LECTURE I = QUANTUM SDRD

" 0((5 [~|,|] \ o4
. FOR  H - HILBERT SPACE AMD & ye B(H)
THAT  (&,¥) SATISRY  Sp@) RELATIONS  |F
LY = 9 X2
=T E" (%¥ = q¥a)
Kte ot XY=
AR A Sl
* F:= FREE «-ALGERRA GENERATEDN BY S9MBOLs

. FOR ae€ & WE LET

lall <= sop T
/’_EV/(T
OVER AlL *- HomomoprHisus T : F = B(H)

(H - HILBERT SFHLE) SUCH THAT
(v, 76) ) SAsFY  su() REUTIoMS

FALT: |- s A C*- SEM(NoRM ON &

ExeRCISE : Lg,&) SATISFY S‘iu{?_) REILATIONS |FF

(‘* “7%‘-) eM, & B(H) = BHeH)
¥ o oaf

K UN\‘TA-EV_

EXERCISE:  FOR AVY «€e ¥ lall & FIMTE.

wE SAY
o, Y, 4
UnIT



~ @

A e COMPLETiO'\J OF 'j' ;
{l lali=0§
For ANT  PAHR (L ¥) 0OF OPERFTIRS ON A HILBERT
SPACE H  SucH  THAT (&, ) SATISFY S?u(z)
RELATIONS  THERE 18 A UNIGUE m e Rep(AH)
SUH  THAT . .

) = % Tlyx)=Y
EXAmMPLE OF 4 REPRESESnTATION 0F A

e H - HILRERY Seace w1 TH ONB (em,k)méz;
ke Z

it

-7 e

"

. Tf(nl-) eM’_ Ml i

wl%) Sop= 9

a2 |

THIS  REPRESENTATION 18 FAITHFUL SO WE MAY

REGARD A AS  EMBeddEn  INTO B(H).



L]

MATRICESY
" *
ol - x"m:\ Moo -g46%
( &4 ¥ . AND
¥ 8 A il ] Hoy A&

ARE  UNITARY S0 TaE[R PRODUCT

(dhtm-‘}‘é*s}( -cv‘S*@ o o C}d@ K*)
Aoy o 0¥ Ot - g Xo¥"

1S UNVTARY.

THEREFoRE 3! UMITAL - HOMOMORPHISM

E

A:A —> ApA

SUGY  THAY
Ald) = 2B - CLX*&Y

A(B)= Yoo+ L"8Y

NOTICE THAT For

U
We  HAVE
- U= U u
) %= My,

WHERE

I

5& Sl Xl

XERCISE LidAe A): A= (A@’f”{A)“A

ASSUME WE  H4VE veEM, ®wA 7
(dyo A)v=v; v,
WHERE

v“@’ll o vm@/“
Vi = : . y Vg =

v, ol -~ v, e

3

el ~yxted ) ( Ao« ~4 lok*
W = ] ,ul:
| (}'s A®*

ﬂ'wh B

sy, - -

(f, “f) €M, (=N, BA

).

viv=wt = 1

A ov,,

4' @v‘hn

AND



- WE  HAve (Ghoa)v)v,"=v, LE.
AW - Al [Nev, - Asy, el - v, o

A(vﬂ\l\ . A(Vun) 4‘@\(‘:‘ o ’“@ Vm:: \f‘\'\l @4" o 2 V“Mﬁi’ ’ﬂ
O

v, ® A = ; A(vkp) (4I@ VL:)

QUESTIoN = ARE THERE Many SUCH MATRICES V?

o TAKE ve M, ® A

UNITARY
weM @A
Wi TH

(\;LH“@A) V=V, , (.‘JMM@A)M =W, b, -

V:g—mt@a‘k ) "< %w’f-@ak@ﬂ' VZ:kZW'k@Af@a'L

L

_ _ ‘ o o 1@ b
N"Z m{,@l’t) Nlﬂtzrnt@kﬁ.@/n! 'W'J_ZM‘&) 2
L

DEFINE

VO = Z %K@ML@akEL c MM@MM@A = N ®A

M.m
kL

NOTE  TH4T vV &w LS UNITTARY REC4AUSE

\f@w-‘-(%WKQ/II@CLL)(Z?I@M!@Q)

