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Abstract

Differential equations play a pivotal role in many scientific
disciplines. Differential equations can be solved analytically, however,
there are different types of differential equations that are difficult to solve.
Therefore, the numerical and approximation methods are used to solve
differential equations. In this study, an algorithm is proposed that
hybridizes the Rayleigh-Ritz method with the particle swarm optimization
algorithm, which is primarily based on minimizing the fitness function
value. To calculate this function, a discrete least squares weighted function
is used. The proposed algorithm is used to find an approximate solution to
linear and non-linear ordinary differential equations with boundary
conditions. The approximate solutions are compared with the exact
solutions by presenting various examples of linear and nonlinear boundary
value problems. Moreover, the convergence of the proposed algorithm is
demonstrated, and the solutions are convergent and highly accurate.
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