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Welcome to the first issue of the Gazette for 2011.
This issue has a focus on metrics. How should we measure the quality of academic research? In the President’s Column, Peter Taylor muses on the recently
released ARC rankings of discipline-specific research quality and activity within
Australian higher education institutions. In Maths Matters we co-publish, with
the American Mathematical Society, a comprehensive critique of journal impact
factors written by Kristine Fowler and Douglas Arnold (immediate past president
of the Society for Industrial and Applied Mathematics). One of the messages from
both articles is that citation counts and impact factors, without proper analysis or
understanding of their context, can be misleading, and should be used with great
care.
In Classroom Notes we are pleased to help publicise an exciting initiative in providing discipline-specific professional development for university educators in the
mathematical sciences. The program was produced as part of a project funded by
the Australian Learning and Teaching Council, and developed in conjunction with
and supported by the AustMS. A pilot study has just begun — we look forward to
publishing updates on its outcomes!
In Mathematical Minds we meet the 2010 AustMS Medal winner, Kate SmithMiles. Our invited technical paper, written by Amnon Neeman, is an introduction
to matrix factorisations and also remarks upon recent developments in the field.
We also include an invited extended abstract from the 2010 B.H. Neumann Prize
winner, Anita Ponsaing.
In sad news, we report the deaths of several AustMS members, Emeritus Professor
John Bennett, Professor Gavin Brown, Professor Greg Hjorth and Dr Miloslav
Jirina. In this issue we include obituaries of two longtime members of the AustMS:
Emeritus Professor Bennett and Emeritus Professor Alf van der Poorten.
We include regular items: Ivan Guo’s Puzzle Corner, conference reports, book
reviews, AMSI and Society news.
We hope that you enjoy reading this issue of the Gazette.

Help needed
The Australian Mathematical Society is seeking help with copy and technical editing. Many papers that appear in our journals need assistance in
improving the English and layout; this is best done by editing the TEX file. A
small fee may be paid. Mathematicians with a good knowledge of LATEX and
broad interests are needed. For more information, contact Michael Cowling
(m.cowling@unsw.edu.au).

Peter Taylor 1

I became Head of the Department of Mathematics and Statistics at the University
of Melbourne in 2005. In those days, the University had a very comprehensive
support program for new and prospective heads of department, and I had the good
fortune to benefit from it. Before I became Head, I was one of twelve prospective
heads from across the University who were in a program that took up about
fifteen days spread over the whole year. We discussed such things as the way the
University was organised, what you had to do if you wanted to get something done,
and how you should go about it. We also spent time learning about leadership and
self-awareness, talking about current issues in the higher education sector, and
shadowing senior members of the University.
Some of the above was useful, but the best part for me was that, as a relatively new
staff member at the University of Melbourne, I had an instant network of twelve
people from around the University that I got to know well. Within our group we
had people from Nursing, Early-Childhood Education, Management, Land and
Food Resources (including staff from campuses that the University no longer has),
Social Science, Philosophy, Performing Arts, Information Systems, Architecture
and Medicine. I don’t recall there being anyone from Law or Engineering.
The major take-home message for me was that the University is an extremely
diverse place: issues faced by one part might have very little relevance in another
part. One small example of this was the anxiety experienced by academic staff
in Performing Arts and Nursing resulting from the pressure to produce ‘research
outputs’, when many had little experience in doing so. I contrasted this with the
attitude in the Department of Mathematics and Statistics where, to be honest,
many staff would be happy to be relieved of all teaching and administrative work,
and be left to do research one hundred per cent of the time.
Despite this, university managers and bureaucrats tend to like ‘tidy solutions’ and
seem to be fond of proposing comprehensive schemes for managing and assessing
anything from teaching quality to administrative efficiency to the standing of
research output. I have found myself more than once arguing that ‘in a university
of the size and diversity of the University of Melbourne, one-size-fits-all is never
the right answer’.
I’ve been musing on the question of ‘one-size-fits-all’ since the announcement of
the ARC’s rankings of the discipline-specific research quality and activity within

1 E-mail:
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Australian higher education institutions. (The announcement was made at the end
of January; see http://www.arc.gov.au/ERA/era 2010.htm for more details.) In
conducting the ERA, the ARC had the task of managing a ‘one size fits all’ exercise
across a range of universities having vastly different sizes, access to resources,
student populations and missions. Compromises necessarily had to be made, for
example, between giving credit for ‘volume’ and giving credit for ‘quality’ (however
this is measured).
Most of us would have been looking at these rankings through at least two prisms,
that of our home institution and that of our discipline. From the point of view
of the mathematical sciences as a whole, I am still not sure what to make of the
outcome. There is some good news, but I’d like to have seen the overall ratings
slightly higher. Also, the number of universities that did not reach the publication
threshold in four-digit and even two-digit categories is a concern, confirming a fact
that we already knew: the mathematical sciences are struggling at many smaller
universities.
Confidentiality surrounds the panels’ deliberations, but rumour has it that across
many of the Field of Research (FoR) Codes assessed by the ARC (but not 0101
Pure Mathematics), a university’s empirical citation distribution in a given FoR
code was compared with the ‘world empirical citation distribution’ in the same
FoR code, and that there was very little wriggle room for panels to adjust the
outcome.
I’ve also heard that the number of research outputs produced by an institution,
either on an absolute or on a per capita basis, was not taken into account. Rather,
it was the proportion of high-citation or high-ranking publications that determined
the outcome. So an institution that had a similar number of ‘high-quality’ research
outputs as another institution, but also had some ‘lower-quality’ outputs, could
end up being ranked below the second institution—an outcome that is at least
open to question.
Overall, the ARC is to be congratulated for paying attention to discipline
diversity on a number of levels. There was an acknowledgement of diversity in
that discipline-dependent citation rates were used, but there was a one-size-fitsall approach in that the within-discipline relative citation distribution was still
considered to be a good measure of comparative performance in that discipline.
Furthermore, a strong reliance on crude quantitative measures imposed a de facto
one-size-fits-all approach within a given FoR code. This is clearly problematic in
an FoR code with diverse citation cultures, such as 0104 Statistics, which includes
pure probability at one end and applied statistics at the other.
As mathematicians and statisticians, we work with quantitative data and I think
we understand their limitations better than most. If the rumours are correct,
and the ERA outcomes were primarily dictated by ‘the data’, even when they
might have contradicted the expert judgement of the panels, then the situation is
unsatisfactory and the ARC should consider changing its methodology.

President’s column

5

A few years ago I was a coauthor of the IMU/ICIAM/IMS-sponsored report
Citation Statistics, with John Ewing and Robert Adler (see, for example, Gazette
35(3), p. 166). A major recommendation of this report can be summarised as:
Bibliometric measures are nothing more or less than statistics. They
do contain information, which can be understood via a proper analysis.
However this analysis ought to be carried out within the context of a
properly-defined statistical model that takes due account of variability.

It is not clear to me that the information provided to the ERA panels was presented
in such a context. As part of the mathematical science community, we should be
arguing strongly for improvements in this area.

Peter Taylor received a BSc(Hons) and a PhD in Applied
Mathematics from the University of Adelaide in 1980 and
1987 respectively. In between, he spent time working for the
Australian Public Service in Canberra. At the beginning of
2002, after periods at the Universities of Western Australia
and Adelaide, he moved to the University of Melbourne. In
January 2003, he took up a position as the inaugural Professor
of Operations Research and held the position of Head of
Department from 2005 to 2010.
Peter is the editor-in-chief of Stochastic Models, an associate
editor of Queueing Systems and a member of the editorial
board of the Journal of Applied Probability and Advances in
Applied Probability.
Peter’s research interests lie in the field of applied probability,
with particular emphasis on applications in telecommunications, biological modelling and healthcare. Recently he has
become interested in the interaction of stochastic modelling
with optimisation and optimal control under conditions of
uncertainty.
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A national discipline-specific professional
development program for lecturers and tutors
in the mathematical sciences
Walter Bloom 1, Matt Bower 2, Natalie Brown 3,
Diane Donovan 4, Nalini Joshi 5, Birgit Loch6,
Jane Skalicky3 and Leigh Wood 7

