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Abstract
In this paper a theorem on the generalized Laplace transform is proved. It generalizes the result proved

by Samar, Gupta [4, p. 245] and Saxena [3, pp. 154-157]. A special case of the theorem is to get the

hy
Mellin —transform of the H- function of ‘r’ variables having an arbitrary power of (pi +bit; +Cit") in
the argument.
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Introduction
The H- function of two variables defined by Mittal and Gupta has been generalized to the H-

function of several complex variables [or the multi variable H- function] Xpree Xy by
srivastava and Panda P! in terms of multiple contour integral as:

_ 0,n:mg,ny;...;m, N,
=H PGPy Pr O

HIX;,0 X, ]
1 r
—_ (Zm)r j ..... J‘H(Sl’ Sr )H[¢k (Sk)xljk ]dsl ..... dsr
T - (1.1)
where
[1ra-a, +> a{’s)
0(sy,...,8,) = 5 J:rl g k=1 :
Hr(aj _ZQEk)Sk )Hl—‘(l_bj + Z/Bj(k)sk)
j=n+1 k=1 =1 —
(1.2)
k=1,2,....r
[Ire -ops)fTra-e, +cps,)
$ () = q::l = Pe
[T ra-ag+ofs) [Irep -cs,)
j=m+1 it (13)
k=1,2,...,r and an empty product is interpreted as unity; N, P, 9, My, Ny, Gy are non-
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0<n<p, =20, 0<m <q,, 0<n,<p,, (k=12..r)

negative integers such that:
&) pk) ~K k)
a’, p,C D . . . . .
! '81 ) are all positive. The contour L in the complex S plane is of the Mellin —Barness type which runs from
r@d®-bp®s,), j=1,..,m

and

IOOto + o0 with indentations, if necessary, to ensure that all the poles of

;
rd-a;-> as),j=1..n

r-c?-Ccs,),j= j Ik A e

the path, and those of ( ! )= and k=1 are to the left of Lk. The

various parameters are so restricted that the poles of all the Gamma functions that involved in (2.1.2) are simple and none of them

coincide.

By applying the method of Braaksma, it can be proved that the H- function of several

variables ( or multivariable H- function)is an analytic function, if

p q Py [P
Ac=Dal -3 01 3ch_3d® <o, (j=1..r
j=1 j=1 =1

Kare to the right of

= (1.4)
1
) ) \argx\<—7rAk,)k:1,2,..,r)
The integral (8.1.1) converges absolutely if 2
where
(k) ©_ N el _N g0 NPl )
Za +Zc > co-> "W +> DI - ZD >0
j=n+11 j=n+1 =1 j=L j=my+1 (1.5)
The Laplace transform
F(p) = e f (ot F(p)=f(t)
0 , Re(p) > 0 is represented by .
. -1 1
J' J.e (SyXq+-..+Sp X )Xpl 'Xr/‘o . H 0,0:my,ny ;... m, ,n,
o 0 P.A:P1:91:---; Pr»QAr
1 . 1 1 . .
rx @ @) 1€ 7D (€7 77,
® (r) . @ s® .. ) <)
2 X0 B2 s B 1 (@, 80), 5 (A, 80 ] dx, . dx
0,00my,n;+1;...;m, ,Nn,.+1
=Sl_pl...Sr_pr < H P.q: pi+11q1,...;pr+1,q,.
- ) (r) . @ O - (r) )
2151/11 (aj’aj v--yajr )l,p -(1_/01!/11)1(0] Vi )1,p1""7(1_pr’/1r)1(cjr 17Jr )1 P,
; (1.6)

s, 7|0 8P, B7) g 1 (d J41),51.(1))1&'1;...; (d}”,&}”)mr

provided that
) min{4,Re(s,)}> 0
d(i)
Re(p;)+ A4, minRe| —= >0
1<j<m, 5J(

i)

o, Oml,nl,...'mr,nr
>~ H P,9:P1,d15---5 Pr»Ar

O ey §

[e.o]
—(51 X +-..+S¢ X —1 -1
..je (Svatex) =t | xor
(o]
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"1(Cj 1V )1,pr

— . 1 . 1 1 .
2% (@i ) 1€ )0
dx,...dx,

(d® 5O
I

®» sy -
70 )1g e

2. %055 B B7)yq 5 (d

. 1 1 .
B NG S C U

DB (o1 4D, (AP, 50,45 (0 40, (A0, 57,

:Sl_pl"' .
. Q)
zlsl"1 (aj,CZj pee
17

Ay . 1
z,577|(b;; BY,..

provided that
) min{/,,Re(s;)} >0
Re(p,)— A min Re

I<j<my

(Cj _ J>O
ii) Vi (i=1..r).
(1.8)

H 1,0
0,1 X (I , p
(1.9)

H¥ x
ot (0.1

2. Main Result
If
(2.1)

exp[—iqi¢(ti)j f (tl,...,tr)%F(pl,---, PGy dy )
(2.2)

And
9t t)=G(py.-.nr P

then

F(bt,,....bt, ;ct,....c.t.)a(t,,....t,)
(2.3)

of £ (et JGP, bty +C,B(t),cn Py + i, +C, gt ..l
0

o || o
O ——y 8

provided that the integrals involved are absolutely convergent.

