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ANALYSIS ON BIFURCATION AND CHAOS OF TWO-DIMENSIONAL
DISCRETE DUFFING-HOLMES SYSTEM *

Chen Zhigiang" Wang Jinliang Li You
(School of Mathematics and Systems Science and LMIB, Beihang University, Beijing 100191, China)

Abstract Duffing-Holmes equation can be transformed into discrete nonlinear dynamical system by means of Eu-
ler’s method, and the standard Holmes map can be then obtained. The main purpose of this paper is to study the
existence and stability of the fixed points of this Holmes map and to analyze the existence of Pitchfork bifurcation,
Flip bifurcation and Hopf bifurcation of the map by using the center manifold theorem, and the conditions of the
parameters corresponding to specific bifurcations are also given. In addition, it proves that the system is chaotic in

the sense of Marotto. Finally, numerical simulations verify these theoretical results.

Key words Duffing-Holmes system, fixed point, bifurcation, Marotto’s chaos, numerical simulation

Received 29 November 2016, revised 13 December 2016.
1 Corresponding author E-mail ; zhigiangch@ buaa.edu.cn



