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ABSTRACT

Recently, Raina and Srivastava [7] and Srivastava and Hussain [12] have provided closed-form expressions for a number of a Eulerian integral about
the multivariable H-functions. The present paper is evaluated a new Eulerian integral associated with the product of two multivariable Gimel-
functions defined by Ayant [1], a generalized Lauricella function , a multivariable I-function and multivariable A-function defined by Gautam and
Asgar [1] with general arguments . Finally we shall give few remarks and we shall see the particular case concerning the Srivastava-Daoust
polynomial [9].
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1. Introduction

The well-known Eulerian Beta integral
b
/ (z—a)* 1 (b—t)tdt = (b—a)*"P1B(a, B)(Re(a) > 0, Re(B) > 0,b > a) (1.1)

is a basic result for evaluation of numerous other potentially useful integrals involving various special functions and
polynomials. The authors Raina and Srivastava [2], Saigo and Saxena [8], Srivastava and Hussain [12], Srivastava and
Garg [11] and other have studied the Eulerian integral. In this paper, we evaluate a new Eulerian integral of most
general characters associated with the products of two multivariable Gimel-functions defined by Ayant [2], the
expansion of special functions of several variables with general arguments. The A-function of several variables is an
extension of multivariable H-function defined by Srivastava and Panda [13,14].

The serie representation of the multivariable A-function is given by Gautam and Asgar [4] as
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which is valid under the following conditions : eﬁjl{, [p§i> +pl] # egi) [P + gi] (1.5)
and

M@ N@®

A
ui 0,3 4 — Z§<Z+Znﬁ Ze“<o@_1 (1.6)
j=1

Here)\,A,C,ai,Bi,ZV[i,NiEN*;i:l,-~~ v f]agjap7)5q§>777 7€7 7777)7 EZ)E(C

The multivariable I-function defined by Prathima et al. [4] is defined in term of multiple Mellin-Barnes type integral :
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(1.7)
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where &' (t1,- -+ ,ty),0(t;),i=1,--- ,u are given by :

¢t tu) = L (1 AR SUR) (1.9)
Y su) — : )
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(1.10)

, [0, 14 (1= 440t )HMf T (d - ot;)
$iti) =— @ ([ (i) R M), 50
IGinna I (Cj ) I RSV (1 —d}" +3; ti)
For more details, see Prathima et al. [4].

We can obtain the series representation and behaviour for small values for the function I(z,--- ,z,) defined and
represented by (1.16). The series representation may be given as follows : The poles aer simple.

which is valid under the following conditions :

51(h)[d1(J) +7“} #51(])[d1(h) +,LL] fOI'j # h:jvh: 1a 7Mi y Ty b = 071727“'

Qi
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and if all the poles of (1.16) are simple ,then the integral (1.16) can be evaluated with the help of the Residue theorem to
give

o "’%Hz'( )2i=1 i

M; e’}
I(z1, ) = Y Zqﬁ (1.12)

2 o T
where ¢, and ¢; are defined by
HN, r4i (1—@]—!—2 la N, e )

¢y = 1.1
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HN;' e’ (1 (1) +7( )nHi7hi) ( § - 5]('i)77Hi,hi>
/ .
¢i=—7 O RO i=1,-,u (1.14)
HJZNHF ! (Cj _73 77H1,h>H] M1 L ( dj +5j 77Hi,hi>
d\W, + hi
where 7H,,h, = %,i =1,---,u
5h(@)

We consider a generalized transcendental function called Gimel function of several complex variables.

71 | AJA: A
U;0,n,:V ' ’ 1 - s
J(Zl» T azr) - JXQ(I))ZiaQirvTiriRr:Y . : - (277(.«.1)7‘ L - L w(sh o ’87’> Hek(sk)zkk ds - “dsr(l-ls)
1 r k=1

z, | B;B: B

with w =+v—1

The following quantities A, A, A, B, B, B, X, Y,U,V, 9(s1, - ,s,) and O (si)(k=1,---,r) are defined by Ayant
[2].

