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Welcome to the second issue of the Gazette for 2010.
In the last two months, mathematics has featured in the popular press due to the
announcement of the ﬁrst Clay Mathematics Institute (CMI) Millennium Prize.
As foreshadowed in our interview with CMI Research Director David Ellwood in
our last issue, the prize has been awarded to Grigoriy Perelman for his work on
the resolution of the Poincaré conjecture. This achievement is to be celebrated at
the Clay Research Conference in Paris in June. It seems likely that Perelman will
not attend the conference and will not accept the million dollar prize.
In this issue we feature an interview with 2000 AustMS Medal winner Christine
O’Keefe. Christine talks about her work and career at CSIRO and previously in
academia.
In Maths Matters we look at the AMSI-sponsored Improving Mathematics Education in Schools Project.
In Communications you can read of new Academy of Science Fellows Vladimir
Bazhanov of the Australian National University and Jonathan Borwein of the
University of Newcastle, and Felix Klein Award winner Professor Gilah C. Leder.
We also have reports on last year’s AustMS annual meeting and the local NSW/ACT
ANZIAM mini-meeting.
Regular items include Puzzle Corner 17, President’s Column and AMSI News.
There are three technical papers and four book reviews.
Enjoy your reading of the Gazette.

Nalini Joshi∗

The Society has embarked on an exciting new scheme, called the AustMS Lift-Oﬀ
Fellowships, to provide support for early career mathematicians. Our society has
several medals that recognise research excellence1 and distinguished service2 . For
our student members, we have prizes for the best talk by a student at the annual
AustMS and ANZIAM meetings3 . The Lift-Oﬀ Fellowships will be the ﬁrst to
provide recognition and support for research excellence by our members at that
crucial time of metamorphosis between submission of a PhD thesis and the start
of a new career.
The AustMS Lift-Oﬀ Fellowships will provide fellowships on a competitive basis for
students who have recently submitted a PhD thesis in the mathematical sciences.
Each successful candidate will receive up to $5000. The Society expects to award
up to seven such fellowships each year for the next three years. This fellowship
can be taken as short-term living expenses or travel support. Eligible candidates
must have submitted their PhD thesis for examination within the previous three
months and awards will be based on academic excellence. Further details on the
application process can be found elsewhere in this issue of the Gazette.
Many of us have been presenting the case for the support of the mathematical
sciences in Australia to an external audience composed of decision makers, leaders
of public opinion and businesses, and to teachers and parents. Embedded in
these conversations is an assumption that the mathematical sciences can only get
healthier by getting support from government. While this is true on a larger
scale, I came to a very diﬀerent realisation on an individual scale by talking to
many of our members, particularly our younger members. To remain healthy, our
profession also needs support from within. While we do not have the capacity of
the government to invest in the sweeping changes that may shape the mathematical
literacy of this country, we can be looking for ways to ensure that our budding
mathematicians get the support they need to germinate their careers.
The ﬁnancial support for this scheme comes from our reserves. We are a nonproﬁt organisation that has prudently managed our ﬁnances for a very long time.
This conservative management has been very ably carried out by our Honorary
Treasurers who built up a healthy reserve to meet the potential liability we carried
∗ E-mail:

President@austms.org.au

1 The

AustMS awards the Australian Mathematical Society Medal for excellent research by a
member no older than 40 at the beginning of the year of award, while ANZIAM awards the
JH Michell Medal for excellent research by a member within ten years of the award of a PhD.
Both allow adjustments to the rules for career interruptions.

2 The

George Szekeres Medal and the ANZIAM Medal.

3 Respectively,

the B.H. Neumann Prize and the T.M. Cherry Prize.

64

President’s column

for our journal publishing business. With our new publishing arrangements with
Cambridge University Press, the prognosis has changed and we can now consider
spending a modest percentage of our reserves.
Many of our members who have just submitted PhD theses are embarking on
mathematical or quantitative careers, whether it be within academia or outside
it. The period between submission and completion is a time of limbo, when
a postgraduate scholarship is no longer available. Yet it is a crucial time to
consolidate ideas, to publish papers and possibly create a new path or career.
It is a time to advertise what they have accomplished, by attending conferences
and contributing talks. By providing a competitive fellowship, we are providing
recognition of excellence, a mechanism for support and encouragement for the
cohort of students who are at this stage of their lives. I cannot think of a better
way for our Society to support our profession than to support these brand new,
eager mathematicians.

Nalini Joshi has held the Chair of Applied Mathematics at
the University of Sydney since 2002. In 2008, she was elected
a Fellow of the Australian Academy of Science. Her research
focuses on longstanding problems concerning the asymptotic
and analytic structure of solutions to nonlinear integrable
equations.

The Improving Mathematics Education
in Schools (TIMES) project
Janine McIntosh∗

AMSI’s education division, the International Centre of Excellence for Education in
Mathematics (ICE-EM), has been undertaking wide ranging education programs
at both school and tertiary levels since 2004.
In 2004, with a major grant from the Australian Government, ICE-EM was established as a division of AMSI to enhance the mathematical capabilities of all
Australians. Our schools program provides textbooks, professional development
and teacher resource materials developed by ICE-EM. To date more than 90 000
books have been sold. Schools who make a commitment to purchasing a class set
of books also receive professional development conducted by AMSI staﬀ.
In June 2007 BlueScope Steel Limited announced that they would support a mathematics project in collaboration with AMSI in the Illawarra region of New South
Wales. The project was aimed at lifting standards in upper primary and junior
secondary school mathematics. The multifaceted approach provided an integrated
set of text material for each student and teacher in the participating schools, and
assistance to teachers by way of professional development, teacher resource CDROMs and visits by ICE-EM staﬀ. There has been universal enthusiasm and
support from teachers participating in the project. In 2009 another cluster of
schools joined the project, thanks to continuing support from BlueScope Steel.
In 2009, AMSI received Australian Government funding to the end of 2010 for a
national collaborative project targeting school mathematics education — referred
to as The Improving Mathematics Education in Schools (TIMES) project.
The TIMES Project will enable ICE-EM to extend our outreach program in schools
and collaboratively develop materials to support teachers of mathematics in their
work.
TIMES is managed by Janine McIntosh, and Michael Evans is the project director.
They are joined in 2010 by three project oﬃcers. Antje Leigh-Lancaster will work
with Wollongong and Gippsland schools. Mark Mudge will work with Sunshine
Coast, Townsville and Geelong schools and Rob Moore will focus on the careers
aspect of the project.

∗ Australian

Mathematical Sciences Institute, 111 Barry Street, c/- The University of Melbourne,
VIC 3010.
E-mail: janine@amsi.org.au
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The TIMES project has four components:
1. Outreach. Working with teachers in schools has been shown to be crucial in
supporting them and helping them to enhance their mathematics programs. The
focus of the Outreach program is to help teachers understand what the big ideas
in mathematics are, and how they are connected.
Building on the successful BlueScope/AMSI project, the TIMES project takes the
schools cluster idea and extends it into regions where there is a demonstrated need.
Our regions in 2010 are
•
•
•
•
•
•

Gippsland, Victoria
Townsville, Queensland
Mandurah, West Australia
Geelong, Victoria
Sunshine Coast, Queensland
expansion in the Illawarra region, New South Wales

We have established the clusters in each region and we are making the TIMES
Project known to AMSI member universities, regional department of education
contacts and potential corporate partners in these areas.

Janine in action at a teachers’ workshop.

A project oﬃcer will be allocated to work with each of the participating schools,
building professional relationships with teachers in the school and meeting with
them regularly to discuss issues related to the teaching of mathematics in their
school:
• building an appropriate scope and sequence for the teaching of mathematics,
• targeting speciﬁc mathematical needs of students,
• sourcing information about the teaching of mathematics.
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The project aims to bring primary and secondary schools together to strengthen
the connections and approaches in relation to mathematics teaching. All teachers in the outreach cluster are invited to attend professional development sessions
focussing on the development of mathematics-content knowledge.
Where possible, AMSI will second a teacher part-time in each region to provide
continuing support and ensure local involvement over and above the visiting support from AMSI project staﬀ.
2. Modules. The modules are stand-alone text based documents, typically 12
pages long, written for teachers. They are to be used as a source of information
for planning lessons, building teacher conﬁdence with the teaching of topics and
as a stimulus for discussion about strategies and pedagogies. Each module covers
related topics within the National Curriculum and is aimed at increasing teachers’ knowledge and understanding of classroom mathematics. They are written in
stages: K–4, 4–7, 7–8 and 9–10. Ninety modules are planned for 2010.
Teachers in outreach clusters are working with us to test the materials and towards the end of 2010 a CD containing all modules will be provided free of charge
to every primary and secondary school in Australia. The modules will also be
available online.
3. Careers. In 2010 AMSI will expand its careers materials portfolio to assist students to understand the place and importance of mathematics in career choices.
One of the new project oﬃcers will take a lead role in the careers component of the
TIMES project. An initial research and review process will establish key directions with a broad range of employer groups and key stakeholders involved in the
process. Then we will broaden our current suite of careers products so that both
‘careers in mathematics’ and ‘mathematics in your career’ information is available
to help students ‘stick’ with mathematics in preparation for whatever career they
choose. The target is to provide careers awareness material both electronically via
a careers website and by distribution of innovative material to every primary and
secondary school.
4. CSIRO Collaboration. CSIRO and AMSI are jointly developing and operating a
regular e-newsletter called Mathematics by Email. Based on the highly successful
Science by Email, it is aimed at primary and secondary teachers, and students aged
10+ and their parents. AMSI will also be promoting the CSIRO Mathematicians
in Schools program with its members, and encourages mathematicians everywhere
to consider taking part. (See www.mathematiciansinschools.edu.au.)
Maths by Email is a new, free email newsletter for school students and their
teachers. Each fortnight, Maths by Email delivers stories from the cutting edge
of mathematics, and hands-on activities from all ﬁelds of mathematics. Maths by
Email is packed with brainteasers, facts, web links and more.
Maths by Email demonstrates that mathematics is not just about arithmetic. Every issue focuses on important concepts. Activities allow readers to experiment
with key ideas, and clear explanations cement their learning. All articles and
activities are accompanied by links to further reading on the internet.
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Maths by Email also illustrates that mathematics is a practical subject. Articles
and activities highlight innovative applications of mathematics around Australia
and the world. Maths by Email contains fun mathematics facts, and challenging
brain teasers. It has links to curious and interesting online mathematics sites, and
it has details on all the latest mathematics events. Maths by Email excites young
people about mathematics topics, and gives teachers the tools and inspiration to
ignite students’ interest.
The ﬁrst newsletter was published at the end of March 2010. To receive Maths by
Email, sign up at www.csiro.au/mathsbyemail.
Maths by Email is also on the lookout for mathematics stories and activities. Send
all your press releases and story ideas to mathsbyemail@csiro.au, and your mathematics could be read by thousands of children around Australia and the world.

Janine McIntosh is the TIMES Project Manager at the
Australian Mathematical Sciences Institute. Her role at
AMSI is to develop school mathematics material and to
work with teachers to enhance the mathematics experiences of the children they teach. Janine is an experienced
primary teacher who has also worked as curriculum writer
for the VCAA and ACARA, and in mathematics education at the University of Melbourne. She is a member of
the Maths Challenge committee of the Australian Mathematics Trust.

Ivan Guo∗

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner Number 17. Each issue will include a handful of fun, yet intriguing, puzzles for adventurous readers to try. The puzzles cover a range of diﬃculties, come from a variety
of topics, and require a minimum of mathematical prerequisites to be solved. And
should you happen to be ingenious enough to solve one of them, then the ﬁrst
thing you should do is send your solution to us.
In 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 e-mail solutions to ivanguo1986@gmail.com or send paper entries to:
Kevin White, School of Mathematics and Statistics, University of South Australia,
Mawson Lakes SA 5095.
The deadline for submission of solutions for Puzzle Corner 17 is 1 July 2010. The
solutions to Puzzle Corner 17 will appear in Puzzle Corner 19 in the September
2010 issue of the Gazette.
Railway repairs
In the year 2020, there is a railway service connecting Melbourne and Hobart. Trains run at full speed
except for two railway segments, where poor track
conditions force them to slow down. If any one of
those two segments were repaired, the average speed
of a train between Melbourne and Hobart would increase by a third. How much would the average speed
between Melbourne and Hobart increase if both segments were repaired?
Circles and tangents
Let there be a unit circle inscribed in an equilateral triangle. A smaller circle is
tangent to two sides of the triangle as well as the ﬁrst circle. What is the radius
of the smaller circle?

E-mail: ivanguo1986@gmail.com
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Peaceful pairing
There are n red points and n blue points in the plane, such that no three points
are collinear. Is it always possible to divide them into n red–blue pairs, such that
the line segments from each red point to its corresponding blue point do not cross?
Chessboard parity
In a certain chess position on a regular chessboard,
each horizontal row and each vertical column has an
even number of pieces. Prove that the number of
pieces on black squares is also an even number.
Bonus: If each horizontal row and each vertical column has an odd number of pieces instead, can the
number of pieces on black squares ever be an odd
number?
Tip the balance
A balance scale sits on the teacher’s table, currently
tipped to the right. There is a set of weights on the
scales, and on each weight is the name of at least one
student. The teacher chooses a set of students to enter the classroom. One by one, each chosen student
will move each weight carrying his or her name to the opposite side. Prove that
the teacher can always choose a set of students to tip the scales to the left.
Digital dilemmas
1. Take all the positive integers with 10 or fewer digits, and divide them into
two sets. The set A contains those that can be written as the product of two
integers with ﬁve or fewer digits, while the set B contains the rest. Which of
the sets A and B contains more elements?
2. Take all the positive integers with 10 or fewer digits, and divide them into
two sets. The set A contains those with odd digit sums, while the set B
contains those with even digit sums. Now let the sum of the ﬁfth powers of
the numbers in A be x, and let the sum of the ﬁfth powers of the numbers
in B be y. Which of x and y is bigger?

Solutions to Puzzle Corner 15
The $50 book voucher for the best submission to Puzzle Corner 15 is awarded
to David Angell. Many thanks to Norman Do for collecting and compiling the
following solutions.

Puzzle corner 17

71

Dollars and cents
Solution by: David Angell
We write all monetary amounts in terms of cents. The key fact is the observation
that there exists a coin of value c if and only if there exists one of value 100/c.
Now suppose that B coins of values c1 , c2 , . . . , cB have sum A. Consider c1 coins of
value 100/c1 , c2 coins of value 100/c2 , and so on, up to cB coins of value 100/cB .
Then there are
c1 + c2 + · · · + cB = A
coins with a total value of
c1 × 100/c1 + c2 × 100/c2 + · · · + cB × 100/cB = 100B.

Fair game
Solution by: Samuel Mueller
Albert and Betty’s coin tosses can be considered as independent and identically
distributed Bernoulli random variables A1 , A2 , . . . , A11 , B1 , B2 , . . . , B10 , each with
binomial distribution B(1, 12 ). If we let A = A1 + A2 + · · · + A10 and B = B1 +
B2 + · · · + B10 , then
P (A + A11 > B) = P (A > B) + P (A = B and A11 = 1).
However, note that P (A > B) = 12 P (A = B) while P (A = B and A11 = 1) =
1
2 P (A = B). Therefore, we conclude that
P (A + A11 > B) =

1
1
1
P (A = B) + P (A = B) = .
2
2
2

Evaluation
Solution by: Amy Glen
Since f (106 ) = f (0) = 0, the sum we wish to evaluate is
S = 2f (0) + 2f (1) + 2f (2) + · · · + 2f (999 999) .
Let us deﬁne Fk to be the number of 0 ≤ n ≤ 999 999 such that f (n) = k. It is
easy to see that 0 ≤ f (n) ≤ 6 for all 0 ≤ n ≤ 999 999, so we have
S=

6


F k × 2k .

k=0

Consider a number 0 ≤ n ≤ 999 999 as a 6-digit string by padding it with zeroes.
For example, we consider the number 1729 as the 6-digit string 001729. Therefore,
Fk is equal to the number
  of 6-digit strings which
  contain exactly k digits equal
to 9. This number is k6 96−k since there are k6 choices for the positions of the
digits equal to 9 and also 9 choices for each of the 6 − k remaining positions. So
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by the binomial theorem, we have
S=

6  

6
k=0

k

96−k × 2k = (9 + 2)6 = 116 .

