B B g=0"8 1§ &

YW o8

(# o X #8)
—~ 3l &

IR © R g =po (p HKBL (2 p) = 1) WE AMTEA TR
S W R RS PEZTMATIS SERERO RS TEIB RS GBI M I 1S ¢ = 17 g
((gp)=1) WO&L. SEMRTEDE LA 2 . IS A I (Qofeots) 4 0 3 1 A8l
(blocks) € B, T0i ELREHCES 2 rosLluer B BRI TR M4miB R .

B WA 20 AL Y. SEREIAT RIARRE . D 2 (pp) TIMBTRE S
Ao P AERAE eI TR T AR R I AR . B T
B AR T LR IT i 900 L 5 — TR AL 1 YL .

MEBE D SR P p BEESEMIE R LT Ffu i T g se B M
AR & ThEEHE, BASTN W DR B30 p FI— K B — B A 2040 3
M SErm R BRI AE & WL BB IR S S A v b kA
BT —E O MR T T 45 S R 1 B

MBS PO Q) FERALT N, LW Ly —Epg
S p EAMRE 35 ERES P x B T4 NW)/Q N SARTH AL £
ANAD P —. © PBS 2 BBREEHLRN <8 pyBRLTE I W) AL (associated)
WBEAR R O MHZ I I —— R B AR 4o I 1 MBLED - fHRE P 1
WEBE (defect group) 9, LA TR B AT LA SN, B — D

* 0951 4 10 A 22 H %3

L 2% 4. JSmREPLIETORBE R
2. BFETRO—EMET R RTDRAX §2.
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M. OMET QD) R TR P x T8, 36 DL By S B B B S B
WIESAE Dy AYIET AT (P ThRE RS B O AU RINYHE Z M) Al —— MR
B1%.

(55 WS BRI/ AR (decomposition numbers) dly BEEAMBHIE. dly 52

S5 MR B TCIE. A T S TR e — b HORFSE T M fgns o~
PEL. 4550, Bl T MBI RS T e AL AR S0P, € O (9 0 @ (b
SRR BT AL E R

Feft TR Richard Braver Sk MBS ).

sy BEagRREE

1. EBi&.

B g BEAIEL BT & 2ok RS 6 TEH K L
R I=1Ix(®) WA
(1) KR, e o R
RO MR, RS Q) For Q) TR, HEE, 58 & A8 A U
I fis A= Ng(®) W—#IE T,

iR A K © PO EMALEES, FMEL W) For A MR L W & 1pJi
AT NU= NIt N & hHTAMR A e oo A 2 TR
UG 90 T QOO0 45250, WA RRE BN ES R TEK 4 MES
. FRMVERFM LRI N () QA HAAK, S NI AL AR .

O H L ERELEE I
(2) '\(}/1 (G)v 82 \G)v o '!'\(},k (G)1 G‘E(‘S)‘,
SER RS () hrg—El R Fon B 2R
(5) Z;=35(1)=dg%i.

ke G; 2 & Pk &
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(4) w; (,@}) =y (@/3 =uy ()= PR (G))/n(G)) z..

IR K WAL O, 3 BT IAT 3. (G)) SEYefl, BT i B &l wi RERE
AR N WIS PERR L H A IR CER R R S AR T . IR E

RN, (0 WAL CBUR B

2. p-38 (p-blocks)
W—1ERE p.  ATHRIIEL p BRS¢ M2 4

(3) g=p"g. (pe"h=1

PEELEIER TR K SR BRI & REALHUTFRBINIR. 32 5 45 K rplsbi
p RS R IR o KO IRR (3, MR, At ¢
«=3/y MR GG 5.7 #RE K PrpiEnE A (8.) = 1, 3 o R o IR
(med 3). JRBENFAY o GEHR (R K, G BB p WITTFR L.
IR — AR 1) 4 wi () 3SSRMHWEFERE (modular) ZECHL I* = g ()
P A% A s () M- IAER PR RS RS B, M3 A —E5E 20
WRHLR IR 38 & MARED i, - wf RERHIRN. MR ¢ MR
Ry 0 S B p B —ARBE (block) By R wt = w, LRI, I
(6) g Ji(G)/n(G)z =g Ju(G;)/n(G))zy (mod 3)
B j=12,-- -k JEERTIE B Q) WS8R By, By, -, B B K,
WA RS A BB 3. At B, BREIRR B = #38% »7 BRalt, iR %
B Pt B, FRMAREE B, WG BL (defect) f a— 10
5. (9 B IR LR 5 B iR BayBRIR.
ROMLGH P20, PER—EIISR. BEEA TN & M
o AL M
(7) HLHEM s N

