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ABSTRACT

The object of this paper is to establish a relation between the double Laplace transform and the
double Hankel transform. A double Laplace-Hankel transform of the product of H-functions of one
and two variables is then obtained.
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INTRODUCTION

if M(p,, P,)is the Mellin transform of f (X, y), then
M(p,, p,) = [ [x"y™f (x, y)dxdy;  p,>0,p, >0 (1)
00

if H(p,, p,) is the Hankel transform of f (X, y), then

H (P ) = [ [ X3, (pX)Y3,, (p,¥) f (x, y)dxdy (12
00

Provided that XJ, (p,X) >0, yJ ,(p,y) >0.

The following formula is required in the proof:

) =S/ A —tlu

J'Ixs—lytle [ax* by Jdxdly = &q{_i,_lj 0, [_Ejgs (_lj (1.3)
50 Au A U A Y7,

H[x] represents the H-function of Fox [1]. 1(aj, aj)n denotes the set of n pairs of parameters

(a, ) (8, ), (8, a,)

The H -function of two variables (Mittal and Gupta [2], p.172) using the following notation, which is due
essentially to Srivastava and Panda ([3], p.266, eq. (1.5) et seq.)is defined and represented as:
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Where
M
[[r@-a,+a,c+An)
j=1
(&) =— : o (1.5)
[ T(a—a& - Am] [r@-b; + 5,5 +Bn)
j=m+l j=1
HF(].—CJ- +}/j§)]:[r(dj _51'5)
0,(£) = —— = (1.6)
[ T(c;—76 ] Ta-d;+5,8)
j=ny+1 j=m,+1
[Ira-e+Em[r(f;,-Fmn)
6,(1) = — T (1.7)
[Ire-En ] ra-f,+Fn
j=ng+1 j=mg+1

MAIN RESULT

Theorem: If H(pl, p2) is the Hankel transform and M(p1,p2) is the Mellin transform of f(t1,t2), then

0 © -1 n -1 r, v+21n H+21,
oo 33— CDCD () (p,)

STV + 1+ D0 (u+ 1, +1)2v 20

MWV+2r+2,u+2r,+2)

Provided, f(t1,t2) is continuous for all values of t1 and t, the Hankel transform of |f(t1,t2)| exists and the series on

the right hand side of F(p1,p2) converges.

Proof: From (1.2),

H(pl7 pz) = J-J‘HJV(pltl)tzJﬂ(pztz) f (tvtz)dtldtz

_woo © (_1)r1 pltl v+2n » (_1),-2 pztz HA21,
_!.'(.).tlﬁz_;lllr(v+rl+1)( 2 j tzrlz_:jrzll"(y+r2+1)( 2 ) L )dtdt,
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S ( 1)f1( 1)r2(p1)v+2r1(p2)ﬂ+2r2 T v+2r+lt,u+2r +1

' 2 f (1, t,)dt dt
ﬁz;zr r 'F(V+r+l)r(y+r +1)2v+;4+2(r1+r2)J’_([t1 2 (tl 2) 152
=iz (D" (=D)* (p)"*" ()"

S RIGIT(V 6+ )T (u o+, +1)27 20

MWV +2r+2,u+2r,+2)

A DOUBLE HANKEL TRANSFORM
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=22
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[1—b]- _(v+2q+2jﬂj _(y+2r2+2]Bj +&ﬂj +éBj]
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4
[1—aj 7(v+2t‘1+2]aj 7[ﬂ+2r2+2jAj +iaj +7Aj]
1 r 7 r ),

(3.1)
Provided,

/1,5>0;77>O;|argc|<%A7z,A>0

Where
A= Zm:H - Zq: H. +ZH:G Zp: G,
=1 j=m+1 j=1 j=n+1

Re[(v+2r,+2+y(d, /D) +A(h; /H)I>0i=1..,my; j=1...m

Re[(u+2r,+2+n(f/F)+5(h /H)]>0i=1...mg;j=1..,m

1-g.
Re|va2r+2-y| 1% |- 229 || coi=tn;j=1..n
C G,
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Proof: To prove (3.1), Expand Bessel function in series form and substitute the Mellin-Bernes contour integral for
H[cx*y’]

arrive at our result on evaluating the (x,y) integral by using the result (1.3).

on the left hand side then interchange the order of contour integral and the (x,y)-integrals. Finally we

Provided the conditions are same as that of (3.1) with Re(p1)>0, Re(p2)>0.
SPECIAL CASE

In (4.1) take n1= p1=q1=0, to get the double Laplace-Hankel transform of the product of three single H-functions of
Fox as:

O t—38

(49, (p1)3, (PIHT o et

1(9;.Gj),
1(hjHj)q

mz 2 7 |1(65:Ci)p, M3.N3 7 [1(8)Ej)py —
H, [ct REIRR S }Hps% [ct S dtdt, =

VH2L 3 12K,
p —(v+2r1)/yb (u+2ry)In (7/77)—

ii (DD p
LI C(v+r, +1)1"(,u+r 1) 2vruralinn)
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1(gJ G;j )n 1(1 dJ ( l]Dj ;;Dj)mz

M+N, +Ng,N+My +Mg Ca—l/yb—ﬁl
A
)C- =Ci)
izl
7

P+0y+02+03,9+ P+ P2+ P3 v+2

/4

=t

1(h; ,Hj)mvl(l—cj—[

HA2T, 5 v+2h
[l—fj—( ij 2B | male;.6))p, |15 D,
1 n T e o 4

HA2T, o v+2n
1—61—[ jEj ,—Ej ,mﬂ(hj,Hj)q, l—cj— Cj
n P3 np+1 4

Provided the conditions are same as that of (3.1) with p1=q1=0; Re(p1)>0, Re(p2)>0
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