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Lagrange and Liapunoff stability for nonlinear oscillations
LA S N
2L FEARRE 1, FRATH LS o TR MEIR BN 1Y) Lagrange £25€ A1 Liapunoff 8 & 14
WA R — AR LR . AR 4 tH— A B TR ZA# I Liapunoff £8 7€ P AJIER .

Dichotomies and admissibility
sk D01 K
Abstract: Exponential dichotomy describes hyperbolicity for differential (difference) equations.
Admissibility is concerning the existence of solutions in a specific class. In this talk we give
relationship between exponential dichotomy and admissibility in the case of whole solution with

whole line, the case of half solutions with half lines, and the case of whole solution with half lines.

Recent developments on nonlocal dispersal equations
FHE ZH R
Abstract: In this talk, I will report some recent developments on nonlocal dispersal equations. It
consists of five parts: 1) some relations between local and nonlocal dispersal problems; 2)
propagation dynamics (traveling waves and entire solutions); 3) acceleration propagation; 4) free

boundary problems; and 5) remarks and some problems.

Hamilton RGAUENFI2 SR
EEV P P
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Traveling pulse solutions of generalized Keller-Segel systems
M LR K
Abstract: In this talk, we are concerned with the existence of traveling pulse solutions of
one-dimensional generalized Keller-Segel system with nonlinear chemical gradients and small cell
diffusion by using the dynamical systems approach. We first analyze the dynamics of the system
by geometric singular perturbation theory. And then we seek an invariant region for the associated
traveling wave equation. Finally, we apply Poincare-Bendixson theorem to obtain the existence of
traveling pulse solutions in this invariant region. This talk is based on joint work with Jiang Liu

and Yulin Ren.



Coexistence of three heteroclinic cycles and chaos analyses for a class of 3D piecewise affine
systems
BEHE P EHERY (DO
Abstract: Analyzing the existence of homoclinic orbits and heteroclinic cycles is of great
significance for exploring chaotic behaviors of dynamic systems. We investigates heteroclinic
cycles and some conditions for chaos in a class of 3D piecewise affine systems with three
switching manifolds and four equilibria. Rigorous calculations give the criterion for coexistence of
three heteroclinic cycles with multiple switching manifolds. Complete analytic proof of sufficient
conditions for the existence of chaotic invariant sets is given from these heteroclinic cycles.

Finally, it presents numerical simulations to verify the theoretical results.

The dynamics of competitive systems
Jimg  _EiEITYE K
Abstract: In this talk, I will first review some classical results on competitive ODE and R-D
systems. Then focusing on the R-D-A systems (non-self-adjoint), I will report some recent

development. Some concluding remarks on the strategy to study these systems are also given.
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Some results on N-Laplacian problems with critical Trudinger-Moser nonlinearities
Wb VLR K%
Abstract: In this talk , I will present some results on N-Laplacian problems with critical
Trudinger-Moser nonlinearities, including a natural analog of the Brezis-Nirenberg problem for
the borderline case of the Sobolev inequality, Ambrosetti—Prodi type of problems, N-Laplacian
problems with logarithmic nonlineairties, (N,q)-Laplacian problems, and semipositone

(p,N)-Laplacian problems.



THRERE
Some results on polyharmonic equations

Sinz ERE TR
Abstract: We apply the disconjugacy theory and Elias’s spectrum theory to study the positivity
and the spectrum structure of the linear operator U®* + Mu coupled with the clamped beam
boundary conditions (1.2). As the applications of our results on positivity and spectrum of
fourth-order linear differential operators, we show the existence of nodal solutions for the
corresponding nonlinear problems via Rabinowitz’s global bifurcation theorem. We also introduce

some recent results on clamped plate Equations

Au =f(u)in Q,
_ Ou

u=—=0ino0Q.
ov

WM T REAREN MR RENAE
B e 22 R B
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Complex switching dynamics for aerial agents
A LR IME KA
Abstract: In this talk, the complex switching dynamics of two aerial agents is investigated.
Assuming the flight height of such two agents always keeps the same, each agent is expressed
with a 2-D dynamic model. Two critical relative distance between such two aerial agents are
predetermined. Then, two circular separation boundaries are defined in the 2-D relative
displacement plane. The G-function and higher order of G-functions are calculated, and the
switching conditions for semi-passable, non-passable flows are provided analytically based on the

complexity theory of flow switchability. Finally, the numerical simulations are carried out.

