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This special issue is on discontinuous dynamical systems and synchronization.
Discontinuous dynamical systems exist extensively in physical systems, which are also
used for control in engineering. For such discontinuous dynamical systems, the tradi-
tional analysis cannot provide a better understanding of the corresponding dynam-
ics. Thus, the studies of discontinuous dynamical systems become very significant.
In 1950s, one started to investigate such problems, and the sliding mode control was
developed. However, the mathematics theory and physical mechanisms of discontin-
uous dynamical systems should be investigated comprehensively. From the recent
development of discontinuous dynamical systems, engineering discontinuous dynam-
ical systems have been investigated and dynamical system synchronization has been
studied. This special issue collects such recent results together. Objectives of this
special issue are:

— to present the recent developed theory and methods for discontinuous dynamical
systems,

— to apply discontinuous dynamical system theory to engineering problems,

— to predict periodic motions and chaos in discontinuous dynamical systems

— to help readers understand the complexity of periodic motions in discontinuous
dynamical systems.

To achieve the aforementioned objectives, four topics are: (i) the discontinuous
dynamical systems with switching at the boundary; (ii) the impact dynamics in
Fermi-oscillator, impact dampers and energy harvesting systems; (iii) the synchro-
nization of dynamical systems, (iv) infinite-equilibrium systems. The four topics are
distributed through the following papers.

— Complexity of dynamic system switching between two subsystems with cornered
boundaries [1]

— Bifurcation and chaos of a periodically forced Duffing system with absolute
function [2]

— Acceleration behaviors of fermi accelerator model excited by van der Pol
Oscillator [3]

— Stability and bifurcation of periodic motions in an inclined impact pair [4]
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— Energy harvesting of a frequency up-conversion piezoelectric harvester with con-
trolled impact [5]

— Piezoelectric frequency up-conversion harvester under sawtooth wave excitation
[6]

— Chaos synchronization of three distinct non-autonomous system with periodic
excitation [7]

— Synchronization in flow around airfoil and local oscillating flexible surface at high
angle of attack using lagrangian coherent structures [g]

— A neural memristetor system with infinite or without equilibrium [9]

In the special issue, the analytical conditions for switchability conditions in
discontinuous dynamical systems were presented. Based on the mapping structures,
periodic motions in discontinuous dynamical systems are predicted with compari-
son of the numerical simulations. The materials presented herein give a comprehen-
sive study of dynamics of discontinuous dynamical systems and shows the extensive
applications. Based on the theory of discontinuous dynamical systems, the system
synchronization mechanism was presented. Through numerical simulations, dynamics
of the infinite equilibrium systems was presented. All materials in this special issue
bring different points of view for discontinuous dynamical systems.

In the end, the editor would like to thank all authors for contributions and review-
ers for providing help and service to keep high quality of manuscripts in this special
issue. In addition, the editor would like to thank European Physical Journal-Special
Topics, Sabine Lehr and Vincent Colpin for all supports. This special issue will ben-
efit to our scientific community. I hope the materials will last very long for one to
understand discontinuous dynamical systems and synchronizations.
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