Collective Lyapunov Exponent and Collective Chaos*
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Figure 1: FEHBORRNEVR—r v 7, BRI bS5V x> FORBET, 2 ATy THIZ
7Oy hLTW3, YUR=2 9T (hn, hny1o)e ali) = a = 1.5449205, € = 0.0005. (a)N = 10°,
(b)N = 107.
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DINT —ART M)V, a = 1.5449205, € = 0.0005, N = 107.
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Figure 4: WA ADHE: ¥ AT LYAXHBENETH, N = 104, 105, 105, 107, iZXfL T H(A) %
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Figure 6: MBRZREERAT =NV Ap B2V AT LY A AN OBEHEL THWZHD, 0,0 =1.92+
0.044,¢ = 0.1 (chaos:A¢c = 0.009, A\, = 0.42); x,a = 1.9 4+ 0.025,¢ = 0.098 (chaos:A\¢ = 0.02,
Am = 0.41); A,a =1.940.025,¢ = 0.11 (torus:k = 0.5, A, = 0.392)
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Figure 7: high-dimensional case: 3 (BR) OFEMEAAEN —RIZRDHFED t(A) D semi-log 7
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Figure 8: /A XDKREEHERELL T &, BEEHIHHZDDICE>TL %,

4 Noiseless Collective Motion out of Noisy Chaos
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