
Lecturer 5-I Recap : Schur's Lemma of we have a

grong G, and two irreducible representations
firegs) P: 6- UV

&iGt UrVe

then if we have a learnay A:V,-Ve
such that Ap

,
19) = P219/

then :
&A =0

② & = 22 , Ars invertible , and in a
basis where

, 2 , A =X Id

[A = XU Unsa unters Changeof bas



Character of a representation Xe
:

6 + $

X-19) = +(153))
① Characters are invariant under conjugation :

Xe199,9) = Xe19 "Class functions"

& , * = Yes Ye , Ye

& If Diz , then Ne, Ne
I

+2 ,50 = 25g)



⑩ * =XeX
Suppose &: 6 - UK

RiG + Urk) are Irreps

and A be any may AiV-V2

then As=[Peg/Ad satisfiesC9-6
-

959A6 = As is

gf:As: A



= 199Ag
9't6

let g" = gg-l 99b-= (gg-y 94-
= EPrg"Aplg"g
g"e6

" Args
-Asig



so by Schur's kemmen
,
either zAs

or 2,=P2 , Ag = x16

lets apply this when A = Eij ij-th
· co eEit Sinbir je

[EislergYEij s)(



" List2015)
u

"urgiy Leari. Dete
XSp =

2

so lets find when Pe

trits) : [2Ziets
&

/See
is



~Masiu formula""
[1513)Pe

:

161= Hof
= [P1/E)/: elements. G

·-Wonderful orthogonality geg
Heorem
"Schwerthognalt=s8ij= 1618 :j

= Xtr(srpf
↑ Relations"

-> X dim
,

·Geis Esse



If we sel & :: :j and surever

SelsYes) : Seiten, 2

as */Xe,3) : Esse
If

<Keen-Characters for res are or the normal
under this iner product



lets
say =, P,& . -

-

P
,, z ,-- are fregs

Xe= x +x
,
42 +kzt ...

[XeXe= <XenNeseYereNe
-Xen --

=2

<XezXe : I
<XiXp=1...



Xe Embel; Nesregs:

n = [Xr:,Xe
multiplicity of : in the

decomposition of

Example : The grony 2
from HWI

D : =, Ge ,Guys bee
point grang 222



Defining Matrix representat e
i & &/f
-- &evE): di Pr/Cy : Loo·

Pre : je Pre : je
f Ne ↳
⑱ all Matrics dragonal multiplication is commutative

abergrowg



abelvan song 99 ,9 ggig, 9 ,
↓

every element
is its own

conjugacy class

Constructing the Character table
I G, Cy Ce
-

A t 1 I T Pr = B,3S I -

B
, 14

- 1
-1

B T - I
-I

I
3. 1 -5

-11



for Ib representations, the
characters are

the representation matrices


