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Abstract. The sinc-collocation method is presented for solving second-order boundary 
value problems of nonlinear integro-differential equation. The method is effective for 
approximation in the case of the presenceof end-point singularities. Some properties of the 
sinc-collocation method required for our subsequent development are given and are 
utilized to reduce the computation of solution of the second-order boundary value 
problems of nonlinear integro-differential equation to some algebraic equations. Some 
numerical results are also given to demonstrate the validity and applicability of the 
presented technique. 
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1. Introduction 
Boundary value problems for integro-differential equations are important because they have many 

applications in the study of physical, biological and chemical phenomena [1]. Liz and Nieto [2], study a two 
point boundary value problem for a nonlinear second order integro-differential equation of Fredholm type by 
using upper and lower solutions. In [1], an iterative method is presented to solve a class of boundary value 
problems for second-order integro-differential equation in the reproducing kernel space. For linear and 
nonlinear second order Fredholm integro-differential equations, semiorthogonal spline wavelets was 
developed in [3] and Chebyshev finite difference method was discussed in [4]. Also in [5], Saadatmandi and 
Dehghan applied the Legendre polynomials for the solution of the linear Fredholm integro-differential-
difference equation of high order. 

In this paper, a sinc-collocation procedure is developed for the numerical solution second-order 
boundary value problems of nonlinear integro-differential equation of the form:  

    
Sinc methods have increasingly been recognized as powerful tools for problems in applied physics and 
engineering [9, 10]. The sinc-collocation method is a simple method with high accuracy for solving a large 
variety of nonlinear problems. In Reference [11], the sinc-collocation method is presented for solving 
boundary value problems for nonlinear third-order differential equations. Authors of [12], used the sinc-
collocation method for solving a nonlinear system of second-order boundary value problems. Mohsen and 
El-Gamel [13], used the sinc-collocation method for solving the linear integro-differential equations of the 
Fredholm type. Also in [14], the sinc-collocation is presented for solving linear and nonlinear Volterra 
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integral and integro-differential equations. In [15, 16], the sinc-collocation is used for the numerical solution 
Fredholm and Volterra integro-differential equations. Also sinc-collocation method is used for solving of a 
system of nonlinear second-order integro-differential equations with boundary conditions of the Fredholm 
and Volterra types [17]. We also refer the interested reader to [18, 19, 20, 21, 22, 23] for more research 
works on sinc methods. 

The main purpose of the present paper is to develop methods for numerical solution of the second-order 
boundary value problems of nonlinear integro-differential equation (1). Our method consists of reducing the 
solution of (1) to a set of algebraic equations. The properties of sinc function are then utilized to evaluate the 
unknown coefficients. The organization of the rest of this article is as follows. In Section 2, we review some 
of the main properties of sinc function that are necessary for our subsequent development. In Section 3, we 
illustrate how the sinc method may be used to replace Eq. (1) by an explicit system of nonlinear algebraic 
equations. Section 4, presents appropriate techniques to treat no homogeneous boundary conditions. In 
Section 5, some numerical results are given to clarify the method. 

2. Sinc function properties  
       

 

 
 

 