Imagine learning to swim by being thrown in the deep end of the pool. That is
the way all tertiary mathematical lecturers and tutors learnt to teach mathematics
more than twenty years ago. It is now common for new lecturers to undergo a
short course in learning and teaching. Unfortunately, these often leave our recruits
on the sidelines with pedagogical instruction manuals that emphasise theory but
fail to provide practical improvement of their teaching strokes in mathematical
waters.
In 2009, a collaborative team of academics proposed a strategic leadership project
to the Australian Learning and Teaching Council (ALTC) with the aim of overcoming this problem. The proposal was to create a national framework for professional development in the mathematical sciences, in order to create a way of
learning about and improving university-level teaching of mathematics. It grew
to include teaching in the wider quantitative sciences and was funded later that
year.
The project was led by Leigh Wood, the Chair of the AustMS National Committee on Mathematics Education, and included all the authors of this article, with
Nalini Joshi, then the President of the AustMS, as deputy leader. The AustMS
was regarded as a crucial anchor for this project, providing professional oversight
through its National Committee for Mathematics Education, and acting as a potential host for developing the program as a national standard.
1 School

of Chemical and Mathematical Sciences, Murdoch University, South Street, Murdoch,
WA 6150.
2 Department of Education, Macquarie University, NSW 2109.
3 Centre for the Advancement of Learning and Teaching, University of Tasmania,
Private Bag 133, Hobart, TAS 7001.
4 School of Mathematics and Physics, The University of Queensland,
St Lucia, Brisbane, QLD 4072.
5 School of Mathematics and Statistics, The University of Sydney, NSW 2006 Australia.
Email: nalini.joshi@sydney.edu.au
6 Faculty of Engineering and Industrial Sciences (H38), Swinburne University of Technology,
PO Box 218, Hawthorn, VIC 3122.
7 Faculty of Business and Economics, Macquarie University, Eastern Road,
North Ryde, NSW 2113.
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Work on the project started with a survey of heads of mathematical departments,
academics and PhD students, with questions related to needs and experiences of
mathematics education and professional development8 . Informed by the results of
the survey, we developed topics for a professional development program as listed
below.
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Introduction to teaching mathematics
Models of mathematical learning
Planning and designing mathematics lessons
Conducting mathematics lectures or tutorials
Teaching in service units
Questioning students in mathematics classes
Collecting evidence about teaching
Planning and designing units of study
Managing units of study
Assessing students
Developing mathematics learning communities
Evaluating units
Leading mathematical programs

The structure of the program and the content of the modules were also informed
by the input of our reference group, which is made up of representatives from the
AustMS, the Statistical Society of Australia, the Australian Association of Mathematics Teachers, the Australian Mathematical Sciences Institute, the Australian
Council of Deans of Science, the Australian Council of Deans of Business, and
Engineers Australia.
Selected topics were presented at a workshop which was held immediately after
the annual meeting of the AustMS in September 2010 in Brisbane9 . A report is
forthcoming in another issue of the Gazette. Our hope is that such workshops
will become a regular event associated with each annual meeting. Conversely, we
anticipate that outcomes from such workshops will inform and shape the whole
program as it evolves over a longer timescale.
Given the restricted budget of the project, and those in most university departments of mathematics, we decided to create a web-based system of modules to
deliver the professional development program. A pilot study is about to be delivered as we write this short note. More than ten people have signed up to take
these pilot modules. Later in 2011, the whole program will be publicly released
through the website of the Australian Mathematical Society.
Our hope is that all new lecturers in the mathematical and other quantitative
sciences will undertake these web-based modules. We anticipate that those who
8 The

authors would like to thank the reference group and all who participated in the survey.
look forward to running a workshop on 30 September, after the 2011 AustMS meeting in
Wollongong.
9 We
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wish to do so may submit their participation in these modules as partial fulfilment
of any locally required teaching and learning programs. We have suggested that
the AustMS may wish to create a fourth category of accredited membership in
order to recognise such participation.
We wanted to develop effective mechanisms for the identification, development, dissemination and embedding of good individual and institutional practice in mathematical learning and teaching in Australian higher education institutions. We
hope that this program will raise the profile and encourage recognition of the
fundamental importance of teaching in higher education institutions and in the
general community. We look forward to getting your feedback and input.

Nefarious numbers *
Douglas N. Arnold 1 and Kristine K. Fowler 2

Introduction
The impact factor has been widely adopted as a proxy for journal quality. It is
used by libraries to guide purchase and renewal decisions, by researchers deciding
where to publish and what to read, by tenure and promotion committees labouring
under the assumption that publication in a higher impact factor journal represents
better work, and by editors and publishers as a means to evaluate and promote
their journals. The impact factor for a journal in a given year is calculated by ISI
(Thomson Reuters) as the average number of citations in that year to the articles
the journal published in the preceding two years. It has been widely criticised on
a variety of grounds [2], [4], [5], [9].
• A journal’s distribution of citations does not determine its quality.
• The impact factor is a crude statistic, reporting only one particular item
of information from the citation distribution.
• It is a flawed statistic. For one thing, the distribution of citations among
papers is highly skewed, so the mean for the journal tends to be misleading.
For another, the impact factor only refers to citations within the first two
years after publication (a particularly serious deficiency for mathematics,
in which around 90% of citations occur after two years).
• The underlying database is flawed, containing errors and including a biased
selection of journals.
• Many confounding factors are ignored, for example, article type (editorials,
reviews, and letters versus original research articles), multiple authorship,
self-citation, language of publication, etc.
Despite these difficulties, the allure of the impact factor as a single, readily available number — not requiring complex judgements or expert input, but purporting
to represent journal quality — has proven irresistible to many. Writing in 2000 in

∗ This

article is being co-published with the American Mathematical Society (see Notices of the
AMS 58(3), March 2011).
1 Email:
2 Email:

arnold@umn.edu
fowle013@umn.edu

Douglas N. Arnold is McKnight Presidential Professor of Mathematics at the University of Minnesota and past president of the Society for Industrial and Applied Mathematics. Kristine
K. Fowler is mathematics librarian at the University of Minnesota. The authors gratefully acknowledge the assistance of Susan K. Lowry, who developed and supported the database used in
this study, and Molly T. White.
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a newsletter for journal editors, Amin and Mabe [1] wrote that the
. . . impact factor has moved in recent years from an obscure bibliometric indicator to become the chief quantitative measure of the quality of
a journal, its research papers, the researchers who wrote those papers
and even the institution they work in.

It has become commonplace for journals to issue absurd announcements touting
their impact factors, like this one which was mailed around the world by World
Scientific, the publisher of the International Journal of Algebra and Computation:
‘IJAC’s Impact Factor has improved from 0.414 in 2007 to 0.421 in 2008! Congratulations to the Editorial Board and contributors of IJAC.’ In this case, the
1.7% increase in the impact factor represents a single additional citation to one of
the 145 articles published by the journal in the preceding two years.
Because of the (misplaced) emphasis on impact factors, this measure has become
a target at which journal editors and publishers aim. This has in turn led to
another major source of problems with the factor. Goodhart’s law warns us that
‘when a measure becomes a target, it ceases to be a good measure’. (This succinct
formulation is from [10].) This is precisely the case for impact factors. Their
limited utility has been further compromised by impact factor manipulation, the
engineering of this supposed measure of journal quality, in ways that increase the
measure, but do not add to — indeed subtract from — journal quality.
Impact factor manipulation can take numerous forms. In a 2007 essay on the
deleterious effects of impact factor manipulation, Macdonald and Kam [7] noted
wryly that
. . . the canny editor cultivates a cadre of regulars who can be relied
upon to boost the measured quality of the journal by citing themselves
and each other shamelessly.

There have also been widespread complaints by authors of manuscripts under review, who were asked or required by editors to cite other papers from the journal.
Given the dependence of the author on the editor’s decision for publication, this
practice borders on extortion, even when posed as a suggestion. In most cases,
one can only guess about the presence of such pressures, but overt instances were
reported already in 2005 by Monastersky [8] in the Chronicle of Higher Education
and Begley [3] in the Wall Street Journal. A third well-established technique by
which editors raise their journals’ impact factors, is by publishing review items
with large numbers of citations to the journal. For example, the Editor-in-Chief
of the Journal of Gerontology A made a practice of authoring and publishing a
review article every January focusing on the preceding two years; in 2004, 195 of
the 277 references were to the Journal of Gerontology A. Though the distortions
these unscientific practices wreak upon the scientific literature have raised occasional alarms, many suppose that they either have minimal effect or are so easily
detectable they can be disregarded. A counterexample should confirm the need
for alarm.
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The case of IJNSNS
The field of applied mathematics provides an illuminating case in which we can
study such impact factor distortion. For the last several years, the International
Journal of Nonlinear Sciences and Numerical Simulation (IJNSNS) has dominated
the impact factor charts in the ‘Mathematics, Applied’ category. It took first place
in each year 2006, 2007, 2008 and 2009, generally by a wide margin, and came
in second in 2005. However, as we shall see, a more careful look indicates that
IJNSNS is nowhere near the top of its field. Thus we set out to understand the
origin of its large impact factor.
In 2008, the year we shall consider in most detail, IJNSNS had an impact factor
of 8.91, easily the highest among the 175 journals in the applied math category
in ISI’s Journal Citation Reports (JCR). As controls, we will also look at the
two journals in the category with the second and third highest impact factors,
Communications on Pure and Applied Mathematics (CPAM), and SIAM Review
(SIREV), with 2008 impact factors of 3.69 and 2.80, respectively. CPAM is closely
associated with the Courant Institute of Mathematical Sciences, and SIREV is the
flagship journal of the Society for Industrial and Applied Mathematics (SIAM)3 .
Both journals have a reputation for excellence.
Evaluation based on expert judgement is the best alternative to citation-based
measures for journals. Though not without potential problems of its own, a careful rating by experts is likely to provide a much more accurate and holistic guide
to journal quality than impact factor or similar metrics. In mathematics, as in
many fields, researchers are widely in agreement about which are the best journals in their specialties. The Australian Research Council recently released such
an evaluation, listing quality ratings for over 20 000 peer-reviewed journals across
disciplines. The list was developed through an extensive review process involving learned academies (such as the Australian Academy of Science), disciplinary
bodies (such as the Australian Mathematical Society), and many researchers and
expert reviewers4 . This rating was used in 2010 for the Excellence in Research
Australia assessment initiative, and is referred to as the ERA 2010 Journal List.
The assigned quality rating, which is intended to represent ‘the overall quality of
the journal’, is one of four values:
A*:
A:
B:
C:

one of the best in its field or subfield
very high quality
solid, though not outstanding reputation
does not meet the criteria of the higher tiers

