The International Journal Of Science & Technoledge (ISSN 2321 —919X) | www.theijst.com

THE INTERNATIONAL JOURNAL OF
SCIENCE & TECHNOLEDGE

Generalization of Convolution Based Hankel Transform

A. K. Thakur
Assistant Professor, Dr. C. V. Raman University, Kota, Bilaspur, Chhattisgarh, India
Poonam Bajpai
Research Scholar, Dr. C. V. Raman University, Kota, Bilaspur, Chhattisgarh, India
Preeti Tamrakar
Research Scholar, Dr. C. V. Raman University, Kota, Bilaspur, Chhattisgarh, India

Abstract

The object of the present paper is to generalize the Fourier solution of the Convolution Hankel based transform. There are
some novel functions that form special cases of the generalized function. In the present paper, we shall give the solution of
convolution equations involving two of such novel functions as kernels.
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1. Introduction
Generalized convolution of f and g under three operator K,K; , K, , and with some weight function y is a function denoted by the
symbol f * g, such that the following factorization propert holds:

KU = D=V 50 (k) 0K ) ererrerreororerrs (1.1)
If k=K, = K, =F, _ (the Fourier Hankel transform)

"E Js FOQDcosxy dy
Fu)= N7 7 (1.2)
The convolution has the form

il 2ol EWY e Y

"M [0 (Ix-y)+ g(x+y)]dy ...... (1.3)
And the property (1.1) hold
Fy % 9 0 =Ff(x) Fygx) e (1.4)

Otherwise, then it there appear convolution.
An example of generalized convolution was first introduced by Churchill

S 2D [2 ST SO i gty 09
And the respective factorization property (1.1) and (1.5) has the form

Foof # g@yoo=(F.f)eE == (16)
Where = is the Fourier sine transform?

(Fsfeo= % __[_;: f(y)sinxy dwv

W e T R (1.7)
Now we shall proof the main theorems, which are completely based on above results:
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1.1. Theoreml
Let f, g& L(R+) then the com‘olutionf =g E L[R+)
And
Ff » gl X=(F.f)®F g® .x€ L(R4): - 22)
Proof. We have

S 1F = @) dx= \E JZ I 1FON1Agdx — DI + G + y) Ddxdy

<

L dy [ __ -
2 [ IFOD 1 SolelxDldx + T laxDidx

= 1 oo =5 dx < OO
I o0 1dy 157 1o |

Hence, the convolution (2.2) € [ (R+}

Furthermore

(Fof)®F: g

:% _I"c“ _f:jm sinxusinxufCu) g(vdudw

o ;1[_: -rc-m- .rgm cos(ie — ») fCu) g(vd)dudvw

L7 S cos (u + v)f(wg(v)dudy
=1 7 [ cosxt [f(Mg(t +¥) + F& + g ()] asar
e I I cosxt fF(3) g (t — y)aver
== [y cosxt [} F(gr+ hay [ f)gly = 0)dy [, F()g(e ~y)dyiat

=, cosxt [, FONg(y+ D)dy-
Jy sin (v = ) f (gl — tDdyig
=(f = g)=). Proved.

1.2. Theorem 2

Let the function f, g, h belong to L(R+ ),
Then the following formulas hold
f*g)*h=(f*h)*g=Ff*(g*h)....(25)
f*@*h)y=g*th*f)=h*(g*f) ....(2.6)
f*@*h)y=g*(f*h)=h*(f*g)....(2.7)
f*(g*h)=g*(f*h)=h*(f*g)...... 2.7)
the proof follows easily from the formulas (1.4) ,(1.6) and (1.2).
we have

Folg*e) *nl=Fl(f* g)F, (W)=F. () (@F &

=Fs(f) F.) Foen=Fslit* ) F. (2
=F.if= 2 =h]

Hence,

f*gh=(f*h)*g
On otherhand, FL[E* 2)*h]=F. () F (DF @

=Fy (@*h)= Fy [(f* g) * h] ,therefore

(f*g)*h=(f*h)* g, and the formula (2.5) is proved. By the same way, we can verify the other.
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