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Figure 1: Variations of the originally positive and null Lyapunov exponents of the coupled
system (4-1) for k1 = 0 and k2 ≥ 0.
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Figure 2: Variations of the originally negative Lyapunov exponents of the coupled system
(4-1) for k1 = 0 and k2 ≥ 0.
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Figure 3: Variations of the originally positive Lyapunov exponents of the coupled system
(4-1) for k1 = 0 and k2 ∈ [5.5, 10.5].
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Figure 4: Variations of the originally positive and null Lyapunov exponents of the coupled
system (4-1) for k1 = k2 ≥ 0.
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Figure 5: Variations of the originally negative Lyapunov exponents of the coupled system
(4-1) for k1 = k2 ≥ 0.
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Figure 6: Variations of the originally positive Lyapunov exponents of the coupled system
(4-1) for k1 = k2 ∈ [2.5, 7.5].
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Figure 7: Variations of the originally positive and null Lyapunov exponents of the coupled
system (4-2) for k1 = 0 and k2 ≥ 0.
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Figure 8: Variations of the originally negative Lyapunov exponents of the coupled system
(4-2) for k1 = 0 and k2 ≥ 0.
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Figure 9: Variations of the originally positive and null Lyapunov exponents of the coupled
system (4-2) for k1 = k2 ≥ 0.
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Figure 10: Variations of the originally negative Lyapunov exponents of the coupled system
(4-2) for k1 = k2 ≥ 0.
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Figure 11: Variations of the positive and null Lyapunov exponents of the coupled system
(4-3) for k ≥ 0.
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Figure 12: Variations of the negative Lyapunov exponents of the coupled system (4-3) for
k ∈ [0.0025, 0.13].
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Figure 13: Variations of the originally positive Lyapunov exponents of the coupled system
(4-4) for k1 = 0 and k2 ≥ 0.
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Figure 14: Variations of the originally null Lyapunov exponents of the coupled system
(4-4) for k1 = 0 and k2 ≥ 0.
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Figure 15: Variations of the originally negative Lyapunov exponents of the coupled system
(4-4) for k1 = 0 and k2 ≥ 0.
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Figure 16: Variations of the originally positive, null Lyapunov exponents of the coupled
system (4-4) for k1 = 0 and k2 ∈ [6.5, 12].
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Figure 17: Variations of the originally positive Lyapunov exponents of the coupled system
(4-4) for k1 = k2 ≥ 0.
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Figure 18: Variations of the originally null Lyapunov exponents of the coupled system
(4-4) for k1 = k2 ≥ 0.
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Figure 19: Variations of the originally negative Lyapunov exponents of the coupled system
(4-4) for k1 = k2 ≥ 0.
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Figure 20: Variations of the originally positive, null Lyapunov exponents of the coupled
system (4-4) for k1 = k2 ∈ [3, 7].
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Figure 21: Variations of the originally positive and null Lyapunov exponents of the coupled
system (4-5) for k1 = 0 and k2 ≥ 0.
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Figure 22: Variations of the originally null Lyapunov exponents of the coupled system
(4-5) for k1 = 0 and k2 ∈ [0, 0.2]
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Figure 23: Variations of the originally negative Lyapunov exponents of the coupled system
(4-5) for k1 = k2 ≥ 0.
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Figure 24: Variations of the originally positive and null Lyapunov exponents of the coupled
system (4-5) for k1 = k2 ≥ 0.

52



0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

−0.04

−0.03

−0.02

−0.01

0

0.01

0.02

Figure 25: Variations of the originally null Lyapunov exponents of the coupled system
(4-5) for k1 = k2 ∈ [0, 0.2].
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Figure 26: Variations of the originally negative Lyapunov exponents of the coupled system
(4-5) for k1 = k2 ≥ 0.
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Figure 27: Behavior of the x1 − x2, y1 − y2 and z1 − z2 in the coupled system (4-5) for
k1 = k2 = 0.26.
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Figure 28: Behavior of the x1 − x2, y1 − y2 and z1 − z2 in the coupled system (4-5) for
k1 = k2 = 0.28.
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Figure 29: Behavior of the x1 − x2, y1 − y2 and z1 − z2 in the coupled system (4-5) for
k1 = k2 = 0.3.
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Figure 30: Variations of the originally positive Lyapunov exponents of the coupled system
(4-6) for k ≥ 0.
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Figure 31: Variations of the originally null Lyapunov exponents of the coupled system
(4-6) for k ≥ 0.

0 0.2 0.4 0.6 0.8 1 1.2 1.4
−16

−15

−14

−13

−12

−11

−10

Coupling parameter K

Ly
ap

un
ov

 e
xp

on
en

t

Figure 32: Variations of the originally negative Lyapunov exponents of the coupled system
(4-6) for k ≥ 0.
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