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L1 isoperimetric inequality on the unit disk
FEHB BRPGITTE KA
In this talk, we obtain a sharp isoperimetric inequality on the unit disk for L1 functions
and classify all extremal functions. The original isoperimetric inequality was obtained in

1921 by Carleman for analytic functions on the unit ball. This is a joint work with
Meijun Zhu.

Weighted Estimates for Neumann Problems in Homogenization of Systems of

Elasticity
SR I P S
For a family of systems of linear elasticity with rapidly oscillating periodic, bounded
measurable coefficients, we give a sufficient condition for the weighted W "* estimates

for weak solutions of Neumann problems in a fixed bounded Lipschitz domains by
using a weighted real variable method.



Negative Power Nonlinear Integral Equations on Bounded Domains

L B A e

We introduce and study some negative power nonlinear integral equations on bounded
domains that are related to the sharp reversed Hardy-Littlewood-Sobolev inequality.
The existence results are obtained. Blowup behavior of the minimizing energy solutions
to the subcritical problem is also studied. This is a joint work with Prof. Jingbo Dou and
Prof. Meijun Zhu.

Bifurcation in a reaction-diffusion model with nonlocal delay effect and nonlinear
boundary condition
BT A TR 2 ()
In this talk, the existence, stability, and multiplicity of steady-state solutions and
periodic solutions for a reaction-diffusion model with nonlocal delay effect and
nonlinear boundary condition are investigated by using Lyapunov-Schmidt reduction.
When the interior reaction term is weaker than the boundary reaction term, it is found
that there is no Hopf bifurcation no matter how either of the interior reaction delay and
the boundary reaction delay changes. When the interior reaction term is stronger than
the boundary reaction term, it is the interior reaction delay instead of the boundary
reaction delay that determines the existence of Hopf bifurcation. Moreover, the general
results are illustrated by applications to models with either a single delay or bistable

boundary condition.

John’s Lemma and 2-Dimensional Lp-Minkowski Problem

BRER  AERUREE

John’s lemma is an important tool in convex geometry and analysis, it can be stated as
follows: For any convex body K < R"(a bounded convex set with non-empty interior),
there is an ellipsoid E — K , which is the ellipsoid of maxialvolume contained in K such
that

(1) ECKCc+n(E—-c),

where c is the center of E. In dimension 2, this can be formulated as follows: if u > 0 is

the support function of a convex domain in R2 then 3¢ e R*,0 € S' a,b > 0 such that
(2)
1
(2 cos?(x - 8)+ b sin> (x— 0)> <u(x)—c(cos(x).sin(x))

1
< (a2 cos’(x—6)+Db*sin*(x - 9))5, xe0,27].
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In this talk we will give a variant of this inequality, some applications to 2-dimensional
Lp-Minkowski problem and the self-similar solutions of anisotropic curve-shortening

flows will be discussed.

W2P estimates for elliptic equations on C'* domains

BRI FEABRS

In this talk, we establish W2P estimates for elliptic equations on C'* domains. The
classical method, straightening the boundary, is not applicable since the domain is not
C"! which is the standard assumption to derive WP estimates. Both Vitali cover lemma
(or C-Z decomposition) and Whitney cover lemma are used. An interesting property of

harmonic functions is crucial to our result.

Babuska Problem in Composite Materials and its Application to Acoustic
Resonators
ZEHENI A RUmTE K
Variational method is a very useful tool to study the elliptic problem. A long-standing
area of material science has been the study of electrostatic and elastic fields in
composite material. For a general elliptic system, when the coefficients are piecewise
H\”older continuous and uniformly bounded, an e-independent bound of the gradient
was obtained by Li and Nirenberg, where & represents the distance between the
interfacial surfaces. However, in high-contrast composites, when ¢ tends to zero, the
stress always concentrates in the narrow regions. As a contrast to the boundedness result
of Li and Nirenberg, in order to investigate the role of & played in such kind of
concentration phenomenon, in this talk we will show the blow-up asymptotic
expressions of the gradients of the variational solutions to the Lame system with
partially infinite coefficients in dimensions two and three. This completely solves the
Babuska problem on blow-up analysis of stress concentration in high-contrast
composite media. Recently, we extend our method to deal with the resonant behavior

between two close-to-touching convex acoustic subwavelength resonators.

