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ABSTRACT

In this paper we give a theorem on Laplace transform and evaluate an integral involving
Meijer's G-function by its application.

1. The object of this paper is to evaluate an infinite integral involving Meijer’s
G-function by the methods of Operational Calculus. The result may be new.
We write, as usual
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2. THEOREM., If
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provided that the integral is convergent, R(a) > 0, R(b) >0,¢ >0
and

€Dy &)h(nt) = F(p, £, ).
Proor. We have (Erdelyi, 1954, p. 227) if
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then
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On transforming the integral on the right of (3) by the substitution cu = s’
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we obtain
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Now replace ¢ by —2%; then it becomes
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Hence, if
‘ £ D12 (66 )(t) = F(p, £, 1)
then
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and dfter replacing p+a by a, p by b, we get (2) under the stated conditions.

CororraRY. On taking v = 0, and using the identity

Dy(x) = ze~ ¥,

we can state the theorem in the following form.

If
é(p) = h(t),
then
b+2\/ca ¢ ® —ip Jat+bxtca? 2\/52:
0

X (@a+bx+ca?)~1dzx, .
provided that the integral is convergent, R(a) > 0, R(b) > 0,c >0and
thnt) = F(p, 7).

Example. ILet
O, eee, Oy
o=, ( A 2’“’*;3"—3)’
then (Saxena, 1960)
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R(l=no+nB))>0,j=1,...,a, a+8>37+33+}in;

and
®1y 00y Oy . \
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= F(p, n).
Hence applying (4) and replacing a by 2n4\/ca, b by 2a1/cb and ¢ by 2nct,
we get i
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valid by analytic continuation, for R(a) > 0 or R(b) > 0 and
() 0<a<s 0<B<Y <3 Rl—no+tnB) >0, [j=1,...,q]
) 0LBKY, 1 <aCd<Y, Rl—no+n3) >0, [j=1,...,q]
e+8> y+148.

In particular when a — 0, b —~ 0 and n =1 then (5) gives the Mellin transform

of G-function (Erdelyi, 1954, p. 337).

Some interesting particular cases of (5) are given below. In what follows z

stands for b+2\/c_a.

(i) Takinga =0, =7v=2,8=1,n=1, &y =1, o =2m+1, By = }+k+m,

o = § and using the property of G-function (Erdelyi, 1953, p. 209)

Clﬂ _ a, _ Bx l*bg
Gya (x ' bs) —Gay (x l—a,)

and the relation (Erdelyi, 1953, p. 216)
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we get
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¢ >0, R(a) >0 or B(b) > 0.
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c‘>0;
c>0,
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(ii) When « =0, f=7=28=0,n=1,a,=1, ag=1+4v, o=}, then by
virtue of the identity

. G (”' , b) = 240K, _(2/2), )
we find that
R | v [V
= . )
J z? (atbztca?) °K, {2 Ja+bz4ﬂ} dr

¢
=\/1—;z—é+*K,,_i(2\/2), O (4]

¢ >0, B(a) >0 or E(b) > 0.

(ili) If we take e =1, B=1, ¥ =1, 8 =m+1, put B; =0 and write 1—8; and
1—a; for B and o[k =2,..., (m+1);j=1,...,1] and use the relation (Erdelyi,
1953, p. 215)

1,1
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then (5) reduces to
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where

l—no+v» 3—2n0+2»
X1 = O Bmiver = —%n [v=01,...(n=-1)]

R(a) >0 or R(b) >0 and R(l—nc)>0,c>0.
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