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For many reasons, the year 2020 will definitely be
remembered well by future historians. To a
teacher working in our university, this year meant
the “starting point” of full-fledged deployment of
E-learning. Due to COVID-19, all of us had to use
Zoom to teach — a brand new experience to all of
us, especially those who were used to the
traditional practice of teaching mathematics via
Socratic dialogues.

As such, in this issue we have chosen to focus on
pedagogical efforts put in by our colleagues in
this difficult time. Included are three interviews,
with a retired school principal working with young
kids through math games, a young research
assistant professor and an experienced lecturer,
both having obtained high scores in their
teaching evaluations.

Related to the buzzword “game”, we also have a
guest article on the late Prof. John Conway,
eminent mathematician and polymath par
excellence, most commonly known as the
inventor of the Game of Life.

Soap Bubbles
by Hermann Hesse

From years of study and of contemplation
An old man brews a work of clarity,

A gay and convoluted dissertation
Discoursing on sweet wisdom playfully.

An eager student bent on storming heights
Has delved in archives and in libraries,

But adds the touch of genius when he writes
A first book full of deepest subtleties.

A boy, with bowl and straw, sits and blows,
Filling with breath the bubbles from the bowl.
Each praises like a hymn, and each one glows;
Into the filmy beads he blows his soul.

Old man, student, boy, all these three

Out of the Maya-foam of the universe
Create illusions. None is better or worse.
But in each of them the Light of Eternity
Sees its reflection, and burns more joyfully.
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Interview with Professor Andrew Lam

Professor Andrew Kei Fong LAM joined our
Department in 2017. He earned his PhD at the
University of Warwick. Among his numerous
fields of interest are mathematical modelling
with continuum mechanics, and analysis and
optimal control of elliptic and parabolic partial
differential equations.

Seeing that his teaching at
CUHK was very well-received by our
undergraduate students, we conducted this

interview to explore Lam’s teaching philosophy.

What was your teaching experience prior to coming to CUHK?
After | graduated in the UK with my PhD, | went to Germany in 2014 for a three-year postdoc at the University
of Regensburg. Teaching-wise, | didn't have any teaching duties there because the lessons were conducted in
German, and | didn't know any German. So, before coming to CUHK | had no teaching experience, only some
supervising experience with a bachelor’s and a master’s theses.

Where did you complete your undergraduate studies?
| did my undergraduate studies in the UK, also at the University of Warwick.

How is teaching in the UK like compared to Hong Kong?

If | remember correctly from 10 years ago, the curriculum was very similar. | think you had your basic core
courses with analysis, algebra, linear algebra, and maybe some geometry and some complex analysis and then
further on, we had something more specialized. There were some lecturers who were very good at teaching.
They used a lot of humor. They really engaged the class and of course there were some who were rather boring,
where they just read off the lecture notes on the slide, or they just kept writing and writing and writing.

In Hong Kong when you first started teaching, did you have a specific role model
for yourself?

| didn’t have a role model. | try to remember how | was in my undergraduate days: What | was feeling when | sat
in a lecture, what kept me interested in the lecture and what disengaged me during the lecture. | kept those
things in mind and tried to remember how the lecturers back then were teaching.

What was the first math class that you taught at CUHK?
The first math class | taught here was ordinary differential equations (ODE).

What did you think would keep students interested in ODE?

Because ODE has a lot of real-world applications, | thought maybe | should introduce them more towards the
practical applications of the theory. So in my lectures, | tried to give a lot of examples in physics, in mechanics,
to try to keep them interested.

What was the class at CUHK that you most enjoyed teaching?

| think | most enjoyed teaching this master-level class on computational mathematics in 2019. This involved
roughly some linear algebra, mainly on matrix algorithms. We discussed how to decompose a matrix, and how
to solve problems. | found this topic much more interesting. My target audience were master’s students, and
they already knew a little bit of mathematics. All of them had backgrounds which were a little bit different from




one another, and some would know a little bit more in one area, while some knew a little bit less.

| initially found the topic quite boring, because with matrices and linear algebra you could not do so much
in an undergraduate course. But at the graduate level, | could do a little bit more, so | could show them a
little bit how these algorithms operating on matrices could actually be used in real life.

