World Academy of Science, Engineering and Technology
International Journal of Mathematical and Computational Sciences
Vol:11, No:09, 2017

A Class of Third Derivative Four-Step Exponential Fitting Numerical
Integrator for Stiff Differential Equations

Authors : Cletus Abhulimen, L. A. Ukpebor

Abstract : In this paper, we construct a class of four-step third derivative exponential fitting integrator of order six for the
numerical integration of stiff initial-value problems of the type: y’'= f(x,y); y(xo) =yo. The implicit method has free parameters
which allow it to be fitted automatically to exponential functions. For the purpose of effective implementation of the proposed
method, we adopted the techniques of splitting the method into predictor and corrector schemes. The numerical analysis of the
stability of the new method was discussed; the results show that the method is A-stable. Finally, numerical examples are
presented, to show the efficiency and accuracy of the new method.

Keywords : third derivative four-step, exponentially fitted, a-stable, stiff differential equations

Conference Title : ICNACAM 2017 : International Conference on Numerical Analysis, Computational and Applied
Mathematics

Conference Location : Rome, Italy

Conference Dates : September 18-19, 2017

Open Science Index, Mathematical and Computational Sciences Vol:11, No:09, 2017 publications.waset.org/abstracts/74060/pdf

International Scholarly and Scientific Research & Innovation 11(09) 2017 1 ISNI:0000000091950263


https://publications.waset.org/abstracts/74060/pdf

