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Maximum number of limit cycles of the piecewise linear Liénard
system
BRAIAE (FPREREE)

For the piecewise linear Liénard system x = F(x) —y, y = x, where F(x) is
a continuous piecewise linear function with n fold points, the question of how many
limit cycles that such a system can have has been a classical and open problem in
differential equations and dynamical systems. Nowadays, we only know the answer
for the case n = 1. For the cases n = 2, the problem still remains open. This talk
aims to give an affirmative answer for the case n = 2 of this open problem, i.e., the
maximum number of limit cycles of the continuous piecewise linear function with 2
fold points is 2. To this end, we start with the global bifurcation diagram in the
parameter space and fully discuss the global phase portraits and structural stability in
the Poincaré disc of this continuous piecewise linear Liénard system in the case n =
2. This system exhibits abundantly interesting and rich dynamics, including the
generalized Hopf bifurcation, boundary equilibrium bifurcation, grazing limit cycle
bifurcation, and double limit cycle bifurcation, which may have potential

interdisciplinary applications.

Seasonal influence on age-structured invasive species with yearly
generation
Jifd (M RIE LR EE)

How do seasonal successions influence the propagation dynamics of an
age-structured invasive species? We investigate this problem by considering the
scenario that the offsprings are reproduced in spring and then reach maturation in fall
within the same year. For this purpose, a reaction-diffusion system is proposed, with
yearly periodic delay and spatially nonlocal response that are caused by the periodic

developmental process.



High codimension bifurcations for several modified
Rosenzweig-MacArthur equations
Ak (TR ImyeKas)

In this talk, we study bifurcations and dynamics for several modified
Rosenzweig-MacArthur equations. We first provide a more easily verifiable
classification to determine the types and codimension of nilpotent singularities in a
general planar system. Second, by using some algebraic and symbolic computation
methods, we show that the highest codimension of a nilpotent focus is 4 and one of
the modified RM equations can exhibit nilpotent focus bifurcation of codimension 4.
Finally, we give a brief introduction of the results for three other modified
Rosenzweig-MacArthur equations. It is based on the joint works with Min Lu, Shigui

Ruan, Hao Wang, Chuang Xiang, Dongmei Xiao.

Orbital stability of breathers in the modified
Camassa-Holm equation
R (EPREORE)

The modified Camassa-Holm equation (mCH) with a cubic nonlinearity is an
integrabel and nonlocal mathematical model for the unidirectional propagation of
shallow-water waves. This study establishes the existence of time-periodic, spatially
localized smooth-wave solutions, known as breathers, within a specific range of the
linear dispersive parameter. By employing three rarely used conserved quantities,
expressed in terms of the momentum variable m, it is demonstrated that breathers, as
solutions to the mCH equation, are orbitally stable under perturbations in the Sobolev

space H2.

Sufficient conditions for the n-dimensional
real Jacobian conjecture
pA Sl G IPNES)

The real Jacobian conjecture, proposed by Randall in 1983, asserts that a
polynomial map F = (f,:-, fn): R®™R" such that det detDF(x) # 0 for all x €
R™ is injective. However, this conjecture is disproven by Pinchuk’s counterexample.
But it is still interesting to give some sufficient conditions to be sure that the real
Jacobian conjecture holds.

In this talk, we present some algebraic sufficient conditions for the



n-dimensional real Jacobian conjecture. Our results not only extend the main result of
[J. Differential Equations 260 (2016), 5250-5258] to quasi-homogeneous type, but
also generalize it from R? to R™. As a coproduct of our proof process, we solve an
open problem formulated by Braun, Giné and Llibre in [J. Differential Equations 260
(2016), 5250-5258].

