BKJIQJIBIBAIOTCS B TEOPHUIO X-JIOKATBHBIX
dopmanumii, passuryto B pabore Basnecrepa-Bosunie, Kanbso u JI. A. [Tlemerko-
Ba [2]. B To e BpeMmsi n-KpPaTHO w-KOMIIO3UIMOHHBIE (HhOPMAIUM, KAK U N-KPATHO
w-HACHIIIEHHbIe (bopMaIny, HanbOoJIee MOJIE3HBI B PA3JIMIHBIX [IPUJIOXKEHUSIX TEOPUH
dopmarmii.

B knurax [3, 4| u B HemasHO Bble X KHUrax [5, 6] moxaszaHo, 4T0 KOHCTPYK-
MU U PE3YJIbTAThl TEOPUH PENIETOK SIBJISIIOTCS IOJIE3HBIM UHCTPYMEHTOM IIPU U3Y-
yenun rpynn u opmanuii rpynmn. B 1986 . A. H. CkuGoit [7] ycraHoBieHa MO-
JLyJIIPHOCTDb PEIIeTKu Bcex (HachlmeHubx) dbopmanuii. Brociegcrsuu 3tor dakt
HAIeJI MHOTO [IPUJIOXKEHU TP MCCIIEOBAHUN CTPYKTYPbI HACHIEHHBIX (hOpMAIHii
(M. [3, r1. 454, v 4, 5; 5, o1 4]). B monorpadun [4] A. H. Cxuba gokasas, 910 npu
JIIOOBIX HATYPAJIBHBIX 1M U N Y PEIIEeTKN BCEX T-3aMKHYTBIX M-KPATHO HACHIIEHHBIX
dopManuii 1 y pereTku BeeX T-3aMKHYTBIX N-KPATHO HACBHIIIEHHBIX (bopMaluii cu-
creMbl ToXiecTB coBragaior. [loznuee T'o Bous6unub u A. H. Ckuba [8] nokaszanm,
9TO JIst JTF000r0 GECKOHETHOTO MHOYKECTBA TTPOCTBIX YUCEN W U TPH JIIOOBIX PA3/INI-
HBIX HATYPAJIbHBIX 1M U 1 CHCTEMBI TOXKJIECTB PEIIETKN BCEX M-KPATHO W-HACHIIIEH-
HBIX (QOPMAINil U PENIeTKU BCeX N-KPATHO w-HACBHIMEHHBIX (hOpMaIfii COBIIAIAIOT,
a B pabore JI. A. Ilemerkora, A. H. Ckubsr u H. H. Bopobresa [9] sToT pesyiab-
TaT PACIPOCTPAHEH HA PEIIeTKN (DYHKTOPHO 3aMKHYTBIX N-KPATHO W-HACKIIIEHHBIX
dopmarmii.

Ormernm, uto B pabore Lo Baunbuas u K. I1. Illama [10] onucansr HeHIIBIIO-
TEHTHBIE TOTAJIBHO HACHIIIEHHBIE (hopMmanun § ¢ OyseBoil pemerko §/ooF NI Beex
TOTAJIbHO HACBHIIEHHBIX (hOpMAaInii, 3aK/IFOUEHHBIX MeXKy § u § NI, a B pabore
T'o Baunbunst [11] onucanbl T-3aMKHYTBIE N-KPATHO HAChIIEeHHbIE hopMaryu § ¢ Oy-
JieBoii perrerkoii §/7F NI Bcex T-3aMKHYTHIX N-KPATHO HACBINEHHBIX (hopMarmi,
3aKJIIOYEHHBIX MeXKIy § 1 § NI,

OTmMeTnM, HAKOHEIL, 9TO B psijie paboT B. A. BenepHukosa u ero y4eHukos (cM.,
HanpuMmep, [12-15]) aHaJornaHble BOIPOCH! UCCIIEI0BAJICH B PAMKAX OPUIMHAJIBHOM
TEOPUU PACCIIOEHHBIX (hOpMAIIHIi.

Cpein OTKPBITHIX 33J1a9 B JIAHHOM HAIPABJICHUHM HAIIOMHUM CJIEJYIONIUI BO-
pOC, NOCTaBJIEHHBIH B pabote |1, npobaema 3, c. 796]: BepHO JH, YTO AJIST JTFOOBIX
eJIbIX HEeOTPHUIIATEJIbHBIX M, T H IIPOU3BOJIBHOIO HEIyCTOI0 MHOXKECTBA, IMPOCTHIX
qHcesT W y PenIeToK Cy, H Ce CHCTEMBI TOXKTECTB COBITAIAlOT!

I'maBHOit 11€/1HI0 TaHHOIT PabOTHI ABJSIETCS pEITeHre TaKoW 3a/Jadu B CIydae,
KOIJIa W sIBJISIETCST ODECKOHEUHBIM MHOXKECTBOM IPOCTBIX YHCesI. BasKHBIM TamoMm B
JIOCTUKEHUN 3TOH Iean siBustachk pabora [16], rie ycraHOB/IEHA WHIyKTHBHOCTD pe-
IIIETKU BCEX T-3aMKHYTBIX N-KPATHO w-KOMIIO3UIMOHHBIX (opmaruii (cM. [4, onpe-
nesenne 4.1]).

