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Global Existence to Chaplygin Gases with Large Data

¶XX £H®���Æ¤

In this talk, I will concern with the global existence of 3-D full compressible Euler equations

with p = A − B

ρ
(A and B are constants), that is, Chaplygin gases. The initial data we

choose are “short pluse data” which was introduced by D. Christodoulou in 2009 when he gave

the formation of Black hole in general relativity, the data are large after we take the second

derivative.

Incompressible Impinging Jet Flow with Gravity

Úåå £oA�Æ¤

In this talk, we will discuss some well-posedness results on the steady two-dimensional free-

surface flows of an inviscid and incompressible fluid emerging from a nozzle, falling under gravity

and impinging onto a horizontal wall. More precisely, for any given atmosphere pressure and any

appropriate incoming total flux, we establish the existence of two-dimensional incompressible

impinging jet with gravity. The two free surfaces initiate smoothly at the endpoints of the nozzle

and become to be horizontal in downstream. By transforming the free boundary problem into

a minimum problem, we establish the properties of the flow region and the free boundaries.

Moreover, the asymptotic behavior of the impinging jet in upstream and downstream is also

obtained. This is a joint work with Dr. Jianfeng Cheng and Professor Zhouping Xin.

Stability for Euler-Maxwell Equations

¾�ù £�®ó��Æ¤

In this talk, we give some recent progress about the stability for Euler-Maxwell systems.

By using suitable choices of symmetrizers and an induction argument on the order of the

time-space derivatives of solutions in energy estimates, the global smooth solution with small

amplitude is established near a non-constant steady-state with asymptotic stability properties.
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From Vlaso-Maxwell-Boltzmann to incompressible

Navier-Stokes-Maxwell

ô w £ÉÇ�Æ¤

For the two-species Vlasov-Maxwell-Boltzmann (VMB) system with the scaling under

which the moments of the fluctuations to the global Maxwellians formally converge to the two-

fluid incompressible Navier-Stokes-Fourier-Maxwell (NSFM) system with Ohm’s law, we prove

the uniform estimates with respect to Knudsen number ε for the fluctuations. As consequences,

the existence of the global in time classical solutions of VMB with all ε ∈ (0, 1] is established.

Furthermore, the convergence of the fluctuations of the solutions of VMB to the classical

solutions of NSFM with Ohm’s law is rigorously justified.

This limit was justified in the recent breakthrough of Arsénio and Saint-Raymond [Arsenio-

SRM-2016] from renormalized solutions of VMB to dissipative solutions of incompressible vis-

cous electro-magneto-hydrodynamics under the corresponding scaling. In this sense, our result

gives a classical solution analogue of the corresponding limit in [Arsenio-SRM-2016].

The Existence of Bounded Invariant Region for Compressible

Euler Equations in Different Gas States

ö�¸ £¥IOþ�Æ¤

In this note, by the mean-integral of the conserved quantity, we prove that the one-

dimensional non-isentropic gas dynamic equations in ideal gas state does not possess a bounded

invariant region. Moreover, we obtain a necessary condition on the state equations for the ex-

istence of an invariant region for a non-isentropic process. Finally, we provide a mathematical

example showing that with a special state equation, a bounded invariant region for the non-

isentropic process may exist.

Interior Lp Estimates of Stokes Equations

oÀ, £ÜS�Ï�Æ¤

In this talk, we will prove interior Lp estimate for D2u of Stokes equation in non-divergence

form. Since Stokes equation has no regularity in t direction, there will be no Lp estimate for ut

and counterexamples will be given to show this. To prove the conclusion, we estimate the decay

of distribution function of ∆u. We will also discuss the interior Lp estimate for Du of Stokes

equation in divergence form, where the decay of distribution function of curl u is considered.
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Well-posedness of Entropy-bounded Solutions of the Compressible

Navier-Stokes Equations with Vacuum

o?m £uH���Æ¤

The entropy is one of the fundamental physical states of a fluid. For the ideal gases,

the entropy can be expressed as some linear combination of the logarithms of the density and

temperature in the non-vacuum region, and, in the viscous case, the equation that it satisfies

is highly singular in the region close to the vacuum. Due to the singularity of the logarithmic

function at zero, which may lead to the singularity of the entropy, and the singularity of the

entropy equation near the vacuum region, in spite of its importance in the gas dynamics, the

mathematical analyses on the behavior of the entropy near the vacuum region, were rarely

carried out; in particular, in the presence of vacuum, it was unknown if the entropy remains its

boundedness. We will show in this talk that the ideal gases retain their uniform boundedness

of the entropy, locally or globally in time, if the vacuum occurs at the far field only and the

density decays slowly enough at the far field. Precisely, we consider the Cauchy problem to

the full compressible Navier-Stokes equations, with or without heat conductivity, and establish

the local and global existence and uniqueness of entropy-bounded solutions, in the presence of

vacuum at the far field only. These are joint works with Prof. Zhouping Xin.

