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A GENERALISATION OF LAPLACE’S
TRANSFORM

1. Transfornis of the type

4>(p)=pfF(xp)f(x) d

[+
have long been known and the special case of
this when F (xp) = e™*® and hence

$)=p [ e f(z)ax )
0

has led to the subject of Operational Calculus,
a powerful tool for tackling problems in
Mathematical Physics and on which exists a
good deal of literaturc. The relation (1) is
known as Laplace’s integral. It is possible to
generalise! Laplacian Transform and the ob-
ject of this note iz to give an interesting gene-
ralisation and te introduce a new calculus
“based on this generalised Laplace’s Transform.
2. 1f we take
F (zp) = (2 2Vt Wy, (2 zp)
where® Wy (x) denotes a Whittaker Function,

we obtain the transform

du* () =D [ (220)F Wi (2 2p)  (2) dz(2)

V]
For k=%andm - £ % when (2xp)~t Wi,m (22p)
degenerates into e™ w. get Laplace’s '[rans-
orm, : : o
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We shall call ¢,¥ (p) as the Whittaker OF
Wy -~transtorm ol [ (x) and f (x) the original ©
$u* (p) In this new transform.

In view of the involved nature of the fune-
tion (‘.Zx_p)‘"'.l Wim (Zap) as compared Lo the ¢x-
ponential function ¢ {heorems hased on
this generalised Laplace’s transform are not so
easy to prove. We give, for the present, witli-
out proof, five theorems for this new Caleulus,

Theorem 1AL TE ¢%, (pyis the Whitlakay Trans-

o of £ (o " dy .
form of f (x), then (w n dp) o (PY iw the

Whittalker Transform ot’.(:z: ;! )"j(.xf).
RS

Theorem 2A. I ¢u* (p) and ¢/, () are the
Wim-and Wi p-transforms of [e) and ¢ ()
respectively, then

[ws) [y}
. d.r " :
/ $Fu () ¢ (x) / R e () f L) dir,
x . fx
[} (0

’,l‘hisrtl’mnrem may bhe considered as a Par
seval Theorem in the Theory of Whiltaker
Transforms. '

Theorem 1B. I[ ¢hw (p) is the Whittaker
transform of f (x), then (p) © Whittaker

k dx
o/¢m(x) T

=z ].1 (g - 'nl)} 1' (% I‘»?n“j ,
2 l‘ (} = k)



