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2006 ICE-EM Australian graduate school in mathematics
Helen Grey, Agah Garnadi, Chris Goddard, Lucy Gow and Kaiser Lock

The second ICE-EM Australian Graduate
School in Mathematics was held at the Uni-
versity of Queensland, St Lucia Campus,
Brisbane from 3 to 21 July 2006 and was
another outstanding success. The three
themes this year were Computation, Geo-
metric Analysis and Mathematical Physics.
Forty nine students attended from Aus-
tralia, New Zealand, Vietnam, Indonesia
and Thailand. We had seven internation-
ally renowned presenters from Australia and
overseas.

The lecturers were able to sustain a level
of enthusiasm throughout the three weeks
and many students reported having gained
new perspectives and insights they could ap-
ply in their own areas of study. All stu-
dents also gave presentations which were of
a very high standard. Another valuable as-
pect of the School for the students was in-
teraction with a large population of other
math postgraduates. Social activities in-
cluded pool and whiteboard notations in the
College common room, volleyball at morn-
ing tea, a Conference Dinner and weekend
trips to the Coast.

The Graduate School is funded by the
Federal Government through the Interna-
tional Centre of Excellence in Education
in Mathematics and the Australian Math-
ematical Sciences Institute. The University
of Queensland provides a major contribu-
tion through the use of its facilities. Other
contributors this year were The Queens-
land Parallel Supercomputing Foundation
and CSIRO Mathematical and Information
Sciences Division. ICE-EM gratefully ac-
knowledges their support and sponsorship.
Following are individual reports from four
participants.

Agah Garnadi

I was a (foreign) student participant in the
IAGSM 2006 Computation stream. I am a

university lecturer at a maths department
in Indonesia, lecturing for first year students
in Calculus. I also teach scientific comput-
ing for maths and physics students. At the
same time, I am preparing a dissertation for
a doctorate as an external student. My work
focuses on numerical simulation and recon-
struction of Electrical Impedance Tomogra-
phy for process instrumentation device. It
is for this reason that I decided to apply
for participation in the IAGSM 2006, as one
of the topics is PDE constrained Optimiza-
tion which is closely related to my work (ac-
tually, the problem can be considered as
an example of the topics) and a bonus for
my own studies as well. One of the prob-
lems I faced, were bureaucratic bungles in
my country, as the Australian embassy is
hundreds of kilometers away from my work-
place. Also, during the process, my visa ap-
plication went missing. It disappeared into
the jungle of papers in the embassy. Thanks
to technology (through e-mail exchanges),
the embassy got hold of my applications
and issued my visa, just three days before
IAGSM started. And thank God, I got a
flight at the last minute as I had to can-
cel my previously booked flight due to visa
uncertainty. I arrived at Emmanuel College
right before lunch on Monday and I noticed
a couple of students wearing green T-shirts
with IAGSM logos. I missed half a day of
lectures and the opening session.

The lectures were not difficult for me to
follow. With the help of the knowledge of
lectures I got during my years at the ANU
a long time ago, I was able to sail through.
Some parts of the course filled in the gaps in
my knowledge where I, due to the fact that
books and journals are hard to obtain in In-
donesia, only had a vague idea of a certain
subject. But I enjoyed both of the lecturers
and some of the participants’ contributions
were also quite enlightening for me. Unfor-
tunately, due to the wide interests of the
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participants, working towards collaboration
is difficult to achieve. But, at least I am
aware of what people are doing Australia
wide. Social lives between the participants
were quite good, thanks to the common and
TV rooms, as well as the dining hall in the
college.

One thing that I think would be of bene-
fit is some sort of modeling/problem solving
session, similar to the one at MISG, inte-
grated within the school.

Chris Goddard

In my opinion the 2006 ICE-EM Graduate
School was a great success. As one of the
students taking the course on geometric evo-
lution equations I was treated to an excel-
lent overview of this exciting new area. The
presenters were all outstanding and we ben-
efited greatly from our time with them. Our
main speakers for the first couple of weeks
were Gary Lieberman, from Iowa State Uni-
versity, and Ben Andrews from the ANU.
They had quite different styles of presenta-
tion, but both were superb teachers. Gary
spoke about existence theory for parabolic
PDE, showing how one could prove regu-
larity results for the solutions of quite gen-
eral systems from an understanding of the
boundary and initial conditions. Although
quite pure and technical, this course had an
underlying importance to the theory of geo-
metric evolution equations, since they are all
of a type of PDE known as weakly parabolic
type – a type of PDE that can, after a spe-
cial type of reparametrisation, be written as
parabolic PDEs.

