(A, A) = coe  heS(A)
_D_e}f h ic o Haar cate &= YwcA* (W>0)
wWeh =hew = w(1)h

Thm  h exists and is unigue.

Lemma 2 he S(A), wieh* o<v<wd

If Wxh=hxw =wlh, then V+h=hs0=0@)h
Mf (\)*h:\?mh) We may ascume wl(t)-1
ViehA let cb)-c=(loh)abe A
Sublewwa ! ¥ feA* (1o fxh)ab =(ief)Ac.
Proof . exer [coass.of A)

§u£lemwa2 Vih =V h <>

Vabcd (a@)(AC-co)EKer(hew) (1)

Proot. Vih=v()h =
c=> haixh -vi)heh on (As)AR)CARA

(dense)

(VW) heh)(az1)ab) = V(1) h (1eh) ((aet)Ab) =
=0l)h(a (eh)(ab)) = ADh(ac) =(hed)acss) (2)
(h@d¥h)((can)pb) = h(1eh)((ac() Ab)

= h(a. (rm*h)(ab))(;} h(a (1ew(ac)




= h (l@l))((a@J)Ac) —;(A@O)((a@()zkc) (3)
Hence Vkh=V({)h &= @)=(3) =
e=> () (AC - cel) € Ker (hd) [

et Lh@\) ‘-'—“-i UE A@*A : (h@ﬂ)(u*u)=0}
— fuche, A : (hev) (=0 e ARA)

Sublenuwad TIf VheA Ac-ce! € Lppw,
then (1) holds

Proof. 02V<€ W = Lpgus C L pgyC Ker (hew);
Lh@u) I'S Q (Q:ff IE{QQIﬂf A@*A [:l

End of Proof ef hZ
(hew)((ac-coi) (Ac-co1) =
= (hew)(A(c*) _g:/,@mgéc@mcl

(o) (o) H(hew)(eer)
e %
o, = h(c*c)
, =(h*wW)(c*c) =/4(c*c)=-u{,,.
4, = h(tew)((ce)ac)=h(Hlew)ac

~ h (X (dewhab) = h (c*(leh)Ab)-«

— C
= AC-C®( € Lhew 1

)&



Com)brec entations of CRES

No{‘ajﬁ_{l E)F =—fin—cfiwt Vecgf)aces_
L(E,F) = Homg (£,F);  L(E)=L(EE)
The <tandard *FDA on E = the 'fO/) ﬁe,ner‘ ny Q horm

GL(E) = fmve(h ble T€L(E)J C L(E (1§ & fof
group
24 G = top group A representedion of 6 on £
is a cont hom 7: G —GL(E)

_D_ejf_ szpcf Hi/b.space) T= Fe/)_ of GContH

T (¢ un fary L=> 7T(><) IS uni%ary Vxec&

_f (T; Et) and (wr2 2,) {d reps ofG

A morj)hcsm (mferfwmmq ma/;) W1, (S
a lin T E—%E st T?T,(sc) T,6) T Vxe G

Hom (I‘ ‘ﬂz)-{moffhlsmg /l,——b?l'zi =#OWI (E_{ Ez_)

quﬂw of comp groubs (cnd oj’ CQRGs ! )
+(3) Basic Haeor‘y
@ Peter- Weyl theory

«(3) Tannaka-Krein theory




Notation A, B =unital a/gv
1, : BeA = ARARA

I,2 A@Q — beaed |
L,: - 4——>6®{®a

¢ UcB®A U,=I,(U): Uz=TI;3(U)
( feq»numbermq notati on)

(A, A) - CQRG | L - fc’ vec. space

Def /A C’Dfeﬁfﬁ@n'fm‘lom gf@\ A) on £ is an

invertible U€E LE)RA <.t
(1e0)(U) = U, U, in LE)RARA)

H=fd Hilb Space, note: L) =BWH) is a Cfai?

M A corz/b UDJPA on H ig um’»‘ary >
<=2 VU is & unitary elem of hHQA
Examf/e/exen A = C(G))' Gzcom/& group
LE)eA = C(e LE))

An invertible UGL(E)@)A IS a cont ma/b
U:G — GL(E)

L(E)e(lgA) = C(C<C, L(E))
[(feA)(U)](x,9) = Ubsy) 5 U, y)-UG)




Uty =TUly). Hence
(UoA) U=0,0, <= Vi 7) - U&)ULY) v,y

114 reps of G} = 1{{d corepe of C(G))
U U

{ unitary feps} b { undtary core/bs}

()

E)F:fd_ vec spaces, A= wnifal afg
Observe: L(E,F)@A = [(E FaA)=
= How, (EeA, FOA)
T®a > (v > T()ea) ;
S > (vear>Sh)a)
Ue LE)RA <> (AU? E->Feh)es
<= (U: EgA —> EA)
Exaple. A=C6)  LE)oA=CG,LE)

(exer) EQA=C(6E)
AjiE— C(G)E)) (Auv)(x)——-U(x)v.

Ui CEE) > CEE) ; (UF)-UMSK



Exer (A,A)=CQE ; E-{d vec.Space,
U€E LE)@A. Then A&A)U)= (), U,

«c=> [ LY Fad
Ao \I/ \I/ A L& { A Commutes

FoA — Felie,A)
JE@»A

l)_e:.f (A)A):CQG)‘ U)V=fc/. coreps of@)A)
on E)F) rQSP.

A mo:;b/u'gm from U +to V ( intertwining mgp)
is a in T:E—>F ot S

(Te)U = V(Te1) in Hom,(EeA, FoA)

Eqmva(emﬂa( - E Av > F® A
*T" \LT@i Compuutes

Exawbple: A - C(G)
[Get)d ,w16)-T(U6w)  (exer)
[A,/TW] ()= Vx)Tw.

T is & morph of coreps <> T is on mothh.of reps
Hence (D) és an I'Svﬁl\or,&/u'sm Bf cafeﬁfm'e{ /



(A, A)= CQG; E={d vec space;;
(et,~-.,€n) - basic of E)-

LEY*M, 5 LE)RASM A ~M,(4)

VeLEXRA < u=(uU)€MnG‘l)_

Exer. Uic a corep &= U IS inyertible,
and AWJ = %M""@u‘ﬂ' Vo) &

%{- A meadrix cm_"gb. (feg/)) G unitary mectrix
M) IS Qn fm/ﬁr‘h'b/e (r‘eS/). um‘v‘ary) MGM,,(A)
Sm’:i.ﬁ]@yina &)

Examb/e (A A, UW=CMRQG. =>y is a
mm‘nx core/5 (the Jundanentsl corep of A )




