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SCHEDULE
Saturday 28 September 2013
1330

Arrival

1350

Welcome

1400

Geoff Prince Necessary and sufficient conditions for satisfying employment

1430

Sommer Gentry Operations research in organ transplantation

1515

Afternoon tea

1545

Jacqui Ramagge The secret to ARC success and other mysteries revealed

1615

Q & A session

1800

Pre-dinner drinks (cash bar)

1900

Dinner

2030

Informal grant-writing session

Sunday 29 September 2013
0900

Michael Coons Mahler and me, a one-sided love story

0945

Yihong Du Getting the balance right

1015

Morning tea

1045

Aaron Thornton Let’s solve issues in energy, water and the environment

1115

Daniel Horsley Combinatorial arrays in compressed sensing

1200

Q & A session

1300

Lunch

http://www.uws.edu.au/austms-ecw2013
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RESEARCH TALKS
Michael Coons The University of Newcastle
Mahler and me, a one-sided love story
My research is aimed at measuring the ways in which real numbers can be (or cannot be)
approximated by rationals within the context of Mahler’s method. In Mahler’s method one uses
functional equations of a particular form to answer questions about ‘low-complexity’ sequences.
But isn’t that a mouthful, eh? The reality of my research is a bit easier to state: I like to
solve problems, and most of the ones I’ve been successful with have to do with the first two
sentences. This talk will focus on the problems I’ve loved and lost and those I am currently
smitten with, as well as my changing relationship with these problems.
Michael completed his BA in Mathematics at The University of
Montana, Missoula, and his MS in Mathematics at Baylor University in Waco, Texas. In 2005, Michael won a Fulbright Fellowship to study number theory at the Alfréd Rényi Institute of the
Hungarian Academy of Sciences in Budapest. Michael obtained
his PhD from Simon Fraser University in 2009, writing a thesis
titled “Parity, transcendence, and multiplicative functions”. Prior
to becoming a Lecturer at Newcastle, he held a Fields–Ontario
Postdoctoral Fellowship at the Fields Institute and the University
of Waterloo in Ontario, Canada.
Michael’s research interests lie in number theory as broadly defined though he can usually be
found working in arithmetic functions, transcendental number theory, or Diophantine approximation (specifically in the context of Mahler’s method).

Sommer Gentry United States Naval Academy
Operations research in organ transplantation: the greatest good
Operations research is the discipline of applying mathematical methods to help make better
decisions, but in transplanting scarce human organs the sticking point is always to determine
what we mean by better. Should we prioritize recipients who are predicted to live the longest
with a donated organ, even if that means that older candidates and ethnic minorities are excluded? What if our models for predicting how well candidates will do with a transplant are not
very accurate? Can we gerrymander organ sharing districts, like voting districts, to give people
living in different districts similar access to a transplant? How can the organ allocation system
rank candidates to correct for biological factors that make it much harder for a candidate to find
a compatible organ? When should a candidate turn down an offered organ that might have
higher risk of transmitting HIV, and when should he accept it? This rich and curious sphere of
applied math needs exploring, to fill in the details of the notions of benefit and fairness.
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Sommer Gentry is Associate Professor of Mathematics at the
U.S. Naval Academy, a Research Associate at the Johns Hopkins University School of Medicine, and a senior investigator
with the Scientific Registry for Transplant Recipients. She has a
B.S. in Mathematical and Computational Science and an M.S.
in Operations Research, both from Stanford University, and a
Ph.D. in Electrical Engineering and Computer Science from MIT.
She designed optimization methods used for nationwide kidney paired donation registries in both the United States and
Canada.
Her work has attracted the attention of major media outlets including Time Magazine, Science,
Reader’s Digest, Scientific American, and the Discovery Channel. In 2009, Gentry received
the MAA’s Henry L. Alder award for distinguished teaching by a beginning mathematics faculty
member.

Daniel Horsley Monash University
Combinatorial arrays in compressed sensing
Compressed sensing is a paradigm for signal sampling pioneered by Donoho, Candès, Romberg
and Tao. It takes advantage of the sparseness or compressibility of many naturally occurring
signals to enable accurate reconstruction from dramatically fewer measurements than dictated
by traditional thinking. In discrete compressed sensing, the signal takes the form of a vector
of real-valued components and the sampling process can be described as multiplication of this
vector by a matrix, called the sensing matrix. The construction of “good” sensing matrices is a
central theme in compressed sensing research.
In this talk I’ll give an introduction to compressed sensing from the perspective of a non-expert.
I’ll conclude by briefly discussing some of my own work on constructing good sensing matrices
using various classes of combinatorial arrays.
Daniel is an ARC DECRA Research Fellow at Monash University. He received his PhD in mathematics from the University
of Queensland and has held positions as an AARMS Postdoctoral Research Fellow at Memorial University of Newfoundland
and as a Postdoctoral Scholar at Arizona State University. His
research focusses on combinatorial design theory and its applications.
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ADVICE TALKS
Yihong Du University of New England
Getting the balance right
In this talk, I’ll mainly discuss one aspect of grant application and track-record building, that
is, striking the right balance. The determination of research directions and establishment of research networks are particularly important at the start of one’s independent research career. I’ll
provide some advices on these matters and on grant applications based on my own experience.
Professor Yihong Du obtained his PhD in 1988 from Shandong
University in China. Then he worked as a lecturer at Shandong
University for two years and as a visiting scholar at Herriot–
Watt University in the UK for one year. In 1991, he joined the
University of New England as a Junior Research Fellow to work
with Professor E. N. Dancer on an ARC supported project, and
continued at UNE as a Lecturer, Senior Lecturer, Associate Professor and finally Professor. His research is mainly concerned
with nonlinear partial differential equations, both on theory and
applications.
He has been Chief Investigator of five ARC Discovery grants, and was supported by the Australian Academy of Sciences as exchange fellows with the Royal Society, with the Chinese
Academy of Sciences, and with the Japan Society for the Promotion of Sciences.

