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The Gazette wishes all our readers a very happy new year, and we hope 2009 brings
Australian mathematics much health, wealth and happiness!

We would also like to warmly welcome our new president, Nalini Joshi. In her first
President’s Column, Nalini gives us some insight into her experience as president
so far, and some of the important issues on the current agenda for mathematics.

In Maths Matters we hear from the other side of the world, as Günter Ziegler
looks back on his involvement with the government-sponsored German Year of
Mathematics in 2008. Not only is it fascinating to hear his experience and the
advice he has for promoters of mathematics, but it is also interesting to reflect on
the opportunities such concrete government support for public engagement with
science could give the mathematics community here in Australia. The Maths Year
has obviously been a success in entertaining and enthusing the public, but whether
the project has achieved its aim of changing perceptions and convincing them of
the importance and relevance of maths may only become clear in the next few
years. We are looking forward to an Australian Year of Mathematics!

We have reports from a number of meetings, including the Group Theory, Combi-
natorics and Computation conference in January in Perth which celebrated Cheryl
Praeger’s 60th birthday. Bill Blyth continues his Access Grid column and in par-
ticular gives practical advice for electronically writing mathematics using this tech-
nology, and Larry Forbes gives advice on pointing directions in Tasmania. The
AustMS news contains several important notices, including calls for nominations
of the AustMS Medal, and also nominations for society officers and ordinary mem-
bers of the Council that will be decided at the annual conference in September.
And of course, the issue includes Norman Do’s Puzzle Corner, book reviews and
news from across Australian mathematics. We would like to thank Phil Broad-
bridge for his regular AMSI contributions, and wish him all the best in his new
role at La Trobe University.

We are very pleased to publish a number of brief technical notes in this issue
commenting on papers previously published in the Gazette. It is very encouraging
that papers published here have stimulated interest, and we hope that technical
articles from 2009 will continue to do so. If you or your students have an idea
for a mathematical article that is of general interest to all mathematicians, please
consider submitting it to the Gazette.

Happy reading from the Gazette team.



Nalini Joshi∗

I was fortunate to have a meeting with the CEO of the ARC, Professor Margaret
Sheil, just before Christmas. This conversation started me on the path of realising
how important it is to seek, continue and maintain conversations with key leaders
in research, education and politics.

I have realised that Presidents need to be like ducks: gliding on the surface with
calm while pedalling like crazy under the surface to make sure we sense and can
navigate the currents that rule over all our lives. I want to thank Peter Hall for
the remarkable energy he brought into maintaining such important conversations
and calmly guiding us as President through the currents we have had recently.

One of those roiling currents was the journal-ranking exercise for the ERA. Did
you remember that the journal ranking exercise in the mathematical sciences was
anticipated to be finalised by Christmas? Well, the ARC wants to have another
round of consultations with the mathematical sciences before they are finalised.
The draft journal-ranking lists will be sent back to an expert panel for final input.

Do you know how individual researchers will be ranked by the ERA? What an
international performance norm is? What changes are afoot in the ARC that
might assist you in preparing research proposals? Such information came my way
serendipitously. Now I feel that I should be trying to seek meetings with everyone,
from the Prime Minister down, to make sure we understand what is happening
and to seek to make others understand our situation in the mathematical sciences.

Aside from questions about the journal ranking, which has been an emotive topic
in the mathematical sciences, I posed questions about the bibliometric analysis
that is to be undertaken by the ERA. First, each person’s published research is
classified into six-digit field-of-research (FOR) codes. Each of you should have
been asked to do this by your home institutions. This research is then compared
with the international performance norm inside the six-digit code to which their
work belongs.

I asked how this international performance norm would be arrived at, seeing that
no-one outside Australia uses these codes. This is the way I now understand it.
Consider an article by an Australian author X in a journal. (Recall that all journals
that are ranked have been assigned a four-digit FOR code.) The ERA will identify
the author(s) Y of each article cited by X and attempt to assign a six-digit FOR
code to other articles published by Y . This mapping algorithm produces clusters
of areas, populated by researchers whose research is now allocated an Australian

∗E-mail: President@austms.org.au
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4 President’s column

six-digit FOR code. Each such cluster will have a performance norm calculated.
Author X’s research output and quality will then be compared to the norm for
the corresponding cluster.

I am told that this type of clustering algorithm1 is very well known in statistical
data analysis. It is also used in many other contexts2. For example, it is used to
organise or present search results on the web in clusters of relevance, in genetic
sequencing analysis to group gene families, and in medical imaging to distinguish
different tissues.

I suggested that we needed to know more about such measures and algorithms and
reiterated that the mathematical sciences believe a peer-reviewed system would be
more accurate than a purely bibliometric analysis. I found it encouraging that the
ARC’s ERA bibliometric experts have agreed to make a presentation to one of our
Steering Committee meetings to explain their algorithms.

Now for changes in the ARC that we should all know about. Due to a budget
cut, an Executive Director will be shared by the Mathematics, Information and
Communication Sciences (MICS) panel and the Physical Sciences panel. You may
recall that Michael Cowling’s position on the MICS panel needed replacement for
two years, because of his move to the UK. However, his replacement, Alan Carey,
was only available for one year. So there will be another replacement whose name
should be announced shortly.

There is another issue that affects mathematicians in an essential way. Last year,
the ARC excluded support for international travel for collaborative visitors on
an ARC funded project. The Society’s argument that international travel by
collaborators was essential for research in the mathematical sciences has led to
further conversations and some change. The Frequently Asked Questions link3

for Discovery Programs starting in 2010 has now been changed twice (updated 20
January and 17 February 2009). This now allows for requests to be submitted for
support for international travel by ‘collaborators working on the project’. Please
make sure this is argued clearly in your proposals if you intend to ask for support
for international travel for visitors.

Whether it is simple information about such changes, or glimpses of currents
coming our way, strategic conversations, as I mentioned above, are incredibly
important. Strategic conversations have been at the heart of actions undertaken
by AMSI. One of the crucial activities it supports is the Australian Council of
Heads of Mathematical Sciences meeting which takes place each year. It was also
instrumental in the support of the National Strategic Review of Mathematical
Sciences Research. AMSI’s National Summer Schools have been extremely
successful. Moreover, it has provided much of the financial support for workshops
held around Australia. Less well-known is the political lobbying it has undertaken
on behalf of the mathematical sciences around Australia. Not all these activities

1I am grateful to Peter Hall for identifying this type of algorithm and telling me about its usage
by climate change skeptics!
2http://en.wikipedia.org/wiki/Data clustering
3See http://www.arc.gov.au/ncgp/dp/dp instructions.htm

http://en.wikipedia.org/wiki/Data_clustering
http://www.arc.gov.au/ncgp/dp/dp_instructions.htm


President’s column 5

could be taken over by our professional societies, which rely on the voluntary time
and effort provided heroically by our members.

So it would be worrying if funding for this institution was not ensured beyond
next year. Membership contributions are an essential part of its operating budget.
It has been argued that the Australian Mathematical Society should become a
member. There are ideas being floated to ensure that communication between the
Society and AMSI becomes very clear and automatic through positions created on
each other’s executive committees. I will let you know how this dialogue develops.

In pursuing and building the health of mathematical sciences in Australia, I would
suggest that all of us in the Society should also become more active in pursuing
strategic conversations with political, research and education leaders. Happy
letter-writing!

Nalini Joshi holds a PhD and MA from Princeton University in Applied
Mathematics and a BSc (Hons) from the University of Sydney. She has
held lecturing positions and fellowships at ANU, UNSW and the Uni-
versity of Adelaide, as well as visiting positions at institutions including
Princeton, Kyoto, Manchester and the Isaac Newton Institute of
Mathematical Sciences at Cambridge University. In 2002, she returned
to the University of Sydney to take up the Chair of Applied Mathe-
matics and became the first female mathematician to hold a Chair
there. In 2008, she was elected a Fellow of the Australian Academy of
Science. She is currently the Head of the School of Mathematics and
Statistics. Her research focuses on longstanding problems concerning
the asymptotic and analytic structure of solutions to non-linear inte-
grable equations. She has solved open problems for the classical
Painlevé equations (differential equations that are archetypical non-
linear models of modern physics) and discrete systems. Currently, she
is obsessed with the analysis of cellular automata.



The German Year of Mathematics
Günter M. Ziegler∗

The year 2008 was officially declared ‘Mathematics Year’ in Germany. This cre-
ated an unprecedented opportunity to work on the public’s view of the subject,
and the main goal of the year was to bring a new, fresh, multi-facetted image of
mathematics to the general public. Although the Maths Year 2008 was primarily
‘a German affair’, I believe that a number of the lessons we learned in preparing
the Year and in promoting it to the media may be of interest for the readership
of the Gazette. There certainly has been a great amount of international interest,
with Italy, France and India considering running their own Maths Year.

Started in 2000, the Science Years are part of a great PUSH (public understanding
of science and humanities) initiative in Germany. Each year the German Federal
Ministry of Science and Education has dedicated the year to one particular science,
beginning with Physics in 2000, years for the natural sciences of biology, chemistry
and geology, a year of computer science, and special years for celebrating Einstein
in 2005 and the humanities in 2007.

By now the science years in Germany have acquired a number of well-tested and
successful components that happen every science year, such as:

• big events, for instance the opening and closing gala and the week-long ‘Science
Summer’, which took place in Leipzig in 2008;

• exhibitions, including a large exhibition on the ‘Science Ship’ that travelled
on the Rhine, Danube and Elbe rivers all summer, and last year attracted
118 000 visitors during its four-month run; and

• a major media and PR campaign.

We knew from the outset that it was important to reach not only the general pub-
lic, but also teachers and parents, in order to influence the way that mathematics
is viewed in the schools. Therefore a fourth component was new for 2008:

• much more than in previous science years, we worked to reach the schools
(teachers, parents, and thus students).

In an effort to attract gifted high-school students, we created the German Math-
ematical Society ‘Abiturpreis Mathematik’. Each high school in Germany can

∗Past President, German Mathematical Society (DMV), MA 6-2, Technische Universität Berlin,
D-10623 Berlin, Germany. E-mail: ziegler@math.tu-berlin.de

The author acknowledges the kind assistance with this article of Thomas Vogt from the Mathe-
matics Year Contents Office, now DMV Media Office, situated at Technische Universität Berlin.
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award the prize to their best mathematics graduate. It includes a book prize,
published and donated by Springer, and a one-year membership to the German
Mathematical Society. This prize, while initiated in the Maths Year, will be avail-
able every year from now.

The motto for the Mathematics Year 2008 was ‘Mathematics. Everything that
counts!’. The posters and activities for the schools declare ‘You’re better at maths
than you think!’.

Four partners supported the Mathematics Year 2008: the Federal Ministry of Sci-
ence and the ‘Science in Dialogue’ agency (which represents the German Science
Foundation and major research organisations such as the Max Planck Society), the
Deutsche Telekom Foundation and the German Mathematical Society (DMV). I
was acting as the DMV president — it’s important to have an official position
when dealing with politics. We had a budget of roughly 7.5 million Euro for the
year: that sounds like a lot of money, but the money is soon gone once you get
into professional PR, organise big events, and so on.

A professional advertising agency in Berlin designed logo, print and web appear-
ance for the Year, organised the major events, and ran the editorial (and campaign)
office. However, in contrast to the approach of previous years, we insisted on hav-
ing an additional ‘content’ office for the media work. This is where we bundled
expertise from the community, taking care that it was represented in the Year, and
ensuring that there was ‘maths inside’ (and that most of the maths was correct)
in the publications. Now the year is over, the mathematics content office will con-
tinue as a ‘DMV Media Office’, which provides an active platform for promoting
maths to the public.

The four major partners that ran the Year had identified several aims, but our
main aim was to communicate that mathematics is multi-facetted. It does include
learning to calculate, but also much more: mathematics is high-tech, it is art, it is
puzzles, and more. Our main message for the year was: There is lots to discover!
People who think they don’t like maths haven’t seen much of it. Therefore we
tried to show people sides of maths they have not seen yet — or show them apects
that they had not identified as being connected to maths.

In general the public has viewed mathematics as a dull subject, and practically
any journalist or other person you talk to refers to miserable experiences from
high-school times. Such a bad image cannot be simply changed by a Maths Year,
but I think we have made a start. Since ‘anyone who defends himself is a loser’ in
public perception, our strategy was not to complain about any bad attitude, but to
actively and positively promote new ideas, views, and approaches to mathematics.

To improve the perception is crucial: we need more gifted students of mathemat-
ics, and all the sciences and engineering in Germany. This is true now, and will
be more dramatic in coming years. When teenagers make up their minds about
whether to study maths (or sciences, or engineering), their view of what the sub-
ject is about, and what mathematicians are like, is crucial. If mathematicians
are bearded, white, 50-year-old males, without private lives, and if mathematics
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is about long formulas on chalkboards, why would a gifted 18-year-old girl then
want to be a mathematician, and why would she want to study mathematics?

About one hundred bigger and smaller exhibitions all over Germany presented
different aspects of mathematics. Maths institutes showed historic objects and sci-
ence centers developed hands-on objects for children of different age groups. Some
exhibitions focused on numbers — where they come from, what they are good
for, numbers in nature, numbers in everyday life, lucky numbers and so on. The
Mathematical Research Institute Oberwolfach developed and promoted the expo-
sition ‘Imaginary’, showing singularites of algebraic surfaces and other visually-
striking geometric objects, mostly in three dimensions and partly rendered as
colourful plots on plexi-glass. With the software (which is free to download) every
visitor could create objects by themselves. A major German weekly newspaper
(DIE ZEIT) had a competition for the most beautiful object being created on its
website using the Imaginary software.

One of the most popular activities was the ‘Mathematics Ship’, travelling with a
700 square metre mathematics exhibition along the Rhine and Elbe rivers. The
ship stopped at various places for two to four days, and had 118 000 visitors in the
four months from May to August. As well as being popular with the public, the
course of the ship led to an amazing number of press reports in local newspapers
and radio.

Children playing in the Mathematics Ship in summer 2008. The maths-expo was
underway on Germany’s rivers for about four months as one of the public

attractions of the ‘Jahr der Mathematik’ (photo: Ilja C. Hendel).

We frankly and actively admitted that doing mathematics is difficult. Don’t try
to say it’s all easy — this is not true, and people will not believe you. We rather
argued that maths is difficult but you need it. Since maths is difficult, it is in-
teresting for the brightest. It is relevant, but also fun. We stated that maths is
everywhere — one often just doesn’t notice it. This has turned out to be an aspect
that the media were very interested in. There were various columns in newspapers
and magazines that focussed on maths in everyday life. One point we stressed
is that every one of us uses maths daily without thinking: comparing prices of
goods, handing over the right amounts of cash to salespersons, counting how long
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to park or to travel here or there. The other point we made is that maths is hidden
in many objects of daily use like in iPods (compression techniques), automobiles
(aerodynamics, navigation, optimisation of electronics), communication, medicine,
drug design and even sports (tactical manoeuvers, scoring systems).

We also thought it important to show that not only doing maths, but also watching
maths can be fun — for instance as part of film plots. An active group of math-
ematicians around my colleague Konrad Polthier from Free University of Berlin
organised a Math Film Festival with international help. They created a database
with maths films ranging from famous blockbusters to local low-budget produc-
tions at universities. They negotiated contracts with film distribution companies
under which some major movies became available for free public viewing occasions.
Some 50 individuals and institutions in Germany registered on the database, and
announced local film festivals consisting of maths films from this database.

Another photo of children playing in the Mathematics ship (photo: Ilja C. Hendel).

There are several lessons that we have learned already:

(1) Don’t try to teach. There’s no hope that people will know more maths at
the end of the Year. If many people think of maths as something interesting
at the end of the Year, we will have been very successful.

(2) Images, colours, graphics, photographs are important. Several maths calen-
dars were produced for the year, with great images — they immediately sold
out!

(3) Faces are important. A subject is ‘abstract’ for the media as long as they
don’t have people to talk to, individuals to write about. For all the press
materials, we are presenting or portraying mathematicians as people to talk
to.

(4) Talk to the press. Press releases are one thing to do. But you also have to
talk to the key editors about topics that you can present especially for them.
My experience is: they are interested!

(5) Use professionals. For us, the year is an opportunity to get help and learn
from the advertising agency, but also from all the other major players. For
example, the Deutsche Telekom Foundation has been funding maths educa-
tion projects for years, and they are also sponsoring new programs for maths
teacher education and development.
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(6) Make it a community effort. We worked hard to get hundreds of people from
all over Germany involved, inviting people to become ‘maths makers’ for the
year. This is the only way to have activities all over the country. A top
down campaign cannot have a broad effect. Seven hundred and twenty seven
people had registered as ‘maths makers’ by the end of September.

(7) Use the opportunities. The physics community (represented by the German
Physics Society) profited a lot from the Year of Physics 2000 and used it
to build infrastructure, enlarge their membership base, and professionalise
their web, print and media appearance. Mathematicians all over Germany
are working hard to grab the opportunities.

This is my personal, preliminary collection of lessons learned. This was an ambi-
tious project, but our feeling is that with the overwhelming press reactions, and
with a huge activity level due to many hundreds of local actors and actions, we
succeeded admirably. Of course such a year, which primarily amounts to a PR
initiative, cannot solve the great, and interlinked, problems — but it can serve as a
jump-start for initiatives and activities that over the years really make a difference.

The year had from the beginning been carried by the community: we were awarded
the Maths Year because we, the mathematicians, wanted it. I had a mandate from
all the German Maths Societies (including the science teachers association MNU)
to start and coordinate it. In the framework of the Years we invited everyone to
become a ‘maths maker’ for the Maths Year. So many of the more than 700 maths
makers are teachers.

All the larger projects of the Maths Year were designed to last, and stay active
after the Maths Year as well. In particular, we hope that all the ‘activists’ feel
encouraged by the success of the Maths Year, and will keep on going.

The physicists managed to make their own Physics Society very strong as a conse-
quence of the Year of Physics 2000. I think we are on track to achieve something
similar. We are currently making plans for a Mathematics Network Office which
would support the Content Office, now DMV Media Office, which would continue
our media work, but also support the continuing activities all across the country,
and which would for example take care of the maths makers after 2008. Currently
we are at the planning stage, and talking to sponsors, in order to realise these
ambitious goals.

There will not be another formal Maths Year: the Federal Ministry of Science will
in the years to come run years about trans-disciplinary topics, not devoted to a
single science any more. However, it seems to me that we’ll make the next few
years into Maths Years in Germany as well — we are well-prepared to do so.

A huge campaign like the German Maths Year of course takes a lot of effort, but it
definitely seems to be worth the effort. I would like to encourage mathematicians
in Australasia to start similar projects. If such opportunities arise for greater,
national visibility for mathematics projects, grab them. We’ve made a major try,
got some major aspects right, but we are also eager to learn in the process. Thus
also, your comments are very welcome!
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Mathematics Year Contents Office: Thomas Vogt, MA 6-2, Technische Universität
Berlin, D-10623 Berlin. vogt@jahr-der-mathematik.de
Mathematics Year official website: http://www.jahr-der-mathematik.de
‘Young’ web site: http://www.du-kannst-mathe.de
Deutsche Mathematiker-Vereinigung: http://dmv.mathematik.de
Imaginary exhibition: http://www.imaginary2008.de
Film fest website: http://www.mathfilm2008.de
DIE ZEIT mathematics page: http://www.zeit.de/mathematik

Photograph: Ulrich Dahl/TU Berlin

Günter M. Ziegler was born in München, Germany, in
1963. He studied mathematics and physics at Munich
University, and got his Ph.D. at M.I.T. with Anders
Björner in 1987. He held postdoc positions at Augs-
burg University, at the Mittag-Leffler Institute, and at
ZIB Berlin. He is a Professor of Mathematics at TU
Berlin since 1995, and a member of the DFG Research
Center Matheon.
His interests connect discrete and computational ge-
ometry (especially polytopes), algebraic and topolog-
ical methods in combinatorics, discrete mathematics
and the theory of linear and integer programming. He
is the author of Lectures on Polytopes (Springer-Verlag
1995) and of Proofs from THE BOOK (with Martin
Aigner, Springer-Verlag 1998). He served as the editor
of the Notices (Mitteilungen) of the German Mathe-
matical Society 1997–2000.
His honors include a Gerhard Hess Prize (1984) and
Leibniz Prize (2001) of the German Science Founda-
tion DFG, the Chauvenet Prize (2004) of the Mathe-
matical Association of America, the Archimedes Prize
(2008) of the German Teachers’ Association MNU, and
the 2008 Communicator Award of the Stifterverband
(Association of the German Foundations that support
Science). He is a member of the Berlin–Brandenburg
Academy of Sciences. 2006–2008 he was the president
of the German Mathematical Society DMV.
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Norman Do∗

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner. Each
issue will include a handful of entertaining puzzles for adventurous readers to try.
The puzzles cover a range of difficulties, come from a variety of topics, and require
a minimum of mathematical prerequisites to be solved. And should you happen
to be ingenious enough to solve one of them, then the first thing you should do is
send your solution to us.

