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NMpeacraBneHuns cummerpudeckux rpynn |

0. M'pynnoBas anrebpa (HanomuHatue). I'pynnosas anzebpa k|G| rpynmbt G — 910 BEKTOD-
HO€ IIPOCTPAHCTBO ¢ OA3UCOM €,, 3aHyMEPOBAHHDBIM dJIeMEeHTaMI IPYHIbl G, I YMHOXKEHHEM,
38/]aBAEMBIM IIPDABUIIOM €€, = €pg.

[Ipecrasienne rpymmer HaJL ojeM k — 1o ke camoe, 910 k[G]-Mmoyias. B gacrroctn, k|G| —
upezcrasierne rpyuisl G (peeyasproe npedcmasaenue). B 310 npejcraBieHne BXOIAT BCe
HEIPUBOJMMbIE; MOJKHO CKa3aTh U TOYHEE:

ce = g vimv

VelrrRep(G)

C apyroit ctoponsl, Kak anrebpa C[G] sBiisiercst IpsMOil CyMMO# MaTPHIHBIX:

ClGl=2 P EndeaV:
VelrrRep(G)

Kak cnencrBue, Bce nipejicraBienus rpyninbl (G OJIHOMEPHBI TOTJIA U TOJILKO TOIJIA, KOTJIa
rpyImnoBas ajrebpa KOMMyTaTHBHA (T. €. caMa IPyIa KOMMYTATHBHA ).

1. Kputepuin npoctotbl BeTBneHus. llycre H — noarpynma rpynmst G. Henpusogumoe
npejicTaBjeHue rpyiibl G pa3jaraeTcs B CyMMY HEIPUBOJMMBIX IIPEJICTABICHU Tpyibl H
¢ KaKUMHU-TO KpaTHOCTIMHU. Ecian Bce 5t KpatHocTu paBHbl 0 mian 1, ToBOpAT O npocmom
BEMBAEHUL.

Hanpuwmep, permusimiue 3a1aay 0 mocjeHero JoMaIrHero 3aJanus JIETKO MOMMYT, UTO I
BIOXKeHus Z/3 C S3 BETBJIEHHE IPOCTO.

B cuny nemmbr [lypa npocrora BeTB/eHus s HepuBoguMoro G-mpejicrapienus V' paBHO-
cuibHa ToMy, 4To anrebpa Endy (V) kommyTtaTusHa.

Kak MbI 3HAeM, Bce JMHENHbIE TPe0OPA30BaHUs BCEX HEMPUBOIMMBIX IIPEJICTABIEHI yI00HO
ynakoBasbl B rpynnoByio anre6py C[G]; mopdusmamu H-npejicraBieHuil u3 HUX SBJISIOTCS Te,
4TO KOMMYTHUPYIOT ¢ Jeiicteuem H, T.e. yenmpasusamop nonanreépur C[H| B anrebpe C[G]:

& Endy(V) = Z(C[H],C[G)).
VelrrRep(G)

CrencrBue: npocrora BeTBiIeHUs /s BaoxkeHust H C G paBHOCHJIbHA KOMMYTATHBHOCTH
nenrpaausaropa Z(C[H], C[G]).

fAcno, uro sror nenrpasmsarop cogepxkut kKak Z(C[H]), rak u Z(C[G]) u mocrarodmnoe
ycioBre ero kommyTarusaoctn — paserncrso Z(C[H|, C|G]) = (Z(C[H]), Z(C[G])).

2. lMNpocToTa BeTBAEHUA AN CMMMeETpuYeckon rpynnbl. Hamomuum, uro Hama mejab —
OIMCATH HEIIPUBONMBIE TIpeICTaBIeHN cuMMeTprdeckux rpymi. Kak yaar Bepmuk n OkyHb-
KOB, IIPH 9TOM TIOJIE3HO PACCMATPUBATD IENOUKY Bioxkenuii> S; C Sy C ... C S, W BeTBJICHHS
IIPU COOTBETCTBYIOMINX OrPAHUICHUSX.

Hama nepBast meJib — J10Ka3aTh IPOCTOTY BETBJICHHUA I BIoxKeHus S,_1 C S,. Kak Mbl
3HaEM, IIPOCTOTa BETBJICHUA CJACAYET U3 KOMMYTaTHUBHOCTU IIEHTPaJIX3aTopa.

"Hanomunwm, uro Z(B, A) = {z € A | Vb € B zb = bz}; B wacrtnoctu Z(A, A) = Z(A).

