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David Yost and I began our joint editorship of the Gazette at the beginning of 2013
with Issue 1 of Volume 40. In my editorial for that issue I mentioned the news item
that in January 2013 Curtis Cooper discovered the largest known prime number.
Little did I know that prime numbers would feature prominently in the news in
April and May this year.
In April the Chinese mathematician, Yitang Zhang, who entered Peking University
in 1978, obtained his PhD from Purdue University in 1991 and is employed by the
University of New Hampshire, announced a proof of The Prime Gap Conjecture,
which is a giant step towards the 2,000-year-old Twin Prime Conjecture attributed
to Euclid. The Twin Prime Conjecture asserts that there are infinitely many pairs
of prime numbers which differ by 2. The Prime Gap Conjecture says that there
exists an integer k for which there are infinitely many prime numbers pairs of the
form (p, p + a), where a is less than or equal to k. Zhang proved The Prime Gap
Conjecture for k = 70, 000, 000. Since Zhang’s paper was accepted for publication
in the prestigious journal, Annals of Mathematics, there has been much activity
in reducing the number k. At the time of writing this editorial, the best result is
k = 5, 414. Of course if the number could be reduced to 2, then The Twin Prime
Conjecture would be proved.
Australian academics live in an environment where their research performance is
evaluated annually and where ARC grants largely go to those in the best research
universities in the country. In this context, it is interesting to note that Yitang
Zhang is not a young mathematician, that one would not describe his previous
publication record as superb, and he is not employed by one of the best universities
in the US. Nevertheless, he has broken the back of a 2,000-year-old problem which
thousands before him have failed to solve.
In May this year, the Peruvian mathematician, Harald Andrés Helfgott, born
in 1977 and currently working at École Normale Supérieure in Parı́s, announced
a proof of The Ternary Goldbach Conjecture, named after Christian Goldbach
(1690–1764), who recorded this conjecture in 1742. The conjecture states that
‘Every odd integer strictly greater than 7 is the sum of 3 odd prime numbers’.
The Editors of the Gazette commissioned Dr Tim Trudgian of ANU to write an
exposition of the results of Helfgott and Zhang, and his well-written exposition
appears in this issue of the Gazette. Tim Trudgian himself was responsible for reducing Zhang’s bound of 70 million to less than 60 million. As Tim points out in his
article, you can follow the reduction of the 70 million bound at a site http://tinyurl.
com/ktdjgkb which is moderated by the Australian-born Fields medallist Terry
Tao.
In Amnon Neeman’s report in this issue of the Gazette on the conference in honour
of Peter O’Sullivan’s 60th birthday, he says ‘My view is that what happened at the
conference illustrates yet again the sad state of Australian mathematics, an issue
that the AustMS has been campaigning about for decades. Over the last decades
there has been a brain drain from Australia leaving our coverage of mathematics
very thin, with huge holes in areas of major international activity.’ These remarks

160

Editorial

bring two questions to my mind: (1) Was there a point in time when there was a
better coverage of mathematics in Australia? (2) Is it better for Heads of Australian
mathematics departments to seek new staff in existing areas of research strength or
to cover gaps in Australian mathematics research? I look back on nearly 50 years
of mathematics in Australia. In the early days of this period I recall significant
research strength in group theory, number theory and fluid mechanics. I am not
suggesting there were not others, but these come to mind. Later there were new
strengths in areas such as category theory, harmonic analysis, partial differential
equations, low dimensional topology and graph theory, while research in applied
mathematics became much broader. At the same time as Australia was known for
research strength, even leadership, in some areas there were important areas of
mathematics research that were not represented in Australia. Today Department
Heads who are lucky enough to be able to advertise for new staff should address
the question of whether to focus research strengths or fill gaps in research. I prefer
the former, but each Head should ponder that question.
Talking about looking back and thinking about the future, in this issue there are
obituaries for Bruce Morton and Maurie Brearley. Phill Schultz has provided reviews of the books Mathematical Excursions to the World’s Great Buildings by
Alexander J. Hahn and Archimedes’ Modern Works by Bernard Beauzamy. Readers should note the request from Hans Lausch for problem donations that can
be used in national, regional and international senior-secondary-school mathematics competitions. Finally for your entertainment I draw your attention to Puzzle
Corner 33 by Ivan Guo.
Breaking News: Emeritus Professor Rodney Baxter FRS of the Australian National University has been awarded a Royal Society medal. Previous winners of
this medal include Sir Michael Atiyah FRS, George Boole, Arthur Cayley, Francis Crick, Paul Dirac, Simon Donaldson, Michael Faraday, Roger Penrose, Lord
Rayleigh, J.J. Sylvester and Andrew Wiles. More on this is the next issue of the
Gazette.
Sid Morris, Adjunct Professor, La Trobe University.
Emeritus Professor, University of Ballarat, Australia.
Email: morris.sidney@gmail.com
Sid Morris retired after 40 years as an academic. He received BSc
(Hons) from UQ in 1969 and PhD from Flinders in 1970. He held positions of Professor, Department Head, Dean, Deputy Vice-Chancellor,
CAO and CEO. He was employed by the universities: Adelaide, Ballarat, Flinders, Florida, La Trobe, UNE, UNSW, UQ, UniSA, TelAviv, Tulane, Wales, and Wollongong. He was Editor of Bull. AustMS
and J. Research and Practice in IT, and founding Editor-in-Chief of
AustMS Lecture Series. He was on the Council of AustMS for 20
years and its Vice-President. He received the Lester R. Ford Award
from the Math. Assoc. America. He has published 140 journal papers
and 4 books for undergrads, postgrads and researchers, plus an online
book, supplemented by YouTube and Youku videos, translated into 6
languages and used in 100 countries. Karl Hofmann and Sid recently
completed the 3rd edition of their 944-page book The Structure of
Compact Groups.

Peter Forrester*

I’m writing this just as first semester has ended. A recent email conversation with
one of my colleagues indicates a level of frustration that demanding teaching loads
can have with respect to one’s other duties, in particular research. Part of the
demand relates to the large lecture sizes in a typical undergraduate mathematics
unit in Australia, which are often at historical highs. This in turn is mostly due
to the federal government funding model — explicitly the base funding — which is
allocated to universities for mathematics students, and then the way this funding
is allocated from the central university down to the departments. The latter point
was dramatically illustrated back in 2006, when the cluster funding rate rose from
1.3 (the normalisation is 1, for economics and humanities) to 1.6 (the funding
rate of computing), yet there were many instances of mathematics departments
receiving little or any boost to their budget.
The coupling between teaching, research, staffing and funding is a relevant point
to keep in mind when pondering the merit of the federal government’s proposal to
cut the higher education budget as a way to partially pay for the Gonski education
reforms in schools. In a media release on the issue, AMSI Director Geoff Prince
makes a related point: taking money out of the tertiary sector weakens the standard
of training of future school teachers. Another issue to take into consideration is one
raised in the AustMS decadal plan submission relating to teaching and learning, coauthored by Leigh Wood and Dann Mallet, namely that best practice mathematics
learning in the future will move away from repetition and rote practice, and
towards higher level modelling and more practice-based case studies. For these
reasons, let me refer back to my previous President’s Column, and the report ‘The
Mathematical Sciences in 2025’. There are obvious challenges to implement such
best practice in our university mathematics programs, and maintaining adequate
staffing and funding are obvious necessary conditions.
I venture to say too, that other necessary conditions are a pulling together of
our collective expertise, whether it be Pure, Applied, industry based or academic.
Fortunately here the present state in the Australian mathematical sciences is on
the whole very healthy. For example, the norm is to have all these aspects (and
typically statistics and mathematics education too) as part of a typical colloquium
program in a university mathematics department. Some of my clearest memories
of my early days as an academic at La Trobe are the colloquium organized by the
now ANZIAM president Phil Broadbridge relating to maths in industry, and by
Robert Hunting on mathematics education. At the AustMS annual conference a
very successful initiative has been to have applied mathematics plenary lectures.
There’s no doubt that the 56th Annual Meeting in Ballarat last year got off to

∗ Email:

President@austms.org.au
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a flying start due to the interest created by Mary Myerscough’s plenary lecture
‘The mathematics of honey bee house hunting: scale and complexity in modelling
social insects’. Furthermore, there are also special sessions relating to applied
mathematics: last year including ‘Applied mathematical modelling’ and ‘Numerical
optimization and applications’. Interests of the mathematical sciences community
on important government committees — for example those administered by the
ARC — are typically served by mathematical scientists with a broad range of
specialities. For some time now, this has been the ‘Australian Way’, and it seems
fair to suggest that the associated diversity and broader outlook is to the benefit
of our profession.
One interesting department colloquium I attended recently was by David Clarke
(Melbourne Graduate School of Education) on the topic of ‘Constructing and
concealing difference in international comparative research’. One point made
was that generic metrics inevitably misrepresent valued performances, school
knowledge and classroom practice as seen by the local community. This is
important, because international cross-cultural comparative studies such as TIMSS
are gaining more and more press, and influence public opinion and government
policy. Most AustMS members have a professional interest in mathematics
education. It is certainly then in our interest to hear more from mathematical
educationalists, and conversely AustMS encourages members of the Mathematics
Education Research Group of Australasia (MERGA) to join our ranks, if they
haven’t done so already.

Peter Forrester received his Doctorate from the Australian
National University in 1985, and held a postdoctoral
position at Stony Brook before joining La Trobe University
as a lecturer in 1987. In 1994 he was awarded a senior
research fellowship by the ARC, which he took up at
The University of Melbourne. Peter’s research interests
are broadly in the area of mathematical physics, and more
particularly in random matrix theory and related topics
in statistical mechanics. This research and its applications
motivated the writing of a large monograph ‘log-gases and
random matrices’ (PUP, Princeton) which took place over
a fifteen-year period. His research has been recognised by
the award of the Medal of the Australian Mathematical
Society in 1993, and election to the Australian Academy
of Science in 2004, in addition to several ARC personal
fellowships.

Ivan Guo*

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner number 33. Each puzzle corner includes a handful of fun, yet intriguing, puzzles for
adventurous readers to try. They cover a range of difficulties, come from a variety
of topics, and require a minimum of mathematical prerequisites for their solution.
Should you happen to be ingenious enough to solve one of them, then you should
send your solution to us.
For each puzzle corner, the reader with the best submission will receive a book
voucher to the value of $50, not to mention fame, glory and unlimited bragging
rights! Entries are judged on the following criteria, in decreasing order of importance: accuracy, elegance, difficulty, and the number of correct solutions submitted.
Please note that the judge’s decision — that is, my decision — is absolutely final.
Please email solutions to ivanguo1986@gmail.com or send paper entries to: Gazette
of the Australian Mathematical Society, School of Science, Information Technology
& Engineering, University of Ballarat, PO Box 663, Ballarat, Vic. 3353, Australia.
The deadline for submission of solutions for Puzzle Corner 33 is 1 September 2013.
The solutions to Puzzle Corner 33 will appear in Puzzle Corner 35 in the November
2013 issue of the Gazette.
Notice: If you have heard of, read, or created any interesting mathematical puzzles
that you feel are worthy of being included in the Puzzle Corner, I would love to
hear from you! They don’t have to be difficult or sophisticated. Your submissions
may very well be featured in a future Puzzle Corner, testing the wits of other avid
readers.
Same sum
Let S be a set of 10 distinct positive integers no more than 100. Prove that S
contains two disjoint non-empty subsets which have the same sum.
Knights and knaves
In the following problems, knights always tell the truth and knaves always lie.
(i) There is a queue of people, each of whom is either a knight or a knave. It is
known that there are more knights than knaves. Apart from the first person,
every person points to someone in front of them in the queue and declares
∗ School

of Mathematics and Statistics, University of Sydney, NSW 2006, Australia.
Email: ivanguo1986@gmail.com
This puzzle corner is also featured on the Mathematics of Planet Earth Australia website
http://mathsofplanetearth.org.au/
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the status of that person (being a knight or a knave). Is it possible for a
bystander to determine the actual status of everyone in the queue?
(ii) There is a group of people, each of whom is either a knight or a knave. Each
person makes the following two statements: ‘All my acquaintances know each
other’, and ‘Among my acquaintances, the number of knights is no more than
the number of knaves.’ We assume that knowing is mutual. Prove that the
number knaves in the group is no more than the number of knights.
Diagonal difference
In a regular nonagon, prove that the length difference between the longest diagonal
and the shortest diagonal is equal to the side length. In other words, prove c−b = a
in the diagram below.
a

b
c

Edward is playing with scissors again. At each
move, he chooses a polygon in front of him, and
cuts it into two polygons with a single straight
cut. Starting with a single rectangle, determine
the minimal number of cuts required to obtain,
among other shapes, at least 106 polygons with
exactly 22 sides.

Photo: Marius Muresan, SXC

Scissors and shapes 2

Perfect recovery
There are n distinct non-negative integers written on the board. Jack memorises
these numbers before erasing them and replacing them with the n2 pairwise sums.
Now Jill enters the room and studies the sums on the board. Find all positive
integers n for which it is possible for Jill to recover the original n integers uniquely.
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Solutions to Puzzle Corner 31
Many thanks to everyone who submitted. The $50 book voucher for the best submission to Puzzle Corner 31 is awarded to Joe Kupka. Congratulations!
Rolling in riches
Place four $1 coins as shown in the diagram below. Now roll the shaded coin anticlockwise around the other three, touching them the entire time, until it returns to
the original position. How much has the shaded coin rotated relative to its centre?

$1

$1

$1

$1

Solution by M.V. Channakeshava: First note that if we rotate the shaded coin halfway around another coin while keeping firm contact, the shaded coin has actually
rotated 360◦ about its centre. (Please try it out if you are not convinced!)

$1
$1

$1

$1

$1

$1

Now the required movement consists of three such half turns. Hence the shaded
coin has rotated 3 × 360◦ = 1080◦ relative to its centre.

$1

$1

$1

$1

Comment: Here is an interesting generalisation. Position n $1 coins so that their
centres form a convex n-gon whose side lengths are equal to the diameter of the
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coins. If a shaded $1 coin is rolled one lap around the n coins while maintaining
contact, prove that it has rotated (n + 6) × 120◦ relative to its centre.
Picky padlocks
An ancient scroll is kept in a chest, which is locked by a number of padlocks. All
padlocks must be unlocked in order to open the chest. Copies of the keys to the
padlocks are distributed amongst 12 knights, such that any group of 7 or more
knights can open the chest should they choose to do so, but any group of less than
7 cannot. What is the minimal number of padlocks required to achieve this?
Solution by Pratik Poddar: Let us consider the general case where there are n
knights in total, denoted by T1 , T2 , . . . , Tn . We require every set of k knights to be
able to open the chest, but no set of k − 1 knights can open it.
Suppose a set of S of k − 1 knights are trying to open the chest. There must be at
least one lock, say LS , which remains locked. Now if any additional knight not in
S joins the group, he must be able to unlock LS as the group of k knights must
be able to open the chest. In other words, a knight can unlock LS if and only if
he doesn’t belong to the set S.
By the same argument, for any set of k −1 knights, there exists a lock identified
 by
n
n
the set. Hence we must have at least k−1
locks in total. To show that k−1
locks
are sufficient, simply biject the locks to the sets of k − 1 knights. In particular,
give a key to a knight if and only if he is not in the set corresponding to the lock.

12
Therefore the required answer is 7−1
= 924.
Stargazing
An astronomer observed 20 stars with his telescope. When he added up all the pairwise distances between the stars, the result was X. Suddenly a cloud obscured 10
of the stars. Prove that the sum of the pairwise distances between the 10 remaining
stars is less than 21 X.
Bonus: Can you improve the bound? What is the smallest real number r such that
the new sum is always less than rX, regardless of the configuration of the stars?
Solution by Jensen Lai: We assume that all the stars are in distinct positions. Let
the 10 obscured stars be A1 , A2 , . . . , A10 and the 10 unobscured stars be B1 , B2 , . . . ,
B10 . By the triangle inequality
d(Bi , Bj ) ≤ d(Bi , Ak ) + d(Ak , Bj ),

1 ≤ i, j, k ≤ 10,

(1)

where d(·, ·) is the distance function. Now let k ≡ i + j(mod10) and sum (1) over
all pairs of (i, j) satisfying 1 ≤ i < j ≤ 10. By the restriction on k, each occurrence
of d(Bi , Ak ) and d(Ak , Bj ) on the right-hand side of (1) is unique. Together, they
capture 90 out of the 100 possible terms of the form d(Am , Bn ). Hence we have
X
X
d(Bi , Bj ) ≤
d(Am , Bn ).
1≤i<j≤10

1≤m,n≤10

Puzzle Corner 33
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Therefore
X

X=

1≤i<j≤10

>2

X

d(Bi , Bj ) +

d(Am , Bn ) +

1≤m,n≤10

X

X

d(Ai , Aj )

1≤i<j≤10

d(Bi , Bj ),

1≤i<j≤10

as required.

