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ABSTRACTS

Casual Attention: Adaptive enforcement of causality in

physics-informed neural networks

EHIZE
RN RES T ERFENRR

In this work, we propose an efficient, adaptive and gradient-less point-wise weighting
method. The designed weights are non-negative, bounded, and monotonically decreasing in
the temporal direction, thus imposing temporal causality in the training of PINNs. Moreover,
the computation of the weights is completely decoupled from the spatiotemporal arrange-
ment of collocation points, enabling seamless integration with various resampling algorithms.
Extensive numerical examples demonstrate that the proposed method achieves state-of-the-
art results. The weighting algorithm incorporated with resampling operations can effectively
improve the convergence of PINNs in high-dimensional scenarios without succumbing to the

curse of dimension.

Some properties of generalized singular integrals

B3 SE
FRIKXF

In this paper, we study the properties of generalized singular integrals and give some

applications in SQG equation.

Maz’ya-Shaposhnikova type characterization for

p-energies on metric measure spaces and fractals

= Al

SE=]
FUNITSE R

In this paper, we present the celebrated Bourgain-Brezis-Mironescu type characterization

of p-energies in the setting of metric measure spaces, which is established via weak monotonic-



ity properties of various forms of p-energies. Then we extend the Maz’ya-Shaposhnikova type
characterization, initially developed in Euclidean spaces, to the context of metric measure
spaces. A notable aspect of our results is their validity in a broad class of spaces, including

fractal sets. This work was carried out jointly with Zhenyu Yu and Junda Zhang.

Do Carmo’s problem in Euclideac space and hyperbolic

space

~, [ —m1
N
I73°F

ERZBEKREF

Recent years have witnessed great progress on the stable Bernstein problem for minimal
hypersurfaces in Euclidean space, particularly in lower dimensions. It has been completely
solved up to ambient dimension 6. While the stable Bernstein problem was being studied, do
Carmo raised a corresponding problem for constant mean curvature (CMC) hypersurfaces:
must a complete, non-compact CMC hypersurface in Euclidean space with finite Morse index
be minimal? The lower-dimensional cases (n < 5) have been solved, but progress in higher
dimensions has been limited. In this talk, I will discuss work joint with Jingche Chen and
Haizhong Li in which we solved this problem in dimension 6. I will also mention some related

progress on this problem in hyperbolic space.

Hardy-Sobolev spaces of higher order associated to

Hermite operator

HPREL
IEREBEKREF

In this talk, we will consider the Hardy-Sobolev spaces of higher order associated with
Hermite operator. We also give some new characterizations of the Hardy spaces associated

with Hermite operator.



Capacities related with parabolic Besov spaces
Zi#
BBAE

This paper investigates geometric characterizations of Carleson-type embeddings of parabolic

Besov-type spaces via a parabolic degenerate extension problem associated with the fractional
heat operator.

On Dirichlet-type and n-isometric shifts in finite rank de

Branges-Rovnyak spaces

HEKREF
We study the function spaces D(u) by Richter and Aleman, and D; by Rydhe. It is
known that the forward shift M, is bounded and expansive on D(u), and therefore D(u)
coincides with a de Branges-Rovnyak space H(B). We show that such a B is rational if and

only if y is finitely atomic, and this happens exactly when the corresponding defect operator

has finite rank. We also outline a method for calculating the reproducing kernel of D(u) for
|dz]|

2:- s M1y 7,u'n—1) such
that M. on Dy is expansive with finite rank defect operator. Our investigation provides many

finitely atomic p. Similarly, we characterize the allowable tuples i = (

interesting examples of normalized allowable tuples ji.

Some work on tent spaces
=PI
AAMIBSEERT

In this talk, we introduce the definitions of tent space and tent-Carleson measure, and
characterize the positive Borel measure such that it is a (vanishing) tent-Carleson measures

for some holomorphic function spaces, including Hardy space, Bergman space, ), space.



Asymptotic Behaviour of the weak inverse anisotropic

mean curvature flow

5
PERFEAKE

We first establish a local gradient estimate for anisotropic p-harmonic functions. A key
feature of our estimate is that the constant remains bounded as p — 1; consequently, in the
limit p — 1, this estimate yields the local gradient estimate for weak solutions of the inverse
anisotropic mean curvature flow (IAMCF). As an application, we show that the weak IAMCF
is asymptotic to the expanding Wulff shape solution at the infinity, thereby extending the
result of Huisken and Ilmanen (2001) to the anisotropic case. Joint with Chaoqun Gao and

Rong Zhou.

