
 

Lecture 6
G finite group 22 09 22

P G G V Vee

Character Xp G A

g tr ply
G f G al f gl flight thtU

Xp

tip Ig Ig.LI ply Hermitian inner product
on classy

Im Xp I p irrep of G form an orthonormal basis of
ache

Xu Xu
I v W

O V F W

Er irreps of G conj classes of G



Then Re Vidi di dim of Vi Vi's are the
irreps of G

Cox 161 2 di

Some simple examples

G S3 permutations of 1 2,33 31 6

Conj classes e
411,1 411231

1321

The character table

n.FI



g e 12 123

1 3 2 12 12 22 6

U I 1 I triv rep

U I 1 I sign rep
V 01 2 y o 2 1 x dimV

Suppose we don't know anything about V

Xu Xu D 2 34 22

X By 27 0xoxo o

see.gg
jzz

6Xv Xv 1

4 0 x x 0

4 22 0 y o

1 12 2 212 6 7 71



so e 1127 1231 12341 121134 154 41 246 8 6 3

U 1 1 A 1 1 trivial

U 1 1 1 1 I sign

V 3 I 0 7 1 tautological rep
V 3 1 O 1 1

W 2 0 1 0 2

24 12 12 3 d td did 13
42 6,248.1

Perm 4 2 1 D 0 XpermXpern L

Gay
Perm U V

G GLIM u e

is 9 tbh if g x x



No V1 19 1 0 1 1

malt U Vo V Xu Xun g 6 6 3 L

mult U V V Xu Xun 1,19 6 6 37 0

milt Viv V Xv Xv L 27 6 6 37 1

mult U V V L 27 6 6 3 L

Viv U O VO VOW
9 1 3 3 2



R U U 3 V 3 V 2 W

Xp 24 0 O O O

Xw XR Xu Xu Xu 3h

2 6 x 8 2
6 3 3 4 0

2 Gy 8 2 6 3 3 4
0

4 pg so

6 Gx 6 3
34 4 0



Question What is this 2 dim's up W

Where does it come from

Question What makes S special

Vy the Kleinian fourgroup
e 121134 1131624 114 1237 S Se

Et Sulu toss

Explanation S A xnixz.by

xixztxgxy FF xh xixytxa.kz



Sy acts on a 3 element set of these
polynomials

Kernel of this action is V3

Sulu S3

Explanation Rotations of a cube Se

24 rotations of a cube

4 big diagonals

Rot C IS perm of
bigdiag

Exyse this is an iso



Rot C S axes or pairs of
IS opposite faces

Si

Ker it V4 Exercise

Now for a rep P S GL W

we have a rep F S 53 G W

Kerf is V4



Malt table for reps
S G

1127 1231 12341 121134
6 8 6 3 WOW W

U 1 1 1 1 1

U 1 1 1 1 I VOV U VOV W

V 3 1 0 7 1 VOVINOVHU
V 3 1 O 1 1

W 2 0 1 O 2 OVO V'ow U

Kerk
U U v v w
U u u v w Complete this table

Y
V U Vtv'ow U'Overview

find V0 W
V U VAV W U UAV W

W W WOW WOW



Su Rotkule

S acts on functions on the vertices 8
edges 12

faces off 6

Decompose these reps of dim 8 12,61 into

iureps


