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Here, at last, is the July issue of the Gazette.
This issue has a puzzle flavour. Ivan Guo entertains us in his usual tricky fashion
in Puzzle Corner 28. Take some time to look through the puzzles and see if you
can bag yourself a book voucher by solving a problem. In Communications, we
hear about ‘Maths Jam’—an interesting way to enjoy maths puzzles with a group
of similarly obsessed enthusiasts. We also include an interesting partial solution to
Euler’s 36 Officers Problem, arising in the context of the Mathematics Challenge
for Young Australians (an enrichment program for middle level school students).
Our Technical Papers section continues with invited contributions from Murray
Elder, ‘A short introduction to self-similar groups’, and from 2011 B.H. Neumann
Prize winner James Wan,‘Legendre polynomials and series for 1/π’.
Phill Schultz provides our book reviews, this time of the intriguingly named Math
for the Frightened and also The Best Writing on Mathematics 2010, an anthology
presenting nontechnical expositions of diverse mathematical topics to a general
audience.
In this issue of the Gazette, Nalini Joshi (Chair of the National Committee for
Mathematical Sciences) presents the first NCMS News column. Nalini outlines a
vision for ‘A Decadal Plan for the Mathematical Sciences’, a long-term plan for
mathematics and statistics in business and industry, government, research institutions, universities and education at all levels.
Peter Taylor, in his President’s Column, considers the influence of mathematics
teachers after suffering the recent loss of one of his academic ‘parents’, Professor
Charles Pearce. Peter reflects on the way in which his academic mentors affected
his mathematical development, and how teachers at all levels affect our futures.
We also have our regular news items, including AMSI News from Geoff Prince,
and AustMS items from Peter Stacey.
We hope you enjoy the July issue of the Gazette.

Peter Taylor*

Two weeks ago I was sitting in the departure lounge at Linate Airport in Milan
en route from a conference in Italy to another conference in Israel when I received
a text message from Nigel Bean telling me that Charles Pearce had been killed in
a car accident in New Zealand.
Many of you will know that Charles was the Elder Professor of Applied Mathematics at The University of Adelaide, and a long-time Editor of The ANZIAM
Journal. With Bill Henderson, who died in 2001, he was also one of my two PhD
supervisors. As might be expected, the news of Charles’ death came as a shock
to me, as I am sure it did to those of you who knew him. In trying to organise
my thoughts since, I have found myself reflecting on the nature of the legacy that
those of us who are academic mathematicians leave with our students.
I’ve always been attracted to the idea that we have academic ‘parents’ and, if we
are lucky, ‘children’. As with real families, the academic ‘parent–child’ relationship
endures whatever subsequently happens: your academic parents remain that
forever.
My two academic parents had very different personalities. As a verbal person,
Bill Henderson was a highly intuitive mathematician, at home in brainstorming
sessions. On the other hand, Charles’ forte lay in his vast mathematical knowledge
and his rigorous approach. He was uncomfortable thinking on his feet, preferring to
go away and think through a problem, often coming back a couple of days later with
a perfectly worked solution. Over the course of my candidature, and in subsequent
collaborations, I learned to work with them both according to their strengths: Bill
as a generator of ideas, and Charles as a check that the mathematical development
really was right.
Charles contributed in many ways to my mathematical development. Shortly after
I graduated with my PhD, he gave me some very sound advice about how I should
behave as an academic. He emphasised that having the energy to engage in research
was as important as having the ability to do so. He also gave me some practical
advice about publishing: that I should always stick to alphabetical ordering of
authors on any collaborative paper that I write. His reasoning was that if you do
this, the question of the relationship between relative contribution to a paper and
authorship order does not arise. Apart from a small number of papers, when I have
been collaborating with authors from other disciplines with a different publication
culture, this is advice that I have stuck to throughout my career and which I have
been very happy to follow.

∗ E-mail:

President@austms.org.au
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Charles made another contribution to my mathematical education that came
much earlier, and he probably did not even know about it. It occurred at
The University of Adelaide during a tutorial in the third-year subject ‘Applied
Probability’ in 1978. While I don’t remember the actual material that we were
discussing, I remember this tutorial well, because it was the first time that
anyone in my presence took the trouble to demonstrate how to approach the
solution of a complex mathematical problem from first principles. Previous to
that, mathematics for me had been about learning the techniques and results that
were presented in lectures and feeding them back in assignments and exams. In
contrast, the problem in this case put students out on a limb, and we had to
marshal our resources and bring them to bear in a way relevant to the solution.
Charles’ discussion of the problem was an ‘aha’ moment for me: I was fascinated
by the thought processes that he demonstrated and, at the same time, given some
confidence that I might be able to do similar things myself one day.
So, like any parents, Bill and Charles had a lasting effect on me. I’ve always
been grateful for the supervision that they gave me, and would like to take
the opportunity to acknowledge this publicly. On behalf of the Australian
Mathematical Society, I would like to pass on my condolences to Charles’ family,
especially his daughter Emma who, as it happens, is one of my ‘academic children’.
I’d like to finish off by reflecting a little further on the effect that teachers, both at
school and at university, can have on the future lives of their students. In the same
way that Charles did for me, many of us have probably had moments where our
words or actions one way or another had the potential to affect the future lives of
our students in a profound way. Most of us probably don’t recognise these moments
and, if we do, we may not feel powerful. However, I think we should remember that
teachers often can be powerful and that, if we use that power wisely, people’s lives
can be enhanced. It’s a big responsibility, but one that could lead to enormous
satisfaction: I would not mind being remembered for having helped set someone
on a life path that turned out well for them.

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

Ivan Guo*

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner No. 28.
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: Kevin
White, School of Mathematics and Statistics, University of South Australia, Mawson Lakes, SA 5095.
The deadline for submission of solutions for Puzzle Corner 28 is 30 September
2012. The solutions to Puzzle Corner 28 will appear in Puzzle Corner 30 in the
November 2012 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.
Mean marks

Enlarged enclosure
You have four straight pieces of fencing, that are 1,
4, 7 and 8 metres in length. What is the greatest
area you can enclose with these pieces?

∗ School of Mathematics and Statistics, University of Sydney, NSW 2006.
E-mail: ivanguo1986@gmail.com
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The final exam marks have just been released. Within each class, the boys have
a higher average score than the girls. Does that necessarily mean the boys have a
higher average score across the entire grade?

110

Puzzle Corner 28

Flipping fun
There is a coin at every integer point of the number line. A stencil with a finite
set of fixed holes at integer distances is chosen. The stencil may be moved along
the number line, and for any fixed position of the stencil, one may simultaneously
flip all the coins accessible through the holes. Initially all coins are showing heads.
Prove that for any stencil it is possible to get exactly two tails after a finite number
of such operations.

The Mad Hatter is holding a hat party, where every
guest must bring his or her own hat. At the party,
whenever two guests greet each other, they have to
swap their hats. In order to save time, each pair of
guests is only allowed to greet each other at most
once.

Photo: Nathalie Dulex

Mad hat party

After a plethora of greetings, the Mad Hatter notices that it is no longer possible
to return all hats to their respective owners through more greetings. To sensibly
resolve this maddening conundrum, he decides to bring in even more hat wearing
guests, to allow for even more greetings and hat swappings. How many extra guests
are needed to return all hats (including the extra ones) to their rightful owners?
Chord variations
There are 2012 points on the circumference of a circle, dividing it into 2012 equal
arcs. The points are to be labelled with A1 , . . . , A2012 in some order.
1. Can you label the points in a way so that no two of the 2012 chords
A1 A2 , A2 A3 , . . . , A2011A2012 , A2012 A1
are parallel?
2. Can you label the points in a way so that no two of the 1006 chords
A1 A2 , A3 A4 , . . . , A2009A2010 , A2011A2012
have equal length?

Solutions to Puzzle Corner 26
Many thanks to everyone who submitted solutions. The $50 book voucher for the
best submission to Puzzle Corner 26 is awarded to Adrian Nelson. Congratulations!
Ratio of radii
A sphere with radius r is inscribed in a regular tetrahedron, which is inscribed in
a larger sphere with radius R. Find the ratio of R to r.
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Solution by Alan Jones: Let the vertices of the tetrahedron be V1 , V2 , V3 and V4 .
Let the centre of the spheres be the origin O. By symmetry, O is also the centroid
of the tetrahedron, in other words:
−−→ −−→ −−→ −−→
OV1 + OV2 + OV3 + OV4
−−→
−−→ −−→ −−→ −−→
= OO = 0 =⇒ −OV1 = OV2 + OV3 + OV4 .
4
Now, R is the distance from O to V1 , while r is the distance from O to the centroid
of the triangle V2 V3 V4 . Therefore
−−→
−−→
OV1
OV1
R
= −−→ −−→ −−→ = −−→ = 3.
OV2 +OV3 +OV4
−OV1
r
3

3

Counterfeit coins
There are 20 coins in front of you, two of which are counterfeits. The genuine coins
are identical in weight, but the counterfeits are slightly lighter. Can you identify
10 genuine coins by using a balance-scale twice? Note that the two counterfeits are
not necessarily the same weight as each other.
Solution by John van der Hoek: First note a couple of facts when weighing two
piles of equal size:
• If the scale is balanced, then either both piles are genuine, or both contain
counterfeit coins;
• If the scale is not balanced, then the lighter pile must contain at least one
counterfeit coin.
Now divide the 20 coins into four piles of five, labelled A, B, C and D. First weigh
A against B.
If A < B, then weigh C against D. If C < D, then B and D are genuine. If C > D,
then B and C are genuine. If C = D, then C and D are genuine, since we cannot
have counterfeit coins in piles A, C and D simultaneously.
If B < A, the situation is similar to A < B.
If A = B, then weigh A + B against C + D. Recall that since A + B must contain
either zero or two counterfeit coins, A+B = C +D cannot occur. If A+B < C +D,
then piles A + B must contain two counterfeit coins, so C and D are genuine. If
A + B > C + D, then A and B must both be genuine.
In all cases, we have found two genuine piles, as required.
Poor turnout
Following the service, the vicar asked the bell-ringer if he could work out the ages of
the three people who attended today, given that the product of their ages was 2450
and the sum was twice the age of the bell-ringer. After some thought, the bell-ringer
was unable to do so. The vicar then revealed that he (the vicar) was in fact older
than all three of them. Upon hearing that, the bell-ringer quickly responded with
the three ages. What were the ages of all five people?
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Solution by John Giles: Let the ages of the three attendees be x, y and z, the age
of the bell-ringer be b and the age of the vicar be v. Then
xyz = 2450 = 2 × 52 × 72 ,

x + y + z = 2r.

