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Director's Message

This August, we celebrated the 20" Anniversary of
NCTS. Having serving the mathematical society of
Taiwan for two decades, NCTS has grown into a
center of excellence with international reputation.
We are very proud of our previous program for
young scholars and students. It turns out that al-
most all active mathematicians in Taiwan are close-
ly related to NCTS.

In order to provide a better training for young stu-
dents and further collaboration between faculties in
different places in Taiwan, we initiated the project
“Taiwan Mathematics School.” With this project, we
expect thatnot only students can benefit from the
versatility, but also professors can benefit by work-
ing together.

Another news that | would like to share with our
friends is that the new location for Mathematics Di-
vision of NCTS is expected to be completed within
a couple of months. | believe that our members,
visitors, students and friends will find it pleasant in
our new place.
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NCTS Director
Prof. Jungkai Chen
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HAPPY BIRTHDAY NCTS!
Celebrating the 20" Anniversary of NCTS, Math in Taipei
August 1%, 2017

The National Center for Theoretical Sciences (NCTS) was established on August 1%, 1997
by the National Science Council (NSC). The community of theoretical sciences in Taiwan
has benefited considerably from NCTS over the past 20 years. We have organized the
celebration activities for an exciting event at the NCTS, Math on August 1°. As part of the
celebration activities, we have had two public talks and a forum.

Public Talks
The first talk was given by The second talk was given by
Kenneth A. Ribet, University of California, Shing-Tung Yau, Harvard University on My
Berkeley on Fermat’s Last Theorem and Ideal Personal Experience on the Subject of Geometric
Classes. Analysis.
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NCTS' 20" Anniversary / Forum of Research Centers

You can find out the videos via NCTS YouTube

page!

3 YouTube ™ NCTS Math Division

Below you can find some photos of the events.
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Guests during Public Talk

Forum of Research Centers

he forum was attended by members and
friends of NCTS and a panel of distinguished
speakers were invited:

NCTS founding director, Professor Jing Yu,
NCTS current director, Professor Jungkai Chen,
President of the American Mathematical Soci-
ety, Professor Ken Ribet, and Former president
of the Korea Institute for Advanced Study, Pro-
fessor JongHae Keum.

Opening Statements

In opening remarks speakers shared their experi-
ences and views relating to NCTS. In particular, as
NCTS was originally largely based upon the Math-
ematical Sciences Research Institute (MSRI) at UC
Berkeley, Professor Ribet drew parallels between
the development of NCTS and his personal experi-
ences in MSRI and other centers:

“There are lots of different possibilities for
NCTS, and every institute has to unify its own
characteristics and try different things. At the
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beginning it’s very natural that you copy an
existing center to have a starting point. Then
you say “we have lots of miles to travel so let’s
see how that works”. However, you should
never be afraid to experience and try out new
things. You should really say, “you know, we
are unique, this is Taiwan, we have our own
kinds of visitors, our own facility, our own local
students, and our own general public. Let's try
something of our own and see how it works.””

Striving for Excellence and the Importance
of the Advisory Board

Professor Ribet pointed out that for a research
center to be successful, striving for excellence is
the most important and perhaps the only criterion.
Specifically he emphasised that a very strong ad-
visory board is a key factor. He illustrated this with
his own experiences on research centers’ advisory
boards:

“| have spent a lot of time in MSRI. I've never
been part of the government of MSRI, but |
was there at its creation. | was in one of the first
programs, a year long program. | was on the
scientific advisory board for many years, and
now | am a member of the scientific advisory
board for the Simons Institute for the Theory of
Computing which is on the Berkeley campus,
and | would say that institutes are quiet var-
ied, and there is no one single way which they
can succeed. | think it’'s very important to have
a very strong imaginative scientific advisory
board, because the actual scientific activities
at the institute very often are dreamed up by
the advisory board before anything happens.”

