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NMPENIATCTBUYA K CYILECTBOBAHUIO S*-HEVCTBHUMH.
BOPJAU3Mbl PA3BBETBJIEHHBIX HAKPbIBAIOLIIUX

Hacrosimas paGotra COCTOMT M3 ABYX, Ha NEPBBHIH B3IVISAL, COBEpLIEHHO
Pa3HOPOIHBIX YacTeH, KOTOPble TeM He MeHee OOBelMHSIET eIMHBbIH MOIXOZ.
B nepBoifi yacTu nosyyaioT majbHeflllee pa3BUTHE pe3yJbTaThl paGote (1),
B KOTOpO#i 10 Kaxaomy pony Xupuebpyxa A:U,—~Q Obl1 DOCTPOEH €ro
3KBHBAapHAHTHBIH aHajor — roMomopusm he: U‘f—rK(BG)@Q U3 KoJiblLa
60paU3MOB MHOrooGpasuil ¢ AeHCTBHSAMH KoMnakTHoi rpynnsel JIu G B pa-
nHOHAJbHBIH K-QYHKTOpP YHHBEpPCAJbHOrO KJAaCCHOUIHPYIOLUIETO NPOCTpPaH-
crBa BG. UccnenoBanne «3KBUBapHAHTHBIX poJoB XupUeOpyxa» IO3BOJIHUJIO
BbIpa3uTh 3HAUeHHe poaa A Ha kjaacce GopauamoB (-mHOroo6pasusi uepes
HHBapHAHThl €r0 HENOABIKHBIX MoaMHOrooGpasuil. Ilpu asTtoM rpomosakue
u MajodpdekTuBHble GopMyJbl B OOLIEM Ciaydae OKa3aJuChb Ype3BBIYAHHO
HOPOCTHIMU [JISI CHMMETPHYECKOTO0 aHaJora KJacCHyeckKoro ponxa I,-nByxma-

pametpuueckoro pona Ty, ,, 3HaueHHE KOTOPOro Ha Kjaacce GOpIM3MOB KOMII-
n

JIEKCHOTO INPOEKTHBHOro mnpocTpancTsa CP™ paBHO 2 'y~ (Otmerum,
=0

4T0 3TO ompenenenune I, ,~pofa OTJIUYaeTCss OT AaHHoro B (') 3aMeHO# Yy

Ha —y.)

B Hacrosmeii paGore s popoB Xupuebpyxa Az, k=2, 3, ..., 3a1aBaeMbIX
t

pAfaMu , JOKaszaHa C/enyoias

et —1
TEOPEMA 2.2. Ecau Oeiictreue komnaxTHoOi c8a3Hoil epynnet Jlu G
Ha mHo2000pasuu X, nepsolli Kaiacc Yocens KacaTesbHO20 nyuKka KOTOPO20
¢, (X)yeH* (X, Z) Oeaurca na k, HeTpusuasbHo, TO

A (X, G =0;

8 wacrnocru, A, ([X]) =0.

Joka3aTesbCTBO 3TOH TEOpeMBl, KaK M pe3yJabTaToB paGoTel ('), OCHO-
BaHO Ha COOGpaKeHHSX AHAJIUTHYHOCTH (PYHKUUH, CBA3AHHBIX C 3KBUBA-
pPHAHTHBIMH poAaMu. UToOb MNOSCHUTb OCHOBHYIO HJIEI0, paccMOTpum S'-

MHOrooG6pasme X C H30MIHPOBAHHBIMU HENOABHXKHBIMH TOYKaMH X, Ilycts
n

npeiacrasieHue S! B CJI0€ KacaTeJbHOTO NydYKa HaJy X, €CThb Z n'st, rae
=1
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1 — j-as cTemeHb CTAHAAPTHOrO OLHOMEPHOro IpeAcTaBieHus S!, Toraa
AS([X, $'])eK(CP*)@Q=Q[[n—1]] coBmanaer ¢ pasIOKEHHEM B JIO-
PaHOBCKHI Psifl B MPOKOJOTOH OKPECTHOCTH 1 palnoHaJbHOH QYHKIMH

n Isi

k1
A(n) = NI —1—.

. Isi
s i=1n o —1
Cueposatenbno, ¥ (n) He umeer noaioca B 1. OkassiBaercs, uto ecau ¢, (X)
genurcst Ha k, To Y(n)) aHAJHUTHYHA BO BCeX KOPHAX M3 1, a 3HAUHT, U BCIO-
ny. ockoabky % (0) =% (c0) =0, o *(n)=0 n, B yactHoctH, A,([X])=0.
Kax usBecTHo, anareGpaunueckoe MHorooGpasue X, 3amanHoe B CP™ cu-
CTeMOH OJHOPOJHBIX INOJMHOMOB Pm,(X,, ..., Xn), ONHO3HAYHO C TOUHOCTHIO

no nuddeomopdusma ompenpensiercsi JHIIb HX CTENEHAMH My, |<CTi<Cs.
B § 3 noayuenn siBHBIE (POpMYJIbl, BOCCTAHABJUBAIOIIHe KJaacc GOPAU3MOB
X mo uucnam m; [cM. Takxke (%) ], a ClIeN0BATEJbHO, H €r0 MYJbTHIIHKATHB-
HBle poAbl. B coderanuu ¢ TeopeMod 2.2 3TH (HOPMYJbl NOKa3LIBAIOT CJAENY-
IOIYIO TEOpeMY.
TEOPEMA A. Ecau xoapduyuent npu (t—1)™ 8 passoscernuu no cre-
S

netam t—1 ¢yukyuu t=* H (t"* —1) He pasen nyalo, TO Ha MHO2006pa-
i=1
3uu X He cyujecTsyer HeTpusuasbHoeo OelicTeus epynnot S,

PaspuBaemble MeTO[bl MO3BOJSAIOT B § 4 mepeliTH Ko BTOPOH HaCTH Ha-
cTosilledl paGOTHl M pelIuTb 3ajJayy O BOCCTAHOBJEHHH Kjacca GOpAH3MOB
pasBeTBJEHHOH HakpuiBawolleh. BoJsee Touno: mpoekuus p:Y—X passer-
BJIEHHOH 7-JHCTHOH HaKphiBalolllelh MHoOroo6pasust X ¢ BeTBJEHHEM BJOJb
noaMHoroo6pasus F ompemenser xkmaacc 6Gopauamor [V, pleU.(X)®Q.
Ecmn v=U?(X) — knacc KoGopau3MoB, ABOHCTBeHHBII K F B X, To cmpa-
BelJINBA

TEOPEMA 4.1. Kaacc kob6opousmos, dsoiicteennoul [Y, p], pasen

v 0(X
@ O

20e

oo
g()=3 L
n=0
ITpocTiM cyiencTBHEM 3TOH TeopeMbl SIBJISIOTCS (GOPMYJBl IS POLOB
pa3BeTBJIEHHOH HaKpbIBaOllell M, B YaCTHOCTH, H3BECTHAsi CHIHATYpHas
¢dopmyna Xupuebpyxa (°).
CrexyeT OTMeTHTb, YTO, XOTs GOJIbIIAS YaCTh PE3YJbTATOB IPAKTHUECKH
6e3 H3MEHEeHHI INepPeHOCHTCS Ha APYrHe TEOPHH, MBI HJis ONPeNeeHHOCTH
BCIONy, I/leé He OroBOPEHO NPOTHBHOE, NMOApPa3yMeBaeM, UYTO MHOroo6pasus,

NeHCTBHUS TPYII HA HHX, YYKH YHHTAPHHL.
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§ 1. OcHoBHble onpesiesieH!s1 1 HEOOXOAUMblEe CBEleHHUs

Kak y»e roBOpH/IOCH BhILle, B HacTOsALleH paGoTe IPOJOJKEHBI HCCJIe-
IOBaHus, HauaThle B paGore (!). UroObl chesnaTh H3JOXKEHHE pe3yJbTaTOB
[I0 BO3MOKHOCTH 3aMKHYTBIM, B 3TOM naparpadge cob6paHbl BCe HEO6XOAUMBIE
cBeneHus1, conepxKauuecs B (*).

