






















m;=:y;t V: @l01 

~1L~? Sylow ;t~ 

2 .71. 

fr~~~ac. c~~~~~r~~? 

Lagrange ;E~ ()E~2 . 31.) w:t , ~l:t:*H ~ G ~rJI, ~U 

IH 1!1 G I o &..2. , tf IE~~m1£~ I G I , ::li!:::IF::li!:: PJ~JUr~H 
~~ IH I=m? 

~m: G=Aso A s ~:IF~~~Mf"k~301¥Jr1iH~? ~P :!i!iUl! 

~r!iH~1i'i1F{E, J!IJ H <JG ()E~2.66. !X*·~li[!H~lm8)o 

ill~ A s ::li!::¥~ o ~ .Jm o RJ ~ A s :~FRJf4g~f;\~3089r~o 

~~w :iE~*·~~3MRrM89~~~0~~~--~ 

~3r~89~§0 ur~~M)E~89~~0 

5EJI (Sylow 5EJI) : ~~~~G 89f;\~ n , P ~~~ , ..§. 

P'lln (-tit.&it~ . P' ln, p•+l,fn) o 

(l)~,:ff;{E-M~~ P' i¥Jr!to illfirMJUj.fet p-Sylow 

rlio 
(2)p-Sylow rli~M~::li!::== l (mod p), ~..§. RJ tJ~Il*: 

IG I =no !m~FJT1f89 p-Sylow r~1$1lJ~~ilifBo 

(3)\I I =:;;;i=:;;; r, &:,PJ~JU-M~~ Pi 89r~ o frAt89 

~~ p; ~r§J&:,tg-E;-~~-11 p-Sylow r~o 

Sylow )E~~-t-.1L1!!:~tl&~* (~IJ, 0 . Holder, F.N. Cole) 

~~PJPW!ilJi!lfl.fJ~ ::E~ IJI- o ~~ , tJ.lf B ~~J't3k~ , 
Sylow )E~:IF~~~1!!:~~-M£*5E~ , Rl5. Sylow )E~ 

