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Abstract

In this work, a numerical method was proposed to solve fractional
(ordinary and partial) differential equations using Chebyshev wavelets.
Two algorithms were presented, the first for solving fractional ordinary
differential equations and the second for solving fractional partial
differential equations. In the first algorithm, Chebyshev matrix and
Chebyshev operational matrix were used for fractional integration. In the
second algorithm, in addition to these two matrices, a transposed
Chebyshev matrix was used. These matrices are used to transform
differential equations into algebraic equations. The Chebyshev matrix is
obtained from the Chebyshev wavelet, which relies on Chebyshev
polynomials. The Chebyshev operational matrix for fractional integration
i1s obtained from the pulse mass function matrix with the Chebyshev
matrix.

Several examples were provided to demonstrate the effectiveness and
applicability of the algorithms. The approximate solution obtained from
applying the algorithms was compared with the exact solution, and the
absolute error and root mean square error were calculated. The results
showed a close agreement with a small error rat
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