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Foreword by the Chairman

In a research trip this summer,
I visited Cornell University
and Waterloo  University.
There | was pleasantly
surprised to see many former
and current students of our
Department. In Cornell, three
alumni are studying the Ph.D.
In Waterloo, there are ten
people altogether — exchange
students, postgraduates and
postdoctorates, and last but
not least, a faculty member,
Professor Ng Che-Tat, who
was my classmate in the
CUHK decades ago.

Is it mere coincidence that | encountered so many familiar faces in
Cornell and Waterloo? Certainly not, for this, let us trace back to
the programme known as Summer Undergraduate Research
Experience (SURE) which started eight years ago. Soon after
initiating this programme, we sent our students to Cornell to join
their REU (Research Undergraduate Experience), a national
summer programme of mathematics in the US. It only took a short
time for our programme to gain momentum. As more students
became interested, we made arrangements with more institutions
to cater for them, including Waterloo which also hosts a Canadian
version of the REU. Nowadays, we place about fifteen such
students every summer, and it is encouraging that almost all of
them continue to graduate studies. They further their studies in
many of the prestigious universities, and in fact some of them have
already completed the Ph. D. and become faculties. | should add
that for many years the funding for SURE comes from Mr. Li
Sze-Lim, one of our alumni, to whose generosity we owe our
heartfelt thanks.

In the previous issues, we have reported many success stories of
our graduates in academia. Just as Mr. Li has become an
outstanding entrepreneur subsequently, some of our graduates are
involving enthusiastically in sectors apparently not related to
mathematics. In this issue, we are grateful to receive two
contributions from two such alumni, one a concert pianist, the
other an NGO worker in Cameroon, both reflecting on their
mindscapes in one or another way.

Both the rendezvous with the SURE alumni and the stories of the
two alumni mentioned encouraged me to look ahead at the coming
first batch of 3-3-4 entrants. Starting next summer, many future
graduates will enter the mathematics programme via more
diversified channels. It is high time our department re-think our
courses in the hope that most future students will receive the best
possible education both in breadth and profundity.

Eight years ago, we launched the SURE — it bore fruit in many
splendid ways. Let us hope with enthusiasm that eight years from
2012, the same will be said of our new curriculum.
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The Department an(_j the Institute of Mathematical Sciences were honoured to host a colloquium talk by Shayv Prize Laureate F_’rof.
Demetrios Christodoulou (ETH Ziirich) on 30 September 2011. Prof. Christodoulou and Prof. Richard S Hamilton

(Columbia) were awarded the 2011 Shaw Prize in Mathematical Sciences.

Prof. Demetrios Christodoulou is a
physicist turned mathematician. He was a
Greek child prodigy, who did his Ph.D.
under one of the most well-known
physicists in the 20th century, J. A.
Wheeler. Prof. Christodoulou works in the
theory of general relativity and has made
significant contribution to that field. At
present, Prof. Christodoulou is teaching at
the renowned ETH in Zrich, Switzerland,
the university in which A. Einstein once
studied.

Prof. Richard S Hamilton has
obtained his Ph.D. under R. Gunning in
Princeton. Since the 80s (or even earlier),
Prof. Hamilton has been conceiving of
proving the Poincare Conjecture through
the heat equation method. Over the past
decades, he has incessantly worked on this
problem. He has laid down most of the
foundational works for Perelman's proof of
the Geometrization Conjecture.

Prof. WEI Juncheng, Professor of Mathematics, was awarded the 2010 Morningside Silver Prof. LEUNG Nai-chung Conan of
Medal of Mathematics for his contributions in the study of semi-linear elliptic equations. our Department and the Institute of
[Photo 2] Prof.WEI also received from the Ministry of Education a first-class award for the Mathematical Sciences  was
research project ‘Concentration Phenomena in Nonlinear Elliptic Equations and Systems’ in awarded the 2010 Chern Prize for
the 2010 Higher Education Outstanding Scientific Research Output Awards (Science and his significant work in the study of
Technology) in the category of natural sciences. Prof. Joseph J. Y. SUNG, Vice-Chancellor of mirror symmetry and quantum
the CUHK, received the same award for another significant research project. [Photo 1: Prof. cohomology. [Photo 3]

WEI (left) and Prof. SUNG (middle)]
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elcome New Brofessor \sora

The Department is glad to see yet two young faculties joining our taskforce this summer, bringing
freshness and new perspectives. The following interviews attempt to open the window to their
thoughts.