Congruent cakes
Solution by: Rick Mabry
Consider the points on the sides of a triangle which divide the sides into k equal
segments. If we connect these points with lines parallel to the sides, then we have
divided the triangle into k 2 congruent triangles, all similar to the original.
Now consider a right-angled triangle with legs of integral lengths m < n. The altitude to the hypotenuse divides the triangle into two right-angled triangles which
are both similar to the original. Divide the smaller one into m2 triangles and
the larger one into n2 triangles using the method above. This creates m2 + n2
congruent triangles which are all similar to the original. Since 282 + 352 = 2009,
it is possible to cut a triangular cake in the shape of a right-angled triangle with
legs of lengths 28 and 35 into 2009 congruent triangular pieces.
Comment. Rick has also provided the following more facetious solution, which
uses the fact that the slices must actually be three-dimensional. Assuming the
cake to be a triangular slab of uniform thickness, we can make 2009 congruent
1
slices with thickness equal to 2009
times the thickness of the cake.
Matrix mayhem
Solution by: Reiner Pope
1. We simply choose a row or column whose sum is strictly negative and negate
each number in it. We will prove that repeating this process must terminate
when the sums of the numbers in each row and column are all non-negative.
Note that if we negate the numbers in such a row or column, then the sum
of all elements in the matrix strictly increases. However, there are at most
2m×n possible sums of all the elements in the matrix, one for every possible
choice of signs for the individual elements. Since this is ﬁnite, the process
must terminate, in which case the sums of the numbers in each row and
column are all non-negative.
2. The problem is trivially true if there exists a column which contains the same
number N times. In that case, we can simply delete this column and the rows
of the resulting matrix are still pairwise distinct.
Now suppose that every column contains at least two distinct numbers. Let
f (k) denote the number of distinct rows in the matrix formed by taking the
leftmost k columns. Clearly, f is non-decreasing, f (1) ≥ 2 and f (N ) = N .
Therefore, there must exist some 1 < M ≤ N for which f (M − 1) = f (M ).
We claim that if the M th column is removed, then the rows of the resulting
matrix are still pairwise distinct.
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To prove this claim, suppose that g(a, b) is the index of the leftmost column
for which rows a and b have distinct entries. Since f (M − 1) = f (M ), we
cannot have g(a, b) = M . Since a and b are arbitrary, it follows that the rows
of the resulting matrix are still pairwise distinct.
3. Consider the monic polynomial of degree 100
P (x) = −1 +

100


(x + ai ).

i=1

We are given that P (bj ) = 0 for 1 ≤ j ≤ 100, so b1 , b2 , . . . , b100 must be the
distinct roots of P (x). Thus, we have the equality
P (x) =

100


(x − bj ),

j=1

and the product of the numbers along row k is
100

j=1

(ak + bj ) =

100

j=1

(−ak − bj ) = P (−ak ) = −1 +

100


(−ak + ai ) = −1.

i=1

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.

Christine O’Keefe∗

Gazette: What led you to become a mathematician?
O’Keefe: Well, I was interested in everything at school — particularly languages —
but maths really kept me interested because of the problem-solving aspect. It
seemed to me that a lot of subjects involved learning as much as I possibly could,
and then just writing it out in an exam. In maths, I was presented with something
that I had potentially never seen before, and then I would need to ﬁgure out how
to solve it on the spot. I particularly remember solving related rates questions in
matriculation — ﬁguring out how to do it was always really satisfying.
I actually enrolled in medicine at the University of Adelaide. It was only in the
last couple of weeks before university started that I changed my mind and decided
to do maths instead. My elder sister was doing medicine, and that’s actually part
of the reason that I changed. I watched her just reading enormous text books
trying to remember as much as possible, and I thought, ‘Well, what’s the fun in
that?’
Gazette: Was changing from medicine to mathematics a big decision to make,
particularly at the last moment?
O’Keefe: It certainly was. Everyone told me that if I wasn’t sure, I should start
in medicine, because it’s easier to get out than to get in. Eventually, I went to
the admissions oﬃce, and I walked up to the counter with my little piece of paper
and I said ‘I want to change my enrolment’ and they said ‘No need. It’s right.
You start medicine in two weeks. See you later’. And I said ‘No, no. I want to
change my enrolment. I want to do mathematics’. There were some people sitting
in the room waiting, and one of them said ‘You’re nuts! I’d give my right arm to
do medicine’. So I even had to ignore random people sitting in the waiting room!
That was an interesting experience.
Gazette: Which areas of mathematics do you currently work in?
O’Keefe: I work in privacy technologies. My ﬁrst consultancy project when I
joined CSIRO was with the Department of Health and Ageing in 2000. I looked
at consent for the transfer of electronic health records, and that’s when I got really interested in the whole area of consent and privacy, what you could do with
technology to augment the policy, and the legislative side of privacy. Often, it was
putting together building blocks that I knew something about. I already knew
about encryption and various cryptographic techniques, and privacy technologies

∗ CSIRO Mathematics, Informatics and Statistics, GPO Box 664, Canberra, ACT 2601.
Christine.O’Keefe@csiro.au

E-mail:
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are often built on those. It was early days for research in privacy technologies in
Australia, and it’s still quite a small community, which I think is good.
Before joining CSIRO, my main research focus was ﬁnite geometry, which included drawing on techniques from geometry, algebra and combinatorics. I got
interested in some areas of information security that relied heavily on geometrical
techniques — secret-sharing schemes — which are all about sharing a key amongst
a number of users, so that they have to collaborate to access information. While I
don’t directly use ﬁnite geometry now, I do use some of the things that I learned
when I was in the cryptographic community. So that provided a stepping stone
from my previous research ﬁeld into the new one.
Gazette: Why did you choose this career path over a perhaps more traditional
academic path?
O’Keefe: I guess there were a number of reasons. I had a QEII Fellowship while
at the University of Adelaide and during that time I started to think that I’d like
to try something else for a while. I did a couple of consulting jobs; one was to do
with tracking anodes through a smelter — the Portland aluminium smelter — and
I got a real kick out of doing something that people actually used. Also, it seemed
to me that academia was going into a pretty diﬃcult time; maths departments
were diminishing, and it was looking like it would be a hard place to be for a
few years. Those two things came together, and I decided that I’d have a go at
something else. I started an MBA, and I started spending time in the telecommunications consultancy group. Then I noticed a job advert — CSIRO were looking
for a mathematician — and I applied for that. It’s actually a funny story. The
applications had closed and I met none of the selection criteria. But I rang them
to ask if they’d still accept an application, and they said yes, so I applied. I didn’t
get the job I applied for, but they made a new one for me.
Gazette: What is the best career advice you’ve ever received?
O’Keefe: I think it was to go ahead and make that call to CSIRO and ask them
if they would be able to consider a late application from me.
Gazette: It’s interesting how something that seems so insigniﬁcant has made a big
diﬀerence in your life.
O’Keefe: Yes. It’s hard to know what I would have done otherwise. I was thinking
that as a pure mathematician, I was good at thinking deep thoughts, but how was
I going to convince anyone that I could do anything else? It was Bill Henderson,
who many readers will remember from the University of Adelaide, who said ‘Go
on. Just ring them and ask them.’
Gazette: Did it seem like a momentous decision to make?
O’Keefe: Yes, it did. It was quite scary to leave academia, which was the only real
job I’d ever had, and take a step outside that and change research area. That’s a
big thing, because suddenly everything I knew was irrelevant — all of the journals
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I knew weren’t relevant anymore, along with my network of contacts. It was a
challenge to start again in a new area. Probably the hardest time was during the
ﬁrst international conference on ﬁnite geometry after I’d left the ﬁeld. I didn’t go
but all my buddies were there. I missed it then.
Gazette: Did you get to a point along that new path where you thought you’d made
the wrong choice and wanted to return to academia?
O’Keefe: No, never. In fact, I’ve often thought I should have gone sooner. I had
a lovely time in academia and a really good career there, so I don’t really mean
that. But I do love CSIRO. It’s a good organisation to work in.
Gazette: You’re on numerous boards, councils and advisory committees. How do
you balance research with such a demanding role in leadership and administration?
O’Keefe: It’s quite tough, actually. I ﬁnd that I have to give research the same
priority as the other things, and remember to do it. For example, this morning
I decided to spend a couple of hours revising a paper before I turned to other
matters. I need to make research a priority, and leave the administrative tasks
and so on until later in the afternoon.
Gazette: Do you think you’re a very career-driven person? Have you actively
sought out opportunities?
O’Keefe: It has largely just happened along the way. People have come and said
to me things like, ‘Do you want to set up this group?’, ‘Do you want to lead this
group?’, ‘Do you want to lead this project?’. The recent work I’ve done with
the Population Health Research Network, establishing a Centre for Data Linkage,
was essentially from an invitation to get involved. People come and ask me to do
stuﬀ quite often, which is nice. Like everyone, I like to feel that I’m making a
contribution and a diﬀerence, rather than being very ambitious.
Gazette: How did you feel about winning the AustMS Medal in 2000?
O’Keefe: It was absolutely a delight; wonderful! I felt it was a great honour. I
remember when I got the call — it was fabulous; quite a surprise, and to share
it with Mathai Varghese, who was also at the University of Adelaide was really
nice too. It was actually quite interesting, because the day that the medal was
presented was the day after my 40th birthday — you know you have to be nominated before you’re 40 — and I had organised to have a birthday party on the
Saturday night. I’d hired a hall and invited a hundred people. I thought that the
presentation would be on the Monday, but the presentation was going to be in
Brisbane at 10 o’clock on Sunday, the next morning! I did manage to get there.
I’d had no sleep, having ﬁnished the party at about 3 am. I caught the plane to
Brisbane at 5:30, walked in slightly late and then gave a talk about my work.
Gazette: As the ﬁrst woman to win the AustMS Medal in its then over 20-year history, you were featured on the National Pioneer Women’s Hall of Fame Signature
Quilt, ‘A Patchwork of Empowerment’. What do you think about that?
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O’Keefe: I think it’s fantastic. I was contacted by the then Oﬃce of the Status
of Women in the Australian Government Department of the Prime Minister and
Cabinet. When the AustMS medal was announced they did make a bit of the fact
that I was the ﬁrst woman ever to have won it. The signature quilt at the National Pioneer Women’s Hall of Fame was intended to celebrate ﬁrsts for women,
so they were looking for women who were ﬁrst to do something in their ﬁeld. I
got this lovely letter asking me if I’d like to have a patch on the quilt. They’d got
a gorgeous little piece of fabric, with rulers and compasses and protractors — it
had all these little geometrical instruments on it; I don’t know how they found
it — and they also sent a small calico square to sign. The quilt is quite big. My
parents have been to see it but I haven’t, so I’ll have to go and visit it one day.
So I tell people that I’ve been quilted! It is a great honour.
Gazette: Is there a particular highlight of your career so far or achievement that
you are proud of ?
O’Keefe: The thing that just came to mind is one of my students, who went on to
become one of the most highly respected researchers in his ﬁeld. While I don’t feel
that I can take much credit for his success, the fact that he went on and became
a great success is fabulous. Also, I suppose that changing research area and being
brave enough to leave one thing behind and start again on something else is an
achievement. That’s something that not everybody gets the opportunity to do, or
can see it through.
Gazette: You seem to have a very busy professional life. Do you do anything to
relax?
O’Keefe: Of course! I do a lot of outdoors activities. I go skiing in the winter. I bush walk and I do a bit of orienteering and rogaining. I’m training for a
half-marathon at the moment. I also sing in a choir — we’ll be singing Mozart’s
Requiem in a month.
Gazette: What advice do you have for people considering moving out of academia
into places like CSIRO?
O’Keefe: Give it a go if you’re interested. The main thing is to do what calls to
you, because that’s where you’ll ﬁnd the most fulﬁlment.
Dr Christine M. O’Keefe was awarded a PhD in pure mathematics from the University of Adelaide in 1988, and gained an
MBA from the Australian National University in 2008. Christine is currently strategic Operations Director for the CSIRO
Preventative Health National Research Flagship, a multidisciplinary research team of more than 100 scientists working on
improving health and wellbeing through early detection and
prevention. She was awarded the Australian Mathematical Society Medal 2000 for distinguished research in the Mathematical Sciences and the Hall Medal of the Institute for Combinatorics and its Applications 1996 for outstanding contributions
to the ﬁeld.

Australian Academy of Science Fellows

Seventeen of Australia’s leading scientists were honoured on 24 March by election
to the Australian Academy of Science1 . Among the new fellows are two members of the Australian Mathematical Society, Vladimir Bazhanov (The Australian
National University) and Jonathan Borwein (University of Newcastle).
Professor Vladimir Victorovich Bazhanov FAA ‘distinguished for his work on theoretical physics in the ﬁeld of
solvable models in statistical mechanics and ﬁeld theory’.
Vladimir Bazhanov is a professor of theoretical physics
in the Research School of Physics and Engineering and
the Mathematical Sciences Institute at the Australian
National University. He obtained an MSc in Physics in
1974 from the Moscow State University and, in 1979, a
PhD in Theoretical and Mathematical Physics from the
Institute for High Energy Physics (IHEP), Protvino —
Russia’s largest particle accelerator centre. He continued
to work at the IHEP as a senior research scientist specialising in quantum electrodynamics, quantum ﬁeld theory and statistical mechanics. In 1990 he moved to
Australia and joined the School of Mathematical Sciences and later, the Research
School of Physics and Engineering at the ANU. He was Head of Department of
Theoretical Physics at the ANU from 2001 to 2005 and held numerous visiting
professor positions at overseas universities. He has made pioneering contributions
in the ﬁeld of exactly solvable models of quantum ﬁeld theory and statistical
mechanics.
Professor Jonathan Michael Borwein FAA ‘distinguished
for his work in experimental mathematics in a number
of disciplines including optimisation, number theory and
computation theory.’
Jonathan Borwein is Laureate Professor in the School of
Mathematical and Physical Sciences at the University of
Newcastle. He directs the Priority Research Centre for
Computer Assisted Research Mathematics and its Applications (CARMA). Earlier awards include an honorary
degree from Limoges (1999), and Fellowships of the Royal
1 See

www.science.org.au/news/media/25march2010.html
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Society of Canada (1994) and the American Association for the Advancement of
Science (2002). He has previously worked at Waterloo, Simon Fraser, Dalhousie
and Carnegie-Mellon Universities. Jon is recognised as a leading expert in optimisation theory and experimental mathematics, and has done breakthrough research
in computational number theory. Highly regarded as a spoken and written expositor, Jon’s interests span pure mathematics (classical and functional analysis),
applied mathematics (optimisation and nonlinear analysis), computational mathematics (numerical and computational analysis), and high-performance computing.
He has authored 350 research articles and a dozen books (recently several on Experimental Mathematics, on Variational Analysis, and Convex Functions).
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The Felix Klein Award for 2009 1
International Commission on Mathematical Instruction

It is with great pleasure that the International Commission on Mathematical Instruction (ICMI) Awards Committee hereby announces that the Felix Klein Medal
for 2009 is given to IAS Distinguished Professor and Professor Emerita Gilah
C. Leder, La Trobe University, Bundoora, Victoria, Australia, in recognition of
her more than 30 years of sustained, consistent, and outstanding lifetime achievements in mathematics education research and development.
With a background as a highly recognised secondary
teacher of mathematics, Gilah Leder moved, through
a number of steps, into research in mathematics education, with a particular emphasis — from the very beginning of her research career — on gender success and
equity in mathematics education, but also more broadly
on students’ aﬀects, attitudes, beliefs, and self-concepts
in relation to mathematics education, at educational
levels ranging from school to university. To a very high
degree her work has contributed to shaping these areas
Professor Gilah C. Leder
and made a seminal impact on all subsequent research.
Moreover, Gilah Leder has done signiﬁcant work with regard to assessment in
mathematics education, mathematically able students, research methodology, supervision of graduate students, and teacher education. A characteristic feature of
Gilah Leder’s work — published in almost 200 scholarly publications — is its application of perspectives and theories from sociology and psychology along with
mathematical perspectives.
Gilah Leder’s achievements include a remarkable amount of work for national, regional, and international mathematics education communities in a leadership role,
as well as a committee or board member, an editorial board member for several
journals and book series, as a mentor and supervisor of graduate students, as a
visiting scholar in several countries, and as an invited key-note speaker at numerous conferences in all continents. Gilah Leder’s ﬁrst degree was a B.A. (Hons) in
mathematics earned at the University of Adelaide, South Australia, (1963), where
she also earned a Dip. Ed. (1965). She then moved to Monash University, Victoria, to do a M.Ed. (1973), and later on a Ph.D. (1979) on fear of success and
sex diﬀerences in participation and performance in mathematics. Prior to that,
she was a high-school teacher in South Australia and Victoria (1963–1965), and
then a research assistant, part-time lecturer, and tutor at Monash University. She
served as a Lecturer (1978–1982), a Senior Lecturer (1982–1987), and an Associate Professor of Education (1988–1993) at Monash University, before taking up,
1 Reprinted

with permission.
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in 1994, a position as full Professor at the Graduate School of Education at La
Trobe University, Victoria, where she remained until her retirement. During the
years 2000–2007 she also served as Director of the Institute for Advanced Study
and Director of Graduate Studies at La Trobe University. Having retired formally
in 2007, Gilah Leder is currently an IAS Distinguished Professor and Professor
Emerita at La Trobe, as well as an Adjunct Professor at Monash University.
Gilah Leder has received several honours and awards. She was President of the
Mathematics Education Research Group of Australasia (MERGA), 1994–1998, of
which she was awarded a Life Membership in 2002, President of the International
Group for the Psychology of Mathematics Education (PME), 1999–2001, and a
member of the Executive Committee of the ICMI, 1995–2002. In 2001, she was
elected Fellow of the Academy of the Social Sciences in Australia. She was a Guest
Professor in Sweden 2002–2004. Her biography is included in Notable Women in
Mathematics 2 . Gilah Leder has had numerous editorial roles in ﬁrst rank national
and international journals and book series.
Another characteristic feature of Gilah Leder’s work is her close collaboration with
other researchers in several countries. In particular, she is renowned for her highly
signiﬁcant supervision and mentoring of young researchers. Thus she was named
‘Supervisor of the Year’ at Monash University in 1993 and supervisor of the ‘2002
Exemplary Doctoral Thesis’ at La Trobe University. She has supervised more than
60 research students, many of whom have earned international renown.
It is, of course, impossible to mention more than a few of Gilah Leder’s publications, many of which are highly recognised internationally. Suﬃce it to mention
the following books that she has (co-)edited, Assessment and Learning of Mathematics (1992), Mathematics and Gender (with Elizabeth Fennema) (1990), Beliefs:
A Hidden Variable in Mathematics? (with Erkki Pehkonen and Günter Törner)
(2002), and Aﬀect and Mathematics Education (with Peter Grootenboer), special issue of MERJ (2005). She is also the author of prominent state-of the-art
chapters and papers in special issues of journals (including Educational Studies
in Mathematics and ZDM) and handbooks (including Handbook on Research on
Mathematics Teaching and Learning).
In summary, Gilah C. Leder is an eminently worthy recipient of the Felix Klein
Medal 2009.

