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Abstract; An optimized generalized harmonic function perturbation method was proposed
for the smooth discontinuity (SD for short) oscillator. Via the method, an analytical rela-
tionship between amplitude of limit cycle and the system parameters can be derived.
Meanwhile, based on the qualitative theorem of ordinary differential equations, an analyti-
cal calculation formula of the limit cycle characteristic quantity for this oscillator was estab-
lished. With the above results, the global evolution of limit cycle for SD oscillator with com-
plex nonlinear damping can be quantitatively analyzed, such as when the limit cycle emer-
ges, how it bifurcates, whether it is stable and where it disappears. In addition, the analyti-

cal approximate solution of the limit cycle was also obtained. By comparing the results ob-
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tained in this paper with those of the Runge-Kutta method, the feasibility and reliability of
the proposed optimization method were verified, and a new reference method was provided
for the study of the global evolution of the solutions of strongly nonlinear vibration systems.

key words ; smooth and discontinuous oscillator ;irrational potential ;limit cycle ; generalized

harmonic function perturbation method
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