The ERA list included all but five of the 175 journals assigned a 2008 impact
factor by JCR in the category ‘Mathematics, Applied’. Figure 1 shows the impact
factors for journals in each of the four rating tiers. We see that, as a proxy for
expert opinion, the impact factor does rather poorly. There are many examples of
journals with a higher impact factor than other journals which are one, two, and

3 The

first author is the immediate past president of SIAM.
Research Council, Ranked Journal List Development,
http://www.arc.gov.au/era/journal list dev.htm.
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Figure 1. 2008 impact factors of 170 applied math journals grouped according to their
2010 ERA rating tier. In each tier, the band runs from the 2.5th to the 97.5th percentile,
outlining the middle 95%. Horizontal position of the data points within tiers is assigned
randomly to improve visibility. The red line is at the 20th percentile of the A∗ tier.

even three rating tiers higher. The red line is drawn so that 20% of the A* journals
are below it; it is notable that 51% of the A journals have an impact factor above
that level, as do 23% of the B journals and even 17% of those in the C category.
The most extreme outlier is IJNSNS, which, despite its relatively astronomical
impact factor, is not in the first or second, but rather third tier. The ERA rating
assigned its highest score, A*, to 25 journals. Most of the journals with the highest
impact factors are here, including CPAM and SIREV, but of the top 10 journals
by impact factor, two were assigned an A, and only IJNSNS was assigned a B.
There were 53 A-rated journals, and 69 B-rated journals altogether. If IJNSNS
were assumed to be the best of the B journals, there would be 78 journals with
higher ERA ratings, while if it were the worst, its ranking would fall to 147. In
short, the ERA ratings suggest that IJNSNS is not only not the top applied math
journal, but its rank should be somewhere in the range 75–150. This remarkable
mismatch between reputation and impact factor begs an explanation.

Makings of a high impact factor
A first step to understanding IJNSNS’s high impact factor is to look at how many
authors contributed substantially to the counted citations, and who they were.
The top-citing author to IJNSNS in 2008 was the journal’s Editor-in-Chief, JiHuan He, who cited the journal (within the two-year window) 243 times. The
second top-citer, D. D. Ganji, with 114 cites, is also a member of the editorial

Maths matters

13

board, as is the third, regional editor Mohamed El Naschie, with 58 cites. Together these three account for 29% of the citations counted towards the impact
factor. For comparison, the top three citers to SIREV contributed only 7, 4, and 4
citations, respectively, accounting for less than 12% of the counted citations, and
none of these authors is involved in editing the journal. For CPAM the top three
citers (9, 8, and 8) contributed about 7% of the citations, and, again, were not on
the editorial board.
Another significant phenomenon is the extent to which citations to IJNSNS are
concentrated within the two-year window used in the impact factor calculation.
Our analysis of 2008 citations to articles published since 2000 shows that 16% of
the citations to CPAM fell within that two-year window, and only 8% of those to
SIREV did; in contrast, 71.5% of the 2008 citations to IJNSNS fell within the twoyear window. In Table 1, we show the 2008 impact factors for the three journals,
as well as a modified impact factor, which gives the average number of citations in
2008 to articles the journals published not in 2006 and 2007, but in the preceding
six years. Since the cited half-life (the time it takes to generate half of all the
eventual citations to an article) for applied mathematics is nearly 10 years5 , this
measure is at least as reasonable as the impact factor. It is also independent,
unlike JCR’s 5-Year Impact Factor, as its time period does not overlap with that
targeted by the impact factor.
Table 1. 2008 impact factors computed with the usual two-preceding years window, and
with a window going back eight years but neglecting the two immediately preceding.
Journal

2008 impact factor with
normal 2006–2007 window

Modified 2008 ‘impact factor’
with 2000–2005 window

IJNSNS
CPAM
SIREV

8.91
3.69
2.8

1.27
3.46
10.4

Note that the impact factor of IJNSNS drops precipitously, by a factor of seven,
when we consider a different citation window. By contrast the impact factor of
CPAM stays about the same and that of SIREV increases markedly. One may
simply note that, in distinction to the controls, the citations made to IJNSNS in
2008 greatly favour articles published in precisely the two years which are used to
calculate the impact factor.
Further striking insights arise when we examine the high-citing journals rather
than high-citing authors. The counting of journal self-citations in the impact factor is frequently criticised, and indeed it does come into play in this case. In 2008,
IJNSNS supplied 102, or 7%, of its own impact factor citations. The corresponding
numbers are one citation (0.8%) for SIREV and eight citations (2.4%) for CPAM.
The disparity in other recent years is similarly large or larger.

5 In

2010, Journal Citation Reports assigned the category ‘Mathematics, Applied’ an aggregate
cited half-life of 9.5 years.
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However, it was Journal of Physics: Conference Series, which provided the greatest number of IJNSNS citations. A single issue of that journal provided 294 citations to IJNSNS in the impact-factor window, accounting for more than 20% of
its impact factor. What was this issue? It was the proceedings of a conference
organised by IJNSNS Editor-in-Chief He at his home university. He was responsible for the peer review of the issue. The second top-citing journal for IJNSNS
was Topological Methods in Nonlinear Analysis, which contributed 206 citations
(14%), again with all citations coming from a single issue. This was a special issue
with Ji-Huan He as the guest editor; his co-editor, Lan Xu, is also on the IJNSNS
editorial board. J.-H. He himself contributed a brief article to the special issue,
consisting of three pages of text and 30 references. Of these, 20 were citations to
IJNSNS within the impact-factor window. The remaining 10 consisted of eight
citations to He and two to Xu.
Continuing down the list of IJNSNS high-citing journals, another similar circumstance comes to light: 50 citations from a single issue of the Journal of Polymer
Engineering (which, like IJNSNS, is published by Freund), guest-edited by the
same pair: Ji-Huan He and Lan Xu. However, third place is held by the journal Chaos, Solitons & Fractals, with 154 citations spread over numerous issues.
These are again citations which may be viewed as subject to editorial influence
or control. In 2008 Ji-Huan He served on the editorial board of CS&F, and its
Editor-in-Chief was Mohamed El Naschie, who was also a co-editor of IJNSNS. In
a highly publicised case, the entire editorial board of CS&F was recently replaced,
but El Naschie remained co-editor of IJNSNS.
Many other citations to IJNSNS came from papers published in journals for which
He served as editor, such as Zeitschrift für Naturforschung A, which provided 40
citations; there are too many others to list here, since He serves in an editorial capacity on more than 20 journals (and has just been named Editor-in-Chief of four
more journals from the newly-formed Asian Academic Publishers). Yet another
source of citations came from papers authored by IJNSNS editors other than He,
which accounted for many more. All told, the aggregation of such editor-connected
citations, which are time-consuming to detect, account for more than 70% of all
the citations contributing to the IJNSNS impact factor.

Bibliometrics for individuals
Bibliometrics are also used to evaluate individuals, articles, institutions and even
nations. Essential Science Indicators, which is produced by Thomson Reuters,
is promoted as a tool for ranking ‘top countries, journals, scientists, papers, and
institutions by field of research’. However, these metrics are primarily based on
the same citation data used for journal impact factors and thus they can be manipulated just as easily, indeed simultaneously. The special issue of Journal of
Physics: Conference Series which He edited and which garnered 243 citations for
his journal, also garnered 353 citations to He himself. He claims a total citation
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count of over 68006. Even half that is considered highly noteworthy as evidenced
by this announcement in ScienceWatch.com7 :
According to a recent analysis of Essential Science Indicators from Thomson Scientific, Professor Ji-Huan He has been named a Rising Star in the
field of Computer Science. . . . His citation record in the Web of Science
includes 137 papers cited a total of 3,193 times to date.

Together with only a dozen other scientists in all fields of science, He was cited by
ESI for the ‘Hottest Research of 2007–8’ and again for the ‘Hottest Research of
2009’.
The h-index is another popular citation-based metric for researchers, intended to
measure productivity as well as impact. An individual’s h-index is the largest
number such that that many of his or her papers have been cited at least that
many times. It too is not immune from Goodhart’s law. J.-H. He claims an hindex of 39, while Hirsch estimated the median for Nobel prize winners in physics
to be 35 [6]. Whether for judgement of individuals or journals, citation-based
designations are no substitute for an informed judgement of quality.

