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Abstract: In this paper, we study the one-dimensional space fractional convection-
diffusion problem by using a finite difference method. First, we give the mathematical
model of our first initial boundary value problem. In the second step, we develop the
discretization of the mathematical model and the development of the scheme for the
fractional order type linear diffusion equation. For this scheme, the stability as well
as convergence are studied via the Fourier method. At the end, the solutions of some
numerical examples are discussed and represented graphically using Matlab. Finally,
error analysis shows that the algorithm is convergent.
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1 Introduction

In this study, we consider the one-dimensional space fractional convection-diffusion
problem of Caputo type of order 0 < α < 1, which is used in the modeling of chemical
convection-diffusion. Several techniques for numerical resolution of this type of equation
have been studied by several authors [1] - [5]. In most of these techniques, either the
solutions of the integrer order differential equation versions of the given problem or the
fractional differential equations with initial conditions and boundary conditions are used.
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