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Welcome to this issue of the Gazette.
It’s September, which means the Annual Meeting of the AustMS will soon be upon
us. The Meeting has an array of high-quality invited talks and special sessions,
convivial social occasions and opportunities to form new connections and reaffirm
existing ones. It is also an opportunity to take an interest in how your Society is
run. The Annual General Meeting of the Society will be held on Wednesday 28
September at 4pm at the University of Wollongong.
Of course, your thoughts on how the Society supports its members are welcomed
at any time of the year. In this issue’s President’s Column, Peter Taylor reflects
on one such recent correspondence from a mathematician working in industry, and
invites us to consider how the Society can best serve the interests of all mathematicians, not only those working in academic roles.
On the theme of industrial mathematics, the Director of the new ATN Industry
Doctoral Training Centre in Mathematics and Statistics, Lee White, outlines the
purpose, features and advantages of the Centre in the Maths Matters column. We
look forward to future updates on the Centre’s progress.
Enjoy reading this issue of the Gazette!

Peter Taylor*

In my column in the July issue of the Gazette, I spent some time talking
about the need for the Australian Mathematical Society (AustMS) to engage
with our student community. Looking back at my columns before that, I see
that I discussed mathematics teaching at primary schools and the way that a
mathematics education teaches problem-solving skills par excellence, and the onesize-fits-all approach to the assessment of research quality in the tertiary sector.
In this column, I want to say something about mathematicians in industry.
This was prompted by an email message that I received from Elliot Tonkes,
a mathematician working in industry in Brisbane, after my previous column.
Amongst other things, Elliot said
I have been a mathematician in industry for about ten years now. We
have a company which claims to be at the pointy-end of analytical
services in the energy sector. Our company consists of around ten people,
and about half of those are mathematics PhD types.
Interestingly, I noted your comment on increasing recent interest in
optimisation under uncertainty, which is an important part of the
services we provide. Unfortunately in the real world, the story is
normally 10% effort in doing the mathematics of the optimisation,
then 90% of implementing, writing it up in code, documenting, testing,
training, handover, etc.
But on to my main point, which is that I am finding that the Society
is very focussed on academic environments and I am finding that the
utility of membership does not transfer far into my professional life.
Possibly the academic focus is the continued reason-to-be of the Society,
and associated with a low-cost membership structure.
As a real-world mathematician in industry, some of the issues that affect
me are:
• intellectual property protection (as opposed to dissemination)
• insurance and liability issues related to performing my professional work
• industry-specific networks and leveraging my IP base into additional fields
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• the process of commercialising mathematical methods into saleable products and services and the interface with IT.

Elliot made a number of interesting points. As someone who has worked with
industry in the past, albeit from a university base, I could certainly relate to his
comment that doing the mathematics is only a small part of solving a quantitative
problem in industry. In my experience, solutions to industrial problems have to be
embedded in the ‘business processes’ of the company involved, and that it is the
mathematician who often has to be the one to do this.
Recently, there have been two initiatives designed to help young mathematicians
get the sort of experience that will help them in industrial careers. The first is the
Australian Mathematical Sciences Institute (AMSI) internship scheme, which is
described at http://www.amsi.org.au/industry/amsi-intern/overview.
The internship scheme provides funding and support for postgraduate students or
recently-graduated PhDs to work with a company on a specific problem for four
or five months. The student is supported by a mentor from an AMSI member
institution. The idea of the scheme is to allow both the intern and the industrial
partner to gain experience about how each other works in the context of a welldefined project.
The second scheme is the Australian Technology Network (ATN) Industry
Doctoral Training Centre (Mathematics), which you can read about in this issue’s
Maths Matters column by the Foundation Director, Lee White. This scheme is
available at universities in the ATN. Quoting from the March issue of ATN in
Profile 1 , the ATN
. . . is calling for its brightest maths PhD candidates to signal their
interest in being involved in the centre, intended to allow PhDs to
undertake research programs and engage with industry from the very
beginning of their degree.
. . . The Centre will formally embed these skills during a 4-year PhD
program and will see candidates undertaking study in disciplines
which complement their primary focus, producing more well-rounded
graduates.

This brings me back to the second part of Elliot’s message. Can the Australian
Mathematical Society serve the interests of mathematicians whose day-to-day
concerns might be quite different from those of us who work in universities? I
think that we all would like to think so, but it will clearly involve some work for
the AustMS to meet this challenge.

1 http://www.atn.edu.au/inprofile/2011/March/March

generation of industry-engaged researchers.htm
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At last September’s meeting of the AustMS Steering Committee, a decision was
taken to constitute a sub-committee to consider ways for the AustMS to engage
with its non-academic members and, indeed, to come up with ways to increase this
membership. The issues raised by Elliot are clearly central to this endeavour, and
food for thought for the sub-committee. If any of you have any thoughts on how
the AustMS can help address the concerns of mathematicians working in industry,
please feel free to email me.

Peter Taylor became the inaugural Professor of Operations
Research at the University of Melbourne in 2003 and
held the position of Head of Department from 2005 to
2010. His research interests lie in the field of applied
probability, with particular emphasis on applications in
telecommunications, biological modelling and healthcare.
Recently he has become interested in the interaction
of stochastic modelling with optimisation and optimal
control under conditions of uncertainty.

The ATN Industry Doctoral Training Centre
in Mathematics and Statistics
Lee White *

From 2012 the Australian Technology Network (ATN) of Universities (Curtin,
UniSA, RMIT, UTS, QUT) will offer a unique program — the Industry Doctoral
Training Centre in Mathematics and Statistics (IDTC-M) — for producing PhD
graduates in the mathematical sciences. The main features of the new four-year
program are:
• the research problem will originate in industry, not academia, and any
intellectual property generated will reside in the company
• the student associated with the project may be (i) the traditional student, that is, a graduate from a cognate Honours program or Bachelor
degree with equivalent research experience or (ii) a present employee of
the company, identified for upgrading of technical and managerial skills
• the program will contain a considerable coursework and seminar presentation component designed to foster camaraderie and networking of the
student cohort in addition to the obvious professional and technical skills
training
• the student will spend a significant amount of time working at the company
site.
So what is wrong with the traditional method of training doctoral students in the
applied mathematical sciences? Viewed as a supply chain for producing the next
generation of academics, the answer is probably ‘Not much’. Viewed as a pipeline
for producing the problem solvers and R&D managers of Australian industry, there
is a problem both with the quantity of supply and the quality.
Let me briefly discuss quantity. I will not repeat here what most of us know about
the shortage of doctoral graduates in statistics, bioinformatics and physical modelling. The seductions of the market place have taken a large number of potential
graduate students from the academy and, once in the workplace with a mortgage
and lifestyle not compatible with our student stipends, these graduates are lost to
us. The new scheme offers a mechanism to get these people into a PhD program.
The quality issue is more liable to generate steam. Herbert Goldstein once said
that a good applied mathematician should be one-third mathematician, one-third
physicist and one-third engineer. To produce ‘good’ applied mathematicians, our
programs should allow students to acquire knowledge outside the mathematics
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discipline. How many Australian mathematics and statistics degrees permit that
nowadays? I know several professors of applied mathematics and statistics in Australian universities who don’t have honours in mathematics and whose first degree
was in science or engineering. I’m one; I majored in physics and chemistry. Terry
Speed took undergraduate courses in genetics. John Sader was an electrical engineer. It doesn’t make us less adept as mathematicians. I have always found that
mathematical techniques, once you realise that you need any particular one, are
relatively easy to master. It’s the background knowledge in a science or engineering
discipline that takes time to acquire.
This lack of breadth is one modern problem. The nature of PhD research is another similar difficulty. Most doctoral graduates surely must feel, at least during
periods of depression, that they have progressed by learning more and more about
less and less until they graduate knowing everything about nothing. To use a
chemical analogy, a PhD is like being an expert in the left side of the nitrogen
molecule. Someone else studies the right side and neither of you know about any
of the other, more interesting, chemicals out there. The IDTC-M does not propose to change this aspect of the PhD. It is an important part of doctoral training
to become an expert in one area, but this should not be at the expense of total
ignorance in everything else.
Technical coursework
Another problem is that our undergraduate offerings have been diluted over the
past 20 years to cater for a less extensively trained intake from high schools. I
am presently teaching an Honours course on the calculus of variations with applications in mechanics that I gave to second-year students in 1986. This lack of
a traditional base to commence a PhD was tackled long ago in the US, and the
answer is coursework. This will be an important part of the IDTC degree. The
multi-nodal nature of the IDTC in Mathematics and Statistics enables the efficient delivery of technical coursework (over the AMSI access grid) without making
onerous demands on individual department members, since, for the most part, the
courses exist as part of other programs.
Short courses delivered via the AMSI workshop program are another source. In
addition it will prove necessary to offer specially tailored IDTC courses designed
by ATN academics (and others) to bring students without prerequisite knowledge
in important technical subjects up to a reasonable level of competence. Statistics
or operations research courses, assuming (as Niels Bohr used to say) absolute ignorance and infinite intelligence as prerequisites, are possible candidates for this
type of technical skills delivery. For example, I think it is feasible to bring a student with no knowledge of operations research techniques up to a level where they
understand the underlying theory and can solve, let’s say, a real-world scheduling
problem, using commercial packages. The IDTC will require six technical courses
to be undertaken over the four-year program, with no more than three of these in
their area of research expertise. In other words, IDTC graduates will be competent
in at least four areas and expert in one. This broad technical knowledge should
look attractive to potential employers who are seeking versatile problem solvers.
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Taking a page from the UK doctoral training programs, the examination of proficiency in these subjects will not necessarily involve a traditional examination.
In the interests of encouraging a cohort mentality I envisage that the assessment
could take the form of a report written by small teams of widely dispersed students
and an oral presentation on a designated problem.
Professional skills and team building
The IDTC program will produce doctoral graduates with the rudiments of good
research management skills. The ATN presently offers such a program (Learning
Employment Aptitudes Program (LEAP)) through its e-grad school (www.egrad
school.edu.au). We will require students to take four five-week online LEAP modules during the four-year program:
•
•
•
•