Closing thoughts
Despite numerous flaws, the impact factor has been widely used as a measure of
quality for journals, and even for papers and authors. This creates an incentive
to manipulate it. Moreover, it is possible to vastly increase impact factor without
increasing journal quality at all. The actions of a few interested individuals can
make a huge difference, yet require considerable digging to reveal. We primarily
discussed one extreme example, but there is little reason to doubt that such techniques are being used to a lesser — and therefore less easily detected — degree by
many journals. The cumulative result of the design flaws and manipulation is that
impact factor gives a very inaccurate view of journal quality. More generally, the
citations which form the basis of the impact factor and various other bibliometrics
are inherently untrustworthy.
The consequences of this unfortunate situation are great. Rewards are wrongly
distributed, the scientific literature and enterprise are distorted, and cynicism
about them grows. What is to be done? Just as for scientific research itself, the
temptation to embrace simplicity when it seriously compromises accuracy, must
be resisted. Scientists who give in to the temptation to suppress data or fiddle
with statistics to draw a clearer point are censured. We must bring a similar
level of integrity to the evaluation of research products. Administrators, funding
agencies, librarians, and others needing such evaluations should just say no to simplistic solutions, and approach important decisions with thoughtfulness, wisdom,
and expertise.
6 This

claim, and that of an h-index of 39, are made in the biographical notes of one of his recent
papers (Nonlinear Science Letters 1 (2010), p. 1).
7 ScienceWatch.com, April 2008, http://sciencewatch.com/inter/aut/2008/08-apr/08aprHe/.
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Ivan Guo1

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner No. 21.
Each issue will include a handful of fun, yet intriguing, puzzles for adventurous
readers to try. The puzzles cover a range of difficulties, come from a variety of
topics, and require a minimum of mathematical prerequisites to be solved. And
should you happen to be ingenious enough to solve one of them, then the first
thing you should do is send your solution to us.
In each Puzzle Corner, the reader with the best submission will receive a book
voucher to the value of $50, not to mention fame, glory and unlimited bragging
rights! Entries are judged on the following criteria, in decreasing order of importance: accuracy, elegance, difficulty, and the number of correct solutions submitted. Please note that the judge’s decision — that is, my decision — is absolutely
final. Please e-mail solutions to ivanguo1986@gmail.com or send paper entries to:
Kevin White, School of Mathematics and Statistics, University of South Australia,
Mawson Lakes SA 5095.
The deadline for submission of solutions for Puzzle Corner 21 is 1 May 2011. The
solutions to Puzzle Corner 21 will appear in Puzzle Corner 23 in the July 2011
issue of the Gazette.
Combo cube
Eight cubes are marked with one dot on two opposite faces, two dots on two opposite faces and three dots on two opposite faces. The eight cubes are put together
to form a 2 × 2 × 2 cube. The dots on each face of the large cube are counted,
to get six totals. Can the cubes be arranged so that the six totals are consecutive
integers?
Curious cut
Is it possible to cut the shape on the left into two pieces, and join them together
again to form the shape on the right?

1 E-mail:

ivanguo1986@gmail.com
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Stretchy string
A rubber string is 10 metres long. There is a worm crawling from one end toward
the other at a speed of 1 metre per hour. Upon the passing of each hour, the
rubber string is stretched uniformly to become 1 metre longer than it just was.
Will the worm ever reach the other end of the string?
Genius Loci
Imagine yourself lost in a desert, searching for the village of Kyklos. Just when
you think you will never meet another human being, a robed figure appears. Lost
and exhausted, you ask for directions.
‘Ahh, Kyklos! I was there this morning. Sorry I cannot tell you where it is or lead
you there. They do not welcome outsiders.’
‘Oh for crying out loud, I’ve been searching for it for weeks! You must help me.
I’m running low on supplies, you are my last hope!’ you beg.
‘Fine, I’ll give you a clue. The path I took to get here is in the shape of a perfect
semicircular arc. And also, on my way here I visited the Shrine of the Serpents.’
The figure gestures towards the setting sun. ‘The Shrine is 10 miles that way.’
‘But, the village could still be any . . . ’. Before you can finish, a sudden gust of
wind sweeps through the area, knocking you off your feet. When the sand settles,
the mysterious figure has vanished, leaving you with nothing but sheer frustration.
Even though there is no way to pinpoint the village of Kyklos exactly from this
mumbo jumbo, could you at least narrow down its possible locations?
Poisoned prisoners
The king has 500 barrels of wine, but one of them is poisoned. Anyone drinking
the poisoned wine will die within 12 hours. The king has four prisoners whom he
is willing to sacrifice in order to find the poisoned barrel. Can this be done within
48 hours?
Twice or thrice
1. Show that there exists a unique function f : N+ → N+ which is increasing
and satisfies the equation
f(f(n)) = 3n
+

for all n ∈ N .
2. Show that there exist at least two functions f : R → R which are increasing
and satisfy the equation
f(f(x)) = 3x
for all x ∈ R.
Bonus: Can you find more of these functions?
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Solutions to Puzzle Corner 19
The $50 book voucher for the best submission to Puzzle Corner 19 is awarded to
Alan Jones. Congratulations!
Tennis tournament
Solution by Leon Poladian: The second-best player can only ever lose to the best
player. The best player has participated in eight matches and defeated eight opponents. So the second best player is amongst these eight opponents. It will thus
take a further seven games to identify the second best player.
Paper route
Solution by David Angell: Represent the street by a row of 40 black dots (those
houses that will receive newspapers) and 10 white dots (those that won’t). We
have to count the number of arrangements in which at least two black dots separate
each pair of consecutive white dots.
As there are nine gaps between the white dots, we will set aside 18 black dots for
the moment. Start with an arbitrary arrangement of the remaining 22 black dots
and 10 white dots. We can insert the 18 reserved black dots into the nine gaps
to ensure that each gap has at least two black dots, thus creating an arrangement
satisfying the original conditions. In fact this is a bijection because the move is
reversible from any valid original arrangement of 40 dots.
Therefore the required answer is also the number of ways to arrange 22 black dots
and 10 white dots in a row, which is
 
32
= 64512240.
10
Guessing game
Solution by James East: Let the apprentices be A, B and C, in order of speaking,
with numbers a, b and c respectively. Since the numbers are non-negative, we
must have a, b, c ≤ 12. If a was even, then A could not have known that b 6= c, so
a must be odd. Similarly, b is also odd. Furthermore, since B already knew that
the other odd number was different from b, we must have b ≥ 7.
The constraints b ∈ {7, 9, 11}, a + b + c = 14 and a being odd, yield the following
possible triples (a, b, c) after A and B have spoken:
(1, 7, 6), (3, 7, 4), (5, 7, 2), (1, 9, 4), (3, 9, 2), (1, 11, 2).
Now, if c = 4 or c = 2, then C would not know a and b for certain. Hence we
conclude that (a, b, c) = (1, 7, 6).
Bonus: Again, a is odd. We cannot have b ∈ {7, 9, 11} or else B would not have
needed to wait for A to speak. We cannot have b ∈ {1, 3, 5} or else B would not
have known that a 6= b.
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If b ∈ {4, 8, 12}, then a + c = 14 − b is two times an odd number. So B would not
have known that a 6= c. This leaves the possibilities b ∈ {2, 6, 10}. Together with
a + b + c = 14 and a being odd, we have the following possibilities for (a, b, c) after
A and B have spoken:
(1, 2, 11), (3, 2, 9), (5, 2, 7), (7, 2, 5), (9, 2, 3), (11, 2, 1),
(1, 6, 7), (3, 6, 5), (5, 6, 3), (7, 6, 1),
(1, 10, 3), (3, 10, 1).
Again we disregard triples where c is not unique, and conclude that there are two
possibilities: (a, b, c) = (1, 2, 11) or (a, b, c) = (3, 2, 9). We cannot know which one
is correct for sure, and neither can the second apprentice!
Serious summation
Solution by Samuel Mueller: Rationalising the denominators and using a few simple identities:
s
√
9800
9800
X
X
1
1
n − n2 − 1
p
√
√
=
×
√
n + n2 − 1 n=1 n + n2 − 1 n − n2 − 1
n=1
9800
p
Xq
=
n − n2 − 1
n=1

9800 q
p
1 X
= √
2n − 2 (n + 1)(n − 1)
2 n=1
9800 q
√
√
2
1 X
= √
n+1− n−1
2 n=1

9800 
√
1 X √
= √
n+1− n−1 .
2 n=1

This is a telescoping sum. Most of the terms cancel out as follows,
√
√
√
√
√
√
√ 
1 √
√
9801 − 9799 + 9800 − 9798 + · · · + 3 − 1 + 2 − 0
2
√
√
√ 
1 √
= √
9801 + 9800 − 1 − 0
2
√

1
= √ 99 + 70 2 − 1
2
√
= 70 + 49 2.

Reality television
Solution by Christopher Ryba: Let the set of contestants be A = {a1 , . . . , an }. For
each contestant ai , define f(ai ) to be the number of contestants in his or her team,
including ai . Also define g(ai ) to be the number of contestants in his or her room,
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including ai as well. Now
X
ai ∈A

X

ai ∈A

Hence

21

1
= the number of teams = 11
f(ai )
1
= the number of rooms = 8.
g(ai )

X 1
1
−
= 3.
f(ai ) g(ai )

ai ∈A

Since the functions f and g only return positive integers, for each ai we must have
|1/f(ai ) − 1/g(ai )| ≤ 1. So for the above sum to be 3,
1
1
−
>0
f(ai ) g(ai )
must hold for tjree choices of ai . This rearranges to g(ai ) > f(ai ). Therefore there
exist three contestants with more roommates than teammates.
Scissors and shapes
1. Solution by Alan Jones: First note that for any given right-angled triangle,
the cut is unique and well defined. Assume Edward can reach a state with
no congruent triangles. At least three out of the four original triangles must
be cut at least once. This results in three small congruent triangles labelled
S and three large congruent triangles labelled L, as shown in the diagram
below.

L

L
S

L
S

S

Once again, for there to be no congruent triangles, at least two of the S
triangles must be cut. The same goes for at least two of the L triangles.
This creates two SL and two LS triangles, as shown below.

