
     

 

 

 

 

 

 

 

第七届杭州调和分析及应用国际研讨会 

 

The 7th Hangzhou International Workshop on Harmonic 

Analysis and Applications 

 

 

 

 
 

 

 

 

 

 

 

2022.12.16--2022.12.18 
 

浙江科技学院·理学院/大数据学院 
     

 

 

 



The Seventh Hangzhou Workshop on

Harmonic Analysis and Applications

December 16–18, 2022

Zhejiang University of Science and Technology

The workshop is partially supported by: National Natural Science Founda-

tion of China§“êÆ” úô��6Æ�

Organizer: Taotao Zheng, Qiquan Fang, Qiyu Sun, Guoen Hu and Xiangxing Tao

Contact: Taotao Zheng (188-6713-6439), Qiquan Fang (151-5712-6500),

Yaling Li (159-8812-2515), Di Wu (184-5719-5086)

Hotel: É²u�#�FÛËA (Ü�«3Ú´135 Ò)

Conference website: https://sciences.ucf.edu/math/qsun/the-seventh-hangzhou-workshop-on-

harmonic-analysis-and-applications/

1 2 �



8 ¹

�!¬ÆF§L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

�!�wK8�Á� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .6

CÕ¬Æ (VooV meeting) /�

• 12 �17 FþÌ�w IDµ159-941-942

¬Æó�µhttps://meeting.tencent.com/dm/ZkQZqX1NWZPM

• 12 �17 FeÌ�w©¬|(A |) IDµ159-941-942

¬Æó�µhttps://meeting.tencent.com/dm/ZkQZqX1NWZPM

12 �17 FeÌ�w©¬|(B |) IDµ195-933-789

¬Æó�µhttps://meeting.tencent.com/dm/SWJCQ6YLB4s3

• 12 �18 F�w IDµ159-941-942

¬Æó�µhttps://meeting.tencent.com/dm/ZkQZqX1NWZPM
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12 月 17-18 日会议安排简表

Afternoon Session 2 (14:00-17:40, 腾讯会议(VooV meeting) ID: 195-933-789 )

17

日

下

午

B

组

14:00-14:40

徐孜立

The minimizers of the p-frame potential

李云章14:45-15:25

李朋

Dantzig selector: signal recovery from phaseless measurements

15:30-16:10

李亚旭

Sampling and reconstruction in reproducing kernel spaces with
mixed norm

16:15-16:55

范智杰

Recent progress on Schatten classes and Riesz transform
commutators 周疆

17:00-17:40 房启全

Norm-controlled inversion for algebra of operators

Morning Session (08:20-12:10, 腾讯会议(VooV meeting) ID: 159-941-942)

日期 时间 报告人 主持人

17

日

上

午

8:20-8:30

开幕式

致辞 陶祥兴

8:30-9:10

韩永生

Singular integrals and wavelet-type decomposition with applications
to Littlewood-Paley theory and Hardy space in Dunkl setting 孙颀彧

9:15-9:55 李中凯

Area integrals and maximal functions associated with the Dunkl
operators

10:00-10:40

谌稳固

Stable image reconstruction by TV type methods
伍火熊10:45-11:25 华波波

Yamabe type equations on lattice graphs

11:30-12:10

陈鹏

The Garnett-Jones Theorem on BMO space associated with
operators

Afternoon Session 1 (14:00-17:40, 腾讯会议(VooV meeting) ID: 159-941-942)

17

日

下

午

A

组

14:00-14:40

Sanghyuk Lee
Maximal function associated to space curves

李康伟14:45-15:25

李文娟

L^p-improving bounds and weighted estimates for maximal
functions associated with curvature

15:30-16:10

杨奇祥

Triple non-linear structure and Marcinkiewicz theorem

16:15-16:55

吴新峰

Wavelet characterizations of operator-valued Hardy spaces
陶双平

17:00-17:40

曹军

Local potential operator and uniform resolvent estimate for
generalized Schrodinger operator in Orlicz spaces
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Morning Session (08:30-12:10, 腾讯会议(VooV meeting) ID: 159-941-942)

日期 时间 报告人 主持人

18

日

上

午

8:30-9:10

陆国震

Stability of some geometric and functional inequalities
胡国恩9:15-9:55 Nguyen Lam

Sharp uncertainty principles and their stability
10:00-10:40 薛庆营

On the boundedness of multilinear pseudo-differential operators
孙文昌

10:45-11:25

陈艳萍

Some properties of generalized singular integrals related to SQG
equation

11:30-12:10 郑涛涛

Weighted estimates for product singular integral operators in
Journe's class on RD-spaces

