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会议概览

主 题 2025年多尺度动力系统及相关问题应用国际学术会议

时 间 2025年 12月 26日-28日（北京时间 UTC+8）
主办单位 福建师范大学数学与统计学院

分析数学及应用教育部重点实验室

福建省分析数学及应用重点实验室

会议地点 福州融侨水乡皇冠假日酒店（福州市仓山区闽江大道 167号）

会议组织 福建师范大学常微分方程团队

日期 时间 内容 地点

12月 26日
周五

12:00-18:00 参会报到 酒店大堂

18:00-20:30 晚餐 一层名厨汇

12月 27日
周六

06:30-08:00 早餐 一层名厨汇

08:00-08:30 开幕式
二层方圆观湖厅

08:30-10:00 学术报告

10:00-10:20 茶歇 二层方圆观湖厅前

10:20-12:20 学术报告 二层方圆观湖厅

12:20-14:00 午餐/午休 一层名厨汇

14:00-16:00 学术报告 二层方圆观湖厅

16:00-16:20 茶歇 二层方圆观湖厅前

16:20-18:20 学术报告 二层方圆观湖厅

18:20-20:00 晚餐 二层方圆观湖厅

12月 28日
周日

06:30-08:00 早餐 一层名厨汇

08:00-10:00 学术报告 二层方圆观湖厅

10:00-10:20 茶歇 二层方圆观湖厅前

10:20-12:20 学术报告 二层方圆观湖厅

12:20-14:00 午餐/午休 二层水乡 A厅

会议日程



2025年多尺度动力系统及相关问题国际学术会议 MSDS2025

4

12月 27日（周六）

08:10-08:30 开幕式 /合影

时间 学术报告 主持人

08:30-09:00
New properties of Melnikov functions

and limit cycle bifurcations in analytic systems
韩茂安 浙江师范大学

魏俊杰

09:00-09:30
Zoom Meeting

On the geographic spread of Chikungunya between Brazil and Florida:
A multi-patch model with time delay

阮士贵 University of Miami
赵育林

09:30-10:00
Dynamics of wavefronts to a coarse-grained model

with volume filling cell invasion
张祥 上海交通大学

王其如

10:00-10:20 茶歇

10:20-10:50
Zoom Meeting

New results on traveling wave solutions for a Keller-Segel system
with nonlinear chemical gradient

艾尚兵 University of Alabama in Huntsville
冀书关

10:50-11:20
右端不连续奇摄动问题的研究

倪明康 华东师范大学
刘长剑

11:20-11:50
Stability and bifurcation analysis in a single population model with delay

宋永利 杭州师范大学
王智诚

12:00-14:00 午餐 /午休

14:00-14:30
Cyclicity of slow-fast cycles and applications

黄继才 华中师范大学
衣凤岐

14:30-15:00
Weak separability and partial Fermi isospectrality of

discrete periodic Schrodinger operators
储继峰 杭州师范大学

陈兴武
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时间 学术报告 主持人

15:00-15:30
The existence of three-dimensional multi-hump gravity-capillary

surface waves on water of finite depth
邓圣福 华侨大学

黄在堂

15:30-16:00
Analytical integrability of nilpotent singular point

李锋 临沂大学
吴然超

16:00-16:20 茶歇

16:20-16:50
Compactification and forced waves of the Fisher-KPP equation with a

slowly-varying parameter heterogeneity
陈双 华中师范大学

周林锋

16:50-17:20
Sliding bifurcations in planar Filippov systems

李涛 西南财经大学
黄代文

17:20-17:50
Asymptotic expansions of characteristic orbits of

planar real analytic vector fields
张军 成都理工大学

李时敏

17:50-18:20
Zoom Meeting

Hilbert’s 16th problem for regularized piecewise polynomial systems
Renato Huzak Hasselt University

张祥

18:30-20:00 晚餐

12月 28日（周日）

08:00-08:30
Tencent Meeting

BZ化学振荡系统行波解的动力学性质

杜增吉 江苏师范大学
李骥

08:30-09:00
On entropy, pressure and equilibrium state for noninvertible maps

朱玉峻 厦门大学
陈和柏

09:00-09:30
Spreading dynamics for a time-periodic Lotka-Volterra system

with weak competition
吴事良 西安电子科技大学

周鹏
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时间 学术报告 主持人

09:30-10:00
Zoom Meeting

Bifurcation and geometric singular perturbation in multiscale dynamics
--- from canards to early-warning geometry

朱怀平 York University
田云

10:00-10:20 茶歇

10:20-10:50
指数二分性与全局线性化

夏永辉 佛山大学
唐异垒

10:50-11:20
The persistence of multiple periodic solutions

朱长荣 重庆大学
林国

11:20-11:50
Zoom Meeting

Stability of interfacial energies under gradient flows
吴启亮 Ohio University 梁峰

11:50-12:20
Shock-fronted travelling waves in two types of cell population models