LS

SL

LS

SL

However, the SL and LS triangles are congruent. So Edward has returned
to the original state of four congruent triangles (not to mention any other
possibly congruent triangles out of the remaining pieces), despite only performing necessary cuts. Therefore it is not possible for Edward to create
pairwise incongruent triangles using a finite number of cuts.
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2. Solution by Ross Atkins: Notice that after each slice-flip-glue move, the area
and perimeter of the shape remains constant. So it is sufficient to prove that
no triangle has the same area and perimeter as a square.
Without the loss of generality, let the square be a unit square, and let (a, b, c)
be the side lengths of a triangle of perimeter a + b + c = 4. By Heron’s
formula, the area of such a triangle would be
p
2(2 − a)(2 − b)(2 − c).
Now by the arithmetic and geometric means (AM-GM) inequality
p
2 + (2 − a) + (2 − b) + (2 − c)
≥ 4 2(2 − a)(2 − b)(2 − c)
4
p
=⇒
1 ≥ 2(2 − a)(2 − b)(2 − c)
=⇒
Area of the square ≥ Area of the triangle.

In order to achieve equality in the AM-GM inequality, we require 2 = 2−a =
2 − b = 2 − c which cannot hold. So the triangle cannot have the same area
as the square.
Therefore Edward can never transform a square into a triangle using these
moves.

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

Kate Smith-Miles1

Gazette: Your undergraduate degree is a B.Sc. (Hons) in Mathematics. When did
your interest in mathematics begin, and how did this lead to your choice of undergraduate study?
Smith-Miles: Like most mathematicians, I loved maths in high school. I had an
inspiring maths teacher and by the end of Year 12 I wanted to learn more maths. I
didn’t know what a mathematician did, but I couldn’t imagine anything I could do
as a job that would be more fun and rewarding than solving differential equations
all day! Strangely, the teacher who had been so inspirational tried to dissuade me
from studying maths, and thought that I shouldn’t waste my marks doing a science
degree. Having a father who is a doctor meant that I was most certainly not
interested in studying medicine though. I had seen enough to know that you need
to feel a calling to that kind of commitment and responsibility. I decided to follow
what I was passionate about, and to continue learning more about mathematics.
From my very first lecture at the University of Melbourne I realised where my
mathematics degree would take me — I immediately wanted to become a lecturer.
The material we were being taught was so interesting, and yet it was being taught
in the most boring way imaginable by someone who didn’t seem to want to be
teaching a large class of rowdy first years. Someone next to me told me that
lecturers were paid over $100 per hour, which seemed like great recompense considering I was earning a living doing lots of $20 per hour private tutoring jobs. I
already knew that I loved teaching, and combining teaching with time to solve my
own maths problems suddenly seemed like the ideal profession for me. I asked the
student next to me if he knew what you had to do to become a lecturer, and he
said that I needed to get a PhD. So from day one I approached my undergraduate
degree knowing that I was going to do a PhD and become an academic.
Gazette: What drew you to a PhD in Electrical Engineering?
Smith-Miles: I originally planned to do a PhD in mathematics, continuing my honours topic on chaotic dynamical systems with Colin Thompson. This was a topic
that was introduced to me by Reinout Quispel when I did summer vacation work
at Latrobe at the end of third year. But in the week that PhD applications had
to be submitted, an engineering friend of mine told me that one of his professors
was looking for a maths student to work on a PhD project in collaboration with
CSIRO. It sounded fascinating when I went to meet with the professor (Marimuthu
Palaniswami). He was proposing that I develop mathematical models of the human
brain (systems of differential equations called artificial neural networks) to solve
NP-hard combinatorial optimisation problems. The idea had been demonstrated

1 School

of Mathematical Sciences, Wellington Road, Clayton, VIC 3800.
E-mail: kate.smith-miles@sci.monash.edu.au
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already, but there was much scope for refinement and extending the concepts into
new territory. Most attractive to me was the prospect of working with CSIRO
to use the developed techniques to solve practical optimisation problems. I had
a supervisor in the operations research group at CSIRO Division of Mathematics
and Statistics (Mohan Krishnamoorthy) and spent every day at CSIRO. So even
though technically my PhD is in electrical engineering, I didn’t spend much time
in the electrical engineering department at the University of Melbourne, and I
really consider that my PhD is in applied mathematics.
Gazette: What was your career path from PhD to your current position as Head
of the School of Mathematical Sciences at Monash University?
Smith-Miles: During the three years I spent at CSIRO completing my PhD I
learned a lot about real-world problems, consulting work, and so forth but I also
realised that this was not the ideal work environment for me, since I really love to
teach. Towards the end of my PhD, I walked across the road to the mathematics
department at Monash University and asked if they did operations research, but
they told me that most of the operations research people at Monash were in the
IT faculty. So I dropped in to meet the Head of the School of Business Systems
who chatted to me for a while, took a look at the five journal papers I had written
from my PhD, and offered me a lecturing position on the spot! I couldn’t believe
it. I had gone to see if they had any postdoc positions and wasn’t expecting to
be offered my dream job straight away. The position hadn’t even been advertised.
I don’t know how they arranged it, but I started two months later in February
1996.
Over the next 10 years I was promoted regularly through the promotion committees until I reached full professor in 2006. During that time I had won about six
ARC grants, supervised about 15 PhD students, been Director of Research and
Deputy Head of School, and been Director of the Monash Data Mining Centre. My
research had stayed mathematically focused, but had diversified to include data
mining and pattern recognition, time series analysis, chaotic neural networks, as
well as optimisation. My interest in practical applications had been useful during
that time to develop many fruitful collaborations with colleagues across different
faculties at Monash, including epidemiology, engineering, medicine, microbiology
and finance, as well as industry collaborations. During that time I also became
a mother to my two beautiful and talented children (Charlotte born in 2002 and
Jamie born in 2005). It was certainly a busy 10-year period!
Once I reached full professor it felt like I had reached a point where I needed to
decide to either continue doing more of the same or look for new challenges. My
research was starting to feel too broad, and I started not to enjoy that aspect of
my job. Sometimes when you spread yourself too thin you lose the rewards that
come from making truly significant breakthroughs. Where I was feeling rewarded
though was helping other people develop their research careers, and supporting
them so they could make their breakthroughs — there was a gratitude from them
that made it all seem worthwhile. Once I had my children it felt like there was
not enough time in the week to do both: progress a deep research agenda of my
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own while simultaneously supporting a full load of PhD students, numerous crossdisciplinary collaborations, and also support the research efforts of all staff in my
school with grant reviewing and so on.
After some considerable thought I decided to apply for a Head of School position that had been advertised at Deakin University. It was clear from the outset
that this was an ambitious role. The School was newly merged and comprised
the disciplines of engineering, IT and mathematics. Given my multi-disciplinary
background and recent leadership experience, the position description seemed to
have been written for me! The main problem was that the school was not just
disciplinarily spread, it was also geographically spread — half of the school was in
the Melbourne and the other half in Geelong (a 90-minute drive away). After the
first day in the job, when I went to the Geelong campus and returned late that
night to find over 100 unread emails in my inbox, I knew that I would only be
doing one three-year term as Head of School! My three years at Deakin were great,
and I learned a lot about running a school. I also learned about the importance
of mathematics service teaching, and enjoyed greatly the years I spent teaching
mathematics to first-year Bachelor of Primary Education students.
At the beginning of the third year of my term as Head of School, I heard that
Monash University had advertised for a Head of the School of Mathematical Sciences. The position description also seemed like it was written for me! So I applied,
and was successful, and started the role in January 2009. It is a dream job for me:
great staff, great students, great university, and 20 minutes from home! I finally
feel like I am getting the balance right between work and family, and the balance
right between making my own research breakthroughs and supporting others to
achieve theirs.
Gazette: Is there a common thread that ties your research in different disciplines
together? How has your research focus developed over time?
Smith-Miles: Interestingly, now I think about it, a common thread could be differential equations (more complex than the ones that inspired me in high school
of course!). My neural network work is based on differential equation models of
the brain, and some of the things I have been doing more recently in mathematical biology also involve differential equation models, such as modelling stem cell
differentiation pathways. But I suspect I am working too hard to find a common thread — my research journey has not been constrained by a single common
thread.
Soon after my PhD when I began working as a lecturer in the IT Faculty at
Monash, I was advised to find a less-mathematical, more business kind of research direction. While I kept my chaotic dynamical systems interests alive with
chaotic neural networks research, I conceded by also looking at other kinds of neural network models that were being used for business problems like stock market
prediction. These methods learn patterns in data by experience, like humans do,
by some mathematical algorithms that adapt, over time, the network structure to
minimise errors in performance. A lot of the industry work I have done, and much
of the inter-disciplinary work, has had learning as a common thread.
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In recent years I have focused on applying the idea of learning patterns in datasets
to my original research domain of combinatorial optimisation. The ability to learn
is a critical ingredient of ‘intelligence’, and so this fairly new area of research is
known as ‘intelligent optimisation’. We build mathematical models to learn from
the experience of solving many different instances of an optimisation problem, and
try to gain genuine insight into the properties of the instances that make certain
algorithms excel or fail. This insight can then be used to predict performance and
eliminate tedious trial-and-error search for the best algorithm (or set of parameters
for an algorithm), and can also assist the development of new algorithms better
tailored to the properties of the problem.
Gazette: What has been a highlight of your career so far?
Smith-Miles: Winning the AustMS medal in 2010 is an obvious highlight. While I
have received recognition from other disciplines for the contributions I have made
to them (using mathematical techniques), it is even more valuable to me that the
mathematics community considers that I have contributed significantly to mathematics as well. I was especially gratified by the committee’s citation which described my contributions as ‘characterised by their extraordinary breadth, as well
as an exceptional attention to rigour’. These are precious words for an applied
mathematician.
Gazette: What do you do to relax?
Smith-Miles: The fastest way for me to unwind is to play the ’cello for 10 minutes. My favourite piece at the moment is ‘Oblivion’ by Astor Piazzolla, which I
then usually follow with something from one of the Bach ’cello suites. There is
something about the rich resonance of the sound and the physicality of playing it
that immediately makes me feel rejuvenated.
Music has always been a significant part of my life, and the relationship between
maths and music is one that has fascinated me for years. I wrote an essay on
the topic in Year 11 and developed some (unnecessarily complex) formulae to enable the key to be determined based on the number of sharps or flats (of course,
musicians just memorise the ‘circle of fifths’ but I thought it was neat that a
mathematical formula could be derived).
My first research experience was also on the relationship between maths and music: in third year Derek Chan supervised an undergraduate research project where
I took the first note in each bar of the Bach First Invention in C major, performed
a fractal interpolation, and generated a new piece of music. This was how my
relationship with my husband started. When we met and I found out that he
was a musician, I started telling him about my project and he said he would be
really interested to hear the music that the fractal produced. He analysed it for
me (it turns out to be in the Ancient Greek Phrygian mode rather than C major,
which he thought was fascinating but I still don’t know why 20 years later!), and
one thing led to another. I’ve never thanked Derek Chan for choosing a project
that changed my life, so thanks Derek if you read this! These days my interest in
the relationship between maths and music is one that I explore not just with my
husband, but also with our children, both of whom are talented little musicians.
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I also play in the ’cello section of a local community orchestra when conference
travel doesn’t interfere, but I try not to talk to them about mathematics!