And there was more student engagement, because at that time | also switched from writing on the
whiteboard to using slides. Very much like the “Zoom style” of teaching, but | taught with the slides in a
face-to-face setting.

And the students actually like that?

Yeah, because in some ways what | can do here is | can shorten the amount of material on each slide. On
each slide, there are not so many main points, maybe one or two, and the students can focus on that.
Secondly, they don’t have to take any more notes because the notes have already been produced. They
can just print off the notes, and on their own printed copies they could add a little bit more material,
maybe some calculations or highlights.

And it’s very easy for me just to face the students instead of turning my back while writing on the board
every time. There’s no need to waste time wiping the board. | can just talk to the students face-to-face.

What is your impression of undergraduate students in Hong Kong?
Mostly very shy, | think. My impression is that you get one or two out of 20 or 30 that are attentive, who
try to participate. And the rest usually are just focusing on copying down notes.

| remember from my Warwick days, that there were many people, maybe 6 to 7 in a class, that really
engaged with the lecture. They would be some of the first students who answered questions, or pointed
out mistakes, so they were not shy.

What brought you to studying Mathematics at Warwick?

| just looked at what | was good at: maths, physics, biology, chemistry. When | talked to my school
teachers, they gave some advice. The mathematics teacher told me that, “Why don't you choose maths?
Because with maths, you can do a lot more than maybe just having a chemistry degree.” <chuckles> |
know, | know, | know now that’s not exactly true.

| did not have very strong feelings for choosing maths. | liked the subject, but it was just something |
thought maybe it would be useful when | finished university. | also thought about becoming a school
teacher, because back in the UK, there were not enough maths or science school teachers. But when |
was deciding between graduate study or an education degree, one of my professors told me it'd be easier
for me to get a PhD first and then become a school teacher, than the other way around.

Tell us about your research area.
My main research interest is mathematical modelling. In recent years, since coming to CUHK, my focus is
on cancer growth. What | do is | think about what sort of mechanism is in a cancer.

First of all, cancer cells need nutrients. When they grow, they sometimes experience some sort of
pressure from either the environment, or the immune system tries to push back, or maybe they are
competing with other types of cancer cells. So, | try to build all this into a mathematical model. And then
what | do with the model is | try to prove some mathematical theorems, like whether this model comes out
as a partial differential equation system, and | prove something like whether there is a solution, whether
the solution is unique. Once | have this, | usually work with other people to look at optimal control
problems. For example, if | were to introduce a cancer drug, to kill the cancer cells, what should be the
dosage of the drug, or how frequently should | administer the drug to the patient in order to keep the
cancer cells small or even to eliminate the cancer cells?

We build a model. And we have a medical expert to give us advice, what is realistic or not. And once we
have the model, we do some numerical simulations. We have another guy doing the coding and also
simulating what the cancer growth looks like, and then my job is to provide the mathematical “backup”:
We have the biological background, we have the numerical simulation to show what the model looks like,
and my job is to say that mathematically this model makes sense, that this looks like a good model to start
investigating with maybe real data.

Professor Andrew Lam is now Assistant Professor at
Hong Kong Baptist University.
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‘Memories of

P rOfesso r J O h n C O nway Atrticle by Andy Loo

* 0000000 lllustrations by Helsa Chan

The recent passing of Prof. John H. Conway, one of the world’s most creative mathematicians, brings my
thoughts to my first encounter with him eight years ago.

| was a freshman at Princeton University who couldn’t wait to dive into the ocean of mathematical
knowledge. On the first day of school | learned there was going to be a dinner reception with the Math
Department at Palmer House, a guesthouse near campus. Although only the faculty, graduate students
and third- and fourth-year undergraduate math majors were invited, | decided to try my luck nonetheless.

