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Abstract: In this work, we study approximations of solutions of fractional differ-
ential equations of order α by using an implicit finite difference scheme (IFDS). A
discretization and development of the scheme is obtained by using different approaches
to fractional derivatives. The implicit finite difference scheme (IFDS) approach is fol-
lowed in order to derive a simple discretization of the space fractional derivatives. The
consistency, stability and convergence of the method are proved. Several examples il-
lustrating the accuracy of the method are given. Moreover, we study the stability and
convergence of the implicit finite difference scheme (IFDS) applied to the numerical
solution of the fractional differential equations of order α. Two tests for our problem
are solved numerically to verify the effectiveness of the proposed numerical scheme.
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