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Give full reasons for your answer and State clearly any Theorem you use.
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. (834242 pts.) Let nZ={na:ac€Z} for any n € Z.

(a) Show that (5Z,4+ ) is an abelian group.
(b) Is (2ZU3Z,+) a group? Explain.
(c) Let G ={A € Maya:det A=2}. Is G a group under the matrix multiplication? Explain.

. (14242 pts.) In S7:

(a) Decide whether o= (1 3 5)(2 7 4)is an even or an odd permutation.
(b) Find the cyclic decomposition of = (1 3 7)(2 3 5 7)(4 5 6).

(c) Computey=(1 3 7)(2 6 5 4)~1(1 3 7)~L.

. (341 pts.) Let S = {1,2,3,4,5,6,7,8,9,10}, G = Syo, and T = {1,7} C S.
(a) Find G(ry, which leaves T' setwise invariant, and find its order.

(b) Show that G () is not contained in Gr, that is G(7) € Gr.

. (24142 pts.) Let G be a group.

(a) Let HHK < Gand HK ={hk:h € H and k € K }. Is HK a subgroup of G? Explain.
(b) If G is abelian, compute Z(G), the center of G.

(c) If (ab)? = a?b?, for all a,b € G, then show that G must be abelian.



