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Global unique solvability for the 3D inhomogeneous incompressible

asymmetric equations with bounded density in critical Sobolev space

HEE
L IHTE R
i 2 . In this paper, we establish the global existence of weak solutions to the 3-D
inhomogeneous incompressible asymmetric system provided that the initial density 0 <
Po L%, the initial velocity o and the initial angular velocity o are small in the critical
Sobolev space %( 3). Furthermore, if an additional condition is imposed on the initial data,
that is,

IC o ol 2+ oll g <eo,
%yl 21

and the initial density has positive lower bound (i.e. o= > 0), the uniqueness is
established. In addition, we also obtain the decay of this global strong solution with respect

to time variable t.

Weighted bounds for super singular integral operators with rough kernels
IEREBHERE
§i %% . We study the rough homogeneous super singular integrals. In the paper, we firstly

establish a bilinear form dominated by sparse forms. Based on this, we also provide a

quantification of the weighted inequalities due to Watson and Duoandikoetxea.
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The space-time estimates for the Schrodinger equation

R
RKEHET K
i . In this talk, I will present our recent work on the space-time estimate for the
Schrodinger equation. By using wave packet decompositions, polynomial partitioning
method and a refined Strichartz estimate, we obtain a high frequency input maximal
estimate for the 2D Shrouding group. By this estimate we confirmed a conjecture
formulated by Planchon. For high dimensional case, we set up a high frequency input
bilinear estimate, and improved the known result in high dimensional case. This talk is

based on the joint work with Changxing Miao and Ankang Yu.

Bilinear analysis with Zygmund dilations

ZRRAF
RIEKZE
%L In this talk, I will introduce our recent progress on singular integral theory associated
with Zygmund dilations. In particular, using the natural bilinear Fefferman-Pipher
multiplier as model, we systematically formulated the bilinear kernel estimates in the
Zygmund setting. Then along with natural T1 type assumptions we get the boundedness of

bilinear Zygmund type singular integrals.

Nonuniform Sobolev Spaces
INCE
TR

i 2 : We study nonuniform Sobolev spaces, i.e., spaces of functions whose partial
derivatives lie in possibly different Lebesgue spaces. Although standard proofs do not apply,
we show that nonuniform Sobolev spaces share similar properties as the classical ones.
These spaces arise naturally in the study of certain PDEs. For instance, we illustrate that
nonuniform fractional Sobolev spaces are useful in the study of convergence of Schrodinger
operators. In this work we extend recent advances on the convergence of Schrodinger

operators to nonuniform fractional Sobolev spaces.



Rough oscillatory singular integrals and Carleson type maximal operators
k&
EITRE#
i % : This talk is concerning with the estimates of rough oscillatory singular integrals and

the Carleson type maximal operators with real polynomial phases, or certain general rational
function phases on higher dimensional cases. We will present the classical results and the

recent results with mild regularity or rough kernels.

Weyl law, Kuznecov sum, and inverse spectral problems
JEIE &
WL K
% . The study of (pointwise) Weyl asymptotics is one of the central problems in spectral
geometry and harmonic analysis on Riemannian manifolds. The Kuznecov formula is a

generalized version of the pointwise Weyl formula. We survey our recent works on

pointwise Weyl law, (generalized) Kuznecov sum formula, and related inverse problems.

Nodal sets of Dirichlet eigenfunctions in quasiconvex Lipschitz domains
ERET
B BB
i L. Estimating the size of the nodal sets for the eigenfunctions of elliptic operators is a

classical unique continuation problem, which has had several breakthroughs recently due to
A. Logunov’s work. In this talk, I will give a brief introduction to this problem and present

our recent work on the estimate of nodal sets in quasiconvex Lipschitz domains.
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