
Name: Math 4580: HW 20 11/21/2023

1 Let A and B be groups, and consider the direct product G = A× B.

(a) Prove that
N = {(eA, b) ∈ A× B | b ∈ B}

is a subgroup of G, where eA is the identity element of A.

(b) Prove that N ∼= B.

(c) Prove that N E G.

(d) Prove that G/N ∼= A.
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2 Let G be a finite group, and let N E G be a normal subgroup. Let g ∈ G.

(a) Explain why the element gN in the group G/N has finite order.

(b) Prove that the order of gN in G/N divides the order of g in G.


