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Abstract

In this paper, the solution and validity of the transfer probability density function for a class of
stochastic dynamical systems are investigated. Firstly, a simple and accurate numerical simulation
method is proposed to obtain the approximate solution of FPK (Fokker-Planck-Kolmogorov) equ-
ation. Secondly, by comparing the approximate solution with the exact solution of the system, we
found that the relative error of this simulation method is less than 2 x 10(-3) and the error is basi-
cally within 10(-3), Finally, by comparing the probability that the state variables obtained by the
approximate solution appear in a steady-state region with the phase diagram of the discrete sys-
tem, we conclude that the simulation method can effectively describe the system’s behavior.
Therefore, it is an effective algorithm to solve the FPK equation of the system.
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Figure 1. Schematic diagram of steady-state transfer probability density function
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Figure 2. The error graph of pg(x) and pe(x)
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Figure 3. Accuracy diagram of steady state region
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Table 1. List of values for numerical and exact solutions near equilibrium

F 1 HESHEE, BEMSHERBIRE—RTSE

p(x) X +x <1 X’ +x2<0.25 [x|<L]x,|<1 |x|<0.5]x,|<0.5
n=2 0.439865 0.134886 0.516040 0.167808
n==6 0.440668 0.135130 0.516982 0.168112
KW 0.439865 0.134886 0.516040 0.167808
Table 2. List of errors for numerical and exact solutions near equilibrium
2. FESHEE, BERSHERRIRE—TER
ELH pa()F pe(X) X +x <1 X +x.<0.25 I ]<L]x|<1 [x|<0.5]x,|<0.5
R 0.000803 0.000244 0.000942 0.000304
AT iR 2 0.1825% 0.1808% 0.1825% 0.1811%
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Figure 4. Schematic diagram of steady-state transfer probability density function
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Figure 5. Phase diagram of system (28)
B 5 RF(8)MHEERER

KA J5, FATRIM R GRS L E X PR IE(-1.2, 2)2 1, X & HIAE(-15, 1.8)
B BATTA(32)%F Xy AT X 23 AIFE X 8] (—1.2, 2)F1(—1.5, 1.8) EF Sy, HIHAE N 0.93. #HAjifif, WAL
RIS, AT R HPIRSAS R Xy A1 X, 20 3 BIAE X a) (—1.2, 2)F1(-1.5, 1.8) EHIHER N
0.93. ATLLE H a5 5 Frosss B EA R & — 80k,
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AFRR ST Z R T — FARRNEREN LN > 30 77 28 GE e M W 5 3 2 o B R SRR S LA P Il il 1 5
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