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Abstract — The purpose of this paper is to reduce a dual
integral equation into an integral equation whose kernel
involves Generalized Hermite Polynomial by use of mellin
transform. We believe that there is some more possible way to
reduce such dual integral equations using different transform
like those of Henkel, Fourier. For the purpose of illustration
we consider a dual integral equation of certain type and by
use of fractional operator and mellin transform reduced it to
an integral equation.
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I INTRODUCTION

Dual integral equations are often encountered in different
branches of mathematical physics and they generally arise
while solving a boundary value problem with mixed
boundary conditions In the present paper, we attempt to
solve the certain dual integral equations by converting
them into an integral equations. Many attempts have been
made in the past to solve such problems. The following
integral representation is basic tool for our illustration.

jo k, (x,u) A(u)du=A(x); 0< x<1 (1.1)
jo“’ k, (x,u) A(u)du =@ (x); Xx>1 (1.2)
ki & kz are kernels defind over x-u plane.

HI (x a, p)=(-D)"x?™ D"[xe™ ]D :%

a,r, p parameter.

II. THEOREM
If f is unknown function satisfying the dual integral
equation.

[ 09)* e ™ Hiya,1) f(y)dy =h(x); 0<x<1

1 1
L=H2 (<[4 (F(a“””)j’F
@-n2
and
t(x)=h(x),0<x<1
()= X"
)[i(az—al))

1
—(a,-3))-1

xJ‘: (v - xr)[r ]v”’aZ”’1 g(v) dv;1< x<oo

1l. MATHEMATICAL PRELIMINARY
To prove the theorems we shall use Mellin transformer and
fractional integral operator.

" (s)=M [f(x);s]:T f()x° dx (3.1)

When s =o +ir isa complex variable.

The inverse melling transform f(x) of f°(s) is given by
M (s)]= f (%) :i_j’”_‘” ' 6)xds  (3.2)
27Z'| o+iwn

By convolution theorem for mellin transform

M [ [, k0o f () dyis |-k (5) £ 1-9)
[, kO f(y)dy=M"[K'(s) " (@-s);s]
— [ KT a-9)x"ds (3.3)
2zit

When L is suitable contour.
Fractional integral operator

s 5 w00 = X 0y dy

(2.1) W
[ 00y e ™ Hi(w;a,,2) f(y)dy=g(x);1< x<o0 (34)
B o a-
(22) R(O.’; ﬂ; r;W(X)) = lj‘ (Vr —Xr) 1V_ﬁ—ra+r—1 W(V) dv
When h and g are prescribed function and a,,a, and r are W g
parameters, then f is giving by (3.5)
1 ©
00 = =] L(xy) t(y)dy
r
Where
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IV.  SOLUTION
Now taking

k(x) =x* e H (xa;1),i=12
Then from Erdeeyi [10] We get
F %(s—n+ai)
k'(s) =—F————,i =1 .
. (s) ; m i=12 (4.2)

Hence by use at (3.3),(2.1) & (2.2) can be written as

(rene)

2r17zi-[L — f'(1-s)x°ds
=h(x); 0<x<1 (4.2)
r ( (s- n+a2j
2rﬂi~[t — f (l-s)x°ds
=g(x); 1< X< (4.3)

Now operating a (4.2) by the operator (3.5) we get

1 T ( (= n+a2J . s
_— I f (l-s)x°ds
a 2rxidt )(s—n)

J':O (Vr _xr )a—lv—/i'—raﬂ—l g (V)dV

ﬁ o0
:rLI (Vr _xr )a—lv—ﬂ—ra+r—1 g(V)dV

Ja b
r

Now putting V' = XTand simplifying we get

W (1(s—n+a2J .
J—" -
2rrridt s—n 'ﬁ

j -t (ﬂ:S )dt f(1-s)ds

=% [T =x )yt gy (4.4)
)(s) (i(s—n+a2j

- 2rri J.L )s— n . ﬁ

G(ﬂ+8)j Ja

1 1
)(a+rﬂ +rs)

f" (1-s)ds

ﬂ 0
— lj‘ (Vr _ Xr )a—l V—ﬂ—ra+r—lg(v)dv

T

:>2r7ri"-L )s—n

W (i(s—n+a2j

(529
T x f*(1-s)ds
. (a+rﬂ+rsJ

TJ‘ (V —x )a Lyporasr-l (V)dV

In equation (4.4), we put f=—n+a, and

X

1
a==(a,—a,), sothat(4.4) Changes to
r

(s) )G(s—n+a2j .

2r7ri-[L )s—n 7

1
jr(s_n"‘éﬁ)

x x f*(1-s)ds
)a? a4 1(n+a1)+ls

r

—n+ay

rX
1
(ta-a)

xjx (v =x" ){ e 1]v‘”‘aZ”‘lg(v)dv 1<x< oo

f [ (s— n+a1j
2r7riJL )(s—n)

-n+a

x* f7(1-s)ds

rX

J (v —xr )[ e jv”"aﬁ”lg(v)dv 1<x<ow  (4.5)

Now we write
t(x)=h(x), 0<x<l1

—n+a

rX

[1(az —al)j

( (a-ay) 1]
_[ (v =x")" VTR (V) dv;il< x<oo  (4.6)
Now from (4.2), (4.5), (4.6) we get

r ( (s— n+a1]
2r7rijL (s—n)

and t(x) =

X 7 (1-s)ds =t(x)

IJERTV8I S050248

www.ijert.org

(Thiswork islicensed under a Creative Commons Attribution 4.0 International License.)


www.ijert.org
www.ijert.org
www.ijert.org

Published by :
http://lwww.ijert.org

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
Vol. 8 Issue 05, May-2019

4.7)
Again using (3.3), (4.1) & (4.6) becomes

I:kl(Xy) f(y)dy=t(x); 0<x<oo

When k (x)= x*e™ H! (x; a,;1)
Thus pair at dual integral equation (1.1) &(1.2) we have

been reduced to single integral equation (4.8). Hence by
mellin transform (4.8) can be written as —

k;(s) f 1-s)=T7(s)

E G(s—n+a1J
(s-n)

and T"(s) is the mellin transform of t(x).
Now replacing s by (1-s) in (4.9)
F'(s)=L (s) T (1-s)

. 1
L=y

(4.8)

(4.9)

Where k’(s)=

(4.10)

1-s-n

i(l—s))i(l—s—n+a1)

By use of definition of H — function, we get the inverse
transform L(x) at L"(S) as

1 1
X (111)(F (a1 _n+1))lF

L(x)=H3} (4.11)
1-n1)
Taking inverse mellin transform of (4.10)
FO0= LOxy) t(y)dy
Hence using (4.11) we get
1 1
(=" [ hie wofFenen) il o

1-n1)

When t (y) is given by (4.6).
Hence proved the theorem.
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