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AHHOTaINSA

IIycts G — cBsi3Hast peyKTUBHASI IPYIIa, IeHCTBYIONAsT Ha HOPMAJIHLHOM
ajrebpamdeckoM MHOrooOpasuu X . MbI ncciieryeM SKBUBAPUAHTHYIO N€OMET-
PHIO KOKACATEJILHOI'O PacCaOeHHsT MHOrooOpasuss X U IpUMeHsIEM II0JLydeH-
HblEe PE3YJILTATHI JJIsT UCC/IeI0BaHust Masoil rpynnsl Beitasa. [ens nacTosieit
craThbu 0O0OIIMTL Ha CAydail KBa3UIIPOEKTHUBHBIX MHOI00Opa3uil pe3ysIbTraThl
9. B. Bunbepra [19], koTopslii tocTpon panuoHaibHoe HakpbiTue [amya T X
a1 KBasuaduHHOrO X € IMOMOIIBIO KOKACATE/JIHHOTO PACCIOEHUsT K IIPO-
CTPAHCTBY TaK Ha3bIBaeMbIX 0OIIUX opucdep. Kak xoporno m3BecTHO, mpu-
Mep MHOTrooOpa3us (JiaroB MOKa3bIBAET, 9TO ITU PE3yJIbTAThI HE MOTYT OBITH
0000IIEHDbI JOCJIOBHO.

Mer passuBaem uzen 1. A. Tumamesa [18], koropstit mosty i obobienne
pesynbraToB Bunbepra s 6ostee obimero kjacca MHOTNOOOpaswii, TeM KBa-
suadPUHEBIE MHOIOOOpa3usi, HO DoJiee Y3KOr0 UeM KBa3UIITPOEKTUBHBIE.

MpbI ocTponM cemMeiicTBO opucdep MeHbIEH pasMepHOCTH Ha X, KOTOPOe
MBI HA30BEM BBIPOXKIEHHBIMHU opucdepamMu, u MHOroobpasme Hor, mapamer-
pH3YIOIIee 3TO CeMeCTBO, KOTOPOe, TeM He MeHee, IMEeeT Ty Ke Pa3MepPHOCTD,
9TO M MHOrooOpasue, mapamerpusyiomiee obmme opucdepnol. Bojiee Toro, B
kBasnadGUHHOM ciIydae Hallla KOHCTPYKIIUsT TOKa3bIBAET, 9TO MHOYKECTBO BbI-
POXKIEHHBIX opucdep COBIAIAeT ¢ MHOXKECTBOM ODIIIX opucdep.

MBI moKaxkem, 9To JJIsi IIOCTPOEHHOTI'0 CeMeiCTBa BhIPOXKIEHHBIX opucdep
cymiectByeT (G-3KBUBAPUAHTHOE CHUMILIEKTUIECKOE PAIIMOHAJILHOE HAKDPBITHE
KOKacaTe/IbHbIX paccioenuit T, --+ Ty. Byner nokasano, 4To KOHeYHOe
pacimpenne moJjieli panuoHaabHbIX (DYHKIUH Ha 9THX MHOI00OPA3UIX, COOT-
BETCTBYIOIIEE IOCTPOEHHOMY HAaKPBITHIO, sIBJISIETCs pacimupenneM [amtya, a ero
rpytia aya nzomopdua majoit rpyme Beits.

!Pabora aBTopa 6bLIa TACTITHO HOJep:KaHa ciemyiomuMu rpanTamu PODU 15-01-02094 a,
PODU 13-01-12402 odbu-m2, pabora Ha Teopemoit 6 Obl1a noaaepkana rpaaTom PH® 14-21-00052
ot 11.08.14. Yactsr paboTs! ObLIa BbIOIHEHA B Jlaboparopuu ajredpamdeckoil TeOMeTpuu U ee
nputozkeHuit npu gpuHaHCcoBOM noaepxkke [IpasuresnscrBa PP B pamkax peasnusanuu «/lopoxkHOi
kaprbl» [Iporpammer 5/100 HanuonajibHOro uccjieoBaTe/bcKoro yuusepeurera «Boicmasg mkosa
SKOHOMUKU ».
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B katecTBe npusioykeHus 9TUX Pe3yIbTaTOB MbI [TOJIy UM OlnrcaHue odpasa
0TOOpaXKEHUsT MOMEHTOB U HOPMAJIM30BAHHOI'O OTOOPAaXKEHUS MOMEHTOB JIJIsi
T, UCHONIB3Ys TOJILKO reoMeTpuuecKue MeToel. Ilocieanee onucanue prep-
BbI€ MOsiBIJIOCH B paborax Knora, TeMm He Menee, ero 000CHOBaHUE HE SIBJISETCS
3JIEMEHTAPHBIM, IMOCKOJIBKY B HEM MCIIOJB3YIOTCS METONbl AuddepeHmaiib-
HBIX OIIepaTOPOB.

Karoueswvie caosa: KokacarespHoe paccjioeHue, 0TOOpa’kKeHue MOMEHTOB,
opucdepbl, TeopeMa 0 JOKAIBHOM CTPYKTYpe, Majas rpytma Beirs.
Bubauoepagusn: 21 nazpanue.

LITTLE WEYL GROUPS AND VARIETY
OF DEGENERATE HOROSPHERES

V. S. Zhgoon (Moscow)

Abstract

Let G be a connected reductive group acting on an irreducible normal
algebraic variety X. We study equivariant geometry of the cotangent vector
bundle X, and we apply these results to study of a little Weyl group. The aim
of this paper is to extend various results of E. B. Vinberg, who constructed a
rational Galois cover of T* X of quasiaffine X by means of cotangent bundle to
the so-called variety of generic horosheres. It is well-known that the example
of a flag variety shows that these results could not be generalized directly.

We develop the results of D. A. Timashev [18]|, who obtained the genera-
lizations of the results of Vinberg to the class of varieties wider than quasiaffine
but smaller than quasiprojective.

We construct a family of horospheres of a smaller dimension in X which
are called degenerate, and a variety Hor parameterizing this family, which has
the same dimension as the variety parametrizing generic horosheres. Moreover
in the quasiaffine case our construction shows that the familly of degenerate
horosheres coincides with the familly of generic ones.

We show that for constructed family of horosheres there exists a rational G-
equivariant symplectic Galois covering of cotangent vector bundles T*Hor --+
T*X. It is proved that the extension of the fields of rational functions corre-
sponding to this cover is a finite Galois extension with the Galois group
isomorphic to the little Weyl group.

As an application we get the description of the image of the moment
map of T*X and the image of the normalized moment map by means of
purely geometric methods. The first description of the image of the normalized
moment map was obtained by F. Knop, nevertheless his proof is non-elemen-
tary since it involves the methods of differential operators.

Keywords: Cotangent bundle, moment map, horosphere, local structure
theorem, little Weyl group
Bibliography: 21 titles.
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1. BBeaenne

[Iycts G — cBa3HAs peyKTUBHAS IPYIIA, JeHCTBYOMA Ha HOPMAJIHLHOM ajred-
paudeckoMm MHOroobpaszun X. Ilenb Hacrosieil crarbu 0OOOIMTL Ha CIydail KBa-
3UIPOEKTUBHBIX MHOr000Opasuil pesysibrar . B. Bunbepra [19], koropsiii moctpont
paruonasnbHoe HakpbITue lamya T nnsa kBasnaddunnoro X ¢ mIOMONIBIO KOKaca-
TEJILHOT'O PACCJIOCHUsI K MPOCTPAHCTBY O0IuX opucdep.

[Tox opucdepamu MbI IOHEMaeM OPOUTHI BCEX MAKCHMAJIbHBIX YHHUIIOTEHTHBIX
noarpynn G B X. MoKHO 1OKa3aTh, 9T0 MHOKECTBO obImux opucdep (To ectb 06-
MUX OPOUT MAKCUMAJBHBIX YHUIIOTEHTHBIX MOArPyHIl B (G) MOXKeT ObITh CHAOKEHO
CTPYKTYPOIii ajredbpandeckoro muoroobpasus. ['pymnmna [ajgya sToro parumonaibHO-
ro HAKpPBITUsI paBHa MaJjoil rpymime Beitig muoroobpasus X. DTOT pe3ysiabTraTrT He
MOXKeT OBITh HEIIOCPEICTBEHHO 0000IIEH Ha CIydail MpOou3BOJIbHBIX MHOT00Opa3uii,
IIOCKOJILKY MHOYKECTBO OOIIUX opucdep He MOJXOJUT JJjId TUX TEeJIed, UTO JIETKO
BUJIETH B CjIydae, Korja X gBjgeTcd MHOroooOpasueM (hJiaros.

Vkazauubie pe3yabraTbl J. b. Bunbepra Obumm 0606mmensr . A. TumarmeBbim
B [18] Ha HekorophIil Gosee obImMii Kiaacc, deM KBasuadOUHHBIE MHOrOOOpPA3Hs.
VIOMAHYTBHIN KJIacc MHOrooOpas3uii, B 9aCTHOCTH, BKJ/IIOYaeT B cebs 0000IEeHHbIe
MHOT000pa3us (JiaroB (TeM He MeHee OH COJEPXKUT He Bee OpUCEepUIecKre MHOTO-
obpasust).

B nacrosieit pabore Mbl IIOCTPOUM CEMEHCTBO BBIPOXK/ICHHBIX Opucdep U MHO-
roobpasue Hor, KOTOpoe uUX IapamMeTpulyeT. TakzKe Mbl IIOCTPOUM PallMOHAJIHLHOE
Hakpoite 15, --» 1% s COOTBETCTBYIONUX KOKACaTeIbHbIX PACC/I0eHUil U I10-
KaxkeM, 4TO ero rpymma [ajya siBiagercd MmaJjoil rpymmoit Beiirs, ormepejiesieHHOMN
®. Knonowm [9].