(1)

Since the bell-ringer could not work out the ages initially, there must be at least
two possible sets of (x, y, z) satisfying (1) for a fixed r. After an exhaustive check,
the only possibilities are (5, 10, 49) and (7, 7, 50), with r = 32.
The vicar being older than all three allows the bell-ringer to confirm the choice of
(x, y, z) = (5, 10, 49) with v = 50, since otherwise v > 50 and both sets are still
possible.
Chocolate addiction
Willy has several jars filled with chocolates, none of which is empty. Each move he
is allowed to either double the content of one jar, or eat one chocolate from every
jar. Can Willy always empty all the jars using these moves?
Bonus: If the doubling move is replaced by tripling, can Willy always empty all the
jars?
Solution by Joe Kupka: All Willy has to do is to eat one chocolate from each jar,
until some jars have only a single chocolate left. Now double the content of these
single chocolate jars and repeat the process. If originally the jar with the most
chocolates had k chocolates, then after k − 1 eating moves, every jar has exactly
one chocolate. Now simply eat the last chocolate in each jar to empty them all.
Bonus: It is not always possible to empty the jars if doubling is replaced by tripling.
For example, consider the case where there are only two jars. Each move Willy
either eats two chocolates, or adds 2c chocolates to one of the jars which had c
chocolates previously. Note that both moves preserve the parity of the total number of chocolates. Hence if initially there was an odd number of chocolates in total,
then it is impossible to empty both jars.
Odd polygons
Prove that it is never possible to tile a polygon with only odd integer side lengths
using 1 × 2 dominoes.
Solution by Adrian Nelson: First note that if a polygon with integer side lengths
can be tiled by unit squares, then it can be divided into unit squares using a
standard grid. This can be proven inductively by removing one unit square at a
time without disconnecting the polygon. Furthermore, if we colour the squares
using a checkerboard pattern, each 2 × 1 domino covers one black and one white
square. Hence any polygon tileable by dominoes covers an equal number of black
and white squares.
Consider a polygon with only odd side lengths. We will walk around its perimeter,
starting at a corner with, say, a black edge. As we proceed along a side, the edges
alternate between black and white, finishing on a black edge. Then after a 90◦ or
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270◦ turn, we start the next side again at a black edge, and continue this process.
So every side of the polygon has one more black edge than white. Hence in total,
the perimeter contains S more black edges than white, where S is the number of
sides.
Now every unit square has four edges, and every internal black edge is matched by
an internal white edge. Hence there are S/4 > 0 more black than white squares,
which is a contradiction. Therefore, it is never possible to tile a polygon with only
odd integer side lengths using dominoes.
Probability problems
1. On a circle, n points are chosen randomly. What is the probability that they
all lie on a semicircular arc?
2. A strange machine takes a positive integer n as input and randomly outputs
an integer between 1 and n inclusive. We start by giving the machine n =
1000, and continue to feed the output back into the machine as input. On
average, how many times do we have to use the machine until it outputs the
number 1?
Solution by Ross Atkins:
1. Let the circumference of the circle be 1. The n points partition the circle into
n arcs, whose lengths sum to 1. Choosing these points uniformly is equivalent
to choosing (x1 , . . . , xn ) ∈ Rn uniformly from the set
S = {(x1 , . . . , xn ) :

x1 + · · · + xn = 1,

x1 , . . . , xn ≥ 0},

(2)

which is an (n − 1) dimensional simplex.
Having all points on a semicircle is equivalent to having xi ≥ 12 for some i.
Without the loss of generality, say x1 ≥ 21 and write y = x1 − 12 . Then (2)
can be rewritten as
1
T = {(y, x2 , . . . , xn) : y + x2 + · · · + xn = , y, x2 , . . . , xn ≥ 0}.
2
Now T is also an (n − 1) dimensional simplex, half as big as S in terms of
1
side lengths. So T is 2n−1
as big as S in volume. Hence the probability of
1
1
x1 ≥ 2 is 2n−1 .
Repeating the argument for x2 ≥ 21 and so on, the required probability is
n
therefore 2n−1
.
2. Let an be the expected number of runs until the machine outputs 1, given
that the machine has just output n. Then a1 = 0 and
a1 + a2 + a3 + · · · + ak
ak = 1 +
,
k ≥ 2.
(3)
k
For k = 2 we quickly get a2 = 2. Considering (3) for k = n and k = n + 1,
we get
(n + 1)an+1 − (n + 1) =

n+1
X
i=1

ai = an+1 +

n
X
i=1

ai = an+1 + nan − n.
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Rearranging yields an+1 = an + n1 for all n ≥ 2. Therefore for n ≥ 2, the
answer is one more than the harmonic series
n−1
X1
an = 1 +
.
k
k=1

For n = 1000 we have an ≈ 8.48.

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.

Maths Jam: playing with maths in pubs,
an international movement

The AustMS Gazette has been publishing the popular Puzzle Corner for a number
of years. Here’s how to take it to the next level: get together and solve puzzles in
a group of maths enthusiasts!
Upstairs in a London pub in early 2008, Matt Parker1 gathered around him a group
of like-minded self-confessed maths enthusiasts to share puzzles, games, problems
or anything else they thought was cool or interesting. Maths Jam was born. Taking
place on the second to last Tuesday of the month, this idea has spread to pubs
all over the world. As a stand-up comedian and travelling mathematician, Matt
is often not in London on Maths Jam night and his ambition is to have a local
Maths Jam meeting wherever he finds himself.
The second regular Maths Jam gathering was started by Katie Steckles2 in Manchester in November 2010. At a recent meeting, when the group was done comparing
the maths jokes on their t-shirts, Michael showed a card trick. Three volunteers
each cut a deck and then take the top three cards. Just from specifying who has
the highest, middle and lowest card and which cards are black, the magician can
identify all three cards. Magic tricks are a favourite of Maths Jams and if they’re
driven by maths, rather than sleight of hand, then everyone can join in.
Later, Ed described this puzzle: a car is 90 feet away from a brick wall travelling
towards the wall at 90 feet/second, and its speed is changing so that the speed in
ft/s is always equal to the distance away from the wall — when it is 80 ft from the
wall, it will be travelling at 80 ft/s and so on. How long does it take before the
car is 1 ft from the wall? It’s quite a nice question, and the answer is almost what
you’d expect it to be. A couple of people managed to get it by calculation before
the night was over!
Hearing about a second meeting location, Peter Rowlett3 was moved to set up a
Nottingham Maths Jam in December 2010. A group of people working locally as
engineers, physicists and computer programmers met in a 13th century inn. They

1 Matt

is an ex-pat Australian based in London. He is a standup maths comedian, and is currently
touring his show with comedian Timandra Harkness, ‘Your Days are Numbered: The Mathematics of Death’, which appeared at the Adelaide Fringe Festival and at the International Comedy
Festival in Melbourne. For more information, see YourDaysAreNumbered.co.uk.
2 Katie

is a mathematician who currently lives in Manchester and is working in the area of public
engagement, in particular with mathematics and related subjects. She has recently completed a
PhD in Topology and is continuing her research in that area.
3 Peter

works in mathematics education at university level and is about to finish a stint working
for the Maths, Stats and OR Network in the UK. Outside of work, Peter blogs about mathematics
via aperiodical.com and is one half of the transatlantic Math/Maths Podcast.
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celebrated their first birthday last December with origami and cake. Emma showed
the group how to make an origami penguin and Jon walked everyone through
folding a dragon — with flapping wings! Sharon brought cake and made a modular
origami Christmas tree for the table. The Maths Jam favourite of modular origami
is epitomised by the ‘post-it note dodecahedron’ popularised by Colin Wright and
James Grime (both mathematicians in the UK). Slotted together from 30 specially
folded post-it notes there’s a bit of a knack but once you’ve got started you’ll have
dodecahedrons everywhere.

Puzzle: prisoners buried in sand

Many logic puzzles involve prisoners and/or hats in improbable scenarios and the
diagram above shows a classic that the Nottingham group heard about from the
Manchester group. Four prisoners are buried in sand as pictured, so they cannot
see their own hat or the hat of the people behind them. No one can see through or
around the wall. The prisoners are told that two of them are wearing black hats
and two are wearing white. If any of them can name their own hat colour correctly
then they will all go free; if any names their hat colour incorrectly they will all be
killed. One prisoner4 correctly names the colour of their hat. Which one?
Having three regular meeting locations, Maths Jam reached a tipping point and
rapidly spread to many more cities about a year ago. Up in Newcastle (UK) a
group of mathematics undergraduates from Durham get together with PhD students from Newcastle for a Maths Jam organised by Christian Perfect (a mathematics PhD student from the University of Newcastle). A recent meeting saw
John leading a group at one end of the table through the probability calculations
to answer a puzzle: can you make two new dice numbered with positive integers
that, when rolled in pairs, have the same probability distribution for the sum as
normal dice? The solution is a pair of dice called Sicherman dice, and a delight to
discover. Meanwhile, at the other end of the table, Christian was teaching Peter a
card game called Mad Abel5 , invented by Smári McCarthy.
In Mad Abel, each player is dealt seven cards from a standard deck and two are
placed face up in the centre of the table. Players must sum cards in the following
way: card values are added modulo 13 (with ace being 1 and jack, queen and king
being 11, 12 and 13 respectively); suits are added modulo 4, with the order being
hearts (taking the value 0), spades (1), diamonds (2) and clubs (3). Gameplay is

4 Other

‘prisoner’ questions have been asked in the AustMS Gazette Puzzle Corners 3 (34(3))
and 12 (36(2)).
5 www.pagat.com/docs/madabel.pdf
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to sum the two cards on the table in this way to make the target. For example, five
of spades + queen of clubs = three of hearts. Each player must make the target
(value and suit) using a combination of cards from their deck. Discarding a set of
cards equal to the target onto the pile in the centre, the topmost two cards form
the next player’s target. If a player cannot play, they take two new cards from
the deck. The winner is the first player to lose all their cards. Try it. It takes a
few rounds to get your head around the arithmetic but it’s a fun game with some
interesting features (such as the king of hearts being an identity element).
It’s problematic to put a total number of Maths Jam meetings in print because
new Maths Jams are being set up every month but at the time of writing Maths
Jam takes place on the second to last Tuesday of the month at 7 pm local time in
25 cities in five countries on three continents. Maths Jammers keep in touch via
Twitter, so on Maths Jam night you can see the Twitter account @MathsJam6
and the hashtag #MathsJam7 buzzing away with photos and puzzles to try, and
a steady transfer of ideas takes place between cities, countries and time zones.
Now Maths Jam has gained a foothold in Australia, with meetings in Melbourne
since January 2012. Organised by Katrina Szetey8 , with reminders usually sent via
Twitter, the meetings are now located at The Bull and Bear, 347 Flinders Lane.
So far, Melbourne has had four regular attendees and a few intermittent ones;
with a bit more organisation and the creation of a mailing list it hopes to grow.
In the March Maths Jam, Andrew suggested looking at the following question:
Imagine a long line of people, one behind the other. A benevolent donor is going
to walk along the line, starting from the first, asking each person in turn, ‘What’s
your birthday? Have you heard your birthday spoken aloud yet?’ The first person
who can honestly answer yes is granted a million dollars. You are about to join
the line, and you can insert yourself anywhere. What is the optimal position to
maximize your chance of winning, given that you know none of the birthdays? In
April, the group played noughts and crosses on a four-dimensional grid represented
in two-dimensional space (i.e. on paper), worked out the probabilities associated
with rolling the non-transitive dice from MathsGear.co.uk (see photo) and tried a
game of Mad Abel. So far, attendees of the Melbourne Maths Jams have ranged
from undergraduate mathematics students, to teachers, to academics — with one
thing in common: a love of mathematics.
Maths Jam works well because it’s decentralised. Meetings are free and easy to
arrange, and the originators are happy for anyone to take up the mantra and start
a Maths Jam in their city. The format is flexible enough that a Maths Jam meeting
can mean different things in different cities, with each group finding a level of
maths and balance of activities to suit. Maths Jam is also connected, so travellers
can always find their local meeting and have a good time. Matt’s ambition to have

6 http://twitter.com/mathsjam
7 http://twitter.com/search/%23mathsjam
8 Katrina

is an undergraduate student majoring in mathematics and astrophysics at Monash
University in Melbourne and is also a French-horn player with a Masters in music performance.
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Calculating probabilities for non-transitive dice at the Melbourne Maths Jam

a Maths Jam nearby wherever he goes hasn’t been realised quite yet9 , but we’ve
come a long way towards that goal.
For more information about Maths Jam, or to enquire about starting a meeting
where you live, visit www.mathsjam.com. If you happen to find yourself in Melbourne on the second last Tuesday of the month, come along to the Melbourne
Maths Jam!

Peter Rowlett (Maths, Stats and OR Network, University of Birmingham,
@peterrowlett)
Katie Steckles (Freelance Maths speaker, Manchester, @stecks)
Birgit Loch (Mathematics, Swinburne University of Technology, @loch b)
Katrina Szetey (Undergraduate Student, Monash University, @hornmaths)
Andrew Kelly (Princes Hill Secondary College, @bewdyrooster)
Email: melbourne@mathsjam.com

9 He

just missed out on the Melbourne Maths Jam when in town to perform at the Melbourne
International Comedy Festival, but at least was able to catch up with locals over an impromptu
Maths Jam after his show, where he gave Katrina a set of non-transitive dice.
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Euler and the Mathematics Challenge
for Young Australians
K.L. McAvaney*, P.J. Taylor** and S. Thornton***

Abstract
The Mathematics Challenge for Young Australians is an enrichment
program for middle level school students. A graphical technique used in
a solution to one of its recent problems provides a partial solution to
Euler’s celebrated 36 officers problem.

1. Introduction
The acclaimed eighteenth century Swiss mathematician Leonhard Euler (1707–
1783) is firmly placed in the folklore of many branches of mathematics. Combinatorial design theory is one of them. In 1782 he proposed the seemingly simple
thirty-six officers problem [6]:
Given 6 officer ranks and 6 regiments, is it possible to arrange 36 officers
in a square of 6 rows and 6 columns so that each row and each column
contains exactly one officer of each rank and exactly one officer from
each regiment?

