TThe tenth problem seb (Review shyle)

Thursday, December 11, 2014
1:15 PM

1.1t G be o Pinite uéacc. qroup - Suppose |Gl=n
ond d is o positive divisor B n. Tove that
@) =3 qe & , 0(3\=cl.
G 3 NaG, (G, \=4d.
2. Give o grous G o its wb%m? H st HE .
3. For e, let %: G—G , %m=%xa‘i.
Tove thet f% (s an l'Somon?Wsm.
4 Let $: G—=H be an l‘somor?lnfsm . Prove. that
@ F H—G s an isomorphim.
L) °(q) = o(g)-
5. Prove that Z:m ~ Z: xZi i gedmpmy =1..
Use this to show Z;B (S NOT C‘(JC[CC"
(Remuck . One Gon shoo Z2,, 15 cyclic i P is on

odd Prime. Tor small pumbers You Can check Hhis
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L*a ‘fll'r\ang the orders 0112 eielmen'{:S)
6. Su\':rose. Hat G s o Dinte group ond |C:1—\=e\>2

Cohere P is prime. Prove that erther G~ Z 2 or

T
G~ Z’f X Z‘T
(Hirt . () Z(G) %= 3ed-

@ |G/zgy| (77 = & s either 1, p, 7%
By (O it cannet be. . Since Gy, “ Cannct be
cgelic, (&% And 20 G is abelian.

(3) Suppose G is NOT cacla;. Conclude Hhat
e#9eG = og=p-

) Supposs. eta,becG ond bglo>.
Shos that <oy 0 <by =] -

B) Gomsider ZxZ —> &,

Q,4) Q Ba,
Omcl use the Post |‘somar?ht'sm theorem . )

7. Su:ﬂnse, H,K are nomal Suloarbu\n o & , ond
@ Trove thit Vhelt, keK, hk=kh.
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B)Proe thit HxK ~ HK.
CHint . @ Show that hkit K' e HaK .
(b) Consder  (Ch, k) —> hk-)
B. Let G be a cyclec quup o ocder n. Prove that
tG—G, 4’—(as=3k > grup isomorphism
i# and only $ 9ed Ckjny=1..
(Hitt =) Suppose G=<9> . Since P is onbo,
conclide Gr=<q> - Gonsider 0(g°)

=) (O £is a gmu]) homomar‘ahme :

@) Im$— (—?(33) :
B) Consider 0(3’: }- )

cl. T:or o %Y‘OWT G’) ‘.CL' AUC\.’CGL') :=%q>'. G———pG—‘ P s 2

an nSomwTLl's-‘

Sho that (At (R, °) (s o group.

lo. Let G be o oaclt‘c. group of size n. Pove that

v
At (G~ Z, .
(Hit . Sveomese G=<ad> . Let PeAdCE . Then
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<b(%o)= 35 'POP 3ome k = CPCﬂ::)—.:_ 43636)1:2%1: R
= V%eG}, <l>(<a)_—_ %h . Use Trouem 3 .

k\
robes - (4 & 3@ .y Qg‘z) —('=
= ¥ R

kykz

)
1. Shoeo that At (Z)~ Z
12 Sugpose Gr is o Pinite qroup . Then
| Clep) = [&:C.@],
chere Clgp=Fo-q ' | oeGY ond
GO = faeG| ag =9af.
(Recall - GONVG by congugotion . And
|Ool=16:G] )
13. Fd \C%BQU »2) cs,LM\ .
CHit . Fist Pid | ClCer, 2534y . Then use
problem 12..)

I4. Find the sizes O‘pCona.uao\c,a classes o (Dn .
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Howo many Cnna‘uaqc% classes are There?

C\ﬂ Sw\::'FoSQ, o s the. reHe,c.%oh about x— oxis

O\V\c] E_ 'S -H\e. _an_rv‘lrorhbn O\Lou‘l‘ H\e,onﬁ\‘n.
= G=<b> U agby, add L)elau;a,k—z.

= Cl(F)y=%b",5"%

. \oa (@abY) - o L}—li
) @Y = a(BP o) Y Kl

s
S

2g-i

= O

= Cleak) = 2&‘01;2,3' - LDZj—i

0_<a'§_n—l§

You\r onswes” c(e?e.nc!s on cb'fle‘H\ef n_is oJJ or even.

. Pave ‘l:hor\:/ Por ama ?osijcfvc \nteqers k and n,

‘Hm IS O Sub%mu? H of (th which (s \'somor‘bh‘c
to D .

(Hint . Gnsider r?,%ulqr n-qons cohose vertices
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are O\mcmg the Ver":lces o‘-?- a r‘eau[am kn-—%on.

-‘FOY' \hs“wm ce
Pa— - ®
o © ®
® . ° ®

« How many such  requlac n—qons do e have ?

* Notice tht (th Sends e such n-gon to anather
such n=4ra.
. Consider the shbilizer of one swch n-gon-,

and Camfm‘te, its s&e-)

IG.Le‘L’ H aml |< LO- '\ZOO nmnml Smb%mu?s o-P' Gl- SUU\:’FOS?_

H(\K=zez- (Prove. ‘Hﬂv& & Is \'somaﬂ\:t\fc‘\to o Subamw‘)
of G/H xG/K -

CH\il.‘.COV\sfc!er 3[._?((3[_"%K))

|7. Su.«ﬂ:ose, Gr IS &‘?l‘n;‘lle %(OU\‘?, and [G‘_I:,F“’\c‘n )

math100a-f-14 Page 6



cohere p and q are fso distind primes .
Suppse I P9G, Q4G, Pl=y ad Q=7
Poe 39 [ 1ZCQI-
(Hit . ) Sheo Pa@Q—%e3.
@) Use pablem 7 ond conclude
Z(&@) = Z(PY xZ(Q) )
3. Shoo that 5, ¥V, .
(Hid. A oeS,, o()=12)
19. Shoes Hhat &:‘{["; 3] x=[t] , §eZ,3 ©
n subgrup of GL (Z,) =% AeM, @) | dt@eZ ¢
(Yo do ot need o s GL_(Z,) s a g )
Toe tht G oD .

Chint. D —<by U by os above.

NISINTN [t(-n"j I"_u']n]_ )
o 1
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20. Sucﬂaose, HSSn ond [Hl is oM. Then HCA,.
Cﬂﬁ' Sﬂn:%h—bgilg.

Y oheH, ofgla) | otk Qe ooy (h)=|

o (syrh) | [1x3l=2
oCh [ [HI
2 £ IHI J = LeAn')

= Sf,nd\\=|

21. Suppose p ord q are two Primes .
@ Tove thit ang group oF oderp s eyclie.
© Suppase G is oo Pinrte froup ard |G l=p9 -
Proe thot either G is abelian or Z(G)=3%¢} -
(Hit .@ e#0€P =isro@ | Bl=p = cor=x

= |<KaYl=oy=p E@ Py
&7 <P

® Z@)\ | \al =4 = 1z, 3,9, -

\F G s NOT abeltan and ZCX)=£3%el +hen

Z@i=p o 4 = (Gloqeyl=§ o
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—— CF/ZCG-) 'S oaclc‘c_ OOL\I‘C«L\. 'S acoafmd-’ch’on)

22.2(3‘0: 3ANY i* >3

(Hit. CeZ(D) =¥ , o0, PIs @
= (0°Cy, oY)

= Yagy, vci\e%_t,xg.

=> O\ m ‘{tj% =313 . )
1) 3’
n>3
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