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Abstract: A simplified form of Recursive B-spline basis function is used as basis in collocation method. The 

present method is used to solve second order singular differential equations with Neumann’s boundary 

conditions. Solutions of Numerical examples for non -uniform length of the points show the efficiency of the 

method and easiness. Stability of B-spline based collocation method and accuracy of numerical solution is 

constantly improved by decreasing the nodal space. 

Keywords: Neumann’s boundary conditions, Collocation method, Singular differential equations, B-splines 

Received 28 Mar, 2022; Revised 06 Apr, 2022; Accepted 08 Apr, 2022 © The author(s) 2022. 

Published with open access at www.questjournals.org 

I. Introduction 
In recent years, many numerical methods are developed to solve singular differential equations with 

Neumann- Dirchlet’s boundary conditions. The methods include like B-spline collocation method [13], finite 

difference method [4], kernel space [5, 6] sinc collocation method [7] and predictor and corrector method [8] 

and many more. The B-spline based collocation method is used to evaluate boundary value problems including 

singular boundary value problems [9]. However, it is observed from the recent literature that B-spline basis 

functions are derived using fixed equidistant space for a particular degree only. If the recursive formulation 

given by Carl. De boor [12] is applied, the basis function evaluation can be generalized and without fixing of 

degree of the basis function can be used in collocation method for uniform or non uniform mesh sizes. 
In this paper, after defining the B-spline basis function recursively, the B-spline collocation method is described 

and formulated. The efficiency of the method is demonstrated using the second order singular differential 

equations with Neumann’s boundary conditions. 
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Conclusions 

The B-spline basis functions defined recursively are incorporated in the collocation method and applied 

the same to the singular boundary value problems for non -uniform lengths. The effectiveness of the proposed 
method is illustrated by considering two numerical examples. The solution is compared with exact solution and 

found to be in good approximation. This method may be applied to different types of singular boundary value 

problems for its efficiency 
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