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Representations = ref Indicible requentations Firef
: Juef Completely reducible.
Ex : All I-dim reps are

irreducible.
: ref Un of UKI) are irreps._

E: Un inef of SUK) , but V@Um not in general.

Ex: U(I) <SU/2) -> V can be considered as a rep of U(I)

leid :0) Un completely reducible/U2) : Ve= UnBUna ... 0U-n
Lem (Schur'skemmal V, Wirreps of Lie group G ,

A : V-W Ginothom .

Then : a) A = 0 or Aisomorphism
b) IFV. IWICAA - dI for some dEE .

Porfia) New A < V Grinst subspace > Next = EoJo V
A70 EoA injective. ImA CW Ginot subspace

8 ImAto Ja anA = W

=> A surjective .

b A has an eigenvale dEC

WenlA-dI) < G Ginvt Vivuep E HenSA-dI) = S03 on V
.

X …



(ief
V e-structure. T:VsV rel structure a rif

nibcriztara+ 5adny Edab,3 ¢, vaner

심

and T
'

= I .

let U = SnEV/ Tn=n] real subspace of V- > V=UBp ¢

EX . T . E' →
4

Tにuzz\ - E 、-Zz)
Then T> K-conjugation .

~Fantas with y ofSue

_
I Gisabelian ,

V complex rep ,
then dim V= 1

.

Lrf: gEG p
: G -> Aut(V) rep

· Define A : V- V
vro ply)v

Gabelionof Grinvt o
A = dg I djEC

/& Schurlemma
VEVISS, ↑flv = Agr

-> Spanlil Ginvt Sponkul = V .

Schur Lemma □

Con : G abelian. Vreal completely reducible rep_

connected

compact => V=I V...K

Trivial
P

Vi = IR" rep of 50(2)
IR3

=SOK = ( ) / ACSOLS C SOK) M = IROIRO SOKL



Im : G compact lie group . Vrep ofG V completely reducible .
Le

If Vrepof G , p :
G- Ant(V) . An inner products- , -> is G-invariant

if (plgln , plylv) = (u , r) FnivEV, FgEG .

Vreal : orthogonal rep
V complex : unitary
Prop: Vrep of G . If Vaolntse Gint inner product , then V is

completely reducible.

& Induction on dimV .
dim V = 1 : Virrep y

dim V If Virrep, oh .

Ese
, FWEV Gint

ㅇ

=> W+ Grint [C(y)v , w) = <p(y(v, p(y)p(((r)

(- .
、
.7

; (
w, β o

G-inut Ur ewe neW 7 z
So remains to show 7 G-inot inner product.
Ren : For finite groups , < - 1 -) any inner product on
huo) :dlo<plz) u , plg) u) G - int
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Im : Gcompact Lie grap = 7/mapfe(%) to f E It
with the following properties :

·S1 = 1 . f0fi0 ·Arfe + difi) = deSfe
VJad , EIR +SiS

,

fu
fa , fi((o(G)

·Soflu=Softhple6 thec

Map is called thor measure , unique
normalized left-invariant integral

_

&: fE(%6) , Gcompocto f20 E]f20 md =0 5. f = 0 .

·SofoRn = Sof the G

· Sfor = /flight = Sof

_

F : G -> H Ligapison feCPH : (folt-If
Construction of a G-invt inner product . Pick <-, -) any inner product2
Defina

Kr
,
) :

=Sgin ,g) For a


