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An Effective Numerical Method for Solving Fractional
Integro-Differential Equations with the Caputo Tempered Derivative
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Abstract: In this paper, we introduce an important class of fractional integral-differential equations with
tempered Caputo fractional derivatives. To solve these equations, we propose a numerical method based
on the orthonormal shifted Hahn polynomials. To implement this method, we derive an explicit formula
for calculating the Riemann-Liouville tempered fractional integral operator matrix corresponding to these
polynomials. In the proposed method, by approximating the fractional term of the problem using the
aforementioned polynomials and their fractional integral operator matrix, and by employing the collocation
method, the solution of the expressed problem is transformed into the solution of a system of algebraic
equations. By solving this system, we obtain an approximate solution for the equation under consideration.
To verify the accuracy and efficiency of the proposed method, we examine several numerical examples.

Keywords: Orthonormal shifted Hahn polynomials, Fractional integral operational matrix, Tempered
fractional derivative.
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