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FIE G N Kerpt = 1 1 G = G** « Kerut, i g G N Kerpt,
WA g =1, FEFE h€G E 4 =g TR &' =1, &
BE 7€ Kergft = Kerut, gyt ¥ =1, Bl g =1, XiFEM
T G*NKeru' =1, Hig g€ G0 e o =", FREXE
FEGHE gt = bt = (B, KB g = (g7 )R € Kerpt
G KIERAT G = 6"« Kerpt, RHEIEIE. /

2. X RO GART SR, WE GARERELN NI
RO FRHEIETH,

28. ¥t R GEARTTHROEE, ?ﬁﬁ':%‘&’iﬁfiﬂi.ﬂ FEAORA
Wakfr, HrRCHULEHNO BRE,NSEHE 08 i, K HEpt=
0, % FE I S8 & B A, \

e 85 =



o6, M REENEE
G = Gt X Kcrpz.*.
HACKRARM, BF =1, BFE Keaut= 1, ZREHR
E pt=0, R¥E Kerp =1, MERRBRELE ¢ =G, FE
Hq G6F=G, DegEdn, /

29. X B GHW, p,»€Ead(G). ¥ p, v AT NA, H

it e+ v=g, WMREMTEAES e 5246 Z2HRAZ:
e: gh—>g"g", Vg€ G,

210. 588 % p, v€Ead(G)., W] a, » AN FEERHX
G* 5 G* LEBIF .

H oprElii<>e=at+ v ZGHEHRAR

‘%‘:;-(g&)u+r — g,'l'f'!&F‘fl', Vg’ & E G
<> (gh)'(gh)” = g"g"h"h”, Vg, h€G
g = "k N, hEG, [

AERIE, ECGHORE, n, v€Endo(G), H g, »AMm, N
#+ veEndg(G), X3 p, v AERCBERAE, Me+vIHE
HoHRAE.

211. 68 W GEARTIWMMNOE, MEXTER O TEN
AR, Bp, R TMWEMOEHRASLS, H e=n+v
REepyB R, N o, v hEOE - RCREHRERA.

F 4 g = pe, ¥V =g HN p,y W0, HAE 2.10
E

gk = B Vg, h€ G,
Be e BT LB, B85

gAY == B g Vg, hEG, -
B o' v" FRETM. HHBDHRIE v TAGCHRERC BHES, B
WE 2y =1, TES

gV e g (] — @)= (1= g Y = vy,
Mg 1 — & WEA
g = g™ - g(g*)7, Vg€G,



ris M=

BE o,V BAEGRHERE, BB 2.8, X RNEER
R pt=0, V=10, Tk
, 2k L
1“(#"1'1')”‘“'2(.)#'" 'l = ),

ivn _l’

FIE., o, P ELE 4, R0 L ERAAKR, TR a= s b
EGrgRnl. /
R A3 55 E
21V. 48 B CERTHROR. MEXTERQ FHIIN
NMEREF, B o m, . ECHEHRTIINEMRQ BRAZ,
He=pm+ gt - +p 2CHEAH, MEFE—1 T p, 1l <
s, RGRUE AW,
(UEBA MEE. )
THZEAROBHNERDE. BM%GIEN
212518 B GROE, G, -+, G, EGROTE, 3} A
GC=G X - XG,, ¥F/Hi=1,2,-+,n WTEXGH
W& B 2=t 8y K 2€6G, -, g,€6,, WHE
=g BAE = €Endo(G),i=1, -, n, RGREHEM
MIEMQ &R, 3 R
t+ st g, 1,
miwa, de= ], -,y
o= O, 6, f=1, .-, nBi3y,
M W =i " Bask = - chy, KW g, A€ G, (=1,
ey n, N
ghw= gievogyhyerchy = giby- - goha,
BT
(gh)™t = gih; = g=ik™,
Bl = M. X% «€Q,H G <6, §
Gt = (G*)i = (G]+--G3) = G = G"i%,
¥ = € Endg(G).
AR i2e7,6M%=GC, M G"i = G; JLELZIEWAEH, B
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B 2,10 {8 =, =; BT,

BRL,ER w4+, =1, % =y, mmy = 0{i e f) R
BHERIE, ARy, SEEIE, /

RATTEHOR NP EANFESAENTFE, TEEQ
HEGCHERAEREK, XKL FEHRAREERTH, CHER
HEEERERE, XTHEKRBRE L. HIGEARTRILITH
s BAVE EXREREE,

213. 3\ R G, HEQHE. i~ RGEHOAE, #
BHEGCHLOFR,B ~a RBeEIARM, N H=G" X Kerg,

I EHH%.C- 1 Kerpe HRERHNO TH; HREARIKRE
HE&EHRLERABERE, SUHRHNERTE, BHibH57K
MWEBHHSGIE G*M Kere =1 F H = G™ - Kerp,

W A€ G NKerp, WHEN g€ G,H b =g~ AT i*=
g =1, BAhrpRGHBHEK, 8 ¢e=1, TR =1, Xk
HHT G*NKerpu =1,

RitE— he H, G e G, Repn BEGHEEM, 7 €6
i o= =k, % (Rg"")* =1, Bl hg7" € Kerp, TRH

h=—=hg =+ g"cKerp - G=,
B H=GC"Kerp, THEH H—=G6G" X Kerp, [/

2.14. g B (Krull Schmidt) if ¢ BEFR o#, WMo W%

ERPM AT RN FROER

Ge=G, X - X G,
N#E G=H x -+ X H hEGCIFRAIHEI FHNERY B
FLUE r=s, HAXNE H ELBHFAEOEN G2 H;, i =
1, 000, 1,

it He REIRE, FoEMEREAN. R ZUE% 4.
o HERE, B =1, R G RTSE, B0 BRI, THE
Wrz=l, BE &L T, v, o BN NT RS
E, H

. lmﬂl‘."l‘ +J'I,="",|l-|l'-1+ ...+1u,i

* BR ¥



oo,y gl o=e g w0, 4 e
H
o= (g + oo o )w = g oo o,
B ERMET RS G . m B G WEBE, AT 2.11, gy,
ey mm RELE TR G HNERN. AHE a2 G VH
Rk, 25
G, —» H, —» G,,
EH?IE 2-13: Hl = G X Kl:nrl. .Rﬁ (] ﬂ\ﬁ%%‘."s m j{'}ﬁﬁ‘f:
H Ghr>=1, Kermy * H,, B HBRKREY B, 8 6P —H,
Kerm, =1, ﬁﬁ: w G B HPNORRB, &2 H B G RHOH
.
RERMNBIER 6= H(G. X - X G,) BREEH, KR
BiEginR 1 WEEE— &
] =gy g,y HEH, §2€G,, <+, g,€06G,,
Ll ERERAF@RE =1, B & H 3G NEK, &8
hy =1, ?%Rﬁ g =1, Miini@3% ga=1,---, ¢ = 1
KR
G=H XG X - XG,,
B* 6<G, hBMBIB 6= X6 X --- X6, T&
GiIH, =G, X -+ XG,,
YR G=H XH, X --- XH,, A
G/H, 22 H, X -+« X H,,
B2k
Gy X -+« XG,=2H, X -« XH,,
%o Z RRHB/—REANE, UFE
G X -« XG)=H, X .««. X H,.
TR ARG r=, HTEH GHHFET Gl = H,,. - -,
Gre=H, WA G =G, #f8 G, =H,,i=2,+++,r, EH
iEHE, /
215. % EH 24K TEMNC THHER T ERE N X

+ 49 -



R QBETREAr, IR ARG RE LS, —HRBEAR M LY
G A BAEREL AU BN O THAER, HEFET
EHH. B—4EEE G =G (thE i TRECT R,
KA T HEAT: 4 -

p=mu + A+ +oax,
Mo GBI GRS, B H XG X - - X G, 2BHMI{H
s Tay s 7 MR AL TR e€Endg(G), AL e R
A& TR EGE G LHNEK. %k

C2Gr =G> -

HERAEEERAE G =G =, 3 2eG, T %
geG (f g = 2, WM (g27)"=1. e R¥H,
g = LL,iXHHBI g=p% WG =G, TE o XEWHH, B
G =G, )

§ 3. BERUT RER

tH Jordan-Holder 5g¥, HriEH IR B A0 AR W 42 2055 4~
RIS B REREMNERAF. CMNREEEEEENME; 3B
—, CAERENEERAT, XHEXE., XEMNIIEHRE
B, B—TESER—-HRARER TEE LIRS, JLE
HIA KRR, MEEZITRENHEBACEIRDEE NN
ZER, (B MR O i, AN EHRA Schreier BEF ik
Bipg B FAHTHRMEEE - PMRBEN L, EERET
B0 43 A A

LLEX REEG BN W F AT, MANR G HEM
T#,HH G/N=F,

TENMAS TS L EAEREBR Schreier X B 9K 6 & &9 [H]
B, BRI IRE NN F T RORBE L S TRt
N, F o] LLE 89 R —E & A0 KR A RIEE.

3.2 T8 (Schreier) #4EiMRBENTF,

e 90 ¢



1) ERHGENBFHN—I TR, HEE o XN FE G/IN LI
— PR, T reF, & %R 2 EANPUERBFHE—
EEMAETTBHER | =19, XNEIG6 RTNIFERSE
G=NUENUFNU -« UZN, x, ¥, -, 2€ F, (3.1
WY - 5¢€ (29) ~=xyN, A4S
X -y =x¥f(x, ¥}, Bt f(x,¥) €N,
EPET—PTZxlRE fiF XF--»N, XHENGG, HEFEHEL
x€ F, WEt
a{x):al—>%"'3%, ac N
ENTBEWE., XXWET—T8ERY o F - wu{N), XM
A fe Y ke BERERMAER {1,245, -+, 2 55
FHRMELENMETIRA: MERMN Y, ¥, 2€F A
f(xy, 2)f(x, ¥)°° = f{x, ¥y2)f(¥, 2},
f(1,1) =1, (3.2)
alx)al(y) = a2y }f{x,y )",
) WHEFETHRE B2y AWM F X F—>N Hl o;F —
Aut(N), ZETAFSHRWES
G = {Zg{xc F, aé N}
ME G PRI B: .
Xa « 3b = 2¥f{x, ¥)a"Pb, (3.32)
WG HEREAE—F. B LN« ZERBH NTEREGCH
TH2)ERETCHMTR, HH G/N=xF, TE,GENBFHT K,
EHERNEGUMEN VN, F DI REE f, o 23T 5k, 18E G~
Ext(N,F;f,e), XIRHEE ¥l 1Y EEFF. MeERBW (3.1)
AR ESR.B{l, 5,5, -, 2} RHBENRER. BHEEER
TRED POFESFRT BERBXNLENER f e,
E 1) B

1} ARG wELN B P 1 ANBH) AMEN AN FLE (=)
e FRHANDHABRETAANZSN. SHERZS.

w G »



A

(2598 = a3l e, 998 o= 2y2(e e, ¥ID)
wa o 2f(xy,8)f (2, 9)40,
~ #(§7) = Tyef(y,2) = xyzf(x,v2)f(y, =),
)54
(%9)z = 2(yz),
B
flzy, 2)f(x, ¥)2 = f(x, y2)f(y, 2).
XEB 1=1,@81-1=Tf1,1) & {(1,1) =1,
#fFaeN,H
aﬂ(.‘l’]ﬂ(‘l"]

— 3 E kY

= f(x, y) =y 'a x¥{{(x, ¥)

= gUEHEY
L=t
a(x)a(y) = a(«¥)f(x, 7).
FR3.2)A Y.
2y BRODAMETHR L PH—T_LBE. HiEHG
RE.BEFRERFHNAR, H54.5003)RF

(Rayb)ac = xyf(x,¥)a"Pbzc
= «yzf(xy, 2} (f(x, ¥)a" b)) ¢
= 272 (5, #)f(x, P) R aurmeipetar,
Fa(yb7c) = Fayzf(y,z)6% D¢
= xyzf(x, ¥2)a" Py, £)6"%¢
= x¥zf{x, Y&)(y, 2)a*r™I.0psn,
BH(3.2)AE (Fayb)sc = Fa(ybzc), TRBEIUELHH.
X, £#(3.2)R S r=y=1, &
FO1, 21, 1) = {(1, 2}{(1, &),

e{1)e(1} = a(1)f(1, 1),
EER (1L, =1, TRA

« 92 =



flya) =1, a(l) =1, (3.4
RBGHRE, B AE
11« ¥a = Ff(1,£)1%Dg = ¥ .11+ = ¥4,
R 11 R GRZBAITE. XAHERK 44 €6,
(e, ) e )*H T L Fa
— 27 f2 7, 2)(FaT 2) e )R,

= [z, »)f{x"", x) a7 'a =11,

Fraa FEMIT = (f(x77 x) a7 )" Bk, GHIEE (3.3)
S y—BE.
BH4HRITHESB
1a » 1d = 1f(1, 1)a"D% = 1ab,
WS sb—>1z BNE| {lalae N} <G HAH. RITER.
Mle EEER. A N< G, XNiFH N6, R{NE
(zb) 1a(%b),
#E(3.3) %
(%5)'Ta{Fd) = =~ (f(2™1,2) 757 ) 72/ (1, 2 )}a""%

—_ i.Tl(f(:—l,:)—lb—l)n{:l'—‘&‘aa(:)b

= THx ™, ) (f{x™, x) "1p— )Xo et gatayy,

= 1f(x "tz H{x™8, 2 )71 g% ¥

= 167'a"*% e N,
W N<G, &R

zl » 12 = ¥1"Y = %4,
WAy fuxl EEERK, N v TERE* N« MER. TR GH
(3. 1) A AR R R,
HERN,RE vt~V B2 FF| G/NNEH, XEEX
¥ +§=%1+¥l = 2yf(x, y}1°P1 = 2yf(z, ¥),
F'ax = x (f(x 70, 2) )R g E ]
= [f(x )Yz, x )" )ewn " magatn |, §

-_— auu],
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AR FER {1LE,y,---, 8 #% 1) RS EHRBARNT KA
FHIMESER f e, SEHENEEE, /

HAIERNETRESEX T EENFT RAEREDEE. B
[0 725 7 R e ] A, e D ] R S Y B

B, HTEEAENENRF N B FHTFKEREER,
RREVE f(r,3) =1, ala) =1 AEEG.2)RA, WXk
WiE Ttk G =N X F, BENAFHEH,

ARETEE ARME, TENRERERRERAE TS8R
Fk? FHMNERPOEN R, REE LD ke B8 .24
FE- Mo E L, RERCHEEG.2)SNNE T EEct
f,o WIS, AT RkbRE—BRIEDIR T HE. BRI
WREFERT RRBNPEE+AEEREEN. EENE_4
S ®ERE. AR, RENT KRB EELNRBERT
HeEY, {8 IR H AR T M Tk B R R W REN R
AR E)E, X Bt 2 AT IR E AT, Bai A e A LRk
BRFLEE, (SR, hRET —SRERAER, DBRIRHERE
HERT RS )HTXMERERE, EATHHRIITES R
XA, REATHRART HOTE, RIOGIET KBRS
MrEaigE e, 30 N B F IR AN 5K N R A& e THE.

AEHRGCGENBF—MAERT K, 0: F~>G/N BE—%
ERFEES. HEH 32 ALHE NP —-HERRE R 2 F,
BT RBAFERGDARN - HRER f(«, ¥) A ols). WE
BIVEHR—APERRER (Flx e F}, BRI KEBOLERE. B
AR fi(z,¥) o), BERAERRKIFZRAHRAEZ

2 =xp(x), Hip p(x)eN,
KERMBA—RE ¢:F—>N, HABER 1=1, # (1)
=1, HEETRHEB f,a R fa WEFRND

lx,9) = @(ay) 'z, 9)p () p (y).-.}
a,(x) = a(@)px),
WE NG, B ERFHERMT LA H TERAY

- 94 ¢
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33. X MNBWFHBHITT K G =Ext(N,F; f,a)f G,=
Ext(N,Fif,a) AFNE, MREEER ¢: FoN, i ()=
‘1 H f, a3 f1, o iR H(3.5). FATHIR BRI 5935 EEH 1,
& #l f o0 955 IR IOT SR BREAL
34. 18 WINNEFIIT 5 6 =Ext(N,Ff,e) 0 G, =
EXtq(N,F; fi,e) FL,N GG LHNHEB, WEERM n:C —
G ETENLBIRS 2w A NFHESF R,
it WA G =Ext(N,F;f.,0)y, Gi,=Ext(N, F3} f, y), B
% G={%¥alrec F,eeN}, G, = {ralx€ Fyac N}, }HHmM
EEEBEEN
Fayb = x¥1(x,¥)a" Vb,
Fa§h = xvi(x, ¥)am s,
XHG, G5, \ETE o:F =N & ¢(1)=1, Hpir (3.5)
. BERMNWOTHE G, F GHUMS 1:
n:¥gb—>xp{xde, Y€ F, g¢ N,
ROTEXRICHE £ G BN HAM. BhHENA (=) e
) %o, i 1 RIS ;XE Fe@da =1, U = LpGa=1,
H (1) =1, X3 a=1, Bl Kerp=11=1, 31 X2 ¥4,
TRAZEHRIEY REZE, B8 " Z2FE&E. Xe[THH:
#(7ayb) = n(xyf(x, ¥)a"r)
= xyp{x¥)i(x,¥)au "%
= 2¥{(x, V)@ (x)*Pp(y)a*"¥% (F(3.5)R)
= 2 ¥f(x, ¥ Jp() Ve Vp(y)b
= x¥f(x, ¥ )@@ a) Vp(y)b
= Xp(x)a  Fply)b
== n{xa)n(§8),
iR 9(la) =1¢(a = 1a, Hiyly = 1y. EBE. /
EEREHTNEFRATT RN BN ES&EF, BE
. 95 »
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FLEA SN AR RE LGB RESER, H 26T R T RRUR
X, BITAEXEBHART. SXBHNREUTSEL ity kE
IEHFEER N, REENSHECOHES—T, BNEENEH
MER XA EESEARSN. BEFHEINFTIRERAN AN
L EESD MR FFR E .

TERIEGR-— LR %
T BY

35. EX BNEBEGOHTH.BMNEGHEIM, nREEG
FITFRKE G=NK,HH NNK =1, XEKIW#ENECHH
#BE.

% G =Ext(N, F;{,a), BENZEGHEIF, NWERSE
FaF, ERFRTEEANECHH—PREER Z &, Hil
r—> % £ F 3 F yEdags, WE{FHeEisd KB f, o %
B

GIE-Eink W 5§l o= i

h(x, y) =1, ¥z, Y€ F,
#HH e £FFE Aw(N) UES. EERERTEH, WRT kG-
Ext(N,F; f,a) 5 G, = Ext(N,F; fi,00) Bl H fi(x,y) =1,
e, AR, MNECHKEY., XBERAXEFLERE o:F —
N, E o(1) =1, HGS)ARY, TEH
Fp()7p(y) = 2¥f(x,9)p(x)*“ Ve (y)
= xyp(x¥ ) @(x¥) (2, ¥ )p (3 p(y)]
= x¥p(xy)(x, ¥)
= 2yp(xy),
H {Fp()|re F} A—S5FREHMPFHF, X
FAN = {Tp(1)} =1,
i F RN cothihah, TERMTLYE THAE Y REHE.
3.6. BX #RYTk G = Ext(F,N;f,a) RN, WEEF
MTF Ext(F,N3fi,e), HHP f((x,9)=1,Vx,y€F, Ho B F
F Aw(N) BE .
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3.7. #¥ THETHEMN:
1) % G = Ext(N, F;f, ) A%;
2) NEGCTH%MN
3) HFERY ¢:F N, (1} =1, H{&
fx,9) = plxP)p(y) ()™, Vx, 7€ F,
NEFOART RUMN O F R ER. BT TR KL
T ok f =1, ﬁiﬂ‘bﬁﬁﬁ-‘lﬁﬁﬁaﬂﬁﬁ?ﬁlﬁﬂﬂ?%ﬂ RI®. A
NTf=1, s 2FF Aa(N) ANBEE. ENLEREHER
Pi+a95 R, mAEFE2 TR ERT REKE. BiH
SHTER
38 X W N,FAHHMHEE. o F - An(N) ZEBER
5 s ﬂENﬁJF%TﬂB@ﬂfEﬁ G=NXF RE A
G=F XNH{(:‘, a)|x€ F, ae N},

EEA
(x5 a)(7, 8) = (2¥, a*¥5};
R |
G=NXF={{a,2)|aeN,2cF},
iz E 4 ]

(a, 2) &y ¥) = (ab*D7, 29,

AR REBIRIEH, RBEERIEN FAEREERREAE
E.HFEAMEAMENLEREEAN, (HERIEFS LR
MR G, WA GERIER F.N 5 {(x,1)]xe F}, {(1,a)]
e € N} (83 {(1, x)|xecF}, {(a, NlaeN}) EEH &, W
G=NF=FN, H NO\F =1,

HTEEH G=N > F, AN a=0, BIXED r€F,
a(x) fE NRE SRS, e TR N 1 FREH,.

TERIERERH KOS/ SHEE, 2fidHmRs
RS aTEA.