1. Ilpa mabopa G-nyukos E® = (&} u 2@ = (&), 1 i< r, Hag G-MHo-
roo6pasusiMu X, u X, HaspBaloTcsl GOPJAHTHBEIMH, ecId Ha#jeTcsa Takoi HaGop
G-nyukoB Z={{;} wHaxg G-mHoroobpasuem W, Kpa#i KOTOpOro u3oMopdeH
X, U—X,, uto orpamuuerne Z; Ha X, j=0, 1, usomopdro &. OGbmmbM
o6pa3oM HecBsi3HOe OOBbefHHeHHe Ha00poB (-MYYKOB IIPeBpAlla€T MHOXKECTBO
KjaccoB GOpAAHTHBIX Ha0opoB, BellecTBeHHas pasMepHOCTb 6a3bl  KOTOpPBIX
paBia n, a dimc§ =p;, B Ipymmy Uﬁ,,,,,p,z(p,l, ...y W), Tloarpynmnst
US, ecTecTBEHHO OTOMIECTBISIOTCS C TpyNNaMu GOpAM3MOB G-MHOTOOGpa3uii.

OCHOBHBIMH HHBapHaHTaMu HaGopa (-NyuyKOB CJYXKAT 3HAYEHHs HA €ro

KJacce GOpAM3MOB «3KBHBADHAHTHBIX XapaKTePHCTHUYECKHX roMomopdus-
MOB»

% US, —U"* (BG),

ONpeaeJACMBIX IO KaXIAOMY XapaKTEPHCTHUECKOMY KJacCy B K06opnnsmax

r
na6opos Bextopubix myukos < U* | [ BU ()
i=1

O6osnauum njs1 kaxpgoro G-npocrpanctBa X uepe3 X IPOCTPAHCTBO
(XX EQG)/G. Ananoruyno onpenenuM anast G-nyuka § Hag X BEKTOPHBIA my-
yok E¢ Hax Xg. Torma nabGopy G-myukoB E GyneT COOTBETCTBOBATh HaGop
nyukoB Eg Hax X 3Hauenue romomopdusma %° Ha Kjaacce 6GOpAH3MOB
[E]l€Us . maercst popmyJIoil

% () = p1 (X (Eq))s

rae py:U* (Xg) - U" ™" (BG) —romoMopduam TH3uHA, MHAYUMPOBAHHBIA MPOEKLHU-
eit p:Xs—BG. B naneueimem romomopousm . U? U~ (BG), orsevaromuit
XapakTepucTHueckoMy kaaccy 1 & U°, Gyner oGosHauaThesi uepes Xg.
Paccmorpum npousBosbHoe G-MHoroo6pasue X. Kak uasectHo [eM. ()],
CYWIECTBYET €ro SKBHBAPHAHTHOE BJIOKEHWE B HEKOTOPHE G-MOAYJIb A.
OGo3naunm uepe3 A MaKCHMaJbHOE IpSMOe CJaraeMoe A, orpaHHYeHHe KO-

TOpPOrO Ha HOPMAaJbHBIH HenuTesb H rpynnsl G He COLEPKUT TPUBHATBHBIX
claraeMslx.

TEOPEMA 1.1. [Tycte nabop G-nyukos E, nosyuen ocparuvexruem Ha
F,—G-nodmnoeoobpasue X, nenodsuxroe oTHocuresvHo Oetictéus H, Ha-
6opa G-nyuxos E, Trozda

e(Ag) X° (B) = D) parle (— vs)a) % (Bso)],
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20e pss — eomomoppudm  T'usuna, UHOYYUPOBAHHbLLL npoexyuetl
p.: Foe>BG; (—v,) — G-nyuwok Had F,, cymma KOTOpO20 C HOPMAAbLHBIM
G-nyukom v, & F, 8 X pasna G-nyuky AXF—F,; e( ) — atliaepos xaacc
nyuKa.

Yro6ul pas3pewmuth ypaBHeHHe Ha ¥%(E), xoropoe naer Teopema 1.1 B
cayuae, korpa H cosnagaer ¢ G, a 310 6yJeT NoApasyMeBaTbCs N0 KOHIA
Hacrosulero naparpada, seefeM koablo U*(BG)g — Jokaausauuo KoJbla
U*(BG) mo MyJbTHIIMKAaTHBHOMY MHOXeCTBY & 3HJIepOBBIX KJAacCOB IIyd-
KOB, aCCOLMMPOBAHHBIX C NpeAcTaBleHussMH G A, He HMEIOIIUMH TPHBHAJID-
HBIX CJlaraeMblX.

O603HauUM yepe3 x¢ KOMIO3HIHIO FOMOMOP()H3MOB

¢ *8
U, U"(BG) > U (BG)g.

¥ e

Ilo teopeme 1.1

WE =S o — =
K@) = 25 Pale (—¥a) X (Eua)l.

TlockosbKY vs+ (—v,) ectb G-nyuok A XF,—~F,, T0

Ps (e (Ag)) =€ (vs+ (— vs))o) =€ (vsg) e ((— Vs)a)-
CJe0BaTeNbHO,

% (@)= Epsl(m“")). (1.1)

e (vs)
Jlanst Toro yToGBl MPUAATh KOPPEKTHBIM CMBICJ KaXIOMYy CJaraeMoMy Iipa-
BOH YacCTH 3TOTO PaBeHCTBA, MOKaxeM, yTo Ajas G-myuka { Haj TpHUBHAJb-
HBIM G-MHOroo6pasueM F, He MMEIOIIHM TPHBUAJbHBIX CJaraeMblX B Ipef-
craBjeHud rpynnel G B caoe, H s Jio60oro ksmacca KoGOpAH3MOB

x=U*(FXBG) dopmyna
X
4] (e(CG) ) (1.2)

onpejeasier Kiace, npuramiaexamuit U' (BG) g.
Kak wusBecTHo, nn1s G-nyuka § HMeeT MeCTO pasOkKeHHe:

{=©®Home(A; §)®A; rie CyMMHDOBaHHE BENETCS 110 MHOMKECTBY HETDH-
i .
BHAJbHBIX HENPHBOAMMEIX InpexncrasteHuit G A; Ilycts w;=Homg (A, §),

