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Abstract

The objective of this paper is to prove general theorems on generating functions involving two-parameter three-variable Srivastava poly-
nomials, Laguerre polynomials, and two-variable Lagrange polynomials. Some applications of these theorems lead to a number of bilat-
eral generating functions involving well-known classical polynomials.
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1. Introduction

The srivastava polynomials is defined by [10]:

T
.ﬁ(]—ﬁztiﬁ””mxm (neEN,=NU{0};NEN), (1.1)
m=0

such that {A,hk }:k: 0 is a double bounded sequence of real or complex numbers, N be a set of non-

negative integers, the symbol [a] indicate to the largest integer in @ € i and indicate to the Pochham-
mer symbol (1), given by [11]

T(A+n)

N 6)

, A#0,—1,-2, .., (1.2)

where T'(-) is Gamma function.

The Srivastava polynomials §” (x) is extended by Gonzalez et al. [5] as follows:

(—nJ
nm( j = Z :'z+m,k xk [:H.,]‘?‘l € IMII!I N E Nj’ (13)

The family of one-variable, two-parameter 52 (x) are defined by [8]:

[_”]k
5;‘-:!1( j_z p+q+u,q+k xk [P,C],H,k = IM[}l jr (14)
Another extensmn of the Srivastava polynomials is given by Kaanoglu et al. [8] as:
z Wi'c ol ke
i =3 4 —_— k € M,) 1.5
557 (w,v) protnotk ] (- k)! (p.o.,m, 0d (1.5)
k=0

such that {An’ .} is a bounded double sequence of any number, real or complex.
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In [8], Kaanoglu et al. introduced the three-variable polynomials as follow:

n [k/M]
M ol uk M1 z:lz—k k :
5:-1 [.’1’ M Z] kzﬂ Z} Ap+q+nq+k ll [I{ _ME) [:]‘1 k)' (F‘;fjf, = M[}.rM € N] [16}

where {ﬁl,m:} is a triple sequence of complex numbers. Suitable choices of {A”Jk}:} n

equation (1.6) give a three-variable version of well-known polynomials (see also [6]).
The multivariable extension of Srivastava polynomials in r-variable was recently introduced in [7] as
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E, k,—N, k, n—Nr_y kr—
.'1'1' x,- - - .'IJ, T
. S— . . (1.7)
k-|! [kﬂ - N|k‘1]! [H— N,._-| k,._-|]!

(m,n €Ny N Ny,.... k., EN)

Such that {A,m_____lk_ Feer_ } is a sequence of complex numbers.
The two variable Laguerre polynomials (TVLP) are defined by series ([2]; p.!21(69))
L ( ] _ (_ljk :X’k }Fu—k (18]

n 0 V) =8 L e (iRt '

and specified b}7 the following generating functions:

= (¢). L. (x,v) t" —xt
Z( ) u”E N Gy Flen, } vl <1 (19)

11—yt

Also g'““)(x,,---,x,) is Lagrange polynomials of r-variables, given by the following result [1]:
A
Z() B (e x M =F L0004, o 0, 5 15 Xt e X 1], (1.10)

where F\” is the Lauricella’s function of the fourth kind of several variables defined by [11]
Fzgr) (a’bl 5" "’br NOPEY "’xr)

o a b (b m "
_ Z ( )m1+~--+m,4( 1)m1 ( ’)mr XX , (1.11)
my, -y, =0 (c)ml+~--+m,‘ ml! m’!
max{|xl | x| <1

The special case of (1.10) when » =2 and u =1 gives the following result:

- A,

n!
n=0

g8 (x,x,) "= F[4 8,73 1; x,t, x,t] (1.12)

where F| is Appell double hypergeometric functions [11]

= a b, b, x™ yh
Fla,b, ,by; c;xy] = Z (Dmin Bidn o) X7 —. (1.13)

| |
(€) s n m! n!
m,n=0

Kaanoglu et al. [8] provided a definition of two-variable polynomials Pﬂr (2,¥) as follows:
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[m, /M1
xm:—}rﬂc _'_uk
m My (x,y) = Z m, +m,.m, K (m, — Mk) | E (1.14)
Note that in (1.14), if we set M = Land A, . = (@) (B)yx(#)pyon (mum € Ny), we have
(B.ex)
m 1Ty (:x 'IJ) - [r)rn gmi [x,}r). (1-15)
Furthermore, choosing M = 2and 4,, .. = (@), (¥) p—2x (B) (m,m € Ny in defined (1.14), then
:':n $THn [.‘1’ U] - [ﬂf]m h’ FIE} [.'1',}7], (116)
where g;f_’“:' (x,v) denotes the Lagrange polynomials given by
L [m.] -yt
Elrm }[K,V] _E [ ]m - (ﬁ] (m, .’ [1'1?]
where h',:;’:m (x,¥) denotes the Lagrange-Hermite polynomlals given explicitly
i [:':I‘l "Ir'd] w i
:I B i':l"ln__l. .u.
hy ) (x,y) = Z (D= B G577 77 (1.18)

Ifweset M =1 in (1.6)and A, ., = (@), (B),—x (¥)u—n . we get the following result:
SPU (x,3,2) = (10, (B &P (6,3,2) . (1.19)

Also Ifweset M =2 in (1.6)and A = (&), (¥) —ar (B) ., we get the following result:

m,mn.k

S22 (x,3,2) = (@), (1) g uy PP+ (3, 2). (1.20)
where uff’g"’:' (x, v, 2) is the polynomials given by

n [k/2 ) -
_'_I,T‘ .'1'” k zk 21

1
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(1.21)

2. Main Results
Theorem 2.1 Lagurre polynomials of two variables and Srivastava polynomials with
Two-parameter three-variable satisfied the following result:

paepM zll'-’ zfq =
Z Lu+rr+:'z [x,}r] 3, (va U;W] F F t
magn=o ' )
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= - b q'
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Proof: Let A symbolize of the left hand side of (2.1) and S’ M [u, U, w] expresses the equation (1.6) :
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Therefore, the equation (2.1) holds.

Similarly, we right away obtain the following result.

Theorem 2.2 The following bilateral generating function family is true:

N (3.8) p.a.M ZliLJ z:q n
gi’ +gtm (:X' Vj 5 (IL, v, Wj F F t
p.gn=0
— Myl i q
- (r.8) (ut)! (z, + wt)? (z, + vt)
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paq.l=0

Note that, if we let ¢ — g — Ml in the r.h.s. of (2.1) and (2.2) and then using (1.14), we get:

P q
P 1 % n
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ol =0

Now, using (1.15), (1.19) in (2.3) and (2.4) respectively and then using (1.16) and (1.20), we have
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B (y.5) (z, + wt)? .
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Using (1.15) in (2.5), (2.6) and using (1.16) in (2.7), (2.8), we have
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Remark 2.1 Choosing z; = —wt and z, = —vt in (2.1) and (2.2) , we deduce the following inter-
esting corollaries:
Corollary 2.1.
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Corollary 2.2.
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Remark 2.2 Choosing M = 1,2 in (2.13), we get the following result:
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Remark 2.3 Choosing M = 1,2 in (2.14), we get the following result:
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3. Applications
L. In (2.15) and (2.17), choosing 4,,, = (a), and using (1.19), we get:
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Using relation (1.9) in the L. H. S. of result (3 1) we get:
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and using relation (1.10) in the L. H. S. of results (3.2), we get:
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