Discussion of Funding

The panel went on to comment on the the issue
of funding in Asia and United States. Government
support is sometimes unstable so alternative
sources must be explored. One advantage centers
certainly have in the United States is that there are
so many people who loved mathematics as under-
graduates. If they went on to successful business

careers, they can still feel attached enough to math-
ematics to make donations. They might like to sup-
port young researchers, women or people transi-
tioning from postdocs or fellowships to move ahead
in their careers. Also many have pet projects, and
you just have to find the right project for them. They
really can be very generous. However, by contrast
it seems that the situation is different in Asia. Prof.
Keum shared that it's difficult to raise money in Ko-
rea. There’s the same problem in Taiwan. People
think it's the government’s responsibility to support
research centers but not the public’s.

Future Plans for NCTS and Post Doctoral
Programs

Nowadays in mathematics there are a lot of post-
docs but the job markets for them are not so easy.
How can we help them more? More regular visitor
type programs for postdocs to attend may help
them in the international market.

Professor Yu proposed initiating joint postdoc pro-
grams, of 3 month or half year durations, between
research centers of nearby countries, such as Chi-
na, Japan, Korea and Taiwan. Even though Asian
countries are not as homogeneous as European
countries, it was still considered to be an interest-
ing and potentially worthwhile idea among panel
speakers.

Finally the speakers looked forward with our mem-
bers and friends to an exciting future as NCTS
continues to develop and improve.




Forum of Research Centers / Interview with Dr. Wu-Liang Loring Tu

Interview with Dr. Wu-Liang Loring Tu

Loring W. Tu was born in Taipei, Taiwan, and grew up in Taiwan, Canada,

and the United States. He attended McGill University and Princeton Univer-

sity as an undergraduate, and obtained his Ph.D. from Harvard University

under the supervision of Phillip A. Griffiths. He has taught at the University

of Michigan, Ann Arbor, and at Johns Hopkins University, and is currently
| Professor of Mathematics at Tufts University in Massachusetts.

An algebraic geometer by training, he has done research at the interface of alge-
braic geometry, topology, and differential geometry, including Hodge theory, de-
generacy loci, moduli spaces of vector bundles, and equivariant cohomology. He
is the coauthor with Raoul Bott of “Differential Forms in Algebraic Topology” and
the author of “An Introduction to Manifolds” and “Differential Geometry: Connec-

tions, Curvature, and Characteristic Classes.”

Q. Since most of your education and teach-
ing experiences are in America, would you
like to share some advantages and disad-
vantages of American education environ-
ment?

American high schools and universities are very
different. Although there are some top-notch high
schools in the United States, | think most Ameri-
can public schools are not challenging enough.
American universities, and here | am speaking of
research universities, on the other hand, are prob-
ably the best in the world. They have professors
who are also researchers, and their level is quite
high. Also, American universities emphasize good
teaching as well as research. Students evaluate
professors at the end of every semester. Moreover,
an undergraduate education in the United States is
what is called a “liberal arts education.” It requires
the student to learn about many different areas
as well as concentrating in one area. | think it is a
good model. In addition to mathematics, | studied
art history, literature, physics, chemistry, and biolo-
gy in college. With a liberal arts education, the stu-
dent becomes a more well-rounded, well-informed,

interesting person, capable of critical thinking. In
Taiwan, perhaps students specialize too early.

Q. According to your experience in mathe-
matical research, what are the differences
between Taiwan and America in terms of
education environment?

This is the first time since | left at the age of thirteen
that | have lived in Taiwan for more than two weeks.
| have taught a course at Taida, but | have never
taken a class at a Taiwanese university, so | am
not really familiar with the educational environment
in mathematical research in Taiwan. In the class
| taught, which was a second-year master-level
course on equivariant cohomology, the students
were excellent. | was surprised that the students
spoke up in class and often challenged me. | was
not expecting that. | had expected Taiwanese
students to be passive. In the United States, the
emphasis is on understanding and not on learning
facts, and the students often ask questions and
challenge the professors. My course in Taiwan was
like that, but | don’t know how widespread this is.
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Highlights of Events