Leadership and Communication
Project Management
Research Commercialisation
One of the remaining courses: Global Sustainability; Public Policy;
Entrepreneurship.

Incoming students will receive an induction on Research Methodology and Research
Ethics in a week-long course prior to attending the Mathematics and Statistics-InIndustry Study Group (MISG) in early February. Continuing students will attend
a short technical course in lieu of the induction. As a further exercise in cohort
building and communication skills, students will present their research progress at
a student conference in the semester break.
Advantages to Australian industry
I shouldn’t need to point out to the readers of the Gazette that all evolving industries have complicated problems amenable to mathematical analysis and whose
solution will lead to improved efficiency and profitability. Such problems usually
cannot be solved by a few days’ input by a consultant, and can vary widely in
nature. By bringing the problem to the IDTC as a doctoral research topic, the
company taps into the technical expertise available in the Mathematics and Statistics Departments across the ATN through the academic supervisor(s), chosen as
the best match to the project. In addition, each project will have a company
supervisor familiar with the progress of the research and mindful of the project
objectives. The company will own all intellectual property generated by the research. Commercial-in-confidence projects can be suitable research topics in this
scheme.
By nominating an existing employee as the PhD student, the company will ultimately have a person with detailed knowledge of a problem area of immediate
relevance to the business. Such employees will bring back to the company greater
abilities in more general problem solving, aided by a suite of additional technical skills not necessarily present in the traditional PhD graduate. It is expected
that the employee will spend two-thirds of their research time physically located
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in the company. Such employees (e.g. engineering and science graduates) may
not have comprehensive mathematical training from their undergraduate degree
and the IDTC supervisor will identify, on an individual basis, any appropriate
undergraduate catch-up courses in addition to their postgraduate coursework.
Costs of the scheme
Unlike the UK doctoral training centres, it is intended that the ATN IDTC in
Mathematics and Statistics will be self-sustaining, with student stipends and costs
of delivery being funded by the participating companies. Seed funding for the
program has been provided by the Department of Innovation, Industry, Science
and Research (DIISR) for three years. The annual student stipend is currently set
at $30 000. Maintenance fees for program delivery are currently set at $10 000 per
annum. If a company employee is an IDTC student then only the maintenance
fee is charged. It is envisaged that 100 students will be involved in the program
at steady-state in four years’ time.
The role of other universities
For the establishment period of the program, only the ATN departments will
participate, due to an established track record of collaborative initiatives. It is
envisaged that other interested mathematical sciences departments will eventually
be involved as nodes and that the scheme will become an Australian mathematical sciences program. In view of the universal utility of the mathematical sciences
across all types of Australian industry, an IDTC in this area is the obvious initial
program. Hopefully the model will, if successful, spawn a series of similar IDTCs
in science and engineering disciplines across Australia.
I would encourage interested applied mathematicians and statisticians to give feedback to me or to the program coordinator at your local ATN node. After all, it
will ultimately be your IDTC as well. Contact:
Lee White (directorIDTC@atn.edu.au)
Lou Caccetta (caccetta@maths.curtin.edu.au)
John Boland (John.Boland@unisa.edu.au)
John Gear (jag@rmit.edu.au)
Yakov Zinder (Yakov.Zinder@uts.edu.au)
Ian Turner(i.turner@qut.edu.au)

Lee White is Professor of Mathematics at the University
of South Australia (2008–). He has Honours degrees in
Physics (1971) and Chemistry (1969) from the University
of Queensland, and a PhD (1975) in Applied Mathematics from the ANU. He taught physical chemistry at the
Universe of Melbourne before taking a chair in Applied
Mathematics in 1984. From 1998 to 2008 he taught chemical engineering at Carnegie Mellon University. His awards
include the Sir Frederick White Prize of the Australian
Academy of Science, the Thomas Baron Award of the Particle Technology Forum of the AIChE and the Colloid and
Surface Science Award of the ACS.

Ivan Guo *

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner No. 24.
Each puzzle corner includes a handful of fun, yet intriguing, puzzles for adventurous readers to try. They cover a range of difficulties, come from a variety of topics,
and require a minimum of mathematical prerequisites for their solution. Should
you happen to be ingenious enough to solve one of them, then you should send
your solution to us.
For each puzzle corner, the reader with the best submission will receive a book
voucher to the value of $50, not to mention fame, glory and unlimited bragging
rights! Entries are judged on the following criteria, in decreasing order of importance: accuracy, elegance, difficulty, and the number of correct solutions submitted.
Please note that the judge’s decision — that is, my decision — is absolutely final.
Please email solutions to ivanguo1986@gmail.com or send paper entries to: Amie
Albrecht, School of Mathematics and Statistics, University of South Australia,
Mawson Lakes, SA 5095.
The deadline for submission of solutions for Puzzle Corner 24 is 1 November 2011.
The solutions to Puzzle Corner 24 will appear in Puzzle Corner 26 in the March
2012 issue of the Gazette.
Age-old question
‘Two days ago, I was 10. But next year I will be 13.’ How is this possible?

Photo: Lease Roe (SXC)

Dice design
Can you design two different dice so that their sum
still behaves like a pair of ordinary dice? That is,
there must be one way to get a sum of 2, two ways
to get a sum of 3, and so on. A die must have six
faces, each labelled with a positive integer.

Triangular trip
Assume the Earth is perfectly spherical and you are standing somewhere on its
surface. You travel exactly 1 kilometre south, then 1 kilometre east, then 1 kilometre north. Surprisingly, you find yourself back at the starting point. If you are
not at the north pole, where can you possibly be?
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Picky toothpicks
Pete and Pat take turns picking up some toothpicks off the floor. Pete goes first,
and is allowed to pick up as many as he wants, but not all of them. In each subsequent turn, the person can pick up any number of toothpicks, as long as it doesn’t
exceed the number picked up in the previous turn. Passing is not allowed. The
person who picks up the last toothpick wins. Who wins?

In the Cartesian plane, the point (x, y) is called a lattice
point if x and y are both integers. Suppose that a general
is standing at the origin, while there is a soldier standing
at every other lattice point. Label a soldier invisible if the
general cannot see him because another soldier is in the
way. Prove that it is possible to find arbitrarily large circles
in the plane containing only invisible soldiers.

Photo: Manuel Carloni (SXC)

Invisible soldiers

Curve and Chord
Let A and B be two points on the plane, one unit apart. There is a continuous
curve joining A and B. We want to find a chord of the curve, parallel to AB, with
length l.
(1) Show that this is always possible if l is the reciprocal of a positive integer.
(2) What if l is not the reciprocal of a positive integer?

Solutions to Puzzle Corner 22
The $50 book voucher for the best submission to Puzzle Corner 22 is awarded to
Gerry Myerson. Congratulations!
Distinctive solid
Does there exist a convex polyhedron such that no two of its faces have the same
number of edges?
Solution by Dave Johnson: Take any convex polyhedron. Let F be the face with
the greatest number of edges, and say it has m edges. Then F has m distinct
neighbouring faces and the polyhedron has at least m + 1 faces. Since each face
has at most m edges, two will have the same number. Therefore no polyhedron
can satisfy the required conditions.
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Triple cheque
Penny cashed a cheque at the bank, but the careless teller transposed the dollar
figure with the cent figure, and gave her the wrong amount of money. For example,
if the cheque was for $12.34, Penny received $34.12 instead. Assume that the teller
has old copper coins available, so that all positive multiples of 1 cent are possible.
After buying a newspaper for 50 cents, Penny discovered the mistake, but still had
three times the amount on the original cheque. What was the value of the cheque?
Solution by John Butcher: If the amount of the original cheque was x dollars and
y cents, then x and y are related by
100y + x = 50 + 3(100x + y).
We find in turn, using the Euclidean algorithm,
97y − 299x = 50,

97(y − 3x) − 8x = 50,

(y − 3x) + 8(12y − 37x) = 50.