李一飞 哈尔滨工业大学
孙宪波

12:30-14:30 午餐 /午休
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学术报告及摘要
（按报告时间顺序排列）

New properties of Melnikov functions and limit cycle bifurcations in analytic systems

韩茂安 浙江师范大学

Abstract: In this paper, we investigate Poincare, Hopf, homoclinic and heteroclinic bifurcations of limit cycles

for near-Hamiltonian systems by using the first order Melnikov function defined on an open interval. We

establish new theory for obtaining upper bounds of the maximum number of limit cycles in these kinds of

bifurcations. We discover a new property of the Melnikov function regarding the number of zeros near the

endpoints of the interval when it is expressed as a linear combination of independent functions. This property

provides the first explicit bounds for Hopf, homoclinic and heteroclinic bifurcations. As an application, we

consider a Lienard system, obtaining sharp bounds for the maximum number of limit cycles in Poincare, Hopf

and heteroclinic bifurcations.

On the geographic spread of Chikungunya between Brazil and Florida: A multi-patch model with time delay

阮士贵 University of Miami

Abstract: Chikungunya (CHIK) is a viral disease transmitted to humans through the bites of Aedes mosquitoes

infected with the chikungunya virus (CHIKV). CHIKV has been imported annually to Florida in the last decade

due to Miami's crucial location as a hub for international travel, particularly from Central and South America

including Brazil, where CHIK is endemic. This work addresses to the geographic spread of CHIK,

incorporating factors such as human movement, temperature dependency, as well as vertical transmission, and

incubation periods, for different patches. Central to the model is the integration of a multi-patch framework, and

in the numerical analysis it is considered human movement between endemic Brazilian states and Florida. We

establish crucial correlations between the mosquito reproduction number R_m and the disease reproduction

number R_0 with the disease dynamics in a multi-patch environment, encompassing not only a numerical

analysis but also from a theoretical perspective. Through numerical simulations, validated with real population

and temperature data, it is possible to understand the disease dynamics under many different scenarios and

make future projections, offering insights for potential effective control strategies, as well as addressing the

timing for these strategies to be adopted.
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Dynamics of wavefronts to a coarse-grained model with volume filling cell invasion

张祥 上海交通大学

Abstract: In this talk, we introduce our recent results on stability of the traveling waves, obtained by Crossley

et al. in 2023, to a coarse-grained model with small extracellular matrix degradation rate in the slow-fast setting.

Since the information provided in the original proof is not enough to investigate stability, we present a new

approach via geometric singular perturbation theory, which exhibits not only the structure but also an

asymptotic expression of the waves. Then we show that the waves are spectrally instable in the Banach space

formed by the bounded and uniformly continuous functions, and that the waves are spectrally stable in some

exponential weight space.

New results on traveling wave solutions for a Keller-Segel system with nonlinear chemical gradient

艾尚兵 University of Alabama in Huntsville

Abstract: We investigate the existence of traveling wave solutions for a Keller-Segel system with nonlinear

chemical gradient and two parameters � > 0 and � > 0 that relate to the diffusion coefficients of the chemical

and cells. This system has a family of equilibria �∗, �±
∗ with �1

∗ < �∗ < �2
∗ . We establish the following result.

There is �0
∗ ∈ �1

∗ , �2
∗ such that if �1

∗ < �∗ < �0
∗ , then for every � > 0, � > 0 and sufficiently small � > 0, the

system has a unique traveling wave solution ��
�, � � − �� , ��

�, � � − �� that connects �∗, �±
∗ at � − �� =± ∞;

if �0
∗ < �∗ < �2

∗ , then there exists �∗ > 0 such that for every � > �∗ , � > 0 and sufficiently small � > 0 such a

solution exists, while for every 0 < � < �∗ and sufficiently small � > 0 such a solution exists only for � in a

disconnected set of 0, ∞ which includes two connected components 0, ��
∗ and ���, ∞ , where 0 < ��

∗ < ��� <

∞, ��
∗ is strictly increasing and ��� is strictly decreasing in � > 0, lim

�→0+
��

∗ = �0
∗ > 0 and lim

�→0+
��� = ∞. This result

generalizes the existing results for the system in a special case � = � . The talk is based on a joint work with

Jianhe Shen.

右端不连续奇摄动问题的研究

倪明康 华东师范大学

Abstract:奇异摄动理论是求解含小参数微分方程的核心工具，广泛应用于流体力学、量子控制及工程

动力学等领域。右端函数间断的奇摄动问题，因间断曲面易诱发边界层与内部层的复杂耦合，其解的构

造与稳定性分析长期是该领域的研究瓶颈。本文针对此类问题展开系统研究，提出统一多尺度分析框架
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与高效渐近解构造方法，取得系列原创性成果，不仅丰富了奇异摄动理论在间断问题中的应用体系，更

为非线性振动控制、热传导间断介质等工程间断系统的建模与求解提供了直接理论支撑。

Stability and bifurcation analysis in a single population model with delay

宋永利 杭州师范大学

Abstract: 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.

