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Global dynamics of a Lotka-Volterra competition patch model
BRI, e RVE MRS (sl

The global dynamics of the two-species Lotka—\olterra competition patch model with
asymmetric dispersal is classified under the assumptions that the competition is weak
and the weighted digraph of the connection matrix is strongly connected and
cycle-balanced. We show 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. Our main techniques in the proofs follow the
theory of monotone dynamical systems and a graph-theoretic approach based on the
tree-cycle identity. This is a joint work with Profs. Junping Shi, Zhisheng Shuai and
Yixiang Wu.

Dynamics of some switching systems
BRI, DY) K2

We talk about dynamics of switching systems including singular points, limit
cycles, sliding closed loops, crossing closed loops and their bifurcations.

Minimization of lowest positive periodic eigenvalue for Camassa-Holm equation

with indefinite potentials
it kg, b REITYE R

We study the optimal lower bound of the lowest positive periodic eigenvalues
periodic eigenvalues the Camassa-Holm equation by admitting the potential to change
sign.



Dynamics of traveling waves for a Keller-Segel system with small cell diffusion
HAE, TLIRIMTER

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. To show the
existence of traveling pulse solutions, 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
analyze the flow on this invariant region to obtain the existence of traveling pulse
solutions in this bounded invariant region. As applications, we present two examples
to illustrate our main results.

Bogdanov-Takens bifurcation and spatiotemporal dynamics in diffusive
Rosenzweig-MacArthur model involving nonlocal prey competition
W PR, 5 R TR

In this talk, firstly, the explicit formula for the coefficients of normal form for
Bogdanov-Takens bifurcation of general partial functional differential equations
involving nonlocal interactions, are presented concisely. Secondly, for a diffusive
Rosenzweig-MacArthur model involving nonlocal prey competition, the first
bifurcation curve is precisely described, which shows 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, complex spatio-
temporal patterns are theoretically predicted near Bogdanov-Takens singularity, and
also shown numerically, including tri-stable nonuniform patterns with the shape of
cos(wt)cos(x/I)-like or cos(x/I)-like. This talk is based on a joint work with Dr. Xun
Cao and Dr. Xianyong Chen.

Global existence, regularity, and dissipativity of retarded reaction-diffusion
equations with supercritical nonliearities

B, REERZPHC B
In this talk I will show some recent results on the initial-boundary value problem of

retarded reaction-diffusion equations in bounded domains with fast-growing
4



nonlinearities. We allow the nonlinear terms to be supercritical, in which case even if
local well-posedness is less well understood. We are particularly interested in how
dissipative structures of the non-retarded terms can successfully control the retarded
ones and produce nice analytic properties and determines the global dynamics of the
problem. Specifically, we establish global existence and regularity results for
solutions of the problem and prove the existence of global attractors. Although we are
working in the context of retarded differential equations, to the best of our knowledge,
part of our results are new even for non-retarded equations.

Dynamics of nonlocal dispersal SIS epidemic models
i, IR

In this talk we consider a nonlocal dispersal susceptible-infected-susceptible (SIS)
epidemic model, where the spatial movement of individuals is described by a nonlocal
(convolution) diffusion operator, the transmission rate and recovery rate are spatially
heterogeneous, and the total population number is constant. We first define the basic
reproduction number R_0 and discuss the existence, uniqueness and stability of steady
states of the nonlocal dispersal SIS epidemic model in terms of R_0. Then we
consider the impacts of the large diffusion rates of the susceptible and infectious
populations on the persistence and extinction of the disease. The obtained results
indicate that the nonlocal movement of the susceptible or infectious individuals will
enhance the persistence of the infectious disease. In particular, our analytical results
suggest that the spatial heterogeneity tends to boost the spread of the infectious
disease.

Spatial Propagation in a Within-Host Viral Infection Model
PREE, 229N K%

We study the asymptotic spreading in a within-host viral infection model which
describes the spatial expansion speeds of viruses and infected cells within an infected
host. We first establish the boundedness of solutions to the Cauchy problem via local
$L p$-estimates and dual arguments. Then the spreading speed is estimated when the
basic reproduction number of the corresponding kinetic system is larger than one.
When the basic reproduction number of the corresponding kinetic system is less than
one, the virus dies out uniformly. This talk is based on the work with Xinjian Wang
(Lanzhou U. ) and Shigui Ruan (U. Miami).
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Spreading speeds and monostable waves in a reaction-diffusion model with
nonlinear competition

L6 ZE, WL B TR

This work studies the propagation dynamics of a Lotka-Volterra type of model with
cubic competition. The existence of traveling waves and the uniqueness of spreading
speeds are established. It is also shown that the spreading speed is equal to the minimal
speed for traveling waves. Furthermore, general conditions for the linear or nonlinear
selection of the spreading speed are obtained by using the comparison principle and the
decay characteristics for traveling waves. By constructing appropriate upper solutions,
explicit conditions to determine the linear selection of the spreading speed are derived.

Asymptotic properties of groundstates for Choquard equations with combined
nonlinearities

AL, TR AR

We study asymptotic behaviour of positive ground state solutions of the nonlinear Choquard
equation

—Au+ eu = (I, * |[u|P)|u|P~%u + |u|7 %y, inR¥, (P,)

where N = 3 is an integer, p € [%,%]. q € (Z,%]. I, 1s the Riesz potential and € >0 is a
parameter. We show that as € —» O(resp.e — o), after a suitable rescaling the ground state
solutions of (P.) converge in H'(RY) to a particular solution of some limit equations. We
also establish a sharp asymptotic characterisation of such a rescaling, and the exact asymptotic
behaviors of u.(0), Il Va3, Il w3, I uEIIZ and [gn(I, * [u.|P)|u,|P,which depend in a non-trivial

way on the exponents p, g and the space dimension N. This is a joint work with V. Moroz.
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A mathematical model reveals the influence of NPIs and vaccination on
SARS-CoV-2 Omicron Variant

FREE, ZINRF

A SVEIR SARS-CoV-2 Omicron variant model is proposed to provide some insight
to coordinate non-pharmaceutical interventions(NPIs) and vaccination. Mathe-
matically, we define the basic reproduction number $\mathscr{R} {0}$ and the
effective reproduction number $\mathscr{R} {e}$ to measure the infection potential
of Omicron variant and formulate a optimal disease control strategy.

