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The Chaotic Motion of Dynamical Systems
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Fig. 6.2 Bifurcation diagram of the logistic map. For each value of r, the iterated values of
x, are plotted after the first 1000 iterations are discarded. Note the transition from

periodic to chaotic behavior and the narrow windows of periodic behavior within
the region of chaos.
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Fig. 6.9 The Lyapunov exponent calculated using tf1¢ method in (6.19) as a function
of the control parameter r. Compare the behavxor of A to the bifurcation
diagram in Fig. 6.2. Note that A < 0 for r < '3 /4 and approaches zero at a
period doubling bifurcation. A negative splke corresponds to a superstable
trajectory. The onset of chaos is visible near r = 0.892, where A first
becomes positive. For r > 0.892, A generally increases except for dips
below zero whenever a periodic window occurs. Note the large dip due
to the period 3 window near r = 0.96. For.each value of r, the first 1000

iterations were discarded, and 10° values of In|f'(x,)| were used to
determine A.
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Effect of perturbated intitial price
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Fig 14 An example of sporadic impulses in price. The case is that of 20 miners and 80
jarmers. with prediction in the production decision. The utility function parameiers are
those of Fig. 5.
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