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ABSTRACT

In this thesis, we investigate stability and synchronization of some dynamical
systems with time-varying delay. First, we study stability of several dynamical sys-
tems with interval time-varying delays and nonlinear perturbations. The time-varying
delay is a continuous function belonging to an interval, where the lower and upper
bounds are given. However, the delay function is not necessarily differentiable which
allows the time-delay to be a fast time-varying function. Based on the construction
of improved Lyapunov-Krasovskii functionals combining with Newton-Leibniz’s for-
mula, we derive new delay-dependent stability conditions in terms of linear matrix
inequalities (LMIs).

Next, we study synchronization of nonautonomous chaotic systems with time-
varying delay via delayed feedback control. By utilizing Lyapunov-Krasovskii func-
tional and Riccati differential equation approach we obtain sufficient conditions for
the exponential stability of the error system. The controller design are proposed
delayed feedback control and intermittent delayed feedback control.

Finally, we study synchronization of complex dynamical networks with in-
terval time-varying delays in the dynamical nodes and the switched coupling terms
simultaneously. By utilizing common unitary matrix, the problem of synchronization
is transformed into the stability analysis of certain linear switched delay systems.
By average dwell time approach, based on the descriptor model of the system and
the method of matrix decomposition, we obtain delay-dependent exponential stability

conditions which are formulated in terms of linear matrix inequalities.