A A

\ 7

UNITARY
EXERCisE . PROVE  THAY

({JM“M@A) (vow) = (v an)] (v ®w)2 )



TAKE o —q)
u= (h’ i ) S M?_® A
AND - PUT
& ok —1«1}5 "“]',75 & ";’1‘6’3{ \
, th d..,‘Lt s F(-Y s K“'{i
UOU=y = i ! ‘ € MHEA
¥ & —1Yk" oo -TE‘ )
FE yas oLy sl |
D2 x ®2
4 ol W -9 ¥ u
W =2 UuOU®u = L ) e M eA
<K U-@l ot M@‘2 8

ANY  MONOMIAL  IN o, %, 0% % 1S A MATRIK  ELEMENT

oF SomE &

CorOLLARY . spam | Ala) (Meb) Iq,b&fﬂ ls DENSE IN AGA.

PROOF : AE CALL That IF veM @A 1S UNMTARY AND
(cclm@ A)v= v, V,
HEN v ol € spaw b AL (Med) | abed]
S0 VoceA
v, @c € s,om{d(u.)(d]@h)]a.he/‘r},

v AN BE ANY MokomigL In THE GENEGRATORS OF A,

et

SO FOR ANY x IN THE Q)EM@) x-ALGERRA GENERATED
BY x, ¥ AND AWy ceA

x&c € SPM\{A(«) [4]@5) l a,l,e/i,}_ 3

FACT:  cpam { (ao)A(L) labeAl 18 OENSE N A

(simimg FRDGF)



TMEORE A, (S-L. wWorONOWIC2, A. VAN DAELE):

LET A BE A UMITAL (M- ALCERRA, A A —>A64 A UNTAL
* — HOMO MORPHISM SUCH  THAT
(Awid) 24 = (idoA)-A.
A ssumE THAT
spom {8 (eb) labed S AUD  spam] (o) A(L) | a,beA]
ARE DENSE IN A®A.

THEN THERE EXisTS A UNIQuE STAE L onv A

S0CH  THAT  (ide ) Al) < h ()4
_ VeaeA
(ho id) Ala) = h ()
* IN OUR  CasE WE  MAVE
20
[\La\: (]—5!1) Z 1?"" (Q,h,o ’ m(a) (),M'O)

v(“—‘) eM.k = “I 'l -12“ e 1|-l||(

(ve Z,, ke Z)

M

T (¥) €, = 9" €

“I k+i

EKE&CDE- DEFINT 5 L& k=0
[

of = s 4=k
() k<O
@ cpan {1 FC)T| LeZ, mmeZ, § s DENSE N A

B 2
(&) Wy G®)™) = 5,4, S ""”‘"‘"511 :

mon ey



THERE  ExisTs A UNfQUE  OARRCIER e A — €
sutH  THAT [ dg e)eA= id= (edid)rA

LET A =spam Lo ¥ | e Z, mune 2, } < fl-
THEN A 1¢ A DENSE  UNITAL x- SUuBALGLE BRA OF A
(A 15 THE *-AL(EBRA GENERMTED BY « AND Y)
THERE EXISTs A UN@us GNEAR AT -MULTI PLIATIVE

W A—> A
St THAT
W)= of @ () = o,
XLX\=- "15’) }2(‘5*):—-1"}5*'
WE  HAVE

(;OLMI@ ) u= u' (=u).

For m e gN LET TM: {"‘\n!—mq-f, -.-,4‘}-
= z wo e ¢} -k
forR ke T, DEFINE <, = PR C°L) Rl
\TY CAN  RE SMOLIN THAT

Alx Y= 2 % Bw,

led,,
For U NG QUE Wiy c A (i,ke_l_m ) .

