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1. Show that Z[X]
<Xn−1>

and Z⊕ ...⊕ Z (n copies) are not isomorphic as rings.

2. a) Show that the character χ : S4 → C,

χ(g) = |Fix(g)| − 1

is an irreducable character.
b) Compute the character table of S4.

3. a) Show that there is a 1− 1 correspondence between partitions of n and
the conjugacy classes of Sn.
b) Let n = p1 + p2 + ...+ pk, 1 ≤ p1 ≤ p2 ≤ ... ≤ n, be a partition of n. Find
the size of the conjugacy class defined by this partition.

4. (Exterior and symmetric powers) a) Let π : G→ GL(V ) be a representa-
tion of G. Show that

∧2 V and S2V are invariant under the action of G.
b) Show that the characters of these represenations are given by

χ∧2
π
(g) = 1/2((χπ(g))2 − χπ(g2)),

χS2π(g) = 1/2((χπ(g))2 + χπ(g2)).

5. Without using the sum of squares formula, show directly that any irre-
ducible representation of a finite group is finite dimensional.

6. Let Ĝ denote the set of irreducible representations of a finite group G.
Show that there is a one-to-one correspondence between Ĝ×H and Ĝ× Ĥ.
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