Omummiem cTpyKTypy paboThl. B mepBoit 9acTn Mbl HAIIOMHUHAEM HEOOXO/IMMbIe
¢akThI, CBA3aHHBIE C TAK HA3bIBAEMOI TEOPEMOIl 0 JIOKAOJIbHON cTpyKType. Bo BTO-
poii wactu, ucnosb3ysa uien Kuona [12], ¢ nomormipio kietok Bsmununkoro-Bupy-
Jist MBI CTPOUM CJIOGHHE BBIPOXKJICHHBIX Opucdep, Takoe, 910 00pa3 KOHOPMaJIbHOTO
pPACC/IOeHNsT K 3TOMY CJIOGHHWIO TIPU OTOOpakKeHWH JeficTBus rpymmnbl (G IJIOTEH B
T%. B Tperbeil gacTu MbI 06001IaeM KOHCTPYKINIO BunaOepra, KoTopas CBI3bIBAaeT
T% M KOKacaTeJbHOE PaccIOeHre K OCTPOeHHOMY ceMeiicTBy opucdep. [lociennss
JaCTh MOCBSINEHA JOKa3aTeIbCTBY TOTO, 9TO I'pyliia [‘aaya parnoHaILHOIO HAKPbI-
tug 15, --+ T pasna maJoit rpynme Beitng Wy. Mbl Takzke Jaem ajieMenTapHoe
omrcaHue oOpasa HOPMATM30BAHHOTO OTOOPAYKEHUS MOMEHTOB.

Astop 6arogapen /I. A. TumarieBy 3a 1m00TBOPHOE COTPY/IHUYIECTBO, & TAKKE
9. B. Bun6epry, M. Bpuony n ®@. Knory 3a moJie3ubie 00Cy K 1eHUS.

2. Corylanmieand m 0003HaYeHUd

Bce mHOr000pasus paccMaTpuBaiOTC HaJL aJiredpandecK 3aMKHYTBHIM 1tojieM K
XapaKTEPUCTUKHU HYJIb.
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lNotngeckumu OykBamu Mbl 0O603HaYaeM ajaredpnl JIu, coorBeTcTByIOIINE aJred-
paudeckue TPYIIbl 0003HATAIOTCs 3ar/IaBHBIMEU JIATHHCKUME OYKBaMU.

Sadurcupyem G-MHBAPUAHTHYIO OWJINHEHHYIO CUMMETpUIecKyio GhopMy Ha g,
¢ TIOMOIIBIO0 KOTOPOI MbI OTOXK1ecTBUM g n ¢*. Jlj19 KOmpucoe mHeHHOTO JIefCTBHIS
G : g* u momnpocrpancTsa b C g uepes ht obozmaumy anmyraTop b B g*.

Badukcupyem ObopeseBckyio noarpymaiay B C G u makcumaJbHbl TOp 1T C B.
[Iycte B~ — emauHCcTBeHHas OopeseBckas moarpynmna B G, takas uto B~ N B =1T.
Yepes P D B oboznaduM napadoJIMIecKyo MOJArpyIIly, a depe3 P, — ee YHHUIIO-
TeHTHBIN pajukai. Hepes P~ D B~ obop3HauuM napaboJIMdecKyio HoArpymniy (c
YHHUIIOTEHTHBIM PaJIKaJIoM P, ) IPOTHBOIOIOKHYIO K P.

[Iycrs = = Z(T) — pemerka xapakrepos Topa T u nycre A = A(T) — pe-
IeTKa ojiHonapaMerpudeckux moarpyii 1. JIs ogHonapaMeTpudecKoil o Arpy bl
A: K* — T u xapakrtepa X € = uMeeT MecTo crapuanue (A, X), ONpPeJIeJIEHHOE TI0
bopmyiie x(A(t)) =t oroxpecrsiasmomee A u Z*. s rpymmosoro 3akona B A
U Z MbI UCIIOJIb3YEM aJJIMTUBHYIO 3anuch. /g x € Z Mbl 0603HaUaeM COOTBETCTBY-
omuit uddepeniman B t* Toit xke OYKBOIA.

O6oznaanm depes W = Ng(T')/T rpyumny Beitas rpymmer G. Ilycrs A — cucre-
Ma KopHeit asreGpsr Jlu g, coorsercrBytommas Topy 1, u mycrb AT (A7) cucrembr
HOJIOKUTEJIbHBIX (OTPUIATEIHHBIX) KOPHEll oTBevaronie 60peaeBCKoil moaaredpe
b C g. Yepes II MbI 0603HaMnM cucremy npocThbix KopHeit B A1, Takke umeer me-

cTO KOpHeBoe pasyiokenue g = t® P g.. dng a € A gepes e, € g, 0603HAUNM
aEA
COOTBETCTBYIOILYI0 obpazytortyio basuca [llesasie, a uepes s, — cooTBeTCTBYIOIIEE

oTpaxkenue. wy € W obo3navuaeT caMblil JJIMHHBIN 3jieMeHT B rpynne Beirsa. Ye-
pe3 t* /W mbl obo3Hauaem reomerpudeckuii dhakrop t* mo W. s napabomdeckoit
noarpynmbl P O B obosnadyuMm depes L ee noarpymmy Jlesu, conepxxkarntyio 1'. Torna
Br, = L N B 6yuer 6openesckoit noprpynmoit 8 L. Iyers Ay C A u A} C Ap —
COOTBETCTBYIOIIHE CUCTEMBI KOPHEil /st L & TaK»Ke MOJIOKUTE/IbHBIE U OTPUIIATE Th-
uple kopuu. [TojmuozkecTso mpocThix Kopueil B Af obosnaunm uepes 117 Yepes
Cp C Z ®z Q obozHaumM JTOMUHAHTHYIO KaMepy Beiljis 1o OTHOIIEHWIO K CHCTEMe
kopreit Af. C% obosnasaer suyTpennocts Cr. [l mapabosmdeckoit moarpymnmst P
(coorBeTcTBeHHO st ee anreOpsl JIu p) comepxareit T' (coot. t) 0bo3HATNM UYepe3
Ap, (coot. A, ) HOIMHOXKECTBO KOPHell B A, oTBedaloliee KOPHEBOMY Da3/I0ZKEHUIO
Pu-

Ilyers V) — npoctoit G-MOj1yJIb €O CTapIIMM BECOM X U IycTh V! — npoficTsen-
HbIl eMy Momysb. Crapmmmit BekTop V), 0003HaYHM Yepe3 0, a MJIAJIINNA BEKTOP B
V obosnauum 0, (v, w) — cnapusanue jia v € Vy, nw € V. Wt(Vy) oboznazaer
MHOZKeCTBO Becos Jeiictsug 1" na V.

Ina anrebpamdeckoit rpymmsr H, onepamus (— ) obosnauaer s3arue H-mosry-

H
§< ) MBI 0003HaYUIM IIOIMHOZKECTBO H-HOJIyI/IHBapI/IaHTOB

MHBapUAHTOB a 4epe3 (—)
Beca .
[Iycte G D H — yinHeitHble ajarebpanvdeckue TPYIIbL, a 4 — KBa3UIPOEKTUBHOE

H-wvuoroobpasue. CytiectByeT KBasuipoektusnoe G-muoroobpasue Gy Z | KOTopoe
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apjstercsa daktopom G X Z 1o jmaronajnbuomy jeficrsuio H: (g, 2) — (gh™, hz).
O6pas Toukn (g, z) B 37oM hakTOope 0003HAUNM g * 2.

s neiictBus anredpamdeckoit rpynnsl G Ha X, £x 0003HaYAET BEKTOP CKOPO-
ctu it £ € g B Touke © € X, gr — COOTBETCTBEHHO KacaTeJbHOE IMPOCTPAHCTBO
K opbure Gz B TOouke x, a G, — crabmmmzarop x. g adbdunnoro X, s koHeaHo
nopoxiernoit anre6pbl K[X|¢ G-unbapuanTnbx peryasapubix dbynxmuit na X de-
pes X /G oboznaumm KaTeropusiit haxtop X , m3omopdubiit Spec K[X]¢. B rmaaxmx
TouKax X, MbI MOXKEM OIPEJIEUTh 0TOOpayKeHne MOMeHToB Ly : Tx — g* (rue
T% — KokacarejibHOe paccjioenne K X ) MOCPeJICTBOM CIey el (hopMyJIbl:

(ux(a),&) = (o, &x), Ve e X, a € Tx,, € € 9.

HamomuumM, aro jist ojaOpogHOro Muoroobpasus X = G/ H KokacaTeabHOe pac-
cioerne T’y MOKeT OBITH ONMCAHO KaK

% =2 Gxy (g/h)" = Gy bt

B sTom ciyuae obpas oTobparkeHusi MOMEHTOB CJIOS Ha/l TOUKO e H MHIyIIupoBaHO
praodenneM ht < g*, a Bech 06pa3 oTOOpasKeHsA MOMEHTOB paseH Gh .

3. Teopema o JIOKaJbHOII CTPYKTYypE

Pacecmorpum HOpMasibHOE G-MHOTOOOpasue X u B-uHBapuaHTHBIN JuBn30p Beii-
ag D =Y a;D;, tie D; — HenpuBoauMble KOMIOHEHTHI. HazoBem Jj1st KpaTkoCcTH
D B-puBusopom. O6osnaunm uvepes P[D;| — nopmanuszarop D; B G. Hopmanusa-
Top B-muBu3opa D olpejiesigercs Kak Mepecedenne HOPMAaJI3aTOPOB €ro MPOCTHIX
KOMIIOHEHT U pasen napaGosmyeckoit noarpymme P[D] = (1, , P[D;] rpyuust G.
[Tocko/IbKY 9mC/10 TApabOJIUIECKUX MOJIPYIIT COAEepKaIX B KOHETHO, CyIIecTBY-
eT eIMHCTBEHHBI B-nuBu30p ajist kKoroporo P[D] abcosoTno MuHHMAIbHA. DTy
noarpymiy obosuaunm depes P(X). Ham monamobures cieyromas seMma.

