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Abstract

The object of the present paper is to have computation of certain bivariate Laplace transforins for the
Hfunctions. A general theorem is establisked, which gives the correspondences, involving Fox’s
#-function, between the original 2nd tke image in two variables. A few particular cases of interest
are also discussed.
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1. Introduction

,Toe Laplace Carson transform in two variables is defincd ard represented by the inte-
gal equation® (p. 39)

QD 0

Fip,9)=pq | [ e f(x,y)dxdy; Re (p,q9)>0; (1)
0 0

jn'here F(p, q) ard f(x, y) are said to be operatiorally related to each other. F(p, ¢)

5 called the image and f(x, y) the origiral.

S}’mboli"al]y we can write

F(p,q)= f(x, y) or vice versa, (2)

Where the symbol < is termed as operational.

: ' 1 as follows :
The H-function® is defined and represented in the notation of Braaksma
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where x may be real or complex but_ 18 not equal to zerg and an e,

interpreted as unity, m, n, r, § _are mtegers satisfying the inequalitif ty Prodygy
0<n<sr A, (j=1,....,n, B, (J=1, ..., S)arepositivenumbersanda 5 Ismgt
b;(j=1, ..., s) are complex numbers such that no pole of I (, — - ): (hjz l,..,,,j
coincide with any pole of T'(l —a; + wAy) (J =1, ..., n); ie.. ) ( ==l,,_'m)

A;(by + &) FBy(agg—n — 1)

¢
(85'1:0! 1123 "'; ;l=]!'"'7m;j=l}"',n).

The contour L runs from ¢ — ico to ¢ + ico (o real) such that the poles Of T (b,
(J=1,...,m) lie on the right-hand side of L and those of I( _, L:AB:J
(j=1,..., n) lie on the left-hand side of L. Such a contour is possibje Onfm m;)

of (4).

The integral in (3) converges for

. largx| < iinm, 1>0, g
where
A= A;— 2 A+ 2 By— 2 B, (6

=1 j-n-}-l. ju=1 fmm41
These conditions are assumed to hold good throughout this paper.

In this paper we shall obtain correspondences, involving Fox’s H-function, bt
the original and the image in two variables.

In what follows we shall denote the original variables by x and y and the &
formed variables by p and ¢. The notations employed are those of anql@
Prudnikov’s Operational Calculus®. The results obtained here provide a generahzan?
to the results given earlier by DahiyaZ®.

2. Theorem
If D) 0<s<n<sr, 1<m<s 6§>0, Re(p) >0,
(i) |argu| < 37, 1>0,
(i) R2(v)>0, Re[-B+6H/B]>—1(=1,....,m):
RelB+v—8(a —1)/4]<3/4(=1,....n

(iV) Ai (bh +8) #B}, (ﬂj—ﬂ—l)
.(3:,’1='=0.1?2, ey k=1, ..., m; j= 1, cansdt)s
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Proof : The Laplace transform of H-function is given by® [p. 140, Eqn. (2.4)]
00

_1¢ ,_B pym,n o (as A)]
f e~ " t=° H;, [(ur) (b, B) dt
0 :

- 0
e nfm1 pym.ndl u (B& 6): (a: A)]
._*p Hr+1,: [(p) (b, B), ’ (8)

vlid for Re (p)>0, 6>0, 2>0, |argu|< An/2, Re[—f + 8(b/B)]> —1 (j=
1,2, ..., m).

On writing (pg)* for p, multiplying both sides of (8) by (pc;r)l'“ p~t and then
merpreting it with the help of the known result® [p. 144 (3.26)], we get

L

= &
(my)t (4xy) -0t [ pu-sB-mone g, [(64 xyt?)]

u

m, n (d, A)
X H™, |:(u:r)6 b, B)] dt
= pH (pg)e-F—= HIY [(H”M)” l & fg: g A)] = ®)

provided Re (v)> 0.

I with the help of a known formula*

" Now on evaluating the left hand side integra
8 cit. Jin conditions (i)-(iv) stated

[p_' 326 (2)], we obtain the desired result valid under the
with the theorem.

3. Particular cases

. 7
By taking proper choice of the parameters In (7) and on usInE the known results

. 54-68), we obtain the following two class of results :

(4) The named imgge functions expressed in terms of the H-function

For the sake of brevity we shall use the following abbreviations in this section :

X=(pgl, ¥=(4xy}t and 6= (pé) %
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(B) The H-function expressed as a named original function

For the sake of brevity we shall use the following abbreviations in this seclicn :

= (4xy)*, U = (pg), ¢ = (gﬂ)-i
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