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Abstract
In this paper, we apply Taylor’s approximation and then transform the
given nth-order weakly singular linear Volterra and Fredholm integro-differential
equations with into an ordinary linear differential equation. Some different
examples are considered the results of these examples indicated that the
procedure of transformation method is simple and effective, and could provide an accurate approximate solution or exact solution.
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INTRODUCTION

In this paper, we consider the following nth-order linear-weakly singular Fredholm and Volterra integro-differential equations at the form :

y (n) (t) +

n−1
X

βm (t)y (m) (t) = f (t) +

b

Z
a

m=0

y (p) (s)
α ds, a ≤ t ≤ b, 0 < α < 1 (1)
|t − s|

with initial conditions
y(a) = µ0 , y 0 (a) = µ1 , ......, y (n−1) (a) = µn−1
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with initial conditions
y(a) = µ0 , y 0 (a) = µ1 , ......, y (n−1) (a) = µn−1

(4)

where µi (i = 1, ...., n − 1); are real constants, n; p are positive integers and
0 ≤ p ≤ n, f (t); βk (t)(k = 0, 1, ..., n − 1) are given functions, and y(t) is the
solution to be determined.
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The objectives of this work is to develop a new approach to resolve the highorder linear weakly-singular Fredholm and Volterra integro-differential equations in one dimensional space.The proposed method is a direct method in
which we remove the singularity by using Taylor’s approximation and rewrite the
weakly-singular integro-differential Fredholm and Volterra equation as either a
linear differential equation that can be solved using the analytical method or
the known numerical methods.

References
[1] L. Bougoffa, R. C. Rach and A. Mennouni, An approximate method for solving a class of weakly-singular Volterra integro-differential equations. Appl.
Math. Comput. 217 (2011), no. 22, 8907–8913.
[2] H. Brunner, On the numerical solution of nonlinear Volterra-Fredholm integral equations by collocation methods. SIAM J. Numer. Anal. 27 (1990), no.
4, 987–1000.
[3] A. Chakrabarti and A. J. George, A formula for the solution of general Abel
integral equation. Appl. Math. Lett. 7 (1994), no. 2, 87–90.
[4] Z. Chen and Y; Lin, The exact solution of a linear integral equation with
weakly singular kernel. J. Math. Anal. Appl. 344 (2008), no. 2, 726–734.
[5] D. Conte and I. D. Prete, Fast collocation methods for Volterra integral equations of convolution type. J. Comput. Appl. Math. 196 (2006), no. 2, 652–
663.
[6] G. Ebadi, M. Y. Rahimi-Ardabili and S. Shahmorad, Numerical solution of
the nonlinear Volterra integro-differential equations by the tau method. Appl.
Math. Comput. 188 (2007), no. 2, 1580–1586.
[7] M. Ghasemi, M. Tavassoli Kajani and E. Babolian, Application of He’s
homotopy perturbation method to nonlinear integro-differential equations.
Appl. Math. Comput. 188 (2007), no. 1, 538–548.
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