Ben’s course was the centrepiece, how-
ever. He spoke about different types of
geometric evolution equations, starting from
the curve shortening flow, then working to
the mean curvature flow, and finally, the
Ricci Flow. All the ideas were extremely
well motivated, and from my impressions
the core idea of the course was to develop
analogues of key results for the full blown
Ricci Flow in terms of much simpler exam-

Chris Goddard

ples. Even though he covered a huge amount
of territory, his delivery was concise, effi-
cient, and extremely understandable. In
the words of another student, shortly after
he summarised the Hamilton-Perelman pro-
gram in the final lecture “That was probably
the best account of the Ricci flow that you’ll
currently get anywhere.” Our final speaker
was Gerard Huisken of the Max Planck In-
stitute in Germany. He talked quite a bit
about a possible application of the idea of
geometric evolution equations, demonstrat-
ing how one could make sense of the mass
of a Black Hole by considering the inverse
mean curvature flow, flowing backwards to
infinity starting from the event horizon, and
defining a mass in terms of a generalised
isoperimetric inequality. To make this all
precise he demonstrated that he was able
to get control on the rate of expansion of
the expanding surfaces, bounding them be-
tween spheres of particular radii. In addi-
tion, he was able to show that such a mass
was bounded below by the AdM mass, the
notion of mass usually used to resolve such
issues, and bounded above by the Hawking
mass.

However, there was more to the Gradu-
ate School than just gaining mathematical
knowledge. We had a whole new city to ex-
plore and on several occasions groups of us
went out to interact with the city’s people
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and explore its environs (while hopefully not
getting too lost along the way).

A great deal of time was also spent at the
dinner table. Not eating per se, but talking
and listening to one another. Unfortunately,
I have a very poor memory for details, but I
do remember the conversations as being oc-
casionally insightful, sometimes outrageous,
and always amusing.

Of course I wont forget the soccer
matches we had while at the university. UQ
has an enormous amount of land and eas-
ily half of that is devoted to ovals and vari-
ous other sporting amenities. Deciding one
day that I really must go out to get a ball
(heaven forbid that I actually work dur-
ing my spare time!), a large number of us
quickly discovered the joys of this particu-
lar diversion. All in all, I enjoyed myself im-
mensely, and look forward to going again, if
possible, in 2007.

Lucy Gow

I had never been to Brisbane before this
year’s ICE-EM Graduate School, so when I
arrived I looked forward to checking out the
various tourist sights on offer. In the end
though, the mathematics and fellow mathe-
matics students kept me so occupied and en-
tertained that I had to put tourism on hold
for the next time I visit.

Each morning we had two lectures, one
from Gustav Delius on Symmetry and an-
other on The Importance of Being Inte-
grable by Murray Batchelor. The Symme-
try lectures included a seemingly whirlwind
account of modern physics that gradually
took on the shape of subjects more famil-
iar to me, like Lie algebras and quantum
groups. Meanwhile, Murray Batchelor’s lec-
tures carefully developed the Bethe Ansatz
for the spin-half Heisenberg Hamiltonian,
before broadening their scope to consider-
ing how solutions of the Yang-Baxter rela-
tion could give new models using a variety
of algebraic techniques. Both courses gave
me a glimpse of how the tiny bit of mathe-
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matics that I know is used in mathematical
physics, and how it relates to other areas of
maths. Sometimes I felt like I could under-
stand, but at other times I was left feeling
a little overwhelmed and confused. Never-
theless I finished the School with a strong
desire to learn more when I got home. I
don’t think the lectures could have been bet-
ter presented.

In the afternoons the students took the
stage to give hour long seminars on their
own research. It was lucky that giving a
seminar was compulsory, since I’m not sure
I would have chosen to do it otherwise, and
it proved to be a good experience for me.
Through the seminars it became clear just
how diverse the other students’ particular
interests were - as they presented on top-
ics ranging from combinatorics, statistical
mechanics, differential equations, star quasi-
Hopf superalgebras and group theory, to
modelling the forces on Thai buses as they
make their way about obstacle courses and
quantum entanglement. It was a lot of fun
to meet students from other countries and
also other cities in Australia. More impor-
tantly, I think the school did a good job of
bridging the gap between students in differ-
ent areas of mathematics. Before the con-
ference I was chatting with my friend Yang
Shi at the pub about which course we would
do, and we realised for the first time that
our areas of research were actually closely
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related. We had never talked about mathe-
matics before because we assumed we would
have nothing in common. (She studies non-
linear differential equations and I do alge-
bra). As a result of the course I’ve found
new interest in mathematical areas I had
long ago given up on. My undergraduate-
experience of differential equations left me
never wanting to see them ever again, but
I was won over by the enthusiasm of others
and am now giving them another look.

