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HAKPbLITUS B PELLIETKE
MHOTOOBPA3NN m~TPVYM
A. B. 3enkosn

Amnnoranusa: PaccmarpuBaiorcst BONPOCEI HAKPBITHI B peIIETKE MHOroo0pasmit
m-rpynn. JlokasaHo cyuiecTBoBaHHe HeabejleBa HAKPBITUS y HAUMEHbBIIErO HETPHUBH-
aJIbHOTO MHOroobpasmsi m-rpynin. IlokasaHo, 4TO CylIecTByeT HECUETHOE MHOYKECTBO
0-alNPOKCUMUPYEMBIX MHOI00Opa3nii m-rpyI, Kax/10e U3 KOTOPbIX UMEET KOHTUHYYM
0-alIIPOKCHMUPYEMBIX HAKPBITHI. B perreTke o-anmpoKCHMUPYeMbIX MHOIOO6pa3mil m-
rpynn HaiiZileHo MHOroobpasue, He MMeIOlliee B Heil HAKPBITHIl M HE3aBUCHMOIO Ga3uca
TOXKJIECTB.

KuaroueBble cjioBa: m-rpyiia, MHOrooOpa3ue, HaKPbITHE, PEIIeTKA.

1. BBeaeune

Hamomunm, uro m-2pynnot HaseiBaetcs napa (G, ), riae G sBisiercs {-rpynioi
" , ecTh yObIBarommii aBroMopdusM Broporo mopsinika G. Ha m-rpynmy MoKHO
CMOTPETb KaK Ha ajredpamdecKyio CHCTeMy CHTHATYPHI m = (-, e," L V. A, ), u
OYEBUIHO, ITO B ITOI CUTHATYpE M-TPYIIILI 00pa3yioT MHOTOOOpa3me. MHOKECTBO
MHOT000pasuit Bcex m-rpynn M sBJIsIeTCsl YaCTUIHO YHOPSIOIEHHBIM MHOYKECTBOM
OTHOCHUTEJIFHO TEeOPETUKO-MHOXKECTBEHHOTO BKJIOYeHHus. bosiee Toro, M ecth pe-
[IeTKa OTHOCUTEJIBHO €CTECTBEHHO OIIPEICJIEHHBIX OIIEPAIUil IlepecedeHust 1 00be u-
HeHUst MHOTO0Opa3uit m-rpynmn. TpuBnaabHoe MHOroOOpasue m-rpymnn &, siBJIsieTCs
nauMenbiuM ssemerntom M. B [1], B wacTHOCTH, I0Ka3aHO, 9TO MHOroOGpasue m-
rpynn ¢, omnpeJesseMoe TOXKIECTBOM Ty, — T 1, SBJISeTCA HAKPBITHEM &), U 9TO
MHOroobpasue abejieBbIX M-TIPYIII &, HaKpbiBaeT . MbI JI0KaXKeM CyIIeCTBOBa-
Hue HeabesieBa HakpolTus y ¢ (Teopema 2.1).

B pa6ore [2] na permerke MHOrooGpasmii ¢-rpymin L 6bL1 onpejiesieH aBTOMOP-
dusm BrOporo nopsiaka ¢. Hamomuum ompenesnenne sroro asromopdusma. Ilycrs
(G,>) — nekoropas f-rpymna. Yepes G* o6ozHauum (-rpylily, MOJYYCHHYIO U3
G myTem obpalneHus mopsijika. PacCcMOTPUM IIPOM3BOILHOE MHOrOOOpasue {-rpyrii
V ={G; |i € I}. Torma ¢(V) = {GF | i € I}. Ecu V = ¢(V), To V naseiBaer-
cst pesepcusvim. B pabore [1] oTMeueHo, UTO cHCTEMA TOXKJIECTB, ONPEIEISIONAast
PEBEPCUBHOE MHOro00Opasue, 3aJ1aeT HEKOTOPOEe MHOroodpasue m-rpymi. 3BecTHO
(cM., manpumep, [2]), uro MHOroOGpasue Bcex O-allupPOKCUMUPYEMbIX (-Ipyiil #Z pe-
sepcusro. CreioBatebao, ToxaecTro (y 1oz~ ly Ax) Ve = e 3amaer mHoroobpasme
BCEX O-AIMIPOKCUMUPYEMBIX M-TpyHil %,,. HazoBem mMHOroo6pasme m-rpymn 2 o-
annpoxcumupyemom, ecin X C Bpy,. JlokazaHo, 4TO permerka BCeX 0-aIlpOKCHMU-
PyeMBIX MHOroo0pas3uit m-rpyui Mgy, =~ COIEPXKUT HECYETHOE MHOYKECTBO MHOI000pa-
3uil, KaxK/10€ U3 KOTOPBIX MMEET KOHTUHYYM Pa3IHIHBIX O-AIMPOKCUMHUPYEMbBIX Ha-
kpbiTuii (Teopema 3.8). CyiecTByeT 0-alIPOKCUMUPYEMOE MHOrooOpasue m-rpyIiil
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Y, Koropoe He umeer B Mgy —HakpbiTuii (Teopema 3.11). Kak cuencrsue, ¥, He
nMeeT He3aBUCHMOro Gasuca ToxkaecTs (ciexcrsue 3.12).