Toraa e (Ge) = [ e(%i®As).

i
Haiinem e(x®A¢) mjas npousBOJIBHOTO NMyyka x Hax F u mpexpcraB/ieHHs
G A:

e(x ®Ag)= H (Am‘{"pl‘{“ S_‘J Uij’»fnﬂ) ,

m,l 1,j>1
rie Am, pr— ob6pasyromue By nyukoB x®@1 u 1QA;=p*(As) COOTBETCTBEH-

Ho; (4, v)=u+v+ Z‘J o'y’ — GopMalibHast TpyNIa «reOMeTPHYECKHX
, >l
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KoGopau3MoB». HanoMHUM, UTO KaxKIOMY OIHOPOJLHOMY CHMMETDPHUECKOMY
NOJINHOMY P, CTemeHH n OT HepeMeHHbX By mydka COOTBETCTBYET XapakTe-
PHCTHUECKHH KJacc creneHu n. TakuMm o6pa3om,

e(x ® Ag) =p* (e (Ag)) + 2 BooPol(.eey My oo )Por (covy Ogy ouL)
0,0’
O603HaunM uyepe3 o(x, A) CyMMy, CTOSILYIO B IPaBOH 4acCTH PaBEHCTBA.
Baxno oTMeruTb, UYTO CTENEHH BCeX XapaKTeDHCTHYECKHX KJAacCoB
Po(...y Am, ...) 6oabwe uyas. ITostomy psn

1 1 i if o0t ) Y
= — ==L
e(x®Ag)  p*(e(Agp) [2 =D (,r (e (AG))) ]

=0

COEPKHUT JIMIIb KOHEYHOE YHCJIO CJaraeMbiX OTJIHYHBIX OT HyJasd. OTtciona
yKe OueBHAHA KOPPEKTHOCTb BelpaxeHus (1.2).

2. PaccMoTpuM Karteropuio nap, cocrosmux u3 G-nyuxka §, Hax TPHUBHU-
anbHeIM G-MHOrOOGpa3ueM, mpencrasiedne G B cJoe KOTOPOrO He HMeeT
TPUBHAJBHBEIX CjaaraeMblx, # Ha6opa G-nyukoB Z={G:}, 1<<i<{r, Ham Toh

ke 6asofi. I'pynnel 60pAH3MOB B 3TOH KaTeropun 06O3HAUHM uYepe3 RS .,
rie n— BellleCTBEHHAs pa3MEpPHOCTb IPOCTPAHCTBA Ny4Yka &, a
w== (l,h, ceey Mr), ui=dimc §i~

B o6osHaueHusx MHpeUIECTBYIOMIEr0 NYHKTa I/ KaXKJOrO HEMOJBIKHOTO
noamHoroo6pasust Fy G-MHOroo6pasus X mapa (vs, ) 3ajiaeT kiacc 60pAH3MOB,

TIpHHAJIeX AU R‘f,,. Cymma ux onpefensieT o6pas [E] EU?,, IpH TOMOMOp-
¢u3me IBaXIbl IpalyHMpOBaHHBIX KOJer]
56 U f . RS

LI N

PapenctBo (1.1) npuBORMT Tenephb K CJAEICTBHIO:
CnencrBue. Has  xawdoeo  xapakTepucTuieckozo Kaacca

r
x=U* (H BU (ui)) 20MOMOPDU3M

i=1

X% : RS, - U (BG)g,

sadannbii 0as napot (Lo, Z) dopmyarol

XG (go) Z) =p (

x@&)
ey )’

ydosaersopaer pasencray x°=XCpC.

Jns rpynne S* Bce HempHBOAMMEBIE mpeicTaBaeHus v, j=0, &1, ...,
NOJIy4aloTCsl BO3BENEHHEM B j-YIO TEH30DHYIO CTEMEHb CTAaHAAPTHOrO OJHO-
MepHOro npejacrasJjaeHus 1. Ilpu atom

e ((ﬂ”’)sa) = g-l (mg (u)) =[ulneU® (Cpoo)’
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rie g(u)—JaorapudM (opMasnbHON TpPYHNBEI «TeOMETPHUECKHX KOGODIH3MOB»,

o0 n]
ecTb ) %u"ﬂ. Koubito U* (CP”)¢ usomopdro Kossuy U*[[u]] ® Qw7
n=0
Ilyctp myuxu &, &: pasioxeHBl B CyMMBI
Co = 2 %jl ® nfl’ Ci = E %jm[ ® 'ﬂfmi-
14 m
OGosnaaum uepes Aj, u x;m, o6pasyiomye By ydkoB %;, U %;,,, COOTBETCTBEHHO.

Torna ecnu xapakrepucTuueckuil Kiacc X 331JaH NMPOU3BENEHHEM CHMMETPHYE-
CKHX TIOJMHOMOB P; (X, ..., Xu;), TO UMEET MECTO

JJEMMA 1.1. Suauenue comomopdpusma X¢ na kaacce 6opousmos napot
(€0 Z) pasro

|| LY A (P A R
i
Fauy %)

3. OcranoBuMcs Ha (PYHKTOPHAJNBHBIX CBOHCTBaX romomopdusmos x¢ oT-
HOCHTeJbHO roMoMopdusMoB rpymn a: Gi—G. Kaxawifi G-mydok ¢ 10-
MOILBIO ¢ €CTECTBEHHO npeBpamaercs B G,-myuoK. Takoe nmpeBpalleHHe OIl-
penesasier romoMopdu3M nepeHoca:

P

# ., 776G G
a” U, ,=>U/.,.

TEOPEMA 1.2. Zl2s 2106020 XapaKkTepucTu4ecko2o Kiacca y, Ouazpamma

us, X, u* (BG)
w0 e
Ud 25 U (BG)

KOMMYTaTUuBHA.
4. Kaxnomy pony Xupue6pyxa, . e. romomopdusmy A : U.—~Q mo teo-
peme [lombaa (*) coorserctyer romoMopdusm ¢yukropos %:U*( )—

—K( )®Q rtako#, 4yTo /i cOBNANaeT ¢ KOMIIO3HIHEH U.-’\;U'LQ.
JIJEMMA 1.2. 3nauenue comomopdusma b na obpasyroweti usU? (CP>)
pasHo

Ry =g’ (Inm) e QIn—111=K(CP*)®Q,

ede gy'—pad, GyukyuonaroHo obpamueul pady gu(f)= ) ﬂ%nil—) Pty
n
n=o0

Onpenenenue OKBHBADHAHTHBIM poaom Xupuebpyxa, COOTBETCT-
ByIOLLIHM pannoHaibHOMy poxy h: U.~Q, Gyner HasnBaTbesi TOMOMOPGU3M

he=Roxg :US— K (BG)® Q.
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Ina tpusnajbHO# rpynnsl {e}, cocrosimeil u3 oxHON enuHuisl, k' cra-
BHUT B COOTBeTcTBHe (G-MHOroo6pasuio X YHCIO h([X]) HO3TOMY IO Teo-
peme 1.2 MBI moJTyyaeM cielyiolliee yTBepKAEHHUE.

