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Abstract

In this thesis, a new algorithm, the Runge- Kutta (HAM-OBE) algorithm, was
presented to improve the solution of fractional-order ordinary differential equations
and Fractional order partial differential equations using the homotoby (HAM)
method. The homotoby method was used to solve linear and nonlinear fractional-
order ordinary differential equations with the Runge- Kutta (HAM-OBE) algorithm
to obtain an approximate solution that is very close to the exact solution and more
accurate than the homotoby method and the flock of birds (HAM-PSO) method,
which works to obtain the best value of the parameter and replace it in the final series
of the approximate solution. The homotoby method to reach a solution close to the
exact solution. The Runge- Kutta Optimization (HAM-OBE) algorithm method is
also based on finding the best value of the parameter that works to adjust the
convergence region of the final series of the solution and control the extent of its
convergence to the exact solution. The mean square error (RMSE) was used as a
fitness function for the Runge Kutta Optimization (HAM-OBE) algorithm. The new
algorithm (HAM-OBE) has shown high accuracy in reaching a solution that is very
close to the exact solution and with the least amount of error. From the previous
methods, by comparing the results of the popular algorithm Kona for optimization
(HAM-OBE) with the results of the two methods homotoby Analytical Methods
(HAM) and (HAM-PSO) with the exact solution by calculating (RMSE), and graphs

and tables were presented to illustrate this.
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