Let n = 12y − 37x and we get the linear equations
with solutions

12y − 37x = n,

y − 3x = 50 − 8n,

x = 600 − 97n,
y = 1850 − 299n.
Since 1 ≤ x ≤ 99, it follows that n = 6. Therefore x = 18, y = 56 and the original
cheque was for $18.56.
Last ball remaining
Mr Bored has 2011 blue balls and 2011 red balls in a gigantic bag. There is also an
abundance of red and blue balls on the floor. Mr Bored randomly selects two balls
from the bag and drops them onto the floor. If the two balls have the same colour,
he places a blue ball into the bag, otherwise, he places a red ball into the bag. This
is repeated until only one ball is left in the bag. What is the chance of it being red?
Solution by Sam Krass: After each step, one of the following happens.
• If two red balls are picked out, then the number of red balls is reduced by
two.
• If at least one blue ball is picked out, then the number of red balls is
unchanged.
Initially, an odd number of red balls are in the bag. This number will remain odd
after each step. Therefore the last ball must be red.
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Midpoint madness
ABCDE is a pentagon with side lengths of 2010, 2011, 2012, 2013 and 2014 in
some order. Let P, Q and R be the midpoints of AC, BD and CE respectively.
Then let X and Y be the midpoints of P Q and QR. If line segment XY has integer
length, find this length.

A

E

B
P
X
Y
Q

R

D

C

Solution by Michael Yastreboff: Consider triangle ACE. Since AP = P C and
ER = RC, it follows that P R = AE/2. Similarly, consider triangle P QR. Since
P X = XQ and RY = Y Q, It follows that XY = P R/2 = AE/4.
For XY to be an integer, AE has to be 2012 as it is the only side length being a
multiple of 4. Therefore XY = 2012/4 = 503.
Tangled tangents
Let
X=

2011
X

−1

tan

n=1



1
n2 + n + 1



.

Find tan X.
Solution by Richard Kenderdine: First note the identity
tan−1 x − tan−1 y = tan−1




x−y
.
1 + xy

Letting x = n + 1 and y = n,
−1

tan

−1

(n + 1) − tan

−1

n = tan



n+1−n
1 + (n + 1)n



−1

= tan




1
.
n2 + n + 1
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Now we can rewrite X as a telescoping sum,


2011
X
1
−1
X=
tan
n2 + n + 1
n=1
=

2011
X
n=1

[tan−1 (n + 1) − tan−1 n]

= tan−1 2012 − tan−1 1.
Finally,
tan X = tan(tan−1 2012 − tan−1 1) =

2012 − 1
2011
=
.
1 + 2012 × 1
2013

Radioactive rods
(1) There are eight rods, identical in appearance, but one of them is radioactive.
It is possible to test for radioactivity by placing some number of rods into a
super high-tech box. After the test, the box will indicate whether there was
any radioactivity in its contents. Since the box is very expensive to operate,
what is the minimum number of tests needed to find the radioactive rod?
(2) Now suppose that two out of the eight rods are radioactive. How many tests
are needed to find them both?
Solution by Gerry Myerson:
(1) As each test gives two possible results, it is clear that at least log2 8 = 3
tests are required.
To show that three tests are sufficient, label the rods with the binary strings
000, 001, . . . , 111. First test the rods with 1 as the first digit, then test the
rods with 1 as the second digit, finally test the rods with 1 as the third digit.
Encode the results as a binary string, using 1 for a positive test and 0 for a
negative test. The resulting string is the label of the radioactive rod.
(2) It can be done with six tests as follows. Label the rods 1, 2, . . ., 8. Test rods
1 and 2, then 3 and 4, then 5 and 6, then 7 and 8. If we have exactly one
positive test, then the radioactive pair is found. If we have two, then without
loss of generality, let them be the first two tests. Now testing rod 1 will give
one radioactive rod out of rods 1 and 2, testing rod 3 will give the other
radioactive rod out of rods 3 and 4.
To show the bound cannot be improved, assume it can be done in five tests.
If the first test is done with only one rod, then a negative result leaves


8−1
= 21 > 24
2
possibilities, which is too many to resolve in four tests. If the first test is
done with three or more rods, then a positive result leaves at least
  

8
8−3
−
= 18 > 24
2
2
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possibilities, again too many.
So the first test must use two rods. Now suppose the result is negative. The
problem is reduced to finding two radioactive rods out of six, using only four
tests. Using similar arguments, if the next test uses only one of the remaining
rods, a negative result leaves


6−1
= 10 > 23
2
possibilities, which cannot be resolved in just three more tests. If instead two
or more rods are tested, then a positive result leaves at least
  

6
6−2
−
= 9 > 23
2
2
possibilities, again too many. That is a contradiction.

Ivan is a PhD student in the School of Mathematics and
Statistics at The University of Sydney. His current research involves a mixture of multi-person game theory and
option pricing. Ivan spends much of his spare time playing
with puzzles of all flavours, as well as Olympiad Mathematics.

Grant Cox

It is with great sadness that we write of the death of our colleague and cherished
friend, Dr Grant Cox, who died unexpectedly at his home on 15 March 2011 at the
age of 35. All who knew Grant would describe him as a kind and patient gentleman
with a huge heart and cheery countenance.
Grant held a senior lectureship at the University of Wollongong and was respected
for his productive work in different fields of applied mathematics, with 20 journal
articles receiving over 90 citations. Grant was a member of the Australian
Mathematical Society (AustMS) and its Australia and New Zealand Industrial and
Applied Mathematics Division (ANZIAM). Just two weeks before his untimely
death he was appointed as leader of the applied mathematics group within the
University of Wollongong’s Institute for Mathematics and Its Applications.
Grant grew up with his parents and five brothers on a farm near Bathurst.
He came to the University of Wollongong in 1994 to start his Bachelor of
Mathematics degree, which he completed in 1997 with first class honours. He
then undertook a PhD in applied mathematics with Professor Jim Hill to
investigate stress distributions beneath granular stockpiles and within stable ratholes. After completing his doctorate, Grant held a research position in the School
of Mathematics and Applied Statistics at the University of Wollongong where
he worked on modelling the flow and behaviour of granular materials using the
theory of continuum mechanics. In 2003 he was awarded an ARC Australian PostDoctoral Fellowship to work on the mathematical modelling of two-phase industrial
granular flows, where flow of the solid granular material was influenced by either a
gas phase or a fluid phase. In 2005 he became a permanent lecturer in the School.
Following his appointment as lecturer, Grant developed a new research interest in
deriving analytical solutions to complex macroeconomic models. He also enabled
numerical simulations of these models using MAPLE to obtain tractable results for
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policy analysis and recommendations. He worked closely with Associate Professor
Charles Harvie from the School of Economics at the University of Wollongong
and their research resulted in a number of journal articles and conference
papers, culminating in a publication in a leading economics journal Energy
Economics. This paper developed, simulated and provided macroeconomic policy
recommendations for natural resource producing economies such as Australia.
Grant supervised many students, including six out of the eight Mathematical
Economics Honours students at the University since 2007, four PhD students and
numerous Masters students.
As a teacher, Grant mostly had an open-door policy and students would be lining
up to see him whether or not it was his designated consultation time — and Grant
was never one to turn them away. Grant made an enormous impact on the students
with his knowledge and special traits of kindness, compassion and patience. For the
last four years he was nominated by students for an Outstanding Teacher Award,
although he never sanctioned the nominations. However, Grant’s integral part in
the Faculty of Informatics First Year Maths Team and his contribution to the
review and development of the School’s core first-year mathematics subjects was
recognised when the team was recently awarded a Faculty OCTAL (Outstanding
Contribution to Teaching and Learning) Award.
In his role as Senior Lecturer, Grant also went beyond the call of duty with the
amount of administration he took on — he was chair of the School Education
Committee and the School’s representative on the Faculty Education Committee.
He also coordinated large first-year classes and coordinated the School’s seminars.
However, Grant will be particularly remembered for his computer genius —
whenever there was a computing problem, we all turned to Grant!
Outside of work Grant had a passion for sports — and he was good at them. He
played a variety of sports with staff from the School including tennis, badminton
and squash, and seemed to be master of them all.
Grant leaves behind a living legacy in his wife Anne and son Daniel, in the
maths papers and documents he wrote, in the stories he told, and in the School
he transformed. We at the School of Mathematics and Applied Statistics feel
privileged, honoured and blessed to have been his friends.
School of Mathematics and Applied Statistics, University of Wollongong
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Enhancing the Jordan canonical form
Anthony Henderson∗

Abstract
The Jordan canonical form parametrises similarity classes in the nilpotent
cone Nn , consisting of n × n nilpotent complex matrices, by partitions of n.
Achar and Henderson (2008) extended this and other well-known results about
Nn to the case of the enhanced nilpotent cone Cn × Nn .

