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Two Inversion Integrals. (**)

1. — TA L1 [4] gave inversion integral for an integral transformation which
involves a CHEBYSHEV polynomial in the Kernel. A similar problem involving
LeceENDRE polynomial in the Kernel is solved by Buscamax [1]. D.V. WiDDER
[5] applied the methods of Larrace-transformation to solve such problems.
In [2] we have solved the integral equation with BESSEL functions in the Kernel
with a different method. Applying the same method in the present paper we
solve two integral equations with modified BESSEL function K (») and the
STRUVE’s function H (x) in the Kernel.

Modified Besser function K (x) is defined as

. w) — 1)

and the STRUVE’s function H, (2) as

© (_ l)m (",/2):‘+2m+1
H () = - .
(1.2) (@) §0 I(m--(3/2)) {v+m+(3/2))

2. - Results required in the proof.

If K (») and I (2) are the modified BESSEL functions, then the K-transform

2.1) [ 110) K ay) (@9)* av = g(y)

(*) Indirizzo: Department of Mathematics, Government Polytechnic Institute,
Raigarh (M. P.), India.
(**) Ricevuto: 3-VI-1969.
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has the inversion formula

¢ oo

] N
(2.2) = fg(y/) I (wy) (wy) = dy = fla).

Similarly the H-transform, defined as
(2.3) [ ) 2 fay) (y)" o = gly)
4]

has the inversion formula

(2.4) [9@) ¥ (wy) (ay)* Az = f(a), —12<v<1/2.

¢

Here Y (z) is the WEBER’s BESsEL function of second kind and order ».
Now in [3] (p. 209, (59)) putting x =1 and replacing a by z+/y we get

’ _ 2
(2.5) { ™ K (e /y) do= Sy R, () .
Similarly from [3] (p. 199, (88)) we get
4
(2.6) J @l K (eA/ay)de= Zy" H,, (2y), »>-—3/2.

0

3. - Theorem 1.

If the integral equations

(3.1) [ E (2 n/2y) 1(5) dy = @la, 2)
0

and

(3.2) fa:"”g @z, 2) da = plz)

;
exist, then the solution of (3.1) is given by

ct+ i

y1+(v/2) i
(3.3) flyy =L { I, ey) {e2 pie) b ae

Lad

e g0
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The inversion formula (3.3) is in the terms of function w(2) and to find p(z)
is not difficult since it is an easy transformation of the known function pla, 2).

Suppose g(x, 2) and p(z) both exist, then putting the value of oz, 2) in
(3.2) frum (3.1) we have

(3.4) [a=™{ [K (2 +/zy) fy) dy} dz = p(2) ,
0 0
changing the order of integration we get

(3.5) [1){ [ 7" K (2 n/a) Qwy dy = pla),

0

making use of the result (2.5) we get

@

2 [y~ K, _ () fly) dy =z p(2).

[

Now writing this in the following form

-

' 14 — 1 fa
[ T /a o) @y = 52 i
o
and making use of (2.1) we gt (3.3).
4. - Theorem II.
1f the integral equations
(4.1) [H(z\/2y) gy) @y =quwy 2,  —1/2>9v>—3/2,
and
(4.2) [ 2 gu(@, 2) do = yi(2)
0

ewist, then the solution of (4.1) is given by

) ) w0
(4.3) 9ly) =y f Y,ialy2) {2 pa(e) } do.
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As in previous problem putting the value of oi(w, 2) in (4.2) from (4.1),
we have

[ { [ H (e \/2y) 9(y) dy} dw= yy(2)
¢ z

changing the order of integration we get
o) v .
J{ ™ H (2 /ay) A} gty) dy = pe) -
0 0

Again making use of (2.6) we have

<

. 1
[ 07 Bt sty @y = Joie)
s
Writing this in the form of (2.3) and applying the inversion formula (2.4) we
get (4.3).

My thanks are due to Dr. V. K. VARMA for his help and guidance.
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