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A generalization of the classical Laplace transform

(L1) $(p) =p f " ety

has been introduced by the author [1, p. 57] in the form

) $) =p[ G (py/ T Pt
0 Mys eonene s My @

and denoted symbolically by é(p) = G[f(); @,» B, 0]. Certain
rules and recurrence relations have also been established [2] for
the transform (1.2), which we shall call as Meijer-Laplace trans-
form. Setting ¢, =0,7=1,2,...,m—1.

(i) and a,, = 0, 0 = 0, (1.2) reduces to (1.1)

(ii) and a,, = —m'—k, n,, = m'—k, 0 = —m'—k we get (1.2)
reduced to Meijer’s transform [3, p. 780],

(18)  $(p)=p f " oty e W (PO (1)

(iii) and a,, = $—m'—k, n,, = 2m’, 0 = 0 we get (1.2) reduced
to Verma’s transform [4, p. 209]

(14) $0) = p [ (e W, o)
We denote (1.1), (1.8) and (1.4) symbolically by
$(p) = 1(t), 1) > $(p) and $(p) = WIF(t); b, m']

respectively.

In this paper we have obtained a theorem for the Meijer-
Laplace transform (1.2), which is a generalization of the well-
known Tricomi’s theorem [5, p. 564]. Various particular cases
have been given and the theorem is illustrated by an example.
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TaEOREM: If

é(p) = GI{(Y); @ms Wms O]
then,

(21)  prrg(p=r) = G[t* f:’F(t, D W)ys s 1,0 p]

where 1

(27:)(”")/2 . *Tait

(’ )_ np—T oA Giﬁinﬁ sm-g-nutn
—ny—o;—Ai+l n,4a,+v
Y n ’ s
sn® | ni4+v o+v —p—AiA+1l —p—A41
s s n  on

provided n, s are positive integers s > n; |arg y°/p"| < (s—n)=/2;
min (Re 7;, Re p) + » min (Re n,/s, Re o/s) > —1— Re 1 >
— Re(p;+o;+4)—2 for t =1,2,...,m; j=1,2,...,u; 1 =0,
1,...,n—1;»=0,1,..., s—1. the integral in (2.1) is absolutely
and uniformly convergent and the Meijer-Laplace transform of
[ [ F (2, y)dy| exists.

Proor: From (1.2), replacing p by p~—™/ and multiplying by
p"*~2, we obtain

e prrern = [ pienid (v /2 ) ray

t=12,..., m.
But we have from [6]

1 For the sake of brevity the symbol

a;+y

5,8 g ot
2 s 1= LR s F = Y .
Gﬁ”+":: 2B +sm z +b+v o+l 3 1=1,2, ym; =1, 2, IR

ﬁ ] 3 1’=0,1,"~,ﬂ-—1;l=0’1,...,3_1

has been employed to denote

21 a;+1 . a1+ﬂ—1 an . an+ﬂ‘—1
’ ﬂ ’ k) ﬁ ’ s ﬂ’ s ﬁ

s cl+d13 Ct Y cm"l‘dm

E’T) ) ﬁ"" _E_’", ﬁ'_"‘s—;"' ’ s
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”c+ai)

Ny O

=p f Et (pt/ s +“’) A F(t, y)dt
0 Nis P

i

(2:3) PAGrlmn (yp"'/‘/

i=1,2..,mj=12...p4

Hence substituting from (2.8) in the integrand on the R.H.S. of
(2.2), and changing the order of integration we get the result (2.1).
To justify the change of order of integration we see that the
t-integral in (2.8) is absolutely and uniformly convergent as n
and s are positive integers,
s__
(5
2

Ren; Re a)
8

Yy
$>mn, |arg—
p

9

min (Re #,, Re p)+n min (
s

> —1— Re 1> —Re (g;+o;,+1)—2
fori=1,2,...,m; 1=12,..., 4.

the y-integral in (2.1) is absolutely and uniformly convergent
and the repeated integral is absolutely convergent as the Meijer-
Laplace transform of [t [o° F(t, y)dy| exists. Hence by De La
Vallee Poussin’s Theorem [7, p. 504] the inversion of the order of
integration is justified.

3. Particular cases

In all the following cases we assume 7, s as positive integers
with s > n, larg ¥*/p*| < (s—n)=/2 and the integrals involved
are absolutely and uniformly convergent.