~JUffi'I}~JIJ~lJijtif~M:W: , 1f~~~ffil891iff~B~::k:fB:I¥J~.ffl~~ 

m~~~~M*o 
$~J:. E. Galois .!f!.BflU% Sylow )El~lHt"JfftE, fm·ilSl, 
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~*••p~u••w•~c~~. ruc~~aap~~~o 
Galois &~re~M~l!!.B9fi~M~I:l:BI~. 1844~ Cauchy re~B9 

~~~~, -ftHt'f~fiiMT Sylow ~l!!.m(1)$5t~~M~~m 

M: Ci) :5 P[I G I, JtiJG~-Ma~p(B~~L Cii):Ef P' lln!, 

~IJ S. ~-Mf'.kS P' (l(]~g o je.IY-J Sylow ~l!!.:JiJJJI)~fx~ 

* L. Sylow (1832--1918) tE I872~miJJHt<Jo 

%11 Sylow ~m!fJHJ;J.ft!J:Ji::U~fi9~l!l!o 

:Q::~ ( P. Hall) : ~[)JH~iG::f%~M~119:1t:5t~'~{~ftf::!%, 

~~ IGI ~ffftt2Slmx5t~?f. . IGI =mn (m~n 11.'10 , ffi~~ 
~uaam~~lio 

=!lt-fr~~¥®fil00 P. Hall 1¥.7~~. Sylow }E~I¥JmOOJIIJ~ 

-~Um2.82JJ'@ o :fjt-frU!t;t;t-J'~IfU Sylow /E~I¥J!fmJfl ( m2. 73--

2.8I. 'J'@) 0 

2.72 . 

;5H~ GI¥Jr'I1., xEG, M~ xHx-1 lllj.#iZH~~iWB-1-1! 

C~l~2.36.ft!JW~ffli) o H ~~j,'~iWIT~1i!I!Je? ;fJJH~~iWB5C I¥J 

WX ~ -~ cm2. 53 .!}ffn) , :ftfr~;t;/E~IEJl.IJ1tro 

Ji::&: ~H:;!t::£GI¥J~il, ~~ Na(H) = {xEG: xHx-1 

=H}. N a(H) ~GI¥.1~1;!, ~lllj.{~H;{E Gzpqi¥JIEJl.IJ1tr ( 

normalizer of H in G) o 

i3 1 ~ : ~H::!%BGB9r1iio 

(1)H<JNa (H ) 

(2)~1J* K J! G IY-J-1-!L HcKcG, ..13. H <JK, JIIJ 

KcNa(H)o t2SlJit, H<JG 1¥J:1t5f~,~f'*ftf:~ Na(H )=Go 

(3)Htit;ff (G: Na(H)) M~HJiFflio 

maJL (1) ~ (2) 5I:;~;f.&~IEftiJ1t~tfJ:@~, (3)~~1YH~5lm! 

2. 53. ~FmffiW., t2SlJLtWU~f&t~ 13 B~~o 

2.73 . 

--~W~~B9::!%mM~S~I¥JS~~-Mo 

~:::. i';t 1;!. (j) 1 03 

(1)3-Sylow -1-~~ 5-Sylow -1-!l~IEJl.iJ-=f~ , ~;!t5}!3iJ 

~Hf!4Ko 

3-Sylow ~~l't9mxi3::Jt 1+3m , ..13. 1+ 3ml5 o $. 1+ 3m 

= 10 ~~~R~-m~qru.:rit. Pfr J.:.J-~Ji!: IEJl.IJ -1-go 

(2)H nK={l} 

~- IHnK I ~J;.J·~ IH I, m~J.:.J~~ IK I, &~ IH I 

fJ4 I K I 1I.'11.o 
(3)VxEH, VyEK, xy=yxo 

~ri xyx- 1y-1 o f:t~ (xyx- 1) ·y-1 E K M.li x(yx-1y-1
) 

· EHo (/l. xyx-1 y-1 E H nK={l}. 

(4)G=HK 

H / H nK=HK/ K, $. (HK: K)= (H: H nK)=9o ~m 

IHKI =45= IGio C~*i:!1~fUJfl:<is:~m~ ~11~Ufi5 (2) ) o 

(5)GI¥J5C~~~nx xy !Jij. x'y', x, x' EH, y, y' E K o IZSI 

8HfJ4Kl¥j)~i:rJifl!~ (~W.2.69.), $. (xy)(x'y')=x(yx')y' 

=x(x'y)y' = (xx' )(yy') = ... = (x' y' )(xy)o 

2.74. 

~tE~~~~~fil§f.l1*~ 61¥J~~\fJ4 z6 ~ s3 ~ffijo 

Ell Sylow X£W., ;(ftJ:- Maa 3 I¥J~j[ . t2SlJtHi~B 2, 

?&SIEJtiJ~ii. Mf~~J!-{l9H.I~ii . %JltriiS (x)o ord(x) 

=3o 
~:@.~:jjGjlj y, f*:W. ord(y)=2o 

IZSI S y(x)y- 1=(X)o ltl. yxy- 1 =X giG x-10 
r:t£:. <x>n<y)={l}. til.. G= (x) •(y)={1, X, x 2

, y, xy, 



104@ 1i lll:i~fx: 

X 2Y}o 

;5 yxy-1=X, JtUGITIJWJm-RJ~~ Z so 

;5 yxy-1=x-1, .I!IJ G !15Jfllim-=mMHirD3~s3 (191J!m2 .46 .)o 

2.75. 

~fr~~J'fWd~ 81¥J$Un t.J0-~o 

~G~~Jd~ 8 09$:o 

;5 G~~~1ii , ftiJ G 115J tr#Jn Z a, Z 4EBZ z ~ Z zEBZ zEBZ 2o 

m~~~G~~RJ~~~~mMo G&~~~ 8~~*· ~ 

M~--~mm~o G~~~-409~-. ~MG~~-MC* 

~~-~~H~~lm 5 ) o ~ x E G, ord(x)=4 o 1& yEG""-<x> o 

· G=( x) Uy( X) 0 lt5!~ G/(x) ~~~ 2 , til.. y2 E(X)0 

:ftll~ y 2=x ~ x-1
, )'{IJ!t51 ord(x) =4, til.. ord(y)= 8, ;f 

~o !t51Jlt Y2=1 ~ X
2

0 

lt5l CG: ( x))=2, jl& yxy-1=X ~ x-1
0 :tlll:* yxy-1=x, 

J'!IJG~~~~o tb..R~ yxy-1=X-1
0 

*S~tfU~G R~mm!PJ~. 

(l)G= (x, y) , ord(x)=4, ord(y)=2, yxy-1=x-1
0 

(2)G=(x, y), ord(x)=4, y 2=x2,yxy-1= X-1
0 

~ (1) litB'Jf~ , G~D4 o ~=fmt;JJMI¥J G mt{~!m~1}8(1i! ( 

quaternion group) , ~li~~®l~~ir115Jtli , lt5!~JW;g R~ 

m®l~~ 4~~*· ~~m~~M~~4~~-o~~lm~~m 

~~4. 32.tj'\~fJ 0 

WM: mmoo~rn~as®~~~~~TIJm. 

G={ + 1 +i +;· + k} i2=;·2=k2=- l i;·=-;·i 
- J - I - I - t J 

=k, jk= -kj=i, ki= -ik=jo 

2.76 . 

~:::.'Ci: ~@105 

J;..J.~ ::!!~'J"m-I61¥J1ai¥J0-~o ~m~ 13 B~~f~~~~'mgij 
~oomM. 

~ I y 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 
11 

12 

13 
14 

{1} 

z2 
z3 
Z4, Z lf)Z 2 

Z s 

Z s, S3 

z1 
Z a, Z ,Ef)Z 2, Z 2EBZ 2EBZ z. D4, !m~fi1io 
Z g, Z 3EBZ s 

Z 1o. Ds 

Z u 
Z 1z. Z 2EBZ zEBZ 3, D s. ( x, y, z: x 3=y

2
=z

2
=1, 

yz= zy, xyx-1=Z, xzx-1=yz), ( x , y: x3=y'= 1, 

yxy-1 =x-1) 

Z 1a 

z 14• D1 

15 I Z1s 