In each Puzzle Corner, the reader with the best submission will receive a book
voucher to the value of $50, not to mention fame, glory and unlimited bragging
rights! Entries are judged on the following criteria, in decreasing order of impor-
tance: accuracy, elegance, difficulty, and the number of correct solutions submit-
ted. Please note that the judge’s decision — that is, my decision — is absolutely
final. Please e-mail solutions to N.Do@ms.unimelb.edu.au or send paper entries to:
Gazette of the AustMS, Birgit Loch, Department of Mathematics and Computing,
University of Southern Queensland, Toowoomba, Qld 4350, Australia.

The deadline for submission of solutions for Puzzle Corner 11 is 1 May 2009. The
solutions to Puzzle Corner 11 will appear in Puzzle Corner 13 in the July 2009
issue of the Gazette.

Bags and eggs
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If you have 20 bags, what is the minimum
number of eggs required so that you can
have a different number of eggs in each bag?

Area identity

Suppose that M and N are points on the sides AB and BC of the square ABCD
such that AM = 2MB and BN = 3NC. Let AN and DM meet at P , AN and
CM meet at Q, and CM and DN meet at R. Prove the identity

Area(AMP ) + Area(BMQN) + Area(CNR) = Area(DPQR).

Hint: Of course, it should be possible to calculate each of the individual areas —
but it should be possible to solve this puzzle without doing so!

∗Department of Mathematics and Statistics, The University of Melbourne, VIC 3010.
E-mail: N.Do@ms.unimelb.edu.au
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Factorial fun

The numbers 1!, 2!, 3!, . . . , 100! are written on a blackboard. Is it possible to erase
one of the numbers so that the product of the remaining 99 numbers is a perfect
square?
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Highway construction

A highway is being built between two cities
which are 100 kilometres apart. In the first
month, one kilometre of the highway is built.
If X kilometres of the highway have been
built by the start of a given month, then

1
X100 more kilometres of highway are built
during that month. Will the highway con-
struction ever be finished?

Busy bee

A bee flies along a path of length four metres, ending precisely where it began.
Show that this path is contained in some sphere of radius one metre.

Coin-flipping games

(1) You have a bent coin which lands heads with probability 0 < p < 1 and tails
with probability 1 − p. Can you devise a coin-flipping game between two
players so that each player has probability 1

2 of winning?
(2) You have a fair coin which lands heads with probability 1

2 and tails with
probability 1

2 . Can you devise a coin-flipping game between two players so
that one player has probability 1

3 of winning?
(3) You have a fair coin which lands heads with probability 1

2 and tails with
probability 1

2 . Can you devise a coin-flipping game between two players so
that one player has probability 1

π of winning?

Solutions to Puzzle Corner 9

The $50 book voucher for the best submission to Puzzle Corner 9 is awarded to
Stephen Howe.

Lucky lottery

Solution by Samuel Mueller: First, note that it is impossible to win $49, since any
two permutations of the numbers from 1 to 50 which agree in 49 places must also
agree in the remaining place. So there are at most 50 possible amounts that a
player can win, namely $0, $1, $2, . . . , $48, and $50. So if each of the 50 players
wins a different amount of money, then one and only one must win $50 and the
jackpot.
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Ultramagic square

Solution by Joachim Hempel: The ten primes between 40 and 81 are 41, 43, 47,
53, 59, 61, 67, 71, 73 and 79. If one of these primes, say p, lies in the ith row
and the jth column where i �= j, then the product of the numbers in the ith row
is divisible by p, while the product of the numbers in the ith column cannot be
divisible by p. It follows that these primes have to lie on the diagonal of the grid.
Since there are only nine places available for these ten numbers, there does not
exist an ultramagic square.

Note: It is a simple matter to generalise to the notion of n×n ultramagic squares.
It would be interesting to know for which positive integers n there exists an n × n
ultramagic square.

Cakes and boxes

Solution by Alan Jones:

(a) Denote the triangle by ABC, let the angle at A be a and let the angle at B
be 3a. Let D be the point on AC such that ∠ABD = a. By construction, the
triangle ABD is isosceles with AD = BD. Furthermore, we have ∠BDC =
∠DBC = 2a, so that the triangle BCD is also isosceles with BC = DC.
Cutting off the triangle ABD and placing it so that A moves to D and D
moves to B achieves the desired result.

(b) Denote the triangle by ABC, let the angle at A be a and the angle at B
be 2a. Let D be the point on AC such that BC = DC and let E be the
point on AB such that ∠AED = a. By construction, the triangle AED is
isosceles with AD = ED. Furthermore, we have ∠BDE = ∠DBE, so that
the triangle BDE is isosceles with BE = DE. Cutting off the the triangle
AED and placing it so that A moves to E and D moves to B achieves the
desired result.

Golden circle

Solution by Ross Atkins: Consider the sequence of points P0, P1, P2, . . . on a circle
whose circumference is equal to the golden ratio φ such that Pn+1 is one unit of
arc length along from Pn in the clockwise direction for all n. The irrationality of
φ guarantees that the points P0, P1, P2, . . . are distinct and that they form a dense
subset of the circle. Define the sequence f(1) = 1, f(2) = 2, and for n ≥ 3, let
f(n) be the smallest number larger than f(n − 1) such that Pf(n) lies on the arc
between Pf(n−2) and Pf(n−1) containing P0. The solution to the problem follows
if we can prove that P0 lies on the minor arc between Pf(n−1) and Pf(n) for all
n ≥ 3, that φ|P0Pf(n)| = |P0Pf(n−1)| where distance is measured by arc length,
and that f(1), f(2), . . . is the Fibonacci sequence. This can be verified for small
values of n, so to continue by induction, let us assume that the statement is true
for some n ≥ 3.

First, observe that Pf(n+1) cannot lie on the minor arc between P0 and Pf(n),
because it would imply that Pf(n+1)−f(n) lies on the minor arc between Pf(n−1)
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and Pf(n), contradicting the minimality of f(n + 1). Therefore, P0 lies on the
minor arc between Pf(n) and Pf(n+1).

Next, we assume for the sake of contradiction that f(n + 1) = f(n) + k, where
k < f(n−1). Then we have the following chain of equalities, where m = f(n − 2)+
k < f(n − 2) + f(n − 1) = f(n).

|Pf(n−1)Pf(n)| = |Pf(n−1)Pf(n)+k| + |Pf(n)+kPf(n)|
= |P0Pf(n)+k−f(n−1)| + |P0Pk|
= |P0Pm| + |P0Pk|

By the inductive hypothesis, Pf(n) is closer to P0 than Pm for any m < f(n). It
follows that

|Pf(n−1)Pf(n)| = |P0Pm| + |P0Pk| > |P0Pf(n)| + |P0Pf(n−1)| = |Pf(n−1)Pf(n)|,

which yields the desired contradiction. Now we observe that Pf(n)+f(n−1) must
lie on the minor arc between Pf(n−1) and Pf(n), and we may now conclude that
f(n + 1) = f(n) + f(n − 1).

Finally, we have

|P0Pf(n+1)| = |P0Pf(n)+f(n−1)| = |P0Pf(n−1)| − |P0Pf(n)|
= φ|P0Pf(n)| − |P0Pf(n)| = (φ − 1)|P0Pf(n)| =

1
φ

|P0Pf(n)|,

which completes the induction.

Robots in mazes

Solution by Stephen Howe:

(1) We will prove that on an n × n chessboard, there are more bad mazes than
good mazes for n ≥ 2. First, note that there are 2n2 − 2n possible positions
for walls on the interior of the chessboard, so there are 22n2−2n mazes. For
a maze M , consider the graph G with a vertex corresponding to each square
of the chessboard, with two vertices joined by an edge if and only if there is
no wall between the corresponding squares. If e(G) is the number of edges
in G, then the number of walls in M is 2n2 − 2n − e(G). When M is a good
maze, G is connected and so contains at least n2 − 1 edges. Therefore, the
number of walls in a good maze is at most (2n2 − 2n) − (n2 − 1) = (n − 1)2.
If we let An denote the number of good mazes, then

An ≤
(n−1)2∑

k=0

(
2n2 − 2n

k

)
.
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So, for n ≥ 2, we have

2An ≤ 2
(n−1)2∑

k=0

(
2n2 − 2n

k

)

=
(n−1)2∑

k=0

(
2n2 − 2n

k

)
+

(n−1)2∑
k=0

(
2n2 − 2n

2n2 − 2n − k

)

<
2n2−2n∑

k=0

(
2n2 − 2n

k

)
= 22n2−2n.

So the number of good mazes is less than half the number of mazes altogether.
Since every maze is either good or bad, there must be more bad mazes than
good mazes.

(2) Let M1, M2, . . . , MN be the list of all proper mazes. If P and Q are two
programs, we write the program P followed by Q as PQ. Let P1 be a program
which takes the robot from the start square in M1 to the finish square in M1.
Next, let P2 be a program such that P1P2 takes the robot from the start
square in M2 to the finish square in M2. We inductively define Pk to be a
program such that P1P2 . . . Pk takes the robot from the start square in Mk to
the finish square in Mk. It should be clear that, at every step, it is possible
to define the program Pk. Furthermore, if the robot is in the maze Mk,
then they will be on the finish square after running the program P1P2 . . . Pk.
Therefore, the program P1P2 . . . PN satisfies the conditions of the problem.

Norman is a PhD student in the Department of Math-
ematics and Statistics at The University of Melbourne.
His research is in geometry and topology, with a par-
ticular emphasis on the study of moduli spaces of al-
gebraic curves.



Australia-New Zealand collaboration
and eTeaching with pdf

Bill Blyth∗

Australia – New Zealand collaborative teaching via Access Grid

The Kiwi Advanced Research and Education Network (KAREN) facilitates collab-
oration in research and education across a network of Access Grid Rooms (AGRs)
in New Zealand universities. Almost all Australian universities have access to an
AGR. The Australian Research Collaboration Service (ARCS) supports video col-
laboration via AG (see http://www.arcs.org.au/products-services/collaboration-
services/video). For a brief AGR overview, see [1]. Since the time zone differences
between our two countries are small, opportunities for Australia and New Zealand
collaborations abound.

I have had several communications and interactions with the University of Canter-
bury and the University of Auckland, including the participation of the University
of Canterbury in the official opening of the RMIT University AGR on 6 December
2007. Both of the Universities of Auckland and Canterbury have expressed an
interest in the International Centre of Excellence for Education in Mathematics
(ICE-EM) program of collaborative teaching of Honours mathematics. ICE-EM is
the education arm of the Australian Mathematical Sciences Institute, and AMSI
is an affiliated organisation of the New Zealand Institute of Mathematics and its
Applications (NZIMA). As members of NZIMA, the Universities of Auckland and
Canterbury were invited, in November 2008, to participate in the ICE-EM col-
laborative programs (of AG Honours courses and seminars). Wider participation
with the other New Zealand universities is welcome and will hopefully follow.

The University of Auckland has confirmed it will offer two courses via AG in
semester two, 2009. The Department of Mathematics at the University of Auck-
land is unique (for Australia and New Zealand) in that it offers Masters courses in
Mathematics Education. They are always offered in the evening (so teachers can
take them) so the timing is good for Australia. One of these courses that is quite
mathematical will be offered via AG:

MATHS 712 Mathematics and Learning, Semester 2, 2009
Course description: Recent theoretical perspectives on the teaching and learn-
ing of school and university mathematics are linked to the learning of either
calculus or algebra. The focus is on the mathematics content, applications,

∗Australian Mathematical Sciences Institute, The University of Melbourne, VIC 3010.
E-mail: bill@amsi.org.au

http://www.arcs.org.au/products-services/collaboration-
services/video
mailto:bill@amsi.org.au
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and effective learning at school and university. The topic in 2009 is calculus.
Lecturer: Associate Professor Mike Thomas (moj.thomas@auckland.ac.nz).

The other course to be offered via AGs, in Applied Mathematics:

MATHS 798 Non-linear PDEs, Semester 2, 2009
Course description: see http://www.math.auckland.ac.nz/wiki/MATHS 789
Lecturer: Mike Meylan.

Further details and updates can be found at http://www.ice-em.org.au/index.php?
option=com content&task=view&id=51&Itemid=1.

eTeaching with pdf

Mathematicians are increasingly using computer projection for their presentation
in lectures and seminars. LaTeX is usually preferred for preparation of pdf notes.
This is often augmented by a separate physical whiteboard where handwriting is
used for asides, worked examples and responses to questions. Laser pointers are
useful for highlighting the current point of interest in a standard lecture theatre,
but laser pointers are not effective in AGRs. With distributed multi-nodal remote
collaborative teaching via Access Grid, handwriting and highlighting needs to be
provided electronically. Student work can even be done by hand; but submitted,
marked and returned electronically, in the form of pdf files. This is especially
attractive for remote students undertaking a course delivered over the AG.

Using LaTeX to produce pdf slides

Notes prepared as a pdf file can be displayed using AdobeReader and the pages can
be just scrolled down. More effectively, a slideshow can be produced by adjusting
the page so that each page fills one screen. For instance, beamer is a new class in
LaTeX that produces a slideshow with many features, including the stepped un-
covering of a slide. Many recent installations/editors of LaTeX, including WinEdt,
will automatically use beamer: otherwise some extra files need to be downloaded,
see [2] for files and examples.

Although beamer includes the package multimedia to run movies, it can be used
to provide an extra feature which is very attractive (especially if only one projec-
tion screen is being used). First, include \usepackage{multimedia} in the LaTeX
preamble, and then:

\begin{frame}
To (temporarily) exit to different software, click on the region:
\movie[width=8cm,height=2cm,externalviewer]{This is the Maple demo here}
{Christoffel-symbols.mw}
\end{frame}.

This code produces a single slide (the frame) with the text ‘To (temporarily) . . . ’
followed by a region with the specified dimensions, followed by the text within the
curly brackets. With the externalviewer option for the movie, a mouse click in
the region prompts interrogation of the file extension and opens the specified file
with its associated software. Exit from that software (whether Word, Maple . . . )

mailto:moj.thomas@auckland.ac.nz
http://www.math.auckland.ac.nz/wiki/MATHS_789
http://www.ice-em.org.au/index.php?
option=com_content&task=view&id=51&Itemid=1
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produces a return to the slideshow. This is very useful since the main presen-
tation can be prepared from LaTeX, with correct mathematical typesetting: the
slideshow is suspended while software demonstrations are run, and when com-
pleted the slideshow is resumed. Note that the ‘exit’ from the slideshow could be
to software that supports Digital Ink: that is, electronic handwriting and sketch-
ing.

TabletPC

The use of a TabletPC (with the tablet version of the Windows operating sys-
tem) is highly recommended: the monitor is touch sensitive and the pen/stylus
can be used for easy and natural handwriting. For a discussion and comparison
with using cheaper tablet devices in teaching undergraduate mathematics, see [3].
The Microsoft products Word, Excel and PowerPoint all have an extra menu for
handwriting when using a TabletPC. Annotating (or highlighting) any of these
files is very easy and natural and the annotation is saved as part of the file. The
annotated file can be read and printed from the standard versions of the software.

Janal and PDF annotator

The very attractive annotation features provided for the Microsoft products when
using a TabletPC are not available for other software. However Jarnal [4] is open
source software that provides many annotation capabilities for pdf files (and faxes
and other non pdf documents). PDF Annotator [5] is a commercial package that
costs about US$70. Both Jarnal and PDF Annotator are excellent and easy to
use for annotations: both have more features than are required for straightforward
annotations. Jarnal has more features than PDF Annotator and it’s free! However
Jarnal has an old-fashioned computer science feel about it: it’s invoked by running
a command script. A pdf file can be opened, as background, with jarnalannotate
and the annotated file is a .jar file (which is saved with the .jar extension). When
finished, the ‘Export to PDF’ option can be used to produce a pdf file. This is a bit
clumsy, but people with programming experience are not likely to have problems
with this. Thus Jarnal is recommended for use by staff and advanced students
(particularly those with programming experience).

PDF Annotator comes at a cost, but it is very easy (and obvious) to use. Installa-
tion is also easy since there is an installation wizard. The pdf file to be annotated
is opened directly and is saved directly as a pdf file. This software is more nat-
ural to use and would be especially appealing for users who had not had much
programming experience; for example, for undergraduate students undertaking a
‘service’ mathematics course remotely from the campus.

An elementary example is given in Figure 1: LaTeX has been used to state the
question with proper typesetting. This example has been worked by hand using
PDF Annotator: for pedagogical reasons, some lecturers would want to show some
‘live’ mathematics rather than have all material prepared and type set before the
lecture.

Student work can be obtained as pdf files and submitted electronically. Students
can work by hand on a worksheet and then scan to pdf for submission: the lecturer
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Figure 1. A worked example, or marked student work, using PDF Annotator.

with a TabletPC can mark using the annotation software and return the pdf file
without any need for printing a hardcopy. This is particularly appealing when
students are remote (as some are with an AG course).

The presenter can open the pdf slideshow from the annotation software: the slide-
show can be run and any slide annotated. A start with this approach has been
made by Andrew Stacey and Yousong Luo in their Applied Functional Analysis
AG Honours course (followed by Andrew Eberhard in his Optimisation course)
from the RMIT University AGR in 2008. Note that, if the pdf slideshow is run
from the annotation software, then the \movie command with the externalviewer
option cannot be used to exit (temporarily) to other software (as described above).
Preliminary student feedback seems to indicate that students prefer that worked
examples, detailed asides and sketches be separate from the original pdf file rather
than incorporated in the main pdf file.

Many AGR presenters like to be able to work with two screens. One screen is
used for the main presentation (pdf slides, say) and one screen for demonstrations
(using software such as Maple, MATLAB, . . . ) or for Digital Ink. AGRs typically
provide at least one interactive whiteboard, such as a SMART Board. At RMIT,
PDF Annotator is installed in the AGR and so can be used from a SMART Board:
for the slide show (enabling annotations) and/or for the provision of Digital Ink
on a second screen (which is recommended).

Digital Ink provided in an AGR uses propriety software of the Interactive White-
board, usually Mimeo or SMART Board. This can be used for worked examples
and then exported to pdf. However, note that this form of Digital Ink is a separate
overlay — it does not become part of the original document. This need not be a
problem: Digital Ink could be used so that worked examples are developed on a
blank page, separate from the main presentation.

Conclusion

Collaborative teaching of advanced mathematics across Australia via the Access
Grid is expanding with the participation of New Zealand. For many mathemati-
cians, pdf files produced using LaTeX are convenient for electronic presentations
and teaching since the mathematics is properly typeset. The recent advent of the



The Access Grid 21

beamer class to produce pdf slideshows and the comprehensive annotation soft-
ware Jarnal and PDF Annotator have provided excellent tools for the eTeaching
of mathematics, both locally and remotely such as via AGRs.

Acknowledgement

The author’s position at AMSI is, in part, supported by the Collaboration and
Structural Reform project, nGame, funded by the Australian Government and
based at the University of Sydney.

References
[1] Blyth, B. (2008). The Access Grid: What is the Access Grid? . . . and what is it good for?

Gaz. Aust. Math. Soc. 35, 311-314.
http://www.austms.org.au/Gazette+Volume+35+Number+5+November+2008, accessed

[2] The LaTeX Beamer Class Homepage. http://latex-beamer.sourceforge.net/, accessed
[3] Loch, B. and Donovan, D. (2006). Progressive teaching of mathematics with tablet technol-

ogy. Journal of Instructional Science and Technology (e-JIST) 9(2).
www.usq.edu.au/electpub/e-jist/docs/vol9 no2/papers/current practice/loch donovan.htm,
accessed (e-JIST recently merged with the Australasian Journal of Educational Technology,
visit http://www.ascilite.org.au/ajet/ajet.html).

[4] Levine, D.K. and Teege, G. (2007). Jarnal home page: Java Notetaker and PDF Annotator.
http://www.dklevine.com/general/software/tc1000/jarnal.htm, accessed

[5] Grahl software design Homepage for PDF Annotator. http://ograhl.com/en/pdfannotator/,
accessed

Bill Blyth is Associate Professor (Adjunct) of computational
mathematics at RMIT University and was Head of the Depart-
ment of Mathematics for 6 1

2 years. He is Chair of the Engi-
neering Mathematics Group of Australia, a Center Affiliate at
the International Centre for Classroom Research (at the Uni-
versity of Melbourne), led the design, construction and initial
delivery phases of the RMIT University AGR and is currently
at The Australian Mathematical Sciences Institute, AMSI, as
the national coordinator of AMSI’s Access Grid Room project.
His PhD was in theoretical physics at Imperial College, Lon-
don. He has an unusually broad range of research interests in
mathematics education (in technology-rich classrooms) and
the numerical solution of differential and integral equations.
He has published more than 60 refereed papers.

http://www.austms.org.au/Gazette+Volume+35+Number+5+November+2008
http://latex-beamer.sourceforge.net/
www.usq.edu.au/electpub/e-jist/docs/vol9_no2/papers/current_practice/loch_donovan.htm
http://www.ascilite.org.au/ajet/ajet.html
http://www.dklevine.com/general/software/tc1000/jarnal.htm
http://ograhl.com/en/pdfannotator/


Leaping lasers, it’s the stylus philes!
Larry Forbes∗

For some time, Tony Roberts ran a series of Gazette articles entitled ‘The Style
Files’, in which he outlined his views on what constitutes good writing style in
scientific papers. I must apologise to him for appropriating his title for my own
perhaps less worthy purposes.

