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ABSTRACT

This paper deals with conventional Fourier Stieltjes transform of Lebesgue integrable function in dual space. The
present paper mainly provides inversion formula for the conventional Fourier Sidtjes transform. The aim of the
paper isto extend inverse Fourier Sieltjes transform and devel op different versions for it.
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INTRODUCTION

Now a days, Fourier Stieltjes transform plays aparntant role in signal processing and marheoscientific
disciplines which is defined by,

FSf (t,x) = ” £t x) e (x+ y) P dx ot

for a Fourier Stieltjes transformable functicfr(t, X) :

If F(S, y) is the distributional Fourier Stieltjes transfoofn f (t, X) then in the sence of convergence[i)r'l(Q),
o+ir o +ir'

f(t,x):,',‘vrf‘m# ] { F,(s, y)e* (x+y)""dyds (1.1)

whereg and 0" are any fixed real number such tt@t <a<o<b<o,, 0,'<o <0,"' andF, is partial
derivative ofF(S, y) with respect toy .

o-ir

The idea of the above result is to transfer thelision formula onto a transform cﬁ(t, X) 0D(Q) and to use the
fact that the resulting expression convergegto
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MATERIALSAND METHODS

The notation and terminology of this work will fols that of [1]. We will also proceed on similar éim [1] to
develop the different formulae for inverse FouBéeltjes transform of a convensional functicﬁr(t, X) defined in
(1.2).

RESULTSAND DISCUSSION

For p >1, an integration by parts with respectyobrings equation (1.1) to the form,

i I e Fsn0r 0L | JFE -0+ )™y | os
0
AsT o oo first term tends to zero. Hence
— jst 2
f(t,x)= lim 70.[” jF(s ) (p-1)(x+ y)* 2 dyds. (3.1)

This is less general since it only valid f@r>1. It is convenient to hav&independent contours and so the change
of variable y = Xz allows to rewrite equation (1.1) in the alterniaten,

o+r g+

— 1 p ist p-1
f(t x) rlbmmﬁ X inr .([FZ (s,x2)e” (L+z)""dzds. (3.2
The integral converges fop > 1.The counterpart of equation (3.2), obtained bggrdtion by parts namely,
. -1 o+ir o' +ir’ A
f(t,x)=lim ——(p-Dx"* F(s,x2)e"™ (L+ 2) "> dzds. 3.3
(t.x)= im ——(p~1) JL { (s 2)€" (L+2) (3.3)

Since this is only well defined fop >1, equations (1.1) and (3.2) are more general thaat®n (3.3).
Setting p =1 equation (1.1) gives an expression that can legiated explicitly to give,

o+ir o' +ir'

_ i 1 i
f(t,x)—rl,|vr11m4—ﬂzix"Jir .([Fz(s,y)es‘dyds
{@%ﬂzlxpajw ![F(s -x+ig) - F(s—x-ig)]e™ds. (3.4)

For analytic and asymptotic properties f(S, y) , it is a simple consequence of Cauchy’s theoreanttiis is the
correct solution of equation,

Fsy)=lim—— ”f(t X)e (x + y) P dxdt,
—000
for x> 0.
Let us define the quantity that appears on the fighd side of equation (3.4) to be,

(s.0h) = lim - j[F(s “h+€)-F(s-h-e)] e%ds,
D O n-z o-ir
for h>0.

We can prove thaff (t, X) = (s,Ah) when p =1, but this is not the case for other valuesof By shrinking the
contour down to the cut equation (1.1) takes thnfo
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o+Hr 0'+Ir

(L= lm - | JF(8 ) (P s

o—ir
In similar fashion equation (1.1) gives rise to ,

However these formulae are only correct if tle@dvior of F(s, y) near the origin is such that these integrals
exist. The contour integral version of these formelk more general since they do not have thisctsh.

Equations (3.5) and (3.6) have the structure belAransform . The inverse Abel transform is vkelbwn and can
be used to give a formula for the discontinuityoasrthe cut(s,Ah) in terms of the original generalized function

f (t,X) . A version that is suitable ifp <2 and F(O, O) =0is,

(s, Ah) =_SN7P ” (t, x)e™ (h - x)*"” dxdt,

(p-1)24 °

where f,(t, X) stands for partial derivative of (t, X) with respect tox.

CONCLUSION

A definitions for Fourier Stieltjes transform aitslinverse are introduced in this work. Thesendfins are used to
generate the concepts of other versions for theesmamsform which are most frequently used toolspeech
processing radar and quantum physics.
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