In modern parlance, Euler was asking for a pair of Latin squares of order six that
are orthogonal, that is, no pair of corresponding entries occurs more than once.
He found orthogonal pairs for all orders except twice the odd numbers. There are
only two Latin squares of order 2 and they are not orthogonal. It wasn’t until
1900 that order 6 was resolved. Gaston Tarry, a French public servant in Algeria,
by systematically classifying and enumerating the thousands of Latin squares of
order 6, showed that no two were orthogonal [7], [8]. This has since been confirmed
by various algebraic and computational proofs. Euler’s gap was finally closed in
1960 by R.C. Bose, S.S. Shrikhande, and E.T. Parker [2] who produced examples
of orthogonal pairs of Latin squares for all other orders that are twice an odd
number.
Attention subsequently turned to self-orthogonal Latin squares or SOLS. A Latin
square is self-orthogonal if it is orthogonal not to itself, of course, but to its transpose. All main diagonal entries in a SOLS must be distinct and, by appropriate
transpositions of rows and columns, we may assume it is idempotent, that is, the
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diagonal entries are in their natural order. A quick check shows there are no SOLS
of order 3. There are two idempotent SOLS of order 4, one the transpose of the
other:
1
4
2
3

3
2
4
1

4
1
3
2

2
3
1
4

1
3
4
2

4
2
1
3

2
4
3
1

3
1
2
4

There are 12 idempotent SOLS of order 5 but, from the remarks above, no SOLS
of order 6. At a conference in 1973, R.K. Brayton, D. Coppersmith and A.J. Hoffman showed that there are SOLS for all orders except 2, 3, and 6. The result was
published in [3] and [4]. There is no known short elementary proof that no two
Latin squares of order 6 are orthogonal, but is there such a proof that no SOLS of
order 6 exists? We return to that question in Section 3.

2. A Mathematics Challenge problem
The Mathematics Challenge for Young Australians is an enrichment program for
talented school students from Years 5 to 10. It is produced by the Australian Mathematics Trust and described on its website www.amt.canberra.edu.au/mcya.html.
It consists of three stages: Challenge, Enrichment, and the Australian Intermediate Mathematics Olympiad. The Challenge stage started in 1992 and now has has
three sections: Primary for Years 5 and 6, Junior for Years 7 and 8, and Intermediate for Years 9 and 10. It attracts some 15 000 students mainly from Australasia
and East Asia. It is held over a three-week period chosen by the school in the first
half of the year. The Enrichment stage is held in the second half of the year and has
six sections each based on a booklet of non-curriculum mathematics. The AIMO
is the culminating stage consisting of a four-hour 10-question examination held in
August. Performance in the MCYA is used to select students for the national and
international mathematics olympiad training programs.
Motivated by Ian Anderson [1], the following problem was posed in the Intermediate section of the 2012 Challenge.
Tournaments with a Twist
The Bunalong Tennis Club is running a mixed doubles tournament for
families from the district. Families enter one female and one male in
the tournament. When the schedule is arranged, the players discover the
twist: they never partner or play against their own family member.
The schedule is arranged so that:
1. each player plays against every person of the same gender exactly
once
2. each player plays against every person of the opposite gender, except for his or her family member, exactly once
3. each player partners every person of the opposite gender, except
for his or her family member, exactly once.
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Using the notation M1 and F1 for the Male and the Female in Family 1,
M2 and F2 for Family 2 and so on, an example of an allowable match
is M3 F1 v M6 F4.
a. Explain why there cannot be fewer than four families.
b. Give an example of such a schedule for four families.
c. Give an example of such a schedule for five families.
d. Find all such schedules for four families.

Anderson found examples of similar problems dating back to the late nineteenth
century. He called them spouse-avoidance mixed double round robin (SAMDRR)
tournaments. As explained by Brayton et al. [3], any SAMDRR tournament can be
uniquely represented by an idempotent SOLS in the following way. For the match
Mi Fk v Mj Fl we insert k at the intersection of row i and column j and insert l at
the intersection of row j and column i. For example, the SAMDRR tournament
corresponding to the first SOLS of order 4 above is:
M1 F3 v M2 F4
M1 F4 v M3 F2
M1 F2 v M4 F3

M3 F1 v M4 F2
M2 F3 v M4 F1
M2 F1 v M3 F4

The tournament corresponding to the second SOLS simply has the females in each
of these matches reversed.

3. A solution from graph theory
To ease the task of assessing students’ work, the Mathematics Challenge includes
as many alternative solutions as possible in its teacher guide. Besides the natural
table method of representing tournaments, a graphical method was suggested for
Parts c and d in the problem above. An n family tournament is represented by
a complete graph on n vertices (every pair of vertices is joined by an edge). The
vertices correspond to the males and the edges correspond to their matches. Each
edge has two labels, one at each end, corresponding to the females in the match.
The female label that is closest to a male vertex is that male’s partner in the
match. For example, the graph for the 4-family tournament above is
4

2

1

3

1

2 4

2 4

3 1

3

1

3

4

2

These graphs are a convenient tool for constructing and analysing SAMDRR tournaments. It would be natural to call them tournament graphs but that name is
used in graph theory for complete graphs in which every edge is directed. Instead,
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somewhat relunctantly, we shall call them SAMDRR graphs. They have the following useful property.
Lemma 3.1. The subgraph of an SAMDRR graph that consists of all the edges
with a given label, k say, is a union of disjoint cycles.
Proof. Mk neither partners nor opposes Fk and each male except Mk partners
and opposes Fk exactly once. Thus, at each vertex of the SAMDRR graph, except
Mk , there is exactly one edge with label k close to that vertex. Hence, starting
at any vertex except Mk , we may trace a path from vertex to vertex each time
selecting the edge with label k close to that vertex. Since Fk does not oppose any
male more than once, the path must terminate at the initial vertex thus forming a
cycle. Repeating this procedure with any excluded males will produce a succession
of disjoint cycles until all edges labeled k are exhausted.

We can now give a short elementary proof of the fact that there are no SOLS of
order 6.
Theorem 3.1. There is no SOLS of order 6.
Proof. From the Lemma, all edges with label 1 in an SAMDRR graph of order 6
form a cycle of five edges. Since F1 opposes every female exactly once, the four
edges in the cycle must be labelled, in some order, 1 and 2, 1 and 3, 1 and 4,
1 and 5, and 1 and 6. Thus we have the following diagram with labels 3, 4, 5, 6
missing from the edges. The centre vertex is M1 .
1
1

1

1
1

2

All the edges labelled 2 must also form a cycle of five edges. There are only five
ways to fit such a cycle and avoid a second edge labelled 1 and 2.
In graph A2 the bottom right edge with label 1 must also have label 3, 4, or 5.
Suppose it has label 3. All the edges labelled 3 must also form a cycle of five edges.
There are five ways to fit such a cycle and avoid a second edge labelled 1 and 3.
These correspond to graphs A2 , B2 , C2 , D2 , E2 with 2 replaced by 3, so we call
them A3 , B3 , C3 , D3 , E3 respectively. We fit each label 3 cycle to A2 by rotating
each of A3 , B3 , C3 , D3 , E3 anticlockwise through 72◦ about the centre vertex and
superimposing them in turn on A2 . Perhaps the easiest way of doing this, and a
lovely student exercise, is to photocopy these graphs onto an acetate sheet and
rotate those copies on a copy of A2 . In each case there is an edge label 2 and edge
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1
2
1

1

2

2

2

2
1

1
2
1

2

1

1

2

1
1
2
Graph A 2

1
2
Graph E 2

1

2
1 2

2

1

1

2

2
1

1
1

2

2
1 2

1 2

2
2

2

1

Graph D 2

1

2

1
2
Graph B 2

1
2
Graph C 2

label 3 fighting for the same position or there are two edges labelled 2 and 3. So,
in A2 , there cannot be any other label on the bottom right edge with label 1.
Similarly the bottom right edge of E2 with label 1 cannot carry any other label.
We may assume the edge on the bottom left of B2 with label 1 has label 3. Superimposing A3 , B3 , C3 , D3 , E3 in turn on B2 again produces a contradiction.
Similarly the bottom left edge of D2 with label 1 cannot carry any other label.
The bottom left edge of C2 with label 1 may carry label 3, but only by superimposing D3 :

1
3
1
2

3
2

1 2

3
3 1

3
2
1

2
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Then the bottom right edge of this graph with label 1 cannot carry any other
label.
This exhausts all possibilities so there is no SAMDRR graph of order 6, hence no
SOLS of order 6.

While we were preparing this paper, Mike Newman drew our attention to the
work by Burger et al. [5]. They use a different graphical method to show that
there is no SOLS of order 6. Instead of the SAMDRR tournament representation
of a SOLS, they use a direct representation of a SOLS based on its transversals.
For a SOLS of order n it is a directed graph of order n(n − 1)/2 in which the arcs
are partitioned into n directed cycles of length n − 1. A fairly lengthy argument
shows that their graph of any SOLS of order 6 has minimum directed cycle length 5
and is consequently impossible to construct.
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Sci. Naturel 2, 170–203.

A short introduction to self-similar groups
Murray Elder*

Abstract
Self-similar groups are a fascinating area of current research. Here we
give a short, and hopefully accessible, introduction to them.

1. Introduction
root
0
00

1
01

10

11

000001010011100101110111

The figure above shows (part of) the infinite rooted binary tree, T . The root is the
node (or vertex) at the top, and each node has exactly two nodes below it joined
by an edge. It goes on forever down the page. We have labelled each node with a
binary number in a systematic way—if w is a binary string labelling a node, then
the two nodes below it joined by an edge are labelled w0 and w1.
An automorphism of T is a bijective map from the nodes to the nodes which preserves adjacencies, meaning if two nodes are joined by an edge, then the nodes
they map to are again joined by an edge. This definition works for any graph, but
we’ll stick with T for now.
Before we give an example, here is a convention which will help describe automorphisms of T . Drawing ∗ at node labelled by w (some binary string) means exchange
the subtree with root w0 and the subtree with root w1, as indicated here:
w

∗
w0
w00

∗ School

w1
w01

w10

w1
w11

w10

w0
w11

w00

w01
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Once the move is performed we remove the ∗, and we can verify that with this
definition, if an automorphism has several ∗s then it doesn’t matter in which order
they are performed.
Now for an example. Define a to be the automorphism of T which fixes the root,
sends nodes labelled 0w to 1w, and nodes labelled 1w to 0w, where w is any binary
string (possibly empty). The tree on the right shows what T looks like after a is
applied.
root

∗
0
00

1
01

10

1
11

10

000001010011100101110111

0
11

00

01

100101110111000001010011

Applying a twice puts T back as it started, so we say that aa is the same as
the map that does nothing to the tree. We call the map which leaves the tree
unchanged the identity, and denote it by the letter e. Note that if a and b are
automorphisms of T , the notation ab means apply a first then b.
For example, if b is the automorphism given by
root
0
00

∗
01

10

11

000001010011100101110111

then the reader can check that ab sends the node labelled 00 to position 11 while
ba sends it to 10.
The representation of an automorphism of T by T decorated by ∗s is called a portrait of the automorphism. Note that every automorphism of T can be expressed
using this notation (possibly with infinitely many ∗s).
The inverse of an automorphism x is an automorphism y such that xy = e(= yx).
Since automorphisms are bijective maps, they have inverses.
If G is a set of automorphisms of T and their inverses, such that for each x, y ∈ G
the products xy and yx are also in G, then the algebraic object we obtain is called
a group1 .

1 Groups

are not just sets of automorphisms of T — they can be the configurations of a Rubik’s
cube, automorphisms of graphs other than T , braids, and maps of the real line to itself. A group
is just a set with a multiplication defined on it, so that products of things in the set are also in
the set, such that the multiplication is associative, it has some identity (like e) and each element
has an inverse (each x has a y so that xy = e).
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A good way to ensure the property that products of G stay in G is to take a set
of automorphisms, say a and b, their inverses (which in this case are the same),
and let G be the set of all finite products of these automorphisms. In this case we
say G is generated by the set {a, b}, and a and b are the generators. Whenever a
group is generated by a finite set of elements (automorphisms), we call it a finitely
generated group.
Here is another way to define automorphisms. Let w be a binary string. The map
a sends the node labelled 0w to position 1w, and the node labelled 1w to 0w, so
we can describe it using the following rules:
a(0w) = 1.e(w),

a(1w) = 0.e(w),

where e(w) means apply the identity map (do nothing) to the suffix w. More
interesting are the rules describing b:
b(0w) = 0.e(w),

b(1w) = 0.a(w).

