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Analysis of 1:3 Resonant Double Hopf Bifurcation by
Using the Method of Multiple Scales

WANG Wanyong', CHEN Lijuan', GUO Jing’
(1. College of Science, Henan Institute of Engineering, Zhengzhou 451191, China; 2. Department
of Public Teaching, Zhengzhou Railway Vocational and Technical College, Zhengzhou 450052, China)

Abstract: The dynamical behavior near a 1:3 resonance of an electric oscillator was investigated. By
using the method of multiple scale, the complex amplitude equations of the system were obtained. Then a
three dimension real amplitude system in which the amplitudes decouple from the phases was given. Ana-
lyzing the number of equilibrium and its stability of the real amplitude equation, the dynamical behavior
around the resonant point was classified. Some interesting dynamical phenomenon were found, for exam-
ple, the bistability. Numerical simulations for justifying the theoretical analysis were also provided.

Key words: electric oscillator; 1:3 resonance; the method of multiple scale; bifurcation
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