BE,MRNEXRHE, MH3.2)X, ENE FROEEDT KB
FINT RER TR e EE

-??l



ale)aly) = alxy), ¥, y€F,
Fle & F 3 Au(N) HNES. XREAGNHETELEFSD
RINRBRBEBABNAESZBEHHA.
FAEEAVE B BRI A A A5 BEE /Y Schuor-
Zassenhaus T,
F BT TR N AR IR 3, B0 F 0 IR IE
BER N g FROY 3Kk, X F A m U JEFREE, 1 = 42 p0:
Fe==(s)={l,s, -, "7},
TR GANBFHIT . BEERAW o:F =G/N 2 FTsBHR
AN, T RFEE N RE—RERET, I e VEIRERIHEX
a5

G =NUNUPNU-+- U™ N, (3.17)
HE"eN, & &=q, Ny KB f R
] 1, t -+ 1< m,
ﬂhﬂ={mi+;;m_ (3.6)
Xk ols) = 1€ Aw(N), MBS e ABHK
@) =1, i=0,1, -, m—1, (3.7)
H(3.2) B2 '
AT =g, T =g, (3.27)

EHAEABDIHRS 2 =5,y =", 2 =5 MIA[BFH X,

AR, MBATHEGB2)RW e N ¢ Avt(N), Wi
(3.6) B (3. 7Y ELIT S bB¥L f, ¢ AP B (3.2)K (RTEMER), T
EHMRBE—PNE»NERRFOF % XHERMNEBITEY

3. FF WNEE, F=() E~MEHE. XikaseN,
re Am(N), e SrHERG2YR. WEGOERGBI)REEL
e fFHEG2)N, AMAE—N&FIT % G (FRNEm R
Hidk),181F G =Ext(N,m; a,v). FANBFE=REBHT
Sk F R E M AR (3.2)RM o, v i LB

XM ERAH TREH NS By ke i, EXTA
H8 g, TE T AT 1R B RO (R B A A,

« OF »



BARBEXRROT REESROER, RIOEE

3.10. ZX G HLAEARE, MR GHBEMEM TR N, &
B G/N R, B, WEREOERESENTINY k.

TiE Helder ERRE T HRITEAFIRE.

3L M. Fn,m =2 N EBMN, cR s« MBEREN T oI
BB FHT R, WeHMTENER:

G={u, vy, u" =1, o™ =4, v = u", {(3.8)
ﬁti:l%ﬁ By My by T ﬁﬂ%%\ﬁ
™ = {modn), {r — 1) = 0(modn)}, (3.9)

RZ NG HERGRNNER n.m, e, v, (3.8) XEHE —4-»
WrBIREE L VB ERER U 3k,

¥ ImGE—AXHEQT K, I4 G =Ext(N,m; a,1), H
P N=(uw,w =1;a=u, tH « =« PE.HHE 2,7 HE
&H(3.2), AR GRTNNEREESERA

G =NUeNUANY--- U™ N,

(BEGLURNE v"=«, vov =, TEHFTGXERR
(3.8)5%3r. mHskd: (3.27) Bl o =« W =1 (BAN%
#)., BHEXE 7" = l{mod #) F «(r — 1) = 0 (modn}, RN
i (3.9).

Boh, EBE L, DIe(3.8)M(3.9) 458 3% RAVEEII <
mn, i (G| =mn, BGLL(3.8) FH3.9)RA 0E LER.

Rid#k, AREEERITRATE IFH, ENRE (38)
(3.9): i — » BT BB L m IV BIABE VT 2, T MR, /

T ISERBERYIH M 2y 28R E B B. G. Basmaji 7£ 1969 £
ML, FIZHETENLE:

On the isomorphisms of two matacyclic groups, Proc. Amer,
Math. Soc., 22(1969)175—182,

Bin, A1 —ANE-T- R IR AR B i o o] H S S e e
OB R Ay 4 5 R) R

3.02. ¢ BREFTEHN 12 EE.
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B Eh. BEHBESREE, ZMTHBR AR, ED
ZyXZy P12, X2, X Z,, UTEIEERAFCERTR. XK
GHY Sylow 2-F B Sylow 3-FEAfEEE A& G hIER.

(1) FHGHI Sylow 3-THHIFEMR, WBRHPE Ho=1,
TRGHEH MBI RTEGHIRIER., BN [G:H| =4,F
GES,, BHIEA S PRI~ R2HF# 4. (OFRARIE.) T
B G 2 4.

(2) BGHY Sylow 3-FTHHAEGHEM, M GH Sylow2-T
BHSAEM, I G=H>S, MTEHHERN/CEH,H

GlCc(HYEAu{H) = Z,,
H G R, LR G/Cc(H) = Z,, X |Ce(H)| =6, 4T
ColH) = Zo. GH ZoB LW . HERIIL, G = (u,
v, A E K e
w=1, * =, viur =u",

r 3 1(mod6), r* = 1(mod 6), #(r — 1) = 0{moed 6),
HERBEIL&RAHE r=—1, +=3 550 (mod 6), XHHH
RMTFGXA12HMr—HAEKBED M 12 XL KE. XEGATE
X 4Wrm, mEE 4 Brm, b BASEA.

R, 12 a3t AL T AR E AR R E,

(1) Z#8

(1) G 2= 2Z, X Z,;
(2) G = 2Z; X Z3;
(I1) FF32 Wit
(3) & = A,;
(Y G={u, ey, a* =1, "=1, v =u™'

(5) G = <u: “'>3 b == i, ' = uis v luy = u',
§ 4. Schur-Zassenhaus FH

AR Sylow FEERY—TERE ZFriA Hall F#. 29
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Sl X ME S, RIGHE—BIKS,

BIVE » TR THEBEREARNES, Ml FRe 52
EEMBESDONME, BBOTE - tE (R~ TE),
MR » BB o) WERTOBHNHIAh (K" h) g &
., ENRERY RN, BREEBRN O ERF2E T
IRAER., Y ~={p}, BITEN. AN, HPECH—I
. mR 1Gl. = |G,

4L EN W E—/RXHRE BROWTBHHAHGH I
»Hall T, R (Hl = [Gl., fRkH ey Hall F#, i
S RENEMES » Rk, HE G =-Hall T3,

Fihvab, HR GR Hal F&, R (|H|,|G:H[) =1,

HIX A E X, Sylow p FREth R Hall T8, EXHMAREE
& m={z}

4.2. 48 FHRGH =-Hall F§, NG, W] HN/N B
G/NH) ~-Hall FRf. EHEXH HIG, UG, Il UNH BUM
IEH »-Hall FEf.

i AN HN/N=RH/HNN, # |[HN/N|||H}, XA |GIN:
HN/N} — |G :HN| u]J¥W: |G.Hl. T (|H|, |G:H]) =
17 (IG/N:HN/N{, |[HN/N\Y =1, #& HN/N & G/N
Hall F&. XHA (AN/N|, = |H/HOAN|, = |H/HNON| =
|HN|N|, # HN/NE » B, LI & G/IN B =-Hall F§.

HEE HSG, § HU/H=xUJUNH, W |HU/H| W%k
\G/H|, |[UNH| "%k [H|, &1 (|H|, |G/H|}=1 18 ({U/
UNH},|[UNH|) = 1, UNH RUK =-Hall T8, /

BT Sylow FH, RIVEHE ~-Hall THAEEM L
otk %E A, FEHY Schur-Zassenhaus FHE RN — A
RETRE TXNAE, HEARINMEGEREEARNE L. B
H7E 8 V B, WAL kST 0 B IREEAY »-Hall -8,

4.3. £ (Schur.Zassenhaus) & N £ G BE ¥ Hall FEE, ]

1) NEGHAER;

llﬂl "



2) ENKG/NWE . HFH BNEGHIR A1 g, M
4F ue N (& H*= H,,

HE.E (INLIG/NY) =1, & IN| fn IG/N| FEIH—
AREETHE. ToH Feie-Thompson SEHE, ZHEBEELTR, TR 2)
e R R AR R

ANERX A~ E B, B A Ve RIEH— 45 B, s R EE NG KR

.

44.5( 7TrEEASHHERENBSER, WiZE 3k
3.

W 4y T R

(1) FHNEGHHFH: & F=G/N, UGHBIENHEFR
¥ ik, ITEEEZ B 3N,

ERNH—HBEERE {(FlreF}, TWEERLG.)RGHE
PRI f Rl e, AR BRETZH, BRiBERE 3.7, IR MIEFEE
PR @: F >N, 5 (1)=1, HA

Hx,y) = @2y )@(y) '@(x) ¥, ¥z, Y€ F,

B, HOGDA,NEEW ., ¥, 2¢ F, B

f(xy, 2)H(x, ¥ = f(x, y2)f(¥, 2).
BUE Vo2, i B FLoHRR(EENESHEE). B

T #ays2) T #(a, 9222 = T #(x592) - H(3, 207,

xXg F xE F & F
& @ulw) = [ Hx, 03, W ERTH
xe F
e (D@ {(y)* = @ (¥2)f(y, )7, (4.1)

EX (JFLIND = L,BER i r|F| = 1(mad{N|), TE
[y, ) " = f{y, 2)7". & @(u) = q@l«)", MAWHATE
g(2)@(p)*® = p(y=)f(¥,5)7",

Wy, 20 =, v, RIS
flx, ¥} = plxy)p(y) i@ ()™=,
s o) =17 =[] #z, D7 =1, HeBWRARINHE

zeF
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(2) 3% H, H, BN&GHIREAAEE, EHE K s N &
H* = H,, &7 HF H, W3 RT F = G/N HTLE x LRS!
% FCHIIEH, XRH EN = &N, A 7= (), Hib
S(x)EN, EH 75 =2y, 8
ES()yd(y) = xyd(xy),
i

Ty p{aY d(y) = xyd(xy).
JZEE E;’==;;: ﬁi
s H () = d(x¥),
EETE v, ik # B F, 3 KB
IT ¢ « oY= I oley).

TEF g F

& 2= 1] o(=), B

Lp{(NF = g,
BB r R ¢\ Fl = l(mod|ND), ¥é =2, H
b (y) = u,
RE o = y '4yd(y), TEE
w'yu = yPply) = ¥, YV EF,
Bl H*=H, X3 «¢N, 3I1BBIE, /
R 43 M RS AT,
(1) IENZE G BTG
BN =n, BN rgHRE. =1 BR {1 » >
1, BEEMp 2, NGHIE4~ Sylow p FREEEND. HPEG
f—A~ Sylow p T-#, BRVBRNK Sylow p T8, @ N, =
No(P), & Framint i, G=NN. TEH
G/N=NNINe N,IN,AN et N, /PIN,AN[P,
B4 N, NN/PIIINT, FEN/P S, N,AN/P @l SEIEH
X, B N,NN/P B N,/PREM Hali F8. XER NN
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NP\ < IN|,HIG% B, N,NN/P ¥ N,/P /X U/P,H
{U/P| = {GIN|, K

s Z=2(P), BZ>x13HH ZcharP, TR Z<OU. %
RBU/Z,CHEMN Hal 78 P/Z, BR IP/Z| < IN|, XH
HABE.P/ZEU/Z GFWV/Z, B (V/Z]| = tU/P| = |G/
N, ARz RAHE, G88 44, 28V BER H,HB HI=
|G{N, FRHWMENTE G B,

(2} { H, HHBRNEGHRIFTHEE, WEARFE E weN
H*=H,, PFFEE.

(1) EENROEE. EVRIEARXE Bi=1, NEZE
gt [BoR 44, SipRar. WO &k > 1, R R eY sk,
HANRSE VG, 2B G/IN', X N/N B G/N HER
Hall +8, AN/N' ®1 HN/N' B N/N 8488, HHE
NIN ZF#,m5| B 4.4, FHE e NE HN = HN' . % HN,
H R H BN RN EE. TN B8 =4 —1 <&,
WBEMEBE, GEYEN G B =H,, & u==zy, B uel,
3tH H* =~ H,,

(it) e G/N Bojffgt. R Ha 6/N= 1, QINHKNFE
AFFHE . B HENEREFIRE 1, X FIERAE.

=1, HREFISEZH o B (EREE AN, H
H.H #RZGH Sylow p TR, GFHeeGE HE=H,, XHG=
BN, i g=hu, b b Hue€N, TREH =H" =H*"=p],,

iz, $TRAN—NH/HAENTE. HHOE, S TH
AR, THAERN p . XNE TNDIHN =G, & T,=
HOTN, § T\<H.}HHE

HIT =H/HQTN e2 HTN/ TN = 6/ TN
= H,TN/ TN = H,} Ty,
BT =T, FR& T.N=TN, HTH T, BENE TN $7%p
B HERE TN 0y Sylow p T8, SATIAR, 7L re N
& T\v=T ZEAMHEBEE T EHIRENTHE. TRE
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M<=NJ{T)=H, M>H,. BENGE4LLNOM BEMOER
Hall 78, it (NOM)IT/T<SMIT, BB H/T,
H*/T.. B H/T, EBFIKE <!, U &FEL yeNOIM #
H**w=H,, & a==1xy, MIFweN,HH H"=H, EHEiEE, /

45.7%F BIEICLEBEH, @ Feit-Thompson FH, {FEH 4.3
HBENK G/N IR 241K, BEEXMEE, T8 H-—-4
AT Feit-Thompson FEMAIEFRMNE—#H+oRFIAN T
Y, BESHERRY. HLH AR A Schreier WL H T —AE
HH, ol W&t 97 4 10,

M, STFNRZTHBERIERE, W. Gaschiitz 33F B 4.3 #t
I3

4.6. 2T G RO, N6, NTH#H, XN M <G,
(INL,1G: M) =1, MH

1) HNEMDER, MNEG Dl &b

2) ENEMPEN, BT XERIISEM hitiE, kA
NTE G BT 7 ¢ i g,

i BA T Y R RS

4.7 ENECGHWTHERTFH,.MNZE G HHFHIRKE
FHANTF A Sylow T8 S,SNNTE S thili & 3b.

EH 4.6 VIEARfE A THEN ERWRE, XEHXBHRY T

., FMEBREETSE B. Huppat #) “Eadliche Gruppen 17
o1, 17.4,

§5. BB R Sylow TH

5.1. %M BGEYN, HREHES O FUERE, XY5E
.4 0=1{1,2,---,n}, HiENEGH» @EE%E%&I] n A~G ]
(FM)EHP.

[

N=GX - X @G,

- A
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MTHEERN A H, AEBITNTHENRS «(h) ENE—I B
=igaf
(G155 o)™ 2= (g7 oo e 87"), £, €6, im ], -e-, m,
HEHMRE alht’) = alh)a(h), Vi, b € H, XFE et — Ant(N)
ZRE®, W|EN 38, ENFHRET o fREHB NxH, WHG
FHESMR,ITE GQH. MBHIHS H, K
GZH = {(g, -, 8.3 k)8, € G, k€ HY},

Rk T HlE,

(85 s 8as A E1sr 5803 AT) == (G818, + 12 Ea8P3 hA")

REXIEIN, - MR PEHRER BT BB
GJH FE-THRE. NERHF

S.2. 4B F G, HHEFEREEL N

1G 2H! = |GI*IH]I.
01.3F ZEEBIT,EZEMHB G2H,
6 =1{(g, 1, --~, 13 1)|g€c}
A1
H={{1,1, ++«,1; )A€ H}

S9% GLHBRMTGRMHNTE., R G.GURH %
HER, TIAS G.HBE cOHNTR,FAA GLH— (G,H)
(ERHWR 25 i B 120 31 J0).

SA.F WMBREENS! G, NBEGCEAMRESA LHER
B MeMTRANICERCGIHEBEEAX @ ERHERE. T
EEA,F€Q, HE

(3,,‘){31-'“.3,,51 —— (agi,iﬁ)_

XERITEERRNE 4 2.

55. &H %G, H, KDBHES A O, FRSK®E, W

1) AEEFHBRORE, BEBEHTERIEFEE « XHLARHE Aa(N)
NEIRAS. EE,MBEMMERN s M, mFEmks 8(A):
(Brsm o822 = (giAgmsgud)oi € Gof = 1,000 411y

W B(A) FANWIERA. E8HFRRAH Au(N) MRS, T AKRA.
HIMIRE B(Ak) = g(# )plh), Vhy A € H,
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(GAH)ZK M1 GQ(HIK) BlHEERE (A X Q) XT i
AX(QXT) FHWERE, BEERB(AXOIXT HAX{OX
NSEER,ABEHNE AXOXT,

(GZH)2K =G J(HZK),

T OBES.4 BT EES. HIESBEREEES, R
EEBEERE A={1,2,---,m}, Q= {1,2,--+,a}, T = {1,
2,055}, WF (GZH)ZK DRERTE

= ( By o s 8uas s Bizs "t 3 Bma3bai =03 Bigs -t v Bnis b3 R),
Hb g, €G,heH ReKsimlyanynyr =140, 5, HRNHE,
£ GZ(HSK) fHILE

Y= (Fus s Zao 8>~ "2 &na> ** "2 8y =~ " s Lusi s == "5 i3k ),
Bz, AEERITEA, Ry EHX A X0 XTI FNEHRES
LW, ZBEN, BT AXQXT EgEcE (6,4, r), de a4,
ieQ, rel, &/

(6, i, 7)* = ((&, ) S doride) | k)
== (33.7, ;'ﬁ-r, T*),
(3, _.j’ T)” - (3;,-1-, (f, r)fh-'"-#ﬂtl)
= (%7, fhr, Th),
TE (8,i,7) = (8,i,7),V8€A, i€Q, 7€ET, Bl =y, F
=8
(GOH)SK=Gg(HZK), /

THEBITTEEKRE S. 89 Sylow p T8, & P €Syl (S,),

Wi {P| == iS8.1p = (n1)p, & [P} =p" M5B

() = [-;i + [%;] + -

Hrbia]30REH « HBERHS, Fiks

n==g .y oa A e + aif + ag,
ﬁqj Sy sp—1, i=0,1, -++yr, H a, >0, ﬂ‘lﬁ%%
iE

sin) =as(f) + a,s(PF7') + - 4 as(p) + aps(1),
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KB BOR S, B0 Sylow p T8, HEHE » M FT oM, HEH
o HBHAE ¥ T XF, e HEHAE V™ AXFE, > 0 8T
HEE PP XE.« HEHE® 1 /~XE. IEANTE—4H,RN
& ¢ A FH, RITERBEEREEII ER—4 27 T8, R0
fEREB LEANKRER Sylow p T8, 34, RITEHBTEX
BETH(BERERERESE » AT L), EERRIEE S, 1Y
—A P T RE, TECR 5. 89— Sylow p TEE, FiiXFhdniE,
RI\BEEAY » B 2 HBNEE. TTENERXERT
7 X 1T

S56. %" WZ, B Q0={1,2,---,pt bR 7 BHEIRELE
{Q(12--+p), W

P =Zp22*§--* ¢Zy
rA
Bler P XFNRG =0 x 0 X e X QFayESRE, K
r 4

X 00 Rt Sr Y Sylow p FE8F,

i R ss, BN RRr e, &P —-2,22,2
-0 Z, REBUMN, HUBERT LNER. & s5.2, it
HE

1P! - P#r—l+#rf’t+...+l —-— P;{rrj‘

2% Sr B Sylow p FEFAUMTEDY 27, 5P %, &
P € 8yl (Sr). /

ZEHRMNELFENKREFN Sylow p FRENKS, TEHHBS
— BB T

S.7.81 WPrREREM, a={1,2, -, Pt. REH S. B
Sylow p FREAUAERRT.

B 4 0-={1,2,:-,p}, WZ, = (a), e = (12---p), &
S8 Sylow ¢ FB, B4 TT=0 X 0, HEHBS5.6,P = Z,ZZ,
= Sr Y Sylow p FHf, IEHES3, P = {(x,y), b r=1(a, 1,
el 1), ye= (-0 0), REBH My ET LRNER

ilusl



WF: Hi,f=1y2,---,0, 8
RN (CON D PO L O
(1) “{(f, P, il
(7, 1) = {5, 1").
His G, N+ i+pr—p BETHAEN—-—WBE, BEESE
5,y BREA LERENE TR 5 @A,
x = (12---p),
y=(L1l+p--1+pP—p)22+p---2+p—p)---
(P, 200, /

§6. & & A B¥

RO @ BRE—FER, LTR8BS, R

GCH PR, MRCRERR 2.

61X %P RE-BHE.F P ETRBEY, R
HE—BcEZBIRNCHE-TRINWE P H; ik P &
BRI AN, WREE-RGE Z BURHGHE—-H R G/N

AT R BB T MR, 25 MR EER M 20 B TR 7Y
RE .

BRIBBCHT—TROBEYCH—IMRE. TEE P
IR 35 F 2 t6 Ry 2t 1500, Mk G £ 2 BEWT 31 6 ROEE— R
Bhi 2 B

MRFREBERKIETRM G ImBlg. syl 2
REFRBODTRAEEORN » BRER, I & BAK
A FRER fo4h R B 15, B0 B SRR £ —BEAO T RN B R,
[EUReER £ B, thH e R TR Sy Mk 2 5
%, REREFRAOEETRE, WEBECBERAT RN
HA.

EWMRBER P H, BIRNEY P BHESRYE, TH
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HILRATIE 2 IS AR SR R EE IR A,

6.2%X WP H—TRAKNEERHCARD &, @
CRE A HTREG % P BE, NG N — A P B

63. %X ik PN HRBENRMAHCRRE 2B, 1
GRYBA KRS 4 P B, WK G H—14 2 B

64 X WP T BHE (SN X ARSI R, B
CRE P B, BCUBIRTHNGNERRE N P %, Wik
CH— G DR,

B, 76 BB B 6 IR A AR AT R &
—i, - BB 2 BHAE, S MY TR
“By 2 B, B R R R P BORCENE 2 B, Wik
7E R SRR I .

FERITELE ST R B 2 s RS F 2
BT P RHIOVER. A BIBUS&E, B SRR HX
2.

S — N F P B RE R TR SRR b . XTI Bt

RO EERE 9B EREL8FL, AN T E.:
G. A. Miller and H. C. Moreno, Noa-abelian groups in which

every subgroups is abelian, Trams. Amer. Math. Soc., #(1903),
398—404,
{BRA1X B A FEI A 22 e By 7] i, Bf

65. xW HIHAZHHC HOH T HEEE.

W AL 7108, GRAN RS ESIEE LERTRE, R
R R X RAE B B RO AT .

BRGROBARIERTE NBIE 6/N A88E, HeBHRARH
e, NREAHEE, MR GIN K, MEWRe R, m#E GIN
A,/ MIN BB KXTEE, MIMIERY e 2HAKTFR, X
HeNT#H, BMTHE, TE M/NRZH, XRE G/NBERZ
wHE, BEe/NXEBRE, 51, 710 FJE, B, /

T i n HER 6.5 IEBA Zassenhauws g3, 80 1, 7.11,
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6.6. % LGEHRE, MTunE MR TR AES
Co(Ad) = Ng(4), NicE B,

iE EHY%, HRITEHEFGRFRESMERN. TS, HTEA
E, BIEAGHARZHBE, HER6S, 6o, W6zl XK
IERTEEN, BN%H, H |G:N| HEE, HheilEich, 8
CAN) =N, {H No(N) =G, FF. /

ERREAENEA (XFELER LA 7.11 553FER) R BE TR
MBTT Y, TSR, H7E 1952 4 Zassenhaus F—
RIEAEE BN EREN, REE 903 EFRE LB TN TR
Rt .

