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1. Let V be an FG-module. Prove that

V0 = {v ∈ V : vg = v for all g ∈ G}
is an FG-submodule of V .

2. Assume that F is R or C. Define ϑ : V → V by

vϑ =
1

|G|
∑
g∈G

vg.

Prove that ϑ is an FG-homomorphism and a projection of V with image equal
to V0.

3. Let G be the subgroup of S4 generated by the permutations (1 2) and (3 4). Let
V be the permutation module for G over F = C. Determine V0 (defined as in
problem 1).

4. Let G be the subgroup of S4 generated by the permutations (1 2) and (3 4), and
let V be the regular FG-module (with F = C). Determine V0.
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