Bonus solution by Joe Kupka: We sum the inequality (1) over all triples (i, j, k)
satisfying 1 ≤ i < j ≤ 10 and 1 ≤ k ≤ 10. In the summation, each term on the
left-hand side appears 10 times while each term on the right-hand side appears 9
times. Hence
X
X
10
d(Bi , Bj ) ≤ 9
d(Am , Bn ).
1≤i<j≤10

1≤m,n≤10

Therefore

X

X=

d(Bi , Bj ) +

1≤i<j≤10

>

X

19
9

d(Am , Bn ) +

1≤m,n≤10

d(Bi , Bj ) +

1≤i<j≤10

=

X

X

10
9

X

X

d(Ai , Aj )

1≤i<j≤10

d(Bi , Bj )

1≤i<j≤10

d(Bi , Bj ).

1≤i<j≤10

So the improved lower bound is 19
X. To show that it is possible to get arbitrarily
9
close to this bound, consider the limiting case of A1 , . . . , A10 , B1 , . . . , B9 being at
the same point and B10 being a distance of d away. Then X = 19d and the sum
of the distances between B1 , . . . , B10 is 9d.
Golden creatures
At the beginning of time, in a galaxy far, far away, the Queen of Heaven gives birth
to 40 golden creatures. On the last day of each year the King of Heaven sacrifices
a randomly chosen creature to his own glory. After every 20 sacrifices, the Queen
gives birth to 20 new creatures. Every creature lives until it is sacrificed by the
King. Any creature who reaches 100 years of age receives a congratulatory letter
from the Queen.
(i) What is the probability that a creature will receive a congratulatory letter?
(ii) How many congratulatory letters, on average, will the Queen write in the
first 1000 years?
(iii) One of the first 40 creatures is named Adam. One of the 20 creatures born after 40 sacrifices is named Eve. What is the probability that Adam will outlive
Eve?
Solution by Dave Johnson:
(i) In each 20 year cycle, exactly half of the 40 creatures present at the beginning survive the 20 years. So the chance of a particular creature surviving a
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20 year cycle is 12 . In order to receive a congratulatory letter, a creature has
1
to survive five of these cycles. So the probability is 215 = 32
.
(ii) In order for a creature to be eligible for a congratulatory letter in the first
1000 years, it must be born before year 901. In total, there are
40 + 20 + 20 + · · · + 20 = 920
|
{z
}
44

such creatures. So the expected number of congratulatory letters is 920
32 =
28.75. Note that we have not included those creatures who turn 100 at the
beginning of year 1001.
(iii) For Adam to outlive Eve, we require Adam to be alive when Eve is born.
The chance of Adam surviving the first 40 years (two 20 year cycles) is 212 =
1
4 . From year 41 onwards, Adam and Eve have an equal chance of being
sacrificed each year. So the probability of Adam outliving Eve is 14 × 12 = 81 .
Uncovered construction
Can you construct a set of 100 rectangles, with the property that not one of the
rectangles can be completely covered by the the other 99?
Solution by Joe Kupka: We will construct an infinite sequence of rectangles R1 , R2 ,
. . . , such that no one rectangle can be covered by the others. For n = 1, 2, . . . ,
define the length ln and width wn of Rn by
n
Y
1
ln = 2n , wn =
.
2i+1 + 1
i=1

Note that the widths satisfy the following property
n
Y
1
n+1
n+1
2
wn = 2
2i+1 + 1
i=1

 n−1
Y
1
1
= 1 − n+1
i+1
2
+ 1 i=1 2
+1
=

n−1
Y

1
2i+1

−

n
Y

1
2i+1

+1
+1
i=1
i=1
(
1 − w1 ,
n = 1,
=
wn−1 − wn , n > 1.
Hence we have
∞
X
i=n

2

i+1

(
1,
n = 1,
wi =
wn−1 , n > 1.

(2)

We now claim that our sequence of rectangles satisfy the required property. For the
sake of contradiction, assume there exists a covering of Ri by the other rectangles.
For each j < i, consider how much Rj is able to cover along the length of Ri . The
longest length Rj can cover equals to the diagonal of Rj , which is strictly bounded
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above by lj + wj . In other words, the portion of Ri covered by Rj must be smaller
than a (lj + wj ) × wi rectangle. Summing the areas covered by Rj over all j < i
and applying (2), we have
X



i−1
i−1
∞
X
X
(lj + wj )wi <
2j +
wj wi < (2i − 2) + 1 wi = (2i − 1)wi .
j=1

j=1

j=1

Now for k > i, the areas covered by Rk are bounded above by lk wk . Summing
these and again applying (2), we have
∞
∞
∞
X
X
1 X k+1
1
2 wk = wi .
lk wk =
2k wk =
2
2
k=i+1

k=i+1

k=i+1

Hence in total, the area of Ri covered by the other rectangles is bounded above by
i−1
X
j=1

(lj + wj )wi +

∞
X

k=i+1

1
lk wk < (2i − 1)wi + wi < 2i wi = li wi .
2

Since the area of Ri is li wi , this is a contradiction. Therefore it is not possible to
cover Ri by the other rectangles for every i, completing the solution.

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.

Jenny Henderson: Order of Australia Medal

I am honoured to have been awarded the Medal of the Order of Australia in the
2013 Queen’s Birthday Honours List.
I began working at the University of Sydney (in the Department of Pure Mathematics, later part of the School of Mathematics and Statistics) as a half-time
tutor in 1985, retired as a senior lecturer in 2012 and am now an honorary staff
member of the School. My main area of interest is the teaching and learning of tertiary mathematics. I’ve always loved lecturing and tutoring, and have also greatly
enjoyed curriculum design, the writing of new course materials and provision of
learning support to students at all stages of their degree. In 1997 I received the
Vice-Chancellor’s Award for Excellence in Teaching.
As a co-founder of the Sydney University Tertiary
Mathematics Education Group in 1992, I helped to
organise seminars and workshops on teaching issues,
bringing together mathematicians from many universities to share their experiences. From 1992 to 2004 I
was part of a small team which ran mathematics enrichment groups for high school students. At its peak,
the network had a membership of hundreds of students in more than 30 school-based clubs across Australia and New Zealand. My role was to handle the
network administration, write the weekly newsletter,
and check and publish student solutions. This led to
my appointment as chief organiser of the topic group
on mathematics clubs at the International Congress on Mathematical Education
in Seville in 1996. At Open Days and Science Week exhibitions I organised the
School’s interactive mathematics displays, something that was made possible only
with the enthusiastic help of our wonderful postgraduate students.
From 2002–2011, initially as Associate Dean (Publicity and Marketing) and then
as Pro Dean of the Faculty of Science, I was able to play a wider role in both the
Faculty and the University while still remaining as senior lecturer in the School.
Wherever possible I helped to reinforce the importance of mathematical study not
only to colleagues in other faculties but also by giving talks to parent groups and
school students. For 15 years I chaired the Faculty’s scholarships committee while
at the same time being scholarships officer in the School. This allowed me to meet
and talk to the best high school students in the state at the crucial time when they
were deciding degree and subject choices. Of course some of these students were
already keen mathematicians and have gone on to complete doctorates. For many
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of those not heading for a mathematics career but who loved the subject, I was
able to encourage and facilitate their continuing study of mathematics regardless
of their chosen career path.
One’s work is never done in isolation, and I would like to record my huge debt of
gratitude to colleagues and Heads of School for their active encouragement, help
and friendship over the years. I feel very fortunate to have had such a career.
Jenny Henderson OAM
School of Mathematics and Statistics, F07, University of Sydney, NSW 2006.
Email: jennyh@maths.usyd.edu.au

Fellow of the Royal Society

Australian statistician Professor Terry Speed, of the Walter and Eliza Hall Institute, has been elected as a Fellow of the Royal Society.
Terry Speed completed a BSc (Hons) in mathematics
and statistics at the University of Melbourne (1965),
and a PhD in mathematics at Monash University
(1969). He held appointments at the University of
Sheffield, UK (1969–1973) and the University of Western Australia in Perth (1974–1982), and he was with
Australia’s CSIRO between 1983 and 1987. In 1987
he moved to the Department of Statistics at the University of California at Berkeley (UCB), and has remained with them ever since. In 1997 he took an appointment with the Walter & Eliza Hall Institute of
Medical Research (WEHI) in Melbourne, Australia,
and was 50:50 UCB:WEHI until 2009, when he became emeritus professor at UCB and full-time at
WEHI, where he heads the Bioinformatics Division. His research interests lie in
the application of statistics to genetics and genomics, and to related fields such as
proteomics, metabolomics and epigenomics.

Foreign Associate
of the US National Academy of Sciences

Statistician Professor Peter Hall, Australian
Laureate Fellow at the University of Melbourne
and Distinguished Professor at University of
California Davis, is one of the 21 new foreign
associates recently elected to the US National
Academy of Sciences.
Peter Hall completed a BSc at the University of
Sydney (1974), and an MSc at the Australian
National University (1976) before completing
his PhD at the Oxford University in 1976. His
first appointment was to the University of Melbourne, followed by a long period at the Centre for Mathematics and its Applications at the
Australian National University.
His areas of research include both theoretical and applied statistics, particularly
nonparametric statistics, as well as probability theory and stochastic processes.
He was made an Officer of the Order of Australia earlier this year, as reported in
the Gazette 40(1), p. 14.
Other recent honours include
• 2012: Samuel S. Wilks Award, American Statistical Association
• 2011: Guy Medal in Silver, Royal Statistical Society
• 2010: George Szekeres Medal, Australian Mathematical Society

Australian Laureate Fellowships
Three Australian mathematicians have recently been awarded Laureate Fellowships by the Australian Research Council.
The Australian Laureate Fellowships scheme1 reflects the Commonwealth’s commitment to support excellence in research by attracting world-class researchers
and research leaders to key positions, and creating new rewards and incentives
for the application of their talents in Australia. The scheme encourages proposals
involving Australian and international researchers by providing eligible Australian
Laureate Fellows with Project Funding in addition to a salary supplement and
on-cost support.
Professor Peter Taylor, The University of Melbourne
New stochastic models for Science, Economics, Social Science and Engineering.
Professor Peter Taylor specialises in modelling randomly-varying systems. Stochastic, or random, phenomena abound in society. This project will combine advancement of the theory of stochastic models at a deep level with application to problems arising in science, economics, social science and engineering, and outreach
to educate members of the public about random processes of significance in their
lives.
Professor Hugh Possingham, ARC Centre of Excellence for Environmental Decisions, University of Queensland
Restore or protect: could habitat restoration ever be a better investment than habitat protection for biodiversity and ecosystem service conservation?
Australia’s multi-billion dollar national investment programs in nature conservation vacillate between two grand paradigms — prevention and cure. Professor
Possingham’s project will resolve this contest by developing the first rigorous quantitative framework for deciding whether protecting habitat is better than restoring
habitat.
Professor Xu-Jia Wang, The Australian National University
Nonlinear partial differential equations and applications.
Professor Xu-Jia Wang is an expert in partial differential equations, calculus of
variations, systems theory and control theory, and algebraic and differential geometry. This project aims to confirm and enhance Australia as a world leader in
the very active and highly significant area of nonlinear partial differential equations. He will develop new methods and techniques to solve challenging problems
of immense international interest and continue building expertise and training in
the area.
1 http://www.arc.gov.au/ncgp/laureate/laureate

default.htm

Problems for the Mathematics Olympiads:
Please donate generously
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 2008 and early 2010. The
present article is to repeat this exercise with problems from competitions held
between 2010 and early 2013. 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.
Before exhibiting various sample problems, it may be appropriate to put the various competitions serviced by the AMOC Senior Problems Committee into context.
1. The AMOC Senior Contest is held in August of each year. About 75 students, most of them in year 11, are given five problems and four hours to
solve them.
2. The Australian Mathematical Olympiad (AMO) is a two-day event in February with about 100 participants, including 12 students from New Zealand.
On either day, students face a four-hour paper containing four problems.
3. 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.
4. The International Mathematical Olympiad (IMO), initiated in 1959 with
eight and now attended by students from some 100 countries, is the top
secondary-school competition globally.
We now present sample problems from the above contests.
AMOC Senior Contest 2012, Problem 1 (difficulty level: low to medium).
Let ABCD be a cyclic quadrilateral. Let K1 be the circle that passes through
D and is tangent to AB at A, and let K2 be the circle that passes through
D and is tangent to BC at C. Let P be the point other than D in which K1
and K2 intersect. Prove that P lies on the line through A and C.
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AMOC Senior Contest 2011, Problem 5 (difficulty level: very high).
In a group of 2011 people of different heights, Zelda is the 27th tallest person.
Let n be the number of ways that this group can form a queue so that Zelda
is shorter than everyone ahead of her in the queue. Prove that there is exactly
one set S of 2010 distinct positive integers such that n is the product of the
elements of S.
The problem was submitted by Ian Wanless (Melbourne).
Australian Mathematical Olympiad 2012, Problem 5 (difficulty level: low).
(a) Prove that there is exactly one triple (x, y, z) of real numbers satisfying
all three equations:
(x + 20)(y + 12)(z − 4) = 1215
(x + 20)(y − 12)(z + 4) = 1215
(x − 20)(y + 12)(z + 4) = 1215.
(b) Determine the smallest integer n greater than 1215 such that the system
(x + 20)(y + 12)(z − 4) = n
(x + 20)(y − 12)(z + 4) = n
(x − 20)(y + 12)(z + 4) = n.
has integer solutions x, y, z.
Australian Mathematical Olympiad 2013, Problem 2 (difficulty level: medium).
Determine all triples of positive integers that satisfy
20xx = 13yy + 7z z .
Australian Mathematical Olympiad 2012, Problem 8 (difficulty level: high).
Two circles C1 and C2 intersect at distinct points A and B. Let P be the
point on C1 and let Q be the point on C2 such that PQ is the common
tangent closer to B than to A. Let BQ intersect C1 again at R, and let BP
intersect C2 again at S. Let M be the midpoint of PR, and let N be the
midpoint of QS. Prove that AB bisects ∠MAN.
The problem was submitted by Ivan Guo (Sydney).
Asian Pacific Mathematic Olympiad 2010, Problem 2 (difficulty level: medium).
For a positive integer k, call an integer a pure kth power if it can be represented as mk for some integer m. Show that for every positive integer n there
exist n distinct positive integers such that their sum is a pure 2009th power
and their product is a pure 2010th power.
The problem was submitted by Angelo Di Pasquale (Melbourne).
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International Mathematical Olympiad 2012, Problem 2 (difficulty level: medium).
Let n ≥ 3 be an integer, and let a2 , a3 , . . . , an be positive real numbers such
that a2 a3 · · · an = 1. Prove that (1 + a2 )2 (1 + a3 )3 · · · (1 + an )n > nn .
The problem was submitted by Angelo Di Pasquale (Melbourne).
The complete set of AMO problems and solutions covering the period 1979–2011
can be perused in [4] and [5], 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 IMO and of other school mathematics competitions run by the AMOC
are available in the AMOC’s year books [1].
Please let me have your problem donation(s). As always, credit to the donor of
successful problems will be given in [1].
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Report on Algebraic Cycles
and the Geometry of Group Orbits
The meeting in honor of Peter O'Sullivan's 60th birthday
Amnon Neeman*

On 2–4 September 2011 we held a conference to honor Peter O’Sullivan on the
occasion of his 60th birthday. Because most Australian mathematicians have never
heard of Peter O’Sullivan, it might be best if we begin with a brief summary of
the speeches given in his honor at the party which concluded the conference, on
the evening of Sunday 4 September.
I began with a very brief introduction, telling the assembled party that the very
first time I ever heard of Peter O’Sullivan was in May 2002. As it happens, I was
visiting Paris at the time, and I had just sat down to lunch at the cafeteria in
Chevaleret (Université de Paris VII), when Bruno Kahn sat down across the table
from me. Without even saying ‘Hello’ he asked: ‘Who is Peter O’Sullivan?’
I had no idea, but at the time I was still a recent arrival in Australia, and hence
suggested asking Gus Lehrer. Gus was amazed to hear that there was someone in
Australia, who knew what a reductive group was, that he had never heard of.
At that point I handed over the proceedings to Bruno Kahn who described how,
out of the blue, he and Yves André received a letter from this Peter O’Sullivan
at Coogee Beach, who said he had independently obtained some of their results
by different methods, and that his methods were superior and could be used to
improve on their results. Needless to say they were skeptical, especially as they
could find no trace of a Peter O’Sullivan anywhere in the mathematical literature.
After some correspondence with O’Sullivan, André and Kahn realized that he really could improve on their work. They arranged for him to be invited to visit
IHES for three months.
Yves André took over from Bruno Kahn to tell the people assembled at the party
about the talks O’Sullivan gave during this visit, of the respect his results received from the likes of Ofer Gabber, and of the Bourbaki Seminar that he (Yves
André) devoted to results by O’Sullivan and Kimura. He told us, for example,
about comments Serre made.
Kimura then went on to talk about the finite dimensionality result that he and
O’Sullivan obtained independently, one of the more remarkable advances in the
theory of motives in the last two decades. And finally Imi Bokor spoke. In the
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mathematics community in Australia Imi is probably the person who has known
Peter O’Sullivan the longest — they happened to go to the same high school and
were only a year apart. To the extent that I know anything about Peter’s early
days, it mostly comes from Imi.
The brief summary is that Peter did his Honours degree at UNSW from 1971
to 1974. He started a PhD at Sydney University in 1975 under Sam Conlon, but
dropped out in the middle of 1976. From then until 2002, no-one in the maths community heard anything of him. The reader should note that O’Sullivan is entirely
self-taught: the mathematics he does today is totally unlike anything he could
possibly have learned from Sam Conlon. In fact, there is no-one in Australia who
could have taught him — he is the only person in Australia to work on motives,
and probably the only person in the world to do so from the Tannakian perspective
he has.
At the party, Srinivas observed that there are parallels with Ramanujam.
The conference itself featured talks about the areas Peter O’Sullivan has contributed to. This means, of course, that most Australian mathematicians would
be unfamiliar with the subject matter — Peter works on mathematics that isn’t
common on our shores. We didn’t really expect many senior mathematicians to
come to the meeting — after all, most of us lead busy lives and have a hard enough
time keeping up with progress in our own fields. But we had hoped to attract a
large number of students: students are young and free and could benefit from
talks on subjects they’re unlikely to be taught at their home institutions. We had
therefore budgeted for a large contingent of students, which unfortunately didn’t
materialize. The result was that we ended up spending far less than expected.
Attendance at the conference was much smaller than expected, but the people who
came all thought it was a great meeting and congratulated us.
Let me end with a piece of propaganda. My view is that what happened at the
conference illustrates yet again the sad state of Australian mathematics, an issue
that the AustMS has been campaigning about for decades. Over the last decades
there has been a brain drain from Australia leaving our coverage of mathematics
very thin, with huge holes in areas of major international activity. It seems a crime
that a conference that brings together such a stellar group of international speakers cannot attract Australian participants. The country doesn’t train students in
areas sufficiently close to what the conference discussed.
Let me therefore encourage the AustMS to continue campaigning for a rebuilding
of Australian mathematics.

