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Vroblewm One

@ PYO?OSI'%/on,M addirivt 9royp (HZJO s I'éomorfél'( fo 4he m»;/%/'f/z'm#/}e
/
group - { HZ’U v )

et Let w R =R, be debned by L/(%)relx) V xeR. Then
c&mrly @ 15 o 9roup l’)()l/wvthp[rl;m /@(0(%(&)3C’x*%:e«e%:sﬂ(x)gﬂ/%
VX,\/}ém) an mops NZ Bb'ec@)'vf/)« ome n2+. '

Poblen Touo

@ Vvogosi%fon , Lok (GJ °> be o group and (GOFJ * ) be M opfbsll'}f
%ww‘) (W@(Amvnﬁ GOP:G aml Q*}::\)'a)vajbéé,op ) T}»en
( C?} 7 ancl ( 670?) *> are l'Somoryzl'n'c as 9VDMP§.

o let 1G>G be debiwd by 9l9)=g7, ¥V geG. Th,
Clﬂmr}y ¢ maps G b)b’ed)'vely onte G°F,
/\/ov) Suppose Yhat 9)1')éé// 774—%

g (ab)=(aby = bhal = a'¥b = @) e (1)

so 4hat Y IS also o 9 vourp Lomomarplzzfm, ¥

M_ Note Yhat +he on(; yon-+ri/vial group AXom Yhat neéeos
Yo Ve checked For (G %) s a55oa'c/7[{w¥).' Let 99%26606
Thay, |
(Mb)ééc:C-(HL):C'(b-os):(c-b)-a:qak(c-b):a*(b*()

99\/5 as desired.
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@ Proeosf%)‘on' (a)ﬂ& GM‘]’OMDTP%)VSM 9roup Aml(C,z) 0{: 'Y}L@ Cyc l)(
9 youp C,Z of order 12 s isomorphic +°ZZ}(ZZ*'

(19) T)\Q al/ll'oynorplal’sm 9>’DMF AMJ’(Dg) of m d)j)é‘yrq/g
9Y()MP Dg of onl&r g 5 I‘SDVMOVPL).C +o Dg

_}f. <q> Denote C’z: (’X I’X'Z: | >/ and  define {:or eoch acl)
Yhe map s " Cy; —(,, L/v P, (x) = X", Since C, Is |
o0 cyche qroup, 1t s clear Yhat every enJomorfL/Sm af
C,, must have Yhe form @. For some aclC;. Moreov(,’;g§
(907 =Xy =6y only Whan 26§l 572103 e
%21 Thas, defining The prduct Guig, =@y on At (),
We  have that Aut ((,,) s Hhe grup of unmts in G, e, UxX

9 2.

(b) D@YW)‘C Dg:<’XJl}]'Xz:‘}q:('xﬂ)z:]>:<l)l?')"}li(}.s)x/fx‘})xgz/x‘j‘z>} |
ond  notice Yot Ms;'nj Phe velation %?: t}—)’)( preaieJ/y/ |

(g Y =gy o'y oy = 2y = ()
b (= g’ = g = o) i,
T%\AS/ Dg Las 4 woncentral elovants of orde 2 (name/h
N)%%%% ond 9((;) ond 2 noncenbral elements of orde 4

(namely /) And "&3)) each parr of which sahisFies #he above
YQ]q%"th on Dg, AS SV;LL) weé (Can Consl'md- exad'})« 8 qu/-o—‘

P9 2/5 Vhovylwims on D5 by mapping ('X’?) fo each such pair of
eLq,wuzm\}-s) am) i+ ocan Yhen 6016”)4 lee (,MCLQJ Hhot /4\/'4'(08):[)8-';
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@Priposih'on, Let keZyy and G he g group %avfnj o Unigue
elevment xeG of ovder k. They k=2 and %cZ)

—Qf' First vode hot sin@ %X ond ~ must hore Mo sowme
OYQL@V) X=X 107 Yo Mm'iweneﬁ of Yhe orde of A,
ﬂmsj ’Xz:] so tYhot k=72,

For Yl $Second paﬂL) |4 léxéé. Thon nobice that

( " -)>z: x -] x —): ,xl -1 -):/

79 p B e B

so Yhot l{}m?')zfx 19} 4he Mm'q/‘wenuf of e 0r</ey OTDQ(-
M\obn ‘reawmnﬁ)'ng «Vh!i, fﬁ’)(:?(y, Sp -}47011" X e 2(6) '