Mper1 Gy/ieM HCTIOIB30BATH CTAHAAPTHYIO TepMuHOJIOrH U3 [1,3-6,17).
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1. IlpenBapuresbHbIE CBEJIEHUSA

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

HamoMmHMM HECKOJIBKO M3BECTHBIX yTBEPXKJIEHUH, KOTOPbIE IMOTPEOYIOTCS HAM
JUTS JIOKA3aTeIhCTBA OCHOBHBIX DE3YJILTATOB.

JIemma 1 [4, cnencrsue 1.2.26]. ITycrs X — nomydopmanusi u A € F = form X.
Torma ecoim A — monosmmrudeckast rpynmna u A € X, ro B § Haiigercs rpynna H ¢
TaKuMU HOpMaJIbHbIMU moarpymmamMa N, Ny, ..., Ny; M, My, ..., My (t > 2), gro
BBITIOJIHSTIOTCST CJICAYIOITHE Y TBEPXKICHHUSL:

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

2) Nin---N Ny = 1;

3) H/N; — mononurunaeckas X-rpymia ¢ monosmrom M;/N;, koropbii H-u30-
mopgern M/N;

4HMyN---NM, C M.

JIemma 2 [1, nemma 2|. ITycrs § = () &, tae §; = CF,(fi). Torma § =
el
CFw(f): rge f - ﬂ fi-

el

Hermycroe MHOXKecTBO popmariuii © HasbIBaeTCS NOAHOU peuemkots dopmanutl
[4], ecoin mepeceuenne 060t coBokynHOCTH dopMaImili 13 © CHOBA IPUHAJIEXKHUT
© u B MHOXKecTBe © nMeeTcs Takasi (popMmarus §, 910 §) C § a1 a060i dpopMarmn
Heo.

[Iyctb © — nosinas pemerka dopmaruit. Tormga ecomm M, H € O, o MN H —
HIKHsIs rpaib st {9, H} B ©. Cumpoaom M Vg $H 0603HaMAETCST BEPXHsisl TPAHb
s {9, H} B ©. Coyruuk f Hassaercst ©-snaunowm [1], ecom Bee ero 3HadeHust
npunazyiexar pemerke O. Crenys [4], cumBosom ©%c Gynzem 0603HAYATD COBOKYII-
HOCTH Becex opmaruii, 06J1aIaromnx w-KOMIIO3UITHOHHBIM O-3HAYHBIM CITy THHKOM.
Kaxk mokaszano B pabore [1, c. 786, 789], ©“c u ¢ — nosHble pemerkn GopmMarmii.

st mpon3BosibHOI coBokymHOCTH rpynn X C § € © u mjsa r000it MOJTHOM
pererku dopmanmit © depe3 O form X oboznagaercs mepecederne Bcex hbOpMAIHit
u3 O, comepxkamux Bce rpynmbl u3 X. B wactroctn, numyt O form G B caydae,
korga X = {G}. Taxkum obpasom, ¢ form X — mepecedenne Bcex n-KPaTHO w-KOM-
MO3UIUOHHBIX (POPMAIU, COMEPIKANTUX BCe IPyIbl n3 X.

ITycrs {f; | @ € I} — Habop BCEX W-KOMIIO3UIMOHHBIX C%_;-3HAYHBIX CILyTHU-

koB hopmanun §. Beuay memmer 2 f = () fi — w-KOMIIO3HIMOHHBL ¢ | -3HAMHbII
iel

CIyTHUK (DOPMAIUH §, HA3BIBAEMbBIN MUHUMAALHbLM. CIleyiomnas JeMma JIaeT CIIo-

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

JIemma 3 [1, semma 11]. IIycre X — Hemycrast cOBOKYIHOCTH Ipymil, § =
&form X, rren > 1, 7 = wNw(Com(X)), u mycrs f — MEHEMAJIBHBIH ¢&_ | -3HATHDII
W-KOMITO3UIHOHHDII ciiy THHK popmaruu §. Toraa cripaBeiuBbl CICAyIONIUe yTBED-
K JIeHUST:

D) (W) = ¢ form(G/ Ry, (G) | G € X);

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

w N

p) = & st Bcex p € w \ T;
4) ecrm § = CF,,(h) u ciyrauK h ¢

W

n—1-3Ha4d€H, TO JJI BCEX P € T UMEIOT MeCTO

f(p) = i form(A | A € h(p) NS, Op(4) = 1)



1014 H. H. Bopobben, A. H. Ckuba, A. A. Ilapes

u
fW) =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; — mMunm-
MaJsipHas HopMaJbHas noarpymmna rpymusl G (i = 1,...,t), t > 1, m O,(G) = 1.
Ilycre M; — mambosibinasi HopmajbsHast B G mogrpymnma, cojepkamias Ny X - -+ X
N;—1 X Nii1 X -+ X Ny, no me conepzxkamas N; (i = 1,...,t). Torma cupaseniuBbl
CIICAYIOIAE YTBEPKICHHA:

1) mst moboro i € {1,...,t} pakrop-rpymma G/M; MoHOIHTHYIHA U €€ MOHOJIAT
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 COBOKYIHOCTH Dy IIT
X ummeeT MECTO PaBEHCTBO
form X = QRro(%).
ITepecedenne Beex 1oy GOPMAIHi, COMEPKANINX JAHHYIO COBOKYIIHOCTD I'PYIIIT
X, HasbiBaeTcsa noaygopmayueds, noposcdennots X [4].