Spatiotemporal dynamics of a diffusive consumer-resourcemodel with explicit spatial
memory
HRIKA - BN ITE KA
Abstract: Spatial memory is inevitable in animal movement modeling but elusive in many
classical models. A nonlocal integral term involving space is a traditional way to incorporate
spatial memory, but the actual spatialmemory should depend on past information so that delay

naturally arises. We propose a new consumer-resource model with random and memory-based



diffusions in which the resource species has nomemory or cognition, whereas the consumer
species has spatial memory. By using the memory-based diffusion coefficient and the averaged
memory period of the consumer as the control parameters, we find Hopf bifurcations and stability
switches occur and spatially nonhomogeneous periodic solutions are generated. It is well known
that prey-taxis enhances the stability of a homogeneous coexistence state in a predator—prey
system, and here we show that memory-based prey-taxis can destabilize a constant coexistence

and generate complex spatiotemporal pattern formation.

Global dynamics of a Lotka-Volterra competition patch model

PRI I s R VR Tl R CEED
Abstract: The global dynamics of the two-species Lotka-Volterra competition patch model with
asymmetric dispersal is classified under the assumptions of weak competition and the weighted
digraph of the connection matrix is strongly connected and cycle-balanced. It is shown that in the
long time, either the competition exclusion holds that one species becomes extinct, or the two
species reach a coexistence equilibrium, and the outcome of the competition is determined by the
strength of the inter-specific competition and the dispersal rates. We also consider the advective
case, and the global dynamics of the model is obtained for certain parameter ranges. This talk is
based on joint works with Profs. Junping Shi, Zhisheng Shuai, Yixiang Wu and my student Jie
Liu.

Ground states of K-component coupled nonlinear Schrodinger equations with
inverse-square potential
BRI =K
Abstract: In this talk, we are concerned with ground states for a class of K-component coupled
nonlinear Schrodinger equations with a sign-changing potential which is periodic or
asymptotically periodic. The resulting problem engages three major difficulties: one is that the
associated functional is strongly indefinite, the second is that, due to the asymptotically periodic
assumption, the associated functional loses the ZN-translation invariance, many effective methods
for periodic problems cannot be applied to asymptotically periodic ones. The third difficulty is
singular potential, which does not belong to the Kato's class. We obtain ground state solutions of
Nehari-Pankov type under weaker conditions on the nonlinearity based on non-Nehari manifold

method developed recently.

Spatially nonhomogeneous periodic patterns in a delayed predator—prey model with
predator-taxis diffusion
AHH LRRY
Abstract: In this paper, we study the effect of time delay on the dynamics of a diffusive

predator—prey model with predator-taxis under Neumann boundary condition. The joint effect of



predator-taxis and delay can lead to spatially nonhomogeneous periodic patterns via spatially
nonhomogeneous Hopf bifurcations. It is also shown that there exist double Hopf bifurcations due
to the interaction either between homogeneous and nonhomogeneous or between
nonhomogeneous Hopf bifurcations with different modes, which cannot occur for the system with

only either delay or predator-taxis diffusion. This is a joint work with Yongli Song.

On the positive periodic solution of a class of differential equations with repulsive
singularities
RETR BUMITE K2
Abstract: In this talk, we consider the existence, multiplicity and dynamics of positive periodic
solutions to a class of parameter-dependent Liénard equations with repulsive singularities. We
prove that for any M>1 there exists such that the equation has at least two  -periodic
solutions () and o) satisfying  min{ 1(; ): [0, 1}> and
min{ »(; ): [0, 1} <L for every <

ERAABEHAPHMRREEKERKB SIRE £ 1R ER 31 F 00
BB R FreE K
Abstract: In this study, an SIRE epidemic model including infection age, relapse age, and effect
of protection for susceptible in environmental virus infectious diseases is investigated. We use the
function f ( S ) to represent the protection of susceptible so as to reduce the probability that
susceptible are exposed to the polluted environment and become infected, and the function
g ( S ) represents the protection of susceptible so as to reduce the probability that susceptible are
directly contact with infected persons and become infected. We obtain threshold R and the basic
properties of solutions. Further, we see that when R, <1 the disease-free equilibrium exists and
is unique and globally asymptotically stable, and when R, >1 , besides the disease-free
equilibrium, the model has a unique endemic equilibrium that is locally asymptotically stable.
Furthermore, we only obtained the system is uniformly persistence without the global
asymptotical stability of endemic equilibrium when R, >1. The numerical examples show that

