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FIGURE 2.6. Behavior of the logistic map for R = 2 and xp = 0.2.
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Robert May, the mathematical biologist, summed up these rather
surprising properties, echoing Poincaré:

The fact that the simple and deterministic equation (1) [i.e., the logis-
tic map} can possess dynamical trajectories which look like some sort
of random noise has disturbing practical implications. It means, for
example, that apparently erratic fluctuations in the census data for
an animal population need not necessarily betoken either the vagaries
of an unpredictable environment or sampling errors: they may sim-
ply derive from a rigidly deterministic population growth relationship
such as equation (1). ... Alternatively, it may be observed that in the
chaotic regime arbitrarily close initial conditions can lead to trajecto-
ries which, after a sufficiently long time, diverge widely. This means
that, even if we have a simple model in which all the parameters are
determined exactly, long-term prediction is nevertheless impossible.

% (_\P In short, the presence of chaos in a system implies that perfect prediction @ <\.
7 ¥

Laplace is impossible not o@but also n principle, since we can
never know x( to infinitely many decimal places. This is a profound negative
result that, along with quantum mechanics, helped wipe out the optimistic
nineteenth-century view of a clockwork Newtonian universe that ticked along
its predictable path.
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e The behavior of some simple, deterministic systems can be impossible,

even in principle, to predict in the long term, due to sensitive
dependence on initial conditions.

e Although the detailed behavior of a chaotic system cannot be

predicted, @15 some “order in ch hen in universal properties

common to large sets of chaotic systems, such as thé period-doubling

ﬁ route to chaos and Feigenbaum'’s constant. Thus even though \

“prediction becomes impossible” at the detailed level, there are some

L{ . 669 higher-level aspects of chaotic systems that are indeed predictable.
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