JIemma 6 [4, semma 1.2.21]. Ilycte § — mosydopmanus, nopoxiernnas X.
Torma § = QX.

Hamomuamm, uro kjace rpyni § HasbiBaeTcs kaaccom Dummurea, €Cu OH 3aM-
KHYT OTHOCHUTEJILHO B3sITUsI HOPMAJIBHBIX MOJAIPYII U MTPOU3BEJAEHUN HOPMAJTbHBIX
F-nonrpynun. Beskomy kitaccy @UTTHHIA § MOMXKHO COIOCTABATH HAMMEHBIIHN (110
BKJt04Yenno) Kiacc Ourrunra F*, comepxkamuii § u Takoii, YTo [ JHOOBIX IPYII
G u H copasegymuso paseuctso (G X H)g» = G+ x Hg«. Hanmomuum, 4uro Kiacc
@urrunra § Hasbaercs: Kaaccom Jlokemma [18], ecin §F = F*.

JIemmMma 7 [18, X, Treopema 1.9]. ITycrs § — knacc @urruara. Torma caesytomme
VCJIOBHSI DABHOCHJIBHBI:

1) § =3

2) (G x H)z = G5 x Hg as mobpix rpynn G u H.

Jlemma 8 (19, nemma 2|. Ilycrs Z, — rpymma mpocroro nopsigka p u G —
rpymna ¢ O,(G) = 1. Torza 6asa peryusproro ciierennss T = Z, 1 G coBuagaer ¢
CP(T) = Op(T).

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

[Iycte © — mosinas pemterka dopmaruii. s mpon3BOIBHOI COBOKYITHOCTH
dbopmanuit {§; | ¢ € I} uz © nonararor

Vo(Filiel)= @form(U&-).
iel
ITycrs {f; | i € I} — HekoTOpast COBOKYIHOCTh O-3HaYHBIX CILyTHUKOB. Toruma uepes
Vo(fi | € I) obosragaior Takoit cryTHUK f, 9TO

f(a) = © form ( U fi(a)>
icl
/
Juta Beex a € w U {w'}.

IMonnas pemerka dbopmanuii ©“c HasbBaeTcst ukdykmuerot [4], ecin s sro-
6oro nabopa {§; | ¢ € I} dopmanuit §F; uz O u s Besikoro Habopa {f; | i € I}
BHYTPEHHUX O-3HAYHBIX W-KOMIIO3UIUOHHLIX CIIyTHUKOB f;, IJe f; — wW-KOMIIO3UIH-
OHHBIN CIyTHUK (pOopMaInun §;, 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, conmocrapisiroiee BCIKOMY
muOoroobpaswmto rpym M kiaace fin N, sBIsTeTCS BIOKEHHEM PEIIETKH U TIOJIYTDY B
JIOKAJIBHO KOHEIHBIX MHOT000pa3mii B aarebpy Bcex popMariuii.

W
2. $-0TAeIMMOCTb pElIeTKH Ci

Jlemma 12. Ilycts A — MOHOIUTHYIECKAS TDYIIIA ¢ HeabeJIeBbIM MOHOJIUTOM R,
M — umexoropas mosypopmanusg u A € ¢ form I, n > 0. Torga A € M.

JOKA3ATEJILCTBO. IlpoBenem mnaaykmuio o n. Ilycts n = 0. Torma
A € ¢f form M = form M.

[Mycrs A ¢ 9. Torma mo nemme 1 B dhopmanun form 9 waiimerca rpymma H ¢
TakuMK HOpMasibHbIMA Toarpytmnamu N, Ny, ..., Ny M, My, ..., M; (t > 2), uro
BBITIOJIHSIIOTCSI CJIEJYIOINNE YTBEPKIEHNUST:

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

2) H/N; — monomutnveckas IMM-rpymma ¢ monosurom M; /N;, npuaem M; /N; g
M/N,i=1,...,t.

IMockonbky monosur R ~ M/N neabenes, 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 JeMMbI CIpaBeynBo npu n = 0.

[Iyctb Teneps n > 0 uw mpu n — 1 sremma Bepua. Obo3HadnM Yepe3 [ MUHUMAH-
HBIN ¢)_;-3HAYHBIN W-KOMIIO3UIIHOHHBIN ciyTHUK dopmarmn § = ¢ form M. Tax
kak R — neabesiesa rpyuua, 7(Com(R)) = &. 3uauur, R, (A) = 1. CienosarensHo,
o JjieMMe 3

A~ A/1=A/R,(A) € f(W)=c"_, form(G/R,(G) | G € M).

n—1

Orcrona
Aecy_form(G/R,(G) | GeM) C ¢y, formM.

Buauwnr, mo uaaykiuun A € M. Jlemma nokazama. [

JIemma 13. Ilycrs MM — moaygopmanms u A € ¢ form9M, n > 0. Torza
CIIPaBEJIUBDI CJICIYIOIHE YTBEPKICHHSL:

1) ecmm Op(A) =1up € w, 70 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 — MOHOMUTHYIECKas rpytmna ¢ MoHoauToMm R. TIposemem
WHJTYKIUIO TI0 7.

ITycts n = 0. Torma nockonsky A ¢ M u A € ¢ form M = form M, cornacuo
sgemMe 1 B dopmanuu form 9N maitmercs 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; —
MoHoamTHIecKast PM-rpynna ¢ morosmurom M; /N;, H-uzomopdueim M/N.