Geoff Prince La Trobe University
Necessary and sufficient conditions for satisfying employment
Most PhDs in maths and stats end up outside academia within 5 years of graduation. So how to
find a job doing maths outside academia? Well, there are no sufficient conditions (i.e., there is
no entitlement) but there are quite a few necessary ones. I will talk about the sorts of investment
you need to make now to ensure that you are doing what you love in 10 years’ time.
I was a Monash undergraduate and took out a La Trobe PhD in
1981 in geometric mechanics and Lie groups. This was followed
by a postdoc at the Institute for Advanced Study in Dublin. I’ve
enjoyed teaching at RMIT, UNE and La Trobe. My research interests lie mainly in differential equations, differential geometry
and the calculus of variations. I’m a proud Fellow of the Society,
currently a Council and Steering Committee Member. I became
AMSI director in September 2009.
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Jacqui Ramagge University of Wollongong
The secret to ARC success and other mysteries revealed
What do good ARC applications look like? How can we increase our success rates? Why
should we apply for ARC grants at all? I will reflect on my experiences as a member of the ARC
Engineering, Mathematics and Informatics panel.
Jacqui Ramagge is Head of the School of Mathematics and Applied Statistics at the University of Wollongong. She can’t decide whether she is an algebraist or an analyst and would rather
not have to choose between the two. She has also published
with engineers in control theory, so she often takes some time
to answer when people ask her what she does. She has been
an ARC College and Selection Committee member for the last
four years. In 2012, she served on every ARC EMI panel except
LIEF and ERA, and she was Deputy Chair of the EMI DECRA
committee. She has assessed hundreds of ARC grants; in 2012
alone she assessed 260 grants.

Aaron Thornton CSIRO
Let’s solve issues in energy, water and the environment
According to an ABC study, Australia’s top three environmental problems are in water, climate
change and energy. Can we fix them? Here we present the latest advances in carbon capture
technology, water filtration, coal seam gas extraction, energy-waste management and fuel cell
systems. These advances rely on underlying models that describe and predict phenomenon
from the atomic-scale to the planet-scale. Mathematics is a powerful tool for linking information
across disciplines such as chemistry, engineering and economics. Research data are making
their way onto the internet where informatics tools are needed to collate, interpret and utilize
the information overload. Projects including the Materials Genome are utilizing research data
to advance the discovery and development of materials to address world issues. There are still
large gaps in solving our environmental problems and a critical part of the solution is how we
set up the infrastructure of information such that all disciplinary efforts are aimed towards the
same goal.
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Dr Thornton leads a team in mathematical, computational and
simulation sciences for materials discovery at the CSIRO. His
current research focus is on developing predictive models for
materials that could help remove pollution from the environment. Dr Thornton is also building a virtual hub that will allow researchers to screen millions of materials in the discovery stage
of materials development. Aaron leads two projects in the Computational & Simulation Sciences — Transformational Capability Platform and the Australian Biotech Growth Partnerships
theme. In recognition of his outstanding work, Dr Thornton was
recently named a 2012 Victorian Young Tall Poppy. More information can be found at http://www.csiro.au/aaronthornton.
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FEEDBACK FORM
Thank you for participating in the workshop. To assist us in improving future workshops, we
would be grateful if you could take a couple of minutes to provide some feedback.
Please tick as appropriate

2

Postgraduate student

2
2
2

AustMS Gazette

2
2
2

Own grant / travel account

2

Post-PhD

2
2
2

Department head / Postgrad director

2
2
2

AustMS funding for Annual Meeting

How did you find out about this event? Please tick all that apply.

AustMS mailing list
PhD supervisor

Fellow students / colleagues
Other

What funding sources enabled you to attend? Please tick all that apply.

Supervisor’s grant / travel account
Departmental travel funds

Other external sources of funding
Self-funded

Please rate the following using the scale from 1 to 5 below.
1 strongly disagree

2 disagree

3 neutral

4 agree

5 strongly agree

Research talks Coons Gentry Horsley
The mathematics presented was interesting

1

2

3

4

5

The talks were understandable to a wide audience

1

2

3

4

5

There were adequate opportunities for discussion

1

2

3

4

5

Overall, I benefited from the research talks

1

2

3

4

5

The information presented was useful for my career

1

2

3

4

5

There was a good range of topics

1

2

3

4

5

The information was covered in sufficient depth

1

2

3

4

5

There were adequate opportunities for discussion

1

2

3

4

5

Overall, I benefited from the advice talks

1

2

3

4

5

Advice sessions Du Prince Ramagge Thornton
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Comments
Was there anything you thought was particularly interesting?

Are there any topics — particularly for the advice sessions — that you would like to see covered
in future workshops?

How do you think the workshop could be improved?

How do you think others could be encouraged to attend future workshops?

Any other comments?

If you have any thoughts or suggestions in the coming weeks, or any requests from friends
who could not attend this year, please feel free to contact one of the organisers: Norman Do,
Andrew Francis, or Natalie Thamwattana.
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