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Exercise 9.1: Let H be the subgroup of Sy generated by (1234) and (13).
Show that H is isomorphic to the dihedral group D,4. For any irreducible
representation V' € Irrg(Sy), compute the decomposition into irreducibles
of resg (V). For any irreducible representation W € Irrc(H), compute the

decomposition into irreducibles of resff(W).

Exercise 9.2: Let H be a subgroup of G of finite index and k a field of char
0. Let V' be an irreducible representation over k of H, and let

indG(V) =L ¢...¢ LY

be a decomposition of ind§ (V) into irreducible components (with L; % L;
if i # 7). Show that

n

S a? <|G/H]|

=1

Exercise 9.3: Let G be a finite group and N be a normal subgroup. Let k
be a field of char 0. For V a representation of N and W a representation of
G over k, show that

res indf (V)= € V7
g€[G/N]

ind% res? (W) = k(G/N) @, W

Exercise 9.4: Let G be a finite group and N be a normal subgroup. Let
k be a field of char 0. Let V' € Irri(G) and W € Irrg (V). Show that the
following are equivalent:

o res) (V) = W with a® = |G/N|

e V is the unique irreducible subrepresentation of ind(W) and W9 = W
for any g € G.