1. Jordan canonical form
The Jordan canonical form (JCF), introduced in 1870 [10], is one of the most useful
tools in linear algebra. As an illustration, consider the following result. (Here and
throughout, all matrices have entries in C.)
Proposition 1.1. Let A be an invertible n × n matrix. Then A has a square root:
that is, there exists an n × n matrix B such that B 2 = A.
The n = 1 case of√Proposition 1.1 just says that any nonzero complex number a
has a square root a, which is one of the well-known advantages of working in C.
The n = 2 case is already a bit tricky, if we use only the definition of matrix multiplication: it amounts to showing that there is a solution to a system of four degree-2
equations in the four unknown entries of B. (This is not automatic, as shown by
the existence of noninvertible 2 × 2 matrices with no square root.) Attempting to
prove the n = 3 case this way would be foolish.
A better approach to Proposition 1.1 is the maxim ‘use the symmetry of the problem to reduce to a special case’. Remember that n × n matrices A and A0 are said
to be similar if A0 = XAX −1 for some invertible matrix X. If this is the case,
then A has a square root if and only if A0 has a square root, because of the easy
observation that (XBX −1 )2 = XB 2 X −1 . This means that we only need to consider one representative A from each similarity class of n × n invertible matrices.
The JCF theorem gives us such a representative.
Theorem 1.1 (Jordan canonical form). Every similarity class of n × n matrices
contains a matrix A that is block-diagonal with diagonal blocks J`1 (a1 ), J`2 (a2 ), . . . ,
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J`k (ak ) for some `i ∈ Z+ and

a 1 0
0 a 1

0 0 a

J` (a) =  . . .
 .. .. ..

0 0 0
0 0 0

ai ∈ C, where

··· 0 0
· · · 0 0

· · · 0 0

. .
..
. .. .. 

· · · a 1
··· 0 a
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(` rows and columns).

Moreover, A is unique except that the blocks J`i (ai ) can be put in a different order.
The proof of Proposition 1.1 is now straightforward. It suffices to show that A
has a square root when A is in Jordan canonical form as in Theorem 1.1; the
assumption that A is invertible means that all ai are nonzero. Since A is blockdiagonal, it suffices to show
√ that each block J` (a) with a 6= 0 has a square root.
The√naive guess that J` ( a)2 = J` (a) doesn’t work, but it is easy to check that
J` ( a)2 and J` (a) are similar when a 6= 0, which is enough to finish the proof.
There are obviously more questions along the same lines. Which noninvertible n ×
n matrices have a square root? How about a kth root? See [5] for the answers in
terms of the JCF. The main point here is the great advantage of being able to
reduce to such special matrices.

2. The nilpotent cone
If we examine the proof of Theorem 1.1 in an undergraduate textbook such as [8],
we see that it is really two theorems rolled into one. First there is the theorem that
if A is an n × n matrix, then Cn is the direct sum of the generalised eigenspaces
of A. Having proved that, we can restrict attention to matrices with a single eigenvalue, and it doesn’t really matter what that eigenvalue is. So the second theorem
is about similarity classes of nilpotent matrices, those whose sole eigenvalue is zero.
In this context it is sensible to specify an ordering on the Jordan blocks, giving a
tighter statement.
Theorem 2.1 (Jordan canonical form, nilpotent case). The similarity classes
of n × n nilpotent matrices are in bijection with the weakly decreasing sequences
(`1 , . . . , `k ) of positive integers whose sum is n. Given (`1 , . . . , `k ), the corresponding similarity class O(`1 ,...,`k ) is the one containing the matrix that is block-diagonal
with diagonal blocks J`1 (0), . . . , J`k (0).
These weakly decreasing sequences (`1 , . . . , `k ) are known as the partitions of n,
and arise in many different parts of mathematics [3]. It is conventional to represent
such a partition by its Ferrers diagram, a left-justified array of boxes where there
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are `1 boxes in the first row, `2 in the second row, and so on. For example,

Figure 1.

represents the partition (4, 3, 3, 1) of 11. The Ferrers diagram of (`1 , . . . , `k ) shows
how a matrix A in the similarity class O(`1 ,...,`k ) acts on the space of column vectors Cn . Each box represents a basis element of Cn ; this could be the usual basis
if A is in Jordan canonical form, but otherwise is a basis adapted to A. When
we multiply A by a box, we get the box to the left of it in the same row; or, if
we multiply A by a box that is already at the left-hand end of its row, we get
zero. The 0-eigenspace of A is thus spanned by the boxes in the first column. For
example, if A ∈ O(4,3,3,1), we can read off from Figure (1) that the 0-eigenspace of
A is 4-dimensional, so the rank of A is 11 − 4 = 7. Similarly, the rank of A2 is 4,
the rank of A3 is 1, and A4 is the zero matrix.
The set Nn of all n×n nilpotent matrices is called the nilpotent cone. When n = 2,
y
this is the set of matrices ( xz −x
) where x2 + yz = 0 (if x, y, z were real numbers,
this would be the equation of a cone in the sense of conic sections). Theorem 2.1
tells us that Nn is a disjoint union of finitely many similarity classes O(`1 ,...,`k ) ,
each of which individually is homogeneous, meaning that any two points are equivalent; but Nn as a whole has singularities, for example, the vertex of the cone in
the n = 2 case. The geometry of how the classes O(`1 ,...,`k ) fit together has many
surprising connections to representation theory and combinatorics.
A fundamental question here is which similarity classes are limiting cases of which
other ones — in other words, when does O(`1 ,...,`k ) belong to the topological closure
of O(`0 ,...,`0 0 ) ? For example, the fact that
1
k


0 1 x 0
(
0 0 0 0
O(3,1) if x 6= 0


(2.1)
0 0 0 1 belongs to
O(2,2) if x = 0
0 0 0 0

shows that O(2,2) ⊂ O(3,1). In the converse direction, if B is the limit of a sequence
of matrices in O(4,3,3,1), then from the calculations above we can deduce that the
rank of B is at most 7, the rank of B 2 is at most 4, and so on, which puts restrictions on which classes can appear in O(4,3,3,1). The complete answer has been
known for over fifty years [7]:
Theorem 2.2. If (`1 , . . . , `k ) and (`01 , . . . , `0k 0 ) are partitions of n, then O(`1 ,...,`k )
⊂ O(`0 ,...,`0 0 ) if and only if
1

k

`1 + `2 + · · · + `m ≤ `01 + `02 + · · · + `0m

for all m ≥ 1.
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Here we use the convention that `i = 0 if i > k and `0i = 0 if i > k 0 .
The collection of inequalities in Theorem 2.2 is known as the dominance relation on
partitions, and also appears in the combinatorics of symmetric functions and the
representation theory of the symmetric group [15]. The deeper connection behind
this apparent coincidence was revealed by Lusztig [12]. He studied perverse sheaves
on the nilpotent cone, which are topological objects encoding the singularities of
the closures O(`1 ,...,`k ) . He showed that these sheaves were related to the irreducible
representations of the symmetric group via the Springer correspondence, and that
the dimensions of their stalks equal the coefficients of the combinatorial Kostka
polynomials.
The article [12] was the start of Lusztig’s work on character sheaves in the 1980s,
which culminated in the solution of one of the major open problems in algebra:
computing the character tables of finite simple groups of Lie type [13]. Perverse
sheaves on the nilpotent cone have become a prototypical example for the field
of geometric representation theory, which features similar constructions on many
other spaces [14]. And there is still more to say about Nn itself: it plays a key role
in the recent work of Bezrukavnikov and co-authors on modular representation
theory, such as in [4].

