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Abstract — This article's main goal is to solve a dual integral equation by lowering it to an integral
equation through the use of mellin transform whose kernel includes generalized polynomial function. We
assume that there are definitely many ways to reduce these dual integral formulas by using various
transformations such as Fourier, Henkel, etc. For the reason of illustration we pick a dual integral
equation of particular type and reduced it, by use of fractional operators and Mellin transform, to an

integral equation.
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1. INTRODUCTION When h and g are prescribed function and
_ ) ) a,a,and r are parameters, then f is giving by
In several fields of mathematical physics, dual
integral equations are often found and usually occur 1 ow
when solving a boundary value problem with mixed f(x)= _I L(x| V) y)dy
boundary conditions. The present paper attempts to ’ reo
solve such dual integral equations that involve
generalized polynomial function as a kernel by Where
reducing them into integral equations. Many attempts
have been made in the past to solve such problems. 1 1
The following integral equations are basic tool for our L= Y| x (1*1)(; (a +(k—l)")};
illustration. 2
((k-1)n.)

’ = ()< x<L
L k, (x,u) A(u)du =A(x), 0<x<1 (1.1) and
J.: k, (x,u) A(u)du =w(x); x>1 (1.2) Sl el §

t(x)= /‘—I‘J. v =X )1 P ‘:\"‘H'”'"?”"‘ g(v)dvil<x<w
, [ A

k, & k, are kernels defind over XU plane. (,“": *”u’]
F, (xak,p)=x~e™ D" {x*"e Y aik por parameter. 3. MATHEMATICAL PRELIMINARY
2 THEOREM To prove the theorems we shall use Mellin

) transformer and fractional integral operator.
If f is unknown function satisfying the dual integral »
equation. 1 (s)= M[f(x);s]:_[f(x)x“" dx (3.1)

0

L; (x| )" e F (x| yia k) f(3)dy = h(x); 0 x<1 @n )

. _ S=o+ir; ;
J-” (19" e F (x| sk, f )y = 8 (3); 1€ x<e0 ) When is a complex variable.
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The inverse melling transform f(x) of f*(s) is given by

ot+im

M7 ()= (x) = [(s)x7ds (3.2)

1
27Tl o tin
Fractional integral operator

L —rarr-f-1

r(a; B rw(x)) = 2= [(@) jo (" =)V w(vdv (3.3)

.,.“-ﬂ - X a-l .
R(a: B:irwx)) =—| " =x) v wv) dv (3.4)
(a1 i) =P

4, SOLUTION
Now taking
k(x) =x* e F (x,a,k,1),i=12

Then from Erdeeyi [11] We get

. [s %(S+(k—l)n+af)
A Y s

Hence by use of convolution theorem of Mellin
transform,(2.1) & (2.2) can be written as

Li=12 (4.1)

Pyl

| l(.s‘-v—(.('—l);'1+al]
r ud -5 _ .
zme_?f (I-s)x“ds=h(x); 0 < x<1 4.2)

[s ](s+(k—l}n+u2)
r f(l-s)x " ds=g(x)1<x<w 4.3)

R
2rxit s—n

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

rx

v [s I(x+(k—l]|r+a:}
. (-
[a 'errij.‘ [s—n

f(1=-s5)x~" a'.vj_‘ (v =x" )T g (v)dy

B
X @ - . T
_ (vl _xl )cz—l v—ﬁ—iaﬂ—] g(v)dv
o '[‘

Now putting ” T and simplifying we get

s . |
! .‘ﬁj‘uf:y' o e pa—syds
—,

2rmivt s—=n @4
e f-rasr-1
:_E J' o =x )y g(v)dv
| s ‘[1(.\.4‘.,“,,”;3] i |-I(;.’1>S)} a o
- \r - - , .
N s (=shds = 50 [ (07 =X P v (e
2erih (5-m) PR “ Tl [
a+—f+-s
ot o)
1 \ 1
. E[Pﬂul#—]w-m]| (B+3) o
L L . X[ o eryad Bt !
=3k T i vkt - A
gy

In equation (4.4), we put #=k-bn+a and “i«* so that
(4.4) Changes to

1 3
' m{_(xﬂﬁ—l)ﬂwa.J I(_H(;,-,n,,ﬂ,‘)
S X" L F*(l-s)ds=

it 5 — : ) )
roi s—n |"-—"‘+1{(A—I)n+:¢,)+t\‘ [1(“- u‘)J
r r r :

(h-sa
rx

»

r

{1
|_("1*“|)’|J 1 :
r 1 yn—as 1 —

\ et le(y)dy 1 < x< oo

o[ -x)

7 \
[s | I(x4(k rl)u-u‘J
1 \r

2rmict (s—n)

x* [ (1-5)ds
HESe4: (4.5)

L k-bmee |- @-ar1]
AP CI v -x)" yttn-asertg )y

[}'{LI:AH‘)}

Now we write

t(x)=h(x), 0<x<l
and

' \
. (k-Dn+a, ﬁmﬁu )-1
rx ro - (k-tina

1(x) :4f v —x)
[l
.

(4.0)

e dvil < x< o

Now from (4.2), (4.5), (4.6) we get

Pyl

[l(s+(k—l)n+al]
-
(s —n)

1 [ X (1=s)ds = 1(x) “.7)

2roi

Again using convolution theorem of Mellin
transform, (4.1) & (4.6) becomes

[Th ) f () dy=1(x); 0< x <0 (4.8)
When
k(x)=x"e™ F’ (x,a,,k,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) [ (s)=T"(s) (4.9)

Where

[s

(%(s+(k —l)n+a,)]

and T'(s) is the mellin transform of t(x).

K (s)=
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F$)=L(s)T (s) (4.10)
L (s)= | B s+(k=Dn

k() (O s+ k=1 +a)
.

By use of definition of H — function, we get the

inverse transform L(x) at L (s) as

1 1
(1,1)(; (a,+(k —1),1)),;
((k=1)n,1)

L(x)=HY)| x (4.11)

Taking inverse mellin transform of (4.10)
F)= Lix| y) () dy

Hence using (4.11) we get

1 1
. (1,1)(; (a +(k —l)n)).;

FO=2 [T 51 (v
" ((k=yn1)

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