7/18 — 7/21

9/4 - 9/7

9/4 -9/8

9/11 -9/15

5th India-Taiwan Conference on
Discrete Mathematics 2017

NCTS PDE Workshop on Fluid
Dynamics and Related Prob-
lems

2017 The Fourth Taiwan Interna-
tional Conference on Geometry

NCTS Workshop on p-adic
L-functions and Algebraic Cy-
cles

Highlights of Courses

Summer Courses

6/26 - 7/5
6/26 — 7/5
6/26 - 7/7

7/10 - 7/21

7/10 - 7/21
7/14 —8/18
7/21 - 8/11

8/3 - 8/16
8/7 — 8/16

9/4 -9/7

Courses
6/8

6/26 — 6/27

7/6 —7/12

7/10-7/13

7/31

Additive Combinatorics

Free Probability

Scientific Computing on Super-
computer

Mathematical Modeling and
Analysis of Infectious Diseases

Introduction to Knot Theory
Brownian Motion

Dynamical Systems: Symbolic
Dynamics

Mathematical Biology
Introduction to Brownian Motion
and Partial Differential Equations

Introduction to Mathematics in
Modern Technology

Short Course on Parareal Meth-
od for Time-Dependent Prob-
lems

NCTS Short Course on Applied
Mathematics

Mini-Course on Perfectoid
Spaces

Mini-Course on Representation
Theory

The Two-dimensional Coulomb
Plasma

Q. What made you start to cooperate with
NCTS and since when? How was the expe-
rience?

| first learned about NCTS in July 2010, when Wen-
Ching Li was the director. She invited me to give

a talk, which | wrote up into an expository article.
The article, “What is equivariant cohomology?”
was published in the Notices of the American
Mathematical Society. In 2013, the director Alfred
Jungkai Chen offered me an office space for a
month in August, and | worked on an article “From
sheaf cohomology to the algebraic de Rham the-
orem.” In December 2014, | gave a talk about my
student Jeff Carlson’s work equivariant formality in
Hsinchu. It led to a collaboration between an NCTS
postdoc Chi-Kwong Fok and my student Jeff Carl-
son. In 2017, | was really fortunate to be able to
teach a course on equivariant conomology at Taida
and NCTS, because it was based on a book that |
was working on. At the same time | finished a book
on differential geometry. Overall, my experience at
NCTS has been very productive. NCTS is a nice
environment to work in. The facilities and the sup-
port are very good.

| am now turning my course on equivariant coho-
mology into a small book, a different book from the
one | was originally writing.

In terms of interactions, NCTS introduced me to
Taiwanese mathematicians at other cities. Through
the connections | made at NCTS, | have given talks




Interview with Dr. Wu-Liang Loring Tu

at Tsing Hua, Cheng Kung, and National Normal
Universities. | have also interacted with some visi-
tors and postdocs, such as Jeff Carlson, Alex Chi-
Kwong Fok, and Hiep Dang. In fact, many of my
colleagues abroad would like to visit NCTS. They
are waiting for an invitation.

Q. How do you think NCTS can provide
supports to mathematical researchers and
students in Taiwan and worldwide?

There are two models for mathematical institutes.
One has a full-time faculty like the Institute for Ad-
vanced Study at Princeton, IHES in France, and
Max Planck Institute in Bonn. The other has only
temporary members and sponsors conferences
and workshops.

It makes sense that NCTS follows the second
model, since there are plenty of full-time research
mathematicians at Taida and at Academia Sinica,
which share the same building. NCTS can support
researchers and students in Taiwan by having
postdocs and visitors for a year and sponsoring
workshops on hot topics.

Q. Are there any suggestions you would
like to offer to NCTS for promotion of its in-
fluence?

NCTS is already doing many things right — it has
a beautiful facility, excellent support, great geo-
graphical location, an excellent library, postdocs,
visitors, workshops, conferences. However, it is not
well known internationally. None of my friends have
ever heard of it until | told them. | think it should ad-
vertise more widely. For example, it should adver-
tise its openings and workshops in the Notices of
the American Mathematical Society and it should
advertise the openings in MathJobs.org, because
that is where everyone looks.

