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Nonlinear Dynamics in a Parametrically Forced Damped Pendulum

Sang-Yoon Kivm

Department of Physies, Kangwon National Universily, Chunchon 200-701

In this paper. I will review some of my recent works on the nonlinear dynamics of a parametrically forced

pendulum (PFP} with a vertically-oscillating suspension point. The PFP has two stationary points. One is the

“normal” state corresponding to the vertically-up configuration, and the other is the “inverted” state corresponding

to the verically-down configuration. Surprisingly, as the amplitude of the vertical oscillation is increased, the two

stationary points undergo a cascade of “resurrections”, i.e., they become stabilized after their instability, destabilize

again, and so forth adinfinitum. We make a detailed investigation of bifurcations associated with such resurrections

by varving the amplitude and frequency of the vertical oscillation. As a result, the mechanisms of the resurrections

are found. An infinite sequence of period-doubling bifurcations also follows each destabilization of the staticnary

points. Consequently, as the driving amplitude is increased, multiple period-doubling transitions to chaos occur.