Bl P IiEFEEMREER P, E4EEEN &2 BB
EARAEEN TR, BIFEHTEIE2ER. —8XKiK, #2
IMABRNMENENT &2 BREDBELOBERN. TEHRNEZES
BT NERBE— e,

6.7. M HGRAMANBRE, e RE THA=ERH
i kil

1) Gex Z,X Z,;

2) G 8 MPUITEEE;

3) G={(a,b), HUWTHIENKE:

af = 1, 9" =1, b7ab = 4, " (6.1)
HP o, g A EREE, m, r HEEWLH r & H{modp), ri=1
(modp),

W EHERIRGESTHE. BHGHME Sylow - TEEMEIK, A
GABTRIN, Wit GENEINE U EIZER s, G240
pEE, NHUHMBSRER (1,4.7), RGHEBREDGEH (2, p)
MTEH, HEAHREAEE, g 6=H, il 6=2Z,X Z,,
1) RUEE,

BEREGCETZH. Mo, nEH6.5, G, B
CHIMALERMFENNNER, B |G:N| =g AR, BIE
ik |Gl Z2EF R I AAINEETF. BE & 500 -5 0 B
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IGIHNEBRARBER T, s=22, WNKEE cES Svlow
pi THF Poyi=1,---,s, HHA P, REFRERTBNNTHE,
BEF PG, BE 0€Sy(G). WE (Pir,0) =P,Q0 <G, T
= PO B, ERls, P,NERTSQNERTE k. BHE
G=Py--P, -0, MG GTH, FH. ALIGIEZEHIAH
REF. TEHSHEMEEFLIHE.

(i) GR¢E: XMNGERBRBE AKX FEHN, & N={(),
al” =1, WHGEZME =2, BHEAH G/ () =G, BR
UE G 4 NEREE B 16| = ¢, CHIE ¢ 183K, afFAKIER,
XEAREBEAMEIRE P BBt s$ (40, §3), XED
7 BN TEIREEY 8 P T, b p =2, A G ={a,, b), &
X7

d" =1, B =gt hTigh o= gt
Hrep i, jOBYNEER. & ¢ —a*%, 0l a 5% NR4E BRI,
LA a {88 a0, U G =<4, 8), BXE
@ =1, == g*, bTigh = g7MY,
® 24
@ = B == pTIBG = bt = (b Iah ) —m g HE
B =1 HI—2RHY, KB =1, Bs=2 F
& GA S AT R, B G2 2) BUEE,

(i) GARr#: HETHAOSH,. "R |G| =p%¢", HGH
Sylow p T8 P<IG,{E GRY Sylow ¢ F3 OXG,P,0 5B
B, TRYUS 6=, &), Xk

@ =1, 49" e 1, b7iab =4,
FRr UEYMEREY. Bk, ¥ r =1 (modp”), XHE
6% 5 o LY GRIR THE, I 67 55 a B 4540, ¥ v = 1(modp”),
B, ¢+ Saetuj3ci, X8 a=>0latb=y?, TR r=1
(modp*™'}, BRI ESE »=1, HZGH3) BT, &
Hod S r=14+kp"", (k,p) =1, TRE
ré = (1 + &p"7') = | + {gp"*(modp*),
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b 7 = 1(modp™) F&.

R, B FETRIE 1)—3) B8R0 NERE. &R
B, /

FTEANERE, RATRAE N EIEOFE 28 M7 o itk
Moy 2 18 AT .

68. R WGR2ME, (2 ¢ol2)) =1, McTERF.

i HACRHIE—-THEAOR=RE2BOR T, @FF (»,
p(m)} =1, TREFEOFERTFEELEN. FEERE, MHE
WAARH GAHRNEREE. HRHEF (0, () =1 THH » L%
FRF . TRGHEBERTHC AR NVE , HEFRImn=1, &
GiEZER 1 Sylow EEL,IMFHIM ne=1p, H ?=1(mod
1), 8 (nyp(n)) =(pg, (¢ — 1)@ — 1)) =ga>1,F&E. /

{5 XA B IR EI 8 T EM -+ o & ARy — B .

6.9. W & &, F AETFHOEOEMER, AR & B
TR 2 W &2, 4 £ BR—PMRoEH.

(IFEH A&, )

A5 el 0 B A

6.10. ¥ & &, L, AEHREERORER, B0 By

6.11.¢H ¥, F HFRITHAGHARBEEE O EL
B, HWAAE 2 BT R 2, W 2,402 BRI—THD %
.

XEENHEETHR L EFENERE. BIESHRES
KR EL

BT R8T N2 BT, 3T &£ BRI R, &
H B4 R 2D, R B3 /MBI NN g, th 8T B RN
B, BE,EfESA TR, B3 1, £33 s ot
EIREERAA e e s, i, BRI &2 BN, BREBREHENTIRE
M, BIHReT R 28, HEMEDE, XHTENSERLFR
%, BTH/AIESH, BEERESHHEN. RTRE. &R
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AEXEREF, PUERRESEI, FTERE 2 GRS R
HEAHEBRNREERNBH ESEENEH.
ERERTTN . EEE2EZTHEBEBROTRIXE.
LUS DR, MO, 23(1980),239—243; 24(1981),331—
335,

2.8, SNEHVIIARRE 5 TR BE A0 R 2 4k M, B F .
27(1984),694—703,

=) ]

-5 BRT TR o 810 f RE R0, 2 vl iU B E,

LAEERE—- 0 BERT o THOA AR K &4 50, MEHE &4
BT Gy,

LR CHRERAT THARARANEERFVICHNENTHE &
HRERE, KALERHT o Bgkrm? _

LI OB GRERXRT @ TR R AN &M, M e B4 o T8
0 o FE il B E— A
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FPRGCHERTE,.TEF M(P)<Z2(6), XthPrEE.FH
PPy PNZ(G) Z(P),
XBE (P2,
3y 8%, B[P, Q1KP,0)~=0G, B [P, Q)<< P,
[P, Ol A& FPRIGRIIEA T8, & (P, Q1< P, B 2) AL
BRE [P, Q1<<2(6G). 4 G=6G{z(G), H (P, 0]=1, F
R GEE,MNMGHREE.FE. BBRNEBE [P.0]l="PF, A
P=A[x, y] =x'2*|xe P, y€ O) {4.1)
XA (P2, HF 1 Z 4 HENB 10T (N =P)F
[a, 517 = [a’, 6], (ab)? = a?67[b, ai(i),
Va, b€ P, (4.2)
f Fe@(P)< Z(G), H [a%5 6] =1, ¥ [a, 81" =1. &
r=2, WA
(ab)f = at¥*, Ya, be P, (4.3)
BZEINEEN v P, v€Q, HH xFe Z(G) F [«%, y1 =1, R
Py Py e TP (W e 1, (438 (a7 =1, Bl [x,
1P =1, B4 DR PAET s M T EER, B EHA3)RK,
IR E! expP = p,
iﬂ':}: p=2, ‘Ubﬁ
e Z(G) M la, ) =1, Va, be P,
MEIEM4MNENE VB n=4), F
(7)) = (P a?, 71" =1, Vxe P, y€ 0,
Al
(ab)' = a'8'[ b, al* == a'b*, Va, be P,
XHBE expP << 4, f
MARBEHFOUBE, RTMTEIFFHFNTRESRE.
43. EW (Itd) RIG|RE,
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1) ERGCHEMUNTREST 2(6), NGEE;

2) G WETMNTESECHERN, M BE, el
%,

I L)EGAERANEY, B, FENZGERAERTH
FREEEN, TECHENTETERE.BCARE, dER 4.2,
A G=r0, Kt P<EG, QFH, H expP =p, HHFEEREF
e, PRETLERERT Z(6) TR P<Z(G). XE G=7P
X Q, GRE,FE.

2y WHE G W—TR/ANTFEN (H —p BEY. H H
<G, ®WEHA N/C FH,H G¢/C(H) AT Aw(H) 897,
HmELEei, X&F ()26, TR H<Z(G). H 1)
256G BE XK G/ Fim,ECaw,

Y3, p BRIUEIFE R

MAETTE, RITEEHABTR 8. AHTHER P B Fratni

TR, RigeE

0.(G) = (gflge G),
GXR 47 EHA S 33 384 ¢ BERE 0(A)R—BBNODER 0.(6)
char G, H exp(G/on(G)) =p, FHFTHEHD

5.1 2% EGEAWrE, W o(G) = Go:(G), H G/
P(G) BWSFRM e, FHFE NSG, G/N ERSTH e B,
W @(G)=< N,

SO pEG, MEGCHE—BRATE M MG, H G/IM
Br BT, TRHA gfe M. IMBERESR ¢ 2(G), X
oGS P®G), XHGRE.FEFHIIILA ¢ <0(G),T
£ Go(CG) < ®(G),

Tk NG, H G/N REFEx#prE, RAIIKIEWA
P(G)< N, i% |G/N|=p", EHA G/N {EHu%E%H o BH
LIBEE GF{P) kf0 »r EmEDBE, BAWULRI r r —

« 1300 »



TS, BEMNNZRSENE, XRBEHEEGH r MK
FHEL, LA N, B Frawini FRNEURE H(GY< N, &E)F,
BX G/IGr(G) EMETHR e, H HGC)<GCo(G), TE
Q(G) = GG, [

5.2 £ (Burnside X W) BGRER B |G/0(6))
=24 MIGRETRINERERYINTE., HAEEN 6 —
®(G) YT E BEPET -1 ERIERKRRK.

W OBEE33, G={(licl) BEHNH G/P(G) =~
$(GYliel), T G/P(¢) T/ GF(P) L d HmEFH,
wRBENERARE I TTE. TEN GOEREENE S,

B xe G—@(G), M) +x¥G) ALREFH G/P(G) hRE
THE, TREYUFRR G/2(G) N—EE P(G) = xP(G),
vre, x0(G), KT {x-e e, 2t RMEBGCH—BENERR, /

HEXMEHE, BRIIEBHARI B -TEENERREER
d=d(G), WHN pBECHIEL,

53.%H (P. Hall) % (G| =p", N

[Aw (G| [p#*®(p! — D)(p? — p)- - (p? — p7™),
B HERE— ec Aw(G), HMTER G/(G) l—4
H a4 a:
(e@(G))a = g*®(G), Vg€ G,
SBIE frat—a B Au(G) 3 An{G/P(G)) LHNEER.TE
(At (G))| Bl (Aut(G/P(G)l. 1 G/PG) B|E GF(p)
L 4 #Em B 2=, A
|Aut (G/@(G))| = |GL(d,p)]
- {p* — 1)p" —p)- - (p7 — p*),

B4 K =Kerf, HWRKEB,BRINE {v, ol BEGH
-8/ NERE,. EBEMENERF L TTE {va-y zaay) 4
RS AT ;¢ ®(G), BERANENTEDRCGHE N E
REHAIAl = 10(G) 4= p"9 SLKERAEAL, A%y
RETFMEKNHE T, T, BATHRE |7 = K|/
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K, t, Hp K BREH{E T, W RADABMNERAEBREHGHERB
wmprE R, (HAE#, ZHEAOEREBRERL, T& K =1,
|7:] = IK|, Z 8, 1KI1A] = p*~ 9 BER |Aw(G)} =
IK)[1Aat(G)1, BIBFREZE W, /

£ LR EBEIEAH HIAE K = Kerf HHICE Aw@(G),
CREEAMEE G/PG) LESHESEERHNGIHE B BFA
. FREBEAEASEFRRILSTEERSR ¢ 2 G, Aud(G)
i r B,

54, 2 FBRrBECHEBEIEREFNEZEFEL rME
TRk,

B FAGRYBAN.HcHENaREFL e MEARE. X
He BEEN, D6 E—hOERD 2, e mEkEs, &8
FREEFHAREE rBrERE GXEEN & THONE—F
BMNAIERFE). HH Jordan-Hélder ERANBE—ZHIN
FHEFD e EREL /

55. E¥ AR s HCAME—F B HRIEN T,

I |} HSG,| G:H| =p, WA s ERHIE:, & s =
1, M HLG, &Ry, AERE s> 1, HEFEMY <s @y
WECHSRYT., HX H<G, & H<N(H)=H,. XiE H
<M, |G:H,| < ¢, HHEHHPR, 446G, BHRENETE
.8 HA4G. [/

5.6. i SCERBEBPE, H<H EcHTFE(ERT
2), |HaH| =9, MIHEEOEARK <5, FECHTE
(ERFEH, H< &< H, {§ |H:H,| =7,

I AT THAEE,EN HA4d4H, 446G, T HEGCH
PIEMBFIL, He, H, AR DR, BHBEIIMSREG SRS
FLABEREHENTRHNEERREAEN. Y TEAFHE
HWE, REUEY I<H<C<H <G MAKGHERF, R
5.4, BUMMBENFHECEFHNERFE L e, /

THEAERTALEERRE U, 3.11 gy,
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5.7. 28 WCRAEMRIE. £ NIG, IN| =0, I N
Z.LG).

T Y =000 RBAM. Y =1, BIEFEIL, 311,
Hajigi>=1, B NSG, R Nh<N B |N| =707 MK
HHBIEE N < Z,,(6), H

N=NZ, (G)Z,_(G)Y=NINNZ_{(G),
ENNZ, (=N, B N <p, BEEILII, AN
ZAGYZ:(G). T NZ, (G)KL Z(G), NKZ(G). /

S8.EHM EGERAM B

1) #F N Z(G), B G/N {8IF NG 35 #;

2) &G R, W4(G/Z(G)) = 2. /31, | IGI Z(G} | ;

3) #HG AL, 4(G/G) = 2. Hild, P1G/G),

E 1) G/IN=(xN), MG ={(x,N), AN< Z(G),
G B4 RGN w3 de , TR G B 3K #ed¥.

2) &1 1) s,

3 BH G <o(G), £ 4G/G)=1, Al AG/P(G)) =
1, TR HG)=1, SCRZ|®FIE. /

59. 3{8 @G NEEHIR 2 B eHIERAEMNT#.

1) F r>2, WEEGH (£, ) BXHERTH A< N;

1y FE p=2, 1) REP—RBAE., HEF N<0(6G), N
1)sh g5 a%ar,

i oW IN[ERsE Y N =7, MENEER, NX&
B (#, #) BZ¥elE, 5[ RRAL.

HER N2V, BCHrBERTEP < N, ZEHE
G/P, BRAEEMTE N/P,

(i) & N/P{EIR, WHBEES.8.1), NBZE., dA~VIEHE
Ry, Q(N)={(xeN|xPe=1) % (#,p) WX XH@
Q{N)char N, NG, FI18 Q(N)=2G, 5|ERIL.

(i) & N/P AR, NEEsEE, NP hEE GIP R
(2, 7) THTEM TR M/P, BRMEGH ¢ IEEREMRT
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B, WmEMLZE, N jeM)| =0, H aM)G, £ (M)
FEREGH P EATENAER MEMAZ S, B r> 2
Mmop=—2 FAEE.

@ p>2, XEMOREAHMREL,EIE I E § 3 p (DI
() W, AT DR, (M) =1{(a", b, & (F,?) BTHE,
HHE oM)<D6, T () B, TR EMPRGH P
Br 1E 39 T8, B0 35 2 5 | FEERU K.

@ p=2, MR G=N=0, Q0 ZOETLHH, NERHE
RE, BENRBET N<0(G), U M<®(G), WRMPE
HGCRI(2, 2) BN HTFE, WAE 4 MIBEIATER (002G, ¥ (=)
A NfiC TBH G/CG(-‘F) H#RT AwZ, =2 Z; {—NTHE. T

B (G/Celx) <2, XM Colx) 2P(G) = M, HHEMETH
e, TIE. /
510 8 WCRERrH . ACHEBMERERTEREN
THINEE,

1) & v >2, MGATRIBINE;

2) & =2, NGhHERERXTFE.

i, 1) BEGREN, #sIESITR N=G,MGcFEE (¢,
p) MM TR, SHBEFE.

2) B, HEIESI2)FE N =(G), 1B ¢(GC)ER. B
BGHIBM KM ENTFE 42 0(G), AFEHHE 4B, HAH
A2 8(G), M G/4 AFEZ¥2F. & 1G/4l =2, W44
GBI A T8, EHBIE., ®E |6/4] > 2, XH 4tk
Kk, NWE Ce(d) = A, (EE, B r€ Co(d) — 4, 6 B={(x,
4y, WEBZZH#H B> 4, B 6/4 X%,/ BLG, 540
KEEFE.) HA4H NJ€C FE,E G/ Ce(d) = Gl4Z2Aan(d),
BAVRE d={(a), (4| =2", BEI1T|S3IF2 T, XY n=3
I Au(4) FEFEE, HiXNE Aw(d) 22 Z; X Zy-:, #HalS
nzz3, B Gj4 &2, ))BEHF, TR G/4 =0(Au(4)),
FHt G HFIRLHIERATESE 4 =1 2 b B A R ER
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— KU, WEE b6 — 4 {8

alF—> t7'ab = g
N Bela), B4 o' =a'. v HFBN (5> > {a),{&) 7
AGZEIAERATE, FET AMER, fr BA0BK, & r=
25, YERE] n 23, TREERY  FRAX
(U 2773 ey = 0 {(mod 2*7")
BRI, & bhh=ba, WY

b= B (57 h)al = B T = et
: n=i
— az:-j-nu-{-: | — 1.

TRIWE2HT, GRABRKXTHE M~ (4, o) HEXXE:

7 i Lol |

at =1, =1, b 12, = o't
YL M 8 <2 O EARTR 0,00 = (b, o™, B
& (M) char M, ¥ MAG, 8 Q(M)<G, 56 §FEEBERL
BIEMTEFE., /

5.1 3F RGEFMW rEL. BEERITIE
8§ =8(G) = max {d{AYA<G, 4" =1},

HI 6 GG (depth), EE 51013 2> 2 WBHRET
8= 10T o8, Blackburn ETXHX 2> 2 WERBRET
R 6=2 WEIR rE. XMERERX¥ Feit 71 Thompson B
T ol P 7 2 B0 B T PR RO RF 5T

N. Blackburn, Generalizations of certain elementary theorems
on P groups, Proc. London Math. Soc., 11{1961), 1-—22,

512 B HGEAR P

1) & G'NZ(G) I, A ¢ §EIK;

2y & Z(G) B, 6" fE3R;

3) B Z(P(G)) 13K, Al P(GIER.

1) B G RER, Ml ¢ < 0(G), §3# 59, FEc
(7, PYREMTRE A<G'. B 4] =, ER 4< Z(6),
FR A< CNZ6), SEEFE.
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2) #12.10.2), 1G', Z,(G)1=1, TR G NZAGILZ(G),
M Z{G) B 6N Z.(G) 1B, h 1) BifEE k.

