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Abstract

In this thesis we will use the the standard homotopy analysis
method (HAM) for solving ordinary differential equations of type initial
value problems of the first order and the second order with various types
of discontinuities, giving relevant cases for both linear and nonlinear for
different cases. Moreover, the standard homotopy analysis method is
applied to solve ordinary differential equations of type boundary value
problems with a parameter of large and small values representing turning

points.

To show the high accuracy of the approximate solution results
compared with the exact solution if exists, we make a comparison of the
numerical results applying the standard homotopy analysis method with
improved the standard homotopy analysis method by using the iteration
of the integral equation (IIE) and the numerical solution of the Simpson
(SIMP) and Trapezoidal (TRAP) rules. Also, we give the maximum
absolute error, |||, the maximum relative error, the maximum residual
error, the estimated order of convergence at the points x; (local) and the

global estimated order of convergence along the given interval.

The results show that the homotopy analysis method is of high
accuracy, more convenient and efficient for solving problems with

discontinuity and turning point.



