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Abstract

The thesis sought to find the solutions to systems of fractional partial
differential equations for time and space using the Sine - Cosine method,
studied the cases that resulted from the application of the method for different
values of the fractional derivative and time values, concluded that the method
is successful in finding the required solutions with preference given to the

Cosine function.

Bernstein polynomials with the collocation method used to solve three
systems of fractional partial differential equations . Studying the effect for the
value of the fractional derivative, the time , and the degree of Bernstein's
polynomials on the quality of the approximate solutions and extent of
convergence between the approximate solutions with the resulting solutions by
using the Sine - Cosine method. The results showed the accessibility of this
method to the approximate solutions that is close to the solutions when using

the Sine - Cosine method.

The study suggested a generalization of the modified Bernstein method by
presenting a proposed method based on the modified Bernstein polynomials
and generalizing the method for time and space together, by using Caputo's
definition of the fractional derivative. The results proved the method's
advantage in finding the approximate solutions of problems compared to the
results obtained when using Bernstein polynomials . As well as, the efficiency
of the modified Bernstein's polynomials generalized by this study in

comparison with the results of the Sine - Cosine method.

To investigate the ability and performance of the fractional Bernstein

polynomials in finding the approximate solutions to the fractional partial



differential equations, it was used with Caputo's definition of the fractional
derivative, and found through the results that the method is able to find the
approximate solutions with better efficiency than the method used in the third

chapter to solve these problems compared to the exact solutions.

The study did not stop at finding the approximate solutions only, but
improved these solutions by twinning numerical methods with intelligent
techniques and finding approximate solutions with the lowest error rate, where
the Backpropagation artificial neural network was used to improve the results
with Bernstein's polynomials, and the generalized modified Bernstein
polynomials then fractional Bernstein's polynomials, all of these methods used
Caputo's definition of the fractional derivative. The results showed the
efficiency and ability of the artificial neural network to improve the
approximate results obtained when applying the aforementioned methods with

minimal effort and time.

The study also dealt with one of the finite element methods for solving
fractional partial differential equations, where Galerkin's method was linked
with Bernstein polynomials of the second degree to find solutions for the
fractional partial differential equations of Fokker-Planck in their three forms
for time, space, time and space together. Through the application, the effect of
the value of the fractional derivative, time, and the number of finite elements
on the numerical results were studied, and it was found that the method 1s able
to produce solutions close to the exact solutions, and the greater number of

elements, the closer to the exact solutions.
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