It was in the garden of Palmer House that | spotted Prof.
Conway. After | went up and introduced myself, Prof. Conway
asked me for my birth date, and | said, “June 24, 1994.” In a
split second, Prof. Conway replied, “That was a Friday,
wasn’tit?” | was awed despite having long known he was the
inventor of a formula for calculating the day of the week, and
even used to have questions of this type pop up on his

computer in place of a password. '

In the spring semester of freshman year | had the honor of
taking Mathematical Logic with Prof. Conway, which turned
out to be his last course before retirement. He would show up in a T-shirt with math formulas or slogans,
sit on an armchair, and, instead of following the textbook, give a free-flowing presentation on his proud
mathematical discoveries, from the elegant construction of surreal numbers to the esoteric programming
language FRACTRAN.

Meeting Prof. Conway, Prof.AJohn Nash and Mrs. Nash

Prof. Conway was not known for punctuality and logistical
organization. He would often be late for class, and, when |
asked the Math Department’s secretary to call him, she told
me, “It isn’t his age. He’s been like this since | got here 27
years ago!” Throughout the semester he didn’t mention a
final exam, and we didn’t remind him either, hoping to get
away with it. But on the last Monday of class he suddenly
said, “Oh, by the way, how about having a final exam on
Wednesday?”

In preparing for the exam | found yet another mark of Prof. Conway’s unconventional style. In his past
exams for different courses, he would have such open-ended questions as, “Talk about open sets,” “Talk
about the Bernoulli numbers,” and even, “As a substitute for any of the above, write about anything else
that you think might impress me!”

In my later years at Princeton | happily kept in touch with Prof. Conway outside of the classroom. Rather
than using his office, he would sit on a couch outside the common room of Fine Hall, the Math Department
building. | would chat with him about math as well as listening to his playful anecdotes.

In the mid-1980s, when Prof. Conway was still a professor at the University of Cambridge, he visited
Princeton for a year. One day, Prof. Elias Stein, then Department Chair, invited Prof. Conway and his
then-wife to a meal at Palmer House. Her sixth sense telling her Prof. Stein was going to offer a permanent
position, Mrs. Conway told her husband discreetly, “Don’t promise anything on the spot. Let’s talk about it




when we get home.” But when Prof. Stein really raised the issue
during the meal, Prof. Conway answered right away, “Sure!”

Soon after Prof. Conway’s move to Princeton, he was to give a !
two-hour lecture to a large audience. There were four “Fields
medal-level mathematicians” seated in the front row. In the first hour §&
Prof. Conway talked about a mathematical game that seemed too
frivolous for the academic setting. At one point he even heard a
slight scoff from the front row. But in the second hour, Prof. Conway
talked about some very serious mathematics that was, surprisingly,
connected to the earlier game! In the end, his colleagues admiringly
congratulated him on the lecture.
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In popular culture Prof. Conway is decidedly best known for the Game of Life, but | would like to end this
article by introducing what is perhaps Prof. Conway’s second most famous game invention — Philosopher’s
Football, or Phutball. He would play this game with students on blackboards from time to time.

Phutball is played by two players on a rectangular grid
(usually 19 by 15), which serves as the football pitch. In the
5 |e beginning there is a football in the middle of the grid. The
—o players take turns to act. Each turn, a player may either add
a man to a vacant point on the grid or move the ball
according to the following rules: (1) The ball makes a finite
series of jumps. (2) Each jump is to the first vacant point
along some horizontal, vertical or diagonal (45-degree) ray.
F (3) Each jump goes over at least one man. (4) Any man (or
group of men) jumped over is removed before the next jump
occurs. Note that a man does not have any team identity;
either player can use any existing man.

-

lllustrations of the rules of Phutball

In Figure 1, an example of a valid move is the series of jumps A= C 2> F 2 H. However, A2 C2>F->H
=> Jis not allowed because after the jump from C to F, the man at D is already removed. Instead, A=> C 2>
F = H = D would be allowed. Also, the jump A 2 K is not allowed because there is no man between A
and K, violating condition (3) above.

