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BRI & T DICH
RAEREHAFHER FHEX

1 fEIREROEEY
KOITFIROBRRIL & CAONT VB,

N bl=a2—b2=(a+b)(a—b)

b a
a b c
c a b|=a+b+c—3abc=(a+b+c)(a+wb+wic)(a+w?b+ we)
b ca

ZZT Wi =1#wo LOTHIRIIBTHIR 6(G) DI LBETH %, (G
A2 RE 3IRDKEBDFE,) BTHIR 6(G) 3RD X ) IEHEKEI NS,

G={g=1,02,",9.} % s DFEMRELL. G DETC g {3 LAETT
z,, XHABET 5. s x s 1751 (@giq51) DFTHIR

6 = 6(G) = det(z,-1)

Y HTREE G DBATHIR L 5o 6 WERK 2y, -, 24, D s RARFERTH 5
KT EAT—~_VEBOLE, 60) it 1 kARNHICHEIMETE 5,

£ (Dedekind) G 257 —RNVED L &,

e =11 (Z x(g)xg)

x€G \9€G
PRI T 2, TG I3 G D1KRIBELEDEEEZET,

Dedekind i Frobenius ~DF4 (1 8 9 64E3 A 2 5 Bff) DL TLOH
BERN, GHFET—NVEDOLE OG) ML) HHETHHPREM L7z, Frobe-
nius I3E B ICBMTHIROHRICEF L. B REESTROEHZHF
T (Frobenius,1896) ©(G) DBEIMM % .

k
6(G) = I_Il ;'
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% fi REAARETHLE, RIKILT 5,
(1) k 13 G DIBFEDOEEI—FT %,
(2) 1 RETFOEKL |G : ¢ (2—F&T %,
(3) e = f,‘ fﬁmi?%o

Frobenius {3 EDEHE LA TLER L LT, FIRHOBELERL (E
RERZR EERR, RO DOWE % BHME L TEEOGEHICEII L7z, BRREF
O LIBE x I TROBFBT I LISHE LTS, (@ iBHLICAA T —ELT
Z¥ 2, WL Tmonic & %5 LX) ICERILLTEL,)

@ =z + 2773 x(g)zg) + -
g#1

FTROLBMEAT & 5 ST B x % x(1) = f = ® DXH. x(g) = @
D 1z, DREE (g # 1) TEDDZ LD TE D, HITIRE x 2 SBWETF @
DFRTORBEEFETHI LD TE S,

Frobenius D52 72351 () DEHFILZ. SDEETIR5S &, central char-
acter (BFROHLD 1 KIGHE) DEZERILL DD TH o7z, FTHREEDIE
BEOERITTTRENEFHNONTWAS I &, BXUBESHEEEH L BRR
CEZRINTVALZ EIIFEHIET 5, 81 89 74EDFH LT, Frobenius I35
DHMEERFAZEAL, BICER LIEENHLIBERADO L —R & —FT 5
ZEERLT,

1 8 9 6 ELARE Frobenius (JIRIZHG * BB 4555, FOHEFZIIFTH
DR F 2 IS L Lo, KEEER L D DTH o727, Frobenius DISERSG
1319 0 54D Schur DFHIIT &L o TKIBICESHIL &N 7zo Schur (ZFEIEE4T
FIRBO ML —RE LTRZ, 48 Schur DL LTHONTWAREEREH
W, TRIEHER T FHER L72o Z D% Noether 12 & 2 INBERMEKEE T, B
ROLEFFIEPN TV L EREORE R, BIEERHE L > Twotz,

S THRROBINTIX, 0(G) DEEFHEIZ IERIFRE D BRI DR & xf
J& LTV %, Frobenius 2EAREHE LIFV, 0L THEHES 2 2 LDFE (3)
ZERIRBICB T 2BHERBROBEEEIZZ OBRWRBDOREE —HTHL0)
R HEITME S v,

HAROBERIISEEROEEROKICEARA TN T, BoBREIZIZ
BN TWRwd, Bt ROBERD 5 ERR LN,

%32 (Formanek and Sibley, 1991) AR G, H (<5 L, O(G) = O(H) %6
X, G & HIZAMTH B,

HRBEOBESOBERGHIRBIIT7T VY I—a v Ax—LAThHBLEbhLD
T, FTHROBEHONIEE L TCROBESEZ NS
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FIEE X =(X,{R}) 27V I—varyARx—uk L., A 2+DOBETYIE
T%o 9(X)=det(ZA,:c,) &3‘0’( Cl:é\

(1) O(X) DIHEL?

(2) X HIETHD & & DIGERERIT ?

