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The Comparison for Lyapunov Exponents Calculation Methods

Zhang Hailong Min Fuhong Wang Enrong

( School of Electrical and Automation Engineering Nanjing Normal University Nanjing 210042 China)

Abstract: In this paper the several computational methods of Lyapunov exponents are compared 1. e.

the definition

method the orthogonal method the wolf method and the small data sets. The Lyapunov exponent power and the max—

Lyapunov exponent are computed through the above methods for Lorenz system. From the results the accuracies and the

complexity of the above methods are investigated. Furthermore

the max-Lyapunov exponents are also calculated for the

chaotic time series including the noise. Finally numerical results demonstrate that the performances of different compu—

tational methods have differences

and some summaries will be presented.
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1 a=10 b =8/3 r =28 Lyapunov
Table 1 The comparison of Lyapunov Exponents witha =10 » =8/3 r = 28

Ay Ay A3 A ax
\ \ \ 1.367 1
Wolf \ \ \ 0.0229
0.8564 ~0.001 1 - 14.5185 0.856 4
\ \ \ 0.024
LE > m
m T LE m T
C-C
T m T LE 2
m T wolf
m T C-C m T
2 Lyapunov

Table 2 The comparison of Lyapunov exponents from embedding dimensions and delay times

N Wolf
m=5r7=12 1.367 1 0.0229 0.856 4 0. 024
m=5r7=14 1.367 1 0.0198 0.856 4 0.008 7
m=8r7 =12 1.367 1 0.024 1 0.856 4 0. 045
0 0.002 2 0 0.0182
Lorenz {x, i=12 -+ N} m
4 LE
wolf
3 Lyapunov

Table 3 The comparison of Lyapunov exponents in noisy time series

yapunov lyapunov /%
1.367 1 1.4234 4.1
Wolf 0.0229 0.0223 -2.6
0.856 4 0.8514 -0.51
0. 024 0.024 1 0.42
3
Lorenz LLE LE N 3
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