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Orbital stability of the sum of N peakons for the generalized
higher-order Camassa-Holm equation

MRk Gilirg 26— Ifiva s Be)

The orbital stability of peakons for the generalized higher-order Camassa-Holm
equation has been established by Qin, Yan and Guo in [Z. Angew. Math. Phys.
73(2022)]. Using energy argument and combining the method of the orbital stability
of a single peakon with monotonicity of the local energy norm, we prove that the sum

of N sufficiently decoupled peakons is orbitally stable in the energy space.

Invariant structures in singularly perturbed small-delay systems
FRXL (K i K s)

In this talk, I will introduce some results on invariant structures in singularly
perturbed small-delay systems, including large spectral gaps, splitting properties,

inertial manifolds, etc. If time permits, I will introduce some related applications.

Integrability and analytical integrability of Lienard systems with a
weak focus or saddle

(IR R

In this talk, integrability of Lienard systems with a weak focus or saddle is
discussed. The focal values is defined and a new method is given to classify the
integrability conditions for an elementary focus or saddle. As applications, two
systems are investigated, integrability conditions are obtained. A new method is given
to classify the analytical integrability conditions for Lienard systems with a nilpotent
focus or saddle. As applications, two systems are investigated, integrability and

analytical integrability conditions are obtained.



On the Loewner conjecture for piecewise polynomial differential
systems

R (BUMITVE K 5)

The well-known Loewner conjecture was first proposed by Loewner around
1950. While it has been proved for k=1,2, the conjecture remains open for all higher
cases k>2. In 2021, Gasull compiled a list of 33 open problems in low-dimensional

dynamical systems, where the 25th problem revisits the Loewner conjecture.

In this talk, we extend the Loewner conjecture to piecewise polynomial systems.
By applying the Cauchy index method, we show that under generic conditions the
conjecture still holds for k=1, 2 in the context of piecewise polynomial differential

systems. This result provides a positive answer to Gasull’s 25th problem.
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Normal Forms and dynamic analysis for differential systems and
discrete systems

HFAS (PERE AR

This talk summarizes two studies on dynamic analysis using normal forms for
differential systems and discrete systems. Using the normal form approach of
differential systems and discrete-time models and bifurcation theory, we prove that
there exists a series of bifurcations of codimension one and two such as the
saddle-node, transcritical, flip bifurcations, Hopf, the fold-flip bifurcation, 1:2, 1:3,
1:4 strong resonances, weak resonance Arnold tongue, and high codimension
bifurcations such as a degenerate Hopf bifurcation of codimension up to 3 and cusp
type nilpotent bifurcation of codimension 4. Besides, we also discussed the chaotic

behavior in the sense of Marotto of the model.
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Stability and bifurcation analysis in a single population model with

delay
AR (B ITTE K )

In this talk, we focus on the dynamics of the single population model with delay.
We first review delay-induced Hopf bifurcation for the scalar equation with/without
diffusion. Then, we show the new mechanism for occurrence of patterns for single
population model with nonlocal effects. Finally, we investigate the joint influence of
the nonlocal advection and delay on the dynamics of the single population model with

top-hat kernel and delay.

Global dynamics of a nonsmooth Rayleigh-Duffing oscillator

EWiE (BTRECRT)

We study the global dynamics of a nonsmooth Rayleigh-Duffing oscillator,
which has at most five limit cycles and the gluing bifurcation which means that two
double limit cycle bifurcation curves and one homoclinic bifurcation curve are very
adjacent occurs. We present bifurcation diagram, including pitchfork bifurcation
curves, Hopf bifurcation curves, double limit cycle bifurcation curves and homoclinic
bifurcation curves. Moreover, numerical phase portraits illustrate our theoretical

results.

Spreading dynamics for a time-periodic nonlocal dispersal epidemic

model with delay and vaccination

FRER (LR TREKRY)

In this talk, we investigate the spreading dynamics for a time-periodic nonlocal
dispersal epidemic model with delay and vaccination. We first establish the spreading
speed of the model and an abstract framework on the existence of time-periodic
traveling waves, which will help us to derive the existence of the super-critical and
critical time-periodic traveling waves. Then we show that the spreading speed
coincides with the minimal waves speed of time-periodic traveling waves. Further, we
consider the effects of delay, periodicity, nonlocality and vaccination on the spreading
speed. In the absence of delay, we find a large class of the time-periodic systems that
have the same spreading speed. When delay is introduced, some numerical
simulations reveal that the spreading speed initially exhibits oscillatory behavior and

ultimately converges to a constant as time-period increases.
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Crossing limit cycles in a class of switching near-Hamiltonian

systems
ReHE: (M AtfE B LK)

This paper investigates the maximum number of crossing limit cycles generated
by perturbing a switching Hamiltonian polynomial system having a heteroclinic loop
inside a piecewise polynomial system of degree n > 4. The study introduces an
innovative approach for determining all coefficients in the asymptotic expansion of
the first order Melnikov function in the vicinity of the heteroclinic loop. Through a
meticulous analysis of these coefficients, the paper establishes that such a class of
systems can possess a number of crossing limit cycles given by the expression n? +
5[n/2] — 4 — 4mod(n, 2). This result indicates that the quantity of crossing limit

cycles increases by at least n? + 5n/2 as n ascends.
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