~~~JJ : (l)I G I =10~fi!fMo 5fiJJg2. 73 JJ"f!Ht9t-lfiwn~fJ;J., G= 

{1, x, · ··, x5 , y, xy,· · ·, x 5y} o yxy - 1=x, x-
1

, x
2 ~ x

3 
o @.:l: 

yxy-1=x2 ~ x3 ~PJ~. lt5! • • ;5 yxy-1=x2, nu x=yzxy-2 

=yxzy-1= (xz)z=x4 0 

(2)IG I = 12 (:fJtili'~~Jf!JI]J;..J.~~2 . 77 JJ" @i¥J*S* o 

:fl}5f7J1Ja 2-Sylow =f1i!IU.J tWm- Z 4 ~ Z zEBZ z ~llt.Jt-l ~ffli o 

2.77. 

~G~~~LH;!, p, q ft;f\3~~~ o ili-'J"WI¥J § I¥J::IHIIJJ3 



I06e~i!f:tt• 

t ... rF~Jt. 

(l)E I Gl =Pq, JtiJ GB9;!tt:- Sylow rlt~1EJtU-=fl(o 

(2)E IGI =P2q, JliJ GB9~- Sylow r!i~1Eff1Jr1!o 

~lUE~1!'1f.!ll~ : 

(I)~ P<qo ~rl'ir. q- Sylow r liL ;ftWt § ~ 1 +qm , ll 

1 + qm RJ J.;l. ~ ~ pq o (& 1 + qm I P o {.§.:J.il:: q >Po i'tl: 1 + qm = 
1o @:J.il:: q-Sylow -=f~I¥J~~~iffi-=f~ -ill. :;ll! q-Sylow r!i, m:tE 
R if 1 M q-Sylow r:fto ?Jf .!;./. q-Sylow f-~~1E fliFf11L 

(2)bll:!~tR1f-M p- Sylow -=f~g~GR;ff-M q-Sylow r 

!!. =*ifP.:t!'H~m o !ZS!rlt , /F!Wffi'Uft P< q Cfiii i'tl:? ) , ~il. q­

Sylow r1i89J& § 1+qm o !ZS1 1+ qm iP2 , ~ P2=1 + qmo 

q i.CP-1) (P +1) , i'tl: q=P+ l o @ p, q ~J!~il. q=P + l , 

i'tl: P=2, q=3, IGI =12 o mt~: 3-Sylow r !iif 4 M, ~M 

3-Sylow r1l:J.il::f9(~ 3 ®VEif&~. !ZSI!Lt~~;ff 1 + 4·2=9 M:lC 
~0 ~:J..'ii~·-Mf9(~ 4 (:8 2-Sylow r~. ~"!!~89 12- 9 M5t 

~iittE~M 2-Sylow r1ir o !ZS!rltW&1f;ft® I¥J 2-Sylow r 
1Zo 

2.78. 

~G~f9(m psq tt9Ei, ;ftt:f! p, q :J.il::ffi~1~J& o ~1fU~~ 
JU!I!'1, :W:l*Gl¥J Sylow r!i$/1'1!1E.RIJr!i, J{IJ G~S4o i:l:if. 
IS41 =23·30 

(l )':S P>q, JtiJ P-Sylow r~t~1EJtiJr~o IZSfrlt, P<qo 

(2)::S q-Sylow r]!:;ff pa M , JtiJ p-Sylow r1lR;ff-

11lo !ZSI1.S q-Sylow-=ftt~~~ q i¥JVI$~. ?Jf tJ P3 11Elq-Sylow 

-=f16:~1i 1+P3 (q- l )= l+P3q- P3 M5t.* o IGI=P3qo IZS!rlt 

R;ieiJ~ P3
-l M5t*o RJ~R;f;r-M p-Sylow r1! o Jlt~B 

~-[J~j&~J§o 

~::.~ 1?; ~107 

(3)P=2, il. q=3o 
IZ9~ q-Sylow r:lliff 1+qm $, tfl. 1+qm=P2o ~ q= 

p+ 1
0 

til. P= 2, q=3, ~il.~'iff 4 111 3-Sylow T~o 
(4)1JH~~{lE! 3-Sylow r~I¥JIEmft.:T , Iii Sylow ~:@. 

