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In this issue, we have three interviews. The first is with Prof. Erica Flapan, a topologist from Pomona College.
She shares with us her career advice and tips for further studies to students of mathematics, based on her own
experience. This is followed by a sharing of the personal mathematical journeys of two of our alumni.

The first two interviews mainly centre around the career aspects of mathematics. The third interview with our
recent graduate Kiki Ng shows that, beyond the common conception that it is something entirely abstract and
unapproachable, mathematics has a more "playful” side. For example, mathematical principles are present in
tiling patterns on the flat plane and the sphere, and we see in this interview that striking sculptures may be
designed and built by employing these principles.

Yet another mathematical idea employed by Kiki's sculptures is that of "Fractals”. Imagine building a pyramid
inside a pyramid inside yet another pyramid, and repeating this process infinitely many times. The resulting
structure is an example of a fractal pattern. Similar kinds of iteratively generated patterns was studied in depth
in the previous century by the Polish mathematician Waclaw Sierpinski. His discovery brought forth
breakthroughs in our conceptual understanding of the dimensions of curves and planar patterns. The Sierpinski
carpet and Sierpinski triangle, two of the most frequently invoked examples of "Sponge-like™ fractal patterns,
are named after him. The beauty of mathematics is a topic for ceaseless discoveries past and present.
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s‘\IIIIlIIIIIIIIIIlIIIIIIIIIIlIIIIIIIlIIIIIIIIIIlIIIIIII',' EI‘IC& Flapan |S the Llngurn H Burkhead Professor Of
Mathematics at Pomona College (Claremont,
California, USA). Her research interests include knot
theory, topology, and the applications of topology to
chemistry and molecular biology. She is the recipient of
numerous awards, including the Haimo Award for
Distinguished College or University Teaching of
Mathematics, from Mathematical Association of
America. She became a fellow of the American
Mathematical Society in 2012.

Earlier this year she came to the Chinese University of
Hong Kong as a guest of Professor WU Zhongtao. On
August 1st, 2016, in a brief respite from a hectic East
Asia trip, and under the looming approach of Super
Typhoon Nida, she sat down with us in a cafe in the
Cheng Yu Tung Building to talk about her life, career,
and advice to math students.
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Flapan was born in 1956 and grew up in New York City.
As a child, she did not attend a "normal™ elementary
school. Instead, she attended the Agnes Russell School,
run by Teachers College—where her mother was a graduate student at the time—of Columbia
University (New York, USA). As its name suggests, Teachers College was an institution concerned
with research on education, and at the Agnes Russell school non-traditional education methods were
used. "It was not really a school, it was really just a collection of children they could use to
experiment on," Flapan recalled. "There was no curriculum, no grades, no tests, and no class."
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With no curriculum, students were allowed to do whatever they wanted, as long as they were not
being loud or disruptive. There were many math books, and Flapan liked to read them. "I just did that
all the time, "Flapan said. By 6th grade she had gone through all the math books at the school—she
was by that point reading books on set theory—and the school had to bring in extra ones for her.

Starting in 7th grade (at the age of twelfth), Flapan had to attend an ordinary school, and the
experience proved traumatic to her. "I didn't know anything about anything, except for math," she
explained. "I didn't know anything about geography, like I didn't know there was a place called
China, let alone a place called Hong Kong. I didn't know anything about American History, like there
had been a revolution or civil war. | didn't know anything about grammar, or spelling, or science,
anything. The only thing | knew anything about was math.” "To this day my spelling is not good...
sometimes when | am writing, if I can't figure out the right spelling, then | use another word," she
chuckled.

"1 knew | was good at math. | felt like I wasn't good at anything else."

Attending this "ordinary"” school, Flapan did poorly in terms of grades. She found the experience
"really really difficult. It made me feel I was inferior to the other children.” Consequently, starting
at that time, she felt like the only thing she could do was to be a math teacher. "I didn't know of other
jobs that involved math, but | knew | was good at math. | felt like | wasn't good at anything else."



Though she did not do well in other subjects, as early as 12 years of age Flapan was already doing
paid jobs tutoring elementary school students in math. She was qualified to skip all of the middle
school (6th-8th grades) math courses, and right away began taking high school level (9th grade
onwards) mathematics. Taking high school math, Flapan observed that many students hated it, and
were being disruptive in class, and she began having doubts about teaching high school. "That must
be a hard job!" she thought. Later, in college, when she saw that students in college math classes
weren't being as disruptive, she decided that she wanted to be a college math teacher.” So, | always
felt | didn't have any choice."