Our inversion results imply that the sick period of Omicron variant in the United
States is longer than that of Delta variant in Indian; The decreasing of the infectious
period of the infection with infectiousness implies that the risk of hospitalization is
reduced; but the increasing period of the infection with non-infectiousness signifies
that Omicron variant lengthens the period of nucleic acid test being negative;
Optimistically, Omicron's death rate is only a quarter of Delta’'s. Moreover, we
forecast that the cumulative cases will exceed 100 million in the United States on 28
February, 2022 and the daily confirmed cases will reach a peak on 2 February, 2022.
The results of parameters sensitivity analysis imply that NPIs is helpful to reduce the
number of confirmed cases. Especially, NPIs are indispensable even if all the people
were vaccinated when the efficiency of vaccine is relatively low. By simulating the
relation ships of the effective reproduction number $\mathscr{R} {e}$, the
vaccination rate and the efficacy of vaccine, we find that it is impossible to achieve
the herd immunity without NPIs while the efficiency of vaccine is lower than
$88.7\%$. Therefore, the herd immunity area is defined by the evolution of
relationships between the vaccination rate and the efficacy of vaccine. Finally, we
present that the disease-induced mortality rate demonstrates the periodic oscillation
and an almost periodic function is deduced to match the curve. A discussion
completes the paper.
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Global dynamics of a Holling-11 amensalism system with nonlinear growth rate
and Allee effect on the first species

FHAN, il KRR

Of concern is the global dynamics of a two species Holling-1I amensalism system
with nonlinear growth rate. The existence and stability of trivial equilibrium,
semi-trivial equilibria, interior equilibria and infinite singularity are studied. Under
different parameters, there exist two stable equilibria which means that this model is
not always globally asymptotically stable. Together with the existence of all possible
equilibria and their stability, saddle connection and close orbits, we derive some
conditions for transcritical bifurcation and saddle-node bifurcation. Furthermore,
global dynamics of the model is performed. Next, we incorporate Allee effect on the
first species and offer a new analysis of equilibria and bifurcation discussion of the
model. Finally, several numerical examples are performed to verify our theoretical
results.

Invariant manifolds for infinite-dimensional nonautonomous dynamical systems
FoRE, LEImE Ry

We consider an abstract nonautonomous dynamical system defined on a general
Banach space. We prove that if a geometrical assumption, called local strong
squeezing property, and several technical assumptions, called controllability, inverse
Lipschitz, and (partial) compactness property, are satisfied, then the system admits a
finite-dimensional Lipschitz invariant manifold with an exponential tracking property

8



acting on a local range. We then apply this general framework to two types of
nonautonomous evolution equations: Reaction-diffusion equations and FitzHugh-
Nagumo systems, driven by time-dependent additive/multiplicative forces, on a 2-D
rectangular domain or a 3-D cubic domain. It is significant that on the 3D domain the
spectrum of the linear unbounded operator in the principal part does not have
arbitrarily large gaps. We prove the existence of an inertial manifold of non-
autonomous type for the former while a finite-dimensional global manifold for the
latter. Each manifold controls the long-time behavior of solutions of the
corresponding system.

Propagation dynamics of a nonlocal time-space periodic reaction-diffusion model
with delay

EREUW, ZMRERA S GER

In this talk, we consider a nonlocal time-space periodic reaction-diffusion model
with stage structure. We first prove the existence and global attractivity of
time-space periodic solution for the model. Next, by a family of principal
eigenvalues associated with linear operators, we characterize the asymptotic speed of
spread of the model in the monotone and non-monotone cases. Furthermore, we
introduce a notion of transition semi-waves for the model, and then by constructing
appropriate upper and lower solutions, and using the results of the asymptotic speed
of spread, we show that transition semi-waves exist when their wave speeds are above
than a critical speed, and transition semi-waves do not exist anymore when their wave
speeds are less than the critical speed. It turns out that the asymptotic speed of spread
coincides with the critical wave speed of transition semi-waves. Finally, numerical
simulations for various cases are carried out to support our theoretical results.

Persistence of lower dimensional degenerate invariant tori with prescribed
frequencies in Hamiltonian systems with small parameter

AR, ARERFHEER

In this paper we develop some KAM technique to prove the persistence of lower
dimensional elliptic-type degenerate invariant tori with prescribed frequencies in
Hamiltonian systems. The proof is based on a formal KAM theorem, which allows us
to solve the equation of equilibrium points and choose the parameter of small divisors
after the KAM iteration, instead of in each KAM step. The proof is also based on the
Leray-Schauder Continuation Theorem, which insures the existence of a path of real
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roots of an approximating odd-order real polynomial which depends continuously on
parameters.

Bifurcations of degenerate homoclinic orbits
KKK, HRKE

Consider an autonomous ordinary differential equation in R that has a homoclinic
solution asymptotic to a hyperbolic equilibrium.The homoclinic solution is degenerate
in the sense that the linear variational equation has d bounded, linearly independent
solutions.We study bifurcation of the homoclinic solution under periodic perturbations.
Using exponential dichotomies and Lyapunov-Schmidt reduction, we obtain general
conditions under which the perturbed system can have transverse homoclinic
solutions and nearby periodic or chaotic solutions.
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