Upcoming Events

2017
10/12 - 10/14

10/28 — 10/31

111

11/18

12/4 — 12/5

12/12 - 12/15

12/22 — 12/25

2018
2/1 -6/22

2/23

3/3-5/12

5/28 - 6/1

ReaDiNet 2017: International
Conference on Mathematical Bi-
ology

International Conference on
Nonlinear Analysis: Kinetic The-
ory, Gas Dynamics, and Related
Fields

2017 NCTS Workshop on Opti-
mization

The 15" Taiwan Geometry
Symposium

2017 NCTS Workshop on
Differential Equations and
Dynamical Systems

2017 NCTS Workshop on Non-
linear PDEs

2017 Taiwan-Japan Workshop
on Dispersion, Navier Stokes,
Kinetic, and Inverse Problems

NCTS Course on Random Matri-
ces

2018 NCTS Young Dynamics
Day

NCTS Mini-course on Geometry
Measure Theory

2018 NCTS Workshop on
Mathematics Biology




Mathematics School

High-performance Computing for Tomorrow

Taiwan Mathematics School




Scientific Computing on Supercomputers

A. Hands-on Training on Mathematical Software Tools B. CUDA GPU Programming
BFH, ®AE, BR,REH R £ 3, SR YoullD) LIVE HLE, IRADRR BT E L
C. Advanced Course on Multi-Threaded Parallel Programming using OpenMP/OpenACC P
for Multicore/Manycore Systems Kengo Nakajima and Tetsuya Hoshino, University of Tokyo, Japan You B LIVE 20]7/6/26’7/7 @ NCTS

Matrix Numerical Linear Numerical Linear
Computations Algebra Algebra Introduction ¢
B, ANA @DV [ EEH AKX w@Dwe [ HEUE sk YoufZID) LIV Mt e and
GPU Computation
High-performance Numerical Solvers . e S, e e
Edmond Chow, Georgia Institute of Technology, USA Youl LIVE 2017/12/18-2018/1/5 @ NCTS
Numerical
Computing
with Python:
Making Sense
of Parallel

Scientific Computing and Machine Learning Computing
on Multi- and Many-core Architectures wa . g

=212)
Hartwig Anzt, Karlsruhe Institute of Technology, Germany YoullD) LVE

Introduction to Parallel Programming for
Multicore/Manycore Clusters wipu

Kengo Nakajima, University of Tokyo, and Takahiro Katagiri, University of Nagoya, Japan 2018/2/2272 @ NUS

dit)

Fast Algorithms Real-world Applications High-performance Parallel Computing for Data
FFR, A of High-performance Computing Science and Scientific
Compuglng iR, PR Computing
You D) LIVE E@ih &K EATE, Pl You B LIVE
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NCTS Research Spotlights

STABILITY OF MEAN CURVATURE FLOW IN HIGHER CODIMENSIONS

Chung-Jun Tsai got his Ph.D. at Harvard University in 2011. He was a postdoc at NCTS 2011-
2013, and has been an assistant professor at National Taiwan University since 2013.

ean curvature flow

in local model of

manifolds with spe-
cial holonomy. In the joint work
of Chung-Jun Tsai and M.-
T. Wang, they study the mean
curvature flow in some famous
local models of manifolds with
special holonomy. By exam-
ining those metric properties
carefully, they found that the
distance function has a strong
convexity. Due to the maximum principle, they ob-
tained a strong rigidity result for minimal submani-

folds in these local models.

hen, along the mean curvature flow, the

strong convexity estimate becomes a nice

C° estimate. This C° estimate can be used
to estimate higher order derivatives. With it, they
showed that the mean curvature flow in these mod-
els has long time existence and smooth conver-
gence, provided the initial submanifold is C' close
to the calibrated submanifold. There are not much
known about the mean curvature flow in manifolds
of special holonomy, and they hope that this result

would shed some light in this direction.

inear stability and dy-

namical stability. The

mean curvature vector
is the negative gradient vector
of the volume functional. Thus,
deforming a submanifold along
the mean curvature vector de-
creases its volume, and is a
natural way to look for minimal
submanifolds. However, the
analysis for the mean curvature
flow equation is difficult, and
there are still lots to be explored. Most known re-

sults are for the hypersurface case.

he second variational formula of the volume
functional is studied systematically first by
J. Simons. A natural question is that wheth-
er the positivity of the second variation implies the
dynamical stability, i.e. the stability of the mean

curvature flow.

hen the volume functional is analytic
and the initial condition is C* close,
one can invoke the general theorem of
L. Simon. The volume functional is in general not
analytic. However, the mean curvature flow has ge-
ometric nature, and one expects to say more than

the general gradient flow.




