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Compact mateix Quanfum groups.
l)The quantugfz SU(2) g

M C(SU(z) a5 *(o() X I(u ‘Y:) is unifary)

Proof  SU() = 36M2(<C) g7 gt detg=1]
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where Gz = (;LU -;)
Pefine w, Y€ C(SU@)) , *(gzw)=1, X(ﬁlw)"‘"
uf—((; _5*) €EM (C (Su(z)) = C(Su@), Mz)
U <> ncl map SLRYoM,
= Y i unu+ar)/
Sup/)oge A is o unital C~a/g) Q bc A <t

a -b¥
vV = (b a’*) i unn‘ary

Exer v is unitary &> a, b, a¥ b* corwute and
(v¥v=vvi={) a¥o+ b*b =4,




B - CZ(Q)!)) Exerc = B s comum

V- Max® V¥ xeX=B  lx@l%xOl=4
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o —1
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Exer.  @b)-a, @(y)-b.

The Unigueness of Q:
C-Weler = the *-su/aa'fj of C(SOG) genen
by d)X Is dense in CSU(Z» 1

PE;E cle[—(,(])c}#o.

The a/a, of ‘continuous Juactioms on the
su(z) qroup (Briefly: the quantum SUZ)
is  Cq (SO() = SG(2) = c*(d)y ’( -qrj is

X
X ot Ulfll'fary

Obsecve : i{ G=1, then (%(SU{Z))'—E-— C(QU(Z)),

Notation A = *—a{(cj') ueM,,(A),
Define uT, w€eM, (A | (uT)U= W 5 = U
T

Observe: u*= T



l)éﬁ A eo»u[)acf matrix {,}Lamium \‘}m“,é I<
(A)A,b(> whire A is a unital C}-‘-a/g)

A A— Agy A is a unital *—houy, ué/\/ln(A)
¢t (1) U and U are invertible;

(2) A T ﬂcvw‘. loy uzj (4é¢')JéVl)

(as e unital C"ia/g)
“
(3 Alw)) =k:2| U@ Uej Vi, .

(Woronowicz (991 )

Obgerve : u' is inv &> U is iny. (because )
(uT )=t

eEﬁJ(alM'AIe G C U(V\) C/osec/ fuéarou.,b)'
A = C(G) ) MEMH(A)) u‘-J (3)___ (c,‘
J
Mn(/'\) = C(G) Mﬂ)
u <« incl map GC—?M,L
=> | ﬁeG u(g) and U(@)T are (nvertible
= U, u' ae invertible
St-Wejerr = (2) holds.
(Auig Ygyh) = wij (gh) = 2 Guchey =

= (Z “ie® MKJ)(a) h) = (C(G)) A)M) Is a
K CMQC.




Th (A,8,9) is a CMQE =>4, A) Is a CQC

f_rggf, (2),(3) — A is coass. (exer)
B=1{a€eA: axi € A(A)URA)]

lemma il R is a unital wbalg @f/l-
Proof Q, a'eB o ’—’-Z A(bd‘)(f@’fj)
et =S aGl)(ect)
I -
aa’&i =(ae f)(al@l) = 2 A({?/) (a/@{) ({®6) -
- 2 AAEY (@) (129) = ’(A(lg}-b,’()(@q’g,)

Jrk b
- aa'é & |

Lewuwo 2 u,-J-eB V:')J’.

PLootf Let Ve

? A(ui)(1e VKJ) B ki( U; @ Uy, V,U- = u,.(].@i
= WJE% a0

Lerama 3 MUEB V;)J" (simuilar to L2)

End o;f the proodfoj 774144
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VbeB Vaeld bea=(bet)(leg)c




e A (1eA)(1eA) = A(A)(1=A) =
= RB@A C AQYU®A) = A(A)lUoh)=Ag A
Siwcilerrly : AA) Aol = A, A (exer) [

E
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U’) The dejﬂmm relctions fOf C (SU(Z)) are
as follow : ug Gyo, %p* qx*o( ry=yy?
oot + (¥)=1 o(o(*fch[
(2) 3 a Uunigue uniial ¥-houn
A: G(SU0)— GLe) &, G (SUE)
St A(“U) Z“.k@’u«J

k=1

(that is, Af)=v @ -g)'RY, A(X):yaaozﬂz‘&)d/)
(3) (Q(SVE), 4, W) ke a CMQG.

rQoﬁ (1), ) exer

A
(3) Let deC, Y=g = (‘; (7)‘) (O)\ N
(exer) )



The quantum SL(2) and the
quantuwn SO(2)

SL(2) = SL (2)@) = { 361\4&(@) : det& :J}_
G: SLR) = SLQ), «@P=(§")"
SU@) ={geSLR): &(g)=9] \S
(z,’éllut(SL(Q)))‘ G 1)‘ de(e) is C-antitin,
O6LE) = OM) /(det-1) = [S06) 15 a
= Cla,b,c, d_]/(ad—bC—L) real form off}(z)
Involuction on O(SLQ)) : f*(a) = f(c@)
Exer. SL(2) =2 funital characters @(SLE)>CJ
SU(Z);?{W&M‘ *-Charaeferﬁ @(SL(Zy —9@}_
Let r: CO(SL(Z)) —> C(SU(Z))) f(f)——-flsu(z)'
(C(SU(Z))) r‘) IS a C)l—re_n\l(;{c?e oJP (O(SL(Z))

Exer. The invol on @(SL (2)) 1< w’liqu_elﬂ det’d
by af-d, b*--C.

Def GeC\fo} The al of "regu(arfumcﬁomg“ on
the quantum SLE) '{{9 the unital alg (Dq (QL(z))

qener. by G,b,c,d with reletions ab=gba,
aC=qca, cd=gdc, bd=qdb, bc=ch,
ad-da=(g-Gybc ; ad-qda=t

Exer.




Observe : if =1, then @C} (SLE) = OELE)

Exer. Suppose qelp\{o}_
(1) 3 an invol. on (9@ (SL2) uniqwzld det ’of Ia)(
o*=d, b*=-gcC
© Suppose Cfé[-'l, 1 Then d a unigue s ~houn
(%(SL(?_)) — q(g)(z)) St aesd, CHY)

(3) (Cci(SU(z))) r) ica CZeny of @7 (SL(2))