Bce HeoOxoimMble CBEJIEHUs! 110 T€OPUM TPYII M PENIeTOYHO YIIOPSIOYEHHBIX
IPYII MOXKHO HafiTu B KHurax [3] u [4] coorBercTBeHHO.

2. HeabeneBo makpbiTue ¥

Paccmorpum rpymmmy
S = (a0,a1,b| lao, 1] = e,af = a, af =
2 = (@0, a1, ap,a1| = €,a9 = a1,07 = AQ ).

Ecma g € S, To ¢ npenacraBuM, IpuyYeM €IUHCTBEHHBIM CIOCOOOM, B BUIE § —
b*alat, k,m,n € Z. OTHOCUTETHHO JTEeKCHKOTPABUIecKOTO MOPAIKA, T. €. § > € <>
k>0wmk=0,m2>0,n>0, 5 asagercsa {-rpynmoii. Oupegeanm orobpakenne
@ : So — Sy o mpaBury

(9)p = b agmar™.

Torna (Sa, @) 6yaer m-rpymunoii. Ecin x,y € Sa, 10 [2,y] = ajaj ®, s € Z, u nosromy

([, yD)e = [y, z]. (1)

Tak>ke nmeem
2\ =2
(%) = o™= (2)
IIycts 2 = b2k“a6”a?. HerocpecTBeHHbIe BBIYUCTIEHUS JTOKA3BIBAIOT CIIPABEJIIN-
BOCTb CJICAYIOIIUX COOTHOIIICHUA:

(2(2)p Ve) A ((2)pz Ve) = e, 3)

(2(2)p vV e)* ((2)pz V&) MV |(2(2)e V&) P9 ((()pz Ve) M =e,  (4)
[((z(2)p Ve)p)(z(2)p V )| V [(((2)pz V e)g)((2)pz V €))| = e. (®)

IIycrs ¥ = vary,((S2,¢)). W3 coornomenuii (1)—(5) momaydaeM ciemyromue
TOXKJIeCTBa, s .7 :

)
)

[xvy]* - [y,‘T], (6)

xz =72, (7)

[z, 91l Az, yl, 21l A (224 V €) A (242 V €))
V[(zzx Ve) ((zez Ve) YV |(224 Ve)* ((ze2 V)Y
V(222 Ve)u)(zze Vo))V (22 V e)u) (22 Ve))|) = e (8)

[Ipeauosioxkum, aro Heabenesa m-rpyuna (G, ) npunaiiexur . Mbl noka-
keM, ur0 (G, +) COIEPKUT M-NoArpyuiLy, m-uzoMopduyio (Ss, ¢). Xopoio ussect-
HO (cM., HAanpuMeD, [4, Teopema 12.6.1]), uro G Kak {-Tpymnma comepKuT {-TIOATrpyIIITy
H, t-uzomopduyio Sy. Oroxzaecrsum H u Sy. Ilosnaraem B (6) = ag, y = b. Toruna
[ag, b]« = (aglal)* = [b,ag] = aoafl. Tak kak [ag,b] Ve = aalal Ve=aj, TO

(a1)« = [ao,bl« Ae = apa;* ANe =aj .