WE HAVE  THE (2 x(2as))  MATRIX

-_—

AND

@



LECTURE 1T . COMPACT  QUANTUM G ROUPS

AND

REPRE SENTATION  THEORY

DESINITION ; A CoMpPACT  QUANTUM  GROLP (s

A opair (A A)  Sutw TRAT
A 1S A UNITAL  C*- ALGEARA
AA = AgA Is A& UNITAL ¥ - HOMOMORPH(SM
AND s (Ae) A= (ided)-A
spam {A() (ol | o b €4 ]

%AP\E‘, DEnNSE IN A®A.
spam | (a@) A(L) Ja,LEA]

EXAMPLES . (1) SLE)
2) G- CoMPACT  GRovp
A= C(6)
A: CLE) —> dlb)e Co) = clexG)
- fecl6), Al)e C(6<6)
(A(D) () = § (xy)

EXERCISE = CHECk THAT
spom { Al (a0g) | $.9€ CC6) |

| ]IAQE DEMsE IV C(6x6)
srom { (o) 4(4) | 43 € CC6) ]

(3) " — DISCRETE  Grovr,  A:= CY(r)
e CrcpA 3 A A—>A04
Aly) = YeoX (xel").



FAcr . LET (A,4) BE A ComPACT  QUANTUM  GROUP
WiTH A - CommuTATIVE . THEN THERE g
b ComeacT SPa&CE G AND A COMTINUYOUS
P GxbG — G SUCH  THAT
A= CCe
AW () = F k)
avd  (ExeecicE)

© Al ) = Al 2) Y onee G
. For xy € G

o e st] = o]
I: }Z /thfx):/n[g!y) ] =N [X:\/]-

EXERCISE. A ComPACT TOPILOGIcAL SEMIGROUVP W1 TH

CAMCELL ATigN PROPERTIES 1S A TOPoLo GiCAL  GROUP.

THE OREM (S.L_ WORONOWIL2 — A. VAN MELE)-‘

LET (4,4) RBE A ComracT BUANTUM GRouP . THEN  THERE

EX{STS A4 UNTQUE STATE h ON A SUCH THAT
(dew) Al) = W)l = (heid) 4() V ach.

DEFINITION THis  STATE h Is THE  HAAR  MEASURE

oF (4, 4).

C 1 A= CCe) Ten  h(3)= [#0dx  (har mpssuee)

G

- A= (M) THEn kla)s (G| D) S ), WRERE
A ) —= B(L(M) s THE  REcUUR  REPRESENTATION,



DEFINITION: LET (A.A) BE A Compali  QuaNTum  CROUP.

A FINITE - DIMEN S(0NAL REPRESENTATI OnJ 0OF (4!/_\‘) e @
AN INVERTIRLE MaTRiIx wve M_ ©®A
SutH  THAT (f‘lm@ Ayv= vV,
EXTRCISE : ve M.®A | v-_(v - h ) 'S A4 REMRE SENATION
o :
oF (A, AY  IFE D
o vy INVE RY1aLE
AND ~
* Alv,) = ZVW@VH, bil=1,. .
p=
* M. ®A Is A «- ALGERRA (cﬂﬂrwe(&w\)
. e Sav  THAT A REPRE SENTATION veM_ o4
(S UMTAey IF v y=wy =1 (* 4‘,\1“@ AIA)'
FAcT: |F A=C(6) T™EN veM, A= C(6,M,)
IC 4 REPRZSENTATION OF (A, 4) IFF
ve CCG M)
HAS RANGE IN  THE soT OF INVERTIBLE MATRICES
AND s () vy = vixy) FoR ALL x,ve G.
FACT IF A=C*(r) AND veM_ oA IS A REPRESENTATION

aF (A,A) THEN  THERE s AN INVERTIRLE  MATRIX
C’EMM(@ AND ‘b’q,_..)\{,héi"" sucH  THAT

<K‘ 3 )
V= C C



THEORE M LET (A A) BE A CoMpACT QuapnTum  GRouP 4D ®
LET ve M, ®A RBE A REPRESENTATION OF (4,4),
THEN  THERE  ExisTe AN INVERNIBLE  MATRIX e M ()

SU CH THAT
(e My (T 1)

IS A UNITARY REPRE SENTATION  OF (A, 4).

