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Roor Naraix (%

Some Properties

of Generalized Laplace Transform - I1. (*%

~qy - The-purpose-of this paper(1)-is-to extend- certain results of LAPLACE
transform to the generalized LAPLACE transform introduced by VARMA [1,
p. 209) in the form

1) D(s: k, m) =s f(st)"‘“l«’2 e~ Wy (st) f(2) d,

which has been symbolically denoted [2] by

W [ft); k, m] = D (s: k, m).

2. — Theorem 8. If

Wft); k, m] = @ (s: k, m)
and

WD/ ks m] =R (s),
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then

W A/t h(1[(40)); &, m] = 4/7 2=20+m) D(4 /5': 2k —1/2, 2m),
provided the generalized Laplace transforms of ()|, |f(\/E)/F| and

|4/ h(1)(48)) | ewist .

Proof. ‘We have
D (\/5: 2k —1/2, 2m) = JW”‘“‘/“ gL g—yVE (2 Wzk—l,le,zm(?/\/g) fly) dy .
0

Interpreting the integrand by the known generalized LAPLACE transform [8,
p. 383]

o gmE1/h. g—Vas W2k;1/2’2,,1" (2 ,\/5:'3) :,;W,[ng_llg A=A 32— gea 2t Wk,n,(tl/‘t), ”70, m] o

we geb
D(4/5: 2k—1/2, 2m) =W [2% 71/ fyz"‘“l eSO WL (92 (41)) ;f(g/v) dy; k, m]=
‘ 0
= W [2%+2m=2 (g)=1/2 f(y/(‘it))"“"‘“’ e Wi (y/(40)) y~12 f(£/y) dy; &, m) =
0
= W[2%+2m z=12 A /T R(1/(42)); &, m].

The intepretation of the integrand is justified by DE 1A VALLEE POUSSIN’S
Theorem [4, p. B04] since the generalized LAPLACE transforms of [ 1) |,

[f(4/0)/7/t] and |+/T B(1/(48) | exist.

2.1. Corollary. Pufting & +m =1/2, we get a known result of
LAPLACE transform [5, p. 19]:

If  JO)=®(s) and  f(3/T)\/T =Ns),  then
2 4/tim h(1/(41)) = D(4/s), .

provided the Laplace transforms of |f(t)|, | f(4/1)\/T | and | /% h(1/(41)) ]
ewist .
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2.2,  As a verification of Theorem 8 let us consider the corresponden-
ces [6, p. 31]:
W[t J (1); &k, m] =

91) (= Ty (e 4+ v+ 1 - m 4+ m) . (pAv+(3/2) +m-=m1/2) /2 . 1
(2-1) TToventy Ply1) Dip v - (3/2)—}—m—k)4 s [ v41, (/A+1r—{—2—:—m—kj—_1/2)/2" 82

?
RKw+v+1+mim>0  K(>0, [s[>1,
and

Wt d, (/1) k, m] =

9.9 |= T+ (#/2) +1 4+ m £ m) 2 w241 +mtm 1
(2-2) Torep 2 Py 1) D(p--(v/2) -+ (3/2) YLm—k) " 41, - (vf2)F(3/2) +m— B 4s\’

&

Let in Theorem 8, f(f) = #J, (¢), then by (2.1),

& (4/s: 2k—1/2, 2m) =

Fy(p-+v+ 1+ 2m 4+ 2m) ; (u+v+(3/2)+2mE2m L (1/2))/2 1

T v g Pyv--1) 1"’(,(4—}—11—}—2—}—2771,'—210)4 Sl (p+v-+(5/2)+2m— 2k +(1/2))/2 o

’

and by (2.2),

Ty ((p + v+ 1)2 + m £ m)

h(s) =
9v ghretv— 1)/211(1, 4+ 1) Tlu + v + 2)/2 + m—~k)

(n+»+ 1+ 2m 4 2m)/2 1 g
A . ,

vl (pd v+ 2 2m—2k)2 s
so that by the theorem we get

(u+ v+ 1+ 2m 4 2m)/2 . P .
v, (p v -2 2m—2K)2 %’ A

gt Li((p+2)/2+14mEm) (p+v+(3/2)+2m L2m £(1/2))/2 ___E
T((utv+3)24+m—k) % v+l (utv+(5/2)F2m—2k+(1/2)/2" s}’

Ku+v+2+2mL2m>0 H()>0, |s|>1.

w {t(;u}-r)/z 2F2 ’

This verifies our theorem [3, p. 383].

R+ (#2) + 1 Amdm) >0, RS>0 e
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3. - Theorem 9. If
Wf(t); b, m] =D (s: &, m),
W [H(\/0)A/T; ky m] =h (s)
and
W[OW); k, m] =W (s: , m),

then, provided the integrals involved converge absolutely,

[Pt &y m) W(1j(40) 12 At = /7 2204w [ P72k — 12, 2m) OQ) = di.

0

The theorem follows if we proceed as in Theorem 6 of my previous pziper [2].
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