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Abstract. Hilbert space representations of quantum SU(2) by multiplication operators on a
local chart are constructed, where the local chart is given by tensor products of square integrable
functions on a quantum disc and on the classical unit circle. The actions of generators of
quantum SU(2), generators of the opposite algebra, and noncommutative partial derivatives are
computed on a Hilbert space basis.

1. Introduction

In [4], a twisted Dirac operator for quantum SU(2) is constructed by using so-called disc
coordinates. The starting point of this construction is a representation of quantum SU(2) by
multiplication operators on the tensor product of Lo(S!') with the quantum disc algebra, where
the inner product on the latter space is defined by a positive weighted trace. The construction
of the Dirac operator uses noncommutative first order differential operators satisfying a twisted
Leibniz rule. Only this twisted Leibniz rule is needed to prove that the Dirac operator has
bounded twisted commutators with differentiable functions, thus avoiding an explicit description
of the Hilbert space actions of the involved operators.

On the other hand, an explicit description of the Hilbert space representation of the quantum
algebra of differentiable functions and the action of the Dirac operator is crucial for determining
the analytic properties of the twisted spectral triple, for instance the spectrum of the Dirac
operator, its K-homology class, its eigenvectors, and the C*-closure of the quantum algebra.
The purpose of the present work is to describe the actions of all operators occurring in [4] on a
Hilbert space basis. Unfortunately, a detailed analysis of the twisted spectral triple from [4] is
behind the scope of this paper.

2. Quantum SU(2) in disc coordinates
Let ¢ € (0,1). The coordinate ring O(SU4(2)) of quantum SU(2) is the *-algebra generated by
c and d satisfying

cd = qdc, c*d = qdc*, cc* = c*e, (1)
d*d + ¢*cc* =1, dd* + cc* = 1. (2)

Classically, i.e. ¢ = 1, the universal C*-algebra generated by ¢ and d is isomorphic to C(S?).
The universal C*-closure C(SU4(2)) of O(SU,4(2)) has been studied in [6] and [8]. Here we will
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use the fact that it is generated by the operators ¢,d € B(¢2(N) ® ¢2(Z)) given by

clen ®by) =q"en @iy, d(en @ by) =\/1— >t ep 1 @ by, (3)

where {e, }nen and {by }rez are orthonormal bases for ¢2(N) and ¢5(Z), respectively. Note that
c and d from (3) do indeed satisfy the relations (1) and (2). Moreover, the representation of
O(SU4(2)) defined by (3) is faithful.

Let u : St — S, u(el’) = e, denote the unitary generator of C(S'). On the orthonormal

basis {b := \/%eikt : k € Z} for Ly(S') = ¢5(Z), multiplication by u becomes the bilateral shift

uby, = bk+1 , keZ. (4)

Consider the bounded operators z and z* on /3(N) given by

zep i =1/1— ¢ te, 1, 2Fen i=v1—q¢e,_1. (5)
Obviously, z and z* satisfy the quantum disc relation
22—zt =1- ¢ (6)

The polynomial *-algebra generated by z and z* will be denoted by O(D,). Here and
subsequently, D := {z € C : |2] < 1} and D := {# € C : |2] < 1} stand for the open and
closed unit discs, respectively, and O(D,) will be called quantum disc algebra. As shown in [2],
the C*-closure C(Dy) of O(Dy) is isomorphic to the Toeplitz algebra. Moreover, (5) determines
the unique (up to unitary equivalence) faithful irreducible *-representation of C'(Dy), see e. g. [5].

Defining y € B(¢2(N)) by
yen:=q"e,, neN, (7)

we have

y=V1-zz*, Yz = qzy, 2y = quz”. (8)

In particular, y = /1 — 22* € C(Dy). Finally, with u, z and y given in (4), (5) and (7), the
operators ¢ and d in (3) can be written

c=y®u=+vV1-—z22*®u, d=z®1. 9)
The representation (9) corresponds to the classical parametrization
Y :D x [-m, 7] — S, U(z,t) = (2,V1 — zze),

The restriction of ¥ to the open set D x (—m, 7) defines a dense coordinate chart for S =2 SU(2)
which is compatible with the standard differential structure on S®. Moreover, the generators c
and d correspond in the classical limit ¢ — 1 to the coordinate functions

c(z,V/1 = zzel) = /1 — zze, d(z,V/1 = zze) = 2.