Problem Five J

@ngosi%ow, Let G Lo a 9vovp with 514177}'9\4{7 H and normal
SV»\me\Af N. Define H/\/=§2lmll'\€)“]))’lé/\/z,
Then HMNV 15 also a §wlogrva of G,

oF. Claarly TEHN 50 that HNV# @ Thus,vie need anly check that YxuellM,

iy €HV. Lot xu eV, Thon 39 b eH and mneN st xzhn and

W= 9m, Denokt a=nm and \0:%9‘] so that aeN and  both

bb EHN  and motice fhat Ay = (ho) (am) "= hnw's” = hag !,

Moreover) Since 1409—,' )3": ha Cj_'°3 lﬂ—l - kals-, EN S HNV as

NAG, it Rllws that (hn)(gm)'= hag'= hag'L"-be N
P9 2/5 as vell. W
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@ ProEoSz})'on. Le+ G b( Q 9rou’) For L/L)'clq 6/2(6) )ls C)/C/JZ,
—ﬂoen GI l‘S aLe)ian,

'?f‘ Denole M= 2(6). Thew sine G/N s Cpelye, 3 xe6 s,
G/N = dxNY  and 5o G=<%X, ND. Moy let o,hég

5o Yhat 9:9(0‘14 ond h=%"m For some a,be 25, and nmel,
and notice Ahat

q b b b b
jl'\: AXn-Xm = ’Xq’X rhim :’XO(q~mn:'x Mv’an :143

s:fom WLI‘CL C7 'S alpel)'cm. '

P)’ouem 56 Ven

@ Progosiion. Lek G be o gnup, H be o subgroup of G and K=(]od
Then [HK)| (L6 HY-1)! .

_&%.D(’,nole \9) é;//—/ 47\-8 Set o)c lef+ Coselfs o{: H n G) qmj /67L
GQ G/H )97 lef4 ynw”)‘P)z.Cai/on, Thew +he kevwel Ve, of 11

Gekion 1
Cer=$0eG | oat=al Vae3=F9eb | (q'9a)H=H Yaet3
-$9¢G | agael Vaels - {geé ( ycaHa’ Vaeég =K.
Thus, by the First Tsomorphism Th'im (ALA Fun, Hom. Th'm) and Lagrame’s Thim,

pai/5 GG S = T [eH) =Gk | (6 R B
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Proposition. Let p be a prime pum ber.
(0\) Let C7 be O 9er of orJ(}y 79" For sSome V)éZ,,.
Thon the conk, 2(6) of G s nonhsyal.
(bYLet G be a group of orde, 792. Thew & is abelian,

of (@) Let 9,,9,,.,9, be representabives of Mo distinct vioncentral
Conngmcy classes of G. Mokt JYhot Since 9,0, 9y Gré NON-
Cenbral  elemgpts of G, each cenbalizer C(gL»):{AéG/9£'L:L93
must sakishy 13 G Clo,) § C7 Thus, b/ La9r4n9e's ey
T)/ [GLCl3)] for =l k, and so p| 2(6) L/» oy,
class %'n .

K
6] = 20 + 2L6:C607

(b) Note that by Park () 12(0)] €59,973. TF |2(0)]= 7,
Yheve s no-}}qiny to prDY€ Since G6=206) g alﬂﬁ//anj
so assume that 1206)]=p. Ther lay Lagrange's Th'm,
|Q/206)) =P so 4hat G/2(6) is a cyclic 9rvvzr.ﬁmsj
\a/ Prblon, G almfﬁj G s abeliay —a conbadiction do
Yhe QSSV)W‘FJ')D)’) ‘}’LmL Z(G) % (7, go Q = ECG)‘ ' ‘

PWLLQW\ Nine ‘

@ ?ngusixrion, )__ejr ’F?O)/ )7( Vr/me Vlwr»bm/ﬁ am] G )7€ G 9)4:»;,; o‘F (m)er ?Q,T)ﬂeh C7
s not  simple

- \ r,J ) ot
5/5 Q. Le‘}’ P Le A ‘S }bL/ §M137mwr O‘F 67‘ g)' §))‘)1«J5 %"T;‘m/ |+5 m 0")}’ ?‘
Pg + 571<m 5\/,)79"»,: al}j»J )Glo st be self-comugate. Thus, Pis a normal subgroup of G I

_ 09eSfoy