5. s (L ARE r Aokl ¢ — - a3
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iR B g (BRI ) IR L IR B SRECE 6 m—fME—1)
¥ B4 B g B BRI e DARCET 0 RN e B O e B, e
A (0 T — TR VALIE B 6% A o (G5 AT —HME— A4 B o A TE Al
®) ©* (R) = X T*(R,),

S5 R Pl M EATE Qb W, B O MR /\K*w))
PR B oF s L B RS d R B B UL < JRIEAT

< d<d.

l‘/\
IV\

9 h

P & WM—HE S B. AT —0 P BTSSR O M = NDH) M~
B B A:7E, Hidh () Ry, I h=d=d. g & MILHETS e Res
SEATEI, FREESAEE © BRI — . TRMIEIERAS O WHE & R
WAL 9 FiK, N, (O =9, it B ds e — .

RO TG BRI DAL AN (7) ML e I o
BEHEE 9 (3L I 18k B JrE ARSI 9 1AL O roBL B, |

0 HDEIsMm
0.9 fc & i 9 p—EipsaE s i ;
(11) BB (fE G Fos on

4. R B MRS

RIS M—IH p — 8 T G (R p 1) BUEIE L o WA B
gy HHIAS B iRl O MM B fEEAE T, O maium L ik
Wk Y — 1 B — 5L By, Bo, -+, By |

TMVLLATHE 6 MRS B 5 b (5 R P %
WA FEV A 6 1 p° BEANTESS (sylow) FEARL. LD M—iRSE 2 240

% (6

4.
5. & (6. T 1.
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(12) Py=1,P Py -, D,

A AT T TELE & thdewiny, 7108 G pr A =1,1,2, - BEM T H
FPEL (12) shpy—E o HeE. 4

(13) N = N(Py).

WRIEMIEL O = (P}, FPHE I = O Wil el (7). WAL Ot MRS B AR
52 M—{E e, (§2.3). AAt B & & M—8 U Sk, SEE AR O BPUE B 5k
B AEAE, LM O Woiseksl B ST AT MBI RERIARES o B B gk O %
ATRAE B W3, SPEEREIRAT O IR RUBTY 8. FRME:0 5N L A3 v BRIl
i=0,1,2, -, I i=0, JPEE No=9111) =@ AL ¢ Bt (A Lk
EFW) G MBRELBL B BT EL
BUESL B Rk ¢ AR AR 30 JUEA8 0L M DTAR B £ AMBLIRRR o TR,
1< s, '
P EEZ (decomposition number)
AR5 0,12, -y s thiz— 3 TR © W SEHEHE Ra BHL P 1) 2 i (section),
IR R WA PV FERMITHR, GG 7 L N W~ p-IERTER. PRIk
JCHARE T — AT B e 4550, 2t O WY p 1R T AU

I B AL & BB SE B I 2, Pl e Qe U600 1o p- IR
FREEEHA B PRl Ju AT SR

IA

0
5.

(14) Su (P V)= fd;;ggog’ ).

SER AT OF BB PR B 0U WHHEEL i, SEYCBOLR AR
ML 7 BRI TR A1 Py iy BEROTREE di BRAE 1o RIALAY B
B SR b AEIEIREE EHR R (> 0 TTREHIEAT glo B8 B 1Y
ROBEE. TR, (10 WRMRRRR i S (D7) = 0,

6 o2g 7.
7. &% (2.
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dio SBYE S A T ML B AR (orthogonality relations)®
(15) Yol =0. WA i)
f 4
(16) S dig iy = Chy
"

B p MBTTEBIEMEL B Wy S WM. oo 52 B ol ol Wi
BAEE (Cartan invairants). $351, 28 ¢ié, of) B I AR, A

@

(oo B PR FOL T —A ).