JIEMMA 1. ([11, Jlemma 2.2]) ycmo X — nopmaavroe G-mmozoobpaue, a

D C X — npocmoti dususop. Tozda D ssasemcs dususopom Kapmuve ene mroorce-
cmea Y = () gD.
geG

B nanbueitiem B kadecrse DD Mbl Bo3bMeM B-WHBapUaHTHBIN, HO He (G-UHBapHU-
AHTHBIN uBU30p. TakuMm obpazom, Y OyjieT cTporo BKJIIOYEHO B D, U paccMaTpuBas
X \ 'Y Bmecro X, Mbl MOKeM caurarh, uro D — auBnsop Kaprbe.

Bamenss aqusuzop Kaprbe D Ha MOIXOAAIINN KPATHbI eMy TuBH30p N1, MbI MO-
XKeM cuuTarTh, 9ro D obnanaer G-jmueapusanueii ([8]), u B wacrnoctu, B-iuneapu-
zanueii. JItobbie 1Be G-ynHeapusaluu oTIMIa0TCsd Ha xapakrep (G, BbIOepeM oJiHy
"3 HUX.

Jlns nmuBuzopa nl) paccMOTPUM COOTBETCTBYIOIIEe B-T0JIyMHBAPUATHOE TABTO-
JIOTHYIECKOE PAIMOHAIbHOE CeYeHUE 0, aCCOIMUPOBAHHOTO JTMHEHHOIO PACCIOEHUS
O(nD) Beca x,p. OBO3HAIUMEUM X p = Xnp/N.
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ONPEAENEHUE 1. ([11]) Pacemompum B-dususop D eeca xp. Bec xp nasosem
P[D]-pezyaapnvim, ecau (Xp,a) # 0 daa ecex o € Apyp,.

BAMEYAHUE 1. Hanommum, wmo (xp, o) =0 dasn ecex o € Appj, 2de L[D] C
C P[D] — nodepynna Jlesu codeporcawsan T. Samemum makoce, wmo eec sfger-
mueroz20 dususopa D co cmabususzamopom P[D] asmomamuyecku P[D]-peeyasapen.
Omo caedemeue meopuu NPedcmasseHull co CMAPWUM GECOM, NPUMEHEHHOT K
B- HO(X,0(D){) -

noayunsapuanmmomy cevenuwro op € H'(X, O(D))x, , kKomopoe asasemca cmap
WUM BEKTMOPOM.

HamomHumM orpe/iesieHie HEeBBIPOKIEHHBIX MHOr00Opasuii mo Kuomy [11]:

ONPEAEJEHUE 2. G-MmHo2000pasue X Ha3vl6aemcsa HEBBPOHCIEHHDIM, ECAU CY-
wecmeyem payuonanvhas B-noayunsapuanmuas dynkyua fr, € K(X )&B) ¢ dusu-
zopom nyaet-noaocos D = (f,) ¢ P(X)-peysaproim eecom x.

SAMEYAHUE 2. 3amemum, 4mo Kea3uapdurrvie MH02000pa3Us ACAANOMCA Pe-
2YNAPHOLMAL.

Hns B-nususzopa D, pacemorpum crefyiomiee P|D]-5KBuBapuanTHOe 0TOGparke-
aue ([11]):

bp:X\D—g' xes by e L(€) = ﬁf—jm

Hamomuum Bepcuio TeopeMbl O JIOKAJILHOI CTPYKTYpe, MpuHa IeKantyio Kuorry.

TEOPEMA 1. ([11, Thm. 2.8, Prop. 2.4]) Ilycmv X — nopmasvnoe G-m102006-
pasue ¢ B-dususopom D ¢ P[D]-peeyraprovim eecom Xp. aa mouku g € X \ D
noaooicum 1y := Up(z), L= Gy u Z := 5" (o). Toeda:

(i) O6pas ¥p cocmoum us 0dnoti P|[D]-opoumwv u pasen 1o + p[D]., 2de oeparu-
wenue aunetnot gynkyuu 1ny ma p[D] pasno xp.

(i) L — nodepynna Jlesu 6 P[D] u umeem mecmo usomoppusm

P[D]*, Z — X\ D.

(#11) IIpednonosicum, wmo evinosneno pasercmeo P[D] = P(X). Tozda sdpo deii-
cmeus L na Z, xomopoe mu, 0603nawum Ly, codeporcum xommymanm [L, L].

g mpocrorsr obosnaunm P(X) wepes P. 3amernm, 9To B TeopeMe TOUYKa T
MOXKET OBbITh BbIOpaHa, TaKuM obpasoM, uto L D T, 3adurcupyeM Takoit BHIOOD.

B yenosun Teopemst 1 (744), mbl Bugum, aro top A := L/Ly = P/LyP, neiicteyer
scbdexrusno na Z (I'pymy Lo P, mbr o6oznaunm gepes Py). 13 pasencrs K(X)B) =
= K(Z)Br) = K(Z)®) mpr MoxkeM oToxkecTBuTh Z(A) ¢ TPYIIION XapaKTepos

=(X) = {x | KGO # 0},

SaMeTuM, 9TO B Ka4deCTBE CJIEJICTBUSA TEOPEMBbI O JIOKAJIHHO CTPYKTYPE, MbI I10-
JIyanuM, 910 obmme Py-opouThl coBnamaT ¢ obimmMu P,-opouTtamu.



170 B. C. 2Krynu

4. CemelicTBa BBIPO2KJIEHHBIX opucdep

B 310it wacTt MBI TIOCTPOUM CEMENRCTBO BBIPOXKICHHBIX Opucdep.

Hanomunwm, uro oy opucdepamMu Mbl TOHUMaEM OPOUTHI MAKCUMAJIbHBIX yHU-
MMOTEHTHBIX MMOJArpyIIl rpymibl G.

MbI OKazKeM, 9TO JJIsi KOHOPMAJILHOTO paccaoerns N3 K HEKOTOPOMY CJIOCHUIO
U-op6ur (151 HEKOTOPO#i MAaKCHMAJIBHON YHUTIOTEHTHOf IPYHILI U) HOCTPOCHHOMY
HIZKe, IMeeT MeCTO pasernctso GNG = T%.

Haina koHCTpyKIus ocHoBaHa Ha ujesx Kuona [12]. OcHoBHas ujiest 3ak/modaer-
csl B IOCTPOEHUN KJIETKN Bs/ImHUIKOTO-Bupyiist ¢ moMorpio creruaj bHoro Bbioopa
OJIHOIIAPAMETPUYECCKON IIOAIPYIIIIBL.

DTOT BBIOOP MO3BOJIsIET N30€KATh NCIOIH30BaHIEe KOMIAKTU(DUKAIIA TOT00HBIX
TeM, YTO ObLIM MCIIOJIb30BaHbl B nuTHpyemoii crarbe Knoma. Hara koHcTpykims
TakKe jaeT Oojiee TUIyDOKOE M JIeTaJIbHOE MOHUMAHKME YCTPOHCTBA KOHOPMAJIbLHOTO
pacc/ioeHnsT K BBIPOXKICHHBIM Opucdepam.

OCHOBHBIM TAIIOM SIBJISIETCSI UCCJIEIOBAHIE YACTHOTO CJIydasi OpUChepUIecKux
MHOT'000pa3uii.

Hamomuanm, uTo MHOrooOpasue Ha3bIBBAETCA OPUCGHEPUIECKIM, €CJIU CTabUIN3a-
TOP TOYKH OOIIEro MOJIOYKEHUS COJEPXKUT MAKCUMAJILHYIO YHUIIOTEHTHYIO TPYIIILY.

Uccnenosanue ciaydass obiiero Mmuoroobpasus X OOBIYHO CBOJIUTCS K CJIydalo
opucepruIecKoro  MHOrooOpasmsi  MOCPEJACTBOM  OpUC(EPUIECKOr0  CTATUBA-
HUsI, OTIPeJIe/IeHNe U JOKA3aTeIbCTBO CYIIIECTBOBAHIS KOTOPOIO ITPUBEIEHO B paboTe
B. JI. Ilomosa (cM. [16]).

B opucdepuueckom muoroodbpazun X MoxkHO HaiiTu (G-MHBApUAHTHOE OTKPBI-
Toe noaMHOKecTBO nzomopduoe G/ Py x C, rne G aeiicrByer na C' TPUBUATBHO U
Py = LoP, . lloctpons MHOr0O6pasne BIpOXKIeHHbIX opucdep misg X = G/ Py, Mbr
IIPOJIOJIZKUM €ro Ha opucdepudeckoe MHOroobpasue X MOCPeICTBOM YMHOXKEHUsT Ha,
muoroobpasue C. Beejem ciepytorue JonosHuTebHbIe 0003Hauenus M = Zg(a)
n MO = [M, M]Z(Lo)

[TPEAIOKEHUE 1. Ilyemv X = G/Py — opucepunecroe 0dnopodnoe npo-
cmparcmeo. Paccmompum bopeaescryio nodepynny B C G, maxyro wmo ee anzebpa
b codeporcum paspewumyro nodaszebpy a + (p, Nm). Obosnawum wepes U yruno-

menmmoud padukan B. Ilyemo N3 — konopmaavroe paccaoenue k opoume UPy [ Py,
mozda umeem GN3 = Tk.

JJOKABATEJILCTBO. KokacarenapHoe paccioenue 1% OTOXKIECTBIIAETCS €
G*PO_ po T = G*PO— (a+p,)
Cj10eM KOHOPpMAJILHOTO PACC/IOCHUsT K OpOuTe UPO_ /Py B Touke ePy Gyner
@+p))-=uNp,-=bN(a+p,)Dda+(p, Nm).

