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Abstract

In this thesis, the proposed method (HAM-ACO) was proposed to solve
systems of ordinary and partial nonlinear differential equations, as the Homotopy
Analysis Method (HAM) was hybridized with the Ant colony optimization
algorithm (ACO). By relying on the final series resulting from the Homotopic
Analysis Method (HAM), which represents the fitness function of the ant colony
optimization (ACO) algorithm, types of ordinary and partial differential equations
were solved, namely the Dranfield-Sokolov-Wilson system, the coupled Burgers
system, and the ( stiff) is homogeneous, and the effect of the ant algorithm on the
convergence of the approximate solution for these systems, as this proposed
method (HAM-ACQO) works to converge the results from the exact solution by
calculating the maximum value of the absolute error (Maximum Absolute Error
(MAE)) and the mean square error (Mean). Square Error (MSE)) and graphs.
Software applications were also used to solve the applied examples in this thesis
using the Maple program.
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