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& /% Some S_/ucu_'-.l. p- Gﬂ»-qu

LA)‘ Lewmma 1% -1 l&f‘c«WJ@#/&mH ‘yﬁdm.o?“au
!oé /&WKM&G G"(Hl(,f) ldeleuéwh
magpms o &[Swt“ymuf/“‘ F H il K Sack Hat for all peM, yeH
and IGK we Aave

,‘of"))_: ,,j)"‘ 53 fff/*‘_._ r/u’. (1)

4% ke sk o ol paivs (T, p°) B pe M forme o mormal sibgmy
Fi ) C suck Mak HAM <KnM =1 ad MM,
| Hmm&.ﬁ.ﬁ_ff A KuJ%-jGw&ﬁn&tqaﬂ.

paves (9, 1), neH ; and Suilarly for K
: /’ru-oj_ [ol: M, e be M. Ten /48‘1:"”",,,«:_-/4, St‘:./"l
ad S0 (T AY T pD) = oty pPEETN 8y o (s, {&Lp,)“)c M.
—ﬂmﬁw«uw(},. mfw?y‘p)léty,:)w
Tty KT < ()7, "’) hick o in M. The Franaform of
(s 2 by (8 b (&7 §TE0L0 1) MRS A
= ~' @IV T E) = (WL L) ik i aho WM. T M < G
=HK. I o cdesBat HAM=KnaM=1 sice B G an iomsrphiom..
e mf/au.a, (A&~’,,\—o) -’-—5/&4." o iomrr‘;t‘bu 'J,ﬁ w M. Ko
Iy o | i /msch

Cleady , ¢ =G/M = H, K, hoe H= FTA/F % H ad
K,= MK/M 2 K. Mertoser K, <96 and HinK, =M, 2 M,

Comvemely, Gt 6 = HK wll KIG ad bt M=HrK .
Let £(1) , 9eH, be Mo audomorpliom of K wdiced by Trmneformiy wibl y.
Them f o & vepresenbition op K. Jice (9,5)0E) = 1], whee
5= 1. a-u)f"ff(?‘)f ﬁ"‘a-llq eH, ;e K, /tzh-.n_l)/:u.’_
(1,8) = nf o T=<H,K;f> o & & & homomsspliom,
wilh kemel M Sucd Bt HAFM<EKAaM =1, Mercwer M couink
of Al paces (g il pe M. Ifefa/h,wlz%*‘\ﬂau'a,
'}M wwuxxM*%Hw&#w:Mms:%
K M velubaiatt pSE, i ..)j’f"‘ g" Ll for L FeK,
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A7eHa.J/~(—M Nemee M umvffb.uml Wc}& deacrided in
g1 . MNeee we bave
Lewmma s+t f 6=HK lh KSG, fen 6 2G/A whoe
T= KH, K3 F> , F o Mo spraebitin o H by Mo audomopliome o
K iduced by Framaformis i G and M cmoial of all paies (4
wlh me M=Hn K, Wi
Te condihona (L) of 11 are Mirefore necessang and Sufficionk
for Mo exilinee of & Semi-nemal produck G = HK obtariad M o
o meufaﬁo..f od H ‘_‘y a«i‘wlfwm o K a;;') a Mflut‘-{..mfm
8 o o Subpep M o}H wlt m:%%'z#K “d Such Hak
M=HANK,
e .n...,,lub_,bud'a.,&r case (s M of cyelic exlensions . Here we
Kave
égcuu./‘f-'li‘ Let & ke an a«ff»o?,»é»s of /*c—jm-ur/( wAick
(awca mvariand a  corfaim element f o}K .a«JJuﬂm bt « G M
Anes atomeplion () o K. Than flare s a growp 6={K,9}
Sucd [Kat 7"=f : 7-'18') -=Pq ﬁr adl/geK and [6: K| =mn.
It § o of ordec m | we Ghe H=(9] & be of ovder mn
M= '(7“} awnd (7’ﬂ°=§ 71..:«».”«6..(1)4»4 ase HKan fu((-i(d-
Siice The Cﬁ-.,:c’::ahl.w f-.d‘on d a :M(‘.M are ol ¢7c.&.<.-
F Proc ovder, 113 puies by repealid application o melkod of
cou...d-v L W&&gwwx‘, ab luub h»,rmesflu I»n.;f,&
ww%«ww
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B T agponack of o frowp & o ba leoct liger n >0 such Mak
O"=1 for s 8 ¢ 6. Obviowly n divdes [6] and o ke Lem. q
-horduﬂ?/h.w 76’ A\ueroﬁ.tmytx/»mufn
ad"\ul% Ane Y/ OI. order n .

