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1. [2]In any group G, o(ab) = o(ba), ∀ a, b ∈ G.

2. [2]Prove that subgroup of a cyclic group is cyclic. Write down the converse of

this statement. Is the converse statement true? Either prove or disprove.

3. [3]LetG be an abelian group. Suppose a, b ∈ G such that o(a) = m, o(b) = n,

resp., Show that there exists an element c ∈ G such that o(c) = lcm(m,n).

4. [3]Show that, in an abelian group, every subgroup is a normal subgroup. Is

the converse also true ? Prove or disprove the converse statement.

5. [3]Calculate the orders of each element of D8.

6. [3]Let σ := (1, 2, . . . ,m). Show that σd is also a m-cycle iff (d,m) = 1.

7. [4]Find all numbers n ∈ N such that S8 contains an element of order n.

8. [5]For each σ ∈ Sn, define

ε(σ) :=

{
+1, if σ is an even permutation.

−1, if σ is an odd permutation.

Show that ε : Sn � {±1} is a homomorphism and ker(ε) = An.
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