We call them disc coordinates because the discs 1;(D) := {1(2,t) : z € D} for fixed t € (—, 7]
correspond to the 2-dimensional symplectic leaves associated to a known Poisson group structure
on SU(2) [1].
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3. Differential calculus
One of the differential operators occurring in [4] is the classical partial derivative —i% acting on

CM(S1). On the basis vectors by, from (4), one obviously has
~iZ by, = kb, kel (10)

Our next aim is to describe noncommutative partial derivatives % and % on the quantum

disc algebra. As in [7], consider the first order differential *-calculus d : O(D,) — Q(D,) given
by Q(Dy) = dzO(Dy) + dz*O(D,) with O(D,)-bimodule structure

zdz = ¢ 2dzz, 2'dz=¢?dzz", zdz* =q2dzfz, MRt = Pdt R,

satisfying the Leibniz rule d(fg) = d(f)g + fd(g) for all f,g € O(D,). We define the partial
derivatives % and % by

d(f) =dz L (f) +d=" Z(f).  feODy).
On monomials, one gets d(2"z*F) = Z;L:_OI g Hdz k4 Ef;ol q 22 dz 2 2*k =1 therefore

—on 1—¢?¢ n _xk—1
1_qq2 2T

0 (.mn_xk\ _  —2(n—1)1—¢*" n—1_xk O (.n_*xk\ __
5 (2"2") = ¢ ( )1_qq22 P 5=(2"2") =¢

From (6), it follows that the monomials z"2z** span the linear space O(D,). Using the facts that

commutators satisfy the Leibniz rule, [z, z] = [2*,2%] = 0, ﬁ[z*,z] = y?, and y? commutes
with z and z* in the same way as dz and dz* do, one readily verifies that
() = 2=y 2 1, () ==py 2= 1), f € 0Dy). (11)

In order extend the partial derivatives to an algebra of differentiable functions, we first observe
that, by (6) and (8), each f € O(Dy) can be written

N M
F=>2"pu) + ) pn@)z™,  N,MEN, (12)
n=0 n=1

with polynomials p, in one variable. Furthermore, for all functions f € C(spec{y®}), the
formulas in (11) together with (8) give

2= —quf(yQ)z*,

N 2.2
210 = Ty 1) - fn) = L =LY
W) = @)
2 _ q2y2

2y (2 f () — F(y)2) = —

LI = ; ===V (),

where
fz) = flg°)

T — qx

Ve f(z):=

denotes the g?-difference operator and the operators f(y?) are defined by the spectral calculus of
the self-adjoint operator y2. The reason why we prefer to consider functions f = f (y?) instead
of f = f(y) is because z — 1 — zZ is a differentiable function on D but z — /1 — zZ is not.
Note that

spec(y®) = {¢*" : n € N} U {0}
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. 26y _ (o 2k+2 . 2%y _ 2 2042y _ . .
and limg_, o f(qq212,§2(g+2 ! = limyg 00 (1,1(12 fa q)2k 10 _ 1gq2 il q2k3L2 f(O)) = f'(0) if the deri-

vative of f in 0 exists. In that case, V,2¢(y?) defines a bounded operator on ¢(N). This
together with (12) motivates the following definition of an algebra of differentiable functions on
the quantum disc:

n=0

N M
FOD,) = {Zz" @)+ fn@?)z™ : M\N€EN, f; € c<1>(spec(y2))}. (13)
n=1

Observe that differentiability of f € C(M)(spec(y?)) amounts to the differentiability of f in 0
which is the only accumulation point of spec(y?). Using that f(y) € F1)(D,) if and only if
f(d*y) € FO(D,) for any k € Z, it is easily seen that F(1)(D,) is a *-algebra of bounded
operators on l2(N) containing O(D,). It follows from the (twisted) Leibniz rules

y G2 FW)] =y G 2" () + a2y TR F ()],

v PG W) =y TG ST+ F)y PG 2 f € CW(spec(y?)), ¢ € {z,2"), neEN,

that the actions of % and % given by the expressions in (11) are well defined on F()(D,).

