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Beino

Onpegenexue.

O6o3HaunM npocTpaHcTBo Beex dyHkumii G — C yepes CC.
PyHKumnto Byaem HasbiBaTb LEHTPasbHOMN, €CAN OHA MOCTOSIHHA Ha
KJlaccax COMPSIKEHHOCTW.

(f.h) = (& Xgec f(&)hg)  f.heCC

Teopema (CBOCTBO OPTOroHAILHOCTM XapaKTepoB).

MycTb p u ( — HENPUBOANMbIE KOMTMIEKCHbBIE MPEACTaBEHNS
1, ecnmn p = (;

rpynnel G. Toraa (xp, X¢) = 0, ecnn p 2 ¢
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Ob603Ha4eHne.

Myctb I — ueHTpanbHas yHKUMs Ha KoHedHol rpynne G n nycTb
p: G — GL(V) — komnnekcHoe npegcrasneqne. ObosHaumm qepes
¥(p,T) onepatop V — V, onpegenenHbiii no npasuiy

(o, T) =2 gcc T(8)r(8)

I'Ipep,noerMe. Ecan P — HENPMNBOANMOE NpeACTAB/IEHNE, TO

. G
'1/,7(pg r) = \id, rae A= %(X{)v r)

HokazatenbctBo. /imeem

p()0(p. Do(g) ™ = ple) (Lhec T()o(R)) plg) ™ =

= hec T(M)n(g)p(M)p(g) ™t =X hec T(h)p(ghg ™) =

= Zghg*leG Wp(ghg_l: ZsEG r(gilsg)p(s) =
= ZSGG r(S)p(S) = ¢(Pa r)'
Takum obpasom, p(g)w(p,T) = ¥ (p,Np(g). Mo nemme Lllypa

¥(p,T) = Aid.




Mpopon>keHne gokasatenscrea. A = X‘CZL)(X,), )
fl

Axp(e) = A dimV =tr(Xid) = tryp(p, ) =

—tr (LpecT@)0(8)) = Xyec T(@)tr ple) =

=Yg T(&)xo(8) = |Glig Xgea T(€)x0(g) = 1GI(xp, T)-

_ 1GI(xp,N)
xp(e) -

MNonydaem A

Cnepctsue Ecim (x,,, ) = 0 ans Bcex HenpuBoOAUMBbIX

xapakTepoB koHeuHol rpynnel G, To 1(p, ) = 0 gns noboro
NpeAcTaBieHUs p.

dokasatensbcTtBo. [lo Teopeme Mauke ntoboe npeacrasneHme
rpynnbl G ABNAETCS NpsAMON CYMMOUi HEMPUBOAUMbIX

p=mip1&®...d msps. Torpa ¥(p, ) = @i, mivo(pi,T) = 0.
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Teopema. XapakTepbl HEMPUBOAUMbIX KOMIMJIEKCHbIX

NpeacTaBfieHnii 0bpasyoT OPTOHOPMUPOBaHHbI Hasuc B
MPOCTPAHCTBE LEHTPasIbHBIX (OYHKLMIA.

Jdoka3aTenbcTBo. Mbl 3HaeM, 4TO xapakTepbl HEU30MOPdHbLIX
HEMPUBOANMbIX MpeacTaBAeHuli opToroHanbHbl. Hy>xxHo nunuib
[0Ka3aTb, 4TO OHM obpasytoT nosHyto cuctemy. [ns storo
[OKaXKEM, YTO €C/N LieHTpanbHas OYyHKLUUA OPTOrOHasIbHa BCEM
HEMNPUBOANMBIM XapaKTepam, TO OHa HyneBasi.

Mycte ' — uenTpaneHas dyHkUma Takas, 4To (X,, ) = 0 ana scex
HenpuBoANMLIX p. Torga ans noboro nNpeacTaBieHnst o onepaTop
(o, T) Hynesoii. B 4acTHOCTM 3TO BEpHO ANS PErynsipHOro
npeacrtaenedust o: G — C[G]. Basuc rpynnosoii anrebper C[G]
obosHayum yepes {uy | g € G}.

Nmeem 0 = ¢(0, M) (ue) = dec M(g)o(g)(ue) = dec M(g)ug

3nauut, I(g) = 0 ans Becex g. To ects [ = 0.
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Cnepacteue. Konnyecteo Hen30MOpP@HbLIX KOMMIEKCHBIX

npeacTaBfieHunii rpynnbl G paBHO KOJMYECTBY K1acCoOB
conpsi>xeHHocTu B G.

[JokasaTtenbcTBo. Pa3mepHOCTb NPOCTPaHCTBa LIEHTPasibHbIX
pyHKLUI paBHO KOIMYECTBY Kiaccos conpsikeHHocTn B G. C
ApYroli CTOpOHbI Pa3MePHOCTb MPOCTPAHCTBA LiEHTPasIbHbIX
pyHKUM paBHO MOLHOCTM Ba3nca, TO eCTb KOJIMYECTBY
HENPUBOANMBIX NPeLCTaBNEHWIA.