Following the lines of Braaksma ([3] p. 278), we may establish the the asymptotic expansion in the following
convenient form :

N(Zl7"' aZT) = 0( |Zl|ala"' 7|Z7°|a7‘)’ma’m( |Zl|7"' 7|Z7’| ) —0
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( )
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2. Integral representation of generalized Lauricella function of several variables

a; = min Re
1<j<m®

@) d(z)
D (i) and 8; = max Re
57’ 1<j<n®

In order to evaluate a number of integrals of modified multivariable H-function, we first establish the formula

b k k
/ (t—a)* (o= 0)" [[ (5t + g5)7dt = (b—a)* P~ B(a, 8) H afj+9;)7
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(w:hy, - hy, Lo 1) (A1), (N i )5 (=012 1), (—og = 1)

(()é+,83h1,"' 7hl717':"7‘1) R e e R
b—a)fi (b—a)fk (a+ B)
b—a). ... b— a)u _(7 — -
aTl( a) ’ 7Tl( a’) ) le1+,611’ ) afk+(]k F(Q)Héle()\j)H?:lF(—Uj)

a—O—E 1 hy GJ—I—Z 1 Si+j ! k
(27w) l+k /// / = = ) HF()‘ +SJ)HF(_U-7+SH~7)

e T 04+5+Z; 1l 57+Zj 1SZ+J) j=1 j=1

I+k

1T szt ez 2 dsy - - - dsige 2.2)
Here the contour L s are defined by L} = Ly, (Re((;) = v}/) starting at the point v} — woo and terminating at the
point v} + woo with vj € R(j =1,--- ,1) and each of the remaining contour Ly, ;- - - , L}, ;, run from —wo0 to woo

!
. . . hi1— i

.1) can be easily established by expandin -7t — means of the formula :

(2.1) can be easily established by expanding | [ [1 — 7(t —a)"] ™ by f the formul
j=1
= (),
(1-2) Z ;. (Jz] < 1) (2.3)

r=0

integrating term by term with the help of the integral given by Saigo and Saxena [8, page 93, eq.(3.2)] and applying the
definition of the generalized Lauricella function [10, page 454].

3. Notations

We shall note :

l
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4. Main integral
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We obtain a gimel-function of (r + s + | + k)-variables.
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Proof

To prove (4.1), first, we express in serie the class of multivariable A-function defined by Gautam et al. [4] and the
multivariable I-function defined by Prathima et al. [6] with the help of (1.2) and (1.12) respectively, we interchange the
order of summations and t-integral (which is permissible under the conditions stated). Expressing the Gimel-functions
of r-variables and s-variables in terms of Mellin-Barnes type integrals contour with the help of (1.10) respectively and
interchange the order of integrations which is justifiable due to absolute convergence of the integral involved in the
process . Now collect the power of [1 — T (t — a)hi} with (¢ =1,--+ ,7;5 = 1,--- 1) and collect the power
of (f;t+ g;) with j =1,--- k. Use the equations (2.1) and (2.2) and express the result in Mellin-Barnes integrals
contour. Interpreting the (r + s + k + ) dimensional Mellin-Barnes integrals in multivariable Gimel-function defined ,
we obtain the equation (4.1).
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Remark 1:

By the following similar procedure, the results of this document can be extented to product of any finite number of
multivariable Gimel-functions defined by Ayant [2], multivariable I-function defined by Prathima et al. [6] and
multivariable A-function defined by Gautam et al. [4] .

We have similar integrals concerning other multivariables special functions.

By the following similar procedure, we can to obtain a product of any finite number of multivariable Gimel-functions

class of polynomials [9] and class of Srivastava and Garg polynomials [11].

Remark 2:

We obtain the same formulae concerning the multivariable Aleph- function defined by Ayant [1], the multivariable I-
function defined by Prathima et al. [6], the multivariable I-function defined by Prasad [5] and the multivariable H-
function defined by Srivastava and Panda [13,14].

5. Conclusion.

The importance of our all the results lies in their manifold generality. Firstly, in view of the Eulerian integrals with
general arguments utilized in this study, we can obtain a large variety of single Eulerian finites integrals. Secondly by
specializing the various parameters as well as variables in the generalized multivariable Gimel-function, we get a
several formulae involving remarkably wide variety of useful functions ( or product of such functions) which are
expressible in terms of E, F, G, H, I, Aleph-function of one and several variables and simpler special functions of one
and several variables. Thirdly, by specialising the various parameters as well as variables of class of the multivariable I
function multivariable A-function, we can get a large number of special function of one and several variables. Hence the
formulae derived in this paper are most general in character and may prove to be useful in several interesting cases
appearing in literature of Pure and Applied Mathematics and Mathematical Physics.
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