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John’s lemma and 2-dimensional L,,-Minkowski problem

BRER, JERUR

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
nonempty interior), there is an ellipsoid E © K, which is the ellipsoid of maximal
volume contained in K such that
(1) EcKcc+n(E—oc),
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 R? , then3c e R%,0 € St,a,b >0
such that

)

1
(a? cos?(x — 8) + b? sin?(x — 0))z < u(x) — c - (cos x,sin x)

1
< n(a?cos?(x — 0) + b?sin?(x — 0))z,x € [0, 2m].

In this talk, we will give a variant of this inequality, some application to 2-
dimensional L, -Minkowski problem and the self-similar solutions of anisotropic
curve-shortening flows will be discussed.
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A concise boundary regularity for the Loewner-Nirenberg problem

7, FE[EH Notre Dame K%

Loewner and Nirenberg discussed complete metrics conformal to the Euclidean
metric and with a constant scalar curvature in bounded domains in the Euclidean
space. The conformal factors blow up on the boundary. The asymptotic behaviors of
the conformal factors near the boundary are known in smooth and sufficiently smooth
domains. In this talk, we introduce the logarithm of the distance to boundary as an
additional independent self-variable and establish a concise boundary regularity.

Non degeneracy and new existence of bubbling solutions for fractional
prescribed curvature equation

BEE, HERE

TBA

Non-radial singular solutions for some supercritical elliptic equations
R, TR ITE KA

Structure of positive singular solutions of some supercritical elliptic equations is
studied. Asymptotic expansions up to arbitrary orders at the isolated singular point of
prescribed singular solutions are established. To construct positive non-radial singular
solutions to the equations, we need to introduce suitable Holder spaces for the
operators related to the equations. Infinitely many positive non-radial singular
solutions for the equations are constructed in the forms given in the asymptotic
expansions.




Symmetry of hypersurfaces with ordered mean curvature in one direction
B4, E[H Rutgers K

For a connected n-dimensional compact smooth hypersurface M without boundary
embedded in R*"!, a classical result of A. D. Alexandrov states that it must be a
sphere if it has constant mean curvature. Nirenberg and I studied a one-directional
analog of this result: if every pair of points (x',a), (x',b) € M with a < b has
ordered mean curvature H(x', b) < H(x', a), then M is symmetric about some
hyperplane x,,,; = ¢ under some additional conditions. The proof was done by the
moving plane method and some variations of the Hopf Lemma. Xukai Yan, Yao Yao
and I have obtained the symmetry of M under some weaker assumptions using a

variational argument, giving a positive answer to a conjecture of Nirenberg and I in
2006.

Transition between nonlinear and linear eigenvalue problems

XJEH, AR
We study convergence of variational solutions of the nonlinear eigenvalue problem
—Au = AulP~?u, u € H}(Q),
aspl2orasp T2, where Qis a bounded domain in RY with smooth boundary. It
turns out that if A is not an eigenvalue of - A then the solutions either blow up or

vanish according to pl 2 or p T2, while if 1 is an eigenvalue of —A then the
solutions converge to the associated eigenspace.

Local uniqueness of ground states for rotating Bose-Einstein condensates
with attractive interactions

P, ek

We study ground states of two-dimensional rotating Bose-Einstein condensates
with attractive interactions. It is known that there exists a critical rotational velocity
)" and a critical number a* such that for any 0 < (0 < Q*, ground states exist if and
only if a < a*. For a general class of traps V(x), we prove that up to a constant phase,
there exists a unique ground state when 0 < 0 < Q* is fixed and a* — a > 0 is small
enough.
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Sharp Sobolev inequalities involving boundary terms revisited

REffh, JESOTHE A

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.

Concentrated vorticities in the 2-D capillary-gravity water waves
EFIR, iR

In this talk, we consider the steady concentrated vorticities of the 2-D
incompressible capillary-gravity water waves in finite or infinite depth. We construct
steady solutions which are highly concentrated near some given points lying on a
vertical line for example, with piecewisely constant or Lipschitz continuous vorticity
profiles.

Nonlinear diffusion equations with orientated convection
FEEE, HERITE RS

In this talk, we pay our attention to the influence of convection on the propagation
of disturbances in multi-dimensional space, and we are quite interested in specified
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orientated convection, namely the convection with counteracting diffusion and the
convection with promoting diffusion.

Existence of solutions for Schrodinger systems with linear and nonlinear
couplings

SRS, LIRS FRIBEACE 5 RGR A TR

We mainly introduce the existence of ground state and bound state solutions for
Schrodinger systems with linear and nonlinear couplings arising from Bose-Einstein
Condensates, the bifurcation, symmetric results, and asymptotic properties of the
solutions are included.

Ground states of two-component attractive Bose-Einstein Condensates
ENRT, DR TR

In this talk, we study a system of two coupled time-independent Gross-Pitaevskii
equations, which is used to model two-component Bose-Einstein condensates with
attractive interactions. For a certain type of trapping potentials, especially for the
degenerate ring-shaped potentials, we investigate the existence, concentration and
local uniqueness of ground states.
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