Prof. LEE Woon Yin read for his Ph.D in the
University of Toronto and did post-doctoral studies
in the University of California, Berkeley. He
studied optimal transportation and control theory.

Could you share your fields of research with us?

‘My research focuses on the theory of optimal

transportation. It starts from Monge's problem of moving

one mass from one place to another in the most efficient

way. In the last two decades, it became known that this

simple problem is connected to different areas of mathematics, such as geometric inequalities, Riemannian
geometry, Ricci flow and nonlinear diffusion equations.

Another research area that I am working on is called subriemannian
geometry and optimal control. Subriemannian manifolds are model
spaces of objects which roll and slide without slipping. Simple
examples include snooker ball rolling and ice skating. More complex
phenomenon like the behaviour of a charged particle in a magnetic
field can also be described using subriemannian geometry.’

What difficulties do you encounter in studying optimal
transportation?

‘I try to understand subriemannian geometry from the perspective of
optimal transportation. Compared with classical Riemannian spaces,
subriemannian spaces are usually more singular and have more
complicated structures. Very often, a basic, simple result in
Riemannian geometry may have a more sophisticated analogue in the
subriemannian situation.’
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Welcome New Brofessor ,‘

Prof. CHAN Kwok Wai

Could you share your fields of research with us?

‘l am doing research on mirror symmetry. It is related to string
theory in physics. As we know, there are conflicts between
guantum mechanics and general relativity. String theory aims to
eliminate the conflicts between these two fundamental physical
theories. However, string theory is still being developed in a
theoretical way; there are currently no physical experiments to
test this theory. So, string theory is still conjectural: it assumes
the physical world to be not four-dimensional, but ten. This is an
interesting feature.’

Oh, apart from the four dimensions we know, what are the other

six dimensions?

“The other six dimensions should be a Calabi-Yau manifold. This
leads to the discovery of mirror symmetry. If we take two
topologically different Calabi-Yau manifolds, sometimes they turn
out to produce the same physical world. This phenomenon implies
that there are many intricate geometric relations between the two
Calabi-Yau manifolds.’

What difficulties do you encounter in studying string theory and
mirror symmetry?

“The main difficulty lies in the fact that string theory is a physical

theory. Physicists are asking us to develop a new kind of geometry

that can suit their needs. We have to unlock the mathematics from the
physics, in order to figure out the secret geometry behind string theory and to lay out its mathematical foundation.
Although physicists and mathematicians are always interacting closely with each other, we are in fact using two
rather different languages. It is not easy for us to communicate with each other. For example, it takes me much
more time to read a physics paper than a math one. However, mirror symmetry is very interesting because it is
very mysterious from the mathematical viewpoint. It suggests a way to understand physics which is
‘revolutionary’— through both algebra and geometry.’
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10 HAVE GR.TO BE?Z
AN ALUNMNUS' VOLUNTEER WORK EXPERIENCE

One of our graduates, Ms.* Jennifer YIP
(Double-degree in Mathematics "and Information
Engineering, 2010), joined NAVTI Foundation (a
non-government organization) this summer for a
two-month volunteer work in Cameroon. The
following is what she shared with us while she was
working there.

‘Kimban! Kimban!’. Walking through the alleyways of Kumbo,
Cameroon, | was often greeted by excited children with friendly
shouts of ‘Kimban’, which means ‘White Man’ in the local
language Lamso. My ordinary “Good morning” would leave the
kids giggling while still inspecting all my moves.

Taking a break from school work, | joined NAVTI Foundation
this summer for a 2-month volunteer work in Cameroon. Taking
care of teaching computer literacy courses of the NGO’s
computer center, | immersed myself in the wonderful African
culture interacting with the local Cameroonians. Even though
computer literacy is part of the curriculum in Cameroonian high
schools, students sometimes only access to the school computer
laboratory once a term. Thus a student who masters all the
theoretical aspects presented in the curriculum is not even
confident in typing or using a mouse.

