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25 points

1. Let G be a group.

(a) Prove that Inn(G) is a normal subgroup of Aut(G).

(b) Prove that Inn(G) is isomorphic to G/Z(G), where Z(G) is the center of G.

(c) Prove that Inn(G) cannot be cyclic, unless it is trivial. (Hint: Use (b).)

2. Give an example to show that the image of a homomorphism ϕ : G→ H need not be a normal
subgroup of H.



3. Let H and K be subgroups of G.

(a) Prove KH is a subgroup of G if and only if KH = HK.

(b) Prove KH is a subgroup of G if H ⊆ NG(K).

4. Let G be a group and H ≤ G. The centralizer of H is

CG(H) = {x ∈ G | xh = hx for all h ∈ H}.

Prove that the quotient group NG(H)/CG(H) is isomorphic to a subgroup of Aut(H).


