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Pesiodic, Almnost Peyiodic and Chaotic
Mntions of Forced Self-sustained Oscillators

Ling Fuhua
(Dept. Engng. Mech. ”Shanghlai Jiao Toug University)
Abstrat

The steady motion of a nonlinear oscillator takes three forms; Periodic,
almost periodic and chaotic, These forms are particularly to be expected for a
self-sustlained oscillator under external excitations, when it is synchronized,
the relevant motions are periodic (basic harmonio) , when not, apart from perio-
dic (subharmonic), there are also almost periodic and chaotic motions, However,
as our knowledge goes, the last two cases are still not intensively studied,

Two forced self-sustained oscillators are chosen as the objects of our study,
One is the well-known van der pol’s oscillator,

X—p(1—x%) x+x=pcosQt
and the other is that with hysteresis, whose equation of motion is as follows;
X+ % +e=peosQt
E_{ 1, x=zaN (Jx[<e xU<O
-1, x<—-an (x|<ae U x>0)

Periodic motions of these two oscillators were studied by the so-called direct
numerical method, In this paper, the steady motions of them are studied with
standard numerical procedures €direct numerical integration, Fourier analysis
ete,), The distribution of different forms of steady motions in the parameter
plane is calculated and pictured, typical patterns of the Poincare set and power
spectrum are plotted, and for the oscillator with hysteresis, the form of an in-
variant torus is also shown,

The main results of this work are as follows;

1. The steady motion of the forced self-sustained oscillator is mainly almost
periodic,

2, For the van der Pol’s oscillator and the oscillator with hystereses, some
poincaré sels having the feature of a chaotic motion are found, which deserve
further studies, ,

3. The invariant sets of forced self-sustained oscillators are strong atlrac-
tive, especidlly by a large damping,
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