NAVTI’s computer center fills the gap by offering practical
computer literacy classes at an affordable price. Students have
ample time to practice different computer skills. The center is
equipped with 16 computers; most of them are second-hand
computers donated by corporations and individuals from mature
countries. Not connected to the Internet, our classes focused on
keyboarding and using Microsoft Office. In spite of the frequent

power outage, students treasured their time in class. As
computer is an extravagance to the ordinary household, students
feeled privileged to be in the NAVTI’s class.

Living in a modest neighbourhood in this small city, I was
fascinated by the Cameroonian culture. They are always
hospitable and willing to share the little things they have with
everyone who passes by the household. Roasted corn from my
neighbour was really delicious and it is so memorable to be
treated for two dinners in the same evening by two different
households.

The African experience gave me a new perspective in life. There
are things that could never be described in words. The
overcrowded 8-people taxi-size car, the muddy bumpy road, the
boundless starry sky, the hugs and kisses from my 3-year-old
neighbours... It is the small things in the day-to-day country life
that enrich my experience most.

Fellow students, step out of your comfort zone and take up the
challenge to serve the world. There is much more in giving than
receiving.

[Www.navtifoundation.org
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Enrichment Programme for Young Mathematics Talents (EPYMT)

has seen another successful summer. In the year 2011, over 150 students from various local and international schools
were admitted into four courses. Here we share some encouraging opinions of students and parents.
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Parent of a student, K. CHOW

“The program has been a rewardipg experience
for my son. His professors, espeglally Professgr
Au, were engaging and helped him develop his
passion for math and learning. | foun(_j he has
matured a lot over the summer, becoming more
responsible and independent. EPYMT has made 6}
positive impact on his knowledge and persona
development.’

o
— "N ‘, | r

Ove
parent of a student, Mrs. WONG rseas student, Colman yay Ho Man

‘I have )
“Thanks to the rich and challenging cor_\tent_s_ of learnt some j
the courses and the interesting and !nspli;‘r;?\ tho e
teaching of the professors, My son has since

i in
puilt up determination 10 pursue further
‘ mathematics.’

nterestipg math which has
the curriculum | studijeq in

v;/onderful eXperience for secon
Students who are eager for

dary school
Mathematical knowledge.’

gaining advanceq

/g‘ oo
~ i NN & W g
Korean student, AHN Yong Jin ‘ ¥ |

. mathematics -
“ o aspires to study M2 Local student, HO ‘

pe p?rsczlrr‘wi\\llvgsitypit was very enjoyable 10 Sze Man
further In '

e that are normally not dealt with in ur SIEBERE  SREB R BB
S el The teaching assistants Were SE00 -« U&7 ANBMEHARE ) o g |
owledgezble and iere skilful it €L BIBIITS - WS ERBHIREBRA

methods.” TEEERMARETTRBENIR - BRI

RERRSZH MR -

Besides lectures and tutorials, we also organize guest talks for
EPYMT students. This summer, we were honoured to have Prof.
YUNG Po Lam (Rutgers University) and Dr. WONG Tin Lok

(National University of Singapore) to give valuable talks to our
students.

is tentatively scheduled from Feb to April

2012. For details, please visit:
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Hang Lung Mathematics Awards (HLMA), a
research-oriented mathematics competition, is open
for registration. If you are a school student and fond
of mathematics research or have some innovative
math ideas, please do not hesitate to join.

Ms. WONG chip,

right), Golqg wi g (second
' nner of
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The co-founders of HLMA, Mr. Ronnie C. CHAN (left), FELER] 218, 2012

the Chairman of Hang Lung Properties and Prof.
Shing-Tung YAU (middle), a world renowned August 31, 2012
mathematician with Mr. Michael SUEN Ming-yeung
(right), Secretary for Education in the Awards http://hima.math.cuhk.edu.hk/index.php
Presentation of HLMA 2010.
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New Wave Mathematics

Mathematics and medical science seem to be
entirely unrelated. How does abstract
mathematics relate to our health? In this talk,
the speaker will unveil the mystery of
medical mathematics!