NCTS Research Spotlights

hung-Jun’s next work, A C'-dynamical stabil-

ity result of the mean curvature flow, is in a

O
O
O

way a generalization of their previous work,
(a) {b} (5]
The stability of the mean curvature flow in manifolds
of special holonomy. They examined the key mech-

anism and identified a strong stability condition. The

00
00

) condition is that the zero-th order part of the second

variation operator is positive. They showed that this

condition implies that the distance function to the

00

@ " " minimal submanifold has convexity, up to a dimen-

The great circle in the round sphere is not stable sion constraint. This convexity estimate can be used
under the mean curvature flov to prove a strong rigidity result and the C' stability of
the mean curvature flow. Many examples, including
several well-known types of calibrated submanifolds,

satisfy the strong stability condition.

art of their work was carried out when M. T.
Wang was visiting NCTS. The key part was

done when Chung-Jun was visiting Columbia

Mean curvature flow in neqatively curved space University by the support of the NCTS Young Theoret-

tends to be more stable. ical Scientist Award. Both the research environment
and the travel support of NCTS benefit this collabora-

tion a lot.

Join Us!

NCTS is calling for 2018 postdoctoral fellows!

Application will be open from Sept. 1, 2017 to Feb. 28, 2018. The appointment starts from August 1, 2018,
for 1 or 2 years, extendable up to 3 years. Every talent pursuing academic excellence is welcome. Priority
will be given to the following areas: Algebraic Geometry, Differential Geometry and Geometric Analysis, Dif-
ferential Equations and Stochastic Analysis, Scientific Computation, Data Science.

NCTS is calling for Research Pairs!

A Research Pair consists of 2-4 researchers, without the same affiliations. Each member in one pair is ex-
pected to spend 2-4 weeks at NCTS for research collaborations, and will be supported as a visiting scholar
for NCTS. Application is always open!

Please visit http://www.ncts.ntu.edu.tw/ for position details.
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Undergraduate Summer Research Program

NCTS held an Undergraduate Summer Research
Program during summer vacation, in order to
make undergraduates combine their mathematics
knowledge learned from school and project re-
search together through team work.

There were 2~4 students in a group with 1 mentor,

and there were 4 groups this year.

eThe topic of Group 1 was Analyzing Smartphone
Generated and Medical Imaging Data.

e The topic of Group 2 & Group 4 was Diffusion
Map and its Application on Stock Analysis; these
2 groups worked together.

e The topic of Group 3 was Interfacial Motion of
Liquid Films on Heterogeneous Substrates.

After the final presentation, Director Chen awarded
certificates to students. Among this month, stu-
dents not only made a thorough study of the sub-
jects they were interested in, but alo learned the
way to do research and write papers. They all be-
nifited greatly and learned a lot from this program.

_ —
-

Deputy Director Lai talked o §tudents during class

Visitors:

" 1. Prof. Leon Simon (Stanford University)

will visit NTU & NCTS from Mar 3, 2018 to

d May 12, 2018. He will teach a mini-course
on Geometry Measure Theory.

| 2. Prof. Kaoru Ono (RIMS) plans to visit
NCTS in Spring 2018 (date is not fixed
yet).

ety i 3. Prof. Horng-Tzer Yau (Harvard Universi-
' ¢ ty) will visit NTU & NCTS in Jan. 2018 for a
semester. He will teach a course on Ran-
dom Matrices.

NCTS will organize a Reading Seminar on Random
Matrices to go over some of the basics in Prof. Yau's
book.

Newsletter Editors:
Prof. Chunchi Lin (NTNU)
Annie Wang (NCTS)

National Center for Theoretical Sciences
No. 1 Sec. 4 Roosevelt Rd.,
National Taiwan University
Taipei, 106, Taiwan
http://www.ncts.ntu.edu.tw/
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