4. Noncommutative integration
Let s denote the unilateral shift operator acting on ¢2(N) by se. = e,,+1. Using the relations

z=s\1-¢*? 2=s"V1-y% [fly)s=sflqy), s fly)=f(qy)s", (14)

where f € Loo(spec(y)) := {g : spec(y) — C : bounded}, one sees that each v € F1)(D,)
can be written ¢ = ZnN:O s"gn(y?) + Zanl g—n(y?)s™ with continuous (but not necessarily
differentiable) functions g; € C(spec(y?)). For a noncommutative integration theory on the
quantum disc, it happens to be more convenient to work with the *-algebra of bounded operators

n=0

N M
F(Dg) == {Z "gn(y) + > g-n(y)s™ : M,N€EN, g; € Loo(sp%(y))}- (15)
n=1

According to the above remark, F()(D,) C F(D,).
We follow [4,5,7] and define for a > 0

/D FD) =€ [ b= (=) Tra gy ) (16)

Since y® is a positive compact operator for all a > 0, the weighted trace fgq is a well-defined
positive functional on F(Dgy). As the trace over weighted shift operators vanishes, we have

o N M
=] (Z 5 on(v) +Zgn<y>s*”) (-3 gola")™ (17)
Dyg Dy n=0 n=1 neN

In terms of the Jackson integral fol Jw)dey = (1 —q) > ,en f(")q", the functional ff;q may be
written

« N M 1 pr N . M .
/ (Z s"gn(y) + ) g_n(y)S*”> - / / (Z " gny) + g—n(y)e‘l’“e) oy~ dgy.
Dg n=0 n=1 0 J—m n=0 n=1
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By (14), the commutation relation between y® and functions from F(D,) can be expressed
by the automorphism ¢¢ : F(D,) — F(Dy),

N M N M
o® ( > 5" gn) + > gny) s*”) =Y (a9 " gn(¥) + D g-nly) (g"s)™ (18)
n=0 n=1 n=0 n=1

Then hy® = y*o“(h) and hence, by the trace property,

/ gh = (1 = q) Tre,() (9hy®) = (1 — q) Tre, vy (0 (h)gy”) = / a“(h)g (19)
Dq Dq
for all f,g € F(Dy). Note also that

(0*(h))* = o *(h"), h € F(Dy),

where 0% denotes the inverse of o“.
Using Try, ) (s"s s** f(y)y) = 0 if k # n, one easily verifies that fDq is faithful. Therefore

«
)= [ Fo. fgerD). (20)
Dq
defines an inner product on F(Dy). Its Hilbert space closure of will be denoted by La(Dy).

5. Representations on the quantum disc
The left multiplication of O(D;) on F(D,) defines a bounded *-representation of O(D,) on
Ly(Dy) since

(xf,g) = / [fa*g=(fz"g), [r9€ F(Dy), € O(Dy).

In [4], representations of the opposite algebra O(D,)°P play also a crucial role in the definition
of the Dirac operator. Recall that the opposite algebra A°P of an algebra A is the vector space
A with the opposite multiplication a°P b°P = (ba)°P. A°P remains to be a *-algebra if A is one.
The right multiplication of O(D,) on F(Dy) defines a representation of O(D,)°? which is not a
*_representation because

(2P f.g) = [z, g) = /D Ceprg = /D " Frgot(a®) = (f.o% (@) Pg) (21)

by (19).

Our next aim is to construct an orthonormal basis for Ly(D,). To this end, we introduce the
following notation: As customary, the symbol d,,, denotes the Kronecker delta. For k € Z, let
64t : R — {0, 1} be defined by

_ 1 t=4

If a is a densely defined operator, we set
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Note that d4» is continuous on spec(y) and d4» (y) is the orthogonal projection onto the one-
dimensional subspace span{e,} C ¢2(N). For any (measurable) function f : spec(y) — C, we
have

F()ogn(y) = dgn(y) F(y) = F(a") 0gn(y)- (23)
In particular, dgm (y)dgn (y) = Omn dgn (y). Furthermore, it follows from (14) that
5042 (y) = 0qn (q7'y) s = Ot ()5, 8" 0gn(y) = 0gn (qu) 8™ = Sgn1(y) 5™ (24)

As a consequence, for all k,n € N such that n < k,
s 0 (y) = 6gnr(y)s™* =0, n(y)s* = 550 (y) = 0, (25)
since dn—(t) = 0 on spec(y). From ss* =1 — d,0(y), we get
550 (y) = (1= 00 (y)s™ 1 0gn (y) = 5™ (L = Ggn1 () 0gn (y) = 8™ 8¢ (y) (26)

as we may assume that n > k — 1 by (25). Note that s7*s#! = s#*+! does not hold in general,
for instance s#!s#~1 =1 —§.0(y) # s*°. However, from (26) and s*s = 1, we conclude that

sHsK 5 n (y) = s7 K 5n(y)  for all k,l€Z, neN. (27)

