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Chaos by Forced Oscillations System
Hiroyuki ODAWARA

Typical systems of nonlinear ordinary differential equations possess general time dependent
solutions that are not expressible in terms of familiar functions. So when difference equations are
solved numerically as approximatins to ordinary differential equations, chaotic behavior sometimes
occurs.

Systems exhibiting computational chaos can serve as illustrative example in more studies of
noninvertible mappings. .

In this paper, a simple pendulum system driven by a periodic force and a simple harmonic
motion subject to a periodic impuls are considered, for differential equations of these motions are
important and applicable for various dynamical systems.

Results are interpreted by the existence of a single homoclinic (heteroclinic) point. That is,
such homoclinic point forces the existence of an infinity of such points. Moreover, it also gives
rise to a homoclinic (heteroclinic) tangle. This tangle is the geometric source of chaotic motions.

A condition of emergence of a chaos is also derived by Mel'nikov's method. And the results
are compared with a bifurcation diagram.
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