The first rule just says that nodes on the left subtree of the root are not changed,
but the second rule says if a node label starts with 1, apply a to the suffix of the
label. Note that the rules for b uses a and e, and the rules for a only uses e, so the
set {a, b, e} of automorphisms can be described by a self-referencing or self-similar
set of rules. Products of a and b can also be expressed with rules of this form,
for example ab(0w) = b(1.e(w)) = 1.(ea(w)) (i.e. apply e first to w then a), and
ba(0w) = a(0.e(w)) = 1.ee(w).
Definition 1.1. Let G be a group of automorphisms of T . Then G is a self-similar
group if for each g ∈ G, each x ∈ {0, 1}, and each binary string w, there is a
y ∈ {0, 1} and a h ∈ G such that
g(xw) = y.h(w).
See [6] for more details. Note that the definition easily extends to groups of automorphisms of rooted n-ary trees, but again we will stick with binary trees for this
paper.

2. Automata
Another way to describe automorphisms of T is by an automaton. Here is an
example:

1/0

x

0/1

0/0
e
1/1

This automaton has two states labelled e and x. If we start at the state x and
read the string 010, we follow the edge labelled 0/1, replacing the first letter of
the string by 1, then from the state e we follow the edge 1/1, replacing the second
letter 1 by 1, then (since we are still in the state e) we follow 0/0 and keep the
third letter as 0. So the edge label tells us how to rewrite the next letter of the
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string, and the state tells us what to do with the suffix of the string. If we start
at the state e and read a string, the string stays the same.
Exercise 2.1. Draw the portrait of the automorphism x in this example2 .
Exercise 2.2. Draw the automaton encoding the rules for a and b in the previous
section.
Exercise 2.3. If you know some basic group theory, do you recognise the group
generated by {x}3 and the group generated by {a, b}?

3. Grigorchuk’s group
Here is an example which really kicked off the theory of self-similar (or automaton) groups. We start with the automaton describing the self-similar rules for five
actions.
0/0

a

b

0/0 1/1
0/1

1/0

c

1/1
1/1

0/0

0/0

e

d

1/1

If we start at state a, we switch the first letter of the string, then move to state e
for the rest of the string. So a is the same action as described at the start (while
b isn’t, since it sends 00 to 01).
Exercise 3.1. Write the self-similar rules for a, b, c, d by reading off the automaton.
Here are portraits of b, c and d (the period 3 pattern keeps going all the way
down).
∗

∗

∗

∗
∗
∗

∗
∗

Exercise 3.2. Using the portraits, or otherwise, work out what bb, cc, dd and bc
do. Which automorphisms are they the same as?

2 Solutions
3 Hint:

for all the exercises can be found at www.austms.org.au/gazette.
think of xn acting on w as doing something to a binary number (written backwards).
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The Grigorchuk group is the self-similar group generated by a, b, c, d. If you did
the exercises right, you would have found some relations between letters. Each
generator done twice is e, and bc is the same as d. It follows from these facts
that any product can be written more efficiently by never writing aa and never
putting two letters b, c, d next to each other (since bc = d, bd = c, cd = b). That
is, every product in the group can be reduced to something of the form ax1 ax2 . . .
or x1 ax2 a . . . where xi = b, c or d.
Exercise 3.3. Show that adad is the same automorphism as dada.
A finitely generated group G is said to be finitely presented if a finite number of relations, say u1 = v1 , . . . , un = vn where ui and vi are finite products of generators
(or inverses of generators), suffice to show equality between arbitrary products of
generators. Even though we have found a few relations that the generators a, b, c, d
for Grigorchuk’s group satisfy, like aa = bb = cc = dd = e, bc = d, adad = dada, it
is known that Grigorchuck’s group is not finitely presented.

4. Word problem
The word problem for a finitely generated group is the following question: given a
word (or finite product) of generators, is the product equal to the identity element
or not? In the case of groups of automorphisms of T , this is the same as asking
if a product of generators puts T back in its original configuration. For example,
adadadadad does nothing to the tree, so the answer on this input is yes4 .
Here is an algorithm (given by Grigorchuk) to solve the word problem for his group.
Write the input word in the form ax1 ax2 . . . or x1 ax2 a . . . where xi ∈ {b, c, d}.
Count the number of a letters. If it is odd, we know that the automorphism it
represents switches the nodes 0 and 1, so this word is not the identity.
So suppose the number of a letters is even. If the word starts with a, write it
as (ax1 a)x2 (ax3 a)x4 . . . , and otherwise write it as x1 (ax2 a)x3 (ax4 a) . . . . Now we
know the word does not switch the two nodes at level 1. What does it do to the
subtree hanging from the node 0? The subword (aba) has the effect of doing what
c does to the subtree (check this — a moves the subtree over to the right side,
then b acts by switching down the right side of the subtree, then a puts it back).
Similarly we can work out that (aca) acts like d on the subtree, and (ada) acts
like b. In a very similar way, we can work out what b, c and d do to the subtree — b
and c flip it (so act like a) and d does nothing to it.
So to work out what the input word does to the subtree hanging from 0, we rewrite
(ax1 a)x2 (ax3 a)x4 . . . or x1 (ax2 a)x3 (ax4 a) . . . by replacing b and c by a, and d by e,
and aba, aca, ada by c, d, b respectively. It’s a similar story for the subtree hanging
from node 1.
Exercise 4.1. Work out the replacement rules for b, c, d, aba, aca, ada for the right
subtree.
4 This

follows from Exercise 3.3 — asking if u = v in a group is the same as asking if uv−1 = e.
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We should now be able to see how this will turn into a recursive algorithm — given a
subtree and a word in a, b, c, d acting on it, count the number of as, and if it is even,
see what happens to the two subtrees (under two rewritten (and shorter) words).
A good exercise is to figure is out the worst-case time (and space) complexity of
the algorithm. A variation of this algorithm works for a large class of self-similar
groups; see [6].
In general, the word problem for an arbitrary finitely generated group is an undecidable problem — there are even finitely presented groups for which, if we could
decide if a given word is the same as the identity, then we could solve the Halting
problem for Turing machines, which is unsolvable (see for example [5] for more
details).

5. Growth
Grigorchuk’s group is famous because it was the first example of a group having
intermediate growth. For a group G generated by a finite set of elements, define the
growth function f : N → N by f(n) where f(n) is the number of elements of G that
are equal to some product of generators of length at most n; the maximum value
this function could attain is exponential in the number of generators, since there
are k n strings of k letters of length n. Milnor asked if a group could have
a growth
√
function that is superpolynomial, but subexponential (like f(n) = e n ), which is
called intermediate, and Grigorchuk showed that his group has an intermediate
growth function. Two excellent sources in which to read accounts of this are [3]
and [4].
Open question 5.1. Is there a finitely presented group of intermediate growth?

6. Schreier graphs
Whenever we have a group G generated by a finite set G, acting on a set X, and
M is some subset of X, there is a useful device called the Schreier graph, which is
defined as follows. A good example to keep in mind while reading this definition
is to take X as the nodes of T , M as the set of nodes at some fixed level k of T ,
and G as a self-similar group acting on T .
For each element of M draw a node labelled by this element. Connect nodes mi , mj
by a directed edge labelled s ∈ G whenever mj = smi . Note that this graph is
connected if for any two points in M there is always some group element (which
can be expressed as a finite product of generators from G) which takes the point
mi to mj . If this is satisfied, we say that G acts transitively on M .
For example, if G is Grigorchuk’s group, X = T , and M is the set of nodes at
level k, then the action of G is transitive on M since we can find combinations of
a, b, c, d which move any point to any other in this level.
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Here are the Schreier graphs for Grigorchuk’s group acting on levels 2 and 3:
b

d

d

b

b
c

11

a

01

c

00

a

d

d

b
c

111

c

10

d
a

d
b

011

c

001

c
a

c
b

101

d

100

d
a

d

d
b

000

c

010

b
a

110

c

d

To get the graph for the next level, we make two copies of the graph for the previous level, append 1 to the nodes in one copy and 0 to the other, flip the 0 copy then
glue them together. The dashed lines indicate where gluing occurs to get level 3.
In this way we see some more self-similarity.
Exercise 6.1. Draw the Schreier graph for level 4.
More generally, given any group G with generating set G, and any subgroup H, the
set of left cosets G/H is a set on which G acts transitively, so we can form Schreier
graphs for G acting on G/H. If H is the trivial subgroup, then the Schreier graph
coincides with another standard construction in group theory: the Cayley graph.
If G is a self-similar group acting transitively on each level of T , let H be the subgroup of G containing all elements which fix a node at level k. Then the Schreier
graph for G acting on G/H is the same as the graph for G acting on T when M
is the set of nodes at level k.

7. Geodesics
Each element of a finitely generated group is the product of some number of generators. A product of generators is a geodesic if there is no shorter product that
equals the same element. For example bcd is not a geodesic in the Grigorchuk
group, but adad is5 .
If G is a group with finite generating set G, the geodesic growth function for G
with respect to G counts the number of geodesics of length (at most) n. It is clear
that this function is bounded below by the usual growth rate (since each element
has at least one geodesic representing it), and bounded above by an exponential
function (since there are k n strings of k letters of length n).

5 Don’t

believe me? Run the word problem algorithm on adadu−1 for all words u of length at
most three.
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In [1], groups with polynomial geodesic growth functions are considered, and a
natural extension to Milnor’s question arises:
Open question 7.1. Is there a group of intermediate geodesic growth?
The first example to try is Grigorchuk’s group, since the number of geodesics of
length n is at least the number of elements, so its geodesic growth is superpolynomial.
We can use the Schreier graphs of the Grigorchuk group to find geodesics as follows. A word of the form u = ax1 ax2 . . . axn/2 labelling a path starting from the
node labelled 11 . . . 1 and moving right (ending at a node we will call k) encodes
an automorphism that sends 11 . . . 1 to k in T . Suppose v is a product of a, b, c, d
that also sends 11 . . . 1 to k. Then v labels a path in the Schreier graph, starting
at 11 . . . 1 and ending at k. Since the Schreier graph describes all possible ways of
moving between nodes at a fixed level of the tree, if v does not travel in a straight
line in this graph (like u does) it has no hope of sending 11 . . . 1 to k. In other
words, no word shorter than u can be the same group
√ element as u. For each xi
we have two choices for b, c, d, so there are 2n/2 = ( 2)n different words of length
n like this, so the geodesic growth function is exponential. More details can be
found in [2].

8. Example: the basilica group
Here is one more self-similar group. Let B be the group acting on T , generated by
two automorphisms a, b described by these self-similar rules:
a(0w) = 1b(w),

a(1w) = 0e(w),

b(0w) = 0a(w),

b(1w) = 1e(w).

Exercise 8.1. Draw an automaton (with states labelled a, b, e) which encodes
these rules.
Exercise 8.2. Draw the Schreier graph of the action of B on level 2 of T .
Here is the Schreier graph for level 3, which should look like two copies of the
Schreier graph for level 2, stuck together by breaking some edges and reconnecting.
b
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a

b

a
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Exercise 8.3. Draw the Schreier graph of the action of B for levels 4, 5, . . . of T .
What do you see?
I hope this short introduction might inspire some readers to explore the topic
further. Some excellent starting points are [3], [4] and [6].

Acknowledgements
I am extremely grateful to Nick Davis, Slava Grigorchuk, Dima Kravchek, Zoran
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Legendre polynomials and series for 1/π
James Wan*
One of Ramanujan’s surprising discoveries [5] is series of the form
∞
X
1
hn (a0 n + b0 )z0n = ,
π
n=0

(1)

where hn is a hypergeometric term, that is hn+1 /hn is a rational function of n.
More amazingly, some series contain rational summands, for example,
3 

∞ 
X
2n
1
2n +
(−2−6 )n = 1/π.
n
2
n=0
In the language of hypergeometric series, (1) says a linear combination of a suitable
3 F2 and its derivative near 0 gives 1/π. Research into (1) continues, one aim being
to replace hn by more general sequences.
Proofs for (1) are just as fascinating as the series themselves, involving mainly
three different fields, all of which are used in our work:
• Hypergeometric series: special 2 F1 s, such as the elliptic integral K, can be
evaluated in closed form at certain algebraic arguments, and whose square
is a 3 F2 via Clausen’s identity;
• Modular forms: parametrise components in (1) (such as z0 ) in terms of
modular forms, and observe that modular forms of the same weight are
related by algebraic equations;
• Experimental mathematics: empirical discovery by integer relation programs like PSLQ, and automatic proof and identity generation using Celine’s and Zeilberger’s algorithms.
In 2002, T. Sato extended hn to include Apéry-like sequences un which subsume
the hypergeometric terms, and which satisfy the recursion
(n + 1)2 un+1 = (an2 + an + b)un − cn2 un−1 ,

u−1 = 0,

u0 = 1.