ANZIAM 2013
49th Applied Mathematics Conference
Jonathan Borwein*

The 49th annual ANZIAM Conference was held from 3–7 February at the Newcastle City Hall, Newcastle, Australia. The conference was attended by 214 delegates,
including over 80 students who gave excellent talks. In total, 182 contributed talks
were presented covering a wide range of topics in applied and industrial mathematics. See http://anziam2013.newcastle.edu.au/ for the full program and abstracts.

Bob Anderssen (left) and Geoff Mercer (right) examining the E.O. Tuck medal.

Nine invited talks were presented at the conference. This year’s invited speakers
were:
• Dr Heinz Bauschke, University British Columbia, Kelowna
• Professor Keith Devlin (CARMA/AMSI Speaker for Mathematics of Planet
Earth), Stanford University
• Professor Matthias Ehrgott, University of Auckland
• Professor G. Bard Ermentrout, University of Pittsburgh
• Professor Chris Glasbey, BIOSS Edinburgh
• Professor Graeme Hocking, Murdoch University
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• Professor Hanna Kokko, The Australian National University
• Professor Robert McKibbin (ANZIAM Medallist), Massey University
• Dr Matthew Simpson (Michell Medallist), Queensland University of Technology.
Visit http://anziam2013.newcastle.edu.au/speakers.html for full biographic details.
Stephen Boyd, this year’s AMSI–ANZIAM lecturer, was unable to participate because of a cycling accident. He will be making his lecture tour in September and
speaking at the AustMS meeting in Sydney.

Geoff Mercer accepts one of the two inaugural Tuck medals.

The Conference Dinner was held at Noah’s on the Beach on Wednesday evening
with musical entertainment by Benjamin Gumbleton. A highlight of the dinner
was the presentation of awards to outstanding researchers in various stages of their
careers.
The T.M. Cherry Prize for the best student talk was awarded jointly to Mr David
Khoury of University of NSW for his talk on ‘Using models to uncover dynamical
features of malaria infections that are difficult to measure’ and to Mr Theodore
Vo of Sydney University for his talk on ‘Combining mathematics and electrophysiology to understand bursting in pituitary cells’.
This year, there were two Cherry Ripe prize winners for the best talk as judged by
the students. They were given to Associate Professor Scott McCue of Queensland
University of Technology for his talk on ‘Multiscale modelling of sausage-shaped
cell migration leads to a continuum description with degenerate diffusion’ and to
Dr Sheehan Olver of The University of Sydney for his talk on ‘Sparse and stable
spectral methods’.
The 2013 J.H. Michell Medal for an outstanding early-career researcher was
awarded to Dr Terry O’Kane of CSIRO Marine and Atmospheric Research. The
A.F. Pillow Applied Mathematics Top-Up Scholarship was awarded to Lisa Mayo
from Queensland University of Technology.
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The 2013 EO Tuck Medal winners are Professor Shaun Hendy of Victoria University of Wellington’s School of Chemical and Physical Sciences and Industry,
Industry and Outreach Fellow, Callaghan Innovation and Professor Geoffry Mercer, Head, Infectious Disease Epidemiology & Modelling Group, National Centre
for Epidemiology and Population Health, Research School of Population Health,
Australian National University.
The Welcome Reception was well attended by 170 people and was held at Newcastle Regional Museum. The student BBQ was a great success as was a Dolphin
Watching Cruise at Port Stephens.
The organising Committee would like to acknowledge the sponsors of the meeting, CSIRO, The University of Newcastle, CARMA, MathWorks Australia, ASES
Maplesoft, and SolveIT Schneider Electric.
The hard work of the local organising committee, Juliane Turner, David Allingham, Mike Meylan, Bishnu Lamichhane, Masoud Talebian and Roslyn Hickson
seems to have resulted in a very successful, well-organised and highly enjoyable
conference. There has been a lot of positive feedback received from participants.

International Number Theory Conference
in memory of Alf van der Poorten
Noah's on the Beach, Newcastle
12{16 March 2012
http://carma.newcastle.edu.au/alfcon/
Jonathan Borwein* and Wadim Zudilin* **

Summary and purpose of the conference
The purpose of this meeting was to commemorate Alf van der Poorten’s research
and influence in number theory and generally in mathematics. It also presented
an exciting opportunity to
• promote and popularise number theoretic research and graduate study in
Australia
• initiate collaborative research in number theory within Australia
• attract several distinguished international visitors and strengthen the existing
and establish new collaborative international links between Australian and
international researchers, and
• give a comprehensive account of recent achievements in theoretical and computational number theory and its applications to cryptography and theoretic
computer science.
The meeting attracted a large number of international participants (about 50%
of the total number of participants) from all over the world and fully served its
purpose. It is also important to note that the meeting attracted researchers of all
generations, from world leading experts to mid-career researchers, young faculty,
postdocs and PhD students.
Organising committee
•
•
•
•

Laureate Professor Jonathan Borwein, University of Newcastle
Professor Igor Shparlinski, Macquarie University (now at University of NSW)
Juliane Turner, University of Newcastle
Associate Professor (now Professor) Wadim Zudilin, University of Newcastle
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Topics covered
Most of the topics were in the general area of number theory, including its analytic,
algebraic and computational aspects. Several topics were directly related to Alf’s
interests and research activities, including Diophantine approximations, linear recurrence sequences, continued fractions, finite automata and even the ‘Thrall of
Fibonacci’. Most of the talks were devoted to expositions of recent results in these
areas, connecting them with Alf’s contributions and also giving perspectives for
further developments.
The Proceedings have now been published as: Borwein, J.M., Shparlinski, I. and
Zudilin, W. (eds) (2013), Number Theory and Related Fields: In Memory of Alf van
der Poorten, Springer, New York (see www.springer.com/mathematics/numbers/
book/978-1-4614-6641-3).
Keynote presenters
•
•
•
•
•
•
•
•
•
•
•

Yann Bugeaud (University Louis-Pasteur, Strasbourg)
John Coates (University of Cambridge)
John Friedlander (University of Toronto)
Frank Garvan (University of Florida)
Roger Heath-Brown (University of Oxford)
Harald Helfgott (ENS, Paris)
Carl Pomerance (Dartmouth College)
Jeffrey Shallit (University of Waterloo)
Cameron Stewart (University of Waterloo)
Michel Waldschmidt (University Paris 6)
Hugh Williams (University of Calgary)

Report
The workshop brought together many distinguished number theorists, ex-colleagues
and co-authors of Alf van der Poorten and also many other who were influenced
by his research.
Most of the contributed talks were up-to-date surveys in the areas of number
theory closely related to Alf’s interests and research activity, such as Diophantine approximations, continued fractions, finite automata and linear recurrence
sequences. However, several talks were devoted to some recent striking results.
For example, Professor Heath-Brown gave a talk about his current work towards
an improvement of the celebrated Burgess bound (that remains essentially unchanged for almost 50 years). These talks were all of very high quality (which
was also reflected in almost 100% attendance by all registered participants) and of
high educational value. For a example, a talk by Professor Pomerance showed that
although computers and numerical tests and computation are of great value and
sources of many exciting conjectures, carelessly applied they may lead to totally
wrong conclusions. All contributed talks were also about very recent results, in
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some cases even about work in progress, so they allowed the audience to visit the
forefront of the relevant research activities.
The talk schedule, allowing plenty of time for questions, helped speakers to fully
answer (always numerous) after-talk queries and receive some suggestions from
the audience. The logistic of social activities and coffee breaks (always around
tables or near whiteboards) stimulated informal discussion and established new
links between the participants. It is safe to assume that these links will eventually
firm and lead to active collaboration.
Many of the foreign and interstate visitors used this opportunity to visit other
Australian universities. For example, Professor Heath-Brown (Oxford University)
visited the University of Melbourne and gave a colloquium talk. Professors Brent
(ANU), Deshouillers (University of Bordeaux) and Pomerance (Dartmouth College) attended a follow-up workshop at Macquarie University, also attended by
some other Australian and international participants.
We believe the workshop has had a great impact on the Australian mathematical
community. It decisively confirmed the place of Australian number theory research
on the word map. The forthcoming volume of the conference proceedings (to be
published by Springer) will leave a permanent record of this exciting and very
useful meeting.
Organisers’ opinion of success
Appendix 1. Event feedback
As mentioned before, participant feedback was unanimously positive. Participants
commented positively on the venue, the quality of the audio and presentation
equipment, the social activities, the conference dinner, and, especially, the quality
of all the speakers and the balance and variety of the program.
High attendance at all talks (despite really tempting outdoor surroundings), is yet
another indicator of the high level of this meeting. We believe that new international and domestic collaborations have been established as well. In the month after
the meeting ended we received many emails of thanks and certainly at CARMA
recent visitors had already heard glowing reports from participants.
Photographs are available at http://carma.newcastle.edu.au/alfcon/photos/.

Integer Programming Down Under:
Theory, algorithms and applications
University of Newcastle
6{8 July 2011
Natashia Boland* and Martin Savelsbergh* **

Summary and purpose of the workshop
The IPDU (Integer Programming Down Under) workshop was designed to bring
together researchers with an interest in the theory, algorithms and applications
of integer programming so as to facilitate an exchange on the latest ideas and
developments in the area, and to provide a venue and environment for informal
interaction and collaborative engagements.
• The workshop program was composed of a limited number of invited talks.
• The talks were organized in a single track and scheduled so as to leave
ample time for discussion and interaction among the participants.
The workshop was held in Newcastle in the week immediately preceding IFORS
2011, which took place in Melbourne on 10–15 July, 2011.
Organising committee
• Professor Natashia Boland, University of Newcastle (Chair)
• Professor Martin Savelsbergh, CSIRO
• Dr Hamish Waterer, University of Newcastle
Topics covered
•
•
•
•
•

Integer programming
Quadratic programming
Supply chain management
Transportation
Production planning

Special presenters
Professor Matteo Fischetti (University of Padova). Matteo Fischetti is a Professor in Operations Research at the University of Padova. He received his degree in
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Electronic Engineering cum laude in 1982 and his PhD 1987 from the University
of Bologna. His research interests include Mixed Integer Programming, Combinatorial Optimization, Vehicle Routing and Scheduling Problems, Graph Theory,
Design and Analysis of Combinatorial Algorithms, Polyhedral Combinatorics, 2-D
Nesting Problems.
Professor Fischetti is known world wide as a foremost exponent of computational
and applied aspects of integer programming, in addition to his highly respected
theoretical contributions. Both a finalist and winner of the Edelman prize, he was
a plenary speaker at the most recent Mathematical Programming Society Symposium, where he deduced deep mathematical insights in integer programming from
computational experiments.
Professor George Nemhauser (Georgia Tech). George Nemhauser is the A. Russell Chandler Chaired Professor in ISyE. He received a PhD in operations research
from Northwestern University in 1961, and joined the faculty of Johns Hopkins
University where he remained until 1969. In 1970, he joined Cornell University as
a professor in operations research and industrial engineering and served as school
director from 1977 to 1983. He has held visiting faculty positions at the University
of Leeds, UK, and the University of Louvain, Belgium. Professor Nemhauser was
co-director of the Logistics Engineering Center at Georgia Tech. He has served the
Operations Research Society of America (ORSA) as council member, president,
and editor of Operations Research, and he is past chair of the Mathematical Programming Society. He is the founding editor of Operations Research Letters, and
co-editor of Handbooks of Operations Research and Management Science.
Report
The workshop covered a wide range of topics within integer programming, including applications, primal heuristics for both general problems and applications,
nonlinear problems, cutting planes for structured problem, reformulation, multiple objectives, stochastic elements, duality, computation, hybrid techniques and
instance space characterization.
Applications in mining were well represented, and indicative of this internationally
fast-growing area of research in integer programming. Whilst integer programming
has traditionally played a strong role in supply chain management applications,
the workshop illustrated how more complex and challenging logistics problems are
now being successfully tackled, for example in cross-docking, truck load planning
and delivery routing. In line with recent trends in this area, workforce planning
was strongly represented, for example in vehicle routing, shift construction, and
shift-work scheduling (e.g. for nurses).
The emerging trend of IP-based heuristics also received some attention, demonstrating some of the powerful capabilities of this approach, on both large-scale
applications and in general-purpose settings. Variations on recent successful general integer programming heuristics were also shown to have promise in improving
strike rate and quality of solutions.
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Polyhedral theory and cutting planes have for a number of years now been a major
success story in integer programming, credited over the last 5–10 years by the
founder of two of the world’s best commercial solvers, Bob Bixby, as the primary
factor in the enormous advances made in this technology. A number of new ideas
in cutting planes emerged from the workshop. For general integer programming,
the idea of summarizing (and hence reducing) parts of the branch-and-bound tree
by cutting planes was shown to be an effective approach. For structured problems
that would have wide-ranging applications (piecewise linear structures, stochastic
scenario trees and fixed charge flow), new classes of cutting planes were considered,
and their relationships with known classes investigated.
Whilst cutting planes offer one approach to automate reformulation of integer
programs to more tractable form, extended formulations derived from polyhedral
analysis have been shown in recent years to be potentially effective alternatives.
New extended formulations for network design were presented, and more effective
techniques based on column generation ideas proposed for solving them. Reformulations via second-order cone programming were also demonstrated to be highly
effective in tackling stochastic problems with chance constraints.
Nonlinear problems have arisen over the last five years as the new frontier for
integer programming, with hopes that now the success in reliable technology can
be extended to these problems. The workshop considered a particularly significant
form of nonlinear problem, with quadratic objectives. These model a surprising
range of settings. In addition to cone programming reformulation for problems arising in probabilistic settings, both the classical and a three-dimensional quadratic
assignment problem were tackled. In perhaps one of the most exciting results of the
workshop, exploiting symmetry was shown to be pivotal in obtaining remarkable
advances in solving long outstanding quadratic assignment problems.
Organisers’ opinion of success
The workshop was a great success. The scientific program, as expected, was excellent with a perfect balance of methodological and applied presentations as well as
a perfect balance of senior and junior researchers presenting. The invited plenary
speakers (Matteo Fischetti and George Nemhauser) gave insightful and memorable
presentations. Because of its relatively small size (in terms of number of participants) and because there was just a single stream of presentations, participants
had a great opportunity to network and pursue collaborations. The workshop format was especially valuable for the PhD students and post doctoral students, as
it gave them an opportunity to observe and interact with leading researchers from
all around the world in their area of study. Participant feedback was unanimously
positive; they commented positively on the venue, the quality of the audio and presentation equipment, the social activities, the conference dinner, and, especially,
the quality of all the speakers and the balance and variety of the program.