JIEMMA 1.3. 3nauenue poda h Ha Kaacce 60pousmos G-muozoobpasus
X pasno g(h¢([X, G])), ede ¢ : K(BG) @ Q—Q —«ayemenrayuss».

§ 2. MpenatcTBug K cymecTBoBanuio S'-neiicTBui

Onpenenum panuoHanbHele poasl Ap, K=2,3, ..., C TOMOIbO [ps10B
kte
e —1

C Toukn 3peHus Ted)Ud X1PAKTEPU TUYSIKHUX K/IaccoB 3HAUeHHe pofa, 3aj1a-

t - 3 I . ; n
BaeMOro psaoM ok h(f)y=t-+ 2 qit', g:=Q, Ha Kiacce GopnusmoB [CP"]

=2

n+1
paBHO Ko3hbuuueHTy mpd {* B psge (ﬁ) . Kak 66110 10Ka32H0 B paGore (%),

MMeeT MecTO paBeHCTBO K (f) = gy ().

TEOPEMA 2.1. Ecau Oaa S*-nyuka § Had X pasnocrs ¢, (X) — ¢, (E)
Oeaurcsa na k 8 H*(X, Z), 1o pad A,(p/(e(8s')))=Q[[n—1]] cosnadaer ¢
pasaodxceruen 8 1 HeKOTOPO2O NOAUHOMA OT nNepemennbix 1 u n~*

Nokasateabcrso. Ilyere ES :R5; - U™ (CP®)'— romomopdusy,
ompenenasMsIT yII0B1eM CA2N:TBAA TeopaMsl 1.1 B cimydae, Korna {xapakrepu-
cTHYecKuil Kmace ecThb e—>3iinepoBa Xapakrepucruka. Ecmm Aj, A,§m—o6paayto-

mue By NyyKoB %;, W %; TaKHX, UTO L= Zx”®n’ agt= S'n,m® n'm,
TO A/ Kacca 60pausMoB [, {] = Rf: mo jgemme 1.1 umeem:
[IIIfﬂuLm,,m

Ao BS (1L, Tl) = Aro po| —2

H Hf([u]”, i

Uro6er Hafith psf or m—1, cTroAmuil B MpaBofi 4acT# ;paBEHCTBA, HEOGXOIHUMO
TpUMeHHTb roMomopduaM ‘A X (Kot puuuenram ¢dopmanbHoi § rpynnst |f (¢, v),

KOTopasi MepeiifieT mpu 5TOM B fa, (4, v); 3aMeuuth u Ha A (u). Cummerpude-
CKHe TNOJIMHOMBI OT IlepeMeHHBIX %;m u Aj, TIpH KOMIIOBHITHH Aropy mepeiinyr B

palMOHA/IbHbIE WHC/IA, OT/IMYHBIE, GbITh MOMKET, OT Hy/s, Jllb KOrJa CTeleHb
TOJIHHOMOB He IIpEeBOCXOAMT pasMepHocTd F-6asbl §, u §.

“kt _
Tak kak gi, () = 3—-——} , TO

ke

A+ r, @)+ rp (@) —1
k(L4 r, (1) (1 414 (v)

fAk (u’ U) (gAk (u) + gAk (U))

gAk(f)

TZie BBeeHO 0003HaueHue 7 (f) = —1.
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ITo nemme 1.2

~ ~ ki J—
A1) = 3, (g, (A (@) =g G o) = ==+
M

Psn r(u) mepexomaurT B

—l=n—1,

1
g4,(e4, (Inm)
oA
Takum oGpasom, psin A,oES ( [E, £]) mosyuaercs u3 psiza
pi .
0 (U (M ) —1 't (4 41y (33)

l‘lt H =

. - —
M AL, 08 ) s n =14 ()

N (O ) — 1 Fn (L ry ()

= . k .
m,t kn'm a4+ Ty (Kj'm)) l,s n n_ 1

kj
i=0 !

dimF ) nkjl i.,,-
x 3 (—lr( . ) ri (M)
n't—1

3aMEHOi CHMMETDHYECKUX TMOJUHOMOB OT Aj H 7»?1 HA HEKOTOpble PallMOHAJbHEIE

ancaa. 31ech 1y O=1+re (t))k—l. Orciona BEITEKaeT
JIJEMMA 2.1. Pad A, E%([C, §]) cosnadaer c¢ pasioscenuem &
1 pyHKyuL ‘
IR
-+ R,
1%

20e R(n) — payuoxarvras GyrKyus, umerowas NOAOCHL 8 KOPHAX |-CTene-
Hu us 1.

CnenoBateinbHo, Ao py(e(Es:)) MMeeT BUI

H nl'ls
D) ———R. (). @.1)

ims
n
i

i i
3neck D)1 ° u X n'™ —pasiomeHuss HAa HEMPHBOIUMBIE MpEJCTABIEHHA Tpef-
1 m

crapneHuit S! B /101X HOPMAJIBHOIO IydKa K HEMOJBHKHOMY MOAMHOrooGpasuio
Fs n orpaHuueHust £ Ha HEro COOTBETCTBEHHO,

O6o3naunm uepes U (n) paumuoHanpHyio ¢ynkumo (2.1). Tak Kak
Aropi(e(Es)) = QIn—111, To % (n) He umeer momocos B 1. ifameit memocpen-
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CTBEHHOH ILlesblo OyAeT A0Ka3aTesNbCTBO OTCYTCTBHS IIOJIOCOB BO BCEX KOp-
Hax u3 1. Ilng storo Bocmosb3yemcsi Teopemoinn 1.1. lanee F, 6ynyT oGo-
3HAa4YaThb HENOJBHXKHBIE IOAMHOrooOpasust AeHCTBUS LUKJIWYECKOH MOATpPYyI-
nel mopsaka n rpynnsl S'. B o6o3naveHusx TeopeMsl 1.1

- id _

Aeopi(eEs)) = TT -2 . S Aro pale ((—v) +E)so]. 2.2)
d nk'd—l s

o

Zk (e (Asx))

i . .
CKOMBKY A= >\ N'® He CONEPUT TPHBHAMBHEIX MPEICTABJCHHA Z,, TO BCE jg
d

TlepBbli MHOKUTENb IPAaBOH YACTH 3TOrO PaBEHCTBA —3TO TTo-

He LeATCd Ha n.

