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Tab. 1 comparison between the result of precise numerical integration and the result of Runge — Kuta

¢ 1 2 3 4 5
RK44 2.69988 3. 80640 4.65704 5.37470 6.00723
GPTSIM 2.70005 3. 80664 4.65734 5.37504 6.00761
KEHarg 2.7 3.80657 4.65725 5.374%4 6.00750
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Tab.2 comparison between the result of precise numerical integration and the result of Runge — Kuta

3 4 5

t 1 2
RK44 2.699999999985 3.806573262114 4. 657252408853 5.374941860122 6.007495318318
GPTSIM 2. 700000000009 3. 806573262147 4., 657252408893 5.374941860168 6.007495318370
KErE 2. 700000000000 3. 806573262135 4, 657252408878 5.374941860151 6.007495318350
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Precise Time Step Integration Method in Nonlinear Dynamics

FU Ming-hui, LIN Jing-hua _
( Department of Applied Mechanics and Engineering,Sun Yat-sen University,
Guangdong Province Key Laboratory of Coastal Ocean Engineering, Guangzhou, 5 10275, China)

Abstract; Based on the Duhamel form special solution of non-homogeneous structure dyanmic equation, this paper
presents a high effective Precise Time Step Integration Method (PTSIM) for special solution. When the non-homo-
geous term is power functions or exponential functions, the new algorithm gives the most accurate answer within the
computer accuracy. Combining the process of PTSIM for general solution and the process of PTSIM for special solu-
tion together, a new high effective algorithm called General Precise Time Step Integration Method ( GPTSIM) is
constructed. Based on the GPTSIM, a new iterative algorithm is found to solve non-linear dynamic equations. The
iterative algorithm presented in this paper has very high accuracy and efficiency, and a wide rage of application.
Numerical examples are given to demonstrate the validity and efficiency of GPTI

Key words: dynamics; precise time-step integration method; nonlinear; polynomial interpolation; iteration
algorithm ’






