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Abstract

We study the robust synthesis problem for strictly positive real (SPR) transfer functions. The
concepts of SPR regions and weak SPR regions are introduced. By using the complete
discrimination system for polynomials, complete characterization of the (weak) SPR regions for
transfer functions in coefficient space is given. It is shown that the weak monic SPR region
associated with a fixed polynomial is bounded and the intersection of several weak monic SPR
regions associated with different polynomials cannot be a single point. Furthermore, we show
how to construct a point in the SPR region from a point in the weak SPR region. Based on these
theoretical development, we propose an algorithm for robust design of SPR transfer functions.
This algorithm works well for both low-order and high-order polynomial families. Especially, the
derived conditions are necessary and sufficient for robust SPR design of polynomial segment or

low-order (n < 4) interval polynomials. Illustrative examples are provided to show the

effectiveness of this algorithm.
About the Speaker
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Towards controlling complex networks, more or less?
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Abstract

The past decades have witnessed flourishing advances of understanding the essence of
complex networking worlds, which arouse wide attention to the huge desire of controlling
complex networks. The fruitful outcomes to pinning a small fraction of nodes in a network to
achieve the desired collective behaviors, i.e., the so-called pinning control, have exhibited the
feasibility and effectiveness of controlling complex nonlinear networks with extending to
pacemakers for kuramoto-oscillator networks. When neglecting the nodal nonlinear dynamics
embedded into a network and concerning reachability of control signals, structural controllability
of a network is a key factor to depict the topological complexity of controlling a complex
network. In this talk, | will briefly overview the main interests towards controlling a complex
network along with the latest findings from my group involving temporal networks and
heterogeneous nodal dynamics, and discuss some examples to explore in future.

About the Speaker
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Synchronization of Arbitrarily Switched Boolean Networks
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miE: 11 H 13 H (JAF) 15:50pm — 16:30pm
HA: I LT
Abstract

This talk introduces the complete synchronization problem for the drive-response switched
Boolean networks (SBNSs) under arbitrary switching signals, where the switching signals of the
response SBN follow those generated by the drive SBN at each time instant. Firstly, the definition
of complete synchronization is introduced for the drive-response SBNs under arbitrary switching
signals. Secondly, the concept of switching reachable set starting from a given initial states set is
put forward. Based on it, a necessary and sufficient condition is derived for the complete
synchronization of the drive-response SBNs. At last, we give a simple algebraic expression for
the switching reachable set in a given number of time steps, and two computable algebraic criteria
are obtained for the complete synchronization of the SBNs. A biological example is given to
demonstrate the effectiveness of the obtained main results.

About the Speaker
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Collective behavior in networked distributed systems with communication
constraints
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Abstract

In this talk, we firstly discuss the consensus problem in directed static networks with
arbitrary finite communication delays. For the considered networked system, only locally delayed
information is available for each node and also the information flow is directed. We find that
consensus can be realized whatever the communications delays are. One well-informed leader is
proved to be enough for the regulation of all nodes’ final states, even when the external signal is
very weak. Further, we discuss the consensus problem of multi-agent networks subject to
communication constrains. Two types of communication constrains are discussed in this paper: i)
each agent can only exchange quantized data with its neighbors and ii) each agent can only obtain
the delayed information from its neighbors. An explicit relationship among time delay,
quantization parameter and the practical consensus set are theoretically presented. Numerical
simulations in small-world and scale-free networks are given to demonstrate the potentials of our
analytic results.

About the Speaker
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Abstract

The global exponential stability of complex-valued neural networks with both time-varying
delays and impulsive effects is discussed. By employing Lyapunov functional method and using
matrix inequality technique, several sufficient conditions in complex-valued linear matrix
inequality form are obtained to ensure the existence, uniqueness and global exponential stability
of equilibrium point for the considered neural networks. Moreover, the exponential convergence
rate index is estimated, which depends on the system parameters. The proposed stability results
are less conservative than some recently known ones in the literature, which is demonstrated via
an example with simulations.

About the Speaker
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State-dependent Delay and Its Applications
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Abstract

State-dependent delay incorporated in the differential system has found increasing
applications in a variety of fields, such as control systems, complex networks, and biological
systems. Many interesting and important results for state-dependent delay systems have been
recently reported. In this talk, we shall introduce two new methods and establish some stability

results for system with state-dependent delay.

About the Speaker
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Finite-Time Synchronization of Neural Networks with Mixed Delays
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Abstract

In this talk, we consider global synchronization in finite time for neural networks with both
time-varying discrete delay and infinite-time distributed delay (mixed delays). The proposed
finite-time techniques are not only different from the those employed in existing papers, but also
applicable to differential systems with or without delay. Based on new Lyapunov-Krasovskii
functional candidate and the new analytical techniques, sufficient conditions guaranteeing the
finite-time synchronization of the addressed neural networks are derived by using a class of
simple discontinuous state feedback controller. Sufficient conditions for realizing finite-time
synchronization of neural networks with finite-time distributed delay and without delay are also
given. Moreover, estimation of the upper bound of synchronization-time is also provided for
neural networks with finite-time distributed delay and without delay. It is shown that the
synchronization-time depends on both the initial values and the time-delays of the drive-response
systems. Numerical examples demonstrate the effectiveness of the theoretical results.

About the Speaker
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Pinning control of multi-agent systems with second-order nonlinear dynamics
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Abstract

In this talk, we consider the second-order leader-following consensus problem for
multi-agent systems with nonlinear dynamics based on the pinning control approach. Some
techniques are presented to address several challenging issues in the pinning control of
multi-agent systems. We first show that the followers whose out-degrees are bigger than their
in-degrees should be chosen as pinned candidates. Then, by using the M-matrix theory, we further
investigate the effects of the locations of pinned agents, the number of pinned agents and the
values of pinning feedback gains on leader-following consensus. In particular, we analytically
prove that leader-following consensus may be easier to be achieved by pinning more agents or
increasing the pinning feedback gains. A selective pinning scheme is proposed for nonlinear
multi-agent systems with directed network topologies. Numerical results are given to verify the
theoretical analysis.
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