Using (20), (27), (19), (23) and (17), we compute

<5#k dgn (y)’s#l dgm (y)) = b dgn (v) stk 3#1&1’" (y) = /D sk dgm (y) dgn (v) = 1=9)q"" 0nmbpi.-
q q

(28)
The last equation is the key to constructing an orthonormal basis for La(Dy).
Proposition 1. Forn € N and k € Z such that k > —n, define
—an/2
Tk *= A= s#k5qn(y). (29)

Then {nnx : n €N, ke Z, k> —n} is an orthonormal basis for La(Dy).

Proof. Tt follows from (28) that the set defined in the proposition is orthonormal. Therefore it
only remains to show that it is complete. As Lo(D,) is the closure of F(D,), it suffices to show
that the elements s* f(y) and f(y)s** can be expanded in this basis, where f € Lo (spec(y))
and k£ € N. Since d4n(y) is the orthogonal projection onto the eigenspace corresponding to the
eigenvalue ¢" of the self-adjoint operator y, the spectral theorem gives f(y) = >, o f(¢") 0gn (y)-
Thus s*f(y) = /1 — 4 nen q®™2 f(¢™)np, and the series converges in Ly(Dy) since f is
bounded and {g®"/?},en € fo(N). Similarly, by (25),

= f(qM) 0 () s =D F(q") 5 prn(y) = VI —qa® > ¢ F(q") sk

neN neN neN

where the sequence of coefficients {g®™/2 f(¢")}nen belongs to € £5(N). O

We will now compute the actions of our noncommutative multiplication and partial
differential operators on this basis. To begin,

—an/2 —an/2 —an/2
Yink = Vigq ys #ky(S ( ) = qn+kq75#k5qn (y) = anrk"?nka (30)

#k(sqn( )_q Vi—q Vi—q
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where we used (14) in the second equality and (23) in the third. Similarly,

7an/2 7om,/2

Yk = My = L 57 0 (y)y = ¢ L 57 0 (y) = 4k (31)

Writing z = s4/1 — ¢?y?2, it follows from (30) and (27) that
—an/2 —an/2
2 = e sV = g2y s §n () = /1 — g2n+h+1) — LS (y)

=\/1— @2 htDn, (32)

and analogously, for z* = s* /1 — 12,

% 7an/2 n —an/2 _
2 Mk = s*\/1—y s#ké =1/1 — g2(n+k) qﬂ stk 15qn(y)
=/1- q2<”+k) k=1 » (33)

The actions of z°P and z*°P are calculated by applying (24), (23) and (29):

—an/2 k —an/2 k
Zopnnk:nnkzzq\/qs#én() Vl_qy _q\/i #+15 ()Vl_q2y2
_ —a(n—1)/2
=gq /2, /1 —g2n 4 #k+15n 1(y)

1—¢q
—a/2 /1 — g2n Mn—1,k+1 (34)

=q

—an/2

* * an/2
Pk = Nnk 2 :q\/ﬂ s 5 (y)s* /1 —y _q\/ﬁ sTR Lo nii(y) V1 — 2

2 —a(n+1)/2 k+1
= "2\ /1 = @2+ D) T G (y)

ERVA N E e M (35)
Note that (2°P)* = ¢~ “z*P = (07%(2*))°P as observed in (21).

By Equation (13) and the remark following it, the basis vectors 1, belong to F (1)(Dq). As
eigenvectors of the self-adjoint operator y, they also belong to the domain of the unbounded

operator y~2. We will use the formulas in (11) to compute the actions of % and % on M-
From (30), (33) and (35), it follows that

=4q

L 1ty = =Y T2 (2 ks — Mk 2T) = = 2 (2" D — 2P D)

—2(n+k)
*4/1 2otk g, g — g \/1—(] D) g1 k1) (36)

30), (32) and (34),

Further, by

—

Mk = 1=z ¥ (20 = Mk 2) = 722 ¥ (200 — 2°P k)

—2(n+k) _ _
= — o (g2 1= @O D — AT = k). (37)

To compare the representations of z and z* with the irreducible ones from (5), it is convenient
to change the basis. For n,k € N, set e, := 7, x—pn. As an immediate consequence of Propo-
sition 1, {ent : n, k € N} is an orthonormal basis for Ly(D,) and the change of basis is given by
the unitary operator