4t B A O, W HA: 2 A 63 WAL 9 e RS IR Ay B
SEN T gy B B, I BRI AT Ju (1) = 0, B B i Qb N ATRGE
B WGBSR B A HAE S 4 Wk B AE1E, 3 LI P e & thiR & S0 —18 A
FeF (invariant element) JEHE. 413G ik B A, T T LR B 2y 8 .
U B A B & M AER B i Ju MG 8 (W2 B ) 1l ¢
JB S HL dig 0.0
6. W50 H 1 MHEE AR

TSR B SR O, BB MBI — e 1) SRR R R O
A— IR R op) L. HHEIM AR B 40 ML 1. —5 fhe
St BT O Bk, B AR %z TR S B RS 0 By
B0, WAL & BPTAW - A REHE (posin_ular element) I, FRGER 0.1

FUEEIE MBS | B B, BREEREECAE O SRl p BEMSE. B Lt
5 P 9, B IRIERSRN N B (R — i, AR Pie 9, i> 0, BREEREAT 9% 1
BOBAEfE. BRUE Bt (9) MTDMEE B Wl M EE 1. TR DI s
Z ORGSR B 1 A
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FiA R S HRY 2, =0 (mod p*=2), Tj 2, 5 0 (mod p*) KL BEHE B 1
%k}&m

= a=2fF M — R AL

O - SULCHE i B U2
B BIAER MR RE « = 2 WETE, MILMEE

(8)* g=pg, (p.gh=1

TS 5 TR D ARTRHERE P S Q0. TP A R R FRTE.
R p=1{U, 7 i (pp) T
RS p= (0} AL BEMREE.

FEEITES 55 202 3 30 M43 iy 1 8 b B S sl — ffs i L
FIE L A QW) S D M o B p IREME W i RE » x B
WL QP MTEEETTA B D R R ARSI 0 TR QD) AR, ]
BEALE Durside ply— ﬂF"'i('i‘Ik.PUJL)Ih_ Q) A -~fdE I 0 IR 4. K
Q) M H LR 2% L () = x &
HTETRMARFIEAE DL HRILMIBEW —FREE. ik N el W) &M

N-1UN=U=p8

N-1VN=U P,

JB5L @.fy. 0 SELLIRB (wod p) WE—PE. AT
v (%F

A7) NN _(7 6)

FoRiE N FE L HQ,p) W—EYEREE, L H(Q,p) EE— p RTRIniELE
B GF(p) LA RAIEFRUEMAECWEL. B O7) g il @ ¥ ek
12 z# (3.
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(18) NEYLM) = N* < LHE2,p).

E@dmno@wmﬂﬂﬁm%ﬁpﬁﬁ %Eﬁ%ﬁ&(%@:ﬂ@»=ﬂ

B (p— D2(p + 1),

(19) n*|(p— 12 (p+1).

M T » T,

T A: N* 18 GF(p) BIETTHIN.
KIS 9t maBE o BUE (19) B8 p HEW. KZ N ZE2THY. wEk

50 P W B o-~HFEaRBE U, 7, MW DUBE FFOAM) NV DR TR

a 0
N* = (0 J).

FEAPR O LR p — 1 PSR B FLRR Y — BB TE. 450 * AP 3saf it
W B. N AE G F (p) PILEN, FTRETE G F (p) MRS P T 4.
Wi, fE—BIRRER A — B U FEELSEE V¥ e HiR

FHEAIER

(20) N¥ = (),

RS A SE2 TSR, REERMW o 0 BEE—MRENE G F(p) B

WIS N* ~ N** (i, o 0 #E G F (p°) :BfME—RI = RIFIER . g

0 GF(p), 0 —EEHR GF(p) LM p JL¥ify, Bp

(21) o=

MR o 72 G F(p) p, o MfEHoh, HIME (20) 350 OU%* [ OO HDLPTHEHFRE. fw
%ﬁmﬁﬁ%ﬁﬁ&ﬂﬁ@#mm%&mUﬁﬁ*muﬂuﬂ%ﬂ £ G K (p)

RTTHIN, SE0ENIE A4 KISk, W 0e G F(p), TkM—EA o=o0. JHE(21)
x\UJhgm‘;z. I (20) 28T I R '
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R, N*— o SEMMUSTLMER. F8E IR ELEE] 0* LA G F(pd) Mgk
FRO—AREr BEFIRER. SR T N ALRAEEN B BRI ° — 1.

