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1. (10 pts.) Let Sn denote the symmetric group on { 1, 2, . . . , n } for positive integer n.

(a) Compute (1 5)(2 5 3)(4 6)(2 3 5)(4 6).

(b) Find x in

(1 2 3) x (4 6 5) = (4 5 6).

(c) Show that Sn is non-abelian for n ≥ 3.

2. (10 pts.) Let G be a group with the identity e.

(a) Show that the inverse of each element in G is unique.

(b) Show that if x2 = e for every x ∈ G, then G must be abelian.

3. (10 pts.) Let G be a permutation group on a set S and let T ⊆ S.

(a) Show that G(T ), the setwise stabilizer of T , is a subgroup of G.

(b) If S = { 1, 2, . . . , 10 } and T = { 2, 3, 5 }, find G(T ) and its order.

4. (12 pts.)

(a) Show that if x is an odd integer, then x2 ≡ 1 (mod 8).

(b) Let H be a subgroup of a group G. For a, b ∈ G, let a ∼ b if and only if ab−1 ∈ H.

Show that ∼ is an equivalence relation on G.

5. (8 pts.) Let B(X) denote the family of all subsets of a nonempty set X. For any A, B ∈ B(X), define

the operation 4 by

A4B = ( A−B ) ∪ ( B −A ).

Assuming that 4 is an associative operation on B(X), show that B(X) is an abelian group with the

operation 4.