2 Morrow, C. and Perl, T. (eds) (1998). Notable Women in Mathematics. Greedwood Press,
Westport, CT.
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53rd Annual Meeting
of the Australian Mathematical Society
Regina Burachik∗ , Vladimir Ejov∗ , Yalçin Kaya∗ and Lesley Ward∗

The 53rd Annual Meeting of the Australian Mathematical Society (AustMS) was
held between 28 September and 1 October 2009 at the City West Campus of the
University of South Australia, in Adelaide. The meeting hosted 12 plenary speakers, including the 2006 Fields Medallist Terence Tao, and 280 contributed talks
from Australia and around the world in 24 special sessions and one general session.
More than 350 participants, including secondary-school teachers, enjoyed the scientiﬁc and social program. For the ﬁrst time, the meeting featured an Early Career
Researchers Workshop, which attracted around 80 participants. The Education
Afternoon, another highlight of the meeting, oﬀered talks and a panel discussion
aimed at secondary-school teachers and other participants who are interested in
the teaching of mathematics in secondary schools.

A public lecture, entitled ‘Structure and randomness in the prime numbers’, was given by Terence Tao. The lecture was very well attended,
in particular by secondary-school teachers and
students. The public lecture and the plenary
talks were recorded, and can be accessed at
www.unisa.edu.au/austms2009/.

Photo: Angela Suckling, Haute Photography

The recipients of the 2009 AustMS Medal, awarded
during the meeting, were Dr Stephen Lack, School
of Computing and Mathematics, University of
Western Sydney, for his work in category theory
and its applications, and Dr Ian Wanless, School of
Mathematical Sciences, Monash University, for his
results in Latin squares, combinatorial permanents
and graph theory1 .

Terence Tao

The Early Career Researchers Workshop was held
prior to the start of the meeting, at Mt Lofty House on Sunday 27 September.
The workshop consisted of short research presentations by leading early career
researchers, advice presentations on various aspects of mathematical careers in
academia and industry by more senior mathematicians, and plenty of time for
discussion.
The Education Afternoon was especially designed for teachers and prospective
mathematics teachers. Other conference attendees also participated in the event,
∗ School
1 See

of Mathematics and Statistics, University of South Australia, Mawson Lakes, SA 5095.

www.austms.org.au/Publ/Gazette/2010/Mar10/CommsAustMSmedal.pdf for full citations
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which featured non-technical talks as well as a panel discussion ‘The Future is
Mathematics’. The afternoon was followed by a special reception for teachers just
before the public lecture.

Photo: Angela Suckling, Haute Photography

The topic for discussion in this year’s women’s lunch was ‘No! When to use the
two letter word’. Further discussions included the impostor syndrome, and mentoring — the beneﬁts of mentoring relationships and types of mentors (such as
research, teaching, career, work/life balance).
The student reception was an opportunity
for PhD students from all around Australia
and overseas to meet and enjoy socialising
with pizza and drinks. The possibility of
electing a Student Observer for the AustMS
Council was also discussed at the reception.
A raﬄe was held, with six signed copies of
The Computer as Crucible: An Introduction
to Experimental Mathematics by Jonathan
Borwein and Keith Devlin as prizes.
The B.H. Neumann prize for the best student talk this year was won by Samuel
Cohen for his talk entitled ‘Dynamic risk
measures and nonlinear expectations with
Markov chain noise’. Sam’s prize was presented by AustMS President Nalini Joshi at
the meeting dinner.

The meeting dinner was held at the National
Wine Centre on 30 September. Wine, food and a band was followed by dancing by
the participants. See symomega.wordpress.com/2009/10/02/austms-conference/
for further comments.
The sponsors of the meeting included the Australian Mathematical Society, the
Australian Mathematical Sciences Institute (AMSI), the Clay Mathematics Institute, the International Centre of Excellence for Education in Mathematics (ICEEM), the Defence Science and Technology Organisation, the Mathematical Association of South Australia (MASA), Cambridge University Press, Ceanet, Cengage
Learning, Routledge Taylor and Francis Group, and John Wiley and Sons. Within
the University of South Australia, the conference was supported by further funds
from the School of Mathematics and Statistics, the Vice-Chancellor’s Oﬃce, the
Division of Information Technology Engineering and the Environment, and the
Institute of Sustainable Systems and Technologies.
We warmly thank the many people who helped to make the conference successful.
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Report on NSW ANZIAM 2009
G. Cox∗ and M.I. Nelson∗ ∗∗
During 2009, the main activity of NSW ANZIAM was the joint NSW/ACT minimeeting. This was held at the Coachhouse Marina Resort, Batemans Bay, on Friday 4 December and Saturday 5 December. The organising committee for the minimeeting comprised Dr M.I. Nelson (UoW) and Dr H.S. Sidhu (UNSW@ADFA).
The registration fees charged were: student member of ANZIAM $20; members
of ANZIAM: $25; former Chairs of ANZIAM: $20; accompanying person: $30;
everyone else: $50.
The registration fee covered the hire of the facilities, afternoon tea (Friday), conference meal (a buﬀet) and morning tea (Saturday).

Thirteen delegates from NSW (UoW 12, misc 1) and 10 from the ACT (UNSW@
ADFA 5, CSIRO 1, ANU 3, Geosciences Australia 1) attended the meeting. There
were 18 talks, including 13 from students. It was recognised at the meeting that
the standard of student talks was very high. The prize for the best student talk
was given to Mr Alex Badran, an honours student from UoW. This is the second
time that Alex has won the prize. Mr Ahmed Msmali (UoW) and Mr Thiansiri
Luangwilai (UNSW@ADFA) were highly commended for their talks. Alex received
$200 (cash). All three will also receive certiﬁcates.
The assessment panel for the best student talk comprised Dr Bob Anderssen (CSIRO),
Professor Brian Gray and Mr Jonathan Griﬃn (Geosciences Australia).
The Coachhouse Marina Resort was an excellent venue with very friendly staﬀ
who went out of their way to help organise the meeting at very short notice.
∗ School of Mathematics and Applied Statistics, University of Wollongong, Northﬁelds Avenue,
Wollongong, NSW 2522.
∗∗ E-mail:

mnelson@uow.edu.au
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Mathematics Olympiads: Good Problems Appeal
Hans Lausch∗

About once in three years the Senior Problems Committee of the Australian Mathematical Olympiad Committee (AMOC) turns to our mathematical community
with an appeal for problem donations that can be used in national, regional and
international senior secondary school mathematics competitions. The latest appeal [2] provided examples of competition problems that had been set for various
contests in Australia and in the Asia-Paciﬁc region between 2004 and early 2007.
The present article is to repeat this exercise with problems from competitions held
between 2008 and early 2010. Problems chosen for these competitions are from
‘pre-calculus’ areas such as geometry (with a strong preference for ‘Euclidean’
geometry), number theory, algebra and combinatorics.
1. The AMOC Senior Contest is held in August of each year. About 100 students,
most of them in Year 11, are given ﬁve problems and four hours to solve them.
The following problem, Question 2 of the 2008 contest, turned out to be relatively
easy:
Let ABC be an acute-angled triangle, and let D be the point on AB (extended if necessary) such that AB and CD are perpendicular. Further, let
tA and tB be the tangents to the circumcircle of ABC through A and B,
respectively, and let E and F be the points on tA and tB , respectively, such
that CE is perpendicular to tA and CF is perpendicular to tB . Prove that
CD/CE = CF/CD.

2. The Australian Mathematical Olympiad (AMO) is a two-day event in February
with about 100 participants. On each day, students are given a four-hour paper
containing four problems. The following three problems from this competition
had a ‘ﬁltering’ eﬀect in as much as they turned out to be not too easy for most
students while the majority of our top contestants encountered minor diﬃculties.
Question 7 of the 2008 contest, proposed by Bolis Basit, Melbourne:
Let A1 A2 A3 and B1 B2 B3 be triangles. If p = A1 A2 + A2 A3 + A3 A1 + B1 B2 +
B2 B3 + B3 B1 and q = A1 B1 + A1 B2 + A1 B3 + A2 B1 + A2 B2 + A2 B3 + A3 B1 +
A3 B2 + A3 B3 , prove that 3p ≤ 4q.

Question 7 of the 2009 contest, proposed by Angelo Di Pasquale, Melbourne:
Let I be the incentre of a triangle ABC in which AC = BC. Let Γ be the
circle passing through A, I and B. Suppose Γ intersects the line AC at A
and X and intersects the line BC at B and Y . Show that AX = BY .
∗ School of Mathematical Sciences, Monash University, VIC 3800.
Email: hans.lausch@sci.monash.edu.au
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Question 6 of the 2010 contest, proposed by Joseph Kupka, Melbourne:
Prove that



√
√
√
√
3
3
3
3
3
3
6 + 845 + 325 + 6 + 847 + 539


√
√
√
√
3
3
3
3
3
3
= 4 + 245 + 175 + 8 + 1859 + 1573 .

3. Question 7, proposed by Ian Wanless, Melbourne, turned out to be really hard
for contestants at the 2010 AMO and contributed much to the selection of students
that are to represent Australia at the international level:
Let a, b, c, d be integers satisfying 0 < a < b < c < d < 2010. Prove that there
exists an integer e satisfying: (i) 0 < e < 2010, (ii) e is a divisor of 2010, and
(iii) no two of a, b, c, d give the same remainder when divided by e.

4. The Asian Paciﬁc Mathematics Olympiad (APMO) takes place in March. The
contest is a four-hour event with ﬁve problems to be solved. About 30 countries
now take part in the APMO. Usually, 25 to 30 Australian students are invited
to participate in this competition. Considered hardest on the 2009 APMO paper
by the APMO Problems Committee, which includes mathematicians from three
diﬀerent countries, was this problem submitted by Ivan Guo, Sydney:
Larry and Rob are two robots travelling in a car from Argovia to Zillis. Both
robots have control over the steering and steer according to the following algorithm. Larry makes a 90◦ left turn after every l kilometres and Rob makes
a 90◦ right turn after every r kilometres driving from the start, where l and
r are relatively prime positive integers. In the event of both turns occurring
simultaneously, the car will keep going without changing direction. Assume
that the ground is ﬂat and that the car can move in any direction. Let the car
start from Argovia facing towards Zillis. For which choices of the pair (l, r)
is the car guaranteed to reach Zillis, regardless of how far it is from Argovia?

5. The International Mathematical Olympiad (IMO), initiated in 1959 with eight
and now attended by more than 100 countries, is the top secondary-school competition globally.
Question 1 of the 2009 contest, deemed ‘easy’ by the international jury, had been
submitted to the AMOC Senior Problems Committee by Ross Atkins, Canberra,
went through several formulations and appeared on the IMO paper in the following
form:
Let n be a positive integer and let a1 , . . . , ak (k ≥ 2) be distinct integers in
the set {1, . . . , n} such that n divides ai (ai+1 − 1) for i = 1, . . . , k − 1. Prove
that n does not divide ak (a1 − 1).

The complete set of AMO problems and solutions covering the period 1979–1995
can be looked up in [4], whereas the problems and solutions of all APMOs between
1989 and 2000 have appeared in [3]. Furthermore, the problems, including solutions and statistics, of each year’s AMOC Senior Contest, the AMO, the APMO,
the International Mathematical Olympiad and some intermediate secondary school
mathematics competitions are available in the AMOC’s year books ([1]).
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Please let me have your problem donation(s). As always, credit to the donor of
successful problems will be given in [1].

References
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Industrial Mathematics: ‘On the Crest of a Wave’
Graeme Wake∗

The quote above comes from Professor John Ockendon FRS, Founding Director
of the Oxford Centre for Collaborative Applied Mathematics (OCCAM) which
was formally launched in mid-2009, having earlier received major support from
Saudi Arabian based funders (King Abdullah University of Science and Technology). John made this very apt statement in his opening remarks at the European
Conference in Industrial and Applied Mathematics in London in 2008.
The recent growth of activity in industrial mathematics (and statistics) world-wide
is really remarkable, with a wide variety of degree programs, study groups, consulting frameworks and the like in existence. These activities frequently overlap
and are adapted to take on board the local circumstances. Europe and North
America clearly lead in terms of the scale of activity, but there are ﬂourishing and
developing activities here and in our South-East and Northern Asian neighbours.
Our own ANZIAM Mathematics-in-Industry Study Group (MISG) continues to
ﬂourish and moves around the region at about three-yearly intervals. In 2010 it
moved from the University of Wollongong to RMIT University in Melbourne. The
very successful 2010 MISG was held in early February under a team ably led by
Associate Professor John Shepherd of RMIT.
You may ask ‘Why is this happening now?’ Perhaps it is another timely thrust
towards applications driven by the demands of technology, often encouraged by
governments who see this as a key underpinning framework for advancement in a
highly technical world. Whatever it is, there are a lot of opportunities for us in
our own contexts.
Over 2007–2009 the Global Science Forum (GSF) of the Organisation for Economic
Cooperative Development (OECD) conducted a major review of industrial mathematics world-wide. Both Australia and New Zealand are, of course, member
countries of the OECD. The ﬁrst report followed a year after an initial gathering was held in Germany in early 2007 (which was attended by Professor Tim
Marchant from the University of Wollongong).
The OECD report is an excellent overview document. It makes the point that industrial innovation is increasingly based on the results and techniques of scientiﬁc
research, and that this research is both underpinned and driven by mathematics.

∗ Institute of Information and Mathematical Sciences, Massey University, Auckland, Albany, Private Bag 102 904, North Shore Mail Centre, New Zealand.
Email: g.c.wake@massey.ac.nz
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This is justiﬁed by the initial presentations at the 2007 conference. The report
goes on to say that:
Given the increasingly intimate connection between innovation, science and
mathematics, it is natural to inquire whether the interface between all these
three activities is functioning in an optimal way

and, I add, how they can be improved.
The report concludes that, while many industrial problems have a signiﬁcant mathematical component and the intellectual challenges they pose often fall within
topical areas of current research in the mathematical sciences, industrial problems
also often extend well beyond the ‘envelope of classical topics in mathematics’. I
note that generally ‘industry’ should be interpreted broadly and extends into the
biological, medical, agricultural, social, and ﬁnancial areas, as well as the traditional areas of engineering and the physical sciences. It is noted that increasingly
stronger links between mathematics and industry will be ‘both beneﬁcial to the
partners and to national economies’. These links will inspire new mathematics
and enhance the competitive advantage of companies. There are speciﬁc recommendations made under the headings:
• Mathematics for Industrial Innovation — options canvassed include the creation of Interdisciplinary Research Centres, special positions in industrial
mathematics, the scheduling of workshops (like our ANZIAM Study Group),
and specialist workshops to highlight novel mathematical techniques relevant
for industry.
• Education and Training — a revision of the traditional curriculum, both in
content and approach, including provision of opportunities for secondary
school teachers to engage in academic–industrial interactions.
• Interface between Mathematics and Industry — the formation of ‘joint teams’,
positions for ‘translators’, web access for information about problems, methods, solutions, centres of excellence and available expertise, with networks of
experts across institutional boundaries and the sharing of things like model
agreements on intellectual property rights.
• Academic Infrastructure — to be changed to support interdisciplinary activities, rewards to be made for faculty involvement in outreach activities, the
creation of faculty positions for researchers from industry (which would provide much-needed role models for students), and the maintenance of quality
control of industrial mathematics projects.
• Industry Infrastructure — the need for the availability of positions in industry
for qualiﬁed researchers (notwithstanding the diﬀerent perspectives industry
and researchers have in regard to the timescales involved), the willingness of
industries to participate in workshop activities and the like, and the provision
of industry support for the enhancement of mathematics in industry.
• National and International Coordination — this is happening, but a more
collaborative (and less competitive) approach is needed to maintain critical
mass, the sharing of expertise, and lessening of the wasteful duplication of
eﬀort.
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This is a small overview of the whole report which can be found on the OECD
website (see [1]).
It is acknowledged that Australia and New Zealand (through AMSI, ANZIAM,
CSIRO, and elsewhere) have made some steps in this direction but much more
should and could be done.
Following the publication of this ﬁrst report, the GSF formed an ‘Experts’ Working
Group’ to review and report on the various mechanisms used to further activities
in Industrial Mathematics around the world. The purpose of this was to provide
a blueprint that groups interested in proceeding could follow. I was privileged
to represent Australia and New Zealand on this small working party, thanks to
a nomination by Australia. This second report looks across the countries of the
OECD and gives representative descriptions of activities along the lines of those
advocated in the ﬁrst report. It does not pretend to be comprehensive and was
of course dependent on input from the ‘small’ committee (of 22 people) from all
around the world. But it is heartening to see that we are in fact moderately active in this important area in spite of the rather limited collaboration between
institutions. I was particularly involved in advocating the need for ‘publicity’ on
how it works in practice and the need for industrial leaders to become educated
in the whole process (see Section II.7 of the second report [2]). This short article
represents in part my reporting back to the community. For the report of the
Experts’ Group see [2]. It is an evolving document and is updated regularly as
new activities are reported.
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Vacation students enjoy a Big Day In
Sarah Wood∗

After humble beginnings in 1997, the CSIRO Big Day In has grown, with 101
undergraduate students attending this year from the Divisions of Mathematics Informatics and Statistics (CMIS) (16), Materials Science and Engineering (16), ICT
Centre (52) and the Australian Mathematical Sciences Institute (17). We even had
two student presenters from CSIRO Astronomy and Space Science (CASS) this
year.
Over two packed days on 11 and 12 February, the vacation students came together
in Sydney at Macquarie University to present the results of their summer’s work.