MCQMC 2012
Ian H. Sloan*

MCQMC 2012, the Tenth International Conference on Monte Carlo and quasiMonte Carlo Methods in Scientific Computing, was held at the University of New
South Wales from February 13 to February 17, 2012.
With more than 190 registered participants, the conference exceeded all expectations, and was one of the largest and most successful conferences ever in this series
of international conferences.
The 10 plenary speakers represented a balance between senior figures in the field
and emerging younger players. Between them they presented an exciting and authoritative view of recent developments right across the field.
In addition to the plenary lectures there were 104 talks in 26 special sessions, plus
a further 27 contributed talks, making in all 141 conference presentations. The
program also included four (free) tutorials: three on the day before the conference
and one on the Thursday evening. The delegates included 63 from Australia and
nearly 130 from more than 25 different countries.
Scientifically, the conference was judged by participants to be an outstanding success.
Financially the conference made neither profit nor loss, after taking into account
the valuable support from the Australian Mathematical Society, ANZIAM and
other organisations. Among the latter, CSIRO provided important support by
sponsoring one of the overseas plenary speakers, and the US National Science
Foundation (NSF) supported the participation of a number of US researchers.
The UNSW School of Mathematics and Statistics provided invaluable administrative support, only partially reimbursed by the organisers. Indirect support to the
conference was provided also by some of the organisers, through the organisation
of longer visits by a number of overseas participants.
The support of all sponsoring organisations was acknowledged both on the web
site http://www.mcqmc2012.unsw.edu.au/ and on the conference program.
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Bruce Rutherfurd Morton
11 April 1926 { 15 September 2012

Bruce Morton is remembered not only as a scholar who contributed significantly
to the field of fluid mechanics, but also as a person who understood that science
is fundamentally a social activity. He was born in 1926 in Wellington, New
Zealand. He was the second child of Eleanor and Harold Morton. Eleanor was
a schoolteacher, and it was from her that he inherited his love of learning. He did
a double degree in mathematics and physics at the University of Auckland. One of
his pleasures at University was as a member of the mountaineering club. A notable
trekking companion at the time was Edmund Hilary, who Bruce later accompanied
on expeditions in Europe in the lead up to Hilary’s famous assault on Everest. It
was in the mountaineering club that Morton met his wife-to-be, Alison.
In 1949, Bruce was awarded a Rutherford fellowship to study for the mathematics
tripos at St John’s College Cambridge. He later completed his PhD in the
Department of Applied Mathematics and Theoretical Physics, supervised by
George Batchelor and Sir Geoffery Taylor. His PhD culminated in the now classic
paper, ‘Turbulent gravitational convection from maintained and instantaneous
sources’ (Morton, Taylor and Turner, 1956, Proc. R. Soc. Lond. A 234, 1–23),
which remains one of the most referenced papers in fluid dynamics.
Bruce’s first academic appointment was at University College London. He did not
stay there long as shortly afterwards he accepted an offer of a lectureship from
Professor (later Sir) James Lighthill at Manchester University. In 1967, he was
appointed to a chair in Applied Mathematics at Monash University. There he
established a strong group in geophysical fluid dynamics within the Department
of Mathematics. He believed that laboratory work played an important role in
teaching and research and so established a fluid dynamics laboratory in the
department. The group was extremely active with many students and post-doctoral
fellows subsequently moving on to significant positions in Australia and overseas.
A distinguishing feature of the group was that the tea-time talk was about science
rather than sport.
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For more than two decades, Bruce built up his group involving staff, students and
post-doctoral fellows involved in both research and teaching. He recognised the
relative isolation of Australia and so he understood the need to promote exchange
visits with groups from other parts of the world. Funds were found to support a
steady flow of visitors to the group.
Bruce was much more than a supervisor to students and a colleague to staff.
Members of the group were taken into his family for meals and outings. Discussion
extended well beyond science, including art, music and literature. Visitors all
had the experience of outings to Healesville with the group, independent of the
Melbourne weather.
Bruce’s research covered a number of areas in fluid mechanics, such as flow from
smoke stacks, the flow around fires, and the flow around bridges and aircraft.
He had a special understanding of the importance of vorticity in flows, and his
research on vorticity and convection profoundly altered the field. The relevance
of vorticity to a range of phenomena (such as smoke rings and water going down
a plug hole, but also dust devils, water spouts, tornadoes and tropical cyclones)
provide many opportunities for practical as well as mathematical demonstrations
by Bruce. Through one of these demonstrations of ‘fire devils’, he famously set off
the fire alarms during a conference in Melbourne.
Although Bruce never considered himself to be a meteorologist, the group he built
was to have a very strong influence on meteorology in Australia and overseas. For
Bruce, meteorology and oceanography were two fascinating and highly relevant
applications of fluid mechanics. He retired at the end of 1991, but continued to be
involved in science for many years after his retirement.
Bruce was personally involved in the establishment of new institutions, such as
the Australian Institute of Marine Science in Townsville. He was involved with the
establishment of the Applied Mathematics Division of Aust MS, now ANZIAM.
He put a lot of effort into the development of professional meteorology in Australia
through the Australian Meteorological and Oceanographic Society (AMOS). He
especially promoted the establishment of AMOS centres in each State, and so he
ensured that AMOS became a truly national organisation.
While at Cambridge, Bruce married Alison, whom he had first met while still at
the University of Auckland. He was devoted to Alison and she to him. Sadly, Alison
died three months before Bruce and he felt her loss very deeply. Until the later part
of his life when he was increasingly troubled by ill health, Bruce had unlimited
energy and enthusiasm for everything he undertook. He was an inspiration to all
who knew him well, an outstanding role model for his students and colleagues.
He and Alison are survived by their daughters, Clare, Janne and Anna, and seven
grandchildren.
Michael Manton, Monash University, Australia
Michael Reeder, Monash University, Australia
Roger Smith, University of Munich, Germany

Maurice Norman Brearley
21 January 1920 { 29 May 2013

Maurie Brearley died in Geelong on 29 May from kidney failure after a long and
eventful life. Maurie was born on 21 January, 1920 in Perth, Western Australia.
He attended the Hale School and then the University of Western Australia where
he obtained his engineering degree in 1941. In 1942 he started at the de Havilland
Aircraft Co. in Sydney as a research engineer. This was a ‘reserved occupation’,
meaning that he was not permitted to enlist in the armed forces because his ability
was needed in industry. But Maurie had a driving desire to see combat and fly an
aeroplane, so in 1943 he secretly enlisted in the RAAF under a false name.
His father, Sir Norman Brearley, had been a pilot in France in World War 1, and
in 1921 initiated the first regular airline in Australia flying as Western Australian
Airways, one year before QANTAS began its regular service. The company was
sold to Australian National Airways in 1936, and when World War 2 broke out his
father was given a senior commission in the RAAF. When Maurie was to receive his
wings after flying solo in 1944, it was his father who pinned the wings on Maurie’s
uniform. Maurie later wrote that this moment was one of the great highlights of
his life. Maurie flew his Kittyhawk, ‘Omar Khayyam’, with Number 77 squadron
in the South-West Pacific islands until the end of the war.
After the war, Maurie worked for eighteen months as a vibration engineer for
de Havilland’s in England. Then, in the middle of 1947, he suddenly decided to
become a mathematician. He returned immediately to Australia and gained a
Teaching Fellow position in the Mathematics Department at Sydney University. By
1951 he had obtained a first class honours and the University Medal in maths. Then
followed a BA in Cambridge University completing the Mathematical Tripos as a
wrangler in 1955. From 1955 to 1965 he was a lecturer and senior lecturer in applied
mathematics at Adelaide University, completing his PhD in 1958. In 1966 he was
appointed Professor of Mathematics at Point Cook RAAF Academy (University of
Melbourne). He retired at the end of 1985 and was made an Emeritus Professor in
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1986. In 1990 he was appointed an adjunct professor at Bond University, working
with me on a number of research problems until 2011.
Maurie’s research interests in applied mathematics included wave motion, vibrations, aeroplane and parachute flight in winds, the design of mechanical aids for
disabled people, and a hearing aid to reduce background noise. In the area of sports
dynamics, Maurie published papers on the long jump, the high jump, lawn bowls,
cricket, golf and rowing. Seven of these papers were published after his retirement.
His engineering background produced working models of wave motion, football
passes, a bat on a ball in cricket, the rocking rigid pendulum, a lawn-bowl release
mechanism, a stair-climbing wheelchair, an oscillating wave mattress for the iron
lung, and a patient-propelled variable-inclination prone stander. From this the
reader will realise that Maurie was not merely a mathematician, but an inventor
as well.
Maurie was a foundation member of the Society. He attended and gave talks at a
number of ANZIAM and AustMS annual conferences, and was a regular attendee
and speaker at eight of the eleven Mathsport’s Conferences that have been held
biennially since 1992. He was a stimulating lecturer with a dry sense of humour.
He often used hands-on props in his lectures to students to illustrate mathematical
and physical concepts.
Yet Maurie’s interests ranged far and wide beyond science and engineering. He
loved the work of the romantic poets, especially Keats and Browning. Further
still, one of his main hobbies was music composition and piano playing.
He wrote beautiful letters with his expert command of the English language. He
also wrote many stories and essays about his experiences and dealings with others
as a child, a student, an engineer, a pilot, a mathematician, and an inventor. In
particular, some of his humorous war-time experiences have been published in
the RAAF Fighter Squadron’s Newsletters. One is re-told on page 133 of Graeme
Cohen’s ‘Counting Australia In’.
Maurie married Patricia (nee Gluyas) in 1948. He is survived by their three children
Ann, Ray and Laura, plus five grandchildren and four great-grandchildren. The
marriage was dissolved in 1977. In that year he married Trish (Patricia Gilshenan),
who has been his ‘rock’ ever since.
He was a wonderful friend and an exceptional human being. It was a privilege to
work together with him in the last twenty years of his life.
An erudite fellow called Maurie,
Would attack a mathematical quarry,
With the use of his brains,
He could also fly ’planes,
But to see him no more makes us sorry.
Neville de Mestre
Email: margnev2@bigpond.com

Tennis anyone?
Courtside combinatorial conundrums
Scott Sciffer*
1. Introduction
During a break in play the conversation drifted towards what we all did for a crust.
‘Yes, but other than teach, what does a mathematician actually do?’
We’ve all been there. An awkward silence ensued. Where could I start? Most other
professions can be explained simply to the layman; indeed most need no such explanation. But the leap from arithmetic to Banach space theory is too big a gap
to span simply. The awkward silence continued. To ease my discomfiture someone
changed the subject.
‘Has anyone seen the draw for the next comp? Some teams play each other several
times, but others don’t meet at all.’
It was a seemingly harmless remark, but I saw it for what it was: an opportunity.
‘Here, give me a look at that’, I said.

2. The problem with ‘threesomes’
The format of our competition pits three teams against each other every round.
If teams A, B and C are drawn to play each other, then in the same afternoon
they play the three possible match-ups: A vs B, A vs C and B vs C. If the number
of teams in the whole competition is a multiple of three, every team plays every
round; otherwise a ‘bye’ is incorporated in the draw. For example, with seven
teams labeled A through G, a draw might look like:
Round

Court 1

Court 2

Bye

1
2
3
4
5
6
7

B vs C vs E
C vs D vs F
D vs E vs G
E vs F vs A
F vs G vs B
G vs A vs C
A vs B vs D

D vs F vs G
D vs G vs A
D vs A vs B
D vs B vs C
D vs C vs D
D vs D vs E
D vs E vs F

A
B
C
D
E
F
G

∗ English

A
G

B

C

F
E

D
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This is an example of a cyclic draw as it is generated by rotations of the adjacent
diagram. The diagrammatic representation is more succinct and can easily be seen
to give the desired result; even by a bunch of middle-aged tennis players! Notice
that each triangle joins teams which are 1-apart, 2-apart and 3-apart around the
edge of the circle. Therefore after seven rotations we see that all teams will have
been paired against each other exactly twice, and each team will have had the bye
exactly once. A ‘perfect’ draw. Perfect cyclic draws for competitions involving 13,
16 and 19 teams are shown below.

I had just finished explaining and drawing these diagrams on the back of an envelope, and was feeling satisfied that I had upheld the honour of my profession when
someone pointed out that there were 10 teams in the next competition. This was
a setback, because:
Theorem. There is no ‘perfect’ cyclic draw for 10 teams.
Proof. Suppose there was. Then the associated diagram would have to consist
of three triangles and the ‘distance’-apart of the nine edges would have to be
{1, 1, 2, 2, 3, 3, 4, 4, 5}, which adds up to 25, an odd number. However, any individual triangle you draw is either a ‘short triangle’ whose longest edge is the sum of
the two shorter edges, or is a ‘long’ triangle whose edges add up to 10. Either way,
the total for any one triangle is an even number, so it is impossible to draw three
triangles whose edges total 25.

I was going to mention that this argument actually applies to any number of teams
congruent to 10 mod 12, but thought better of it. To impress the efficacy of mathematics on my audience it was more important to solve the immediate problem. I
opted for a different group action.
Consider the six diagrams below, representing ‘perfect’ draws for competitions involving 7, 10, 13, 16, 19 and 22 teams respectively. Cycle each diagram horizontally
and vertically, keeping the white circle fixed, to generate the different rounds of
the draw. When that has been done, all teams except the one represented by the
white circle have had their bye. For the last round of the competition the teams
in vertical alignment play each other while the white one has the week off. (To
see that these diagrams actually work it may help to consider all the different line
segments which can be drawn modulo the group action.)
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At this point the back of the envelop was full, and it was time to head back out
on court, much to everyone’s relief.
[Of course all of this is well known. The problem posed here is a variation of the
famous Kirkman’s Schoolgirl Problem called a near-resolvable design. In this case
we were seeking an N RB(t, 3, 2), and these are known to exist for all t ≡ 1 mod 3,
[1, p. 128].]

3. The problem with ‘foursomes’
That was Saturday afternoon. Wednesday night is another competition, at a different venue, with a different format. In fact it is two competitions in one! Teams
consist of two players of different ability levels, say an A-grader and a B-grader.
In each round of the competition, a pair of teams are pitted against each other,
with the results contributing to the team competition. In addition, players of the
same ability level on one court are pitted against the corresponding players on the
adjacent court, with the results contributing to an individual competition (either
A-grade or B-grade). To understand this system, consider four teams assigned to
adjacent courts. The matches to be played are:
Court 1
1A
1B
1A&1B
1A&2A

vs
vs
vs
vs

2A
2B
2A&2B
3A&4A

Court 2
3A
3B
3A&3B
1B&2B

vs
vs
vs
vs

4A
4B
4A&4B
3B&4B

The first three sets contribute to the team pointscore, while only sets played against
opponents of the same ability level contribute to the individual pointscore. Hence
the singles matches contribute to both competitions. (It may seem a bizarre system, but in fact I highly recommend it. Each set poses different challenges.)
In an ideal draw, every team would play every other team once. This is easily
arranged. However the way we arrange these team matches on adjacent courts
induces the draw for the ‘cross-over’ doubles matches. Ideally we would like each
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player to play against each potential opponent exactly twice in those matches. Consider cases where the number of teams t ≡ 0 mod 4, so no bye is required. Draws
for four or eight teams can be generated by rotations of the following diagrams
around their central points.

