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Abstract

A novel computationally effective fractional predictor—corrector (PC) scheme is pro-
posed to solve fractional differential equations involving Caputo derivative. The prop-
erties of the Caputo derivative are used to reduce the fractional differential equation
into a Volterra integral equation. To design high order numerical solution of FDEs, the
Simpson’s 3/8 rule is applied to the Volterra type integral equation. The scheme is ca-
pable of handling both linear and nonlinear fractional differential equations. A detailed
error analysis and stability analysis of the numerical scheme are rigorously established.
The proposed scheme is compared with the PC schemes of literature for illustrating the
effectiveness of the algorithm.
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1. Introduction

The concept of differentiation to an arbitrary order was started in the 17-th century
by the ideas of Leibniz and Hospital. At the end of the 19-th century, Liouville and
Riemann introduced the first definition of the fractional derivative [1]. However, the
idea of fractional calculus did not attract much attention for a long time, this idea started
to be interesting for engineers only in the late 1960s, especially when it was observed

that the fractional derivatives allow us to describe and model many systems in the real
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