~51:@. 2. 72. (3) , 1lJ~ ( G: H)=4o ~UfflHf'Fli~*m , El3~ 
:@.2.65 . , %K~rlt~~~~!'t.ltt< , J{IJK:tEIE JtiJ r!i. Kc H, ( G: 

K) \4!
0 

!Z9~ \H1=6, til. IK\= 1, 2, 3, W; 6 o t.!ll=': IK\ = 1, 

Jtlj c~s4o ~1r~~:J=6jtft!!, frlrJ~~trilo 
(5)f.!ll5¥!: K <JG, \K \ =3 o J{IJK 1E:IEf!IJI¥J 3-Sylow -T~. ~ 

Jlio 
(6):ta:J5¥!: K <JG, IK\ = 2o JtiJ \G/K \ =12 0 IZ§rlt G/ K 1¥1~ 

- Sylow r~1i1::1EfliHf:J(~2 . 77 -'J'~D)o E P -:JK , P/K <JG/K 

ii. IP/ K \ =4, J{lj \PI = 8, ii. P <JG, tll. P N:: I£ Jt1JI¥J 2-Sylow 

r~o ~ Q-:JK, Q/ K <JG/ K 11. IQ/ K I =3, JtiJ Q<JG 11. IQ I 

=6o @N::~~ 6 1¥Jtl&::'~ Z 6 ~ Sa ~~ (~2 . 74 ,,J,[!'i ) o ~ 

t£QI¥J 2-Sylow r~K~1E f!IJ I¥J , til. Q~Z6 N::1JiHRiL %N 
~Q I¥J 3-Sylow r!Z , ~{P~Jg~M N<JG, tll.G I¥J 3-Sylow 

-T~~JEJ{lj!¥] , )Z.- {1915f'Jlio \j x E G, xNx-1CxQx-1= Q o {§. 

~ xNx- 1 ~N~mll.iU~ Q zt7'3f'A~ 3 Ef.Jri!:. til. xNx-
1
= N o 

(7);s: \KI =6, JtiJK=Ho i'tcH<lGo B~H:~:~- 3-Sylow 

r §lP I¥J1EJtiHt.r , 1/i. P <JH o V xEG, xPx- 1CxHx- 1= H, 

til. xPx-1 -ill,~Hff] 3-Sylow r lao {.§.~ P<JH, tit. xPx- 1 == 

P o ~m P <JG, )(-~~o 

2.79. 

~G~f'A~ p2q2 tf<J!!, J;t l-j:l p, q :tE: tiH\'t~~J8( o :ffl.tE=ilt1r~ 

~m~GI¥.J~-M Sylow -1-~&::,:.@:IE&IJ -T~o 

% p< q o W.~G(!(J.ffriff Sylow r~~!Vf~JEIEJttJ -TYo ~ 
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~ 2 . 78. ,J ... ~iJz(a)~g, P=2~ q=3 li 3-Sylow -T1lr~"*-i 4 

119lo :ftfr~lmili!!J3 2-Sylow -TTJ~:f!j 3 Mo 

JN~ 2-Sylow -T1lt;ji;:f!i 3M I wm2. 78. ,J'-l!J Z. (4)~trt~ 

tJGtB K <]G,I K I =6~ KcH I ;ltq,H:;I£~00 2-Sylow -T13:89.IE 

JtU{t.r (f?SI!lt, ~~2.78 . ,J,Wz(7)-~ . H /f.fi=. G !'J<J.IEJtU-T 

IZ:) o iG/ K I =6, lL IH /K I =2, H / K /f.~ G/ K l¥J.IEftU-T 

~ (fZSI~H/f.~Gi¥JIEJtU-T~) ' mm 2. 74. IJ\W' G/ K=::.S3o 

% N-:::;K, IN / K i = 3, JtU N j K <JG/ K o til. N<JG o % P -Jt.NEJ9 

3-Sylow -TJi, JtU P <]N f?Sim (N: P)=2o P fi=_ G l¥J3-Sylow 

-T~o Vx EG, xP x- 1cxNx-1=N, ffjjP~Nl¥JPft.- 3-Sylow 

-T!;r, t/J. xPx- 1 = P o ~m P <]G, 7f!iffo 

mt£ !3~~~~G~1f 3 00 2-Sylow r £:o 

m-~~: %Q~ 3- Sylow T-1& o f?SII!S ( G: Q) =4 lL 

IQI =9, t/J.ff::tE K , K c Q, K <JG, IKI =3 ( fUJ tll.? ) 

m=~fl€: ff::tE N, N<]G, N-:::;K, (G: N)=3o 

f?SII!S I G/ K I =120 m~2 . 77 . ,J,W , G/ K 1¥J 2-Sylow -T 

~~ 3-Sylow -T~~,~~IEJtUI¥Jo *;tt 3- S ylow ri!:;J!!JEJtiJ 

l¥J, JtUff::tE-Tit H , H -::JK, IH / K I =3, lL H / K<JG/ K o til. 
H<]G~lLH:;I!!GI¥.1 3-Sylow -T~. 7f~o 

~=:~~: Gi¥1 2-Sylow .yg~, ·§:2;~No 

%R~NI¥J 2- Sylow -Tli, JtU 1R l = 4o * R ' ~G i¥1-(f 

~ 2-Sylow -T!l , El:r S ylow J:E:I!l!, ~,1f xEG ~~ R ' = 

xRx-1
0 (!;:. R ' =x Rx-1cxNx- 1=No 

~lm~~: N]J{~1f 3M 2-Sy low -T~. f?Sii!S IN! =120 

fZSI!ltG R1f 3 00 2-Sylow -T~o 

2.80. 