The solid lines represent the team matches while the dashed and dotted lines show
the induced ‘cross-over’ doubles matches. Note that in these cases, upon rotation,
each line (solid, dashed or dotted) gives rise to a factoring of the complete graph,
K4 or K8 respectively. However, we might suspect that as the number of teams
increases the need to simultaneously satisfy the requirements of both the team and
individual competitions will become more difficult. And so it proves. For t = 12 it
is not possible to achieve such a simultaneous factoring; at least not in this cyclic
fashion. However, it is enough for our purpose that the dashed and dotted lines
factor the 2-fold complete graph. Consider:

Here the solid lines, representing the team matches, lead to a factoring of K12
while the dashed lines, representing the induced ‘cross-over’ doubles matches, give
rise to a factoring of 2K12 . Unfortunately that’s as far as we can go. For t = 16
no (cyclic) ideal draw is possible.
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As you can imagine, it is not often the number of teams in a competition is a neat
multiple of four. The current competition has 10 teams, requiring two teams to
have a bye each week. What’s the best draw you can devise?
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Canard- and Hopf-induced bursting
in pituitary cells
Theodore Vo *, Joël Tabak **, Richard Bertram ***
and Martin Wechselberger *

The electrical activity of endocrine pituitary cells regulates diverse functional characteristics such as the release of prolactin, growth hormone and ACTH in lactotrophs, somatotrophs and corticotrophs, respectively. The combination of ionic
currents mediated by various ion channels in the cellular membrane determines the
pattern of electrical activity exhibited by these cells [9]. One particular pattern of
electrical activity commonly seen in pituitary cells is pseudo-plateau bursting [7],
which consists of alternating periods of small-amplitude oscillations in the active
(depolarized) phase followed by silent phases. The calcium concentration in these
cells increases more when the cell is bursting than when it is spiking, resulting
in higher levels of hormone and neurotransmitter secretion [8], [12]. In this way,
the hormone secretion from pituitary cells is, to a large extent, controlled by the
electrical activity of the cell.
Pituitary cells express a variety of ion channels and establishing the role of a single channel type can be difficult since many different channel types contribute to
any given electrophysiological property. However, it has been proposed that large
conductance potassium (BK) channels [9] primarily determine whether a pituitary
cell spikes or bursts [8]. In [10], a hybrid computational/experimental approach
was used to study how the kinetic properties of BK channels affect bursting in
pituitary cells. One of the key results from [10] is that BK current promotes bursting, provided it is fast activating. If the BK activation is too slow, then the BK
current becomes inhibitory to bursting and the cell is in a spiking state. The primary aim of the current article is to provide a mathematical explanation of the
key physiological observations of [10]. Namely, to understand why BK activation
must be fast in order to promote bursting.
The dependence of the electrical activity on the activation rate of the BK channels highlights the importance of timescales in cellular excitability. Experimental
recordings and model simulations of pituitary cell bursting support this notion by
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showing that the dynamics evolve on multiple timescales. There are fast epochs
where the cell switches between active and silent phases and slow epochs where
the small oscillations of the bursting can occur. Typically, pituitary cell models
are described by singularly perturbed problems, making them amenable to singular perturbation methods. One particular singular perturbation technique that
has been used with great success is geometric singular perturbation theory [3], [5],
which combines asymptotics with dynamical systems techniques. Using geometric
singular perturbation theory, it has been shown that the pseudo-plateau bursting
is a mixed mode oscillation (MMO) [11], [13]. An MMO is an oscillatory trajectory
featuring small amplitude oscillations sitting on top of large amplitude, relaxationtype oscillations. Two common mechanisms for MMOs are canard dynamics [1],
[15] and slow passage through a dynamic Hopf bifurcation [2], [4].
In [14], we analyze a pituitary cell model to address the question of why BK activation must be fast to promote bursting. Using our geometric singular perturbation
analysis, we explain the bursting behaviour via canard- and Hopf-induced MMOs.
In particular, we demonstrate that both MMO mechanisms are affected by the BK
conductance, however, only the Hopf mechanism generates MMOs that depend on
the BK activation rate. That is, we show that sensitivity to variations in the BK
activation rate is an useful diagnostic in identifying the burst mechanism. We test
our geometric analysis experimentally by injecting artificial BK conductance into
spiking GH4 cells (a lacto-somatotroph cell line) using the dynamic clamp technique [6]. As we decrease the activation time constant of BK channels, we observe
longer bursts with smaller oscillations during the active phase, consistent with the
Hopf mechanism.
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Twin progress in number theory
T.S. Trudgian*

There are many jokes of the form “X’s are like buses: you wait ages for one and
then n show up at once.” There appear to be many admissible values of {X, n}:
{Ashes series, 2}, {efficiency dividends, (m, where m → ∞)}.
Normally, when X is progress on a problem in number theory, n is a non-negative
integer, strictly less than unity. Therefore it was with ebullience that, on the same
day, I read of the proof of a centuries-old problem, and of admirable, and completely unexpected, progress towards a millenia-old problem. This short note attempts to explain the two problems and to give a brief outline of the methods used
to tackle them.

Goldbach’s Conjectures
The starting point with the primes is the following statement: every natural number n > 1 can be written as a product of primes in (essentially) exactly one way. It
is necessary to throw in ‘essentially’, much in the same way as a lawyer throws in
‘allegedly’, to cover ourselves. If we disregard the order in which the prime factors
of n appear then we can write n as a unique product of primes.1
Thus we can always factorise a number n > 1 into primes. Is it true that we
can always partition a number n > 1 into primes? That is, can we write n =
p1 + p2 + · · · for some primes p1 , p2 , . . .? This is obviously true if we do not impose
a limit on the number of primes: just take p1 = 2 and, to obtain even numbers,
add as many copies of 2 as you need; to obtain odd numbers, add copies of 3.
Instead, let k be a fixed number, possibly large, but finite. Can we partition every
n > 1 as n = p1 + p2 + · · · + pr , where r ≤ k? That is, can we write every integer
greater than one as the sum of at most k primes? Clearly k ≥ 2, since otherwise
we could not partition composite numbers. Could it be that k = 2?
Let us examine this question according as n is even or odd. If n is even, and, were
k = 2, then, apart from n = 2 and n = 4, we should require exactly two odd primes
p1 and p2 that add to give n. This appears to stand up to some initial scrutiny,
for example
6 = 3 + 3,

8 = 3 + 5,

10 = 3 + 7,

100 = 11 + 89.
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That this ought always to be the case is encapsulated in
The Goldbach Conjecture. Every even n > 4 is the sum of two odd primes.
If n is odd and, were k = 2, then, apart from n = 3, we should require n = 2 + p1 ,
where p1 is an odd prime. In particular we should require that n − 2 be prime
for all n. That this statement is false infinitely often is apparent from considering
n ≡ 2 (mod 3) = 2, 5, 8, . . .. Every second member of this sequence is odd, and yet
3 | (n − 2).
Therefore, when n is odd, we cannot hope for anything better than k = 3. Could
it be that k = 3? If n = p1 + p2 + p3 , and n is odd, then either two of the primes
are 2, or none of them is 2. Since the former case can be expurgated2 we are left
with the possibility that n = p1 + p2 + p3 , where all of the primes are odd. This
appears to stand up to some initial scrutiny, for example
9 = 3 + 3 + 3,

11 = 3 + 3 + 5,

17 = 5 + 5 + 7,

101 = 3 + 19 + 79.

This brings us to
The Ternary Goldbach Conjecture. Every odd n > 7 is the sum of three odd
primes.
The Goldbach Conjectures are named after Christian Goldbach who annunciated
them in 1742. The Goldbach Conjecture implies the Ternary Goldbach Conjecture;
for this reason the latter is sometimes called the Weak Goldbach Conjecture.3
The Goldbach Conjecture has been verified up to n = 4 × 1018 [5], and is widely
believed to be true. Until May of this year, the Ternary Goldbach Conjecture was
verified for n ≤ 8 × 1026 [5], and also for n ≥ e3100 ≈ 101346 [4]. On 13 May, Harald
Helfgott provided a proof [2] that filled the void. I should like to discuss briefly
the method he used in his proof.
Small remark on technique: using the circle method
The starting point is to note that
(
Z 1
1 if m = 0,
2πiαm
e
dα =
0 otherwise.
0
R1
P
Given an n > 1, let F (α) = p≤n e2πiαp . It follows that I(n) = 0 F (α)3 e−2πiαn dα
counts the number of ways that n can be written as a sum of three primes. We
should like to show that, for all odd n > 7, I(n) > 0.

2 Consider,

for example, n ≡ 4 (mod 5).
the Goldbach Conjecture, and let n > 7 be an odd integer. Then n−3 is an even integer
greater than 4, whence we have n − 3 = p1 + p2 , where p1 and p2 are odd primes.

3 Assume
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To accomplish this we partition the integral I(n) into major and minor arcs. The
major arcs consist of those real numbers α which we can approximate well by
rational numbers with small denominators; the minor arcs are the remainder. To
calculate the contribution along the major arcs we use a sum over the zeroes of
a Dirichlet L-function. Helfgott’s paper used extensive computations, performed
with David Platt [3], over the zeroes of L-functions. To calculate the contribution
along the minor arcs we need to use sieve methods. A sieve is a mathematical
device used to select, from a large pool of numbers, certain numbers of a special
shape.
Of course, none of this is easy to do: Helfgott describes his approach as a ‘two-log
gambit’. That is, he sacrifices two logarithms of accuracy early on in the piece in
order to obtain greater flexibility and freedom of movement.
In 2012 Helfgott announced that he expected the proof to take a couple of years.
I do not think that anyone expects progress on the Goldbach Conjecture in the
next fifty years, let alone a proof of it.4 However, this pessimism may well be
unfounded. Indeed, I know of no one who expected progress to be made on the
following problem. How wrong we all were!

Twin Primes
Consider integers n and n + 2, where n ≥ 1. If n is odd, then these numbers are
co-prime. For, if there is a number d that divides both n and n + 2, then d divides
their difference, whence d is either 1 or 2: the latter may be ruled out since n is
odd. Thus, for all n ≥ 1, we have
Y fj
Y e
pi i ,
n+2=
qj ,
(1)
n=
i

j

where ei and fj are non-negative integers, and no pi is a qj . The simplest form
that (1) may take is if n = p and n + 2 = q = p + 2. Call such primes p, p + 2 twin
primes.
We can prove easily that there are infinitely many primes without a twin. It is
known5 that there are infinitely many primes of the form p ≡ 1 (mod 3), whence
infinitely often p + 2 is divisible by 3.
On the other hand, there appears to be no shortage of twin primes: the largest
known twin primes have over 200,000 digits. This brings us to a conjecture put
forth by Euclid.
The Twin Prime Conjecture. There are infinitely many twin primes.
One could, with cavalier bravado, dare to make an even stronger conjecture. In
1849 Polignac conjectured that for all k ≥ 1 the set {n, n + 2k} assumes prime

4 Though
5 The

I still get sent proofs from budding geniuses from time to time.
proof is quite quick provided one has the time to introduce quadratic reciprocity.
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values infinitely often. That is, there are infinitely many twin primes (p, p + 2),
infinitely many ‘cousin primes’ (p, p+4), infinitely many sexy6 primes (p, p+6), etc.
Such problems seem out of reach at present. Since discretion is the better part of
valour perhaps we should aim at the more modest
The Prime Gap Conjecture. There exists some k for which there are infinitely
many primes of the form (p, p + a), where a ≤ k.7
Until recently it had been widely thought that, although this is clearly weaker
than the Twin Prime Conjecture, it is still far too difficult to solve. In 2009, Goldston, Pintz and Yıldırım [1], under the assumption of a very powerful conjecture
(the Elliot–Halberstam Conjecture8 ) proved that k ≤ 16. There seemed no way to
remove the reliance upon the Elliot–Halberstam Conjecture.
Seemingly out of nowhere, on 17 April, Yitang Zhang proved [6] that k≤70, 000, 000.
His paper is full of dense, technical mathematics; the following section is an attempt to condense some of the ideas.
Primes in tuples
Let k0 be a fixed number, possibly monstrously large, and let {hi }1≤i≤k0 be a
set of non-negative integers. We wish to show that there are infinitely many n for
which there are at least two primes in the set {n + hi }1≤i≤k0 . Consider two sums

k0
X
X X
S1 =
λ(n)2 ,
S2 =
θ(n + hi ) λ(n)2 ,
N<n≤2N

N<n≤2N

i=1

where the λ(n) are real coefficients, referred to as weights, and where θ(n) = log p
if n is a prime, and zero otherwise. If one can show that
X

k0
X
S2 − (log 3N )S1 =
λ(n)2
θ(n + hi ) − log 3N > 0,
(2)
N<n≤2N

i=1

then there must be at least two primes in the set {n + hi }1≤i≤k0 .9

The method of Goldston, Pintz, and Yıldırım looks at establishing (2) by careful
estimates on the sums: this leads to
S2 − (log 3N )S1 ≥ M + O(E1 ) + O(E2 ),

6 No

giggling at the back: sex is Latin for ‘six’.
you can prove this for k = 2, I shall happily co-write a paper with you.
8 Which says, roughly speaking, that, when averaged over ‘many’ primes, primes in arithmetic
progressions remain evenly distributed amongst all residue classes.
Pk0
9 There is at least one value of n for which
i=1 θ(n + hi ) − log 3N is positive, whence there is at
least one prime in the set {n + hi }. Suppose that there is at most one prime contained therein,
say n + hj is prime. Then θ(n + hj ) = log(n + hj ) ≤ log(2N + hj ), and, for sufficiently large N ,
this is not greater than log 3N — a contradiction.
7 If
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where M is a main term, and E1 and E2 are error terms. The aim of the game is
to show that the main term is larger than both the error terms. A judicious choice
of the weights λ(n) is such that it involves log(D/d), where d ≤ D, and where
D = N 1/4+0 , for some small, fixed, 0 > 0. With this choice of D one can show
that M is larger than E1 , but one cannot show that it is larger than E2 .
Zhang’s idea was to add a restriction to the weight: not only should the sum be
over d ≤ D but also over d | P, where P is a product of the primes less than xα
for some small α. This was a classic gambit with an immediate loss and ultimate
win.
Zhang now needed to prove that M exceeds E1 even with this added restriction.
Not only was Zhang able to do this, but the extra freedom wrought by this gambit
enabled him to prove that M also exceeds E2 . Specifically, he was able to show that
M dominates when k0 ≥ 3, 500, 000. From this he was able to deduce that there
are infinitely many primes the distance between which is less than 70,000,000, or,
equivalently, that
lim inf (pn+1 − pn ) < 7 × 107 .
n→∞

Zhang’s result has prompted a lot of online activity in reducing the size of the
prime gap. Much of this work is now part of the online collaboration Polymath8.
To date, we know that there are infinitely many primes not more than 12, 006
apart.10 You can follow these developments from the comfort of your own home:
http://michaelnielsen.org/polymath1/index.php?title=Bounded gaps between
primes.

