Homework 4

Sunday, October 22, 2017 7:49 PM

. One af' H\e \'m?orbn‘\: YQSU\HT in %’n\%e M'H\emﬁ is the -\)-oUooa\h%

result of  Burnside:
Burnside’s normol ?—mmT\enm+ theorem.

Suppse G s o Pintte grsp, 44D 5 o S - su\oam?,
and PCZ(N®Y). Then T NG st INI= |G\
This s an extromely usetul thesvemn; For instance Jcr(«j to use
thi to give a short of o result we have «?mye.c‘ eader

o gaup G of odder gordy has a namal subgmey o oder
poor prd. (Ths s nab part of the problom) . b this problem
g aill see the sPomer:?ul wmbintion of Y theorem aith He
Schur- Zossenhaus  Theorem s

1. Suppose 3m|cn,q>m)=1,ml G s o gy & oder n. Pove
hat & group & oder n is Cacl(c..

C Hint .. Arith. obserw\{icrns e %eoﬁ (Pry=1L=> n & sqmre—%ee
- 3“4 tn, Peny) =i}—:;- Scci(m,cvcm\:: fad Cm [ Ror))= ?)@&Cn Re)=1.

m[n

. Use Sﬁ'zfna l'nJ&AC“‘r'on on h omd the menjﬂkme(i theorems D
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Homework 4

Thursday, October 26, 2017 10:27 PM

As we have seen in class ARG YIH | H & o subap < G3
- H :=f(H)-

Aut(&
et X.= %HI HgG.Z.—men elemeﬁl'Sof, X )

ar

co\“a‘ Cko\mcl‘en's-h'c Suloar‘a\fo_ op C\-,' H\of\: means

H<G is a chamclenstic wbaer & ond On(t] ¥

*of‘ ang 'ﬁé AMKG\‘) , 1P'( H)=H. Convince ﬂoursel-? thet Om&é

<’~‘r\cxmc+€r|'sl?\'c, &AL"GMT is Qo nonmn‘ Sukamw‘;.

=2.=.@3u\>«\30se NIG and K 15 o chomctershe subam? of N.
Prove that K< G&.

@ We So% o %mw\: H is c,"\o«mc'ker(%—h'cﬁua sl'm?\e i s

Onla char Su‘aarmxrs are 213 ond H .

Sb\ﬂmse N is o minimal normal Sukamu\) of Gy that
means , 1= K4G and KSN, then K=34%, and N23R .

Bove Hot N is c;karo\e:\?erish'u\“% Sfm\b‘&..
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Homework 4

Thursday, October 26, 2017 10:39 PM

3. Su?Fose_ G s a = of order ka chere m is odd .

Suxﬂx;se, o Snlooo Z—Sukam'r P a=?» G s C&dc\«‘c . Prove ’Hv&
& l’ns [N ckamc':en‘s\:k: Suw GVWT °¥ Gr“cLQY‘ m.

THid Rt 1. Use the cnse o k=1, and sheo that
G2, Sg Sy 3243 Cods Is non—trvial.
—>

Bist 2. Suppose BeAct (Q). Shuo that the cycle bupe of
P@) ond P Gta) ore Phe some . Gmclude that

ker €ods s oo clxmmc‘ir‘erlsjm‘c, smbmz cf-P l'r\c[ex 2
Pk 2. (ke induction and deduce Hhat there ove

C hav. Sv‘b‘a”fs o ovder 9'm P oma o <a<k |
(Plose do not use Bumsde’s nonmal p—compl. theorer)

_ﬂ_@ S!Aﬂmse P isa Sd\ooo T—Sulpaf a-% G—,omcl Pa . Prove

tat P s a chancteristic suharm\) b & .

® SW\DTOSQ HaG omd qed LI, TorHT)=1 . Prove Hod H
s o charoctenshe subgrup of G-

5 b ths poblem, g grove tht  ACS) =TIm(S,) i nx

Call the awl-omoﬂyh\‘sms of 3, are inner.)