AHAJIOTHYHO MOYKHO TIOKa3aTh, 4To (ag)« = ag . Ecou bb, = e, 10 (Sa, «) Gyzer
uckomoit. Ilycrs bb, # e. Torma amement bb, we cpaBuuMm c e. [eficTBurennHo,
ecim, Hanpumep, bb, > e, To b’ = b,b > e. Ucnomb3ys (7), uMeeM HpoTHBOpEYHE:
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bb,bb = bb~2b = e > e. Ilosromy anementer d = bb, Ve, ¢ = b,bV e cTporo
nostoxkurenbusl. Ilomarag 8 (8) x = z = b, y = ag, HosydaeMm

d=d>=c, d=c"=d d,=d', c,=c', dlec
IMycrs w(z,y) — upoussosbHoe rpyumnosoe cjioo. C yduerom (7)
W(ba, b) = Dby + ... - bby - b mm w(by,b) = byb- ... bbb, s €Z.

3ameTum, 9TO

(bby) "t =007 = 0,027 = b,b

U TIO3TOMY

bb. = (bbs V €)(bb Ae) = d((bbs) P Ve) t =dc .

Cnenosarensno, w(by,b) = d¥c*b%, k € Z. Iyers wy(z,y) = d"c™"b" — 3nadenme
rpyumnosoro cjiosa wi(xz,y). Tak kak b > d, b > ¢, 10

w(by,b), ecam s >n,

w1(b*7b>7 ecau n > s,
w(by, b) V wi(bs, b) = drc™kbs,  ecnmn =s, v >k,

dfeTb®, ecimn=s, k>

Taxkum obpazom, ecint W(ZLy,Z) — HEKOTOPOE M-TPYHNoBoe cjioBo, TO W(b.,b) =
d*cb®, k,r,s € Z. CiemoBare/bHO, M-TPYIIA, MOPOXKICHHAS SJEMEHTOM b, m-
uzomopdua (Sa, ).

Iycrs (G,>) — mekoropas (-rpynna. Yepes G* o6o3Hauum (-rpyiiry, HOJLy-
yenHyo u3 G myrTeMm ofbpalleHus Hopsiika (3TOT mopanoK OyiaeM 00603HAYATH de-

pe3 g) OTHOCHUTEILHO KOODAMHATHOIO IOPsIIKa OpsiMoe npousseserne G x G*
apigerca (-rpynmoii. Iycrs (z,y) € G x G*. Onpenenum orobpaxkenne Exch :
G x G* = G x G* no upasuiy (x,y) Exch = (y,z). Torma mapa (G x G*,Exch)
Oyuner m-rpyumnoii. B pabore [1] mokazano, 4ro eciau muorootpasue (-rpyuma V
pesepcuBHo u V. = var,({G; | ¢ € I}), T0 coorBercTByIONIee MHOroOGpasue m-
rpynn V,, pasao var,,({(G; x G¥,Exch)}). WssectHo, 910 MHOrOOGpa3ne abesieBbx
(-rpynn &/ PEeBEPCUBHO U HOPOXKIAETCS €CTECTBEHHO YNOPSJIOYEHHON aJInTHBHOM
rpynmoii nenbix guced Z. CrenoBaresbHo, &, = var,((Z x Z*,Exch)). Paccmor-
pmm z = (1,1) € (Z x Z*,Exch). Torma (z%)Exch = (2,2) # (=2,-2) = 2% u
nosromy Toxkzecrso (7) mapymaerca Ha (Z x Z*,Exch). Takum obpazom, &7, He
cozepkuTed B .. fcHo, uto £ C .. Tem caMmbiM JI0Ka3aHa

Teopema 2.1. Muoroobpasue . siBjisiercst HeabeJIeBbIM HAKPBITHEM MHOT000-
pasusi m-rpymi 5 .

3. HakpseiTusa B pemerke My

Besikoe MHOr00Opa3ue 0-anmpoKCUMUPYEMbBIX {-IDYIIIT OIPEIeIISIeTCsl CBOUMU JIH-
HEWHO YTOpPSIOYEeHHBIMU IpynnaMu. Kak yxke 0oTMeYasioch, MHOrooOpasue BCeX O-
AIMIPOKCUMUPYEMBIX £-IPYI % peBepcUBHO. V3 3TOro0 cjiejyer, 4To BCSIKOe MHOT000-
pasue 0-alpPOKCUMUPYEMbIX M-TPYIII oupeeisercs rpynnamu suja (G X G*, Exch),
COJIEPKAIIUMUCS B 9TOM MHOroobpasuu (31ech G — JIMHEHHO yHOPsiJIOYeHHAsT TPYII-
na).
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Jlemma 3.1. Ecim H — m-ugean m-rpynnbt (G X G* Exch), o H = (A x
A*,Exch), rne A — {-uneas (-rpynmsr G.

