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Abstract- In this paper, we have obtained the solution of the quadruple series equations involving Jacobi polynomials as kernel. These
equations are finally reduced to Fredholm integral equations of second kind.

Index Terms— Integral Equation, Series Equation, Jacobi polynomial

I. INTRODUCTION
In this paper, the solution of the following quadruple series equations have been derived
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Where f; (x) to f; (x) are prescribed functions, sequences {A,} is to be determined and the parameters a, B, A, 8, u satisfy the
conditions 6-p-B>o0,0>-1,p>-1,A>-1and5>-1.

Il. SOME USEFUL RESULTS

Here we listed some results for ready reference:
(i) The orthogonality relation for Jacobi polynomials is
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where, &y, is kronecker’s delta and o> - 1, f>-1.
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Where w=min (x,y),  ny) = ([L+y) " Ly
and
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It being assumed that the parameters are so constrained that aj, Is independent of
(i) 1t f(x) and f*(x) are continuous in a < x <b and if 0 < & < 1 then the solution of Able integral equations
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I11. SOLUTION OF EQUATIONS
Let us suppose
© A0
z An PrE ) (X) — { h(x),—-1<x<a, (3 1)
A+, T (B+p+n+1) g(x), b<x<c, '
n=o

Making use of the orthogonality relation (2.1), we get from (1.2), (1.4) and (3.1),
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Substituting this expression for A, from (3.2) in (1.1) and (1.3) and interchanging the order of integration and summation, we
obtain the equations
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fc(l -1 +1)° g[S (r,x) + T(r,x)]dr = M(x),—1<x<a, (3.3)
b
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b

Where,
b
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a

S (r, X) is same as detained by (2.2) and
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It is assumed that the form of H,, is such that T (r,x) converges.
Equation (3.3) and (3.4) can be written as with the help of (2.3)
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With the help of (2.6), we find from (3.8)
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Where,
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Using (2.7), we obtain from (3.9)
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Now, using the result
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We find that
Where,

Using (3.4) and (2.3), we find
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From (3.16) and (2.7), we find
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The equation (3.15) has the form (2.4), then using (2.6), it can be written in the form,
n(y) G (y) =Ny (y) + 11+l b<x<c (3.18)
Where,
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After some manipulation, we get
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Putting the value of the last integral in the above equatin from (3.9), we get
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Where,
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After some manipulaton the equation (3.21) can be written in the form.
_ Sin(I-B—u+dn (€ N b (b — t)Fdn(t)dt
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Hence,
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Where,
Sin (I — wWm ¢ G(r)dr
- — t)H R
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Using equations (3.23) and (3.24) the equations (3.18) can be written in the form
c
N@) G () =M () + Ny (y) + f G (r) k (r,y)dr, b<y<c (3.27)
b
Where,
Sin(I—p+)aSin(l—p—p+8)n (2 n(t)(b— t)2w+h=3
k(r,y) = > — j (3.28)
n2 (y —b)P*r=8 (r — b)¥ a @T-Dl-v

Equation (3.27) is a Fredholm integral equation of second kind. From equation (3.27), we can determine G(y), then g(u) and
h(u) can be easily obtained from equation (3.18) and equation (3.13) and hence the coefficients A, can be found.
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