3. The enhanced nilpotent cone
Theorem 1.1 is fine for answering questions about a single matrix, but what about
questions involving both a matrix and a vector, such as:
Question 3.1. Let A be an n × n matrix and v an eigenvector of A. When does
A have a square root B for which v is also an eigenvector?
The JCF theorem on its own is not enough for Question 3.1: it needs to be ‘enhanced’ to describe similarity classes of pairs (v, A), where v is a vector in Cn and
A is an n × n matrix. Here we consider two pairs (v, A) and (v0 , A0 ) to be similar if
there is an invertible matrix X such that v0 = Xv and A0 = XAX −1 . This is the
equivalence relation that is most natural in the sense that it respects properties
such as the eigenvector equation Av = λv, or, say, the property that v belongs to
the image of A3 .
It is again easy to reduce to the case where A is nilpotent. So we need only consider
the similarity classes of pairs (v, A) that belong to the enhanced nilpotent cone
Cn × Nn . Within any similarity class, there is clearly a pair (v, A) for which A is
in Jordan canonical form. But even after fixing A to be in this nice form, we still
have the freedom to manipulate v. Indeed, we can multiply v by any invertible
matrix X such that XAX −1 = A.
Recall that the boxes of the Ferrers diagram represent a basis adapted to A. Specifying v is the same as specifying the coefficients of the basis vectors in v, which
we can do pictorially by writing the coefficients in the boxes. An operation of multiplying v by X such that XAX −1 = A can be broken into steps that are analogous
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to the elementary row operations on matrices:
5 1 0 0
2 0 0
0 3 0
0

scale R3

−→

segment

R2 →R2 −2R1

−→

5 1 0 0
2 0 0
0 1 0
0

5 1 0 0
0 1 0
0 1 0
0

R2 →R2 +R3

−→

5 1 0 0
2 1 0
0 1 0
0

segment

R1 →R1 −5R1

−→

0 1 0 0
0 1 0
0 1 0
0

(3.1)

Here, the last two steps illustrate an operation that is not familiar from first-year
linear algebra, namely adding to one row of the diagram a multiple of a right-hand
segment of another row (or even the same row), padded out with zeroes if it is not
long enough (the right-hand segment used above is shown with a black border).
The upshot is the following result, proved independently by Achar and Henderson [1] and by Travkin [17].
Theorem 3.1. The similarity classes in Cn × Nn are in bijection with the bipartitions of n: that is, ordered pairs ((`1 , `2 , . . . ), (r1 , r2 , . . . )) where (`1 , `2 , . . . ) is a
partition of m and (r1 , r2 , . . . ) is a partition of n − m for some 0 ≤ m ≤ n. Given
such a bipartition, the corresponding class O(`i ),(ri ) is the one containing (v, A)
where A is the JCF matrix in O`1 +r1 ,`2 +r2 ,... and v is the sum of the basis vectors
corresponding to the `i th box in the ith row as i varies.
For example, the final array in (3.1) depicts the standard representative in the class
O(2,2,2),(2,1,1,1). With Theorem 3.1 in hand, answering Question 3.1 and others like
it is an easy matter.
Aside from linear algebra applications, Theorem 3.1 allows us to study the enhanced nilpotent cone Cn × Nn along the lines of the rich theory of Nn . In [1] we
proved an analogue of Theorem 2.2:
Theorem 3.2. If ((`1 , `2 , . . . ), (r1 , r2 , . . . )) and ((`01 , `02 , . . . ), (r10 , r20 , . . . )) are bipartitions of n, then O(`i ),(ri ) ⊂ O(`0 ),(r0 ) if and only if
i

and

i

`1 + r1 + `2 + r2 + · · · + `m ≤ `01 + r10 + `02 + r20 · · · + `0m
0
`1 + r1 + `2 + r2 + · · · + `m + rm ≤ `01 + r10 + `02 + r20 · · · + `0m + rm

for all m ≥ 1.

We also generalised Lusztig’s result from [12], showing that the dimensions of
stalks of perverse sheaves on Cn × Nn equal the coefficients of some variants of
Kostka polynomials defined by Shoji [16]. These coefficients were not previously
known to be nonnegative.
The project of finding enhanced analogues of results about the nilpotent cone has
been carried further in [2], [6], [9]. By the work of Kato [11], perverse sheaves on
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the enhanced nilpotent cone, and on a variant he defined called the exotic nilpotent
cone, are related to representations of p-adic groups, so they seem likely to remain
important.
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A mathematical model for layer formation
James R. Caffrey∗

The formation of layers within nature occurs in numerous areas as diverse as geology, chemistry and biology. Understanding how these layers form can often be a
difficult task. This has led to extensive research into the mechanisms that underlie
these processes.
An example of layer formation of interest to developmental biologists occurs within
the cortex of the mammalian brain. Experiments on mice have found a counterintuitive layering sequence [1]. These layers are formed in an inside-out arrangement, with the deepest layers formed first and the outermost formed last. It is
believed that the glycoprotein Reelin is important to the mechanisms behind this
layering. It is observed in the Reeler mutant, where this glycoprotein is absent,
that the layer arrangement is reversed. This has led to a number of mechanisms
being proposed for how Reelin may affect the neurons that form the cortical layers. Recent work suggests that the motility of invading neurons is impacted by
the correct formation of the previous layers. When Reelin is absent, the layers are
malformed. This implies an indirect relationship between the layering sequence
and the presence of this glycoprotein. However, no conclusive model has yet been
determined.
Mathematical modelling provides an elegant method to evaluate the feasibility of
this mechanism for layering. We have subsequently created a number of models to
evaluate similar layer structures via analogous mechanisms [2]. Both populationbased and discrete-based frameworks have been considered. An intriguing feature
of this work is the ability to connect the discrete-based systems to corresponding continuum models. This is accomplished by considering the limiting behaviour
as the individual agents begin to mimic a population. Many of these continuum
counterparts have been proposed, and investigated, in prior work on the population
dynamics. This connection supports the proposal that layering can be approached
as a population or as a group of interacting individuals. We have observed that
both the single agent and population models could replicate layering structures
similar to those found in the cortex.
For instance, one of our proposed models utilises a population-based framework to
represent the different constituents of the layering process. The key feature to this
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model is the inclusion of a condition for conservation of volume. This model comprises a system of quasilinear partial differential equations with two distinct populations: invading/motile and settled/passive. Solutions were determined primarily
by the method of characteristics. These solutions lead to a number of intriguing
shock and fan interactions. A key result of the model is the ability to reproduce
layering that is consistent with both phenotypes observed in the cortex. Here it
was observed that a single dimensionless parameter, representing the motility-tosettling ratio of the invading population, is crucial to the layering pattern.
The structure of this model is general enough to be extended to encapsulate more
complicated experiments that are currently being conducted on layer formation
[3]. Future work looks to alter this model to address such experimental work.
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Lift-off fellowship report:
Using interior point algorithms to solve the
Hamiltonian cycle problem by exploiting a
Markov decision process embedding
Michael Haythorpe∗

The Hamiltonian cycle problem (HCP) is a classical graph theory problem that has
attained a heightened notoriety in modern times because of its placement in the
NP-complete set of problems. The HCP can be stated as: given a graph containing N vertices, determine whether a simple cycle of length N exists in the graph.
Despite this simple description, the HCP possesses a rich structure that can be
exploited. One approach to take advantage of this structure has been to embed
the HCP in a Markov decision process [3]. This enables the use of techniques and
expressions from Markov chain theory that would otherwise never be considered
for the HCP.
By considering the fundamental matrix, an important matrix in Markov chain
theory, an optimisation problem was developed that is equivalent to the HCP [1].
This optimisation problem involves the maximisation of a particular determinant
matrix function, subject to a small number of linear constraints. Although not a
convex program, this reformulation of the HCP has significant structure that can
be exploited by optimisation algorithms. Additionally, the sparsity inherent in difficult instances of the HCP is retained, and enables the use of sparse factorisations
to improve efficiency.
During my PhD candidature, in conjunction with Professor Jerzy Filar (UniSA)
and Professor Walter Murray (Stanford University), an interior point algorithm
was developed that solves the aforementioned optimisation program [2, 4]. Although this algorithm was successful in solving moderate-sized instances of the
HCP, there was additional structure to be used to our advantage. The Lift-off
Fellowship enabled me to visit Stanford University to continue collaboration with
Professor Murray on two further adaptations of this algorithm.
In the first adaptation, we consider only symmetric graphs. This assumption is not
particularly restrictive, and admits the set of connected cubic graphs, for which the
HCP is known to be NP-complete. Through a change of variables, we reformulate
the optimisation program in such a way that it is still equivalent to the HCP.
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Initial development of an interior point algorithm to solve this reformulation indicates that the benefits gained from this approach are far in excess of those usually
gained by this type of symmetrisation. One explanation for the large improvement
is that this particular change of variables enables us to impose a new penalty term
and some new constraints that eliminate almost all extreme points of the polyhedral feasible region that do not correspond to Hamiltonian cycles. This results in
a much smaller search space. Computationally, this method is just as efficient per
iteration as the original interior point method.
In the second adaptation, we consider as variables the nonzero elements within
the sparse factorisations, and propose a new algebraic system that is equivalent
to the HCP. This algebraic system is entirely novel, as the variables used only
arise as an extension of the Markov decision process embedding. We can think
of the algebraic system as an optimisation program, by considering the nonlinear constraints as an objective function. Unlike the original determinant objective
function, which can be thought of as a polynomial of degree N , this reformulation provides a polynomial objective function of a bounded degree. Specifically, it
is a mathematical program with an objective function that is a quartic polynomial constrained only by relatively few linear constraints. The novel nature of the
variables and the resulting low-order optimisation program give us hope that this
direction of research will prove fruitful. This notion is backed by initial testing of
an interior point algorithm designed to solve this reformulation.
Ultimately, we will combine both approaches, by the use of variables from sparse
factorisations from the symmetrised reformulation. We expect that combined benefits from both approaches will emerge.
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Geoff Prince*