Cyclicity of slow-fast cycles and applications

黄继才 华中师范大学

Abstract: In this talk, we first study the cyclicity of some new slow-fast cycles with one self-intersection point

and one (or two) nilpotent contact point(s) by studying the corresponding difference maps. Secondly, we

provide a criterion for the existence, stability and upper bounds of relaxation oscillations produced by slow-fast

cycles in a class of predator-prey systems with piecewise smooth functional responses and small predator’s

death rates. Finally, we apply the main results to some well-known models.

Weak separability and partial Fermi isospectrality of discrete periodic Schrodinger operators

储继峰 杭州师范大学

Abstract: We consider the discrete periodic Schrodinger operators. By introducing a notion of weak

separability, we prove that two generalized partially Fermi isospectral potentials have the same weak

separability. We also study the isospectrality of the components of two generalized Fermi isospectral potentials.

The existence of three-dimensional multi-hump gravity-capillary surface waves on water of finite depth

邓圣福 华侨大学
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Abstract: The talk considers three-dimensional traveling surface waves on water of finite depth under the

forces of gravity and surface tension using the exact governing equations, also called Euler equations. It was

known that

when two non-dimensional constants � and � , which are related to the surface-tension coefficient and the

traveling wave speed, respectively, near a critical curve in the �, � -plane, the Euler equations have a three-

dimensional (3D) solution that has one hump at the center, approaches nonzero oscillations at infinity in the

propagation direction, and is periodic in the transverse direction. We prove that in this parameter region, the

Euler equations also have a 3D two-hump solution with similar properties. These two humps in the propagation

direction are far apart and connected by small oscillations in the middle. The result obtained here is the first

rigorous proof on the existence of 3D multi-hump water waves. The main idea of the proof is to find appropriate

free constants and derive the necessary estimates of the solutions for the Euler equations in terms of those free

constants so that two 3D one-hump solutions that are far apart can be successfully matched in the middle to

form a 3D two-hump solution if some values of those constants are specified from matching conditions. The

idea may also be applied to study the existence of 3D 2�-hump water-waves.

Analytical integrability of nilpotent singular point

李锋 临沂大学

Abstract: In this talk, analytical integrability is considered for the vector fields with nilpotent singular

points.The normal forms of a system with an analytical integral singular point are simplified and derived.

Moreover, a method to prove the sufficiency condition of analytical integrability is given, whereas the inverse

integrating factor method is developed for the computation of analytical integrability values which are used to

determine their desired vector fields. Finally, a series method is given to solve analytical integrability problem

for a class of �2 -symmetric nilpotent vector fields. However, as an application, a novel method is applied to

classify the analytical integrability conditions for a class of quintic-order systems having four analytical

integrability conditions associated with their corresponding nilpotent center and nilpotent saddle, respectively.

Compactification and forced waves of the Fisher-KPP equation with a slowly-varying parameter heterogeneity

陈双 华中师范大学

Abstract: In this paper, we investigate forced waves in the Fisher-KPP equation with a slowly-varying

parameter heterogeneity. Using the smooth compactification method, we transform the forced wave system, a

nonautonomous system with autonomous limits, into a slow-fast autonomous system. We then construct forced
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waves as heteroclinic orbits by tracking the stable and unstable manifolds for two hyperbolic equilibria of the

compactified system in a blow-up coordinate and verify their intersection. Finally, we rigorously establish the

existence of forced waves via the Fenichel theory, fold points and phase-plane analysis. Our work not only

develops an analytic framework for studying forced waves in the slowly-varying heterogeneity through the

geometric singular perturbation theory, but also provides a positive answer to Hamel's problem in this context.

Sliding bifurcations in planar Filippov systems

李涛 西南财经大学

Abstract: Sliding bifurcations are triggered by the perturbations of a tangential periodic orbit and constitute an

important class of discontinuity-induced bifurcations. In this talk, I will introduce some advances in the study of

sliding bifurcations in planar Filippov systems, covering low codimension scenarios, periodically perturbed

cases,and systems with Z2-symmetry.

Asymptotic expansions of characteristic orbits of planar real analytic vector fields

张军 成都理工大学

Abstract: The well-known Newton-Puiseux Theorem states that each real branch of a planar real analytic curve

admits a Puiseux expansion. We generalize this result to characteristic orbit of an isolated singularity of a planar

real analytic vector field and prove that each characteristic orbit has a power-log' expansion.

