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Amn Improved Precise Runge-Kutta Integration

FU Minghui, LIANG Huali
(Department of Applied Mechanics and Engineering, Sun Yat-sen University, Guangzhou 510275 , China)

Abstract: An improved precise Runge-Kutta integration is presented for solving nonlinear dynamical sys-
tem. First of all, Newton-Cotes integral formula is used to calculate the special solution of nonhomoge-
neous equation in Duhamel integral form for linear sysiem. Since a simple and convenient calculational
method is advanced, the handling technique can reduce the whole gross of computation and storage com-
paring to common numerical integration methods with the same precision. Then the technique is extended
to nonlinear sysiem and unknown state parameters are forecasted consulting to the geometrical explanation
of Runge-Kutta method. The method has betier precision and efficiency to a relatively high extent than
the existed precision Runge-Kutta method and the result of the numerical examples substantiates the avail-
ability adequately. '
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Table 1 Numerical resulis for+ = 0.5

i="7

=9

9.371 578 309 710 95

12.222 473 750 672 3

17. 437 562 261 786 6

9.373 003 819 811 20

12.228 984 563 864 7

17.450 945 777 277 7

Time/s =3 =5
RK44 5.322 334 025 338 68

GPTSIM 5.328 108 096 102 87
CPTI 5.325 872 867 897 16

9.367 693 683 366 54

12.222 471 741 064 6

17.442 124 971 359 2

Exact solution

5.325 872 188 11575

9.367 693 183 991 85

12.222 470 904 262 1

17.442 123 972 570 3
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Table 1 Numerical results for 7 = 0.1 _
Time/s t=3 t=5 =7 t=9
RK44 5.325 863 290 540 11 9.367 706 324 436 58 12.222 459 903 710 5 17.442 131 349 291 3
GPTSIM 5.325 873 009 907 31 9.367 695 360 665 23 12.222 473 181 873 3 17.442 127 406 200 9
CPTI 5.325 872 188 160 35 9.367 693 184 024 06 12. 222 470 904 317 5 17.442 123 972 634 7

5.325 872 188 11575

Exact solution

9.367 693 183 991 85

12. 222 470 904 262 1

17.442 123 972 570 3
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