JOKABATEJBCTBO. Tak kak H sasigerca u f-unmeasom, to H = A x B*, rue
A, B — BoinykJjble HOpMasbHble (-nioarpynnsl G. U3 toro, uro H ecth m-ujead,

1. e. (H)Exch = H, caenyer, yro A x B* = B x A*, u nosromy A =B. O
[IycTb ¥, %2 — NpOW3BOJIbBHBIE MHOTOOOPA3USI 171-TPYIIIL.

Caencrue 3.2. Ilpexgmnonoxum, aro (G x G*,Exch) € ¥, V ¥%. Torga (G X
G*,Exch) € ¥4 mwin (G x G*,Exch) € 75.

JOKA3ATENBLCTBO. Ilo npemoxkenuto 1.1 paborst [1] B (G x G*,Exch) cye-
crBytor Takne m-uneassl X, Y, aro (G x G*,Exch)/X € 71, (G x G*,Exch)/Y € ¥,
uXNY =e. Iomemme 3.1 mm X =e, mm Y =e. O

JIemma 3.3. I'pynmsr (G x G*,Exch), (G* x G,Exch) m-uzomopdHsrI.

JIOKABATEJBCTBO. Ilycts x = (g,h) € (G x G*,Exch). Ilpamas nposepka
[IOKA3bIBaET, 4TO OoTODpaykeHue T, onpejensemoe npaswioM (z)7 = (h,g), Oyuer
uCKOMbIM. [

Jlajiee M3y4aroTCs TOJBKO O-AlIPOKCUMUPYEMble MHOIM0OOpa3usl.

IIycts B € R, 8 >0, 8 # 1, — (b)-GeckoHeuHas IUKIMYECKas Ipynna 1 A —
MOJrPYIIa aJJIMTUBHON I'Pymibl R JIeiiCTBUTE/IBHBIX 4YKCesl Takasl, 4ro A = A.
Yepes Bs obosnaumm norynpsamoe npoussesenne (b) u A, e a® = Ba st moboro
a € A. Jloboit sement g € Bg eMHCTBEHHBIM 00PAa30M IPEJICTABUM B BUJE NAPHI

g = (bk, a), k € Z, a € A. T'pynna Bg ABIsieTCs JIMHEHHO yIOPSJOUEHHON IPYIIIOi

OTHOCHUTEJILHO JieKCHKorpaduieckoro nopgika. Ilycrs 2t € Q, ¢ > 1 um > 0,

n > 0. Paccmorpum Toxk1ecTBO

(UL, gl YA Nz, ™) eyl
-1 —m
ALz M EVIDA 2, ™) 2,8 = e (9)
Jlemma 3.4. Toxzectro (9) Bepro na rpymie (Bg x B, Exch) Torga n rospko
Toraa Korga 3 > % i 3 < %

JOKABATENBCTBO. Ilycrs ,y, 2,t € (Bg x Bj, Exch). Torna

1z, yll = (e, [al), (e, =[a’])), [z, 2] = (e, [al), (e, —[al)),
2|Vl = (6%, a1), (b7%,a2)), |2V [t] = (07, a3), (b7, as))

(3mech |a| o3rawaeT OOBIYHBIN MOILYITH YnCaa ). MOXKHO CIMTATE, ITO KOMMYTATODBI
HEEeIMHUYHBI U Jucyaa k, s, r,l 6onbine aynas. Torma

(el = (e phala, (e~ 2121) ),

e (O )]

Hpeanonoxknm, uro 3 > 2 > 1. Torga f¥nla| > m|a| u nosTomy (9) BEIONHEHO

R
Ha TiepBoii Kommonente. Takwxe mveem —('n|a| < —mlal, ato Brewer —Bn|al >
—m|a|. CrenosaresnsHo, (9) BEpHO Ha BTOPOHl KOMIIOHEHTE, U TEM CAMBIM CJIydail
8 > ™ pacemorpen. Caydait § < 2 paccMaTpuBaeTcss aHAJOIUYIHO.
n m



HaxppiTust B permerke MHOroobpasuii m-rpyIit 77

[Tycrs 7= < B < . HemocpescTBeHHBIE BEIYUCIICHHS TTOKA3BIBAIOT, 9TO B 9TOM
cay4ae (9) napymaercst upu & = z = ((b,0), (b,0)), y =t = ((e,a), (e,a)),a > 0. O