Speaker  Prof. LUI Lok Ming Ronald

Date 25 February 2012 (Sat)

Time 10:30am

Venue Lee Shau Kee Building LT5, CUHK

Summer Undergraduate

Research Experiénce

This summer, our students went to various
universities outside Hong Kong to do
research under the guidance of renowned
mathematicians.

California Institute of Technology
Yuen Chi Ho

Cornell University
Guo Zijian, Yu Hui

Johns Hopkins University
Lam Chi Yeung, Wong Sze Wai

Joint  Institute for Computational
Sciences, Oak Ridge National Laboratory
& University of Tennessee

Huang Hang, Tam Hiu Ching, Tang Man Hin, Wu Yi

University of Delaware
Ng Fung Ming, Li Hanbo, Lau Chung Keung John,
Tsang Kam Piu

University of Waterloo
Chan Ho Yuen, Mak Cheuk Yu, He Yukun

Every year, scholars from different parts of the world come to our
Department and the Institute of Mathematical Sciences. Their active
participation and providence of expertise in our seminars, courses
and other academic events have contributed substantially to our
Department’s research and academic programmes.

Due to space limitation, we present here only a partial list of our
visitors in 2010-11.

¢ Julien BARRAL, University of Paris 13

* Vieri BENCI, Universita di Pisa

¢ Daomin CAO, Chinese Academy of Sciences

* Dongho CHAE, Sungkyunkwan University

¢ I-Laing CHERN, National Taiwan University

¢ Edward Norman DANCER, University of Sydney

¢ Juan DAVILA, University of Chile

# Pino Manuel DEL, University of Chile

¢ Xinhan DONG, Hunan Normal University

¢ Bjorn ENGQUIST, The University of Texas at Austin

¢ Xugian FAN, Jinan University

“ Hui FENG, Wuhan University

¢ Mario A.T. FIGUEIREDO, Instituto Superior Téchnico

“* Week Tech GAN, University of California, San Diego

¢ Alexander GRIGORYAN, University of Bielefeld

* Boling GUO, Institute of Applied Physics & Computational Mathematics

¢ Yves GUO, Goldman Sachs (Asia) L.L.C.

¢ Emmanuel HEBEY, Université de Cergy-Pontoise

¢ Qiya HU, The Chinese Academy of Sciences

¢ Kazufumi ITO, North Carolina State University

¢ Falconer KENNETH, University of St Andrews

* Michal Antoni KOWALCZYK, Universidad de Chile

¢ Tian Gang LEI, National Natural Science Foundation

“ Chi Kwong L1, The College of William & Mary

“ Chong LI, Zhejiang University

“ Wing Suet LI, Georgia Institute of Technology

¢ Chang Shou LIN, National Taiwan University

¢ Tai Chia LIN, National Taiwan University

¢ Zhaoli LI1U, Capital Normal University

* Wei Ming NI, University of Minnesota

¢ Frank PACARD, Universite Paris Est-Creteil Val de Marne

¢ Xiaofeng REN, Georgia Washington University

¢ Narn Rueih SHIEH, National Taiwan University

¢ Shi SHU, Xiangtan University

¢ Joel SMOLLER, University of Michigan

* Panagiotis SOUGANIDIS, University of Chicago

* Yang WANG, Michigan State University

* Michael Jeffrey WARD, University of British Columbia

¢ Olof WIDLUND, Courant Instititue of Mathematical Sciences, New York
University

¢ Matthias WINTER, Brunel University

* Yau Shu WONG, University of Alberta

¢ Jinchao XU, Penn State University

¢ Shusen YAN, University of New England

¢ Dong YE, Universite de Cergy-Pontoise

¢ Jiu-Kang YU, Purdue University

* Josinae ZERUBIA, INRIA, France

*+ KeKe ZHANG, University of Exeter

* Ligun ZHANG, Academy of Math & Systems Science Chinese Academy
of Sciences

¢ Shao-Liang ZHANG, Department of Computational Science and
Engineering, Nagoya University

¢ Huijiang ZHAO, Wuhan University

¢ Feng ZHOU, East China Normal University

¢ Hao-Min ZHOU, Georgia Institute of Technology
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