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¢g-BETA INTEGRALS AND
THE ¢-HERMITE POLYNOMIALS

W. A. AL-SALAM AND MouUraD E. H. IsmaIL*

The continuous g-Hermite polynomials are used to give a new proof
of a g-beta integral which is an extension of the Askey-Wilson inte-
gral. Multilinear generating functions, some due to Carlitz, are also
established.

1. Introduction. Let ¢ € (—1,1) and define the g-shifted factorials
by

(a)o=(a;q) =1,
A =(a;q)n=(1-a)(1—aq)---(1 —ag"™"), n=1,2,...,

(@)oo = (4;¢)0 = H(I - aqk)

k=0
Basic hypergeometric series are defined by
_ a1, a2, ... 8,41
retdr(@, @, a0, 02,000, by 2) =r+l¢r[ b b ; Z]
1: 2 Uy

_ = (an)n(@)n- - (@redn _p
-Z (@)n(b1)n - (br)n z

The continuous g-Hermite polynomials { H,(x|q)} are given by

(D Hrlcos lg) = E(q k(q; kel(ﬁ—2k)3

(see [2]). Their orthogonality [2, 3] is
(1) [ w(0)Hi(cos lg) Hu(cos Bla)db = (¢:)ndum

where

(1.3) w(0) = (‘2:“’ (€30) oo (e™20)
Rogers also introduced the continuous g-ultraspherical polynomials

{Calx; Bla)} gencrated by
(1.4) Z Cnlcos8; Bla)t" = (Bte G)W(ﬂre“ﬂ)
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