Global Strong Solutions to the Cauchy Problem for Planar

Non-resistive Magnetohydrodynamic Equations

with Large Initial Data

o²# £¥
¬x�Æ¤

In this talk, we consider the Cauchy problem to the compressible planar magnetohydrody-

namic equations without heat conduction nor magnetic diffusion, and establish the local and

global existence and uniqueness of strong solutions with general large initial data. This is a

joint work with Professor Jinkai Li.

Stability of Some Stellar Models

�£É£�£ænóÆ�¤

I will discuss recent results (with Chongchun Zeng) on the stability criterion for non-

rotating stars modeled by the Euler-Poisson system. Under general assumptions on the equation

of states, we prove a turning point principle that the stability of the stars is entirely determined

by the mass-radius curve parametrized by the center density. In particular, the stability can only
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be changed at stars with extremal mass. We use a general framework of separable Hamiltonian

forms to prove the stability criterion and obtain the growth estimates for the linearized equation.

If time permits, I will briefly describe the stability problems for rotating stars (with Yucong

Wang), and relativistic stars and star clusters (with Hadzic and Rein).

Fujita Blow-up in Reaction-Diffusion Equations in Some

Bounded Domains

4Z� £¥I�h�Æ£uÀ¤¤

In this paper, we study the reaction-diffusion equations with variable coefficients in some

bounded domains. At least one of the components of solutions blows up for every initial data

in some exponent regions, where the Fujita exponents are determined by the exponents of the

sources and the coefficients and the dimension of the domain. We also show the classifications

of simultaneous and nonsimultaneous blow-up of the components of solutions. The asymptotic

properties are discussed including blow-up rates and sets. Moreover, the upper and the lower

bounds of blow-up time are given for all dimensions of domains, respectively.

Resonances and Instabilities in Geometric Optics

½ ] £H®�Æ¤

It is used the name geometric optics for the study of highly oscillating solutions to hyper-

bolic systems. The main issue is the stability of a family of approximate solutions (called WKB

solutions) in the short wavelength limit. The main obstacle to such a stability analysis is the

resonance. In this lecture, we will discuss systematically the relationship between resonances

and stabilities. In particular, we will describe the mechanism how resonances may destabilize

WKB solutions. Collaborators include Eric Dumas (Grenoble), Benjamin Texier (Paris), Zhifei

Zhang (Beijing).

Weak Solutions of Mean Field Game Master Equations

+®� £\²�Æâë�©�¤

In this talk we study master equations arising from mean field game problems, under

the crucial monotonicity conditions. Classical solutions of such equations require very strong

technical conditions. Moreover, unlike the master equations arising from mean field control

problems, the mean field game master equations are non-local and even classical solutions

typically do not satisfy the comparison principle, so the standard viscosity solution approach
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seems infeasible. We shall propose a notion of weak solution for such equations and establish

its wellposedness. Our approach relies on a new smooth mollifier for functions of measures,

which unfortunately does not keep the monotonicity property, and the stability result of master

equations. The talk is based on a joint work with Jianfeng Zhang.

Maxwell-Stokes �§|

�,R £uÀ���Æ¤

��5 Maxwell �§|� Maxwell-Stokes �§|���­�5�´, )��35Ø=�

6u�§���5A�, ��6u>.^��a.9«��ÿÀ. ·�ò0�|^C©�{(

Üí2� de Rham Ún, ±9|^�f�{5��ù
�§|�f).

Non-uniqueness of Weak Solutions to 2D Hypoviscous

Navier-Stokes Equations

­ + £E��Æ¤

Through an adaption of convex integration scheme in the two dimensional case, the non-

uniqueness of very weak solutions is presented for 2D hypoviscous Navier-Stokes equations.

This is based on a joint work with Dr. Tianwen Luo.