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

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) = 1 u p € w. Ecmm R —
HeabeJieBa rpyima, To 1o jgemme 12 A € 9; nporuBopeune. 3uadut, R — ¢-rpymma,

rne g € P\ {p}.
Iycrs § = ¢ form9M u §; = ¢ formM;, j = 1,2. Ilycrs fu h; (j = 1,2)

— MHUHHUMaJIbHBLIC Cz71—3Ha‘IHbIe W-KOMIIOBUIITMOHHbIC CIIyTHUKHA (bOpMaL[I/IfI 8" u f_)J

coorsercrentno. Cornacuo jemme 3
fW) = ¢y form(G/Ry(G) | G €M), [f(s) = ¢, form(G/C*(G) | G € M)
Ju1d Beex s € w N (Com(M));
hi(w') = ¢¢_ form(G/R,(G) | G € M;),  h;(s) = ¢&_; form(G/C*(G) | G € M)
s Beex s € w N w(Com(My)), j =1,2.
s moboit rpynnel G uMeer MecTo

G/Ru(G) = (G/0y(G))/(Ru(G)/0p(G)) = (G/0p(G))/ B (G/ Oy (G))-
IMocnenuee ozuadaer, uro f(w') = h;(W'), j =1,2.
Eciu g € w, ro R,(A) = 1. TTosromy
A~ A/1=A/R,(A) € f(W)=hi () C 9.

IIycrs ¢ € w. Tlokaxewm, uto A/R € $;. Tak xak A € §, ro A/R,(A) €
F@) = ha(e) € 1.

Pacemorpum ciyuait, xorma Op(A/R) = 1. Iockomsky |A/R| < |A|, B cuiy
coobpaxkennit nayknnn A/ R € §.

IIycts Op(A/R) # 1. IIyete R C ®(A) u D/R = O,(A/R). Torma rpynma D
HIJIbIOTeHTHA. JHauuT, D = D), X Dy, rne D, — cuIOBCKasl p-IIOATPYIIIa I'PYIIIIbL
D; D, — cunosckas g-noarpyuna rpymusl D. Cienosarensno, D, = O,(A) = 1,
nporusopeune. Tem cambim R & ®(A). Hosromy R = Ca(R) = C1(A).

ITycrs ¢ € w N w(Com(A/R)). Hns moboit rpymmnsl G uMeeT MecTo

G/CUG) ~ (G/0p(G))/(CU(G)/0p(G)) = (G/0p(G))/CUG/Op(G)).
IMocnennee osnagaer, uto f(q) = hi(q). Tak kak 1o ycaosuo A € §, To
A/R=A/CYA) € f(q) = hi(g) € .
Uraxk, B s11060M U3 BO3MOXKHBIX CiydaeB umeer mecto A/R € $;. 3uauur,
A/CT(A) =~ (A/R)/(C"(A)/R) = (A/R)/C"(A/R) € ha(r)

st Beex 1 € w N 7(Com(A/R)) \ {q}. Crenosarensro, A/C"(A) € hy(r) nus Beex
r € wNm(Com(A)). Kpome Toro, tak kak A € §, ro A/R,(A) € f(w') = h1(w).
Tem cambiM A € §)1. DTUM H0Ka3aHO yTBEpXKIeHHE 1.

Hoxkaxkem 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, korma A He sBJI€TCS MOHOJUTHYECKON I'PYIIIOH, T. e.

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

Corutacuo temme 4 A € Ro(A/M, ..., A/M;). Tlo ycaoeuto A € ¢ form 9. Cie-
nosarenbuo, A/M; € ¢ form 9. 3naunt, BBUAY yKe JOKA3AHHOIO MMEET MECTO
A/M; € ¢ formMty. Cramo 6b11h, A € ¢ form 9.

Paccmorpes nokazareaberBo jeMMel 4 u 3amenus yciaosue Op(A) = 1 yenosuem
R,(A) = 1, MOXKHO 3aKJIOYNTh, 4To s Jroboro i € {1,...,t} dakrop-rpymma
A/M; monosnuruyana ¢ monosmroMm N;M; /M; u R, (A/M;) = 1. CuenosaresbHo, 110
JokazanHoMy Beite A/M; € ¢ form My, 3uaunr,

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

JIst TpOM3BOBHOM COBOKYITHOCTH N-KPATHO W-KOMIO3HITMOHHBIX (hopMAaItmit
{§i | i € I} nonaraior

Ve (Fi|iel) = czform(U&).
iel
ITyers {f; | i € I} — HEKOTOpAsI COBOKYIIHOCTD C%-3HAYHBIX (DYHKIHU BUIA
fi :wU{w'} — {bopmamun rpymm}.
Torma yepes V¥e(f; | i € I) oboznavaror Takyio dbyHKIHO f, 9T0
J@) = egtorm (| fi@)) n f(p) = e form (| £iw)
iel i€l

I BCEX P € w.
Jloka3aTesbCTBO CIeyIONell JeMMbI OCYIIECTBIISIETCS MIPSIMON TTPOBEPKOIA.