Hawm monaioburces ciieyroras JeMma.
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JIEMMA 2. Ilycmv P — nexomopas napabosuveckas nodepynna ¢ G a L —
nodepynna Jlesu 6 P. Tozda das nodarzebpu a C 3(1) umeem

P.a+ (p,Nm)) = a+p,.
JIOKABATEJILCTBO. MBI ITOKaxkeM, 9TO OTOOparkeHue
P, x (a+ (p,Nm)) = a+p,

JIOMHHAHTHO, TIOKa3aB,9To juddepernuar B Touke (€, ) CIOpbeKTUBEH, J1Jist 00IIero
¢ € a. Beraucimm guddepennuan B (e, ). Vcmnoap3yst paBeHCTBO

pu = (puN34(8)) & [Pu. &l

BBIIIOJIHEHHOE [Ist JTI000r0 £ € a, U paBeHcTBo P, N 34(§) = P, N M, BBHIIOIHEHHOE
JIsg obrero £ € @, Mbl OJIYYIHM, 9TO duddepeniimal

pu X (@+ (puNm)) = [Py, &) +a+ (pyNm) = a+p,

CIOpbeKTHBeH. [
I'pynna P, neiictByer na cioe 1% najn xg = el , HOCKOJIbKY OHa JIEJKUT B
crabmmsaTope TOUKU xg. [lo npeapiayieii jemMme mostydaem

Py N% ., 2 Pr(at(py Nm)) =a+p, =Ty,

OTkyna

O
Ham nonaiodburcd ciemyrorias jeMeHTapHas JIEMMA.

JIEMMA 3. Pacemompum X/S uwY /S — dsa cemeticmea pasnopasmepHvir mmo-
2000pasuti Had nexomopuim MmHozoobpazuem S, a makoce S-moppusm f: X/S —
— Y/S. IIpednoaooicum, wmo cywecmeyrom 2radkue mouku so € S u x9 € X,
makue wmo muozo0opasus X, X, enadkue 6 xg € X, a mnozoobpasus Y, Yy,
enadkue 6 f(xg), omobpasicernue fs,: Xgg — Yy, Aeasemea cyomepcuet 6 xo (mo
ecmy omobpadicenue Kacamensvrvx npocmpancmé dfs,: Tx, o — Ty, f(z) — C10po-
exmueno), a npoexyuu X — S, Y — S cybmepcusnv 6 xy u fs,(xo). To2da mop-
dusm fs: Xy — Y, asasemes cyomepcuet (u 6 wacmmocmu domunanmen) 6 obuieti
mouxe X, 0as docmamouro obuwiezo S.

Hamomuum ciesyroree BaykKHOE TIPEJJIOKEHIE O IIPUCOEIMHEHHBIX opouTax. [lis
ero (POPMYJTMPOBKH MbI BOCIIOJIB3YEMCSA ODO3HAYEHUSIMU HE CBABAHHBIMEU C OCTAJIb-
HBIM TE€KCTOM CTaTbMH.
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[TPEJUIOXKEHUE 2. [4, Sec. 5.1, 5.5] Paccmompum npoussosvnyro napabou-
weckyro nodepynny P e G, ¢ nodepynnot Jlesu L u ynunomernwmmom padukanom P, .
ITyemv Of — nuavnomenmuas npucoedunennas opouma L 6 . Ilyemv x € 3(I) —
npouseosvHull aremerm yermpa [. Tozda cywecmeyem eduncmeennan G-opobuma
Oy nepecexarowan x4+ O+ p, no omrpvimomy naommromy nodmnosicecmsy. Ilepece-
wenue OgN(z+0O+p,,) cocmasasem odny P-opbumy. Bunoaneno caedyrousee pasen-
cmeo codimyOy = codim(O,. Taxorce daa mouku obusezo norosicenua z € v+ O(+p,,
cmabuauzamop z 6 P, MPusuaseH, a nodnpocmparcmeo [p,,, z| mpancmeepcasvro x
[, 2]+ po. JDast HENPUBOIUMBLT KOMNOHEHM CMABUAUZAMOPOE BHINONHEHO DAGEHCME0

(PZ)O = (GZ)O'

Teneps mepeiiem K caydaro, Korga X — mpon3BosibHOe G-MHOrO0oOpasme. Mbr
JIOJIZKHBI TIOCTPORTH CeMeficTBO U-OpOUT JI/Is HEKOTOPOH MAKCHMAJILHO YHUIIOTCHT-
Hoit orpynnsl U, Takoe uTo G-pasHecenue KOHOPMAJBHOIO PACCIOCHHS K STOMI
CJIOCHUIO IJIOTHO B 1'%

TEOPEMA 2. Ilyecmv X — anadkoe G-mnozoob6pasue. Paccmompum omxpuimoe
nodmmnooicecmeo X° = P xp Z | nosywennoe ¢ nomowspbio npuMeHeus meopemovl 0 A0-
KaavHol cmpyxmype 1 x nwexomopomy B-dususopy co cmabususamopom pasHvim
napaboruneckot nodepynne P := P(X). Tozda cywecmeyem makcumaivras yHu-
nomenmmas nodzpynna U co cAedyiouumu c60Ticmeamu:

(i) Jas moboeo z € Z umeem Uz = (UNU)z.

(i) Iycmos N3 — konopmasvhoe paccaoenue % caoenuto opbum Uz, 2de z € Z.
Toeda umeem GN3 = T%.

,ZLOKASATEIH:)CTBO.

Harma nestb moctpouTh Kjerky BsymHumkoro-Bupyiis, ajantupoBanyio K OJIHO-
napamerpudeckoit moarpytie A € A(Z(Lg)). s sToro BeibepeM A crienuaabHbIM
obpazom. BenomuuMm, uto p Nmy — mapaboaumdeckas mojaaredpa my ¢ mogaaredpoi
JleBu [y 1 HUJIBIIOTEHTHBIM PAJIUKAJIOM P, M M.

Bribepem omHOomapamerpraeckyto moarpymmy A: K* — T tax aro A(t) € Zy, (Lo)
u (A, y) <0 qst Beex v € Ay, nm.

Paccmorpum ciesytomue rpymmst. Iyers M := Zg (), ee cucrema KopHeii paBHa
A7 = {7 € Al(y; \) = 0}. Tpymnia M sasstercst noarpytmoii Jlesn B

Q = {g € G| cemecrByer peen yr% At)gA(t) ™t B G,
—

¢ ayirebpoit JIu

i=to @ g

(e, A) >0
YuurnorenTHbIN pagukaa () u ero aiarebpa JIu MOryT ObITH OIMCAHBI KaK:

= . -1 —
Qu - {g € G| lgr(l))‘(t)g/\(t) - 6}7 qu - (@Ogow
Q,A) >
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B wacTHOCTH, IMeeM oUeBHIHbIe BKIodenna: M O L u g, D p, Nm.

Sadurcupyem OTKpbITOe P-mHBapuaHTHOE MOAMHOX)KeCTBO X° = P xp Z B X,
IIOCTPOEHHOE C TTIOMOIIHIO TEOPEMBI O JIOKAJIBHON CTPYKTYype 1, IpuMeHEeHHOI K HEKO-
TopoMy 3hdeKTUBHOMY B-IUBU30PY CO CTaAOMIN3aTOPOM PABHBIM ITapabOTMIECKON
noarpymnne P := P(X). Benmomuum, uro Ly geiircryer Ha Z TpuBnajibHo. Pacemor-
PUM CJIeIyIolee OTKPBITOE IMOJAMHOYKECTBO KJIETKH bsmnuiikoro-bupyiis:

Zy ={x € X| 11&5%)\(t)$ € 7}

OHO KOPPEKTHO OIPEJIEJICHO, TIOCKOJIBKY A(t) OCTaBIsgeT TOYKM 7 HEHOIBUKHBIMIL.
Omnpesieium oTobparkenne ¢ 1Mo (Hpopmyie:

o: Zy = Z, (r)=lmA(t)x.
t—0

[Mokaxkem, uro Z, C X°. Heiicreurenpro ecau limy o A(t)r = z € Z, 1o
A-opbuTa TOUYKHU T IepecekaeT X°, a 9TO MHOMXKECTBO SIBJSIETCA OTKPBITON MHBapU-
AHTHOW OKPECTHOCTBIO Z, I TEM CaMbIM OHO COJEP:KUT BCe A\-OpOUTY TOUKH .

JIEMMA 4. Jlas o € Zy, ¢ € Q, um € M umeem caedyiouue pacencmea;
plgr) = @(x) and p(mx) = me(z).

JIOKABATEJIbCTBO. /[leficrBuresibHO 111 ¢ € @u 10 OIIpeJIeJICHIIO
lim A(t)gA(t) ! = e.
t—0
Takum obpasom,

p(gr) = HmA(E)gA(t) ™" - im A()z = lim A(t)z = (),

t—0
p(mx) = Iltl_r)rol A(t)mz = mll_r)rol A(t)x = p(z).
IIPEJIOXKEHUE 3. Jaa z € Z umeem ¢4 (2) = (P,NQ,)z u Zy = (P,NQ,)Z.

JIOKA3ATEJIBCTBO. Kak 0b110 3aMedueno panee 7, C X°. amnumieM jieficTBre
A Ha ToukKe T € X°, KOTOPYIO IPEJICTAaBUM B BUJIE T = Py 2, TJe p, € P, u z € Z.
[TockoJibKy jeficTBUEe A TPUBUAJIBHO HA Z UMEeM
lm A(2) (puz) = Hm A()puA(t) 2.
lim A(t)(pz) = lim A()p, A1)
[Ipunnmasg Bo BHUMaHUE TO, 4TO A(t)p A(t)~! € P, u Tor dakr, uro neiicreue P,
¢B0OOOIHO Ha X ° TOoJIydaeM, UTO Ipeies

Lm A()puA(t) ™ 2

t—0
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CYIIECTBYET €C/Id U TOJBbKO ecjlu cymecTsyeT mpeent limg o A(1)p, A(t) 7L OTkyna
Pu € Q. N -

[Tokaxkewm, gro p, € Q,. Vcnonb3ysa paznoxenne Jlesu () = M x (), nomydaem
pazioxkenue P, ﬂ@ =P,NMx P, ﬁ@u, U B YACTHOCTHU P, = Mq, JJid m € P, nM
uq, € P,NQ,. Orxyra

11_1)18/\@)(])“2) = mll_r)% A(t)(quz) = mz.