Existence and Uniqueness of Solutions for Choquard Equation

Involving Hardy-Littlewood-Sobolev Critical Exponent

R � £u¥���Æ¤

In this talk, we first give the result that each positive solution of

−∆u =
(
Iα ∗ |u|2

∗
α
)
|u|2∗α−2u, u ∈ D1,2(RN)

is radially symmetric, monotone decreasing about some point and has the form

cα

(
t

t2 + |x− x0|2

)(N−2)/2

,

where 0 < α < N if N = 3 or 4, and N − 4 6 α < N if N > 5, 2∗
α :=

N + α

N − 2
is the upper

Hardy-Littlewood-Sobolev critical exponent, t > 0 is a constant and cα > 0 depends only on

α and N . Based on this uniqueness result, we then consider the following nonlinear Choquard

equation

−∆u+ V (x)u =
(
Iα ∗ |u|2

∗
α
)
|u|2∗α−2u, u ∈ D1,2(RN).
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By using Lions’ Concentration-Compactness Principle, we obtain a global compactness result,

i.e. we give a complete description for the Palais-Smale sequences of the corresponding energy

functional. Adopting this description, we are succeed in proving the existence of at least one

positive solution if ‖V (x)‖LN/2 is suitable small. This result generalizes the result for semilinear

Schrödinger equation by Benci and Cerami (J. Funct. Anal. 88:90–117, 1990) to Choquard

equation. This is a joint work with Dr. Guo Lun, Dr. Hu Tingxi and Prof. Peng Shuangjie.

On Low Mach Number Limit of steady Euler Flows

�U¶ £ÉÇnó�Æ¤

In this talk, we justify the low Mach number limit of the steady irrotational Euler flows for

the airfoil problem, which is the first result for the low Mach number limit of the steady Euler

flows in an exterior domain. The uniform estimates on the compressibility parameter, which

is singular for the flows, are established via a variational approach based on the compressible-

incompressible difference functions. The limit is on the Holder space and is unique. It is

noticeable that, due to the feature of the airfoil problem, the extra force dominates the asymp-

totic decay rate of the compressible flow to the infinity. And the effect of extra force vanishes

in the limiting process from compressible flows to the incompressible ones, as the Mach number

goes to zero. Also, we will mention the recent further works on the nozzles.

Anisotropic Decay and Global Well-posedness of Viscous Surface

Waves without Surface Tension

��7 £f��Æ¤

We consider a viscous incompressible fluid below the air and above a fixed bottom. The

fluid dynamics is governed by the gravity-driven incompressible Navier-Stokes equations, and

the effect of surface tension is neglected on the free surface. The global well-posedness and long-

time behavior of solutions near equilibrium have been intriguing questions since Beale [Comm.

Pure Appl. Math. 34 (1981), no. 3, 359õ392]. Guo and Tice [Anal. PDE 6 (2013), no.

6, 1429õ1533] constructed the global solution in 3D under certain low frequency assumption

of the initial data, while the global well-posedness in 2D was left open. By exploiting the

anisotropic decay rates of the velocity we prove the global well-posedness in both 2D and 3D,

without the low frequency assumption of the initial data. One of key observations here is a

cancelation in nonlinear estimates of the viscous stress tensor term in the bulk by using Alinhac

good unknowns, when estimating the energy evolution of the highest order horizontal spatial

derivatives of the solution.
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Uniqueness of Regular Shock Reflection Problem

� � £�l¢½�Æ¤

We will talk about our recent results on the uniqueness of regular reflection solutions for

the potential flow equation in a natural class of self-similar solutions. The approach is based on

a nonlinear version of method of continuity. An important property of solutions for the proof

of uniqueness is the convexity of the free boundary.

Stability of Hagen-Poiseuille Flows in a Pipe

�Sµ £þ°�Ï�Æ¤

We discuss the recent progress on nonlinear structural stability of Hagen-Poiseuille flows, in

particular, the uniform stability of these flows with respect to the mass flux. The key ingredient

of the analysis is the linear structural stability of Hagen-Poiseuille flows in a pipe. This linear

problem closely relates to dynamical stability of Hagen-Poiseuille flows. The stability of other

shear flows in a nozzle will also be addressed.

Global Gevrey Analyticity and Decay for the Compressible

Navier-Stokes System with Capillarity

M ô £H®Ê�ÊU�Æ¤

In this talk, we are concerned with an isothermal model of viscous and capillary compress-

ible fluids derived by J. E. Dunn and J. Serrin (1985), which can be used as a phase transition

model. In contrast to usual compressible Navier-Stokes equations, there is a smoothing effect

on the density that comes from the capillary terms. We establish the global existence of so-

lutions in more general critical Lp spaces, which indicates the evolution of Gevrey analyticity.

As a consequence, the time-decay estimates for any derivatives of solutions are also obtained

in critical Besov spaces. This is a collaborative work with F. Charve and R. Danchin.