It is believed that there are 14 triplets (a, b, c) ∈ Z3 that produce integer un for
all n, and these sequences are studied for their arithmetic properties, for example,
Apéry used them in his irrationality proofs of ζ(2) and ζ(3). Subsequent work of
H.H. Chan, W. Zudilin et al. [2] extended hn to the product of a hypergeometric
term and an Apéry-like sequence. More recently, Z.W. Sun conjectured [6] that
hn may also be a hypergeometric term times Pαn (x0 ) for α ∈ {1, 2, 3}; here Pn (x)
denotes the Legendre polynomial.

James Wan was awarded the B.H. Neumann Prize for best student presentation at the
annual meeting of the AustMS in 2011. This extended abstract is an invited contribution
to the Gazette.
The author’s research is supported by the Australian Research Council.
∗ CARMA,

The University of Newcastle, NSW 2308.

Email: james.wan@newcastle.edu.au
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The all-important Clausen’s identity follows from Bailey’s identity for a particular
Appell’s hypergeometric function. In the 1950s, F. Brafman used Bailey’s identity
to prove some unusual (but nearly forgotten) generating functions for Legendre
polynomials [1], which may be manipulated via modular and hypergeometric machinery [3] to validate Sun’s observations for α = 1; moreover, in the same work
we provide a recipe for producing such series at will.
In our proof of the α = 2 and α = 3 cases, we successfully generalised Bailey’s
identity to encompass all Apéry-like sequences, and produced the very general
generating function [4]:
∞
∞
∞
n  2
X
X
X
X
1
n
un xn
un y n =
un
g(x, y)m g(y, x)n−m ,
(2)
1
−
cxy
m
n=0
n=0
n=0
m=0
where g(x, y) = x(1 − ay + cy2 )/(1 − cxy)2 . Notably, (2) was discovered, and
then proven, experimentally with significant computer input as compared to the
need for human intervention (the key step in the proof involves using a computer to find a partial differential equation which annihilates both sides). When
used in conjunction with a theorem of H.M. Srivastava, (2) gives new connections
between Legendre polynomials (and other special functions) and Apéry-like sequences, while at the same time offers the most general theory of series for 1/π.
In particular, it allows hn to be an Apéry-like sequence multiplied by a Legendre
polynomial. An example of this, with rational summands, is
√
k  3  
 
n
∞ X
n X
k  
X
n
k
5
4
9 3
−1
=
Pn √ n √
.
8
j
2π
k
3 3
3 3
n=0
j=0
k=0
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The Best Writing on Mathematics 2010
Mircea Pitici (editor)
Princeton University Press, 2011, ISBN: 978-0-691-14841-0
Mircea Pitici is a mathematics education specialist at Cornell University. He also
teaches writing courses and has edited this anthology as a way of presenting nontechnical expositions of mathematical topics to a general audience. The articles
are organised somewhat arbitrarily into six broad categories: ‘Mathematics Alive’,
illustrating the versatility of mathematical writing; ‘Mathematicians and the Practice of Mathematics’, challenging stereotypes of mathematicians; ‘Mathematics
and Its Applications’, including networks, probability and homology; ‘Mathematics
Education’, ranging from high school to post-graduate level; ‘History and Philosophy of Mathematics’; and ‘Mathematics in the Media’.
The sources vary from popular mathematical
journals such as The American Mathematical
Monthly and The Mathematical Intelligencer,
journals of record like The Bulletin and Notices of the American Mathematical Society,
to blogs and columns from The New Yorker,
The Guardian and The New York Times.
The articles are presented without critical
commentary and on the whole are well chosen
and written to appeal to a wide mathematically
literate audience. A few, however, especially
those on education, are of limited relevance
outside of North America.
There are far too many articles to review
individually, so I will just comment on ones
that I found particularly appealing. In ‘Mathematics Alive’, there is an amusing but serious
discussion by the geometer Branko Grünbaum,
called ‘An enduring error’, concerning the
enumeration of the Archimedean Polyhedra: are there 13 or 14? The ambiguity
dates right back to Kepler, who in different places claimed both. It persists
in research papers and textbooks right up to the present, and Grünbaum
gleefully traces its passage. Of course, he also discusses the reason: there are
two incompatible definitions of an Archimedean Polyhedron, that is, a convex
polyhedron having regular polygons for faces. One definition states that it has
isomorphic vertex figures (this is the source of the 14), and the other that its
automorphism group acts transitively on the vertex figures (this eliminates one of
the 14). Grünbaum carefully describes the two possible rhombicuboctahedra, one
of which is transitive on the vertices and the other not.
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The section on ‘Mathematicians and the Practice of Mathematics’ contains an
essay by Phillip J. Davis, published in a popular Swedish mathematical journal, on
the mathematical jottings in the notebooks of the Symbolist poet and philosopher
Paul Valéry (1871–1945). Valéry read widely in mathematics and physics, and was
acquainted with both E. Borel and Hadamard. He was au fait with contemporary
developments in relativity and quantum physics. While Davis finds nothing mathematically noteworthy in his notes, he points out that Valéry was obsessed with
clarity of language and saw mathematics as a model for defining concepts precisely
and relating them in a coherent way.
This section also contains the curious history, by Alicia Dickenstein, of the lost
cover page in the English 1920 translation of Einstein’s main article on the Theory
of General Relativity, published in 1916. This page, which Dickenstein found in
the online Einstein archives from the Hebrew University of Jerusalem, contains
unstinting praise of the mathematicians who developed the absolute differential
calculus on which the theory is based.
There are several novel results in the ‘Mathematics and Its Applications’ section.
In ‘Mathematics and the Internet’, Willinger, Anderson and Doyle debunk the
popular ‘scale-free’ or power law model of the Internet, pointing out that it is based
on easily obtained but unreliable data. Brian Hayes, in ‘The Higher Arithmetic’,
shows how to use different number scales to make sense of the very large numbers
that pop up in computing, finance and astronomy. In ‘Knowing When to Stop’,
Theodore P. Hill discusses the mathematical justification of optimal stopping rules
in various practical situations.
A controversial article in the ‘History and Philosophy of Mathematics’ section
is ‘Kronecker’s algorithmic mathematics’ by Harold M. Edwards. He demolishes
popular legends concerning Kronecker’s non-belief in the existence of objects like
non-constuctible irrational numbers. He points out that Kronecker’s algorithms (in
the absence of computers) are intended to be theoretically, not practically, computable. Finally, as a strong adherent of Kronecker’s version of constructive mathematics, Edwards pours scorn on Brouwer’s lawless sequences as well as Hilbert’s
proof of the existence of integral bases of algebraic number fields. One may feel the
desire to argue with Edwards, but there is no doubt that he presents interesting
ideas in an intriguing way.
In the ‘Mathematics and the Media’ section, the classical and jazz musician Vijay
Iyer, in a column from The Guardian newspaper called ‘Strength in numbers’,
describes the way in which mathematical ideas have explicitly influenced musicians. For example, he traces harmonic rhythms based on initial segments of the
Fibonacci sequence in the music of Karnatak India, West Africa, Bartok and even
Michael Jackson’s ‘Billie Jean’ !
In summary, I recommend this book to Gazette readers as enjoyable bedside reading.
Phill Schultz
School of Mathematics and Statistics, The University of Western Australia.
Email: phill.schultz@uwa.edu.au
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Math for the Frightened
Colin Pask
Prometheus Press, 2011 (distributed in Australia by Footprint Books),
ISBN: 978-1-61614-421-0 (paperback), 978-1-61614-422-7 (ebook)
Like many readers of this review, I have spent a large part of my professional
life teaching calculus, linear algebra and discrete mathematics to students who
had little affection for mathematics before their course, and even less after it. In
accordance with the perceived wisdom, and indeed with all the usual textbooks
for service courses, I tried to present the subjects in the context of the students’
professed interests, usually engineering, business or biological science. By dint
of marking to the curve, I usually managed to get the mandated percentage of
students into the next stage of their education.
Colin Pask suggests another approach. Basing his
ideas on recent research in cognitive science, he
recommends a radically different way of handling
the difficult transition of students from secondary to
tertiary mathematics. Pask is Emeritus Professor of
Mathematics at The University of New South Wales,
Canberra. He had a distinguished career in applied
mathematics, and has also published in education
and cognitive science. In this book, he presents his
views on mathematics and its teaching. The book is
also notable for using Australian examples, ranging
from Australian Bureau of Statistics population age
distributions at 25-year intervals starting in 1925, to
a Ginger Meggs comic strip illustrating a negative
image of mathematics.
This not a textbook, but rather a polemic on how to teach mathematical techniques
to students who need them as tools for their careers, but who hate or fear the
subject. For example, whereas most texts start linear algebra either with systems of
real linear equations or with the coordinate geometry of two- and three-dimensional
Euclidean space, before presenting vector spaces in all their axiomatic glory, Pask
recommends that you start by explaining expressions as simple as 2+3 = 3+2 and
gradually introduce concepts like variables and parameters when needed, explaining why they are needed. Next introduce and explain identities, linear equations
in one and then in several variables, systems of equations and so on.
Pask points out that we often fail to realise that while symbolism is, for us, a
way of simplifying logical arguments, for many students it is a way of obfuscating
them.
As the philosopher Thomas Hobbes, criticising John Wallis, said:
[your work] is so covered over with the scab of symbols that I had not
the patience to examine whether it be well or ill demonstrated.
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For example, the following statements mean the same thing to mathematicians,
but not to struggling first-year students:
1. Let n be a positive integer. The sum of the first n odd numbers is the nth
square.
Pn
2. ∀n ∈ N, i=1 (2n − 1) = n2 .

Pask’s basic message is: don’t introduce symbols or quantifiers until you really
need to; and when you do, explain exactly why they are needed.
Following this principle he shows how to deal with elementary number theory, logic,
geometry, dynamical systems with applications to population, particle physics and
relativity. While he does not delve deeply into any of these topics, they are introduced in a transparent and engaging way.
Apart from teachers of early undergraduate mathematics, others who might benefit
from this book include students who struggled through their courses but who in
the end were still not sure of what they were really doing, or why they were doing
it; and politicians, journalists and business people who sense that mathematics is
important but who are unable to say just why or how.
It should be noted that although Pask’s common-sense approach is a distillation
of his many years’ experience, he presents no evidence of a controlled experiment
to show that it actually works.
A different approach is recommended by Tim Gowers on his blog
http://gowers.wordpress.com/2012/06/08/how-should-mathematics-be-taught-tonon-mathematicians/.
Phill Schultz
School of Mathematics and Statistics, The University of Western Australia.
Email: phill.schultz@uwa.edu.au

Nalini Joshi*

A Decadal Plan for the Mathematical Sciences: the first steps
Decadal adj. means of or relating to the number ten; belonging to a decade or
period of 10 years1 .
Imagine the state of mathematical sciences in Australia in 2024. What would you
like it to be? Can you imagine a change that would have long-term consequences
on the calibre of Australian mathematical sciences?
What is that change? Should it be to make the study of mathematics compulsory for senior high school students? Should it be to have a national research
centre that would be available to support every major area in the mathematical
sciences? Should it be to ensure that there is a mathematics specialist teacher in
every primary school? If you haven’t thought about it yet, start imagining now.
This collective imagining process is the intent of a long-term, strategic plan called
the Decadal Plan for the Mathematical Sciences, which is being initiated by the
National Committee for Mathematical Sciences (NCMS), a committee of the Australian Academy of Science, with the financial support of six additional national
bodies and ten university departments of mathematical sciences2 from around the
country so far. The process being initiated now aims to take your feedback into
account and leads to a decadal plan3 to be produced in 2014, with a view to the
next 10 years.
If you have trouble imagining 2024, try thinking back to 1998. The apparently
relentless decline in government funding since then, the loss of students majoring
in the mathematical sciences and the decrease in numbers of qualified teachers
occurring over the past 14 years have made it difficult to create an optimistic,
long-term view for the mathematical sciences. But, we are the best-placed people

∗ Chair, National Committee for Mathematical Sciences, School of Mathematics and Statistics
F07, The University of Sydney, NSW 2006. E-mail: nalini.joshi@sydney.edu.au
1 Oxford

English Dictionary, 2nd edition, 1989

2I

would like to explicitly acknowledge and thank the Australian Association of Mathematics Teachers (AAMT), the Australian Mathematical Sciences Institute (AMSI), the Australian
Mathematical Society (AustMS), CSIRO Division of Mathematics, Informatics and Statistics
(CMIS), the Defence Science and Technology Organisation (DSTO), and Mathematics Education Research Group of Australasia Incorporated (MERGA) as well as the ten departments,
disciplines and schools of mathematical sciences at the Australian National University, Flinders
University, Latrobe University, Monash University, the Universities of Canberra, Queensland,
South Australia, Sydney, Tasmania and Western Australia for providing support. In the period
February–July 2012, we have raised a total of over $90 000 as support for the production of the
decadal plan.
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to provide such a view. If we don’t produce a plan of what we think is the best
way to improve mathematical sciences in the long-term, then who will?
To turn around the situation, we need to formulate and put forward what we
collectively agree is important for us. Then we will have to provide some steps for
how we should move together to make this happen. This is what the aim of the
decadal plan is.
We have started this process by forming a Steering Committee for the decadal
plan, which will report to the NCMS. I am happy to report that Professor Peter
Hall (The University of Melbourne) has agreed to chair this Steering Committee. This committee will have six working groups (or subcommittees), with the
following areas of responsibility:
•
•
•
•
•
•

mathematical and statistical education in schools and colleges
mathematical and statistical education and training in universities
mathematics and statistics in government organisations
mathematics and statistics in business and industry
research centres, present and future, in mathematics and statistics
writing committee.