Kate Smith-Miles is a Professor and Head of the School
of Mathematical Sciences at Monash University. Prior to
this role, she held a Chair in Engineering at Deakin University (where she was Head of the School of Engineering
and Information Technology from 2006 to 2008) and a
Chair in Information Technology at Monash University
(where she worked from 1996 to 2006). Kate has published two books on neural networks and data mining
applications, and over 200 refereed journal and international conference papers in the areas of neural networks,
combinatorial optimisation, intelligent systems and data
mining. She has supervised 18 PhD students to completion, and has been awarded over AUD$1.75 million in
competitive grants, including eight Australian Research
Council grants and industry awards. She was awarded
the Australian Mathematical Society Medal in 2010 for
distinguished research.

Emeritus Professor John Makepeace Bennett
31 July 1921 { 9 December 2010

Emeritus Professor John Bennett AO was an internationally recognised Australian
computing pioneer and numerical analyst. Starting at the University of Sydney in
1956, in 1961 he became Australia’s first Professor of Computing with an initial
title of Professor of Physics (Electronic Computing) though in 1982 this was
changed to Professor of Computer Science and Head of the Basser Department
of Computer Science, a position he held until his formal retirement in 1986. Born
in Warwick Queensland, he attended the Southport School. This was followed by a
BE (Civil). During World War II he used his technical bent to serve in the RAAF
in radar units. Following the war, he returned to the University of Queensland to
study Electrical and Mechanical Engineering and Mathematics.
John joined the Brisbane City Electric Light Company where, inspired by a
radio talk about the Automatic Computing Engine (ACE) being developed at
the National Physical Laboratory in Teddington, he saw a possible solution to the
repetitive calculations of his employer. In 1947 he set sail for Cambridge, where he
became the first PhD student of Sir Maurice Wilkes (who predeceased him by just
two weeks). Here he was responsible for the design, construction and testing of part
of the Electronic Delay Storage Automatic Calculator (EDSAC), one of the world’s
first computers. He then carried out the first structural engineering calculations
by computer as part of his PhD. In Cambridge he also pioneered the use of digital
computers for X-ray crystallography in collaboration with John Kendrew (later a
Nobel prize winner). From Cambridge he moved in 1950 to Ferranti in Manchester
to work on the Mark 1*. In 1952, he married Mary Elkington, an economist working
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at Ferranti, and in 1953 John moved to Ferranti’s London Computer Laboratory,
where he worked alongside Charles Owen who went on to design the IBM 360/30.
In January 1956, John started as Numerical Analyst in the Adolph Basser
Laboratory at the University of Sydney to head operations on SILLIAC (Sydney
ILLInois Automatic Computer), having been recruited by Professor Harry Messel,
then head of Physics at the University. The computer, generously funded by Dr
Basser, was needed for the calculations for theoretical and experimental physics.
Through the connections of Dr John Blatt in Physics, the University was able
to obtain all that was necessary to build the Sydney version of ILLIAC and
the first calculations were performed in July 1956. Short courses on computing
were run in 1957 and 1958 but in 1959 a Postgraduate Diploma in Numerical
Analysis and Automatic Computing was instituted. The Laboratories became an
ever-expanding centre for teaching computer science and for computing services
for the University though the latter were split off in 1972 to become the University
Computing Centre.
A further generous donation by Dr and Mrs Cecil Green of Texas assisted with
the purchase of an English Electric KDF9 in 1964. In time, this was followed by
the purchase of many further computers, linked by a revolutionary home-grown
network and partially distributed operating system, Bassernet. This was one of the
world’s first local area networks. John set up a link from this to ARPANET (the
forerunner of the Internet) in Hawaii in the early 1970s. It is perhaps fitting that
his son Chris works in streaming media via broadband over the internet. Colleague
Professor Arthur Sale (now at Tasmania) has similarly had a long-time interest in
cheap access to broadband for the masses.
From the time he arrived at Basser, with which his name became synonymous,
John’s enduring vision was to educate students, industry and government in the
powers of computers — using whatever computers were available. In particular, he
expended considerable energy in demonstrating the use of computers for business
and running courses for their staff. He established the Australian Computing
Society and was its first President. He co-edited the history, Computing in
Australia (1994). John’s AO in 1983 was for his visionary contributions towards
the development of computing in Australia.
John was gregarious and he invited many eminent visitors to Australia to educate
staff, students and industry. They included Sir Maurice Wilkes and Professor
Sandy Douglas, both English computing pioneers, numerical analysts such as
Professor Leslie Fox from Oxford and Professor Ailsa Land of London School
of Economics (LSE) and Professor Frank Land also of LSE, an early information
systems expert. John had an insatiable curiosity and used his keen intellect to
see approaches and solutions to a wide variety of computational problems often
inspired by his many visitors. A chance question from one led to his colleague,
Dr Don Herbison-Evans, spending many years computerising dance notation and
another colleague, Dr Ian Parkin, writing more theoretical graphics papers.
At the time of his retirement, John had over 100 research articles, many
written with collaborators. Though knowledgeable about many things, his abiding
passion was matrices. He encouraged colleague Professor Jennie Seberry (now
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at the University of Wollongong) in her work on Hadamard matrices and
other combinatoric research. His friend Ailsa Land’s pioneering work in integer
programming inspired John’s first PhD student, Dr Bob Dakin, to spend many
years researching the Travelling Salesman Problem. His second PhD student,
Professor Jenny Edwards (UTS), furthered the integer programming work on large
sparse matrices especially in the early days of parallel programming. Another
early PhD student, Professor Chung Yuen (Singapore), followed John’s hardware
interests, becoming an expert on scalable computing. John encouraged colleague
Professor Allan Bromley in his research into hardware, especially historical
computing devices and the work of the 19th century computing pioneer Charles
Babbage. John took great delight in the subsequent influence of the many
descendants of Babbage on aspects of Australian life.
Though formally retired for some 25 years, John remained on top of the latest
developments such as quantum computing. For many years he continued to attend
conferences and seminars, asking his trademark penetrating questions. He was
always an educator and visionary and an inspiration to all who came into contact
with him.
John is survived by his wife Mary, son Christopher, daughters Ann, Sally and Jane
and their families.
Jenny Edwards, University of Technology, PO Box 123, Broadway, NSW 2007.
Email: jenny.edwards@uts.edu.au
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Emeritus Professor Alfred Jacobus (Alf) van der Poorten
16 May 1942 { 9 October 2010