3) & Z(P(G)) 1EIK,{E @(G) RFER, H5IE 59, FiF
GHy (P, ?) NEEHTE 4<P(G), W4F N/C EE,F |G/
Co()| £ At AT, B A ()| = — D —
P), XBE 1G/Ca(a)i <P, TR PG Ce(4), Bl A=
Z(P(G)), FFE. /

5.13.3¥ W. Burnside RZEAR 4RI FRXBERFEI: R
B AR REN-1FR s SR EHE5.12.2) BE
BAEBH A — NS R. U — ML IETRAETEIR p BEREEYES
FA—NER » BASH. BT 5HELHARERE. 4k
FIBFIDES— B p B € TR BES5.12.3) HXAMARE
1R Bumside X LREBMARFMEIE, X& C. Hobby 7 1960
FIFANCGE =+ 5K, FTERMEXETRZHAR). =
4b Blackburn #F 19537 SFE£RIFBHT PR &%, HCRERrBEHE
d(G') =2, G IZM|, WM A2 WEHE, X& 46) -
d(G') =2, U G %, FSE TN

N. Blackburn, On prime-power groups in which the derived
group has two generators, Proc. Camb. Phil. Soc., 53 (1957), 19
—27,

BERRNXEEREFERBRKTEHOER P B

S.14. R & 1G| =p" GH " MERTE (), Mo
HRETAR LR R,

(1) 7" MiGIREE: G=1{(a), a® =1, n=1,

(I) (", p) BHBE, G = (a, by, a" =5 =1, 1a,
bl=1, n=2,
(TI) P2, n=23, G= (H: b)s ﬁ%%%%‘-:
=1, b= 1, blab =gt
(Iv) f'ﬂﬁﬂiﬁﬁ: p=2, n=23, G— (a: b):ﬁ%}z%
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o 2" 1, & = a"qz, b7lah = a7},

(V) kB, p=2, 5223, G={(a, b), HE HLKEK:
gt =1, =1, blab=a',
(VI) =2, n24, G={(a,5), HELRA:
g =1, =1, b7lghw=gt" "

(VII) p=2, n 24, G={a,b), ﬁ'ﬁ}{?&%

P 1 -3

a" =1, B =1, b lah = g~H*"
L HRETRNER.H 7> 3, ﬁﬁ]?ﬁﬁﬁ P> 2, i%{a)
EGCRBEHERTE, SRF (36, £l 684, T ¢
{ay, W bi'ab =o', HGIZ K, F r = l{mod ™), X
btela), BT btabl —a?=a, THEH v = 1{mod?"™"), Bir 7F
B R AR RNRERPE R, AL B, r =1
(mod p*™) " FREF 4 r = 14+42* A r = 1(mod p"™"), H £20
(mod 7), BUEER j f jA = NmodP), BE &a=b4{, &

brlab, = b lgh] == a” = gt TH o bt

X € (a)y i o(8) < P, T4 B = ¥, ¢ BEH, B
EHEH (67 = 1, XEY% (¢** ) char (a), 183 (a" )L G
FR@ < Z(G). X (e, 6] = a" " L La, 512 = o,
SHEEH 2€ G, HER 1.83)5 ¢ = (" ), F& 6'<2(6),

((G)=2, BEIESI1BWEE (x3)f =9 [y, r1H=s?
y', LAY », v€ G, THH 6 =7 T8 (5:a™)" = bfa™"
=1, & b= ba™, BIHHEGHEN XA (),

THEHE # =2, @R GHBIRATH, M 65 (a),
W #€a), H 7ab=a", Hth ri 1 (mod2*™), {H r*=1
(mod 2°7™"), HMEEL r K22 HE=ZM0EE; r = —1, r =1
+ 227 Rl r=—14+277 X Hela), J& V=2 B§
7Yl = PR £7a'h == af, B a” = a, Bl sr = 5 (mod2*7'),
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H or= —1, I s=—5s (mod 2°7), HH +F=1 &

T EAMA T N TGMBQV) T EAR (V). Y =3
LTI E S 3 HEZRET 2 MriE i, RE LRRMAR,
AT nz4y BEHE r=214+ 27 @GR, B r=1+
277 FelE o =s(mod 27Y) BT s BER. €= 2, lER
R (14277 e = o (mod 2772 REHTE f. I8 by == baf, T

- s . , n—d = ﬂ—f
f’i - bz(.ﬁ lﬁ"b)ﬂ*' e JRg et ) o lJ0OF2T D] 1,

M bltab, = a3 b Ko RHRBETEXEARA(VDE r =
— 142277 & s=rs{med2®) T (—2F+ 2" s=0»
(mod 2°7'), Bl (—I14 2"")s =0 (mod 2°7?), TREBH s=o0
(mod 2°7%), XEE ¥ = 1 o ', Wi #=2a" ", & = ba,
if

= (ba)? == (b 'ab)a = Ba~"*" g em g g = |,
Rk o ¥ 6 85K & [ & R E X R FR (VID,

REZREE FRCHERNBFLEEAEB EAETES3
RESMREM <R B XERIR s 24, XBIFTHRTR
RUR P20 p =2 fER, RAIRE V)—(VIDZHE
ABBEIR, BEMRARCFH, FXUBEREST 6 = (a4,
f’])- ﬁ"ﬂ [a, 6] & '
8™, HTAV),(V),
a2, wF (VI),
a7 S VI,

TRERHT (VD), H (G| =2, dHEKHE, F (6| =227,
(V) RERR=ZMEEEL, Bit#{e) Hh—BTE b’ f5F
jj—!'ff%

Ta, b} = a b 'gh —

1, - (IV),
rﬂ""’, #F (V),
TR (VD).
ﬁﬁ%lﬁ@ﬁG ot 277 R IR T8 A, Hd, ()P e &
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F (V) RiRLE 2 BT (V), &% 4 Brays m T (VID,
B 2 oA 4 T, BB S AV), (V), (VI 2AIERFA
./

§6. p BRitEEEE

Frif s ROV MEEERAT AR e B MBUWFE,
ERTRMENER. ok, B erBETEMROFEED 2B
A B RSBt o B A EARE, XTAEILIIEE
Rl R, ENSEEARA ML= TEREIGIEIR.

BHCEBMReHE, IGl=0r"., HF k=0,1,--,n, L)
(G)ZRGCH LA FEA ML c{G)FR G A BT
#p L,

6.1LEM % [Gl=p, & s(G)y=1, W

1)} 3 > 2, G BREERE;

2) % p=2, GREBEWREE XUTEE,

W OBEIAESILECERENR,M > 2,6 e (£, )
ERTE,TE o(G)> 1, 5REFE,FHRBE, fixf =2,
HERESWDUE o(6)=10lEgHe R EERBHRBEATR. B
BHSERL 5.14, G BB, M4 (OV)—(VIT) BEE, (18 (6a7),
HEE (b)Y = 1 PR, SRR (V) REIN, K = /e (o)
BE-BME, TE o«(G)> 1., HAEcHENEARERI XMt
¥, /

6.2 %M i |Gl=0", l<m<n, F (G)=1,MG
TR,

T ORHREGCHE—RP "M T8, ERcHy Y BB
Hi>H, HHEH: BWE—OHRCTE, QM H=90(H,). XH
H/®(H) —=¢ A HER, TRHOEERE., XXEHARE
i< m, MF «(G)=1, ¥BiH,.H 2(Gr=1. BEH 61,4
G%HEEJ@F‘S{EEJT:E«'&%, {ﬁﬁﬁﬁﬁ 52(5):" l,E‘_—.; -fz(G)Fl
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FB, TERGAUNT XEITHE, NN BRHE. /

63 %R F Gl =, l<m<n, FHsa(G)=c,(G),
Bl GRS rm B TS L BERE,. NGB, R Y pm — 4 G H
BB T L L BEE.

i N w2, I P THER (RSN P B TREDE
F—T "8, TERLE o(6) =1, (FHE, BATCTREHK
AR P T8 C, Cou HUNMEEGZ—E&F Z2(6), T R(C,,
Cy=C, X C B (2, 0) BB, FE.IMHAETH 6.1,G 4 TERE
BRI XM E., AEH.mR =3, ¢ hELEFEERTRR
Br¥E (a7 7, 8), SBEFE. /

X TH—WR BT ER, RIMEL 7.7 8RR TE
)

6.4.5| BGEI/FPHTETRPE, 0<m <, Hlath
2" P T REAN BN

(2" = 1}(P' — 1) (PP — 1)

[n] o (p” — 1P — 1)+ (P — 1) , m >0,
™"ty 1, .
ATHERIMRESR »<m, gm[:] —0. FEMEX

P

WIS 0, m, B T— A tsmen| | | L esERNE
Wi R A R, RAVKIE | | w0 0, TR
- r
] rrreTH| | w—mrmnm
6.5. 5|

D#aza w =] " ]

m it —m

e A I MR I

Lt
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D) FH az=m, W [: = 1{mod P)};
4) & n>m >0, ﬂlﬁ_ﬂ]51+iﬂ(mﬂd?‘);

L m

5) (x— 1) (g — )+ olx— £)
-3 (#l)ep(;)[’f] £
i=0 ¥

6) >~ 7] =o.
& 1), 2) FTERRA KR
3), 4): FIF DRAE

)= = =[] - e

1 #— 17 m—+ 1
L= ==
_ [m—l- 17
1

5) A3 » A%k, Eing.

6) f£ 5)thé « = 1 IEATHREE. /

WCRERr B, ¢(G)NGHY Fravini T8, RGHE Y
P(G) Eﬁj%ﬁj@(}‘ﬁﬂj;‘k?ﬁ (major subgroup), T i=0,1,
<o, d=d(G), & RRCGREBIN P NATRORE, X
e R-THCHAETFHARNERES, Hl«(M) RSB E
FMEOTHNE, MWETREESER.:

6.6. £ (P. Hall & E W)

S(GY— Dos(M)Y+ o D s(M)— -+

+ (— 1)) (@(G)) = ¢ (6.1)
iE, WHESHIE—FE., BRGUNMEESSHBATERR
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N, YANBRGHAKTE. & Ne&’,, llE 2 1(HG
MNEFHUIBELETFel—TMRAXTE). TR, S1MMENBKX
FREQEH T 1<K/, &, hEENNXFRENENS

[: ] FRAES RS RAERS

== [1]+ f ]

HE5HE 6.5.6), m(H) = 0. S HEES PHHETE, HKME
BDREE =D m(H) =0, iE. /

e

THEHIEHR A ZF 4 0T Eoe &,

6.7. B & IG| =/, 0Kk <<n, W 5(G) = 1{med P),

B Yik=0fs N, @HBRBY. HER <k <n, HH
» [IRMAE. EME GRIME—BRT 8, PRI, a(M) =1
(mod ), &S AHGHFIHE AN THNRE, A P Hall 713
IEN, S5

a(G) = D) a(M) = 21-_[ ¢ ]El(madz’).//

MEF, MEW. d—1

6.8. 238 (Kyaakos) i 7> 2, |G| =", H GIERIR,
HIs<k<n~—1, 0 s;{(G)= 1+ # (mod p?),

A UEBA LR B , SEiEEH

66. 53 X [Gl=2¢", ¢>12, n23, HCHEWRERK
F8#, 8 GIEER, W G IAH ¢ MEKBRXF A TIEETRK
T E. ]

i S E&E, cRARE 5148 (DO EE, BE
XERAFBEL G)=2, c(G)<2, WMEIREI4ELLIE, G
hRar (ay)? = 2fy%, FEEN %,y G, ¥, & =10, 1,
-, — 1L, F :
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(bia)P = *a? = af
Bl bla B 0" My &, XEIRBIT ¢ MERE KT8 (#a), X,
ST Ca?, b)) RGegy (7%, p) M0 X T . BRIERK. B
B HG)=2,GhE 1 + ¢ B ATH.SIEBIE. /

B G3MIER] X n=2,GR (P, /) BZTHEE, Fl+r

e BT B, ERBAKRY,., THiEk o> 2, AN eflIsak. &
2 h=n—10,Hd=d(G)=1,F

a £
fos(G) = [d_l] =[1] =1+ £ (mod p).
Y d<<»-— 2K, P. Hall 3T 8EN,H

si(GY= D) (M) — p D s (M) (mod p?),

MEF, ME 7,

N Me&:, HEMGT7, {M)=1(med?), H
p S (M) =p Zlﬂ?[ a ]ap(modp*)

MeF, MHEF, ad— 2

iyt Me &, EETMMBEEK.NAPHREE, F alM) =1
+ ? (mod P1), TR

:t(G)E(1+P)[di1]—PE(1+P)’-‘-P

= 1+ 7 (mod #*),
XLEFBWR TR Mc &7, Nl EREHE, & A& ¢ MER
THO—AFEER TR, TR
()= 1+ +p)—r=1+ p(modp?),

> ]

1L 4, B, CREBGHTH,E BKNa(A)NN(C), B [4B, Cl=[4,
clis, cl,
2.1 A<G, BLG, C<G, [l [ 4B, ACT<A[B, €],
. AR IR ENTH, HEEY /4= cHORBHAE, W
1) gl amla, =]y sc 4, 43¢ LHOHRSE;
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2) G'=4J4ANZ(G),
4186 BHIRE, BE ¢ «=1, B 6/¢ R, HHEITHEHE ¢ -
Gy D BHIRERE ofs) = |66, R ¢ 6 PRyFH.
6. HEG HLZHMB, MR G = 1, FEFHNM, ¢ R2ZmEE. LA
WREE G hH T ARETAK: & 4, 8, ¢€G,
1) & bec’, [l
[ab, c] == (s ¢1[ 25 <],
[cg a8] ={cq a]le, £]5
2) # c€G, » JERE, N
ety a] =[cy,a]™", ["y 2] = (¢, 3]%;
3) [ay &7y clt = [b,a, ¢];
4) {a, 0, c]lby ey al|r,a, &) =13
5) Feec', Wl
[cs 2, &) = fc, by al,
6.i8 G =<¢a, &> RURHMME, nz=2, W 6/Gay, BIH» =14 TLHF
=0
7.8 6 BTDERE, N 66,
8. XFIHA RN E 6/N NEEERERNY 6 HFFE,
9.1 G/M 1 G/N BEF, W ¢/MON FESE,
100.5RB G BRENRE &N 6 WE—TENRIER T8
11 5FR#c BERUFTESHE0: HEERN r, v €6, RBE(o(1),2(y))
- 1 g (v, v] =1,
12, HBRHC BTN ERMICNE~"RERTHEE.
13,186 RERE, 4 0NG) 6 LA Sylow ¢ THER BTH H
og||Gl, B gxp, Hi
1) O GYAG, G = OGP, HiP P e84, (G);
2) G/OMG) B P
3) & NG, GINZ e FH M OGN,
4) 0%G) = N{NINQG H G/N A r#}
14,86 8.4

G, = [} Gis
HHZAGCHTFER, Y 6, char G, H

« 144 =



G, = N{N|N=G H G/N HFERHE),
15,386 RERE, G A Z2EHTR. NEELELEM s HF ¢, =G,
fFEA .
1) Glc_ BF;
2) # N=G, G/N %, 6,<N;
3) G, = [ oG);
$) G = (NG| [N, G] =N,

16,18 G RE#HE &
Z{(G) == CJ Z:{G),

F$#zncpslh . B Z.(6) char G, HEG AARE, MFEEEN
n{f Z(G) =2,(G6), 3} H6 BBNAELRLEN Z.(G) =6,

17.3% G REMRE, Z.(6) Hez@EPi, R

Z(G) = N{N|NQG B Z(G/N) =1},

18,58 15 K085 1) f8E 16 MR RpvE R ERBEHATNAR
27 RGN, '

19,346 REMRE, 2.(6) AGHEDRL, X426 HERFH,
Z (G)4 FFWHo

201G BRERTF, PECH—ITEHN» THMES 6/C(P) R r#, I
P=Z (G),

21,56 RELL R 6. =1, MHEHEEN v, ve G, HE (o(x), o(y))
=t @A (v, y] =1,

223G BB, i BIERH, ¥ exp(Z1(G)/Z,.(G)) FTE, M

exp (Z;4,(G) Z:(G) Y exp (Zi(G )} Z,_,(G)),
A exp (G /G TR,
exp (GifGiyi )| exP (Gany [G1),

23.EHAM G =G T 2.(6) = 2,(G), HHW{EEB/EEEH -,

MEHECHE 2(6) =1, 4
o= G G, >G>y,

24.i%G REMEE, HE @C) HepumaBRXTFRNE; MRG

AECR KT E,WARE €(¢) =G, EIEHE 3.3 W ERBEMIRKI,
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25.1% NG, jlf S(CIN/NLP(GIN), BEXH N<B(G), I ¢(GH/N
= &(G/N), BRRPE NEP(G), F—FEE P(CIN/N = ¢(G/N),

26 ALHE @{G, XG,) = ¥(G,) X P(G,),

27 i C RFRE, HIS{MFERTEURS N 1M EBEBET e
b, Mje BARTFE, HORFERECWETIEBERAFEFBET L, WA
BERETR 6 U FIE, R FIHAAZ,

28,156 AN ERZR(LEF M E §6 WEX T, M |G| = 179,
pia ABRPLHGH Sylow ¢ FEEP AFER M r B, HHEG IR
/MER T B,

29,16 BEAPRARMB, A AR r 8. W AAREBRH . BEHPH
IEHR Sylow FEAPEIHEL,

30.i% G BRAPRAIZEH: ¢ 5. 1

1) GREZ AR -

2) ®(CG) =2(G), H G/Z(G) B (2, p) WPBTMYE:;

3) e(G) =2,

3LRG EATRIETM B, 6 P AR — 2 FLHITE « Ml 2 (18 et
& [x, #5] =1,

32,12 G ZER 2 8, ®(6) = 5,(G),

BIRGERAMIE, |6 =¢, RBARGH—TRXOZHRERTF
B],H |4 =2

1} Ca(d) = A4

2) 2n<a(a + 1),

3) G4, G,, = 1;

4) Bk 4, A4 RG R R AR R ER &, B expday = plig i=a
1y 2, Wil £,<2e,,

34, P GEA BA 2) dh gy ¥ SHTREAR Y.

B5UFBR B FRAMRKTRAL RN, WG ESH ¢+ 1 MK
FRERTZMN,HEE «(G)<z,

36.iRG RAMr B, t>2. & Z.(6) BIF, N6 A B AR,

3REMr B HRMBA P WRER TR, WGC DEHFR RO THTEMR
T#.
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EVHE T 8B
§ L. BEE, ~ A RREERI TR EY

BrRB—ITRBEE, ~ B ELERBEEShHIE. B
w R — R e HE, RIMC{prRn{eY MidlE o F1 7.

LLEM HEREGH= B, ARIGIHEIRETHE
L, 7FR (Gl = 6], ®T == {p}, = FEILIATE XA # B

NHMICR «€ G = UK, R (x) R~ FH. HHFH,
WNT a={r}, =~ TEBPLIBTEXA » TEK.

L2318’ &M, NEGHER> FF U (M, N) = MN

* N<G. Nl - MLV , N
T FER MNSG, XHN [MN] AN H M =

* THBRN MNN &~ T8, Bifn |\MN| RRET2E =,
W OMN B=TE. / ‘

HILSIE, GHRMFE#R FEERN TR N GRHEMR~
T8, i2fF 0.(G). BR G RIERANER » FE ., LR GHHRIE
F&E.
13.318 0.(G/0.(6)) =1,

I G/oAG)MEMN = THEEARS 6> G6/0.(6G) T
IR0 GROER ~ 18, WiB&it. /
14. M WHIREGH H~ FA[2E, WRELAGCH—IIER
7 |
G =N=Z=N,=2N;=-=N,m= 1, (1.1)
8 NNy BB B, i=0,1,.--, r=1,
TER G4~ FIRER, MR G FFEEMEF(L.1), 68 N,/N,,
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Xoow B o B, b péa, i=0, 1,4, 7 —1,
ARM, GR> A/ HBENTCE « 748, HX ~ o[ FEE,
WA X FE 0 A FR A
55—, fi¥E Feit-Thompson B, 2 &=, | = 7] 4> R HE
= BB, NOMIEERNRY e, ¢ 50 BH e TRBXFHNMES
R —E .,
15. 58] WG =njnE («ajREE). Wi
1) GHEANTEERE ~ il D (~ v[EE);
2) GBI BREE > vfoE (=5 FH);
3) GAR/ERTEE - Bl B ("B o B H pe
x) 3
4) EEW N6, #H 0(G/N)+* 1K 0s(G/N) =1
(O/(GIN)# 18 0,(G/N) =1, #HFHA pen).
i BATHRX = wf S EERIERE BR b,
B2 Gx 5] 45y, GH IEHE 5
G = Ny=N,=-++=N, = |,
ﬁﬂjﬁ"}l\' NNy = BEsg » BE.
1) & H=G, Wj
H=HOANZHONN=--=HNN, =1
=HTEMEY. HE
HOAN;/HM Ny = HONJ(HON)IO N4
& (HON )N, 1/ Nin
= N;'fNHl m%%:iﬁﬁﬁ“ ﬁﬁ x £,
2) K HZEG,
G/H = NH/H=NH/H= -+ ZN,H/H =1
= G/H RIERERN. HE
NH/H/N.HIH 2 NH/N,.H
2t No/N,(\N;  H
& NNy FREEE, B3 » Bk o BE,
3) Hx R HEMEN, GREERTRE~BH A T

" J4E =



&= GRS /NER TR ) » B35 = B,

4) FH% GIN g = al5EL R GIN 85— MR/ ER TFRM
[N, MLpA% = 8Eak = B, Wb, BK#F 0.(G/N) = 1,®#F G (G
[N) =1, /

STEERE G RIIEL 0.2(6) £ 0.(G/0.(G))EGHA
ER., BIEEH, B 0/(6) TR 0.(G/0(G)) EGH R
IR, BB L3 RERE L5447, MR GE = vl 38, NIEF
F

= 0.V 0. (G 0. (GY=, ++»
P#ET G XEE, Wx B EARSH—PETFEN Bl
BERIIE RS, REATDIERE, T~ a@BE e —HH T8
A BEER ¢ BE, € WIRIERF.

16. 28 B TS -MAEHHGRE 748 (=0/#
E).

1) FLECH = 14y (« ATRR)ERFE N8 G/IN %= 04y
(= B¢ ) Bt

2) BN N2G, G/IN R/ NERTEB =B (0 B,
pe€x) &~ B

3) AEEM NRG, BF 0.(G/N) =1 (O;(G/N)eﬁl
pE =), BLFE O (GIN) # 1,

it FAHB RN~ 5] HERIEE X M EH,

1) B G/N2H9r, FEGEINWERFEA . FHRTHEHA-
Bal« 8., XH Naxalsy, A8 NS—MEERY], KERTES
» Bl & BF. EXFEANBEYIERN, #BAcH—PERES,
HEFEF b~ FEa o B, TR G = F 5.

2} MG ok, REERGHBR/IER TR NKE -
8 o Bf. FHHE®EEEeN G/K FHE. EXY (6/K) <16,
B IAgRIZE G/K R uIoEE. HXA 6w woH.

3} 3 |GIBIEgE:, BARERT 0(G)>x1 8 0,{G)*1,
A 0.(G) = 1. M G/0.(G) FREREEEH, HA |6/
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() < [6]. HEsREE, G/lo () xH4, B XE 6
x B,/

IBEHN T » WROBIER T HAEHE L5 g R L6,

TSI T AR BE, EE 1 E S 4 hE X TAER, HE
HT Efa— S fadEE, R, EE MRS 1PXIERT A
BT ERE L CHISHEATE XNERWMERE, Mt xR
FREARE e RAWEL o . TER{IHEIEHR

1.7. £ % ¢ RHEFE, B FREIREM,

1) GTi#;

2) HETERBES » CHBE= v~ TTHE);

3) HENEHr, GEE P ATIEE

1) WEEN NEG, FERB o 0,(G/N)+= 1;

5) WEER NG, & G/NV fURIETHE K/IN =1, &
KIN Bf%iH v #.

W )=2): EACHEEN. BHermiE. 810FXRTFELW
FRM B, HNE—RYESy CGR=AISH, BE=TAHE
iR

2)=3); BR.

. 3)=>4): I MIN B G/N WfE |M/N| 9ER F 1 EE
DRI /NERFEL, W IM/N| HERTEES ~—={p}. &, &
EEM g, ¢¢x, W M/N p i, H 0,(M/N) 2%
L& O (M/N) =1, XRABESBE M/N (RIETFE, HE
GIN HEER-TFE, HENPNERA T < |=l, &5 M/N B
HFE.