Attractor bifurcation for an electrically conducting fluid

flow between two rotating cylinders
X35 58 BBk K
In this paper, we establish a simplified governing equation for an electrically conducting

fluid flow between two concentric rotating cylinders. Furthermore, we show that the

simplified governing equations bifurcate to an S*1 attractor (a 1-dimensional sphere)
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when the magnetic Taylor number crosses a critical value. Notably, the S1 attractor
contains precisely eight singular points, four of which are stable nodes and the
remaining are saddle points, with the impact of the magnetic field generated only by the
axial electric current. If the magnetic field is mainly produced by the center electric
current, the number of singular points of the S*1 attractor can only be four, with two
saddle points, and two stable nodes. In addition, our research shows that the axial
current accelerates the S1 attractor bifurcation but the center current has the opposite

effect, in comparison with the flow without the influence of a magnetic field.

Diffusive population model with harvesting
O SRV KA
From the point of view of human needs, the exploitation of biological resources, the
management of renewable resources, and the harvesting of populations are commonly
human purpose of achieving the economic interest in fishery, forestry, and wildlife
management. We consider the effect of harvesting in a reaction-diffusion logistic

population model and a predator-prey model with prey-taxis.

On the scalar curvature problem with very degenerate prescribed functions
VU S e
We talk about a scalar curvature problem. It is known that there are a number of results

related to the existence of solutions concentrating at the isolated critical points of the

scalar curvature K(x). However, if K(x) has non-isolated critical points with different

degenerate rate along different directions, whether there exist solutions concentrating at
these points is still an open problem. We give a certain positive answer to this problem
via applying a blow-up argument based on local Pohozaev identities and modified finite

dimensional reduction method when the dimension of critical point set of

K(X)ranges from 1 to N-1.

Sharp Sobolev inequalities involving boundary terms revisited

JEARHE AL EUmTE Ko
We revisit the sharp Sobolev inequalities involving boundary terms on Riemannian
manifolds with boundaries proved by [Y.Y. Li and M. Zhu, Geom. Funct. Anal. 8
(1998), 59-87.] and explore the role of the mean curvature. This is a joint work with

Jingang Xiong and Ning Zhou.



Almost periodic solutions of impulsive differential equations
O JERUmE R
In this talk, I would like to introduce the Bohr's almost periodic function, the piecewise
continuous almost periodic function, and its module. The piecewise continuous almost
periodic function appears in the study of almost periodic impulsive differential
equations. I would like introduce some results about the module of almost periodic

solutions for impulsive differential equations.

Normalized solutions to the Chern-Simons-Schrodinger system and fractional
Schrodinger equations
G LIRS PEBER S S RGR AT TR
We introduce normalized solutions to the Chern-Simons-Schrodinger system, which is a
gauge-covariant nonlinear Schrodinger system with a long-range electromagnetic field,
arising in nonrelativistic quantum mechanics theory. The solutions correspond to critical
points of the underlying energy functional subject to the L>-norm constraint. We also
study the normalized solutions of the fractional nonlinear Schrodinger equations with
combined nonlinearities, and get the existence and stability of standing waves for the

fractional nonlinear Schrodinger equation.

The polynomial decay with respect to noncompactness measure for some
dynamical systems and its application to the wave equation
PRZE B RN
In this talk, we first establish an abstract theorem on estimating polynomial decay rate
of noncompactness measure of bounded sets for infinite-dimensional dynamical systems;
and then we apply the abstract theorem to the wave equations with nonlocal weak
damping and anti-damping.
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