(i) With ¢;=0, j=1,2,...,m—1; a,=—m'—k; o=
—m'—k, n,, =m'—k we have;
If
k+
1) 2 3(p)
then

n/s—A —n/s (27t)(”—‘)/28k+m' R .
PTG = e © [t f F(t, y)f(y)dy; «us 1y p]
(1]

where
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—n—oay;—A++l —2k+v
_cm yr no o
F(t, y) an-{-s, 284+nu4n snt —|—m’—k—|—v ’_77;"‘1‘1'1 —P—l+l
S ’ n ’ n

min (Re 7,, Re p)—l—l;- Re (—k+m') > —1— Re 4

> — Re (n;+o;,+4)—2;
for j=1,2,...,4; l=0,1,...,n—1;»=0,1,...,8—1.
(ia) Further with k = +m’ we get
If
é(p) = ()

then

n/s—A n/8 (275)(”_8)/2 - st A >
(8.1) p**re(p~™ )=m6[1 fo F(t,y){(y)dy; &us Mus p

—_

where
—ny—a;—A+1
y‘t” n
3.2) F(t, =GhM  n
( ) ( y) s, s+np-+ sn® » _n,_}__l_l __p_)._i_l
S n ’ n

min (Re 7,, Re p)+ Re A+1 > 0, Re (n,+a;) > —1
for j =1,2,... u; l1=01,...,n—1; »=0,1,...,58—1.
(ib) Further with k = +m’ and «; = 0,j=1,2,..,u;p=0

we obtain
If

é(p) = f(y)
then

o) n-9/2 . g . Yt —A+1
gy« O [Ty (50 1 =2 vy

Reli+1>0;1=0,1,...,n—1; »y=0,1,...,8—1.

With n=s=1 we get the well-known Tricomi’s theorem
[5, p. 564].

(ii) Setting a@;=0,7j=1,2,...,m—1; a, = }—k—m'; n, =
2m', 0 = 0 we have
It

$(p) = W[f(y); k, m']
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then

2x)n—2/2. g tad
(8:8) pr-rgtrr) =6 [ [ F 6 s 21,0

where

(8.4) —m—u,—1+l, 1—k+m'+v
Yt n s
— G2 " LA
F(t, ?/) anﬂ-a,zl+np+n snt m';l:m'-l—v _7];"—}""1 _P—A+l
s ’ n ’ n

min (Re %;, Re p)+ % Re (m'+m')
> —1— Re 1 > — Re (9;4a;+4)—2
for j=1,2,..,451=0,1,...,n—1;9»=0,1,...,5—1L

Witha; =0,j=1,2,..,p—Lia, =§—p'—4;9,=2u";p=0
and n = s = 1 we get after some simplification the result by R.
Narain [8, p. 816].

ExampLE: The function K(z) of Boersma J. [9] is defined by

L T 1)
k=1

K [Z', l‘r; z] — 2___. : (—z)‘ds
s Vi 7 ,I_[I'(bk"_vks)
=1
1—a,+i
Hj
— (COnSt-) Glz’,%,pl’+2”» 0 l—bk+l
s vy

where u,, v, are natural numbers; ¢ = 0,1, ..., u4;—1; § =1, 2,
e l=0,1,..,9—1;k=1,2,...,t and const.

(2n)§(f—t+2vk—2ﬂ:) l:I .u';r"l‘z'—i
j=1

ﬁy:k"'vk'-*
k=1
Let
a,, u, 1,1; a,, U 1
Hy) = ""K[ ;—]% "K[ " ——]=
y b, v, P by, v, » ¢(p)

Reh <1; Rep>0; Ju; <1+,

in case (ia) of the theorem.
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Then (8.1) gives,

1,1; a,, 1
n/a(l-—h)—/\K[ [t et r; - n/c]
14 . Vs 14
(2m)—9/2 . gt

G[t* f F(t, y)K(y)dys ap 7 ,p]
nP—SaritA , Y wr M

where F(t, y) is given by (8.2), provided n, s are positive integers,

Reh < 1; Rep > 0; min (Re ,;, Re p)+Re 1+1 > 0;
Re (n,+a;) > —1

forj=1,2,..,u51=0,1,...,n—1;v=0,1,...,5—1; u,,
are natural numbers, > p; < 1+ 9 s > n.

I am thankful to Dr. B. R. Bhonsle for his help in the prepara-
tion of this paper. I am also thankful to the referee for his valuable
suggestions in improving the paper.
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