Transition waves and spreading speeds in almost periodic
equations with delay
FRW CEIMR)

This talk is concerned with propagation phenomena in a nonlocal delayed
reaction-diffusion equation in time almost periodic media. More specifically, we
investigate the existence and nonexistence of transition waves and the upper and
lower bound estimates of spreading speeds. By studying properties of exponential
decaying solutions of the corresponding linearized problem, constructing appropriate
upper and lower solutions, and using comparison arguments, we first prove that no
matter the birth rate function is monotone or not, there is a critical wave speed such
that a transition wave exists as soon as the mean value of the wave speed is greater
than this critical speed. Moreover, in the monotone case we confirm the asymptotic
behavior of the transition wave. Under some further assumptions, we establish the
upper and lower bound estimates of spreading speeds for solutions of the Cauchy
problem with slow and fast exponential decay initial values and also obtain the
nonexistence of transition waves. Finally, a brief discussion is given to demonstrate
that the critical wave speed obtained in the present paper coincides with the minimum
speed and spreading speeds observed by others for some special cases. This is a joint

work with Dr. Ning Wang and Professor Shigui Ruan.

A novel and application-oriented inverse nodal problem in
Sturm-Liouville operators
R G PN D)

This paper develops a method for addressing a novel and application-oriented
inverse nodal problem in Sturm-Liouville operators, having significant applications in
seismic wave analysis and submarine underwater radar (sonar) detection. Unlike
previous works who rely on a dense subset of the nodal set, we propose an

optimization framework that recovers the potential § from merely a finite set of



nodal data, achieving optimal approximation to the target potential g, while
satisfying the nodal constraints. (joint with Yuchao He, Mengda Wu and Meirong
Zhang)

Spatiotemporal pattern formations and Turing instability analysis
for two different reaction-diffusion population-toxicant models with
toxicant-taxis and periodic coefficients

AR CRIEFTR)

This talk is on a study of two temporally periodic reaction-diffusion
population-toxicant systems with toxicant-taxis. We are concerned particularly with
the existence, exact multiplicity, stability and Turing instability of the positive
spatially homogeneous temporally periodic solutions. First of all, it is proved that
under certain conditions, the ODEs systems of these two systems may exhibit either
exactly one positive periodic solution (stable) or exactly two positive periodic
solutions (one is stable, the other is unstable). Secondly, it is demonstrated that, in the
absence of cross-diffusions, the passive diffusions can never alter the stability of the
positive periodic solutions in both systems. However, if the SKT type cross-diffusions
continue to come to play, then Turing instability of the positive periodic solutions can
be observed, indicating that cross-diffusions are the driving force for Turing
instability of the periotic solutions. It is also found that the dynamics of system with
direct toxicant-taxis (resp., SKT type cross-diffusion) stands in great contrast to that
of system with indirect toxicant-taxis (resp., Keller-Segel type cross-diffusion). This
suggests that different cross-diffusions as well as different toxicant-taxis tends to play

different roles in patterning.

Dynamics of the extended Leslie-Gower model in slow fast setting
skAr (REEACIEREE)

In this talk we report our results on dynamics of a generalized Leslie-Gower
model with the Holling type II functional response, which was posed in 2003 and
whose dynamics has been characterized only in some special conditions. When the
growth rate of preys is much faster than that of predators, utilizing both the theories of
singular perturbation (SP) and nonstandard SP together with some new technical
treatments we classify all its global dynamics. Among which include several new

dynamical phenomena, such as the beard explosion and the canard explosion via



beard passing nearby a transcritical point, which were never found in the previous
studies among other models. Moreover, the application of the quantity A, in
determining the singular Hopf bifurcation at a canard point, has been extended and

developed.

From degenerate heteroclinic loop to periodic solutions
KK (HRKF)

We study solutions with different periods arising from a degenerate heteroclinic
loop of type (d;, d,) under a single parametric perturbation. Although the existence
of periodic solutions from homoclinic and heteroclinic bifurcations was well
established in literature, the related multiplicity problem, i.e., determining the number
of linearly independent bifurcating periodic solutions, is also interesting and needs to
be investigated further. In this paper, we prove that d;+d, periodic solutions can
arise via such a perturbation and give conditions for any integer n (1< n < d;+d,)

under which n periodic solutions with different periods coexist.
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