The 2009/2010 cohort of CMIS vacation students.

The CMIS vacation students covered a range of interesting project topics this year
including:
• Automating high resolution, multiview, multi-spectral digital image capture
of insects
• Abundance estimation of marine projected species (birds, snakes and turtles)
from limited data
• High performance computing for gemstone image analysis
• Early detection of spatio-temporal disease outbreaks
• Ultra jamming in grains
• Approximation algorithms for scheduling problems in bulk materials supply
chain
∗ CSIRO Mathematics, Informatics and Statistics, Macquarie University Campus, North Ryde,
NSW 2113. E-mail: Sarah.Wood@csiro.au
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• Spontaneous segregation in granular mixtures
• Using smooth particle hydrodynamics to model human skeletal interactions
• Statistical genetics for MAGIC wheat crosses.
The wonderful Chris Krishna-Pillay (CSIRO Education) was the MC once again,
providing comic relief throughout the program. CSIRO Mathematics, Informatics
and Statistics Chief Louise Ryan opened the event with Ian Oppermann (new
CSIRO ICT Centre Director), followed by talks from Elizabeth Dennis (CSIRO
Fellow) and John O’Sullivan (Research Engineer and inventor of Wi-Fi) about
their remarkable achievements. The Science Career Panel included the former
CSIRO Chief Murray Cameron, whose theme was the great social life a science
career has produced, in the name of potential collaborations of course!
The students, having attended some presentation skills training in January, gave
excellent talks on the projects they had worked on over the summer. The ICT
Centre even set up a mobile-phone voting system ‘Voteapedia’ for the best presentation.
The comedy debate topic this year was that ‘Australia would be better oﬀ if it were
run by scientists’. The aﬃrmative team were strong, consisting of CMIS research
scientists Emma Huang, Paul Jackway and Geoﬀ Prince (AMSI Director), however
the crazy wigs and white coats of the negative team, as well as their reference to
both Margaret Thatcher (ex-chemist) and Stephen Fielding (ex-engineer), seemed
to be enough to sway the ‘clapometer’ voting system.

Paul Jackway and Marnie Lamprecht working on an automated system for imaging insects.

This year, ten specially selected vacation students were also given the opportunity
to take part in media training with CSIRO communication staﬀ. Some even had
a chance to put their new-found skills straight into action. CMIS student Marnie
Lamprecht was interviewed by The Sydney Morning Herald about her project developing an automated insect-imaging device with supervisor Paul Jackway.
Applications for the positions are advertised on the CSIRO careers website in
September each year, so please let your students know. To ﬁnd out more about
the CSIRO vacation students program, visit www.csiro.au/resources/VacationStudents-CMIS.html.
Check out some of the photos of CSIRO vacation students working on their projects
at CSIRO’s facebook page.
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Singularities in Bairstow’s method
A. Sofo∗ and A. Glasson∗ ∗∗

Abstract
It is shown that the nature and location of points at which Bairstow’s method
becomes undeﬁned depend on elementary properties of the polynomial to
which it is applied. Examples are given that illustrate the dynamics of Bairstow’s method when a singularity occurs at a solution point, and a linear convergence rate is proved for polynomials with a repeated irreducible quadratic
factor.

1. Introduction
If the polynomial P (t) with real coeﬃcients is divided by the quadratic t2 − xt − y
with real coeﬃcients x and y, then
P (t) = (t2 − xt − y)Q(t) + tF (x, y) + G(x, y),

(1)

where the coeﬃcients of the quotient polynomial Q(t) also depend on x and y. If
(x, y) = (x∗ , y ∗ ) is a solution of the nonlinear equations
F (x, y) = 0,

G(x, y) = 0

(2)

then t2 − x∗ t − y ∗ is a quadratic factor of P (t). Newton’s method [3] for solving
this system of two equations in two unknowns generates the sequence of points
(xn , yn ), starting with (x0 , y0 ), from
xn+1 = f (xn , yn ),
where

f (x, y)
g(x, y)

yn+1 = g(xn , yn ),

⎛ ∂F (x, y)
 
⎜ ∂x
x
=
−⎜
⎝ ∂G(x, y)
y
∂x

for n = 0, 1, 2, 3, . . . ,

∂F (x, y) ⎞
∂y ⎟
⎟
∂G(x, y) ⎠

−1



F (x, y)

G(x, y)

.

(3)

∂y

In this context the algorithm is referred to as Bairstow’s method for ﬁnding a
quadratic factor of a polynomial, which has proven to be an eﬃcient way to numerically ﬁnd all roots of a real polynomial working only in the reals. It necessarily exhibits the Newton method property of quadratic convergence rate in a
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neighbourhood of (x∗ , y ∗ ) provided the Jacobian matrix in (3) is nonsingular when
evaluated at this solution point. A quadratic convergence rate means the error at
each stage of the iteration is proportional to the square of the previous error. This
is more desirable in numerical calculations than a linear convergence rate when
the error at each stage of the iteration is proportional to the previous error.
In this paper we consider (3) as the two-dimensional dynamical system
   


x
J1 (x, y)
x
1
=
−
,
J(x, y) J2 (x, y)
y
y

(4)

where, omitting the dependence of the functions F and G on the variables x and y,
J(x, y) =

∂F ∂G ∂F ∂G
−
,
∂x ∂y
∂y ∂x

J1 (x, y) = F

J2 (x, y) = G

∂F
∂G
−G
,
∂y
∂y

∂G
∂F
−F
∂x
∂x

and focus on necessary and suﬃcient conditions for a singular Jacobian matrix,
particularly when the singularity occurs at a solution point of (2) which corresponds to a quadratic factor of P (t).

2. Conditions for a singular Jacobian
Using a prime to denote diﬀerentiation with respect to t we obtain from (1)
P  (t) = (t2 − xt − y)Q  (t) + (2t − x)Q(t) + F.

(5)

If
t2 − xt − y = (t − α)(t − β)

then x = α + β and y = −αβ.

Substituting t = α and t = β into (1) and (5) establishes the identities, for β = α,
(α − β)F = P (α) − P (β),
(α − β)Q(α) = P  (α) − F,

(α − β)G = αP (β) − βP (α)
(α − β)Q(β) = F − P  (β).

The Jacobian matrix in (3) is singular when J(x, y) = 0 where, for all α and β,
J(x, y) = Q(α)Q(β)
is a consequence of matrix identities derived by Fiala and Krebsz [1] (this formula
can also be derived for β = α using the identities in Section 4). They prove that
the Jacobian is singular if and only if the quadratic divisor and quotient polynomial in (1) have a common linear or quadratic factor. The following theorems
complement this result by considering the nature of the singularities in diﬀerent
regions of the plane, and where possible relate them to geometric properties of the
graph of the polynomial.
Theorem 1. When x2 + 4y > 0, then β = α are both real, and there are points at
which J(x, y) = 0 if and only if the graph of P (t) has at least one inﬂection point.
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Proof. If J(x, y) = 0 then
P  (α) =

P (α) − P (β)
α−β

or P  (β) =

P (α) − P (β)
.
α−β

Geometrically this requires the chord joining two points, (α, P (α)) and (β, P (β)),
on the graph of P (t), be tangential to the graph at one, or both, of the points.
This is impossible if the graph is concave or convex everywhere in the interval
α ≤ t ≤ β, so there must be at least one point on the graph where the curvature
changes sign.
If the graph of P (t) has an inﬂection point at t = γ and it is the only one in the
interval t1 < t < t2 then we can ﬁnd an α∗ satisfying t1 < α∗ < γ such that the
tangent at (α∗ , P (α∗ )) intersects the graph at (β ∗ , P (β ∗ )) where γ < β ∗ < t2 and
so J(α∗ + β ∗ , −α∗ β ∗ ) = 0. All α satisfying α∗ < α < γ have the same property, with corresponding β = β(α) values satisfying γ < β(α) < β ∗ which gives
J(x, y) = 0 on a curve deﬁned parametrically by (x, y) = (α + β(α), −αβ(α)).
The point (2γ, −γ 2 ) lies on the curve which is continuous at this point. This does
not preclude the tangent intersecting the graph at additional points and applies
to each inﬂection point if there is more than one.

Theorem 2. When x2 + 4y < 0, then β = α, the complex conjugate of α, and
J(α + α, −αα) = 0 if and only if P (t) = (t2 − [α + α]t + αα)2 R(t) + at + b for
some real constants a and b. These points are isolated zeros of J(x, y).
Proof. In this case, if J(x, y) = 0 then Q(α) = Q(α) = 0. Hence
P  (α) = P  (α) = P  (α) = a
and
P (α) − αP  (α) = P (α) − αP  (α) = P (α) − αP  (α) = b,
where a and b are real constants. Now
P (t) = P (α) + (t − α)P  (α) + (t − α)2



1 
(t − α) 
P (α) +
P (α) + · · ·
2!
3!



= b + at + (t − α)2 R1 (t)
and similarly
P (t) = b + at + (t − α)2 R1 (t).
Combining the last two expressions for P (t) we obtain
P (t) = b + at + [(t − α)(t − α)]2 R(t).
Conversely, if P (t) has this latter form then P  (α) = P  (α) and P (α) − αP  (α) =
P (α) − αP  (α). It follows that Q(α) = 0 and J(α + α, −αα) = 0.
If
R1 (t) = (t − α)m−2 p(t − α)
= (t − α)m−2 [p(0) + (t − α)q(t − α)]

for m ≥ 2 and p(0) = 0
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then for complex  = 0,
(α − α +  − )2 Q(α + )


 m−1


m−1

=
m(α − α)p(0) + ( − ) mp() + p () − p() + 
p()


 m


+ (α − α) mq() + p  () − p() +
p()

= m−1 [m(α − α)p(0) + δ()],
where |/| = 1 and lim→0 δ() = 0.
For suﬃciently small || we have |Q(α + )| > 0 and hence there are no other zeros
of J(x, y) in a neighbourhood of (α + α, −αα).

Theorem 3. When x2 + 4y = 0, then β = α is real and J(2α, −α2 ) = 0 if and
only if the graph of P (t) has zero curvature at t = α.
Proof. If β = α then
P (t) = (t − α)2 Q(t) + tF + G,

P  (t) = (t − α)2 Q  (t) + 4(t − α)Q  (t) + 2Q(t),

and
J(2α, −α2 ) = [Q(α)]2 = 14 [P  (α)]2
so that J(2α, −α2 ) = 0 if and only if P  (α) = 0 which is the deﬁnition of zero
curvature of P (t) at t = α. It is a consequence of Theorems 1 and 2 that if the
graph of P (t) has a point of zero curvature at (α, P (α)) which is not an inﬂection
point then (2α, −α2 ) is an isolated zero of J(x, y).

When the polynomial has a repeated linear factor, with multiplicity greater than 2,
or a repeated quadratic factor then a singularity occurs at a solution point and
Bairstow’s method does not converge at a quadratic rate in a neighbourhood of the
solution. The examples of the following section indicate alternatives to a quadratic
convergence rate in these situations.

3. Examples
Numerical experiments with polynomials having a repeated real linear factor suggest the dynamics of Bairstow’s method depends on the parity of the multiplicity
of the factor. While it remains to be proved for the general case, Figures 1 and 2
illustrate this observation by considering the number of iterations required for
convergence to t2 , the unique quadratic factor of P (t) = t3 and P (t) = t4 with
initial x and y values in the interval [−2, 2]. Examples 1 and 2 analyse Bairstow’s
method when applied to these two polynomials, and a similar approach could be
used on higher powers. The third example considers the simplest polynomial with
a repeated irreducible quadratic factor and is a special case of the theorem in the
next section.
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Figure 1. The number of iterations for convergence to (0, 0) when
Bairstow’s method is applied to P (t) = t3 is complicated by the presence
of a curve of singularities and points for which the algorithm diverges.

Figure 2. Convergence to (0, 0) when Bairstow’s
method is applied to P (t) = t4 is a global property.

n
For a given polynomial P (t) = k=0 ak tk the two remainder functions F (x, y)
and G(x, y) may be calculated, see [2], from the formulas
F (x, y) =

n

k=0

ak Fk ,

G(x, y) = a0 + y

n

k=1

ak Fk−1 ,
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where
F0 = 0,

F1 = 1

and Fk = xFk−1 + yFk−2 ,

k = 2, 3, 4, . . .

are the bivariate Fibonacci polynomials.
Example 1 (P (t) = t3 ). The graph of this polynomial, as for other odd powers,
has an inﬂection point at t = 0. The Bairstow dynamical system (4) is
 3
 
x − xy
1
x
= 2
.
(6)
y
2x − y
x2 y
Consistent with Theorem 1, (6) has a curve of singular points passing through
(0, 0). It is convenient to deﬁne B3 (x, y) = (x  , y  ). Then B3 (0, y) = (0, 0) for y = 0
so that convergence occurs in one step. When x = 0 then B3 (x, 0) = (x/2, 0) indicating a linear convergence rate. For any other point where y = zx2 , (6) becomes
B3 (x, y) = (1/(2 − z))(x(1 − z), y) and if y  = z  (x  )2 then z  = z(2 − z)/(z − 1)2 .

There are √
two invariant parabolas,
√ obtained by solving z = z, corresponding to
∗
∗
z1 = (1 − 5)/2 and z2 = (1 + 5)/2. For the former B3 (x, y) ≈ (0.6x, 0.4y) so
that convergence to the origin is linear, but on the latter B3 (x, y) ≈ (−1.6x, 2.6y)
so that Bairstow’s method diverges for an initial point on this parabola regardless
of how close it is to the origin.
Example 2 (P (t) = t4 ). The graph of this polynomial, as for other even powers, has a point of zero curvature which is not an inﬂection point at t = 0. The
Bairstow dynamical system (4) is

 
2x(y 2 + x2 y + x4 )
1
x
=
.
(7)
y
4y 2 + 4x2 y + 3x4 y(2y 2 + 3x2 y + 2x4 )
Consistent with Theorem 3, (7) has an isolated singularity at (0, 0). Deﬁning
B4 (x, y) = (x  , y  ) we have B4 (0, y) = (0, y/2) and B4 (x, 0) = (2x/3, 0). For
points not on the axes y = zx2 , (7) becomes

 

1
2x(z 2 + z + 1)
x
= 2
.
y
4z + 4z + 3 y(2z 2 + 3z + 2)
Elementary methods can be used to prove
√
 
 
y  4 + 2
x  3


 ≤
< 1 for all z,
 x  4 and  y  ≤
8
and hence Bairstow’s method converges to the only solution in a global sense. Further, there are two invariant parabolas corresponding to z1∗ ≈ −0.39 and z2∗ ≈ −1.54
on which convergence occurs at a linear rate.
Example 3 (P (t) = (t2 + 1)2 ). It is convenient to deﬁne y = y + 1 so that the
quadratic factor corresponds to (x, y) = (0, 0) which, consistent with Theorem 2,
is an isolated singularity of the transformed (4),

 
 
x5
x
1
1 x
+
=

2
2
2
4
2 y
2(4x + 4
y + 4x y + 3x ) x4 y + 2x2 y2 + 2x4
y
and the convergence rate in a neighbourhood of the unique solution is again linear.
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4. Linear convergence rate
Diﬀerentiating (1) with respect to x and y, substituting t = α and t = β gives four
equations which, for β = α, solve to
∂F
= Q(α) − Q(β),
∂y

(α − β)

∂F
= αQ(α) − βQ(β),
∂x

(α − β)

∂G
∂G
= αβ[Q(β) − Q(α)], (α − β)
= αQ(β) − βQ(α),
∂x
∂y

(α − β)

and then after some manipulation
(α − β)J1 (x, y) = P (α)Q(β) − P (β)Q(α),
(α − β)J2 (x, y) = αP (β)Q(α) − βP (α)Q(β).
Theorem 4. If the polynomial P (t) has an irreducible quadratic factor t2 − x∗ t −
y ∗ of multiplicity m ≥ 2 then in a neighbourhood of (x∗ , y ∗ ) Bairstow’s method
converges at a linear rate with the limiting ratio of consecutive error terms equal
to (1 − 1/m).
Proof. Let t2 −x∗ t−y ∗ = (t−α)(t−α) and let P (t) = (t−α)m [p(0)+(t−α)q(t−α)]
(using the same notation as in the proof of Theorem 2). Since (x∗ , y ∗ ) = (α +
α, −αα) then for complex  the point (x, y) = (α + α +  + , −(α + )(α + )) is
taken as a point arbitrarily close to the solution point. Then
P (α + )
P (α + )
J1 (x, y)
=
+
J(x, y)
(α − α +  − )Q(α + ) (α − α +  − )Q(α + )
=

(α − α +  − )[p(0) + q()] (α − α +  − )[p(0) + q()]
+
m(α − α)p(0) + δ()
m(α − α)p(0) + δ()

=

[1 + δ1 ()] [1 + δ1 ()]
+
,
m
m

where lim→0 δ1 () = 0. Similarly
J2 (x, y)
(α + )P (α + )
(α + )P (α + )
=
+
J(x, y)
(α − α +  − )Q(α + ) (α − α +  − )Q(α + )
=

(α + )(α − α +  − )[p(0) + q()]
m(α − α)p(0) + δ()
+

=−

(α + )(α − α +  − )[p(0) + q()]
m(α − α)p(0) + δ()

[α + /2 + δ2 ()] [α + /2 + δ2 ()]
−
,
m
m
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where lim→0 δ2 () = 0. Now, from (4), for small 


1
+
= 1−
(x − x∗ )
x  − x∗ ≈ x − x∗ −
m
m


1
1
(y − y ∗ ).
y  − y ∗ ≈ y − y ∗ + (α + α + ) = 1 −
m
m
This result contrasts with the situation where the repeated quadratic factor has
real distinct linear factors when there is a curve of singular points which passes
through, and is continuous at, the corresponding solution point.
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Centroid of a quadrilateral
John Boris Miller∗

Abstract
We give a simple rule-and-compasses construction for locating the centroid
of a plane quadrilateral lamina, and we make some deductions about linear
dependence in the plane.