On 9th October 2010, at the young age of 68, Alf van der Poorten died from
metastatic lung cancer. He had been ill for two and a half years and endured
three operations and several rounds of radiotherapy and chemotherapy, but none
of these treatments was able to arrest the progress of his illness. Australia has lost
one of its leading pure mathematicians.
Alf was born in Amsterdam in 1942 and spent the war years as ‘Fritsje’, the
youngest child of the Teerink family in Amersfoort. His real parents, David and
Marianne van der Poorten, were among the few who returned from the camps. Alf
was reunited with them in 1945. His family, including sisters Malieke and Rose,
migrated to Sydney aboard the SS Himalaya in early 1951. Eventually the family
settled in Bellevue Hill where David van der Poorten became a successful general
practitioner.
Alf modestly claimed to have ‘survived the ministrations of Sydney Boys High
School’. In fact he excelled, and was ranked among the top few students in New
South Wales in the Leaving Certificate Examination. After a year in a youth
leadership program in Israel, Alf accepted a cadetship in mathematics at the
University of New South Wales (UNSW) in 1961.
Alf was a student and then an academic at UNSW for eighteen years. Altogether
he collected four degrees from the university. He first graduated in 1965 from a
Bachelor of Science degree with Honours in Pure Mathematics. He next completed
his doctorate in 1968. Alf avoided the compulsory general studies subjects of the
science degree by pursuing a concurrent major sequence in Philosophy, which he
later converted to a Bachelor of Arts with Honours. Lest his education be totally
impractical, he then proceeded to complete an MBA degree.
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During the 1960s Alf was extremely active politically. He was President of the
UNSW Students’ Union Council from 1964 to 1965 and President of the UNSW
University Union from 1965 to 1967. He served on the Council of the University
from 1967 to 1973. He was also National President of the Jewish youth movement
Betar, President of the Australian Union of Jewish Students and President of the
State Zionist Youth Council. In 1966 he received the Australian Youth Citizenship
Award ‘for his attainments in community service, academic achievement and
youth leadership’. Alf joined the Board of Directors of the University Co-operative
Bookshop Ltd in 1965 and remained a Director until 1982, serving as Chairman
of the Board from 1979.
Alf was interested in all of mathematics but his research was in diverse aspects of
number theory. His doctoral supervisor was Kurt Mahler, who was a Professorial
Fellow in the Research School of Mathematical Sciences at the Australian National
University. Alf’s thesis was entitled ‘Simultaneous algebraic approximations to
functions’ and it was in this work that he made his first contributions to
transcendence theory. It is no surprise that Alf’s second paper was a note on
‘Transcendental entire functions mapping every algebraic number field into itself’.
At UNSW he was particularly influenced by his teachers John Blatt and George
Szekeres.
Alf was appointed Lecturer in Pure Mathematics at UNSW in 1969. I first met
him late in 1970, at the time of my appointment, and he was already de facto Head
of Department since George Szekeres had no interest in administrative details. Alf
was promoted to Senior Lecturer in 1972 and to Associate Professor in 1976.
In 1972 John Loxton joined the department, and over the next decade Alf and
John wrote twenty-one joint research papers — all of them serious contributions to
number theory. A number of these papers were contributions to Baker’s method of
linear forms in the logarithms of algebraic numbers and some extended Mahler’s
method for determining transcendence and algebraic independence. Other papers
related to growth of recurrence sequences and algebraic functions satisfying
functional equations, and there was a sequence of papers investigating arithmetic
properties of certain functions in several variables. They also wrote about regular
sequences and automata. The collaboration of Alf van der Poorten and John
Loxton was clearly the most important of both their mathematical careers.
During the 1970s Alf spent time on study leave in Leiden, Cambridge (UK) and
Kingston (Ontario). His hosts were Robert Tijdeman, Alan Baker and Paulo
Ribenboim. He took advantage of this time outside Australia to rapidly build
his network of mathematical collaborators. Later sabbatical leave periods took
Alf, and often his whole family, to Israel, Bordeaux, Delft, Helsinki and Princeton.
In 1979, Alf was appointed Professor of Mathematics at Macquarie University.
He was immediately immersed in administrative duties but still found the time
and energy to expand his research output. He served as Head of the School of
Mathematics, Physics, Computing and Electronics from 1980 to 1987 and again
from 1991 to 1996. Macquarie University was founded only in the 1960s. Alf was
asked to increase the research profile of the School, and he succeeded in this
through making a number of excellent appointments.
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In the periods he was not Head of School, Alf served on the Academic Senate.
As Presiding Member of the Academic Senate he was a member of Macquarie
University’s Senior Executive and an ex-officio member of the University Council
until his retirement from administrative activity at the end of 2001. Alf retired
from Macquarie in 2002.
An unusual aspect of Alf’s research output was the number of his joint authors.
Of his publications, 178 have been reviewed by Maths Reviews, and this number
will rise over the next couple of years. Once he moved to Macquarie University
both Alf’s scholarship and his research output rapidly increased with a constant
stream of overseas visitors, mainly courtesy of the Australian Research Council.
MathSciNet currently lists sixty-five of Alf’s co-authors, with the most frequent
collaborators being John Loxton, Michel Mendès France and Hugh Williams. The
list also includes Enrico Bombieri, Richard Brent, John Coates, Paula Cohen,
Bernhard Dwork, K. Inkeri, Sidney Morris, Bernhard Neumann, Jeffery Shallit,
Igor Shparlinski, Robert Tijdeman and Michel Waldschmidt.
In a document such as this it is not possible to fully analyse Alf’s research output.
Perhaps it is best to mention work that Alf believed to be highlights of his research.
He certainly considered much of the work with Loxton to be important.
In addition, in 1988 he solved Pisot’s conjecture on the Hadamard quotient of two
rational functions and he used these ideas to produce a new proof of the celebrated
S-unit theorem. In 1992, jointly with Bernie Dwork, he studied the ‘Eisenstein
constant’, providing sharp bounds on the Taylor coefficients of an algebraic power
series. Work begun in the early 1980s with Bombieri led to the invariant Thue–
Siegel method being applied to the explicit construction of curves with prescribed
singularities. Finally, in 1999, Alf and Kenneth Williams succeeded in breaking up
the Chowla–Selberg formula, allowing evaluation of the Dedekind eta function for
all discriminants in terms of singular values of the L-functions.
Alf always attempted to prove that ‘mathematics is beautiful, elegant and fun,
a language as worthwhile learning as any other’, as he remarked to a reporter
in 1979. In part this was done by giving vivid and interesting colloquium talks
on five continents. In addition, he put real effort into expository writing. One
example of this was in 1978 when ‘A proof that Euler missed . . . Apéry’s proof
of the irrationality of ζ(3)’ appeared in the first volume of the Mathematical
Intelligencer. Apéry was a professor of chemistry whose seminar on this surprising
result was very terse and not believed by some mathematicians in the audience.
Alf sorted out the details and published a full proof. I heard him give a very
successful seminar on this material at Rutgers University in 1978. This talk was
given at a dozen departments in the US during the fall of that year. As a second
example, his fine book ‘Notes on Fermat’s Last Theorem’ was published by WileyInterscience in 1996. Alf claimed that reading it ‘required little more than one year
of university mathematics and an interest in formulas’. This is not quite true but
nevertheless the book was awarded an American Publishers’ Award for Excellence
in Mathematics.
Alf made significant contributions to the mathematics profession both within
Australia and overseas. He was the founding Editor of the Australian Mathematical
Society Gazette, served on the Council of the Society for many years and was
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President from 1996 to 1998. As President, he worked hard to reduce any remaining
tension between pure and applied mathematicians in Australia. During his tenure
as president the Council agreed to underwrite the 5th International Congress on
Industrial and Applied Mathematics, ICIAM 2003, the first large mathematics
congress to be held in Australia. This was an important and visionary undertaking
for the Society.
In 1994–1995, Alf chaired a Working Party, with Noel Barton as Executive Officer,
on behalf of the National Committee for Mathematics to report on ‘Mathematical
Sciences Research and Advanced Mathematical Services in Australia’. In 1998 he
was a member of the Canadian National Science and Engineering Research Council
(NSERC) site visit committee to evaluate Canada’s three national Mathematical
Sciences Research Institutes; and in 2003 he was a member of the Association of
Universities in the Netherlands (VSNU) review committee for academic research
in mathematics. In 1998, Alf joined the new Committee on Electronic Information
Communication (CEIC) of the International Mathematical Union (IMU), and was
reappointed in 2002 and 2006; he was also one of Australia’s three delegates to
the quadrennial Assembly of the IMU at Dresden (1998), at Beijing (2002), and
at Santiago de Compostela (2006).
Alf’s contribution to mathematics was recognised by the award of a Doctorate
Honoris Causa by the Université Bordeaux I in 1998, for which he was nominated
by Michel Mendès France. In his acceptance speech Alf noted that he had visited
the department so many times that he considered it to be his third University.
In recognition of both his own mathematics and his services to mathematics in
Australia, Alf, jointly with Ian Sloan, was awarded the inaugural George Szekeres
Medal of the Australian Mathematical Society in 2002. He was also appointed a
Member of the Order of Australia (AM) in the Australia Day Honours List 2004,
for ‘service to mathematical research and education, particularly in the field of
number theory’.
Away from mathematics most of Alf’s interests were rather sedentary. His writing
of mathematics seemed to occur during the ad-breaks in televised football. He
watched all the main codes of football as well as cricket, baseball and netball.
Above all, he supported the St George Rugby League Football team from the
early 1950s onwards. When mathematical inspiration was hard to come by he
read science fiction and mysteries. Alf claimed never to have thrown a book away
and he thus owned some five thousand science fiction books and several thousand
mysteries; but he was ‘not a collector, just a keeper’. Since he also owned a couple
of thousand mathematics books almost no part of his family home was without
bookshelves.
Alf is survived by his mother Marianne, his wife Joy, his children David and Kate,
and four grandchildren Elizabeth, James, Gabrielle and Ellie.
On behalf of the mathematical community across Australia I acknowledge our
great respect for Alf’s achievements. We honour the very substantial contribution
Alf van der Poorten has made to mathematics in Australia.
David Hunt, University of New South Wales
E-mail: d.hunt@unsw.edu.au

Matrix factorisations
Amnon Neeman1

Abstract
We will give an introduction to matrix factorisations, and end with a recent
result by Daniel Murfet.

