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Groupalgebracoffinitegroups

Let G be a finite group of order n

Define n dim vector space Ra with

basis S f LEGS
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X y iff KLEG xp yes

y I Xf ft 248 f I XD tyg f

I 22 81 f
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XT Jeff gEythi h IIE yh gh
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Ra is a group ring group algebra
EEG



Recall regular rep CoxG action on G

18 82 I Lift Rift's
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LEET 3 81481 I g

Lh x 18 X hg

Rhi x 181 xTgh

define Cx Yo X Lady Chi Rih unitary

Lax Lay thts y th's If ex y

previously84181 9
t 4 1 h8g8hgo otherwise

h g ha f 1 h hg f I
h L

111 0 otherwise
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in group algebra the groupelements can be

thought both as operators vectors

The basis for Lacan
A SECi

Sci
o otherwise

Ii FeedL 8 If
thee Ih Ight E

center.ZEECGD
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completely reducible rep v ti w

P a projector on to W V W Wt

U x ERG x wt wt we W Went

g Px Sjw Pay Pg x
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Px 3gxh Prez ftp.gpe
I

W Exe XERE Rae

Te e idempotent

W is irreducible e e primitive idempotent
cannot be written as

e e tea Lei to

s tei e

e ez eze o

Istherenelationbetweenff's

am

I H TCG O

Up eigenvectors of H span an invariant

subspace W of Ea

H Yp EmYM



H Tk Hyp Enter KLEG

VI WI
WM is still reducible there is degeneracy

find another operator that commutes
with Thf

Until one finds all irreps

Fustructiontcharacertaf

reduction of representations find all irreps

This is an idea explored systematically

by 94 E 18 1

CFigHI EMET B 8271 1984

t t Mike the r

physicists I2nd ed

1 World scientific 20021
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teafnitegrofbupw.fr
conjugacy classes I Ci i i r

it Ci Mi

Correspondingly there are r irreps UM

and characters Xu

Consider the class operators

a panEci 2 CECE

some

É ca

Vij I Ci Cj D

closed I_É
For a given G Ci Cif are easily computed

i8g E T C JjkEck
É



I defines an eigen problem defined on

orthogonal basis

Cdc Son Ta 8,1 deck
Sjk

Suppose for di we find its eigenvectors song

dicomp 4910 O
i

I I pram Nico'd's

pV 2y8µu0 an E4

Define P ai 0

And Ci It tip is linear combination

ÉÉ operators onto irreps



observations

Ci restricted to an irrep UM

g
CI ti fun

Xp Ci'T gym Mi X EG

i
Tal Emillistisof
Ta E mini Xt Eprlf
ME cat it

na II

Now try to diagonalize all Ci's

TjXp Cis FixMEG71 É Cif Xpccaa



To keep track of different Ci's introduce

auxilary variables y i t o

LHS IF Mim Xm Eci Xp Eg y 2414 Y I 4

Yi mi thatCi

RHS ENnÉ CifMKXy Ich Y NME Lt4k
Lyk FCity

É Itt
Solving L X1 4 0

AM I É Mi XiuCecil y

via the orthogonal realation of Xm's

n t J



Example G S

53 E L2 137 123 123 1132

Classoperator

C E

C 12 13 231

Cz 1231 11327

Clase multiplication table

Hitt
Cz's 3 Cz's 3

CE 2

y ya y
h

zyr y't y 18
2y3 aye yity

dat y't 3y ay

Ab Y Jy z y
Nc y't oyz y



AM I É MiXiuCee y

iXb Nb 1 1 1
Nb I

not 2

13 362J 2242313

It 1 I 1

1 1 1 1

2 2 o 1

Cz is already a 050 by itself