PROOF: v e M, ® A IS INVERTIBCE, S0 y*v (S PosiTive
AND  INVERTIBLE . THEREFeRE  Spviv IS SCPaRa TED
Feom 0. THus v » S Foe  Somg  §>0.

M. A

LeT @G- (de W ) € M (C). w o1s POSITIVE =~ SO
Q>6(dew 1= 51,
T FoLLows  That R IS INVERTIRLE . LET T=@%
PUT w= (T@/ﬂ) v (T ’H).
LeET US CHECk THAT o 1S UMTAHRY:
wrwe T e ) Ve v (T o)

NOw
Qo4 = oW W] @ 1= (idohed) (do A (™)
= (deheid) ((v,vlﬁ” v, «2)
= (deheid) (vf viv, Vz)
= V‘[(ml@h@ h) (v,*v,)j[ v
= ui[([.‘iek)ﬁu‘u\)@/ﬂjv = Vx(@ @’Ir)v
S0 THAT

whw = (T“"@/J])((ng) (T o ’h‘) = 1



SUMVARLY Wi = (TEB/U) v (@”@'H)v’t (T@/ﬂ)_
WE  KNOW ALREADY THAT Rel=vi(Qe) v, $O
[_V‘)A@@M)v"': Qe
TAIKING INVERSES  GlVES
@MV = e
AND SO
ww® = C\‘@»u) Q'e ) (Ta 1) = Al
THE LAST THING 1O CHECKk 1S
(rc)lsa/,\)w = Qd@&) (@@AI) v Te 4())

(Te Al ) v, Vv, (T"'Gg /ﬂéafﬂ)

(Tete) v, (Totet) (Totet) v, (Tes)

- I & -1 —-1 _
= | Cemyv(r @fu)]] [ (ret)v (7 @'ﬂ)]z =w, W,

"

{f



LET ve Mo A 4D welM o4 BE REPRESENTATIONS ©

OF (A,A). THE DRECT Sym OF v AND w IS

v O)
V@Wz (D - '€ Mﬁu.‘.@’*

REPRESE MTATION  oF (A, A)  Aud

veOw S A

IF v AND 1w ARE  UNITARY THEN €O IS vew.
4 -

LET :(;: §>, THEN) P A PRODECTION AND

(P@fﬂ) (vow) = (y@w) (Pe 4[)_
* IF ueM®A 18 A UNIT#RY REPRESENTATION OF (44)
AND Pe l"\k@C\ is A PRODECTION  SUCH THAT

PoDu=vu(Ped)

IS FLCQUIVALENT TO A ODRE(T SuM  u~veéw

THEN wu
OF TWO  UMNITARY REPRESLMTATIONS

EQUIVALENCE OF REPRESCAVTAT NS -

1 INVERTigie T
(_ W~ W ) <::>( SUCH THAT (Tgaﬂ),u:w('r@lﬁ) )

DEFINITION: 4 REPRESENTATION ue M, @4 OF (44)

IS RREDUCIBLE  IF

Pe Pvaj (;NMCG_)) ( )
-_— P~ 0 v P=/ _
(e u=u(Pe A =




THeoREM (5.1, WORDNOWIC2):

@
ANY  REPRESENTATION OF 4 COUPACT QUANTUM  GROUP

S BQuUIVALENT  TO 4 DIRECT SUM OF IRREDUCIBLE
REPRE SEMTATIONS,

REMARK:  The ABOVE  THEOREmMm 1§ TRUS  AlLSs EoA

INEIMITE ~ DImENS ONAL REPRESE NTATIONS (uNfobf, STRONGLY

ConTiNUOUS ) OF COMPACT QUANTUM  GROULPS -
. (A,A:) — ComePACT QUANTUM  GROUP
e H — HILBERY SPace
o Ue M(KM ®A)  ULNITARY
((de DV =V, v,

U= UsdeM(X(He4ho4b)
Uy= (V) | deMov (oA, R(H)ehoh)

é‘(waa)# wm &l ®a .

