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SIMULTANEOUS TRIPLE INTEGRAL EQUATIONS INVOLVING
G-FUNCTIONS OF TWO VARIABLES
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A formal solution of simultaneous triple integral equations involving
G-funcrions of two variables as kernel by the method of fractional integration
operators is obtained.

1. INTRODUCTION

Recently Masood and Srivastava (1970) have obtained the solution of dual
integral equations involving G-functions of two variables by using fractional integral
operators, In this paper we have obtained the solution of simultaneous triple integral
equations involving G-functions of two variables. The G-function of two variables
due to Agrawal (1965) is defined as
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The sequence of parameters (Bm,), (B,,); (¥v,)s (v,,) and (es) are such that none

of the poles of the integrand coincide. The paths of integration are indented, if
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necessary, in such a manner that all poles of T'(fi — &), j =1, ..., m, and I"(B;: — ),

k =1, ..., m, lie to the right and those of I'(ys + &), j = 1,....,v;, and P(Y;‘ + ),

k=1,..,v,and (1 — ¢ + & -+ ), j = 1, ..., n lic to the left of the imaginary axis.
The integral (1.1) converges if
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2. SIMULTANEOUS TRIPLE INTEGRAL EQUATIONS

The simultaneous triple integral equations to be discussed here are as follows :

B (€p+n) -
© o© Xu (Tvl) (Y )
MV s Vs My,
s S Gernl,(t?i-vl]aH—ez)’O’(q*hnlvG-fmz) (‘Bm‘l), (;3'"2)
0 0 Gl ECH H ()
8 . ‘e
(ﬁml-%q)’ (gmg-*-q)
X T agefe(u, u') dudw’ = $ie(x,¥), 0<x <y, 0<y<a..2l)
Y=
B (€ﬂ+“) ]
@ Xu (cv1); (CV2)
T3V 3Vge sy ( ); (B’ )
s I p+7§9(!2+v113t+v2)707(q+m1’q+mz) Bml m[z
0 0 yu' (Yv1+t); (ngﬂ)
(bml-’rq); (b;n2 +q)__

w
X B beofe(u, w') dudi’ = ¢os(x,¥), a<x<b a<y<b..(22)
=1

(€r+n)
xu | (6)s (€,)
vy vy (0, (&,

pras(tdvyrttva)r0atmyigtme) my’ DS
yu

CI.——-—\B
Ol.__——-.8

(c:1+t) ) (c,vez'l't)
®

vlnl‘HI) ’(b;n z-Hl)

‘(equation continued on p. 1602)



1602 A. P. DWIVEDI AND J. P, SHARMA

)
X Z couful, w) dudu’ = gu(x, ),
w:—'—:

=12 ...,n x>b y>b>b ...(2.3)
where ayg, bys and cep are constants, die(x), dee(x) and dae(x) are given and fy(x, y)
is to be determined.
3, THE MEL-LIN TRANSFORM v
In this section we use the Mellin type of double integral, if for positive x and y,
o+iw 6'io
‘ 1 s
) = || e dras 3D
c-[00 o' =i

then
[> o3 o} X
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under suitable conditions due to Reed (1944).

We may write (3.1) and (3.2) in the form :
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We restate here a theorem of the Mellin transform of two variables similar to
the Parseval theorem stated by Fox (1965) for single variable:
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From (1.2) and (3.4) it is easily seen that
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On using M {f(u, «')} = F(r, s) and applying (3.6) to (2.1), (2.2) and (2.3), we

find that
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and X(r, 5) is given by (3.8).

4. SOLUTION OF SIMULTANEOUS TRIPLE INTEGRAL EQUATIONS

In this section we will transform (3.9) and (3.11) into two others with common
kernel by application of fractional integration operators of two variables similar for
one variable defined by Erdelyi (1950-51).
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In the contracted forms we write
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where 0 < x < 4,0 < y < g, by virtue of (4.1) and (4.3).

On transforming (4.7) successively, for (k =v; — 1, ..., 15 v, — 1, ..., 1) by
the application of operators Ty,x and Tflk (k=gq,q—1,..1), wefinally get
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where dys are the elements of the matrix [bye] [aye]™, 86 =1, 2, ..., 1.

In a similar manner by the application of operators R; and R,’fz given in (4.5)
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where gyo are the elements of the matrix [bye] [cys]™?, 6 = 1,2, ...,7n

On setting

-

5 d\png,l [Ths - Tog To oo Ty {61506 9) ],
o1

| 0<x<a O<y<a
Go(x, y) = <| {¢.,,,(x, Wha<x<ba<y<hb,
z gq’aRl’l [R"’Z . R::Zt 1,1 °°° le,mz {¢3a(x! y)} "'])
o=1
L x>b y>b ..(4.10)

where dgs and gg, are the elements of the matrix [bye] [age]™?, [bye] [cye]? respectively.
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Since the left-hand side of (4.8), (4.9) and (3.10) are same with a common kernel
they can be put into a compact form as
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Equation (4.11) is the reduction of (3.9) and (3.11) to two equations with a common
kernel. On treating the kernel of (4.11) as an unsymmetrical Fourier kernel and
following a procedure similar to that of one variable by Fox (1965), (4.11) can be
written as
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where m {Gs(x, y)} = G, (r, 5).

This is the formal solution of (2.1), (2.2) and (2.3). Applying (3.6) to (4.12),
we see that
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where @¢, are the elements of the matrix [bge] ™2, 6 =1

»2, ..., n. When (4.13)
written out in full becomes :
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S. A PARTICULAR CASE
If we take a = b = | and n’ = 6 = 1, then the simultaneous equations (2.1) to
(2.3) reduce to those of dual equations discussed earlier by Masood and Srivastava
(1970) and our solution (4.14) agrees with that of Masood and Srivastava (1970).
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