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On subsonic flows around a profile with a vortex line

itk

Abstract. In this talk, I will present a result on the existence of 2-dimensional
subsonic steady compressible flows around a finite thin profile with a vortex line at
the trailing edge, which is a special case in the celebrated lifting line theory by
Prandtl. Such a flow pattern is governed the two-dimensional steady compressible
Euler equations. The vortex line attached to the trailing edge is a free interface
corresponding to a contact discontinuity. Such a flow pattern is obtained as a
consequence of structural stability of a uniform contact discontinuity. The problem
is formulated and solved by an application of the implicit function theorem in a
suitable weighted space. The main difficulties are the possible singularities at the
fitting of the profile and the vortex line and the subtle instability of the vortex line.
Some ideas of the analysis will be presented. This talk is based on joint works with
Jun Chen and Aibin Zang at Yichun University.

Global classical solutions to compressible Navier-Stokes equations
with vacuum

AKIL
AT T TR

Abstract. In this paper, we establish the existence of a global classical solution to 3D
Cauchy problem of the isentropic compressible Navier-Stokes equations with large
initial data and vacuum under the assumption that

$(\gamma-1)"\frac{1} {6} E 0"{\frac{1}{2} }\mu"{-\frac{1}{2}}$
is suitably small. It is showed that the initial energy $E_0$ can be large if the adiabatic
exponent $\gamma$ is near $1$ or the viscosity coefficient $\muS§ is taken to be large.

This is a joint work with Xiaofeng Hou and Hongyun Peng.



Eigenvalue Problems of Hormander Operators on
Non-equiregular sub-Riemannian Manifolds

R4
HDUR

Abstract. We shall report some results on eigenvalue problems for degenerate elliptic
operators, which including the results on closed eigenvalue problem and Dirichlet
eigenvalue problem of self-adjoint Hormander operators on non-equiregular sub-
Riemannian manifolds. By Rayleigh-Ritz formula and the subelliptic heat kernel
estimates ect., we establish the Weyl's asymptotic formula and the precise lower and
upper bounds of eigenvalues which depend on the volume of subunit ball and the
measure of the manifold. Under a certain condition, we obtain the explicit lower and
upper bounds of eigenvalues which have the polynomially growth in k with the optimal
order related to the non-isotropic dimension of the manifold.
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The number of positive solutions for elliptic problems

iy
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Abstract. We will talk about how to determine the exact number of positive solutions
or positive blow-up solutions of elliptic problems with critical exponent. The main
arguments are based on the local Pohozaev identities, blow-up analysis and the
properties on the Green's function. This talk is based on joint papers with Prof. Daomin
Cao, Prof. Shusen Yan, Dr. Peng Luo, etc.



On effects of the nonlinear signal production to the boundedness and
finite-time blow-up in a flux-limited chemotaxis model

E N

Abstract. We study herein the initial-boundary value problem for the flux-limited
chemotaxis model with nonlinear signal production subject to no-flux boundary
conditions in a ball, it is proved that the corresponding solution is global bounded when
p > max{k,q}. Moreover, under the condition 1 <p<cq and k > 1, it is shown that if X
is sufficiently large, then the corresponding solution blows up at finite time T.

On principal eigenvalue for time-periodic parabolic operators

ot
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Abstract. We will discuss some recent progress on the asymptotic behavior of principal
eigenvalues of time-periodic parabolic operators. We will focus on the dependence of
principal eigenvalues on diffusion rate and drift rate. The talk is based on joint works
with Shuang Liu, Rui Peng, Maolin Zhou.

Spectral Stability of Bacteria Pulses for the Keller-Segel Chemotactic
Model

S
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Abstract. In this talk I shall about our recent work on the stability/instability of a family
of traveling waves for a Keller-Segel chemotactic model with singular chemotactic term
but with zero chemical diffusion. By applying detailed spectral analysis, Evan's
function method and numerical simulation, we shall prove that in some range of the
parameters all the waves are spectrally stable in some appropriate exponentially

weighted spaces, and in some range of parameters all the waves are spectrally unstable



in any exponentially weighted spaces. I shall also talk about our work on the local well-
posedness of classical solutions for the singular chemotactic model.
It's a joint work with Yi Li, Yong Li and Hao Zhang.
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Asymptotical stability of wave patterns for viscous conservation laws
under periodic perturbations

K
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Abstract. In this lecture, I will present recent works on the asymptotical stability of
wave patterns for viscous conservation laws under periodic perturbations.