Wl C: M* LA B,

EES N R p HFE (B (19), S HES N* (B » WinRYEs A
—TA= R E R R, B 0 DA AR M — 3 — I B AR, 3
LA 3 ) R EAR B 67 18— R R TS

UL R CAARMERER L Sl . i 3 4 00 Mo, BahBR
N> HHEME

oa)
FIAILIC Y, SVBE 90/ 3 A0 AL Rk — IR
(@) N3 s
o) @ N3 B 12 i SR
© N3 B 241 AT BE
@ N3 W 60 (- RRE.

WRENTE. LR P = {U] R p? AT, BREE, BN N e R (D), FEM
FAEKX
(23) N-1UN = N«

ER o £ (modp?) WE—HUE. FofTA «-=1 (mod p) B HEH Ve Q). Fi
Noa %35 0LP)/Q W) B 0 BE p HF0ME o Tkt — MR K15
NWY/Q W) MBS p Hd RARIAF] N/ LBy — 1 Rk

Bl 50 e p=2, N E = LW

1K g Bl i T
FEER 2 TEGUN/Q0) B o — 1P+ 1) i TR DY)
— (. "

13, & % H. F. Plichfeldts “Finite Collineation Gicnps”, Universite of Chicngo Pross,
Ehicaga.
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B—RAWE: () WERp — 1 R B AR — R4 B

(B) FEEEER (p+ 1) (p — 1) M—ER i 2.

(€)  —{EBLO 2 S, M s, /i s s T m s R
BT PEEEER p— 1 BI— AR,

2. @ )
EE 3. IR D PRMETE 4 B IEG PEIE, FEEMFIE N (P) h

. MR GCTAG=B, I PSNB),GPCENB.HE PG PG
AL OU(B) rTHEERE, 3 B BEATE N(B) EREIEA. RZIEMTLUE G
H—iEmotdE N=0N RFEMR W NeNB), Mifg NP N=p K
NeQi D). FERS—TTE, N 'AN=N'BNy=B. FiBh 4 F1 B {E NP 1y
JEPE.

JEPR 3 HFFIRMTE (12) 3R P, AR PJOES FUKIR D) T AEREL ¢ ik
T — AT IR M I (17) PWpsElR N R T, 728 M i (23) 3w
B e W T

MRAAE 2 fn s BRI (amily) £ mE5eH £ R P piu s
P?JGHE, T o JEER p HLFH. AR R (12) (paytE, MTEMRE P, A
Lk b P (A —E; FRMITEI R E AR E. s I 1A — R hi B S — .
TEB R TE, RMAAWEE L Mo U7 Wk
5 B

W =0, NPy =N =@. TMBERE i > 0.

T 4 F-FTE . >0, BN (L) kL (L) SON(P) W—fldE
B p WA TR 8 WITEEERS 1) x e

ARSI : nS P BARER P IREE (L) =p < W, ER W g1
HR A ) iR 2.

SR ISR A LU, IR 2 = 0000 = Q0 B
ETMAI R, e 30N A 0L =B SR . T 3P e
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TRBCRHIE o/, Wi ¢ 218 p KU, NP MIBERRE p2o: 3 B E B R
APy hotgE N BAPEE
det (§(N)yi=1

TSR A W B B S NP MNERTARE. B TH N MBS po,

BN BRI 08 p SKRELOEL. RIBE O AF 98 (Py) i RgE p 8k 1.

R Tk T O R 003 — (M SRR 3 R P B 8, M —ER

(WCPy) - W) = po IMSEEPIERE W] T BUETN: 9t (P:) Wi EEE#oR 3, #M

A7 | |
det (B (P = 1.