A message from the outgoing chair of the AMSI Board
I am pleased to announce the appointment of Dr Ron Sandland as the new Chairman of the AMSI Board. Ron has agreed to take up this position in the second
half of 2011.
Ron comes to AMSI with a distinguished background in science and mathematics
in CSIRO and beyond. Most recently Ron has been the Deputy Chief Executive of
CSIRO and Chairman of the Steering Committee of the Australian National Data
Service (ANDS). He has also been Chairman of the Advisory Board of the Australian Centre of Excellence in Risk Analysis (ACERA). In addition to significant
senior management experience, of particular relevance to AMSI is that Ron is also
a mathematician by background and training. Of course most recently Ron was
the Chairman of the Committee that reviewed AMSI late last year. As a result,
Ron comes with an intimate knowledge of AMSI and its key stakeholders, many
of whom made submissions to the Review.
I believe that AMSI will be extremely well served by having as its Chairman a
person of Ron’s capacity and standing in the scientific and broader community.
I am delighted that he has accepted the invitation to become Chairman and on
behalf of the AMSI membership I welcome Ron to this role with warmth, enthusiasm and much expectation for visionary leadership as the Institute implements
the recommendations of the Review.
Jim Lewis
Chair, AMSI Board
Here is a more complete summary of Ron’s achievements.
Dr Ron Sandland BSc(Hons) (USyd), PhD (UNSW), FTSE, AM. Ron Sandland
graduated from the University of Sydney in 1969 and joined the (then) Division
of Mathematical Statistics of CSIRO. He gained actuarial qualifications in 1974
and his PhD from the University of New South Wales in 1980. His research interests were in applying statistics to the solving of challenging real problems in
areas as diverse as growth of organisms, analysis of mark-recapture experiments,
ore reserve estimation and quality improvement. He became Chief of the Division
in 1988, later managing its merger with the Division of Information Technology
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into what became CSIRO Mathematical and Information Sciences. In 1999 he became Deputy Chief Executive of CSIRO and took responsibility for the Flagship
Initiative. This involved six major cross-disciplinary research programs and was
aimed at addressing problems of national priority. Ron served the Statistical Society of Australia in various capacities including a period as President from 1993 to
1995. He was made an Honorary Life Member of the Society in 1998 and won the
CSIRO Medal for Lifetime Achievement in 2006. Ron chairs the Steering Committee of the Australian National Data Service (ANDS) and the Advisory Board of
the Australian Centre of Excellence in Risk Analysis (ACERA). He is a member
of the Council of the University of Technology Sydney and chairs its Commercial
Activities Committee. He is a Fellow of the Australian Academy of Technological
Sciences and Engineering, and was made a member of the Order of Australia in
2007.
Graduate Winter School 26 June – 8 July 2011 at UQ
Professor Margaret Sheil, CEO of the Australian Research Council opened the
sixth annual AMSI Winter School.

Left to right: Geoff Prince, Joe Grotowski, Margaret Sheil,
Michael Keniger (University of Queensland acting VC), Mark Gould

Professor Sheil talked about the importance of such events to the Australian science and research community, commenting that they help to fill the serious demand
for the mathematical sciences identified in the Research Workforce Strategy. She
congratulated AMSI on its commitment to research training in the mathematical
sciences.
Approximately 25 students attended the Graduate Winter School. The event gives
students access to courses in contemporary mathematics taught by top mathematicians. Dr Jean Lasserre (French National Centre for Scientific Research) and
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Professor Jerzy Filar (University of South Australia) delivered the courses on the
theme, Global Optimisation: Theory and Applications.
Students were exposed to a wide range of new concepts, modelling tools and algorithms. Additionally, each student presented a 30-minute talk on their own research, providing a valuable opportunity to obtain feedback from high-profile mathematicians.
The Winter School was funded by the Department of Education, Employment
and Workplace Relations (DEEWR) through the Collaboration And Structural
Reform (CASR) Fund.
Links. AMSI Graduate Winter School in the Mathematical Sciences:
www.maths.uq.edu.au/AMSI-AGTP/.
Hyamfest
Hyamfest: Geometry and Topology Down Under, was hosted by the University
of Melbourne in honour of Professor J. Hyam Rubinstein. The one-off conference
celebrated Hyam’s contribution to the field of topology, as well as his long-standing
role as an advocate for the mathematical sciences discipline. The event brought
together an impressive line-up of guests from the United States, Europe and Asia,
and was attended by approximately 120 students and academics.
Elisabeth Tarica from The Age wrote about Hyamfest in an article that appeared
on Monday 18 July. The article drew attention to the parlous state of mathematics
in Australia, and how some of the nation’s best mathematical minds have been
lost to overseas institutions. She wrote
They say that if Australia continues to slide backwards in maths education and the disciplines it supports, the shortage of workers with highlevel mathematics and statistics capabilities could jeopardise the nation’s economic and research capability.

AMSI hosted a free public lecture on 19 July in conjunction with the conference.
Professor Danny Calegari, from the California Institute of Technology, delivered
the lecture entitled The Shape of the Internet.
Links. Article in The Age: www.theage.com.au/national/education/maths-manfears-for-its-future-20110717-1hjvv.html; Hyamfest homepage: www.ms.unimelb.
edu.au/∼hyamfest/.
Summer is coming . . .
...
ads
ber
the

and so are the AMSI events. In this issue of the Gazette you will find our
for the 2012 Summer School at UNSW, BioInfoSummer at WEHI in Decemand the Vacation Research Scholarships. There are two important features of
Summer School that shouldn’t be overlooked. One is that around half of the
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attendees are postgraduate students. The Summer School provides an invaluable
opportunity for postgraduates to get some coursework under their belts especially
in career-focused areas such as operations research and statistics. Secondly, the
Summer School isn’t just about coursework. There are embedded events such as
guest lectures, careers events with presentations from employers such as the ABS,
DSTO and the Bureau of Meteorology, scientific programming short courses and
many barbeques and excursions.

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.

AMSI workshop
funding rounds
2011 now open
The Scientific Advisory Committee reviews
and approves sponsorship by AMSI of a
diverse range of symposia, workshops,
theme programs and lecture tours.
Prof. Jon Borwein (The University
of Newcastle) is Chair of the
Scientific Advisory Committee with a
membership of eminent national and

rounds close:
2 September 2011
1 December 2011
1 March 2012

international mathematical scientists.
Applications for workshop sponsorship
up to $10,000 are open to academics
from AMSI member departments.

See: www.amsi.org.au/proposals.php

National
Collaboration
in the

Mathematical
Sciences

General News

Monash University
At the recent meeting of the Astronomical Society of Australia, Professor John
Lattanzio was re-elected as a Councillor of the Society. This will bring his total
years of service on the ASA Council to 13, and places him sixth in the list of
longest serving Councillors of the ASA.
University of Ballarat
The Graduate School of Information Technology and Mathematics has merged
with the School of Science and Engineering to form the new School of Science,
Information Technology & Engineering, effective 18 July 2011.

Completed PhDs
Macquarie University
• Dr Micah Blake McCurdy, Cyclic star-autonomous categories and the Tannaka adjunction via graphical methods, supervisor: Dominic Verity.
University of Melbourne
• Dr Ellie Button, High speed flows: from water bells to atmospheric entry
vehicles, supervisor: John Sader.
• Dr Sze-Yu Chen, Finitely presented abelian-by-nilpotent Lie algebras, supervisor: John Groves.
University of South Australia
• Dr Susan Wonsun Kim, Bayesian and non-Bayesian mixture paradigms
for clustering multivariate data: time series synchrony tests, supervisors:
Irene Hudson and John Boland.
• Dr Ali Eshragh Jahromi, Hamiltonian cycles and the space of discounted
occupational measures, supervisor: Jerzy Filar.
• Dr Scott Mackenzie, Train scheduling on long haul railway corridors, supervisor: Phil Howlett.
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University of Sydney
• Dr Tim Kyng, Application of Black Scholes exotic option pricing theory to
real options and executive share options, supervisors: Peter Buchen, Otto
Konstandatos and Neville Weber.
• Dr Justin Wishart, Nonparametric estimation of change-points in derivatives, supervisors: Marc Raimondo and Neville Weber.
University of Wollongong
• Dr Wen-Ting Chen, An extensive exploration of three key quantitative approaches for pricing various financial derivatives, supervisor: Song Ping
Zhu.

