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The paper introduoces generalization of Laplace transform of two variables. An inversion formula and certain
theorems for the generalized transform, have been established.

Agta.rwa,ll and Sharma? have recently defined the @-function of two variables which has been
represented by Bajpai® as
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The contour L, is in the s-plane and runsfrom —¢ oo to 4-% co with loops if necessary, to ensure that
the poles of

I'b;j—s), Jj=L2 ....m
lie to the right and the poles of -
't—aj+s8), j=L2,....,m

" and

Il—ej+s+8, j=1,2...... , Ty
to the left of the contour. Similarly the contour Ly is in the - plane and runsfrom —<¢ oo to 44 o0
with loops if necessary, to ensure that the poles of
| Pdi—t), §=12% ..cc..,my
lie to the right and the poles of : ’
rl—e;+v9), j=1,2, SR

and :
I(l—ej+s+8), j=L2 .....umy
lie to the left of the contour. Provided that ‘
O0Sm< g, 0Sm< e, 0Sm <P 0IS®mSp, 0SSy
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theintegral converges if

(1’1+91+Ps+!ls) <2(m1+n1+n,,),
(P2 + g + s T5) < 2 (my 4 13 +-1mg)
| arg z | <[my+n +n—3% (0 + ¢, + 25+ )] m

largy | <[my+m+n—3 (m+e+pmtalr
. Hereas wellasin what follows (4 p) represents the sequence of parametersa,, a,, .... yap .

The classical Laplace transform of a function f(z) is
' : . ®
40 =p [t f i, B@>0 @
The Laplace transform as defined by Humbert* , for function f(x, y) of two variables is

$(p, q) = qu fe*f’” e f(z,y) do éiy, R(p, -q) >0 &)

In the present paper we mtroduce a generahzatxon of Laplace transform in two variables in

the form
T 1, myF1) 5 0, 0), 1 e
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where L :
| Rp,q)>0,p 40, <1+ 2,
lagp | <[ms—3(ps+—11m |argg| <[m—4%(ps+—D1n
and '
@% @)% f,9)«L(0,8),8>0, j=1,....,m, §=1,....m,
We shall represent (4) symbolically as

B9 —-f(w, )
Putting #; = p; = g; =0 and using the relatlon
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(4) isreduced to

m, +1,0 [ oy, ..., aml+dml]‘
S{’(p»Q) pgffgml my + 1 \pL 'al’“”’amup} X

+1,0 b, s eves byt fm, . L
When A = p =1, (6) ylelds Meijer-Laplace transform of two variables given by Jain®,
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Further when
aj=0,j=l,....,m1;
Bi=0,1=1,....,m;
pp=p;=0andA=p=1,
(6) is reduced to the form (3).

The generalization of Laplace transform of f(w) as deﬁned by Bhise® is

_ m+1,0 7]1+¢1’----: T -+ ]
¢(p) _#!Gm, m 11 I:Pm | s sove s Mms P f(z)dw. . (7)
Following integr;l isrequired in the proof of inversion formuli;._
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Red > 0, Re p > 0,
(Pt Dt ) < 2(my - ny ),
(P2 + @5 + P5 + g5) < 2 (mg + 15 + 7) ,
|argy| <[my +n 05— (py + ¢y + 25+ 2)] 7 Y
|arg €| <[my +ny +ny—3(pa+ g3+ 13 +03)] =
Equa.blon (8) is established by expressmg the G-function of two variables on the left as (1), interchang-

ing the order of integration which is justified due to the absolute convergence of integrals involved
in the process and evaluating the inner integral with the help of (7) viz

_\ e—Pn gt = nl p—*=L Rep>0
o '
INVERSION FORMULA

We now establish the following theorem which gives us a solution of the integral (4), solved for
the unknown funection f(w,y) in terms of its image ¢(p, ¢). ‘

Theorem-
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where .
® @ e ‘ '
Fh k) = [ | eT22p—h—le=Wg—b=1¢(p,q)dpdg.
0 0 , '
and '
(my+Limg+1); (1, 1), ny,
G'()\;p.)=Gm1' i s \dy s
(my+1,my 1), pg 5 (my 1, mg 4 1), 05
A ?’a; + 2, cevey Gmy + «mysb b+ Blyero oy by + Pm,
‘ €p, :
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provided that

. Re(z) > 0, Re(y) > 0,
and the generalized Laplace transform of f(x, y)exists.
Proof—
From (4) we have

@
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F(h, k) = e~ % p—h—1,—UW g—}—1 “pg @ .
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Changing the order of integration which is justified by virtue of de, la, Vallep Poussin’s theorem?®.

as the integrals involved in the processare absolutely convergent under the conditions stated earlier
and evaluating the inner integral with the ‘helpvpf;(SJ_ we get
F(hB) = G0 ) ) [ 2= =2 f(z,9) o dy
New.applying Reed’s®: theorem II, the result (9) is pioved.
FUNDAMENTALTHEOREMS
Now we give a few fundamental theorems for the generalized transform (4) defined above.

Theorem I. - -
It '
, -
$(2,9) = f(m,y).
P G ’
then | L L) = sy i (10)
Theorem II.
If

G .
g = flay),
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. ® G @ y dz . . .
dp dg & dy , _
ther f [#.0 3L =] [ra0 SF o
q ) [+ 2]
Theorem IIT. ,
If
G
(9, 9) = f@9)
w @ " G 0 .
o Tl 28EFT
0 0 ’ 0 0
Theorem IV,
If
' G
¢(ng = f(z.y)
ra dpdg &7 [ i d |
then [ [ o0 2L=[ [to9e L 13
0 o z 'y
Theorem V.
I

,’ G ' .
$i(2,9) = filz,y), + = 1,2

then T T $0,0)- 1 0) %pﬂ = T T f, 9). ¢§(2% P

q ? g (1)

provided that the integrals mvolved are absolutely convergent
Proof—Theorem I is estabhshed on replacing first P by pla,. g by g/a and then z by az andy by (by)

To prove (11), divide both the sides of (10) by ab and integrate with respect to & and b between the
limits zero and unity.

Proceeding s1m1larly as above for (11) and taking the limits of integration zero and infinity, the
result (12)is proved. Ifthelimits of integration are unity and infinity, theresult (13) is proved.

Theorem V is established by putting the value of ¢,(p,q) on the left hand side and oha.ngmg
the order of integration. _

Theorem VI . : .
Lid J@&Y) = @) fi(y) ns =Py =95 =0 ,
then (P 9) = $y(p) $,(9) . (16)
where :
m+10 a1+a1,....,a,n,f+¢m1
wo =p [T 00 (| T ) i a

40 = g je,,":,;';ﬁl (nay Ziff‘j;,;n;;’;:" ) i ay
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EXAMPLES
Now we get the images of few functions in this transform using the theorems already established.
Ezamplel. '
Taking f(», y) = 2*—1y4'—1, using (15) and equation’? (14), we get

my My
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R‘(P1+s)>0’Re(P2+t)>0
14+38m)>0,(1 + 3m)> 0
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Hence ,
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Taking f(e,y) = (1 —2)3—1 2~ (1 —ypr—1 $—1, using equation’ (15) and (5), we get
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