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THE HOMOGENEOUS ¢-DIFFERENCE OPERATOR AND THE
RELATED POLYNOMIALS

M. A. ARIF !, H. L. SAAD?**, §

ABSTRACT. We create the homogeneous g-difference operator E(a,b;6) as an extension
of the exponential operator F(bf). A new polynomials hy,(a,b,z|¢™") are defined as an
extension of the ¢~ *-Rogers-Szegd polynomial hn(a, b\qil). We provide an operator proof
of the generating function and its extension, Rogers formula and the invers linearization
formula, and Mehler’s formula for the polynomials h,(a,blg™"). The generating function
and its extension, Rogers formula and the invers linearization formula, and Mehler’s for-
mula for the polynomials hy,(a,b|qg™") are deduced by giving special values to parameters
of a new polynomial h,(a,b,z|qg™1).
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1. INTRODUCTION

The notations in [8] will be utilized throughout this paper. We assume that |g| < 1.
The ¢-shifted factorial is defined as

o= { b if k=0,
U=\ 1—a)1—aq) - (1 —agkl), ifk=1,2,3, .
We also define

o0
(a; @)oo = [ [ (1 = ag").
k=0
For multiple g-shifted factorials, we’ll use the following notation:

(a1,a2,...,0m;@)n = (a1;9)n(a2;@)n - - (@m; @)ns

(a1,a2,. .., am;q)oo = (@15 9)00(a2; @)oo - - * (Am; @) oo-
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