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Abstract

Although there are many numerical methods, the search for stable,
fast and accurate algorithms for solving systems of linear and nonlinear
Volterra equations and Fredholm integral equations of the second kind is
still under study. This study proposes an algorithm for solving systems of
linear and nonlinear Volterra equations and Fredholm integral equations of
the second kind, which includes the Invasive Weed Optimization (IWO)
algorithm and the Differential Evolution (DE) algorithm using Padé
Expansion Approximation. The Padé Expansion is an approximate solution
to systems of linear and nonlinear Volterra equations and Fredholm integral
equations of the second kind. Then, the system of linear and nonlinear
Volterra equations and Fredholm integral equations is transformed into an
unconstrained optimization problem, and an efficiency function
represented by the discrete least squares weight function is assigned, which
is used to determine the accuracy of the solution. The Invasive Weed
Optimization algorithm and the Differential Evolution algorithm are
applied to minimize the value of the Fitness Function and find the Padé
Expansion coefficients. The proposed algorithm was also applied to a
variety of linear and nonlinear examples using Matlab R2023a. The results

showed the convergence and stability of the proposed algorithm.
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