Let Ω = PQRS be a convex quadrilateral, and Ω* the lamina Ω ∪ inside (Ω); its
area A is of course the sum of areas of two triangles. We introduce the notation
AP for the area of the triangle having vertex P and the opposite diagonal as its
opposite side, that is PQS; so that
A = AP + AR = AQ + AS .

(1)

Let an origin O be taken anywhere in the plane not collinear with any two of
the vertices, and let P, Q, . . . denote the position vectors of the points P, Q, . . .
from O. Although the four vectors P, Q, R, S are linearly dependent, they form a
convenient spanning set for the plane; any linear combination of them denotes a
unique point in the plane, even though no point has a unique such representation.
Consider the points (see Figure 1) and their vectors
M = 12 (P + R),
X = 14 (P + Q + R + S),

N = 12 (Q + S),

W = (AP P + AQ Q + AR R + AS S)/2A.

(2)

P

I
M
H

W

Z

Q

X
Y

F

N
S

G

R

Figure 1.
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The points M and N are the midpoints of the diagonals of Ω; X is the unweighted
mean of the vertices, both of Ω and of Λ (the median parallelogram of Ω), and
is also the point of intersection of the diagonals of Λ. (Λ is deﬁned to be the
parallelogram FGHI whose vertices are the midpoints of the sides of Ω, taken in
order; see [1].) We deﬁne Y and Z presently.
The centroid of the lamina Ω* can be calculated as the mean of the centroids of
the two triangles making up the quadrilateral, say PRQ and PRS, weighted
according to the areas of these triangles. The centroid of a triangle is the common
point of its medians, so the centroid of PRQ is 13 (P + Q + R) = (2M + Q)/3;
thus the centroid of Ω is
Z = (AQ (P + Q + R)/3 + AS (P + R + S)/3)/(AQ + AS )
= 2M/3 + (AQ Q + AS S)/3A.

(3)

Similarly, by regarding Ω as made up of PQS and RQS, we get
Z = 2N/3 + (AP P + AR R)/3A.

(4)

Averaging (3) and (4) gives
Z = 13 (M + N) + 13 W = 13 (2X + W).

(5)

Lemma 1. AR P+AP R = AS Q+AQ S = AY, where Y is the point of intersection
of the diagonals of Ω.
Proof. Let Y be the point of intersection of PR and QS. Clearly Y = (|YR|P +
|YP|R)/|PR| = (|RQS|P + |PQS|R)/A, since the areas of these two triangles
on the same base QS are to one another as their vertical heights, and hence as the
lengths |YR|, |YP|. That is, AY = AR P + AP R. The second equation is proved
in the same way.

−−→
−→
From these formulae we easily deduce the equality of the vectors WM and NY,
proving that Ψ := MYNW is a parallelogram. Also X is the midpoint of WY.
Then (5) gives the location of the centroid on XW. We have established the following Construction.
Construction. To ﬁnd the centroid Z of the quadrilateral lamina Ω*:
(1) draw the diagonals of Ω and locate their point of intersection Y and their
midpoints M, N;
(2) ﬁnd the midpoint X of MN;
(3) ﬁnd W, as the fourth vertex of the parallelogram MYNW;
then Z is the point of trisection of XW which is the closer to X.
All these steps are eﬀected by simple use of straight-edge and compasses.
The parallelogram Ψ has sides parallel to those of Λ. Also Ψ and Λ have the
same centre, but although Ψ is symmetrically placed inside Λ, it is in general not
proportional to Λ.
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Dart. The above discussion deals with the case when Ω is convex. Suppose instead
that Ω is a dart, with its concavity at S and point at Q. See Figure 2. There are
some changes to the signs of terms, but the theory is similar. Instead of (1) we
have A = AP + AR = AQ − AS , and Y is the point of intersection of QS produced
and PR. Thus in place of Lemma 1 we have AR P + AP R = −AS Q + AQ S = AY,
and the new deﬁnition of W is
W = (AP P + AQ Q + AR R − AS S)/2A.
With these changes (5) holds, and the same construction applies.
Q

S
M

W
W

N
I

U

F

G

X

Q
H

X

I

F
S
H
P

Y

G

R

R

M
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Zigzag. There is now a new point U, the intersection of two opposite sides, say PS
and QR. The natural adaption of the preceding theory takes A to be the diﬀerence
of the areas of the two components of inside(Ω). As before, AP = area(PQS), etc.
Assume without loss of generality that RP produced meets SQ produced in Y. Then
A = AR − AP = AS − AQ , and now
AY = AR P − AP R = −AS Q + AQ S,
W = (−AP P − AQ Q + AR R + AS S)/2A.
With these changes (5) holds, and the same construction applies.

Linear dependence in R2
There must exist two independent linear relations among the four vectors P, Q,
R, S. Conﬁning attention to the convex case, we get one relation from Lemma 1,
namely
AR P − AS Q + AP R − AQ S = 0,

(6)

in which moreover the coeﬃcients are all independent of the choice of origin (from
their deﬁnition as areas), and also their sum is zero. One might hope that a second
dependence relation could be found by using one of the zigzags PRQS or PQSR
and their equivalent forms of (6), but this leads back to (6).
Let us call a nontrivial linear dependence relation zero-sum when the sum of the
coeﬃcients is zero; (6) is one such. We can easily prove Lemma 2.
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Lemma 2. Given Ω = PQRS, the following properties are equivalent, for any
tuple (α, β, γ, δ) of reals:
(a) There exists an origin O such that αP + βQ + γR + δS = 0 holds as a
zero-sum dependence relation on the position vectors from O, that is, where
−→
P = OP, . . . .
−−→
(b) For every choice of origin O  and position vectors P  = O  P, . . . , the linear
dependence relation αP  + βQ  + γR  + δS  = 0  holds.
Thus the property of being a zero-sum relation is equivalent to the relation being
independent of the choice of origin in the plane. Furthermore, we have Lemma 3.
Lemma 3. If there holds a second zero-sum linear dependence relation for Ω not
equivalent to (6), then every linear dependence relation for Ω is zero-sum.
Proof. Any third linear dependence relation must be a linear combination of the
given two, and therefore zero-sum.

Take the origin O to be the centroid; then Z = 0 and (5) and (2) give
(A + AP )P + (A + AQ )Q + (A + AR )R + (A + AS )S = 0.
This linear relation is certainly not zero-sum. By Lemma 3 we deduce Theorem 1.
Theorem 1. Relation (6) is (to within a constant multiple) the sole zero-sum
linear dependence relation for the convex quadrilateral Ω.
Similar results hold for darts and zigzags. The theorem describes a general property of four position vectors in the plane, no two of them linearly dependent.
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Equivalence of two mathematical models
of injecting drug use,
using Cauchy’s integral theorem
Greg J. Londish∗ , Jisoo A. Kwon∗∗ and David P. Wilson∗∗ ∗∗∗

Abstract
In this paper we derive two mathematical expressions for the expected number
of people who are susceptible to acquiring an infection from a contaminated
syringe in a setting of a group of people who share the same syringe, some of
whom may be infected with a virus. We then prove the equality of the two
expressions by using Cauchy’s integral theorem. Interestingly, this result is
also an implication of a special case of a Chu–Vandermonde summation and
hypergeometric series. This proof will assist the ﬁeld of mathematical modelling of disease transmission among injecting drug users. The method can
also be applied to other problems involving sequential ordering of entities.

Introduction
Injecting drug users (IDUs) who share injecting equipment with other people are an
important group at risk of acquiring infectious viral agents [1]. For example, HIV
epidemics in some Asian countries have predominantly been driven by IDUs [2].
At the same time, the prevalence of hepatitis C among IDUs in Australia is very
high (at 50–70%), but fortunately the prevalence of HIV in Australian IDUs is
relatively low (at < 1%) [3], [4]. Viral transmissions can occur when an individual
infected with a virus uses a needle and syringe, the needle becomes contaminated,
and then it is used by someone else. The incidence of infections can be magniﬁed
when IDUs form groups where a single needle and syringe may be used by many
people.
Various mathematical models have been developed in an attempt to describe the
population-level incidence of blood-borne infections among IDUs and to suggest
public health policies to control epidemics (e.g. [5], [6], [7]). The complexities of
social behaviour and viral transmission have demanded increasingly more complicated models. This presents two problems. First, more complicated models
require more time for numerical computation and analysis and are prone to more
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mistakes. Second, two models of the same virus and situation may diﬀer significantly in description and as such cannot be meaningfully compared with each
other.
Here, mathematical models are developed for a group of IDUs sharing the same
needle. Two methods are suggested for calculating the average exposure of an
uninfected person. The ﬁrst method considers average intervals of people between
infected IDUs and the second method considers the possible permutations of the
ordering of uninfected IDUs before the ﬁrst infected IDU uses the injecting equipment.
Method 1
If the number of people in an injecting sharing group is m and there are r people
in the group who are infected with a given blood-borne virus then m−r are not infected. Assuming that all group members inject with the same injecting equipment
in random order, the expected number of uninfected IDUs between two infected
individuals injecting is (m − r)/(r + 1). This is also the expected number of uninfected IDUs who use the needle before the ﬁrst infected person uses and potentially
contaminates it. Consequently, the expected number of people in the group who
are susceptible to acquiring the virus is the number of uninfected people who use
the needle after an infected person, that is,
m−r−

m−r
r(m − r)
=
.
r+1
r+1

(1)

Method 2
The probability of s uninfected people in the group (of size m) using a syringe
before the ﬁrst (of r) infected person uses the syringe is given by
1st person uninfected

Pr(s) =

  
m−r
m

2nd person uninfected





m−r−1
m−1

sth person uninfected




s + 1th person infected


  

m − r − (s − 1)
r
···
m − (s − 1)
m−s


(m − r)! (m − s)!
r
=
.
(m − r − s)! m!
m−s

(2)

The expected number
m−rof uninfected people to use the syringe before the ﬁrst infected person is
s=0 Pr(s)s. Therefore, the expected number of susceptible
people in the sharing group is
m−r−

m−r

s=0



rs
(m − r)! (m − s)!
.
(m − r − s)! m!
m−s

(3)
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Numerical investigation indicates that expression (1) is equivalent to expression (3).
Indeed, the equality of (1) and (3) can be shown by a special case of Chu–Vandermonde summation of a hypergeometric series [8]. Hypergeometric series were
studied extensively in the nineteenth and early twentieth centuries, from the time
of Gauss onwards [9], [10]. However, we present below an alternative proof involving Cauchy’s integral theorem. We believe that our method may be useful for
other problems involving sequential ordering, especially in the case of mathematical models of epidemics.
Proof. Our aim is to prove the following equality,
m−r
 (m − r)! (m − s)!  rs  rm − r2
m−r−
=
.
(m − r − s)! m!
m−s
r+1
s=0

(4)

Since r = m, this equality can be seen to be equivalent to
1−

m−r
r(m − r − 1)!  (m − s − 1)!
r
s=
.
m!
(m − s − r)!
r+1
s=0

Rearranging the equation so that the sum is the subject and dropping the ﬁrst
term in the series (which is 0), we obtain the following equality, which is to be
proved:
m−r
 (m − s − 1)!
1
m!
s=
(5)
(m − s − r)!
r(r + 1) (m − r − 1)!
s=1
Now consider the following binomial and its factorisation,
xm − y m = (x − y)

m−1


xs y m−1−s .

s=0

Partial diﬀerentiation with respect to x gives the following result,
mxm−1 =

m−1


xs y m−1−s + (x − y)

s=0

m−1


sxs−1 y m−1−s .

s=1

Letting x=1 and rearranging yields
m−

m−1

1 − ym
sy m−1−s .
= (1 − y)
1−y
s=1

So,
m−1


sy m−1−s =

s=1

m(1 − y) − (1 − y m )
.
(1 − y)2

We now deﬁne the following two functions,
f (y) :=

m−1

s=1

sy m−1−s

m(1 − y) − 1 + y m
g(y) :=
(1 − y)2
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with the result that f (y) = g(y) for all y = 1. The derivatives of f are, trivially,
f (r−1) (y) =

m−r

s=1

(m − s − 1)! m−s−r
sy
.
(m − s − r)!

Hence,
f

(r−1)

(1) =

m−r

s=1

(m − s − 1)!
s,
(m − s − r)!

(6)

which is equal to the left hand side of (5). Since f (y) is a polynomial, it is analytic
on the entire complex plane and by Cauchy’s integral theorem,

f (z)
(r − 1)!
dz
f (r−1) (1) =
r
2πi
C (z − 1)
for any curve, C, containing the point z0 = 1. Let C be the circle in C of radius 1
centred about the point 1. So,
z − 1 = eiθ ,

θ ∈ [0, 2π].

Hence the integral becomes
f (r−1) (1) =

(r − 1)!
2πi



2π

f (1 + eiθ ) i e−i(r−1)θ dθ.

0

Since the integral is not evaluated at the point z = 1, we can replace f (z) with
g(z),

(r − 1)! 2π
(r−1)
f
(1) =
g(1 + eiθ ) ie−i(r−1)θ dθ
2πi
0

(r − 1)! 2π −m eiθ − 1 + (1 + eiθ )m −i(r−1)θ
=
e
dθ
2π
e2iθ
0
 2π
(r − 1)!
=
(me−irθ − e−i(r+1)θ + e−i(r+1)θ (1 + eiθ )m ) dθ
2π
0

m  
(r − 1)! 2π −i(r+1)θ  m ikθ
=
e dθ
e
2π
k
0
k=2
m    2π
(r − 1)!  m
ei(k−r−1)θ dθ.
=
2π
k
0
k=2

The only nonzero contribution is from the term where k = r + 1, and so


m
(r − 1)!
(r−1)
2π
f
(1) =
2π
r+1
(r − 1)! m!
=
(r + 1)! (m − r − 1)!
m!
1
=
,
r(r + 1) (m − r − 1)!
which is equivalent to the right-hand side of equation (5).