Jlemma 14. Ilycte n > 1, f; — MHHHMAJIBHBIHR Ci_|-3HAYHBIH W-KOMIIO3UIIH-

OHHBII CILyTHHK N-KPAaTHO W-KOMIO3UIHOHHOH hopmanun §;, ¢ € 1. Torma Vi | (fi |

i € I) — MHHHMAJBHBII €¥_-3HAYHBI W-KOMIIO3HIHOHHBIH CILyTHHK (DOpMaIiun
g = \/%C(gi | 1€ I)
Jlemma 15. Ilyctp §1, §2 — HOpOU3BOJIBLHBIE N-KPATHO W-KOMIIO3UITHOHHBIE

¢dopyanmn u A € F1 V¥ F2, n > 0. Torga maiigyrcs takme 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 Fa2 = ¢ form(F1 UF2) = form(F1 U F2) = QRo(F1 U F2)-
Cuenosarensuo, A ~ H/N, tne H € Ro(F1 U F2). Buauur, rpynna H umeer Hop-

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. 3naunt, H € Ro(H/HS, H/H3?). Otcrona, mpume-
HAA JIEMMY 5, HOJTydaeM
A~ H/N € Qro(H/HS',H/H%?) = form(H/HS", H/H%?)
= form(H/HS") Ve form(H/H®2) C § Vo Fo.

IIycts n > 0, {p1,...,pt} = wNw(Com(A)) u A € F1 V¥ Fo. Torma BBUIY
JeMMbI 14

AJCPH(A) € fi(pi) Vaey falp) 1 AJRu(A) € fr(w') Vi fa(w),

rie f; — MUHIMAJBHBIN Cf_|-3HAYHBIN W-KOMIIO3UIINOHHBIA CIyTHUK (POPMAINH §
mist j = 1,2uBeex i = 1,. .., ¢. Ilo unpykuun naiinyrces rakue rpynusl A;, € f1(p;),
A, € f2(pi), Th € fi(w'), T> € f2(w'), uTO

AJCP(A) € (c2_, form A;)) V¥ | (¢, form A,,),
A/R,(A) € (cﬁ_l form Tl) Ve

1 (Cﬁ_l form Tg).
3amMerum, 9To

¢y form(A;,, Ayy) = (¢_y form Ay, ) Ve | (c_, form A;,),

&y form(Ty, Tz) = (c_y form 1) Ve | (c_ form Ty).

Ilycts A1 — nosydopmarus, nmopoxaeHHas rpyunoit A;,, Re — nonydopma-
I¥s1, HOPOYKIEHHAs! TPyIoit A;,, )1 — nosydopmarius, IOpoXxK ieHHast rpymmnoit 11,
u %) — nosrydopManys, TOpOXKAeHHas rpynnoit Th.

Torma mo memme 6

%1:(31,...,38) u 9‘{2:(01,...,Cr)
JUUIsl HEKOTOPBIX By, ..., Bs € Q(A;) u Cy,...,C. € Q(A4,);
2)1 = (U17...7Um) n 2)2 - (V17"‘7Vq)
It HeKOTOpsIX Uy, ..., Uy € Q(Th) u Vi, ...,V € Q(Th).
CiietoBaTesIbHO,
A/CP(A) € ¢ _, form(A;,, Aiy) = ¢ form (PR U Rg)
=c¢_,form(By,...,Bs,C1,...,C;),

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

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

mgBeex k=1,...,sul=1,....mx=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,,,, &, — Knacce! JIokerra, 1o jemme 7
Op7(Dll):(Dll)mpl :(Bl Xoeee XBS)‘ﬁpi :(Bl)‘ﬁpi X X (Bs)‘ﬁpi
= Op,(B1) X+ x Op,(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,
A/CPi(A) € ¢2_; form(Rq URq) = ¢ _; form(D;,, D;,) = ¢_; form(A;,, A;,).

ITycts Z,, — rpymmna nopsanka p;, Wi, = Zp, 1Dy, Wy, = Zp, 2 D;,. Tlokaxew,
aro W;, € §1. llycts K — 6a3a perynspaoro cuerenus: 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. Anasornyso J0Ka3biBaeTcs,

aro W, € §a.

IMockoubky T € fi(w') u fi siBAsSIETCS BHYTPEHHNM W-KOMIIO3HUIMOHHBIM CILyT-
HukoMm dopmarun §1, To 171 € §1. Suauut, U, € § a1 Bcex © = 1,...,m. Anajo-
rUYHO yoOexkgaemcs, 910 V, € Fo juis Bcex z =1,...,q.

HyCTb Al = W11 X ng X+ X th X U, A2 = W12 X ng X+ X Wt2 x V.
Torna Ay € §1 u Ay € §o. Ilycrs § = (cﬁ form Al) Ve (cﬁ form Ag). TTokaxkem, 4To
A € §. Ilns 910ro J0oCTaTodHO ycTaHoBuTh, 410 A/R,(A) € f(w') u A/CPi(A) €
f(pi) nyst Beex @ = 1,...,t, tae f — MUHHMAJBHBIH C¢¥_;-3HAYHBIH W-KOMIO3UIIU-
OHHBII ciyTHHK dopManuu §. fcuo, uro W;, € §. CrnenosaresnbHO, IO JeMMe 8
D;, ~ W, /K = W, /CPi(W;,) € f(pi). Aranormuno mokaseiBaercs, uro D;, €
f(p;). Torma A/CPi(A) € ¢¥_,form(D;,,Di,) C f(p;). Kpome toro, U,V € §.

Cire10BaTeNILHO, IO JIEMMe 3
Ty ~Ti/R,(Th) € f(W') = ¢%_, form(G/R,(G) | G € F).