A player’s aim is to move the ball to the leftmost or rightmost column of the grid (or, under an alternative
convention, the second leftmost and second rightmost columns), in which case the player scores a point.
This is similar to ordinary football, but now the goal is as wide as the pitch. Another difference is that a
player is allowed to move the ball in and out of his own goal as long as it stays outside at the end of the
series of jumps.

I’d like to think that as Prof. Conway looks down on us, he will smile at the sight of us enjoying his legacy,
not least by playing the games that he had so much fun inventing.

Andy Loo is a PhD student at the Economics Department of Stanford University and a JD student at
Stanford Law School. He obtained a bachelor’s degree in mathematics from Princeton University in
2016.

Helsa Chan obtained a bachelor’s degree in mathematics from the Chinese University of Hong Kong
in 2016, and a master’s degree in computational mathematics from the University of Waterloo in 2017.



Honours and Awards

e\
;; XPLORER Prize 2020 (fl#21%%4% 2020), XPLORER Prize Foundation QED ¢
¢ Prof. Xuhua HE R

;; Excellent Young Scientists Fund 2020, National Natural Science Foundation of
China (NSFC)

¢ Prof. Martin Man Chun LI
*; Hong Kong Mathematical Society Young Scholar Award
¢ Prof. Kwok Wai CHAN ¢ Prof. Renjun DUAN

Ié

“ Fellow, Society for Industrial and Applied Mathematics ( % )
¢ Prof. Jun ZOU N\ P

] Zhong Jia Qin Mathematics Award
¢ Prof. Guohuan QIU

| Qin Yuanxun Mathematical Award, Qin Yuanxun Mathematical Prize Foundation
¢ Prof. Zhouping XIN

ICCM Best paper award
¢ Prof. Kwok Wai CHAN ¢ Prof. Conan Nai Chung LEUNG

© University Exemplary Teaching Award in General Education
¢ Dr. Chi Hin LAU

;; Vice-Chancellor's Exemplary Teaching Award
¢ Prof. Ronald Lok Ming LUI
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”; Faculty Exemplary Teaching Award
¢ Prof. Ronald Lok Ming LUI

Personalia - New Faculty

Professor Chenyun Luo | Assistant Professor

Prof. Chenyun LUQ’s research areas include partial differential equations with free surface
boundary, fluid dynamics, magnetohydrodynamic (MHD), general relativity. Prof. Luo
obtained his BSc degree from University of Rochester in 2011, and his PhD degree from
Johns Hopkins University in 2017. He has worked as non-tenure track Assistant Professor
at Vanderbilt University, before joining our Department as Assistant Professor this year.

Professor Liu Liu | Assistant Professor

Prof. Liu LIU's research areas include applied numerical analysis and scientific computation,
kinetic theory, uncertainty quantification, quantum dynamics; developing efficient numerical
schemes for complex multiscale problems and model reduction methods for high-dimensional
problems from the perspective of data-driven science.

Prof. Liu obtained her BSc degree from Hong Kong Baptist University in 2012, and her PhD degree
from University of Wisconsin-Madison in 2017. She has worked as Peter O'Donnell, Jr. Postdoc
at University of Texas at Austin, before joining our Department as Assistant Professor this year.

Professor Michael McBreen | Assistant Professor

Prof. Michael McBreen’s research areas include the intersection of representation theory,
symplectic geometry and mathematical physics, focusing on conformal field theory,
supersymmetric gauge theory and topological string theory.

Prof. McBreen obtained his BSc degree from McGill University in 2008, and his PhD degree
from Princeton University in 2013. He has worked as postdoctoral researcher at Harvard
Center of Mathematical Sciences and Applications, and as a postdoctoral fellow at Aarhus
University, before joining our Department as Assistant Professor this year.




