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Fig.1 The fourth-order nonautonomous electric circuit
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THE DYNAMICAL BEHAVIOR OF A PIECEWISE-LINEAR ELECTRIC
CIRCUIT WITH PERIODICAL EXCITATION Y

Zhang Xiaofang Chen Zhangyao Ji Ying Bi Qinsheng?
(Faculty of Science, Jiangsu University, Zhenjiang 212013, China)

Abstract Since the chaotic phenomenon in Chua’s circuit was reported, the complicated dynamics in non-
linear circuits has been one of the key topics to attract a lot of researchers. Based on Chua’s circuits, many
modified models have been established, which exhibit rich nonlinear behaviors, such as intermittency and chaos
crisis. Because of the piecewise-linear function between the current and the voltage introduced, non-smooth
bifurcation may occur at the singular positions. Up to now, most of the obtained results focus on the dy-
namics of autonomous vector fields. However, many real electric circuits are non-autonomous, in which the
time-dependent terms may come from the alternating current or the controllers. Therefore, it is very important
to explore the evolution of the dynamics of such types of systems.

Based on the bifurcation prosperities of a fourth-order autonomous piecewise-linear electric circuit, com-
plicated dynamics of the oscillator with periodic excitation for two different excitation amplitudes has been
investigated in details. Two coexisted bifurcation forms for weak excitation are presented. Different chaotic
attractors can be observed via sequences of associated bifurcations, which may interact with each other to form
an enlarged chaotic attractor. While for the relatively strong excitation, the periodic orbit circling around the
original two equilibrium points does not split into two parts, resulting in the disappearance of the coexisted phe-
nomenon. Because of the different scale between the natural frequency and the excitation frequency, fast-slow
effect was obviously found on the behaviors of both the weak and strong excitation, such as periodic solutions,
quasi-periodic movements, and even for chaotic oscillation. Furthermore, the mechanism of fast-slow effect has

been discussed from the view point of bifurcation.
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