H 63t o Rl AR (H SRR RR 9 S0) Vol. 63 No. 6

2024 4F 11 H ACTA SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Nov. 2024
Tu_nT ﬁ,\"’;’g‘gm DOI: 10. 13471/j. cnki. acta. snus. ZR20240289

LR 2R AR AR R Dt
Pume A, ZLMEAR, AR
P K FHEFEFR, SR M 510275

B OE: BeFRREPIR AR R R 2 — e E N S R R I LA B R 2 — W EEE T — K
UL B A 1) 85 2% AT BRI 32 R 2B 0 s R &, el o R R IR A T e 1 I B A s R 1A
LRGSR ET AR A FEER BB R B AR R N KW G P L KRR R R R T
SEAE R IR AA R FRAR R, SR B SR T RE AR P RUE AR R R M A PIL RFEEFRIER T BT
B BB 5 1) I B T AR 22 BV 98 R o BT i 2 U, WP LR B2 B B R 27 4 TR 2R S A 40
T 5 [ MRS 35 K FESLIN R AL, Ry o Ll R 2R A s b e B T W S el B AR, St B 0 (A
BAA S 27 — 1L 4 [ s A% 3 AR M T B o o Ll R 24 B2 B BB B T AL G B S i B AR A A 118 2.0
iR S BT IN L  a e 1 e e R A A EA =Y/ U DN b 13 N S TN o34 & S 9 B IRASD Va2 Sl i =Ny ')
8,8 7T IR ERN N EFAERE LA 7R UK E PRI IRl A2 2878 R RIS, AR E K A R Bl — 5%
W20, JAFBE I A IRBp = — 3T,

KR oot R s AR SO BA 5 v K2

FEISES: G64929  XEAAREF: A XEHS: 2097 -0137 (2024) 06 - 0001 - 11

Centennial development of mathematics at Sun Yat-sen University

RUAN Yingdong, WEI Pengjuan, HU Jianxun

School of Mathematics, Sun Yat-sen University, Guangzhou 510275, China

Abstract: The Department of Mathematics, Sun Yat-sen University is one of the departments established in the
carliest stage of university establishment, and is also one of the earlier departments of Mathematics in China. At the
initial stage, a large number of mathematicians with international horizon were recruited to serve as faculty members
and dominated the construction and development of the mathematical discipline. During its early days, Mathematics
formed its advanced training system for mathematical talents, and trained many outstanding alumni such as Li
Guoping, Li Huazong, Zhou Shaotang, etc. After the faculty recombination nationwide in 1952, the renowned
mathematician Prof, Jiang Lifu began to dominate the construction of the mathematical discipline at Sun Yat-sen
University for a long period of time, and Mathematics at Sun Yat-sen University has formed its own modern integrate
training system for mathematical talents, and has successively trained outstanding alumni such as Lu Qikeng, Ye
Shuhua, and Huang Huahua. Mathematics at Sun Yat-sen University has also formed its own advantage research field
and achieved many front research results. After the reform and opening up, the Mathematical Department of Sun Yat-sen
University, under the guidance of Prof. Deng Donggao, has vigorously enriched its faculty through recruiting and

training, and laid a solid foundation for the leapfrog development of Mathematics at Sun Yat-sen University. The
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faculty team of pure mathematics was selected as one of the third batch of "Huang Danian Teachers' Teams in National

Universities". Mathematics at Sun Yat-sen University has formed a multi-level training system for innovative talents,

including the Mathematics Base Class, Top Talent Program 2.0, Strong Foundation Program, PhD and Master's

Degree graduates. Mathematics at Sun Yat-sen University has also made a very outstanding performance in scientific

research during recent years, with seven people receiving the National Outstanding Young Scientist Fund, five papers

published in four top international journals of pure mathematics, twice the second class prizes of the National Natural

Science Award, and three times the first class prizes of the Natural Science Award of the Ministry of Education.
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Complete Riemannian manifolds with pointwise
pinched curvature*

Bing-Long Chen, Xi-

ng Zhu

Department of Mathematics, Zhongshan University, Guangzhou, PR. China
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Abstract. An analogous Bonnet-Myers theorem s obtained for a complete
and positively curved n-dimensional (1 = 3) Riemannian manifold A", We
prove that if n > 4 and the curvature operator of " is pointwise pinched,
orif n = 3 and the Ricci curvature of M? is pointwise pinched, then M" is
compact.

1. Introduction

The relationship between algebraic properties of the curvature tensor and
manifold topologies has been studied extensively. One of the basic question
is under which condition on its curvature tensor a Riemannian manifold
is compact or homeomorphic to a space form. For examples, the classical
Bonnet-Myers theorem states that a complete Riemannian manifold with
positive lower bound for its Ricei curvature is compact; the famous sphere
theorem of Klingenberg, Berger and Rauch states that a compact, simply
connected }-pinched manifold is homeomorphic to the standard sphere.
The Ricci flows introduced by Hamilton in [10] have been found to
be very useful for studying such relationship between manifold topologies
and its curvature. For two-dimensional compact manifolds, Hamilton [12]
and Chow [4] found that the normalized Ricei lows converge; this provided
anew proof of the well theorem surfaces.
For three and |ourd|mensmnal compact manifolds with positive curvature,
Hamilton [10], [11] proved that the metrics can be deformed into metrics
of constant positive curvature; thereby the manifolds are dlﬂeomorphlc to
the sphere S° or §*, or a quotient space of $° or §* by a group of fixed
point free isometries in the standard metric. Recently by using the Rlcci

* This work was partially supported by the Foundation for Outstanding Young Scholars
and the National Science Foundation of Guangdong and China.
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Construction of Cauchy data of
vacuum Einstein field equations
evolving to black holes

By JuNmix Li and PIN Yu

Abstract

totically flat Cauchy initial
data stel ions, whose
future development must admit a trapped surface. Moreover, the datum s
exactly a constant time slice in Minkowski space-time inside and exactly a
constant time slice in Kerr space-time outside.