Awards and other achievements
Macquarie University
• Associate Professor Dominic Verity was recently awarded a citation for
Outstanding Contribution to Student Learning by the Australian Learning
and Teaching Council (ALTC).
Monash University
• Dr Andrew Prentice was awarded a 2011 Citation of ‘Outstanding Contributions to Student Learning’ by the Australian Learning and Teaching
Council (ALTC).
• Dr Danijel Belusic received the World Meteorological Organisation Professor Mariolopoulos Trust Award for an outstanding research paper in
Atmospheric Sciences. The Award for 2011 was presented at a ceremony
held on 23 June 2011 at the University of Athens in Greece.
University of Sydney
• The Australian Learning and Teaching Council has awarded Leon Poladian
a Citation for Outstanding Contributions to Student Learning.
• The Human Frontier Science Program Organization has awarded
US$300 000 per annum for three years to the School’s Associate Professor
Mary Myerscough and her collaborators Guy Lyons (University of Sydney
Central Clinical School) and Silvio Gutkind (National Institute of Health,
Bethesda, USA), for their project cell cooperation in cancer.
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Appointments, departures and promotions
Australian National University
• Katja Sagerschnig, Dennis The and Travis Willse have been appointed as
postdoctoral researchers working with Professor Michael Eastwood.
Flinders University
• Professor Jerzy Filar has been appointed Strategic Professor in Mathematics at Flinders University, as from Monday 25 July. He comes to
Flinders from the University of South Australia where he was the Foundation Professor of Mathematics and Statistics and the inaugural Director
of Research, Institute for Sustainable Systems and Technologies (now the
Barbara Hardy Institute).
Macquarie University
• Micah Blake McCurdy completed his mathematics research and teaching
position at Macquarie University to take up a position at St Francis Xavier
University in Canada.
Monash University
• Assoc Prof Tianhai Tian commenced with the School as ARC Future Fellow in mathematical biology on 2 May 2011.
• Dr Tim Garoni commenced with the School as ARC Future Fellow and
Senior Lecturer on 20 May 2011.
• Dr Hamish Ramsay commenced with the School on 15 June 2011 as Lecturer funded by the ARC CoE in Climate Systems and by the DVCR.
• Dr Juliane Schwendike commenced with the School as ARC Super Science
Fellow in Climate Systems on 6 June 2011. Her supervisor is Professor
Michael Reeder.
• Dr Duncan Ackerley commenced with the School as Research Fellow on 1
July 2011 in Atmospheric Sciences and his supervisor is Professor Christian
Jakob.
• Mrs Olivia Mah commenced with School on a Monash Early Career Development Fellowship on 25 July 2011.
• Dr Thomas Chubb commenced with the School as Research Fellow on 25
July 2011. His supervisor is Associate Professor Steven Siems.
• Dr Janos Barat commenced with the School as Research Fellow on 1 August 2011. His supervisor is Associate Professor Ian Wanless.
• Dr Xiande Zhang commenced with the School as Research Fellow on 1
August 2011. Her supervisor is Associate Professor Ian Wanless.
• Dr Richard Stancliffe’s contract (Research Fellow) ended on 30 June 2011.
He has taken up a position at ANU.
• Julian Giordani’s contract (AuScope Technical Coordinator) ended on 30
June 2011.
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Murdoch University
• Dr Devindri Perera has been appointed as a lecturer.
University of Adelaide
• Dr Ed Green has joined the School as Lecturer in Applied Mathematics.
• Dr Andrew Black has joined the School as an ARC Research Associate
to work on the Discovery Project ‘New Methods for Integrating Population Structure and Stochasticity in Models of Disease Dynamics’ with Dr
Joshua Ross.
• Dr Ali Eshragh Jahromi has joined the School as an ARC Research Associate on the Discovery Project ‘New Methods for Improving Active Adaptive Management in Biological Systems’ with Professor Nigel Bean (Adelaide), Dr Joshua Ross (Adelaide), Professor Phil Pollett (Queensland) and
Professor Peter Taylor (Melbourne).
University of Melbourne
The editors of the Gazette apologise to Drs Frascoli and Garoni for reporting these
movements incorrectly in Volume 38(3).
• Dr Federico Frascoli has been appointed as a research fellow.
• Dr Tim Garoni has left.
• Dr Marieke Quant from The Netherlands is a visiting Lecturer in Semester 2, 2011.
University of Queensland
• Dr Jia Chen has a continuing appointment as Lecturer in Statistics within
the School of Mathematics and Physics from 11 July. Dr Chen’s research
interests include nonlinear time series analysis; longitudinal data modelling; nonparametric and semi-parametric statistics.
University of Sydney
• Dr Reiichiro (Ray) Kawai, currently the Deputy Director of the Institute
of Finance at the University of Leicester, has accepted an appointment as
Senior Lecturer in Statistics.
• Dr Alexander Fish, whose main research interests are in ergodic theory
and its applications to additive number theory, has accepted a Lectureship
in Pure Mathematics. He is currently at the University of Wisconsin, and
will be taking up his position here in July 2012.
• Dr Leo Tzou, whose research interests lie in the connection between geometry and inverse problems in partial differential equations, has accepted a
Lectureship in Pure Mathematics. Leo obtained his PhD at the University
of Washington in 2007.
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• Dr Stephan Tillmann, a PhD graduate of the University of Melbourne,
will be joining the School in December as a lecturer in Pure Mathematics.

Gazette News
Peter Kim is taking over from James Parkinson as local correspondent at the
University of Sydney. The editors of the Gazette thank James for his efforts as
correspondent.

New Books
Monash University
• Arianrhod, R. (2011). Seduced by Logic: Emilie du Chatelet, Mary Somerville and the Newtonian Revolution. University of Queensland Press.
This book has received excellent media coverage, including a great review in The Australian (see www.theaustralian.com.au/news/arts/femalepioneers-in-mathematics-found-strength-in-numbers/story-e6frg8nf-1226
098373410).

Conferences and Courses
Conferences and courses are listed in order of the first day.
The Geometry of Differential Equations
Date: 19–23 September 2011
Venue: Centre for Mathematics and its Applications, ANU
Web: http://maths.anu.edu.au/∼eastwood/GDEworkshop.html
Sponsors: ANU and AMSI
Organisers: Michael Eastwood, Rod Gover and Katharina Neusser
2011 AustMS Early Career Workshop
Date: 24–25 September 2011
Venue: Sebel Harbourside, Kiama, NSW
Web: www.uow.edu.au/informatics/maths/austms/earlycareer/index.html
Organisers: Bronwyn Hajek (University of South Australia), Stephan Tillmann
(University of Queensland), Natalie Thamwattana (University of Wollongong)
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55th Annual AustMS Meeting
Date: 26–29 September 2011
Venue: University of Wollongong, NSW
Web: www.uow.edu.au/informatics/maths/austms/index.html
2011 ALTC Professional Development Workshop
Date: 29–30 September 2011
Venue: University of Wollongong, NSW
Web: www.uow.edu.au/informatics/maths/austms/altcworkshop/index.html
Contact: Tori Vu (Macquarie University)
We invite you to attend a Professional Development Workshop on effective teaching and learning in the quantitative disciplines. It is being run for tertiary teachers
of mathematics and statistics and will be useful for early career teachers and ‘old
hands’ alike.
The workshop will immediately follow the AustMS Annual Meeting. It will commence with a social and a talk from 17:00 on Thursday 29 September. Sessions
will be run from 09:00 to 16:00 on Friday 30 September.
Sessions will cover service teaching, assessment, peer review, professional development and learning technologies. Participants and facilitators will work in small
groups in interactive sessions to share and develop teaching strategies and good
practice. A plenary will be given by Professor Laureate Jonathan Borwein and
sessions will be facilitated by educators from The University of Auckland, The
University of Sydney, The University of Wollongong, LaTrobe University, Murdoch University and Macquarie University.
Register early: tick the ALTC Workshop box when registering for the Annual Meeting, or register at https://wt.maths.latrobe.edu.au/register/Conferences/AustMS
2011/special/ALTC.php?conf id=14 if you wish to attend only the workshop. Registration is free and travel support for students may be available upon application.
This workshop is funded by the Australian Learning and Teaching Council.
International Workshop on Hadamard Matrices and their Applications
Date: 28–30 November 2011
Venue: RMIT University, Melbourne
Web: www.rmit.edu.au/mathsgeo/iwhma
Registration for this workshop is now open.
Volcanic Delta 2011
Date: 27 November – 2 December 2011
Venue: Rotorua, NZ
Web: www.delta2011.co.nz
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The Victorian Algebra Conference
Date: 1–2 December 2011
Venue: La Trobe University, Melbourne
Web: vicalg.ltumathstats.com/home
10th Engineering Mathematics and Applications Conference
(EMAC2011): Invitation and call for abstracts
Date: 4–7 December 2011
Venue: University of Technology, Sydney
Web: www.emac2011.com.au
Contact: Chair of the EMAC Organising Committee, Mary.Coupland@uts.edu.au
The 35th Australasian Conference on Combinatorial Mathematics and
Combinatorial Computing (ACCMCC)
Date: 5–9 December 2011
Venue: Monash University, Melbourne
Web: users.monash.edu.au/∼accmcc/
12th Asian Logic Conference
Date: 15–20 December 2011
Venue: Victoria University of Wellington
Web: msor.victoria.ac.nz/Events/ALC2011
ANZIAM 2012
Date: 29 January – 2 February 2012
Venue: Warrnambool, Victoria
Web: http://anziam2012.monash.edu/
Please visit the website for details and registration.
MISG 2012
Date: 5–10 February 2012
Venue: RMIT University
Web: www.rmit.edu.au/maths/misg
Conference and MAGMA Workshop on
‘Symmetries of Discrete Objects’
Date: 13–17 February 2012
Venue: Rydges Lakeland Resort Hotel, Queenstown, New Zealand
Web: www.math.auckland.ac.nz/∼conder/SODO-2012/
Contact: Marston Conder (m.conder@auckland.ac.nz)
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MCQMC 2012: Tenth International Conference on Monte Carlo and
Quasi-Monte Carlo Methods in Scientific Computing
Date: 13–17 February 2012
Venue: Sydney
Web: www.mcqmc2012.unsw.edu.au
Contact: Ian H. Sloan, Frances Y. Kuo, Josef Dick, Gareth Peters
(mcqmc2012@unsw.edu.au)
MTNS 2012: 20th International Symposium on Mathematical Theory
of Networks and Systems
Date: 9–13 July 2012
Venue: University of Melbourne
Web: www.mtns2012.com.au

