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Abstract

In this thesis, we proposed a new algorithm to solve these systems,
which combines the Genetic Algorithm and the Homotopy Analysis Method
where we used the last-mentioned method to solve some types of Integral
equations such as the System of Volterra Integral Equations the System of
Fredholm Integral Equations and finally, the System of Mixed Volterra-
Fredholm Integral Equations with the Genetic Algorithm to get a better
approximate solution than using the HAM. Since the HAM contains an
auxiliary parameter h that adjusts and controls the convergence region of the
series of solutions, then the residual error function is considered as a fitness
function for the genetic algorithm, and genetic operations are applied to it to
obtain the best h; and the best A; and apply the HAM again to the system of
Integral equations. The new algorithm showed its effectiveness, especially
that the obtained results are fully compatible with the 4-curves.

The convergence of the solution was compared using HAM and
using (HAM_GA) by taking the residual error function and the absolute
error function. The results obtained confirmed the superiority of the
proposed algorithm (HAM_GA) to efficiently solve these systems. The
convergence has been studied on the systems of nonlinear integral
equations of the second kind, and the convergence has been proven for
this method theoretically, as well as the proof of existence and unique to

solve these systems.
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