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Abstract

A new two-dimensional sinusoidal discrete map is achieved by nonlinearly coupling a sinusoidal map and with a cubic map. The
fixed points and the corresponding eigenvalues are obtained based on this two-dimensional sinusoidal discrete map, and the stability
of the system is analyzed to study the complex nonlinear dynamic behavior of the system and the evolutions of their attractors. The
research results indicate that there are complex nonlinear physical phenomena in this two-dimensional sinusoidal discrete map, such as
symmetry breaking bifurcation, Hopf bifurcation, period doubling bifurcation, periodic oscillation fast-slow effect, etc. Furthermore,
bifurcation mode coexisting, fast-slow periodic oscillations and the evolutions of the attractors of the system are analyzed by using the
bifurcation diagram, the Lyapunov exponent diagram and the phase portraits when the control parameters of the system are varied, and

the correctness of the theoretical analysis is verified based on numerical simulations.
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PACS: 05.45.—a, 02.30.0z, 05.45.Gg DOI: 10.7498/aps.62.240503

* Project supported by the Open Innovation Fund for Basic Research of State Key Laboratory of Electronic Thin Films and Integrated Devices, China
(Grant No. CXJJ2010001).

1 Corresponding author. E-mail: xiang @uestc.edu.cn

240503-8



