“The ninth, problem sef-

Wednesday, December 03, 2014
8:30 PM

1.0 Shoco Ht any growvp of Pprime order is Qﬂcl('c,.

C Hint. Gl=p ond ex9eG hat can ocg) be 2
®) Let & be acycle %mT'anA b: G —>H bea
group homoma«?hism. Show that I_'"_f is Csaclc'c.

(Hint. G= %%"" ez = In p=pg") |12}
Z.Swﬂ)ose— G s o.qrop od 1G|=6. Suﬂmse

Ha,beG st o@m=2 and ofh)=3.

@) W ob=ba, then show tht GozZ .

(it is enough to shocy b s cyelic.)

@) ab £ ba, then Show Hut ab=ba

CHink . Use G/ s o shoow

G=3}e,bb% o, ab,obt )

@i1) Show that GrS, # ab £ bo. .
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3.(1) Show that amé element o Q/Z is torsion .

(Eomple 21 +Z) = 1+Z=2)
(1) Find ocl?_‘_ Z), ond conclude |@/Z‘=d>.
® ) Oz ~ 7.
() Shoo that < b,*z b, z7 lem(b,, b,
l:P’ GCCI C_Q\ ,ID‘) = 3cc‘ Ca,, L’z.) =1.

CHik = @© %CA (a,b)=1 ‘2=> <%— +Zy= <'I+Z>

| _9cd (b, by

lemb,, by b, b,
= r ‘9|+5 b?' '?'m" some. ySeZ

b,b,

r S
= —_—— + —
b, b,
— l I I
T +Ze<—b—+z IT+Z> )

['Re_ma—rl_z_ _n Foct La o_Similac araumen‘l,' ove Con
see that Omg ‘?l’m‘{zla %enem'liecl Suloamw}:) CEP @/Z

Is oacll’c ]

4 Prove. that ZXZ/<( S ~ Z i oad only o
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%Ccl CG\'L) = :L

CHiat . @&=) Similar 1o H\eemm\)les ?reserrlxd n the lec\:we)

qive b ZxzZz —vZ st. ker c[:=<(a,£\> ond
Im C‘> — & . (How about btx_ma?_)
(:.)-) Similar arzdumcn": Os %t'ven 1) ‘H\Q ‘ec‘:ure, )

5@) Show  that an/z ~ Zn .
n

E) Ohus that 24 XZG/«D.L, 21> Zy %2, -

(it ([, > 093) (DXL, 090)
ker & = § (21%], 02141 [ xyez}
= < (L2101 » (o, [23y
L (121, )
TTo see this ea‘vw\m:‘é ) \jox Can Compare. their sizes )

6. Shooo {‘ho\".' G/Z(G) Canno{' be o non—-'l,'n'vml c.\dcht, camus?
(re. Gr/ZCG—) =<¢3°ZCG)> ik G i abelian .
= G = ij"z \ 1eZ ond zeZCG—\g A

Recall Hat ZCG—)=%'<5eGr‘ V%IGG;) %%’:3/33 )
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7 Let N=3.(), 0,236 4, 0, 3)(2,4), (1,5(2,3] .
1) Show that N _<_1_S/+ .
Ql\ Show that S"’/N ~ OS¢ . (Hint . Use ’be‘o\em 2_3
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