3-D Global Supersonic Euler Flows in the Infinite Long

Divergent Nozzles

N f £H®���Æ¤

In this paper, we are concerned with the global existence and stability of a smooth su-

personic Euler flow with vacuum state at infinity in a 3-D infinitely long divergent nozzle.

The flow is described by 3-D compressible steady Euler equations, which are quasilinear multi-

dimensional hyperbolic with respect to the supersonic direction. By the mass conservation of
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gases and the geometric property of the divergent nozzle, the moving gases in the nozzle will

gradually become rarefactive and tend to the vacuum state at infinity, which means that the

compressible Euler equations are degenerate at infinity. For such an expansive supersonic Euler

flow and for small initial perturbations, we show that the 3-D Euler flow is globally stable and

there are no vacuum domains in the nozzle.

Global Well-posedness of 2D Boussinesq System

N�° £�®���Æ¤

In this talk, I shall introduce some recent global well-posedness of the 2D Boussinesq e-

quations with anomalous dissipation terms. I shall also examine the global regularity problem

on the two-dimensional incompressible Boussinesq equations with fractional or partial dissipa-

tion and variable coefficient depending on temperature in R2 or bounded domain. The goal

is to establish the global existence and regularity for the Boussinesq equations with minimal

dissipation.

Explanation of Some New Exact Solutions of LL Equation

and Euler Equation


Zì £�H¬x�Æ¤

In this talk, we will introduce some new exact solutions of LL equation and incompressible

NS (including Euler) equation constructed by us recently, and make some comments on the

solutions constructed in the past and those constructed recently.

Robust Attractors for a Perturbed Non-autonomous Extensible

Beam Equation with Nonlinear Nonlocal Damping


�j £x²�Æ¤

In this talk, we investigate the attractors and their robustness for a perturbed non-

autonomous extensible beam equation with nonlinear nonlocal damping. We prove that the

related evolution process has a finite-dimensional pullback attractor and a pullback exponential

attractor for each extensibility parameter, respectively, and both of them are stable on the per-

turbation. In particular, these stability holds for the global and exponential attractors when the

non-autonomous dynamical system degenerates to an autonomous one, so these results deepen

and extend those in recent literatures.

– 15 –



Recent Results on the FENE Dumbbell Model of

Polymeric Fluids

Ð�� £¥ì�Æ¤

In this talk, we will talk about our recent results on the L2 decay§the Liouville theorem and

well-posedness of the FENE dumbbell model of polymeric fluids and some interesting problems.

Structure of Disclinations in 3D Landau-de Gennes Theory

u ] £�l¥©�Æ¤

Radial hedgehog, biaxial ring and split-core structures are three fundamental structures

in the theory of liquid crystal. Since 1988, these three structures have been observed and

numerically confirmed by various scientific groups. In this talk we are concerned about these

three structures in 3D Landau-de Gennes theory. We theoretically prove the existence of three

solutions with the above mentioned structures. Their specific structures near disclinations will

also be discussed.

Some developments of some kinetic equations

�öd £uH���Æ¤

In this talk, we will discuss about some developments of some kinetic equations.

½~p�Ñ4�76¯K9V­ÅðÆ�§|�ÿÝ)

�°J £uÀ���Æ¤

½~��Ø �Ñ�î.íN6LæNÔ�, �XÙêâêO\�Ã¡�, -Å�Ô¡

�5��C­Ü, íN3-Å�Ô¡�m£=¤¢-Å�¤Øä8¥, �ª6|I�^��

� Radon ÿÝ5�x. ·�ïÄ
þãp�Ñ4�¯K, �Ñ
4��/Ð>�¯K��

�RadonÿÝ)�î�½Â, ¿^u¦)þãÃ��-Å�9eZ�'¯K. ·�ò®�CÏ

5·�¤����
#?Ð.£T�wSNÄu�þ°���Æ¯O��Ç!ÉÇnó�Æë

�Æ¬!uÀ���ÆêÆ�ÆÆ�Æ¬)7�ïÜ�ïÄ¤��(J.¤
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Entropy and Renormalized Solutions for Quasilinear

Elliptic/Parabolic Equations and Fractional

Parabolic Equations with L1 Data

±Þ� £�®�Æ¤

In this talk, I will survey our work about elliptic/parabolic p(x)-Laplace equations, non-

uniformly elliptic/parabolic equations and parabolic fractional p-Laplace equations with L1

data under the frameworks of entropy solutions and renormalized solutions. Prof. Chao Zhang

in Harbin Institute of Technology was the main co-worker, and Prof. Yongyong Cai in Beijing

Computational Science Research Center and Prof. Kaimin Teng in Taiyuan University of

Technology were the contributors.
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