Hilbert’s 16th problem for regularized piecewise polynomial systems

Renato Huzak Hasselt University

Abstract: The main goal of this talk is to show that the number of limit cycles of linear/nonlinear regularization

of piecewise linear/nonlinear systems using monotonic/non-monotonic transition functions is unbounded,

except for the Sotomayor-Teixeira regularization of piecewise linear systems.

BZ化学振荡系统行波解的动力学性质

杜增吉 江苏师范大学

Abstract:本报告主要利用动力系统理论，特别是几何奇异摄动理论研究 BZ化学振荡系统行波解的存

在性与唯一性，不存在性，渐近性以及稳定性等动力学性质。
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On entropy, pressure and equilibrium state for noninvertible maps

朱玉峻 厦门大学

Abstract: For noninvertible dynamical systems including continuous and smooth cases, the entropy and

pressure via the preimage structure are considered. For continuous maps the pointwise preimage entropy is

considered, and for partially hyperbolic endomorphisms the stable entropy (pressure) and unstable entropy

(pressure) are considered. Several versions of variational principles are established. Moreover, the uniqueness

and robustness of equilibrium states for certain partially hyperbolic endomorphisms are considered.

Spreading dynamics for a time-periodic Lotka-Volterra system with weak competition

吴事良 西安电子科技大学

Abstract: We study the spreading dynamics of a class of time-periodic Lotka-Volterra competition systems

with nonlocal dispersal and weak competition. First, we investigate the asymptotic spreading properties of the

corresponding Cauchy problem with compactly supported initial data. Specifically, we provide a bound

estimation for the spreading speed of the slower species and demonstrate that the faster species spreads at its

Fisher-KPP speed. This result indicates that interspecific competition does not affect the spreading speed of the

faster species but slows down the spreading speed of the slower species and decreases the population densities

of both species in their coexistence domain. Next, we establish the existence of critical and non-critical periodic

traveling one-sided waves and further show that these periodic traveling one-sided waves connect to the unique

coexistence state.

Bifurcation and geometric singular perturbation in multiscale dynamics

--- from canards to early-warning geometry

朱怀平 York University

Abstract: Multiple structure is ubiquitous in ecology, epidemiology and freshwater systems: fast behavioral or

biogeochemical process interact with slow demography, immunity, or mixing, producing dynamics that

classical bifurcation analysis along cannot explain. In this talk, I will integrate bifurcation theory with

geometric singular perturbation to reveal the organizing role of critical manifolds, folded singularities, and

canard trajectories in predator-prey, vector-borne epidemic, and shallow-lake models. I will explain how slow
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passage through the Hopf, saddle-node, Bogdanov-Takens, and nilpotent bifurcations generate delays, rate-

induced tipping, and mixed-mode oscillations, derive scaling laws and parameters range for these complex

dynamics, and outline geometry informed numerical workflows (Fenichel manifolds, blow-up near folded

singularities, return maps,

normal forms, Deep Learning). The case studies yield actionable insights: tuning resources, behavioral vigilance

or habitat productivity to avoid outbreaking cycles; pacing interventions to prevent rate- and state induced

epidemic surges; and managing nutrient ramp rates to forestall eutrophication and to recover water quality. The

take homemessage is that geometry organizes dynamics, and combining bifurcation with geometric singular

perturbation turns that geometry into practical tools for prediction and early-warning in multiscale dynamical

systems.

指数二分性与全局线性化

夏永辉 佛山大学

Abstract:报告简单介绍指数二分性的一些最新进展以及在全局线性化等方面的应用。

The persistence of multiple periodic solutions

朱长荣 重庆大学

Abstract: Consider an autonomous ordinary differential equation in �� 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.

Stability of interfacial energies under Gradient flows

吴启亮 Ohio University

Abstract: We present a systematic derivation of the gradient flows associated to a broad class of inter- facial

energies, emphasizing the relation between intrinsic and extrinsic variations of the interface. We show that the

intrinsic variables formulation brings the gradient flow into alignment with the traditional analysis of quasi-

steady dynamical systems defined on a stationary domain. Gradient flows are derived for model systems which
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exhibit quasi-steady pattern formation including coarsening among faceted interfaces and nonlocal interactions

that model membrane self-adhesion and self-avoidance.

Shock-fronted travelling waves in two types of cell population models

李一飞 哈尔滨工业大学

Abstract: In this talk, I will first introduce a single population model based on diffusion and reaction

mechanisms of cells. The corresponding singular perturbation problem leads to various travelling waves. In

particular, there exists shock-fronted travelling waves where the profile of shocks depends on the form of

perturbation terms. Next, I will introduce an advection-reaction-diffusion model reflecting the interactions

between tumour cells and extracellular matrix. This model also exists various travelling waves including shock-

fronted travelling waves.


