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Abstract

In this study, two semi-analytical methods Variational Iteration
Method (VIM) and the Homotopy Analysis Method (HAM) are
compared for solving linear fractional differential equations.
The comparison is based on error reduction, the stability of the
methods, and their effectiveness in handling different types of
equations. The strengths and weaknesses of these methods are
presented in detail.Both methods are evaluated using
representative examples, tables, and graphs, and their results are
compared with the exact solutions. All numerical computations
are carried out using the MATLAB software. A qualitative—
analytical research approach is employed to achieve the
objectives of the study. The results demonstrate that, for
obtaining approximate solutions of linear fractional differential
equations, the semi-analytical Homotopy Analysis Method
provides higher accuracy and lower error when the controlling
parameter hhh is chosen appropriately. In contrast, determining
the exact Lagrange multiplier in the Variational Iteration
Method requires more time and additional computational
procedures, which reduces the overall efficiency of this method
Key Words :Linear fractional differential equations; semi-
analytical methods; Variational Iteration Method; Homotopy
Analysis Method
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