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Abstract: Existence of coupled lower and upper solutions for nonlinear differential
equations guarantees the existence as well as interval of existence of the solution. In
this work, a methodology has been developed to compute coupled lower and upper
solutions using natural lower and upper solutions by iterative methods. Further, using
the computed lower and upper solutions, sequences are developed which converge
uniformly and monotonically to the unique solution. In addition, it has been shown
that the convergence of these sequences is superlinear. Further the convergence of the
sequences is accelerated by Gauss-Seidel method. Finally, some numerical examples
are presented.
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1 Introduction

It is well-known that qualitative and quantitative properties of fractional differential
equations are very useful in applications. In addition, fractional differential equations
in several situations have proved to be better and more economical models than their
counterpart with integer derivatives. For details see [BLOL[TT] and the references therein.
In the past thirty years there has been a rapid development in the qualitative study
of fractional differential equation such as existence, uniqueness and stability results due
to its applications. In particular, it has been very useful in biological sciences such

* Corresponding author: mailto:vatsala@louisiana.edu

(© 2015 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.ual98


mailto: vatsala@louisiana.edu
http://e-ndst.kiev.ua

