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Abstract. In this paper, we focus on using the q-difference equation approach to derive
generating function, another generating function, an extension of the generating function, the
Rogers formula and its extension, Mehler’s formula, and a Srivastava-Agarwal type generating
function for the polynomials hn(x, y, a, b|q). In addition, we establish connections between q-
difference equations and a transformation formula. By assigning specific values to parameters
in the polynomials identities for hn(x, y, a, b|q), another generating function, an extension of the
generating function, the Rogers formula and its extension, Mehler’s formula, and a Srivastava-
Agarwal type generating function for the Al-Salam-Carlitz polynomials Un(x, y, a; q) are deter-
mined. Additionally, connections between q-difference equations and a transformational identity
for the polynomials Un(x, y, a; q) are established.

1 Introduction

In this paper, we employ the same concepts and terminology as in [12], and we assume that
|q| < 1. The q-shifted factorial is defined as [10, 12]

(a; q)k =

{
1, if k = 0,
(1 − a)(1 − aq) · · · (1 − aqk−1), if k = 1, 2, 3, · · · .

We also define

(a; q)∞ =
∞∏
k=0

(1 − aqk).

The following notation will be used for the multiple q-shifted factorials:

(a1, a2, . . . , am; q)n = (a1; q)n(a2; q)n · · · (am; q)n.

(a1, a2, . . . , am; q)∞ = (a1; q)∞(a2; q)∞ · · · (am; q)∞.

The generalized basic hypergeometric series rϕs is defined by [1, 5, 22]

rϕs(a1, . . . , ar; b1, . . . , bs; q, x) = rϕs

(
a1, . . . , ar

b1, . . . , bs
; q, x

)

=
∞∑
k=0

(a1; q)k · · · (ar; q)k
(q; q)k (b1; q)k · · · (bs; q)k

[
(−1)kq(

k
2)
]1+s−r

xk,