MNpepnoxxeHne. Kaxxgoe HeNpMBOAMMOE KOMMIEKCHOE

NpefAcTaB/iEHNE p pa3MePHOCTM n rpynnbl G BXOAUT B perynsipHoe
NpefCcTaB/iEHNE 0 C KPAaTHOCTbLIO N.

HokasatenbcTBo. KpaTHOCTb BXOXKAEHUS p B 0 PaBHO (Xo, Xp) =
= LS, 6 xo(8)x,(8). Ho npu g # e onepatop a(g) we
OCTaBASIET HU OLHOrO BEKTOPA Up HAa MecTe. 3HauuT, X,(g) =0
npun g # e. Mpn atom x,(€) = |G|. Monyyaem

(XaaXp) = \%||G‘Xp(e) = Xp(e) =n.

v

lalicbynnun Ceprein AnekcaHgposuyd Jlekuns 18.




Teopema. lMycTtb p1,. .., px — BCE HEN3OMOPHbIE HEMPUBOANMbIE

KOMMEKCHbIe npeacTaenenmns rpynnsl G. Mycte pasmepHocTb
NpeAcTaBneHns p; pasHa n;. Toraa n3 + ...+ ni =|G|.

OokasatenbctBo. Mol 3HaeM, 4To 0 = n1p; D ... D Nk pk-
MNonyyaem
|G| =dimo = nidim p1 + ...+ nedim p = n2 + ...+ n3.

KomnnekcHble npeactaeieduns Ss.

|S3| =6 = n?+ ...+ n2. Mpu 3Tom, Tak Kak |S3/S5| = 2, ecTb aBa
OflHOMEPHLIX NpeAcTaBiaeHuns rpynnbl S3. Jlerko Buaetb, 4T0 3T0
TpuBManbHoe npeacTasnenune (Bce nepexogut B 1) 1 3HakoBOE
(4eTHble nepecTaHOBKM nepexoasT B 1, a HeveTHble — B —1).
Monyyaem, 4TO €CTb ewe POBHO OAHO ABYMEPHOE HEMPUBOLUMOE
npeacraeneHue. Mol 3HaeM, 4To y S3 eCTb HenpueoauMoe
npeacTaB/ieHne, noay4eHHoe ns nsomopdusma Sz u Ds.

3ameTumM, 4To B S3 €CTb pOBHO 3 KJjlacca COMPSIXKEHHOCTH.
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KomnnekcHble npegcrasieHus Sy.

|Sa| =24 =n? + ...+ n2. Mpu atom |S4/S4| = 2, n 3HaunT, y Sy
€CTb POBHO 2 OAHOMEPHbIX NPEACTaBAEHUS: TPUBUASILHOE 1
3HakoBoe. [pu 3Tom 22 eAnHCTBEHHBIM 0DPa30M pacKnaAbIBaeTCs
B CYMMY KBafipaTOB LiefbIX Ynucen > 2, a UMEHHO

22 =22 + 32 + 32 3HauuT, y Si €cTb 2 OfHOMEPHBIX, OfHO
[OBYMEPHOE 1 [1Ba TPEXMEPHLIX HEMPUBOANMBIX KOMMIEKCHBIX
npeactasneHuii. [syMepHoe HenpuBoauMoe nNpeacTasneHne Sy
NOJIy4YaeTCst Kak KOMMO3MLUS CHOPBEKTUBHOMO roMomMopdusma

S4 — S3 N HEMPMBOAMMOrO ABYMEPHOrO NpeAcTaBsieHunst Ss.
TpexmepHble NpeaCcTaBAeHUs MOMYHaOTC U3 TOro, 4TO Sy
n3oMopdHa rpynne cUMMeTpuli NpPaBUALHOIO TeTpasapa u rpynne
BpaLeHnii kyba. (Hago nposepuTb, 4TO 3Tu npeacTaBneHus
HeNpuBOAMUMbI 1 He n3oMopdHbi!)
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TeH30pHOE NMpon3BefeHNE NPEACTaABAEHNIA

Mycts p: G — GL(V) — npeactaenenue rpynnei G. U nyctb
¢: G — F* — ogHomepHoe (MaTpuuHoe) npegcrasnerne. MoxHo
paccMoTpeTh npeacTasnerne p @ (: G — GL(V),

p@C(g) =((g)r(g)

MpeacTaBnenne p @ ¢ HEMPUBOANMO TOrAa U TOJILKO TOTAA, KOrAa
HeNpUBOAMMO MpefcTasieHue p. B camom gene, onepatopbl Te xe,
TOJIbKO YMHOXEHbI Ha Yncna. [osTomMy nHBapnaHTHbIE
MOANPOCTPaHCTBA OAMHaKoBLI. [1pu 3TOM X ,e¢ = XpX¢ = XpC.
Takum 0bpa3om TeH30pHOE MPOM3BEAEHIE HA OJHOMEPHbIE — 3TO
cnocob nosnyu4nTb N3 OAHOrO HEMPUBOAMMOTO MPEACTABIEHNS
HECKOJIbKO TO XK€ Pa3MepHOCTM (BO3MOXHO N3OMOPHbIX).
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