4)=5): H O ERENEER /,F 0,(G/IN)=# 1, & U/
N=0{Z(0,(G/N))) =1, W] U/NV HIFEER,

5)=>1); H5), GHEEERHEN, SSIERNNSTH
B, TRGH®. /
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§2. =-Hall ¥+ #f

FEEM F S 4 FROFREEENT »-Hal +3 V&,
ST w= {p}, p-Hall TEHRE Sylowp TH#. TE Sylow &,
REEUNH, T E~R e, FRE GHRK ¢ FREE p-Hall +
By S p-Hall TRELIEN. BoRIT pHRE—ER
%‘3 mﬁlﬂ%@i&léﬁ@—-ﬁﬁ#?ﬁmﬁﬁﬁ. %f{ﬂiﬁ Ge=A,, = {3: 5}:
H GIPAFE =-Hall 8, (HEE «-Hall F8, QR4 15
M {H O, 4.7 BREAA 4, hiSH 15 3 78 )X »={2, 3},
A, e B8 ((123), (12)(45)) B K= 7B, EAR -
Hall FBF (XAESRBENE). BHER 6—=GL(3,2) =
PSL(3,2) B 168 AR (SR ERMREET N 11), BCHES U
VST 2HAWEHERR, N GEHERBTR AT 7 2 B F5,
BERMTR G 7 MBFE. TRGRTEA 2H-TFEME
A 4 B FEERRCE TBE G R MAIEYERI 2, 3)-Hal FRGX
RS EBREASH).

B, T =~ 5o, A

21. 28 B cE=uaa8,0 .

1} G = Hall F#RM «-Hall T+ QEFEERN;

2) REGHFE »-Hal FEERHE -Hall TH 2 7K
79,50 G TR »~Hall FEf3:4E, HH GRIME «»'-Hall FHibL
FEHE;

) EDNBRET, GIVE— = THABUEER — »Hal F
Bz, #E0N « TRUEERLE®T.

E ) HG = g,BE 0.06)% 1,83 0/(G) = 1 H
Hpx TSR o Y, WA REBEAS 0.(G)y =1, &
B G=G/0/G), WAy, TRE G FE ~-Hall T8 H/
0.(G) Al =-Hall T8 U/0G), ENHBENGH «-Hall F
BE, B Bl Schur-Zassenhaus SEB, U thiE7E »-Hall +8 K, 1L
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BT KSR Ga o' ~Hall 7B,

2) M DMEATEE 0.(G) =1, ZH G=G/0(G), BT
G §) »-Hall -FEER < -Hall TERET cHRETHIRSER,
BERBFAE G R, TRAHS % T8 E G R ~
Hall T »-Hall TR I, XEH GH »Hall F
B, mx GEHERINA «-Hal T#K, K, H K, =
K.0{G)/0.(G) T K, = K,0,(G)/0.(6) 1 GC# »~Hall F
. B KUK LN, 7E g€ G Kf0(G) = K,0.(G) =M,
R4 K, Ky EMEY o -Hall 78,38 Schur-Zassenbaus F 38 K§
K FEM ks, T& K, A1 K. 78 G 3t i,

3) i~ G oHM o TTOMES, RO FEIEHEES
ik, BN IGIHHRE. SKEGCHIE—» T8, HGH~ T
. E 06)#* 18 0.(6) =1, SLITRMEE.

(1) & 0.(G)#* 1, % G~ G/0,(G). RRMEIL G
= TH# KOG 06) &THA »-Hdl T8 H/0.(G) i, T
BE KOJ(G)<H, K< H, BHHWGLEGCH »Hall T8, &1

Gi) #F o2(G) #* 1. %@ G = G/0.(G); HRMER,G
fx T8 Kos(G)/os(G) TG %A ~Hddl T8 M/
0(G) F, TR KO(G)s=M, H M <G, HHH Bi¥, K
ETMBIED »-Hal FEHAIQ BEAHRNGZ =-Hall
B, EEBIE, M M =6, WFGZ{F— ~-Hal T8 H, 4
Ki=KONG)NH, B ¢G=0/(G) - H=K0_(G)-H, #

G| —= (Kl|los(G)IH| _ |K||G|
|KO/(G)NH| | K|
FE K| = |K|, XIFAKNK, B Ko (G4 »-Hall 1
#f. B Schur-Zassenhaus FH,77E » € KOAG) § K* = K, =
Ko,/ (G)NH, TR K*<H, K< H"", FBHBIE, /
HAREARE 48, 8 2.1 GRIBR Y
U ER, WG~ SRR, I
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= ———

o e e Ay, 72

1) GEFRETE »- Hall TR »-Hall -8

?) GHIFE =Hall FRAE, A GHRE »-Hdl T8
o, g ;

3) Gt —» FERaOETERE - Hal FEZH, W T
BEiha R Rlgis,

2.2. 1w (P. Hall) ¥ o, W E—~FZHWES ~ G
w-Hall FREEEH RIS, BF—= THETHE— ~-Hd F
Bz,

W B GHEH ¢ = TR N HERE 2.1 B8R, /

23.5H (P, Hall) & |G| =pft--:ph, WETRBRE
FEHET i=1,---, 85, ¢cPERLE p;-Hall FE,

W R 2.2, RARIERES . BIOAR 16| #9888,
IR s =1, IGEp B, AR, WHR =2, AEHEI, 3.7
(7 VIEDIER), AT G R, AR s=3, H49 TE
A H7 Rk

L cay pi-Hall FREEH,;, SRIEH H, GIE, § = 1,--,s,

B4 \G:H| =%, g i»-i®F (|G:H|,|GtH|) = 1. H

B, 1.193), & |G:HNH = piiph, HEH |HiHNH,
= p%. XN HNH, & H /9 Pi-Hal T8, ARS8, B
B H, fon] Rk,

2.IEERG T, ZEBOHIENTRMTEH, Hy, H,, #HHE
AERp, M= 0,(H) =1, % (|G:H], |6:H|) =1,
P BIORRE |H:[-.- | Ml pa—4~. RiHik PlIH:, 3 P <
H, & G H—4 Sylow p FBf. H1 Sylow EB, 57 g€ G I M
=pr<Hi, BfaEL 1.193), 5 ¢6=HMH, #HHE—TE
r€G, T x=xox B n€H, neH, &1 MPBH, A
M<Hf, &

MF == M5¥: = MA=iHE

FTRES N=(M*|x€G), HEN<H, XK ) N3G H Hf
AiEAIN A XIS HN/N & 6/N & p-Hall T8, AIEAR
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Wi GIN peit, RIEBIGRITTRE. /
24.3F N AEE 2.3 pREWE B, RAVTRIER: mRHR
B GHZMEEM A E RT3, W 6 B mI Y.

§ 3. Sylow Zf1 Sylow #h%&%

3L EX BGREUBE, |Gl =/ HiE G,¢
590L,.(G)s i=1yev+ys, BT & = {Gps+-+:Gp,} AGH—
A Sylow R(EHEEXERLIRD Sylow ), WMBRKIEER 4
WHEE GG = Gp;Gy,. XK G;; % G BE—A pi-Hall T8k,
BATIR o = {G,i 5 +-+» Gy } AGRY—A Sylow # &, WT

Sylow %hF,M4MRAE G, Gi,;f = Gyt Gyl s faf = lyeerys,

EE 2.3 %M, CUMAIEERENGCH FELE Sylow FE
S = {Gy -5 G2}, FTHEIHERH

3.2. 8 (P. Hall) G RAITESR M HG th#E # Sylow
a = {Gm:”'l Gn;}-

B> B G| = ph--ph, WG VR, GHERE Sylow 3h
RO = G, G Y, BATEEH o A, B GH—1
Sylow &, E&,BNEEI,EHEGHWE— »Hdl 78, p€
m Ml G,y NH BGRY (=-{p,})-Hall TE. XERN |G:H|H

|GG, | EE, A 1, 1.19:3), MIB|6:6,; NH| ~{G:H| -
1G:G,; |,T R Gy NH BAGCH— (= — {#:})-Hall TR H
BRIMERRE o hEBSANTHUZHR G Halt F8, T

Bt Gyu=[) Gyt s i=1,<+5y 5, Ml Gy &G H—4 Sylow
L

P TBE. & & =1{G,, -+, G}, RIS & BN GH—4

Sylow %,V EEW /s 1, BH GuGy = GpGy. XEM Gy

GF:‘; m GF;: :Hﬁﬁ%ﬁﬂ% GFiGﬁ = m G;p;;. ﬁﬂiﬁ Gpj

K= of Ki of
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Gy, = pi G, TIE Gp;Go, = GGy,

e Y
< W & ={G,, -5 G,} BRBEGCH— 4 Sylow Z MK
Gp,Gyp = Gy, Gy, MEER 4, § BRAL, Al Gp Gy Goiym Gy,
= G, & GH—A pi-Hall "L, TG F& Sylow #E&, H

EE 23, TR,/

3.3. Eﬂ (P. Hall) }L%G%E]%ﬁ:-%ﬁ={cpi 3" "a Gp: }
R 96" = G ,ooe, G HEGHIES Sylow 365, N o¢
ot ﬁ%ﬁ:aﬂﬁﬁ:‘ £ECG FHEE M+ ﬁ G:: = G:: .

it HAGH R, GRIE »-Hall TEILE, TENET i=
Loeny s, GHfy pi-Hall FEBABEIY & — |G:N(Gy ), &

B AR, GHhARRK Sylow 3R 4= [] 4.

F=

E?‘ﬁ "tu“’: &Jﬁﬁgﬁ‘?ﬁﬁﬁ I: 1:'19*3)5 .
k=T 16:Ne(G, )1 = |62 (1 Ne (6]

TM/ABERN 5 or PEE Sylow 3 MREIDR. HLEHN GRES
Sylow fhARILH. /

3.4. fEie  FIWREE G BUET Sylow FIFILHE.

W HEEEF GHE— Sylow REHE— Sylow FhRE
BB, HEE I NERBHOER. /

§4. Fitting F &

£1.5| S CEM,N.NECHEBEEHNTHE, ENG
BEE CWN) = C, MIFER C(N) = C:, MINNEC
RESERTEH,TE NN BUEEE C(NN)=EC + G,

T OBBRIUE.E A4, B,CEAGZERTHE,NE

= 15%



[AB, Cl=[4, CI|B, C],

(A4, BC] = |4, BlLA4, C1,
(F2FFIVEINAENE I E)TE

(N\N3), = [N,Nz,NlNE .o -,ﬂ{?,_ff,]
s A~

AR AT [ X, - X1 MRTRRML,Ed X, =N &
Ny, WK s=Co 0 G+ 1, WEE X, -5 X, hELEE 1
ANEE G+ 17N, 88 (M. NI< MNON, RE M,
NG, TREH CNM)=C f1 CvV;) — ¢ ANETEBE (X,
e Xol=1, TR (NMNL,=1. XREE MV, 8%, H C
(N\N)=EC + Ch

42 EX RGEARRR, MWHSIE 4L, cMHEBEFLER
THNREH F(6) PO GZEFERTEH, ML GHY Fitting F
B

Fiing T BRI R TH 2

4.3. BB R GRAERBHE.F(G) R G Fuing T8, ¢(G)
B GW Frattini ~FEE, I

1) $(G)=F(G}, F(G/P(G)) = F(G)/@®(G);

2) HGHIMR, G+* 1, WH F(G)+*1, —FRKEF ®G)
< F(G);

3) Co(F(G)F(G)/F(G) AEE =« | WARENMTH#. B
BH, E GV HE, Ml Co(F(G))=F(G);

4) MNEGHIB/NERTH, W F(G)=CHN), ¥, ¥
NRZHES, WA N=Z(F(G)).

E 1) B IV, 3.8, ¢(6) BF¥. X ¢(G)<G, TE 0(G)
=F(G). ik F(G/otG) = N/®(G), #£1V, 3.7, &1 N/P(G)
HEARNEE, TR NSF(G). XH F(G) BE,. H F(G)/
P(G) BE, it FI(GY/P(G)EN/P(G), F(G)EN, R¥ERE
B N=F(G).

2) HGHIR, G+ |, HER L7THHRAZE» H 0,(6)
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= 1. BR 0, (G)=F(G), & F(G)#= 1.

4 G = G/®(G), Il GAIRE G+# 1L, TR F(G)+#1,
B 1), F(G)/P(GY+1, Bl ¢(G) < F(G). -

3) & F=F(G), C== Ce(F(G)). RITRIEH CF/F %
B BERTH. HCFIF 2= C/CNF —C/2F}, AR
Wt C/Z(F) B8 = | e RIERTH. BRIEE. S5, R
TEWe, H 0,(G/Z(F))+# 1. & B=B/Z(F) = Z(0,(C/
Z(F))), WilxB BUEE, TR BF<Z(F), XHBEKC=
Co(F(G)), #t LZ(F), BI<<{Z(F),Cl=1, T2 [B', B]
= L, XN BRESE., XHBPNENSIEE BAG, i B< F {H
- B<C, #ff B<CNF=2Z(F), TR B= B/Z(F)=1,
FIE.

) AN EGHRADEANTH .M NOFG)y =18 N, BN
NF(G)=1, B [N, F(GYI<NNF(G)=1, T& F(G)I<
Ce(N), MBF NNF(G)==N, B) N< F(G), Hif3 F(G) B
FyH [F(G), N1< N, Bl [F(G), N]1QG ENPE/M#
" [F(G), N1=1, 83 F(G)< Ce(N). /

THEERESH Fiting TRHA—MZIR.

44. BB S GEEWNH, |G = m--pb,

F(G) = 0,(G) X -+ X 0,{(G)

it BAR O, (GYX --- X0, (G REE, T 0,(G) X
e X O, (G)EF(G), REBNEGCHRIE—RBFLATEH . AND
Sylow p, T8 P,char N, T2 P,96G, ZRF P, < 0,(G) X
HNOERHEE N=P, X -+ XP, TEN<O,(G)X---X
O,‘(G), EE N=F(G) E[]f[% F(G) QOF,(G)X Tee KOg,(G), .{ff‘r

R RER 4.4, RIPEIERS Fiing FERY T RER, BET#
HELREEE BRI

45.E18 BEGRGIRE.H ¢(G) =1, W

1) 0 ,(G) BuiEZ¥ e, H

0G)=(N|INB B/ EMTH BENE ? ).
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2} F(G) BEME. B
F(G) = (NIN ZGRYR BB/ NESITBE).
E 1) E 0,(G) =1, WERBARY, AR 0,(C) =
. B 006, HIV, 34,8 ®0,(0))<¥6)=1, H
H':IIV 5.1, 0,(G) EWELTH ¢ .

WNZCHBR/NEMTFE, AND rHE AH 0,(6) Erjﬁx

H N 0(6G), TRES
A=(NINRcHB/ T LERFEH.ANE rBE),
H A< 0,G),

FALHA 4 = 0,(G), BATEFIERAATEG R A 3, BIFEHE

B G i AB=6G, ANB=1, ZE&%ES

A =M< GlAM = G},
& B A h— NG E. RATEE 8RIAFTER, BRI 4N
B=1,6 BEHE.H C=ANB+ 1. A 46, HE#HEH, €
B, NHAZ#,H C<H4d, TR C<HAB=C. B ¢(G)=I1,
AHFE GHIBRA TR S%C, T2 SC=C¢, XNEIF

B=SCNB=C(SNB),
X
G=AB = AC(SN B) = A(SN B),

TR SNBe &, 18 SNB < B, 588/ MEFE. X3hiEmH
T ATE G Fb.

BEBEBRAN—THEE. £ 0,(G)NB=D,lH 0,C)
Z¥,H DH0,(C). XHE#wERE,H DAB, T& D=0,6)
»B=G, B D1, MEDTWRGZBDENFHE K, A K=
A, K< B, it K<< ANB =1, 5. BAtkdH D =1 iX
M G=0,(C)B=AB LiF 0,(G)1B=ANB=1, tt#&
BrRRIG 0,(G) = A,

2) HGHHER/ N NEMFRELAGEZTHR e B A EERE
4.4 r1@Ekie. /

TH MRS E 2.
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4.5. % W GHERE, N F(6)/9(G) Xz, BA
G/P(G) ZHE R/ NER TR Z R,

4t w¥ BCRARH. WM AERNERTENTER
K GHEFE (Socle), IBfE Soc (G),

HSER 4.5 FHES 4.6 SLRIFIE

4.8. ¥R BHCRAEMRUKEE, Ml F(G)/P(G) = Soc(G/
P(G))., M, FE ¢(G)y=1, N F(G)=S0c(G), HHGH
WMARLZHRIEATH.

B RAE F(G) = 5cc(G) BRGHIMALTH ERTE, &
A C(F(G)) > F(G), 5FEHAIMNTE. /

FERAB, AFTEREHEHRE.ER C(F(6)) < F(G),
Fl F(G) %EEIJ&\{EE{J EAEREARARN-TOE A EE
AERIEREEA—ERL, HRIIOMTEL—PTH#H FYE),
Wi GRIF X Fitting T8, MEMEBEERECH E B
A,

49. &Y RGEHEMRH, F(C) B2 GH Fiuing T, &
Cma Ca(F(G)), Z= Z(F(G)): ﬁé‘ M}'Z = SO{‘.(C}'Z), Wi
¥ F*G)=MF(G) 4 Gz] 3 Fiing TEE,

RT M E X P REHER N ¢ 2 IETFE, P GXkbarG,
MTEWHEE G, HER 43.3) HIEW, Sec (C/Z)=1, ¥
F*(G) = F(G). WK F*(G) X4 X Fiting B, R
iTa

4.10. B C(F*G)) < F¥G).

E MERALERNFS, B4 CY=C(FYG)). RBA
F(G)< F¥G), B C*<< C,H C*char C,

H C*FYG), W C*Z2/Z £ FYG)}/Z = Soc (C/Z} -
F(G)/z. 7 C*Z]Z Wil — C/Z ZB/NEMTH N/Z,H
FE 4.3.3)ER, N/Z 2ARER, NmEFEEHAHFNER,
B C*Z/z < Z(FYMG)[Z2), M N/Z BEZHEL.FE. /

AEFEAL, REFRT ~ R, ~ o] @H A EEER
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& gsiR D) B 3T ATRR BRI 25 RISy Fiving FBE F(G), 2%
T H] o B A — B R, 0 BT AR £ R W R, Sylow %
BB B BB ERF B AT B, BAR Fittag K%,
B TR S — iR,

§5. Frobenius £

ABEGHTEEEFIBEN—EHEE, EHRBEIARE
ZHER. —AEEY L Frobenins 5EH, BHEN HP—4F
ZHy Frobenius M; BH— AR THEHAN Sylow TH%HIERA
9 FREE R ZI R,

5.1. g (Probenius) R GEE:, |G| =g CEGH—A
KRS, |C) =4, WHYocBRCH, HE "= EEHGC
HIER MR (bn, 2) BIEHK,

i HTEGHE—TRK, & A4(K,n)={x€ G|«"€ K},
(K, n) = {A(K, n)|, REBEPLEIERD (bn, g) BB 2(C, n),
RiIAK e R n OB R B RIEH, Ye=17=1K%&id
R WERH |Gl<eR IGI =g HEm<nlEGHn
DAL, RERWG R » M.

B, L ¢ =ateu, R r"=cp o) =, Fg
EHE 2" =¢ il »" = WRESGRE -4 ——3 0, XHEEH
a(Cyn)=rtha(c,n) WiE— c€ CRIL. X, MNP " = ¢, T
R xeCole), BIEMBE A>1, Bl (Cole)| = gfh < g, Ht
Cole) WABMMRIR,E (1, g/h)alc, n), TR k(n, g/h) 7
¥k ha(can) —a(C, »), EHEEIE. WTHEHIF b =1, XK
H C—={ctl.

BE n=mn, (#,m)=1, n,>1, n>1, L D=
A(es, n2)y W A(c, n) = A(D, n). EAH "= WHEH
(e7'xa)h=aca=1c, Vac G, i D AN GHET kR ZH,
R RAREIE, FTHEE (s gllalcy n) = e(D, »), BE, (n,
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gitale, 7). B (mom) =1, BIEE (n, g)|alc, n).

TEefif » = ¢ REHSE. BoEMEETFLITE.

(i) plo(e): ERIHEHE x € A(c, n);, H olx) = nalc),
TRE(ITRE s ATERET Ale, n), B &, Hrh i ER i =
1 (mod o(¢)) F. HAXs PMmAEERE—BHRTEH(x). Hik
a(c, n) B n pURFEL, 5 ERKAL.