Chairs for these working groups are being invited and appointed as you read this.
The respective Chairs, in consultation with the Chairs of the Steering Committee
and the NCMS will invite people to join these working groups. Once these appointments are made, the work that will lead to the decadal planning exercise will
commence.
Please collect and sharpen your ideas and bring them to the many meetings we
will have. Given the budget for this decadal plan, it is likely that these meetings
will be mostly virtual, being held as Skype, AGR, Google+ or other social media
events. In the meantime, don’t hesitate to email me if you have any suggestions
or comments.

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.
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Geoff Prince*

As part of AMSI’s tenth anniversary celebrations, the AMSI Board has introduced
the AMSI Medal for Distinguished Service. This medal will be awarded to those
who have demonstrated both sustained and exceptional service to AMSI and leadership in one or more of AMSI’s portfolio areas of research and higher education,
school education and industry engagement, or in advocacy for the broad discipline.
The inaugural medallists, along with their citations1 , are:
Jim Lewis
As the Foundation Chairman of the Board, Jim Lewis guided AMSI through its
first 10 years with the vigour and expertise that comes only from experience. A
BHP executive, a successful businessman, a chemical engineer and a distinguished
university lecturer, Jim was exactly the sort of over-achiever that AMSI’s architects
wanted as independent chair of the board. Jim relentlessly pursued AMSI interests, providing advice and inspiration to AMSI’s staff and providing the business
orientation that led to our significant successes with government and industry.
To quote from the AMSI Review report:
AMSI was fortunate to attract the services of Jim Lewis, a former BHP
executive, as Chair of its Board. Jim has been inspirational in his unflagging efforts on behalf of AMSI. A brief summary of his contributions include maintaining AMSI’s relationship with the University of
Melbourne, appointing and mentoring a series of AMSI Directors, negotiating complex contracts such as BlueScope Steel’s involvement in
the ICE-EM outreach program, taking a hands-on leadership role when
there was no director and direct involvement in negotiations to bring significant funding to AMSI. The Panel salutes this massive contribution
without which AMSI’s survival would have been jeopardised.

Jim is held in the highest esteem and affection by AMSI’s staff, past and present.
Garth Gaudry
AMSI and ICE-EM (International Centre of Excellence for Education in Mathematics) owe much to Garth and to the contribution that he made over the five
years from 2003 to 2007. Garth, with Tony Guttmann and Jan Thomas, drove the

∗ Australian Mathematical Sciences Institute, Building 161, c/- The University of Melbourne,
VIC 3010. E-mail: director@amsi.org.au
1 These

citations have been compiled from a number of sources.
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vision and commitment to establish AMSI. As foundation director Garth put in
place the basic structure upon which AMSI has been built. His most significant
achievement was obtaining and leading the ICE-EM grant in 2004. This grant
funded not only AMSI’s remarkably successful school education program but also
many innovations in research and higher education including AMSI’s flagship programs and our Access Grid network. ICE-EM’s impact cannot be underestimated.
Garth moved to the position of Director of ICE-EM to oversee the major initiative
to improve mathematics education, especially in schools. Garth recruited first-class
staff and a team of authors to work with him on producing a remarkable series
of texts. These texts, now in their second edition and marketed by CUP, have
had a seminal influence on school mathematics education in Australia. ICE-EM’s
work has established AMSI as an influential policy maker and a provider of school
educational materials second to none.
Garth’s vision and strength of character continue to be an inspiration to AMSI
members and staff.
Jan Thomas
Jan Thomas was instrumental to the establishment of AMSI.
In 2001, she saw an opportunity to set up a national centre in the mathematical
sciences with a $1 million grant provided by the Victorian Government’s Science,
Technology and Innovation Program. This specialist centre was a recommendation of the 1995 report Mathematical Sciences: Adding to Australia, a review to
which she had made important contributions. Jan and Tony Guttmann co-wrote
the grant application and coordinated the support of the foundation members of
AMSI, with a common purpose to turn around the decreasing supply of mathematics teachers and subsequent loss of students and staff across university schools
of mathematics. The grant application was successful and AMSI was established
in 2002 with a mission to ‘promote and strengthen understanding and use of the
mathematical sciences in Australia’s culture, science and economy’.
As the Executive Officer for AMSI until her retirement in 2011, Jan was the government and member liaison person at AMSI, continually pushing the message
of the importance of quality mathematics education to Australia’s national interest, through her participation in reviews and submissions. Her deep knowledge of
the mathematics education landscape spanning over 20 years, her contributions to
gathering the necessary data to reinforce subjective observations of the health of
the discipline, and her active involvement in pursuit of positive change has been
an asset to the advancement of mathematics education.
Jan has worked closely with all the AMSI Directors and the Board. She has extensive experience in dealing with politicians, the press and bureaucrats, and has
brought this to bear to AMSI’s considerable benefit. She has been deeply involved
in almost all aspects of AMSI’s activities and has been tireless in communicating
with our members. Occupying an honorary position at AMSI, Jan continues to
support AMSI with her sound advice.
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Jan Thomas is an iconic figure in Australian mathematics. Few individuals in the
last 20 years have had such an impact on the discipline.
Tony Guttmann
Tony Guttmann was one of the original architects of AMSI and together with Jan
Thomas wrote the original expression of interest proposal to the Victorian Government for a Strategic Technology Initiative grant in 2001. This was followed by
the preparation of the full business plan and the final success of the application.
This process involved very significant negotiation with the future Joint Venture
Partners in order to produce a proposal of truly national benefit. Tony followed
this with the negotiation and project management of the University of Melbourne’s
fit out of the AMSI offices. He also negotiated the provision of the University’s
legal and administrative services in setting up AMSI. During this period Tony was
AMSI’s interim director and was heavily involved in establishing AMSI’s board.
He can take the credit, along with Jan, for the many aspects of the formation of
AMSI.
Tony followed this by becoming the Director of the Centre of Excellence for Mathematics and Statistics of Complex Systems (MASCOS) and leading its long formal
partnership with AMSI. As MASCOS Director he has been an active AMSI board
member ever since and has given indispensible advice to successive AMSI Directors. Recently he has been heavily involved in the planning phase of the proposed
national research institute in the mathematical sciences.
Peter Hall
Peter Hall was instrumental to the establishment and success of AMSI’s scientific
program.
In 2003, the first full year of AMSI’s operation, Peter Hall, as one of Australia’s
most respected and active mathematical scientists, accepted the position of chair
of the Scientific Advisory Committee. This is an advisory committee to the AMSI
Board whose membership comprises eminent mathematicians and statisticians of
international repute and includes Professor Terry Tao, Australia’s only Fields
medallist.
For the next seven years Peter was architect and custodian of AMSI’s scientific
program. This program annually delivers between 15 and 20 workshops in mathematics, statistics and cognate disciplines around Australia. It has been instrumental in bringing hundreds of scientists to Australia from the world’s strongest
research communities. Peter worked tirelessly with workshop organisers to realise
their vision, mentoring them on their applications and the execution of their meetings. His remarkable work ethic and deep experience along with the expert advice
of the members of the committee has had a considerable impact on our research
output and the grant success of our discipline over the last 10 years. The program
itself has developed a strong sense of national identity amongst the researchers
and research students at AMSI’s 30-odd member institutions.
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All the AMSI Directors have relied heavily on Peter for policy advice in pursuing the Institute’s mission. He can quite rightly take considerable credit for our
success.
Of course, his service to the discipline extends far beyond his work at AMSI. His
ability to be both one of our most respected and prolific scientists and a servant
to his discipline commands the respect of everyone who knows him.
Peter Taylor (Australian Mathematics Trust)
Peter Taylor chaired the AMSI Education Advisory Committee (EAC) from its
inception and was deeply involved in the planning and execution of the seminal
workshops ‘Teacher Content Knowledge and Materials for Schools’. Work in the
following years, including the first edition of the ICE-EM Mathematics books, was
based on these early initiatives. Peter guided this work with an awareness of its
importance and an ability to encourage others to become involved.
He has overseen AMSI’s response to the Australian Curriculum; the creation of
the teacher resource modules; the launch of the ‘Maths: Make your career count’
campaign; the collaboration with CSIRO to produce ‘Maths by Email’; the support of the ‘Mathematicians in Schools’ program; and of course the new edition of
the ICE-EM Mathematics series of textbooks. Peter has given wonderful support
to the staff of AMSI and has made a major contribution to each of the projects
undertaken during his chairing of the EAC.
Peter has been a great friend to AMSI and has supported Garth Gaudry, Phil
Broadbridge and Geoff Prince each in their turn as AMSI Director. Many AMSI
staff, particularly Janine McIntosh and Michael Evans, have been fortunate to
work with Peter in his time as Chair of the EAC.
The Australian mathematical sciences community owes a considerable debt of gratitude to these far-sighted and dedicated individuals. Without them AMSI would
not have reached its tenth anniversary or its track record of achievement and
influence.

I was a Monash undergraduate and took out a La Trobe PhD
in 1981 in geometric mechanics and Lie groups. This was followed by a postdoc at the Institute for Advanced Study in
Dublin. I’ve enjoyed teaching at RMIT, UNE and La Trobe.
My research interests lie mainly in differential equations, differential geometry and the calculus of variations. I’m a proud
Fellow of the Society, currently a Council and Steering Committee Member. I became AMSI director in September 2009.

AMSI Summer Symposium in Bioinformatics

2012
BioInfoSummer
3rd – 7th December 2012
Venue:

Waite Campus,
University of Adelaide

Bioinformatics, is an exciting, fast‑moving
area analysing and simulating the structures
and processes of biological systems.
BioInfoSummer introduces students,
researchers and others working in related
areas to the discipline.

