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Using the methods of operational calculus the inversion integral for the
integral transformation involving Kj(w, n) (Erdelyi 1955, p. 215) as the
kernel has been obtained.

1. INTRODUCTION

Following the methods of operational calculus the inversion integrals
for the integral equations with suitable functions as the kernel have been
attempted by many authors. This paper aleo aims to obtain an analogous
result with a new kernel.

The solutions of the differential equation

give rise to the trigonometric functions Ky(x. n) of order n which can bhe
represented as (Erdelyi 1955, p. 215)
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If A is an nth root of —1, then
Kg(Ax, n) = AP-thg(x, n) .. (1.2)
where all hg(r, n) satisfy the differential equation
dry
T Y =0
By specializing we get
Iy(x) = Ep(a®) o (1.3)
and .
’lﬁ(x) = x”—lEn,ﬁ(CE") e (14)

where E,(x) and E,, (x) are the Mittag Leffler’s and generalized Mittag
Leffler’s function (Erdelyi 1955, p.p 206, 210) respectively.
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The present paper is devoted to establish an inversion integral with
K,(x, n) as the kernel.
The Laplace transform of the function f(f) is given by

}DE“”‘f(t)dt = F(p), Rep>0 o (2
0

provided the above integral exists. We shall denote (2.1) symbolically by

ft) = F(p).
The following results are known (Erdelyi 1954, pp. 129, 131, 133) and will
be used in the sequel.

() == ptF(p)—p*1f(0)—p~2f'(0)—... —fn-1(0) o (2.2)
t
g,fl u) folt—u = ¢1(p).92(p) e (2.3)
where f1t) = g:(p)
and falt) == go(p)
. Ind1
tn = },,1:&1 . .(24)
If
ft) = F(p)
then
e~ f(t) = F(p--a). ... (2.5)
From the results Erdelyi (1955, p. 216), we get
e pn—B .
- o, n) = T Rep >0, i=1,2 .., n) ... (2.6)
Theorem—If

(i) the functions f(x) and its first g derivatives are continuous in
0z <o <o and

(i) fm0)=10 for 0 < m < (B—1)
then
f Ky [(x—t), »] g(t)dt = f(x) e (1)

has the solution

@) = @) —L =1 | a—tpr=2-1 ) 32
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Proof : Tet f(t) = F(p) and g¢(t) = G(p). Then from (2.2) we get

fE(t) = p"F(p). .. (3.3)

Now taking the Laplace transform of (3.1) in the light of (2.3), (2.6) and
rearranging the result we obtain,

1
G(p) = Z’BF(Z’)“FE)%;’B F(p).
Laplace inversion in view of (2.3) and (3.3) thus establishes the theorem.
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