Afternoon Session (14:00-18:25, 腾讯会议(VooV meeting) ID: 159-941-942)

日期 时间 报告人 主持人

18

日

下

午

14:00-14:40

刘宇

Boundedness of fractional heat semigroups generated by degenerate
Schrödinger operator

袁 文

14:45-15:25

张阳阳

The endpoint theory of fractional ball Banach Sobolev spaces

15:30-16:10

阮卓聘

Elliptic boundary problems for edge-degenerate pseudodifferential
operators

16:15-16:55

刘风

Regularity properties of maximal commutator and its fractional
variant 陶祥兴

17:00-17:40

王松柏

一个奇异积分交换子的端点估计

17:45-18:25

周永亮
The trilinear Stein-Weiss inequality with its optimal constants
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The Seventh Hangzhou Workshop on
Harmonic Analysis and Applications

Hangzhou, December 16–18, 2022

Titles and Abstracts

Local potential operator and uniform resolvent estimate for generalized

Schrodinger operator in Orlicz spaces

Jun Cao

Zhejiang University of Technology

In this talk, we consider the local potential operator with integral kernel restricted in a ball of

radius less than some fixed number r ∈ (0,∞) has appeared frequently in the spectral estimates

of Schrödinger operator. We establish a good-λ inequality for this operator and characterize

its uniform boundedness on the weighted Orlicz space in both strong and weak senses. The

uniformity in r of this boundedness enable us to recover the classical boundedness of “global”

potential operator, by letting r →∞. As an application, we establish uniform estimate for the

resolvent (λ−L)−1 of some generalized Schrödinger operator L := L0 + V on Orlicz space. An

explicit representation in its operator norm on the dependence of λ ∈ (0,∞) is also given.

The Garnett-Jones Theorem on BMO space associated with operators

Peng Chen

Sun Yat-sen University

Let BMOL be the BMO space associated with an operator L. In this talk, we show two kinds

of decomposition of BMOL functions. As an application, we prove the Garnett-Jones Theorem

on BMOL, that is, comparable upper and lower bounds are given for the distance for a BMOL
function from L∞ space. The other decomposition claims that a compact supported BMOL
function can be decomposed as the summation of an L∞ function and the integral of the heat

kernel with respect to a finite Carleson measure. Random dyadic lattice method is used in both

of the two kinds of decomposition. All condition we need is the heat kernel of the semigroup

generated by L satisfies the Gaussian upper bound.

Stable image reconstruction by TV type methods

Wengu Chen

Institute of Applied Physics and Computational Mathematics
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TBA

Some properties of generalized singular integrals related to SQG equation

Yanping Chen

University of Science and Technology Beijing

We will give some properties of generalized singular integrals to SQG equations.

Recent progress on Schatten classes and Riesz transform commutators

Zhijie Fan

Wuhan University

This talk is about recent progress on Schatten classes and non-Euclidean Riesz transform com-

mutators. By developing a new approach to bypass the use of Fourier analysis and the standard

dyadic structure of Euclidean space, we show that the Schatten norm of several kinds of non-

Euclidean Riesz transform commutators can be characterized in terms of Besov norms of the

symbol.

Norm-controlled inversion for algebra of operators

Qiquan Fang

Zhejiang University of Science and Technology

Matrices and integral operators with off-diagonal decay appear in numerous areas of mathe-

matics including numerical analysis and harmonic analysis, and they also play important roles

in engineering science including signal processing and communication engineering. Wiener’s

lemma states that the localization of matrices and integral operators are preserved under inver-

sion. In this talk, we consider the stability and norm-controlled inversion for matrix and integral

operators.

Singular integrals and wavelet-type decomposition with applications to

Littlewood-Paley theory and Hardy space in Dunkl setting

Yongsheng Han

Auburn University, USA

We establish the wavelet-type decomposition in the Dunkl setting which is associated with

finite reflection groups on the Euclidean space. The main tool is to introduce a new class

of singular inegral operators and provide the T1 theorem, This group structure induces two
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nonequivalent metrics: the Euclidean metric and the Dunkl metric, which are both involved

in the estimates of singular integrals, heat and Poisson kernels in this Dunkl setting. As an

application, we establish the Littlewood–Paley theory and Hardy space in the Dunkl setting.

