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RESEARCH ON ZERO-ZERO-HOPF BIFURCATION AND COEXISTING
ATTRACTORS OF A LORENZ-TYPE HYPERCHAOTIC SYSTEM *

Chen Yuming'™ Chen Chuntao’
(1.School of Mathematics and Systems Science , Guangdong Polytechnic Normal University, Guangzhou 510665, China)
(2.College of Mathematics and Information Science ,Guangxi University, Nanning 530004, China)

Abstract This paper examinesthe behavior of a 4D Lorenz-type hyperchaotic system. First, on the aspect of lo-
cal dynamics,based on the averaging theory, the Zero-Zero-Hopf bifurcation at the origin of this system is investi-
gated. The parameter conditions of Zero-Zero-Hopf bifurcation are obtained, the existence of two periodic orbits is
proved, and their stability is given. Furthermore ,on the aspect of global dynamics, by choosing proper parameters
and, with the help of numerical simulation,several alternative coexisting attractors of this new hyperchaotic system

can be observed, such as hyperchaotic and periodic attractors, different periodic attractors, et al.

Key words Lorenz-type system, hyperchaos, Zero-Zero-Hopfbifurcation, coexisting attractors

Received 1 November 2016, revised 3 June 2017.
# The project supported by the National Natural Science Foundation of China(11626068,11701104), the Natural Science Foundation of Guangdong
Province, China(2015A030310424) , the Higher School Characteristic Innovation Fund of Guangdong Province, China(2016KTSCX076) .
+ Corresponding author E-mail; blkhpz@ 126.com