Sl

U: LQ(DQ) — L2(Dq)a Uenk = Tn,k—ns U* TInk = €n k+n -
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In the new basis, we have

Yenr = U*ynn,k—n = qk U* Mnk—n = qk Enk

Z€enk = U*Znn,k—n =YV 1- qz(k+1) U* Tnk—n+1 = \/ 1- q2(k+1) €n,k+1 5 (38)
z* €nk = U*z* Tnk—n = V 1- q2k U* nk—n—1 =V 1- q2k €nk—1 - (39)

In particular, on each Hilbert space
H,, := span{eyi : k € N} = (5(N), (40)

we recover the unique irreducible *-representations (5) of the quantum disc O(D,). Further, for
the opposite operators, one gets

yOp Enk = ur yOp nk—n = qn U* nk—n = qn Enk (41)
2Pepp =U" 2P Tnk—n = qia/Q V1-— q2" U- h—1,k—n+1 = qia/Q V1-— q2" €n—1,k (42)

P e = U 2" Py pn = ¢ \/1 = @D U 1 et = ¢/ 1= 2D ey g (43)
Now, setting (OP := ¢®/220P (*0P .= ¢g=@/2%0P ap(d
H,P = span{e,y, : n € N} = (5(N), (44)
we obtain an irreducible *-representation of O(Dg)°P on H,", that is, ((°P)* = (*°P and
Cop C*op _ q2 C*op Cop —1— q2. (45)
Note that we have of course
[f,97] = fg" —g°Pf=0 forall feOD,y), g € O(Dg)?, (46)

since the elements of O(Dy) act only on the second index of e, and the elements of O(Dg)°P
act only on the first.

We compute the actions of % and % on en by using the commutator representation (11)
again. Thus

) 1 q72k

—2 2 2
9z Enk = 1—¢2 Y (Z* €nk — Z*°P enk) 11— (q - q2k €n,k—1 — qa/ 1- q2(n+1) 6n+1,k)a

) -1 -2 ) —a/2
9z 6nk = 1=z Y (zenk — 2%Penk) = —11_7 (q 1—?F+De, i1 —q o/ V1I—¢g? en—l,k)-

Finally recall that (3) defines a faithful *-representation of C(SU4(2)), and consider the
Hilbert space La(Dg) @ Lo(S') with orthonormal basis {enx : n, k € N, [ € Z}, where

—an/2 _ :
enkl ‘= enk ® by = qlﬁs#k n5qn (y) ® \/%?ellt. (47)

As in (9), we define a *-representation of O(SU,(2)) on La(D,) ® La(S*) by setting

ci=yRu=+vV1-—z22*Qu, d:=z®1. (48)
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It follows from (38)—(40) that Lo(D,) ® L2(S!) decomposes into the direct sum

Ly(Dy) @ L(S') = @) Hn ® La(S") = €D 2(N) & £(Z

neN neN

and on each copy of (2(N)®¥l2(Z), we recover the representation from (3). Hence the
representation (48) decomposes into the infinite orthogonal sum of *-representations which are
all unitarily equivalent to (3). In particular, (48) defines a faithful *-representation of O(SU,(2))
and the C*-closure of the *-algebra generated by c and d from (48) is isomorphic to C'(SU4(2)).

To obtain *-representations of the opposite algebras O(SU,(2))°? and C(SU,4(2))°P, the
generators ¢ and d°P have to satisfy the opposite relations of (1) and (2). Analogous to
d=2®1 and ¢ = /1 — 2z* ® u with z satisfying (6) and u being a unitary generator of C(S!),

*-representation of O(SU4(2))°P is given by replacing z by (°P satisfying (45) (the opposite
relation of (6)) and u by a unitary operator u°? with the same properties as u. For u°® we may
take u* which generates the same C*-algebra C(S') as u does. The adjoint of u is chosen for
consistency because then ¢ and d act as forward shifts, and ¢°P and d°P act as backward shifts.
For (°P = q®/22°P and (*P = g /22*P a5 defined in the paragraph after Equation (43), we get
V1 —(oP(*oP = /1 — 2P z*0P = y°P Thus, setting

P = yPRu* =+/1—(P*P R u", d°? :=(P®1, (49)

yields a *-representation of O(SU4(2))°P on La(Dg4) ® La(S'). Moreover, with H;* defined in
(44), we have the Hilbert space decomposition