Imagine you are visiting Tasmania for an annual holiday, and you are leaving
Launceston to drive South to Hobart. The most straightforward road is the Mid-
land Highway. En route is a little town named Ross, which is known for having
one of the oldest bridges in Australia, and you’d like to see it. So you ask someone
to show it to you on a map.

There is only one town by that name on that road, so it is easy to find, once
pointed out. To your great surprise, however, the person showing it to you circles
the word ‘Ross’ twenty times clockwise with her index finger, before flicking her
hand up and down the map randomly and then performing a further eight anti-
clockwise oscillations around the name. What would be your reaction?

Many modern mathematics talks and seminars now use computer presentations, in
which material is prepared with the aid of Powerpoint or PDF, and projected onto
a screen. Points of interest on the slide are often indicated using a laser pointer.
And here, in my humble opinion, is where presentations often go horribly wrong.

Just like the person in the travel story above, speakers are often tempted to over-
use the laser pointer in quite bizzare ways during a presentation, and the results
can be maddeningly distracting. It can be remarkably hard to read a beautifully
prepared slide, while that intense little red laser dot is furiously circling the word of
interest (which possibly appears only once on the page, anyway). Not infrequently,
the laser spot then cavorts drunkenly up and down the page apparently at random,
then across the side wall or the ceiling, before returning energetically to circle the
favoured word some more. The Australian Ballet, in all its glory, never pirouetted
with such enthusiasm.

The purpose of all this laser gymnastics is anything but obvious. It makes the
intended feature almost impossible to read, so it adds nothing to the talk. If its
purpose is to provide anxious fingers with something to do during a presentation,
then may I recommend substituting the laser stylus with rosary beads, as these
are almost guaranteed to provide a greater level of comfort. If, on the other hand,

∗School of Mathematics and Physics, University of Tasmania, GPO Box 252-37, Hobart,
Tasmania 7001. E-mail: forbes@hilbert.maths.utas.edu.au

mailto:forbes@hilbert.maths.utas.edu.au
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the purpose is to point out something on a slide, I would suggest that the laser
pointer should not actually be turned on. Instead, it would be less distracting
and decidedly more entertaining to highlight the intended feature by throwing the
pointer accurately at the screen.

Larry Forbes did his PhD degree in Applied Mathematics at
Adelaide University, under the supervision of Len Schwartz
and Ernie Tuck. After that, he worked for a short time at the
Defence Department in Melbourne. There, he studied laser
pointers, of the type designed to bring down low-flying air-
craft. Later, he took an opportunity to work with Lou Landwe-
ber at the University of Iowa, studying the application of inte-
gral equations to ship hydrodynamics. This was followed by a
stint as an assistant professor in Mathematics at Kansas State
University and then 14 years in the Mathematics Department
at the University of Queensland. He saw in the new millenium
by moving to the University of Tasmania in 2000, where he is
now professor of Applied Mathematics in the School of Math-
ematics and Physics. He has just stepped down as head of
school, after eight years in the role, and is looking forward to
developing his research interests in fluid mechanics, dynamical
systems and modelling medical imaging equipment.
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Structure and 
Randomness
pages from year one 
of a mathematical blog

Terence Tao, University of 
California, Los Angeles, CA

Research blogs in math-
ematics have filled an 

important new niche: They can be as dynamic 
as a lecture or seminar while still offering the 
permanent record inherent in traditional print 
media. This book features the mathematical 
content from the first year of Terence Tao’s 
research blog, offering rare insight into the 
thinking of arguably the most famous math-
ematician of his time.
The diverse subjects represented in Tao’s  
articles can be divided into three categories. 
He offers expository articles covering well-
known results such as Einstein’s equation 
E=mc2 and engaging in more philosophi-
cal explorations of mathematical ideas. He 
presents three lecture series from 2007 on 
structure and randomness, compressed sens-
ing, and additive combinatorics. Finally, he 
offers articles on open problems that intrigue 
him and that have the potential to yield useful 
insights.
Tao found in working on his blog that some 
of the articles most popular to readers were 
non-technical. His playful side is evident in 
the article “Quantum Mechanics and Tomb 
Raider”, featuring both scientific content and 
an adventure-loving heroine. The articles in 
the book also include selected commentary 
from readers; these comments often have 
revealed unexpected connections between 
fields as well as areas fertile for research.
This book illustrates Tao’s remarkable gift 
for expressing his ideas. The informal style 
of these writings, emphasizing general ideas 
over detailed techniques, reflect the vast con-
tributions Tao has made to analysis, number 
theory, combinatorics and other areas of 
mathematics.
2008; 298 pages; Softcover; ISBN: 978-0-8218-4695-7; List US$35; 
AMS members US$28; Order code MBK/59
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Five-Minute Mathematics
Ehrhard Behrends, Freie Universität Berlin, Germany

Translated by David Kramer

The book has remarkable breadth. It covers probabil-
ity theory, number theory, the history of mathematics, 
finance, computer science, topology, music, famous  
numbers, and on and on. ... This book is sure to be 
enjoyed by everyone who loves mathematics. ...it is the 
perfect book to read before bedtime, on the beach, or on 
the train or bus while commuting to work or school.
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Maths in the media∗

Rachel Thomas∗∗

The cost of failing UK maths students

How do you persuade a nation that basic maths skills are just as important as
being able to read and write? You put a price tag on them. This is what the UK
accounting firm KPMG has done in the report ‘The long term costs of numeracy
difficulties’1, which was published in January. The firm estimated that the soaring
number of people who leave school in the UK without adequate numeracy skills
could cost taxpayers up to £2.4 billion every year. The report backs the launch
of a £6 million campaign by the Every Child a Chance Trust 2 , which encourages
businesses to spend money on helping school children overcome their numeracy
problems.

According to the report, around 33 000 children (6% of 11-year-olds) leave UK
primary schools each year with poor numeracy skills, which in turn leads to an
estimated 7 million innumerate adults with mathematical skills at or below those
of a nine-year-old. The resulting long-term cost to the public purse could be as
high as £44 000 per individual up to the age of 37.

Behind the stark figures lie the personal hardships facing those affected by poor
education. It is well known that unemployment, poor mental health, drug ad-
diction and criminality often go hand in hand with poor literacy skills, but the
report points to evidence that poor numeracy skills have just as important a role
to play in the lives of those trapped at the bottom of the social scale. Thus, poor
maths skills do not just impact on public spending through the costs associated
to education — for example special needs support or truancy prevention — but
also through the costs associated to unemployment, health and crime. It is these
costs the report attempts to estimate. For example, it puts the price of innumer-
acy through unemployment at £1.9 billion, through crime at £165 million, and
through drug use and teenage pregnancy at £98.9 million.

Mathematician is the best job in the US

Ironically, the KPMG report was published in the same week as a study by a
US jobs website3, which deems the job of mathematician to be the ‘best’ occu-

∗A version of this article first appeared in Plus Magazine http://plus.maths.org
∗∗Millennium Mathematics Project, Centre for Mathematical Sciences, University of Cambridge,
CB3 0WA, United Kingdom.
1http://www.everychildachancetrust.org/pubs/ECC long term costs numeracy difficulties final.pdf
2http://www.everychildachancetrust.org
3http://www.careercast.com/jobs/jobsRated

http://www.everychildachancetrust.org/pubs/ECC_long_term_costs_numeracy_difficulties_final.pdf
http://www.everychildachancetrust.org
http://www.careercast.com/jobs/jobsRated
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pation out of a list of 200, with other maths-based jobs like statistician, actuary,
accountant, computer scientist and economist also making the top 12. The web-
site CareerCast.com decided that mathematics comes top in terms of five criteria:
work environment, income, employment outlook, physical demands and stress.

Mathematicians struggling with cutbacks in Australian universities might not agree
with the results at first (particularly the supposedly mid-level income of US$94 000),
but when you look more closely at some of the criteria (Does the job require crawl-
ing, stooping or heavy lifting? Does the job involve your own or others lives being
at risk?) there is something to be said of mathematics and other professional
positions faring better than the more gruelling work of lumberjacks, the ‘worst’
occupation. There has already been some discussion of the methodology used to
create the list, but the coverage has resulted in maths being discussed in many
media outlets as an attractive career option.

Minimal surface invades Sydney Customs House

Mathematics has taken on physical form in Customs House with the installation
of ‘Green Void’ created by LAVA (Laboratory for Visionary Architecture).

‘Green Void’ (photo by Peter Murphy)

The installation is a minimal surface
created from a tensioned Lycra mate-
rial and defined by the specified bound-
ary points arising from the geometry of
the building. The five funnels of the
sculpture reach out to connect the vari-
ous levels, suspended from the top level
restaurant, decending almost 20 metres
to hover just above the main interior
atrium of Customs House.

‘The shape of the installation is not ex-
plicitly designed; it is rather the result
of the most efficient connection of dif-
ferent boundaries in three-dimensional
space,’ said Chris Bosse, the Asia Pa-
cific Director of LAVA. ‘We only deter-
mined the connection points within the
space and the rest is a mathematical
formula, a minimal surface. The con-
cept was achieved with a flexible mate-
rial that follows the forces of gravity, ten-
sion and growth, similar to a spider web
or a coral reef. We are interested in the
geometries in nature that create both,
efficiency and beauty.’

Minimal surfaces are not new to architecture and design, beginning with Frei
Otto’s soap-bubble experiments for the Munich Olympic Stadium in the 1970s.

CareerCast.com
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They featured again in the Olympics last year: Bosse (while at PTW Architects
in Sydney) was part of the design team for the Beijing Aquatic Stadium, or ‘Wa-
tercube’, which used Weaire-Phelan foam to create the structure of the building.

Sydney Customs House hosts Green Void until 10 June 2009.

Rachel is co-editor of Plus magazine, a free on-
line magazine (http://plus.maths.org) that aims
to open a door onto the world of mathematics
for the general public. Plus is part of the Millen-
nium Mathematics Project, a national initiative to
promote mathematics, based at the University of
Cambridge. Before she moved to the UK, Rachel
received an MSc in semigroup theory from the Uni-
versity of Western Australia, and worked as a con-
sultant for Data Analysis Australia. Rachel is also
editor of the Gazette.

http://plus.maths.org
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ACT/NSW ANZIAM meeting
Mark Nelson∗

A joint meeting of the ACT and NSW branches of ANZIAM was held at the
Coachhouse Marina Resort, Batemans Bay, (http://www.coachhouse.com.au) on
Friday 21 November and Saturday 22 November 2008. The organising committee
for the mini-meeting comprised Dr M.I. Nelson from the University of Wollon-
gong (UoW) and Dr H.S. Sidhu from the University of New South Wales at the
Australian Defence Force Academy (UNSW@ADFA).

Seven delegates from NSW (UoW6, misc 1) and 15 from the ACT (UNSW@ADFA5,
Commonwealth Scientific and Industrial Research Organisation 1, Australian Na-
tional University (ANU) 9) attended the meeting. There were 18 talks, including
10 from students. It was recognised at the meeting that the standard of stu-
dent talks was very high. The prize for the best student talk was shared between
Mr Aaron Thornton (UoW) and Ms C. Khoo (ANU). Ms Roslyn Hickson was
highly commended for her talk. The winners each received a cheque for $100
whilst Ms Hickson received a cheque for $50. All three also received certificates.

Ms Hickson, Mr Thornton and Ms Khoo

Dr Bob Anderssen was unable to attend the first day of the meeting; he attended a
meeting in Ballarat. Flying back to Canberra on the Friday, his plane was delayed
by 90 minutes. He got up in the early hours of Saturday morning, drove through
thunderous rain and arrived for the start of the first session. He arrived before
some of the delegates staying locally! He gave the final presentation of the meeting
on ‘Modelling Gene Silencing’.

∗School of Mathematics and Applied Statistics, University of Wollongong, Northfields Avenue,
Wollongong, NSW 2522. E-mail: mnelson@uow.edu.au

http://www.coachhouse.com.au
mailto:mnelson@uow.edu.au
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For his dedication and efforts to attend the meeting Bob was announced as ‘The
Most Heroic Attendee’. He has received a certificate.

Dr Bob Anderssen, Associate Professor Harvinder Sidhu and Professor Brian Gray

The Coachhouse Marina Resort was an excellent resort with very friendly staff
who went out of their way to help organise the meeting, at very short notice.

Mark is an applied mathematician from the Univer-
sity of Wollongong. His main research interests are
the application of mathematics to problems from bio-
logical and chemical reactor engineering. In 2003 he
was awarded the J.H. Michell Medal for being the Out-
standing Applied Mathematician in the region by the
Australian and New Zealand Industrial and Applied
Mathematics Group.
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Group Theory, Combinatorics
and Computation 2009 in Perth
Alice C. Niemeyer∗ and Gordon F. Royle

The AMSI special theme program Group Theory, Combinatorics and Computation
2009 took place over two weeks (5–16 January 2009) at the University of Western
Australia. The conference was held in honour of Professor Cheryl E. Praeger’s
60th birthday.

The first week was an international conference, held at the University Club of
Western Australia, which brought together nearly 100 world experts, early career
researchers and graduate students in the three areas of group theory, combinatorics
and computation.

Professor Cheryl Praeger and Vice Chancellor Professor Alan Robson

The Vice-Chancellor of the University of Western Australia, Professor Alan Rob-
son, opened the conference on Monday 5 January. The invited speakers and the
titles of their talks were:

• Rosemary Bailey (Queen Mary, University of London, UK), ‘Properties of
graphs of optimal block designs’;

• Peter Cameron (Queen Mary, University of London, UK), ‘Synchronization
and homomorphisms’;

∗School of Mathematics and Statistics, The University of Western Australia (M019), 35 Stirling
Highway, Crawley, WA 6009. E-mail: alice@maths.uwa.edu.au

mailto:alice@maths.uwa.edu.au
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• Marston Conder (University of Auckland, NZ), ‘Recent progress in the study
of regular maps on surfaces’;

• Marcel Herzog (Tel-Aviv University, Israel), ‘A general measuring argument
for finite permutation groups’;

• Kathy Horadam (RMIT, Aus), ‘Orbiting round the Five-fold Constellation’;
• Sasha Ivanov (Imperial College London, UK), ‘An explicit form of Sakuma’s

theorem’;
• William Kantor (University of Oregon, USA), ‘Presentations of finite simple

groups’;
• Cai Heng Li (UWA, Aus), ‘Finite groups which have a factorisation, and ap-

plications’;
• Charles Leedham-Green (Queen Mary, University of London, UK), ‘The ma-

trix group recognition project’;
• Martin Liebeck (Imperial College London, UK), ‘The Ore Conjecture’;
• Brendan McKay (ANU, Aus), ‘Recursive structure of planar graph classes’;
• Peter Neumann (Queen’s College, University of Oxford, UK), ‘Permutation

groups then and now’;
• Eamonn O’Brien (University of Auckland, NZ), ‘Effective algorithms for the

special linear group’;
• Tim Penttila (Colorado State University, USA), ‘Finite generalised quadran-

gles’;
• Jan Saxl (University of Cambridge, UK), ‘Some results on distance transitive

graphs, old and not so old’;
• Akos Seress (Ohio State University, USA), ‘Polynomial-time theory of matrix

groups’.

Conference participants in front of the University club

The conference also featured 55 contributed talks in all areas of group theory,
combinatorics and computation.
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It is a measure of the esteem in which Cheryl is held by her colleagues that 12
of the 14 co-authors with whom Cheryl has published at least seven joint papers
attended the conference.

The second week, held at the Weatherburn Lecture Theatre near the School of
Mathematics and Statistics, consisted of a series of four short courses, aimed in
particular at graduate students and early career researchers. Each course consisted
of four lectures addressing a particular topic. The topics were chosen to cover all
the three areas group theory, combinatorics and computation. The short courses
were:

• ‘Association schemes’ by Rosemary Bailey,
• ‘Synchronization of automata, semigroups and groups’, by Peter Neumann,
• ‘Algorithms to investigate finitely-presented groups’, by Eamonn O’Brien and
• ‘Permutation group algorithms’ by Akos Seress.

The second week also featured a two-hour problem session hosted by Peter Cameron
allowing delegates to present their favourite unsolved problems to the audience to
stimulate further research connections; by the end of the week progress had been
made on several of these problems.

The conference also featured a full program of social and recreational activities,
starting with a welcome reception at the School of Mathematics and Statistics on
Sunday evening. On Tuesday night, a private Body Pump class for conference par-
ticipants held in the UWA Sports and Recreation Centre attracted 32 delegates;
the class was led by Shelia Yu assisted by co-leaders Cheryl Praeger and Alice
Niemeyer.

The Body Pump class, with Sheila Yu, Cheryl Praeger and Alice Niemeyer

On Wednesday afternoon, the conference excursion was a river cruise down the
beautiful Swan River to Fremantle, where dolphins were spotted frolicking in the
river, followed by afternoon tea at JoJo’s cafe on the banks of the Swan. The
conference dinner was held on Thursday evening in the banquet hall of the Uni-
versity Club, featuring a background slide show of photographs old and new of
Cheryl’s childhood, family and academic life. After dinner, the Vice-Chancellor
Alan Robson, Peter Neumann, Jan Saxl, Martin Liebeck, John Henstridge and
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Manley Perkel shared many of their fondest memories of Cheryl. Peter Neumann
presented Cheryl Praeger with one of two special issues of the Journal of Australian
Mathematical Society featuring articles dedicated to Cheryl communicated by Pe-
ter Neumann and Martin Liebeck. On Friday night Cheryl and John Henstridge
hosted nearly 70 delegates for pizza and drinks at their nearby home. The second
week was less formal and had fewer organised social activities, but the ‘survivors’
party’ at the University Club on Friday night was enjoyed by a suprisingly large
number of survivors!

The extensive list of invited speakers, excellent venue, lavish morning and af-
ternoon teas and comprehensive social program were only made possible by very
generous sponsorship from a number of sources: we would like to thank AMSI, the
University of Western Australia, Woodside Petroleum, Data Analysis Australia,
the Perth Convention Bureau and JoJo’s Restaurant.

For details of the conference, lecture slides and more photos visit
http://sponsored.uwa.edu.au/gcc09.

Organisers: John Bamberg (Ghent University); Michael Giudici (UWA); Cai Heng
Li (UWA); Alice Niemeyer (UWA); Tim Penttila (Colorado State University); Gor-
don Royle (UWA).

http://sponsored.uwa.edu.au/gcc09
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Obituary

Nicholas Michael Dungey
1972–2008

Nicholas Michael Dungey died tragically on 31 May 2008, aged 35 years.

Nick was born in London on 17 July 1972, the first son of Peter and Carol
Dungey. He spent a happy childhood at Mt Lofty in the Adelaide Hills, at-
tending Crafers Primary and Heathfield High Schools. After completing his
secondary education at Glenunga International High School as dux of the
school, he enrolled in the University of Adelaide. His initial interest was in
philosophy which he then forsook to study mathematics. Both subjects re-
quire logical deduction and an ability to think abstractly. The philosophic
community suffered a substantial but unrecognised loss when Nick turned to
mathematics. During the undergraduate years at Adelaide university, Nick
won the J.H. Michael Prize for second-year mathematics, the E.S. Barnes
Prize for third year and also obtained both a Bachelor of Arts and a Bachelor
of Sciences (Mathematics and Computer Sciences). He was the top student
of his Honours year and was awarded a First Class Honours degree. This was
followed by the award of the John L. Young Scholarship for Research and a
subsequent Master’s degree in the mathematical sciences.

In 1997, Nick came to the Australian National University for his PhD program
under the supervision of Derek Robinson. He was very successful with his doc-
toral research being substantially complete in little more than two years on the
topic of ‘Heat kernels on Lie groups of polynomial growth’. In the remaining
period of his doctoral studies he began working independently on related topics
that had attracted his attention. The result was that by the end of the canon-
ical three-year doctoral study period he was the author or co-author of four
substantial papers that were accepted for publication in international research
journals. In three years he had transformed from a gifted undergraduate to a
mature mathematical researcher.
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Nick’s PhD achievements were recognised by the award of an Australian Re-
search Council Postdoctoral Fellowship on the project ‘Asymptotics of heat
kernels’ for the years 2000 to 2003, which was based at the Australian National
University. From 2003 to 2006, Nick was a Postdoctoral Research Fellow at
the ARC Centre of Excellence for the Mathematics and Statistics of Complex
Systems which was located at the University of New South Wales. During the
years at UNSW, Nick had some health problems, then he recovered. In 2006,
Nick came to Macquarie University as a Research Fellow until his untimely
death in May 2008.

