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Investigations of Nonlinear Dynamics for SD Oscillator
Cao Qingjie, Tian Ruilan, Han Yanwei

(Center for Nonlinear Dynamics Research, Shijiazhuang Tiedao University , Shijiazhuang 050043 , China)

Abstract ; In this paper, we introduce the nonlinear dynamics of the recently proposed SD oscillator, which
behaves both smooth and discontinuous dynamics with strong nonlinearity. The dynamics of this oscillator de-
pends on a smooth varying parameter o . If @ >0, the system is smooth behaving standard dynamics with double
well potential while whena =0, it is discontinuous admitting a nonstandard dynamics with homoclinic-like doub-
le well potential and a saddle-like singularity. We also propose a rig coupled SD oscillator which exhibits both
standard and nonstandard nonlinear behavior with single, double and triple well potential and the transition as
parameter changes.

Key words ; SD oscillator; SD attractor; saddle-like equilibrium; homoclinic-like orbit