(i1) pro{e): B A =1, H c€ Z(G), WX Z(G)RZ#H
B, Z(G) dr S r EEMNLEHIR TR B, H vt Bl. EH <,
€ By MHRE ca=cy” EBhEME—Ry, TRHE €6, =
= e, WIE (29)" = 1, RZIFR., XHEEH ale, ) THER

ce B ﬁ*ﬁﬁ%{ﬁ; EE G = U A(C: "): E‘Ehcﬂﬁc'ﬁqﬂfﬁ

Jef s, B

g= gft (Cy n) = % a(C,n) + |Bla(c, n),
25 (n, g) WERE—RANTNE -T, HIRATEE | Blale,
n)y H (n, |B|) =1, Bl (n, g)lalc, n), §

524w H #llGLRHFR »=1EGCHIR BN HE
u PIEEL,

Sk Frobenius FERBE. £ »|1Gl,H =1
EGHEHE » MR, WETIJHRGHERTE. Z{BERES K
AU, BTl i, BATE

53.%H RGCEemTFER.nlg, BFB =1 Eehfh
H o A, WENER G BE T3,

W e AENE, BeHR/ANEHTE#N, & G=G/N,
HAGHME, NE v S » B8, & FTEARER FLITE:

(i) Plo: XN TEEHRE A8 =1, & n=—pln,
(Bam)=1; g=/tpg: (L) =1, B |Gl =p7p. &

| n' = {Pf“fﬂu 2= 4
15 M f <,
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WEHK ' 1IG, FR ™ =1&EGHHW MR, FALEMR
x = rN {E%N%%%q:%ﬁ*ﬁﬁ Xl o EEF ”eanﬁEquﬁ
2 (xa)? =1, HIf (xa)* =1, XPEHcHFRE =1 E/
Hhka'tt MR, B i<i, it >, 5 =108 MEET
&, WE iz, B k=1, ik, HE ¥ =1% G hip
B MNE, BRI, XEEAR G 2 I EMTEE K/N,T
EKEGH » B IEHFE. ~

(it) pin: EEE G h 2 = 15 &n ME, HT{E—H * =
*N, % H={(x,N), A% (IN|, |H:N|) =1, ¥ «Nh#
E—ANTEE x4, a€ N, {H olxa) = o(x) = |HIN|, F& (xa)"
=1, XHECH, FB»=1ZEVF kbn NE, HE AFRH
k=1, BFE 2" =1 4 G h 15 FH » A, RIEFHRE, X»
MEARENTE K/N,Hh (K| =2p, KA (KA Schur
~Zassenhaus SER), K h&EE p-Hall T8 K, H (K| =6, TR
Ki tHG R B »" =1 Un NMEFFE R, BRGH» Bt EH T
B, /7

$6. BrH Sylow TEEEANTIRE

AREMEARBENEE, ANSATHRBRARR®RR, 2
—MEEIN ZETNHREREARYES, BN AR KBRS
JEAE A FHRERMNAE, XTHBRECRE TRARER, 5
THRCEEREREANER e B, ABREEAULSEN e B
2 Sylow TEIEIRE. XMHoEBTRRLRIY. R 5HHE
REAN p BRENERE, REREER  BUESR TSR
B BIMBEAY Sylow TEMNBEMRENEWMBR ARG ZE
D, BRIFHRBESE BRIPAITERN. 2HHBENRRERSE
Sylow T-B¥y EIRaUEREE, XA[LIEARE M2 WEEIR
BH— 5 A Rey B B 2RI+,

6.1.51¥ BGRE. ¥ /6" M 6"/ MRERIEE, N
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G" =G,

W EHEE =1l ¢ = 1 AElRiER. XN
G" #E3F, W4 ¢ =(8), H N/C E#, G/C(C") FRT
Au(G”) TR, RMETHE. TE C(G")=2C, "<
Z2(G¢). XA G'/G” 3, % G W, TH 6" =1,/

6.2. x¥ ZHRREG UFTHE Sylow FEBAERE, &G
L G HTERE; ME GIETH,. MG AR TAE N RAHTE
HIV TEFRHE:

Ge=={(a, b))y a" = b" =1, b7 =g,
((r —Dnym)=1, r" = I(mad m), |G| = nm,

T OHE, GUATTREE, XAR, # 5.6 LEEBTH, R
EELA—ANEER. % |G| = phph- by < P -+~ < P,
BATEBE T m = phiplifn- 0%y by a5, 1 51 5, 5FE 27 =
1 EGHHIEm A5, WARKMESSE., 54,8 »n= 1G] K&
wBAE., HkREIFE, MR +™ =1 £GP H mp MR,
R B mp 0B AIERFLN «" =1 £ GhhiE s R, %
PP R rm A p (B RREE. RAGHY Sylow p TEEETR,
GhzFE YRR, BilE =1 K, BRE =1/
B, TE ™ =10ROMNEA im - Ehl<i<p By B
FR =188 HE « =1 —PLE U P e(y). TR
EH plo(y)) MERTGHEE 2™ = 1 g, HAE »” = |
G, ENAERE—MER TB. B plely), # (2 — 1)
plo(y)), REH P —1BEBRWHRE " =1HRXHE »"=1
HITCRE M pm — km = (p — EIm, XA » RER mp B
AAF.E p—1=p—4k TR =180 »»=1EGch#K
BmAg, HESm=0F Hm=17cHREE»MRUE
m I FBERD Sylow P, BFAUGREM, XM GHY Sylow 2, 78 P.<
G, & G = G/P, Mif Sylow TEHAMEIR. TRhHE4E
HIRI#% 30 G, AR 50 G &P i .

TEBREGCTH AR ABERX THcHEFRANENERR, H
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% Sylow TRIREMAUFHBEENEE, & 6/G6, G/G,---
MEFITE. WASIE61,EF G =67, XRAGHEE, 4F
G'=1, EEGC T G/GC BEBKE. & ¢ = (a) BmHE
REE, G/G = (6G") & » BT E, M GHG,H b 'ab=4d',
rz ] (modm), {BIE $*elad B b™abt=2a", XLFH =
l(mod m), FHH G 1EHK,F G = ([a, 1) ={a™"), T G'=
(adr e (r— Lo m) =1, BEd 6% =diy H 57'aib = o, B
af=2gl, g" V=1 h(r—=1,m)=1, H a=1, A "=
I, BERINEZ (s, m) =1, XEAFHE 2|, m), W (a7,
B PRI p BE. S5 GV Sylow p FREWEFE, X
BRILAT G EH EBFANE XA,

BiG, HGCEEERMANEN SRR, NhBHyEkAERA
G=Ext{({a), n, 1,0), Ko {a) WERAME, BE " =7,
BRI GH Sylow FEEVEIREE, /

6.3. it EHERECHUNMAFESFHF.UGAIRE, AL
E IR R R U TR TR EE.

it BRAEW GHEA Sylow FREEHEHE. HERE 62
Bt

33 5

1O RFESH AR K FERIE TS

LIEMEA[HBeHHRATE, N |6:M| DERAT 4% r AT
" ],
3.IRGREAME, <G, MAXNEEMN re H, o1, FH Colod
Hy BOWRR A 6 )—4- CC T-Bf, JEAR CC FBR 2404 Hall T8,

1 BCR#T[HE, We uBNEESREN ¢HHE— »-Hall THE
) B,

5.8 PREGH— Sylowr FHE,AR PHRISEHIEET R W

Co(A) wm AROp(Ca(A4)),
6. GCRE A AR, FF 0.(C) = 1, B Co(0.(6))<0,(6),
7OARGRxA[E, K@ 0.(C) T 00 (GC) thiuh®, W Ca(Ks
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Ourg{G),

B3GR P AMRELH 0,4G) =1, & V=0(G){P(0,(6)), T

EERY x € 6, B o(r) € Aun(V),
: PP = g%, Yo eV
Heh 7 =28(0,(6)) AP REGH Aut(V) NPRIE,1LHE Kerp = 0,(6),

VIFGC R PE[EEELH Oy (G) =1, & PeSyl(G), NI

1) # P22, P = 0,(G);

2) Z(P)<tZ(0,(G));

3) Z(P) IR KRG Z(P)° RoWTMEIA TR

4) # 0,(G) $EIR, W G < 0,(G);

5) i p =2, EPEWHREAN16 M -EEER,N P =63 p Rt
SEHN _HER, M el T S - FR:E PRSI LHE, ] 6=
(G ),

10. 3 AF} Schur-Zassenhavs SERIT A AREE 6 r shBEMIETEYE,

1 RcEEHRE, rB—TFRYHEE DRVESATZEHTOMNES
ET?&NEP“’?"Kﬁ-ﬁﬁ%:EFIGﬁEIﬁ a-Hall 8, HHEH ~-Hali FH1T
G Rk iE,

12.% ¢ AR, H<G, WHTHREA Sylow B ow =
{H,|pl|H|}; BIEGHI~4 Srlow R oo = {G,|p| |G|}y i H, =G NN
*f By 2 B,

13.7% ¢ ZHMP T, V26, & {G,|p|16|} B GH—4 Srlow &,
W {¥NG || IN]} BNg—4 Sylew F,

1. G ffH B G} ~»-Hall ¥, K=Ns(H), R No(K} =K. %
¥ N=iG, | NG,N('HN)'N) mNG(H)N‘FN_

153 G ZHIREL, F(G) B 28,0 F(G/F(G)) R p" 1,

16, Gl iR, ®(G) =1, He h B —HN&/hEHRTE N, F()
- -

17,186 RAME, (6) =1, R F(G) G huf—puil A4 (B F
Ef.

18.i%k ¢ BHIREE, 12| 1G1, B+ = 1 fE6 HAHE 12 P, XA
B G WIIE T,
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EVIiE FRERTRWS

BHRREEFRN—THEESSLENBRASU R R,
{LFEREFENAEE EONA. BEEH#ERKE G. Frobenius
Fréliz, Rt W. Burnside Z AB/EH TIRAERL. S TAXi
Z03, HE]E'%’%%E} (ordinary representation) PUEGTILIIANC 2
2a%. BSEE, Burnside £ Frobenius JEBA TR &M M, &
MTEBBFERR, HFIEFERNBIEY THIRBIDREEMS
BE WRBESHERIE, R Brver % AXETHRETH
iﬁ%%iﬁ (modular representation) FUEER, X T HEHEHICEH
BAREFCS REELIRET—MF ANIE,

ARE QRGBT AT FRAEEERN—® R KRR B
TN A, VEBREL,RMNR ZEE EHE FNERR,

EARBEGERECEENE.CE—1T AWK, BHI[Gl = ¢,

$1L B B & K

AFHERE V= V(s, € £C L0 % & 20, HDL
GL(V) HRV WAk WAL BA RORER, Tl GL(n,
C) %7 C L&tk n X n TRERARGTIER, YRATERF
Fare,

LLEX WEEGE GL(V) W— MR X % Gi—
AR BT, I CORROER, V MEREN, T dim V=
0 HETIE,

XHBEGE GL(n, C) WR—PRABRS X % 6m—NCE
Me)EIR, FRES © MR R B, T RO B # 10 R TR
%,
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BOEHCH—TMRERR X, BERZRTV AR —HE
€000, €, NTHERN €6, X(o) RV—RBEEHR, &
. e X{a) = Z ‘Ifj(a)fjr == lyeve,nm, (1-1)

i=1

TREIN N T X&) 1 EEE X(«)=(a,(4)). HA al—>
X(a) BGH)—1EEERER, Rd#k,d—PMEEERX BE, B
VoA CLE—n $EBZSHE, ey e, BV H—HRE, M(LD)
ANERmETVH—PMREER, HABRYE o> X() EGEH
GL(V) R)—IMERERR, HEER, BEFRNERERREKR
T R—E, EAIREEALOARE,. Al PERINEFROER
Wt , B AT B X 4 R B 3R AR f 2R M 38 7R, T B AT TH i 0 15 7
BT, B E R AMHIER., LT iEE AR R, B
f1EAR EHATRERRKAT, MEEERRNEREXIEEES
TTH .

L2 X i X:G— GL(V)R—TFER, WEEE K X
ABRIRX I B Ker XAG, 20 Ker X = G, I X4 G Y
FARR, R Ker X =1, WKRXYGH—MEERBR,
"13 %X ® X:G— GL(V)) Rl X6 — GL(VY) R G #
ﬁﬁ/l\’ﬁﬂ_:‘n ﬁﬂ_jﬂﬁ%?_ﬁ X, ﬂiﬂ X; %fﬁ':iﬂﬁ? Xy~ X::ﬁﬂ%ﬁﬁ‘ﬁ
EZFNEE SV, >V, f#

X:(2)S = 85X {a), VaeG,
RIBEERXANHENT EHRE T HAY

5

V, ¥,
l X(a) l X:(a)
v, v,

BR, HEM RSN REE,
EEARAY, EHER X R X RSN TR0 R
KM § 8
S Xl a)d = Xila), Vac G,

'lﬁ?i



Hit, SHEEEERTUBERR ~MERREARNE 2
FEEREER. Bk, FNMeE REERBNN ZFERE
I H 2 F R A e R, ﬁa%‘ﬁ’rﬂﬂa,&afmﬁdﬂ,
RATEEMNEREEEEED.
4. ¥ & X:G— GL(V) BREGH—IFR, HEH
GEV ERIERADT,
' = ¥ NV, a€ G,
iR
v = ('Y, VWa, be G, veV,
BT HE TR GOEANGEBREY H—1c M.
R BEH—MRARAXNEH - GZBR YV B—0FE, Hit,
B G RFR R T] DB R ¢ S HEWR,
W.2X WVE-1G M, W BV (EX&REZH)
— AT, MEVECNIERATHEA,HR
w'ce W, YweW, ac G,
JEW 2 V R—G T 431,
W, {0t MV ERVEGTHH, MV HFELG T2
|A].
WWRGERV AR G FEE, W X(a) REEW L
AW~ TS X(a)lw, AR
Yiab—> X(a)|y, a€G,
HEGHIER, MO XEWVY LBESNER., THREFSHE
W,
RIMNBEEFRIE VW, Hillz
(g + W)Y ="+ W, VreV, a€ G,
WelEpzsE V/W Irik— ¢ ], E@?ﬁﬁﬁbﬁmﬁ% Z.
G— GL(V W), \
WMBEYV FE—HE eryr-vy emyr oy e, {8 1,000, 00 X
Wi, TR cpa W, e, + W BREV/WH—HE, X
T X(e) BXAE T TR NAEE X(4) BE TR,
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Z{a) )’
K Y(a), Z(a) 2BIARRY, Z HREE, Mo EmiT,
(2 — m) PNATT TR,

6. &X % X:G—>GL(V) BEGHESR, VEHENNG
S, WAV EFEE-MEENG TERAW, NFRERXLEG
ZIRV 4RILR), BURAATHN, MuRV T E2REHET
RN GTREWHW IR, V =WPWw', HFRERXLLE
GZERV AP 3, BRI ATTHRER, L MRV IR RE
TR G FZEEW,; BIE .

V=W,DOW,b-- 'EB'W{’
FRERXUR GEHY ARETEN,

BEVEADRBN,IZ V=WwOWw', RIFEWEW hER
—H%, HBefIEHRVA--HE, B X(0) EXERXTHED
% X(a) BIGHR

Y(«) 0
x@ =" Zia)
FEXMERT, RIMERFRXANERAENERY MZEER,
1Bk X = Y@z, |

BB ITLEIERI 1 CEEC LR— AN E
RIEGH—IRT, UM GH I-FRRERTR, BHIEE e, BE
ERH G BEN N LEER, EHAEATEHN, HBERE
58 M= o

THERREIL T EROFEERPHTF.

LI. 1 BEHGIERAERESE 2—={1, -+, 2} k. HFEE
B @€ G, & P(a) = (0:;)axes FH

1, & =1,
i =
0, HEt#E.
Rlge st Prab—>P(a) EGHI— 1 n AEERR, WK GES I
— T ERER, XN, B (e) BEMPEKRIES, NETEHN
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a4, mEAMERN o FER. BWET P WERIEE
G 9 FAERME,

L. B i G= {1 =2, a1s-+-, a5}, I TH 2¢G, &
Rla) = (ﬂ'f; Texgs ﬁ:‘tlj

| m{l, G g = da,
i o, BB,

Rlge s R:ab— R(a) & GH—Fom, WK G my(a) ERIRR,

ENERES L7 HAHABERERAES, X6 HR{E
HEREMEGCEE, ENMEARERZR R hEEREZANIEH.

A H, &R R—E & ELER.

A TREHERTNERES, RITERVRGRIZMENXR
R REHPHEELSRB THEENBERAN-BEIRER. B
SCIER I R— A U 45 R

1.9. &%f S GEM, F—ExH, s Rl Z(G) &h
HE—TLE. X X: 6> GL(V) BRGECEH—IMRIHE
. W XG) BARFEER, AR 1¢CH o*P=dp, YoV,

ik L RERETH X(ON—MEHEE. VR X(DBT A
ML T30, RIIBTIEBHEW B4V (1B 6 =) l—1 6 2
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1.16. B (Schur) iF X,.6¢ = GL(V )1 X2: G — GL(V,)
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— e, BN 6/6¢ BEu#,ae® 1.13, 6/6¢ 4%
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Z4. 84 f Lo B ¢ AU S ZR 78 R BOIERICHE e,
BEWHITEN ac G, RITE |

|Gl, 3 a=1,
rela) = {n, 3 g ]

IERFEER re EREENER P ESHEEREH.
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1) X ~ X, DX DXD - PAD- - DX, D - -DXs3

/> ny P n,

) X =pX + mX; ¥+ - +nkX,

I Maschke FHE, %R X RZ2THH, Bt X AL
RS #, B8 X 0/Ex hE D Do, Bt RE
SR B ART = (X, X WL X REEE 2)A R
5% {ERBLMHE-ERRAMIRR,

212 1§34

1) H#OHE—RR X BEART HRFHERRY 75 B
EFMREY BiERRE—;

2) & GHIE—IaiR X SR 0AR L95E iR RIRD S 2 = B
—RY;

3) HOWMHTERX, Y SHNTEERGERE {14 KA
PR Xy ¢ RS,

T RABRFROSEFTRRBERERNS R, 5
)RR 1) BRIz, (EER 211 REABRSHANRY v FTHN
B X, X))o RE, BRBEFEX i—HER. TH 1), 2)TERKIL.

3) =. TR,

<: m2)ul /

TENSBERRKEPHSER.

2.13. 518 % ro B GRUIERIEESR, N

1) ro= > X(1)X;3

2) g= > %{1,
=]

IlauI
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2.16. BT (B -EZ%RR) Hae,b5€G, M

2y . [0 7 a,b RIEHE,

23, HaK® {ICG"a)h % a, b 34,
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BHERE, N 4, B AAETEAGRES TS N EIEHE s
&),

(4) B S EGHRE—RERTR, A N(5) 58 clE—
SERATFEURE—AS BT HARNREMNTER, AikE9,
£ G =1, 0

(1 N(S) 21,

K s s GRFTARIERTE.
XIER LR e R, WIBFXHEI6—8], 0T BHRKRERT
ARy — R, fER SR NE9],

5. XTHIERFH

RUFEH 7R R IE S TR — g,

EX MG THOANIERTEH, WROS5cHE—TH
Hw®[Z ¥, OH = HO, |

ERFRHURERMER TR, BEXERAE, O. Ore EHT
MR GRRA TRLZLERN, UESHNERTE (ILIH (10,
111), N. Nakamura {FEAT HIRE OB /NERLFETE — E &R
INUOE R SCH[15]), EHE AR X/ ERAEEENE
HA.

FTHMERAREMAF R, O. Ore £ [12] fEH THRIE
MFF A ORERR, J. Szép FE[13] e T L3R IERH , #4084
i — Ry, MIEAT.H 4<G6, BXERRN g GF 44¢
= Atd, Vg G, Il 4G,

XTHMERTHAFAOMNA, N Io F1 J. Szép £ [14]
iFAT. FORFRBGHUNERTEH, W 0/0:; RFETEL &
H O B THOME. HaiEil, NEBEMER TRHAABER,
W. E. Deskins 2 E, THEUMERATHANRE, Rz %, E
J. G. Thempson {L[161#8H TR, HEET— 7
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MrgE, o r ARET 210, BE8—4 " HrERBRNT
BMEST#, TEXERDEE-SHRANEE. (1) E#H4A
AT, FREBNTEMENFEEXRN? ()N TEEHEMER
FTHARZEERNSIARETHE, TRENE, EEVSEX
gik[17—19], .
*TMEMR &, BREERSL EBRAMEE -5

6, PIREIEF

FENLE§ 6 hEHT, G. A Miller 1 H. C. Moreno
AL201RBSET AR ZREARE, BREHCEH B8R
AR (R, SutRIEBR 2N EE). S SE E 21 .

7. IRSHERBRN MR

R 1903 EANDLAET AR BB RE, HEsh 2k
BRREEAMLE-HERPE, FI2BX#R[022,23],

EERETEATESN

1 RCERAFRUBIIZME.

(1) BCRE ey v, H Z(GHER, |Gt = p;

(2) BGIEHIFE, M cER—NR/DERTEN,NE PINY
MEZM o B, HENFEREM, HE

MOAME=1, VgeG—M,

RERAEIR, GRUTNSETH ¢ AR TR AMY Frobenius
.

kA6, (1) M 2) i A oI b A e .

ET O RIMERRE, BITE THM

EM2 FcRAMRAMERE, U

(1) G=2Z, X Z,;

(2) G HE® 1y (2) 93,

RAIEHLERE,
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8. AREHNSE—RY

BERBGHVE, R NGETFTRB, B8 Ni(B) =
Co(B) RCHBER A T8, HEBHNES ETRNCZERT
B 2)RMERR « §No(B), B (B, B*) =G,

RNHETER

B GEVEENTCEARARSE.

EHREE SUTLS,

1) SEV BN TR SR/,

2) VEENHER B SRR AR,

3) FFBAGH AP, PREGHEH Sylow FE,

4) & 1)—3) BV HBEREEH,

5) ANEERNSERBEAERRV B,

w55 k[ 241, |

9. XTRUF B FH

WG RER, bRkt FHNEXNE
G = ([a, blia, b€ G},

B—83R U G PRITER HAR—E HRBRE 6 PR T K dvih
firF. O. Ore iE8H, X TX#HEE S, n 22, f5F S.=4,, B
A, PE—R RN EER S. DRI F. RIERZ. 78
FNE[25],

R --RHHAEEERRCUR ¢ hRANTHE o, B«
ARERREL G R4 ZTCRNMAr F, FTSFH #2261,

10. XF Schur.Zassenhaus F7

Schur-Zassenhaus SRR ERRGREAN TR —,  BAT
R FEM Hall FEYIMEROILIEH AT E B X 8 Feit-Tho-
mpson % FHEM B THRENE R, BEALEIR—ARER
FRIGROEBQTEHEREEAR. BEAKRA Feie- Tho-
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mpson SEFM M % Schreier 3538 T8 VI {25E , hEEIEHE Schur
-Zassenhaus ¥, F[£5 % B. Huppert. “Endliche Gruppen I7,
I, 18.4, J%UEARS B A2 1.

(1) f8€ G R Schur-Zassenhavs SR h MBS AR
/AR AL, N EGRES Hall 78, WA

(i) N G/N #EIRZHEE;

(i1) Co(N) =1,

(R WTHRFEIEH @ NEGHE/EHNTE; @
Co(N)=1; @ G/N EBRE;® NEEE,)

(2) B5E Schreier HMATIE ¥, UEHH Schur-Zassenbaus JE
H,

(7R FIAH LE(D)BRER.)

11. GL(3,2) B 168 fr i B¥

it &4, |GL(3,2)| = 168, RiERH GL(3, 2) XN3ER#
R, Bl TR BEAT, o ' "

EVE GFQYEH=%MESME,M GL3, 2Y BV A£K
WA RN E., TRA

(1) GL(3, 2) W& V* = V—{U}J:Ei‘JﬁﬁﬁG #A6
=5 #BAY;

(2) GL(3, 2) REFRIREE;

(B BHE,WHE I 23E0E 3 B, B/ ERTE
NV L5, 08 INl =7, TRHE N/C EBF

GINZSAut (Z,) == Z,,

M, 6l <42, 5 |G| =168 FJF.)