Nick’s family, friends and colleagues remember him as a gentle and kind person,
with a keen sense of humour. He read widely in fiction, philosophy, biography
and history. He had eclectic musical tastes too, taking up classical guitar in his
teens and favouring the music of Bach and the Beatles. His strong attraction
to Asian culture was reflected in the many friendships he made with students
and colleagues from Asia. He had planned with his partner, Akiko Kato, to
work in Japan one day.

Mathematics was Nick’s life passion. He was a fine research mathematician
with an impressive publication record of about 30 papers at the age of 35,
and a promising career in prospect. In a relatively short period he made a
contribution that was deep, original and substantial. The loss of such a young
and promising analyst is a serious loss to the Australian and international
mathematical communities.

Xuan Duong and Derek Robinson
E-mail: duong@ics.mq.edu.au, Derek.Robinson@anu.edu.au

mailto:duong@ics.mq.edu.au
mailto:Derek.Robinson@anu.edu.au
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Where to look for the zeros of a polynomial

Stefan Veldsman∗

Abstract

The well-known Kronecker construction of an extension of a ring containing a
zero for a given monic polynomial over the ring, is usually given as a quotient
ring of a ring of polynomials. This quotient ring can also be seen as a matrix
ring. In this note, a description of this matrix ring is given.

One of the early joys of a first undergraduate course in ring theory (or abstract
algebra), is the result that any monic polynomial over a ring with unity will always
have a zero in the coefficient ring or in an extension thereof. This well-known
result of Kronecker is usually shown by embedding the coefficient ring into the
quotient ring of the polynomial ring over the ideal generated by the polynomial.
As such, the elements are cosets which can also be written as polynomials of formal
sums, all with degree less than the degree of the starting polynomial. Products of
such formal sums give powers of the indeterminate which must be reduced to the
required degree by using a rule prescribed by the starting polynomial.

More than often, the beauty and significance of this process and result is lost on
the students at this early stage of their training in algebra. This is mainly due
to their discomfort of working with rings where the elements are cosets or formal
sums.

There is a more natural way to view this ring extension which requires a minimum
number of tools. Most introductory texts will refer to this only in the exercises (if
at all) by considering one or two special cases. The particular case that is usually
mentioned is the one that leads to the circulant matrices.

Here we will present the general case. This approach, using matrices, is not new
in the sense that bits and pieces of the ideas involved have appeared in different
contexts elsewhere. However, the simplicity and the minimal requirements of the
method does warrant wider exposure. A further advantage of this approach is that
many properties of the extension ring can be expressed in terms of well-known
linear algebra concepts.

We start by illustrating the idea with an easy example before we outline the gen-
eral approach. If Z[x] denotes the ring of polynomials over the ring of integers

Received 3 May 2008; accepted for publication 22 July 2008.
∗Department of Mathematics and Statistics, Sultan Qaboos University, Muscat,
Sultanate of Oman. E-mail: veldsman@squ.edu.om

mailto: veldsman@squ.edu.om
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Z, let h(x) = x3 + 2x − 1 ∈ Z[x] and let M3(Z, h) be the set of 3 × 3 matrices
defined by:

M3(Z, h) =

⎧⎨
⎩
⎡
⎣a b c

c a − 2c b
b c − 2b a − 2c

⎤
⎦
∣∣∣∣∣ a, b, c ∈ Z

⎫⎬
⎭ .

This set of matrices, which has been chosen in a very specific way to be outlined
below, is a subring of the ring M3(Z) of all 3 × 3 matrices over Z. The ring Z can
be embedded into M3(Z, h) by

a �→
⎡
⎣a 0 0

0 a 0
0 0 a

⎤
⎦ .

The polynomial h(x) = x3 + 2x − 1 over Z can thus be regarded as a polynomial
over M3(Z, h) and it has a zero in M3(Z, h) namely

t :=

⎡
⎣0 1 0

0 0 1
1 −2 0

⎤
⎦ .

Indeed,

h(t) = t3 + 2t − 1

=

⎡
⎣0 1 0

0 0 1
1 −2 0

⎤
⎦

3

+

⎡
⎣2 0 0

0 2 0
0 0 2

⎤
⎦
⎡
⎣0 1 0

0 0 1
1 −2 0

⎤
⎦−

⎡
⎣1 0 0

0 1 0
0 0 1

⎤
⎦

= 0.

The matrix

t =

⎡
⎣0 1 0

0 0 1
1 −2 0

⎤
⎦

is the well-known companion matrix of the polynomial h(x) and plays an impor-
tant role in the development of the theory below.

We start by recalling the Kronecker construction of the required ring extension.
This is followed by introducing suitable notation to describe the multiplication in
this ring and to define the matrices required in the ring extension. The necessary
computational rules are established to show that the Kronecker construction is
isomorphic to this ring of matrices.

Let A be a commutative ring with identity 1. Let

h(x) := xk − pk−1x
k−1 − · · · − p1x − p0 ∈ A[x]

be a monic polynomial of degree k over A, k ≥ 2. The commutativity of A is
assumed for convenience of exposition; most of the initial results will be valid
under the weaker assumption that the coefficients p0, p1, . . . , pk−1 of h(x) are in
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the centre of A. Let H denote the ideal in A[x] generated by h(x). As is well
known, A can be embedded into A[x]/H and

A[x]
H

∼=
{

a1 + a2y + a3y
2 + · · · + akyk−1

∣∣ ai ∈ A, yk =
k−1∑
i=0

piy
i

}
,

where a + H is identified with a ∈ A and x + H with y. The polynomial h(x)
over A can be identified with h as a polynomial over A[x]/H and h(y) = 0. The
set {1 = y0, y, y2, . . . , yk−1} is linearly independent over A. Addition in A[x]/H is
straightforward and the multiplication is as usual for polynomials except that all
powers yk+l, l ≥ 0, must be reduced to linear combinations of y0, y, y2, . . . , yk−1

using yk =
∑k−1

i=0 piy
i. To give the general rule for this multiplication, we fix some

notation.

For i and j nonnegative integers, define elements e(i, j) of A inductively by:

e(i, j) :=

⎧⎪⎨
⎪⎩

1 if i = j = 0,
0 if i = 0 or j = 0 but not both,
e(i − 1, j − 1) + pj−1e(i − 1, k) for 1 ≤ j ≤ k and i = 1, 2, 3, . . . .

For later use, note that

e(i, j) =

{
1 if 1 ≤ i = j ≤ k,

0 if 1 ≤ j ≤ k, i �= j

and e(k + 1, j) = pj−1 for j = 1, 2, 3, . . . , k.

Our first observation, which can easily be verified by induction on s, is:

Property 1. For i ≥ 1, 1 ≤ j ≤ k and 1 ≤ s ≤ min{i, j},

e(i, j) = e(i − s, j − s) +
s∑

l=1

e(k + 1, j − l)e(i − l, k)

= e(i − s, j − s) +
s∑

l=1

pj−le(i − l, k).

The main tool used in describing the multiplication in A[x]/H is:

Property 2. For any s ≥ 1, ys =
∑k

j=1 e(s + 1, j)yj−1. In particular, for l ≥ 0,

yk+l =
∑k

j=1 e(k + l + 1, j)yj−1 and if 0 ≤ i ≤ k − 1, the coefficient of yi in yk+l

is e(k + l + 1, i + 1).
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Indeed, for s = 1, it is straightforward to check that
∑k

j=1 e(2, j)yj−1 = y. Sup-
pose thus s ≥ 1 and that the statement is true for s. Then

ys+1 = ysy

=
k∑

j=1

e(s + 1, j)yj by the induction assumption

=
k−1∑
j=1

e(s + 1, j)yj + e(s + 1, k)
k∑

j=1

pj−1y
j−1 since yk =

k−1∑
j=0

pjy
j

=
k∑

j=2

(e(s + 1, j − 1) + pj−1e(s + 1, k))yj−1 + (e(s + 1, 0) + p0e(s + 1, k))y0

=
k∑

j=1

(e(s + 1, j − 1) + pj−1e(s + 1, k))yj−1

=
k∑

j=1

e(s + 2, j)yj−1 as required.

The product of two elements from A[x]/H is then given:

Property 3.

(a1 + a2y + a3y
2 + · · · + akyk−1)(b1 + b2y + b3y

2 + · · · + bkyk−1)

=
k∑

i=1

( k∑
l=1

al

(
bi+1−l +

l∑
s=2

e(k + s − 1, i)bk−l+s

))
yi−1.

To verify this statement, note that for 0 ≤ i ≤ k − 1 the coefficient of yi in the
product above is:

a1bi+1 + a2(bi + coefficient of yi in bkyk)

+ a3(bi−1 + coefficient of yi in (bk−1y
k + bkyk+1))

+ · · · + ar(bi−r+2 + coefficient of yi

in (bk−r+2y
k + bk−r+3y

k+1 + · · · + bkyk+r−2))

+ · · · + ak(bi−k+2 + coefficient of yi in (b2y
k + b3y

k+1 + · · · + bkyk+(k−2)))

= a1bi+1 + a2(bi + e(k + 1, i + 1)bk) + a3(bi−1 + e(k + 1, i + 1)bk−1

+ e(k + 2, i + 1)bk)

+ · · · + ar(bi−r+2 + e(k + 1, i + 1)bk−r+2 + e(k + 2, i + 1)bk−r+3

+ · · · + e(k + r − 1, i + 1)bk)

+ · · · + ak(bi−k+2 + e(k + 1, i + 1)b2 + e(k + 2, i + 1)b3

+ · · · + e(k + (k − 1), i + 1)bk)

=
k∑

l=1

al

(
bi−l+2 +

l∑
s=2

e(k + s − 1, i + 1)bk−l+s

)
.
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Hence the result follows (making the necessary adjustments in the final statement
for the coefficient of yi−1 rather than that of yi as determined above).

In order to write the elements a1+a2y+a3y
2+ · · ·+akyk−1 of A[x]/H as matrices,

each yi−1 will be replaced by a k × k matrix Ei, i = 1, 2, 3, . . . , k. These matrices
will be described by using the row matrices er defined below. We do not distinguish
between 1 × k row matrices and k-dimensional vectors from Ak = A ⊕ A ⊕ · · · ⊕ A
and use whatever is more convenient in a particular situation. For each r ≥ 1, let

er :=
[
e(r, 1) e(r, 2) · · · e(r, k)

]
.

Then, for example,

e1 = [1 0 0 · · · 0], e2 = [0 1 0 · · · 0], . . . , ek = [0 0 · · · 0 1],

ek+1 = [p0 p1 p2 · · · pk−1]

and

ek+2 = [p0pk−1 p0 + p1pk−1 p0 + p2pk−1 · · · p0 + pk−1pk−1].

Sometimes ek+1 is denoted by p. At times we will also need the k × 1 column
vectors

c(r, j) :=

⎡
⎢⎢⎢⎣

e(r, j)
e(r + 1, j)

...
e(r + k − 1, j)

⎤
⎥⎥⎥⎦ for r ≥ 1 and 1 ≤ j ≤ k.

For r ≥ 1, let Er be the k × k matrix with ith row er+i−1 (or jth column c(r, j)).
This means

Er =

⎡
⎢⎢⎢⎣

er

er+1
...

er+k−1

⎤
⎥⎥⎥⎦

=

⎡
⎢⎢⎢⎣

e(r, 1) e(r, 2) . . . e(r, k)
e(r + 1, 1) e(r + 1, 2) . . . e(r + 1, k)

...
...

. . .
...

e(r + k − 1, 1) e(r + k − 1, 2) . . . e(r + k − 1, k)

⎤
⎥⎥⎥⎦

=
[
c(r, 1) c(r, 2) · · · c(r, k)

]
,

where the (i, j)th entry is given by e(r + i−1, j). In particular, E1 = Ik, the k ×k
identity matrix and

E2 =

⎡
⎢⎢⎢⎢⎢⎣

0 1 0 . . . 0
0 0 1 . . . 0
...

...
...

. . .
...

0 0 0 . . . 1
p0 p1 p2 . . . pk−1

⎤
⎥⎥⎥⎥⎥⎦

is the companion matrix of the polynomial h(x) = xk − pk−1x
k−1 −· · ·− p1x− p0.

This matrix has been around for a long time; amongst others it has been shown
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that the Cayley–Hamilton theorem is valid and so h(x) = char(E2) = det(xIk −
E2) where char denotes the characteristic polynomial of E2 and det denotes the
determinant. Moreover, h(x) is the minimal polynomial of E2. The entries of the
matrix Er = [e(r + i − 1, j)]k×k satisfy the recursion

e(r+ i−1, j) = e(r+ i−2, j −1)+pj−1e(r+ i−2, k) for all i, j = 1, 2, 3, . . . , k.

This recursion can also be expressed in terms of the rows and columns. Let
σ : Ak→Ak denote the shift function σ([a1 a2 · · · ak]) := [0 a1 a2 · · · ak−1].
For example, σ(er) = er+1 for r = 1, 2, 3, . . . , k − 1 and σ(ek) = 0. Note that σ
is an A-module homomorphism (both left and right) and for any r ≥ 1, er+1 =
σ(er)+ e(r, k)p where p denotes the row vector p := ek+1 = [p0 p1 p2 · · · pk−1].
Moreover,

er+1 =
k∑

l=1

e(r + 1, l)el

=
k∑

l=1

(e(r, l − 1) + pl−1e(r, k))el

=
k∑

l=1

e(r, l − 1)el + e(r, k)p

and it follows that σ(er) =
∑k

l=1 e(r, l − 1)el. In terms of the columns, it can be
shown that c(r, j) = c(r − 1, j − 1) + pj−1c(r − 1, k) for r ≥ 2 and 1 ≤ j ≤ k. The
products of the matrices Er are described in:

Property 4. For any r, s ≥ 1, ErEs = Er+s−1. In particular, this means ErEs =
EsEr and Ei

2 = Ei+1 for all i = 1, 2, 3, . . . .

For r = 1 or s = 1, the statement is clearly true; suppose thus r ≥ 2 and proceed
by induction on s. For s = 2, ErE2 = [aij ], say, where aij = e(r + i − 1) • c(2, j)t.
Here • denotes the dot product and (·)t denotes the transpose. Thus

aij =
k∑

l=1

e(r + i − 1, l)e(2 + l − 1, j)

= e(r + i − 1, j − 1) + pj−1e(r + i − 1, k)

= e(r + i, j)

= e(r + 1 + i − 1, j)

since 1 ≤ l ≤ k, 1 ≤ j ≤ k and e(l + 1, j) = 0 unless l + 1 = j or l = k. But this is
just the (i, j)th entry of Er+1 which shows ErE2 = Er+1 for all r ≥ 2. Suppose
the result holds for all r ≥ 2 and some s ≥ 2. Then ErEs+1 = Er(EsE2) =
(ErEs)E2 = (Er+s−1)E2 = E(r+s−1)+1 = E(r+(s+1))−1 as required.

Our next objective is to show that the matrices Er can be expressed as a linear
combination of E1, E2, . . . , Ek and we start with:
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Property 5.

Ek+1 =
k∑

l=1

pl−1El.

Firstly, using induction on i, it can be shown that

e(k + i, j) =
i∑

l=1

e(k + 1, j − i + l)e(k + l − 1, k)

for 1 ≤ i ≤ k and i ≤ j ≤ k. Secondly, from the first part
k∑

l=1

e(k + 1, l)e(i + l − 1, k) =
k∑

l=k−i+1

e(k + 1, l)e(i + l − 1, k)

=
i∑

l=1

e(k + 1, k − i + l)e(k − 1 + l − 1, k)

= e(k + i, k)

since e(i+ l−1, k) = 0 for i+ l−1 ≤ k−1. We now show that Ek+1 =
∑k

l=1 e(k+
1, l)El by comparing the rows of the two matrices. The first row of

∑k
l=1 e(k +

1, l)El is

e(k + 1, 1)e1 + e(k + 1, 2)e2 + · · · + e(k + 1, k)ek

=
[
e(k + 1, 1) e(k + 1, 2) · · · e(k + 1, k)

]
which is also the first row of Ek+1. Let 1 ≤ i < k and suppose the ith row of Ek+1

coincides with the ith row of
∑k

l=1 e(k + 1, l)El, that is

ek+i = e(k + 1, 1)ei + e(k + 1, 2)ei+1 + · · · + e(k + 1, k)ei+k−1.

The (i + 1)th row of Ek+1 is ek+i+1 = σ(ek+i) + e(k + i, k)p. On the other hand,
the (i + 1)th row of

∑k
l=1 e(k + 1, l)El is:

e(k + 1, 1)ei+1 + e(k + 1, 2)ei+2 + · · · + e(k + 1, k − i)ei+(k−i)

+ e(k + 1, k − i + 1)ei+(k−i)+1 + · · · + e(k + 1, k)ek+i

= e(k + 1, 1)(σ(ei) + e(i, k)p) + e(k + 1, 2)(σ(ei+1) + e(i + 1, k)p) + · · ·
+ e(k + 1, k − i)(σ(ek−1) + e(k − 1, k)p) + e(k + 1, k − i + 1)

× (σ(ek) + e(k, k)p) + · · · + e(k + 1, k)(σ(ek+i−1) + e(k + i − 1, k)p)

= σ(e(k + 1, 1)ei + e(k + 1, 2)ei+1 + · · · + e(k + 1, k − i)ek−1

+ e(k + 1, k − i + 1)ek + · · · + e(k + 1, k)ek+i−1) + (e(k + 1, 1)e(i, k)

+ e(k + 1, 2)e(i + 1, k) + · · · + e(k + 1, k − i)e(k − 1, k)

+ e(k + 1, k − i + 1)e(k, k) + · · · + e(k + 1, k)e(k + i − 1, k))p

= σ(ek+i) +
( k∑

l=1

e(k + 1, l)e(i + l − 1, k)
)

p

= σ(ek+i) + e(k + i, k)p
= ek+i+1
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as required.

Property 6. For any r ≥ 1, Er =
∑k

l=1 e(r, l)El =
∑k

l=1 e(r, l)El−1
2 .

The first equality can be verified by using (5) above and induction on r and the
second equality follows from (4).

Let Mk(A) be the ring of all k × k matrices over A and let Mk(A, h) := {a1E1 +
a2E2 + · · · + akEk | ai ∈ A}. In view of properties (4) and (5) above, Mk(A, h)
is a subring of Mk(A). If we define E0

2 := E1 (which is just Ik) and recall that
Ei

2 = Ei+1, we can write Mk(A, h) = {a1E
0
2 + a2E2 + a3E

2
2 + · · · + akEk−1

2 |
ai ∈ A} and think of Mk(A, h) as the subring of Mk(A) generated by {E2} ∪
{aE1 | a ∈ A}. This is sometimes written as A[E2] = {f(E2) | f(x) ∈ A[x]}.
Even though Mk(A) is not commutative, Mk(A, h) is commutative. The powers of
E2 are reduced to linear combinations of E1, E2, . . . , Ek using (4) and (5) above.
We want to determine the product of two elements in Mk(A, h) explicitly. Let∑k

i=1 aiEi,
∑k

i=1 biEi ∈ Mk(A, h). For 1 ≤ r ≤ k the coefficient of Er in the
product (

∑k
i=1 aiEi)(

∑k
i=1 biEi) is given by:

a1br + a2(br−1 + coefficient of Er in bkEk+1)

+ a3(br−2 + coefficient of Er in (bk−1Ek+1 + bkEk+2)) + · · ·
+ al(br−l+1 + coefficient of Er

in (bk−l+2Ek+1 + bk−l+3Ek+2 + · · · + bkEk+l−1))

+ · · · + ak(br−k+1 + coefficient of Er

in (b2Ek+1 + b3Ek+2 + · · · + bkEk+k−1))

=
k∑

l=1

al(br−l+1 +
l∑

s=2

bk−l+se(k + s − 1, r)).

Thus( k∑
i=1

aiEi

)( k∑
i=1

biEi

)
=

k∑
r=1

( k∑
l=1

al

(
br−l+1 +

l∑
s=2

bk−l+se(k + s − 1, r)
))

Er.

From the preceding, we thus have

Theorem 1. For the unital commutative ring A and h(x) := xk − pk−1x
k−1 −

· · · − p1x − p0 ∈ A[x], the quotient ring

A[x]/H =
{

a1 + a2y + a3y
2 + · · · + akyk−1

∣∣∣∣ ai ∈ A, yk =
k−1∑
i=0

piy
i

}

is isomorphic to Mk(A, h).

The ring A has the canonical embedding into Mk(A, h). This ring of matrices con-
tains a zero for h(x) regarded as a polynomial over Mk(A, h), namely its companion
matrix E2. Indeed, h(E2) = Ek

2 −∑k
l=1 pl−1E

l−1
2 = Ek+1−∑k

l=1 pl−1E
l−1
2 = 0 (by

(5)). Moreover, any zero for h(x) which is already present in A remains a zero for
h(x) in Mk(A, h). By iterating this process, one can obtain as many different zeros
for h(x) in a suitable matrix extension of A as is desired (see the examples below).
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One of the main advantages of working with matrices from Mk(A, h) rather than
formal sums a1 + a2y + a3y

2 + · · · + akyk−1, is that no reductions are necessary
when calculating products. The price to pay for this is that the elements of the
extension ring containing the zeros for the polynomial are k × k matrices rather
than just formal sums or k-dimensional vectors. The examples below include many
of the well-known special matrix rings.