XNFTRT VI I—Ya v AF—0DL XIIHRETREBEHEZ D). &
BEEGOBTYVYI—YarsAx—»50 X(G) CEFOBERZ*HILT 5 & HRE
DIFEHRIBIOND, LOREDERIE, FTHRT VI I - a v AF—L4
DIEFEHERT 6(X) DAREELTHER LT, FREOEMERRA, LN
TIVI—aVAF—LIZENE BT 5 EARBORERRIELSL LS
ICTELVREWV) T L THB,

2 3 DODOHABSHAS

I TIRARBEROEEOH ICIEEERFAVONTWARIE 3 DL H
T5. WFNDOFERIZBWT S EDOEEHINEIE L EMFRL A, BLUBI (B),(C)
TRIFEERTHVRVEEIBRED L ZAB LN TV ARVEICER LTV
P&,

(A) Burnside ® p*¢® EH, (1904)
Burnside (JEFMEICEBR L EA L T, ROFLLEREB/,

T3 (Burnside) (U BATTBE 2 DORMCHN L HRBITRETH 5,

R EDOFRBRORIZHH TS, B # 7 04E7£12 Bender, Goldschmidt,
BRI GIC & ) FEEREEER (K S 7 WBERRBYRERA (character free proof) A& 5
Twh, LA L Burnside DIV ¥ b REWIERHIZSTH FDMEZ K> TV
Ve ERIIMMEITROEREIH L7,

T (Burnside) ARRE G & 2 {BBEOTTDEHEIEHRETI LY KET
b5, CDELEG ‘iﬁmﬁ?‘itﬁ‘l‘o

CDFEHL Sylow DEHED S poed ERIZT CICHIND, ZOEBROME
MEREHIZE B ONTYRWE ) TH B, TN LFEHMEHENERT
W, EBICIRIEAFIH &b Z LB,

(B) Frobenius #DHFFE, (1901)
R Frobenius DEE b FFHMUHEDERND—MTH 5,
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T2 (Frobenius) G 2 AR, H % G DEIGEHLET L, FEND ge G-H I
DWT HNHI =1%6IE, G OIERHSEHEN »FHELTG=NH NNH=1
N A RYASN

COFEIFHTIRVWERROE L EVEBbI 5, SFFHIIHEIREL Frobe-
nius HEAEZHVT H OBRIBIEICT L, G OBEIEEL ) &R T
190 COFERMEFERESE Braver, HiKIIPWMEEDERZ »1E) LT, HH
1REEDOBEG T CA B, ON B, Zassenhaus HOWEREICEELZRE 21T/ L
720 BIAMEIED—F A ) e Feit (24X 5 Odd Order Theorem DEE
B (DEFED) THAH9,

FOEBOEEREHIZ1 0 0 FEE- ZRETHH/ LN TV RN, 4L
FICHBERIGERAS RO L) o, L THEKDH LT L TH b,

(C) Glauberman ® Z* ¥, (1966)

Z* EENHR L) LA LEREDH 505, COTEIBHEERE (ICH
MR ICLERATTRZSDTH LI LIS TH 5, Z* THIINE 2 DTN
fusion I T A2 EHRTROER L —RILLA-DbDTH 5,

7R (Brauer - Suzuki) (1959) G % HFRE TRk 4 TTHE % 2-Sylow BIZHD
¥ B, TDLEG/OG) DHLNINE 2 THB, TZTO®G) ik G DEFH
NBOBRRKEREIHERT,

2-Sylow BHOAEAH® 16 LD & i3, BEEREL AV CHBMNAS I &
N7zo —7 2-Sylow BHEDONEA 8 D& i, b & D Brauer - Suzuki DFEBHT
BV 27— EMEDLNTWAS, 8127 5T Glauberman = & 5@ HEgHE
D&% AV AHFEH (modular free proof) %57z (1974), & T T % EOEH
DG D2Slow FHETAHE, T Id—#4 TEHLDOTH—DNE 2 DTt 2H#
b, TN{t}° = {t} PRILL TS, XD Z* EEIZ T OBEICrPDLT
T N {t}C = {t} PWIL LTI tO(G) % G/O(G) DHULNCAS = & % EiE
LTwW5,

32 (Glauberman) T % HRREE G @ 2-Sylow HE L, t % T Dk 2 DL
Th, COLERIITXTAETH 5,

(1) FEED 2 € G 12DWT [1,4] WA TH B,

(2) TN{t}¢ ={t}

B)t€ 2*(G) « ST 2°(G) i GJO(G) DHLDMETH 5o

2-Sylow B T OFEEAS1 DL &, Thbb T IZETNANE 2 OTI—D
Laewve &, T ERE#»—#4 TEEFF L 2 ), £NZN Burnside DHBXE
B, Brauer-Suzuki DEHE L HWT (3) MHEHI NS, X oT T OREEHT2 LA
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FLIRETE D, ZOBAIC Glauberman (FEV 27 —KBmw (2-70v 7D
) % fFo TEHEE I L7 modular free proof 13 2R 2% o T\,
Z* EED odd analogue JEMBEOFEEHELFTET UL, FERHR TS L
3Thb, HMEEELHVE Z* FHOD odd analogue NDiFAIZIZ7-LTH S
DEBID bLdbEThE p7ay 7 DERIMELNLIZTTH 5,