Takum obpazoMm, BKJIIOUEHHE Mz € 7 BBIIOJHEHO €CJIM U TOJbKO eC/ii m = e,
MOCKOJIBKY m € P, u X° =2 P, X Z. 910 nmaer HEOOXOIUMOE BKJIIOUEHUE P, € @u n
3aBepIIaeT J0Ka3aTeJIbCTBO. [

Paccmorpuy @,-op6uThl Todek u3 Z. IloKaxKkeM, 4To 3TH OPOUTHI COMEPIKATCS
B OTKPBITOM IIOJIMHOXKeCcTBe X °.

JIEMMA 5. Jlaa 2z € Z umeem (P,NQ,)z = Q,z.

JIOKABATEJILCTBO. [lo 1emMme 4 u nipeyIoyKeHUIO 3 nMeeM

Quz Sy ' (2) = (PN Q)=

Otkyna ciemyer gemma. O

Omnpenesmm Teneps rpymny U. Pacemorpum rpyuiny Uﬁ = U N M. Honoxnm
U = _ﬁ X @u C @ Byay4un mpoobpazom MakcuMasbHOW YHUIIOTEHTHOW T'DYIIIIHI
B M npu mopdusme Q — Q/Q, = M, rpymmna U Tax:ke ABIACTCS MAKCHMAIBHOI
YHUTIOTEHTHO B (5.

Paccmorpum cemeitcto opour Uz st 2 € Z. VI3 jeMMBI 5 MBI [OJIYYHM, 9TO
Uz = U(Q,2) = U(Q, N P,z C P,z. Orkyna B wactaoctn opbuthi Uz cosep-
wares B X°, a raxoke Uz # Uz 1uis 2) # 2 (HoCKOIBKY P,z N Pyzo = @).

JIEMMA 6. Opbuma Uz of z € Z nopmanrusyemcs epynnot
S:=(Lix (MNP))xQ,CQ.

JTOKABATEJILCTBO. JocraTouno noxasarb, 4To Lo HopMmasimsyer Uz. Ho sto
CJIeJICTBUE CJIEIYIONIEH MEeMOIKN PaBEHCTB

LoUz=Ly(MNP)Q,2=(MnNP,)Q,Loz = Uz,

IJe MBI KCIIOJIb30BaJm, 910 Ly C G,. O
Terepb MbI TOTOBBI JIOKA3aTh 9acTh (i) TeopeMbl 2. MbI IpuBeieM JOKa3aTe b
CTBO OCHOBAHHOE Ha, BBIYHUCIEHIH OTOOParKEHNsI MOMEHTOB, CO3BYYHOE C JIOKA3aTe Th-
creom Kuomna [11]. Hamomunm onpe/iesienne KOHOPMaJIbLHOTO PACCIOCHUST K CJIOEHUTO
U-opbur:
v ={EeTileelZ (ur,g) =0}

_ Hamra e Beraucintsb 0bpas N3 npu orobpazkeHnn MOMEHTOB [y . [I0CKOIbKY
S wopmasuzyer opoursl Uz (s z € Z), umeeMm

Ny ={¢eTx|zeUZ (52,6 =0},
px(N%) C5" =a+ (p,NW) +q, Da+ (p, Nm).
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BAMEYAHUE 3. [lo nocmpoenuio q umeem exaouenue q, O (p, Nm) a makoice
pasencmeo a + (p,; Nm) =a+ (p, NM+7q,) Nm.

O6o3naunm P := Ng(g). Nmeem p, = p, N M + q,. Cireyrommee npe/iyiozkenne
naer madopmario 06 obpase fix (N ).

[IPEAIOXKEHUE 4. Ilyemv N, — caoti N5 nad mowkoti z € Z. Paccmompum
T'-sKx6UBaPUGHMHYI0 NPpoeKyU0 & + P, Ha nodnpocmpancmeo a + q, NP, co cao-
AMU NAPAANEALHOMU nodnpocmparcmey q N P,. Tozda 0b6pas ,uX(/\/}Z) npu amot
npoexyuy paser a +q, Np,, .

JIOKABATEJILCTBO. Paccmorpum T-5kBUBapUAHTHOE pa3JIOKeHUe
g=a+(qNp, +q, Opu)+go,

Ijie go — OPTOrOHAIBHO OCTAJIBHBIM ciaraeMblM. OrpaHmuedeHne clapuBaHHS Ha
q, Np, +9q, NP, HEBBIPOXKJIEHO, a HIOJAIPOCTPAHCTBA , MNP, , ¢, M P, ABJIAIOTCA
uzorpoiHbiMu. Bostee Toro NP, C go, ¥ 1eMeHThI a+ (¢, NP, ) OTOKICCTBIIAIOTCS
¢ jmueitnpIMu GyHknuaMu Ha a + (§, N p,). VI3 BiIodenns

TX,z ouz® (a +4q, N pu)z = (ﬁﬂ pU)Z S (Ct +4q, N pU)Z7

MBI BH/IUM, 9TO Jiiobast juHeiinas Gyukiws n Ha a+ (q, MNP,) MOXKeT ObITH MOHATA
1o snementa § € T obpamatomero B Hyab Ha (4 N p,)z = uz. Tem cambiM Mbl
namum § € Ny, Taxoii uro npoeknus jix (§) Ha a-+q, NP, paBHa 1), 9TO JOKA3BIBACT
npenjioxkenne. O

SAMEYAHUE 4. Paccmompum nexomopyro mouky z € Z. Odnonapamempure-
cxas epynna A deticmeyem na T'x . nockoavky A cmaburusupyem z. B doxasamenn-
cmee npedaodicernus 4 Mol nocmpouau noonpocmparcmeo V, C N X.2» Makoe wmo
wx (V) usomoppmro omobpasicaemes 6 a + ¢, N p, npu T-sxsusapuarmmuoti npoek-
yuu. 3amemum, 4mo passoccenue

Tx.,=@Np)z@(a+q, Np,)zd®R

MOHCEM, OLIMb BLIOPAHO A-aK6UBAPUAGHMMHBIM. Mo nokaswveaem, wmo V, MoHCHO
8uOPAMb A -UHBAPUAGHMHDLM.

[IPEAIOXKEHUE 5. Umeem caedyrousee pasencmaeo

pxNy) =a+p, =a+p,NmM+7q,.

JTOKABATE/ILCTBO. ITockoIKbKy P HOpMasm3yeT cioeHne U-0opOuT OHO TaKIKe
Hopmasmsyer u N3. Takum 06pasom, 9ToOBI JIOKA3aTh NPEJIOKEHHE JOCTATOTHO
noKasarh, 9To P x (N )*(z) IJI0THO B 5~ = a4 Pp,,. Jljist 9T0r0 BoCHO/Ib3yeMes ciejry-
IOIER JIeMMOTA.
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JIEMMA 7. Paccmompum deticmsue P, N Q na a + p,,. Iyemo § € a+p, —
mouxa obule2o nosodcenus. Tozda cmabususamop § 6 P, N Q) mpusuanen. Boaee
moeo, ecau & € a’" +p, NG, mo (P,NQ)E=E+p,NT.

JIOKABATEJILCTBO. [lepBoe yTBepKIeHNE JIETKO CJIe/lyeT U3 BTOPOro. Bo3bMem
¢ € a". Umeem Brmouenne (P, N Q)¢ C € + p, N (oHO crreyer 3 paBeHCTBA
P,NQ = exp(p,N1) n srimroverns [, p, Nq] C p,Nq ). U3 p,N34(§) = puNm C7q,
nostydnm, 9to crabuauzarop £ B P, N () TpUBHAJIEH 1 UMeeT MeCTO PABEHCTBO [€, PN
Nq] = p.NG. OTKy1a HoJTydaeM, 4To KacaTeabHoe IPOCTPAHCTBO K opbute (P, NQ)E
B TouKe & pasno P, Nq. Taxum obpaszom, (P, N Q)¢ mrorno B € + p, NG. IockonbKy
Jobast opouTa YHUIIOTEHTHOHN IPyHIbl B apdUHHOM MHOr0OOpa3nn 3aMKHYTa TMEEM
(PN@Q)E=E+p.N7. O

Io npeyioxenmio 4, cymecrsyer § = & + & € ux (N5 ), rae § € a”" n &, €
€ p,Nq. U3 nemmbl 7 caeyer, aro crabuauzarop & B P, Nq TpuBnases u [p,Nq,&| =
= p.NG. [lockonmbky npoexnus fix (N ) Ha mogmpocTpancTso d+p, M, Clopbek-
TuHa, nosydaeM fix (N X)) ThuNg= 51, Boruncsis guddepentmarn oTobpazkeHns
(P.N Q) x px(N3.) = (PuNQ)ux(N%..) B Touke £ nomyuaen

(pu ma) X MX(N;(,Z) - [pu ﬂa7 f] +IU’X<N)*(,Z) = gl_.

Orkyna (P, N Q)ux (N X.-) TUTOTHO 51, 4TO JOKA3BIBAET IpeLIozKeHne. [
Teopema 2 (ii) Ternepb ciiejiyer U3 CIeAYIONIEro MPeJIOKEeHHsI.

[IPEJIOKEHUE 6. ITodmmooicecmeo P, N naommo T .

JIOKABATEJILCTBO. Pacemarpusas muddepenmuan orobparxenns P, x Ni —
— P, N} MBI BUIMM, 9TO JIOCTATOYHO MOKA3aTh, 9TO JIA HekoToporo a € N3
KacaTeJIbHOe IIPOCTPAHCTBO K 1'% B TOUKE (v paBHO CyMMe IIOJIIIPOCTPAHCTBO P, ¢ U
KacaTebHOro npocrpancrsa K Ny. BosbMmem a, Takoe ato § = px(«) € a+p,, gocra-
TOYHO 00ITas To4uKa. V3 npeyioxkenus 2 cieiyeT, 9To djix 0ToOpaykaeTcs n30Mopd-
Ho p, aw Ha [p, ,&] = P, , a Takxke 1O, uTO [P, , &] TpaHcBepcaabHO A + P, = px (NF)
B Touke §. OTKyza p,, « Tpancsepcaibio Ny B Touke «. VI3 TpanceepcaibHocTH P, (1
u N3 u paBencrsa codimT;(/\/' v =dim P, = dim P, cJIejlyeT Hallle ImpejiioxKenne. O
JlokazaTebCTBO PEIIOYKEHNs 3aBepIaeT T0Ka3aTeJILbCTBO TeopeMbl 2. [

Cremyromuit pesyabrar Knora siBiisieTcs cjie/icTBIEM TEOPEMBI 2.