The program features:
•
•
•
•

Introductory lectures on biology
and bioinformatics
Keynote speakers highlighting
current research
Hands-on practicals using
bioinformatics software
Sessions of contributed talks

More Information

www.amsi.org.au/BIS12.php
Sponsors

General News

Academy awards
The closing date for nominations for the following Academy awards is 22 August.
For more information about any of these awards, including confirmation of the
extended deadline, contact Dominic Burton (Dominic.Burton@science.org.au).
Thomas Ranken Lyle Medal. The purpose of the medal is to recognise outstanding achievement by a scientist in Australia for research in mathematics or physics.
Research carried out in countries other than Australia may be taken into consideration if the researcher has spent three of the last five years in Australia. Work carried
out during the whole of the candidate’s career may be taken into consideration
but special weight will be given to recent work. See www.science.org.au/awards/
awards/lyle.html for details.
Moran Medal. The Moran Medal recognises outstanding research by scientists no
more than 40 years of age in the calendar year of nomination, except in the case of
significant interruptions to a research career, in one or more of the fields of applied
probability, biometrics, mathematical genetics, psychometrics and statistics. See
www.science.org.au/awards/awards/moran.html for details.
Hannan Medal. The 2013 Hannan Medal is for research in statistical science. The
award is made for research carried out mainly in Australia. Work carried out
through a candidate’s entire career is taken into consideration but special weight
is given to recent research. See www.science.org.au/awards/awards/hannan.html
for details.
AK Head Mathematical Scientists Travelling Scholarship. The purpose of the Scholarship is to support mathematical science students/young researchers to further
their studies and develop new international networks and collaborations whilst
visiting facilities that they would not normally be able to access in Australia. The
scholarship will cover a travel period of between six weeks and three months with
no more than $20 000 being made available per scholarship. The Scholarship is to
be awarded to one or more early career mathematical science students/research
scientist to travel overseas for a period of time (six weeks or longer) to further their
studies and develop new international networks and collaborations to a maximum
of $20 000 per year.
The Scholarship is to be used to fund accommodation costs, international travel
(economy air fares only), local transport costs, conference fees and incidentals
required while travelling.
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For these purposes an early career student/research scientist is taken as being no
more than 40 years of age in the calendar year of application.
See www.science.org.au/awards/awards/akhead.html for details.
Call for Papers: iJMEST Special Issue
The QS in Science project has initiated a Special Issue of International Journal of
Mathematics Education in Science and Technology (iJMEST ijmest.lboro.ac.uk),
a highly rated journal with a sustained record in the field. The Special Issue —
Quantitative skills in science: integrating mathematics and statistics in undergraduate science curricula — is due for publication in September 2013. Empirical research, case studies or theoretical essays are welcomed. We hope contributors will come from a range of disciplines. Additional details are outlined at
www.qsinscience.com.au.
IMU Awards and Prizes
Nalini Joshi, Chair of the National Committee for the Mathematical Sciences, has
been invited by Ingrid Daubechies, President of the IMU, to submit nominations
for the IMU awards listed below, to be presented at ICM 2014 in Seoul. Nalini
invites nominations to be submitted to her (Email: nalini.joshi@sydney.edu.au) in
time for submission to the appropriate committee chair by 31 December 2012. More
details about each of these awards and the Noether lecture, as well as lists of past
laureates, can be found on the IMU website, at www.mathunion.org/general/prizes.
Fields Medals. The Fields Medals are awarded to recognise outstanding mathematical achievement for existing work and for the promise of future achievement.
Rolf Nevanlinna Prize. The Nevanlinna Prize is awarded for outstanding contributions in mathematical aspects of information sciences.
Carl Friedrich Gauss Prize. The Gauss Prize is awarded to honour a scientist
whose mathematical research has had an impact outside mathematics — either in
technology, in business, or simply in people’s everyday lives.
Chern Medal Award. The Chern Medal is awarded to an individual whose accomplishments warrant the highest level of recognition for outstanding achievements
in the field of mathematics.
Leelavati Prize The Leelavati Prize, sponsored by Infosys, recognises outstanding
contributions for increasing public awareness of mathematics as an intellectual
discipline and the crucial role it plays in diverse human endeavors.
TheIMU also requests nominations for the ICM 2014 Emmy Noether Lecture. The
ICM Emmy Noether lecture is a special lecture at an ICM which honours women
who have made fundamental and sustained contributions to the mathematical sciences.
The guidelines for nominations are specified at the web page: www.mathunion.org/
general/prizes/nomination-guidelines. IMU prefers electronic submission of nominations, if possible in pdf form.
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Professional development unit (ALTC)
This is an accessible, practical and evidence-based unit that is designed specifically
for tertiary mathematics lecturers and tutors. These materials were tested and
refined through multiple iterations.
The 12-week unit includes assessment and an online learning community, and is
offered online at www.austms.org.au/Professional+Development+Unit.
Please contact Jennifer Lai (jennifer.lai@mq.edu.au) if you are interested in completing the unit.
Professional development workshop (ALTC)
The Professional development workshop will be held from 27–28 September 2012 in
conjunction with the 56th Annual Meeting of the Australian Mathematical Society
at the University of Ballarat, Victoria. The workshop is funded by the Australian
Learning and Teaching Council (ALTC) and is free for AustMS members. Participants and facilitators will work in small groups in interactive sessions.
Registration
• If you wish to register only for ALTC Workshop, please go to
https://wt.maths.latrobe.edu.au/register/Conferences/AustMS2012/
special/ALTC.php?conf id=16.
• If you wish to attend both the Professional Development Workshop and the
AustMS Annual Meeting, please register at www.ballarat.edu.au/schools/
school-of-science-and-technology/australian-mathematical-society-56thannual-meeting/registration/online-registration.
For more information, visit www.austms.org.au/ALTC+Workshop+2012.
For enquiries, contact Jennifer Lai (jennifer.lai@mq.edu.au).
University of Newcastle
Jonathan Borwein’s book Convex Functions: Constructions, Characterizations and
Counterexamples was selected as one of the Outstanding Academic Titles for 2011
by Choice, the American Library Association academic library book review journal. See www.ala.org/acrl/choice/currentissue#oat.
University of New South Wales
• The School was delighted to host a delegation of 12 from the Hong Kong
Polytechnic University on Friday 1 June. The group, comprised students
and two academic staff, met with School members and attended program
seminars. They also enjoyed lunch and the opportunity to socialise with
our academic staff.
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• The Chinese Academy of Mathematics and Systems Science recently translated an article by the School’s Dr Mike Hirschhorn into Chinese for MATHEMATICS. Dr Hirschhorn’s 2011 article, “Ramanujan’s ‘Most Beautiful
Identity’ ”, was originally published in the American Mathematical Monthly.
• The UNSW School Mathematics Competition has been run each year since
1962. It is open to participation by secondary school students in NSW and
the ACT, and is conducted in two divisions: Junior (up to and including
Year 10) and Senior (Years 11 and 12). The 51st UNSW School Mathematics Competition will be held on Wednesday 20 June 2012. See www.maths.
unsw.edu.au/highschool/school-mathematics-competition.

Completed PhDs
Australian National University
• Dr Yuan Fang, The combination approximation method, supervisor: Markus
Hegland.
Macquarie University
• Dr Kaiser Lock, A study on the interaction of the Electromagnetic field
with slotted cylindrical structures employing the method of regularisation,
supervisors: Paul Smith and Elena Vynogradova.
Swinburne University of Technology
• Dr Md Samsuzzoha, A study on numerical solutions of epidemic models,
supervisors: Manmohan Singh and David Lucy.
University of Adelaide
• Dr Leo Bin Shen, Financial risk measures: the theory and applications
of backward stochastic difference differential equations with respect to the
single jump process; supervisors: Robert Elliott and Alexei Filinkov.
• Dr Tyson Ritter, Acyclic embeddings of open Riemann surfaces into elliptic
manifolds; supervisors: Finnur Larusson and Nicholas Buchdahl.
University of Melbourne
• Dr Olivia Smith, Network problems in airline scheduling, supervisors: HengSoon Gan, Natashia Boland and Mark Wallace.
• Dr Maurice Chiodo, Conditional decision problems in group theory, supervisors: Lawrence Reeves and Greg Hjorth.
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University of New England
• Dr Linfeng Mei, Reaction-diffusion equations arising from phytoplankton
dynamics, supervisor: Yihong Du.
University of Sydney
• Dr James Edwards, Decision making by collective intelligences, supervisor:
Mary Myerscough.
University of Western Australia
• Dr Shalela Mohd Mahali, Numerical methods for the estimation of effective diffusion coefficients and other parameters of controlled drug delivery
systems, supervisor: Song Wang.

Awards and other achievements
Monash University
• Congratulations to Dr Kais Hamza and Professor Fima Klebaner who are
named applicants on a successful EU FP7 project called RARE which deals
with the management of extreme risks and the prediction of rare events.
The project is funded for four years at about 784,400 Euros, and will fund
visitors, postdocs and young researchers who will spend up to six months
with us (all expenses paid by the project).
University of Adelaide
• The Society for Industrial and Applied Mathematics (SIAM) has awarded
one of its three 2012 Outstanding Paper Prizes to Matt Finn and JeanLuc Thiffeault for their paper ‘Topological Optimization of Rod-Stirring
Devices’.
University of Melbourne
• Dr Deb King is one of the Top 10 lecturers for The University of Melbourne
in this year’s ‘Lecturer of the Year Award’ run by UniJobs.
University of New England
• Mr Linfeng Mei, 2011 Chinese Government Award for Outstanding Selffinanced Students Abroad (by China Scholarship Council).
University of Queensland
• PhD student Jessica Chan was awarded the University Medal and a UQ
Advantage PhD Top-Up Scholarship.
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• PhD student Robert Cope won the 2011 Frederic Fairfield Memorial Award
(Society for Marine Mammalogy). This award is made to a student who
presents at the Biennial Conference on the Biology of Marine Mammals
for conducting the most innovative research in the field of marine mammal biology. It recognises and supports scientists who have developed or
applied pioneering techniques or research tools to study marine mammals.
University of Wollongong
• Third-year Bachelor of Mathematics Advanced student Alex GerhardtBourke has been invited to participate in the MITACS Undergraduate
Summer Research Program at the Fields Institute in Toronto.
• University Education Committee Educational Strategies Development
Fund grants (three of the six grants awarded university-wide went to the
School of Mathematics and Applied Statistics):
– Dr Xiaoping Lu, Dr Pam Davy, Associate Professor Anne Porter:
Motivating engineering students to develop mathematics and statistics skills and concepts
– Dr Marianito Rodrigo, Associate Professor Annette Worthy, Associate Professor Anne Porter: Embedded Mathematics Learning
Support at 200 Level
– Dr Carole Birrell, Dr Caz Sandison (School of Mathematics and Applied Statistics), Dr Tricia Forrester (Faculty of Education): Development of multiple choice resources for pre-service primary teachers
to deepen conceptual understanding of mathematics content knowledge and reduce anxiety.

Appointments, departures and promotions
Australian National University
• Dr Adam Rennie has left to take up a position at the University of Wollongong.
• Anthony and Joan Licata have joined the Mathematical Sciences Institute.
Macquarie University
• In July, Dr Ignacio Lopez Franco has taken up an appointment as Research
Associate with the Centre of Australian Category Theory. He has joined
us from Gonville and Caius College, Cambridge, where he was a Research
Fellow.
• Associate Professor Dominic Verity was promoted to Professor in the Computing Department. He is a senior member of the Centre of Australian
Category Theory.
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Monash University
• Ms Laura O’Brien commenced as Research Fellow on 1 June 2012, supervised by Professor Michael Reeder. Her research interests are in drivers of
spatial and temporal climate variability in extra-tropical Australia.
• Dr Ben Ayliffe commenced as Research Fellow on 16 April 2012, supervised
by Dr Daniel Price. His research interests are in using smoothed particle
hydrodynamics, which he studies, in isolation and combination, the physical properties that affect the growth rate of giant planets. These include
the initial protoplanetary disc conditions (that is, temperature and density
structure), the effect of changes in the opacity, the impact of self-gravity,
and the implications of planet migration.
University of Adelaide
• Professor Jim Denier has left the university. He is now the Professor of
Continuum Mechanics in the Department of Engineering Science at The
University of Auckland.
• Dr Matthew Finn has left the university.
University of Melbourne
• Guangjun XU has been appointed as Research Fellow.
• Dr Deb King and Dr Craig Westerland have been promoted to Senior
Lecturer, effective 1 September 2012.
University of Newcastle
•
•
•
•

Dr Michael Coons will be starting as a lecturer at the university.
Dr Faramroze Engineer has left the university.
Associate Professor Brailey Sims has partially retired.
Dr Thomas Kalinowski has left the university.

University of New South Wales
• We are thrilled to announce that Associate Professor Bruce Henry has
been appointed as our new Head of School. We wish A/Prof Henry all the
best for his new role!
• We very warmly welcome Professor Trevor McDougall to the Department
of Applied Mathematics.
• We farewell Professor Tony Dooley and thank him for his wonderful contribution to the School. Professor Dooley has been with the School for over
30 years, and has been our very highly regarded Head of School for the
past four years. He has taken up a professorial position at the University
of Bath. Professor Dooley will be greatly missed by the School, and we
wish him all the very best for his new life in the UK.
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University of Queensland
• Yoni Nazarathy joined Mathematics at UQ as Lecturer on 15 April 2012.
Yoni’s interests include applied probability, queueing networks, inference
and control.
University of Sydney
• Dr Chris Cosgrove and Dr Adrian Nelson will retire in July 2012.
• Dr Sandra Britton and Dr David Galloway will retire at the end of 2012.
University Technology, Sydney
• Dr Tapan Rai joined the School on 18 June 2012 as Senior Lecturer (Statistical Consulting).
University of Western Australia
• Dr Irene Pivotto commenced as a Research Associate working with Professor Gordon Royle.
University of Wollongong
• Aidan Sims has been promoted to Professor.

