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Phase Space Reconstruction Method for
Generalized Density Probability Evolution Equation
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Abstract: In recent years, the generalized probability density evolution equation (GDEE) derived based on
the principle of probability conservation provided a new way for the analysis and control of stochastic dy-
namic systems because its dimension is independent of the degree of freedom of the system. In the past few
years, a series of numerical methods such as finite difference method and meshless method have been de-
veloped to solve the generalized probability density evolution equation. In this paper, a new phase space
reconstruction method (PSRM) is proposed to solve the generalized probability density evolution equation
of strongly nonlinear systems. Some typical strongly nonlinear stochastic systems were studied, including
SDOF oscillator, Riccati oscillator, Van der pol oscillator and Duffing oscillator. The results verify the ef-
ficiency and accuracy of PSRM in solving the generalized probability density evolution equation (GDEE).
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