Proof:

[oof £t t )G Py +ity +Ci(t, ), Py +Dit, +C (2, Yol

0 0

=[] f (tl,...,tr){j...jexp(—Z(pi +bt, +ci¢(ti))xijg(xl,...,xr)dxl...dxr}dtl...dtr
0 0 0 0 i=1
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o0

[P (B )9Ot ,)

0 i=1

x{]g...]gexp(—i(bxt +C, X P(t, ))]f(tl, r)dtl...dtr}dxl...dxr,

=L (2.4)

Using (21) and (2.2) in (2.4), the right hand side of (2.4) becomes:
=0(X,. X, )F (0, X,..., 0. X, ;€ X0, €, X, )

R e T r

2 (et YF (Ot bt Gty

S rtr 'rr)

The change of order of integration is justified by Delavalle Foussins theorem.

Provided that the integrals

Texp( Z(p,x,+bxt +C,X ¢(ti)jg(x1,...,xr)dxl...dxr
- and

[
|

=1 are both convergent and the Laplace transform of g(tl,...,t,) and

...Texp(—i(bxt +C, X, P(t, )jf(tl, t,)dt,...dt
b.

Fot,,...bt, ;ct,..

1Mt

" rtr)exist.

Special Cases

h; e S, —
Letin (2.1) put ot =t, and Ft,..t) =t l"'tf 1,then
eXp(_ZQi¢(ti)j ft,...t)=
i=1

hy ..
q,t* |—:— .. —
0,0:1,0;...;1,0
< Hg 01 o

s-1 s,—1 - he |__ - oLt
S a,t, (0,1);...;(0,1) 29

expressing eXp(_ qit; ) as an H- function of several variables.

Q1p{h1 —- (l_sl’hl);"';(l_sr’hr)

0,0:1,1;...51.1
< Hgoan "an

p‘51 P a, p;™ |—: (0,1);...; (0,1)
Now let

9t t,)=G(Py P,)

, then the theorem gives:

( " )F(btli 1 r r’Cl 10 ) g(tlv r)(bltl)751-"(brtr)7Sr
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c,t,(bt,)™ |[—:(@—s;,h);...;AQA—s,,h,)
< H Qo .
(b, t,) " |—: (0.1);...; (0.1
= [ [t 6 (p, + bty + Ot e Py B, Ot it
0 0
l|\/|[G(p1+blt1+cltl“1,..., p, +b t +c,t )] 25
Thus we have
£t )=G (P,
|f g(l r). (pl pr),then
[ (p1+btl+c1tlhl,..., p, +bt +ct™ )]—
cb "y =@ —s, h)i @S, h)
< H G onn a :
9(t,.t )bt ) . (b,t,) et = ODi.s O | >0,
Or
M[ (p1+b1t1+clt1“l,...,p +b,t, +ct )]—
)(bltl )_S1 "'(brtr)_Sr

g(t,,
b
’ h, <0. 28)

0,0:2,0:...;2
< Hg'o:02 "
1-h,
c b, ft

— (s, 1), (0.D);...; (s, 1), (0,D)

Provided
Re(s;) >0 Re(p;)>0 Re(bi)>0 or 4=11) oy

_h T,
‘arg(cibi " )‘ <=, (i=1..r)
2 and the integrals are absolutely convergent

Application:
) represents the left hand side and right hand side of (2.3), further let

Let 9(nt) gng F(Pys P

Gt Py P,) = (P, + 03t +Cit)
Zl ( pl + bltl + Cltlh1 )_}Ll

( pl‘ + brtr + Cl‘trr']r ) or

0,0:m,,n,+1;...;
X H o oup 2 ripy 11,
Z (pl’ +brtr +Crtr )

(1_pr’2’r)!(c(r)17/]r))1 P,

1= p,A4), (C(l)J/Jl))l P
)y s
CHSTI 0P

® s® -
@d®,60), 5


https://www.mathsjournal.com/

International Journal of Statistics and Applied Mathematics https://www.mathsjournal.com

then (2.7) and (2.8) give the following results.

; pl_l pr_l
MGt Py p, | 7
& ) M0y -
Z1t1 (aj:aj :-..,aj )1,p . (Cgl),}/}l))l’pl;m;(Cgr)’yj(_r))“)r

0,0:myg,ng;...;mp 0
xH P.Q:Py,Gs-s Pr e

24,70y, B B70) 0 (d0,60), e (d,80),,
x (b)) ...(b,t,)
cb "ty ™ |—:@—s,h);...;@A—s,.h)

0,0:1,1;...;1,1
< Hgoas hn

c,b "t |—: (0,1);...; (0,

h. >0

when !

L ]
—t+~1 pr—1
=ttt

MA{B(t, oot P P} S

2 Q) (r) PN ) .o
2.t (@ 0 ) (P, ), e €00,

0,0:my,ng;...;m, N,
x H P,d P15+ Pr O

2t |0, B B7) (@065 (d7 6,

x(bt,)™...(b t, )™
c o Mt |- — e ; —
«Hggzoze

Crbr_hrtﬂ-_hr — - (817_h1)’ (0’1)’; (Sr ’_hr)’ (0!1)

provided

yRe(s)) >0 Re(p))>0 Re(t)>0 .,

‘argcit(hi‘<%Ai,Ai >0 |argzi|<%9i,¢9i >0

ii) :
0

Re pr+ti5—:i) >0,(j=1...m),(i=1..,r)
iii) ]
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