(3) GL(3, 2) A BEY,

(7% FIFEB <168 B0 168 (A FHEIRBERT#.)

BE—0 , RAWNIEHTFREE,

1) PSL(2,7) & 168 BrtaRE

2) ZEXSHREE Sy b, (12345670 F1 (26), (34) BT HEE
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168 Br 2 7%, .
3) MNEBAE N LR, 168 @ ig—1_,
xT 168 fr A E R MW 28 X#I27—29),

12. HRBNTHEEDNE AR

FAEEA TR Bk

1) ¥4 n=4, nx6, H Aut(d,) = S,;

2) ¥ n=3, ax6, F AulS,) =S5, Al S, BTS2,

3} Aut(A) ] = lAu{Si)!, 1Aut (S):Ino (8) | = 2.

e . :

(1) HAARRREATIYAY 3 3885 8B =] §8 tH B0 T 2P #
EE(LAREAZSZRAEERE).

(1) (wbec)abd) = (ad)(bc),

(11} (abec)(add) = (bed),

(iii} (abe)(ade) = (abede),

(iv) (abec){def),
Bl #R 3 AT R M E % A 3 ¥ B AR IE.

(2) 26iEEF 1), ERE

A= {(123), (124),+--, (12n)).

W 0€ Aut(4,). TEBHTE? = 4 0 n > 6 PRIET 612 3 BB
AR 3 i, REfERR(R (1)) 6 48 4, 89 LRERR 528 (@bc),
(abd),---, {abl), HP ey b, c,dy--+, 1 1, 2,5, ni—
AHeP, B EUERA 0 BT dh S, W)—ATRRIE 4. LRVSLERIE B3,

(3) 24iFER 2), AIRAE L, S.12 R ER. B m S.=
(12}, (13), -+, (in)) HE, SWERAEBRTCEAEEH A&
6 € Aur(S,) 2 TR . RB2)KFH .

(4) J9iEHR 3), RIERTEHRN B BHE S, BTH,
1S,:H| = n, WFEHE 0€ Aun(S,) 18 H® X §, M RRE T8,

SRIGUERH S HEATER G 6 WERTFH, X HER S £4
Sylow S-TEMWERNLT LAFREEREFETRGE, TRNAHLE
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REER, AT Aut(S,) > Inn(S,),

XA S HhHEHRA 3T, 40 S BB
R LR ERXFNENAEETEE, TR |Aa (S) I (5)]
= 2, :

S5 EIEEH |Aut( 4)| = | Aut( S5 1.

EERSECHE [30, Chapter 3, § 2],

13. Fih p BN TBHIK

RAEHI% T4 SR £ BEch 5 235 T B/~ 30ty F 3R Miobiox
AR(BEXRID. HTHRBXANER, 552 FTHOES.
B, L A B0 RER (o, --o5 o) BHTRAME: »
= 1062 (GY, i = 1,2, +,0 = (G}, ik (CIRG
FORIRY, BIBR expG = 1995 i 0:(G) = {a¥ Glo* =1},

.ﬁ%: mmﬁﬂﬁﬂ A(G) =, 22 0,22 ++» = we = 0, j@ﬁﬁ
m: ﬁﬂif’@.ﬁTi}\ﬁGﬁﬁlmeﬁﬁb {mls “rey Wy Oy U}_
i& ml; o ..}-- = E ‘li\ﬂliﬁlﬁﬁ ﬁ ﬂl: :.3: EE

B, Eﬂﬂﬁﬁ‘]ﬂﬂ%ﬁ

(o B i (9
Hi g, TN 0, TERNE : -

M (Lodiox) i G BRERAH 2 8, He AN {ao,
oyt X B, B MEREHL, W Gh o KRN {8,
voy B} BOTEREAEY

NN

R, #H - ,hxﬁmmﬁﬁﬁﬁfﬁﬁmxﬁﬁ,m
(%) A BB 0.
EHAR 85 St 311,
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14. BF mBHBH TR 4n B 2%

HRREFREEAABWBNERE » M EK T 4m NE,
NEI32IkET m RABARIBE.

15. B SR MNXR

Wom=ph-.aph, HH pye ey o, AREERY, an---, o
A IEE R, EH.

D) s MRS ERNEEREN (2, p(n)) = 13

2) n ML RRMEESRHEN () ﬁfi* o =2, (if) HER
s 12 THH (pjy #75 — 1) =13

3) » MR SRR ERINMER 4, /> B (7 ][ O
k=1
—1) =1,
THR B33,

16. T RIEMFHTRIER T2
RGRFRH, H<G, WHAGCHBIERTEF (pronvrmal

su&graup), MR AEER g€ G, HMHT 7I£ (H, H3>E|Il;|i‘.§" I

i B3R5 N, EM TR E T8 R EHN e, S 11
BEXTEHTH. B, HRBK Sylow FREARKENRT
B, RERIEH TR

1) % K<IG, WKHEA Sylow TREGHEEMR;

2) RH R GRREMTR, N Ne(H) &GHRKEERTH;

3) MHEGHBEMTE, ANBE ¢ WRERTE, 0
HAG,

4) % H< G. MHZEGCHEEMORE & 4 3 (£ &1
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K<G, g€G, RE H<KNK* RELHEE geK;

5) % ¢ RERE, » RER., TFHED ¢ THRAEGHRE
T ERELE— p TRIVBEGATH Sylow ¢ THERK
it £ TE 4. .

(5F: 2) 5 g&N =Ns(H), Wi Hf xH, HYRER
Me, & re(H, HYY < (N, Ne) {E He" =H, TR gre N, 3)
F2), 5)i%& Pe S, (G),HP, H<IP, W H R H® % Na(P)
i, ERHRRA R,

17 X TR&ETH

WH GRITHE BB TE (pecial subgroup), WRIMET
TLE 1, VEG, H «+&H, FHFEEME —8 AcH, & ylxy =
A xh,  AGERH:

1) EHRGHINEETH, x¢G—H, Wil 6=Cs(x)H, B
Colx)NH = 1;

2) GG TRUGERTE;

3) EHRE GRIARM T 8%, E!JHErUﬁﬁ/T“F{%% Hxz(>xH)
AR GRI— TP T E RS T |

4) EHR RN B TR, M

H2M = {[x, y]lx, y€ G},
XEH] B MH =M, 58, E—HRE2H Mg T
i
5) ZEHRERGHIRHT M, »€G—H, M T8 C = Cs(x)
RZHR¥,.HET
CNyTCy=1, ¥Yye G — C,
b #EH 6 & Frobenius HE,
Al BB R 34],

18, Frattini F 2003~
% G RAWME. U AG)ET G HFHEEMRATROZ
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(% GREEEEHRBRATFE, MNe A(G) = G), BRE A(G)
= 0(G), FHILeH:

1} A(GY/P(G) = Z(G/P(G));

2) A(G) EEEH,

3) ALG) BE GHBHL Z.(6).

ATE F SCER[351,

B GCHBMRE. U 0,(6) FROHFEERS ¢ LENHR
RKIHZZ(ERAXHEOBRATE e 0,(6)=G), BRE
P.{G) = ?(G), HirH.

1) & Pes(P,(6G)), W PAP(G), H PLG)P E
%z |

2) &P, g EFRDAROEE D
P,(CINPA(G) = (G,

o] & H ML 36], |

19. WHRTT4hE¥

WHIRE GO 8, RN e E— TR, BFEEK <G
6 =HK H HNK =1, iFHH:

1) B3N FTRERE

2) AAMEERTH AR EERZ TRARE;

3) B GH .M GHRHXH BN, B Sylow F
HEDHEZHEH;

4) RNV ERERGNCRET I EE S E T B HER
B,

uf &7 Eh[37]

20, p' B (P> 3)

AR ERE ARG P .
(B7R: WA M iadst, W REE, (1) EFEEaE,
AL G ZRIERTRESF S AERNIEEENEE, =k

« Jli =



(iii) G 9 NEERB TR oxpG == p3 HFH; (v) G & p
MRS BT REH expG = p?, LTHH,)
5] 5 & JCAL(38] pp. 140—146,

21, B 28

HREMEELARABKERER 2 8. ©T850RI39].
HE—FRESBABRKEN _TCEREWR 28, 40—,
e RBZEZSTE—TRKBRFRE),

22. Burnside (5}f

W. Burnside # 1902 FEH -~ ELRAE. F r R EE
B, F, Rr kBB, Nikr RIEBE, N ={+"|xc F,}, M
% NQF,. & B(a, r) = F,/N, [§] B(n, r) BEHEMREE

BIEER B(2, r), B(3,r) RBIREE,

(f=7m: Xk B3, r) HIR, AlAX 7 B9EMRKE, & (B,
£) =3"®, W] B(3,&+1) afFR B3, R) ERI—-4EFE
RIC=HR, TR B A+ )P —~TKe R THE
R ,

g = wrtuz* . cxty, . u € B(3, k),
EH e (JRABE SR » N ERETFEH)

T Burnside [N, HWISL I B8 B(2, r), B(3, r),
B(4, r),B(6, n)RHEF. 78F M. Hall EBEERIHFLK)
2+AE, B C W Anan fECREI4010IERR, % 7 358G H
n 2665, W B(a, r) EIEIREE.

23. IR p BFRU

BOREMrE, x BoHE—TLER, EIG:Csx)| = pp=,
W b () HTH < BT (breadsh). X4 B(G) = max b(x), ¥k
Y8 G

J. Wiegold ZE[411HEFRADHR: (1) {G'] < phromory,;
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L TERT

L =P

(2) ()<Y + 1. ERHR (1) B8 M. R. Vaughan-Lee

WFEE, E LR (42]; BB (2)E M V. Pelsch FFEE, BXH
[43].

BT EXRT » BAUR AU LA 1R BRI BT

1) B p79 < |G'];

2) JERY H(G) — 1 IERFHEN [G'| == »p.

(#R: |/ (G) =1, Wi(i) ¢' < Z(G), (i) expG = p;
(iii) 2% [a, b1 %1 2[d', 8'], FE "€ G E "8 Ce(H)U
Co(#'), XA [a”, 8] == [a, 5T, i %ﬁi—‘iﬂ@ﬂ'ﬁ AERX
BR[441.)

3 K HG) <p, Bl «(G) < H(G) + 1,

(R J/ICE(451.)

24, Lagrange ¥

i CREERE, 5 |G| fMERLER T 4, CPBEFEIB T
5, WFR G 4 Lagrange B(E CLT #). WiEH:

1) BEEHE Lagrange B¥; "

2} Lagrange TR 7T -

3) ¥M5HH Lagrange BERY TRARBIRER—EE R Lagr-
ange BF:

4) IHHEERAWRE, WEEEREBREKE 6 =H XK
J& Lagrange B, BME—HIREIEMMEIHRA— ’i“ Lasmngc .
BB EE ¥

5) E—ﬁﬂﬁ?ﬁ#’]ﬁk—-*’r(ﬂﬁ)?:']‘%ﬁ#@ Lagrange
. (FT&BEk[46].) -

25. AR Sylow BrHAWE

ﬁﬂﬁ:ﬁﬂﬁﬁs Koy = plteeepie, B P v Py, ?Ztl:ﬁ
T GRYERET
GEGD}G;}"':}G,:'I ( %)

.3[5:



R 1G.L/G| =, 1=, -vo,s, MBRBRN() HG2—
Sylow ¥, TR G X —B# Sylow HWIBE, W#k ST B, RIEH
FTRER. '

1) ST BE& 0 AT MR RE, (B I R AR 5

2) G% ST HEMTF G/O(G) 3 STR:

3) G% STRSMT G/Z(G) 2 ST &¥;

4) G ST BENTFHCHEANMEREATFRH, BEEHN
BxTRKEE |H:K| EIH WENERT;

) WB GRUTAMTBE Y STHL NG A 46 THEE

AL ER47],

26. ETIREF

HCRARE., SN ERTHHEREE, Wikcood
AARRE. WAIER: I

1) ETREEELN ST #, B 3 A%

2) BCHETHE N G EF;

3) ATRERRTH - SEMERPAE R

4) HCHE MK FHEBE B ER,. M AEFHTIHE,;

5) GATIBNRZRERHEACHEMTRX TR EGC W HFRK
A& % M. Hall PUEERI(hEFEX) § 105,

27, ¥ T AN

BHBHGIIRERR_TE 4, B ﬁﬂﬁfﬂ,ﬁﬂ G= AB, M
o el e, RIERH.

1} 5 4, B &35, mﬂaﬁm&ﬁﬁ,ﬁﬂﬁﬁ G’ =1;

(BR HA=B =1, F G’ﬂ-[A B] KTFALEE 2,
a€d, b, 8B, § AB =Rd, 94 5" = a"b*, a* = b"a*,
Kt o, a%€ d, 57, %€ B, {FBA [a, 1% K1 [a, 617" #p%
T [e%, 6*], TR (e, 2] F0 (&', &'] 5554, 359 & F XMW

FIE

K wne



i48]1.)

2) % G = AB, WAIETEN 2. '€ G, BH G— 4°Bt,
HHBFEL € G 45 = 4", B¢ = B},

3) i G=AB, NWFELE Pc S,I1,(G}), P S ,(4), P¢
Sr"ip(ﬂ) f#ifg P=PFy; —HH

4) & G=A4B, » B—PENES. MRER G, 4, B B
17 «-Sylow SEFE, Bl »-Hall TREFEREE, HEE—~T
BYETH— =~Hall 7§, WLEE G, 4, B §J =-Hall T8
H, H,, H: 1§ H = HH,;

5) ik G=G,--G,, G: BEBEEH. HEWEEWLIF
GGy = G;G; X IRE, WGA TR,

(W EHXH49].)

H. Wieland: EEI%E[SG]EIJLEEHTT:&%%EE % G=
AB, 4, B RANHIRETH. We Hnwet.

S XA, H THAIERA Scott . i G= 4B, # 4,
BBl ARETH 4, BifE |d:4,| =2, |B:B,| =2, HlGRE
AR, X MERCE 1979 FHEIRERA Kasepun {EBE, IR
BA(511.,

2. BRXFHREAB<Z2HAME

B REWRE, BoNFARKTIRELE, e R AREK
RYWREFE(E 1, 7.3.), T# G RAER MR T Bk %,
WG %X PTHERE, RIET.

(87 UL, K FHTRCHRAMALEORA TR, RAUT
ZRER: () L, K¥Ye ZERTRE, BHcBE; Gi) L,K
f—AEH,—~MRER, MG #; (i) L, K $ifc2
EHTR.ERRMERAGESE, USEXHIS2])

R, IR 6 1BH = MR T BIRALTE, N G R — S ATRE,
A, Fo PSL (2, 7) AI{E 48T

% A B BT T 1 n) .

rel7e



1) RERAERARENRK TR LY EROTRTRE;
2) REHATAHR: ReERBAZIMRRTHLERNH
RAE=TREEE, N G/ @(G) AT 48 PSL(2,7),

29. % FTHEPOLLFHN—IER

R. Brauer #J K. A. Fowlér U FREEEHRAR LR
REBENEX(TEFE B3],
2 RGERBHEIESBRAR, s REoPE—XHE, & m=

€. W Cat) < G B 161 < (L mlm + SN

EMEREFRIT, AAARNSS&TOLTFRERARR
HABREAS, EAFRTLIANEEIRAE % T g HiEk
A

B, XMERR TREENEL(ARZEAEH TAREH
HEH E RIS R, '

£ (Brauer-Fowler) & c¢RENE.13F» M4, X
i 1Z(G)| BREW. & a= |Gl/n (a —HAR—ZREH). W

CHEUETHHWER |G:H| =2 ® |G:H| d:.."—a(a-l- 1),

(B2 % t,ee0, 14 ?bG Eiﬂi*ﬁ‘ﬁ ,R&G qﬁjtﬁ#iﬁk
MIEBERE, | = xo,x0,- 105 x4 %ﬁ#ﬁﬁ?ﬁﬁg’rﬁﬁm Hix ﬂ;%
Gt!ﬂ?ﬁfn’: uy = x; E@ﬁﬁﬁﬁﬁﬁ (us ») é’b/bﬁ, i =0, 1,005k

. W ey Eﬂﬁﬁ%ﬁ iEHA:

1) p* = Z ci| GiCalxi) ],

2) F oo, REXEG, sz, e, R o =22 & ¢
BPEGE o BFE8, 0 e + VR Colx;) MBS EEG N, o0 ™
",

3) iﬁ x€ G, ‘haﬁ'

Celx) = {pe Glx? = x wg x7'},
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¢ B G HEETE G £ 2 G BT, IR « ATx H£80), T
Cix) = Cu(x); iE 21 B x4E0HE, M | Ca(x): Colx)]
3

4) & x¢ G, FHaFeohLuR, MWHE »* =7 WTE
2 e GIPTHET 1C(0)],

$) XA i =0, 1+, 8k —1, H < |Celx}|. FHE
o, ARLETEER, W o= 0; fils « &, M o< |Celxill
— 2,

6} EEHINERH: % 20, 2y -5 231 MESSHE x,--, 1,
B &, xens-t s o RRITEMEIERE, T 2, -+, 1 B
LRFRFFOs<r—Il<k— 1, BEMEHRRT .-
x, PEI—, 8

ﬂﬂz |G:CG(x.-)1. (1)

F=1

A ERAE 1), 2),5) K

n<Cn+ E(ICG(::;){ ~ 2 G:Ce(x:)|

- 2 |C¢($§)]|G:CG(:¥E)] )

EFXESE

H e BER
L (r—=1}G{ —=n, (2)
W = min{IG:HI|H < G}, & j=2, FHEWRY, HE
=2 H 1Z(6) BEELE Z(6)hxds, TR Cla) <
Gy iml,eee, s, M 1< 1G:Cln)], i= 1, ooy s, (D)
KA
s n, _ (3)
X dme 1, r — 1, @ DAR 1CHE)Coln) =2,
N i> 88 CHrm) <G, TR j<16:C4x)!, B}

= 219



}ﬁ% 1G:Calsi)l, Fims+1,ereyr=1,  (4)

HTESLTE SR, THE

I+ +2i(r —s5s— 1)< |G, (5)
B(2)RE

<L s|G|l+{r—s—~1)|G| —=n
&;ntet + (|G| —lfn)1Gl — .
f 27

BFAH3),(5) ZH#H
JREAI \G1*_ 16l _
2i 25 24 ‘

n? <5 -

HEE Gl /n =a, g FREEEH f{%a(a-l-l).
% T A MRMAESR, T HAS TH.

30. FRE#L Cayley B

HCRARE, SR GH—TERR, B 185 RITHE—
THAE X =X(6, §) (RTERN#EZEZEEN - A EHRE
M, XBRAERB), XPHSRE V(X)) = G, mil%ss E(X)
= {(g, A)|g, A€ G, B Ahe7'e S}, WRBGXTARASH
Cayley 7@[::5‘[@ (Cayley digraph),

B S TR sy HE—RHE o B2 A L.
Cayley B XA TER: 5 (g 4)e E(X) H 4™ ==,
Wil (g, ) & « 2, ZRBRNLEAEUKG K T S K Ca
yley @,@ {Cayley colored graph).

XAESHRFEEH 7 =5, M XFHEE E(X)HR: (g 4)
€ E(X) HARY (4, g} E(X). TRWLLE D eh B X
Wik (g, k) M1 (A, 2)., XBEHNERLTAE . MEGKTS
iy Cayley @ (Cayley graph),

G UHEARSIN— 1Bt e ACayley FRIARTRE X=
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= X(G, S)f— P EREE, F (g, e EX) HARY (¢,
Y€ E(X), 3T Cayley EME R BEH o X xXH— R
& B, R o £ X SRS, FEANERNL (2, ) € E(X),
(g, #) Fi (g, 5*) BaHE, RERUTHR:
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22,k Pesyl(G), % P=iG, RIBMGTIR, B PRG,MKNF p=3
7, ZECEP LNBEH TR G/Pe BRI G M,

.18 r>q, ¥ Sylow T8 PRG B Neg(P) w2 Cg(P) wm Py jJ
Fl Buraside [PHRIR G ] Sylow ¢ TRFEH,

2408 p<q, QESYI(G), ¥ 0RG, W n(G) =p*, HH q|p' —1.
BRP<qd PR r=2, 4 =3 HiE PeSyL(C), ¥ PRG, Mri
EREAR(ETG HIEM 2-20,00 0=6), | Q40 3P BrERGB(ES, B
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Burnside FE A8 P<G), T |2(q}| =3 FZECTED IMERER,
18 GlOcES,y TF GlOa=d4, XHEN (0] =9, 39T Z(Q)<Qs. (A
Oc=10, Z(Q) B OME-—f 3 E?Eiﬂ%ﬁ?,ﬁﬁz&? Qe )0 Z(Q)R N/C
EH .G
N{(Z(Q)){Ca(Z(Q))ZEZ,,

M Ca(Z(0))=0, XEEFIchHPFAEHN ZHTE, (FEXHENTH
Ky lidg |X]| = 35447 Qchar &, KAG, T QAG), R fiEE Ne(2(2))=
Ca(Z(Q)) =G W O, ¥ Ce(Z(0)) = G, W Z(P)KZ(G). %k G =G|
Z(Q)s f |G| =27+ 3 W CHIEH Sviow T8, Wik EH s
([EH Svlow FBf. HUKE Ca(Z(Q)) = Q = Na(Z(Q)). ik Bt Z(Q) # 4
AHHE TR, FEET Q. TR Qe N IRMMERH 3-8, % P( X
ML 2-F ) Qe i 4 4 SBT3 bogdt e R ER Ay, ERELE
MRS, EB I1xr € Py o(x) =2, Bl 1x6€Qq, & o =5, [t] (>
By, B & =o’ ma, TRE (ab)* = b = ba = ab, [ {ad={E)
abicl, it (abd* = {ab), 5 x ¥ Qg [y 3 P T8 _LIfFF ERHFE.