:tEm-~wa~~-~. *c~~-w~••· ~G=Ah 

r.g.=:.-;;t !!• 109 

t;EJ[t !G I =60= 22 ·3 · 5. {;!.§~G~~~. 11J. Sylow -Tiifi\5 

~~lEmr~o 2-Sylow -T!al¥JM!J&~ 3, 5, ~ 15, 3- Sylow 

-Tf!l¥J®P1&~ 4 ~10 0 5-Sylow -T~I¥!00~~ 6 o :ft~'r~tJG~l 
~-f\QFf~H. ~fk} ( G: H )=5o JN~ H B~tlt¥11 , fUYIHID:~~ 
m. (/): c~ss :;li':~[q]~ (!2§:m G~!fJ.l[); !2§!Lt ( Ss: lm( (/) ) ) 

::::::2. )'iff t.Jlm( (/)) =As. i§ JtU (lm( (/) ) n A s)<lA s. ;f ~ (gX;@:~ 
51YfH7UJm2.66.) o FJTJ.:.J, cJ): c~As ~rmmo 

mt£1¥1 !3Et.l~ii~ 2-Sylow -TE:~:fr 5 ®lo :ft~~n~re~tftl! 

tl'H~-~~N!o 
(l):tm5f: 2-Sylow -TiZ:fr 3 oo. fUJflfi~ 3'Rm. c-~s3 ~ 

.ijt[q]~. pff t.J 60= I G \~\ S3\ =6, ;f~. 
(2)~05f: 3-Sylow -T~:fr 4 00, -ti1~~11J~I'flo 
(3):f,m5f: 2-Sylow -T~:fl 1500, jElL~~-T~fli! Z 4 [q]f'~o 
~tlf~ Sylow -T~Jt~f{ !3 ( 2-Sylow -T~RH1t1:.RX: 

5ti¥.J~ !3) ' ~ 1 + 15 · 2 + 10•2 + 6·4=75, m~7f}[io 
(4)~1&-Mtfir% , 2- Sylow -T~:fl 1500, 3-Sylow -T ~:fl 

101181, 5-Sylow -T~:fl 6 00 , j£.13.. 2-Sylow T-9~ Z zEBZ2 

rm:tto 
%P~tE~Ef.J 2-Sylow 7-g , xEP , xi=1o ~ri Cc(X)o 

!2§ :mP :JE)l:~f! , t/J. PcCc( x) o :ft~~~¥!mi}JJ P i=Cc(x) o ~ 
JlJj, P ~~'P];~· x 1¥]Pft.- 2- Sylow -T~ (::5- Q~ 2-Sylow -T 

!i, xEQ-::3>QCCc(x) =P, t/J. Q=P) ; ~!Lt, -(f{UJ~{;;t{l~ 
1¥1 2-Sylow -T~I'fl5C~R:fl-®:7t~ o fUJfl~OO~:!f:, ~t~ 
Sylow .ygi¥.J5t~~ 8, )(.f!i}-~1§. 

pjf t.J P~Cc(x)~G (12§ 1/S Z ( G) = {1}) , n]'~ \Cc(x) \ 

=12~200 ;6- (G: Cc(x))= 3, Jtlj G~S3 ~Ifl[q]Jm ~ 71'~o 
;6- (G: Cc(X))=5 , ;tlj G=::.As 1 ill.~ A s R~ 5 00 2-Sylow 

.yg, fW ( (1 2)(3 4)
1 

(1 3) (2 4)), ( (1 2)(3 5) 1 (1 3)(2 
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5)) ,·· ·, @~~1l'~®~G~15{1 2-Sylow .Y~. ~mo 

2.81. 