Examples

(a) Let h(x) = x2 + 1 ∈ R[x]. Then

M2(R, h) =

{[
a b

−b a

] ∣∣∣∣∣ a, b ∈ R

}
∼= C,

where R and C denote the real and complex numbers respectively. The polynomial
h(x) has two zeros in M2(R, h), namely

E2 =
[

0 1
−1 0

]
and − E2 =

[
0 −1
1 0

]
.

Let C1 := M2(R, h). Repeating this procedure, h(x) has at least four zeros in
C2 := M2(C1, h) (⊆ M4(R)), namely

⎡
⎢⎢⎣

0 1 0 0
−1 0 0 0
0 0 0 1
0 0 −1 0

⎤
⎥⎥⎦ and

⎡
⎢⎢⎣

0 −1 0 0
1 0 0 0
0 0 0 −1
0 0 1 0

⎤
⎥⎥⎦

(the embeddings of E2 = [ 0 1−1 0 ] and −E2 = [ 0 −1
1 0 ] into M2(C1, h)) as well as

⎡
⎢⎢⎣

0 0 1 0
0 0 0 1

−1 0 0 0
0 −1 0 0

⎤
⎥⎥⎦ and

⎡
⎢⎢⎣

0 0 −1 0
0 0 0 −1
1 0 0 0
0 1 0 0

⎤
⎥⎥⎦

(the new E2 and −E2 in M2(C1, h)). Then C3 := M2(C2, h) (⊆ M23(R)) will
have at least six zeros for h(x) regarded as a polynomial over C3. In general,
Cn+1 := M2(Cn, h) will have at least 2(n + 1) zeros for h(x).

The general form of the polynomial above is h(x) = xk + 1 ∈ R[x] which leads to
the k × k skew-circulant matrix ring

Mk(R, h) =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

⎡
⎢⎢⎢⎣

a1 a2 . . . ak

−ak a1 . . . ak−1
...

...
. . .

...
−a2 −a3 . . . a1

⎤
⎥⎥⎥⎦
∣∣∣∣∣ ai ∈ R

⎫⎪⎪⎪⎬
⎪⎪⎪⎭

.
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(b) Let h(x) = xk − 1 ∈ R[x]. Then

Mk(R, h) =

⎧⎪⎪⎪⎨
⎪⎪⎪⎩

⎡
⎢⎢⎢⎣

a1 a2 . . . ak

ak a1 . . . ak−1
...

...
. . .

...
a2 a3 . . . a1

⎤
⎥⎥⎥⎦
∣∣∣∣∣ ai ∈ R

⎫⎪⎪⎪⎬
⎪⎪⎪⎭

is the k × k circulant matrix.

(c) Let h(x) = xk ∈ R[x]. Then

Mk(R, h) =

⎧⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎩

⎡
⎢⎢⎢⎢⎢⎣

a1 a2 a3 . . . ak

0 a1 a2 . . . ak−1
0 0 a1 . . . ak−2
...

...
...

. . .
...

0 0 0 . . . a1

⎤
⎥⎥⎥⎥⎥⎦
∣∣∣∣∣ ai ∈ R

⎫⎪⎪⎪⎪⎪⎬
⎪⎪⎪⎪⎪⎭

.

(d) Let h(x) = x2 + x + 1 ∈ Z2[x]. Then

M3(Z2, h) =

{[
a b
b a + b

] ∣∣∣∣∣ a, b ∈ Z2

}

is the well-known four-element field.

We conclude with a few remarks to highlight the role of results from linear algebra
in the properties of the ring Mk(A, h).

Property 7. For any given h(x) = xk − pk−1x
k−1 − · · · − p1x − p0 ∈ A[x] of degree

k and r ≥ 1,

det(Er) =

{
pr−1
0 if k is odd,

(−1)r−1pr−1
0 if k is even.

Once again, an induction on r provides justification for this statement. If p0 is a
unit, then E−1

2 exists and

E−1
2 =

⎡
⎢⎢⎢⎢⎢⎢⎣

−p1

p0

−p2

p0
· · · −pk−1

p0

1
p0

1 0 . . . 0 0
0 1 . . . 0 0
...

...
. . .

...
...

0 0 . . . 1 0

⎤
⎥⎥⎥⎥⎥⎥⎦

∈ Mk(A, h).

Note that by (4) above, E−1
i+1 = (E−1

2 )i.

Property 8. As mentioned earlier, the Cayley–Hamilton theorem is valid which
means for h(x) ∈ A[x] we have h(x) = char(E2) = det(xIk − E2) and h(E2) = 0.

Property 9. For M ∈ Mk(A, h), M will be a unit (i.e. it is invertible) if and only
if det(M) is a unit of A. In such a case, M−1 = g(M) for some g(x) ∈ A[x]
(cf. Corollary 7.25 of Brown [1]) which means M−1 ∈ Mk(A, h). We conclude
by describing det(M) for M ∈ Mk(A, h) where A is an integral domain. Sup-
pose h(x) = xk − pk−1x

k−1 − · · · − p1x − p0 ∈ A[x] has a factorisation h(x) =
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(x − ω1)(x − ω2) . . . (x − ωk) for some ωi ∈ A. Suppose M =
∑k

i=1 aiE
i−1
2 . Then

f(x) := a1 + a2x + · · · + akxk−1 ∈ A[x] and f(E2) = M . We show det(M) =
f(ω1)f(ω2) . . . f(ωk). Indeed, using Theorems 8.54 and 8.50 of Brown [1], it fol-
lows that det(M) = R(h, f) = f(ω1)f(ω2) . . . f(ωk) where R(h, f) denotes the
resultant of h(x) and f(x).

A special case worth mentioning is the following. For each i ≥ 0, let

W (i) :=

⎡
⎢⎢⎢⎢⎢⎣

ωi
1 ωi

2 . . . ωi
k

ωi+1
1 ωi+1

2 . . . ωi+1
k

ωi+2
1 ωi+2

2 . . . ωi+2
k

...
...

. . .
...

ωi+k−1
1 ωi+k−1

2 . . . ωi+k−1
k

⎤
⎥⎥⎥⎥⎥⎦ .

Let D(a1, a2, . . . , ak) be the k×k diagonal matrix with ai in position (i, i). For any
j ≥ 0, W (j + 1) = W (j)D(ω1, ω2, . . . , ωk) and so W (j) = W (0)D(ωj

1, ω
j
2, . . . , ω

j
k).

Recall that

W (0) =

⎡
⎢⎢⎢⎢⎢⎣

1 1 . . . 1
ω1 ω2 . . . ωk

ω2
1 ω2

2 . . . ω2
k

...
...

. . .
...

ωk−1
1 ωk−1

2 . . . ωk−1
k

⎤
⎥⎥⎥⎥⎥⎦

is the well-known Vandermonde matrix with det(W (0)) =
∏

i>j(ωi − ωj). Since

h(ωi) = 0, ωk
i =

∑k
j=1 pj−1ω

j−1 and so E2W (0) = W (1). Hence Ej
2W (0) =

W (j) = W (0)D(ωj
1, ω

j
2, . . . , ω

j
k) for any j ≥ 0. Then

MW (0) = W (0)D(f(ω1), f(ω2), . . . , f(ωk)).

If det(W (0)) is a unit, then

(W (0))−1MW (0) = D(f(ω1), f(ω2), . . . , f(ωk)).

M has eigenvalues f(ω1), f(ω2), . . . , f(ωk) with corresponding eigenvectors
(1, ω1, ω

2
1 , . . . , ωk−1

1 ), (1, ω2, ω
2
2 , . . . , ωk−1

2 ), . . . , (1, ωk, ω2
k, . . . , ωk−1

k ) respectively.
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A different look at Albrecht and White’s path
counting in grids

James A. Sellers∗

Abstract

In a recent note in this Gazette, A.R. Albrecht and K. White considered a
problem of counting the total number of paths from a cell in row 1 to a cell
in row m of a m × n grid of cells with restrictions on the moves that are
permissible from cell to cell. Albrecht and White determined a triple sum
formula for Pm,n, the number of all such paths. In this brief note, we revisit
their problem and utilise generating functions in a natural way to prove an
alternative formula — namely, for all m, n ≥ 1,

Pm,n =
m∑

r=1

(
m + 1 + n − r

n − r

)(
m − 1
r − 1

)
.

In [1] A.R. Albrecht and K. White considered a problem of counting the total
number of paths from a cell in row 1 to a cell in row m of a m × n grid of cells
with restrictions on the moves that are permissible from cell to cell. In particular,
they allowed moves from cell (i, j) to (i, j + 1), (i + 1, j), or (i + 1, j + 1). These
correspond to vertical, horizontal, and diagonal moves in the path. An example of
such a path is shown in the figure (where we have retained Albrecht and White’s
notation).

1 . . . n

1

m

...

Letting Pm,n denote the number of all such paths, Albrecht and White proved a
number of facts about Pm,n including the following:

• The function Pm,n satisfies the recurrence

Pm,n = 2Pm,n−1 − Pm,n−2 + Pm−1,n − Pm−1,n−2 m ≥ 2, n ≥ 3, (1)
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where

P1,n =
n(n + 1)

2
, Pm,1 = 1, Pm,2 = 2m + 1, m ≥ 2.

• For all m, n ≥ 1,

Pm,n =
n∑

p=1

n−p∑
i=0

(m−1)+(n−p−i)∑
j=max{m−1,n−p−i}

(2)

j!
(j − (n − p − i))! (j − (m − 1))!((m − 1) + (n − p − i) − j)!

. (3)

Our goal in this note is to prove alternatives for (1) and (2) which follow naturally
from the construction of the paths.

We will use two important mathematical facts. First, the binomial theorem states
that, for any n ≥ 0,

(x + 1)n =
n∑

j=0

(
n

j

)
xj . (4)

We will also use the fact that, for any n ≥ 1,

1
(1 − x)n

=
∞∑

j=0

(
n − 1 + j

j

)
xj . (5)

Identities (4) and (5) can be found in a standard combinatorics text such as [2].

From Table 1 in [1], it appears that Pm,n satisfies the following (for any n ≥ 1):

P1,n = n(n + 1)/2

and

Pm,n = Pm−1,n + 2
n−1∑
j=1

Pm−1,j (6)

for m ≥ 2.

The initial condition P1,n = n(n + 1)/2 is clear. Next, consider the following con-
structive way to see the recurrence (6). At the end of each path counted by Pm−1,n

attach one vertical step. These paths will then be counted by Pm,n. For any path
counted by Pm−1,j with j < n, complete one of the following two constructions:

• attach one vertical step followed by n − j horizontal steps to the end of the
original path, or

• attach one diagonal step followed by n − j − 1 horizontal steps to the end of
the original path.

This construction yields (6).

Now let Gm(x) =
∑∞

n=1 Pm,nxn be the generating function of Pm,n for a fixed
m ≥ 1. Then (6) can be translated into the language of generating functions as

Gm(x) =
x(1 + x)m−1

(1 − x)m+2 (7)
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for all m ≥ 1. Thanks to (4), (5) and (7), we know that

Gm(x) =
∞∑

n=1

Pm,nxn

=
x(1 + x)m−1

(1 − x)m+2

= x

((
m − 1

0

)
+
(

m − 1
1

)
x +

(
m − 1

2

)
x2 + · · · +

(
m − 1
m − 1

)
xm−1

)

×
((

m + 1 + 0
0

)
+
(

m + 1 + 1
1

)
x +

(
m + 1 + 2

2

)
x2 + · · ·

)
.

Reading off the coefficient of xn in this expansion yields the following formula for
Pm,n for all m, n ≥ 1:

Pm,n =
m∑

r=1

(
m + 1 + n − r

n − r

)(
m − 1
r − 1

)
(8)

Equation (8) is our alternative to (2).
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Comment on ‘Counting paths in a grid’

Michael D. Hirschhorn∗

Abstract

In a recent note in the Gazette, Albrecht and White consider Pm,n, the num-
ber of paths from a cell in row 1 to a cell in row m of an m×n grid of cells. I
obtain a simpler recurrence and a simpler closed formula for Pm,n, and give
an asymptotic formula in the case m = n as m → ∞.

This is a comment on the article ‘Counting paths in a grid’ by A.R. Albrecht and
K. White [1]. Let rm,n for all m, n ≥ 1 be the number of paths a chess-king can
take from (1, 1) to (m, n), moving up, right, or diagonally up and right. The rm,n

form the array

n
1 2 3 4 5 . . .

m 1 1 1 1 1 1
2 1 3 5 7 9
3 1 5 13 25 41
4 1 7 25 63 129
5 1 9 41 129 321
...

If we add the columns, we obtain the am,n, where am,n is the number of paths
from (1, 1) to (m, q) for some q with 1 ≤ q ≤ n. The am,n form the array

n
1 2 3 4 5 . . .

m 1 1 2 3 4 5
2 1 4 9 16 25
3 1 6 19 44 85
4 1 8 33 96 225
5 1 10 51 180 501
...

If again we add the columns, we obtain the Pm,n, where Pm,n is the number of
paths from (1, p) to (m, q) for some p, q with 1 ≤ p ≤ q ≤ n. The Pm,n form the

Received 21 April 2008; accepted for publication 27 January 2009.
∗School of Mathematics, University of New South Wales, UNSW Sydney 2036.
E-mail: m.hirschhorn@unsw.edu.au
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array
n
1 2 3 4 5 . . .

m 1 1 3 6 10 15
2 1 5 14 30 55
3 1 7 26 70 155
4 1 9 42 138 363
5 1 11 62 242 743
...

The rm,n, the am,n and the Pm,n all satisfy the recurrence

xm,n = xm,n−1 + xm−1,n + xm−1,n−1.

The generating functions are∑
m,n≥1

rm,nxmzn =
xz

1 − x − z − xz
,

∑
m,n≥1

am,nxmzn =
xz

(1 − z)(1 − x − z − xz)
,

∑
m,n≥1

Pm,nxmzn =
xz

(1 − z)2(1 − x − z − xz)
.

If we write

1 − x − z − xz = (1 − x)(1 − z)
(

1 − 2xz

(1 − x)(1 − z)

)
,

we find that

rm,n =
∑
k≥0

2k

(
m − 1

k

)(
n − 1

k

)
,

am,n =
∑
k≥0

2k

(
m − 1

k

)(
n

k + 1

)
,

Pm,n =
∑
k≥0

2k

(
m − 1

k

)(
n + 1
k + 2

)
.

This last formula gives a quick way of calculating Pm,n.

From these formulas, I can prove that

Pm,m < 1
2rm+1,m+1 and Pm,m/rm+1,m+1 → 1

2 as m → ∞,

and so (see [2])

Pm,m ∼ 1√
16π

√
2m

(
√

2 + 1)2m+1 as m → ∞.

We know that

Pm,m

/{
1√

16π
√

2m
(
√

2 + 1)2m+1
}

→ 1 as m → ∞.
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We can examine the quantity

q = 1 − Pm,m

/{
1√

16π
√

2m
(
√

2 + 1)2m+1
}

.

By choosing values of m up to 108 and using MAPLE to 40 digits, I find that mq
seems to approach a limit as m → ∞, and that limit is c1 ≈ 0.824524. If that is
indeed the case, then

Pm,m ∼ 1√
16π

√
2m

(
√

2 + 1)2m+1
(
1 − c1

m
+ · · ·

)
as m → ∞.
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A correspondence note on Myerson’s
‘Irrationality via well-ordering’

Scott Duke Kominers∗

I thoroughly enjoyed Myerson’s article [2] on methods of proving irrationality via
the well-ordering principle. In this note, I point out a second method by which the
well-ordering principle may be used to prove Myerson’s Theorem 2. This approach
is a generalisation of MacHale’s recent proof [1] that

√
2 is irrational.

Theorem 1. For m ∈ N,
√

m is irrational if it is not an integer.

Proof. First, we prove the result for squarefree m. We consider the set

{a + b | a, b ∈ N, a2 = mb2}.

By the well-ordering principle for N, this set has a minimal element a0 + b0. If
m is squarefree, the condition a2

0 = mb2
0 guarantees that m divides a0. Thus,

a0 = m� for some � ∈ N. But then, m2�2 = a2
0 = mb2

0, from which it follows that
m divides b0. Writing b0 = mr, we have m3r2 = m2�2. It follows that mr2 = �2.
As a0 + b0 = m(� + r), this is a contradiction to the minimality of a0 + b0.

Now, if m is not squarefree, we may write m = m2
1m0 for m0 squarefree. We have√

m0 irrational by the earlier argument, so
√

m =
√

m2
1m0 = m1

√
m0 is irrational,

as well.
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Figuring Sport

Graeme Cohen and Neville de Mestre
UTS, 2007, ISBN 978-0-7331-0023-9

There can be no better way to begin this review than by quoting a paragraph from
the Foreword in this book given by legendary athlete Ron Clarke MBE:

Figuring Sport by Graeme Cohen and Neville de Mestre brings many of the
former mysteries into light of contemporary knowledge through both text
and equations, ensuring the learning process suits both verbal and analytical
learners. And most of all, it’s a very interesting read.

I found Figuring Sport to be a friendly monograph which serves as a window to
mathematics in sports and clearly demonstrates that it is possible for a mono-
graph to be both popularly written and easily understandable with minimal prior
knowledge of the subject.

This brief monograph is intended for suitably well-prepared high-school mathemat-
ics students, and others with an elementary background in differential calculus and
probability theory. There are 170 pages of basic text of seven chapters including
exercises, projects and references at the end of each chapter. There is a decent
smattering of exercises throughout which are at an appropriate level. There are
no solutions provided, which can sometimes be a drag for students wanting some
positive reinforcement.

Chapter 1 deals with tennis and other racquet sports like squash and badminton.
The primary objective here is to identify the winning chances in these sports using
elementary probability theory.

Chapter 2 analyses the various facts and figures of weightlifting, golf, speed records
and darts. Initially, a simple linear model is proposed to compare the performance
of winners in several classes of an event. In the case of weightlifting, the authors
conclude that the linear model is not suitable as it is not based on physical theory.
The authors then propose two other models, namely a power law model and the Siff
model, and then compare these three models to derive some important conclusions.
Also discussed are the mathematical aspects of golf, speed records and darts. Most
of the material in this chapter has been published earlier by the authors in Sports
Engineering in 2002.

The mathematics of cricket is discussed in Chapter 3. Using projectile theory in
conjunction with the effect of drag, the authors show how best to hit a ball in the
air beyond the boundary and score a six. The chapter also describes how individual
bowlers’ strike rates may be used to rate a team’s bowling attack. Also included is
the story of the controversial run-out of England’s famous cricketer Colin Cowdrey
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and the mathematical analysis of this incident by Marice Brearley (at that time
a senior staff member of the Department of Mathematics at the University of
Adelaide) using actual photographs. I found this chapter quite interesting to
read. However, one important aspect of bowling is missing in this chapter, that is,
the type of spin bowling called ‘Doosra’ of the great Sri Lankan bowler Muttiah
Muralitharan. This has been the subject of significant biomechanical analysis of
spin bowling technique.

Chapter 4 deals with field events and in
particular, the shot-put, long jump and high
jump, and involves aspects of the theory
of projectile motion. Knowledge of a first
course on differential calculus and basic
trigonometry is required to understand the
presentation in this chapter. The sensa-
tional long jump and high jump records in
the Mexico City Olympic games in 1968
by Bob Beamon and Richard Fosbury of
the USA are also explained with sufficient
reasonings although some questions still
remain unanswered!

Chapter 5 discusses some aspects of
snooker, billiards and pool ball whereas
Chapter 6 is more focused on the organ-
isation of sport than playing the sport.
Tournament design and the right selection
of the position for a player are also discussed
using elementary graph theory and operations research at first-year undergraduate
level.

The last chapter deals with four distinct sports, namely bowling, cycling, rowing
and football. From a biomechanical point of view, it is indeed an interesting and
useful chapter.

Overall I found this book a neat and minimalist treatment, strongly based on
elementary knowledge of algebra, calculus, geometry and probability theory. The
style is friendly. As an applied mathematician myself with interest in biomechanics
and biomedical engineering I did not expect to learn a great deal from such pop-
ularisation, but was pleasantly surprised to have my expectations dashed. There
are many gems to be found in this book that I have not seen elsewhere, and we
owe a great deal to the formidable erudition of the two authors. It was a great
pleasure to read this book by two of Australia’s distinguished mathematicians.

I strongly recommend the inclusion of this book in the personal library of those
who love sports and want to know more about the science behind sports.

Jagannath Mazumdar
Center for Biomedical Engineering, School of Electrical and Electronic Engineering and School of
Mathematical Science, The University of Adelaide. E-mail: jagan.mazumdar@adelaide.edu.au

mailto: jagan.mazumdar@adelaide.edu.au
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A History of Abstract Algebra

Israel Kleiner
Birkhäuser Verlag, 2007, ISBN-13: 978-0-8176-4684-4

This is a wonderful little book! If only it had existed when I taught ring theory
and the history of algebra to my honours classes, or linear algebra, group theory
and Galois theory to undergraduates, or better still, when I first studied abstract
modern algebra myself.

