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SRB measures, Entropy, and Horseshoe for infinite
dimensional dynamical systems

BT
Brigham Young University, [0)I| K2 (XF, TA)

Abstract

This talk contains three parts: (1) the existence of SRB measures and their properties for infinite
dimensional dynamical systems; (2) The existence of strange attractors with SRB measures for
parabolic PDEs undergoing Hopf bifurcations driven by a periodic forcing with applications to the
Brusselator; (3) Positive entropy implying the existence of horseshoes for infinite dimensional
dynamical systems.
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Bifurcations in RecurrentNeural Network Involving
Transcendental Functions
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Abstract

In this talk we investigate bifurcations of a three-node recurrent neural network, in which the
transcendental function tanh(x) and its iterates are involved. Those functions make computation so
complicated that one hardly determine the number and distribution ofall equilibria. We give a
method to ignore the classic routine of discussion but display theirsaddle-node, pitchfork, and
Hopf bifurcations.
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Traveling waves for a nonlocal diffusion population model
H &
FERRERE (RE)

Abstract

In this talk, we will introduce the existence and uniqueness of regular traveling waves of a
nonlocal diffusion equation, and discuss the effect of different dispersal strategies on the minimal

wave speed.
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Quaternion-based Color Face Recognition
FIE K
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Abstract

In the presentation, we present two novel quaternion representation based classification methods
for color face recognition. By modelling each color image as a quaternion signal, they naturally
preserve the color structures of both query and gallery color images while uniformly coding the
query channel images in a holistic manner in quaternion space. The extensive experiments on
real-word databases show the superiority of the proposed methods to related competing methods
for both color face recognition and reconstruction.
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Synchronization of Arbitrarily Switched Boolean Networks
R&3
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Abstract

This talk addresses the complete synchronization problem for the drive-response switched
Boolean networks (SBNs) 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 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. Then, 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.
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Characteristic Polynomial Method for Analyzing Dynamics
of Boolean Networks
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Abstract

Based on the characteristic polynomial of the linearizedmatrix of a Boolean network, an
efficientmethod for describing its dynamics and topological structure is proposed in this work.
Furthermore, the relationshipbetween the periodic dynamics of a Booleannetwork and the
solutions of a linear Diophantine equationis established. By the calculation of the number
ofnonnegative integer solutions of the Diophantine equations, all n-node Boolean networks can be
classifiedinto several equivalent classes, and the members in thesame class have qualitatively the
same limit dynamicalbehaviors, i.e., same topological structure of invariantsets, such as periodic
cycles, fixed points, etc.
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A simple formalism for several synchronous behaviors in
multiplex networks

e
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Abstract

We derive three master stability equations that determine respectively the necessary regions of
complete synchronization, intra-layer synchronization and inter-layer synchronization. We
calculate these three regions explicitly for the case of a two-layer network of Rossler oscillators
coupled via nonidentical intra-layer and inter-layer coupling functions. We find that complete
synchronization is stable in the overlapping part of the three regions; intra-layer synchronization is
stable in the overlapping part of the complete and the intra-layer synchronized regions; and
inter-layer synchronization is stable in the overlapping part of the complete and the inter-layer
synchronized regions.
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On the Pesin’s entropy formula for dominated splitting
i
HMKE (BH)

Abstract

In this talk, we consider the entropy propertiesfor systems with dominated splitting.
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Consensus of networked multi-agent systems with limited
information
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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.
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Normal form and versal unfolding of a planar Hamiltonian
system

R
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Abstract

This talk will introduce our some new results on the third-order and fourth-order normal form and
of a planar Hamiltonian system with zero linear part. We show that the normal form obtained is of
codimension 3 in planar analytic Hamiltonian vector fields in non-degenerate case, and derived
the corresponding versal unfolding.

About the speaker
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High Order Melnikov Method for Time-Periodic Equations
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Abstract

This paper is on high order Melnikov method for periodically perturbed equations. We introduce a
new method to compute $M_k(t_0)$ for all $k\geq0$, among which $M_0(t_0)$ is the traditional
Melnikov function, and $M_1(t 0) , M_2(t_0), \cdots$, are its high order correspondences. We
prove that, for all $k \geq 0$, $M_k(t_0)$ is a sum of certain multiple integrals, the integrand of
which we can explicitly compute. In particular, we obtain explicit integral formula for
$M_0(t_0)$ and $M_1(t_0)$. We also study a concrete equation, for which the explicit formula of
$M_1(t_0)$ is used to prove the existence of transversal homoclinic intersection in the case of
$M_0(t_0) \equiv 0$.
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Analysis and Control on Boolean Networks with STP
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Abstract

In this talk, we give a short introduction on the analysis and control of Boolean networks and
Boolean control networks with semi-tensor product (STP) method.

About the speaker
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