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PARTI

REPRESENTATIONTHEORY

Do 3 of the following 4 problems

R1 Let G be a non abelian group of order p3 with p prine. Show that G hre p2 + p - 1 coniugacy

dasses ttd p2 distinct one dimensional representations

R2 Use a representation theory argr:urent to show that every group of prime order is abelian.

R3 Let ff be a subgroup of a finite group G and let

G = HrrE * HrzH + ... + Hr,H (n : id\

be the double ff-coset decomposition of G. Set

0 - Hllul

and let

gn = {eye: f  eA(c)}

be the subalgebra of ,4(G) gmerated by the elemmts

gt  =  0 \0 ,  gz  :  0 rz0  t  -  - .  s  g r  :  0 r r0 ,

ShowthatCr iscomsrutativeilandonlyiltheactionof Gontheleftided .a(G) d ismultiplicity-free.

(Hinh Work with the Fourier trarsforrr of 0).

R.4 Suppose that every irreducible representation of a given linite group G is equivalent to a real

representation. What can you say about the nurrber of involutions oL G?.


