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NUMERICAL TREATMENTS G~ A PERIODIC
MOTION AND ITS STABILITY OF NONLINEAR
OSCH.LATICON SYSTEMS

Ling Fu-hua

( Department of FEngineering Mechanics, Shanghai Jiao Tong University )

Abstract

Some recent developments of the numerical methods for evaluting a periodic
motion of nonliear oscillation systems and for determing the stability of such a
motion are reviewed in this paper, We lay the emphasize on the dircct numerical
mecthod, which is based on the shooting method combined with, in most cases, a
dircct numerical integration, With this method we can treat a great variety of
nonlinear oscillation problems (including those in the strong nonlinear systems)
with a desired accuracy, The another aspect of this method is 1o decide the
stability of the obtained periodic solutions and to drawing stability charts of a
linear periodic system by use of the Floquet thcory with numerical calculations,

Some examples arc given in this paper, Another method is the fast
Galerkin’s method, This method combines a standard Galerkin method with the
FET technique and therefore is more cffective than the standrd one, The point
mapping method is only briefly mentioned, because this method is in principle
more suitable for investigating the global property and the chaotic behaviour of

a system than for treating its periodic solutions,

Keywords mnonlinear oscillation; periodic motiony stability; numerical
methods; direct numerical methody fast Galevkin’s method; point
mapping method
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