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1. INTRODUCTION

We consider the following five integral equations

] r(f+3) fikx) 0<x<a
M1 52 ‘Il(v),x] =<{fz(x) b<x<c (1.1)

_F(&B%) fes(x) d<x<o
- _r(”"‘%) _(92(x) a<x<b
M eyt O x] - {gi(x) c<x< d} (1.2)

Where a, B, &, 8, >0, o >0 are real parameterg, (x)and g,(x) are known function ¥ (v) is to be determined.

2. PRELIMINARY RESULTS

1. The inverse operators are given by

Ichlr(a' x;0)f (x) = Ir]+a,—a(ar x;0)f (x) (2.1)
Kr;clz(x: b;o)f(x) = Kn+a,—a(x: b; o) f (x) (2.2)
r(1+n—7)

2. M[I,,_a(O,x:a)f(x);v] = M[f(x);Vv] (2.3)

L v
F(1+n+a—;)

rn+y)
I‘(n+a+§)

MKy, 0 (x, 00 0)f ()i ] = MIf (); ] (2.4)
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3. THE SOLUTION
The five ranges of the variable x are defined as:
L={x:0<x<a}
I, ={x:a<x<b}
I;={x:b<x<c}
I, ={x:c<x<d}
Is ={x:d <x < 0} (3.1)

and we shall write any function f(x), x = 0in the form

f(x) =351 fi (%) (3.2)
Where,

_(fx) x€l, i=1,2,34,5
fit) = { 0 otherwise } (33)

The five integral equations (1.1) & (1.2) as

NECT I

M1 D) YY), x| = f(x) (3.4)
o[ _rGn-) _

M1 D) Y(v), x] = g(x) (3.5)

Where f; g, f3,94 f5, are prescribed functions whileg, f, gs f4, are unknown functions to be determined
Y(v) =M[B(x),V] (3.6)

Use results (2.3) & (2.4)we find the equations (3.4) & (3.5) assume the operational form

I« (0,%;0)8(x) = g(x) (3.7)

Ke p(x,00;8)0(x) = f(x) (3.8)

Using results (2.1) & (2.2) solving the about equation for @(x)we obtain

O(x) = Iysa,-a(0,x;0)f (x) (3.9)
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= Keyp—p(x,00;8)g(x) (3.10)

Now we proceed to determine @. The subscripts on all the operators I's will be supposed to have subscript (1, a; o)

understood and all K's To have subscript (¢, 8; §).Evaluating (3.9) only,I, I3 I, we get

1 =(p) 1A (3.11)

0. = (o) i+ (5) 17 fe (312
o= (O) i+ () s s 619
0u= (o)1 i+ ()1 (5) 17+ (2) 17 (3.14

0= (3K g+ (0)k1gr + () K2gs + (4) kg () K05 (3.15)
9, = (i) K~g;+ () K'gs + (‘Ci) K gs+ () K 2gs (3.16)
05 = (5) kg5 + (1) K g+ () K0 (3.17)

0, = (%) K 1g,+ (3) kg5 (3.18)
05 = ()K" (3.19)

Since g5 is known , @scan be determined by equation(3.19) now we solve (3.11) for f;

fi= (’5)1 04 (3.20)
Substituting this in (3.12) to get

0,= (o)1 (3)10:+ ()1 (3.21)

By equations (3.17) & (3.20)

= Gilos- () (o~ () 62
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Similarly from equation (3.18) we find out the value of @, in terms of @, & @;with the help of equation (3.20) and
(3.22)

0.= ()1 Q)10+ Qe+ () () 1[os = Q)1 Q) ros=(Q el + - Q)15

(3.23)

Similarly forg,

gs = (2)k[0a = () k9] (3.24)
Substituting this in equation (3.17) we find @ in terms of @,

05 = () K9+ (£) k7 () K [ou = (3) K a] + (3) K05 (3.25)

Now by equations (3.16) and (3.24)

9= (K02~ () k05 = ()& (o~ () K05} = () k05 | 020)

Similarly from equation (3.15) we find the value of @, in the terms of @, and @, with the help of equation (3.24)
and (3.26)

0= (K a1+ () K ()02 = () ks = (0) 7 (P) e ou = () K05} = () K s] +

()& aa+ (0 (D) [00 = () K205+ () K0 (3.27)

We have thus arrived at five simultaneous equations (3.27) (3.21) (3.26) and (3.19) associated with five unknown
functions @, , @,, @3, @,and @ respectively.

From these equations we can obtain the values of these unknowns and hence the solution of the problem will
be determined by equations (3.6).
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