f9Ui : ~~100t)pg i¥Jlfl~, ~T Z p (p:fE~IJ:) 2.7"1- . R 

:ff Aso 

~fiA : %G:fE¥~. IGI ~1000 

~~~ 2. 77. -2.80. ,Hfn~%::@.2 .68 ., ~1r1R~=~ 

~ IGI = Pqr (p, q, r ~:ffi~~:)l!X) ~ IG I = 48, 72, 80, 84, 

90, 96 (J91Jlf%o 

(l)I G I =Pqr, P<q<ro 

JtU r-Sylow r£~1EJtUr~L 

(2)I GI =90 

~ 5-Sylow T~~ 6 00, 3-Sylow .yg~lOffilo 

5f!J~ 2.80. ,J,W2.(4)-~, tEl& 3-Sylow =fitPB95C* x, 

x+ 1, Jtij P~Cc(X)o J{lj I Cc(X) I =18, 45g1G900 ~ ( G: Cc(X)) 

=5 _13.G:fE¥Jlt RU G-Ss ~ft'lfii]~, ~mo :tE (G: Cc(x)) 

=2 ~ 1 11¥, GM~~JE.Jl.UT-~H. H+{1}o 

2.82. 

m.:tE@J~U Sylow %:3m. (%:~2 . 71.) l¥JmOOo 

iJilM 1 : ~ P ~~ G l¥JT-~, IGI =P'•m (p ~~~, 

p)'m) , IP I =P', NaCP) £ P l¥JJE.Jt1Jfl::ro P.rl*H~ Na(P) 

l¥JT-~~Ji IH I =P', JtU HcPo 

maA: :tE Na(P ) zpg~~, P~Nc(P) o 1ft. HP/P~H/ 

HnP o llHO IH/H nPI =P~ o tit. !HP I =P'+• o !:& HP ~ 

Nc(P) 1¥]-=fg, HP -ill.JE:Gl¥Jr~o ?.Jft.J. p•+•jiGI =P'm o 1ft. 

h=O, -&&it~ HnP=Ho 

iJilM 2 : ~GR::~Illi3C~g, p:JE:f!H~ o :Q!l* P\I GI , JtiJ 

m::.c•':i: 1!~ 111 

G ~,:fffl*~ P l¥J:7(;~o 
~fiA : illM 51:Im:Jt3CW!:££*%:~ C ~2.45.'J,~IHlZ%:lm.6. 

12 . ) 1¥Jmi ¥1ft~~ o :if~ :flt .fr~ l11H~ !±.\ -M \fH~I¥J ~ 00 o 

t.!Ul I G I i'F 'tliHl~ *, tEl& x E G, x+ 1 o :tE1Rff.fi I~ 
<x> lfj(-M5G~ y ~m ord(y) :1!~~ o ~ ord(y)=P , y gt 

1J1:pf(;:J<5G~ o :afl.ll~ ti G/ (Y)o EB~Wi*W.~. ~, :ff zEG, z 

tE Gj(y) (l'~:fi)dEPo IZS!Jlt zPE(Y)o ~ zP=1, Jl.ljz~J5JT;j(~) 
Jt~ ; ~ zP=yi , ;l'~t:P 1~ i~q-1, q= ord(y), Jl.lj ord (z)= 

pq, tE~m.~ (z)~Zpq ~,1'iJt~3jljfj(~ P ~J5G~ o 
Sylow 1E:lM ( 1f:lM2 .71.) (t-J~IlJl: 

(1)~1!~ I G I i'rWt~Hil~*o 
~f~;;l~llfBJH'fi:~~ C%:~2 . 67.), 

IG! = !Z(G) I+ i:CG: Cc(T;)), ;l't!fl(G: Cc(T,))+ 1o 
1=1 

~ p )'Z (G ), ftlj~,~~M i ~~ p )'(G: Cc(T;)) o ~ 

Jlt P' ICc(T;)o @J'!ICc(T;)I<! G io ffil}ifiWi*~~. Cc(<;) ~' 

:fffX~ P' 1¥Jr~·L 
~ P IZCG) , El:J7i$:,Hfrl51~ 2 , % xEZ(G), ord(x) 

=Po ~~ x E Z(G), (x)~G o ~r&. Gj (x) o ffii$afg7!®~. 
Gj (x) ~,:ff~xm p' - 1 ~.y;g ; % H 1J1:GI¥JT-!J:, H -::J ( x ) J3. 

IH! <x>l =P'-10 fl.IJ !H I =P'o 
(2)~ P~ p-Sylow .YM , X ~?.JT:ffl¥J p-Sylow .y:g(}(J 

~il, Y :ff:~P ;J~ilili!~T-1J:F;TJ~JJX;89~il o :tt~'~ lltH~ OO I Yl ==1 

(mod p) , J3. Y=Xo 
% ([J1: P XY-"'Y ~PtEY J::I¥Ji'fffl, ;t.t!fl <P1(x, Q) 

=xQx - 1 \;f x E P o M~. {P } WJiX:-Ml\Ytmo tm*O~-M:if 
~P l¥JJ\VLill, UIJ !0 \+1: f<S\~ , l{5t P1EO , tm:W: \;fxEP, 

xP1x-1 = PlJ f\ IJ PcNaCP~) . 5¥Uffl#'J'WiJ\H 1, ~ PCPt. 

. ~f9o IZSlf;;t 10 \=fl Ji 10 1\ \P\ , tit. !0 \==0 (mod P)o llJ;:n 
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I Yl ==I (mod P)o 

~D* P z :fE p-Sylow .Y;r£1. P z ;f!:IP /G#l!Vfi , ~fr5J~zn 

1±1-M~J§m~o ~ qyz: PzxY~Y ~ P z :tEYB9f'FJ§, ;M; 

J:ft VxEPz, VQEX, qy2(x, Q)=xQx-1
0 P ztE Y, 12S!Jlt P z ;if' 

:t~:mm~~m~ew~mo ~~-~~w~~~-•. *o~e 

~iWL~ , JIIJ I 0 I ==0 (mod p) o 12S!Jlt I Yl ==O(mod p ) o ~~ 