R 3 REAE 2 WH Z Py =, FE o = 1. {5 ¢ K& p RYIHL MIEsE
#oe=150% =20 Qued p). fEG--FRITE, 3 WK O (P)/ Pt tva—1
For. BOZ AN QPP WhFaorfhEA Q0P M-~ § H 3P = 1.
PSRRI, 90 (P F0 QUP)/AL: EATR R p B “RildET WdoR. S
BERIFR R K B 2R 75 FAE IATERE . 3R M)

n(Py)== (mod p%)

n (L)
])

SERAHEN. NS4 8% ° B miA AR, IRk, Sl ¢ BT

ho NP BB

MR TS A —FRIE T, BUERE T 4
N(P) = §Pi} x B

Kt O (P (dg—AMEER s BRb T Chily {22} D048 4 S 8 W— B v
RITRARAIE]  INAS (P} MIBEAE o 48 b TP - R SR T -2,
BUE NP WA — 0 W p- 3k I TR R RS T Kk
TG Ie D0CPe Tl =3 At v JE Q0SS CMEEHE BEE B A v R
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BB B 17— BLINMETE 1L FT DAL B B B —(EA FREBEE, £ v P45, B v &
AT T RAMAT S R A — BRI HUK 4> (modular consitituent). EREFE
T @ A (R —-B, R IR O (P MEREERES. NS, 7E M(PY)
FOBRER Q% = MNP/ {25 B A — (I — B e AR v Bt
BFBLIRRL. KT, LD MBLVEELIA T FR M R B MBI A B E ) p 45
PR ST OTE] NP W AT DA B Mz BN » 531

FAPIPIE 250 T DMEREE R P MRS »° MIRRIR. SERSIRMAE
—EREER p H KM D k0% B.

5. E-EIET. R > 0, BUIEE o)) WBLATER O moBLUSE ;B
B D (P RIS Vo 43RS FIFIRG. (16) JERISEE RIBR: o S B MIARE W
PR A S J 0 PR B R RS AT .

(24) Cho = p i

AN A AR P JREE OL(P) WL fbl B m i
SRELTHURE). IS <O MBESL p FLSE GBI DUk — % 1. )
BRI B AR 2

WMIMEE—FENTE. 945 B 1R po B p SR REE 20 24 S DABE
8%, T {* ) = 1 (RGP T EAEHE] B A B 5L B 1l ek 13
05 1 IALS QP VAT RISL B TR BN, e rbE R IR p M, i
BB R & S0 B W e @ 2 1) F O B BRS AT,

< . LA 1
(25) ,;-_—:CZ_*_j:{Q'

B RS 8 O MIBlAL il (B AL o© HLdine. HIET S B AR A
AL (24 AT Ot WSS O B AR A 7
DTS AT B SR 1 WS S O A 00 B BOL p 3k HIA

4. B [5)
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50 & N HaBE p° RIS RE, EBL B D K p R B QR B N P MIART
(20) Bi 0= {Q}

) Q; 5 p BEM). BAZKETS 1 pBE W BR B BH Q1 B ERhMETR
[Q} x T 4y SlibE p PR ER/MIERR «© 1 9 (P)) FOF—1H
FH MO 1L B

(@7) M®-1Q; M6 = Q1.

Pk 1O SEIBCL p — 1 M—EE T AEEMRHBEM T DURE MO WRER »
H#. WE. BT @) 25 %M4

(28> M@-1P; M@ = p;,

JiPA MO e (D). {Q:} £ B THIETATFE {Q, T, MO, EHpER
pwip— 1)/t@.

FEIREETCHE Qo MY F0 @ SEABCEREE 9%, (17), (18) PrkIEN. WIFE,
MIEME T (17) ERERE N 3 BIRME P D ZET R U,V e, I
BEFE I W) DLPCE SRR SEFE R e D, R+ 1 A Apeds s 2. £ W) hh—
7t M AL
(29) M-'P;M=P; M-'RM=R?