Closing remarks
Both Helfgott and Zhang introduce gambits into their gameplay. Such audacious
tactics make for exciting mathematical arguments. Mathematical excitement is
extremely important to focus the study of specialists on new aspects of a problem.
Notwithstanding the healthy scepticism concomitant with the profession, unexpected progress can do wonders to shift us out of pessimism that progress will not
be made in ‘our lifetimes’. Bring on the twin primes!
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Lift-Off Fellowship report:
Robustness analysis of the carbon and nitrogen
co-metabolism model of Mucor mucedo
Nahid Banihashemi*
An emerging important area of the life sciences is systems biology, which involves
understanding the integrated behavior of large numbers of components interacting via non-linear reaction terms. A centrally important problem in this area is
an understanding of the co-metabolism of protein and carbohydrate, as it has
been clearly demonstrated that the ratio of these metabolites in diet is a major
determinant of obesity and related chronic disease [1]. In this regard, the first systems biology model for the co-metabolism of carbon and nitrogen in colonies of
the fungus Mucor mucedo has been developed by Lui et al. [2]. Fungi have been
chosen for this study because of their capacity to grow in conditions of extreme
nitrogen deficiency relative to carbon, which makes them unique among other kingdoms. Furthermore, they have relatively simple network. In [2], periodic rhythms
of biomass production in the colonies of these fungi under various nutrient regimes
have been tested, and oscillatory behaviour, which is an important characteristic
of a regulatory network, has been observed.
Oscillations are an important diagnostic of underlying dynamical processes. The
key properties of a dynamical state are characterised by experiment. For understanding the oscillatory behaviour, the dynamic characteristics of the interactive
components and their collective behaviours of the system need to be investigated.
According to previous studies of the dynamics of complex systems, oscillatory behaviour can result from self-organising feedbacks (see, for example, [3]). In this regard, theoretical approaches play an important role in analysis of these behaviours.
The maintenance of specific patterns of oscillation and its relation to the robustness of a system is a matter of ongoing research. In this research project, theoretical analysis of the robustness of the model developed by Liu et al. [2] has been
accomplished.
Robustness is defined as the persistence of system functions in the presence of
environmental perturbation. It should be considered in the analysis and validation
of a biological model, since it is an important characteristic of living systems. In
particular, if a model turns out to lack robustness under the potential perturbations, it should be investigated whether the lack of robustness is due to the cellular
functions or uncertainty or incompletion of the model. An approach that examines the parametric sensitivities, i.e. the sensitivity of the behaviour with respect
to changes in the model parameters, has been considered for robustness analysis of biochemical network model by many researchers (see, for example, [4], [5]).
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Metabolic Control Analysis (MCA), which presents a local sensitivity measure, has
been applied to many systems as a common approach to parametric sensitivity.
By this analysis, the range of variations of the model parameters values in which
the metabolic oscillations of the system can still be obtained are determined.
We have considered a parametric sensitivity approach in the analysis of the cometabolism of protein and carbohydrate model by Liu et al. [2]. As a result, the
parameters of the model which produce the largest sensitivities have been identified. Furthermore, the largest change that can be made in each parameter of the
model without losing the oscillations in biomass production have been computed.
The results are currently being written up for publication.
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Lift-Off Fellowship report:
Adsorption of self-avoiding walks
Nicholas R. Beaton*
A self-avoiding walk (SAW) ω on a graph G is a sequence of vertices (ω0 , ω1, ω2 , . . .)
such that ωi and ωi+1 are adjacent on G and ωi 6= ωj for i 6= j. Though any graph
G will suffice, SAWs are most frequently considered to live on infinite lattices like
Zd or the honeycomb lattice H. SAWs were originally conceived [6] as a model of
long-chain polymers in solution. Their advantage over the simpler random walk
model is that they encapsulate the excluded volume principle — the fact that two
unit pieces (monomers) of a polymer cannot occupy the same point in space.
While the study of SAWs has long since spread from theoretical chemistry and
statistical mechanics to combinatorics and computer science, its usefulness as a
modeling tool remains as great as ever. One physical phenomenon which is well
suited to such an approach is polymer adsorption — the process by which polymers in solution interact with interfaces in their environment. Such interfaces can
be impenetrable (for example, the glass wall of a test-tube) or penetrable (like
the interface between two liquids of different densities). As temperature varies,
polymers are sometimes observed to undergo a phase transition, where they stick
(adsorb) to a surface at low temperatures but are repelled (desorb) from the same
surface at high temperatures. The temperature at which this changeover occurs is
called the critical temperature.
I used my AustMS Lift-Off Fellowship to continue research into SAW models of
polymer adsorption which I began in my PhD thesis. This research was undertaken
at the Department of Mathematics and Statistics at the University of Melbourne,
where I also completed my PhD.
There were two main problems I was investigating. The first involves SAWs on
the honeycomb lattice. This lattice is set apart from all other regular lattices in
two or more dimensions, in that there are a number of exact results regarding
SAWs which have been conjectured or proved — most notably, the exact value of
the connective constant [5]. There are two natural ways to orient an impenetrable
surface on this lattice, and for each of these orientations there exists a conjecture
for the critical surface fugacity (related to temperature by an energy term) of
adsorbing SAWs [1], [2]. One of these two results was proven during my PhD [4];
I proved the second in the time between submitting my thesis and taking up a
post-doctoral position in France [3]. This result was largely an adaptation of our
first paper, which in turn generalised some key results obtained by Duminil-Copin
and Smirnov. There were however a number of subtle complications which needed
to be overcome.
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The second problem I was looking at involved some solvable models of SAW adsorption. Here, we look at subclasses of SAWs which have certain additional properties, which enable us to exactly solve their generating functions. In the past, the
kinds of subclasses considered usually obeyed some kind of directedness restriction,
where walks are forbidden from stepping in a certain direction on the lattice (for
example, walks on Z2 might be forbidden from stepping in the negative x direction). I was looking at several models on the square (i.e. Z2 ) and triangular lattices
which do not have a directedness restriction, and are thus able to take steps in
all directions on their respective lattices (four for the square lattice and six for
the triangular). They are instead prudent walks, which are forbidden from taking
a step towards a vertex already visited by the walk. I have solved the generating
functions for a number of these models, and after detailed analysis have discovered
some unusual behaviour at the critical point. In particular, the order of the phase
transition (essentially a measurement of how smoothly adsorption occurs) depends
on the location of the endpoints of a walk; this is not the case for the previously
solved directed models. This research is still ongoing.
The support provided to me by AustMS has been immensely helpful in allowing me to continue researching after my PhD, and so I thank them as well as
strongly encouraging other PhD students nearing the end of their candidature to
take advantage of this great opportunity.
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Mathematical Excursions to the World’s Great Buildings
Alexander J. Hahn
Princeton University Press, 2012, ISBN 978-0-691-14520-4
Distributed in Australia by Footprint Books
This fascinating book recounts the history of monumental buildings in the Western tradition, interspersed with the mathematics pertinent to their design and
construction.
The primary narrative focuses on the architectural form and structure of iconic
buildings ranging from the Parthenon in Athens to the Sydney Opera House. The
tone of the volume is set by the stunning cover, a photo of the Opera House at
sunset with background a working drawing of elements of its design.
The secondary narrative concerns the mathematics behind the architecture, including plane and solid Euclidean geometry, analytic geometry, vector algebra and
some basic calculus. These mathematical snippets are not systematically developed
but scattered throughout the text in appropriate places determined by the architectural narrative. More advanced mathematics needed for the proper analysis of
the structures, such as fluid mechanics, splines and finite element methods, are
mentioned but not presented.
Greek architecture was based on aesthetics rather than structural analysis. The
mathematical background is elementary geometry, including the Golden Mean and
the construction of regular polygons, although the construction of the Acropolis
buildings (−400) such as the Parthenon as well as the enormous conical theatre
of Epidaurus (−360) preceded the formalisation of Euclid (−300). No doubt there
was a deal of trial and error involved, as well as intuition and experience, but there
remains no record of study of strength of materials or stress analysis.
The most important architectural advances of the Romans were undoubtedly the
semi-circular arch and the dome, for example the Pantheon (120). Here an analysis
of the stresses induced by the structure and the loads it carried would seem to be
essential, and in fact the treatise of Vitruvius (−100) contains some of the theory
needed. For example, Vitruvius describes the thickness of the piers necessary to
counteract the horizontal component of the stress in an arch, as well as the use
of high-density concrete in the lower parts of the structure and lower density in
the higher. The success of Roman construction methods is attested by the massive
aqueducts still standing in Italy and the colonies. Another innovation due to the
Romans was the use of ovals rather than circles in stadiums and buildings, for
example the Colosseum. The Roman oval was formed by four arcs of circles of two
different radii rather than true ellipses, perhaps for ease of laying out. The relevant
mathematics described here includes this geometric construction, as well as the
decomposition of forces into components, and its inverse, the vector resultant of
forces.
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The construction of ever larger domes was a feature of ecclesiastical buildings in
the Middle Ages, both Islamic and Christian. The book describes several notable
examples, including the Hagia Sofia in Istanbul (535), a cathedral later converted
to a mosque and the Great Mosque in Cordoba (800), a mosque later converted
to a church. (The dates given in this review are only approximate, because construction often extended over hundreds of years, in many cases requiring extensive
reconstructions due to damage by structural failure, fire or earthquakes.) The
Hagia Sofia is one of the earliest examples of reinforced concrete construction, in
the sense that circular chains were incorporated into the masonry during repairs,
to balance the hoop stress which had cracked the dome. The mathematics in this
section includes stress analysis in an arch and the symmetries involved in Islamic
decoration.
The architectural innovations of the of the later Middle Ages are the splendid
Gothic cathedrals characterised by ribbed vaults consisting of several crossing
Gothic arches with a common vertex, flying buttresses and the large stained glass
rose windows, a notable example being the Cathedral of Notre Dame in Chartres
(1220). The mathematical section includes stress analysis in a pin-jointed truss,
and the geometry of Gothic arches.
The flower of the Renaissance is the Cathedral of Florence, whose ribbed vault dome
was designed by Brunelleschi (1377–1446).
This 45 m-wide dome is supported by the
structural strength of the Gothic arches
themselves, without relying on buttresses.
Another important example is the Duomo
of Milan (1420), because we have extensive
records of the Building Council which oversaw the design and construction. Others are
St Mark’s Basilica (1063) and the Doge’s
Palace (1309) in Venice, and the Cathedral
and the Leaning Tower in Pisa (1300).
The mathematical examples in this section
include true ellipses, the geometry of the
regular polytopes and decimal arithmetic.
On the applied side, we have the study of strength of materials and stress in
beams, arches and domes including an analysis of the stress distribution in the
dome of the Florence Cathedral.
The High Renaissance saw Palladio’s (1508–1580) villas and churches, and St Peter’s Cathedral in Rome (1500), due to Bramante (1444–1515) and Michaelangelo
(1475–1564), the oval Colonnade of St Peter’s Square being designed by Bernini
(1598–1670). The mathematical discussion in this section is devoted to perspective
and conic sections.
Architecture in the Age of Reason is typified by St Paul’s Cathedral in London.
Its architect Wren (1632–1723) was familiar with the dictum of Hooke (1635–
1703): ‘As hangs the flexible line, so but inverted will stand the rigid arch’. Wren’s
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design of St Paul’s has a triple dome: the inner and outer dome are decorative
hemispheres, but the load-bearing intermediate dome approximates a surface of
revolution based on an inverted catenary. This method was later copied in the
domes of St Isaac’s Cathedral in St Petersburg, as well as the Capitol in Washington. Other innovations of this era include the use of cast and wrought iron in
construction.
The design and construction of the Sydney Opera House occurred at a crucial
time (1957–1973) in the history of architecture. Pre-stressed concrete was widely
accepted; computers were enabling massive computations; software for finite element methods was developed. On the other hand, computer-aided design and
manufacture (CAD–CAM) was not yet available, so Utzon’s imaginative free-form
roof design proved impossible to analyse mathematically. After experimenting with
various geometries, Utzon, in conjunction with structural engineer Ove Arup, eventually settled on a design based on spherical triangles cut from a sphere of radius
75 m. As well as finite element analysis, scale models of the roof were tested in wind
tunnels. The innovations in the design were not limited to the sail structure of the
roof, but also extended to the podium. This was a concourse of area 116 m by 186 m
largely unimpeded by columns. The roof was supported by pre-stressed concrete
beams of length 75 m and width 2 m whose cross-section varied continuously
from U-shaped at the supports, where shear stress is maximal, to T-shaped at
the centre, where bending stress is maximal. The mathematics in this chapter
is mainly concerned with spherical geometry but also includes the analysis of a
hanging chain, both free-hanging and loaded, and the stress distribution in its
inverted version, like Saariinen’s Gateway Arch in St Louis (1965).
The book contains a final chapter wholly concerned with calculus and its application to building design and construction. Because of its lack of an underlying
theory of limits, it should be regarded mainly as a review addressed to an audience
who have already studied calculus and are interested in its applications.
To summarise, this intriguing book whose author, Alexander Hahn, is a professor
of mathematics at the University of Notre Dame, Indiana, should be of interest
to mathematicians who want to understand how their subject has been applied to
produce some of the marvelous monuments of the world, and to amateurs of the
history of architecture who wish to gain a deeper understanding of the mathematics
behind some of those buildings.
Phill Schultz
School of Mathematics and Statistics, The University of Western Australia, Crawley, WA 6009,
Australia.
Email: phill.schultz@uwa.edu.au
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Archimedes’ Modern Works
Bernard Beauzamy
Société de Calcul Mathématique SA, 2012, ISBN 978-2-9521458-7-9
The quirky title of this book is an indication both of its content and its idiosyncratic style. Beauzamy is a French independent mathematician who is the founder
and CEO of the mathematical consultancy company Société de Calcul SA, which
also publishes his books, the topics of which range from the geometry of Banach
spaces to applied probability.
The theme of this book is ‘How to read Archimedes in the 21st Century’. The
author analyses two results of Archimedes, the calculation of the surface area of a
spherical cap, and the so-called ‘Method’ for comparing the volumes of a sphere,
cone and cylinder. He then interprets these results in terms of recent mathematical
developments.
The first result comes from Archimedes’ work ‘On the Sphere and the Cylinder,
Book 1’, showing that the area of the surface of a hemisphere is four times the
area of the disc bounded by the equator of the sphere. Archimedes proves this
by slicing the hemisphere by parallel vertical planes spaced so that they cut the
equator in points which form the vertices of a regular polygon with an even number
of sides. He approximates these slices by trapezoids which unfold to cover a regular
polygon inscribed in a circle whose radius is twice that of the sphere. Archimedes
uses the method of exhaustion to show firstly that by judiciously choosing the
number of slices, the bent trapezoids approximate the surface of the hemisphere
to any desired accuracy, and secondly that when unbent, they approximate the
disc to any desired accuracy. In place of a modern notion of continuity, he uses
trichotomy and a hidden lemma stating that between any two magnitudes a < b
of the same type, there is a third magnitude c such that a < c < b.
Beauzamy’s insight is that the correspondence between points on the hemisphere
and points on the disc is actually a measure preserving transformation; in fact it
is identical to Lambert’s 1772 Azimuthal Projection, used in cartography to map
the terrestrial hemisphere onto a circle so that regions with the same spherical
area have the same area on the map. Beauzamy calls a measure preserving map
between measure spaces an ‘Archimedes Map’, and uses Archimedes Maps to solve
various problems in Operations Research such as optimal allocation of resources
and optimal placement of surveillance points. He also discusses the case of measure
preserving but dimension decreasing transformations of manifolds.
The second result of Archimedes analysed by Beauzamy is the so-called ‘Method’.
This is not a mathematical theory, but rather a heuristic by which Archimedes
found the relations between the volumes and surface areas of spheres, cones and
cylinders, later proving them mathematically in ‘On the Sphere and the Cylinder,
Book 2’. The idea of the Method is to take for example a sphere and a cylinder
of the same radius and height and of the same uniform density, and to calculate
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where to place the fulcrum so that they balance when placed at the ends of a
see-saw. Beauzamy’s take on this is to use the Method in various novel ways such
as calculating centres of gravity of non-homogeneous bodies, solving systems of
polynomial equations, calculating probabilities and non-destructive testing.
So far I have only mentioned positive aspects of this work. Unfortunately, there
are also negative aspects that mar its appeal. The author’s approach is avowedly
ahistorical, which is acceptable when used
for his declared aims, but not when he
criticizes other Archimedes commentators.
The standard modern edition of Archimedes
is J.L. Heiberg’s ‘Archimedis opera omnia
cum commentariis Eutocii’ (1880), which is
a transcription of two 16th Century codices
(which do not contain the ‘Method’) and
a 10th Century palimpsest (which does),
together with a Latin translation. A few
years later, T.L. Heath translated Heiberg’s
edition into English in ‘The Works of
Archimedes’ (1912), adding his own commentary. Since then, several editions in various languages have appeared, the latest
being ‘The Archimedes Codex’ (2004), by R. Netz and W. Noel, based on the
recently rediscovered palimpsest.
Beauzamy’s book denigrates the works of Heiberg and Heath, characterising the
authors as a philologist and a school master with insufficient mathematical skills
to understand Archimedes’ works. However, it is hard to believe that a mathematician, were he or she not also a philologist, would have been able to edit
and translate into a modern language the Doric codices of Archimedes’ works.
In particular, Heath, as well as Charles Mugler, editor of a 2003 French edition
and translation of the two works, are accused of mathematical mistakes. The only
evidence presented is the use of the word ‘concave’ in place of ‘convex’. It is
instructive to trace this supposed error. A literal translation of Archimedes, due
to Dijksterhuis in ‘Archimedes’ (1956), is:
,

,

I call such a line bent on the same side (πὶ τ ὰ αντ ὰ κoίλη) if it has
the property that when any two points on it are taken, the segment
joining these points falls on the same side of the line, or touches it, but
not on the other side.

Heath renders the parenthetic phrase as ‘concave in the same direction’ as do later
translations such as those of Dijksterhuis and Netz. Since Archimedes is writing
about curves and surfaces, not functions, this is a perfectly acceptable locution.
A brief look at a few pages of Heath with their scholarly notes shows that his
mathematical expertise is adequate to handle the mathematics of Archimedes and
his commentator Eutocius. In a final ironic twist, Beauzamy praises Archimedes
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for the clarity of the diagrams in Heath’s edition, apparently unaware that they
do not occur in the codices and in fact are now attributed to Heiberg.
Another example of the dangers of an ahistorical approach to mathematical criticism is the book’s charge of unethical behaviour if not plagiarism on the parts
of Lambert, Newton and Leibniz. There is every reason to believe that Lambert’s
Azimuthal Projection is entirely original; indeed Beauzamy himself claims to be the
first to recognise the connection to Archimedes Maps. While it is true that neither
Newton nor Leibniz cite Archimedes in their works which introduce calculus, for
reasons which I shall discuss below, they do acknowledge his priority in other
works. Beauzamy’s book claims that neither Leibniz, Newton nor Bourbaki see
fit to cite Archimedes. This claim is ill-founded; the Index to Hoffmann’s edition
of Leibniz’ ‘Mathematische Schriften’ lists over 60 references to Archimedes, of
which three are to ‘On the Sphere and the Cylinder’; Whitehead’s index to the
‘Principia Mathematicae’ has over ten, including two to the latter work; and I
found half a dozen Archimedes references in Bourbaki’s ‘General Topology’ before
stopping counting.
There are several reasons why neither Newton nor Leibniz cited Archimedes in
their seminal papers ‘A treatise on series and fluxions’ (1711) and ‘A new method
for maxima and minima’ (1684) respectively. Firstly, the areas and volumes calculated by Archimedes are those of conic sections, spirals and solids of revolution of
conic sections, whereas both Leibniz and Newton deal with arbitrary smooth curves
on a bounded interval, including exponential and trigonometric functions and their
inverses. Secondly, Archimedes’ techniques are equivalent to Riemann integration,
whereas those employed by Leibniz and Newton are antidifferentiation and the
Fundamental Theorem of Calculus. The full strength of Riemann integration is
not required for smooth functions possessing elementary antiderivatives, which
explains why it was not rediscovered until the 19th Century.
In the final chapter of this book, 30 pages are devoted to recounting well known
apocryphal stories about the life and death of Archimedes. How much better his
book would have been had Beauzamy instead elaborated on his perspicuous comments about Archimedes’ deft manipulations of such notions as convexity, differentiability, centres of gravity, areas and volumes, even distinguishing between
infinitesimal quantities of orders one and two. There could even have been a discussion of when and how Archimedes’ discoveries were absorbed into later developments in mathematics.
In spite of my irritation at the polemical approach and disdain for historical research, I commend this book for its interesting and original insights into Archimedes’
far-reaching discoveries.
Phill Schultz
School of Mathematics and Statistics, The University of Western Australia, Crawley, WA 6009,
Australia.
Email: phill.schultz@uwa.edu.au













SPECIAL SALE
COUNTING AUSTRALIA IN
The People, Organisations and Institutions of
Australian Mathematics

________________ Graeme Cohen________________
THE FIRST AND ONLY BOOK ON THE HISTORY OF THE MATHEMATICAL
SCIENCES IN AUSTRALIA
A comprehensive account from the days when navigators used mathematics to help put a
new continent on the world map—right up to 2006, the 50th anniversary of the
Australian Mathematical Society. Counting Australia In covers all the university
mathematics and statistics departments and includes the relevant history of Australia’s
Royal Societies, ANZAAS, the CSIRO and other important organisations.
HARDBOUND :: 448 PAGES :: 85 ILLUSTRATIONS :: THOROUGHLY INDEXED

THE AUTHOR: Counting Australia In is the culmination of years of research by Graeme
Cohen. With a PhD from the University of New South Wales, Graeme retired as
associate professor from the University of Technology, Sydney in 2002 after 36 years.
His research interests include elementary computational number theory and applications
of mathematics to sport. This book has led to an MA in public history from UTS.
SPONSORED BY THE AUSTRALIAN MATHEMATICAL SOCIETY
PUBLISHED BY HALSTEAD PRESS

For more details of the book, please go to
<www.austms.org.au/Counting+Australia+In>.