:!ltfr~BF.ii±IB9 I Yl ==I (mod p) :il.&o 

!2SI~m:~89 p-Sylow -TB~B:~#ilm , 12S!Jlt p-Sylow 

r1ii89M~~ (G: Nc ( P )) C51l!I!2.72.(3)) o 

(3)~fPBtlli~!JH~:m P1 89-T'11.H &Hg-E;-;tE;tk- p-Sylow -T 
1i[o ~ qya: HxX~X~H;tEX~891''Fffl, X~m:~p-Sylow 

-TlUh$it , VxEH, VQEX, qya(X, Q)=xQx- 1
0 ~*O:;ij!: 

~fi~f'Fffl8911Vt~~li 10 1+1, JtiJ 101==0 (mod p) CIZSlm 

IOijiHI) o ill~ IXI==I (mod P), JifftJ~>1f-MR~-M5C 
~P89®L~o 12S!Jlt xPx-1=P V xEH o RJ~ HcNc(P) o fU 

ffl*'J"~P51J!I! 1, HcPo 

1;P~ p-Sylow r1!o IZSl Z(P) ry!={I} , fUffl5lm!3, 

JU(I:f:l xEZ(P) 1Je1i ord(x) =Po ~~ (x)<lPo ~!1H, Pj(x)o 

E8 liitr3~W~. P! <x> &:'~ftJd~ p;-l ®-T1it IZSIJl.tP~,~ft)(~ 

P1 89-T;,§o 

2.83 . 

f§IJM: ~W~ s. 89 Sylow r!'io 

M: IS4 1 =24= 3·23
0 

3-Sylow r~Hi~: !Bf'JJ~ 3 895C~~RX:o {jj~:;f>:$:~2 . 5 

W171Jlm2IB9~~. s4 1:r( ~ ) ·2=8 ®lf'x~ 3 R':J7C*o @~-Mf'x 
~ 31¥Jtlit€l-~ 2 11Q1g:_RX:7Co Kfcl~~ 4 1181 3-Sylow .Y!t gn <CI 

2 3)), ( (1 2 4)), ( (I 3 4) ) , ((2 3 4)) 0 

~:::fi": :!l@ll3 

2-Sylow .:r-&:t¥J~tJG"riJJ'GE81m5C~xr=F o v = <O 2) 

(3 4) , 0 3)(2 4))
0 

C1 2)(3 4) ®!=f~{l::.-=f'£g-E;-V~li:Jf: 8 M 

x~~.:r-~, gn <o 4 2 3), o 3)(2 4)) c~~w 2.54. 89lli 

1])1) , ~"5itif:-M 2-Sylow T~o 

M~ : ~~M~~/1'~. ~-~a~~~~··· ~liW~ 
/f~~#ffP!f3?1J;ltfthfl!i'%o ;l(j!{ R!Jffi~~~~-r , ~Jilt: ( ( 1 2), 

(3 4), (1 3 2 4)) -gt/1'~~1±\-~1'\iH~o tl:%J: (1 3 2 4) ~{E 
-=f~ ((1 2))X((3 4)) 89JEJIIHI::. -=fZV'lo 

f§IJM: IDlit.lt-M Sg ~ 3-Sylow T~o 

M: ISgl =34 •m, 3;\"mo 
%;I&,H=<O 2 3))X((4 5 6))X((7 8 9)) 0 \HI =3

3
0 

{§.1!H-~'£g-E;-;(£~-OO 3-Sylow -=f~PZ.P':lo (P: H)=3o 

1&R~1X aENs,(H), atE.H, ord(a) =3• ~PiiJ~jl] P=( H, 

a)
0 

~ a= (1 4 7 2 5 8 3 6 9) 0 12Q~H89:7[;~1'J9f)(JJ~~ 3 , 

ITii ord(a)=9, 1& atE.Ho 
M~: 1~J\ffl.tE%l ill~D0}~ Spt EfJ p-Sylow .:y.:go,% ? R~ 

re { 1, 2, 3, ... , pq 7t~P~= {1, 2, ... ,p•- 1
} , {p•-

1
+ 1, .. ·, 

2p•- 1} , .. •• { (p-1)p•-l + 1, (p -l)p•-l + 2, .. . ,p•} 0 ft~jt 
p-Sylow T~ , ~ P1, P z, .. ·,Pp o \P 1 \ = paH .. ·+P•-z , (& 

IPl xPz X ... X pp I =PP+P2+ .. ·+P·-l 0 * P :JE§-EI pl XPzX ... 

XPP !¥J p-Sylow -=fit, J!lj (P:PlX P zX .. · XPp)=Po 1&R 

~tx3?iJ aE N sf)k(Pl X .. ·X P p), a$P 1X .. · XPp, ord(a)=Pi o 

11 a ~re P1, P z, ... , P p 89~l1!3t*i'F~N!89JNN!@P~ o 

f§IJ!m: ~~;:j< S . 69 p-Sylow -=f!ii89:1J~o 
M: ~-~ n 1¥1 P ~{l'l.~~~ : n = ao + a1P + ... + akpt, 

O~a;~P- 1 o 1-e {1, 2, ... , n} 5J-JP. 1+ al + a z+ .. · + at ~ . 
W: ftaoM~*-M' W*~PM~*-~ · -~aa~~· 
:pf*~ P2 M~*-•· -~{~ az ~. 1.:-J*~tfto ~1&Mli!Ja 



114@~t!tf\:Jk 

p-Sylow r~, :Pflf)(Tf!m , ~nA'J s. l'iJ p-Sylow r!i! o ~m 

;#f '/f--~~~T£J¥J~o 

~m 

1. ~H~:ff~lUii G !i'JT~ . llli~G o ~~~ G--=1= U xH x- 1 
o 

> E G 

2. ~ lJO:E :f'.k ~ 168 ~fJ kJ-'13{1 ~ 1f %!:11el f'Jd~ 7 i¥J5G * o 

3. ~G~f)(~231 1¥J!J , H *-;Jt 11-Sylow -Tit 0 JtU H e 