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

[Iycts X — menycroit kiaacc rpymi. [osmas pemmerka dpopmaruit © Ha3bIBaeTCs
X-omdeaumot [4], ecan mist moboro repma &(xq, ..., Ty) curaarypsl {N, Ve }, so-
6b1x dbopmaruit §1, .. ., Fm 13 O u ynoboit rpymst A € XN E(F1, ..., §m) HallpyTes
takue X-rpymnst A; € §1,..., Am € Fm, 110 A € (O form A,,...,0form A,,).

JlokazkeM ciierytomuii pakT, HIPAIOMIUI CYIIECTBEHHYIO POJIb B JIOKA3ATEIHCTBE
OCHOBHBIX DE3YJIBTATOB.

IIpennoxxkenme. Perrerka Bcex n-KpaTHO w-KOMITO3HIIHOHHBIX popmariiii &-
OTIeIUMAa TIPH JIFOOOM II€JIOM HEOTPHI[ATEIHLHOM 1.

JIOKA3ATENBCTBO. Ilycrs &(x1,...,%m;,) — TepM CUTHATYDPBI {ﬂ,VﬁC}, 51,

.+, §m — IPOU3BOJILHBIE N-KPATHO Ww-KOMIIo3uImonubie dopmaruu u A € £(F1, ...,

Sm). Muayknueii 1o aucity r BXOXKIECHUI CUMBOJIOB U3 {ﬂ, \/%C} B TepM & TIOKaXKEM,

o Hafinyrcs rakue A; € §; (i =1,...,m), a0 A € 5(0% form A;,..., ¢ formAm).
IIpu r = 0, oueBnanoO, uTo A € ¥ form A.

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

[Tycrs Temepns Tepm £ umeer r > 1 BXOXKJEHUN CHUMBOJIOB W3 {ﬂ, \/‘;;C} u Jist
TEPMOB ¢ MEHBIIIIM YUCJIOM BXOXKJIEHUI JIOKa3bIBaeMOe yTBepKieHne BepHo. 1lycTthb
Tepum & mveer B &1 (24, - . ., i, ) Ao (T, ... 2, ), tae A € {N, V&), n

{i, .. w, ULz, oz = {2, am )
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O6o3naunm depes §)1 dopmaruio &1(Fi,, - .., Ti, ), & Tepe3 Ha — dopmanuio £2(F5,,
., 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 € §jys

Al € fl(cz form By,...,c, formBa), Ay € 52(0‘7;’ formCy,...,c forme).

IIycTp mepeMeHnbIe ;. . ., T;, He BXOAAT B CJIOBO &z, a BCEe HEPEMEHHBIE Tj, , |,
...,Ti, B 3ro ciaoBo Bxomar. Ilycrs D;, = By, ectu k < t+ 1, D;, = By X
Cy, T71e q Takoe, uTo T;, = T, 1upu Beex k = t + 1. Ilycre Dj, = Cj, ecm
Ty, € {Ti, s Ti, b ObosHaumm wepes R, dopmanmio ¢, form D; , a gepes X, —
dopmarmio ¢ formD;,, p = 1,...,a, ¢ = 1,...,b. Torma A; € &(Rq,...,Ra),
A € &(X4,. .., Xp). CuenoBarenbho, Hafigyrcsa Takue dhopmarmn £1 = ¢ form Ly,

oy B = ¢ form Ly, aro

A€ 51(£i17'"7£ia)A£2(£j1"" agjb) :§(£17"'a£m)7

roe L; € §i, ¢ = 1,...,m. Takum obpasoM, pemerka ¢ sgBydgerca B-0THEIUMOIL.
[Ipenmoxxenne mokazamo. [

VYunrsisas [1, samedanue 3|, moydaem
CaencrBue 1. Pemerka Bcex n-KpaTHO L-KOMIO3HUIHOHHBIX opmaruii &-
OT/IeJTIMA.

B ciayuae n = 1 cupasenmBo

CaenctBue 2. Pemerka Bcex w-KOMITO3UITHOHHBIX popMariiii &-oTaemmmma.

B ciaydae w = P umeem

CaenctBue 3. Pemerka Bcex n-KpaTHO KOMIIO3HITHOHHBIX ¢popmaruii G-otae-
JIAMA.

IIpu n = 1 n w = P nomyvaeMm

CaencrBue 4. Pemerka Bcex KOMIO3UITHOHHBIX hopMariuii &-oTaemmmma.

3. OcHOBHBIE Pe3yJIbTATHI

utst Besikoro TepMa € CUTHATYPbI {ﬁ, \/%C} qepe3 & OysieM 0003HAYMATDL TEPM CUT-
HATYPBI {ﬂ, \/ﬁ“_l}, MTOJTy IaeMBIil U3 TepMa & 3aMeHO KazKJI0r0 BXOXKJIECHUsT CUMBOJIA
Ve cuMBOIOM V3 4.

