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One-Step methods for numerical solution of nonlinear stiff fractional
differential equations

Abstract

Fractional differential equations are the equations with real order, while the order of
classical differential equations is positive integers. In this paper, a set of generalized
numerical single-step methods for solving stiff nonlinear fractional differential equations
is presented. We use the generalized one-step method and linear segment interpolation,
to discretize these type of differential equations. The proposed combined methods are
employed to solve stiff nonlinear fractional differential equations, where the derivative in
the equation is of the Caputo type. In addition, the consistency, stability and convergence
properties of the considered numerical methods are examined. In order to show the
accuracy and efficiency of the methods, a numerical example is employed. The numerical
solutions of differential equation produced by the numerical methods for different step
sizes are recorded. Experimental results show that single-step numerical methods are also
able to obtained satisfactory solutions with acceptable errors for the stiff fractional
differential equations.

Keywords: Stiff fractional differential equations, Caputo derivative, One-Step
methods, Consistency, Stability and Convergence.
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