PaccMorpuM Temepp mpousBosbHBIA S'-nyuok § Ham S*'-MHOrooGpasuem
F raxum, uTo melicTBHe moAarpynnsl Z, Ha HeM TpuBHaJbHO. OH MpeACTaBUM
B BHJe cyMMbl S'-myukoB §,, 0<<r<<n—1. OGpasywomas noarpynnsl Z, B

o (27 o
cJoe nmyyka G, JeHCTByeT YMHOXKEHHEM Ha exp(———f) , IO3TOMY [EHCTBHE ee
n

Ha nyquZ,.=§,®n—’ TpuBHaJbHO. Tak Kak §,=Er®n', TO
Aropi(e(Gs)) =Aropy (H e@® 1rl')) .
r

Ecau uepes A7 06osHaunth ofpasyiomue By myukoB &, To

Ao pi(e(Cs) =Aropy (II F(AR, [uJ,)) -

Rr

kri m

NP (..., AY,..))
A 41 (A’,"))knk’—i] - ?: ' ’

=Arop ’
1:[ [In @ +reafy

:,zf,,op,[n

myr (A4 (A7)

rae p, =dimg f,, a Pi(..., AF, .. .)—cumMarpuyeckail psag. O503HauuM depes
P; = U*(BU (1,)) XapaKTepu-THYEKHH Knaxc, ompeleldeMslil CHMMETPHUE KM
pAnoM

Py(x1,..., xu,)

T+ re e

n-1 n-1
a wuyepes 0, —IpOH3BeJEHHE H P e U (H BU (p-,)), =g ... ln)s

r=o0 r=0
0 <{i, < r,. DTOT XapaKTepHCTHYECKHH KJAcC 3afaeT roMOoMOphU3M

Py :RY, > U (CP™)g.
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Bocnonb3oBaBmuch s Hero CJAeACTBHEM TeopeMnl 1.1, Tak Xe Kak H Ipu
J0Ka3aTeJbCTBe JeMMbl 2.1, HemocpeACTBEHHO M3 (GopMyJa NojayyaeM cie-
Jyiolllee YyTBEPXKIEHHUE.

JJEMMA 2.2. Pad AP.([%, Z]) cosnadaer ¢ pasioxcenuem 8

1 pynkyuu
i
I1"
1

anmr
m,r

20e M,(n) — payuonareras QyHKYus ¢ noOAOCAMU 8 KOPHAX ]i-CTenexu
us 1.

CootBeTcTBeHHO Ao p) (e (Est)) COBMajaeT c pasnoxerueM B 1 pamuoHasb-
HO#t (yHKIMU

- Mo (mf), (2.3)

S """ Q0 (), (2.4)

rae pauuoHandbHasi ¢yukuus Q,(m) uMeer Bui cymmbl ¢yHkuumu (2.3) mo
BCEM HEINOABHKHBIM NMOAMHOroo6pasusiM S'-mHoroo6pasus F. Ee pasioxe-
Hue B 1 coBmamaer ¢ psaoM AuopS (. ..., Taey). CaenoBarensto, Qo(n)
He uMeeT noJioca B 1. JlokaxeM, YTO OHAa He MMeeT MOJIOCOB B KOPHSIX n-OH
creneHu us 1.

HefictBuTeNbHO, Npoekuusi o rpynnsl S' Ha ¢akroprpynny S!/Z,=S!
uHaynupyer oro6paxenue o : CP*—CP=, npu kotopoM o'(n)=n" Tak
KaK fefictue Z, HA NYYKax T, TPHBHAJBHO, TO OHH SIBJISIOTCS 0GpasaMH

npuH romoMop¢usme OL*.HeKOTOprX IIy4YKOB fr Ilo Teopeme 1.2
~ St ~ -~ ~ St 2 ~t
Ar o Pg ((1'#t [ S a® gn—1) =a"Aro Py (Cl, ey §n-1)1

u ecmu Qg (n)—panpoHanbHas GYHKOMSA, pasioxeHne B 1 KOTOpoi coBmajgaer

c A’;opgx (Zl, - ,7;;,_1), T0 Qo (M) = Q;, (m™). TlockoaBKY Q;) (m) He uMeeT moJroca
B 1, T0 Qu (M) He uMeeT moaiOCOB B KOpHfAX n-crenenn u3 1. CrenoBaTenbHo,
270

cymma (2.4) perynsipHa B TOUKax exp (—p) . Ecmu [n B3aumHO mpocto c k&,
n
To u3 (2.2) cienyer, yTO B TaKMX TOYKaxX [eryispHa (M ¢yHKuus % (n). s
JIOK23aTeNbCTBA perynsipoctd ¥ (1) B OCTaNbHBIX KOpHAX 3 | MBI BOCIONB-
3yeMcd creNyiollel JieMMOi.
JIEMMA 2.3. ITycmo npedcmasrenue epynno. S* 6 caoe S-nyuxa ¢ nad X

n .
Ha0 moukoll HenodsuncHo2o nodmrozoobpasus Fs pasro Z 0, moeda} ecau

i=1
n

¢, (8) deaumes wa k, mo ece cymmpr Os=\ j, cpagnumer meddy coboil no
=1
modyio k.
HoxasarteabctBo. [efictBue S' Ha { €CTECTBEHHO HHIyLHpYET
nefcTehe S' Ha JeTepMHHAHTE { — ONHOMEDHOM KOMIUIEKCHOM Iiyuke E,
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apasiomeMcs: [-ofi BHemHel crenenbio §, [=dim . IlpencraBiaenue S! B
cnoe S*-nmyuka & Hax Toukamu F, IpH 3TOM ecTb 1°%.
PaccMotpuMm Tenepb uHoe jeficrBue S!' Ha E. ITockoabky ¢, (§) =c, (), To

E=wx*, rie oqHOMEpHBI MYYOK X TAaKOB, UTO ¢, (X) = %cl (8). Kak nokasaxo B

pabore (%), cymecrByeT mnoxusatue AekictBusg S' Ha MHorooGpasuu X Ha mpo-
CTPAaHCTBO pACCIOEHHA %, MpeBpaulatouiee ero B S!-myyok. D10 JefcTBHE HHIY-
nupyeTr AeHcTBHe B npocTpaHcTBe mpencraBiedud & Ilpu atom eznu n("——npea-
CTaB/JeHHs B CJIOSX Myyka X HaJ TouKaMH Fg, TO mpeicTaBieHHs B CI0AX
nydka E Hajg HUMu ecTb nkGS. '

CpaBuuBas jaBa fefictBusi S' Ha £ W BCIOMUHAs, 4TO NpPeACTABJEHUS B

CJI0SIX OJLHOMEDPHOro NyyKa HaJl HEeNOJBHXKHBIMH TOYKAMH OIpPEIesEHbl OJHO-
3HAYHO C TOYHOCTBIO O YMHOXKEHHS HX BCEX Ha 1", IIoJyyaeM:

0s=Fk0s - N.

TeM cambiM JlemMMma JOKasaHa.
Kaxzpiit uneH cymmbl (2.1) TakoB, 4TO MpH YMHOKSHHH [EDEMEHHOA m HA

o (Z/[S——Z]ms)
B:exp (T) OH YMHOXKaeTcad Ha 0 . B NPSANONIOKEHUAX TEOPEMBI BCe

NoKa3aTe/u Xjis— Xjms, KaK JIETKO ciexyeT U3 JeMMbl 2.3, CpaBHAMBL {10 MD-
aymo k. Cnefosatenbdo, cywecTsyeT ducio N Takoe, uto ¥ (6n) = 0Ny (m).
Tem »e CBOMCTBOM O0GTAfAlOT H PAMMOHATBHBIE (YAKUAH Qg (m), ompene-

JICHHBIE BbILIE. I'Ioaromy OHH DpEeryJspHbl BO BCeX TOYKaX eXp (2%‘ q) , O<q<

<L k—1. Oyaxkumn Q, (n), BxoAsmue B cymMmy (2.4), perynspHbl B TOYKax
27
exp|—
JE
JUTHYHOCTD U (M) BO Bcex KOpHSAX H3 | M, Kak CJejCcTBHe, YTBEpXKAEHHE
TeOpeMbL.

l), 0Ll n—1. U3 paBeHcrsa (2.2) OKOHYaTeJbHO BHITEKAaeT aHa-

TEOPEMA 2.2. Ecau OeticTéue xkomnaxTHO céasrnoti epynnot JIu G Ha
MHo2000pasuu X, nepsoil kaacc YoKeHA KacaTeabHo20 Nyuka KOTOPO20
¢, (X)=H*(X, Z) deautca Ha k, HeTpusuaibHo, TO

A% (IX, G]) =0,
8 wacmuocmu, Ar([X])=0.

