PA3/IOXXEHUE FPYNMNOBOX ANMEEPbI B CYMMY MATPUYHbLIX U TEOPEMA EEPHCAﬁﬂA
AnToH A. Knsauko

TeopeMa 0 pa3IoOXeHUHU IPYHIIOBOU aare6psl. /i mo6ou korearon rpynnsl G rpymmosas amrebpa C[G] m3o-

k
Mopgua npavoun cymme marpmwianerx aareop: C[G] ~ @ My, (C), rge k — 510 4mca0 HEM30MOPGPHEIX KOMILIEKCHBIX
i=1

npeacrasienur rpynnel G, a n; — 3TO PA3MEPHOCTH 3THUX MPECTABICHUH.

k
JoxkasaTteascTBo. Uzomoppusm ®: C[G] - @ M, (C) ycrpoen Tax:

=1

Z Qgg > Z ag01(9)s- .-, Z ag0r(g) |, THE @5 — BCe (HeM3OMOPQHLIE) HEPUBOLUMEIE IIPEICTABICHIAS.
geG geEG gEeG

fAcuo, 4To 5T0 romomopduaM. Ero aapo cOCTONT M3 TaKUX BIEMEHTOB, » . Q4g, 9T0 » agp(g) = 0 s 1060ro He-
geG geG
OPUBOIUMOTO MIPEACTABJICHUA (P, & 3HAYUT U BOOOIIE 1Js JH060r0 NpeacTaBIeHus ¢ (IOCKOIbKY J060€ IPeICTABICHIE
PaCKIAILIBACTCA B CyMMY HENPUBOAMMBIX, KAK MBI 3HAEM), TO €CTb, B Y4CTHOCTH, M PECyJIAPHOTrO IPEICTABICHAL
¢ = p oro BepHo. Ho Torga 0 = > agp(g9)ee = D ageq, U MBI OLy9aeM, 9TO BCE iy PABHBL HYIHO. SHAYUT, AP0
geG 9€eG
HyJaeBoe, u romoMoppusm P mabekTuBHBIM. HO TOrma OH u CIOPBEKTUBHBIN, ITOCKOILKY PA3MEPHOCTH COBIIAIAIOT:

k
dim C[G] = |G| = Y. n? = dim @ M,,, (C) (rae BTOpoe paBeHCTBO — BTO TEOpeMa O CyMMe KBAAPATOB PA3MEPHOCTEN
i=1

HEMPUBOIUMEIX NPEICTABJICHAN ). DTO 3aBEPIIACT TOKA3ATEILCTBO.

Caeacrsue. Jlurennas o6onoaka (p(G)) o6pasa renpusogumoro npeacrasieans ¢: G — GL, (C) xomewrnon rpynmer
coBmagaet co Bcern maTpuaHon aarebpor M, (C). (IlorumaeTe, Kak 5TO BHITEKAET U3 TEOPEMEL?)

OxkasriBaeTcs, uMeeT MecTo Oomee oomui ¢daxkt. HazoséMm s xkpatkoctu nogaaredpy II B marpuunon amnre-
ope M,,(C) menpusodumoti, eciu B npocrparcrse C" (cTOIOLOB BLHICOTHL 71) HET HEHYJEBLIX COOCTBEHHBIX MOAIIPO-
CTPAHCTB, MHBAPUAHTHLIX OTHOCUTENLHO Beex MaTpun u3 II (To ects Takux mognpocrpancts U C C", uro Au € U
aas Beex u € U u Bcex A € II).

Teopema Beprcanga. B M, (C) ects Toreko ojHa HeHy.TeBas HempuBouMas nojgairebpa — Besa aareopa My, (C).