Riesz potentials for weighted mixed-norm Lebesgue
spaces
REE
RNEGEKRTF

In this talk, we will introduce the Riesz capacity associated with the weighted mixed-
norm Lebesgue spaces, and establish the corresponding capacitary inequalities. The approach
taken is mainly based on a new characterization of weighted mixed-norm Lebesgue spaces via
using an operator Tg, where b > 1 is close to 1. This operator is defined by using either the

Taylor remainder (when 3 is a non-integer) or the high order difference (when 3 is an integer)

of the kernel of I[(fn). This is a joint work with Dalian Jin, Liguang Liu and Jie Xiao.

Minkowski problems and isoperimetric inequalities in
affine convex geometry
ERE
EBXE

While affine isoperimetric inequalities compare affine geometric invariants (such as vol-

umes and affine surface areas), affine geometric measures arise from the variations of these



affine invariants. We study the associate prescribe measure problem (affine Minkowski prob-

lems) and related affine inequalities.

Schrodinger Equations and Uncertainty Principles with

Fractional Orders
AR ZLRBZKRE

This talk will address the fractional Schrédinger equations and their associated Uncer-

tainty principles.

Riesz potential estimates for double obstacle problems

with Orlicz growth

REH
AR EAF

In this paper, we consider the solutions to the non-homogeneous double obstacle problems
with Orlicz growth involving measure data. After establishing the existence of the solutions
to this problem in the Orlicz-Sobolev space, we derive a pointwise gradient estimate for these

solutions by Riesz potential, which leads to the result on the C! regularity criterion.

Regularity for nonlinear elliptic equations with measure

data
SRR
JAdeImsE K&

In this talk, we consider general nonlinear elliptic equations of the form — div A(z, u, Du) =
1, whose principle part A depends on the solution itself and right-hand data p is a signed
Radon measure. The associated nonlinearity A is assumed to satisfy the small BMO con-
dition in z, Lipschitz continuity condition in u, and p-growth, Orlicz growth or p(x)-growth
condition in Du, while the boundary of underlying domain is assumed to be Reifenberg flat.

We will establish an optimal global Calderén-Zygmund type estimate for gradients of very



weak solutions to such measure data problem.

Liouville-type theorem for the fractional p-Laplacian

inequalties
Sikfz
HREH W KEF

This work addresses an open question posed in [Math. Ann. 2022, "Quasilinear Laplace
equations and inequalities with fractional orders”]. In the process of resolving this problem,
we uncovered a key structural insight. This discovery enables us to establish the existence
of solutions for a broad class of fractional p-Laplacian inequalities, extending to cases with
logarithmic, exponential, and power-law decay at infinity. (Joint work with Professor Jie
Xiao.)

Boundary pointwise regularity for the divergence form

elliptic boundary problem on uniform domain
BEE
Eez@KRE
In this paper, we study the boundary pointwise regularity for the divergence form elliptic
boundary problem. In generality, it is not convenient to define weak solutions for nonzero
boundary data on domain with the rough boundary, e.g. uniform domain. However, in this
paper, we introduce a definition of weak solutions for the boundary problem on uniform do-
main. What is interesting is that this definition can be considered to analysis the regularity
of weak solutions. In particular, by establishing the energy inequality, we show the bound-
ary pointwise C'“ regularity by using compactness methods under the admissible condition.
Furthermore, by establishing the linear property of solutions with respective to the harmonic

functions, we also prove the boundary pointwise C1* and C%*“ regularities if the boundary

data and the boundary of domain are pointwise C® and C%“ respectively.



The decomposition of geometric measures of convex body

AREREX
BRAImERE

We will talk about the decomposition formulas for the curvature measures of convex
bodies. The decomposition of a curvature measure of a convex body is with respect to
Hausdorff measures of different dimensions restricted to the singular sets of the boundary
of the convex body. The density functions and singular measures in the decomposition are
explicitly given in terms of integrals of functions of the generalized curvatures of the convex
body.
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