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Abstract

The classic Homotopy Perturbation method (HPM) will be applied
in this thesis to solve ordinary differential equations of the type initial
value problems (IPVs) of the first and second order with various forms of
discontinuities, providing relevant situations for both linear and nonlinear
for diverse cases. Furthermore, ordinary differential equations of the type
boundary value problems (BVPs) with a parameter of large and small
values representing turning points are solved using the classic homotopy
perturbation method.

The numerical results are compared to highlight the great accuracy
of the approximate solution results when compared to the precise solution
if one exists. Using iteration of the integral equation (IIE) and numerical
solution of the Simpson (SIMP) and Trapezoidal (TRAP) rules, the
classic homotopy perturbation method was enhanced. The maximum
absolute error (MAE), ||*||,, the maximum relative error (MRLE), the
maximum residual error (MREE), the estimated order of convergence at
the points x; (local), and the global estimated order of convergence along
the specified interval are also provided.

The results of the HPM 1s more accurate, convenient, and efficient

in solving discontinuity and turning point problems.
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