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Abstract

In this thesis, a new algorithm is presented for solving
fractional order ordinary differential equations that combines the
particle swarm optimization (PSO) algorithm and the homotopic
analysis method (HAM) The homotopy method was used to solve
ordinary differential equations with fractional orders, both linear
and non-linear, with the (PSO) algorithm to obtain a better
approximate solution than the analytical homotopy method. The
homotopic method contains an auxiliary parameter h that adjusts
and controls the convergence region of the series of solutions, and
then the mean square error is a fitness function for the (PSO)
algorithm, and the operations of this algorithm are applied to it to
obtain the best value for this parameter The (HAM) method was
applied again to fractional differential equations, as the new
algorithm (HAM-PSO) demonstrated its effectiveness, superiority,
and efficiency in solving this type of differential equations by
comparing the convergence of the solutions with the exact solution
by calculating (RMSE) and displaying the graphs using the Matlab
program.,
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