(7)
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Linear Algebra: Theory and Applications
Ward Cheney and David Kincaid
Jones and Bartlett, 2009, ISBN: 978-0-7637-5020-6

This book is a good reference for linear algebra and is suitable for mathematics,
science and engineering undergraduate students. It covers not only theories, concepts and proofs but also applications of linear algebra in our daily life with an
abundance of general exercises, true–false exercises, multiple-choice exercises, and
an assortment of computer exercises.
The content of this book is similar to [1]
and [2], including systems of linear equations,
vector spaces, vector subspaces, determinants,
matrix operations, eigen systems, inner-product
vector spaces, as well as some additional topics.
However, this book has advantages compared
to [1] and [2] in the usage of sophisticated mathr
ematical software such as MATLAB
, MapleTM
r

and Mathematica to illustrate the calculations
along with their codes. In [1] and [2] there are
some exercises that are designed to be solved
using technology such as MATLAB, Maple or
Mathematica or other linear algebra software.
With this approach, the authors try to encourage
students to learn more about at least one of
the mathematical software packages used in this
book.
This book consists of eight chapters. Chapter 1 comprises sections on linear equations, systems of linear equations, Gaussian elimination, elementary row operations, reduced row echelon form, row echelon form, vectors and matrices, kernels,
rank, and homogeneous equations. These are standard topics. The authors give
an application of feeding bacteria and provide the code from MATLAB, Maple
and Mathematica for this purpose. Other applications such as bending of a beam
are also given.
Chapter 2 is devoted to vector spaces, from Euclidean to general, and linear transformation. The applications consist of elementary mechanics, network problems,
electrical circuits, the predator-prey simulation, data smoothing and models in
economic theory.
Chapters 3 and 4 present matrix operations and determinants. In Chapters 5,
6 and 7 the authors discuss vector subspaces, eigen systems and inner-product
spaces. All the material is standard, the diﬀerence here is in the applications,
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which range from dynamical systems and economic models to work and forces and
collision.
Chapter 8, Additional Topics, is devoted to students who want to learn more
about the applications of linear algebra. This chapter consists of Hermitian Matrices and the Spectral Theorem, Matrix Factorization and Block Matrices, and
Iterative Methods for Linear Equations with applications in internet searching,
the linear least-squares problem, demographic problems, population mitigation
and the Leontief open model in economics. Some topics in this chapter such as
Hermitian matrices, QR and LU-decompositions and iterative methods are also
found in [1] and [2].
This book has two appendices, covering deductive reasoning and proofs, and complex arithmetic. Answers or hints for general exercises are given to motivate
students and give them positive enforcement.
As this book is written as an undergraduate linear algebra textbook, the title
should reﬂect it. Perhaps Elementary Linear Algebra: Theory and Applications or
Introduction to Linear Algebra: Theory and Applications would be more appropriate. However, to summarise, this is a good and well-written book and should
be considered as an alternative textbook in linear algebra.
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Recountings: Conversations with MIT Mathematicians
Edited by Joel Segel
A K Peters Ltd, 2009, ISBN: 978-1-56881-449-0
This book gives a history of the Massachusetts Institute of Technology (MIT) Department of Mathematics during its formative years. The material has been edited
by Joel Segel from interviews conducted with senior mathematicians including
Hartley Rogers, Kenneth Hoﬀman, Alar Toomre, Arthur Mattuck, Michael Artin,
Harvey Greenspan, Sigurdur Helgason, Steven Keiman, Daniel Kleitman, Bertram
Kostant, Isadore Singer and Gilbert Strang, and with Zipporah, the widow of
Norman Levinson.

112

Book reviews

Many of these interviews give accounts of research breakthroughs, novel teaching
methods, or how the interviewees became professional mathematicians. Others,
who were at one time head of department, talked about their leadership and administrative role. One interesting narrative was on the delicate task of keeping the
disciplines of pure and applied mathematics together. Although the pure mathematics section was twice the size of the applied mathematics section, wisdom
prevailed and the head was chosen alternately from the two disciplines.
Isadore Singer, who holds a prestigious Institute
Professorship, mentions that he and others were
constantly striving to improve the research and
teaching standards of the department, by always
aiming to hire better people, and as a direct result
of these eﬀorts, MIT has been consistently ranked
amongst the top ﬁve departments worldwide,
for at least the past few decades. He also recalls the fascinating history of the Atiyah–Singer
index theorem, which is one of the greatest
achievements in 20th century mathematics as well
as having a signiﬁcant impact on mathematical
physics.
This book makes for fascinating reading, for
those who are interested in the creation of an
outstanding department of mathematics, and who
are curious about the mathematicians who have
made remarkable contributions to their respective research areas. I, for one, look
forward to a follow-up book containing accounts of those in the department who
were not featured here.
Mathai Varghese
School of Mathematical Sciences, The University of Adelaide, North Terrace, SA 5005.
E-mail: mathai.varghese@adelaide.edu.au

The Princeton Companion to Mathematics
Timothy Gowers (editor)
Princeton University Press, 2008, ISBN 978-0-691-11880-2
Writing a review of a book like this feels like being the blind man describing the
elephant: every reviewer will look at diﬀerent parts and have diﬀerent opinions. It
is massive, even overwhelming, and the cross-referencing encourages or even forces
readers to dip into bits of it, not read it all from start to ﬁnish. The preface states
that the focus of the book is modern pure mathematics, and doubtless some readers
will be somewhat bemused by the areas that are featured and those that are not.
In the preface, the authors express the hope that a similar compendium on applied
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mathematics and mathematical physics might be written, and this reviewer shares
this hope.
This is a mammoth book. One cannot but admire
the editor (Timothy Gowers) and associate editors
(June Barrow-Green and Imre Leader) for having
had the courage to take on a task of this magnitude, and for having produced such a fabulous
resource. If it were not so heavy, it would be the
perfect companion in cabin baggage on a plane or
train, for sampling during travel, as the journey
would be over almost immediately; once one starts
looking into it, it is very hard to put down. One
can ﬁnd out about areas of mathematics that one
does not know about, or ﬁnd new facts about areas
that one does know something about; read about
the lives of the Bernouillis or the Jacobis or other
famous mathematicians; be provoked into thinking
about the philosophy of mathematics; or ﬁnd outstanding problems to think about;
one can just open a page at random and ﬁnd something interesting.
There are eight parts.
1. Introduction (76 pages) oﬀers general remarks on mathematics that are accessible to a wide range of readers. The titles of two of the subsections, What
is Mathematics About? (algebra, analysis, logic, . . . ) and The General Goals
of Mathematical Research (generalising, ﬁnding patterns, explaining coincidences,
. . . ), give the ﬂavour of this part. There is also a section much later, entitled Why
Mathematics, which quotes a deputation of American mathematicians talking to
the United States Congress: ‘the main goals of the mathematical sciences are
provision of fundamental tools for science and technology . . . ’, and I found myself
wondering whether this did not also belong in the introduction.
2. The Origins of Modern Mathematics (80 pages) discusses developments in number systems, geometry, abstract algebra, rigour, proof and logic. Perhaps questions
from areas such as physics might have been mentioned here, since the need to
model and understand physical systems underpinned much of the development of
the calculus. In any case, this is a historical panorama which might almost serve
as a course in the history of mathematics — one ﬁnds the history of geometry from
Euclid through Bolyai, Lobachevskii and Gauss to Klein and Hilbert, of algebra
from Diophantus through Cardano and Viète to Galois, Cayley and Dedekind, of
calculus from Newton and Leibniz to Riemann and Weierstrass and Cantor (though
not Lebesgue), and foundations from the development of the Zermelo–Fraenkel
axioms to Gödel.
3. Mathematical Concepts (158 pages) has a pot pourri of articles, each of a page
or two, on topics such as Bayesian analysis, braid groups, cardinals, categories, the
Euler and Navier–Stokes equations, expanders, Galois groups, the gamma function, irrational and transcendental numbers, the Ising model, manifolds, matroids,
quadratic forms, quantum computation, the Schrödinger equation, the simplex
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algorithm, varieties and vector bundles. As the sample that I have given here indicates, the topics are very wide-ranging, and tend to defy the usual classiﬁcations.
Some of the topics are quite general, while others are rather speciﬁc; some topics
are certainly considered to be applied mathematics (in Australia), but not all that
is considered to be applied mathematics (in Australia) is featured. Some of the
articles are by individuals while others are not: for instance, Terence Tao wrote
the article on distributions, while the article on dimension, which treats dimension
from many points of view, including topology, homology, and metric spaces, has
no named author.
4. Branches of Mathematics (366 pages) is another interestingly idiosyncratic list
of 26 areas, including logic and model theory, algebraic geometry, moduli spaces,
diﬀerential topology, general relativity and the Einstein equations, harmonic analysis, partial diﬀerential equations, numerical analysis, and stochastic processes,
all of which are described in some detail. This is certainly a little diﬀerent from
the classiﬁcation of sections of mathematics that appear at the International Congresses of Mathematicians! One of the stimulating aspects of this book is the view
of mathematics that it gives — the vision of the editor clearly underlies it — and the
extent to which it suggests that traditional divisions, such as between analysis and
algebra, are becoming irrelevant. This part will be found to be very valuable, as the
articles are very well written and certainly accessible to university undergraduates.
They include references for further reading that vary from undergraduate text
books through graduate texts to research papers. I have set myself the goal of
reading all these articles carefully over the next few years; each of them requires
some time to digest.
5. Theorems and Problems (52 pages) sketches recent milestones such as Fermat’s
last theorem and the four-colour theorem, and as yet unsolved problems such
as the Riemann hypothesis. This includes some less famous results (such as the
Robertson–Seymour theorem) and excludes some famous problems (long-term stability properties of solutions of nonlinear partial diﬀerential equations). I would
advise a bright undergraduate or postgraduate who wants to know about ‘hot
areas’ to work in to read this part, but also to look up Hilbert’s problems and to
visit the Clay Mathematical Institute’s website for other points of view.
6. Mathematicians (93 pages) gives short biographies of such luminaries as Pythagoras, Fermat, Newton, Gauss, Green, Hamilton, Hilbert, Hardy, Weyl, Skolem,
Gödel, Turing, Robinson and Bourbaki. Most of them were born before 1900, but
a few (now deceased) mathematicians from the twentieth century appear, including
von Neumann, Turing and Weil. It is easy to think of names that surprise by their
absence, but including everybody would have doubled the size of this already
weighty tome. And there are lots of little gems here: I discovered that one of
Abel’s manuscripts on elliptic functions lay on Cauchy’s desk for 15 years before
it was published, which puts into perspective the delays of a year or two between
submission and publication that we complain about these days. Not only that, but
the manuscript was stolen and has been partly rediscovered in the last 50 years or
so. And in another biography one ﬁnds: ‘such was the chaos of his household that
Lobachevskii’s biographers have been unable to establish the number of children
in it, but it may well have been ﬁfteen or even eighteen’. I imagine that many of
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us will look at this part of the book regularly to enliven our teaching with such
anecdotes.
7. The Inﬂuence of Mathematics (128 pages) discusses the applications of mathematics in diverse areas, including biology, chemistry, information theory, economics
and ﬁnance, and statistics (but not physics). This contains a fascinating reﬂection on the relationship between mathematics and statistics, due to David Cox,
addressing the Royal Statistical Society in 1981:
Lord Rayleigh deﬁned applied mathematics as being concerned with quantitative investigation of the real world “neither seeking nor evading mathematical
diﬃculties”. This describes rather precisely the delicate relation that ideally
should hold between mathematics and statistics. Much ﬁne work in statistics
involves minimal mathematics; some bad work in statistics gets by because of
its apparent mathematical content. Yet it would be harmful for the development of the subject for there to be widespread an anti-mathematical attitude,
a fear of powerful mathematics appropriately deployed.

8. Final Perspectives (60 pages) oﬀers thoughts on numeracy and problem solving
as well as a discussion of what mathematics is for and advice to young mathematicians. The advice is also thought-provoking: from Michael Atiyah, one learns that
‘it is a mistake to identify research in mathematics with the process of providing
proofs’; Bela Bollobás tells us to work on a range of problems from the ‘dream’
problem that we cannot reasonably expect to solve to problems that should be
below our dignity, but which we can deal with quickly, while Alain Connes invites
us to take walks and try to do computations in our head, as an occasional source
of inspiration and a good mental exercise. Dusa McDuﬀ asks the question ‘how
any young person can build a satisfying personal life while still managing to be a
creative mathematician’. Peter Sarnak reminds us that we should attend departmental colloquia regularly (advice that is as relevant to a head of school as it is
to an aspiring youngster).
All in all, this book will be a very useful resource to young and old. One can criticise it for focussing on pure mathematics, and omitting much of classical applied
mathematics. I have speculated quite a lot about what this says about the British
view of the roles of applied and pure mathematics. I cannot help but think that
while the quotation from Cox applies to other ﬁelds than applied mathematics and
statistics, it can also be turned around: it would be harmful for the development
of mathematics for there to be widespread an anti-applications attitude. On the
other hand, this volume is already too heavy for most of us to hold comfortably and
read, and if it included applied mathematics and mathematical physics it would
be impossibly large. So in the end, I just hope that there will be a companion
Companion soon, focussing on these areas, and as well written and interesting as
this tome, and I hope that the Gazette editors, when this comes out, will be willing
to let me review it too.
Michael Cowling
School of Mathematics, University of Birmingham, Edgbaston B15 2TT, UK.
E-mail: m.g.cowling@bham.ac.uk
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Eureka Man: The Life and Legacy of Archimedes
Alan Hirshfeld
Walker & Company, 2009, ISBN 978-0-8027-1618-7
Over the last 10 years, Archimedes has been the ﬂavour of the month from among
ancient scientists and mathematicians. While his genius and contributions have
long been recognised among mathematical scientists, the new attention derives in
large measure from the 1998 sale and subsequent decipherment of the so-called
‘Archimedes Codex’ [1], [2]. Most readers will be aware of this document with its
chequered history. Brieﬂy, besides other ancient writings, it contains Greek texts
of Archimedes’ Method, Stomachion and On Floating Bodies, themselves copied
from older manuscripts in the tenth century, largely erased in the thirteenth (so
that the parchment could be reused for a prayer book) passed from library to
library, identiﬁed and largely transcribed by J.L. Heiberg in 1906, subsequently
lost and passed into private hands who largely destroyed it, bought by its present
owner in 1998 and subsequently largely deciphered. I will refer to this text as ‘The
Palimpsest’.
The book under review rides on this bandwagon, and a good question is: Is any
such book needed, given the ready availability of [1], written by Netz and Noel,
who are coordinating decipherment of the Palimpsest? My answer is, probably
not. I should reﬁne this answer somewhat, given that there are at least three
categories of potential readers.
The ﬁrst, and smallest, is the category of specialist
historians of mathematics. For them the classic text
of Dijksterhuis [3], complemented by the more literal
translations of Archimedes’ works into French [4], [5]
and by the bits of the Palimpsest that have been
published, ﬁll out the picture quite well. Reviel Netz’s
so far partly published English translation [6], with its
extra focus on the speciﬁcs of the diagrams and the
Palimpsest, will make life a little easier for English
speakers and add some new perspectives. So the
category of specialists is quite well catered for without
needing the book under review. Indeed specialists
might even feel somewhat irritated by such extraneous
matters as speculations about what Archimedes might
have done during the siege of Syracuse.
The second category of potential readers is that of the mathematically literate
who are not specialist historians but may have read outlines of Archimedes’ approach to questions about the circumference and area of a circle, and his quadrature of parabolic segments as done, for instance, in The Method. In short, the
category of most of the readers of this Gazette. What might such people gain
from reading Eureka Man? First, they will gain a highly readable account —
though neither particularly better nor worse than that found in [1] — of the travails
of the Palimpsest. However, Hirshfeld does not add anything of interest to the
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mathematical–historical content of the Palimpsest beyond what has been readily
available for all of the last century. I recommend to anyone wanting to learn a
bit more about the newly revealed text and its accompanying diagrams that they
should go to Chapters 8 and 10 of [1].
The third category of potential readers of Eureka Man consists of everyone else
who is interested in Archimedes or has had their appetite whetted by press reports and TV documentaries. Such people are likely to be drawn in by Hirshfeld’s engaging style and, in the process, learn some of the mathematical results
obtained by Archimedes as well as what little there is to know about the man
himself. The mathematical results in Hirschfeld’s book are all presented by modern
mathematical equivalents. For instance Measurement of the Circle is presented as
approximating π. I add that Hirshfeld is just plain wrong when he asserts that
Archimedes’ starting polygons in his approximation are inscribed and circumscribed triangles and squares. Instead, Archimedes starts with the easiest ﬁgures
to inscribe, circumscribe or discuss, namely hexagons.
Does Eureka Man live up to its subtitle ‘The Life and Legacy of Archimedes’ ? Not
really. For starters, as noted above, very little can be reliably said about his life.
About his legacy, the spread of Archimedean science across the Middle East and
then Europe, a lot more can be said even at the level of popular mathematics. Unfortunately this book does not do so. A reader might conclude that the Palimpsest
represents the summit of Archimedes’ legacy. In fact, while the Palimpsest ﬁlls
out somewhat further our picture of Archimedes’ approaches and achievements, it
is not a legacy in the sense of something which has inﬂuenced the development of
modern mathematics or is likely to stimulate new research. History is littered with
such ideas which, if they had fallen on the right ears at the right time, might have
been hugely inﬂuential but which, in fact, died shortly after the author, except for
some traces in documents found centuries later. Nicolas Chuquet’s Triparty is just
one example. If any readers of the Gazette want to gauge the huge mathematical
legacy of Archimedes I suggest that, rather than reading Eureka Man, they start
by ﬂipping through some of Marshall Clagett’s many books.
The nonmathematical potential readership at whom the book is probably aimed
may well enjoy Hirshfeld’s discussion of writing materials over the years, their
durability and their relative suitability for being in scroll form or being bound
into codices and, being aimed at the wider market, the book can probably get
away with nonreferenced hyperbolic passages such as
Archimedes could see it hovering before his mind’s eye: a circle — free of any
distortions, perfect in every sense, scribed into his consciousness by the radius
of pure imagination.
(p. 46)

I must admit my lectures were never up to this standard of eloquence!
Because he is not bound by any conﬁdentiality agreement, Hirshfeld, unlike Netz
and Noel, is free to speculate who the anonymous current owner of the Archimedes
Palimpsest, referred to as ‘Mr B’, might be. Hirshfeld’s candidate can be found
on p. 187 of his book. I won’t steal his thunder by giving it away.
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Geoff Prince∗

In the recent report to the Group of Eight (Go8) by Professor Gavin Brown: Review of Education in Mathematics, Data Science and Quantitative Disciplines, the
ﬁfth recommendation is that:
The Go8 should encourage research networking within Australia, not conﬁned
to its own universities. One speciﬁc proposal is that AMSI should be invited
to organise research programs of six months or a year on speciﬁc topics with
international visitors. The Go8 by contributing $10K each annually could,
in sequence, second a program leader on sabbatical. Other costs could be
sourced from research agencies and philanthropic organisations. Comment:
The ‘equivalent’ of AMSI in the United States or United Kingdom is funded to
provide such research infrastructure. This proposal demonstrates pre-emptive
self-help.

