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Question 1. Let G = C; x C4 x Cs, where C,, denotes the cyclic group of order n. Calculate
all the irreducible representations of G.

Question 2. Construct two non-isomorphic non-faithful irreducible representation of the re-
stricted wreath product S; ¢ C,.

Question 3. Let G be a group and H a subgroup of G. Show that any irreducible representation
of G is contained in some induced irreducible representation of H.

Question 4. Let G = C, = (g|g"™ = 1) and consider the map p : G — GL,(F,) given by:

T g
gH(O 1).

Check that this defines a representation of G, and show that Maschke’s Theorem fails for the
1-dimensional subspace of I, fixed by p.

Question 5. Let G be a finite group.

a) Show that for any irreducible representation p of G with character x, the set

ker(x) :={g € G [ x(g) = x(1)}
is a normal subgroup of G;

b) Show that each normal subgroup N < G is the intersection of subgroups of the form ker(x),
where X is the character of an irreducible representation.

Question 6. Let G be a finite group, X be a finite set on which G acts, p denote the correspond-
ing permutation representation and ¥ the corresponding character. For every g € G show that
x(g) is the number of elements of X fixed by g.
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