HdoxasaTeanbcTBo. B ciaysae, korga G =S!, yrszpxkiedde TeopeMsl
CllefyeT U3 TOrO, YTO, KAK BHAHO U3 SIBHBIX (OPMYJI, KaxIblil uneH cyMmmnl (2.1)
crpemuarcess K O npu -0 ¥ 1 —oco. 3daunr, ¥ (0) =% (c0)=0 u mno npespl-
ayuwe#t Teopeme U (n) =0. na mpousBo1bi0d KOMMAKTAOH CBA3HOA Ipymilbl
JIu G Bocnonb3yemcs Teopemoit 1.2. Ecmt Af ([X, G)5=0, To Haiimerca Bo-
xenpe o :S!'—G Takoe, uto a*Af ([X, G])5=0, HO 3TO NPOTHBOPEUHT PABEH-
ctBy a’Af (IX, G)) =4k (IX, S')=0.

2. OpueHTupyeMb cayuaid. Kaxk rosopuioch yxe BO BBele-
HHH, XOTSl MBI ISl ONpPELEeNEHHOCTH BCIOAY OIpPAHHYHBAEMCH YHHTAPHOH
CTPYKTYpOH, IpakTHYecKH 6e3 H3MeHEHHH BCe pe3yJbTaThl NEPEHOCATCS U
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Ha OpHeHTHpYyeMbli caydal. B wacrHoctH, 3aMeuas, uTo A,-poji coBmajpaer
C KJaccuyeckuM A-poioM, a ycJaoBHe TeopeMbl 2.2 B cayyae k=2 — ¢ ycJo-
BHEM CIOHHODHOCTH X, IoJyYyaeM CJIeAYIOLLYIO TeopeMy.

TEOPEMA 2.2'. Ecau Qeiicrsue KomnaxTHot cea3nol epynnot JIu G Ha
cnunopHom mroeoobpasuu uerpusuarvro, o A([X, G])=0 u, 6 uacrno-
cru, A-pod e2o pagen HYArO.

BrnepBele 3Ta TeopemMa GblIa foKasdaHa B pabore (*) ¢ mOMOLIbIO NPHH-
LMIHAJbHO MHOTO MEeTOAa — C IIOMOLIbI0 TeopeMbl ATbH — 3HUHrepa 00 MH-
AeKce.

§ 3. MyJabTUnJMKAaTHBHBIE POJBI aJreGpanyecKux MHOroo0pasui

O} deKTUBHOCTD JIOGHIX NPENATCTBHH 3aBHCHUT OT 3G (PEKTHBHOCTH CIIO-
co6a HX BBIYMCIAEHHH. SI3BIK Teopun (GopMaJfbHBIX I'PYIN NO3BOJSET ycleml-
HO pelUTb 3ajayy O BBIYHC/JEHHH DAallMOHAJbHBIX POJOB aJre6paHyecKux
MHoroo6pasuil, a cjefoBaTe/]bHO, U 3HAUYEHHS HAa HUX IPeNbSBJIEHHOH BLi-
1Ie CHCTEMBI IIPENATCTBHH K CyIeCTBOBaHHIO S'-IeACTBHH.

B pa6Gore (*) moaydeHa ¢opMyJa O/ NPOU3BOASILIErO psfa KJacCCOB
6GOpLH3MOB THIIEPIOBEpPXHOCTeH, 3afaBaeMbix B CP™ ypaBHEHHEM mM-OH CTe-
neHu (teopema 4.11). DTuM XKe METOLOM MOXKHO HOJYUYUTb GOPMYJBI JJIsi
KJaccoB 60OpAM3MOB NpPOH3BOJILHOTO aJjre6paundeckoro MHoroo6pasus. Og-
HaKO AJS TOrO 4TOGHl IONYTHO NOJYYHTb pPe3yJbTaThl, MOArOTABJAHBAIOLIHE
J0OKa3aTeJbCTBO TEOPEM CJeayiollero naparpada, Ml u3bepeM HHOH IYTb.

[Tyctp anre6panyeckoe MHoroo6pasue X, 3agaercss CUCTEMOH OXHOPOI-

HBIX NOJIHHOMOB Ppm; (Xo, ..., Xn), CTEIIEHH KOTOPBIX m;, 1<<i<{s. He orpa-
HHYHMBasi OGLIHOCTH MOXKHO CUHTATh, UTO X, HAXOAHUTCHA B OGLIEM MOJOXKEHHH
c noagmHoroo6pasueM CP*~! 3ananHbiM B CP™ yc/l0BHEM X,= ... =X,_, =0,

T. e. X [1CP—'=(J. Torna npoekuus p: CP"\ CP*~'—-CP"~* — NoAMHOrO-
obpasue, y KOTOPOro NocjeJHHe S OJHOPOAHBIX KOOPAMHAT paBHBL HY.JIIO,
HHAYLHpYeT oToGpaxenue x : X,—~CP"~.

TEOPEMA 3.1. Kzacc xobopduszmos y(n; m,, ..., m,)sU’(CP"),
osoticreennsiii Kaaccy 60pousmos [X,, n]lU;yn-s (CP™*), pasen

/

T
jﬂ‘s (” )

. u
=1

eode j,—,: CP*—*—CP> — gaoocenue.
JokasaTenbCcTBO. HemnocpeicTBeHHO M3 ONpefeNeHHs CJeayeT, 4To
€CTH fn,n,— BIONEHUe CP™ B CP™, n,<n,, 10

j’:xv"zY (n2+lY my, ..., ms):Y(n1+l, My, «.., ms).

CaepoBaresbHO, CyLIeCTBYeT KJaacC GOpAH3MOB y(My, ..., m,) U (CP>)
TaKOH, 4YTO

j;_sy (myy ..., m)=vy(n, my, ..., m).
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Tpoctparctso CPYN\ CP*™ ecTecTBeHHO OTOKIECTBIACTCS C IIPOCTPAHCTBOM
paccroenust £ (sn) —s-KpaTHOH CyMMel KaHOHHYecKOro mydka Hax CPY™ ¢ camum
coboit. Tlyers r: Xy — E (sn) —Bnoxkenne, torga [Xy, ] = p, ((Xw,r]), e
usomoppusm p, : U, (E (sn)) > U, (CP"™) uunyuuposan npoekuueir p. Krace
GopauamoB [Xy, r] pasen py (N; my, ..., ms) () [CPV™, fol, Tae () —omepa-
TOp Bbiceuenus Yexa, a f,—HyeBoe cederue. (JTo ClIeyeT U3 U3BECTHON HOPMY.THI
p,(p* (@) N b)=a p,(b).) TMostoMmy KiIacc KOGOPAHU3MOB ABOHCTBEHHEIH [Xy, 7]
npu usomopduame U, (£ (sn)) —U* (M (sn)) pasen p'y (N; Mmy, ..., mg) - t(sn).