This very welcome proposal is strengthened by the University of Western Australia’s decision to become a full member of AMSI, meaning that all the Go8
universities are now full members (along with La Trobe and RMIT). The absence
of such a research program is signiﬁcantly detrimental to the mathematical sciences in Australia. The beneﬁts which could ﬂow to our entire research community
and the various stakeholders in government agencies and the commercial world are
being withheld because the Commonwealth has not yet succumbed to the many
recommendations before it to provide AMSI with an operating grant.
Nonetheless there have been positive signs from government and the ARC and,
as a result, AustMS President Nalini Joshi and I have obtained the agreement of
the Australian Council of Heads of Mathematical Sciences (ACHMS) to launch
a green paper/white paper process to run over the next six months leading to a
comprehensive proposal for the mathematical sciences in Australia at all levels.
The 2009 National Strategy Document, informed by the Go8 report, will be used
as an initial draft for the green paper. It is our sincere hope that the Australian
Government will follow its counterpart in the United Kingdom and declare the
mathematical sciences a priority area supported with legislated funding. You can
see and hear details of the UK initiatives in Professor Celia Hoyles’ presentation
at www.amsi.org.au (Celia was the Mathematics Advisor to the UK government).
We will keep you posted on our progress in forthcoming editions of the Gazette
and online.

∗ Australian

Mathematical Sciences Institute, 111 Barry Street, c/- The University of Melbourne,
VIC 3010.
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AMSI News

There have been changes to the funding arrangements for AMSI workshop and
conference sponsorship. Assessment of proposals is now competitive; a number
of funding rounds will be held throughout the year. The closing dates for 2010
are 16 April, 13 August and 1 December. The sum of $100 000 has been allocated to the Scientiﬁc Advisory Committee for 2010 workshops and continuing
commitments; funding is usually in the range $1000 to $10 000. An additional
$25 000 will be allocated for the funding of Special Theme Programs and Hot Topics Workshops along the lines of those at the Institute for Mathematics and its
Applications in Minneapolis, USA. Dates are to be announced soon. Applications
must normally be for events to be held no less than three months after the closing date. Final reports and the invoice for sponsorship must be received within
90 days after the event. These new arrangements will be reviewed at the end of
2010. See www.amsi.org.au/index.php/events/call-for-proposals for details.

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.

ALTC Workshop
Effective Teaching and Learning of Mathematics
30 SEPTEMBER – 1 OCTOBER 2010
The University of Queensland, St Lucia, Brisbane

Registration is free for AustMS members;
AustMS membership fee for non-members
Travel support available
Sessions cover – technology, industry, assessment, lectures and tutorials
www.austms.org.au/ALTC

General News

Bulletin of the Australian Mathematical Society
A reminder that the Bulletin of the Australian Mathematical Society publishes
‘Abstracts of Australasian PhD Theses’.
The Bulletin will accept abstracts of up to three pages (which may include references), and the submission may be the abstract included in the thesis itself. All
the mathematical sciences are covered, including pure and applied mathematics,
probability and mathematical statistics, mathematical physics, and mathematical
computer science.
Complete details can be found on the Bulletin page of the Society’s web site at
www.austms.org.au/Bulletin.
All students who have recently completed their PhD are encouraged to consider
publication in the Bulletin.
Media related to Group of Eight Review of Education in Mathematics,
Data Science and Quantitative Disciplines
The recent Group of Eight Review of Education in Mathematics, Data Science and
Quantitative Disciplines has stimulated a range of articles in the media, including
two responses in The Australian of Wednesday 24 March to an opinion piece by
the NSW Chief Scientist, Mary O’Kane.
One response, from the President, Nalini Joshi, is an Opinion and Analysis article ‘The numbers don’t add up in maths class’. The article can be found at
www.theaustralian.com.au/higher-education/opinion-analysis/the-numbers-dontadd-up-in-maths-class/story-e6frgcko-1225844444839.
The other response, from the Chair of the National Committee for the Mathematical Sciences, Hyam Rubinstein, is a letter ‘Few catch up’. It can be found at
www.theaustralian.com.au/higher-education/letters/few-catch-up/story-e6frgcox1225844441773.
A link to the GO8 report and links to earlier media responses can be found on the
Society’s web site at www.austms.org.au.
Science in Public
Science in Public helps science organisations get their research out of the lab
and into the public space, usually through the media but also via public events.
For more information Science in Public and their projects, visit their website,
www.scienceinpublic.com.au.
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Their recent bulletin contains the following information on science prizes and media training.
1. Prizes
Prime Minister’s Prizes. The Prime Minister’s Prizes for Science are now open
for nomination. The Australian Government awards ﬁve prizes annually for outstanding scientiﬁc achievements and excellence in science teaching.
The prizes are the $300 000 Prime Minister’s Prize for Science, the $50 000 Malcolm
McIntosh Prize for Physical Scientist of the Year, the $50 000 Science Minister’s
Prize for Life Scientist of the Year and two science teaching prizes.
Nominations close on Friday 21 May.
Visit https://grants.innovation.gov.au/SciencePrize/Pages/Home.aspx for more
information, or contact pmprize@innovation.gov.au for expressions of interest.
L’Oréal Australia For Women in Science Fellowships. Each year, three $20 000
L’Oréal Australia For Women in Science Fellowships are awarded for scientiﬁc
excellence in early career researchers. The Fellowships are open to female scientists no more than ﬁve years past their PhD, excluding periods of maternity leave.
These are one of the few fellowships which allow part of the funding to be spent
on child care.
Nominations will open in April.
For more information, visit www.scienceinpublic.com/loreal.
2. Media training courses
Each month Science in Public runs a media training course in Melbourne for scientists and anyone who needs to communicate complex and technical ideas via
the media. Three working journalists join participants over the course of the day
to talk about what they are looking for in a news story and to conduct practice
interviews. Each course runs from 9.30am to 5pm at The Clare Café in Carlton.
The cost is $650 + GST per person and includes morning tea, coﬀee and lunch.
More details at www.scienceinpublic.com/blog/training.

Completed PhDs
Monash University
• Dr Simon Caine, The classiﬁcation and simulation of precipitating convective regimes over Darwin, Australia, supervisor: Associate Professor Steven
Siems.
• Dr Douglas Stone, On the number of Latin rectangles, supervisor: Dr Ian
Wanless.
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University of Adelaide
• Dr Jessica Kasza, Bayesian networks for high-dimensional data with complex
mean structure, supervisors: Gary Glonek and Patricia Solomon.
• Dr Penny Sanchez, Optimal designs for two-colour microarray experiments,
supervisors: Gary Glonek and Andrew Metcalfe.
• Dr Hui Wong, Drought predictions: applications in Australia, supervisors:
Andrew Metcalfe and Martin Lambert.
• Dr Kevin Mark, Semilinear stochastic diﬀerential equations with applications
to forward interest rate models, supervisors: Alexei Filinkov and John Van
der Hoek (UniSA).
University of Sydney
• Dr Thomas Fung, Tail dependence and mixing in the variance gamma and
related models, supervisor: Professor Eugene Seneta.
• Dr James Kennedy, On the isoperimetric problem for the Laplacian with Robin
and Wentzell boundary conditions, supervisor: Dr Daniel Daners.
• Dr Yang Shi, q-discrete Painlevé equations and the associated linear problems,
supervisor: Professor Nalini Joshi.
• Dr Van Minh Nguyen, W -graphs for Hecke algebras, supervisor: Associate
Professor Bob Howlett.
• Dr Ziad Jomaa, The CASL method for vortex ﬂows in irregularly shaped
domains and the numerical solution of the Poisson equation, supervisor: Associate Professor Charlie Macaskill.
• Dr Richard Finlay, The variance gamma (VG) module with long range dependence, supervisor: Professor Eugene Seneta.
• Dr Alhaji Bactiar, A study of planar dynamos and related issues, supervisor:
Associate Professor Ron James.
University of Western Australia
• Dr Wen Li, Numerical methods for the solution of the HJB equations arising
in European and American option pricing with proportional transaction costs,
supervisors: Professors Song Wang and C.J. Goh.

Awards and other achievements
Australian Academy of Science
Seventeen of Australia’s leading scientists were honoured on 24 March by election
to the Australian Academy of Science in recognition of their research that has
signiﬁcantly advanced the world’s scientiﬁc knowledge.
The elections include Professor Vladimir Victorovich Bazhanov FAA, for theoretical physics in the ﬁeld of solvable models in statistical mechanics and ﬁeld theory
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and Professor Jonathan Michael Borwein FAA, for experimental mathematics in
a number of disciplines including optimisation, number and computation theory.
Clay Mathematics Institute
The Clay Mathematics Institute has announced that the Millennium Prize for the
resolution of the Poincaré conjecture has been awarded to Dr Grigoriy Perelman
of St Petersburg, Russia. See www.claymath.org for details.
University of Sydney
• Mitchell Lewis was awarded the T.M. Cherry Prize for the best student talk
at the ANZIAM 2010 conference held in Queenstown.
University of Wollongong
• Associate Professor Rod Nillsen won the Vice Chancellor’s award for Outstanding Contribution to Teaching and Learning (OCTAL).
• Associate Professor Ken Russell received an ALTC Citation for Outstanding
Contributions to Student Learning, for inspiring students and staﬀ to connect
with statistics and research design through formal courses, workshops and
the statistical consulting service.
• Dr Annette Worthy and Dr Mark Nelson were presented with peer recognition awards by the Illawarra/South Coast Regional Group of the Australian
College of Educators. Annette was cited for ‘her guidance, support and understanding for all teachers and students in the BMathEd program’. Mark
was cited for ‘his outstanding ability to make Mathematics real and relevant
for the students he teaches’.
• Alex Badran won the ANZIAM A.F. Pillow Applied Mathematics Top-up
Scholarship for research in applied mathematics. This follows his University
Medal for his Bachelor of Mathematics Advanced Honours degree.

Appointments, departures and promotions
Flinders University
• Simon Williams has been appointed as a research assistant to Murk Bottema,
working on image processing of screening mammograms. In February 2010,
he was awarded his DPhil from Oxford University supervised by Professor
Sir Roger Penrose. The title of his thesis is On some identiﬁcations of twistor
space. It was on general relativistic description of cosmic strings as well as
four-dimensional conformal ﬁeld theory.
Monash University
• Mohan Krishnamoorthy has left for Mumbai where he will head the IITBMonash Research Academy.
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• Dr Alireza Valizadeh commenced as a research fellow, working with Professor
Joseph Monaghan, in the School of Mathematical Sciences on 9 March 2010.
His research interests are in environmental hydrodynamics, oil spill, free surface ﬂows, hydraulic structures (concrete dam), marine structures, sediment
transport, computational ﬂuid dynamics, SPH method and multi-phase ﬂuids.
• Dr Michael Rezny commenced as Senior Software Specialist in e-research on
1 March 2010. His appointment is shared between the School of Mathematical Sciences and the Science IT Department.
• Dr Maria Athanassenas has resigned from her position as Senior Lecturer in
pure mathematics.
University of Adelaide
• Dr Joshua Ross, from King’s College, Cambridge has joined the School as
lecturer in applied mathematics.
• Dr Philip Haines, from University of Manchester, has joined the School as a
postdoctoral associate in applied mathematics. He will be working with Jim
Denier.
University of Ballarat
• Dr Xinwen Wu resigned eﬀective April 16, 2010.
University of Melbourne
• Dr Johanna Ziegel has been appointed as Research Fellow commencing 12 April
2010.
• Professor Kannan Senthamarai has been appointed as Research Fellow commencing 18 May 2010.
• Mr Mark Mudge has been appointed as Schools Project Oﬃcer, AMSI.
• Ms Antje Leigh-Lancaster has been appointed as Schools Project Oﬃcer.
AMSI.
• Dr Andrea Bedini has been appointed as Research Fellow.
University of Newcastle
• Dr Faram Engineer has been appointed Lecturer in mathematics. Dr Engineer is a recent graduate of the Georgia Institute of Technology.
• Dr Bishnu Lamichhane has been appointed Lecturer in mathematics. Dr Lamichhane was previously at ANU.
University of NSW
• Dr Denis Potapov has been appointed to a lectureship (UNSW) in pure
mathematics.
• Dr David Harvey has been appointed to a lectureship (Courant Institute) in
pure mathematics.
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University of Queensland
• Associate Professor Jamie Alcock has joined the University of Queensland
on a fractional appointment to teach mathematical ﬁnance (March 2010).
He graduated with a PhD in mathematical ﬁnance from the University of
Queensland in 2005. Jamie also teaches during the Australian summer (2008–)
at the University of Cambridge. His research interests include asymmetric
dependence, quantitative funds management, equity valuation models, capital management, ﬁnancial derivatives, risk management and computational
ﬁnance.
• At recent meeting, the University’s Senate conferred the title of Professor
Emeritus on Professor Tony Bracken.
• Dr Tom Molle has been appointed as a ﬁxed-term lecturer in mathematics.
His research interests are in reaction-diﬀusion systems and their application
to understanding self-organisation in biological systems, in particular the
variants of the Keller–Segel equations which model chemotactic aggregation
in large cell populations. He is also interested in mathematical ﬁnance, in
particular, ﬁrm valuation in a stochastic earnings environment.
• Dr Leonardo Rojas-Nandayapa has been appointed as a lecturer in mathematics. One of the main objectives of his research is to provide better
approximations for tail probabilities of functions of heavy-tailed dependent
random variables by means of sharp asymptotic expressions and Monte Carlo
estimators.
• You-Gan Wang, Senior Science Leader in CSIRO Mathematics, Informatics and Statistics, has accepted a position of Chair of Applied Statistics and
Centre for Applications in Natural Resource Mathematics (CARM). His main
interests are robust inferences and correlated data analysis in environmental
sciences and natural resource mathematics.
University of Southern Queensland
• Dr Birgit Loch is leaving in July after ﬁve years at the university, to take up a
position as Senior Lecturer in Mathematics Education at Swinburne University of Technology. Dr Trevor Langlands will take over as local correspondent.
The Gazette thanks Birgit for her time as correspondent.
University of Sydney
• Associate Professor Robert Howlett and Dr Donald Cartwright have retired.
University of Technology, Sydney
• Stephen Woodcock has joined the Department as a lecturer.
University of Western Australia
• Simon Guest, a postdoctoral research associate, commenced on 1 January
2010.
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• James Springham, a postdoctoral research associate, commenced on 4 January 2010.
University of Western Sydney
• Dr Laurence Park has been appointed lecturer in statistical and computational methods.
• Dr Zhi Guo has been appointed lecturer in ﬁnancial mathematics.
University of Wollongong
• Dr Thomas Suesse has joined the Centre for Statistical and Survey Methodology.
• Dr Yue Chan has joined the nanomechanics group.
• Dr Peter Tritcher has joined the Simulation, Modelling and Analysis for Research and Teaching (SMART) infrastructure facility.
• Dr Sooran Kang has joined the school.
• Dr Tung Pham has joined the school.
• Dr John Ormerod and Dr Georgy Sofronov have left.