Vale
Emeritus Professor John Miller
With deep regret, we inform readers that Emeritus Professor John Miller of Monash
University died on 27 July. Professor Miller was a foundation member of the
AustMS and a former Editor of the Journal of the Australian Mathematical Society.
Dr Rod Worley
With deep regret, we inform readers of the sudden death on 24 July of Dr Rod
Worley, formerly of Monash University.

Visiting mathematicians
Visitors are listed in alphabetical order and details of each visitor are presented
in the following format: name of visitor; home institution; dates of visit; principal
field of interest; principal host institution; contact for enquiries.
Pierre-Olivier Amblard; CNRS, France; 1 August 2010 to 28 February 2013; –;
UMB; Owen Jones
Ms Suci Astutik; Institut Teknologi Sepuluh Nopember, Indonesia; 3 October to
30 December 2011; –; UWA; Gopal Nair
Dr Patrick Baker; Monash University; –; 25 July to 31 December 2011; UMB;
Andrew Robinson
Paul Baum; –; 1 August to 20 December 2011; –; ANU; Alan Carey
Dr Mark Blyth; University of East Anglia; 3–24 September 2011; –; UWA; –
Prof Tim Burness; University of Southampton, UK; 4–18 September 2011; groups
and combinatorics; UWA; Michael Giudici
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Toke Carlsen; University of Trondheim, Norway; 1 October to December 2011; –;
UWG; A. Sims
Paulo Carrillo Rouse; University of Toulouse; 24 July to 10 September 2011; –;
ANU; Bryan Wang
Prof Bill Casselman; –; 1 November to 30 November 2011; –; USN; John Cannon
Dr Ebrima Ceesay; Booz Allen Hamilton, USA; during 2011; –; UBR; Paul Watters
Dr Feng Chen; University of NSW; –; 10 August to 5 October 2011; UMB; Richard
Huggins
Jing Chen; Central South University, China; January 2011 to January 2012; –;
UWA; Cai Heng Li
Valentin Deaconu; University of Nevada, USA; 25 September to 23 October 2011;
–; UWG; D. Pask and A. Sims
Prof Richard Dipper; –; 6 November to 16 December 2011; –; USN; Andrew
Mathas
Prof Vyacheslav Futorny; –; 20 August to 2 October 2011; –; USN; Alex Molev
Prof Ian Grojnowski; –; 21 July to 4 September 2011; –; USN; Gus Lehrer
Prof Hua-Lin Huang; –; 4–30 September 2011; –; USN; Ruibin Zhang
Alan Huckleberry; Ruhr Universitat Bouchum; 25 August to 5 October 2011; –;
ANU; Alex Isaev
Dr Nikolai Iorgov; –; 1–31 October 2011; –; USN; Alex Molev
Professor John Iskra; Emory & Henry College, USA; 8 August to 23 September
2011; algebraic geometry and category theory; MQU; Ross Street.
Feida Jiang; –; 1 April to 30 September 2011; –; ANU; Neil Trudinger
Prof Satoshi Koike; –; 25 August to 25 September 2011; –; USN; Laurentiu Paunescu
Karolina Korvasova; Utrecht University, The Netherlands; –; 31 August 2011 to
31 July 2012; UMB; Kerry Landman
Alex Kumjian; University of Nevada, USA; July to December 2011; –; UWG;
D. Pask and A. Sims
Dongsheng Li; –; 1 July to 16 September 2011; –; ANU; Xu-Jia Wang
Dr Zhibin Liang; –; 1 September 2011 to 27 October 2011; –; USN; John Cannon
Hidetoshi Masai; Tokyo Institute of Technology, Japan; –; 9 July to 6 October
2011; UMB; Craig Hodgson
Dr Alexander Meister; University of Rostock, Germany; –; 30 August to 17 September 2011; UMB; Aurore Delaigle
Joel Moitsheki; University of the Witwatersrand; early October 2011; –; USA;
Bronwyn Hajek
Mr Takeshi Morita; –; 1 October 2011 to 31 January 2012; –; USN; Nalini Joshi
Dr Michalis Mourao; –; 14 October to 10 November 2011; –; USN; John Cannon
Mr Nobutaka Nakazono; –; 1 September 2011 to 1 March 12; –; USN; Nalini Joshi
Mark Nelson; University of Wollongong; second half 2011; –; USA; Bronwyn Hajek
Max Neunhoeffer; University of St Andrews, UK; 18 August to 16 September
2011; –; UWA; Cheryl Praeger
Dr Burak Ordin; Ege University, Izmir, Turkey; March to October 2011; –; UBR;
Adil Bagirov
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Prof Douglas Rogers; –; to 14 September 2011; combinatorial mathematics and
geometry; FDU; –
Katja Sagershnig; University of Vienna; 1 May 2011 to 31 December 2012; –;
ANU; Michael Eastwood
Andrzej Sitarz; Jangiellonian University; 15 August to 16 September 2011; –;
ANU; Adam Rennie
A/Prof Liz Stanhope; Lewis and Clark College, USA; –; 22 August 2011 to 22
May 2012; UMB; Craig Westerland
Mr Hakan Tor; Turkey; May to November 2011; –; UBR; Adil Bagirov
Sinan Unver; Koc University; 22 August to 10 September 2011; –; ANU; Jim
Borger
Dr Guillaume Valette; –; 28 June to 23 September 2011; –; USN; Laurentiu
Paunescu
Prof Wei Wang; Nanjing Normal University, China; during 2011; –; UBR; Paul
Watters
Joseph Wolf; University of California; 25 August to 8 September 2011; –; ANU;
Michael Eastwood
Professor Richard Wood; Dalhousie University, Canada; 15 December 2011 to 31
March 2012; category theory; MQU; Ross Street
Mr Chunguang Xia; –; 1 November 2010 to 31 October 2012; –; USN; Ruibin
Zhang
Dr Jinghao Xue; University College London, UK; –; 14 June to 6 September 2011;
UMB; Peter Hall
Dr Sukru Yalcinkaya; –; September 2011 to November 2011; –; UWA; Cheryl
Praeger
Prof Hechun Zhang; –; 8 August to 4 September 2011; –; USN; Ruibin Zhang

Summer 2011/2012

AMSI

Vacation Research
Scholarships
Are you a third year mathematics or statistics
student? Do you want to get paid to
work on a research project over
“The AMSI
the summer holiday?
Vacation
Research
AMSI Vacation Research
Scholarship gave me
Scholarships are for you.

Scholarships comprise:
• a six week stipend of
$380/week
• travel and accommodation
to attend CSIRO’s Big Day
In and present your work

Applications close
27th September 2011

invaluable experience in
mathematical research”

Luke Fitzpatrick, 2009/10 AMSI
Vacation Research Scholar,
Queensland University of Technology

“The Big Day In was a
wonderful experience where
I met many other young
mathematicians”
Elizabeth Ryan, 2009-2010
AMSI Vacation Scholar

For more information on the AMSI
Vacation Research Scholarship visit our
website: www.amsi.org.au/vrs12.php

Annual General Meeting 2011
The 55th Annual General Meeting of the Society will be held at 4:00 pm on
Wednesday 28th September at the University of Wollongong.

Alf van der Poorten Travelling Fellowship 2011
The Alf van der Poorten Travelling Fellowship for 2011 has been awarded to Raymond Vozzo of the University of Adelaide.
For further details see www.austms.org.au/Alf+van+der+Poorten+Fellows.

AustMS Accreditation
Benjamin E. Odgers of Macquarie Group has been accredited as an Accredited
Member (MAustMS).
Peter Stacey
AustMS Secretary
E-mail: P.Stacey@latrobe.edu.au

Peter Stacey joined La Trobe as a lecturer in 1975 and retired
as an associate professor at the end of 2008 after many years
as head of department and then associate dean. Retirement
has enabled him to spend more time with his family while
continuing with some research on C*-algebras and some work
on secondary school education. He took over as secretary of
the Society at the start of 2010.
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