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Abstract: In particle swarm optimization(PSO), due to the influence of random parameter, the iterative process of
particle” s position is a non-linear dynamic discrete process. Through substitution, the behavior of an individual
particle, under the influence of random parameter, is modeled as a second order difference equation with variable
coefficients. Then, the stability analysis of the equation is undertaken by using Lyapunov stability theory. And the
result obtained from the analysis offers a more stringent condition on parameters selection in comparison to the

existing results. Simulation results confirm the prediction of the theoretical analysis. And the derived conditions for

stability are helpful for the selection and the adjustment of PSO parameters in practical application.
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