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Operator splitting method for Fokker-Planck equation

FU Hangyu, HAN Tao, D. M. MCFARLAND, CHENG Xiangle, LU Huancai
(Sound and Vibration Laboratory, College of Mechanical Engineering,
Zhejiang University of Technology, Hangzhou 310014 )
Abstract

In order to obtain the exact numerical solution of the Fokker-Planck ( FP) equation efficiently, a numerical
method which combines the finite element method and the operator splitting method is proposed in this paper. In
this method, the FP equation is solved numerically by splitting the element matrix equation in space and then using
the first-order and second-order accuracy operator splitting method. Numerical verification is carried out by using a
linear system and a nonlinear Duffing system, and the results show that the method has the advantages of both oper-
ator splitting and finite element method, not only high numerical accuracy, but also fast solution speed. The opera-
tor splitting method which is divided into convection term and diffusion term is the best way. The experimental re-
sults show that compared with the Runge-Kutta method, the running time of the proposed method is only 1% —5%
of the Runge-Kutta method. The finite element method combined with operator splitting has great advantages in nu-
merical accuracy and computational efficiency, and it is a potential numerical solution of FP equation.

Key words: finite element method, Fokker-Planck (FP) equation, operator splitting, nonlinear Duffing sys-

tem, random vibration

— 1080 —