New Books
University of South Australia
• Marı́a Cristina Pereyra (The University of New Mexico) and Lesley A.
Ward (University of South Australia) (2012). Harmonic Analysis: From
Fourier to Wavelets. American Mathematical Society, Providence, RI.
University of Wollongong
• Raymond L. Chambers (University of Wollongong), David G. Steel (University of Wollongong), Suojin Wang (Texas A&M University), and Alan
Welsh (The Australian National University) (2012). Maximum Likelihood
Estimation for Sample Surveys (Monogr. Statist. Appl. Probab. 125).
Chapman and Hall/CRC, Boca Raton, FL.
• Noel Cressie (University of Wollongong and Ohio State University) and
Christopher K. Wikle (University of Missouri). (2011). Statistics for SpatioTemporal Data. John Wiley, Hoboken, NJ.
• Raymond L. Chambers (University of Wollongong) and Robert G. Clark
(University of Wollongong). (2012). An Introduction to Model-Nased Survey Sampling with Applications. Oxford University Press.
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Conferences and Courses
Conferences and courses are listed in order of the first day.
SON2012: Set Oriented Numerics in Dynamical Systems
Date: 3–6 September 2012
Venue: UNSW, Sydney
Web: http://conferences.science.unsw.edu.au/SON2012/index.php
Registration is now open for SON2012. For further details, visit the workshop
website. Registration is free; participants should email son2012@unsw.edu.au to
register by 3 August 2012.
CTAC2012: 16th Biennial Computational Techniques and Applications
Conference
Date: 23–26 September 2012
Venue: Queensland University of Technology, Brisbane
Web: www.ctac2012.qut.edu.au
Australian Mathematical Society 56th Annual Meeting
Date: 24–27 September 2012
Venue: University of Ballarat
Web: www.ballarat.edu.au/austms2012
The earlybird registration deadline has been extended to July 16. If you wish
to register at the discount rate of $375, please visit the conference registration
page which may be accessed by visiting either www.ballarat.edu.au/austms2012
or www.ballarat.edu.au/schools/school-of-science-and-technology/australianmathematical-society-56th-annual-meeting.
The Fifth International Workshop on Guided Self-Organisation (GSO2012)
Date: 26–28 September 2012
Venue: University of Sydney
Web: http://prokopenko.net/gso5.html
2012 Conference and Workshop on Modelling and Computation in Musculoskeletal Engineering
Date: 12–15 November 2012
Venue: Institute of Health and Biomedical Innovation, QUT
Web: 2012mcme.wordpress.com
Conference convenor: Email: mcme@qut.edu.au
Ph: +61 7 3138 5238
The Mathematical Sciences School at the Queensland University of Technology
(QUT) would like to announce the inaugural Institute of Health and Biomedical
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Innovation (IHBI) conference and workshop on Modelling and Computation in
Musculoskeletal Engineering.
Bringing together medical, mathematical, computational and engineering researchers in a mixed format two-day conference plus two-day workshop, this event will
showcase significant examples of the impact of modelling and computation in the
biomedical engineering while also providing an opportunity to take part in the
collaborative solution of real world problems in musculoskeletal engineering.
Facilities for registration and abstract submission together with further details
about the themes and program for the conference are available on the conference
website.
Plenary speakers include Prof. Lutz Claes (University of Ulm, Germany), Prof.
Georg Duda (Charité–Universitätsmedizin Berlin, Germany), Prof. Peter Fratzl
(Max Planck Institute for Colloids and Interfaces, Berlin, Germany), Dr Alf Gerisch
(Technische Universität Darmstadt, Germany), Prof. Dietmar Hutmacher (IHBI,
Australia) and Dr Tobias Meckel (Technische Universität Darmstadt, Germany).
Please contact the conference convener (see heading) for more information.
Eclipse on the Coral Sea: Cycle 24 Ascending
Date: 12–16 November 2012
Venue: Palm Cove, Queensland
Web: http://moca.monash.edu/eclipse
Monash and James Cook University are working together to organise the conference ‘Eclipse on the Coral Sea: Cycle 24 Ascending’ to be held 12–18 November
2012 in Palm Cove, Queensland.
ANZAMP inaugural annual meeting
Date: 2–5 December 2012
Venue: Lorne, Victoria
Web: www.anzamp.austms.org.au/meetings/2012
Contact: anzamp.meeting@gmail.com
The 36th Australasian Conference on Combinatorial Mathematics and
Combinatorial Computing (36ACCMCC)
Date: 10–14 December 2012
Venue: University of New South Wales, Sydney
Web: http://conferences.science.unsw.edu.au/36accmcc
Registration for this conference is now open, as is abstract submission.
MODSIM2013: International Congress on Modelling and Simulation
Date: 1–6 December 2013
Venue: Adelaide Convention Centre, South Australia
Web: http://mssanz.org.au/modsim2013
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Early notice of this congress is being given to enable interested members to lock
the dates in their diaries.
The theme for this MODSIM2013 event will be ‘Adapting to Change: the Multiple
Roles of Modelling’.
Convenors: Professor J. Boland (University of South Australia) and Dr J. Piantadosi (University of South Australia).
Program chairs: Professor R.S. Anderssen (CSIRO Mathematics, Informatics and
Statistics) and Dr J. Piantadosi (University of South Australia).
Further details of the conference will be available later in the year.

Vale
Professor C.E.M. Pearce
With deep regret we inform readers of the death on 8 June of Professor Charles
Pearce, Elder Professor of Mathematics at The University of Adelaide.
Charles Pearce made many contributions to the Society, including as Editor of the
ANZIAM Journal from 1993 to 2009 and Chair of the Editors’ Committee from
1998 to 2009. He was awarded Honorary Membership in 2009.

Visiting mathematicians
Visitors are listed in alphabetical order and details of each visitor are presented
in the following format: name of visitor; home institution; dates of visit; principal
field of interest; principal host institution; contact for enquiries.
Pierre-Olivier Amblard; CNRS, France; 1 August 2010 to 28 February 2013; –;
UMB; Owen Jones
Prof Henning Haahr Andersen; Univerisity of Aarhus; 27 September to 20 October 2012; quantum groups; USN; Gus Lehrer
A. Bass Bagayogo; Universite de Sait-Boniface, Canada; 6 June to 30 August 2012;
–; UNC; –
Dr Tarje Bagheer; University of Copenhagen, Denmark; 14 February 2012 to 13
February 2013; –; UMB; Craig Westerland
Prof Michel Brion; Institut Fourier; 28 September to 6 October 2012; pure; USN;
Gus Lehrer
Mr Nicolas Castillo; –; 21 May to 10 August 2012; stats; USN; Uri Keich
Dr John W. Elliot; University of Hull; early to mid-August 2012; –; UWA; –
Alireza Faraz; Université de Liège, Belgium; 1 July to 31 December 2012; multivariate control charts; UNS; David Warton
Dr Tanya Garcia; Texas A&M; 4 November to 2 December 2012; stats; USN; Samuel Mueller
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Prof Brad Gibson; University of Central Lancashire, UK; 20 December 2011 to 4
September 2012; chemical evolution of the galaxy; MNU; John Lattanzio
Prof Liang Han-Ying; Tongji University; 10 December to 22 February 2013; stats;
USN; Qiying Wang
Emanuel Huhnen-Venedey; Technical University Berlin; September 2011 to September 2012; (discrete) differential geometry; UNS; Wolfgang Schief
Prof Phan Quoc Khanh; Vietnam National University; 13 July to 12 August 2012;
variational analysis; UBR; Alex Kruger
Prof Daniel Knopf; University of Texas; 10–14 December 2012; pure; Zhou Zhang
Vittorio Lattore; University of Rome, Italy; 9 April to 7 September 2012; –; UBR;
David Gao
Prof Weidong Liu; Shanghai Jiao Tong University; 15–30 August 2012; non-linear
cointegration models; USN; Qiying Wang
Dr Xiaojun Lu; South-East University, China; 10 July to 10 September 2012; analytical solutions to nonlinear PDEs; UBR; David Gao
Prof Klaus Lux; University of Arizona; 1 November to 15 December 2012; –; UWA;
Alice Niemeyer
Prof Hiroyuki Kashima; Aoyama Gakuin University, Japan; 1 April 2012 to 31
March 2013; –; UMB; Peter Hall
Prof Prabhu Manyem; Shanghai University; 29 July to 19 August 2012; optimization complexity; UBR; Julien Ugon
Dr Hiroshi Matsuzawa; Numazu National College of Technology, Japan; April
2012 to March 2013; nonlinear PDE; UNE; Yihong Du
Dr Mihai Mihailescu; University of Craiova; 1 August to 30 November 2012; partial differential equations; USN; Florica Cirstea
Dr Stefan Papadima; Institute of Maths, Romanian Academy; 1 December 212 to
31 January 2013; singularity theory; USN; Laurentiu Paunescu
Xiao-Long Peng; Shanghai University; July 2012 to June 2013; –; UWA; –
Edward Saff; Vanderbilt University; 5 July to 5 August 2012; approximation theory, complex analysis; UNS; Ian Sloan
Katja Sagershnig; University of Vienna; 1 May 2011 to 31 December 2012; –;
ANU; Michael Eastwood
Ms Maryam Siddiqa; University Lahore; November 2012 to June 2013; –; UWA;
–
Prof Alexandru Suciu; Northeastern University; 1 November to 15 December 2012;
pure; USN; Laurentiu Paunescu
Xiaoran Sun; Harbin Institute of Technology; October 2012 to September 2013;
–; UWA; –
Dr Leo Tzou; University of Helsinki; 30 July to 24 November 2012; nonlinear analysis; USN; Neville Weber
Tony Weston; Canisius College; 1 June 2012 to 15 August 2013; functional analysis; UNS; Ian Doust
Mr Chunguang Xia; University of Science and Technology, China; 1 November
2010 to 31 October 2012; algebra and representation theory; USN; Ruibin
Zhang
Ruoxi Xiang; Hong Kong Polytechnic University; 1 July 2012 to 1 March 2013; –;
UWA; –
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Prof Xi’an Xu; Xuzhou Normal University, China; 20 November 2011 to 20 November 2012; nonlinear PDE; UNE; Yihong Du
Dr Jinghao Xue; University College London, UK; 9 June to 15 December 2012; –;
UMB; Peter Hall
Dr Ahmet Yucesan; Suleyman Demirel University, Turkey; 15 June to 15 September 2012; –; UWA; –
Prof Mei Zheng; Chongqing College of Electronic Enginering, China; February
2012 to February 2013; optimization theory and algorithms; UBR; Zhiyou
Wu
Qiji Jim Zhu; Western Michigan University; 18–31 August 2012; –; UNC; –

A beginner’s course in

finite volume approximation
of scalar conservation laws

Monash University is offering a short course over the
Access Grid from 26 November – 14 December 2012. The
course will run for 10 hours over the three-week period.
For more info see: www.amsi.org.au/AGR_SCL
To register your interest email agr@amsi.org.au

Annual General Meeting 2012
The 56th Annual General Meeting of the Society will be held in the afternoon of
Wednesday 28 September at the University of Ballarat.

Alf van der Poorten Travelling Fellowship 2012
The Alf van der Poorten Travelling Fellowship for 2012 has been awarded to Maurice Chiodo of the University of Melbourne. Further details will be posted at
www.austms.org.au/Alf+van+der+Poorten+Fellows.

AustMS Accreditation
Dr David W.F. Standingford of BAE Systems, Bristol, England has been accredited as an Accredited Member (MAustMS).
Associate Professor Jarad M. Martin of Calvary Mater Hospital, Newcastle has
been accredited as a Graduate Member (GAustMS).
Peter Stacey
AustMS Secretary
E-mail: P.Stacey@latrobe.edu.au

Peter Stacey joined La Trobe as a lecturer in 1975 and retired as an associate professor at the end of 2008. 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.
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