} Lemma 1421 A proup G of etponek 2 Abelian .

Fry $= 4 fe L FeCiand o gb=WROLEEY Y foclty
§ and » € G

Thaaves. 122 () M « frovp G of expemant 3, vy element
Commulin itk all "5 coqyugalis w G, axd So (§CF o Abclan for all oG,
Wy If (8SF o Adelan ﬁ.»..ll}’eG fhen G i -J,né,t«;elm

abt et 3 and %G- b of expemed I .

Peot U103 Lwe.\fb,)-" f« ol ¥, 7u;6‘ asd so EW'F'= n¥y. Heen
[7,%,8]=89'sy- 37 7853 =589 2850758 = §G70)°5 sien
gi= " aed o [y, r]-z. Honen § commubio B §7= ELE9]=5 28]

fre U 9e G

@) er:-;.&%w[‘)ff]lﬁrcaf7&6“ﬂ..teu7
M.;Gcmmb,maJ&-caﬂH..a.‘.e Then e dave ®
L= = [k, 7]x [§,9] ad 5 L[E) 7]—B7Jm
wilh [5.7] . HNee and nrud'dg ve Shall woe FlG)ad (i), [T w -
bid elimenk ¢ G, we have L= LY, 93] =[LE5IT5A3 . 27)
= [§,5, 950 L03,91% 93] #dee [EgYY a0 [8.7) bett Lo & X ={£5} o)
Moefore erumuks . [§,5, 95 = [8,9,9] S [£,1,3] =1 od T commuiler
Wtk e elomed L[F.19]) € 2={3}. Suilody 7c».wli.u~dlt-.<1¢u~b
L§.17%e Y=(4%1 ad so ch,-n‘ m-@j 1] = 18,9, agee
btam [£,9.73 = (5,0, 1707 Sice [9.¥'T=1800 = L5190 by @,
we have L8077 11 [E.q7 )’]=E7,I,§f] wd FoF G foen Mo selafisn
[4-%,3318,7.808.1.9) =4 .
@“‘*JQ ‘fojeﬂ&rsLmlbl [SK']] clﬂnjuhatvbm\l‘tmdcs
Any frew o4 Y.17,) are m&rekusn_. D Newee b oo wnallaed L‘-,g

eqelic pemudifion of .9, f ad B guiw [£,5.97°=1 —@® °
fm @ |
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’AF@%,V‘C&JJWM?G,MWQ ,
0=L5,7,Y,¢) =LY% v, L5.93] by cyelic permditim , = [%,7,01,9)
MW Bk by @ ) @ 5 O clangs & b Kuene for any 0¥
peomidition of b four arumendi . boace 6 = I¥.7¢,%.9) = L[§,9,05<)=6"
So we have 07= 1. By @, 6°=1. Hewe 0=1. Tis ia fue for L7 x
of G ad S0 g G=1 by 1:56). T G o nilpolint o clans ot mmb 3.
By F-5U) afais , Re Abelin group 9,6 i femeraked by elomels [§.7,5]
o} eder 1 o 3, 58 % G o of expomank 3. .
l Corollary 123 [l p#3, any p-growp & i Ach (§€F & Abelian
for sl F € G i o clars at mest 2.

Noti Hat & I-2 , Ko tssunplion bat G o fiil io vvelocant .
e o> clear Hak [ any slpolosk group G of class 2| every elemenk §
ommulin wilk all ‘i conjugalic . Fr 6'<36 ot {£,6'y <G,
Lemma lp-2 Lok G be o pogroup o clara 2 and GE pohe D,

Nen Ko elemendi 6 ¢ 6 Suck lhat BP;i from A J‘«J»Sruu’. L, 6 | puat

“ im  an A’L&IJ\»}’-—M,.
an-o},: let f,, € G and lnl:f:[f,q]. Then }'GG-’é}G- and Se

‘frf*]r:}j'f f« M T2, by mdiction on T Nowu'.,a-j

CEONET i LA L Ll O

o bE2, LRGN 6 o malliph o P Hence QF Y= g P ORI
fis we Kave ,
e

e M IE




(C) We sLdl mow cm‘qu lke SThelise o'( a nh-—A‘LJ;;.., /hgrmnf &
whid ho & el Subgroup of Rdix p. By F2), [6]=p" M

o 2.

