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p rep of hie group
G on (finite- dim)vector space/IR on 4.
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Today : Characters.

&ef: The character Ar of Vis : Xv : G - #F

g ∞tug). = t ~ (plg))

, rep of U (z) nEE[ t = eeUK) Xult = t"

&hop:· Xr : G - If smorth function ·Xv(e) = Tr, id = dim
V

·Archgh) ==tv/8 ·VIW # &v = XW

· Xvow =Ar + Xw ·Xrow = XrXw

· Xvx(y =Xv(j4 · If Vunitaro orthogonal :

Prof: See 46 Sheet . E
tv . (g) ← Z. /g) .
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E: Un rep of U(2) = ((2000001] a sUcas
Vn = Un ④ U
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Let V = SveViplyv = v YgeG]
모

Ep: V
*
= (SwIwev] forGy

letW- { a pylw lwer }subspacenf w
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↑ Ih)plyw(hlgwlhgwle
plk)lineer left-inut

so WCVG
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Converely, if v e vo , S flylv =Sv = (c)= ie
Lem : G compact dimVO = S Xv (g)
_

Prof: Define p
: Ver

&G
projection ondo V

G

vragfope) /

telp· Dec 12 ↑2) = Eco Fri8
Er lineav □

Jef : V ,
W reps of G . Homa(VW) : = 56 - inthom Vow]

=(How /V ,wil
G

Thu: G compact , V .Wrep
<Xr . Xw) := SErtw = din How,N .

W/

ㄱ



Proof : Hor /V,w = V
*
0 W 모

Previous Lemma - dim Homc(VW) = din /VQWIG

act :
=Strow =trex-X

G comy
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· If VW : <XviXw) = 0
二くtい心

V .
Wirredüble

· tr
= Xw =

V=w

。 < XV , xv> - LifIF= C , SAv 、 Zv> 2 Iif IF= IR

Prof : Schur's Lemma.
En

Th Gcompact V , Wrap tr =Xwe V
=W
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Prof : V completely irreducible V=VV,
irreducible
distinct

tv ={nit☆ 上 w = ·9 Vm
-Ʃm. tv. ni = (Xv ,Xri)

에
<xwitri) = mi

Rem : Familiar from finite groups /which are examples of compact his groups) . It_

Im : Get . V,W irreducible
rep

with G-invt inner products (, .bit
Define for vy ue EV , weinzeh
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Then & V W => F= 0

6) V = W ,
/4 - FIve

,
V

,
we , Wa) = (Ve ,Weir <V2 , Wa)v
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dimV

Lef: V unitary/orthogonal rep of G
Gre .. -- Un] unitary/ othonormal basis of V

-> define matrix crefficients :

Pij :
-If

gr(p(y) Vi , Vi)
ImVirednet/ the pij are L-orthogonal functions on G.
Proof of Thm : Skip Juse Schur's Cemmal

. E

Ex : G = U(2) = St matrix weff : eino neZ
ー

= Matrix creff for a complete outhogonal basis for L2(54)
(Forrier series).

Im [Peter-Weyl] G compact hie groupへ
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(a) ≈ ④ V ⑤ V*
[Without proof]
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