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1.(10 pts.) Let f = (1, 2, 4, 3) and g = (1, 3, 5, 2) be permutations.

(i) Write the product fg as a product of disjoint cycles.

(ii) Write fg in as a product of transpositions.

(iii) Is fg an odd permutation or an even permutation? Give reason.



2.(10 pts.) Suppose that G is a group and K,N are normal subgroups of G.

(i) Show that KN = {kn| k ∈ K, n ∈ N } is a subgroup of G.

(ii) Show that KN is a normal subgroup of G.

3. (10 pts.) If K and N are normal subgroups of G such that |G/N | = 5 and |G/K| = 3, then show

that x15 ∈ K ∩N for all x ∈ G.



4. (10 pts.) (i) Prove that if G = 〈a〉 is a cyclic group, then G/N is a cyclic group for any subgroup

N of G.

(ii) Give an example of a non-cyclic group G and a proper normal subgroup N of G such that G/N is a

cyclic group.

5. (10 pts.) (i)Let G be a group, a and g be elements in G. Prove that if a has order n, then gag−1

also has order n for a natural number n.

Let f = (1, 2, 3)(4, 5) and g = (2, 3, 4, 7, 8) be two permutations in the symmetric group.

(ii) Find gfg−1.

(iii) Find the order of gfg−1



6. (10 pts.) (a) Let G = {

(

a 0

0 a

)

| a ∈ R, a 6= 0 } be a group of 2 × 2 matrices under

matrix multiplication. Show that G is isomorphic to the group R − {0} (non-zero real numbers) under

multiplication of numbers.

(b) Let H = {

(

b 0

0 b

)

| b ∈ Q, b 6= 0 } be the subgroup of G isomorphic to the multiplicative

group of nonzero rationals.

Is H a normal subgroup of G? (give reason)

(c) Find the cardinality of G/H. (Give reason)


