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Abstract: The objective of this paper is to reduce a dual integral equation into an integral equation by using mellin transform whose kernel
involves Generalized Polynomial function. We believe that definitely there are various possible ways to reduce such dual integral equations
using different transform like those of Fourier, Henkel etc. For the reason of illustration we choose a dual integral equation of particular 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 many branches of mathematical physics and they usually tale place while
solving a boundary value problem with mixed boundary conditions In the present paper, attempt has been made to solve the
certain dual integral equations involving Generalized Polynomial function as kernel by reducing them into an integral equations.
Many attempts have been made in the past to solve such problems. The following integral equations are basic tool for our
illustration.

j: k, (x,u) Au)du =4 (x); 0< x<1 (1.1)
j:’ K, (x,u) A(u)du =a(x); x>1 (1.2)
ki & ko are kernels defind over X —U plane.

F' (X,a, k, p) =x %™ D" {Xa+k"e_pxr} a,k, p,r parameter.

II- THEOREM

If f is unknown function satisfying the dual integral equation.
[0y e F(sa, kD) f(y)dy = h(x); 0<x<1 (2.1)
[0 € B Oz k) F(y)dy= g 7L< x<on 2

When h and g are prescribed function and a,,a, and r are parameters, then f is giving by

f(x) = %j: L(xy) t(y)dy

Where
o | 1@ (l(a1+(k—1)n+l)j,1
L(x)=Hj; | x r r
@+ (k-n,1
and
t(x)=h(x),0<x<1
t(x) = ﬂr (V" =x" (?(az al)71]v’(k’l)”’e‘2”’1g (V) dv;1< x< oo

1 0
(La-a)

11I- MATHEMATICAL PRELIMINARY
To prove the theorems we shall use Mellin transformer and fractional integral operator.

£ (s)=M[f (x);s]:j f(x)x°* dx (3.1)
0
When s =o+iris acomplex variable.
The inverse melling transform f(x) of f(s) is given by M [ f"(s)]=f (x) = %jﬁm f(s)x*ds (3.2)
T o+l

By convolution theorem for mellin transform

M| [, KG0) () dyis [k (5) £ 1-9)
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j:k(xy) f(y)dy=M"[k'(s) f" (A-s);s] :%L K'(s) f*(1—s)x > ds (3.3)

When L is suitable contour.
Fractional integral operator

—ra+r-f-1

(@i B rwx) = ”T [ o0 =vry v w(v) dv (3.4)
R(a; f;riw(x)) = e (v —x’)ailv’”’”“”1 w(v) dv (3.5)
IE X

IV- SOLUTION
Now taking

k(x) =x* e F'(x,a,k,1),i=12

B %(s+(k -Dn+a;)

Then from Erdeeyi [11] We get k" (s) = | ,i=12 (4.2)
rls—n
Hence by use of (3.3),(2.1) & (2.2) can be written as
1 s 1(s+(k—1)n+a1)
_ r f"(1-s)x*ds=h(x); 0< x<1 (4.2)
2rridt ls—n
1
1 . Is|=(s+(k=Dn+a,)
j r f'(l=s)x*ds = g(X); 1< X< oo (4.3)
2rzidL ls—n

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

o1 JI_s %(s+(k—1)n+a2)

* =5 ©or rya-1,,—f-ra+r- rxﬂ ©or rya-1,,—f-ra+r-
R — fr@-s)x*ds[ (v =x) v’ lg(v)dv=EL (v —x") e g (v)dy

r

Now putting v = XTand simplifying we get

s (1(s+(k—1)n+a )) ,
1 r 2 X_S L _ )1 {%571) *M_ _rxﬂ * r_ yrye-1ly,-p-ra+r-1
T — .Ej.o(l £)“ Lt dt £ s)ds_—|; [ r=xn i g(v)dv (4.4)
E (1(s+(k—1)n+a j [1(ﬁ+5)j|5
1 r 2 Xﬁs r K _ rxﬂ * r_ yrye-l,,-p-ra+r-1
:>2mijL = = — f (1—s)o|s,_—E j (v —x)*ty g(v)dv
[a+rﬁ +FS
E(l(s+(k—l)n+a2)j Lip+s)
= ! I r s r x f*(1-s)ds= rx’ J.w (V" =x") v A g (v)dy
2rrist [s—n 1.1 PRE

