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C. SiNneH (%

Inversion Integrals for the Integral Transforms

with Bessel Function in the Kernel. (*%)

1. — Ta L1 [2] gave an inversion integral for the integral transform whose
kernel is a CHEBYSHEV polynomial. WipDeR [3] used the methods of operat-
ional calculus to solve the integral equation whose kernel involves a LAGUERRE
polynomial. ,

In the present paper we solve two integral equations with the BESSEL
function J, (#) in the kernel. Our method is somewhat different than the methods
used by the above authors.

BesseL function J () is defined as

@ (— 1)m (a;/2)v+2m

1.1 = .
1) (@) mgo m! I'w+4+m+1)

The following results will be used in the sequel. If in [1] (p. 194, (63)) we put
u =1 and replace a by 2 4/y, We get

(1.2) o J (2 +/ay) dw = (2]2) Y2 J, 4 (2Y), y>—1.
0
Similarly from [1] (p. 205, (34)) we have

(1.3) f a2 J (2 A/wy) do = (2[z) y~"* I, _ (=), Re v < 1/2.

(*) Indirizzo: Departement of Mathematics, College of Lngineering and Technol-
ogy, Raipur (M. P.), India.
(**) Ricevuto: 29-IV-1968.
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2. —Theorem I. If the integral equations

(2.1) [ 7. v/2y) gty) dy = op(z, =),
and
(2.2) Ta}‘”/z Plw, 2) do= y(2)

exist, then the solution of (2.1) is given by

(2.3) 9y) =Ly [T, (2) 2 ple) de.
0

[2]

y > 1/2,

The solution (2.3) is in the terms of the function y(2). But since (2) is in the
form of the MEeLLIN-transform of ¢(z, 2) the known function, can be easily
evaluated. We suppose that both ¢(z, 2) and p(2) exist. Putting down the value

of g(x, z) from (2.1) in (2.2), we have

0 1}

[ { [T (e /i) g0) Ay} d = ic).

Changing the order of integration which is possible due to the convergence

of the integrals involved, we get
0
From (1.3) we get following after little adjustment

©

[ T0alew) v/25 =0 fly) dy = § 202 y(e).

0

[ {[&™" J (e v/ay) dae} dy = y(2).

This is in the form of HANKEL-transform, hence inverting this with the help

of [1] (p. 5, (1)) we get (2.3).

3. — Theorem II. If the integral equations

(=]

(3.1) [ 742 V) 9) a4y = gu(w, 2),

&

v>—'17
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and
(3.2) [ @ gy 2) 4z = a2)
0
ewist, then the solution of (3.1) is given by
(3.3) gy) =39O [ J,,,02) 2 pile) Az,
0

This can be easily proved on the lines of the last theorem making use of
the result (2.1).

My thanks are due to Dr. V. K. VERMA for his guidance during the preparat-
ion of this paper.
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