BE r>q, S.xX2Z, T]{EX E#.

25. 018 (G| = p%, 292, 274, P2 <C ), Pary <+ HDWETEDIEE
Fh B4R |G| =243 5,223« 7,2437a1]1,223.5,2°=347,
21«3+11,203+13,2'+5+7,2" 032, 2. % HEL-EpER, B -3,
37«7, 374 11, 3 « SR B AIR, FEIE 3.9 B0 Bk AT P AR LAY AT AR
PE RIR Sylow FHE X5 5, 8 WETEE » = 1348 7 MR 2 = 1;
HE 0 BIEHA m=1. TFEEHET |6] =273 111 22,3 BHiE
. FMENE, 3% n, =12, Hith Burnside 8, ¢HLH 1126, TRG T

MM AR, raxl, W =4, BB GAH Sylow S?ﬁﬁﬂﬁﬂ{ﬁ-

FASEH #RANET 43 6 Z AT iRk

26.4, Rl GL(3,2) 7 RI% 60 BrFn 168 Bt (HRETEBH KA
1), 3 4 %2, M1 4, xZ, 5802 120 BrR 180 BrIE =R, X, 5. 13
SiEEE 180 Braag, WOMIES4 120 ARRE, B6 X 120 1 A7, N
#{(G) = 6, ESWERIERET LAFERE IR, B ¢S5, We Bag, |
TR TS, CE4, TR A FHENINTH, X548
BBRFE. _

27.0H Sylow X, n = n,; =1, TRZcF K EH EMUTRG,
WCEHRCHNSHFELN 6 G LRI RS T W H—TEHREAAS, B
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REEE o(B)=1#5 {HHE
A“t(<">)gzr(ﬂ RIZg ) ZZ,XZ,,
HERESHMT, 8 =1, XM, &A[Z7H, ¢ ATERE,

2. 5E s IR EK, WL AEBEREHFETF. BE (7 e(21)>1,
MEE AT ¢, ¢ E15 ¥R #(g) = ¢ — L, TEH o7 BRHIEER
B G={(a, by, ot = 1, 8f =1, d7lah = @, r%](mudq)’ w=i1{modg),
SRWE = MR, P

2 (nyp(r)) =1, WBR» EEFHTF. &2 EENAKA
Fo Iy Burnside ¥, s G R P FE. 2 2 =nlr, SRMA (7,
®(m)) = 1. HIFRHELE =, BREHET, e HEANEMr N, B
R 27 BEAEER £ (M BEN LYERE R, T & 6 X REHRHE.

2.3 r¥Aav(G)], FIREH M|In(G)|. FRGZ Sylow p F#
P£Z(G), /g Burnside FHREHG K r BE, ENRGHEM 2,7 6=
PxN PR Au(Clz=An(P)x Au(N), [ [P|z=p, B [Auw(P)|2p, F
J&.

30.1% 6 AR, [© 1008=2%3"-7, 18 Sylow EH#, », = 8 4 36, i&
PeSyl,(G), & n. =8, [|Ng(P)}| =243 «7 1 N/C B, 3[ICP)I,
TRCHH 21T, BECE No(P) LNEHRER, B 625, A5,
K210k, FE, ME » =36, H| |[Ne(P)] =28, @IN/CERR
Buzaside JEXE, 7[5 {Ca(P)| = 14, E Co(P) HER~14 BT, B <€ P,
o(x?) =7, HEBEGCE Ne(P) EEMER o, 51 EIR 4.12,0 (') %
BA7-RECE, BED o(6) PR, A oI N FHA 14 BB~
A7 RENE, TR o) 7 s MREE, BaE4.13, 3T Ne(P) —
Ca(P) BEIEB TE vs o(y) ARSI A R <6, XHH « 5y R3E4W, v H
Co(P} BT —A 2 [ JL o, I Ne(P) 1, 5 27 HEE) TENY ' B &,
R s &8

iex1)| = 1S:Na(PYF() _ 36«1
jCi(=")| T GOl »

L

Ni\p

B [ci(«)] Ruel, FE.
3R G ARAREYH G S AETHER, BRTE 57,5 (6] = 2
s3er, BigE r>35, W »(G) =1, 56 REBFE.
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6. % HET ¢ RARKE o(F) (ER%E%. TRASTIRGECHTHRER
2 H9Kkac, {IH r €6, i <K, 3t H H*aK, TRIHH") = HA,
TrE (HE,
= A |H
\HNA[  |HNAYT

| 5|

W[ HE | R ET WER (H KRBT, dF R tal TRLE0E | HH
= |H|, T& [#] = [HOHEY, fiB H=H, K- LEER &=

O

7B, BB ML 4496, 4SH<G, W 4<]JH, FTRFELERE-
Ej‘%‘ G == (A, By,

M. HA,BPHF RGN ERTH, ¥t 426, §j ¢ = 48, @&
(l4], |B]) =1, R BAG6 ZRIEM Hall T8, il 6 |, BaG, TRC
- AXB, %iﬁﬂzf\i.

HTF-HNEERIIAXM |Gi4] sy, HaHEE 496, K
AJ]G, QE{ERI G T B H K {f ASIRQK (A AR, TREE » € K{F
A xd, (B £DH, 7 (dy 4D = dd”) 27 || > |4, HE |44
(4], 18]) = | 5]HE (40, |B]) =1, {8 |G:a4| <G4, A%
Hig, 6 = 44 x B, T2 BaG, W r. iEH.

B.EE.R A, BEANASKRAFE ANB ANRIER, 7@ ANB =1,

AL BRI G = {4, B),

RIE A<6. HIHE B8B4G, W] G = Ax B, FEiRKr, & BRG, NFE
ETH H, K{f BaHK, { BRK, R~ € K{E@ BxB [ (B, B)=
BE*  BHRIE BB R&f ISk BF, TR BFN4 =1, XWH 6=
AB = A(BB) JEH |G| = |4||B] = |4)|BB*|, [B} = |BB~|, 5 BB
A&

HF-~RBRSEE, B (Cr4] PP, GRE 7 BiEROFES
R,

10.4 &= (123), &= (124), ¢ = (125} W} 4, = (o, b,¢2, H
(ab)* = (Bc)* = (cay = (ba)? = (cb)? = (ac)* = 1, B pe Aan(d4,), WA
aty B4y c* {1 3B TT, BCUTOT 3-4BHR, PR (9784) = (IReR)t mm (orar )
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m (bRa ) (cROE) m (arch ) e 1, fERD 6, b7, o B TR
a* = (fjk)y & = (ifl)y o= = (iim),
Hz e, sy by lymB1,2,3,4,509—TERL, 4
1 2 3 £ 5
o 1'='( ‘ )3 i}
N
& = d-Vad, b% s d-Vbd, o = dled,

XA 4, =da, by o>, a4, ERERARET 47 4, LOREEHR,

FH—HH, SHEE-LRBE 4 EEFH—ITERA FERE O (4)
= L S NARXEFESRNEHAAGERER, TRE Aum(4,)=5,,

1.HHRHN, GEERTH Nxd,, HG/N=4, WNANCEERE

G/Ca(N)ZE Aut(N)z= 8,

B EhiER G/Ca(N)=4,, Ca(N)=4,, 4, BT, CaN)ON = 1, ¥
Gam Co(N)XNzA, %X 4,

15 Z(4xB) = Z(4)x Z(B), o ¢ T ARFE N, 7 BE5R.

16—18 B el IR TIRREE, TRM 3, SBNAMNT KRR R
EZ,

19,8 G = GJZ(G) BJ" XPULKEL, N G = (&, By, g RF & = |,
b wary, £7'ab =7 Hilka, bR A, ERIRK, W G = Lay b, Z(C)) H
XKARK 5 =" By ™ = b2, Heh »reZ(G), i o= 5 5 EZ2 80, [
a" € 2(G), TH a= =1, F/&. '

20.]d NG, H NEG, @ NK- H =G, iTHp,8

- ANl R &
6] [tNJLZ['EH[I *

WmipkiE |R| = [NENH]|, TE7Z N¥K G, k1 NXNH ZNEI 3.
HER 4.3, H» e NE n'Kn=NKNH, TEE »'KegH,

2. XeM(C)y g0 RXBWBiThRWIEITE, 4 DX)=
dieg{ g,y =*=y g,), Eﬂﬁﬁii#ﬁ&ﬂ] Eis **"y By Hﬁ]ﬂé&ﬁﬁﬁwi ﬁ‘%‘
H(X) A x s 3E 0 R BRR | BEI0EE, CREBEMIERE., g
X=D(X)s H(X), &

B = {H{X}|XeMJ(G)}, N = {D(X)|XeM(G)},
W H=S,, i Ne2CX--xG, RRARIE HX) N EHEEARB ST
a A

EXERE a(4) I X X6 LGIEHL B 4 SM R T B IERE #(X)
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Ry R,

5. 1T E BB,

26 EBENERANBROERERZSRER, XEFAENERNEE.
EANFHSHNENERNBENEEA®E, &|H =»,H H=-{l,
!’u"': b-}: W]

G LH == {(grymrey Ea 3 B) |05, €G, REH),
T #HAT:
(Zis==ry €a 3 A)(Zlsress 843 #') ™= (@1iias=**y Ba Baoas BA),
BEE LRV HRYTEEAN cHARBE., WES |H] =m, |H:H |
= ks HTEFRR ST R

L]

H o U -"JH:; ﬁﬁh x, =1,

i=1
iﬁ H*. - {13 ﬁ:j"': '&il}j ﬁleagﬁﬁﬁjﬁﬂE

H = {11 ‘&i:""j "&-! Ton r:"'ﬁ!p'“, Ty '&-1“'9 iy x#‘ﬁ:u'“-l -ri-"‘-},

R K FH R Ekir st o 7 m e[ o s —mpg,
HL R F 2 DA,

.95 6 [# e, | A, g,

28 BT (123), (147) (258) (369) F1 (1 10 19) (2 11 20)
(3 12 21)(4 13 22)(3 14 233(6 15 24)(7 16 25)(8 17
26) + {9 18 27).

30. AP TEIA R e i R AR 00 SRR EREE A,

s IV =

[.ERIE B RZGHTEH ,ARARETAR (.2.4),

3.1) ABEHEHB YIRS, BY o, o7 e R E b o
bedy B REA T AR(RE 1,2)18 [+a, 8] LK [c, ») BR,Hh ¢
AAPE—-EIWER,

2) HR#EEATHA,

tOFESE 3 1), 0k e, x)y €6, R G LHOHRE, Bl
GZANMEE, WiZEkg0 ¢ Z2RABRK. i e, N LABHER " =B
(5% ] = 1, TRWLA »" =1,
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5.10—4): Bl 1.2 R 6 A b,
5) HOK €6,/
[byc,allc,a, b) =1,

T [caoy 8] = byeya]™ m [{Byc]™ya)=[r, b,4],

6. FRE1,8,2) RE 54 3),

7.8 G = <o, 85, R G = s, 8], 6., & G, = LIRTIFRIE G’ .
L R hECRENRE T HEES [6,6,] =16, G]<6, =1,

11 ESER R N AR 2.7, 4) AR N e s B8RRI MR
P GEAETBFERTHREN,. TRERAFZER. ERARTEREN
B AFTE.

12, RS 11 BE.

13.4)%5 GIN, ¥ G{N, SR r &, WA

GIN, NN, Z(GIN,)X(G]N,),

GIN. NN, Ir¥ ¢ B,

15.3) GlOXG) MR, M C.<0%G), FR 6.< [ 0%G), MiE

Flidn

F—AS¥ER R4 =06, HGIHER, SR EENEHR #2161, 6
JHEER P I C/H, HBRHE [) G/E=1, F& () C.<H, EGC

PGP H! FLIGAFi

[Cs=GIBC,H R v B8k C207(6), TR (| oNG)<H, BBEH

HiG/AE!L

N orc)=H,

4) B G, = G.m Gy, weey fy
G, = Goga = [Guy G] =[G, C],
H# G <INDG([N, €] = N>, Fii%,i& N=G, (N, 6] =G, i
N=[N,G] = [Na Gy G] m= cor mm [N, Gysery G]E’;G.t
—
a7
|BH-AFXA
17. 86 RRME. AEEERK 45
Z(G) == Zy(G) == Z oy (G) v aua,
TH 2(G]2.(6)) = Z(G[7u(G)) = Zsu(C)Z.(6) = 1, ¥ Z.(G)2N
{NIN26G H Z(G/N) = 1}, HEB—@&%R, RFUEH V26, Z(GIN)
= AN Z(GI<N, B Z2(G|N)} = 1, & Z,(GIN) = 1, B} ZLG)N|
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Ny TR ZLG)SN, B Z(G) = 2,(G), #& Z.(G)KN,

19. R |GlE9 A%, B Z(6) =1, JRWHE Z.(C) = 1, LR
Eamkar., AT Z(G)=1, ZHAH G =G/2(6), BRI Z(G)=
Z (G)z2(6), HHMBILE 2.(6)4d BB, Hih 4 = 4Z(G)|Z(G). T
z(o)afz(c; T, HHER Z ()4 FES,

20 {EBX S €Syl(G), fIl PS5, HH GfCe(P)R ¢ BE . C = Co(P)S. &
P,=1[P,G], § .G, H P.<P, J G=Cgx(P)S, H

Py = {P, G] = [P, Cu(P)S] w= [P, ST <P,
HE Ce(P)zCa(P), TR GIC(R) i ¢ B, HE P, =[P, G), Py=
[Fis Glore, MIBEVNELHFHEERREE P = 1, /)
[P: Gyory Gl =1,
kA~
MILIER PLZU(G)<Z (6),

21. B », th G/G, B, B 11 HE [+, 9)€6,, i

Rl

[*s 7] € r:] G:_F;..

{H-ﬁ G_=1, F [I&P]'“ 1,

22,15 xp(Z{(G)[Z,_(G)) = n, a€ Z;3, (G}, WAVEIERH a" € 2,(G),
RRBENERN ¢€G, A [ ¢l €Z,_(G). | {2, 2]1€2(6), BE
{“s -?]' € Z;_(G), iﬂﬁmﬁﬁ%ﬂﬁﬂﬁﬁﬁﬁﬁﬁi fa*, g] € E,_,(G)_

FEE ARG S FEAR, '

23.3% *€2.,(G), WX LR 2, 4€C %

[ry 27", ‘”‘ = 1, [Ayx'y g]= = 1,
H Wit X (g, 47" eP =1, TE Loy g, A ] =1, e, ARSE
B s€Ce(6'), G =G, HE 2 Z,(G),

NBEBE_BAREROAT, RER—ER T THN, LREX
AN)=n ik IN| =m & VHER GF(2) FLINBIREY X § m BT
BREARN MR, VOEENERGE RNV) SBEY - RHEE. &
v R(N) ¥ E B G, RIFG AR ATNER,

25. TEMNTE G WY REEENMT:

G g, )’ =1, bt t, blab = at
m N = (u), H E(G,-'N)gz,; Tz Q(&'} = 1, ﬂ(G)N{N = 1

© 240 0



26. (]2 GG, Xy i= 1, 2, BN 3.5 F (G IKP(G G},
TRE ¢(G)XO(GIKP(G,XG,), HERERAEEAR, AEHK 6«
Gafifsm MoxG, R Gx M, IRATFH.HEB M ZGHRKTE, (=
1,2, ERARAXHERMPEXTHREDLA (G, ) x 8(G,),

27 BB 2R TEE + IRERT ., AERPSEMMTEE
OHIMBEREGEHFEAT C= 00X+ EQ LHEFAEATONTR
BRE: f 0=<Cyw, BWRXR =1, y =3, yay = 7,0 ==
ve ¥ =xy, IFTAXATBHEER BN, TR C€2(6) X ohlHF 12
R =y, BREGRHL. BE Sw gBEVCHF —-1T3HT
LR <o),

8. EEE 1. Z%Hﬂﬂ’]ﬁﬁzﬁﬁﬂﬁﬁmﬁﬁiiﬁﬂﬂ B A REEH
B2 R,

29. 5FEH 4.2 %Hﬁlﬁ?ﬁﬁﬁﬂﬁﬂmﬁg HARER ¢ = 2, ﬂ!ﬂﬁ exp P
= 2, EXKR{HH

P={ltyyllx€PyyeQ> M [+ 9] =1,
M PRARE MRAE (s, v} =1,
[#9 ¥]? = (37'%7)? = x™*(2%)? = [x%, y] = 1,

30.2)1 |G| ="y MGRIZHATEM BIM S N= M, NM, iF
B N = 2(6), HGIN J(p, ) BB TERNI)BE N =0(G),

3. B G IS, TRIIGHTHINAERE, Raudr@fodky
BRI, R R 29 EAE 30 M, L

L. GEME G/o(6), EMELEE, TR ' <o(6),

3.2 A BN/CEHE, R 1Y Gl4Z Au(4), {8 4(4) =d, fiEh
5.38

| Aut (A)] | #1704 — LF(F — plecel® — #7),
TR [e]d]Kple® o prret2tli=n kil :

n<d(a — ) + % ; 1)

+ a,
FHEER ERg R <t L),

I A=Z,(G) K [G-: ZG)] = 1 {&EH G5l 4) = A,
4) & B=dL4,, 40, H ANALLZ(B), HHiEM B<2(B8), T
(B2, M 22 B, oxp(B/Z(B)) e xp(Z(3)), TRE wxp B < (exp
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(Z(B)})*. @HLE
axp 4, exp B {exp(Z(B) ) )< (exp 4, ),
E-H a;522a,,

4R P RIS R r R ANAT. TR E S T B TR G-
ANB, FE C(4) = 4, F B ARG OBRAX RERTR,

35. 85 G 5 H. MBI DRI, 6 REEH, M S ik FRINE
£ 2(6), [ G/2(C) 2 (py ) WA ue, i M £ C/2(C) WE— 2B F
2, 0IM B G R Bl A TEL,

3.8 ARG WERTE, B 4K6, [Gi4] = ', BCHRKTR B
>d, £ i, MACER B ER G P ESIRR KT RANB R, HTiE s
k. N BSG, ARG, WE » € G A4, X RHY B (47, 4),
2(B) = "N 4, H BIZ(B) % (; 0) BB, & BHER—EC FERIR
K TR TS AN,

= Vv =

2. A, RN MUNERTEN, HivEs Bl # KA
NSMRINSMFMEBIEN 2, WESSER 6/V, ARABGEEN
HEA G ia NM,

3. IR, RHARGH) Hall T8, RIFFERK PHHJ LB P €
SyL(H), P€Syl,(G) 18 1 <P <P, IR L3ex € Z(P), ﬂﬂﬂ * € F L8 Co(x)
£H, FE.

4.i% Gz W[, MG H@ﬁ"ﬁ%ﬁﬂ?#jﬁ ¥rEl#, G ) n-Hall T
", TR CXAIE, X, =-Hall PREIEHEN 6 = ¥ AN | 6] oy
P ERGHBNER TR N, EEANEN ~ B, B 2B p€n,
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5.0 Ne(A4)2Ce(A)y No(4)2P, BTE Nao(4) %R, « R ERTH,
H CNguy=Ca(4), AL R, ¥4 496 HIEAR 4 € 59,(Cs(4)),
5 Schur-Zassenhaus s FRITHA 4 2E Col(4) thH xb 0,{CalA})s | Cal4)
= 4 x O, {CG{A))

6. ARIEE., @ €= Cc(0.(6)), ¥ Cxo0, (G),ﬁlll CO.(G)0(G)>
1, @ CO(6)2C RGuy o W8 fFE 1 <M[0.(G)<C0.(G)]0,(G)s{F
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MID,(G) % Gfﬂ,(G) my = Iﬁ[?ﬁ F Schur-Zassenhaus F 3, O.{¢)
EMBE}RN, H M=~ X G,(G)y N 2 ¥, Bif ¥26, T& ~M=s
0.{G), 5 0.(6) =1FHA.

7. B 6 HE.

8.4 G = G[O(0,(G)), HiFH O(C) =1, HHAE 6 @i =~
{#}).

9.1) g GralER O0,(G)=1% 0x(G)>=1. FHHENR ¢ 5,

2) B Z(FISCL(O(G)IK0,(6) .

3} i 2B 2(0,(6))AG | Z(PYKI(0,G)).

4y R NfC BT 0,(6G),

) B, NBRMTHEL: QR I BE 70 (2230 EEBAN
FHEDY N 2 #:@ 2° B(ez3) " F B il 207 RN T B gAY,
BENSTTHSLERTE; 2 poBEE R RAEERNLES
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PLEERE P IEIREL A 216 (T, W O(G) TRIRH A =8 1N
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F
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10. 35 R B, % e ZEB/AME# BRGC RRAEHTEN. I

1) NeSyL(G): B1C A, NN EHNBNE, & [N =4 e,
GIN & p3h KN, KEING Z p¥bsls V] = ¢ N ¢SyL,(G), MIREE G/
NP KIN, K<G, HGHIEMNE:, KIFH I K K BN G Z P4,
#Ee L rMEFE. '

2) 4 G =G|N, M|N G BN EHT#H, 0l M/IN 2REERE.
Beind |MIN| =97, & ep. % QESYL(M), A M = ON, H] Fratini
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PR EEKNGZ PN, FE.

1.3 6 EEE I AENR/ NI ES, FEGHUE—R/NERTH. &
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NE B, REERA GIN Ry, BRI Schur-Zamsenhaus sz EIE] O] 4, F
B. ﬁ'ﬁ- peEm, P”Nla ‘3’ PeSyl,(N), ﬂ[}%f)“ Nﬁ%ﬁﬁﬁ GI’N %?ﬂ?
B 6 glar, I )F, MR PxN, I PRIG, No(P)<CG, HMENKI~ -
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<iHy, ff H5<Ns(P), 516 ZRANEFHT H7E Ne(P) e 8, TA = AI
H, TG P, FE.

12, 2@ Sylow R Sylow HARNER,

140708 U, 2.5 070 10, 2.6 WOEMA, FF A M T bravim (Pl (11,2.4),
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