Special Sale Price:
A$30 PER COPY FOR AUSTMS MEMBERS, POSTAGE INCLUSIVE WITHIN
AUSTRALIA
A$35 PER COPY FOR NON-MEMBERS, POSTAGE INCLUSIVE WITHIN
AUSTRALIA
A$5 POSTAGE ADDITIONAL PER ORDER FOR OVERSEAS ORDER

(Original price was A$67.95 for members and A$79.95 for non-members,
plus A$10-A$25 postage!)
To place your order, please contact the AustMS Office at:
AUSTRALIAN MATHEMATICAL SOCIETY
c/- Department of Mathematics, Australian National University
Canberra, A.C.T., 0200 Australia
Ph. +61 2 6125 8922 fax +61 2 6125 8923 email: office@austms.org.au

Nalini Joshi*

Hands up if you know what the National Committee for Mathematical Sciences
does! I am writing this column to let you know more about the National Committee for the Mathematical Sciences (NCMS) and specific recommendations that
will influence its future.
In mid-2012, the Australian Academy of Science established a Committee to review
all the National Committees of the Academy. Professor Bruce McKellar chaired
the committee and amongst its members was Professor Peter Hall, whom many of
you know as a past President of the Australian Mathematical Society. The report
of this committee was accepted by the Council of the Academy earlier this year.
The report recommended that the Academy establish or continue with 22 National
Committees1 . It is recommended that the NCMS continue under the same name.
Other National Committees whose terms of reference overlap with the mathematical sciences are set to change. The National Committee for Mechanical Sciences
(whose acronym confusingly used to be the same as NCMS) is to change to the
National Committee for Mechanical and Engineering Sciences. A new committee
that may be of interest to the mathematical sciences is the National Committee
on Information and Communication Sciences. Aside from the dry question of who
is called exactly what, there are some very insightful observations made in the
report about discipline representation and belonging.
You, dear reader, are probably quite knowledgeable about professional societies
of which you may be a member, such as the Australian Mathematical Society,
the Statistical Society of Australia, Mathematics Education Research Group of
Australasia, and Australian Association of Mathematics Teachers. You are probably also aware of the Australian Mathematical Sciences Institute (AMSI) due to
their generous activities including summer schools, workshops and sponsorship of
Mathematics of Planet Earth.
But there is a whole range of additional bodies that have been established to
represent different slices of the Australian mathematical sciences, of which you
may not be aware. For example, heads of departments and heads of societies or
other professional bodies including government instrumentalities form a collective
called the Australian Council of Heads of Mathematical Science (ACHMS). Other
representative groups and societies to which mathematical scientists belong include

∗ Chair,

National Committee for Mathematical Sciences, School of Mathematics and Statistics
F07, The University of Sydney, NSW 2006, Australia. Email: nalini.joshi@sydney.edu.au
1 This

is the same number as it had prior to the review. Some of these are mergers of existing
committees. Three National Committees are to be disbanded, whilst five are new.
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STA (Science and Technology Australia, previously known as FASTS), and Heads
of departments of Go8 Universities.
What about the NCMS? At its most basic level, NCMS operates as the interface between Australian mathematical sciences and international mathematical
sciences, through the Academy’s membership of the International Mathematical
Union and the International Commission on Mathematical Instruction. At a more
subtle and strategic level, the NCMS provides an interface for the mathematical
sciences with the whole of the other sciences in Australia. The explicit aims of the
NCMS2 are to
• shape future directions in the mathematical sciences in Australia by facilitating and encouraging community-wide strategic planning initiatives
• promote the national value and benefits of the mathematical sciences
• manage relations between Australian mathematicians and the International
Mathematical Union (IMU) and the International Commission for Mathematics Instruction (ICMI).
The structure of National Committees in the Academy is an extraordinarily valuable framework for the mathematical sciences. It provides us a platform to communicate with other sciences. It gives us a seat at the table when the Academy
provides strategic policy advice, seen as based on all of the sciences and free of
conflicts-of-interest, to the Australian Government. And, it facilitates a dialogue in
which all the different, overlapping sections of mathematical sciences in Australia
participate.
The review recommends that the current restriction on number of members of
National Committees be relinquished in order to bring about the widest possible representation by professional societies in the corresponding discipline area in
Australia. I look forward to a more widely representative National Committee for
the Mathematical Sciences.

Nalini Joshi is the Chair of Applied Mathematics at The
University of Sydney and was the President of the Australian Mathematical Society during 2008–2010. She was
elected a Fellow of the Australian Academy of Science in
2008, became the Chair of the National Committee of
Mathematical Sciences in 2011, and was elected to the
Council of the Australian Academy of Science in 2012.

2 From

work plans available at http://science.org.au/natcoms/nc-maths.html.

AMSI-ANZIAM Lecturer 2013
x(0)
x(1)

Prof. Stephen Boyd
National Lecture Tour 19 Sept – 3 Oct
Stephen P. Boyd is the Samsung Professor
of Engineering, and Professor of Electrical
Engineering at Stanford University. He has
courtesy appointments in the Department of
Management Science and Engineering and
the Department of Computer Science, and is
a member of the Institute for Computational
and Mathematical Engineering. His current
research focus is on convex optimization
applications in control, signal processing,
and circuit design.

Professor Boyd’s awards include a
Presidential Young Investigator Award,
the AACC Donald P. Eckman Award, the
IEEE Control Systems Award and the
Mathematical Optimization Society’s
Beale‑Orchard-Hays Award.

Professor Boyd received an AB degree in
Mathematics, summa cum laude, from
Harvard University in 1980 and a PhD in
EECS from U. C. Berkeley in 1985. In 1985
he joined the faculty of Stanford’s Electrical
Engineering Department. He has authored
many research articles and has co-written
three books: Convex Optimization (2004),
Linear Matrix Inequalities in System and
Control Theory (1994), and Linear Controller
Design: Limits of Performance (1991).

Convex Optimization: From embedded
real‑time to large-scale distributed

Talks:
CVXGEN: A Code Generator for Embedded
Convex Optimization

Distributed Optimization and Statistical
Learning via the Alternating Direction
Method of Multipliers
Dynamic Network Energy Management
via Proximal Message Passing
Performance Bounds and Suboptimal
Policies for Multi-Period Investment

For more information or to register visit:
www.amsi.org.au/boyd.php

Geoff Prince*

The shape of a national research centre
This is an edited excerpt from AMSI management’s submission to the decadal plan.
The full submission can be viewed at http://www.amsi.org.au/multimedia/pdfs/
AMSI DP.pdf.
For the last 11 years, AMSI’s national programs have supported research and research training in the mathematical sciences. We have sponsored more than 200
workshops and the visits of more than 250 foreign mathematical scientists. While
the Summer & Winter Schools, BioInfoSummer, Vacation Research Scholarships
and AGRs have been largely government funded, we have not had similar funding
for the Workshop or Theme programs and this has hampered AMSI’s development
as a full-blown national research institute. The 2010 AMSI Review indicated that
there is a strong desire amongst the membership for such an institute and in the
second half of 2010 AMSI and its membership developed a proposal, invited by the
ARC, for a co-funded centre. This failed to materialise because of the disinterest
of DEEWR at that time. Decadal Plan Committee 6 has been given access to all
the documentation for this 2010 bid; a summary document can be found in the
resources link below.
A national research centre in the mathematical sciences remains at the very top
of AMSI’s agenda (along with a five-year public awareness campaign for the discipline). Planning for this centre is currently underway under the auspices of our
Research and Higher Education Committee.
There are three basic models for a national research centre:
• A distributed centre with activities carried out at one or more nodes.
• A centre with a mix of node-based activities and activities carried out at
a research station like the Banff Research Station.
• A single site research centre like MSRI in San Francisco.
The 2010 bid was for a centre of the first type and it had the overwhelming support of the AMSI membership. The bid document makes a detailed case for such
a model which I won’t repeat here. There was at that time interest in a research
station, but it could not be supported in the business case without partnership
with at least one other discipline. Given the tight time frame we didn’t pursue
this option. A research station in Australia would raise our engagement with the
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discipline in the Asia-Pacific region as well as providing a local retreat for the Australian community. Nonetheless a business case must be made and it will almost
certainly involve partnerships. Moreover, it is not at all clear that the majority of
the 15–20 or so workshops that take place each year would migrate to the research
station because of the increased travel and accommodation costs. Such a station
would probably not be able to accommodate the AMSI Summer School or BioInfoSummer, but this is not a deal breaker. And it certainly would not be able to
host an extended theme program although it would undoubtedly be involved in the
delivery of embedded workshops. This chart identifies the characteristics of AMSI
sponsored workshops over the last three years and indicates the predominance of
home state participants.
AMSI workshop participation 2010–2012: Origin of participants over a three-year period

33%

41%

18%

Home state %

ACT %

8%

Other States %

Other (inc international) %

This is almost certainly because of the highly non-uniform distribution of research
interests in Australia across the AMSI membership. For example, a successful
mathematical relativity workshop will attract most of its attendees from only
three or four institutions with most participants coming from the host department
where the research strength is high, certainly high enough to attract strong international interest from significant figures in the field. Clearly in this case the cost
of local hosting is less than at a research station. A business case for a research
station will require some work.
AMSI Workshop participation 2010–2012:
Australian institutions represented
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8.75

2010

7.62

2011
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5.78
3.58

Average number of Australian
institutions represented

3.23

3

Average number of Australian
institutions representing 75% or
more of Australian attendees

These arguments can be extended directly to the single site idea which, along with
other considerations, in my view rules it out. First of all there is the problem
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with long-term theme programs; it is impractical in the Australian context to hold
these at a single site because the major players in a particular theme will suffer
considerable logistic, strategic and financial difficulties in migrating their operations to that site for periods of months. A single site would have to be located in a
metropolitan area in order to be able to accommodate the significant numbers involved in a major theme and this will immediately be perceived as advantaging the
major mathematical sciences departments in that city and disadvantaging others
elsewhere (it also makes the retreat aspect less viable). AMSI itself has suffered
because of the perception that it is Melbourne-centric and AMSI is an administrative hub and not an academic one! There will also be concerns that a single site
will make it difficult for the discipline to obtain Centres of Excellence and may
skew the distribution of other ARC grants and fellowships. Finally, a single site
will make it difficult for the government agencies to be involved in theme programs
because their operating models make extended absences difficult for researchers.
In summary, I favour a distributed research centre wiring up the various hotspots
in the mathematical sciences scene, simultaneously strengthening our ability to
raise national funding and also strengthening the position of the local hotspots.
A national research station would certainly raise our international profile and be
attractive to local students and researchers but a business case has to be made
which would overcome the problem of increased travel and accommodation costs.
A single site national institute really doesn’t work because of the non-uniform distribution of research interests and the difficulties in servicing such a geographically
dispersed discipline.

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.

MPE Public Lecture:

Act Beyond Borders
Melbourne and Sydney
(October 2013)
This October, Maths of Planet Earth
Australia Ambassador Prof. Kitano
will present two public lectures, in
Melbourne and Sydney, on the theme
‘act beyond borders’.
Famed for his creation of the robotic dog AIBO
(Artificial Intelligence roBOt ) and for founding the
Robotic Soccer World Cup, Prof. Kitano, CEO of Sony
Computer Science Laboratories, has initiated many
widely recognised, high impact projects.

Hiroaki Kitano
President & CEO of
Sony Computer Science
Laboratories

Mathematics plays a pivotal role in understanding
world we live in — an evolvable complex system
constantly being optimised for the environment.
Dynamics of complex networks, long-tail distribution,
evolutionary optimisation on network structures
and behavioural strategies are fundamental to the
understanding of such complex systems. Designing
control, prevention, and remedies of systems failure
is critical for healthcare and global sustainability.
Proper understanding of underlying mathematical
structures seriously impacts strategic decisions for
medical technologies, engineering design, and
policy decisions.
These talks illustrate some of the critical global
agendas, and how mathematics may influence
understanding and design of countermeasures for
these problems.

Register your interest at www.amsi.org.au/Kitano

General News

International Congress of Mathematicians
During 2011 and 2012 the Society’s Council explored the possibility of the Australian Academy of Science submitting a bid to host the International Congress
of Mathematicians in 2018. Peter Taylor, Arun Ram and Jon Borwein spent a
considerable amount of time investigating possibilities, but in the end there was
no-one who offered to lead a bid.
Council remains keen to explore ways in which Australia can host a future bid. At
its September meeting last year it therefore agreed that it should collaborate with
AMSI in supporting the attendance of some early to mid career mathematicians at
the 2014 ICM, with the express understanding that this could lead to leadership
roles in a future bid to host the Congress. The opportunity to bid for 2018 having
passed, the next possibilities are for the 2022 or 2026 congresses, which explains
the decision to seek involvement beyond that of senior members of the Society.
The Society and AMSI have committed up to $6000 each to support the attendance
of up to three Society members at the 2014 International Congress and General
Assembly of the IMU in Korea. If you are interested in receiving such support
(with the implied commitment to a possible leadership role in a future bid for the
Congress) please submit an expression of interest to the Society’s President, Peter
Forrester, at pjforr@unimelb.edu.au by Friday 26 July 2013.
Those receiving support will be expected to submit a short report to the Society
after attending the congress.
Mathematicians in the Media
Dr Rosemary Mardling from Monash received continued media coverage following
her Federation Square panel discussion about life on distant planets: http://www.
theage.com.au/technology/sci-tech/the-lone-rangers-20130419-2i4lk.html#ixzz2
R92EFTi4 and for other media discussions and various online publications: http://
www.yasstribune.com.au/story/1512298/et-enjoys-the-simple-things-in-life/?cs=
24.
Hamish Ramsay from Monash gave media coverage about tornados: http://www.
theherald.com.au/story/1389432/multimedia-tornadoes-in-australia/interactive.
Dr Simon Campbell from Monash was in the media discussing how stars age and
die: http://www.theage.com.au/national/astronomers-rewrite-life-story-of-stars20130530-2ndeb.html, http://www.eso.org/public/news.
Dr Norman Do from Monash was in the media for his interview with Google Australia on what it is like to explore maths. This interview was used to encourage
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students in the Doodle 4 Google competition: http://www.google.com.au/doodle4
google/download.html. He was also in the media for his participation in the ‘science
story-telling evening’ that he took part in recently (http://thelaborastory.com/
stories).
Maths and Science Digital Classroom
The University of Southern Queensland (USQ) will lead a consortium of Australia’s regional universities to put in place a virtual classroom for teachers and
students to upgrade skills in the areas of maths and science. The Regional Universities Network (RUN) has been awarded a federal grant of $900 000 for the
one-year pilot project ‘RUN Maths and Science Digital Classroom: a Connected
Model for all of Australia’. The grant under the Federal Government’s Australian
Maths and Science Partnership Program (AMSPP) was announced by the then
Minister for Higher Education and Skills Sharon Bird on 28 May.
Other members of RUN are Southern Cross University, University of the Sunshine
Coast, University of Ballarat, University of New England and Central Queensland
University. The grant will lead to them partnering with more than 20 schools, the
Australian Mathematical Sciences Institute (AMSI), the Commonwealth Scientific
and Industrial Research Organisation (CSIRO), and the Primary Industry Centre
for Science Education (PICSE) to encourage the study and teaching of maths and
science in regional Australia.
AMSI and PICSE have developed successful professional development and outreach programs for schools, teachers and community groups, especially those teaching mathematics out-of-field. Since 2005, AMSI has been running intensive numeracy programs for primary and secondary teachers in rural and regional Australia,
where there are high proportions of disadvantaged students and where the challenges and needs for fostering an interest in maths and the sciences are greatest.
This new project will reach up to 30 mathematics teachers and 1200 students. Specialists will work face-to-face with teachers to develop their mathematics teaching
practices and content knowledge. Key to the program is a focus on mathematics
careers awareness, so that teachers can better prepare students for their postsecondary choices and for entering the workforce.
Using the rollout of the National Broadband Network as its platform the digital
classroom project will pilot a teaching and professional development program that
will connect students from schools located in rural and regional settings to engage in online teaching activities in mathematics and science. The virtual centre,
complemented by in classroom training, will form the basis for the professional
development of teachers through engagement with experts.
Peter Higgins Wins Peano Prize
Peter Higgins, a Monash graduate and long time Professor at the University of
Essex, has won this year’s Peano Prize for Mathematical Literature.
The Peano Prize has the aim of promoting the public understanding of mathematics. It is awarded annually by the Associazione Subalpina Mathesis for the best
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book published in Italy during the previous academic year. Previous winners of the
prize have included popular writers such as Marcus du Sautoy, and Ian Stewart.
Peter’s book, Nets, Puzzles, and Postmen: An Exploration of Mathematical Connections, was originally published by Oxford University Press in 2007. It was translated by Domenico Minunni as La matematica dei social network: Una introduzione
alla teoria dei grafi, and published by Edizioni Dedalo in 2012. It explores how
many phenomena in the real world, e.g. railways, mingling at parties, mazes, and
the internet, are all networks, and the remarkable insights that this deep mathematical structure leads to.