3 MEIRRBEFEE

ZCTIIBEDOR ML ARBOBE DR L BR/I-EE L W OPHBIT o
BT G #BREBE L, Irr(G) TG DEERMIEREERDESEHLDT,
I3 Y Frobenius TH 5,

FIR (Frobenius 1896) fEED x € Irr(G) I2W T, EDXE x(1) ¥ G DfL
BEHINYL,

FEAZLOEEERD L ) IR L7

FE (Ito 1951) A #° G DARERBIHTHHL &, EED x € Irr(G) £
DWVT x(1) 12 |G: A] %FIhE)3

ZOFEED S G HRIERR pSylow BERFTE, x(1) ZTXTp LFHI
b (L G HTTRENLE, COMHBRIT ST LERLI, —KDGE
BES RBRBIE L & o TW/zAS, Michler 12 & o THRRE N,

FIE (Michler 1986) FEED x € Irr(G) 122WT x(1) 7"E¥p LETHS%
51X, G IITTRIER % p-Sylow BHEFFO,

SERIC I BB OMEERESHVONTWS, B/IMIBORSE] G 133 CICE
MBEL B2 EDDADT, HEOHMED, MEEHLIFEKp II2VWTE
BORERMHI- SV L2 REE XL v, Michler (3" —RIDBEHEDRTIC
DNTINEETL

KD Isaacs DIERIT p NFBUIBARIRORBLEEI LHETEHILE
RLTWA,

R (Isaacs 1986) p X EHE L. B = {x € Irr(G) | (p,x(1)) =1} &
BLo £20(G) = L x(1)? £BLo TNLE G W pIRLRDFMHI

B
G Gl = B(G), PR LOT ETHE.

% CGNCH.GNWpR¥ELLIE, Hdp*BLLED, ZTTCG I
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G DEFEBE C LOBREET,
ROMEZERZIED, WERIKBRD LS TH D,
M CG=CH . G »MBZ L, H bTMBEE 225,

R Thompson N#ERIT Isaacs DEED ST CH B AE, ﬁiz&?ﬁﬁ@tﬁ@'@
B,

FEH (Thompson 1970) x(1) > 1 & ZBHEED x € Irr(G) 122V T x(1) 2% p
TENONE%61E, G pFRLES,

RIENFBUOHEER TH 545, P ICHMBOSEEEIH SR TY
% o %ﬁ:@&ﬁ‘b: Kerx ﬁ*ﬁﬂé @fﬁ.‘:‘mi}% L"‘ERT% 5 o

I (Gagola and Lewis 1999) G 2SR BEEL 7 2 &fH. HED x € Irr(G)
WKOWT x(1)? 2% |G : Kery| 2810805 2L THb, T T Kery I x I3t
BT A2EAOEED DT,

ROMBET VY I—Y a v AF—L0BEHH»HIRE L-BIETH 5,

& CU(G) = {Cy,---,Ci} % G DIBIRLHOEEL L. Irr(G) = {x1, -+, xa}

EF %o i()?=|Cil (i=1,--,k) DBILTBHELE, G RIRIBEEL LB,

SETIHONTVDS (BHAH) BRIZ. G 2HEDREY #- T ERE L
ThHEE,
(1) G D p-Sylow & P *KEIFZ S5, P ik G 0EBEFTH 5 ;
2F0) G=Px0y(G) »HILT 2,
(2) G BITREMBETIIR YV, ((1) L5EEHICLS,)
1T Thbo L0 Isaacs DEBEFR RN LEEL TWE,
STRBRICBEDHER % 2 o T 5,

TR (Riese 1998) A % G OWHBHTT —~WVBELT 2, x(1) = |G : Al &%
% x € Irr(G) DB, A 13 G OEIEH (subnormal) BHHETH 2,

X2 (Riese and Schmid 1998) P % G @ p—Sylow B +2, 3 x € Irr(G)
OWTG|/x(1) A p &% GIE, P O Z(P) 13 G DEIEH (subnormal)
BOHTH 5,
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BEDFEH (Riese and Schmid 1998) NFEHHIZIIMFEHEA DO TV 5,
NOOMALZERST (BEEH SN2 i, REIET 5, 2 1T,
BHEE LB EDH W ZOXRAD, ELVERIES (RR. BBHAZhLIL
FEoTZnBELEBDLY LTS,
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