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Bilateral generating functions for systems in several variables and multivariable
Aleph-function
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Abstract. In this document, we shall establish three bilateral generating functions for a certain multiples sequences of function of several complex
variables involving the multivariable Aleph-function and the generalized Lauricella function. These bilateral generating functions are derivable by
using the consequences of Gould's identity ([1],1961) and Lagrange's expansion formula [2, Polya and Szego , 1972, p.348].

1. Introduction and preliminaries.

The object of this document is to establish three bilateral generating formulas from the multivariables aleph-function.
These function generalize the multivariable I-function recently study by C.K. Sharma and Ahmad [3] , itself is an a
generalisation of G and H-functions of multiple variables. The multiple Mellin-Barnes integral occuring in this paper
will be referred to as the multivariables Aleph-function throughout our present study and will be defined and
represented as follows.
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where ) =1 torandk = 1tor
Suppose , as usual , that the parameters
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are complex numbers , and the O/S, 5/8, ’)//8 and 'S are assumed to be positive real numbers for standardization
purpose such that
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The reals numbers 7; are positives for ¢ = 1 to 2, T;(x) are positives for i) =11 R%)

The contour L is in the Si-p lane and run from 0 — 400 to 0 + 100 where O is a real number with loop , if
necessary ensure that the poles of F(d§k) — 5J(~k)sk) with 7 =1 to my are separated from those of
T

I'l—a; + Zaék)sk) with 7 =1 to n and I'(1 — (k) +’y( )s) with j =1 to ny to the left of the
=1

contour Lj . The condition for absolute convergence of multiple Mellin-Barnes type contour (1.9) can be obtained by

extension of the corresponding conditions for multivariable H-function given by as :
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The complex numbers z; are not zero.Throughout this document , we assume the existence and absolute convergence
conditions of the multivariable Aleph-function.

We may establish the the asymptotic expansion in the following convenient form :
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We will use these following notations in this paper

ISSN: 2231-5373 http://www.ijmttjournal.org Page 33



K DURAISAMY
Text Box
ISSN: 2231-5373                             http://www.ijmttjournal.org                              Page 33


K DURAISAMY
Text Box
International Journal of Mathematics Trends and Technology (IJMTT)  - Volume 32 Number 1- April 2016



International Journal of Mathematics Trends and Technology (IJMTT) - Volume 32 Number 1- April 2016

U=pi,q, 7R ; V=myng; - ;men, (1.6)
WIp,-u),qi(l),ﬂa);R(l), S Di) s Qi) s Ti(r) ;R (1.7)
A={(aj;a, ol {m(aialy 0l ) (1.8)
B ={ri(bjs: By B V1,0, (1.9)
C = {5910 b i (v m i b - LW i b i (A 0 b (110)

(1. s a 1 | s r r r) . o(r
D = {(dJ 75_7‘ )1,7711}77—1( )(dji(1)75ji(l))’l‘n1+1,qqﬁ(‘l)}’ .. .’{(d‘g );6‘; ))lymT}7Ti(T) (dﬁi()rw6§i2T))7nr+17qi(7‘)} (111)

The multivariable Aleph-function write :
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LetF| . . . | denote the generalized Lauricella function of several complex variables defined by Srivastava et al [6].
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2. Section 2
In the present paper, we use the following notations.
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and A(ky,- -+, k) is defined by (1.14)

We have the following results.
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Where Uss = p; +2,q; + 2,7 R; 7y =~/(B+1);0, =0;/(B+1),i=1---7
The conditions (1.4) and (1.5) are satisfied.

Proof :

To prove (2.7), first applying the definitions (1.1) and (1.13) on left-hand side of (2.7) and changing the order of
summations and integrations. Now evaluating the inner summation by using the Lagrange's expansion formula [2 ,Polya
and Szego (1972), p.349, problem 216]
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Similarly, we can (2.8) and (2.9) by using he Lagrange's expansion formula [2 ,Polya and Szego (1972), p.348, problem
212]

[ee) (0 Oé—f—(ﬁ—f—]_)n n o
nZ::o m( n )t =1+ (2.11)

and Gould's identity [1, (1961), p.196, (6.1)]
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with 2z = — < and v =7v/(B+1).
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3. Section 3

In this section, particular cases will be treated,

a) If 7; = 7;») = 1, then the Aleph-function of several variables degenere in the I-function of several variables
defined by Sharma and Ahmad [3], for more detail see C.K.sharma et al [4].

b)If 7, =T;0 =1and R= RM =, ,R(T) = 1, then the multivariable Aleph-function degenere in the
multivariable H-function defined by Srivastava et al [5]. And we have the following results.
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Where 7" = /(B +1);0; =0;/(B+1),i =17

4. Conclusion

The aleph-function of several variables presented in this paper, is quite basic in nature. Therefore , on specializing the
parameters of this function, we may obtain various other special functions such as I-function of several variables
defined by Sharma and Ahmad [3] , multivariable H-function , see Srivastava et al [5]
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