From my first introduction to modern algebra I took to it like a duck to water. But
some six or so years later the dream started to sour somewhat for me and I turned
towards the history of mathematics and specifically the history of algebra. My
main motivation for this was that, with the exception of Galois theory, abstract
algebra seemed to exist in a vacuum: it provided a range of definitions, structure
theorems and techniques, but to what end? I felt as if I had a range of answers,
but to what questions? From what perspective could I say that some theorem
was important while another was trivial? I still remember being at a group theory
conference in the 1960s where someone was proving a range of isomorphism and
other theorems for some sort of left (I think) generalisation of a semigroup The
results struck me as pointless and I was delighted to hear Graeme Higman, from
the audience, ask sarcastically, ‘Do I suppose that the next thing to do is to prove
the same results for the right?’ I found that Higman, at least, had a perspec-
tive from which to assess these results so there must be, somewhere, a range of
questions to which all this algebra provided some sort of answers. So I started
reading history of mathematics, an interest which became easier to pursue when
the Archive for the History of Exact Sciences and, later, Historia Mathematica
started to be published.

Kleiners’s History, while not quite comprehensive, covers the main trends up to
about 1930, a little earlier in the case of group theory. This takes it beyond the
span of historical compendia such as those by Kline [1], Grattan-Guiness [2] or
Katz [3] and even beyond Novy [4]. At various times, while reading Kleiner, I
would think, ‘Ah, but he hasn’t thought of (whatever) angle’, and then, a few
pages further on, that very angle would often surface. At 170 pages the book is
quite concise: no wading through large amounts of text to find what you want.

The book is geared to the practicing mathematician and teacher of mathematics
rather than to the specialist historian. Its references are to secondary, rather than
to primary sources. But a specialist historian can easily quarry the secondary
sources provided to get to a deeper level.

A History of Abstract Algebra shows its origins as a series of separately published
articles. While this leads to a certain amount of repetition (not much, given the
brevity of the book) it facilitates the reading of single chapters. But it results in
the links between modern and classical algebra not being drawn as clearly as they
might have been. Its style, while concise, is not particularly engaging. At times its
terseness leads to minor inaccuracies, for example in relation to Lagrange’s work
on resolvents (p. 19).
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One can quibble with a few other bits, such as ‘. . . to the Pythagoreans the side of a
square of area 2 was nonexistent . . . ’ (p. 7), referring to the unknown in equations
as ‘variables’ (p. 8) or to Viète’s insistence on homogeneity as a ‘shortcoming’
(p. 9), the absence of any discussion of the relevance of coordinate geometry in
relation to Descartes’ algebra, and the intuitive guess that every polynomial of
odd degree has a root.

Let us now look at the contents a bit more closely. The book starts with a very
abbreviated history of classical algebra from Babylon to Braunschweig (Gauss’s
birthplace), followed by one chapter on each of group theory, ring theory, field
theory and linear algebra, then one on the pivotal role of Emmy Noether, a dis-
cursive chapter and a chapter on six major contributors to abstract algebra, again
including Noether. The discursive intermezzo chapter outlines a way in which a
course in abstract algebra can be founded on a series of five historically based
problems.

Before Kleiner’s book there already existed a very comprehensive book on the
history of group theory, namely Wussing’s [5] text, but ring theory has not so far
been very well served, and Kleiner’s contribution is particularly welcome.

Not surprisingly, Kleiner notes early on in his chapter on ring theory that ‘Non-
commutative ring theory began with attempts to extend the complex numbers to
various number systems’ (p. 42). He comments that Hamilton’s invention of the
quaternions was ‘conceptually groundbreaking’ (p. 42) as, indeed it was, since it
involved abandoning the implicit assumption that, in any such extension, mul-
tiplication would need to be commutative. However, Kleiner fails to stress the
simultaneous approach of Weierstrass [6] who, while insisting on commutativity,
was willing to include zero divisors (although not nilpotent elements) into his
‘generalised arithmetic’. He showed that this would necessarily lead to what he
considered a trivial structure, namely a finite direct sum of copies of R and C.
It was this very formulation by Weierstrass that set up the framework for future
structure theory, notably that of Wedderburn.

Kleiner takes us through the conceptual and terminological contributions of Lie,
Dedekind, Cartan, Frobenius, Artin and others to noncommutative ring theory,
and then addresses the roots and development of commutative ring theory up to
the contributions of Noether and Artin.

Chapter 4 deals with field theory, nicely tracing it from Galois theory, algebraic
number theory, algebraic geometry and Galois’ polynomial congruences modulo p.

Chapter 5, on linear algebra, locates the modern study of systems of linear equa-
tions as starting with Leibniz’ determinants and their subsequent systematic study
by Cauchy and others. Most of Kleiner’s treatment in this chapter is fairly stan-
dard.

As mentioned above, this section of the book winds up with a chapter on Emmy
Noether and the advent of abstract algebra. It is hard for us, brought up on
the abstract approach first popularised by van der Waerden’s two volume Modern
Algebra [7] (largely based on Noether’s work), to really appreciate the seismic
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shift that occurred, as a result of Noether’s contributions, in mathematicians’
understanding of what algebra should be about.

All this so far in 102 pages! The remainder of the book is quite different. First there
is a chapter outlining a course for high-school teachers of mathematics, taught by
Kleiner, which presents the major ideas of abstract algebra to the students via
five problems and attempts to solve or otherwise address them over the past half
millenium. Kleiner says that the students did not follow this course with any other
on abstract algebra, but I imagine they had already encountered some abstract
algebra previously in their undergraduate years. The problems include ‘What are
the integer solutions of x2+2 = y3?’ (problem II) and ‘Can we solve x5−6x+3 = 0
by radicals?’ (problem IV), as well as problems on the square root of −1, angle
trisection and multiplying triples. Kleiner’s motivating questions are well chosen.

When teaching ring theory, Galois theory and the like I have long used a ge-
netic approach; that is, one in which I kept the human dimension, particularly
the reformulation of questions, in focus. Consequently, I was fascinated by this
chapter of Kleiner. What rich veins he has tapped into across the whole gamut
of abstract algebra. Pursuing such threads would certainly save abstract algebra
courses from being mere sequences of axiomatic systems with seemingly arbitrary
axioms. On the other hand I think that the huge range of ideas engendered by
Kleiner’s problems would be too bewildering for undergraduate students in a first
course.

After this intermezzo chapter come short biographies of six of the main players
in the development of abstract algebra, namely Cayley, Dedekind, Galois, Gauss,
Hamilton and again Noether, in this lexicographical order. These sections are
nicely written but cover well-trodden ground. However, if you have any interest
in abstract algebra and its beginnings I strongly recommend reading at least the
first 100-odd pages of this book.
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Factorization Unique and Otherwise

Steven H. Weintraub
A.K. Peters Ltd, 2008, ISBN: 978-1-56881-241-0

Factorisation is an ubiquitous theme in mathematics: think of rational and alge-
braic integers, polynomials, matrices, groups, modules and topological spaces. In
spite of its intriguing title, Weintraub’s book deals with only a small part of one
of these. A more accurate title would be ‘Factorization of integers in quadratic
number fields’.

He begins by defining integral domains and quadratic fields in a way suitable for
a student who knows about real and complex numbers but is unfamiliar with
abstract algebra, and then continues in the same vein to describe Euclidean and
unique factorisation domains, introducing the concept of factorisation into irre-
ducible elements. Some mathematical notions, such as induction and congruence
of natural numbers, are needed but their definitions and properties are relegated
to appendices.

By this stage, we are already up to p. 60 of a 250-page book, suggesting that what
we have is a gentle introduction to commutative algebra for undergraduates. But
here, in an abrupt change of style, the author launches into a detailed analysis of
factorisation in the ring of integers of a quadratic number field.

Let D be a square free integer and O(
√

D)
the ring of integers of the quadratic number
field Q[

√
D]. It is known (and stated but not

proved in this book) that O(
√

D) is a unique
factorisation domain for exactly nine values of
D < 0, namely –1, –2, –3, –7, –11, –19, –43,
–67 and –163. It is unknown for which positive
values of D O(

√
D) is a unique factorisation

domain, although vast numbers of examples
are known, and it is conjectured (by Gauss
no less) that there are infinitely many. It is
also known that there are infinitely many D
for which O(

√
D) is not a unique factorisation

domain. Clearly, there is much interesting and
intricate mathematics involved in sorting out
these results.

Weintraub does a commendable job in doing
part of this in an elementary fashion. For
example, he shows that O(

√
D) has unique

factorisation for D = –1, –2, –3, –7, and –11; and fails to have unique factorisation
for D < −7, and D ≡ 1, 2, 3, 6, or 7 (mod 8) as well as D composite and ≡ 5
(mod 8). Similarly, he shows that for positive D, O(

√
D) has unique factorisation

for D = 2, 3, 5, 7, 11, 13, 17, 21 and 29, and fails to have unique factorisation
for D satisfying various divisibility conditions and congruence relations modulo 8.
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This section of the book is followed by a copious list of exercises which involve the
student getting his or her hands dirty finding or confirming many factorisations
and checking whether the factors are irreducible.

There follow two chapters dealing with number theoretic applications of factori-
sations: one on the Gaussian integers including Fermat’s theorem on integers
which can be expressed as the sum of two squares, and the other on the so-called
Pell’s Equation and the more general problem of representing integers by binary
quadratic forms. Once again, the author gets down and dirty with six pages of
tables of solutions of Pell’s equation a2 − b2D = 1 for various values of D. There
is also a lengthy discussion of the useful tool of composition of quadratic forms,
as well as calculation of units in O(

√
D).

The final chapter of 40 pages is an overview of algebraic number theory. Here
the author finds it necessary to abandon the elementary approach used up to this
point. We are now on the more familiar ground of abstract commutative algebra,
algebraic integers, ideal theory, Dedekind domains, and class field theory. With
these tools, the author can return to the quadratic case with detailed investigations
of generators of ideals, class groups and unit groups in O(

√
D). Unfortunately,

here the proofs are far from complete, replete with phrases of the type ‘It is a
theorem that . . . ’ with no reference.

The book concludes with three appendices. Two are of an elementary nature, one
on mathematical induction and the other on congruences and their applications
to Fermat’s Little Theorem, Wilson’s Theorem and Quadratic Reciprocity. The
final appendix contains the details of some of the more complicated proofs that
for various square free integers D, O(

√
D) is a Euclidean domain.

The author suggests two ways in which the book can be used. The first is for a
first course in number theory, in which the first two appendices should be covered
as an integral part of the course. I believe that the book is not suitable for
this purpose. Firstly, a large number of topics and applications normally covered
in such a course are missing, replaced by much information unlikely to interest
beginners, such as extensive tables of class numbers, solutions to Pell’s equations
and so on. Secondly, although many of the basic definitions and theorems are
there, treated in great detail for an audience unfamiliar with abstract and linear
algebra, several which are needed to understand the text are absent, or mentioned
briefly in cavalier style. These include factor rings, Abelian groups and modules,
polynomial rings, homomorphisms, fields of fractions of an integral domain, field
extensions and Galois theory. Thirdly, while several topics considered unimportant
by the author, such as Euclidean norms other than the complex modulus, principal
ideal domains which are not Euclidean and the properties of free Abelian groups,
are mentioned or used without proof, and the author provides no references to
texts which explain them. Finally, while there are over 300 problems suitable for
students, there is no indication of their relative importance for understanding the
text, and no solutions.

A second way suggested by the author to use the book is for an advanced course
in number theory, specialising in the topics covered in the book. Here again I have
grave doubts of its suitability, this time because of the unsatisfactory treatment
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of general algebraic number theory and the lack of references, both within the
text and as a bibliography. The only references in the text are to Number Theory
by Borevich and Shaferevich (for an extensive table of class numbers of quadratic
number fields), and a 1985 Bull. Amer. Math. Soc. review article (for the history
of the class number problem).

It seems to me that Weintraub has written in a lively discursive style on matters
which interest him and should interest other mathematicians. But his book is not
a research monograph and it is unsuitable for his suggested audience.

Phill Schultz
School of Mathematics and Statistics, The University of Western Australia.
E-mail: schultz@maths.uwa.edu.au
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Philip Broadbridge∗

Valediction

In recent times, by promises of support, AMSI has helped to attract several sig-
nificant international congresses to Australia. Members of the Society are en-
couraged to attend the first Congress of the Pacific Rim Mathematical Associ-
ation, to be hosted at the University of New South Wales 6–10 July 2009 and
the 18th World Congress of the International Association for Mathematics and
Computers in Simulation (IMACS, to be held in Cairns 12–17 July 2009, in con-
junction with MODSIM09. See websites http://www.mssanz.org.au/modsim09/
and http://www.primath.org/prima2009/ . The regular conference Frontiers of
Fundamental and Computational Physics will be hosted in Australia for the first
time, at the University of Western Australia 24–26 November 2009. The Interna-
tional Society for Operations Research will host its congress in Australia for the
first time, in 2011. Other notable international congresses held in recent times
include the meeting of the International Union of Theoretical and Applied Me-
chanics, Adelaide, 2008 and the International Conference of General Relativity
and Gravitation, Sydney, 2007.

On 20 November, Minister for Innovation, Industry Science and Research Senator
Kim Carr announced that AMSI was the winner of the 2008 National Innovation
Award for Science Innovation, managed by Fast Thinking Magazine and Open
Universities Australia. Jan Thomas and I attended a presentation dinner on 19
November at Sydney’s Powerhouse Museum. We are grateful to the sponsor Fuji
Xerox.

In his opening remarks, chairman of the judging committee Professor Ron John-
ston of the University of Sydney’s Innovation Centre said that a key component
of innovation was to stimulate new collaborators to work together. AMSI has
done that by forging new multi-institutional teams to work together on a range of
practical problems such as statistical taste perception analysis as a confectionary
marketing tool, mathematical consistency of prudential regulation risk assessment
systems and furniture placement optimisation for architects. CEO of Open Uni-
versities Australia Stuart Hamilton had earlier said that it was not an easy task
to arrange for competing universities to work together. With a membership of 29
universities, CSIRO, ABS and Australian Mathematics Trust, AMSI has been able
to form teams from a large pool of mathematical expertise that is not normally
available from a single source.

∗Australian Mathematical Sciences Institute, The University of Melbourne, VIC 3010.
E-mail: phil@amsi.org.au
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The award was based also on the breadth of AMSI’s influence in education, for
example running a regular successful summer school to improve the education
experience of several national cohorts of honours students, setting up an Access
Grid Room network to support a fledgling program of shared honours courses, and
improving school mathematics materials available in all states. Other speakers at
the Awards Dinner included Greg Combet, Parliamentary Secretary for Defence
Procurement Dr Geoff Garrett, and CEO of CSIRO and ABC Science journalist
Robyn Williams.

I have resigned to take up a continuing position at La Trobe University, begin-
ning as Head of the School of Engineering and Mathematical Sciences. For one
semester, I will be working one day per week at AMSI so a valediction may be
premature. In any case, while I have the opportunity, I wish to thank the Board
and my work colleagues and advisory committees for making my time at AMSI so
rewarding. Thanks to my many colleagues in the mathematical science profession
for supporting AMSI.

I have enjoyed many aspects of my work. I encourage those of you with manage-
ment experience to consider the AMSI director’s position when it is advertised.

Director of AMSI since 2005, Phil Broadbridge was previously a
professor of applied mathematics for 14 years, including a total of
eight years as department chair at University of Wollongong and
at University of Delaware.

His PhD was in mathematical physics (University of Adelaide).
He has an unusually broad range of research interests, including
mathematical physics, applied nonlinear partial differential equa-
tions, hydrology, heat and mass transport and population genet-
ics. He has published two books and 100 refereed papers, including
one with over 150 ISI citations. He is a member of the editorial
boards of four journals and one book series.
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Australian Mathematical Trust

Canberra street named after David Paget

[The editors of the Gazette thank Peter Taylor and the Australian Mathematics
Trust for granting permission to reproduce this article.]

A street in the Canberra suburb of Bruce, a few hundred metres behind the Aus-
tralian Mathematics Trust’s office at the University of Canberra, has been named
after Dr David Paget (1943–1997), who was for several years the Leader of the Aus-
tralian team at the International Mathematical Olympiad, Director of Training of
the Australian Mathematics Olympiad program and Director of the Australian
Mathematical Olympiad Committee for the state of Tasmania.

Behind the signpost can be seen the Canberra Stadium, Australian Institute of
Sport and Black Mountain with the Telstra Tower.

Streets in Bruce are generally named after Australian academics. David was a
Senior Lecturer in Mathematics at the University of Tasmania for many years.

David radically developed the training programme for the Olympiad teams to
essentially the same structure we use to this day.

AustMS

A disturbing set of numbers

President of the AustMS, Nalini Joshi, had an article published in The Australian
on 18 February 2009:
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Mathematics is critical to modern life and it will be essential for formu-
lating a response to the present economic crisis. Yet Australian school
children are coming out of schools not knowing that doing a calculation
with pencil and paper is the way to learn mathematics. . . .

You can read the whole article at
http://www.theaustralian.news.com.au/story/0,25197,25069225-25192,00.html.

CSIRO

CSIRO operations researchers hosted an international meeting of wine logistics
specialists in Melbourne in January. Keynote speaker, Georgia Tech’s (US) Pro-
fessor John Bartholdi discussed how to reduce time from purchase order placement
to receipt of merchandise. Other topics included: planning harvest, winery and
packaging programs; and the future of wine supply chains with changing climate
and consumer preferences. CSIRO’s Adaptive Supply Networks team, led by Dr
Simon Dunstall, uses operations research to simulate and optimise supply chains
in a range of industries. The team recently developed a grape maturity forecasting
system which is being used in Australia and New Zealand to estimate when grapes
will be ready to harvest. More information at
http://www.csiro.au/news/International-supply-chains-for-wine.html.

CSIRO Mathematical and Information Sciences (CMIS) last year produced a bro-
chure of highlights from 2007–2008. The document covers top business and sciences
outcomes, visitors, most cited papers, staff and student numbers, and others. It
can be downloaded as a pdf from
http://www.csiro.au/resources/CMIS-Snapshot-Booklet-2008.html.
The full CSIRO Annual Report can be viewed at
http://www.csiro.au/resources/AnnualReport0708.html.

University of Ballarat

On 1 January 2009, the School of Information Technology and Mathematical Sci-
ences (ITMS) at the University of Ballarat (UB) became the Graduate School of
ITMS. UB will invest $3 million over the next five years to guarantee its success.
This investment will fund a large number of well-paid scholarships for students
from around the world, to come to Ballarat to undertake advanced research in
mathematical sciences and information technology. At a time when computing
and mathematics departments in universities across Australia are shrinking, this
Graduate School is an exciting development.

The University of Ballarat is already one of the biggest players in the international
student market. It is renowned for producing industry-ready graduates and well-
known for its strong collaboration with IBM. UB and IBM have just announced
a $10 million expansion of IBM activities on the UB Technology Park. The new
Graduate School builds on the existing strengths that ITMS has in teaching and
research, by expanding collaboration with universities around the world.

http://www.theaustralian.news.com.au/story/0,25197,25069225-25192,00.html
http://www.csiro.au/news/International-supply-chains-for-wine.html
http://www.csiro.au/resources/CMIS-Snapshot-Booklet-2008.html
http://www.csiro.au/resources/AnnualReport0708.html
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University of Sydney

James Parkinson has taken over from Mary Myerscough as local correspondent for
the Gazette. The Gazette thanks Mary for her time as correspondent.

Victoria University

The School of Computer Science and Mathematics has been subsumed within the
School of Engineering and Science.

Completed PhDs

Curtin University
• Dr Somkid Amornsamankul, Mathematical modelling and numerical simula-

tion of blood flow through stenotic arteries, supervisor: Yong Hong Wu.
• Dr Christina Burt, An optimisation approach to materials handling in surface

mines, supervisor: Lou Caccetta.
• Dr Chun-Min Liu, A study of optimization problems involving stochastic sys-

tems with jumps, supervisors: K.L. Teo and Dr Quan-Xi Shao (from CSIRO).

Edith Cowan University
• Dr Ellen Bandarian, Linear transformation methods for multivariate geosta-

tistical simulation.

La Trobe University, Bundoora
• Sa-aat Niwitpong, Predictive inference for time series, supervisor: Associate

Professor Paul Kabaila.
• Khreshna Syuhada, Prediction intervals for financial time series and their

assessment, supervisors: Associate Professor Paul Kabaila and Dr Luke Pren-
dergast.

• Khageswor Giri, Confidence intervals in regression utilizing prior information,
supervisors: Associate Professor Paul Kabaila and Dr Luke Prendergast.