2

FACT:  ANN  IRREDUCIRLE REPRESENTATION OF A (oMPACT

RUANTUM  GRoup 16 RINITE - DIMEAKoMAL .

THEOREM  (5.L. WoRONOWIC2):

LET (A,4) BE A CompAa QUANTUM GROUP AND LET
A BC  THE SPAN OF MaTRr|x

ELEMENTS  OF Al
(RREDUCIRLE  REFPRESCANTATIONS OF (4,A), THEN A4

IS A DENSE  UMITAL  %-SURALCEBRA OF A.

MorsovER  A(#4) & @y A AND (s, 4Q
A HOPF  x-~ALGERRA.

) s



THE PROOF oF THE [AST  THEOREM 18 BASED o~ THE
NOTION  OF THE REGULAR T

THIS covsTruCTioN)  LIES QUTSIDG THE  SCoPE  OF THESE

NOTES . LET US oMLY MEUTION TS  SmPLIFIEN

VERS (ON

ASSUME  TMAT THE  HA4AR ME4asURE  h  OF (4,4) 15
FATHFUL . THEN A EMBEBDS AS A4 DENSE supseT
oF THE GNS$ HILRERT SPACE H For h . ALSO

A< B(H). ONE (AN PROVE TH4T THE MAPPING
AQ‘[&A 2a0b — Alx) (1eb) €484

EXTENDS T0 A WNITARY  Ue B(HeH). MoRrEOVER
Ue M(R(D e4) AN

(oA =U P
RERESENTATIONS ©F S UG):

a Sﬁ%n\.’ j Tsiz {"5,‘5'1")__ ;S‘E

L. wE 2= (N;‘ )abe—r DEQ\NED RY
A(d£+k(k‘)s—k) - Z d_wf (Xx>$~:® wfk
=) Y
o wli= A
) IS A COoMrleTE  LIST  OF
{ N }Sf %Z_;.

IRREDNUCiBLE  REPRESENTATIONS OF SIU(?J
UP TO EQUIVALENCE.



LECTURE 1l - actions oF compact Quaniom crovss @

DEFIMI T ION (4A) — COMPACT QUANTUM  GRouP
B — UNITAL C*ALGERRA

AV ACTION  OF  (4,4)

ON B 1S A UNITAL
o B —> R A SUCH  THAT
(aoid)ou= (idodA)eu

spam a9 0e) | 468, ekl b uwnsE W Bos.

* - HOMOMOR O H | SAA

r

CLASSICAL CASE : AN ACTION

OF A Compact GRoup G
ON A CoMpacr SPACE X IS A

COMTINU OUS MAP
X< —> X (writeny

(,(r%) — x}> SUCH TRAT
) (x %,)31= x(g,4.) \{ﬂex,?_?eé

) xe =« \/KGX

APPLICATION  0F THE Fun cTor  C()  VIELAS
Cx) = X6 = CoO® CU6)

[y

EXERCSE - (i) IS EQUIVAIENT TO

(o id)en = (o A)en

MHERE  A: CG) —> C(6)e Clo)
(S THE STANDARD
ON C(e).