Hyers Vg = vary(Bg), V; = var,(Bj). Torma mmoroo6pasne (-rpynn Vg = VgV
V5 pesepcusno u Vg = vary(Bg, Bj). I'pynma T = R\ (b) siiisterca e/ IeKUHI0BbIM
nonosiHeHneM Bg 1, KaK XOpPOIIO H3BECTHO (CM., Hampumep, [5, memma 10, c. 29]),
Vg = vary(Ts). Taxum 06pa3oM, HCIOIL3YS JIeMMY 3.3 U CIeACTBHE 3.2, IMeeM

Vg, = var,,((Tp x T, Exch), (T x Tg, Exch)) = var,,((Ts x Tj, Exch)).
3ajaum MEOTO06pasne -rpymi V' ToXKIeCTBOM

(e, gD A e, gl )Lz, 91~ = e

Torna muoroo6pasue (-rpymu ¢(V') 3amaercsa TOXKIECTBOM
(UL, D =MD Az, 8][4 2, 6] = e

CuretoBarenbHo, pesepcuBHOe MuOrooopasue -rpynn ¥ = V' V ¢(V') oupezensiercs
TOXKJIECTBOM

(UL DA (Ll ), 1 =4 A AL DD A2, 1), 8174 = e
(10)

Yepes ¥, 0603HaunM MHOr00Opasue m-rpyiil, oupeiessemoe (10).

Kak o0bruno, g ~ h o3Hadaer, 4ro 3jieMeHTHI ¢, h {-rpynnbl G apXumMe0BO
9KBUBAJIEHTHBI, a ¢ 3> h — 9IT0 ¢ MHOrO OoJIbIne h.

Mycrs 2,y € G u [x,y] # e. Ipeanonoxum, 9T0 CKAIOK BBIITYKJIBIX HOAIPYIIL
A = B, oupegessieMblii [z, y|, ”HBAPHAHTEH OTHOCUTEJILHO COLPSIKEHUS JIEMEHTOM
|z| V |y|. Pacemorpum B (G X G*,Exch) m-nogrpyuny H, nopoxienunyo (|z| V
lyl, |z] V |y|), (A x A*). Tlogrpymna Hy = (B x B*,Exch) ssasiercs m-uneanom H,
u H/Hy = Hg(gy) = (Bg(a,y) ¥ BE(I,nyXCh) g ogxopsimero 3(x,y) # 1.

JIemma 3.5. Ilycrs (G x G*,Exch) yuosiersopsier ycioBusim:

1) roxaecrso (9) Bepro Ha (G X G*,Exch) npu m = 3,n = 1,

2) JIIsT BCex IpyIHIl Hg(y,y) BpIIOIHACTCT MU Bx,y) > 5, mm f(z,y) <

Torga (G x G*,Exch) € U,,,.

JIOKABATEJNBCTBO. Iycrs x = (21,22),y = (Y1,¥2), 2 = (21,22), t = (t1,t2) €
(G x G*, Exch). IIposepum BbinosHnMocts (10) Ha nepBoit komnonenTe. BoamoskHb
CJIEJLYIOIIHE CILyYaH.

1. Ckauku BBIIYKJIBIX HOJATPYIII, ONpenesasemble [z1, y1], [21, t1], HenHBapUaHT-
HBI Ipu conpsizkeruit |21 |V|y1 |, [21|V[t1|. Torma s ey yemosus 1 wmn |[x, yy |12V
> |21, ]|, wmm |[z1, 8] VDT > (21, 1], uro Breuer pmommuMocTs (10).

2. [y, m][ Ml ~ [z, ], [z, ] ) P2 VIED ™ < 21, 1]]. B srom cayuae
CKaYOK BBILYKJBIX HOArpyn A = B, onpezaenseMslit [¢1,y1]|, HHBADHAHTEH OTHOCH-
TeTLHO CONPszKeHust dmemMentoM |21 |V |y | m Torma |[z1, y1 |15 VWl > |[21,1]]3. Cire-
71 [V]y1

1
5

_— —3
J0BaTeNIbHO, B Tpymie Hg(,, o) uMeeM |[x1, y1]| | > |[x1,v1]| , u mosTomy B cu-
gy yenosus 2 B(x1,y1) > 5. Takum obpasom, |[x1, yi][# VW > |21, y1]|*|[z1, v1]|v,

rie v € B. Tosromy |[z1, y1]|P* Vvl > |[z1,11][%, 1 Bee mokazamno.
3. |[z1, yalll o VIl < ([, ], [z, ]I MIEDT 2, 8.