Z(G)o 

4. ~G*-fA~3009~o ~mc~~-Mfk~15i¥J 5G~ x, ~ 

Jl(x)~Go 

5. ~1E.fA~30i¥J1ii7JU J.:.J?f~o 

6. ~ p ~~!}& . ~refA~ P3 CfJ ~:huJ.:.J?f~o CI'JVF: ~~ 

;l§-;;ii:~~i\~1H~lm 40 ) 

7.~H~~I!JHi!G i¥Jr~. iH I =P' , ;tt t:p P *-~~ , s *­
IE~$JJ: o (l)P%(Nc(H ): H ) 1193'E?f~,~MHF~ P%CG : 

H), (2)t;:H~ p-Sylowr~i , JtUNcCNc(H))=Nc (H ), 

(3)t;K~ p- Sylow T-]1:, iL H C!.K, JtU HK /G~G (iJ 

T~o 

8. ~;3< S3, S4, S s CfJ 2-Sylow r~~ 3-Sylow r~L 

9. ~fJftm:lGt!JH;t (~2 . 75.1}~il ) a9~Mr~~*-IE JtU T-:io 

~ + ~r -$t i~ 

2.84 . 

~ ariU ~ § 1W YiX ~ TiTF ~ ~ F 'it? 7i5 Wftl i'J(J-00 5t 3Z: o ::E ~ l'iJ Wt ~lim ml 
~. ~~lHi'.:h~ (fini te group theory) I m~1?:lltu (combin­

atorial group theory), Y::l<&lffiiifli (group representation 

m::.~ !!@115 

theory) , IE]~~Ma (homological group theory) o ~?"\-~ 
~5Z:~~ffit~.FffJ (ordered group) 89Wf~o 

gp~J.:.J~ IlR Q~iiliffii ~r . :IX:-trrriJ J.;.Jt-t~rru - t£t3l:l'l~ *tiWJ11.~ :m c 
~.p s . ~mg. u•m). w~ui¥J~•tt• . ~--~CfJ 
:71-~t * ~J3J1. ft~ »J~ Kl&ffl 0 

:tm*'if~~t\llltE~*a9 ~5rru . ~-if~ !&~ J.;.J ~-j1J£a~f9Hzfil~ 
.ffi, ·WIJ'ftO, $~ (Lie groups), f\:;~g (algebraic groups), 

/f~:i:J!!.f,fiU (invariant theory) o 

A~*·a9~·· M;tf~*--~~-~a9~W. 'if~·~ 
J.:..Ar~Hi: 

(1) B. Huppert and N. Blackburn, Finite groups, 3 

_vols, Springer Grundlehren math. Wiss. vol. 134, 242, 

243, Springer-Verlag, 1967, 1982, Berlin. 
(2) M. I. Kargapolov and Ju. I. Merzljakov, Fund-

amentals of the theory of groups, GTM vol. 62, Springer-

Verlag, 1979, Berlin. 
(3) J. Rotman, The theory of groups, Allyn and 

Bacon, 1973, Boston. 
C 4) M. Suzuki, GrouP theory, Springer Grundlehren 

math. Wiss. vol. 247, Springer-Verlag, 1982, Berlin. 

;ttt:fl ( 3) -&~~f]J~;#f o (1) ~;IT-sf-al->1-~i!H~lHfl~ o (2) 

5& ( 4) W~11U~~t!Hl.l:t (3) ~.A~~o 
••~· ·--~~~-~'if~~~~~~~~om;tf~U 

-~~.A~g~~H~~~m~o~~. Ur~W~--a9·m 
w.il~a9.Ar~-m~ . 

( 5) J. P . Serre, L inear representation of finite 

groups, GTM vol. 42, Springer-Verlag, 1977, New York. 

~Ha~Y~~~m~~H~. !fW8~Ur~m 
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group theory, GTM vol. 72, 1980, Springer-Verlag, New 
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/f ~ ~3~:l'!.f.rfHf.J A.r~ ~ -~, 

(7) L. C. Grove and C. T . Benson, Finite reflectiou 
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(8) T. A. Springer, Invariant theory, Springer LNM 
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(9) R. P. Stanley, Invariants of finite groups and 

their applications to combinatorics, Bull. Amer. Math. 

Soc. 1 (1979) 475-511. 

(7) ii-~~~R:?iil¥1/f~lil: . 310~~mt£tio (9) W~lfli/f~:S: 

~tfl.-fr~~(j{Jlf,~~o ( 8) ~it *BE :!l!!-/f~iti¥J.A r~t!Hf5o 
~~~$~~m~/f~~U~W~.A~. 

(10) ]. F. Adams, L ectures on Lie groups, Benjamin 
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