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Abstract

This thesis focuses on finding the solution to the coupled Klein-Gordon
equation using two methods: the Differential Transformation Method (DTM) and
the Homotopy Analysis Method (HAM), as well as integrating HAM with the
Adomian Decomposition Method (ADM) to handle the nonlinear parts and achieve
highly efficient approximate solutions.

The Differential Transformation Method (DTM) transforms the differential
equation into a sequential series of algebraic equations, which are solved
iteratively to obtain a power series. This method is effective and important for
finding approximate solutions due to its ease of use and its capability to handle
both linear and nonlinear equations. On the other hand, the Homotopy Analysis
Method (HAM) is a semi-analytical approach for solving linear and nonlinear
differential equations. This method can also solve systems of linear and nonlinear
differential equations, providing approximate solutions as the method parameter
approaches 1. HAM 1is known for its simplicity and ease, especially when
combined with the ADM for addressing nonlinear parts.

In this thesis, we evaluate the accuracy and effectiveness of these methods by
applying them to solve the coupled Klein-Gordon system. We present the solution
steps for each method and provide a comparative analysis based on the results and
numerical computations. The results indicate that all methods are viable and
effective, with each having its advantages depending on the nature of the problem.
Specifically, these methods are suitable for solving challenging differential
equations, particularly those with nonlinear components.



