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Abstract

In this thesis, two proposed algorithms are presented for solving linear
and nonlinear fractional differential equations with constant and variable
coefficients. The shifted Legendre wavelet method and the transformation
matrix that converts Legendre wavelet into a Legendre polynomial are
provided. Therefore, an operational matrix for the shifted Legendre wavelet
for fractional differentiation is obtained.

A set of numerical examples were presented to test the two proposed
algorithms for solving linear and nonlinear fractional differential equations
respectively. Furthermore, the numerical solution arising from the algorithm
was compared with the exact solution at different points and find the
absolute error for all values. It was found that the two proposed algorithms
are effective in solving linear and nonlinear fractional differential equations
with constant or variable coefficients and give high accuracy in most tests.
The two algorithms were implemented using (MATLAB, 2014a) program.
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