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1. A function ¢(p) defined by

[}

o) =p f 0 ¢ Tftydt

is called Laplace transform of f(t), which is called its original.
Meijer generalized it in the form

$(p) = (2/=)p f . (pt)K,(pt) f(2) dt. ..

Since

- s
K i(x) = (2_:0) e®,

(2) reduces to (1) when v = £ 1.
Throughout this note (1) and (2) shall be represented symbolically as

k
Y(p) = f(¢) and ¢(p) 7 f() respectively.

(1)

(2)

@)

The object of this paper is to prove a theorem on Meijer transform (2) and to
evaluate some infinite integrals by making use of that theorem. In what follows

the constants @ and p are real and positive.

2, Tarorem. If
W(p) = O (%)

and

then

v=1 v+l 2241 _2+3.1 t) YO dt, (@)

1 @®
= — pb -8, (== — -
¢(p) 21+Ap fo b\ SZ( 2 ’ 2 ] 4 H 4 4?
provided that the integral is convergent.
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Proor. We have

1
n,b(p)#ﬂ‘lf(z) N )
and (Erdelyi, 1954a, p. 282)
oot L optiooig (=1 vl 241 2431
w I ) = izt (P51, vEL AL 281
R(kv2—M2—3/4)<0. .. .. .. .. (8

Using the relations (5) and (6) in Goldstein theorem that, if

hi(p) == g1(t) and hy(p) == ga(?),
then

f hi(t)ge(t)t ™" dt = J- ho(t)gr ()t~ dt,
0

0

we get

el

0

2K (af)f (%) dt

\

® /
=2-(1+,\)J tA‘iS2(”_1 _rkl 241 _w;i@)¢(t)dt,
0

2 27 4 7 4

On multiplying both the sides by a*? and putting ¢ = 1—1L in the integral on the
left, it yields

} o
(%) a j (au)*Kv(au) f(u) du
0

a0

1 a0 o (=1 v+l 2241 2243 1
0
Finally on replacing a by p we obtain the result (4).
Corollary. If

and

then

¢<p)=pl‘“2f0 1T, (24/ pt)y () . N )
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Relation (7) can easily be obtained from (4) on taking v = -} and using the
relation

Syla, atd, B, f+1;0) = TRPH LIy g(av/z). .. . @)

Relation (7) was given by H. C. Gupta (1948, p. 142).
Now we will illustrate the theorem by evaluating some infinite integrals.

3. Example 1. Starting from the result (Erdelyi, 1954a, p. 283)
¥(p) = 2a ‘*#p*#HKF(Za*p*)

= fp-lgmalt

-l
t
we have (Erdelyi, 19545, p. 131)

ft) = He-a

k 2v+}pv+3/2['(/\+F+V+3/2)F(A+,1,—v+3/2)

k @+pM T4 p+-2)

X 2Fy (/\+#+V+3/2, v+4; x\+p+2;g~i) .
R(\+p) > | R)|—3/2.

Using the above values of ¢(p) and (p) in (4) we obtain

® 23 +p+l
o 3,4 v—1 _V+1 —2/\+1 _2/\+3_ 1
J 13 K#(Qat)Sg ('—2_‘, _2 s 4 3 4 » 4Pt dt
0

PG PO p v+ 3/2) T(A+p—r+3/2)

(a+p) T DO+ pt2)

a—
X oFy (/\+;L+v+3/2, v+ At put2; a—-|——£) , 9

R(\+p£v+3/2) > 0, Rakv+3/2) > 0.
When v = 4, it yields by virtue of (8), the well-known result

© \tu
Atk athpN2I (A4 p+1)
2J t 2 Ky(2a*t*)J,\(2p*t‘) dt = @t p) T

0
RA+p+1) >0, R(A+1) > 0.
Example 2. Taking (Erdelyi, 1954a, p. 191)

rLf G) = %J#(a/t)

= 2p7,(\/327)K,(/Tap)
= (p),
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we have (Erdelyi, 19545, p. 137)
ft) =t at)

_’iw_}a‘?’\p"\_yp AMptv+3/2) o (A+p—v+3/2
27 TR+ 2 2

A 3/2 A —v43/2 2
x’11;,1(+M+2v+/’ +p 2v+ / 3l‘+13":72)

= ¢(p), RA+u—13) >| R() |-2.
Applying these values of ¢(p) and (p) in (4), we get after a little simplification

* — — ~1 1 241l 2
J P IDR(VEE) 5 (5, -, B B g

0

_ PihgpeA-R r ()\+/,L+v+3/2) r (,\+,L-v+3/2
T THl(p+1) 2 2

A 3/2 Adp—r+3/2 2
><2F1(+”+2v+/, i 2"+/ ;,1+1;—;~2), 1)

RA+putv+3/2) >0, RALv+3/2) >0, p > a.
If v = 4- §, then this reduces to

f: 2 (v 2a) K (A 2at)T\(24/ pt) dt
= 2 a0 r (A+#+2) r (/\+#+1)

il (p+1) 2 2
Mpt2 Matl @
X2F1( 2 3 ) :P"I“l,—z’)_é), . (11)

R(A4+p+1) >0, RA+1) >0, p >a.
Example 3. Next (Erdelyi, 1954a, p. 291), we have

ey 2\ -2 ( : 1 _a
S"(P)—m(a) p(p*+a?) "ok, ’\’F‘”\+"+§_’p2+a2)

= 7F Y y(at)

Also (Erdelyi, 19545, p. 142)
Ft) = ¢y ilaft)

k 2n2 D)
o cipomh-dZgutigee (Ap2IA—=1 1 v 1w A2
Smopr e 004(16 it a7y T
= ¢(p), R(p+4) >|R()|—2, a >0.
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Applying result (4) to these values of ¢(p) and (p), it yields

T e g (Pl vl 241 22431
J‘otA (t+a) S2(2, 9 '4'1 4 ’4pt

2
X oy (,\ B M g A )dt

_F(l\+l"+%)22'\—l 1-) =} 30 a2p2 A—=1 1 v 1 v
ren ot ¢ Cul6 | 203302 " 30~ 3 ) 2

RBQ) > ¢, RAxv+3/2)>0.
Put » = £}, and use the result (8), then

fo 27, (24/pt) (t2+a?) Ao Fy (,\ ® A+u+2 t2+ )dt

_TO+p+h22° 1 A2 B0 (a2p2 A—1 1 ,\+2“)
TTIey a e % 16|25 5 ) (13)
R() > %.
Further take u = —4%, then it gives a known result (Erdelyi, 19545, p. 28)
[ o et ey a
A -~ et
((2,\)) A2gA-3/2;1 - AJ 1 (V2ap) Ky (V/2ap), .. (14)
E@) > ¢
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