University of Adelaide
• Dr Jeremy McMahon, Time-dependence in Markovian decision processes, su-

pervisors: Nigel Bean, Michael Rumsewicz.
• Dr Maria Lobo, Boundary element methods for the solution of a class of infil-

tration problems, supervisor: David Clements.
• Dr Tony Scoleri, Fundamental numerical schemes for parameter estimation in

computer vision, supervisors: Michael Murray, Mike Brooks.
• Dr Rongmin Lu, Regularized equivariant Euler classes and Gamma functions,

supervisors: Mathai Varghese, Nicholas Buchdahl.
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University of Queensland
• Dr Sho Nariai, Cross-entropy method in telecommunication systems, principal

advisor: Dirk Kroese.

University of New South Wales
• Dr Stephen Howe, The deprioritised approach to prioritised algorithms, super-

visor: Catherine Greenhill.

University of South Australia
• Dr Barbara Ridley, Mathematical modelling of solar radiation, and other wea-

ther variables, for quality assured weather data sets, supervisor: John Boland.

University of Sydney
• Dr Mike Hay, Discrete Lax pairs, reductions and hierarchies, supervisor: Pro-

fessor Nalini Joshi.
• Dr Kevin Ho Shon, Real estate leases and real options, supervisor: Associate

Professor Peter Buchen.
• Dr Shakti Menon, Bifurcation problems in chaotically stirred reaction-diffu-

sion systems, supervisor: Associate Professor Georg Gottwald.

University of Western Australia
• Dr Ranga Muhandiramge, Maritime manoeuvring optimization: path planning

in minefield threat environments, supervisors: Natashia Boland and Song Wang,

Victoria University
• Dr Robert A. Moore, Computer recognition of musical instruments: an exam-

ination of within class variation, supervisors: P. Cerone (principal) and Neil
Diamond (cosupervisor).

Awards and other achievements

B.H. Neumann Prize

The BH Neumann prize was awarded to Nicole Kleinstreuer from the University
of Canterbury for her talk entitled ‘Modeling autoregulation in the rat kidney’ in
December 2008 in Christchurch.

There were also three honourable mentions: Parinya Sa Ngiamsunthorn, University
of Sydney, who’s talk was entitled ‘An abstract approach to domain perturbation
for parabolic equations’; Michael Pauley, University of Western Australia, who’s
talk was entitled ‘Quadratures for null Lie quadratics in sl(2) and SO(3)’; and
Raymond Vozzo, University of Adelaide, who’s talk was entitled ‘String structures
and characteristic classes for loop group bundles’.
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Swedish prize for former Australian PhD Student

Andreas Axelsson, who graduated from ANU in 2003 with a PhD under the super-
vision of Alan McIntosh, has been awarded the Tage Erlander prize in science and
techology, by the Swedish Royal Academy of Science ‘for his contributions to the
development of the functional calculus in harmonic analysis, which led to the proof
of Lions’ conjecture’. One such prize is awarded each year to a younger Swedish
scientist. It is A$18 000 for research and an additional A$9000 for organising a
symposium or workshop.

For further information, see http://www2.math.su.se/∼andax/.

Macquarie University

On Friday 14 November 2008, the Moyal Medal was awarded to Professor Alan
Carey who gave a lecture entitled ‘Index theory in Mathematics and Physics’.

Monash University

Long-service awards. For 25 years of service: Dr Rosemary Mardling, Ms Linda
Mayer, Dr Michael Page. For 35+ years of service: Dr Tom Hall, Professor J. Mon-
aghan, Dr Andrew Prentice.

University of New South Wales

The School of Mathematics and Statistics is very proud to congratulate Peter
Brown who was awarded the Vice Chancellor’s Award for Teaching Excellence.

Peter does a magnificent job of conveying the beauty of mathematics to a wide
range of students as well as helping and encouraging the School’s staff in learning
and teaching. Peter has been chair of the School’s Learning and Teaching com-
mittee which in 2008, was successful in obtaining a learning and teaching grant
for ‘Out of Class Support for Students in Mathematics and Statistics’. This has
enabled the School to both develop online teaching resources as well as extending
the Student Support Scheme to incorporate more first-year courses. He has also
been deeply involved over many years with the university – high school interface.

Most of us have also attended one or more of Peter’s seminar series on learning
and teaching. These have proven to be invaluable to the staff and his choice of
speakers has helped us understand the requirements that other schools have of
Mathematics.

I think it is also important to mention that Peter’s nomination was pushed by his
students as well as other academics, once again showing his wonderful teaching
talent.

Once again, congratulations to Peter Brown — a very deserving recipient of the
VC Award for Teaching Excellence.

http://www2.math.su.se/~andax/
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Appointments, departures and promotions

ADFA, UNSW Canberra Campus

In December 2008, Associate Professor Geoff Mercer and Dr Steve Barry both
accepted voluntary redundancies. This together with the retirements of Professor
Colin Pask, Dr Wendy Anderson and Ms Barbara Catchpole and the very sad and
untimely passing of Professor Rowland Sammut has reduced Mathematics and
Statistics at UNSW at ADFA to a rather feeble seven staff members.

CSIRO

CSIRO Mathematical and Information Sciences (CMIS) has a new Chief of Di-
vision, Dr Louise Ryan, as of 2 February 2009. Dr Ryan replaces Dr Murray
Cameron who was Chief of CMIS for eight years and is now a Research Fellow
with CSIRO. Louise Ryan will be based in Sydney at CSIRO on the Macquarie
University campus.

Dr Ryan, an Australian who earned her BSc at Macquarie University and PhD at
Harvard, is very eager to play a role in the mathematical and statistical research
community in Australia. Dr Ryan lived in Brisbane and Sydney before heading to
the US, and comes to CSIRO from Harvard University where she was Professor
of Biostatistics. She has a long association with CSIRO, most recently visiting in
July on a Harvard Fellowship. Dr Ryan has a distinguished career in biostatistics.
Her research to date has included studies on arsenic toxicity in drinking water,
the effects of house mice on childhood allergies, and the incidence of hospital
admissions of heart attack patients.

More information about Dr Ryan is available at www.csiro.au/people/Louise.Ryan.
Her email address is louise.ryan@csiro.au and she would love to hear from AustMS
members.

Curtin University
• Lorenzo Ntogramatzidis: Post-Doctoral Fellow and Lecturer from University

of Melbourne will be at Curtin until the end of 2011.
• Kuen Siu, Associate Professor in applied statistics and financial mathematics,

from Scotland, continuing position.

Edith Cowan University
• Dr Tapan Rai left in December 2008.
• Dr Miccal Matthews joined us in July 2008 from the University of Wollongong.
• Dr Steven Richardson joined us in January 2009 from the University of West-

ern Australia.

Flinders University
• Dr Denis Potapov resigned with effect from December 2008, to take up a

position at the UNSW.
• Dr Gobert Lee and Dr Nurulla Azamov, both graduates of Flinders Univer-

sity, have been appointed as Lecturers in Mathematics/Statistics at Flinders.

www.csiro.au/people/Louise.Ryan
mailto:louise.ryan@csiro.au
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Dr Lee has been working as an RA in the Graduate School of Medicine at
Gifu University, Japan, and will take up her position in April 2009. Dr Nu-
rulla Azamov has been an Associate Lecturer at Flinders since February 2008.

La Trobe University, Bundoora
• Phil Broadbridge has been appointed as Head of School of the School of En-

gineering and Mathematical Sciences at La Trobe University. He started his
employment on 23 February 2009.

• Brian Davey has been appointed to a Personal Chair.
• Mitra Jazayeri has been appointed in a continuing position as an Associate

Lecturer in the Department of Mathematics and Statistics.
• Peter Stacey has retired as Associate Professor in the Department of Mathe-

matics and Statistics.

Macquarie University
• Dr Stuart Hawkins has joined the Mathematics Department as a Lecturer. He

was previously at UNSW.

Monash University
• Professor Kate Smith-Miles commenced on 1 February 2009, as new Head of

School of Mathematical Sciences. Her areas of research interests include op-
erations research, particularly combinatorial optimisation solved using meta-
heuristic approaches; data mining; meta-learning; automated algorithm selec-
tion.

• Dr Jesse Andries commenced on 17 October 2008 as Marie Curie Fellow. His
areas of research include solar physics, magnetohydrodynamics (MHD), MHD
waves and spectroscopy, special analysis, coronal seismology.

• Dr Maria Lugaro commenced on 3 November 2008 as Monash Fellow. Her
research interests are in studying how heavy elements from carbon lead are
produced by nuclear reactions inside stars.

• Dr Sergio Zlotnik commenced on 13 November 2008 as Research Fellow. His
research interests lie in computational geodynmics, and include plate tecton-
ics, self-consistent lithosphere and mantle dynamics, rock deformation and
rheology.

• Dr Margarete Jadamic commenced on 8 December 2008 as Research Fellow.
Her research interests are in: plate boundary zones – subduction zone dy-
namics, continental deformation; visualisation in science – 3D visualisation
of complex geologic and geophysical systems; primary methods – numerical
modelling, analytic modelling and field mapping.

• Dr John Haynes commenced on 15 December 2008. His research interests
are in characterisation of the structure of tropical and middle latitude cloud
systems and their associated precipitation features.

• Dr Nicholas Cavaghan has departed the School of Mathematical Sciences and
accepted a position in the Department of Mathematics, The University of
Waikato, Hamilton, New Zealand.

• Dr Cristina Varsavsky has been promoted from Senior Lecturer to Associate
Professor.
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• Associate Professor Louis Moresi has been promoted from Associate Professor
to Professor.

Murdoch University
• Dr Leanne Scott has been appointed as a Senior Lecturer for a three-year

term.
• Ryan Admiraal has been appointed as a Lecturer.

Swinburne University of Technology
• On 21 November 2008 Professor Geoff Brooks took over the leadership of the

Mathematics Discipline in the Faculty of Industrial Sciences from Professor
Will Phillips.

University of Adelaide
• Mathai Varghese has been appointed Director of the Institute for Geometry

and its Applications.
• Professor Robert Elliott has commenced as an ARC Professorial Fellow, from

the University of Calgary.
• Associate Professor Inge Koch has commenced as Associate Professor of Statis-

tics, from the University of New South Wales.
• Dr Ben Binder has commenced as Lecturer in Applied Mathematics, from the

University of Melbourne.

University of Melbourne
• Dr John Sader has been promoted to Professor.
• Mr Brendan Kite, OR Consultant, commenced 12 January 2009.
• Dr Yong Shi, Research Fellow, commenced 11 December 2008.
• Dr David Walker, Research Fellow, commenced 5 January 2009.
• Dr Ben Binder, Research Fellow, departed 21 November 2008.
• Dr Jinghao Xue, Research Fellow, 31 October 2008.

University of Newcastle
• Natashia Boland was appointed as Professor of Mathematics early in 2008.
• Dr Peter Howley has been promoted to Senior Lecturer in Statistics.

University of New England
• Dr Adam Harris was promoted from level B to C.
• Dr Beatrice Bleile was promoted from level A to B.

University of Queensland
• Dr Stephan Tillmann has been appointed as a Lecturer in Pure Mathematics.

Stephan will take up his position on 1 July 2009. His research interests are
geometry and topology of low dimensional manifolds and related areas.

• Dr Darryn Bryant has been promoted to Professor. His main research interests
are in graph theory and design theory.
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• Dr Iadine Chades joins the Mathematics Department from the Institut Na-
tional de la Recherche Agronomique (Toulouse). She has a 12-month appoint-
ment from July 2008 as Research Fellow working with Hugh Possingham and
Phil Pollett on a project titled ‘Strategies for managing invasive species in
space: deciding whether to eradicate, contain or control’, which is partially
funded by ACERA, MASCOS and AEDA. She has research intersests in math-
ematical modelling and decision making in ecology.

• Dr Ross McVinish joins the Mathematics Department from QUT and has a
three-year appointment as Research Fellow from September 2008 working with
Phil Pollett. Ross has research experience in a number of areas of probability
and statistics, from Lévy processes and stochastic processes displaying long
memory, to Bayesian nonparametrics and computation for Bayesian statistics
and time series analysis.

• In February Dr Eric Mortenson will be commencing as a Postdoctoral Re-
search Fellow in Pure Mathematics working with Professor Ole Warnaar on
partitions and modular forms.

University of Southern Queensland
• Dr Richard Watson has resigned from the position of Head of Department of

Mathematics and Computing. We would like to express to Richard our grati-
tude for leading the department at its most difficult times last year. Dr Stijn
Dekeyser commenced as new Head of Department in March.

• Linda Galligan has commenced a position as Senior Lecturer (Academic Liai-
son). She is joining the Department of Mathematics and Computing from the
Learning and Teaching Support Unit where she worked with students under-
prepared for university, particularly in the area of mathematics, including lan-
guage issues for international students. Her area of expertise is with academic
numeracy, i.e. students being confident and competent in using mathematics
in economics, statistics, nursing, and other sciences.

• Dr Dmitry Strunin has been promoted to Associate Professor.
• Dr Birgit Loch has been promoted to Senior Lecturer. She just commenced a

three-year fractional secondment as Principal Advisor (Learning and Teach-
ing) in the Division of ICT Services.

• Tim Passmore has been promoted to Lecturer.

University of Sydney

• Dr James Parkinson has been appointed as Lecturer in Pure Mathematics.
• Dr Uri Keich has been appointed Senior Lecturer in Statistics.
• Associate Professor Andrew Mathas and Associate Professor Ruibin Zhang

have taken up Australian Professorial Fellowships at the University of Sydney
• Dr Xin Liu has been appointed as a Postdoctoral Research Fellow to work

with Associate Professor Zhang.

University of Western Australia
• Professor Andrew Bassom has commenced his term as Head of School.
• Dr Alice Niemeyer has been promoted to Associate Professor.
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Victoria University
• Pietro Cerone was promoted from Associate Professor to Professor from 1 Jan-

uary 2009.

New Books

Monash University
• Stillwell, J. (2008). Naive Lie Theory. Springer, Undergraduate Texts in

Mathematics, ISBN 978-0-387-78214-0.
• Polster, B. (2008) Eye Twisters. 2007 Constable and Robinson, UK; 2008

Allen & Unwin, Australia, 2008 Sterling, USA.

University of New England
• Beatrice Bleile (2009). Homotopy Theory of Modules: Absolute and Relative

Homotopy Groups of Modules using the Injective Homotopy Category. VDM
Verlag Dr Mueller. ISBN: 3639109538.

Conferences and Courses
Conferences and courses are listed in order of the first day.

International workshop on modelling and data analysis for infectious
disease control

Date: 9–12 March 2009
Venue: Murramarang, NSW
Web: http://nceph.anu.edu.au/News/modelling workshop.php

IMST 2009-FIM XVII and IMST 2009-FIM XVIII

During 2009, the Forum for Interdisciplinary Mathematics (FIM) will be spon-
soring two International conferences (17th and 18th) on Interdisciplinary Mathe-
matical and Statistical Techniques (IMST). Below are dates, web addresses and
some information concerning these conferences. If you are interested in attending,
presenting a paper or organising a session, please contact the organisers.

1. IMST 2009-FIM XVII
Date: 23–26 May 2009
Venue: University of West Bohemia, Plzen, Czech Republic
Web: http://home.zcu.cz/∼pgirg/IMST2009/

〈http://home.zcu.cz/\%7Epgirg/IMST2009/〉

http://nceph.anu.edu.au/News/modelling_workshop.php
http://home.zcu.cz/~pgirg/IMST2009/
<http://home.zcu.cz/%7Epgirg/IMST2009/>
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2. IMST 2009-FIM XVIII
Date: 2–4 August 2009
Venue: Jaypee University of Information Technology, Waknaghat/ Shimla, India
Web: http://www.juit.ac.in/IMSTFIM2009/imst fim 2009.htm

The academic activities of these two conferences will primarily focus on the fol-
lowing areas of mathematical and statistical sciences: combinatorics and graph
theory, functional analysis, differential equations, Bayesian statistics, bioinformat-
ics, biostatistics, design and analysis of experiments and multivariate analysis.
However, presentations in other areas of mathematical and statistical sciences are
also welcome. A special section devoted to undergraduates is planned.

Organiser: Satya Mishra, Department of Mathematics and Statistics, University
of South Alabama, Mobile, AL 36688, USA. Office Phone: 251 461 1642; Office
FAX: 251-460-7969; E-mail: mishra@jaguar1.usouthal.edu

Second International Conference on Mathematical Modelling and Com-
putation (MMC09) and Fifth East Asia SIAM Conference (EASIAM5)

Date: 8–11 June 2009
Venue: Universiti Brunei Darussalam, Brunei
Web: http://mmc09.ubd.edu.bn
Contact: mmc09 easiam5@hotmail.com

The Department of Mathematics in the Faculty of Science at UBD will host this
conference. The Department of Mathematics has continuing research interests in
the mathematical modelling of biological and physical systems, financial mathe-
matics, and areas such as integral and differential operators and numerical meth-
ods. MMC09 and EASIAM5 will provide a venue for the exchange of ideas in
these areas and indeed any aspect of mathematical modelling and computation, in
promoting both established and newer national and international research relation-
ships. Participants from throughout the region are especially encouraged to attend.

Topics: modelling of biological and physical systems; financial mathematics; nu-
merical methods and computation.

Deadline for abstracts and early registration: 15 May 2009.

NSDS09

Date: 22–27 June 2009
Venue: Sevilla, Spain
Web: http://congreso.us.es/nsds09

1st PRIMA Congress

Date: 6–10 July 2009
Venue: University of New South Wales, Sydney
Web: http://www.primath.org/prima2009
Contact: Alejandro Adem (adem@pims.math.ca)

Local Arrangements Committee (prima2009@maths.unsw.edu.au)

http://www.juit.ac.in/IMSTFIM2009/imst_fim_2009.htm
mailto:mishra@jaguar1.usouthal.edu
http://mmc09.ubd.edu.bn
mailto:mmc09_easiam5@hotmail.com
http://congreso.us.es/nsds09
http://www.primath.org/prima2009
mailto:adem@pims.math.ca
mailto:prima2009@maths.unsw.edu.au
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Dresden 2009 Conference

Date: 11–17 September 2009
Venue: Dresden, Saxony, Germany
Web:
www.informatik.htw-dresden.de/∼paditz/SecondAnnouncementDresden2009.doc

The Mathematics Education into the 21st Century Project and The University
of Applied Sciences (FH), Dresden (Germany) announce our 10th (Anniversary)
International Conference: ‘Models in Developing Mathematics Education’ to be
held in full cooperation with the Saxony Ministry of Education.

International organisers: Dr Alan Rogerson, Coordinator of the Mathematics in
Society Project (Poland) and Professor Fayez Mina, Faculty of Education, Ain
Shams University (Egypt). Chair of the local organising committee: Professor Dr
Ludwig Paditz of the Dresden University of Applied Sciences.

You are warmly invited to attend and present a paper at our conference in the
heart of the historic and beautiful city of Dresden. For all further information,
please email: alan@rogerson.pol.pl.

Third Japanese/Australian workshop on real and complex singularities

Date: 15-18 September 2009
Venue: The University of Sydney (Medical Foundation Auditorium)
Web: http://www.maths.usyd.edu.au:8000/u/laurent/RCSW

AustMS 2009 Early Career Researchers Workshop

Date: 27 September 2009
Venue: Mt Lofty House, Adelaide Hills
Web: http://www.unisa.edu.au/austms2009/earlycareer/
Organisers: Bronwyn Hajek (Bronwyn.Hajek@unisa.edu.au), Anthony Henderson
(anthonyh@maths.usyd.edu.au)

The first-ever Australian Mathematical Society Early Career Researchers Work-
shop will be held at Mt Lofty House on Sunday 27 September 2009. This is the
day before the start of the Society’s Annual Meeting, to be held at the University
of South Australia in the following week.

The Early Career Researchers Workshop will consist of short research presenta-
tions by leading ECRs, advice presentations on various aspects of mathematical
careers in academia and industry by more senior mathematicians, and a panel
discussion.

Research speakers: Thomas Britz (University of New South Wales), Akshay Ven-
katesh (Stanford University), Zhiyou Wu (University of Ballarat)
Advice speakers: Jan de Gier (University of Melbourne), Kerry Landman (Uni-
versity of Melbourne), industry representative TBA.

Participants in the Workshop will also be invited to a special ECR lunch during
the Annual Meeting, attended by the plenary speakers.

www.informatik.htw-dresden.de/~paditz/SecondAnnouncementDresden2009.doc
mailto:alan@rogerson.pol.pl
http://www.maths.usyd.edu.au:8000/u/laurent/RCSW
http://www.unisa.edu.au/austms2009/earlycareer/
mailto:Bronwyn.Hajek@unisa.edu.au
mailto:anthonyh@maths.usyd.edu.au
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Registration is free for any registered participant in the Society’s 2009 Annual
Meeting who is an ECR or PhD student in the mathematical sciences at an Aus-
tralian university or research organisation. (An ECR is defined as having no more
than approximately five years’ full-time equivalent research experience since award
of PhD.) Numbers for the Workshop are strictly limited, so those who wish to at-
tend are advised to register early.

Meals at the venue and return coach from central Adelaide will be provided free
of charge to all registered participants. Partial reimbursement for accommodation
in Adelaide on the night of the 26th will be available for the first 50 registrants.
More details of the Workshop will appear on the web page listed above.