CHEACTBUE 1. (9], Thm. 5.4) Bamvikanue obpaza omobpasicenus MOMERMOG
moorcem bvmo onucano kak pux(T%) = Gla+p,) = Gla+p, ).

JTOKABATENBLCTBO. Nwmeem px(T%) = Gux(N%) = G(a + p,). Pasencrso
G(a+p,) =G(a+p,) cremyer u3 seMmbl 2 u pasencrsa (p, N m) = (p, N m).
O

Ciremyionnas TeopeMa OTHUCBIBAaeT HOPMaam3aTop U-opouT m3 ceMeiicTBa, Tapa-
METPU30BAHHOIO Z.
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TEOPEMA 3. Hopmasuszamop opoumw. Uz das z € Z pasen S. Pasencmeo
gUz = UZ' daa nexomopuvix z,2" € Z ewnoanenm g € P (2de P = Ng(S)). Omo6-
paoicernue G x5 N3 — T domunanmno u Konewno 6 obwetd mouke.

JIOKABATEJILCTBO. MbI JJoKaKeM TeopeMy TOJIBKO JIJIg TOYEK OOITETO IMOJI0XKe-
Hust B Z (IOJIHOE J0KA3aTeIbCTBO CM. [21]).

Ina z € Z uycrb S — HopMmasmzarop Uz. 'pyra NG(§) — mapabosimaeckasi
noxarpynma B G, MOCKOILKY ona Taxxke comepxut Ng(U) = B, Koropas aBiader-
cs1 GOPEJIEBCKOl HOArPYIIION, conepzKareit U; B wactHocTn 1T C NG(§). Tax kak
ZNUz = z, umeeM Ng(§ )NT =T, = LoNT. IlockoabKy 9uC/IO OpUCHEPUIECKUX
ITOJICPYIIN, HOpMaJIu3yeMbIX 1’ 1 TaKuX, 9TO SNT = Ty KoHETHO, JiIsT 001IIeit TOIKN
Z HOPMaJIM3aTOP Uz paBeH HEKOTOPOI (PUKCHPOBAHHOM OpichepHIecKoii TOArpyII-
e S. B

Hasiee MoxHO onpejieuTh HOpMasm3aTop P cemeiicTBa opouT Uz, e z € Z',
TO €CTh I'PYIILY, COCTOAILYIO U3 p € P, Takyio 4To j11d z; € Z' cymecTByer 2o € 2,
taxoe uto pUz, = Uz,.

[Tockosibky P HOpMasim3yeT ceMeiicTBo opout Uz, oHa TakKe HOPMAJIM3YeT KO-
HOpMaJIbHOE paccyioenue K sromy ciaoernto Ny. Takum o6pasom, orobpazkeHue

Gz Ny - GNy CT*X
KOPPEKTHO OIIPeJieieHo U JJoMUHAHTHO. IIponsseiemM BbluncieHne pasMepHOCTeil:
dim Ny = dim Z + dim Uz + codimx Uz = dim T — dim P,

dim P > dim P = dim L + dim P, N M + dim Q, = dim P
dim G« Ny = dim G/P + dim N} < dim T%.
Nurepecytonee HAC OTOOParKeHNE MOYXKET ObITh JJOMUHAHTHO TOJIBKO €CJIH

dim G *p Ny = dim T* X,

9TO NPOUCXOJUT TOJBKO ecin P = P, a orobpaxkenue G x5 Ny — T% KOHEUHO
B obOmeif Touke. O

5. Opucdepuieckoe KokacaTeJbHOE PaccIOeHUe

B sToit wacTu MbI onpejiesinMm MHOTooOpasne BbIpOXKIeHHBIX opucdep Hor. Ha-
mei 1mepo Oy/IerT MmoKas3aThb, YTO KOHOPMAJIBHOE PACCIOEHUEe ¢ CeMEeHCTBY BBIPOK-
JeHHBIX opucdep bupalmoHaaIbHO 0ToOparkaercs B Hor. D1o 00600IIeHne TeOpPeMBbI,
nokasanuoit Bunbeprom B [19, Sec. 5, Thm. 3.

Paccmorpum G-pasuecenue opucdep u3 cjaoeHus, mocTpoeHHoro B reopeme 2. Ilo
TeopemMe 3 Mbl MOXKEM OTOXKJIECTBUTH 3TO MHOXKECTBO C MHOTOOOPa3ueM

Hor = G x5 Z,
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rie P jeiictyer ma Z mnocpenctsoM daktopa A = P/Py. Tlockonbky dim P =
= dim P umeem dim Hor = dim X. Onpemenum ciemyromniee MHOrooOpasne WHITH-
JIeHTHOCTH:

U:={(x,[H]) € X x Hor| x € H}.

SaMeTuM, 9T0 TOYKa ODIIEro MoJIoKeHusd B X COJEPKUTCH B HEKOTOPOIt opucde-
pe [H] € Hor (nockonbky GZ mwiorao B X ). Takum obpasom, npoekiust py : U — X
JgoMuHaHTHA. MHOTOOOpasue U MoKeT ObITh OTOXKIECTBJIEHO C IOJAMHOI00Opa3neM
G+pUy B G*5 (X x Z) (3nech P jeficTByer amaronaibHo Ha X X Z TOCPEICTBOM
cTaHapTHOTO AeiicTeus Ha X u aeiictsuem daxTopa P/S Ha Z), rae

U= {(z,2) e X x Z| x € Uz}.

Bamerum, 4TO Z BKJIQJIBIBAETCH B KQUECTBE JUArOHAIM B Uy.
st sToro MmHOrOOOpa3us MHIMIACHTHOCTH, Cjieayss BuHOepry, MOXKHO oIpeje-
JITh KOHOPMaJIbHOE paccyioenne, obosnadentnoe HT% (moapobHOe N3/I02KEHHe MOXK-
Ho maiitu B [19, Sec. 4], [18, Sec. 2]).
Muoroo6pasue HT% MOXKHO OTOXKJIECTBUTL ¢ MHOrooOpasuem Tpoek (x,&, [H]),
TaKUX 9TO
reH, €Tk, &E=0onTy,.

U3 Teopembl 3 Mbl Takzke HaxoguM, uro HT% oroxiaecrsisercs ¢ G x5 Nx.
PaccmorpuM citely1olnyio KOMMYTaTHBHYIO JUarDaMMYy':

* I/;X * 1/7\7-107‘ *
TX HTX THOT’

Lo

X pPx u PHor HOT

Teopema 3 MoxkeT OBITH TIEpeOPMYINPOBAHA B CJICLYIONIEM BUJIE:

TEOPEMA 4. Mopgusm HT: 25 T acasemcea 0omMunanmivm u koHeuvLm
6 obweti mouke.

MpbI TOTOBBI Teleph J0Ka3aTh cieyolee 00o0Ienne pesynbrata Bunbepra [19,
Thm. 3.

TEOPEMA 5. Mopgpusm HT% Piog or ABAAENMCA OUPAPUUOHANDHIM.

JIOKABATEJIBLCTBO. Ilockonbky T3, — BeKTOpHOe paccioenue Haj Hor, a HT'
oTOOpazKaeTcs: TOMUHAHTHO Ha HOr JTOCTATOYHO J0Ka3aTh OMPAIMOHAILHOCTE MOP-
dusma nocsoitno. Ilycrs [H] € Hor, torpa caoit HT% wan [H] oroxaecTBisgercs
c N§ /3 — KOHODMAJILHBIM PACC/IOCHHEM K H C X. Mpr nokazkem, 4to obpas N H
Ipu MOP(MPU3ME Pyor COIEPKUT OTKPBHITOE TOJIMHOMKECTBO B T30 - HoCKOIBKY BCe
UHTEpecyolue Hac 0TobpazkeHusi G-5KBUBAPUAHTHBI MOYKHO CUUTATh, 4T [H] € Z,
10 ectb H = (P, N Q)x mig HeKOTOpoit TouK: o € Z. 3aMeTuM, 4To JeHCTBHE
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P,NQ na N% " cBo6oHO, a cjoit N X KOHODMAaJBHOTO paccioenusd K H B
HEKOTOPOI TOUYKe & € H ompejesser cedeHue 3TOro JieiicrBusd. be3 orpanmyenus
OOITHOCTH MOYKHO YMEHBIIUTb Z W IOJYIUTh MMOJAMHOXKeCTBO m3omopdHoe A x C
TO €CTh MbI MOKeM cuntarhb, uro © € C. Cornacuo [19, Sec. 4| Mmopdusm Py, 0T06-
pazkaeT cjoit N Xz 130MOPGHO Ha MOAIPOCTPaHCTBO Ny JHore 1] © T’:{ar,[?—[]’ rJie

*

Hor, = py'(r) — MHOKecTBO opucdep, COMEPIKAIIHX T, a Ttor/Hory (4] — CV1OI1 HaJL
[H] KoHOpMAJILHOTO paccyioenus K Hor, B MHoroobpaszuu Hor. IlockobKy mpoekimn
PHor ¥ Dx 00€ CIODBEKTUBHBI U PA3MEPHOCTH ODIIErO CJIOST Pygor PaBHA dim(p, N q),
mveeM dim Hor, = dim(p, Nq). 13 Bbiecka3zaHHoro 04eBUIHO, 9TO OUPAIHOHAb-
HOCTb MOPMOU3MA Dy CIEIYET U3 CIIEIYIONIETO TPEJTIOKEHNST:

IIPEJJIOYKEHUE 7. Jeticmsue P, N Q na T,
noaootcenus. Iloonpocmparcmeo N;;OT/HOTI By Tepecexacm obuyyro P, N Q-opbumy

* o
us THOT,[’H} mparnceepcanivbHo 6 eduncmeentoti mowke.

or [H] €80000H0 0 MOYKU 00WE20

BAMEYAHUE 5. [eticmeue P, N Q nHa T3,
ocmasasem na mecme [H].

my onpedeaeno, nockoavky Py N Q

or,

JOKABATEJIbCTBO. 3aMeTuM, 9TO KacaTeJbHOe HPOCTPAHCTBO 1o (3] OTOXK-
= . *
necrsisgercs ¢ g/§ @ Te,, a ci10it KOKacaTeIbHOro paccyoenus 1. Hor [H] u3oMopden

N3 sToro ommcaHus MbI BHJUM, UTO HAII BOIPOC CBOJUTCS K WCCIEIOBAHUIO
P, N Q-opbur B 5°. Jlemma 7 3aBepImaeT [OKa3aTeIbCTBO MEPBOHl YACTH IIPELIO-
JKEHUS.