COMULTY PL] CATION



PROPOS(TION - B — UNITAL C*-ALGERPA ®

G — COMPACT Gpouf
' B —> BoC(6) UNTTAL > -HOMOMOR PH 1¢
(= ®id)o oL = (wL@A)oQ

THEN THE FOLOwWwiING  ARE  EQUIVALEMT-
(4) TMERE IS$ A Ao oF G ON B
(FE. A HoMOmOpPHisM a: G —> Avt(R) suCH THaT
Vbe®  THE mar Gt o (4) epy s ConaTiMoUOUS )

sven THAT  (w(0) (#) = 2, () bed , t€G
@) spam{ab)(Me8) | beR |, $€CL6) | 1S DENSE v BeC).
ProoE: (1) = (2)
WE  DEVTIFY  R® C(E) wiTH  C(G,B). THE M4P
g.: B%LE Cl6) > bef +— «b) (18 4) € B C(G)
EXTENDS  To A UNITA)L ¥ - HOMOMORPH(SM
d: Be C6) —> ReocC(G).
lJE HAVE For Fe BeCl6) = CL6RB)
| (EE)) = 3, (F®)  es)
THUS For  ANY  Fe C(63) WE HAVE F=a@(F),
WHERE  F(H) = . (F®). THis MEAN  TH4T &
IS oMo T g ALSO  ClBaRLY INOBGWE, SO Jehw(con
T FolLows THAT -
span 1) (108) | beB, §C(6)]
(S DEMSE IN B®& C(6) AS THE MAGE OF B@%CCG)
undDER AN AUTDO MORPH)SM .



EvaLuaTion Funcrional CG) > fi—> L) ec
THEN  d,e%= o, Y e THIS s AN AOTOON OF G

(FF THE  IDEMPOTENT ENDOMORPHIcM X, B >R
s THE IDENTITY.

ASSUME  THAT  span {o(b) (flef) 6B, £eCCEIt 1S DEMSE
IN RBR®&C(E). THEN For AMNY  LeR  THE TENSOR bedl

CAN BE  APPRD XIMATEN RY ELEmEnNTS FRoMm  THIS

SET ' e A N

bod = tim 2 ()6 4}) .

=2y t=i

APPLMIN G ide 56 7o  BOTH  £(DES GIVES

NM

b=l 23, (60) £70)
N
= Lim o, (Z %q:(e.)“))
o e =
o Rem 7, =B AND  Z.=id w

EXAMPLES  ©F  ACTToNS -

(0) Ao OF A CoMmpACT GROUP  ON A UMTAL  C™ALLERRA

(PA.RT({;uLAE. C4SE © AMiON O A COMPACT sf’ﬁ(,\‘e)



(1) FiIx meN. K= {l,.,my, G= S, PERMUTATION GRouP (@)
XxG — ¥ —  (4LMosT)  STANDAR)  ACTION.

™

THIS  GIVES  RiSE  TO AN ACTION OF  (A=C(6) A)
ON  B=C(X)E C".

LET'S L0k 4T G =S, AS THE GROUP OF PERMUTATION

MATRYCES

2 A
(a(-i') = qfi- (‘: CT] v Ll\\
Z t‘A.\"J‘ = l \7/£
§=t

THUS
C’((’) =C (Qt'i ] at]":{ar'{)l: Er:-]' ) r% %=1, Za‘l =A [“'J 1Ry, ] =0 )

SimILAR LY

C(X)J—‘ C“(ei \ i=1j"')'“) et-:el't.:et.{ VL'

THE  AcTioN 1S DE scrigep BY
v, t CX) — C(x) e C(6)

oL Le,j}: Zel‘@q;‘l- (]:-‘; ;M)..
[=1



LET US COoNSIDER A DNFFERENT C* ALGERRA
. e " 2 X - b
& — C (Cl“J' | l_l:]).,.,}““' ) ”“fj == Q”' :QL.J- . ZQI\J- = ’ﬂJ JZ C{l's' - A )
=t =1

WE HAVE A UNITAL  » ~HOMOMOR PHISM
£ B=COO 3 e > Z ¢ o € BeA,

THEOREM (S ANG):

() THERE 15 4 UNIQUE A A SApA  MAKING (A A)
A CoMPACT QRUANTUM GROUP  SUCH  THAT
o B> Rea
IS AN ACTiON  OF (4,A) ON B
@ W (¢, 4) 1S A CompACT QUANTUM  GROUP  AND
p: B —> BeC IS MU ACTION OF (¢c,A,) ON B
THEN THERE IS A UNIQUE & :R—>C SUCH THAT
Be(ided) «.
MoreovER. (Bed)eA=A.°F.