there exists a stable manifold of endemic equilibrium when R, >1.
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Stochastic Lévy jump model with Infinite activity
F#l P REIRY
Abstract: In this talk, we consider a general stochastic SIR epidemic model driven by a
multidimensional Lévy jump process with infinite activity and possible correlation between noise
components. In this framework, we derive new sufficient conditions for disease extinction and
persistence in the mean. Our method differs from previous approaches by the use of Kunita's
inequality instead of the Burkholder-Davis-Gundy inequality for continuous processes, and allows
for the treatment of infinite Lévy measures by the definition of new threshold values. An SIR
model driven by a tempered stable process is presented as an example of application with the
ability to model sudden disease outbreak, illustrated by numerical simulations. Our results show
that persistence and extinction are dependent not only on the variance of the processes increments,

but also on the shapes of their distributions.

Global exponential stability analysis for tick population model
HAE KRR
Taking into account that some eggs accomplish the evolutionary process via standard
developmental delay and the rest with diapause-induced delay in the tick life cycle, we establish a
general framework for modeling by introducing two delays. We also generalize the reproductive
function from the Ricker-type to the Gamma-Ricker-type. This model has always one and only
one positive equilibrium. Here we develop sharp conditions for this model to exhibit persistence

and global convergence behaviors.

A two-patch model for the COVID-19 transmission dynamics in China
IVl TR
Abstract: We study the COVID-19 epidemic in China and investigate its transmission dynamics.
We propose a two-patch model in a spatially heterogeneous setting that incorporates multiple
transmission pathways. We focus our attention on the roles of the environmental reservoir and the
spatial heterogeneity in shaping the overall epidemic pattern. We conduct a detailed analysis on
the global dynamics of the model, and demonstrate the application of our model through the

incorporation of realistic data.

Some results on attraction-repulsion chemotaxis model
fEE G fErp Rk
Abstract: In this talk, we consider the linear/quasilinear attraction-repulsion chemotaxis model
with nonlinear signal production and logistic-type source. We present the global existence of
classical solutions under appropriate regularity assumptions on the initial data. In addition, the

asymptotic behavior of the solutions is studied.



Spatial dynamics for a SIRE epidemic model with diffusion and prevention in contaminated
environments
ET OB
Abstract: In this paper, a reaction-diffusion SIRE epidemic model in contaminated environments
is proposed, in which the effect of protection for susceptible individuals is included by the
nonlinear incidence functions b(S )E and g(S )I . When the space is heterogeneous, the
basic reproduction number R, is derived, by which we find that if R, <1, the disease-free
steady state is globally asymptotically stable, while R, >1, the disease is uniform persistent.
Furthermore, when R, >1 and additional conditions hold, the global asymptotic stability of
special endemic steady state is obtained in homogeneous space. Finally, the theoretical results are

validated by numerical simulations, some open questions are illustrated.

Stability and Hopf bifurcation for a wild-type and drug-resistant mixed strains of HIV
infection model with saturated incidence and two delays
S T N2
Abstract: In this paper, a wild-type and drug-resistant mixed strains of HIV infection model with
saturated incidence and two delays is proposed. The wild-type strain could mutate and become
drug-resistant strain during the process of reverse transcription (i.e., SR conversion in short).
Firstly, the positivity and boundedness of solutions are discussed, by introducing two kinds of
principle reproduction numbers, i.e., Rs (the reproduction number induced by wild-type strain of
HIV virus) and Rr (the reproduction number induced by drug-resistant strain of HIV virus), the
existence of equilibria (including infection-free, drug-sensitive strain, drug-resistant strain and
endemic) is also acquired. Secondly, the criteria are established on the local and global stability of
equilibria based on the composite effects of Rs and Rr. Thirdly, we show some conditions for
Hopf bifurcation at the coexistence equilibrium by using the bifurcation theory. Lastly, the

theoretical results are illustrated by numerical simulations.