Ly(Dg) & La(S') = P HP & La(S") = P 62(N) & £o(Z
keN keN

and, by (41)—(43) and (4), ¢°® and d°P act on each ’HZE’ ® Lo(S*) = span{ens, @b :n €N, | € Z}

by
P (enko @ by) = ¢" enky ® bi—1, dP (enko @ by) = \/1 — 2 Vey 1, @by (50)

Note that (50) are the adjoint relations of (3), and that taking the opposite relations of (1)
and (2) amounts to interchanging ¢ and d with their adjoints ¢* and d*. Therefore, as much
s (3) defines a faithful *-representation of O(SU,(2)) and C(SU4(2)), (50) yields a faithful
*-representation of O(SU,(2))°P? and C'(SU,4(2))°" and so does their direct sum representation
on Ly(D,) ® La(St). Finally we remark that the operators ¢ and d from (48) commute with the
operators c°P and d°P from (49) since u and u* belong to the commutative C*-algebra C(S),
and the operators in the left factor of the tensor products commute by (46). As a consequence,
the representations of C(SU,(2)) and C(SU,(2))° on La(D,) ® La(S') commute.
For the convenience of the reader, we finish the paper by collecting the most important
formulas in a final theorem.

Theorem 2. Let z,2* € B({2(N)) denote the generators of the quantum disc O(Dy) given in (5)
and let y = \/1 — zz*. With F(D,) defined in (15), the *-algebra F(D,) ® Loo(S!) is considered
an algebra of bounded functions on a local chart for quantum SU(2) in the following sense:
Define an inner product on F(Dg) ®@ Loo(S') by

«
Geogen) = [ 1 [ 6vax = =0T er) [ dvar a>o
q
where X stands for the Lebesgue measure on S'. The Hilbert space completion of F (D)@ Loo(Sh)

will be denoted by Lo(Dy) ® La(SY). Furthermore, with FM(D,) described in (13), the *-sub-
algebra FN(D,) @ CM(SY) of F(Dy) @ Leo(S') is viewed as an algebra of differentiable functions
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on the local chart. The Hilbert space Ly(Dy) ® La(S') has an orthonormal basis of differentiable
functions {enr :n,k €N, 1 € Z} ¢ FD(D,) @ CO(SY), where

—an/2 _ :
Cnpl = qm P néq”(@) ® \/%761”.

The left multiplication z (f @ 1) := af @ ¥, z € O(D,), f @ € F(Dy) ® Loo(St), defines a
bounded *-representation of O(D,) on La(Dy) @ La(S'). On the above orthonormal basis, the
operators z, z* and y act by

* k
zepp = \/1— @20t e, i1, e = V91— enr—11, Yenu =q" enpl-

The right multiplication z° (f @) == fx @1, x € O(Dy)P, f@ 1Y € F(Dy) ® Loo(Sh), defines
a bounded representation of O(D,)°P on La(D,) ® La(S*) which is not a *-representation. The
actions of z°P, z*°P = ¢*(z°P)* and y°P? = (y°P)* are given by

PPenn=q V1 —¢en 1, ZPen = q*? V1I—@ e, yPeni = ¢" enp -
Let u € C(SY), u(e'®) = e, denote the unitary generator of C(S'). Setting
ci=yQu=+V1-22"®u, d:=2®1,
P = y°P @ u* = /1 — 2P 2*P ® u*, doP = ¢*/?P @ 1,

yields commuting *-representations of C(SU4(2)) and C(SU,4(2))° on La(D,) @ La(S*) given by
left and right multiplication, respectively. On basis vectors, these representations read

k
Celnkl = 4 €Enkl+1, depr =/ 1 — q2(k+1)

O n 0
cPenrt = q" enkji—1, dPenii = V1 —¢*en_1 4.

The partial derivatives %, % and % act on differentiable functions g@ ¢ € F1(D,) @ C(S)
by %(g@@ = %g@@ %(g@@ = %g@ ¢ and %(g@ $)=9g® %¢. On basis elements, one

obtains
) 2k 9 2
35 Cnkl = f_q2 (* V1= 1, — q*/ V31—t ey 1),
) 2k 9 —a/2
grenkl = —{= (a1 = 00— g 21— en_1 ),
a .
SiCnkl = ileng -

Note that the representations of C'(SU4(2)) and C(SU4(2))°P do not depend on o but the
actions of % and % do so.

€n,k+1,0 5
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