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Abstract

The aim of this research paper is to evaluate a double integral involving generalized I-function of two variables.
Key words : I-Function, double integral

1. Introduction

The generalized I-function of two variables introduced by Goyal and Agrawal*, will be defined and represented
as follows:
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x and y are not equal to zero, and an empty product is interpreted as unity p, p;, p,» 9, ;. d,» M, N, N, n,, n.and m, are
non negative integers such that p>n>0, p,>n>0,p.>n>0,9>2m>0,q,>0,q.>0,(i=1,....ri"=1,..,ri" =1, ..,
r’; k=1, 2) also all the A’s, a’s, B’s, B’s, y’s, 8’s, E’s and F’s are assumed to be positive quantities for standardization
purpose; the definition of I-function of two variables given above will however, have a meaning even if some of these
quantities are zero. The contour L, is in the &-plane and runs from — woo to + woo, with loops, if necessary, to ensure that
the poles of F(dj-éja) (I T , m,) lie to the right, and the poles of T' (1 -¢ it yja) G=1,.,n) I (1- at+ ocja + Ajn)
(=1, ..., n) to the left of the contour.

The contour L, is in the n-plane and runs from — oo to + woo, with loops, if necessary, to ensure that the poles
of T (f -Fn) (=1,....,n ) lie to the right, and the poles of T" (1 - e+E n) G=1,..m), I (1- at ocja + Ajn) G=1,..,n)
to the Ie#t of the contour Also

=3P aji + 3y i — XL B X 8jir <O,
= X0 A+ By - X1 Bji X Fji <O,
U= ZJ n+1 O ji ZJ me1Biji +z 10 ZJ m1+18ji' +Z?i1”/j_2?:nl+1"/ji' >0, )

V=—Z?i:n+1Aji _z(jthrlBJ' zj 3F; ZJ m21+1FJ| +zj 4 Ej ZJ n2+1EJ| >0, (3)

and |arg X| <% Um, Jarg y| < %2 V.
In our investigation we shall need the following results:
From Shrivastava [4, p.1, Eq. (1)]:

__ w[n/m] (= n)m
Selxl =Xyl — = X"Anu (1=0,1,2,..), )
where m is arbitrary positive |nteger, and the coefficients Anu (n, u > 0) are arbitrary constants, real or complex.

2. Double Integral:
In this section, we shall establish following integral:
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The integral (5) is valid if the following sets of (sufficient) conditions are satisfied:
(i) e is arbitrary positive integer, and the coefficient A, (f,u=0) are arbitrary constants, real or complex.

(ii) |arg 24| < % Um, |arg Za| < % Vr, where U and V is given in (2) and (3) respectively.
(ii)Re(1 +a—b) > 0,Re(a) > —1,Re(B) > —1,t > —1,
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y = 0,Re(A + 6€) > 0,Re(p + vE) > 0,
Re(p +yu—TE > 0,Re(1+a—2p — 2yu + 2T¢) > 0.
(iv) Re(1—2b) > 0.
Proof:

To establish (5), we use the series representation of St'? [x] as given by (4) and for the generalized I-function of

two variables we use Mellin-Barnes types of contour integral as given in (1), on the left-hand side of (5), change the order
of integration and summation (which is justified under the conditions given with (5)), we then obtain
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Now using known results [2, p.118, Eq.(3.3.1)] and [3, p.254, Eq.(2.1)], and interpreting the resulting contour
integral as the generalized I-function of two variables, we once get the right-hand side of (5).

3. Particular Cases:
I. On specializing the parameters in main integral, we get following integral in terms of I-function of one variable:
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where

1 a a
A= (1—u,v),(i—§+p+yu,T>,(—§+b+p+yu,T), .....
B=(A+Kkj,0),(p +vyu,T),... .. ,(1—-A—p—Kkjv—o0),(—a+b+p+yuT).

The integral (6) is valid if the following sets of (sufficient) conditions are satisfied:
(i) m is arbitrary positive integer, and the coefficient A (n,u>0) are arbitrary constants, real or complex.

(i) = Z T 04— Z] r1+10(]1+Z =18 — Z]Qn+1311>0 and farg z| < (1/2), Qr, Vie (1,2, ..., 7).
(i) Re(1+a—b) > 0,Re(a) > —1,Re(B) > —1,t > —1,
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Yy = 0,Re(A + 0&) > 0,Re(p + v&) > 0,
Re(p + yu—TE) > 0,Re(1 +a—2p — 2yu + 2T%) > 0.
(iv) Re (12b) > 0.
1. On choosing r = 1 in the integral (6), we get following integral in terms of H-function of one variable:
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where
A=(1 )(1 SHp+ T)( “+b+p+yuT)
= L, (5-5+p+yuT) (=5 p+vyu,T), ...

B=(A+Kkj,0),(p+vyuT),.... ,(1-=A—p—-kjv—o0),(—a+b+p+yuT).
The integral (7) is valid if the following sets of (sufficient) conditions are satisfied:
() m is arbitrary positive integer, and the coefficient A (n,u=0) are arbitrary constants, real or complex.

(i) Q= ZJNZI o5 — Z]-P:m_l o5 + Z]Nil Bj — Z “ i1 By >0, andarg z| < (112) O
(i) Re(1+a—b) > 0,Re(a) > —1,Re(B) > —1,t > —1,
Yy = 0,Re(A + 6&) > 0,Re(p + vE) > 0,

Re(p + yu—TE) > 0,Re(1 + a—2p — 2yu + 2T¢) > 0.
(iv) Re(1-2b) > 0.
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