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Abstract

In this thesis based on pure and applied feature, we study how to determine the
convergence-control parameter. We specifically seek the optimal convergence-
control parameter c, without plotting c, —curves. To overcome the limitations

of the curves, we offer how to find a proper convergence-control parameter. In
this study, different approaches propose to determine the optimal convergence
control parameter value, instead of the c, —curves technique, to get a convergent
series solution, or even better, to get a faster convergent one. The hypothesis of
this research are existence of at least a solution for the non-linear problem,
existence of a solution as a series form for the non-linear problem and
convergence of homotopy analysis method for the foregoing non-linear problem.

Key Words :
Homotopy; Homotopy Analysis Method (HAM); c,— Curves; Convergence-

Control Parameter; Optimal Convergence-Control Parameter; Homotopy-Pade
Technique.
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