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Aufgabe 13.1. (242) Let G = Dy, the dihedral group of symmetries of a square. We have
G =1{l,0,0% 0% 1,70,70% 70°}
where o is a rotation by angle 7/2 and 7 is a reflection. The conjugacy classes are

1 {0,071}, {0}, {r. 7%, {ro, 707,
(i) Let N = {1,0?}, a normal subgroup of G. Using the isomorphism between G/N and
Klein’s four group V, find four characters of degree 1 of G.

(ii) By decomposing the regular representation (or otherwise) find the fifth irreducible cha-
racter of G.

Aufgabe 13.2. (4) Let 7 € S, be a permutation whose decomposition as a product of
disjoint cycles involves a; cycles of length ¢ for each 1 < ¢ < n. Show that the conjugacy

class of 7 has
n!

lara2 a1!a2! ce

elements.

Aufgabe 13.3. (1+1+1+1) Let G = S5, the symmetric group of degree 5. Let C be the tri-
vial representation, S the sign representation and V' the natural permutation representation.
Their characters x1, x2 and ¢ are as follows:

g |1 (12) (12)(34) (123) (123)(45) (1234) (12345)

n; |1 10 15 20 20 30 24
x1|1 1 1 1 1 1 1
x2|1 -1 1 1 —1 —1 1
|5 3 1 2 0 1 0

(i) Show that ¢y = ¢ — x1 is a character, and that it is irreducible.

(ii) Find the characters v, and 1), corresponding to T%(W), and T?*(W),, where W is the
representation corresponding to 1. (Use Aufgabe 12.4.)

(iii) Show that 1, is an irreducible character.

(iv) Show that & = 1 — x1 — ¢ is a character, and that it is irreducible.

Aufgabe 13.4. (4) Complete the character table of S;.