@ Suchose PeAut(S,), n>5 , and P sends ‘['mns‘:osi%'l’ons +o
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|’l:YZ\\g e,\emen‘lr °'1D‘ A\,ﬁ( Sh)

—_

ce “L‘)’\o\'l: n ‘H\ese ()ﬁ(}\r‘}is P S on anb

Not
=3

Homework 4

Friday, October 27, 2017 12:52 PM

’tmnﬂ?osi":(m\s; that means \Suw (PLa loﬂ\= 2 for amn 1<o<b<n.
Fove that P is on inner Oul'omavr‘)&n’sm .

U’i’i@&wose_ (Tl ol T, are tso ‘lTTOmS?oS{"\?I'o'nS . Observe :
TI and T o not commube  ® and onla $ ISUY?(“C\U(\&W(’TQ\:;L.
®p'ha ‘hva’?osrl‘qu al‘ves us an eciae, n 'H\e Qm-tx'yle'{:& amY[«\ ool'"u\ N
Verln'ces) EU ocﬁwrr‘hm ¥ ('no(uces 2N l:ldecjr\'mq an 'H\e, tcl:;)ts °£
’HAe, czymTlel:e 8mTL @ l’mT\\'es ‘Lwo e,c]r‘jes co(‘H\ A Commem ver‘['ex
are ma\ﬁecg ‘0 koo chjes @ith v Qvamon Ver";r:x . Use ths 4o
Je/‘{? a ('Yfﬁ‘nl)r’%\'l'lb'n oo on \I@(’!‘mes .

@ Sl\ooa 'ELNL' R‘/( Omd 'iTYhM?os{“:\'m\ T p o’ PO D‘_i:‘t _-[

:B Proe "H\m‘l' CP(O’O om:J Po;) are Cbnjv\so:l:e i*P- O\ni O'n\d l‘P

o Grd o, are Canyaajce.

@) Let —\; be the set G‘P' f?el"\'nu".'o\"?\éms coith cacfa ‘{'Ld?e_ 2, ...,2,:"[4:&3

R n-2k

%r inshance _|_1__ Cbnsu's":s «g ‘[‘MHS?os('lans- Shoeo Hat

_ O e —1) ke-2)!
\_‘;\_hm D --(n Zk_\—i)/\gs'g_\‘ > nCnl\ %i‘z X

(;D%ve Hat QP(_E_)aTk Rr some :Lsksh/2 . (Use pot- D))
OFoe thdt PG)=Ty 5 and debice oot B eTon(s,) .
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Homework 4

Friday, October 27, 2017 1:19 PM

é__ _ n dhis r?roUﬂn, céou Prove that A«A“:(Ss)qé Ion (Sé) :
Qn this ?(blo\em (dou\ Can Use ‘H\L -foc[— "H\OC‘T An s Simv\e f'?‘ n25>
@ S)'woo ‘Hﬂo\‘\? 85 ho\s 6 Ssdlooo 5_ SU\LSYUU\'FS Muca 'Hm{‘
%6 l'\as [oN SMLamwF H C«)\’II'QL Is \‘Somon?‘mc 1o SS O\r\cl o\c-l’s

‘,,‘mnsi‘['fve\a on $4,2,-563 . And so fo(dHofi>=525
-?or omé (o &S SG'

@ Consder 86 m SG/H L\d the leb 'l:mns‘m":lbns. Dince
|HI= [S5|; we howe ‘SQ/H\ =€ . So the oabove ocl:‘fmn 8N€S S
o 81’27\41) l'\onwrr\tm‘)l\lSm CP SG—PSG - Rowe ‘\T‘r\o\",‘ P s an
I'SO\m(m?L\l'Sm .

@ Show ‘H\d' FCXCCQCH))% &z, Omc! clecluce P s NOT an
Inner o«w\:omonYLl‘sm o=\2 SG'
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