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Abstract

In this thesis, the proposed method (HAM SCS) was used to solve different
types of linear and nonlinear differential equations. The Homotopy Analysis
Method (HAM) was hybridized with the Sine Cosine Algorithm, by adopting the
final series resulting from HAM. (which contains the auxiliary parameter (h)) as a
fitness function in SCA algorithm, where the algorithm works to find the best
value for the auxiliary homotopy parameter h from the set of potential solutions by
creating an initial population consisting of several individuals and each individual
consisting of random values with the same diminution of the parameter h, followed
by the use of the equations for the algorithm SCA to create new generations for the
parameter h, where in the first iteration random values of the parameters were
chosen from the initial population and processed using the algorithm-specific
equations, while in the second iteration the outputs of the first iteration were
adopted as new inputs to the algorithm which were also processed using the
equations of the algorithm, and so on continues The process of searching for the
best value for the parameter h down to the specified number of iterations (stop
criteria), where the best resulting value is chosen as an auxiliary parameter h to be
used in the calculations of the homotopy analysis method. Simpson's integral rule
was also applied to the resulting final series of HAM_SC after substituting it into
the question formula, as this method converges the result of the exact solution by
dividing the closed period into n of equal sections. The reliability and efficiency of
the proposed HAM_SCS method was demonstrated by calculating the maximum
absolute error value, mean square error, and statistical graphs and plots. Software
techniques were also used to solve the examples in this thesis, as Matlab and

Maple programs were used.