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

n > 1. Torga

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

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

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

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

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

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

U JIeMMa JiIsg TepMOB &1 U & BbIOIHAETCA. Torma

&irs - 8i) = CFu(&a(firs - i)y &rs- - 85) = CFu(&(firr- - fi,)):
IonsTHO, uTo 068 cryTHuKa &1 (fiy, ..., fi,) 1 ég(fjl, ..., [;,) BHyTpenHune. 3HaumHT,

£, 8m) =& By Bi) ATy -5 S5)
— CFw(él(fiu"'7fia)A52(fj1a"'7fjb)) - CFw(g(flavfm))v

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

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

JIOKA3ATEJILCTBO. 3aduKcupyeM HEKOTOPOEe TOXKJIECTBO
fl(.’lfil,...,l'ia):fg(]}jl,...,l‘jb) (2)

CUTHATYPBbI {mvzv}. IIycTs

gl(xil,.‘.,xia):f_g(le,...,ij) (3)

— TO K€ caMoOe TOXKIECTBO, HO yzKe B CUI'HAType {ﬂ, \/ﬁi 1}.

IIpeanonoxum, 9To TOXKAECTBO (3) BbIMOIHSAETCS B pemerke ¢ ;. ITyers §;,,
ooy Bias Sj1s---+ 384, — TPOU3BOJIBHBIE N-KPATHO W-KOMIO3UIMOHHBIE (DOPMAITHN.
,HOKa)KeM, qTo 51(31‘1, cee 7%%) - 52(8_71? . ,Sjb).

Ilycts f;, — MUHEMAJBHBII C_|-3HAYHBII W-KOMIIO3UIIMOHHBIN CIIyTHHUK (Hop-
mamun §;, (roe ¢ = 1,...,a), fj, — MHHUMAJILHBIL ¢¥_-3HAYHBIA W-KOMIIO3UIIH-
ounblit croytHuk dopmarmu §;, (tme d =1,...,b). Torna mo temme 16

gl(%’il?"'7gia) - OFw(gl(fi17"'7fia))7 52(%]’17"'73.]'1,) - OFw(gQ(fj177fjb))

Jtst IponsBoJIbHOTO IpocToro p € w dopmarmn f;, (p), ..., fi, (0); fi (), -, fi, (D),
/ ’\. / /
a takxke popmanuu f;, (W), .., fi, (W); fj, (W),..., f;, (') npuHagmexar permerke

W
¢2_,. 3HAYUT, 10 UHIAYKINN

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

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

BBINOJIHAETCA B pemerke c. OTcioma BbITEKaeT TpebyeMoe yTBepxkaenue. Teopema
nokasaHa. [l
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CaencrBue 5 [20, reopema 5; 1, Teopema 4]. Perrerka Bcex n-KpaTHO w-KOM-
ITO3UIHOHHBIX (POPMAIIHIT ¢ MOJIYJISIpDHA, HO He JUCTPHOYTHBHA.

JOKABATENBCTBO. Ilockonbky pererka ¢ momysapa (cM. [7]), BBEaYy Teo-
peMmbl 1 pemerka c; MOJyJIApHA.

ITokaxkeM, UTO pernerka ¢ He aucTpubyTuBHA. IlycTh 91 — Kitacc JIOKaJIbHO
KOHEUHBIX I'PYII, KCIOHEHTHI KOTOPBIX JEJsT JanHoe npocroe ducio p £ 2. Co-
nacuo [21] 9 — muoroobpaszue. Ilycrs L() — pemerka ero mojMHOroo0pasuii.
Torpa BBuIy pe3yabraroB XurMmana [22] (em. rtaxxke [23, § 54.24]|) pemerka L(901)
He juctpubyrtusHa. CorsacHo jemme 11 pemerka L(91) BKiIagblBaeTCs B PENIETKY
¢y. CieroBaTesibHO, BBUJLY TEOPEMBI 1 pernerka ¢ He nuctpubyrtusHa. [

Jlemma 17. Ilycre © — X-orsesmnmast perrerka ¢popMaliiii, 1 — ee mojperrer-
Ka, KOTopasi CO BCSKOH cBoel ¢popmarueii § Conep:KuT U BCe ee OQHOMOPOXK I€HHbBIE
O-nmoagopmanmn Buga © form A, rme A € X. Torma roxnecrBo £ = &» curHa-
Typbl {N,Vo} HCTHHHO B 1), €CJU OHO BBIIOJHSETCS IS BCEX OJHOIIOPOXKICHHBIX
O-copmarnuii u3 1.

JIOKA3ATE/ILCTBO. Ilycth z;,,...,T;, — IepeMeHHbIe, BXOJAIINIE B TePM £1;
Tjy .-+, Tj, — IEPEMEHHDBIE, BXOJIAIHIE B TEPM E2; U IIYCTD §iys -+ - Big’ Bjir-- 1845 €
n. IlokaxkeMm, uTo

§=&@u,--,8i) C &G, --,85,) =M

He Tepss obmuocTH, MOXKEM CUUTATD, YTO Tj,...,T5, € {Zi,..., 2, }, HO {Tj, ,
ooz N {xy, .., 2,} = @. Ilyers A € §. Torma mo ycioBuio HafimyTcst Takue
X-rpynmet A;,,...,A;,, 910 A;, € §y, (tne k =1,...,a) u A € &(Oform A, , ...,
O form A;,).
ITycts $;, = ©form A, , n mycrs
Nigs rie T, = Ti,,
i, = ns mekoroporo ¢ € {1,... a} mua secex k € {1,...,t},

O form B, s mexoropoit rpymnsl Bj, € §;, g Kaxgoro k > t.