Completed PhDs
Monash University
• Dr Kareem Taha Morsi Ali Edgindy, Gegenbauer collocation integration
methods: advances in computational optimal control theory, supervisor:
Kate Smith-Miles.
• Dr Luke Benjamin Hande, The atmospheric boundary layer over the Southern Ocean, supervisors: Steven Siems and Michael Manton.
• Dr Yi Huang, Observations and simulations of cloud thermodynamic phase
over the Southern Ocean, supervisor: Steven Siems.
• Dr Marie Elizabeth Newington, Solar magneto-atmospheric oscillations,
supervisor: Paul Cally.
Swinburne University of Technology
• Dr Sridhar Kannam, Prediction of fluid slip at graphene and carbon nanotube interfaces, supervisors: Billy Todd (Swinburne U), Peter Daivis (RMIT) and Jesper Hansen (Roskilde University, Denmark).
University of Adelaide
• Dr Alexander Hanysz, Holomorphic flexibility properties of complements
and mapping spaces, supervisors: Finnur Larusson and Nicholas Buchdahl.
Alexander was awarded the Dean’s Commendation for Doctoral Thesis
Excellence.
University of Newcastle
• Dr James Wan, Random walks, elliptic integrals and related constants, supervisors: Jonathan Borwein and Wadim Zudilin.
University of Queensland
• Dr Adam Grace, Markov chain Monte Carlo for rare-event probability estimation, supervisor: Dirk Kroese.
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University of Sydney
• Dr Hamish Ivey-Law, Algorithmic aspects of hyperelliptic curves and their
Jacobians, supervisor: David Kohel.
• Dr Roy Nawar, On pricing and hedging of commodity derivatives and other
hybrid products: theories and empirical implementations, supervisor: David
Ivers.

Awards and other achievements
University of Melbourne
• Professor Peter Hall, UOM, was recently elected as a Foreign Associate of
the US National Academy of Sciences.
• Professor Terry Speed, UOM/WEHI, has been elected as a Fellow of the
Royal Society.
• Dr Henry Segerman, UOM, has been awarded the Inaugural Award for
Excellence in Engagement (Outreach and Science Communication).
UNSW
• Dr Josef Dick has been announced as the co-winner (with Friedrich Pillichshammer of the University of Salzburg) of the 2013 Prize for Achievement in Information Based Complexity (IBC).
Among other research achievements, Josef Dick and Friedrich Pillichshammer are co-authors of a 600-page monograph published by Cambridge University Press in 2010.
The IBC Prize is in part a recognition of the importance of this book. As
of May 2013, it is ranked by MathSciNet in the top 100 of the most cited
publications in mathematics of 2010.
Dr Dick is a Senior Lecturer and QEII Fellow in the School. He received
the 2012 Christopher Heyde medal, which is a prestigious award of the
Academy of Science for distinguished research by a person under the age
of 40. He was recognised for his work in numerical integration.
In October, Dr Dick will attend the Workshop on Quasi-Monte Carlo Methods in Austria, where he will be presented with a plaque as part of his IBC
Prize.
A very big congratulations to Josef for this impressive achievement.
University of Sydney
• At the Faculty of Science Awards Night on 15 May, Ivan Guo was awarded
a Helen Beh Award for citizenship and William Tong received a Postgraduate Research Prize.
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University of Wollongong
Educational Strategies Development Fund (ESDF) grants:
• ‘Jump into R’
Recipients: Dr Sandy Burden, Dr Carole Birrell, Dr Thomas Suesse and
Associate Professor Anne Porter $8000.
• ‘Embedded Learning Support: MATH142 & MATH188’
Associate Professor Anne Porter, Dr Ben Maloney and Dr Maureen Edwards $6000.
• Faculty of Informatics Early Career Award for Outstanding Contribution
to Teaching and Learning (OCTAL) 2013:
Dr Nathan Brownlowe.

Appointments, departures and promotions
La Trobe University
• Professor Brian A. Davey retired on 28 June 2013 after 38 years of service.
The 2013 General Algebra and Its Applications Conference (GAIA2013),
announced in the last issue, was held on 15–19 July in celebration of his
retirement and 65th birthday. About 70 mathematicians attended, most
from overseas. The Gazette editors would also like to thank Brian for several years of service as local correspondent.
Swinburne University of Technology
• Dr Federico Frascoli has been appointed as a Lecturer, Level B, in Applied
Mathematics, commencing in July 2013. Dr Frascoli obtained his ‘Laurea’
in Mathematical Physics at the Università Degli Studi di Parma in Italy
in 2001 and PhD in Computational Science at Swinburne in 2007. Most
recently he was appointed as a postdoctoral research fellow at the University of Melbourne, Department of Mathematics and Statistics, working
with Professor Kerry Landman on mathematical modeling of biological
cellular systems. His research interests are in mathematical biology, dynamical systems and statistical mechanics.
• Dr Andrey Pototsky has been appointed as a Lecturer, Level B, in Applied
Mathematics, commencing in September 2013. Dr Pototsky is currently a
Lecturer in Applied Mathematics at the University of Cape Town, South
Africa. He did his bachelor degree in the Ukraine at Dnepropetrovsk State
University, followed by MSc and PhD degrees at Brandenburg University
of Technology, Cottbus, Germany, completing in 2005. His research expertise spans complex systems, dynamical systems and stability analysis,
numerical methods, and statistical mechanics applied to soft condensed
matter and biological systems.
University of Ballarat
• David Gillam is leaving the University of Ballarat after five and a half
years of outstanding service. We wish him all the best with his new role
at Swinburne University.
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• Dr Savin Chand has commenced as a Lecturer in Statistics. He completed
his PhD at the University of Melbourne in 2011 and since then has been
working with the Bureau of Meteorology. He has been working on environmental and climatic systems and applying statistical models in these
areas.
• Emeritus Professor Sid Morris has prepared seven short videos on pure
mathematics, infinite set theory, sequences and nets, and writing proofs in
mathematics. These are published on YouTube and the Chinese website,
Youku, and have had about 2 000 views. These supplement his free online
topology book available in English, Arabic, Chinese, Greek, Persian, Russian and Spanish. The website www.topologywithouttears.net links to the
book and videos.
University of Melbourne
• Dr Guangjun Xu has joined the university.
• Dr Xiang Fu has joined the university.
• Dr Enlong Liu (Research Fellow) has left the university.
University of Newcastle
• Dr Thomas Kalinowski has been appointed as a Lecturer starting in July
2013.
• Professor Mirka Miller has joined the School of Mathematical and Physical
Sciences.
University of Sydney
• Nicola Armstrong, Martina Chirilus-Bruckner, Andrew Papanicolaou and
Oded Yacobi have accepted fixed-term lectureships and will be commencing in July.
• Anne Thomas will be leaving at the end of August to take up a position
in the UK.
University of Technology, Sydney
• Professor Raymond Carroll (Texas A&M University, USA) is joining the
School of Mathematical Sciences on a fractional basis. He will initially be
in the School 18 June to 16 July 2013.
University of Wollongong
• Marijka Batterham and James McCoy have been promoted to Level D.

New Books
Monash University
• Engel, E.J., Schad, M. and Lausch, H. (2012). Moses Mendelssohn: Schriften
und Materialien, Band 2: Philosophica, Judaica, Mathematica. Edition
Roerich Gesellschaft Deutschland, Göttingen.
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University of Newcastle
• Borwein, J.M., Glasser, M.L., McPhedran, R.C., Wan, J.G. and Zucker,
I.J. (2013). Lattice Sums Then and Now. Encyclopedia of Mathematics
and its Applications, 150, Cambridge University Press.
• Borwein, J.M., Shparlinski, I. and Zudilin, W. (eds) (2013). Number Theory
and Related Fields: In Memory of Alf van der Poorten. Springer Proceedings in Mathematics & Statistics, 43.

Conferences and Courses
Conferences and courses are listed in order of the first day.
First International Conference on Creative Mathematical Sciences Communication 2013 Theme: Computer Maths-Curiosity, Art, Story
Date: 2–5 August and 6–10 August 2013
Venue: Charles Darwin University
Web: www.cdu.edu.au/conference/csmaths
For more information see the website, or see Gazette 40(1), p. 73.
Australian-Japanese Workshop on Real and Complex Singularities
Date: 9–13 September 2013
Venue: University of Sydney
Web: www.maths.usyd.edu.au/u/laurent/RCSW
AMSI workshop on Infectious Disease Modelling
Date: 25–27 September 2013
Venue: Newcastle, Australia
Web: http://carma.newcastle.edu.au/meetings/indimo/
This workshop is organised by the mathematical biology special interest group of
the Australian and New Zealand Industrial and Applied Mathematics subdivision
of AustMS.
This workshop is aimed at applied mathematicians and computer scientists. The
main themes are the interface between model-based data and scenario analysis,
and the relationship between micro-simulation and modelling. There is space in
the programme for contributed talks, and there will be a prize for the best poster
by an early career researcher.
Confirmed keynote speakers include
• Professor Matt Keeling, University of Warwick
• Associate Professor Jane Heffernan, York University
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• Dr Steven Riley, Imperial College London
• Associate Professor Alex Cook, National University of Singapore
Abstract submission and registration are now open.
For more information, please see the conference website.
Annual Conference of the Australian Mathematical Society
Date: 30 September – 3 October 2013
Venue: University of Sydney
Web: www.maths.usyd.edu.au/u/austms2013
Registration is now open. Please visit the website. Please note that Early Bird
registration rate for this meeting is only available until 16 July.
DELTA 2013
Date: 24–29 November 2013
Venue: The Pavillion, Kiama, NSW
Web: www.delta2013.net
For further details visit the website, or see Gazette 40(1), p. 74.
EMAC 2013: 16th Engineering Mathematics and Applications
Conference
Date: 1–4 December 2013
Venue: Queensland University of Technology, Brisbane
Web: www.emac2013.com.au
For more information see the website, or see Gazette 40(2), p. 148–149.
MODSIM2013: International Congress on Modelling and Simulation
Date: 1–6 December 2013
Venue: Adelaide Convention Centre, South Australia
Web: http://mssanz.org.au/modsim2013
For more information see the website, or see Gazette 40(2), p. 149.
37ACCMCC: 37th Australasian Conference on Combinatorial Mathematics and Combinatorial Computing
Date: 9–13 December 2013
Venue: University of Western Australia
Web: http://37accmcc.wordpress.com
Contact: Director: Professor Gordon Royle (37accmcc at uwa.edu.au)
For more information see the website, or see Gazette 40(2), p. 149.
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ANZIAM 2014
Date: 2–6 February 2014
Venue: Millennium Hotel, Rotorua, New Zealand
Web: http://anziam2014.auckland.ac.nz
The 50th Annual Conference of Australian and New Zealand Industrial & Applied
Mathematics is being hosted by the ANZIAM New Zealand Branch in 2014. The
host city is Rotorua which is only two-and-a-half hours south of Auckland, and
the venue is the Millennium Hotel, centrally located close to all the attractions of
this unique tourist city.
The details are progressively being posted on the website.

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.
Marzieh Akbari; K.N. Toosi University of Technology, Iran; 1 March to 1 October
2013; –; UWA; Cheryl Praeger
Dr Tarje Bagheer; University of Copenhagen, Denmark; 14 February 2012 to 13
February 2014; –; UMB; Craig Westerland
Dr Mark Blyth; University of East Anglia; 4–22 August 2013; –; UWA; Andrew
Bassom
Toralf Burghoff; University of Jena, Germany; 2 April 2013 to 31 March 2014; –;
UOM; Kostya Borovkov
Dr Lingzhou; Yangzhou University, China; 26 March to 25 September 2013; nonlinear PDE; UNE; Yihong Du
Xiaoran Sun; Harbin Institute of Technology; October 2012 to September 2013;
–; UWA; Michael Small
Sara Taskinen; University of Jyväskylä, Finland; January to December 2013; robust multivariate analysis and applications in ecology; UNSW; David Warton
Mr Jonas Teuwen; TU Delft; 4 February 2013 to 31 August 2013; analysis and
geometry; ANU; Pierre Portal
Binzhou Xia; Peking University; 1 September 2012 to 20 March 2014; –; UWA;
Cai Heng Li
Ms Ting Zhang; University of Science and Technology, China; 1 September to 31
August 2013; applied and nonlinear analysis program; ANU; Xu-Jia Wang
Assoc Prof Jin-Xin Zhou; Beijing Jiaotong University; 16 November 2013 to 16
November 2014; UWA; Cai Heng Li
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Mathematics of Planet Earth

The Conference
8–12 July 2013 — Rydges, Melbourne
Inspiring new ideas, research and collaboration

Major sponsors

Topics include:
• Mitigating natural disaster risk
• Earth system modelling
• Complex systems
• Scientific data mining
• Bioinvasion & biosecurity
• Population census
Speakers include:
Julie Arblaster
Bureau of Meteorology

David Bailey
University of California

Simon Barry
CSIRO

John Cook
Global Change Institute

Calling for
Abstracts

Marc Parlange
Laboratory of
Environmental Fluid
Mechanics and
Hydrology (EFLUM)

Kate Evans

Oak Ridge National
Laboratory

David Fox

Peter Waterhouse
University of Sydney

Duncan Young

Environmetrics Australia

Australian Bureau of
Statistics

Bronwyn Harch

Brian Kennett

CSIRO

David Karoly

Australian National
University

University of Melbourne

Chris Budd

Robert Muir-Wood

University of Bath

Risk Management
Solutions

Graeme Brown
Australian Bureau of
Statistics

An Australian Academy of Science Elizabeth and
Frederick White Conference

Register: www.MoPE.org.au/events/2013

Annual General Meeting 2013
The 57th Annual General Meeting of the Society will be held in the afternoon of
Wednesday 2 October at the University of Sydney.

Proposed amendments to the Constitution
Council has approved a Special Postal Ballot of members to consider amendments
to the Society’s Constitution. Details of the proposed changes can be found under
the heading Postal Ballot on the Society’s web page at www.austms.org.au. It is
envisaged that the ballot will be conducted in July or August 2013.

Alf van der Poorten Travelling Fellowship 2013
The Alf van der Poorten Travelling Fellowship for 2013 has been awarded to
Dr Tyson Ritter of the University of Adelaide. Further details can be found at
www.austms.org.au/Alf+van+der+Poorten+Fellows.

AustMS Accreditation
Professor Rodney Downey of the Victoria University of Wellington and Dr Anacleto Mernone of the University of Adelaide have been accredited as Fellows (FAustMS), Dr Gert Schroeder-Turk of the Friedrich-Alexander Universität has been
accredited as an Accredited Member (MAustMS) and Mr Michael Zaouk of Macarthur Girls High School, Parramatta has been accredited as a Graduate Member
(GAustMS).
Peter Stacey
AustMS Secretary
Email: 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. Retirement has
enabled him to spend more time with his family while continuing with some research and some work on secondary school
education. He took over as secretary of the Society at the start
of 2010.