Limit cycles appearing from a generalized heteroclinic loop with a cusp and a nilpotent
saddle
BREE MRERE LERF
Abstract: This paper studies the limit cycle bifurcation problem of a class of piecewise smooth
differential polynomial systems of degree n by perturbing a piecewise cubic polynomial system
having a generalized heteroclinic loop with a cusp and a nilpotent saddle. First, we provide all
possible phase portraits of the unperturbed system on the plane with crossing periodic orbits and
obtain a condition for the appearance of a generalized heteroclinic loop with a cusp and a nilpotent
saddle by qualitative theoretical knowledge. Then, we investigate the algebraic structure of the

first order Melnikov function and give its asymptotic expansion near the generalized heteroclinic



loop with the help of analytical skills. Finally, we employ the expansion together with its

coefficients to obtain the existence of at least 3n — 1 limit cycles.

Global bifurcation of coexistence states for a prey-predator model with taxis
FEL HEH TR RE
Abstract: This paper is concerned with the Dirichlet problem of a class of stationary
prey-predator models with taxis in a bounded domain. We make a detailed description for the
global bifurcation structure of coexistence states and find the ranges of parameters for which there
exist coexistence states. Our proof is based on a priori estimates, bifurcation methods, eigenvalue

theory and various elliptic estimates.

On the Poincare index formula for planar piecewise smooth vector fields and its applications
B BUNImE R

Abstract: In this talk, we extend the Poincare index formula to planar piecewise smooth vector

fields. Applying this generalized Poincare index formula, we define the index of singular points

for piecewise smooth vector fields.

Viscosity solutions to first order path-dependent Hamilton-Jacobi-Bellman equations in
Hilbert space
JEFE AR
Abstract: In this talk, a notion of viscosity solutions is introduced for first order path-dependent
Hamilton— Jacobi—Bellman (PHJB) equations associated with optimal control problems for
path-dependent evolution equations in Hilbert space. We identify the value functional of optimal

control problems as unique viscosity solution to the associated PHJB equations.

Bogdanov-Takens bifurcation and spatiotemporal patterns of diffusive

Rosenzweig-MacArthur model involving nonlocal prey competition
HOR g RKE Tk oK
Abstract: In this talk, we will first present the concise formula for the coefficients of normal form
for Bogdanov-Takens bifurcation of generalized partial functional differential equations involving
nonlocal interactions. Then as a demonstration, for the diffusive Rosenzweig-MacArthur model
involving nonlocal prey competition, we precisely describe the first (Turing/Hopf) bifurcation
curve, and find that the coexistence equilibrium can lose its stability through not only codimension
one Turing (Hopf) bifurcation, but also codimension two Bogdanov-Takens, Turing-Hopf and
Hopf-Hopf bifurcations, even codimension three Bogdanov-Takens-Hopf bifurcation. Finally, we
theoretically investigate and numerically illustrate complicated spatiotemporal patterns near
Bogdanov-Takens singularity, including tri-stable nonuniform patterns with the shape of
cos(wt)cos(x/1)-like or cos(x/1)-like.



A collisionless singular discrete Cucker-Smale model
ai LT E PR A
Abstract: In this paper, we investigate two nonlinearly perturbed extensions of the discrete
Cucker-Smale model with singular coupling weights. The first perturbation is that all agents have
non-identical free-will accelerations, and the second is that all agents have identical intrinsic
dynamics with the Lipschitz property. For the first model, we apply the induction method and
discrete energy method to show that agents avoid collisions for any time and flocking occurs
under some initial conditions, if the diameter of agents' free-will accelerations is summable. For
the second model, we obtain collision-avoiding flocking occurrence under suitable initial data and
the Lipschitz constant of the function for the intrinsic dynamics. We also provide several

numerical examples to illustrate our main results.

Homoclinic solutions of periodic discrete nonlinear Schrodinger equations
MREK K
Abstract: In this talk, I will report some recent progress on the existence and multiplicity of
homoclinic solutions for a class of periodic discrete Schrodinger equations with local

superquadratic conditions. This is a joint work with Prof. Jianshe Yu.

Exponential stability estimate for the derivative NLS
&I RN
Abstract: In this paper, we prove an exponential long time stability result for the derivative
nonlinear Schodinger equation (DNLS) in some Sobolev space by using Birkhoff normal form

technique and some suitable nonresonant conditions.