Ak Me R (P;) = { Py} x Bu 3 HIFVEFIRMTEMBE Me B MAFEMELE
B, fER—HWE, P:A Q& P MIAERTERTOME NP ={P} x B
(26) FrHizk. R4S R = P QY 4& (29) s3]

PS(M- Qe MY = P QP

Kk PP-e=(M-1Q; M)y Qr™eR: fEiEikifEA o) —~o=0 (modp). Kk
pe=0 (mod p) BF A=1 (mod p). JA, A1 (29) B M Fn R W LLERIBAE
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=1 (mod p), FFIHEA ¢0=0(mod p), R=0Q{, {R}={Q;' I HIMTLLE
Ro= Qi FfM ik Wt o« 0. AS 200 —SE A (29) B A W —{REE U 4.
FRILMPR B G D BATIEREBA R+ 1 AVEERBN M (20) Bl 4 B
BEHL 1 (micd p) SEMAHAITETE. F500E0E @) BtV =p—1; BH Q. Q% - -+,
Q! AN U WIRRINIPE 2 SR ARYE Burside ZEPIL. 4233 MW EAHEHY
B H—WIEY p MIEFB SR BT Qo= (Q3 V. i O &9 HRBR (P
WEETEH, BUEE O (P) = 1 P x {Q} L W B MT PR B Q. B J8 Q)
(O B AR B, (SN P BrtH O BHEICEMR TR ER
B’ {P;} 25t

Bz (27), AT LARE MO —ER Q: 7 B HHh.OMEF 8B (transform)
FEHC. SMiEH%

MO=138 M) = I,

BEmALE B eI 0,0, - SyfE MO, WY SO R 15 R
(class). #5420 Wydshsd 05 di T IS uyd ik
(30) G, 8 (MO MO-1), « .o G(MET-1Ip MO=-C-1) (g7 e W),
SBR v
(31) 0 (MOT 7 M™%y = g (17)
W — TS BB (27) D) MO5T B 18, e mpns)
(32) g ip—1.
T BRI (0} L, BRI B .
R B Wy B OB S — R (ree), T, BH (p— 1)/97 AN
U (p— D/ (RIS EReITEBM—RE S WA TUS. BAERIE,

SHMEE A B ity B W D0 p-SOHET SRR, T BRI 0 TR S
TG B fE B GBI RBL. G 9+ (p— 1/ 0 (RERELR B AT 3
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B e B 3oy % (/)-1)/1(""‘74#:1»":'5‘.%5%5"141’1 CIEEER T M. %M
mmwmmm AL AR AR B 3F € 0 W, WAL

{ 0 % gf A @l @RI AHE

(83) Cho= < 1 H cMBR—HIEGISTE]
tWr F elERIS
B o= oW, M

34 o _{ 2, It ¢ ARSI
? 0= or: + 1, ﬁn;ﬂ (P})L) LSWJ%]EEE

1o do =1 PR, BIAE I UL R TE A AR B T
(16)  BEHy cho 3EBLRWTDURN (24) 58 S 443

5. B OL(P) =0 B TTREL ¢ B9
o B O M— MR T, TR ARRSE B TBeEm & misk B, kM
Sk (P A 6 MRS B R T

TR Akt p BAMY PP 0L O WNERTESEE B“ga—%(a%~
B, 3 H 38 902 MBI B Wy —AM i Fiks, SiEek B BipCEm & Mtk e
WA & IAEEBERIE R 3 (G), EMEL N S I BTl

. KA O BALE O MIETRTARE S B 0 S Eesk § a6
%&§m&m9&%%ﬁ;W&M%&%ﬁW%ﬁ~@ﬁﬁ%%ﬁﬂ%mﬁ%-
i [EEpY Eay

(35) gwn_ugsﬂxwxw (M e Q)
Xe®

B w AR fhis
D,3=uD, &;
.’db /]h JORG ek, 25 Y, ?HP‘H—J’

wmu_ /(D gS gu Y JXMX-))/n(Myug DgF
X
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= 3 J(XMX-/Dg&n (.
X

I © R O ek § W o8 B R (D) Rl S th—RE T
TR ET-BIRE, TR R LR

o) = g ”Q-‘n (‘17):)( L5 (X 21 X)) /u (D)

