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Abstract

This study introduces an innovative approach by combining the Homotopy
Perturbation Method (HPM) with the Whale Optimization Algorithm (WOA) to
solve linear and nonlinear fuzzy differential equations. HAM provides a semi-
analytical method for solutions, and WOA optimizes HAM parameters to enhance
solution accuracy. The HAM focuses on solving a variety of examples by using
WOA to determine the appropriate parameter for each solution through the
proposed fitness function based on series solutions of the HAM. The Fuzzy
Homotopy Perturbation Method (FHAM) is also used to solve the fuzzy linear and
nonlinear differential equations, where WOA is used to improve the FHAM

parameters for all @ values to enhance the accuracy of the solutions.

Additionally, a new method is presented for addressing Fuzzy Partial
Differential Equations (FPDEs) through the integration of Fuzzy Homotopy
Analysis Method (FHAM) with WOA and employing a Neural Network (NN) for
predictive modeling. The resulting model, termed FHAM WOANN, aims to
improve the accuracy and convergence of FPDE solutions. The NN is trained with
diverse random data points within the solutions space of the FHAM. The weight
adjustment mechanism is based on comparing FHAM solutions with exact
solutions, resulting in a proficiently trained NN capable of efficiently obtaining
solutions that converge well. The solution results confirm the effectiveness of the
proposed algorithms and their efficiency in solving linear and nonlinear partial
differential equations and systems compared to the original HPM by calculating

the absolute errors and the mean squared error (MSE).
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