Conferences and Courses
Conferences and courses are listed in order of the ﬁrst day.
Victorian Mathematics and Statistics Students’ Conference
Date: 2 July 2010
Venue: Department of Mathematics and Statistics, University of Melbourne
Web: www.2010vmssc.ms.unimelb.edu.au
The aims of the 2010 Victorian Mathemetics and Statistics Students’ Conference
(2010vmssc) are:
• to stimulate communication between mathematics and statistics graduate
students from diﬀerent Victorian universities
• to provide a forum in which students may share experiences of graduate study
• to provide Victorian graduate students an opportunity to gain an understanding of the research being conducted across the state
• to provide honours and masters students with opportunities to explore PhD
research options and gain personal perspective from PhD students from across
Victoria.
The conference is run by students for students.
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10th Australasian Conference on Mathematics and Computers in Sport
Date: 5–7 July 2010
Venue: Crowne Plaza, Darwin
Web: www.anziam.org.au/The+10th+Australasian+Conference+on+
Mathematics+and+Computers+in+Sport
Directors: Dr Anthony Bedford (anthony.bedford@rmit.edu.au)
A/Prof Ian Tim Heazlewood (ian.heazlewood@cdu.edu.au)
Dynamics Days Asia Paciﬁc 6 (DDAP6)
Date: 12–14 July 2010
Venue: School of Mathematics and Statistics, UNSW
Web: conferences.science.unsw.edu.au/DDAP6/DDAP6.html
1st Conference of the European Society for Mathematics and the Arts
Date: 19–20 July 2010
Venue: Institut Henri Poincaré, Amphi Hermite, Paris
Contact: C.P. Bruter (bruter@univ-paris12.fr), Hervé Lehning (lehning@noos.fr)
STATPHYS 24: The XXIV International Conference on Statistical
Physics of the International Union for Pure and Applied Physics
Date: 19–23 July 2010
Venue: Convention Centre, Cairns, Queensland
Web: www.statphys.org.au
International Congress of Mathematicians: ICM2010
Date: 19–27 August 2010
Venue: Hyderabad International Convention Centre, Hyderabad, India
Web: www.icm2010.org.in
There are posters for ICM2010 at www.icm2010.org.in/posters.php. Feel free to
print them out and display them at appropriate locations.
2010 AustMS Early Career Workshop
Date: 25–26 September 2010
Venue: Rydges Oasis Resort, Caloundra, Queensland
Web: www.maths.uq.edu.au/∼tillmann/austms10
54th Annual Meeting of the Australian Mathematical Society
Date: 27–30 September 2010
Venue: University of Queensland, St Lucia campus
Web: www.smp.uq.edu.au/austms2010
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2010 New Zealand Mathematical Society Colloquium
Date: 6–9 December 2010
Venue: University of Otago, Dunedin, NZ
Web: www.maths.otago.ac.nz
The 2010 New Zealand Mathematical Society Colloquium is to be held at the
University of Otago, Dunedin, in the period 6–9 December 2010. Further details
will be available on the website of the Mathematics and Statistics Department
(www.maths.otago.ac.nz).
ANZIAM 2011
Date: 30 January — 3 February 2011
Venue: Stamford Grand, Glenelg, South Australia
Contact: anziam2011@adelaide.edu.au
Organising committee: Co-Director, Jim Denier (Adelaide); Co-Director, John
Boland (UniSA); Secretary, Julia Piantadosi (UniSA); Matt Finn (Adelaide);
Joshua Ross (Adelaide); Ben Binder (Adelaide); Barbara Ridley (UniSA); Sara
Browning (UniSA).
Invited speakers: Dr Bob Anderssen (CSIRO); Professor Andrea Bertozzi (Director
of Applied Mathematics, UCLA); Professor Darren Crowdy (Imperial College); Associate Professor Georg Gottwald (University of Sydney); Professor Valerie Isham
(University College London); Professor John Sader (University of Melbourne);
Professor Kate Smith-Miles (Monash University).
7th International Congress on Industrial and Applied Mathematics
(ICIAM 2011)
Date: 18–22 July 2011
Venue: Vancouver, British Columbia, Canada
Web: www.iciam2011.com
Email: info@iciam2011.com
ICIAM 2011 will highlight the most recent advances in the discipline and demonstrate their applicability to science, engineering, and industry. In addition to the
traditional, strong focus on applied mathematics, the Congress will emphasize industrial applications and computational science. An integrated program will highlight the many outstanding contributions of applied mathematics. ICIAM 2011
will also be an opportunity to demonstrate to young researchers and graduate
students the vast potential of mathematics.
The Congress is being planned by the Canadian Applied and Industrial Mathematics Society, the Mathematics of Information Technology and Complex Systems,
and the Society for Industrial and Applied Mathematics.
Scientiﬁc Program Committee (Co-Chairs): Ivar Ekeland (Professor, Mathematics, University of British Columbia), Jerrold Marsden (Professor, Control and
Dynamical Systems, California Institute of Technology).

News

131

The invited speakers include Dr Kerry Landman from the University of Melbourne.
For the entire list, see the conference webpage.
Deadlines to remember:
• 18 August 18 2010: early deadline for minisymposium proposals; online registration opens
• 17 September 2010: early decisions announced for minisymposium proposals
• 4 October 2010: ﬁnal submission deadline for minisymposium proposals
• 29 October 2010: ﬁnal decisions announced for minisymposium proposals
• 15 December 2010: submission deadline, accepted minisymposia abstracts;
submission deadline, contributed paper abstracts
• 14 January 2011: notiﬁcations sent to accepted contributed speakers
• February/March 2011: ICIAM 2011 program posted online.
Special focus themes:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

computational and modelling challenges in industry
control theory and applications
design and veriﬁcation of complex systems
dynamical systems and its applications
economics and ﬁnance
environmental science, including ocean, atmosphere, and climate
ﬂuid mechanics
graphics, visualisation, and computation
image and signal processing
materials science
mathematical biology
mathematical medicine and physiology
mathematical physics
mathematical programming and industrial applications
molecular simulation: quantum and classical
numerical analysis
ODE, PDE, and applications
scientiﬁc computing
solid mechanics
statistical sciences

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.
Dr Mohammed Abouzaid; MIT; 14–22 July 2010; – UAD; –
Brian Alspach; University of Newcastle; 1 May to 20 May 2010; –; UWA; Neville
Fowkes
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Dr Chengming Bai; Chern Institute of Mathematics; 15 April 2010 to 15 May
2010; Pure Mathematics; USN; A.I. Molev
Mehdi Behzad; Shahid Beheshti University; 11–18 July 2010; –; UWA; Cheryl
Praeger
Anton Betten; Colorado State University; 10 August to 15 January 2011; –; UWA;
Gordon Royle
Dr Andrew Byrne; University College Cork, Ireland; 21 September 2009 to 30
June 2010; cryptography; RMIT; Kristine Lally
Dr Luigi Cantini; LPTMS Universite Paris-Sud, France; 8–28 February 2011; –;
UMB; Dr Jan de Gier
Prof Alan Carey; Australian National University; 15–16 July 2011; –; USA; Vladimir Gaitsgory
Dr Florica Cirstea; University of Sydney; 14 July 2008 to 14 July 2011; applied
and nonlinear analysis; ANU; Neil Trudinger
Dr Robert Clark; University of Wollongong; 1 July 2008 to 1 July 2011; statistical
science; ANU; Alan Welsh
Dr Ashraf Daneshkhah; Bu-Ali Sina University; 15 October 2008 to 24 June 2010;
–; UWA; Cheryl Praeger
Dr David Dereude; Universite De Valenciennes; 01 January 2010 to 31 August
2010; –; UWA; Adrian Baddeley
Mr Gnanadarsha Dissanayake; Troy State University; 1 March 2010 to 31 December 2010; time series; USN; M.S. Peiris
Prof Zongming Guo; Henan Normal University; 12 March to 11 May 2010; nonlinear PDE; UNE; Prof Yihong Du
Mr Christian Habighorst; Universität Münster; 16 November 2009 to 16 May 2010;
random walks on p-adic Lie groups; USN; J. Parkinson
Prof Mark Handcock; University of Washington; 30 November 2009 to June 2010;
–; UWA; Adrian Baddeley
Moharram Irandmusa; Shahid Behestiti University; March 2010 to September
2010; –; UWA; Cheryl Praeger
Wei Jin (student); Central South University, China; 20 September 2008 to September 2010; –; UWA; Cheryl Praeger
Ik Sung Kim; Korea Maritime University, Busan; 1 March 2010 to 28 February
2011; computational mathematics, image processing; UNSW; Bill McLean
Prof Alexander Kleshchev; University of Oregon, USA; 17 June to 7 July 2010; –;
UMB; Prof Arun Ram
David Mason; University of the Witwatersrand; 2 May to 3 July 2010; –; UWA;
Neville Fowkes
Dr Lynne McArthur; RMIT University; June 2010; –; USA; John Boland
Prof Daniel Nakano; University of Georgia; 1 February 2010 to 30 June 2010; classical Lie superalgebras, cohomological transfer theorems; USN; G.I. Lehrer
Dr Benjamin Nill; University of Georgia, USA; 30 May 2010 to 20 June 2010;
computational geometry; USN; J.J. Cannon
A/Prof Kay O’Halloran; Interactive and Digital Media Institute Singapore; 2 August 2010 to 28 January 2011; –; UWA; Kevin Judd
Prof Makato Ozawa; Komazawa University, Japan; 1 April 2009 to 31 March 2011;
–; UMB; Prof Hyam Rubinstein
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Mr Kyle Pula, PhD student; Colorado, USA; 31 August 2010; combinatorics and
non-associative algebra, transversals of Latin squares; Ian Wanless
A/Prof Andrei Ratiu; Istanbul Bilgi University; 21 September 2009 to 31 August
2010; –; UMB; A/Prof Craig Hodgson
A/Prof Alistair Savage; University of Ottawa, Canada; 30 May to 4 June 2010; –;
UMB; Prof Arun Ram
Dr Alistair Savage; University of Ottawa; 6–23 May 2010; geometry, algebra, representation theory; USN; A. Henderson
Dr Keiichi Shigechi; University of Amsterdam, The Netherlands; 24 February to
31 August 2010; –; UMB; Dr Jan de Gier
Mr Shavak Sinanan; Warwick University; 15 April 2010 to 23 May 2010; computational group theory; USN; J.J. Cannon
Shujiao Song; Tsinghua University; 1 February 2010 to 31 July 2010; –; UWA;
Cai Heng Li
Prof Stuart Whittington; University of Toronto, Canada; 30 June 2010 to 10 July
2010; –; UMB; Prof Tony Guttmann
Prof Xiaoyan Zhang; Shandong University, China; 16 January 2010 to 16 January
2011; nonlinear analysis; UNE; Prof Yihong Du

AustMS Accreditation
The secretary has announced the accreditation of:
• Laureate Professor Jonathan M. Borwein of The University of Newcastle as
an Accredited Fellow (FAustMS);
• Dr Nadezda Sukhorukova of the University of Ballarat as an Accredited Member (MAustMS).

AustMS Lift-oﬀ Fellowships
As announced by the President, applications for Australian Mathematical Society
Lift-oﬀ Fellowships are now invited, subject to the following rules. Prospective applicants should visit the Society’s web site at http://www.austms.org.au/Lift-oﬀ
for an application template before submitting an application electronically to the
secretary of the selection committee at Lift-oﬀ@austms.org.au.
The members of the selection committee are: Associate Professor Andrew Mathas,
Associate Professor Peter Stacey (Secretary) and Professor Peter Taylor.
Rules for Australian Mathematical Society Lift-oﬀ Fellowships
1. The fellowship scheme is to provide short-term support, including living expenses and travel grants, for students who have recently submitted for examination a PhD thesis in the mathematical sciences. To be eligible to apply
for a Lift-oﬀ Fellowship candidates must have submitted their PhD thesis for
examination within the previous three months.
2. Awards will be based on academic excellence.
3. Applicants must have been members of the Society for at least 12 months at
the time of application.
4. The Society will establish a selection committee to make recommendations
to Council on the award of fellowships.
5. The selection committee will recommend the amount to be granted, to a
maximum of $5000, to a successful applicant, taking account of the proposed
research activities, need for support and research track record.
6. Applications must be forwarded through (and supported by) the applicant’s
supervisor and must be accompanied by a thesis abstract and by referees’
reports on two papers accepted for publication or at least two examiners’
reports on the applicant’s thesis. A full CV and a research plan and budget
(at most one page) should be included with each application.
7. Applications may be submitted to the secretary of the selection committee
at any time.
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8. Fellowship recipients must submit a report to the Society at the conclusion
of the fellowship.
9. The Society expects to award up to seven scholarships annually for the next
three years. However, depending on demand, the Council may increase the
amount available for the scheme.

Election of Oﬃcers and Ordinary Members of Council
Nominations are invited for the following Oﬃcers for the Session commencing after
the Annual General Meeting to be held in September 2010:
One Vice-President. Note: According to Paragraph 34(i) of the AustMS Constitution, Professor N. Joshi will continue in oﬃce as the Immediate-Past-President,
and Professor P.G. Taylor will move from President-Elect to President, after the
AGM in September 2010.
According to Paragraph 34(iii), the positions of Secretary and Treasurer will be appointed by Council at its September 2010 meeting; nominations for these positions
are no longer being called for on an annual basis.
The present Oﬃcers of the Society are:
•
•
•
•
•

President: N. Joshi, FAA
President-Elect: P.G. Taylor
Vice-President: A.P. Mathas
Secretary: P.J. Stacey
Treasurer: A. Howe

According to Paragraph 34(ii), A.P. Mathas is eligible for re-election.
Ordinary Members of Council
The present elected Ordinary Members of Council are:
1. Members whose term of oﬃce expires after the AGM in 2010:
• D.G. FitzGerald
• V. Ejov
2. Members whose term of oﬃce expires after the AGM in 2011:
• M.R. Giudici
• A. Henderson
• J. Ramagge
3. Members whose term of oﬃce expires after the AGM in 2012:
• J.M. Borwein
• B.M. Maenhaut
• A. Ram
Accordingly, nominations are invited for two positions as Ordinary Members of
Council, who shall be elected for a term of three consecutive sessions. Note that
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according to Paragraph 34(iv) of the Constitution, D. FitzGerald and V. Ejov
are not eligible for re-election at this time as Ordinary Members. According to
paragraph 35 of the Constitution, representatives from South Australia and Tasmania will be required, to ensure that the elected Oﬃcers and elected members of
Council include residents from all the States and the ACT.
To comply with the Constitution (see Paragraphs 61 and 64), all nominations
should be signed by two members of the Society and by the nominee who shall
also be a Member of the Society.
Nominations should reach the Secretary (whose name and address appear inside
the back cover of the Gazette) no later than Friday 18 June 2010.
Alternatively, members are encouraged to send informal suggestions to the Nominations and Publications Committee, by emailing the Secretary at
Secretary@austms.org.au.
For the information of members, the following persons are currently ex-oﬃcio
members of Council for the Session 2009–2010.
Vice President (Chair of ANZIAM):
Vice President (Annual Conferences):
Representative of ANZIAM:
Public Oﬃcer of AustMS and AMPAI:
Chair, Standing Committee on Mathematics Education:
AustMS member elected to Steering Committee:
Editors:

T.R. Marchant
R. Zhang
P.G. Howlett
P.J. Cossey
L.N. Wood
J.H. Rubinstein

A.R. Albrecht and K. White (Gazette)
D.E. Taylor (Bulletin)
R.R. Moore (Electronic Site)
M.G. Cowling (Journal of AustMS)
C.E. Praeger (Lecture Series)
A.P. Bassom and G. Hocking (ANZIAM Journal)
A.J. Roberts (ANZIAM Journal Supplement)

The Constitution is available from the Society’s web pages, at
www.austms.org.au/Constitution.
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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Applications for membership, notices of change of address or title or position, members’ subscriptions, correspondence related to accounts, correspondence about the distribution of the
Society’s publications, and orders for back numbers, should be sent to the Treasurer. All other
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found at the Society web site: www.austms.org.au.
Local Correspondents
ANU:
Aust. Catholic Univ.:
Aust. Defence Force:
Bond Univ.:
Central Queensland Univ.:
Charles Darwin Univ.:
Charles Sturt Univ.:
CSIRO:
Curtin Univ.:
Deakin Univ.:
Edith Cowan Univ.:
Flinders Univ.:
Griﬃth Univ.:
James Cook Univ.:
La Trobe Univ. (Bendigo):
La Trobe Univ. (Bundoora):
Macquarie Univ.:
Monash Univ.:
Murdoch Univ.:
Queensland Univ. Techn.:

K. Wicks
B. Franzsen
R. Weber
N. de Mestre
R. Stonier
I. Roberts
J. Louis
C. Bengston
J. Simpson
L. Batten
U. Mueller
R.S. Booth
A. Tularam
S. Belward
J. Schutz
B. Davey
R. Street
B. Polster
M. Lukas
G. Pettet

RMIT Univ.:
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Y. Ding
J. Sampson
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B. Hughes
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G. Schmalz
C. Tisdell
H.B. Thompson
K. White
T. Langlands
P. Dunn
J. Parkinson
B. Gardner
E. Lidums
R. Ollerton
T. Blackwell
J. McCoy
P. Cerone

Publications
The Journal of the Australian Mathematical Society
Editor: Professor M. Cowling
School of Mathematics
University of Birmingham
Edgbaston, Birmingham B15 2TT
UK

The ANZIAM Journal
Editor: Professor A.P. Bassom
School of Mathematics and Statistics
The University of Western Australia
WA 6009
Australia

Bulletin of the Australian Mathematical Society
Editor: Associate Professor D. Taylor
Bulletin of the Australian Mathematical Society
School of Mathematics and Statistics
The University of Sydney
NSW 2006
Australia

The Bulletin of the Australian Mathematical Society aims at
quick publication of original research in all branches of mathematics. Two volumes of three numbers are published annually.
The Australian Mathematical Society Lecture Series
Editor: Professor C. Praeger
School of Mathematics and Statistics
The University of Western Australia
WA 6009
Australia

The lecture series is a series of books, published by Cambridge
University Press, containing both research monographs and
textbooks suitable for graduate and undergraduate students.
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