The L2 boundedness plays a crucial role. New tools developed include the weak-type discrete

Calderón reproducing formulae, Coifman-type approximation to the identity, Meyer-type com-

mutation Lemma, new almost orthogonal estimates in the Dunkl setting and the wavelet-type

decomposition, and the molecular decomposition of the Dunkl–Hardy space.

Yamabe type equations on lattice graphs

Bobo Hua

Fudan University

Yamabe type semilinear PDEs have been well studied on Rn. We discuss known results and

open problems on the lattice graph Zn. This is based on joint work with Ruowei Li and Florentin

Muench, Hichem Hajaiej and Fengwen Han.

Sharp uncertainty principles and their stability

Nguyen Lam

Memorial University of Newfoundland, Canada

The Heisenberg uncertainty principle, which is a fundamental result in quantum mechanics,

and related inequalities such as the hydrogen and Hardy uncertainty principles, belong to the

family of geometric inequalities known as the Caffarelli-Kohn-Nirenberg inequalities. In this

talk, we discuss some recent results about the optimal uncertainty principles, Caffarelli-Kohn-

Nirenberg inequalities, and their quantitative stability.

Maximal function associated to space curves

Sanghyuk Lee

Seoul National University, Republic of Korea

This talk concerns Lp bound on the maximal function generated by averages over space

curves. A most typical example is Bourgain’s circular maximal theorem in 2 dimensions. How-

ever, such maximal bounds have not been known for the curves in higher dimensions until

recently. We discuss recent developments in the problem.
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Dantzig selector: signal recovery from phaseless measurements

Peng Li

Lanzhou University

Consider the task of recovering a complex vector x0 from phaseless nonlinear measurements

b contaminated by a random noise e. This nonconvex problem is called complex phase retrieval.

Especially, when the unknown vector x0 is sparse, it is called complex sparse phase retrieval.�n

this talk, we first consider the ∞-norm data fitting item model– the nonlinear Dantzig selector.

We show that the stable recovery error estimation can be obtained with high probability. We

also show the difference between our model and the 1-norm data fitting item model-Nonlinear

RLAD, and the 2-norm data fitting item model—Nonlinear Lasso.

Lp-improving bounds and weighted estimates for maximal functions associated

with curvature

Wenjuan Li

Northwestern Polytechnical University

In this paper, we establish weighted estimates for a wide class of maximal functions along some

finite type curves and hypersurfaces. In particular, various impacts of non-isotropic dilations are

considered. Via the methodology of sparse domination, the weighted estimates for the global

maximal functions can be reduced to the Lp-improving properties of the corresponding localized

maximal functions. We mainly focus on proving the Lp → Lq bounds (q > p) for localized

maximal functions with non-isotropic dilations of curves and hypersurfaces whose curvatures

vanish to finite order at some points. As a corollary, we obtain the weighted inequalities for the

corresponding global maximal functions, which generalize the known unweighted estimates.

Sampling and reconstruction in reproducing kernel spaces with mixed norm

Yaxu Li

Hangzhou Normal University

In this talk we consider (non)random sampling of signals in (in)finite-dimensional reproducing

kernel spaces with mixed norm. We first assume that the signals of interest reside in a repro-

ducing kernel space with mixed norm defined on metric measure spaces. We consider three

sampling schemes of the signals of interest depending on the accessible sampling domains that

are the whole metric measure spaces or part thereof. We propose iterative algorithms that

reconstruct or approximate the original signals from the sampling data. When one can do sam-

pling on the whole metric measure spaces, the proposed algorithm can perfectly reconstruct the

original signals if the sampling size is large enough. When one cannot access the whole metric

measure spaces, we show that the proposed algorithms can approximate the original concen-

trated signals with the approximation error being a multiple of the concentration ratio if the

sampling set has sufficient density. Then we consider random sampling of signals in (in)finite-

dimensional reproducing kernel spaces with mixed norm. Here the random sampling refers to
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randomly taken sampling positions according to some probability measure. We study the sta-

bility of random sampling procedure by establishing sampling inequality that holds with high

probability when the sampling size is large. We establish the probabilistic sampling inequality

though a combination of mathematical analysis and probabilistic analysis. The main tools we

use are covering number of signal(function) space and (uniform) large deviation inequality for

a sequence of random variables. We provide a concise proof and our proof leads to explicit

and transparent estimates involved in the probability with which the sampling inequality holds.

