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Periodic and Chaotic Responses the Duffing System with Two
External Excitations

Shoou-Chian Jen

Department of Mechanical Engineering, De-Lin Institude of Technology

ABSTRACT

Periodic and chaotic responses the Duffing system with two external excitations are investigated. First, the
boundary of periodic and chaotic motion under the periodic perturbation is determined by using Melnikov’s
method. Second, using numerical integration, based on 4th order Runge-Kutta method is used to simulating
Duffing system for various initial conditions and parameters. As bifurcation diagrams are plotted,
frequency-locked oscillations with period-3 motions and cascades of period-doubling to chaos are found.
Numerical simulations including homoclinic bifurcation surfaces, bifurcation diagrams, Poincaré maps, phase
portraits, response waveforms, frequency spectra and maximum Lyapunov exponents are given to illustrate the

theoretical analysis.

Keywords: Melnikov’s method, bifurcation, two external excitations, chaos
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