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INTEGRAL INVOLVING THE PRODUCT OF MULTIVARIABLE
ALEPH-FUNCTION, GENERAL CLASS OF SRIVASTAVA
POLYNOMIALS AND ALEPH-FUNCTION OF ONE VARIABLE

DINESH KUMAR!, FREDERIC AYANT?23, AND NARESH*

ABSTRACT. In this paper, we derive an integral involving the multivariable Aleph-
function, the general class of Srivastva polynomials, and the Aleph-function of one
variable, all of which are sufficiently general in nature and are capable of yielding
a large number of simpler and more useful results simply by specialization of their
parameters. Moreover, we establish certain specific instances.

1. INTRODUCTION AND PRELIMINARIES

The Aleph (R)-function was established by Siidland et al. [30], but its notation and
complete definition are offered below in terms of the Mellin-Barnes type integral (see
also, [2,3,7,13,23,25]):
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where |arg z| < %71’ Qand Q = Zj]\il Bj+Z§V:1 Aji—¢ (Z]Q:"MH Bji + Zf;NH Aji) >0
fori=1,...,7". For convergence conditions and other details of Aleph-function (one
variable), see Studland et al. [30] (see also, [23,24]). The series representation of
Aleph-function is given by Chaurasia and Singh [6], defined as

M too (—1)90MN (s)
(1.3) NES, e pQucil’ Ly,
Pqu: 05 ;;) BGg‘

with s = ng,, = bG+g , P < Qi |2] < 1and Qg .. (s) is given in (1.2).
The generalized polynomlals defined by Srivastava [29], and studied by many au-
thors, e.g., [5,7,8,10-12,14,18,20], is given in the following manner:
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where M, ..., M, are arbitrary positive integers and the coefficients A [Ny, K7;. . .;
Ny, K] are arbitrary constants, real or complex. In the present paper, we use the
following notation:

(_Nl)MlKl TR, (_N )M K A
Ki! K,!

The Aleph-function of several variables generalizes the multivariable I-function defined

by Sharma and Ahmad [26], which is a generalization of G and H-functions [8,21] of

multiple variables. The multiple Mellin-Barnes integral occurring in this paper will

be referred to as the multivariable Aleph-function throughout our present study and
will be defined and represented as follows (see also, [4,15-17,19]).
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with w = /—1. For more details, see Ayant [1]. The real numbers 7; are positives
fori = 1,..., R, T,a are positives for i*) = 1,...  R®). The condition for absolute
convergence of multiple Mellin-Barnes type contour (1.6) can be obtained by extension
of the corresponding conditions for multivariable H-function given by |arg z;| <
%Agk)w, where

n Pi D;(k)
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=Y o= Y a§-z~)—ﬂ2 +Z% RID> WMZCS(
7=1 j=n+1 7j=1 J=nr+1
4q;(k)
(L7 =7 Y 0%, >0, withk=1..ri=1. R i® =1 R®

Jj=mg+1

The complex numbers z; are not zero. Throughout this paper, we assume the existence
and absolute convergence conditions of the multivariable Aleph-function. We may
establish the asymptotic expansion in the following convenient form:

N(z1,..052) =0(|z1|", o ]2"), max{|z],..., |z} =0,
N(z1,...,2.)=0 (|zl|ﬁ1,...,|2r|ﬁr) , min{|z|,..., |z} = +oo,

where &k = 1,...,r, a = min {Re (dg-k)/dj(k)) i=1,... ,mk} and B3, =
max {Re ((cyC ) /% ) cg=1,... ,nk}. We will use these following notations:
(1.8) U=pi,q;,7i; B,V =ma,n;...5my,ny,
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We denote the multivariable Aleph-function as
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We have the following required integral [9]:

(1.15)
/”/ 2 gin?* 10 cos?# 14 1
o

a? cos2 0 + b2 sin? 9)a+/3 9282

where a,b € C\{0} and B (-, -) is the Beta function.

B(a,B), Re(a)>0,Re(8) >0,

2. MAIN INTEGRAL

In this section we evaluate the integral involving multivariable Aleph-function, a
class of polynomials of several variables and a Aleph-function of one variable.
Theorem 2.1.
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where Uyy = p; + 2, q; + 1, 7;, R, also satisfy the following conditions:

(a) min{c,¢;, h;} <0,i=1,...,s; j=1,...,7 (h; are not simultaneously zero);

(b) min{d,d;,;} <0, i=1,...,s; j=1,...,r (I; are not simultaneously zero);
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Proof. Expressing the Aleph-function of one variable in series form with the help of
(1.3), the general class of polynomials of several variables in series with the help of
(1.4), and the Aleph-function of r variables in Mellin-Barnes contour integral with the
help of (1.6). The conditions (e) and (f) are satisfied, then the integral representing
multivariable Aleph function converges uniformly, and we can invert the sums and
multiple Mellin-Barnes integrals. Next, by changing the order of integration and
summation (which is easily seen to be justified due to the absolute convergence of the
integral and summations involved in the process) and then evaluating the resulting
integral with the help of equation (1.15). Finally interpreting the result thus obtained
with the Mellin-barnes contour integral, we arrive at the desired result (2.1). O

3. MULTIVARIABLE /-FUNCTION

Corollary 3.1. If 7, 7,0, ..., T;00 — 1, the Aleph-function of several variables reno-
vates to the I-function of several variables. The simple integral has been derived in
this section for multivariable I-functions defined by Sharma and Ahmad [26]
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4. ALEPH-FUNCTION OF TwO VARIABLES

Corollary 4.1. If we set r = 2 in (1.6), then we obtain the Aleph-function of two
variables defined by Sharma [28] and further generalized by Kumar [13]. We have the
following simple integral
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isfy the existence conditions provided in (2.1).

5. I-FUNCTION OF TwWO VARIABLES

Corollary 5.1. If we set 7;, 7y, 7 — 1 in (4.1), the Aleph-function of two variables
reduces to the I-function of two variables defined by Sharma and Mishra [27], and we
obtain the same formula with the I-function of two variables.
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For more details of /-function of two variables reader can refer to work Kumari et
al. [22].

6. CONCLUSION

In this work, an integral involving the multivariable Aleph-function, a class of
polynomials with several variables (Srivastava polynomials), and an Aleph-function
with one variable was evaluated. The integral derived in this study is of a highly
broad character, since it incorporates the multivariable Aleph-function, which is a
generic function of multiple variables previously explored. Consequently, the integral
produced by this study would serve as a key formula from which, by adjusting the
parameters, as many outcomes as required involving the special functions of one and
multiple variables may be generated.
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