We did, however, find some time for non-
mathematical pursuits, and also to enjoy
the peaceful UQ campus and surrounding
restaurants. (The chicken sandwiches at
Piccalilli come well recommended). Partic-
ularly memorable was the last night when,
after enjoying a meal of pizza and chocolate
cake, we filled a pub with dancing mathe-
matics’ students and nearly everyone took
their turn to sing karaoke to the locals of
Indooroopilly. On the whole, it was a thor-
oughly enjoyable experience and I look for-
ward to keeping in touch with the friends I
made at the school.

Kaiser Lock

When I first heard about the IAGSM from
my supervisor, I was quite nervous about
leaving the security of my surroundings for
this three-week winter course. A major part
of this anxiousness was due to the compul-
sory seminar each of us had to present (it
would only be my second time if the hon-
ours talk to my own department counts). In
the end, I thought “what the heck” and ran
head long straight past the previously rigid
boundaries that governed my comfort zone
and right into the swirling eye of uncertainty
and anxiousness. I am so glad I went. It was
a fantastic experience!

The university is as breathtakingly beau-
tiful as it is huge. There is no better place
than Brisbane to get away from the cold
winter, and the IAGSM provided a great fo-
rum to warm up ones mind with mathemat-
ical exercise. I attended the computation

Kaiser Lock

session lectured by Dr. Boris Vexler on “Op-
timization with PDEs” and Prof. Robert
McLachlan on “Geometric Numerical Inte-
gration”. Boris took us through the moti-
vations, theory, methodologies and applica-
tions of optimization problems with PDEs
and finished off with a wonderful dynamic
example. The two-week course covered the
material very thoroughly and was presented
in such a way that it stimulated learning.
Although I was new to the subject matter,
it provided me with a quick glimpse into the
way the real world problems are approached.
For another part of the computation session,
Robert gave us a fast paced and once again,
thorough introduction to geometric integra-
tion. He also provided a set of challeng-
ing practical exercises which I’m sure were
meant to consolidate our learnings but only
served to up my frustration levels as I at-
tempted to find the elusive answers.

Our accommodations also provided a
pleasant backdrop to our scholastic pursuits.
The food served at college was great. Defi-
nitely love the hot breakfasts and after din-
ner desserts, and of course, how can you for-
get the kitchen ladies, who with their old
fashion charm and infectious zest for life
made college feel that much closer to home.
Like most things in life, it is the people
around you that can greatly dictate your en-
joyment of a particular occasion and I must
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say, I thoroughly enjoyed this event. Actu-
ally, no – enjoyed is not a strong enough
word – I loved every minute of my time
here! I loved meeting like-minded people
who didn’t stare back at me with blank faces
when I mentioned partial differential equa-
tions. I loved the treck to the shops for our
nightly hit of greasy fast food and the card
games that ensued after our heart-attack
inducing meals, volleyball and frisbee that
occupied the morning tea session and the
afternoon breaks. Thank you, Helen, for
providing the volleyball. Even though the
first night out pub-crawling was not such
a great experience, I think we put paid to
the ever so incorrect myth that mathemati-
cians don’t know how to have fun during
our karaoke night out on the last day. What
started as a very civil affair with wine and
pizzas quickly turned into a free for all that
ended up with wrestling competitions. For-
tunately, the inconvenience of traveling to
the city does successfully prevent us from
enjoying the nightlife to excess.

I have taken away so much from this con-
ference. I have had the most memorable
time and the exposure to people from all
over the world, who bring with them refresh-
ingly different perspectives on both mathe-
matics and life in general has enriched me

greatly. The staff were tremendous, the
whole event was well structured and orga-
nized and the courses were both interesting
and thought provoking. What more can I
say, I have come out of the eye of this whirl-
wind experience, having had the boundaries
of my comfort zone blown away and here
I am, ever so thankful that I took up this
wonderful opportunity.

Next year’s AGSM

The third annual ICE-EM Australian Grad-
uate School in Mathematics will be held
at the University of Queensland from 2
to 20 July 2007. The tentative themes
are Statistics, Algebra/Combinatorics and
Financial Mathematics. Two courses on
Stochastic Processes from the 2005 Grad-
uate School are webstreamed through the
ICE-EM website: Statistical Methods in
Genetics and Genomics, presented by War-
ren Ewens: http://qtss.amsi.org.au/
qtmedia/UQGradSchoolEwens.html, and
Random Fields and Geometry, presented
by Robert Adler http://qtss.amsi.org.
au/qtmedia/UQGradSchoolAdler.html.
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