53rd AustMS Annual Conference, 2009

Date: 28 September – 1 October 2009
Venue: University of South Australia, City West Campus, Adelaide
Web: http://www.unisa.edu.au/austms2009/
E-mail: Austms09@unisa.edu.au

As at the end of January 2009, the following mathematicians have accepted invita-
tions to be plenary speakers at the meeting: Werner Ballmann (University of Bonn
and Max Planck Institute, Bonn); Michael Eastwood (Australian National Univer-
sity); Dennis Gaitsgory (Harvard University); Ezra Getzler (Northwestern Univer-
sity); Kerry Landman (University of Melbourne); William Moran (University of
Melbourne and DSTO); Mahler Lecturer Terence Tao (University of California at
Los Angeles); ANZIAM Lecturer Peter Taylor (University of Melbourne); Jacqui
Ramagge (University of Wollongong); Early Career Lecturer Akshay Venkatesh
(Stanford University).

The conference will host special sessions that cover a broad range of topics in
mathematical research and its applications. Topics and organisers of the special
sessions will be announced in the near future; suggestions for additional topics and
organisers are welcome.

The conference will also host the following events: ECR Workshop (a one-day
event on Sunday 27 September for early-career researchers); Education Afternoon
(talks for high-school teachers); Public Lecture (featuring the 2006 Fields Medal
recipient Terence Tao).

The Program Committee consists of Konstantin Borovkov (Melbourne), Regina
Burachik (UniSA), Vladimir Ejov (UniSA and Conference Director), Catherine
Greenhill (UNSW), Alex Molev (Sydney), Amnon Neeman (ANU), Garry Newsam
(DSTO), Jacqui Ramagge (Wollongong), Bevan Thompson (Queensland), Mathai
Varghese (Adelaide), Lesley Ward (UniSA).

AMSI workshop: new directions in geometric group theory

Date: 14–18 December 2009
Venue: The University of Queensland, Brisbane
Web: http://sites.google.com/site/ggtbrisbane/

http://www.unisa.edu.au/austms2009/
mailto:Austms09@unisa.edu.au
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Confirmed speakers: Danny Calegari (California Institute of Technology); Indira
Chatterji (Université d’Orleans/Ohio State); Daryl Cooper (University of Califor-
nia at Santa Barbara); Yves de Cornulier (CNRS/Rennes, France); Moon Duchin
(University of Michigan); Danny Groves (University of Illinois at Chicago); Joseph
Maher (Oklahoma State University); Tim Riley (Bristol); Anne Thomas (Cornell).

The goal of this workshop is to examine the influx of new ideas, trends and ad-
vances in the recent past. In particular, we want to focus on the aspects of:

1. Analysis: Baum-Connes conjecture, Kazhdan’s property (T), amenability,
soficity, rapid decay;

2. Statistics: random walks, random subgroups, percolation, generic properties
of groups;

3. Geometry: Cannon conjecture, boundaries, BNS invariants, bounded (co)-
homology of groups, isoperimetric functions.

The workshop will run over a week (Monday to Friday). We will schedule 3–4 talks
per day with time in between for discussion and collaboration. In addition, Danny
Calegari will give a short course on ‘Stable Commutator Length’. The workshop
concludes with a problem session, and an excursion is planned for Saturday 19
December.

We gratefully acknowledge the generous support of the Australian Mathematical
Sciences Institute, the Australian Mathematical Society, and the School of Math-
ematics and Physics at the University of Queensland.

Organisers: Murray Elder (University of Queensland, m.elder@uq.edu.au); Law-
rence Reeves (University of Melbourne, L.Reeves@ms.unimelb.edu.au); Stephan
Tillmann (University of Melbourne/University of Queensland,
S.Tillmann@ms.unimelb.edu.au).

Correction

Due to a small error in the data, a corrected version of the article ‘Higher degrees
and honours bachelor degrees in mathematics and statistics completed in Australia
in 2007’ by Peter Johnson has been published on the Gazette site:
http://www.austms.org.au/Gazette+Volume+35+Number+5+November+2008.

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.

Prof Barbara Baumeister; Freie Universität Berlin; 23 March to 3 April 2009; –;
UWA; Cheryl Praeger

mailto:m.elder@uq.edu.au
mailto:L.Reeves@ms.unimelb.edu.au
 mailto:S.Tillmann@ms.unimelb.edu.au
http://www.austms.org.au/Gazette+Volume+35+Number+5+November+2008
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Prof Suhyoung Choi; KAIST, Dept of Mathematical Sciences; 28 February to 31
August 2009; –; UMB; Craig Hodgson

Dr Florica Cirstea; University of Sydney; 14 July 2008 to 14 July 2011; applied
and nonlinear analysis; ANU; Neil Trudinger

Dr Robert Clark; University of Wollongong; 1 July 2008 to 1 July 2011; statistical
science; ANU; Alan Welsh

Renato da Costa; Pontifical Catholic University, Rio de Janeiro, Brazil; until July
2009; –; CUT; –

Dr Ashraf Daneshkhah; Bu-Ali Sina University, Iran; 15 October 2008 to 15 April
2009; –; UWA; Cheryl Praeger

Dr Alexei Davydov; –; 5 January to 30 June 2009; –; USN; A.I. Molev
Silvio Dolfi; Uni Firenze, Italy; 27 January to 15 April 2009; –; UWA; Cheryl

Praeger
Prof Zengji Du; School of Mathematical Sciences, Xuzhou Normal University; 22

October 2008 to 22 October 2009; differential equations; UNSW; Chris Tis-
dell

Prof Roman Dwilewicz; Missouri University of Science and Technology; April
2009; –; UNE; Adam Harris/Gerd Schmalz

Professor Philip Griffin; Syracuse University; 1 February to 21 March 2009; finan-
cial mathematics; ANU; Ross Maller

Terry Griggs; Open University; 7 to 31 March 2009; –; UQL; Diane Donovan
Zhao Guohui; Dalian University of Technology, China; until August 2009; –; CUT
Dr Rainer Hollerbach; Applied Mathematics, Leeds; February to August 2009;

nonlinear simulation of magneto-shear tachocline instabilities in the sun;
MNU; Prof Paul Cally

Prof Tien-Chung Hu; National Tsing Hua University; 24 February to 31 July 2009;
Convergent results for sums of dependent random variables, with possible ap-
plications to V-Statistics; USN; N.C. Weber

Wei Jin (student); Central South University, China; 20 September 2008 to Sep-
tember 2010; –; UWA; Cheryl Praeger

Dr Gwenael Joret; Universite Libre de Bruxelles; 30 March to 24 July 2009; –;
UMB; David Wood

Prof Le Hai Khoi; NTU, Singapore; 12 to 14 April 2009; –; UNE; Gerd Schmalz
Dr Philip Kokic; ABARE; 8 July 2008 to 7 July 2009; statistical science; ANU;

Alan Welsh
Prof Hideo Kozono; –; 16 to 27 March 2009; PDE theory; USN; N. Dancer
Ko Wang Kyung; Anyang University, Anyang Korea; until July 2009; –; CUT; –
Prof Michael Leinert; University of Heidelberg; 30 October 2008 to 8 March 2009;

harmonic analysis and Banach algebras; UNSW; Ian Doust
Prof Fátima Silva Leite; University of Coimbra, Portugal; 1 to 28 April 2009; –;

UNE; Krzysztof Krakowski
Prof C.C. Lindner; Auburn University, USA; 11–25 July 2009; combinatorics;

UQL; Liz Billington
Kek Sie Long; University Tun Hussein Onn, Malaysia; May 2009 to November

2009; –; CUT; –
Cheng Longsheng; Nanjing University of Science and Technology, Nanjing, China;

until June 2009; –; CUT; –
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Mr Li Luo; Chinese Academy of Sciences; 1 January to 30 June 2009; algebra;
USN; R. Zhang

Dr James McCoy; University of Wollongong; 1 January to 30 June 2009; applied
and nonlinear analysis; ANU; Ben Andrews

Hu Ming; Jiangsu University of Science and Technology, Zhenjiang, China; May
2009 to October 2009; –; CUT; –

Mr Gerriet Mohlmann; –; 22 February to 28 March 2009; computational number
theory; USN; J.J. Cannon

Prof Jesper Moller; Aalborg Uni, Denmark; April 2009; –; UWA; Adrian Baddeley
Prof Christine Mueller; University of Kassel, Germany; 15 October to 24 Decem-

ber 2009; –; UMB; Prof Richard Huggins
Dr Toshio Ohnishi; Institute for Statistical Mathematics, Tokyo; 1 December 2008

to 31 March 2009; –; University of the Sunshine Coast; Assoc Prof Peter Dunn
Prof Mutsuo Oka; Tokyo University of Science; 20 to 25 March 2009; singularity

theory; USN; L. Paunescu
Prof Makoto Ozawa; Komazawa University; 1 April to 31 March 2009; –; UMB;

Hyam Rubinstein
Prof Helen Perk; Oklahoma State University; 1 August 2008 to 31 May 2009;

mathematical physics; ANU; Murray Batchelor
Prof Jacques Perk; Oklahoma State University; 1 August 2008 to 31 May 2009;

mathematical physics; ANU; Murray Batchelor
Dr Pierre Portal; University of Lille; 23 February to 6 April 2009; analysis and

geometry; ANU; Alan McIntosh
Alan Professor Steve Rosenberg; Boston University; 1 March to 1 July 2009; anal-

ysis and geometry; ANU; Alan Carey
Mr Ege Rubak (student); Aalborg Uni, Denmark; April to November 2009; –;

UWA; Adrian Baddeley
Dr Qiao Shouhong; Sun Yat-sen University, China; 1 March 2008 to March 2009;

–; UWA; A/Prof Cai Heng Li
Dr Alan Stapleton; University of Michigan; 22 June to 21 August 2009; invariant

theory, cellularity and geometry; USN; G.I. Lehrer
Dr Damien Stehle; Ecole Normale Superieure, Lyon; 19 July 2008 to 18 July 2009;

computational aspects of lattices; USN; J.J. Cannon
Dr Alexander Stein; Freie Universität Berlin; 23 March to 3 April 2009; –; UWA;

Cheryl Praeger
Bijan Taeri; Isfashan Uni Technology, Iran; November 2008 to September 2009; –;

UWA; Cheryl Praeger
Moorum Theeraech; Mahidol University, Thailand; until October 2009; –; CUT; –



Nominations sought for the 2009 AustMS Medal

The Medal Committee for the 2009 Australian Mathematical Society Medal is
now seeking nominations and recommendations for possible candidates for this
Medal. This is one of two Medals awarded by the Society, the other being the
George Szekeres Medal, which is awarded in even-numbered years. The Australian
Mathematical Society Medal will be awarded to a member of the Society for dis-
tinguished research in the Mathematical Sciences. Council have recently resolved
that the age limit of 40 on 1 January 2009 may be relaxed in some circumstances;
see rule 2(i) below.

For further information, please contact (preferably by email) the Chair of the 2009
Medal Committee, Professor A. Ram, Department of Mathematics and Statistics,
The University of Melbourne, Vic. 3010 (A.Ram@ms.unimelb.edu.au). Nomina-
tions should be received by 1 June 2009.

The other three members of the 2009 Medal Committee are Professor H. Poss-
ingham (Outgoing Chair), Professor B.D. McKay (Incoming Chair) and Professor
A. Dooley (one year).

A list of past AustMS Medal winners appears at
http://www.austms.org.au/AMSInfo/medal.html .

Rules for the Australian Mathematical Society Medal

(1) There shall be a Medal known as ‘The Australian Mathematical Society
Medal’.

(2) (i) This will be awarded annually to a Member of the Society, under the
age of 40 on 1st January of the year in which the Medal is awarded,
for distinguished research in the Mathematical Sciences. The AustMS
Medal Committee may, in cases where there have been significant inter-
ruptions to a mathematical career, waive this age limit by normally up
to five years.

(ii) A significant proportion of the research work should have been carried
out in Australia.

(iii) In order to be eligible, a nominee for the Medal has to have been a mem-
ber of the Society for the calendar year preceding the year of the award;
back-dating of membership to the previous year is not acceptable.

(3) The award will be approved by the President on behalf of the Council of the
Society on the recommendation of a Selection Committee appointed by the
Council.

(4) The Selection Committee shall consist of three persons each appointed for a
period of three years and known as ‘Incoming Chair’, ‘Chair’ and ‘Outgoing

mailto:A.Ram@ms.unimelb.edu.au
http://www.austms.org.au/AMSInfo/medal.html
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Chair’ respectively, together with a fourth person appointed each year for
one year only.

(5) The Selection Committee will consult with appropriate assessors.
(6) The award of the Medal shall be recorded in one of the Society’s Journals

along with the citation and photograph.
(7) The Selection Committee shall also prepare an additional citation in a form

suitable for newspaper publication. This is to be embargoed until the Medal
winner has been announced to the Society.

(8) One Medal shall be awarded each year, unless either no-one of sufficient merit
is found, in which case no Medal shall be awarded; or there is more than one
candidate of equal (and sufficient) merit, in which case the committee can
recommend the award of at most two Medals.

AustMS Special Interest Meeting Grants: call for applications

The Australian Mathematical Society sponsors Special Interest Meetings on spe-
cialist topics at diverse geographical locations around Australia. This activity is
seen as a means of generating a stronger professional profile for the Society within
the Australian mathematical community, and of stimulating better communica-
tion between mathematicians with similar interests who are scattered throughout
the country.

These grants are intended for once-off meetings and not for regular meetings. Such
meetings with a large student involvement are encouraged. If it is intended to hold
regular meetings on a specific subject area, the organisers should consider forming
a Special Interest Group of the Society. If there is widespread interest in a subject
area, there is also the mechanism for forming a Division within the Society.

The rules governing the approval of grants are:
(a) each Special Interest Meeting must be clearly advertised as an activity sup-

ported by the Australian Mathematical Society;
(b) the organiser must be a member of the Society;
(c) the meeting must be open to all members of the Society;
(d) registration fees should be charged, with at least a 20% reduction for mem-

bers of the Society. A further reduction should be made for members of the
Society who pay the reduced rate subscription (i.e. research students, those
not in full-time employment and retired members);

(e) a financial statement must be submitted on completion of the Meeting;
(f) any profits up to the value of the grant are to be returned to the Australian

Mathematical Society;
(g) on completion, a Meeting Report should be prepared, in a form suitable for

publication in the Australian Mathematical Society Gazette, and sent to the
Secretary;

(h) a list of those attending and a copy of the conference Proceedings (if appli-
cable) must be submitted to the Society;

(i) only in exceptional circumstances will support be provided near the time of
the Annual Conference for a Special Interest Meeting being held in another
city.
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In its consideration of applications, Council will take into account locations around
Australia of the various mathematical meetings during the period in question.
Preference will be given to Meetings of at least two days duration. The maximum
allocation for any one Meeting will be $(2000 + 300n) where n is the number of
AustMS members registered for and attending the meeting, and with an upper
limit of about $8000. A total of up to $20 000 is available in 2009. There will
be six-monthly calls for applications for Special Interest Meeting Grants, each to
cover a period of eighteen months commencing six months after consideration of
applications. Please email Secretary@austms.org.au for an application form.

Election of Officers and Ordinary Members of Council

Officers of Council

Nominations are invited for the following Officers for the Session commencing after
the Annual General Meeting to be held in September 2009:

One Vice-President and one President-Elect. Note: According to Paragraph 34(i)
of the AustMS Constitution, after the AGM in September 2009, Professor N. Joshi
will continue in office as the President, and Professor P.G. Hall steps down as
Immediate-Past-President, and is not eligible for immediate re-election as a Vice-
President.

According to Paragraph 34(ii), Professor S.O. Warnaar steps down as Elected
Vice-President, and is not eligible for immediate re-election to that office.

According to Paragraph 34(iii), the positions of Secretary and Treasurer will be
appointed by Council at its September 2009 meeting.

The present Officers of the Society are:
• President: N. Joshi;
• Immediate-Past-President: P.G. Hall;
• Vice-President: S.O. Warnaar;
• Secretary: E.J. Billington;
• Treasurer: A. Howe.

Ordinary Members of Council

The present elected Ordinary Members of Council are:
(1) Members whose term of office expires in mid-2009:

• A. Hassell;
• G. Prince;
• H.B. Thompson.

(2) Members whose term of office expires in mid-2010;
• D. FitzGerald;
• V. Ejov.

mailto:Secretary@austms.org.au
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(3) Members whose term of office expires in mid-2011:
• M. Giudici;
• A. Henderson;
• J. Ramagge.

Accordingly, nominations are invited for three positions as Ordinary Members
of Council, who shall be elected for a term of three consecutive sessions. Note
that according to Paragraph 34(iv) of the Constitution, A. Hassell, G. Prince and
H.B. Thompson are not eligible for re-election at this time as Ordinary Members.
Paragraph 35 of the Constitution requires that the elected Officers and elected
members of Council shall include residents from all the States and the ACT.

To comply with the Constitution (see Paragraphs 61 and 64), all nominations
should be signed by two members of the Society and by the nominee who shall
also be a Member of the Society.

Nominations should reach the Secretary (whose name and address appear inside
the back cover of the Gazette) no later than Friday 26 June 2009.

Alternatively, members are encouraged to send informal suggestions to the Nomi-
nations and Publications Committee, by emailing the Secretary at
Secretary@austms.org.au .

For the information of members, the following persons are presently ex-officio
members of Council for the Session 2008–2009.

Vice President (Chair of ANZIAM): P.G. Howlett
Vice President (Annual Conferences): M. Varghese
Incoming Vice President (Annual Conferences): G. Prince
Representative of ANZIAM: G. Mercer
Public Officer of AustMS and AMPAI: P.J. Cossey
Chair, Standing Committee on Mathematics Education: L. Wood
AustMS member elected to Steering Committee: J.H. Rubinstein

Editors: B. Loch and R. Thomas (Gazette)
D.E. Taylor (Bulletin)
R. Moore (Electronic Site)
M.G. Cowling (Journal of AustMS)
C.E. Praeger (Lecture Series)
C.E.M. Pearce (ANZIAM Journal)
A.J. Roberts (ANZIAM Journal Supplement)

The Constitution is available from the Society’s web pages, at
http://www.austms.org.au/AMSInfo/Const/amsconst.html .

Some items from the recent AustMS AGM and Council meetings

A most successful Seventh Australia – New Zealand Mathematics Convention was
held in December 2008 at the University of Canterbury, Christchurch, New Zealand,
with Director Associate Professor Rick Beatson; many thanks are due to him and
his co-workers. This incorporated the 52nd annual meeting of the Australian

mailto:Secretary@austms.org.au
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Mathematical Society. Those Society members who were unable to attend the
AGM which was held on Thursday 11 December 2008 may be interested in the
following items.

1. The new Council for the session 2007–2008 appears on the AustMS web pages
at http://www.austms.org.au/Office+bearers .

2. Council decided to make the B.H. Neumann Student Prize for 2008 open to
all students whether they were from Australia or New Zealand. The 2008
prize was awarded to Nicole Kleinstreuer of the University of Canterbury for
her talk entitled Modeling autoregulation in the rat kidney.
Honourable mentions were also awarded to Raymond Vozzo (the University of
Adelaide), Michael Pauley (the University of Western Australia) and Parinya
Sa Ngiamsunthorn (the University of Sydney).
Many thanks to Dr Astrid an Huef who was Chair of the B.H. Neumann
Student Prize Committee, and all the Committee members.

3. Early Career Research Workshops will be held for a day adjacent to our
annual meetings. In 2009 this will be held at Mt Lofty on the day prior to
the start of the 53rd Annual Meeting in Adelaide, at the City West Cam-
pus, North Terrace, of the University of South Australia. Contact people are
Dr Anthony Henderson (ECR Representative, anthonyh@maths.usyd.edu.au)
and Dr Bronwyn Hajek (Local ECR Representative,
Bronwyn.Hajek@unisa.edu.au).

4. The Society’s 53rd Annual Meeting is being held in North Terrace, Adelaide,
at the City West Campus of the University of South Australia, from Monday
28 September to Thursday 1 October 2009, with Associate Professor Vladimir
Ejov as Director. See http://www.unisa.edu.au/austms2009/ .

5. The Society’s 54th Annual Meeting will be held at the University of Queens-
land from Monday 27 to Thursday 30 September 2010, with Professor S. Ole
Warnaar as Director.

6. The amount available for Special Interest Meeting Grants in 2009 has been
increased, as well as the amount available per grant; please see a separate
item in this Gazette for details.

7. An Electronic Communications Committee has been set up. This committee
will investigate using forums and blogs, and also a new opt-in mailing system
for members and other mathematicians.

8. There will be increased support for students to attend the Society’s annual
conferences, with up to $350 to be available per student for annual meetings
from 2009 on. Students will need to be Society members, presenting a talk,
and be from out of the capital city in which the conference is being held. A
form, which must be completed and submitted at least two weeks before the
start of the annual conference, is available from the Secretary.

Elizabeth J. Billington
AustMS Secretary
E-mail: ejb@maths.uq.edu.au
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mailto:anthonyh@maths.usyd.edu.au
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