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1. (8 pts.) Let S = {1, 2, . . . , 10}, G = S10, and T = {1, 3, 5, 7, 9}.

(a) Find G(T ) and its order.

(b) Let H and K be any two subgroups of G. Does HK form a subgroup of G? Explain.



2. (14 pts.) Let Un = { [k] : 1 ≤ k < n and gcd(k, n) = 1 }.

(a) Show that Un is closed under the operation �.

(b) Use the Euclidean algorithm to find the inverse of [21] as the least nonnegative integer in U100.

(c) Find the order of U100.



3. (18 pts.) Let G be a group. Consider the subgroup C(x), the centralizer of x in G, and the subgroup

Z(G), the center of G.

(a) Find C(e), where e is the identity element of G.

(b) Show that if H and K are two subgroups of G, then H ∩K is a subgroup of G.

(c) For any a, b ∈ G, determine if C(a)∩C(b) is a subgroup of G. Also, show that Z(G) is a subgroup

of C(a) ∩ C(b).

(d) If xy ∈ Z(G) for all x, y ∈ G, then determine if G is an abelian group.
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