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Chaos Optimization Algorithm for Kepler’s Equation
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Abstract: Employing the property of ergodicity,randomness and regularity of chaotic movement,a

chaos optimization algorithm for the Kepler’s equation was presented and implemented. The time

complexity of the method is relatively small and the algorithm is not difficult to realize, which gives

advantage in computing efficiency. Comparing with the results of a series of tests and experiments,

the numerical results verify the effectiveness of the method for solving the Kepler’s equation.
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Tab.1 Results of n =1 000
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Tab.2 Results of n =10 000

M =0.001
ap F*

e

0.900 00 0.009 998 074 922 30 1.814 320 220 821 478e— 015
0.990 00 0.088 571 918 591 32 1.047 868 416 809 741e— 013
0.999 00 0.170 913 310 600 05 9.401 719 068 406 652e — 013
0.999 90 0.180 756 443 868 33 4.577 591 317 492 144e— 013
0.999 99 0.181 778 738 526 03 1.578 420 258 579 867e — 012

M=0.001

e x% Fx

0.900 00 0.009 833 978 372 78 2.709 155 035 819 178e - 010
0.990 00 0.088 765 515 958 12 9.075 884 848 936 042e — 012
0.999 00 0.169 497 561 921 34 4.361 148 418 064 972e — 010
0.999 90 0.180 543 362 250 29 7.906 393 831 236 803e — 012
0.999 99 0.182 058 796 722 81 3.458 057 947 797 521e - 011
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Tab.3 Part of test results

M.e i F~
M=0,e=0.1 6.804 168 801 443 152e — 009 3.750 033 759 361 120e — 011
M=0,e=0.5 3.402 084 400 721 576e — 008 2.893 544 567 408 272e — 016
M=0,e=0.95 6.463 960 361 370 994e — 008 1.044 569 588 834 414e— 017

M=0.799,e=0.75
M=2.577,e=0.523 8
M=0.45,e=0.62

1.548 819 052 075 65
2.768 124 480 647 76
0.956 726 957 148 30

2.919 886 554 764 162e — 014
3.156 692 685 024 609e — 010
2.767 126 519 921 110e - 011
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