Spatially inhomogeneous periodic patterns induced by distributed memory in the
memory-based single population model
PRUET UG K%
Abstract: We investigate the influence of the distributed delay on the stability and spatiotemporal
dynamics in the memory-based diffusion single population model. Under the assumption that the
positive equilibrium of the corresponding ordinary differential equation is locally asymptotically
stable, it has been shown that the weak kernel does not affect the stability of this constant steady
state, but for the strong kernel, the combined effect of the diffusion speed of the memory diffusion
and the distributed delay can affect the stability and lead to the rich dynamics. For the strong
kernel, the theoretical conditions for the stability, Hopf bifurcation and double Hopf bifurcation

are explicitly determined.
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A general non-local delay model on oncolytic virus therapy
5T MR
Abstract: The oncolytic virus is regarded as a novel, powerful, and biologically safe method of
cancer treatment. A general delay differential system was driven by the age-dependent model
better to understand the interaction between tumor cells and viruses. General continuous functions
F (x, y) and G (x) depict the tumor proliferation rate and virus infection rate. The critical threshold
value R, was calculated, which determines whether virus therapy occurs. The non-local delay
term makes our model hard to analyze when using the traditional eigenvalue method. The method
combining implicit function theorem and comparison theorem is used to overcome this problem.
Furthermore, we support the fact that virotherapy can lead to tumor remission by using the
fluctuation method. Lastly, the Bayesian information criterion was adopted to select a better

model when fitting the experimental data.

Bifurcations in a diffusive resource-consumer model with distributed memory
LI BUNITYE K %
Abstract: Spatial memory is significant in modeling animal movement. For a diffusive
consumer-resource model, a memory-based diffusion of consumer can result in richer and more
realistic dynamics. In fact, memory-based diffusion is related to the resource distributions in past
times because the memory decays over time. We originally propose a consumer-resource model
with distributed memory, and then investigate the influence of the weak memory kernel on the
stability of the positive constant steady state. When the memory-based diffusion coefficient is
negative, the mean delay does not affect the stability of the positive constant steady state; however,
when the memory-based diffusion coefficient is positive, the mean delay can lead to the spatially
inhomogeneous periodic oscillation patterns. The direction and stability of Turing bifurcation
induced by the memory-based diffusion coefficient are calculated by using the methods of
Crandall and Rabinowitz, and the direction and stability of Hopf bifurcation induced by the mean

delay are determined by the normal form theory.



Dynamics of cholera transmission model with imperfect vaccination and demographics on
complex networks
FERCC H B RS (DO
Abstract: Cholera is a waterborne infectious disease that continually emerges and remains an
important global health burden. We formulate and investigate a cholera model with imperfect
vaccination and demographics on complex networks, in which two transmission pathways,
indirect environment-to-human and direct human-to-human transmissions, are incorporated
simultaneously. The contacts among humans are treated as a heterogeneous network and the
contacts between environment and humans as homogenous mixing. Using the spectral analysis
method, the basic reproduction number is defined and verified to be a sharp threshold which
completely determines global dynamical properties of model. Numerical simulations are
performed to confirm the theoretical results. The results demonstrate that demographics and the
degree distribution of the network are of great importance in cholera propagation, and that the
degree distribution is time-dependent until the stationary state is reached. Furthermore,
demographics have a significant influence on the basic reproduction number. By increasing the
vaccination rate and decreasing the rate at which the vaccine wears off, cholera infection can be

effectively controlled.

On stochastic benthic-drift model with memory-based self-diffusion: Stochastic bifurcation
and error estimates
FH R TINERA
Abstract: In this paper, we proposed a stochastic benthic-drift model (SBDM) with
memory-based by a modified Fick's Law. With the memory-based self diffusion coefficient d 2
regarded as parameters, we prove the stochastic bifurcation of the reduced system derived by
stochastic parameterizing manifolds near the critical point, which shows the impact of the noise
and the time delay 7 on stochastic bifurcation of SBDM. More precisely, Pitchfork bifurcation is
observed from the reduced system without memory-base diffusion term, but Hopf bifurcation is
observed from the reduced system with memory-base diffusion term under logistic growth. Finally,
we derive rigorous error estimates between the reduced systems and those of the original SBDM
emanating. However, in presence of random fluctuations and spatial memory, the error estimation
is seriously challenged due to large excursions caused by the noise and delay, and the classic

approach needs to be revisited.
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