Lem le-31 L¢é C= '(_f} loc a ‘thc. (f"’“f 4 WJ"’ P, n>=2,
) Ié/’ 3, =2 len A = Awfc u#a-ulcrzwu'[c-mli)t’j

@) I,l p=a, wal, /Z'mA v o %z-gmf oj-lg/u.(_"—z N Wik

A . basis 0(,,3 WLJ

«: §—¥§° and | S
@) It p oo edd, e Sylns p-sabgrop of M AMelian prog A G geareali)
“3 e a«jmfb.h. d: §F—= "7 and luav(sr/o"”. ,

Pw-of () & clear.
@ §F¥ =/ mod T bk #l wed 2 Homce o Lan oodee 2%

M B # A} Heaw A={(a,p} bt busic o,p, iie [A]=p)
! _2’\-1 _
@) Hew [A]= @)= P (p=1) and (+p) = | mod p=*' but
F 1 wed ,bmz'. Nemee ‘pnm.éo/lnfa[owf-.tultm\.f g A .
" Grollaey 32 Jf C= o3} hao onder 27, n> 2, Ken C hao exacl,

m}a, AW(:J'AV awd'o-—nr‘«ua vz, '
o(zns: f"’ k,14-2. 3- [5 &_—’S ; a,..Jd./l I —l+2

We can now prove
Reorem 14-3 Leb G be o prowp of ovder p° Gl « oyelic Subgreng
H={§} o". o dex p- J:-.,sfm ok M >2 and lalt G i not Abelian
W) I pisodd, G u al.lzm..d b wlhi womewplion and G—z{H 23
Aoe pt= 1 a0 kY wF'0 T € b of a2 and DGy Th}a
g oo b | '
() I‘l p=2 and n=3 e are To walhim :omoq:‘iou TN L¥ I
G o oy G = {H.,} Ihmﬁémo o delipraned by He
fime V=1, 778p =85 Mo palimie pop @ by 4=, 55y =E7
Hﬁﬁ“m@&ﬁ-&%’?o and &Mu-s*m-fulfvwf-tc}
| ovdec 4 i O ae elomentary . b R, every elewent ¢ mot L Q=38 he
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ordles 4,
i) AbO 2 0 ; Al ® %2, . Tle adomsrphioms
L: §=>poky ad B Femq’
4 Q ferarake a Froup iom-nrla'omfd Z;. Te plt exlovaio (&,q’,fl} +
ordem 48 o called Mo biary- ookl grog ;3 (R, %} of edic 24 Gl
bivaey- Gldval prowy . '

(V) f p=2 adn>3 | flea G s of closs elter 2 o« n-1. b Ko former
cace |, G =(§,1} o debemined & ln Coouurlc'au by HRe veletiina
=1, 489 =.3'H'2~4. G KAae exacdly liece tvvtutions, foruis w1
He charadiviabi sbgromp (22759} .

) /{ p=2 , A>3 aad € Kao class n~1, Han lHve are brce diatiicl
bpeo of frowp & & wiltic iomephion, WPAVOHzlare Aid
will be dewole) by Opn | Pn and Qn: We Awe 6= (&7} whee

3 g, g =X G K& ddded gmp O
=1, Ry = L e wbrmedink proup Bn
N {1‘4) 7"§7=§-' -~ LJ«M&JJW’ group & m
Net. fat O=0p , R=4q, . Besideo Mo qus'c.fwl»‘mr H={(¢t}, &

SRk T ofher le)‘rmrl of idix 2, In Oyn | lise ave 50#415/‘;,0,_--«.
/I Pn, ome i q{%.. Opnes amd Mo otfer o bpe Quuy. I Qp, bott

,‘*‘0}(5'&&1»-:. G"Mctd're(fz‘ﬂ}*-z 4@02&4’&.11,
Hoce groupe, G/Z o of Ljpe Opnes. |




	Hall_117
	Hall_118
	Hall_119
	Hall_120
	Hall_121
	Hall_122