1
In equation (4.4), we put S =(k-I)n+a, andr =—(a, —a,), so that (4.4) Changes to
r

©) G(S+(k—1)n+a2)

%(s+(k—1)n+a1)

(k-)n+a;

21 [ I X : : f*(l-s)ds= —m2

rzi s—n a, a 1
—“——+—((k-Dn+a)+-s “(a, -
2 3 D (k-pnsay (Le-a)

© (%(32—31)—]) K1 1
xjx (v —x") vEDR g (v)dv 1< X< 00
1
1 |_S (r(5+(k —1)n+a1j o rX(k—l)nJra\1 o . [;(az_al)_l]
_jL x° £ (1-s)ds = j (v —x")
2rri |(s_n)

Crxteuma v g (ydy ;1< x<oo  (4.5)
1 X
(I’ (az _ai)j
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t(x)=h(x), 0<x<1
and

(kDnva Na-a
t(x) = I’X_I v - Xr)[r ]v—(k—l)n—azﬂ—lg (V) dv;1 < x< oo (4.6)

1
(La-a)

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

. |_s(1(s+(k—1)n+a1)
: ' X £ (1-s)ds =t(x) (4.7)
2rrit |(S_n)
Again using (3.3), (4.1) & (4.6) becomes
[Tk 0 F(y) dy=t(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) f"(1-s)=T"(s) (4.9)

s (i(s+(k—1)n+a1))
(s-n)

and T7(s) is the mellin transform of t(x).
Now replacing s by (1-s) in (4.9)

Where k' (s)=

f7(s)=L"(s) T (1-5) (4.10)
. 1 1-s+(k=Dn
L (S): < =
k"(1-5s)

d-s)

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

1 1
(1,1)(F (a,+(k —1)n+l)),; (4.11)

%(1—s+(k _Dn+a)

L(x)=H;7| x
(1+(k-1)n,2)
Taking inverse mellin transform of (4.10)

=" LOy) t(y)dy
Hence using (4.11) we get

y (1,1)(% (a,+(k-Dn +1)),

1
1 ¢ =
f(x):FJ'0 Hy7 | x r

t(y)dy
(1+(k-1)n,1)

When t(y) is given by (4.6).

Hence proved the theorem.

REFERENCE

[1] Jain P., Lala A., Singh C.(2019), “Inversion of Integral Equation Associated with Leguerre Polynomial Obtained from Hermite Polynomial”, Int. J. of Engg.
Research & Tech. Vol. 8 issue 4, 83-84

[2] Ahdiaghdam S., Ivaz K. and Shahmorad S. (2016), “ Approximate solution of dual integral equations” Bull. Iranian Math. Soc. Vol. 42, No. 5, pp. 1077-1086

[3] Chakrabarti A.and Martha S. C. (2012), “Methods of solution of singular integral equations”, Math. Sci. 29 pages.

[4] Hoshan N. A. (2009), “Exact solution of certain dual Integral equations involing heat conduction equation”, Far East Journal of Applied Mathematics 35(1)
81-88.

[5] Manam S. R. (2007), “On the solution of dual integral equations”, Appl. Math. Lett. 20, no. 4, 391-395.

[6] Chakrabarti A.and Berghe G. V.(2004), “Approximate solution of singular integral equations”, Appl. Math. Lett. 17, no. 5, 533-559.

[7] Jerry A.J.(1999), “Introduction to Integral Equations with Applications, Second Edition”, Wileylnterscience, New Y ork.

[8] Nasim C. and Aggarwala B. D.(1984), “On some dual integral equations”, Indian J. Pure Appl. Math.15, no. 3, 323-340.

[9] Gould H., Wand Hopper A. T.(1962), “Operational formulas connected with two generalizations of Hermite polynomials”, Duke Math. J. Vol 29, PP.51-63.

[10]Sneddon I. N.(1960), “The elementary solution of dual integral equations”, Proc. Glasgow Math. Assoc. 4 (1960) 108-110.

[11]Erdelyi A, Magnus W, Oberhettinger F and Triconi F G (1954), “Tables of Integral Transforms” (New Y ork: McGraw-Hili) Vol. I.

JETIR1906P23 | Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org | 159


http://www.jetir.org/