IIo YCJIOBUIO 51(.62'1, e ,,ﬁia) — £2(*6j17 NN Vﬁjb)ﬂ HO gg(f)jl, e 7‘6jb) Q M. 3ua-
qur, A € 9. Takum obpazom, § C M. AHAJIOIrMIHO JOKA3BIBAETCS 0OPATHOE BKJIIO-
qenne. Caenoarenbho, § = M. Jlemma ngokazana. [

Teopema 2. Ilycto n > 1. Torma eciim w — 6ECKOHEYHOE MHOXKECTBO, TO
cHCTeMBI TOXKIECTB PEIIECTOK C§ H C;; COBIIAaaIoT.

JOKABATEJIBCTBO. 3aduKcupyeM HEKOTOPOE TOXKJIECTBO

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

— TO K€ caMOe€ TOXKJIECTBO, HO yzK€ B CUT'HaType {ﬂ, \/Z“_1 }

ITpenuosoxum, uro ToxkaecTBo (4) BbinosHsercs B pemierke ¢, I[lokaxkewm,
4TO TOXKIeCTBO (5) BBIIOJHSETCH B pererke ¢_,. s sroro BBumy sileMMbl 17 u
IPEJJIOKEHUS JTOCTATOYHO YCTAHOBUTD, YTO €CIH §iy,- -« Bin) Bjis---18j, — IPO-
U3BOJIBHBIE OJHONOPOXKAEHHDbIE (1 — 1)-KpaTHO w-KOMIIO3UIMOHHBIE (hOPMAIUN, TO

51(3721’ cee 732@) - E2(3j17 e agjb)' HyCTb

w w .
Si, =co_yform A;,,..., T, =co_,form A, _;
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S =cp_formAj ..., F;, =co_ formAj,.
BribepeM Takoe mpocToe Iucyo p € w, 910 p & w(Aiy, ..., Ay, Ajy, .o, 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 By, ..., My, = ¢, form B,
IIPUHA/IJICXKAT PeIIeTKe Ci, TO
F=&,,....0,) =&O,,,...,M;,) =M.

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

Ilycts f;, — MUHMMAJIBHBIH €Y _
_ . W . .
M, (tme ¢ = 1,...,a), fj, — MUHUMAJILHBIA C_,-3HAUHBIA W-KOMIIO3UIUOHHBILH

cuytauk popmanuu M, (rme d =1,...,b). Beuxy memmer 16
EMyy, ..., My,) = CFL(&(fir,-- -, i),
EQ(WJ'N' - ’mjb) - CFw(£2(fj17' © fjb))'

ITycts f uw m — MHHUMAJBHBIE Ci_|-3HAYHBbIE W-KOMIIO3UIIMOHHBIE CILyTHUKH (HOp-
mamuii § u 9 coorsercrenno. Torma mo gemmam 3 u 14

&(fis o fi) ) = &(fin (D), - fia(p) = £(D),
52(fjl7 . . "fjb)(p) - 52(fj1(p>7' . '7fjb(p)> = m(p)

3HaYuT, - -
G(fiu(),--- fiu) = &(f5. () - -, £5,(P))-
Tak xak Op(A4;,) = 1, mo semme 3 f; (p) = §i., tme ¢ = 1,...,a. Amnajorudno
fia(p) =S, tned=1,...,b. B
Cnenosarensno, &1 (Fiy, -+, 8i,) = §2(8jys- -5 85, )s T- €. TOXKIECTBO (5) HCTUH-

HO B permterke ¢ _;. TaxuMm o6pa3oM, KaK10e TOXKIECTBO PELIETKHU C.. BBIIIOJIHIETCS
B pemerke Bcex dopmanmit ¢f. Otcrona BBHIy TeopeMsl 1 BbITEKaeT Tpedyemoe
yTBep:kaenne. Teopema mokasama. [

CaenctBue 6. Ilycrs w — 6eckoHETHOE MHOXKECTBO. Torma aIs JI0O6BIX MeIbIX
HEOTPHIIATEIBHBIX M H N PEHIETKH C., H ¢ HMEIOT OJHY H Ty K€ CHCTEeMY TOXKJECTB.

B ciyuae w = P nmonygaem

CaenctBue 7. Ilpu siobbIX 1eJIbIX HEOTPHIATEIBHBIX M H T CHCTEMBI TOXK-
JIECTB PEIIETOK Cpy H Cp COBITAIAIOT.

B 3aksiouenue orMernM, UTO, KaK IIOKa3aHO B pabore [24], MHOXKeCTBO Beex
dopMaImit pemeTovHo YIOPsAI0IeHHBIX TPYIIT 00pa3yeT MOIHYI0 OpayIpOBy PeEIeT-
KY.

OrMernM, HAKOHEI, YTO B CBSA3U C TeopeMoil 1 BO3HUKAET CJIeJyIOIUil ecre-
CTBEHHbII BOIIPOC: BEPHO JIH, YTO JIJIsI JJFOOBIX HATYPAJBHBIX THCEJI 11, KN, TJe m > N,
peleTKa Bcex m-KPaTHO W-KOMIIO3UIIHOHHBIX (POPMAIIHE He SIBJISETCS ITOAPENTETKOH
DEIIeTKH BCEX N-KPATHO W-KOMITO3UIIHOHHBIX (POPMAIHIT?

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

ABTOpPBI BBIPAsKAIOT UCKPEHHIOIO IIYOOKYIO GJIAN0JJAPHOCTD PEIEH3EHTY 38 Pl
3aMeYyaHuil, IO3BOJIUBIINX CYIIECTBEHHO YJIyUYIIUTh Ka4eCTBO CTaTbU.
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