
 

From last time

Co Let V be an A mod with V U Ur where
each Ui is an irred submodule LetW be any irredA mod Then dim Homa VW and dim HomaW V
both equal the number of submodules Ui sit U EW

Propt If U is an A module then dim Homa A U dim U

PI let d dim U Let a ur Ud be a basis for U Define
Qi A U by Qi r rui Then r SEA
Qi rs 6 Ui r Sui r Qi s so Clifttoma A U
We wish to show that Q Qd is a basis for Homa AU

Let 4 Homa AU Then
4 1 X u t dud for some 7 EIF

ties
Thus the Gi span Homa AU
Now suppose I did 0 for some die Then evaluating

both sides at 1 gives us Idini 0 so di 0 i
So the Qi are lin indep and hence a basis
Thus dim Homa AU dim U

Tent Suppose A U Ur where eachUi is irred
If U is any irred A module then the number of
A modules Ui with Ui EU is equal to dim U

PI By Prop 4 dim U dim Homa A U and byCor 1 to
Prop3 dim Homa AU equals the number of submods
Ui isom to U

Tm2 Let V We form a complete set of non isomorphic
irredFGmodules Then 1Gt Ii dimVi

Exampe let G be a gp of order 8 Then the possibilities for
dimensions di of irred modules are

1 1 1 1 1 1 1 1 abelian

1 1 1 1 2 nonabelian



Note
forging S ftp.yeffffebyarepn

on a

This Éed since V hasdim 1 and is called the
tree corr the trivialmodule

Silharacter
For this section assume is alg closed

Defeat f qq.essifarfqrfenof c this
the linear by

a tr pla
For repus of finite gps we take the char to be 2 G IF

Recall to A B tr A to B

trfREAII.BA CA

Def A function 2 G IF satisfying sts t SEEG
is called a dassfunctoe.comstart on conjugacyclasses

Id soygag
a chairff if is the char of

We say I is irved ifzisthecharofanirredrep.in
A character of a 1 dim repn is called a linearcha

PropI let p be the char of a repn p of G on V
Then for s t EG

i e dim V This is called the degree of V
ii lsts E

Props If V and W are isom A modules thenthey
have the same character

Idea If T V W is an isom p A End V o A EndCW

then a Top a T aEA



Propse Let IF let x be a char of G let g eG with
order m Then

Sf
sum of mᵗʰ roots of unity

PE i Let H g Then It is a cyclicgp and any
459 adanvaccines v44to 7oki tedM Ehkmods
and by the corollary to Schur's Lemma each Ui
is 1 din because It is abelian Taking uiEUi
nonzero we have a Un is a basis 13 of V
and g is is a diagonal matrix Some 9 e

for each i gui willi when each w EIC is an
mᵗʰ root of unity The trace of g B is the
of the wi

ii g s diag wi w diag w̅ uh in

IItoa.IE fI9hIE for finite

gpa.DE
sp fEmEotta9esEd aie'Ethnet froeduct
on ECG C by

f f f g

fs.PHfeat pafhagpaeandugt 0,4 bechars of G

PI 60,47 4,07 byconjsym
4197095

4970cg

f 4970 g 0,47



That fete U V be irred ICG moduleswith chars 2,4 resp

4 4 8 YET ER 4
in this

To prove this we first write a lemma and corollary

It n feed17may If figure
given by I peg To g

EE IEiFEEEE.NCorIhetplg
rig 0cg sijg and T xij Then

Tie
9 2 rigG xjkSheg

they oti.int

If thesis

PEhml.ge f1Iffzxcgxcg fz Erii9 s 5

EE 8 1

If 4 and U V then
4 4 CE.ro sjjcg 0

Thm Let V be a CCG mod with char 4 sit
V V2 Vr where each Vi is irred Let W

be an irred G mod withchar R Then44 x is an
integerequalto the number of Vi isom to W



PI let Vi be the char of Vi Then 4 4 Hr
so 4 R Eti 27 Ʃ Yi 2
But Yi are irred chars and Yi 27 1 if View
and 0 otherwise so 54 27 equals the number of
Vi isom to W

Cor 2 Let U and V te CCG mods 4 chars 2 4 resp
Then UEV iff Y

PI IF UEV then 2 4 by Sec 3.1 Prop2If U V then 4 if U and V are irred since
22,47 0 in this case but 4 2 D If U and V
are not bothirred thenthere exists an irred mod
W with char 5 that appearswith different multiplicity
in U and V Then x 5 4 so X 4

Tm3 Let x be a char of G Then x x I iff ye is irred

I BSYpptsfe.ge I but is the char of
a reducible module V Then V V Vr for
some ivred submods Vi Let Xi be thechar of Vi
Then 2 2 it Hr and so

x x Éki xD r 1

which is a contradiction

ExamIleichae Rof regular CCG module

e 161

Let gfG with g e permutationmatrix

g pg
g h h for any ff diag

entries are 0
g 0 geG1 e


