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ARTICLE INFO ABSTRACT
Dedicated to Professor H. M. Srivastava on Almost four decades ago, H.M. Srivastava considered a general family of univariate polyno-
the Occasion of his Seventieth Birth mials, the Srivastava polynomials, and initiated a systematic investigation for this family
Anniversary [10]. In 2001, B. Gonzalez, J. Matera and H.M. Srivastava extended the Srivastava polynomi-

als by inserting one more parameter [4]. In this study we obtain a family of linear gener-
ating functions for these extended polynomials. Some illustrative results including
Generating functions Jacobi, Laguerre and Bessel polynomials are also presented. Furthermore, mixed multilat-
Jacobi polynomials eral and multilinear generating functions are derived for these polynomials.
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1. Introduction

Over four decades ago, Srivastava [10] introduced the Srivastava polynomials,

[

S¥(z) = %An,kzk (neNo=NU{0}:NeN),
k=0 :

==

where N is the set of positive integers, {Anx}n_o is @ bounded double sequence of real or complex numbers, [a] denotes the
greatest integer in a € R, and (1), (1)o = 1, denotes the Pochhammer symbol defined by

N T+
(4)y = TTG)

in terms of familiar Gamma functions. In [4], Gonzilez et al. extended the Srivastava polynomials S} (z) as follows:

[
Sg.m (Z) =

k=0

=Z=

(=1) nk
k!

AnimiZt (m,n e Ng;N e N), (1)

and investigated their properties extensively. We call these polynomials as extended Srivastava polynomials since
S’,i 0(2) = SN (2). It has been shown in [4] that the extended Srivastava polynomials include many well known polynomials
such as Laguerre, Jacobi and Bessel polynomials under the special choices, which we recall them below:
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Remark 1.1. Choosing Ay, = (—a — m),(m,n € Np) in (1), then one has

-1 n' o em
Sr]tm <7> = (72)” L)(1 i )(2)7

where L") (z) is the classical Laguerre polynomial given by

n
LY (z) = (=2) oF; (41, —o—n; —;?).

n!

Remark 1.2. Setting

_ (a+ﬁ+1)2m(7ﬁfm)n
" (a+ﬂ+1)m(7ﬁxfﬁ72m)n

(m,n € Np)

in Eq. (1), then it is known that [4, pp. 146, eq. 38],

2 2 \"
Shm (1—+Z> =nl@+p+m+n+1), <1—+Z> PmIEm (7).

where P (z) are the classical Jacobi polynomials.

Remark 1.3. If we set A, = (¢« + m—1),(m,n € No) in Eq. (1), then we can write

Sin( ) ~izarmp. (50

where y,(z,0, ) is the classical Bessel polynomial [5] given by

yn(zs(xvﬂ) =,Fy (—n.,oc—&-n— l;—;%z>.

Recently, different variants of the polynomials S} (z) have been investigated in [6] and [7]. The bivariate version of the
extended Srivastava polynomials, which includes many well known polynomials such as Lagrange-Hermite polynomials, La-
grange polynomials and Hermite-Kamp é de Feriét polynomials, has been introduced in [1] and further studied in [9]. Very
recently, the three variable version of the polynomials S’:m(z) has been investigated in [12].

In the present paper we obtain a family of linear generating functions for extended Srivastava polynomials by using cer-
tain hypergeometric transformation. Some special cases of the main result including Jacobi, Laguerre and Bessel polynomials
are also exhibited. Furthermore, we derive several families of mixed multilinear and multilateral generating functions for
these polynomials.

2. Main results

In this section, by using the hypergeometric transformation,
x\ b b b+1 1 X \?2
zFl(a,b,Za,x)_<l—j> 2F1<§7T7a+§1(m) )s 2)

provided that each member of Eq. (2) exists (see [2][pp. 127]), we obtain families of linear generating functions for the poly-
nomials S,,’"'N(z) defined by Eq. (1). The main result of the paper is the following theorem.

Theorem 2.1. Let the polynomials S™ (z) be defined by Eq. (1). Then, for a suitably bounded sequence {f (M)} nen, the following
family of linear generating relations holds true
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provided that each member of the assertion Eq. (3) exists.

Proof. For convenience, let ¥(x,y,z) denote the first member of the assertion Eq. (3). Then, upon substituting for the poly-
nomials S,T'N(z) from the definition Eq. (1) into the left-hand side of Eq. (3), we obtain
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