Paccmorpum nojmuoroo6pasue Hory, == (P, N @u_ ) X Z B MHOro0oOpa3uu opu-
cdep Hor. Dro nommuOroobpasme mapamerpusyer cemeincrso opucdep Uyor,. =
= Py, (Hory,), KoTopoe orobpazkaercst nzoMopdHo Ha Xo 10j1 jgeficTsuem py. eii-
CTBUTEJILHO, 9TOT 06pa3 COCTOUT m3 cABUroB opbut suma (P, N Q)z ana z € Z Ha
9JIEMEHTHI U3 Puﬂ@u_ . BoJtee Toro, rnmockosbKy jeiicrsue P, cBoOOIHO, MMeeM paBeH-
crso (P,NQ, )(P.NQ) = P, (cm. [7, Prop. 28.7]), n3 KOTOPOTO CIeyer, 9To 06pashl
opOuT IMpM TaKUX CABUTaX He mepecekaiorcst. CremoBaTe/bHO 9TO CeMERCTBO 0TOOpa-
#aeTcst m30MopdhHO Ha OTKpwIToe ogmuokectso (P,NQ, )(P,NQ)Z = P,Z = X°.

U3 Toro, uro Z BriaapiBeTcs auaronanbHo B U C Gxp (X X Z), MbI mostydaeM, 9To
—1
DPaor(Hory,) = P, Z.

JIEMMA 8. Jlasa x € Z nodmnozoobpasus Hory u Hor, 6 mrozoobpasuu Hor
nepecexaromces mpanceepcasvho 6 movwke H, coomsemcemeyroweti opucpepe Ux. B
mouke H € Hor umeem caedyrouiee pasencmaso:

T’Hor,[H} = THom,[H} S¥ THortr,[H]- (*)
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JIOKA3ATEJIBCTBO. 3ameruM, 9To MHOTOOOpaszus X, Hor,U MOXKHO CUNTATDH
TJIQJIKUMU, a MOPMUIMBL P, Pror CYOMepcuBHBIME. Takke 3aMeTUM, 9TO Opuchepbl
napamMeTpu30BaHHbie Hory, APYT JApyTa He ePeceKaioT i MOKPBIBAIOT OTKPBITOE MO/I-
MHOKecTBO X °. OTCIojia moJjrydaemM, 9To p;{ir(Hortr) oTobpazkaercst I30MOPMHO Ha
X° npu npoekuuu px. IlockobKy px cybmepcuset, py,t (Hory,) Takuxe nepecexaer
cioit Hor, = px'(x) aas Touku x € X° TpaHCBEPCATBLHO B TOYHOCTH 1O €[UH-
cTBeHHON ToUKe. [locKOIBKY KazKIblit cj1oit Hor, oTobpakaeTrcst "HbLEKTUBHO B Hor
ITOCPEJICTBOM Pyor, TOJIyIaEM TPAHCBEPCATBLHOCTEL Hory, u Hor, B Touke Hor. Muo-
roobpasus py,. (Hory) n Hor, UMeOT JIONOTHUTE/bHbIE PA3MepHOCTH B U, TaKuM
obpazom, Hory,. u Hor, UMeT JI0NOJHUTEILHbIE PA3MEPHOCTH B HOr, 9TO BJeder
(x). O

JIEMMA 9. Tyop,, ) Kamonuuecku omosicdecmensemes ¢ P, N q, © Tz, C

*

g/5 @ TC#C a CAo0UuU KOHOPMAADHO20 PACCAOEHUA Hor/Hortr,[H} omomdecmSﬂﬂemCﬂ C
—
p.NqCs Dlc,.

JTOKABATENILCTBO. Ilepsoe yrsepxkaenne ovesuano. [lockonbky Tyop, 3y &
p.Nq, 17, C g/s & T, BEKTOPHOE IPOCTPAHCTBO Ny JHor i, [H] OTOMKIECTB-
JIFETCS ¢ MOAIIPOCTPAHCTBOM P, N C §, KOTOPOE COCTOUT U3 JIMHEHHBIX (byHKIIHIL
Ha §/§ oOpaImaoNuxcs B HyJIb Ha P, N {, . O

JBoiicTBeHHOE PABEHCTBO K (*) Jaer:

T;Lor,[?-[} = N’;:tor/Horz,[H] ©® N;Lor/?-tortr,[?{] = N;:Lor/Horm,[H] D (pu N a) (**)

JlokazaTeIbcTBO TEOpeMbl b OYJIET 3aBepIINeHO IOCTe JTOKa3aTeIbCTBA CJIE/IYIONIEro
IIPEJIIOXKEHU ST .

[IPEAJTOXKEHUE 8. [lepecevenue N;‘{M/HO”’[H] u obweti P, N Q-opbumoti us

5T @ Ty, cocmoum us 00Hot MoK

JIOKABATEJILCTBO.

Mt omycTuM J0Ka3aTe/IbCTBO ITOIO IIPEJJIOXKEHHsT IOCKOIbKY OHO CTAHIAPTHO,
HO HECKOJIBKO TEXHHYHO. B HEM HCIOJIB3yeTCsl SKCIOHEHIIHAILHOE OTOOparKeHue i
ucciegyiores seca Topa 1. ITomoe mokasarenbeTBo untaress Haiiner B [21]. O

s nasnbredinmero HaM IIOHAJIO0OUTCS CJIEYIOIIee CJICJICTBUE IPEIIOKEHns 8,
KOTOpOE TaKKe MOXKHO Haiitu B [21].

I[TPEATOXKEHUE 9. [Iycmo /\/}*(Z — A0 KOHOPMAADHO20 PACCAOEHUSA K CAOEHUKD
BBPOAHCIEHNVIT opuchep 6 mouke z € Z u nycmv V, C /\/}*(Z — A-unsapuarmmoe
nodnpocmparcmeo, maxoe wmo pix(V,) omobpasicaemes uzomopdro na a+ p,; N,
npu T-sx6usapuanmmot npoexyuu Ha amo noonpocmpancmeo. Tozda nepecevenue
px (V) u obweti opbumv, P, N Q-us 51 cocmoum us 0ot mowku.

Teopema 5 jokazana. O
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6. Majsasg rpynmna Beiiias

Cornacuo teopeme 3 mopbuzm G N3 — T ABJIsIeTCs JOMUHAHTHBIM U KOHEY-
HBIM B O0IIeil TOUKe, Ha CAMOM JIeJIe OH TAKKe SBJISIETCS PAIMOHAIbHBIM HAKPBITUEM
lamya, aro Oyjger mokazano B Teopeme 6. Hama mens nmokazarh, 4ro rpynna [asmya
9TOr0 HAKOPBITUS SABJIAETCA MaJIoi rpymmoit Beitig mHoroobpasus X, KoTopas ObLia
BBeiena Kuaomowm B [9)].

PaccmorpuM cite iy oy o KOMMYTATUBHYO JIHATDAMMY.

Gp Ny =G #p (a+p,) —=a

| |

T% P Gla+p,)

YW

B meit npaBas BeprTHKajbHAS CTPEIKA ABJSETCA PAIMOHAIBHBIM (PaKTOPOM 10
neticreuio rpynnbl G. Hukuss npaBas — KOMITO3HUITHS KATETOPHOTO (hakTopa I10
neitcruio rpynibl G u usomopdusma [lesasre g/G = t/W. llenrpanbhas BepTH-
KaJbHag crpeska g x & — g€. Orobpaxkenue [+ onpejesieHo no gopmyiie g * £ —
— g * fx(£). OHO KOPPEKTOHO OIPEJIEJIEHO, TIOCKOJIBKY fix — (G-9KBHUBAPUAHTHO U
B YaCTHOCTHU F—SKBI/IBapI/IaHTHO.

Mauast rpynna Beitrst MoxkeT ObITh ompejiesieHa ciemyomum obpasom (em. [11,
9]). Paccmorpum pacciioentoe npousseienne Ty Xy a. B obmiem ciydae oHo mpu-
Bojimmo. CymectByer ectecTBenHOe BKoderne Ny B T Xy @, KOTOPOe SBJISETCSI
pou3BeIeHIeM BIOKeHus B T% 1M oToOpasKeHusi, Koropoe ormnpasiser 71 € N
B OPTOrOHAJIBHYIO MpoeKIuio fix(n) Ha a. O6Go3HauMM Uepes T}( HEIIPUBOIUMY IO
KOMIIOHeTy MHOroobpasmss Tx Xyw @, comepzamiyio obpa3 Ny (9T0 KOMIOHeHTa
okasbiBaetcs eguHcTBenHa [13, Lemma 6.7]). Onpenenum jeficteue rpymmnbsr Beii-
11 Ng(a)/Zg(a) na T Xgw @ HOCPEJICTBOM CTaHJAPTHOIO JICHCTBHS Ha IPABOM
MHOZKUTEJIE.

