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In this issue we have interviews with three
alumni: one of them became a successful real-estate
developer, and the other two assistant professors.
Also included is one very short account of a
mathematics alumni dinner gathering, as well as an
anecdotal article on a perhaps forgotten 20th century
mathematics giant, Emmy Noether.

But to begin with, we have a short description
on our new student exchange program COSINE.

1. COSINE program P.1
2. ZRBE P.2-3
3. REGE—FRAR P.3-4
4. BN R—LEERR P.4-5
5. Emmy Noether P.6-7
6. Mathematics Department P.7
Alumni Dinner
7. Miscellanea P.7-8

program

The Department of Mathematics in CUHK
launched a China and Oversea Study, Internship and
Exchange (COSINE) program in 2013. The aim of
the COSINE program is to enhance the mathematics
and career trainings of students by providing them
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additional outside-classroom activities.

To accommodate various interests, the
Department has arranged diversified activities such as
summer research, summer schools and summer
internships for the students.

For summer research, the Department has
created summer research positions in top universities
in the United States, Canada as well as Mainland
China. The aims of these summer research
opportunities are to let the students receive early
research training, develop interests in mathematical
research and prepare for further studies. In the
summer of 2014, the Department placed four students
in Oak Ridge National Laboratory, two at the
University of Delaware, three at the University of
Waterloo, two at the Michigan State University and
two at the Shenzhen Institute of Advanced
Technology. Many students who participated in these
summer research activities have subsequently
received graduate school offers from very good
universities with full scholarships. On the other hand,
for students who want to learn more advanced
mathematics, the Department has placed them in
summer school organized by top universities in
Mainland China. These students took classes offered
by international experts in various topics not included
in standard undergraduate curriculum.

For summer internships, the Department has
arranged some educational summer internships in
local high schools and some industrial summer
internships in local companies. The aim of these
summer internships is to give them early career
training. In the summer of 2014, the Department
placed two students in CASH and five in Hong Kong
Educational Publishing Company.

The Department sees the need for more
opportunities for students, and would continue to
strive to create more outside-classroom activities for
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Notes on Math
my Noether

Cassandra Lee

learn

In secondary
Pythagoras’ theorem, the Elements by
Euclid, De Moivre’s theorem and more.
Usually, it’s men who prove theorems. As a
girl, I naturally asked myself: has there
been a woman who has proven a substantial
theorem?

school, you

The discovery of the Higgs boson two
years ago has agitated mathematicians and
physicists worldwide. At a seminar on it on
n day, also Albert Einstein’s 135th
birthday, Professor M.C. Chu mentioned
“Noether’s theorem”, proven by Emmy
Noether, the female mathematician I came
across, thanks to an ignited interest in
abstract algebra (course codes: MATH3030,
3040). But who was Emmy Noether?

On March 23, 1882, a Jewish girl,
Amalie Emmy Noether, was born in
Erlangen, Germany, the first child of Max
Noether, himself a maths professor. The
family later had three sons. She led an
ordinary childhood and her secondary
schooling did not emphasize maths or
science. In April 1900, the 18-year-old
Emmy Noether excelled in state exams on
English and French, and could have taught
modern languages at elite girls’ schools for
a living — but she didn’t.

Noether sat in at maths lectures at the
University of Erlangen (Erlangen), as
women could not study officially at
German universities until autumn 1903,
after she had passed the entrance exam in
July 1903. She grasped the best and latest
mathematical ideas during the 1903 — 1904
winter semester at the University of
Gottingen, David Hilbert and Felix Klein
among her professors. In 1907, supervised
by her father’s colleague Paul Gordan and
the only woman among 47 doctoral
students at Erlangen, she became the
second lady to have earned a doctorate in

maths in Germany — the first being Sofia
Kovalevskaya.

As German universities forbade the
fairer sex from becoming lecturers, she
researched and supported lectures without
pay at Erlangen from 1908 to 1915. At
Gottingen, Hilbert and Klein, while studying
Einstein’s just-completed general theory of
relativity, needed her help despite the
unfair university policy. Hilbert
anecdotally said: “The faculty is not a
bathhouse.” Still, Hilbert helped her by
advertising her lectures as his.

Hilbert and Klein were perplexed over
a crisis posed by Einstein’s general theory
of relativity: under classical physics,
energy was not conserved in general
relativity. Noether showed that another
conservation law was at work in proving
what is now known as Noether’s theorem.

In dynamical systems, a function is
said to be symmetric if its variables and
derivatives undergo group transformations
and we still get the same function.
Noether’s theorem states that for every
differentiable symmetric function, there is
a corresponding conservation law
determined by the system’s Lagrangian.

