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a b s t r a c t

Almost four decades ago, H.M. Srivastava considered a general family of univariate polyno-
mials, the Srivastava polynomials, and initiated a systematic investigation for this family
[10]. In 2001, B. González, 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
Jacobi, Laguerre and Bessel polynomials are also presented. Furthermore, mixed multilat-
eral and multilinear generating functions are derived for these polynomials.

� 2011 Elsevier Inc. All rights reserved.

1. Introduction

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

SN
n ðzÞ ¼

Xn
N½ �

k¼0

ð�nÞNk

k!
An;kzk ðn 2 N0 ¼ N [ f0g; N 2 NÞ;

where N is the set of positive integers, fAn;kg1n;k¼0 is a bounded double sequence of real or complex numbers, [a] denotes the
greatest integer in a 2 R, and (k)m, (k)0 � 1, denotes the Pochhammer symbol defined by

ðkÞm :¼ Cðkþ mÞ
CðkÞ

in terms of familiar Gamma functions. In [4], González et al. extended the Srivastava polynomials SN
n ðzÞ as follows:

SN
n;mðzÞ ¼

Xn
N½ �

k¼0

ð�nÞNk

k!
Anþm;kzk ðm;n 2 N0; N 2 NÞ; ð1Þ

and investigated their properties extensively. We call these polynomials as extended Srivastava polynomials since
SN

n;0ðzÞ ¼ SN
n ðzÞ. 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 Am;n ¼ ð�a�mÞnðm;n 2 N0Þ in (1), then one has

S1
n;m
�1
z

� �
¼ n!

ð�zÞn
LðaþmÞ

n ðzÞ;

where LðaÞn ðzÞ is the classical Laguerre polynomial given by

LðaÞn ðzÞ ¼
ð�zÞn

n!
2F1 �n;�a� n;�;

�1
z

� �
:

Remark 1.2. Setting

Am;n ¼
ðaþ bþ 1Þ2mð�b�mÞn

ðaþ bþ 1Þmð�a� b� 2mÞn
ðm;n 2 N0Þ

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

S1
n;m

2
1þ z

� �
¼ n!ðaþ bþmþ nþ 1Þm

2
1þ z

� �n

Pðaþm;bþmÞ
n ðzÞ;

where Pða;bÞn ðzÞ are the classical Jacobi polynomials.

Remark 1.3. If we set Am;n ¼ ðaþm� 1Þnðm;n 2 N0Þ in Eq. (1), then we can write

S1
n;m
�z
b

� �
¼ ynðz;aþm;bÞ; ðb – 0Þ;

where yn(z,a,b) is the classical Bessel polynomial [5] given by

ynðz;a;bÞ ¼ 2F0 �n;aþ n� 1;�;
�z
b

� �
:

Recently, different variants of the polynomials SN
n ðzÞ 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 SN

n;mðzÞ 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,

2F1ða; b; 2a; xÞ ¼ 1� x
2

� ��b

2F1
b
2
;
bþ 1

2
; aþ 1

2
;

x
2� x

� �2
� �

; ð2Þ

provided that each member of Eq. (2) exists (see [2][pp. 127]), we obtain families of linear generating functions for the poly-
nomials Sm;N

n ðzÞ defined by Eq. (1). The main result of the paper is the following theorem.

Theorem 2.1. Let the polynomials Sm;N
n ðzÞ be defined by Eq. (1). Then, for a suitably bounded sequence ff ðnÞgn2N0

, the following
family of linear generating relations holds true

X1
m;n¼0

f ðmþ nÞ ðkÞmð2kÞm
Sm;N

n ðzÞ
xnym

n!m!
¼

X1
m;n;k¼0

f ðnþ 2mþ NkÞAnþ2mþNk;k

kþ 1
2

� �
m

y2m

24mm!

ð2xþ yÞn

2nn!

ð�xÞNz
h ik

k!
; ð3Þ

provided that each member of the assertion Eq. (3) exists.

Proof. For convenience, let W(x,y,z) denote the first member of the assertion Eq. (3). Then, upon substituting for the poly-
nomials Sm;N

n ðzÞ from the definition Eq. (1) into the left-hand side of Eq. (3), we obtain
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