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ABSTRACT

This paper deals with the distributional generalized Fourier-Kontorovich-Lebedev transform, FEF transform of
distributional function f in dual space of FKF,% _ ie FKF'2

ab a a.b,a - Ve have discussed some properties of

FKF transform. In this paper we have also extended the properties for analytic behaviour on FKF transform
and discussed the results for different dimensions.
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INTRODUCTION

It is quite well known that there are several peotd which can be solved by repeated applicatioritbeof-ourier
transform and Kontorovich- Lebedev transform. If emstruct an integral transform for which kerrsettie product
of kernels of the Fourier transform and Kontorovigbedev transform, namely Fourier-Kontorovich-edbv
transform, then without successive use we easi#y @ith problems occurring in two variables.

The conventional two-sided Fourier-Kontorovich-Ldbe transformation is defined by
0 00 e—iSt Klq (X)

F(s q)= “ f(t, x), —— dt dx

Jx

-0
for a suitably restricted functiorf (t, X) on Q= {(t, X)/— 0 <t<o, 0<Xx< 00} and K, (X) is Macdonald
function (Lebedev 1965) wher@ and X are positive variables.

The notation and terminology of the work will follathat of Zemanian [3].

2. Testing function space FKF,%, , and itsdual :

a

All infinitely differentiable complex valued fations ¢(t, X) defined over

Q={(’[, X)/—oo <t<oo,0<x<oo}
is said to be a member of the spaEd(Fa’Qb]a if it is smooth and for each non negative intege

k =(k,, k,) OR?
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ya,b,a,k (¢) = Sup /7(t; X)DtklAkxz¢(t, XX

—oo<t<oot
0<x<oo

< C,Ak®, k=012

K

k.
where D/ = and A¢ = (y2 Df +2yD, - y2) “and the constant€, and A depend on the testing

axk

function ¢(t, X).

For k=0, we getk* =1. The topology of the spacFKFfb’ais the space generated by the countable
multinorm given by

00

S= klzj_oo {ya,b,a,k}

=0 .
With this topology FKFa?b’a is a countably multinorm space. A sequer{qév} is said to converge in
FKFa?b’ , to @ if for each non negative integéy q,

ya,b,a,k(¢v _¢) -0 asV - o

Q .
a,b,a -

3. Some Properties on the space FKF

One can easily see theEKFa'va is a linear space ang,, ,  for each non-negative integd¢ [] R? is a

a

seminorm whiley,,, , , is a norm. Therefore the collection of semino%pglb’a’k}rzo is separating. We equip

Q
FKF.%
multinormed space. A sequencﬁbm (t, X)}oo in FKF,7, ,converges to ¢(t, X) iff for each K,

m=1

with the topology generated by seminor{ryra’,o’a'k}oo thereby making FKFa’Qb’aa countably

a k=0

Vabak (¢, -9,) - 0 as mandn tends toe independent of each other.

It can be readily seen thzﬁKFa’Qb » IS a sequentially complete locally convex Hausidsphce.
We shall list few properties oFKFa’Qb] a

i) D(Q) U FKFa?b’ » and converges ilD(Q) implies the convergence iEKFa?b’ o

Consequently, the restriction of anfy ] FKF 'S, to D(Q) is in D'(Q). Hence the member dFKF,, ,

a,ba
are called distributions in the sence of Zemangjn [

i) If f(t, X) is locally integrable function defined d? such that

[, 0@ %0]™ %) dt dx

—00

exists thenf (t, X) generates a regular generalized functiof-iKF 'fb,a defined as

(f,p)= T T f(t,x) @(t,x) dt dx, whereg OFKF., ,

)
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&K,y (¥

Jx
4. Thedistributional two sided Fourier-K ontorovich-L ebedev transform :
For f(t, X)D FKF '2 there exists a unique open regioh f in upper (t, X) plane and

a, b a

iii) For every fixeds, @ >0, >0 wherea<Res<b and is a member ofFKFa,QbY .

Q; Z{(P, Q)/O’1 <Res<o,,0<qg< 00} where g, and 0, are infimum and supremum df f . Then

the distributional two sided Fourier-Kontorovichdeslev transformF(S, q) of f(t, X) is defined as a
conventional function onQ ; by

e K, (x)
F(s a)=[(FKF)f], o :<f(t, x), qu> (s g)oQ,
where Q ; is called as region of definition fo(FKF)f (t, X). For any fixed(s, q)0JQ, the right hand side of

e K, (x)
7x

OFKF,%, , for fixed

above equation has a meaning as the application df(t,X)to .

a >0, g> 0and for anya and g such thatg, <a<Res<b<g,.

Analyticity Theorem :
If (FKF)f = F(S, q) for (s, q)0Q; then F(S, q) is analytic onQ ; and

_iStK- ‘k‘
D“F(s, q):<f(t, X), DKGT;‘(X)>, (s, q)0Q, ,where D¥ :aflT, K=k, +k,.

Ix

Then g, (t, X)D FKF.%, o as|Aq - 0 and |AXI - 0.

Proof : Let D*F(s, q)—<f(t, X), D"e_iLiq(x)> = (f(t, X), Waey (t. X))

Hence l/JAsAy(t, x) converges inFKF,%, , to zero. Consequentlh(t,X)DtklAkXZg[/AsAy(t, X)‘ converges in

FKF,%, o to zero a#Aﬂ -~ 0 and |AX| — 0, which proves theorem.

CONCLUSION

Fourier-Kontorovich-Lebedev transform is one of flmurishing field of active research due to itsdeirange of
applicationsF-K-L transformation is applied to a larger spaskgeneralized functions and extended the themry t
solve Dirichlet problem for a wedge with generatilboundary conditions.
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