A [z, gl Vel ~ (g, yall, (2, 0] )0 VIEDTE < 2, 4],
Cuyuan 3, 4 paccMaTpUBAIOTCs [0 AHAJOTUU €O ciydaeM 2. JlokazaTeabcTBO

JJIA BTOpOfI KOMIIOHEHTHI aHAJIOTUYHO. [
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Hyers 3 < B <5 ux,y € (Bs x B, Exch). Torna

|[£E,y]| - ((67 |a|)7 (67 7‘a/|))a “T| v |y| - ((b|k|7a1)7 (b7‘5|7a2))'
[pemonozkum, uto [z,y| # e. Torma a + a’? # 0 u k? + s% # 0. Tostomy
z = |[$7y]|(|[$7y]| EXCh)_l - ((670)7 (67 _C))7 c= |a| + |a/| >0,
= (Jz| v [y (| v [y]) Exch) ™! = ((b",a), (07", a)), 7= k] + s,

527" -1
ﬂr

Pacemorpum ™ € Q, m > 0, n > 0, Takoe, uro * > 3. Torya

c>0.

h = 2'(2") Exch = ((e,d), (e,d)), tmed =

s [ 2
(JR*(B" v ) 1™ = {EE B>n (<5 S))( v zﬁ:if

Tax kax n(5—3)8d < m(5—f)d, B srom cny4ae na (Bg x B, Exch) sbirosnmeno
TOXKIECTBO

(Jht (A" v B2) 7YV RE (R Y B2) 7Y™ = (R (Rt ) (11)

Jlemma 3.6. Ecom 3 < ™ < 3 <5, To Toxecrso (11) napymaercst Ha rpyue
(Bs x Bg, Exch).

JIOKABATE/ILCTBO. IIpsiMble BBIYUCIEHUSI MOKA3LIBAIOT, YTO B ITOM CJIydae
(11) napymaercs upu = = ((b,0), (¢,0)), y = ((e;a), (e,0)), a > 0. O

ITpengoxxenne 3.7. Muoroobpasue m-rpymi V,, uMeeT KOHTHHYYM HAKDBI-
Tuit B permerke Mg, .

JOKABATENLCTBO. Ilycrs 3 < 5 < 4. Ilosmaraem Z3 = ¥, V ¥g . Tak kax
8 <4, 10 (T % Tg,Exch) ¢ U, u nosromy ¥,,, C Z3. Ilpeamonoxum, 410 CyIe-
crByeT MHOroobpasue m-rpyun £ takoe, aro W, C & C Z3. Ilockonbky £ — o-
AlIIPOKCUMUPYEMoe MHOTroobpasue, cymiecrsyer m-rpynua (G x G*, Exch) € 2\ ¥,,
ITo caepcrsuio 3.2 (G x G*,Exch) € ¥g . Ilo nemme 3.4 Toxgectso (9) mpu m = 3,
n = 1 Boimonueno B g u mostomy Ha rpynue (G x G*,Exch). Pacemorpum rpym-
ny Hpg(y,,) Ana nomxonamux x,y € G. B cuny jemmbr 3.3 MOXKHO CYHTATh, 9TO
B(z,y) > 3. Ilo nemme 3.4 f(z,y) > B. Ecmu B(z,y) = B, to & = 23, uro
[IPOTUBOPEUUT HAIEMY IIPEANOJIOKeHnI0 0 MHoroobpasuun £ . Iycrs B(x,y) > 5.
Torna cymecrsyer ¢ € Q rakoe, uro S(z,y) > q > [. Jlemma 3.6 rapanrupyer,
uro B(z,y) > 5. Takum obpasom, rpyuua (G x G*, Exch) ynosiersopsier yciousim
jgemmsl 3.5, n nosromy (G x G*,Exch) € ¥,,,, uro HeBo3moxkHO. Urak, %3 aBis-
ercss HakpbitueM V,,. U3 smemmbr 3.4 caemyer, uto juist pasiauasbix (3,5 € [3,4)
MHOroobpazust m-rpyun Zg u 2 Taxxke OyLyT pasaddHbl. [J

Paccemorpum 4 < o < 5. Ecan « siBjistercst palfioHAJIBHBIM 9HCJIOM, TO OIIPeIe-
JIIM MHOroo0pasue m-TpyII \I/am ¢ HOMOLLLLIO roxectsa (9). Ecin ke o uppanu-
OHAJBHO, TO @ = sup{ = i > 4. B srom ciyuae ¥, 3a1a1mm

i

cucremoit Toxkects { P}, rue Ka}K,ZLOG o Honyquo n3 (9) 3amenoit m HA M; U N
Ha 7; COOTBETCTBEHHO.
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Teopema 3.8. Kazx/oe uz MmHoroobpasuit ¥, = uMeeT KOHTHHYYM HAKDBITHIL B
Mg, , 1 Bce OHH pa3/IMIHBL.