Starting in 1977, Flapan undertook her graduate studies at the University of Wisconsin-Madison.
Recalling her graduate school years, she observed that there were very few female graduate students.
"When | started there were 40 people in my entering class. Three of us were girls, and the other two
dropped out within less than a month... Of the 100 faculty there were three women." One of those
women was Mary Ellen Rudin—incidentally the wife of Walter Rudin, perhaps best known to math
students as the author of several classic textbooks in analysis—who taught a first-year topology
course that Flapan took. "And so | wanted to go into topology, because of her,” Flapan told us.

The interview then turned to Flapan's views and advice on the pursuit of a post-graduate degree in
mathematics, and career prospects for undergraduate math majors. Flapan told us that she would say
to her undergraduate students, "If you want to get a job, based on math, you need to be sure to take
a statistics course, you take a computer science course, and know some programming languages, and
you take at least one economics course... and to the extent possible, know some software packages,
especially statistical packages.” For students who want to go to graduate school, she told them that,
"You need to be strong in analysis, algebra, and then topology and geometry."

"You're going to have to learn from people who are very bad teachers."

According to Flapan, at Pomona the math major program is very flexible, and the students often
make their course registration choices based on what their friends are taking, or whether they like
the style or effectiveness of a particular instructor. Flapan does not feel these are good reasons for
choosing which class to take. "One thing | always say to the students is, 'if you're going to get a job
or if you're going to go to graduate school, you're going to have to learn from people who are very
bad teachers. Even the person you think is the worst teacher in our department explains things much
better than your boss is going to at a job, or than your graduate professor." Consequently, Flapan
advises her students to "go out of their way" to take a class that everyone recommends against taking
because of whatever shortcomings in the professor's teaching style. "The people who are bad teach-
ers often leave out details,” she elaborated, "They often forget the hypothesis.” And then the students
would have to fill in the gaps themselves. This, she believed, is a good way to prepare oneself for
post-graduate studies or other jobs after school: "To be independent, and persevere."

Flapan told us that her students often went on to graduate school, but many later dropped out. She
remarked that male students were more likely to drop out than female students. "Very few of my
students who are female go to graduate school, but those who do generally don't drop out." She
thought the reason a lot of the male students dropped out of graduate school was because "when they
are in college, they are very good in math, and they don't need any perseverance. They just get it,
very fast, they do it, etc. But when you go to graduate school, ultimately, it's much harder... And the
students who have always succeeded because they are so smart, but not with perseverance, they drop

out. They get frustrated, and they don't like this anymore."



"If you think you can't do anything else, even if it's hard you have to keep trying
and trying and trying."

To Flapan, the most important character trait for being a mathematician is "perseverance.”
Examining herself, she said, "My perseverance was partly maybe just my personality, but partly
because | have this idea that | can't do anything else. If you think you can't do anything else, even if
Itls hard you have to keep trylng and trylng and trying'"~‘\IIlIIIIIIIIIIIIIIIIIIlIIlIIIIIIIIIIIIIIIlIIlIIIIIIl"‘

Speaking about math education-oriented careers,
Flapan said that in the US, the main difficulty of
being a high school math teacher is bad pay and
unruly students. "Kids in America bring weapons to
class, they bring drugs. It's not an easy job.” On the
other hand, her students often do not realize how
hard it is to become a college professor. She often
says to her students, while Pomona College is a
highly regarded private school with good students
and situated near Los Angeles, most math professors
in America "teach in a very very rural location, and
there are very bad students.”
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Regarding jobs outside of academia, Flapan told us

that some of her students now plan to pursue careers in Silicon Valley. In fact, many of these students
actually wanted to major in computer science, but they majored in math instead because the computer
science faculty at Pomona was not large enough to accommodate all of them. Besides jobs in
computer science, a lot of her students went on to careers in consulting, at companies like
"Accenture, Boston Consulting Group, McKinsay.” She remarked that, though a consulting career
pays well, itis a hard life, with 80-hour work weeks and frequent travels to places ranging from Hong
Kong to rural Kansas. Her former students often work in these companies "maybe for 5 years, and
then one of the companies they were sent [by the consulting firm] to work for offers to hire them. It's
cheaper for them to hire the person directly, than to have to pay the consulting company... and then
they [(her former students)] don't have to move around anymore, and they don't have to work 80
hours a week anymore, and so on. So, they are willing to do this [(consulting)] for some years, and
then they do something else.”

According to Flapan, a third of the math majors at Pomona are international students, most of whom
from Asia. "Most of those [(Asian students)] don't want to go back,” she observed. "They want to get
jobs in America.” There are exceptions. Once she had a Chinese student who got an A+ in analysis.
"l never give an A+. This guy was so much better than everyone else. At that time, | said to him, 'you
really should go to math grad school, because you are really really good.' I didn't know if he knew
that. And he said to me, '‘But | want to go back to China for my job, and | want to do something that
Is going to help my country.™
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