Bk MR G WIS RH R, W XM X R arie @ M-It
Wi ELAR AR 2 (D) K. AL

(36) @) =0@)=3 ”m & ().
)s,}%

(5 LJHETEAHE St A0 Q0 WIS SHETTHIR R A1 Yoo S RGERAy 500

POEEE Y A6 Q, SUNBIN: BAE (36) ieaes)

(57) o)=Y () (nod3)

) f=8;

CHAM ALFOTLGERIE). (O7) SEMMRTEA 6 WS O 1P T0 i J69E 7T 354k
S ULIKSE. S0, (37) MREEKEEE RS 0 (mod 3). 4B (37) ML (8) ARILMETM ik
et I st B fryee bk B IRBETE iR T.

15 TR RethTE, 3 ©:= 0GP, I8 9t sk B sk O
—{iBL B, Q1) B ol DURTHMGEERE]. fES i, O Wbk B BuE & —1H
BB S22 MR TR O = {2, M =0 MR ) G MRS R
(81 FRMIMFEN] ¥ B rpuE I B IR 6wl B.

AP S B B L ER

B 6. O IMAIRLL B U & W— 5 S R 0 b B.

WL A e 0, = NG, SEALBIRW. TBSE (> 0.4 (9) (B 9 = (Py))
Tl 45
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1<d=<d,

ll/\
H/\

B 4L BB 4 B sk TMEREN d=1, d=2 MIETER AT AR
Wy MUERMAT = 1. B8 00 WBIL B iRl § Wik BOKR 6t » BRIk
p* AERR. u%ﬁﬁW“wm'M@wﬂvcnwmﬁwén%ﬁﬁ°mm&%
i p R I (9) BENBLERIBAREED T B M H—ERL 1, NS e
AL 2. KU (10) (B = (Pi)), B MBS HAEL (P THE (1) BURE G gyl
T LALL (P 15 B RSB,

HEo* Je Mo () WIIB Y B IR, 3 0% 26 A (65 WUBIS B W34S, 3
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ON GROUP OF ORDER g =p°g’

By Sum-Hra Tsao

ABSTRACT

If (% is a group of order g = pg’, (p a prime number, (g’, p)=1),
rather complete results can be «btained describing the behaviour of the
characters with regard to the prime number p. I this paper, groups of
order g = p°g’, ((p,&’) = 1) arve inverstigated. The situation here is far
more complicated, since not only blocks of defects O and 1 but also blocks
of defect 2 appear about which not much is known,

The group () contains a group p of order p®.  We have here two
cares: P may be abelian of type (p, p) or p inay be cyclic. We shall re-
strict our work to the first case. Actually the method apply to the second
case too, and the situation there is much simpler than in the first case.

We shiall consider the nomalizers and centralizers of p and of the sub-
groups of order p of p.  Those groups may be considered as of a less comn-
plicated nature than (9, since we can describe them easily by means of
groups whose orders contain the given prime p only to the tirst power.
The aim of our inveratigation is to show that the behaviour of the
characters of (% depends strongly on the structure of these subgroups. A
number of connections between the characters of ($ and the characters of
the subgroups mentioned are obtained.

We begin with a discussion of the centralizer {(p) and the norma-
lizer 9{ (p). The group L(p) is the direct product p x I of p and a group
¢ of an order prime to p.  The faotor group is either abelian or a group

of well known type.  The blocks of defect 2 of (§ are in vne-to-one cor-
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respondence to the classes of irreducible characters £ of W which are
associated in 9t (p). Every block of defect 1 has a defect group p, of order
p which is determined uniquely, if coujugate groups are considered as not
essentially different. The centralizer £(p,) is again a direct product
p, x B, and the blocks with the defect group p, are in one-to-one corre-
spondence to the classes of characters of defect zero of ¥ associated in the
normalizer I (p,) of p,.

The values of the characters of (% are described largely by the de-
composition numbers d’,. The d;, are elements of a cyclotomic field. In
the later sections, the nature of the occuring irrationallities is studied
more closely. In particular, we are again interested in the question to
what extent the nature of the irrationalities depends on the structure of
the groups 9t (p), L (b, R(p,) and L(p).

I an indebted to Professor Richard Brauer for his help.



