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QUESTION 1. Let G = (Zg, +) & (29, +)
(i) (6 points) I claim that G has three distinct subgroups of order 3. Prove it or prove me wrong. yoj X
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(ii) (2 points) Is G cyclic? explain briefly
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QUESTION 2. (i) (3 points) Let f: (Zs +) - (Z5 .) be a group homomorphism. Find f(a) for every a € Zs.
Explain briefly.
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(ii) (6 points) Let f : (Z, +) - (Zg +) be a group homomorphism such that f(1) # 0. Find the range of f and
the Kernel of f.
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QUESTION 3. (i) (4 points) I claim that G = (Z7i +)®(Z},, ) is group-isomorphic to (Zn, +) for some integer
n. If I am right, then find n and justify my claim. If I am wrong, then tell me why?
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gl gl et /(ii) tt points) Let (G, ) be a group and C(G) be the center of G. Prove that C(G) is a normal subgroup of G.
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(iii) (4 points) Let 9 be as in (ii). Assume that G/C(G) is a cyclic group. Prove that G is abelian.
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(iv) 3 points) Is (Z4,+) & (Z, +) cyclic? Explain briefly.
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QUESTION 4. (i) (4 points) Let G be a cyclic group with 27 elements. How many elements of order 27 does
G have?
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(i) (4 points) Let f : (G, *) — (G2, ) be a group homomorphism. Assume that Ker(f) = {e,}. Prove that f
is One-to-One. - <

Le abe b, sk Ha) 2 £06>. (we show o b

B . [ 17 A £le) - ¢,

= 207) 4 Play - e,
:> f(b"*a) :f‘z

= by € Kw(ﬁ)zge'§
:> 'O"Q\ﬂ =

e

)

/5 [, (/[m' e
(iii) (4Z)oints) Let G be a group with 2n elements for some integer n. Assume that

Zxactly n elements. Prove that H is a normal subgroup of G. v+ {1 a4 avtiec ot Hoadler
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