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ABSTRACT
The main aim of the present paper is to derive some results related to triple integral relations on the product of two

H -functions and the multivariable H-function. A large number of known and new results have also been obtained by
proper choice of parameters.
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1. INTRODUCTION

The H -function, a generalization of Fox H-function introduced by Inayat-Hussain [4] and studied by Srivastava and
Buschman [10] and others, is defined and represented in the following manner:
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and the contour L is the line from ¢ — i oo to ¢ + i oo, suitably indented to keep poles of F(bj - BJ.S), j=1,2,..,mto

A
the right of the path and the singularities of {I"(1— aj + (ij)} ) ,J =1,2,...,n to the left of the path. For convergence

conditions and other details of the H -function see Inayat Hussain [4], Srivastava and Buschman [10].

The series representation of H -function [3] is as follows
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The multivariable H-function due to Srivastava and Panda [7] is defined and represented as follows
Hizyz JoH 2OV WO VO) | @):e,... 001077 b0 0; .
Lo ord™ AC:[B'DT;...; [B(r),D(r)] [©):y'..., (r)][d 87:...; [d(r)g(r)] r
l S S -
= | T(sy,...,8.)Ry(S1)..R,(s;)Zt...Zz}r dsy..ds,, (i=+/-1) (5)
(2ni)’ le ILr 1 r) 11 r\Sr) ey ap Usg Moy
where
u(® v
[T r@f -5, )1‘[ ra-b® +¢0s;)
_ = ;
Ri(Si)_ (I) (I) VIe{ll"'lr} (6)
H - d(') 6(')3) H F(b(l) d)(l)s)
= U(')+1 = V()+1
: S0
H I 1—aj+z OJ Sj
T(Sg,enrSp) = H

TRENN| Ky

=\+1 i=1

For the nature of contours, various sets of convergence conditions of the integral given by (5) and the other details
about this function we may refer to [7].

For the sake of brevity, we used the following notations:
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2. RELATIONS

This section starts with the assumption of three new theorems on two H -function associated with multivariable H -
function. These theorems can be used to establish known and various new results.

Theorem 1. Consider the H -function and multivariable H-function defined in (1), (3) and (5) respectively, then
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where the asterisk * in (10) indicates that the parameters at these places are the same as the parameters of the H-
function of several variables defined by (5).

Theorem 2. Consider the H -function and multivariable H-function defined in (1), (3) and (5) respectively, then
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which is valid under the same conditions as given in (10).

© 2012, IIMA. All Rights Reserved 3355



V. B. L. Chaurasia® & Yudhveer Singhz*/ NEW TRIPLE INTEGRAL RELATIONS ASSOCIATED WITH H -FUNCTION AND
MULTIVARIABLE H-FUNCTION/IJMA- 3(9), Sept.-2012.

Theorem 3. Consider the H -function and multivariable H-function defined in (1), (3) and (5) respectively, then
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which is valid under the same conditions as given in (10).

Proof. To prove the theorem 1, first we change the left hand side of integral (10), from Cartesian to spherical polar
form and then expressing the first H -function in terms of Mellin-Barnes type of contour integral given by (1) and the

second H -function in series form given by (3), also the multivariable H-function in their contour form given by (5),
interchanging the order of summations and integrations, we get the following form of integral say (&)
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On evaluating the 6 and ¢ integral occurring on the right hand side of (13) with the help of known result [5, Eq.5,
p.16],see also [6, Eq. 3.2.7, p.62] and using the well known Beta function, we easily arrive at the desired result (10)
after a little simplification. Theorems 2 and Theorem 3 can be proved on the similar way.
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3. SPECIAL CASES

() Ifwetake m=1,n=3=p=qand replacing z by -z in the triple integral (10), (11) and (12) and using
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The above function is connected with a certain class of Feynman integrals, we get the following results
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which is valid under the same conditions as given in (10).
(11 If we take A; = BJ- =ay =P, =1(1=1,..,nj=m+1,..,q,k=1..,p;¢/=1,..,9) in(10),

we arrive at the following result
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In the left hand side of equation (10), we get
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where qu [3,p.271, Eqn.6] is the generalized Wright hypergeometric function because it gives p\|/Ol([9], p.19,
eq.(2.6.11)) for Aj=1(j=1,....p) and B; = 1 (j = 1,...,0) in it. Similarly we can find special cases for (11) and (12).

(V) Further onsetting a.j =1(j=1,..,p)and B; =1(j=1,...,q) in(19), we arrive at
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where the function qu ([3]) is a particular case of qu and also reduced to well known P Fq function for A;j =1
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