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Given a group G
,
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-
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a character of G is

a one-dint ex representation ,
a group homomorphism .

jie
X : G→ Et

EI XCg)=/ Hg is the

trivial character.
I s

XG)=sgnG) is the

sign character of Sn .



thanks ot En :
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. . , KEK )

XmCfl=3m
generator

stil
where 3 = e

Xmcxk -5,711×7=3
'm

- - .

. Xm =GmT=I



Props : If A is abelian
,f

then every irreducible complex
rep'm of A D a character

.

-1kHz
Pfe. If p :A→Anton)

D a representation, then

peg) = .BG Cnxn matrix)
and

Pch)=Bh commute .



Se p → Bg commuters
matrices
-

⇐÷÷÷%:÷ : :÷:
(⇒ let r se such an

eigenvector
.

Then
d

<D= E. v the span ofu

'' invariant . in En )



Start with Bg and

let V be an . eigemefm.
with eigenvalue X

.

Bgv -Ar

Suppose BhBg=BgBh .

Then
in

Bg$hr)=BhLBgr) -- Bhar
⇒Diet



Bgr the
←

BgcBar) - 743M£
Consider : wa f
Bn is;D.
f eigenvalueuLet
w be an eigenvector fer

Bht inside the X- eigenspace of
3 Bs

.

-



This shows that any

finite set of commute

matrices has a common

eigenvector . D

⇒
-
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Take the "

cyclic
"

nepn
of

Cn : on ¢
I

p. Cee) = ee, he

payedCen) = e ,

a.⇒
i



The following are eigenvectors
' value

e
, test - - - ten f I¥::÷÷÷: -

-

.

56,t3st -Fest
= eat zest . -+56 ,=pGK )



Example : fadedansp
p: cast, o)

'A'atQ2)

pCz) = [⑥ Y )
pco) =L '

o

o

, j r

pCztu)= [ to t'T ]

=sina.it
at - ✓Cw)



P, D
"

the " common
= f
eigenvector of [ 'o } )
1-
→
-
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Def : C) If Us>Unit
are subspaces then

✓= U
,
to . . . .①Um if HREV
-

-

f ! y=y , t - - t.hn sit. 4- Elli .
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Gren UCT

, then

a substance WEVD
called a complement of

U it claw-_T
-

-

*
Complements of subspaces abound.



fun CV
, p)

a representation and a
G - invariant UCV

,
then

i. i. a
✓= UAW as a

*

represented it Wil

aboG-ihran-ant-Tbseaerarei-p.cz) -1107)
-
U- Lei) has no invariantcomp!
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Props. If G is finite
,

then every G - invariant

subspace U C V Gr CYPD

hasaninv.am#omp6mat!Idea:-Recall that it

UCIR
"

or Ucan, then

U has the orthogonal compleat
UIErlu.ro'S ; UHku.ro)
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idea To modify the
Hermitian inner product so that

ULDG-im-aan.at .



Given (V, p) complex

representation of G.
on ¢

Create a new Hermitian
inner product

Green by arenas,yc!)

÷÷asE¥IT



¥ethdsay
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DE hh .u, h vsa
I¥¥i÷¥⑤isin

"

IITfadsusvs
§,u7=tqSbuR>#



Rink Gren UCV
invariant

, then

ut-srevku.NET
is also invariant !

Lu,r3g=o Su,gvZ
th

t =S5'u,5gDa
=C5k,D=0



Eun thon a rep .

of Cz EID
.

Pak [ logy
L

House. H
K

U -- Lei

Lei , eiz-tzke.se,> t )
te

. , -47 =/sqeeI-takeieateaieiieat.is



I
Gi,e¥sz=H2C-11=0
Claim : Le, +2g) is also

invariant . In fact,
w

Foix'aH'd
icy
*,
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Ce , testes) se, tented
= area

,

-

core : If Ae Auten)

and Ad=In
,
then As
- semi-simple !

PI : Think of the representation
of Cd green by pH=A .

=



i. 6 a

Ten A has an eigenvector
,

ie . an invariant subspace
&

A- as at N
R

Tate Ut for E-
,

- zn
Then A :#U

'T

-

So this trans . is semisimple,

IN A has
a basis of

eigenvectors .


