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Bi Laplace Transform of a Product of Some Special Function
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Abstract: Our aim in this paper 18 to obtain two mfimte double integral concerning to exponential functions,
the product of the Gauss hypergeometric function [1], Fox’s H-function [2], a general class of polynomials [3],
the polynomial set [4] and the H-function of two varables [5]. Some mteresting cases are also given.
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INTRODUCTION

The two dimensional Laplace transform of a function f(x,x,) will be defined as

LAf(x,, x0pp,} = jje—pxrpzxz Fl, %) iy (1.1
00
The generalized polynomial set g4.up [x] is defined by the following Rodrigues type formula [4]
¥

ghitp [Xtp,w.C.D,Uuv]
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(1.2)
Where the differential operator T, 15 defined as
v d
I,,=x {u-%xa } (1.3)

The explicit form of this generalization polynomial set [4] 1s given by

ELE L A1)
_ @O WUV 4tV U il Ay i
BT D WD WD I (1—A—j) L1kiilji

£=0 k=0 j=0auirl
S, [xtp e CD U uv

.(AmV){”pVM”“Pk} [ px’j(Cx]i
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Ifwetake C=1,D=0and p~ 01n(1.3) and using the well known confluence principle

V
lim (b)V(gj =
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There in, we have the following polynomial set

A0
W " [x]= S%"u’o [x:tpw 1,0 U u v]

U+v
LV HA(UHT) i Z (=& [ A+l +u+tik I )
kre! v
£=0 k=0 U+ (1 5)
Srivastava [11] introduced the general class of polynomials
fn/mj -
Splx]=Y) ( n)mAn’SxS, s=012 .. (1.6)
§=0

Where m 1s an arbitrary positive integer and the coefficients A_, (1,5 = 0) are arbitrary constants, real or complex.
The H-function of two variables defined by [7], possesses the following integral representation

(aJ :a;,a;I Dip :(C;Y; )11:1;(‘3; YJ Dip 3
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Where
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For the convergence, existence condition and other details of the H-function of two variables we refer to [6, 7].
The series representation of Fox’s H-function [8, 9].
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The Gauss hypergeometric function [1, 10] 18 defined as

aIld'r]G =

b
ZFE(,D ,xg) Z (a();;)('ﬁfg

for p' neither zero nor a negative integer and Re (p'- b' - a") = 0.

Main Integral Transformations
First Integral Transformation:

o . .
j j (0y; + 0o, )T By + oy )
Q Q
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Where R is defined as
o
R - jﬁj
55, ﬁz

Re(hy)>0,Re(p; ) >0 (i = 12),

Re(hj+pj£)>0 (1< I1=<M"),
F

(1.13)

2.1)

(2.2)

m is an arbitrary positive integer and the coefficients A, (n,s > 0) are arbitrary constants, real or complex. The H-function
occurring i (2.1) satisfies the conditions corresponding appropriately to those given m [7] and p' 1s neither zero nor a

negative mteger and Re (p' - b' - a’) > 0.

Second Integral Transformation:

c o B By
j j (0 + 0y VT (B + Boyy )
Q Q
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Where R is defined in (2.1) and the following conditions are satisfied

(1o, >0 Re(p)=0,(1=1,2)
11 d.), M U 1 i
(i) Re(h; +0; E) >0(i=1,2), Re(p'— b —a) > 0,
J
(ii1) p' is neither zero nor a negative integer and Re (p' - b' - a')= 0,
(1v) m 1s an arbitrary positive integer and the coefficients A, (n,s = 0) are arbitrary constants, real or complex. The H-

function occurring in (2.3) satisties the conditions corresponding appropriately to those given in [11].
Proof. To prove (2.1), we make use of the following known integral [12]

o0 o)

IIF(alh + 0y, Byt + Baya)dyr dys
00

1 0 0
= Eij(ul,uz)dul,duz,
00

(2.4
Where R is defined in (2.2).
If we take
Floy, + auynpiy + Bay)
= fi(ey, + ey E By + Poy2)
then
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From (2.5), we find
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On expressing all polynomials, Gauss function and Fox’s H-function mn series form and interchanging the order of
integrals and summations and evaluating the v, and u ,integrals with the help of a known result [3], we arrive at the
desired result.

The result in (2.3) can be proved in the similar manner.

Special Cases:
o Taking e, =1p,, ¢;=0=p,n(23)and reduce the polynomial Sm(yl) m terms of Gould eand Hopper polynomials gm(y,h)
n n
[3] and the generalized polynomials set S?’ S’O(yz) m terms of Gould and Hopper polynomials H\lf(y2= 2,10) [3], we
arrive at the following bi Laplace transform:
L J’?ﬂ}’;‘r}g: {v;.h) HIV()’E:A‘:J”‘) zFf(i,:b’Jxa}U)
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) and the conditions easily obtainable from those stated with (2.3) are satisfies.

Taking x,=0=0=0,=p,and ¢, = B, = 1 in (2.3) and reduce the H-function of two variables in terms of product of

a Whittaker and a modified Bessel’s function [7], the polynomials Sm(yl) in terms of Hermite polynomials
n

“

] with the help of [14] and the polynomial set ¢

v

A0

. . oy
(y,) In terms of Laguerre polynomials L) by

taking p=v =1 in [9], we arrive at a result given in Gupta and Agrawal [15, 16].
The results obtained [14] follow as special cases of our results.
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