Kak o6byno, M( ) u ¢( )—npocrpaHctB0 u Kilacc ToMa myuka COOTBET-
CTBEHHO.

C npyroit CTOpOHBI, K/Iacc, ABOACTBEHHBIA K BJIOMKEHHIO ajire6paHdyeckoro

S
MHOrooGpasust Xy B cP", paBeH 3HIepoBy Kjaccy Mmydka 2 n™.  IlekcTsu-

i=1
TEJIbHO, IIPOCTPAHCTBO pACCJIOCHUA ET]’" OTOXKIECTBJIACTCA C Ha60paMH KOM-

TIVIEKCHBIX 9HCeT (Xq, ..., Xn, Y), |X|*=1, co cienyiomuM cOOTHOLIEHHEM
SKBUBAJIEHTHOCTH (X, ..., Xy, Y) ~ (2%, ..., 2%n, 2™y), z = S'. OroGpaxeHue
Xgs +vuy XN)—>(Xq ooy XNy ooy Pmy(Xg .., Xn), ...) KODPEKTHO oOIIpesie-

S
JSIET ceqerHme MyuKa M, TPAHCBEpCAlbHO IepeceKaiouiee Hylesoe ceue-

i=1

(me—CP" mno XV. Crenosarensio, mpu romomopdusme fo :U* (M (sn))—

H]
U (CPN“S) Kaacce, npodicTBeHHbI [Xy, r] mepeiirer B 6(2 n”") .
i=1
TTocko/bKy f; (¢(sn)) =e(sm), To Mbl mpuxoauM K Qopmyie:

He(nmt):"Y(N'ml’ very M) H e (n).

i=1 i=1

s [uly,
OxonyatenbHo: y(my, ..., Ms)= T[ ” ", ¥ TeopeMa JOKa3aHa.
=1
N
Jl;isi KOMIUIEKCHOTO IIPOEKTHBHOrO IpocTpaHcTBa CP" Kiacc GOpAU3MOB

MHOT000pasusi, ABOACTBEHHOTO uf, ecTh CP"™*. Tlostomy eci 0603HauUTH Uepe3

CP(u) pan > [CP"lu", To cupaBenuBo

n=0

Canencrsue 1. Kracc 6opdusmos muozo06pasus X,, 3adantozo cu-
cTemoll 00HOPOOHBLY NOAUHOMOB Pmy (X, . .., X.), | ISSS, pasen Koaghdu-
yuenTy npu u"=* 8 pade

[H “ J - CP ().

i=1
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Psanx CP(u) pasen gd( ) . Cnenosarenbio, 3HaueHwe poja h Ha Kiacce Gop-

JIU3MOB MHOroofpasus X, paBHO

A p A A W

2ni J oyn-s+r . u du
1=

Hurerpan Gepercst o OKpYKHOCTH |4 |=e. [IponsBojsl cTaBilyio yKe MPHBLIY-
HOH 3ameHy u =gy (In?), nonydum:

h ([Xa]) = i gga [git (In ™" - ]'[ gt (Int™)dlnt. 3.1)
J

i=1

Kouryp C’ — 3T0 OKpyXKHOCTb |{—1|=e¢.

CnegcrBue 2. 3Hauenue poda Ar nHa [X,], e0e n+1—2 m;=kd,
i==1

passo ko3ppuyuenmy npu (t—1)" ¢ pasrosezruu no cmenenam t—1 Gynryuu

kn—std-l H (tmi—— 1)'

=1

- *—1
HokasaTeabctBo. Tak Kak ga,(lnf) = ——, 10
X 1 kt “lstmf_idl
= ) ——dInf=
A= o= § (=) 11—
c’ i=1 kt

1 phH1-sgkd S P
= — M —1)dInt=

=1

pA=s S

d
2 .
— _— i __1)dl ,
2nl § (2_1)n+1 H (Z ) nz

i=1

rae z=1"
Ecmu x —oGpasyiomas H2 (CP", Z), a j : X,— CP" —prnoxenue, 10 ¢; (Xp)=

S

= <n+1—- S} m,~> j*x. VI3 10Ka31HHOTO CJAENCTBHS M TeopeMbl 2.2 BBHITEKAeT
i=1 /

yTBepKIeHHe TeopeMbl A, cOpMYJHPOBAHHOA BO BBEJEHHUH.

TTpuseneM Qopmy.ist 4151 T ,-pojia aareGpanyeckux MHOrooGpasuil. 3HaquHe
n

T.,Pona Ha knacce Gopausmos [CP"] paBHO S xfy*-i. Tloxcrasnsas B (3.1)
i=0

Y —1
Y

grxy(lnt) =
—y

U 3aMeHsds 7Y Ha 2, TIOJYYHM

9 Cepust MaTeMaTHUecKas, Ne 4
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CunencrBue 3. 3rnauenue T, ,-poda Ha Kiacce 60pOusmos areebpau-
yeck020 mrocoobpasus X, ecto Koagpuyuenr npu (2—1)" 8 passoncenuu
no crenenam z—1 Gynkyuu

1 (2 — gyt S 2
Ty z = x2 g
Sameuyanne. Ilpu x=1, a y=—1, 0 nonyuaiorcs GopMyan 1%

curHatypel u poxa Tomna anre6panyecKux MHOrooGpasuii COOTBETCTBEHHO.

§ 4. Bopau3Mbl pa3BeTBJIEHHbIX HAKPBIBAIOMIMX

IIycte Ha MHoOroo6pasuu Y pneficTByeT KOHeuHass NUKJHYecKas Tpylna
Z,. bynem npennoJsaraTb, 4YTO BHe MHOXKECTBA HEIOABHXKHBIX TOUYEK, ABJSA-
loujerocst nogMHoroo6pasuemM (He 06s3aTeJbHO CBS3HBIM) BellleCTBEHHOH
KopasMmepHocTu 2, pelictBue Z, cBoGoxno. Torna dakrTop MHorooGpasust Y
IO 3TOMY JAEHCTBHIO SBJSETCS TJaJKUM MHorooGpasueM X, a IpoeKuys
p: Y—X ectb pasBerBjenHoe HakKpbiTHe Hai X ¢ BeTBJEHHEM BROJb TOM-
MHOT000pa3usi HeNOABHKHBIX TOUek F.

