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FAST-SLOW DYNAMICS OF DUFFING OSCILLATOR WITH
TIME-DELAY FEEDBACK UNDER MULTI-FREQUENCY
EXCITATIONS *

Wang Dongmei'  Yu Yue'" Zhang Zhengdi’
(1.School of Science , Nantong Universtiy , Nantong 226019, China)
(2.School of Science, Jiangsu University , Zhenjiang 212013, China)

Abstract The nonlinear dynamics of a Duffing oscillator with time-delay feedback under multi-frequency excitations
were studied. By discussing the distribution of the roots of the characteristic equation, the bifurcation conditions of the
time-delay system were achieved, and the parametrical regions about the time-delay and feedback gain were obtained,
from which the critical transition conditions among different coexisting attractors were revealed. Fast-slow dynamics of
the system with different parameters were explored by numerical examples. The results show that the time delay and feed-
back gain can significantly affect the dynamic characteristics of the multiple time-scale system. Moreover, the excitation
amplitude can also change the dynamic feature of the slow manifold, and thus reswit in the complicated dynamic behav-

iours with different oscillation modes.
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