ONPEAEJEHUE 3. Makcumarvhas nodepynna Wx 6 epynne Ng(a)/Zg(a), xo-

mopas coxpansem xomnorwenwmy 1% nasvieaemca manrol epynnot Betas mrno2000-
pasus X .

Harra 1ie1b 10Ka3aTh CJIEIYIONIYIO TEOPEMY:

TEOPEMA 6. Omobpasicerue G+ Ny — T ABAAEMCA PAYUOHANDHOM HAKDbL-
muem larya c epynnoti Wx .

st jokasaTesibcTBa TeopeMbl 6 HaM MOHaJI00MTCA MOHATHE HOPMAJIU30BAHHO-
ro orobpazkennst MOMeHTOB fix: 1% — My Taxxke BBenennoro Knomowm B [9]. Ono
MOZKeT OBITH OIpesIesIEHO IOCPeICTBOM IpuMeHeHus passoxkenus [[lreitna T% —
— Mx — G(a+ p,) K 0TOOparkeHuIo MOMEHTOB [ix. JIpyrumMu cioBaMu BO3bMEM
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B KadecTBe My mopmasmsanuio G(a+ p, ) B mose ParuoHATILHBIX (DYHKIINHA MHOIO-
obpasust T%. Hamomuum, aro mis opucdepuaeckoro muoroobpasus G /P, MHOTO-
obpasue G xp- (a +p, ) asiserca G-Gupanuonaibaoii Motesbio 1 Mg, p—(em. [9,
"

Crenyromast JieMMa ONNCHLIBACT —pPa3jdYHble OMpanuoHaIbHbIe (G-MOJIEIH
s M, /Py

JIEMMA  10. Mnozoobpasus G *p- (a +p,) u G x5 (a + p,) 6upayuonarviio
uzomopproe G *pr (a + M *xpnp- (p, NmM)) xax G-mHo2000pasus.

JlokazaresibcTBO €e MbI OILyCTUM, TTOCKOJIBKY OHO CTaHIapTHO (cM.[21]).

[TPEAIOKEHUE  10. O6wue caou mopdusmos iy : Ny — a+p, u pp: G *p
N3 — G x5 (a+p,) HenpusodumbL.

JIOKABATEJILCTBO. Ham nonaiodburces ciejyionas cTangapTHas JeMMa U3 aJl-
reOpamvIecKoil TeOMeTPUN.

JIEMMA 11. ITyemo X — nopmanrvroe muozoobpasue u nycmos f: X — Y —
domunarnmmwiti mopdusm. Ilpednososicum, wmo cyuecmsyem pauuoHasbHOE Ceye-
Hue moppuama f, m.e. maxoe o: Y --+ X, wmo f oo = idy. Tozda obuwuti crot f
HENPUBOIUM.

H100BI TOKA3ATh HEIIPUBOIUMOCTE OOIIEro CJIOS fix | N 10 JlemMe 11 ocTarovHo
HOCTPOUTH PAIMOHAJIbHOE ceuenne a+ P, --+ N3 mopdusma pix| Ny Ny —a+p,.
BaMeTuM, 4TO MO NpeIoKeHnIo 4 1 3aMeYaHnio 4 CyIecTByeT HOAIPOCTPAHCTBO
V. C N%., rakoe uto ix(V.) msomopduo V. n px(V.) nsomopdno npoenupyer-
ca Ha A + p; N q, upu T-5KBUBAPHAHTHON IIPOEKIHH M3 §- Ha a + p, MG, CO
CJIOSIMU  TIapaJUIETBLHBIME  TIOAIPOCTPaHcTBY P, N §. o npemioxkenuio 9 orobpa-
wemne (P, N Q) x ux(V.) — a+ p, Gupammonanbro. ITockobKy oTobpaskenue
(P.NQ) xV, = (P,NQ)V. C N} saBngerca nzomopdusMoM Ha CBoil 06pa3 u3
G-3KBUBAPMAHTHOCTH [ix CHeJyeT, 9To MHoroobpasue (P, NQ)V, onpesenser parm-
onasnbHOe cevenne Ly : Ny — a+p,. [Tockonbky Mopdusm jiy« G-3KBUBApUAHTEH
o0IIIe CJI0M TaKyKe HENPUBOIUMBI. [

O6o3HauMM Yepes © HENPUBOAMMYIO KOMIOHEHTY iy (a" + (p; Nm)) N NE,
KOTOpast 0ToOpazkaeTcs JOMUHAHTHO Ha a+ (P, Nm) (OHa € MHCTBEHHA 110 PEJJIO-
wermio 10). Pacemorpum X = MO, 1o xommonenta iy (aP” + M (p; N'm)) Koto-
past oTobpazkaercs pomMuHaHTHO Ha o + M (p;, Nm) u nepecekaer Ny. Ilockonbky
G(a?" + M (p, Nm)) maorro B pux(T%) Mbl moaydaem, yro GX wiorso B T%. Ilycrs
€€ a”+M(p, Nm). Ecr Ad(g)€ € (aP"+ M (p,, Nm)) mis nekoToporo g € G, TO U3
eJIMHCTBEHHOCTU pasJioxkerust 2Kop/iaHa Mbl HOJIy9aeM, 9TO IMOJIyIIPOCThIE YacTu &
u Ad(g)& conpsizkeHbI ¢ TOMOIIBIO g 1 00€ JieskaT B aP”. TakuM 06pa3soM MHOKECTBO
{9 € G| ¢gENX # ()} conepKurcst B KOHETHOM OObEJIMHEHUN CMEXKHBIX KJIACCOB
rpyunsl M B Ng(a). Cormacno [19, Lemma 2| mopdusm G ) ¥ — T% aBigercs
panuoHaJIbHbIM HakpbiTueM [anya ¢ rpynnoit Nx /M, rue

Nx :={g € Ng(a) | g =X},

z)
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a neiicreue Nx /M onpenensercst kak nM o [g* z| = [gn~ * nz| g n € Ny.

TEOPEMA 7. Mnozoobpasus 1% u My G-6upayuonasvro uzomoppros Gy, > u
Gy, (aP"+ Mxp-qps (p, NM)) coomeememeerno. Omobpasicerue Y : M xp-qp O —
— X, onpedeaennoe kax P(mxn) =mn daxm € M un € O asasemcs bupayu-
OHAALHDIM  U3OMOPHUIMOM, U NPU IMOM OUPAUUOHANLHOM USOMOPHUSME HOPMA-
AU306a1H0e omobpastcerue momenmos fix - Tx — Mx moorcem 6wmo onucaro Ha
nexomopom omxpvimom nodmmroscecmae no dopmyae fix([gxn]) = [g* pp<(@71(n))].

JIOKABATEJILCTBO. YT0ObI 1TOKa3aTh OMpaImoHaJILHOCTD P JIOCTATOIHO MOKA-
3aTh, UTO OH SABJIAETCS M30MOPGMU3MOM Ha OTKPHITOM mojMHOKecTBe (P, N M) X ©
in M *p-qy ©. Bamernm, uro npoekmua N5 ma X pasna (P, N Q)Z, a raxwxe
QN (P,NM) = {e}. Taxum o6paszom, MbI mmeeM uzomopdusm (P, NM)(P,NQ)Z =
(P,NM)x (P,NQ)Z, xoropsiii Breuer (P,NM)N3% = (P,NM) x N%. B uactnocrn,
(P.,NM)©=(P,NM)x 0.

Nmeem M-s3KBUBapuaHTHOE pallMOHAJILHOE OTOOpaXKeHHe
a0 @71 Y s M oxpops (6P + (p, Nm)),
UHIYIHUPYIoIee 0ToOparkeHne
Py Gxny X ==+ Gy, (a7 4+ M xp-—qps (p, Nm)),

Yepe3 KOTOpPOe MPOIYCKAETCsl 0TOOPaXKEHUEe MOMEHTOB fiy. UTOObI MOKa3aTh, UTO
M x OGupalnuoHabHO
. _
G #ny (0 + M xp-npr (p, N'M))

U TO, YTO ji'y = Jix JIOCTATOYHO JIOKA3aTh HEIIPUBOIAUMOCTE ODIIHUX CJIOEB [Iy. A oHa
B CBOIO OY€PE/Ib CJI/yeT 13 HEIIPUBOAMMOCTH OOIIHX CJIOEB [ix|o 1 © — aP'+(p, Nm)
(em. mpegoxkenune 10). O

JTOKABATEJBLCTBO. |dokasareabcrBo Teopembr 6| Kak mbl Bugesm rpymma [a-
Jya panmoHajabHoro Hakpeitua G xp N3 — T% pasua Nx /M, u 1o teopeme 7
orobpazkenue M, pr My saBnsiercst dakTopom 10 Jeiictuto rpymmsl Ny /M,
KOTOpBIN KommyTupyeT ¢ neiicteueM G. CormacHo onpesenennio Kuoma [9], manast
rpymma Beitns spserca rpynnoit laya nakperrus M, p- JG — Mx |G (3amernm,
aro Mg, p- /G = a), kotopast Takxe pasHa Ny /M. O

7. 3aKJI04eHune

B zakmodennn oTMeTnM, 9TO W3 NMPUBEJIEHHON TEOPUHU JIETKO IMOJIYUUTH CYIIe-
CTBOBaHME CTaOMIM3aTOpa OOIINEro IMOJIOXKEHUA Jiid JielicTBud rpynnbl G na T* X,
a TakzKe OIUCAHUE ero CBA3HON KoMnoHeHTsl (cM. [21], 3ameuanue 7.7).

ABTOp cunTaeT, HHTEPECHOI 3a/1a9y O MOJIHOM OIMCAHUU CTAOUIN3aTOPa ODIIEro
[TOJIOZKEH S,
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Haydno uccieioBaTe/IbCKUit MHCTUTYT CUCTEMHBIX HCCJIEIOBAHUIA.
HammonaapHblil ncciieIoBaTeTbCKIil YHUBEPCUTET «BhIcITas MKoJIa SKOHOMUKI».
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