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Group-A

Problems for submission.

(1) Let G be a group. If H is a subgroup of G and N is a normal subgroup of
G, show that H ∩N is a normal subgroup of H. Also show that NH is a
subgroup of G.

(2) Prove that the center of a group is always a normal subgroup.

(3) Prove that a group of order 9 is abelian.

(4) Let f : G1 → G2 be a group homomorphism. Suppose G1 is abelian (cyclic)
show that Im(f) is also abelian (cyclic).

(5) Let G be the group of order 9 generated by elements a, b where a3 = b3 = e.
Find all automorphisms of G.

(6) Find all group homomorphisms from Z10 → U15.

Group-B

You don’t need to submit the following problems. You are encourage to
discuss your solution with tutors.

(1) If p is a prime number, prove that any group G of order 2p must have a
subgroup of order p, and that this subgroup is normal in G.

(2) Find all group homomorphisms from Z10 → S6.

(3) Find all group homomorphisms from S3 → U15.

(4) Find all group homomorphisms from mZ→ nZ.

(5) Find all group homomorphisms from Zm → Zn.

(6) If G is an abelian group and n a positive integer, show that φ : G → G
defined by g 7→ gn is a group homomorphism.

(7) Find all automorphisms of U5, U20, S3,Z10.
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(8) Let H ⊂ G be a subgroup. Suppose that for any a ∈ G there exists b ∈ G
such that aH = Hb. Show that H is normal in G.

(9) Let G1, G2 are two groups. Can you give a group structure on the set of
all group homomorphism from G1 to G2. Try if G1 or G2 abelian group.