‘The proof makes use of the full strength of Christodoulou’s work on
the dynamical formation of black holes and Corvino-Schoen’s work on the
construction of initial data sets.

1. Introduction

1.1. Earlier works. Black holes arc the central objects of study in general
relativity. The presence of a black hole is usually detected through the exis-
tence of a trapped surface, namely, a two-dimensional space-like sphere whose
outgoing and incoming expansions are negative. The celebrated Penrose singu-
larity theorem states that under suitable assumptions, if the spacc-time has a
trapped surface, then the space-time is future causally geodesically incomplete;
ic., it must be singular, at least in some weak sense. On the other hand, the
weak cosmic censorship conjecture (WCC) asserts that singularitics have to be
hidden from an observer at infinity by the event horizon of a black hole. Thus,
assuming WOC, the theorem of Penrose predicts the existence of black holes,
via the exhibition of a trapped surface. This is precisely the reason why the
trapped surfaces are intimately related to the understanding of the mechanism
of gravitational collapse.

JLis partially supported by NSF-China Grant 11271377. PY is supported by NSF-China.
Grant 11101235
© 2015 Department of Mathematics, Princeton University.
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DUALITY OF HARDY AND BMO SPACES ASSOCIATED
WITH OPERATORS WITH HEAT KERNEL BOUNDS

XUAN THINH DUONG AND LIXIN YAN

1. INTRODUCTION

The introduction and development of Hardy and BMO spaces on Euclidean
spaces R” in the 160s and 1970s played an important role in modern harmonic
L oativns b pastiat e i oo .

paces
extensively in (32, [22], 18], (19], [31] and many others.

An L' funct
of the Poisson integral e~*VZ f satisfies

an sne@=([] [l «

"dydt)m eL'®™).

ion f on R™ is in the Hardy space H'(R™) if the area integral function

‘There are a mumber of equivalent characterizations of functions in the H' space,

including the all-important atomic decomposition (see [21], [31]).

A locally integrable function f defined on " is said to be in BMO, the space of

functions of bounded mean osmum.lon, if

2) Wlesio = 57 [ 1£06) = foldy <oc,

where the supremmum is taken over all balls B in R", and f5 stands for the mean

of f over B, ie.,

so=1BI" [ s

In (19], Fefferman and Stein showed that the space BMO is the dual space of the
Hardy space H'. They also obtained a characterization of the BMO space in terms
of the Carleson measure, the H'-H' boundedness of convolution operators which
satisfy the Hormander condition, and an interpolation theorem between L? spaces
and the BMO space. From the viewpoin, of Calderén-Zygmund operator theory,
H' and BMO spaces are natural substitutes for L' and L spaces, respectively.
Recently, Auscher, McIntosh and the first-named author introduced a class of
Hardy spaces H}, associsted with an operator L by means of the L! area integral

Received by the editors August 3, 2004.
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Lipschitz continuity of harmonic maps between

Alexandrov spaces

Hui-Chun Zhang! -
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Abstract In 1997, Jost (Cale Var PDE 5:1-19, 1997) and Lin (Collection
of papers on geometry, analysis and mathematical physics, World Sci. PubL.,
River Edge, 1997), independently proved that every energy minimizing har-
‘monic map from an Alexandrov space with curvature bounded from below to
an Al ps locally Holder conti

Lin (1997) proposed an open problem: can the Holder continuity be improved
to Lipschitz continuity? J. Jost also asked a similar problem about Lipschitz
regularity of harmonic maps between singular spaces [see page 38 in Jost (in:
Jost, Kendall, Mosco, Réckner, Sturm (eds) New directions in Dirichlet forms,
International Press, Boston, 1998)]. The main theorem of this paper gives a
complete resolution to it

‘Mathematics Subject Classification 58E20

1 Introduction

leen amapu : M* — N between smooth Riemannian manifolds of
ension 7 and k, there is a natural concept of energy associated to u. The
minimizers, or more general critical points of such an energy functional, are
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1. Introduction

Birational geometry has always been an important topic in algebraic geom-
etry. In the 80, an industry called Mori's birational geometry program was
created for the birational classification of algebraic manifolds of dimension
three. In the early 90's, the last author observed that some aspects of this
extremely rich program of Mori can be extended to symplectic geometry
via the newly created Gromov-Witten theory [R1]. Further, he speculated
thatin fact there should be a symplectic birational geomeric program. Such

* Partally supported by the NSFC Grant 10631050, NKBRPC(2006CB805905) and
NCET-04-0795.
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