Taxis-driven formation of hotspots in a reaction-diffusion model for
virus infection

P L
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Abstract. This talk reports a recent joint work with Michael Winkler (Paderborn),
and it concerns a three-component chemotaxis model which accounts for spatially
heterogeneous dynamics of viral infection. In contrast to the classical Keller-Segel
type systems, the considered attractant is produced in an inherently nonlinear
mechanism. We develop an approach capable of detecting taxis-driven blow-up in
this complex model, as known virus hotspot formation phenomena observed in
biological experiments.
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Entropy and Renormalized Solutions for Quasilinear Equations with
L! Data

JH &3 AR
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Abstract. In this talk I will survey our work on quasilinear equations with L1 data
under the frameworks of entropy solutions and renormalized solutions and talk about
some recent progress on more general quasilinear elliptic equations.

These results were obtained with Prof. Chao Zhang in Harbin Institute of Technology,
and Prof. Yongyong Cai in Beijing Normal University and Prof. Kaimin Teng in
Taiyuan University of Technology, Prof. Fengping Yao and Dr. Ying Li in Shanghai
University.
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The asymptotic propagation speed of the Fisher-KPP equation with
effective boundary condition on a road

R
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Abstract. Of concern is the Fisher-KPP equation on the xy-plane with an “effective
boundary condition” imposed on the x-axis. This model, recently derived by Huicong
Li and me, is meant to model the scenario of fast diffusion on a “road” in a large “field”.
In our work, the asymptotic propagation speed of this model in the horizontal direction
is obtained, showing that the fast diffusion on the road does enhance spreading speed
in the horizontal direction in the field. In the new joint work with Xinfu Chen and
Junfeng He, we study the propagation speed in ALL directions, showing that away from
the $y-$axis by a certain angle (which can be explicitly calculated in terms of
parameters), the fast diffusion on the x-axis increases propagation speed, with the speed
getting larger when the direction is closer to the x-axis. We also obtain the asymptotic
spreading shape for the model. These results are parallel to the ones obtained by
Berestycki et al. for a different model which is meant to model the same physical
phenomenon. However, our method differs from theirs in that we are forced to abandon
the idea using lower solutions (when deriving a lower bound for the spreading speed)
and have to use the fundamental solution of the linearized problem to come up with
very delicate lower bound estimates for the nonlinear problem.

New Sharp Inequalities in Analysis and Geometry

R I
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Abstract. The classical Moser-Trudinger inequality is a borderline case of Soblolev
inequalities and plays an important role in geometric analysis. Aubin in 1979 showed
that the best constant in the Moser-Trudinger inequality can be improved by reducing
to one half if the functions are restricted to the complement of a three dimensional
subspace of the Sobolev space $H*1$, while Onofri in 1982 discovered an elegant
optimal form of Moser-Trudinger inequality on sphere. In this talk, I will present new
sharp inequalities which are variants of Aubin and Onofri inequalities on the sphere
with or without constraints. The main ingredient leading to the above inequalities is a



novel geometric inequality: Sphere Covering Inequality.

One such inequality, for example, incorporates the mass center deviation (from the
origin) into the optimal inequality of Aubin on the sphere which is for functions with
mass centered at the origin. In another view point, this inequality also generalizes to
the sphere the Lebedev-Milin inequality and the second inequality in the Szeg\"o limit
theorem on the Toeplitz determinants on the circle, which is useful in the study of
isospectral compactness for metrics defined on compact surfaces, among other
applications.

Efforts have also been made to show similar inequalities in higher dimensions.
Among the preliminary results, we have improved Beckner's inequality for axially
symmetric functions when the dimension $n=4, 6, 8% in a joint work with Yeyao Hu
and Weihong Xie. Many questions remain open.

Holder continuity of two-dimensional bounded subsonic-sonic flows

EeLeSili
R

Abstract. In this talk, I introduce a joint work with Professor Zhouping Xin on
regularity of two dimensional subsonic-sonic flows, which are governed by a nonlinear
degenerate elliptic equation. By a Moser iteration, it is shown that bounded subsonic-
sonic flows are locally Holder continuous.

Curved fronts of bistable reaction-diffusion equations in spatially
periodic media

EH
2K

Abstract. In this talk, we construct curved fronts for spatially periodic bistable
reaction-diffusion equations under the a priori assumption that there exist pulsating
fronts in every direction. Some sufficient and some necessary conditions of the
existence of curved fronts are given. Furthermore, the curved front is proved to be
unique and stable. Finally, a curved front with varying interfaces is also constructed.
Despite the effect of the spatial heterogeneity, the result shows the existence of curved
fronts for spatially periodic bistable reaction-diffusion equations which is known for
the homogeneous case.
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