Area integrals and maximal functions associated with the Dunkl operators

Zhongkai Li

Shanghai Normal University

In this talk I shall present some recent researches about Lusin-type area integrals associat-

ed to the Dunkl operators and the non-tangential maximal function on the upper half-space.

Regularity properties of maximal commutator and its fractional variant

Feng Liu

Shandong University of Science and Technology

In this talk, I’ll present some recent results concerning regularity properties of maximal com-

mutator and its fractional variant, both in global case and in local case.

Boundedness of fractional heat semigroups generated by degenerate Schrödinger

operator

Yu Liu

University of Science and Technology Beijing

In this talk, we introduce various regularity estimates about the fractional heat semigroup

{e−tLα}t>0, where Lα denote the fractional powers of L for α ∈ (0, 1) and L is a a degenerate

Schrödinger operator in Rn. Moreover, we obtain the boundedness on the weighted Morrey

spaces and BMO type spaces for some operators related to L.

Stability of some geometric and functional inequalities

Guozhen Lu

University of Connecticut, USA

In this talk, we will discuss recent works on stability of some geometric and functional

inequalities, including the Heisenebrg uncertainty principle, Hydrogen uncertainty principle,
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and L2 and Lp Caffarelli-Kohn-Nirenberg inequalities in Euclidean spaces (joint works with

A. Do, C. Cazacu, J. Flynn, N. Lam). If time allows, we will also discuss the stability of the

Moser-Onofri and log Sobolev inequalities on the sphere (joint works with L. Chen and H. Tang).

Elliptic boundary problems for edge-degenerate pseudodifferential operators

Zhuoping Ruan

Nanjing University

Let X be a compact C∞ manifold with boundary, Y . A distribution u on X \Y is said to have

a conormal asymptotic expansion of type P if, formally,

u(x, y) ∼
∑

(p,k)∈P

(−1)k

k!
x−p logkxupk(y) as x→ +0,

where x is a boundary defining function and upk ∈ C−∞(Y ). Given asymptotic types P,Q,

we construct a calculus for edge-degenerate pseudodifferential operators A on X \ Y with the

property that if u has an asymptotic expansion of type P , then Au has an asymptotic expansion

of type Q. The calculus contains the trace operators γpk, where γpku = upk, while elliptic

elements possess parametrices within the calculus. For P = Q being the asymptotic type

resulting from a Taylor series expansion at x = 0, we recover Boutet de Monvel’s calculus. This

is joint work with Xiaochun Liu (Wuhan) and Ingo Witt (Göttingen).

������ÛÛÛÉÉÉÈÈÈ©©©������fff���ààà:::���OOO

Songbai Wang

Chongqing Three Gorges University
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Wavelet characterizations of operator-valued Hardy spaces

Xinfeng Wu

China University of Mining and Technology

Let M be a von Neumann algebra equipped with a normal semifinite faithful trace τ , and

Hp(Rn,M) be the operator-valued Hardy spaces introduced by Tao Mei. We characterize the

operator-valued column Hardy space Hc
p(Rn,M)(1 ≤ p <∞) by using several square functions

involving wavelets, which corresponds to Meyer’s wavelet characterizations of the classical Hardy

space when p = 1. This is joint work with Guixiang Hong and Wenhua Wang.
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The minimizers of the p-frame potential

Zili Xu

The Hong Kong University of Science and Technology

Minimal potential energy problems have been actively discussed over the last decades in connec-

tion with applications in physics, signal analysis and numerical integration. Generally, one aims

to find distributions of N points on the unit sphere which minimize the potential energy over all

sized N configurations. One of the most interesting potential energies is the p-frame potential.

For any positive real number p, the p-frame potential of N unit vectors X := {x1, . . . ,xN} ⊂ Rd

is defined as FPp,N,d(X) =
∑

i 6=j |〈xi,xj〉|p. In this talk, we focus on this quantity for N = d+ 1

points and establish uniqueness of minimizers of FPp,d+1,d for all p ∈ (0, 2). Our results com-

pletely solve the minimization problem of the p-frame potential when N = d + 1, confirming a

conjecture posed by Chen, Gonzales, Goodman, Kang and Okoudjou.