REMARK : POINT ) ABIWWE (H4RACERI2ES  THE CoMPACT

QUANTUM  GRouP (4, A)  UMIRUELY.

THEOREM (. wanGB). FOR m =123 A= C{s.). FOR amxY

A 1S NON-COMMUTATIVE  AND  diasu A=

THE  COMPACT  QUANTUM  GROUPS (4(_/_1) Mcussed  AROVE

2AC  CALLED THE  QUANTUM  PERMUTATION  GROVFS.



NOTE:  LET A8 —>@€ BE TRE FuvGionar ( Messuec”)
WHicH  MAPS  E4CH e TO =. THEN

(med) ()= m) 1 VieB

( EXERCISE :  (WECK T\1f§)_

THIS  PROPERTY (S CALLED INVAR(AVCE OF 1 WiTH

REspEer  TO & (x4 (S PROSERVED RY ).

(2) LET U% COoNSIDER R=M,(C) AnD For

g€ loi] LetT w, BE THE FONGT (0 MAL

/ab - Q'I-lila
Ba(éd)t > e € C

(;mrs 5 TME  POWERS STATE ov M, ).

PROPOSITION . B:==M, , (A 4A)= SU(2) . TheerE IS
& UNQUE  MaP V.- B—> BoA SUCH  THAT
' [ _1"“}( ‘ : M ( )___ B@A
Yo L(‘?")) - . -1 €My Ldd= :
¥ gy

MoREOVER ¥, 1S AN ACTION OF SUQR) ON B
PRESERVING  THE  POWERS STAE.



A

FEW MORE  DRETALS :
THE 3~ DIMENSIONAL  IRREDUCIRLE REPRESEMNTATION
OF 51{_)(1)
A=y O ge g X
w= | -0 ey S ¥ "
W 't ¥ g*

LET C BE TME  ('-SuBALLEBRA OF A GEVERATE
BY  MATRIX  ELEMENTS OF w' — THEN Alc)c CeC

AD WITH A < A[C e Pae (¢, A) IS

A COMPACT  QLANTUM  (GROVP,

TS s TME  QuauTum S0 Grove  (5,0().

THE  ACTIoN Y, oF sul) ON R=M, 1S REauLd
AN kcoion oF  S0(3), 1 E. W?LB)C ReC .

THEREM:  LET  (5,A,) RE A COMPACT QUANTUM  GROUP
AND LET @ My~smeD BB AN AcTion oF (DA))
ON M, PRECERVING THE PowERS ST4TE ;!

THEN TLHERE  EXiSTS A UNIQUE  DMNITAL % -HOMOMORPHSM

d. C—DN SuCq  THAT

P = (irl@ @)v v,
FACT: teT (b,Ap) BE A COMPACT QUANTUM GRouP
ACTivG ON A FIOTE- DMMENS(oNAL  CT-ALGERRA N.

THEN THER EX(sTS A FAITHFUL STATE  ON N

—

INVARTANT  FOR  THE A(CTion  OF (b.réb)_



THESREM . LET (o An) BE A CoMpaAT QUANTUM — GRoUP
ACTING  oN M

5
¢: M, —= M ed
THEN  THERE  ExieT
* gqe loI]
ONTTARY we M,
. &:C—=D, wheeg (G4 )= 400)
SVUCH  THAT

o) = (o ) (uon) Y (umu) (u'00))  VneH,.



