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A New Optimization Operational Matrix Algorithm for Solving
Nonlinear Variable-Order Time Fractional Convection-Diffusion
Equation

Hossein Hassani” and Eskandar Naraghirad”™
“Department of Mathematics, Shahrekord University, Shahrekord, Iran.

“Department of Mathematics, Yasouj University, Yasouj, Iran.
Abstract

In this paper, a new and effective optimization algorithm is proposed for
solving the nonlinear time fractional convection-diffusion equation with the
concept of variable-order fractional derivative in the Caputo sense. For finding
the solution, we first introduce the generalized polynomials (GPs) and
construct the wvariable-order operational matrices. In the proposed
optimization technique, the solution of the problem under consideration is
expanded in terms of GPs with unknown free coefficients and control
parameters. The main advantage of the presented method is to convert the
variable-order fractional partial differential equation to a system of nonlinear
algebraic equations. Also, we obtain the free coefficients and control
parameters optimally by minimizing the error of the approximate solution.
Finally, the numerical examples confirm the high accuracy and efficiency of
the proposed method in solving the problem under study.

Keywords: Nonlinear variable-order time fractional convection-diffusion
equation, Operational matrices, Optimization algorithm, Generalized
polynomials (GPs), Control parameters.
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