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Abstract

The dynamic behaviors of coupled fractional order bistable oscillators are investigated extensively and various phenomena such

as synchronization, anti-synchronization, and amplitude death, etc. are explored. Based on the bistable characteristics of P-R oscillator

with specific parameters, effects of initial conditions and coupling strength on the dynamic behaviors of the coupled fractional order

bistable oscillators are first investigated by analyzing the maximum condition of Lyapunov exponent, the maximum Lyapunov exponent

and the bifurcation diagram, etc. Further investigation reveals that the coupled fractional order bistable oscillators can be controlled to

form chaotic synchronization, chaotic anti-synchronization, synchronous amplitude death, anti-synchronous amplitude death, partial

amplitude death, and so on by changing the initial conditions and the coupling strength. Then, based on the principle of Monte Carlo

method, by randomly choosing the initial conditions from the phase space, we calculate the percentage of various states when changing

the coupling strength, so the dynamic characteristics of coupled fractional-order bistable oscillators can be represented by using the

perspective of statistics. Some representative attractive basins are plotted, which are well coincident with numerical simulations.

Keywords: amplitude death, attractive basin, bistable state

PACS: 05.45.a, 05.45.Xt, 05.45.Pq

DOI: 10.7498/aps.62.210504

* Project supported by the Langfang Teachers College Foundation, China (Grant No. LSZY201204), and the National Science Fund for Distinguished

Young Scholars of China (Grant No. 11204214).

1 Corresponding author. E-mail: wim_shooker@ 163.com

210504-11



