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ng to the quantum

Let O<u<l. Let & be the Hopf =-algebra corresponds
[his is the algebra with unit I generated by a, B, v, 6 with rela-

SU(2) group.
tions

aff = pBa, ay=pya, BS=pdp, v6=udy,
By = YB, ab—8a=(p—p" By, ab—ppy=1,
which is made into a *-algebra by putting a” =48, 8° = —puy, and which 1s made

&
ring tha [ B] -

into a Hopf algebra with comultiplication ® by requ y 8

matrix corepresentation of & See Woronowicz [1].

The irreducible unitary corepresentations of @ have been classified. For each
finite dimension 2/+1 there is, up to equivalence, precisely one such
corepresentation t’. Usually this is written as a matrix corepresentation
(¢, )(nm=—1 —1+1,...,]) with respect to a basis of eigenvectors for the
subgroup U(1), for which the group algebra occurs by adding the relations
B=y=0 to & These matrix elements can be expressed in terms of little g-
Jacobi polynomials. In particular, for integer /, the matrix element 7y with
respect to the U(1)-invariant basis vector is the little g-Legendre polynomuial of
degree [ of argument —p~ !By, with base g =p*. See Vaksman and Soibelman
[2], Masuda et al. [3], Koornwinder [4]. In the following I will refer to the
explicit expressions for the matrix elements tvm as given in [4, Theorem 5.3].

In the case of the ordinary group SU(2) the subgroup SO (2) rather than the
diagonal subgroup U (1) is also a natural choice for the compact subgroup with
respect to which we define the notion of spherical matrix element. In fact, all
such subgroups (fixed point groups under an involution) are conjugate in the
case of SU(2) and all choices yield the same Legendre polynomials as
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irred UCi ble 1 ep resentations. I n the case of ¢ ks

ed umversal envelopm g geb ra
geb ra for the BH
. Let U be a Hopf al

A 2 D 2
p—p
into a Hopf algebra by putting for the comultiplication A:

=uBA, AC=u"'CA, BC—CB=

made
AA)=A®A, AD)=D®D, A(B)Y=ARB+BRD,
A(C)=ARC+C®D.

l'here 1s a bilinear nondegenerate pairi
X ’ Y S % i 1] d a ) b = @

(XY )a) = (XQ YN P(a)), (A(X)(a®b)=X(ab),
co-unit and unit of & are, respectively, unit and co-unit of Ql, and,

A(a)=p"2, A()=p~"2, D(@)=p" V2, D(&)=p\"2,
BB)=1, C()=1,

and X(a)=0 for other cases that X is generator of 9 and a is generator of &.
Define, for X e and a €@ the elements X.a and a.X of @ by

X.a 1= (1d @ X)(P(a)), a. X:=(X® id)(P(a)).
Define an element a of @ to be spherical if

(}LUZB m““l/2c)‘a 20:(1‘ 011/28 '””"[L_l/2C).

g between AU and @ such that, for

Put
p:= 1/2(a*+p 182+ uy? +82)
Put, for /=0,1,2,... and n=—1, —[+2,._. I
7. (}‘2,#4)(1 n)/z(ﬂz: 4)(1+n)/2 ]'%"

ch y
(TAHTa) VRN (A N +myr2

The continuous g- Legendre polynomial is the continuous g-ultraspherical poly-
nomial of order 8=¢2:

1/2

C,,(COS 0;q“2 | q) — é ’Q)n —k z(n —2k)8

k=0 (43 ‘])k(q Qn —k

n+1 1/4 i@ 1/4 —~ i@

—n/4 q”"" 9 »q »
¢ p ? -
4 [ g.—q, —q"> 9

1
>



['hen a is spherical if and on ly if it is a polynomial in p.

REM 2. Fix =0 ) 1/72 R 1 yoo

I'hen the space of spherical elements in the span

of the th,,nm=—[ —[+1, ,{ has dimension 0 if | is a half integer and
dimension 1 if | is an integer. In the latter case the space is spanned by

(n—m)/2 1 .1

Cl(p;“:z “-"4) — L Cncmtirm

np=—17
[ —nl—m even

THEOREM 3. Let p be a polynomial. Let h be the }
Then

laar functional on @ (cf. [1]).
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h(p(p)) =
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