JTOKA3ATEJ/IBCTBO C COOTBETCTBYIOMIMMI U3MEHEHUSIMU IOBTOPSIET JT0KA3ATE b
cTBO TpejioxKenus: 3.7. [

[TycTb MHOrOOOpa3ue (-rpyi ¥ 3ai1aeTcss CUCTEMOI TOXKIECTB:

[yl v e, gl ) eyl 72 A eyl PV (e, yl 1)z, ] 72

AL gl Lyl ) Ll A L gl YD ] ™) e, ]~ = e
(12)

(m,n — HarypaJsbHble ducia; m,n > 2).

1o mHOroobpasue seejeno H. 4. Mensenesbim B [6]. B paGore [7] mokasano,
qro muOrooOpasue ¥ pesepcusHo. IlosTomy cucrema (12) ompenesser MHOroo6-
pasue m-rpynn ¥,,. B rpymnne Bg mis xaxkmoro k € 7Z paccMOTPUM HOAIPYIILY
Bgr = (b¥)AA. OTHOCHTEIHLHO MHIYIMPOBAHHOTO MOPSIKA Bgr aBnsercs nuneitno
ynopsouennoit rpymmoit. Hyers Wgr = var,, ((Bgr X B;k,EXCh)). U3 nemmbr 3.4
ciejtyer

Jlemma 3.9. Ecim k # 1, o Yg C Wg, .

Jlemma 3.10. /[l jmoboro 3 m-rpymia (Bg x B, Exch) ne npunasiexxut ¥y,

JIOKA3ATEJIbCTBO aHAJOTHYHO JIOKA3aTeIbCTBY JeMMbl 12 B [5, ¢. 35]. O

Teopema 3.11. Mnoroobpasue ¥, He umeer HaKpoITHii B perrerke Mg .

JIOKABATEIBCTBO. IIpeamnonokum mpoTusHoe, U mycTh ¥ ,, — HaKpbITHEe %))
B pemerke Mg, . Torma cymecrByer m-rpymma (G x G*, Exch) € ¥, \ ¥,. ITosromy
Haiimyres * = (z1,22), ¥y = (y1,v2) € (GXG*, Exch) u mHarypaibHbe qucaa m,n > 2
TaKue, YTo

D (I, 911V s gl 91172 > ey [l yl12 Vs gl gl 72 > e

2) ([, yl[l=M [, ] )2, w117 > e [yl VDT v [z, y] ™) 2, 9]~
> e.

Us 1, 2 carenyer, uro [z, y1 ][ V1]~ |2y, ]| won [[2, o [1721V 192 ~ [, o] .
[osromy Hp(y,,y,) € Y o WIIH Hg(zy,y0) € Y . IlycTnb Hgz,,41) € Y m. Tlo nem-
Me 3.10 Hg(g, yy) & Vm 1 TEM caMbIM

Varm(Hﬁ(xlyyl)) V Y = 77” = Varm(Hﬁz(zl’ylﬂ V Yo,
9TO TpoTuBOpednT Jemme 3.9. [
Caencreue 3.12. Muoroobpasue ¥, He HMeEET HE3aBHCHMOIO 0a3mca TOXK-

JIECTB.

JIOKABATE/IBCTBO. QueBujno, uto ¥, C %y, 1 nodromy mno teopeme 3.11 %,
He uMeeT KOoHeJHOro basuca Toxkzects. U3 [8] ciemyer, 9ro ¥;, He uMeer HE3aBUCH-
MOT'0 DECKOHEYHOIo Oas3nca ToXKjaecTs. [

Aprop BeIpazkaer biaromapHocTh yieHaMm «Algebra and Logic Group» YHusep-
curera CackeTdeBaH 3a NOJJEPKKY U MOCTEIPUUMCTBO BO BPEMS €0 BU3UTA.
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