On the boundedness of multilinear pseudo-differential operators

Qingying Xue

Beijing Normal University

The origin of the study of the linear pseudo-differential operators can be traced back to the

outstanding works of Kohn and Nirenberg and Hörmander. The theroy of multilinear pseudo-

differential operators was first established by Coifman and Meyer. Since then, many works have

been done. In this talk, we first recall some background of the multilinear pseudo-differential

operators and then present some recent results, in particular, the quantitative weighted estimates

for the multilinear pseudo-differential operators in general function spaces.

Triple non-linear structure and Marcinkiewicz theorem

Qixiang Yang

Wuhan University

Recently we’ve been focusing on two 50-year-old conjectures. We’ve solved both of these

conjectures completely, and here’s the second one. We reveal the triple non-linear structure of

the K functional of real interpolation spaces for general Besov type spaces by applying vertex

K functional defined by wavelets. The techniques used in this report simply open a window

to interpolation in other more complex spaces. Real interpolation can substantially improve

operator continuity up to some log order in many cases. So it has been getting attention. In

1950, Lorentz introduced Lorentz spaces by using rearrangement functions. In 1964, Hunt extend

Marcinkiewicz theorem to Lorentz spaces. In this report, we systematically extend their work

to generalized Besov spaces composed of hierarchical quasi-Banach spaces, solving the second

conjecture about real interpolation proposed by Peetre in his book in the 1970s.
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The endpoint theory of fractional ball Banach Sobolev spaces

Yangyang Zhang

Beijing Normal University

This report mainly introduces the endpoint theory of fractional ball Banach Sobolev spaces. Let

p ∈ [1,∞) and X be a ball Banach function space on Rn with an absolutely continuous norm

for which the Hardy–Littlewood maximal operator is bounded on (X1/p)′, the associate (dual)

space of its 1/p-convexification. In this case, the fundamental formula holds true

lim
s→1−

(1− s)
∥∥∥∥∥

[∫

Rn

|f(·)− f(y)|p
| · −y|n+sp dy

] 1
p

∥∥∥∥∥

p

X

=
2π

n−1
2 Γ

(
p+1
2

)

pΓ
(p+n

2

) ‖ |∇f | ‖pX

for any f ∈ X, where Γ is the Gamma function. This identity coincides with the celebrated clas-

sical formula of Bourgain, Brezis, and Mironescu. Moreover, for any locally integrable function

f with ‖ |∇f | ‖X <∞,

sup
λ∈(0,∞)

λ

∥∥∥∥
∣∣∣
{
y ∈ Rn : |f(·)− f(y)| > λ| · −y|

n
q
+1
}∣∣∣

1
q

∥∥∥∥
X

∼ ‖ |∇f | ‖X

with the positive equivalence constants independent of f , where the index q ∈ (0,∞) is related

to X. In particular, when X := Lp(Rn) with p ∈ [1,∞), the above formulae hold true for any

given q ∈ (0,∞) with n(1p − 1
q ) < 1, which when q = p are exactly the recent surprising formulae

of H. Brezis, J. Van Schaftingen, and P.-L. Yung.

Weighted estimates for product singular integral operators in Journé’s class on

RD-spaces

Taotao Zheng

Zhejiang University of Science and Technology

This talk will give the Plancherel-Pôlya characterization of product weighted Triebel-Lizorkin

spaces and product weighted Besov spaces on RD-spaces and make some estimates for the

product singular integral operators in Journé’s class on these function spaces. As a result of

this, we present some sufficient conditions for the boundedness of product singular integral

operators on the product Lipschitz spaces and weighted Hardy spaces.

The trilinear Stein-Weiss inequality with its optimal constants

Yongliang Zhou

Harbin Engineering University

For f ∈ S(Rn), the solution to the equation (−∆)
n−λ
2

(
|x|βu(x)

)
= f(x)|x|−α can be written

formally as

u(x) = Sα,λ,β(f)(x) =

∫

Rn
f(y)

|y|α|x− y|λ|x|β
dy. (0.1)
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For f ∈ Lp(Rn), the boundedness of the operator Sα,λ,β defined in (0.1) from Lp(Rn) to Lq(Rn)

with p ≤ q is the classical Stein-Weiss inequality, which is also known as the doubly weighted

Hardy-Littlewood-Sobolev inequality. They can also be viewed as bilinear inequalities. This

report will consider the general trilinear Stein-Weiss inequality, including the sufficient and

necessary conditions for the inequality to hold and the best constants in the inequality for some

special cases.
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