2S;_1 BIIOKEHO B S; KaK CTAOMIIN3ATOD MOC/IEIHErO JIEMEHTA.
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Jlemma. Z(C[S,_1],C[S,]) = (Z(C[Sy-1]), Z(C[S,])); B gacTHOCTH, STOT IEHTPAIU3ATOD KOM-
MYTaTHBECH.

Bruiouenne cripaBa HajieBO 04eBHIHO. JIJis 0Ka3aTe/IbeTBa BKIIOUEHHsT B JIPYTYIO CTOPOHY
paccMOoTpuM (HEMYJIBTUILIMKATHBHBIN) [IPOEKTOP

1 _
m: C[S,] = Z(C[S,-1],C[S,]), x+— —— g o lzo.
|Sn—1|
0cESH-1
PaccmaTrpuBast TpoeKITnIo IMepecTaHOBKU € JAHHOM IMUKJINIECKON CTPYKTYPOil HETPY/IHO 3aBep-
IATH JOKA3aTEJIbCTBO.
B kak10M 13 IEeHTPaIn3aToOpPOB JIEZKUT COOTBETCTBYOMuUi asemenm Onza—IOuyuca—Mépgpu

X, =({1n)+2n)+...4(n—1n)

(coBmamatonuii ¢ TouHOCThIO J10 MHOXKHTEA ¢ (1 n)). T.e. anrebpa, MOpoKIeHHAsT BCeMU
Y JM-ssiemenramu, jiexkut B anzebpe eavganda—Llemauna GZ(n) = (Z(C[Si)),..., Z(C[S.]));
Ha CaMOM JieJie, OHH JlazKe HOPOXKJIAIOT 9Ty ajredpy.

3. 'pad HOHra (anoHc). Pacemorpum rpad, BepImHb KOTOPOTO CYTh IPECTaBICHUS Sy,
JUTsE BCEBO3MOXKHBIX 1, a pebpo Bener u3 U € IrrRep(S,,—1) B V € IrrRep(S,), ecim U Bxogut
B paszioxkenue Vg, .

[To sTOoMy rpady MOKHO MOHATH, KAK HEITPUBOUMOE IIPEJICTABIEHUE TPYIIIILI S, PACKIaIbl-
BaeTCs B CYMMY HENPUBOJIUMBIX IIPEJICTABICHUN TPYIIIBI S, _f: MOJIYIAETCS CyMMa KOHIIOB BCEX
myTeit, BeJIyIUX U3 9TOrO IpejcTaB/ieHnst Ha k 9Tarkell BHU3.

B wacrtroCcTH, JI0OOE TIpejicTaBeHne V' pasyaraeTcd B CYMMY OJIHOMEPHBIX ITPOCTPAHCTB,
KOJITYECTBO KOTOPBIX — YHCJIO IyTell U3 KOpHs Hamero rpada (e MHCTBEHHOIO HEPUBOJNMOIO
npejcrasienust S1) B Bepuuny V. BeibpaB B KazKJ0M TAKOM OJIHOMEPHOM ITPOCTPAHCTBE 110
BEKTODPY, MOYKHO MOJIYIUTh B KazKJOM IIpeJicTaBiennn 6asuc I esvganda—Llemauna (10T 6a3mc
3a/IaH TOYTH KAHOHUYICCKU: KAXKJIBII 13 BEKTOPOB MOXKHO, KOHEIHO, JIOMHOXKATh HA KOHCTAHTY;
9JIEMEHTBI 9TOTO Oasuca cyTh obume cobcTBeHHBIe BeKTOpa Y J M-371eMeHTOB).

Kak Mbl yBuanM Ha cJeayromeit JeKIun, B JeHCTBUTEIbHOCTH STOT rpad BETBICHUS —
9TO B TOYHOCTU 2pad FOwnea, BepIIUHBI KOTOPOTo CyTh juarpamMbl FOHTa, a KaxKjioe pedpo
cooTBeTcTBYeT J0baBiieHnto Kietkun. COOTBETCTBEHHO, IIyTH U3 KOPHs (T. €. SJIeMeHTHI Oa3uca
lenbdanna—Ilernuna) Hymepyores Tabaumamu FOura (crangapTHbiMu TabIuamMu) JaHHO
dopmbl. B yacrHOCTH, JT0Ka3aHHasd Ha MPOILIOH JIEKIUN (hopMyJia KPIOKOB SBJIIETCA (DOPMYJIOit
JUTST PA3MEPHOCTU HEITPUBOIUMOTO TIPEJICTABIEHUS] CUMMETPUIECKON TPYIIIIHL.
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