HMokazareancrBo. llycrs II C M,,(C) — nenyneBas HempuBoguMas mogairebpa. 3aMeTUM, 9YTO HEIPUBOAUMOCTH
O03HAYAET, ITO

1) v 2 {Av | A € I} = C" gas xaxgoro v € C* \ {0};
2) v T2 {vTA|Ae T} = (C")T gus xaxgoro v € C* \ {0} (rae | 0603HAMACT TPAHCIOHMPOBAHUE U, COOTBET-
creenro, (C")T — »To MpPOCTPAHCTBO BCEX CTPOK [IWHEL 1).
Ilepsoe cBOMCTBO — 3TO (pakTHUECKU OnpegeneHue HenpuBoAuMocTu (nockoabky Ilv — oro Il-uaBapuanTHOE MOA-
npoctparcTeo B C"). [l1a JOKa3aTeTsCTBA BTOPOTO CBOMCTBA JOCTATOYHO 3aMETUTh, ITO €CTu ecad v ' II — 5To
cobeTrennoe Hemyaeroe moampoctpancteo (C*) T, 1o ero annyasmop {w € C* |v ' Mlw = 0} — sT0 cobeTreHHOE
uenyJesoe [[-unBapuanTHoe noaupocrpancrso 8 C".

ITar 1. Iloxaxewm, uro II cogepxur marpuy parra ogus.

IIycte T € II — HenysneBas MaTpuia MUHUMAJILHOIO paHra. llpegmonoxkwm, uro rk(7T) > 1, To ects cyuge-
CTBYIOT Takme BeKTOPH u,v € C", wro Tu u Tv muHEVHO He3aBUCHMBL BOCIONB30BABIINCH CBOKCTBOM 1), HAUAEM
marpuny A € II Taxyiwo, uro ATv = u. Hogupocrpancreo TC" (06pas oneparopa I') MHBAPMAHTHO OTHOCUTEIHLHO
oneparopa T A, MO3TOMY OHO COAEPKUT HEHYJEBOU COOCTBEHHBLIN BEKTOD M1 T A ¢ HEKOTOPHEIM COOCTBEHHBIM 3HAYE-
auem A € C. Torga marpuna (T'A — AE)T € Il mveer panr meHbmmil, 9eM PAHr MATpunbl 1 (IOCKOIBKY PAHT — HTO
pa3aMepHOCTHL 06pasa, o6pas oneparopa (I'A — AE)T cogepxurcsa B o6pase oneparopa 1, HO HE COBHALAET C HUM,
Tak kak oneparop T'A — AE mencteyer Ha o6pase omeparopa T He 6uekTuBHO). C IPYrol CTOPOHEI, DTa MaTPH-
ua (T'A — AE)T € II nenynesas, nockoabky (I'A — AE)Tv = Tu — AT'v # 0 u3s-3a nezaBucumoctu BekTopos Tu u T.
OTO IPOTUBOpPEYre C MUHUMAJAbLHOCTHIO PAHra Marpuust 1’ nokassBaer, 4ro I cogepxxur MaTpuily pasra oguH.
Ilar 2. IIycte B € Il — maTpuna panra OuH U, HAIPUMED, OATHI €€ cToxbern HeHymesou. Torga mo ceoucTsy 1)

1

0
Mul HaugéM B II MaTpumy Taxywo, 9To naTei cToaben maTpunsl CB umeer Bug | . |, npuuém maTpuna CB Toxe,

0

O9eBUIHO, IMEET PAHT OJVH, TO €CTh BCE €€ CTPOKM, KPOME IIEPBOY HyJIeBEE. BOCHOIB30BaBIIUCE Teneps CBOMCTBOM 2),
Mbl HangéMm B anrebpe II marpumy D, rakywo, uro marpuua CBD = Ej; (TO ecTh MaTpuna, y KOTOPOU IEPBHEIU
DJIEMEHT IEePBOU CTPOKW DABEH €IUHWUIE, 3 BCE OCTAIBHBLIC DIEMEHTHl HyJaeBhe). V3 Takol MaTpULBL yMHOXEHUEM
CJIEBA U CTIPABA HA MOAX0 gsmme MaTpuns n3 I1 (onaTs BOCIONBL30BaBIMMCE CBONCTBAMY 1) U 2)) MBI JIEMKO HOLY MM BCE
MaTpUYHBIE equHUNEL F;j, 8 M3 HUX yxKe JIMHENHBIMY KOMOMHAIIMAMY IIOJIYIUM BOOOIIE BCE MATPUIEL. DTO 3aBEPIIAET
IOKA3aTeabCTBO (KoTOpoe Mel nozammcTBoBaan y U.Tamsnepuna u I1.Posentans [Amer.Math.Monthly 87:10 (1980),
p.810]).