Hama 3agaua cOCTOHT B BHIUMCJEHHH Kiaacca GOPAH3MOB KaK CaMCro
MHOroo6pasust Y B repMuHax kmaacca 6opauamMoB X ¥ HHBAPHAHTOB HOpMaJib-
HOrO TMyuyka v K [NoaMHoroo6pasuio F, Tak W KJjgacca OOpAU3MOB
[Y, p]leU.(X)®Q. (3necv u nasnee mHoroo6pasus F u p(F) oroxpect-
Bastores.) Ecan veU?(X) — kaacc KoOOpAN3MOB, NBOHCTBEHHBIH Kjaccy
60pAH3MOB, 3a1aBaeMOMy BJoxKeHueM F B X, To crnpaBeluBa

TEOPEMA 4.1. Kaacc xobopdusmos, dsoticrsennsui [Y, p], pasen

0
= —1g() el X) Q.

ﬂoxasaTe.anTBo. Ilyers py: Y,—>X w  p,: Yo—>X — n-aucranie
pa3BeTBJEHHblE HaKpblBawllne MHOrooopasue X ¢ BETBJEHHEM BHAOJb IOM-
MHoroo6pasusi F. Ilpeanonoxum, 4to HopMaJbHble nyuku F B Y, u Y, uso-
MopdHE, Torga kjaacc GopausmoB [Y,, p,]—[Y. p.] paBen kiaccy, 3ana-
BaeMOMY IIpoeKIHell MHOroo6pasust M, CKJIEEHHOro H3 AONOJHeHu# N, u
—N, OTKpBITHIX TPy6GuaThIX OKpecTHocTed F B Y, u Y, no usomoppusmy ux
Kpaes.

poexunu p,: N—N u p,: —N,—>—N, rae N — gononaienue X Tpy6ua-
TOH okpectHocTH F B X, 3amaior oroGpaxenue g: M—M, apaawolueecs n-
JUCTHBIM HakpbiTHeM. MHoroo6pasue M ckieeno u3 N u —N 0 TOXKJECT-
BEHHOMY H30MOp(}H3MY Kpaes.

JIEMMA 4.1. Kaacc 6opdusnos [M, gleU.(M)®Q pasen n[M, idl,
2de id — roacdecraennoe orobpascerte M 8 cebs.

HoxasarteabcTBo. Kaacc GOpAH3MOB OZHO3HAYHO ONpelessiercs
uncaaMu (Co (M)g'm, {M»), rae Co (M) =Cc; (M) i, (M), o= (i, ..., &),
a c,'(M) — Kjgacchl  UxKeHss ~KacarenbHoro nyuka M; meH® (M) 7t
$+2(iy+ ... +i,) =dim M. 3nech, xax o6bIuHO, (@, {(M)) — 3HaueHue KJac-
ca KOroMoJioruil Ha GyHIaMeHTaJbHOM LHKJIE.
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V1BepxKaeHHe JIEeMMBI CJAeIyeT U3 paBeHCTB: (Co(M)-g'm, {M))=
= (g% (co (M)ym), (M>) = (co(M)m, g.L{M»)=n(c,(M)m, (M), BepHBIX B
CHJIy TOTO, YTO g — HaAKpHITHE.

ITycts j: M—X — ecrecTBeHHOe oTOOGpaxeHHe, 3ajaBaeMoOe BJOKEHH-
eM N B X, torna [M, p]l=j.([M, g])=n([M, j]). TlockombKy OuUEeBHIHO
pasenctso [M, j] nymo, To [Y,, pi]=1Y2 p.].

Inst 3aBepilienust NOKAa3aTebCTBA TeOpPeMbl NOCTATOYHO [Jisl KaxKAOTro
nyuka § uag F Takoro, 4yTo £"=v, NOCTPOHTb Pa3BETBJEHHYIO HaKphIBalO-
myw Y, HOpMaJbHBIA TTYYOK B KOTOPOH K F ecTh §, W HalHTH Kaacc KoGop-
AM3MOB, IBoHCTBeHHBIH [V, p].

Iycts f: X—>CPY — oro6paxenne Takoe, uto [*(n) =E (1 — KaHOHHYe-
ckuit myuyox Hajx CPY, rue N — nocratouno GoJgbluoe). [dnas anreGpanue-
CKoro MHOroo6pasust Xy, 3aJaHHOTO OAHOPOAHBLIM IIOJHHOMOM CTENEeHH N U
He cofiepxkalero Touky (0, 0, ... 0, 1), KoppeKTHO omnpeaeneH npoo6pas
{*Xx, KoTOphbIil siBJIsSIeTCSl pa3BeTBJEHHBIM HakpbiTHeM Hax X. B oGosnaue-
HUSX Npeibyliero mnaparpada Kiaacc, ABOHCTBeHHBIH [f*Xw, p], paBeH
f*v(N, n). DoxasbiBaeMasi TeopeMa cJaenyeT u3 TeopeMmsl 3.1 u TOro, 4To
[*(g~" (ng(u)) =v.

3ameuanue Tak Kak MyyoK v SIBJASIETCS 7-Of TEH30PHOH CTENEHbIO
HEKOTOPOTO MyuKa, TO PSJ ¢ PAllHOHATbHBIMU Ko3DPunreHTaMu ‘

1 Pyl —
g (7 (g (e () e(v) 2 3 n
__(cpye n2—3;1—|-3 e(v) -
4 n

onpenessieT JeMeHT M3 KOJIbla IeJoYHCAeHHbX Kobopausmos U (F).
Cnencreue 1. Kracc xko60pousmos passersieHHol Hakpovisaroujels

Y pasen:

Xl [(g-1 (n-,; con ?’(27))0 F]’

ede ¢: U, (F)—U.— «ayemenrayusy».
INonyuenHble (GopMyJ/bl NO3BOJSAIOT HAXOAHTb 3HAYEHHS PalHOHAJIbHBIX
poros Xupue6pyxa Ha KJaccax 60pJAH3MOB Da3BeTBJEHHBEIX HAaKpbIBAIOLIUX.

Tak, HanpuMep, UMeeT MeCTO
Caencreue 2. 3nauenue poda T, , Ha Kaacce 6opOuzmos pasger-

8AEHHOL HaKpbLarouell ecTo

nTx,y ([X]) + E ai+1Tx,y ([ei (V) N F]),

i=0

20e a;—Koappuyuenmol npu 1 6 pasdnoxcenu no cmenenam t dyHkyuu

1 1
p A=t —yt—19"
1 1 ‘

1— ty)n—— 11— tx);‘_
9*
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B pane cayuaes ObiBaeT yROGHO 3amuceIBaTh (GopMyJbl IJsi Kaacca 6op-
JAM3MOB DAa3BETBJEHHOH HAaKpPHIBAKOIIEH B TepMHHAX HHBADHAHTOB HOPMAJb-
Horo myuka XK F B caMol pa3BeTBJeHHOH HakpeBaloulell. Ilockosbky
e(v)=g*(ng(e(t))), To u3 caencraus 1l nomyuaem

CnencrBue 1. Kaacc 60pduamos passer8ienHoil Hakpovl8aroujer
pasen

1 n
X — N F|.
)+ (5~ ) N
Cnegcrpue 2’ (Xupuedpyx). Ecau b;—rkosppuyuenmer npu t° & pasio-

gcerun no cmenenam t Qyurkyuu—t d+n"+a—n" , mo
' A+ ——0"

Sign([¥]) =nSign (IX1) + ] b Sign (fe! §) N F1).

=0
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