In analysing physical systems
independently of coordinates, physicists
ran into problems, such as a nonzero mass
for photons — but light has no mass! By
Noether’s theorem, they theorized that the
extra mass was made up of mass particles
called Higgs bosons.

Following Germany’s defeat in World
War One, women could teach officially in
German universities. In 1919, Gottingen
hired Noether. Developing the algebraic
theory of rings and ideals in the 1920s, she
was one of the first mathematicians to
study topology algebraically. She
eventually was paid a small salary in 1922.
Her colleague B.L. van der Waerden (1903
— 1996) and student Max Deuring (1907 —
1984) published textbooks based on her
rapid and highly interactive lectures.
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In 1933, Adolf Hitler (1889 — 1945)
expelled all Jews from government jobs,
which  included university teachers.
Noether lost her hard-won position, and
was never promoted to full professor.
Somerville College, Oxford, hoped to take
her but hesitated to fund her. The all-female
Bryn Mawr College in Pennsylvania, U.S.A,
offered her an official teaching post. Thanks
to the Institute of International Education
and the Rockefeller Foundation, she fled to
the United States.

Safe in the U.S., Noether had enthusiastic
students and supportive colleagues, and
lectured weekly at Princeton’s Institute for
Advanced Study. She could have soared to
even greater heights, but following an
operation on a uterine tumour and
seemingly recovering, she passed away on
April 14, 1935, shocking everyone who
knew the warm, ingenious lady. She was 53
and never married.

Adapted from: payhip.com/b/Psoc (coupon
code CUHKMATH)
P

Mathematics Department
Alumni Dinner

Enrichment Programme for
Young Mathematics Talents

(EPYMT)
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Date: To be announced

Website:
http://epymt.math.cuhk.edu.hk/index.html

New Wave Talk Story
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The Kakeya conjecture turned around!
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On June 14, more than forty CUHK math
alumni from different years took part in a dinner
gathering in the Chung-Chi College Staff Club.
During that cozy evening, we discussed the
possibility of setting up a CUHK math alumni
association. With the enthusiastic assistance of
Tommy Wong from the CUHK Physics Alumni
Association, we had a really wonderful
exchange of ideas. We hope that all this would
result in our setting up a warm alumni
association which not only reconnects alumni of
the Mathematics Department in the future, but
also nurtures future alumni.
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Personalia

Dr. CHAN Kai Leung
Lecturer

Field of Interest:

Symplectic Geometry and
Mirror Symmetry

Dr. LIU Chun Lung Kelvin
Lecturer

Field of Interest:

Algebra, Algebraic Geometry,
Algebraic Cobordism, ;
Group Action in Algebraic Geometry

ew Faculty

Every year, scholars from all over the world
come to our Department and the Institute of
Mathematical Sciences.

Their active participation and provision 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 a partial list of our visitors in
2013-14

+ Habib AMMARI, Ecole Normale Superieure
+ Julien BARRAL, Université Paris 13

+ Abraham BERMAN, Technion-Israel Institute
of Technology

+ Michael W. BERRY, The University of
Tennessee

+ David J. BRADY, Duke University
+ Moody CHU, North Carolina State University

+ Bernardo COCKBURN, University of
Minnesota

Gary Chalom COHEN, ENSTA ParisTech
Yalchin EFENDIEV, Texas A&M University

Bjorn ENGQUIST, The University of Texas at
Austin

David GABAI, Princeton University

Nicolas GILLIS, Faculté polytechnique,
Université de Mons

Ivan G. GRAHAM, University of Bath
Alexander GRIGORIAN, Universitat Bielefeld

Xianfeng GU, University of New York at Stony
Brook

Seung Yeal HA, Seoul National University

Per Christian HANSEN, Technical University
of Denmark

Alexander IOFFE, Technion - Israel Institute
of Technology

Aino Maarit JARVENPAA, University of Oulu
Wing Suet LI, Georgia Institute of Technology
James G. NAGY, Emory University

Jongil PARK, National University of
Singapore

Jongil PARK, Seoul National University

Sudhakar PRASAD, University of New
Mexico

Bhagavatula Lakshmi Surya Prakasa RAO,
University of Hyderabad Campus

Yuri L. SACHKOV, University of Pereslavl
Tetsuya SAKURAI, University of Tsukuba
Jorg SCHMELING, Lund University
Zhong Ci SHI, CAS

Xue Cheng TAI, University of Bergen
Gabriel TAUBIN, Brown University
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