Let k be a field of characteristic zero, and let R = k[x1, x2 , . . . , xn ] be the polynomial ring over k in n variables. Let W ∈ R be a homogeneous polynomial. We
remind the reader: a polynomial is homogeneous if all the terms have equal degrees. A matrix factorisation for W is a pair of matrices A and B, with entries
homogeneous polynomials in R, so that
AB = W · I,

BA = W · I.

That is, both AB and BA are identity matrices multiplied by the scalar W .
Remark 1. The theory is more general: it is not necessary to assume that W is homogeneous; quasi-homogeneous is certainly enough (whatever quasi-homogeneous
means). There is also a version with power series in place of polynomials. And
there are generalisations in other directions that I will not even mention.
Example 1. The simplest example is where A and B are 1 × 1 matrices. In other
words: if the polynomial W factorises as a product W = W1 W2 of two homogeneous polynomials, then the 1 × 1 matrices A = (W1 ) and B = (W2 ) provide a
matrix factorisation for W .
Example 2. To see that there are more interesting examples let us consider the
following. Let n = 3, that is, we consider polynomials in three variables. If we
write R as R = k[x, y, z], let W be the polynomial
W = xy + yz + zx.
The reader can check that the following is a matrix factorisation of W




z
y
x+y y
A=
B=
.
x −x − y
x
−z
Invited technical paper, communicated by Mathai Varghese.
The research was partly supported by the Australian Research Council.
1 Centre for Mathematics and its Applications, Mathematical Sciences Institute, John Dedman
Building, The Australian National University, Canberra, ACT 0200.
Email: Amnon.Neeman@anu.edu.au

38

Matrix factorisations

Remark 2. The observant reader will probably be unimpressed. After all, for any
square matrix A we have a general formula for its inverse. There is a matrix B =
Adj(A), sometimes called the adjoint of A and given in terms of some complicated
determinants, so that
AB = BA = det(A) · I,


z
y
where det(A) is the determinant of A. Now the determinant of A =
x −x − y
is easily computed to be −xy − yz − zx, and the B of Example 2 is nothing more
than B = −Adj(A).
Example 3. As in Example 2 we let W = xy + yz + zx. The next exercise for the
reader is to show that the following is also a matrix factorisation:




y 0
z
y
z 0
z
y
0 y
0 z
x −x
x −x


A=
B=
x y −z 0 
x y −y 0  .
x −z 0 −z
x −z 0 −y

Note that in this case the determinant is a homogeneous polynomial of degree 4,
while W has degree 2. Hence we cannot be in the well-known case of Remark 2.
Remark 3. All our examples so far have been square matrices. There is a good
reason for this: if W ∈ R is not zero, then W −1 · B is an inverse to A over the
quotient field of R. A matrix can only have a two-sided inverse if it’s square.
The reason we defined matrix factorisations the way we did is that the case W = 0
is very interesting and we do not want to exclude it. It is quite possible to have
non-square factorisations of zero; we leave this to the reader.
The obvious next question is how one might go about constructing matrix factorisations. How did I manage to produce Example 3?
To explain this it’s best to think of the subject more abstractly. We teach our
linear algebra students that the right way to think of matrices is in terms of linear
maps: given a linear map L : V1 −→ V2 , where V1 and V2 are vector spaces, together
with a choice of basis for both V1 and V2 , then the map L can be represented by
a matrix. The basis-free way of thinking of matrices is as linear maps.
The abstract way to think of matrix factorisations is that we have two vector
spaces2 V1 and V2 over the ring R and two linear maps A : V1 −→ V2 and
B : V2 −→ V1 , so that the two composites
A

B

V1 −−−−→ V2 −−−−→ V1 ,

B

A

V2 −−−−→ V1 −−−−→ V2

are both W · I, where I is the appropriate identity. I will sometimes write V for
A
B
short, letting it denote all the data V1 −→ V2 −→ V1 of a matrix factorisation.
2 The

ring R is not a field, and the correct technical term for what we have is two ‘free modules’
over the ring R. I will continue calling them vector spaces because the term is probably more
familiar to the non-experts.
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Construction. Suppose we are given two homogeneous polynomials W, W 0 ∈ R
A
B
of the same degree. Let V be the matrix factorisation V1 −→ V2 −→ V1 for W , and
A0

B0

let V 0 be the matrix factorisation V10 −→ V20 −→ V10 for W 0 . Then the following is
a matrix factorisation for W + W 0 , denoted V ⊗ V 0 and called the tensor product
of V and V 0 :
[V1 ⊗ V10 ] ⊕ [V2 ⊗ V20 ]

[V1 ⊗ V10 ] ⊕ [V2 ⊗ V20 ]

LLL
LLL
LLL
0
@

−1 ⊗ A0
A⊗1

B ⊗1
1 ⊗L B 0

1

0

A

@

LLL
LLL
LL&&

−1 ⊗ B 0
A⊗1

88
rrr
r
r
r
rrr 1

B⊗1
1 ⊗ A0

rr
rrr
r
r
rr

A

[V1 ⊗ V20 ] ⊕ [V2 ⊗ V10 ]

Remark 4. The reader can amuse herself by checking that the matrix factorisation in Example 2 is (up to a minor change of basis) the tensor product of the 1 ×1
matrix factorisations (xy) = (y) · (x) and (xz + yz) = (z) · (x + y). Similarly the
matrix factorisation in Example 3 is nothing more than the tensor product of the
three 1 × 1 factorisations (xy) = (y) · (x) and (xz) = (z) · (x) and (yz) = (z) · (y).
Remark 5. We have already mentioned that the case W = 0 is an important
special case. A matrix factorisation of W = 0 can be thought of as a string of
vector spaces and linear maps
A

B

A

B

A

B

A

· · · −−−−−→ V2 −−−−−→ V1 −−−−−→ V2 −−−−−→ V1 −−−−−→ V2 −−−−−→ V1 −−−−−→ · · · ,

where any pair of composable maps composes to zero. This makes it a chain complex; a matrix factorisation of zero is a 2-periodic chain complex. We can do the
ordinary constructions of homological algebra with it, for example we can take its
homology.
Remark 6. I will say almost nothing about applications in this note. Let me only
remark in passing that the Khovanov–Rozansky homology of a link is defined via
matrix factorisations. Roughly the construction goes as follows: given a presentation of the link, then to each crossing we associate a matrix factorisation. For
each subset of the set of crossings (there are 2m of them, where m is the number
of crossings) we can tensor together the matrix factorisations over the crossings
in the subset, producing a matrix factorisation of zero. The Khovanov–Rozansky
homology of the link is obtained by suitably assembling the data; see [5, 6] for
more detail.
Now we know what a matrix factorisation is, and it’s time to discuss homomorA

B

A0

B0

phisms of matrix factorisations. Let V1 −→ V2 −→ V1 and V10 −→ V20 −→ V10 be
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two matrix factorisations of W ∈ R. A map of matrix factorisations is a commutative diagram
A

B

A

B

A

B

A

· · · −−−−−→ V2 −−−−−→ V1 −−−−−→ V2 −−−−−→ V1 −−−−−→ V2 −−−−−→ V1 −−−−−→ · · ·
?
?
?
?
?
?
?
?
?
?
?
?
ψy
φy
ψy
φy
ψy
φy
· · · −−−−−→ V20 −−−−−→ V10 −−−−−→ V20 −−−−−→ V10 −−−−−→ V20 −−−−−→ V10 −−−−−→ · · ·
A0

B0

A0

B0

A0

B0

A0

More succinctly, a map (φ, ψ) : V −→ V 0 of matrix factorisations is a pair of linear
maps φ : V1 −→ V10 and ψ : V2 −→ V20 , so that ψA = A0 φ and φB = B 0 ψ. The map
(φ, ψ) : V −→ V 0 is null homotopic if there exists a pair of maps Θ1 : V1 −→ V20 and
Θ2 : V2 −→ V10 so that φ = B 0 Θ1 +Θ2 A and ψ = A0 Θ2 +Θ1 B. Two maps of matrix
factorisations are said to be homotopic (to each other) if the difference is null
homotopic. If V and V 0 are matrix factorisations of W , then Hom(V, V 0 ) will be
the vector space of homotopy equivalence classes of maps of matrix factorisations
V −→ V 0 .
Reminder. The subject of matrix factorisations is quite old; the article which
introduced them is a 1980 paper by Eisenbud [3]. Let me next recall a problem in
the field that remained open for a very long time.
Suppose W is a homogeneous polynomial of degree ≥ 2. Then the partial derivatives of W will be homogeneous polynomials of degree ≥ 1, and will all vanish at
the origin. We say that W has an isolated singularity at the origin if its partial
derivatives vanish nowhere else. Assuming that W has an isolated singularity at
the origin and that V and V 0 are matrix factorisations for W , Auslander [1] proved
in 1978 that Hom(V, V 0 ) is finite dimensional over k. Moreover, he proved a duality
theorem. Assuming that the number n is even (remember: we are looking at the
ring R = k[x1, x2 , . . . , xn ] of polynomials in n variables), Auslander proved that
the dual of Hom(V, V 0 ) is naturally isomorphic to Hom(V 0 , V ); for more detail see
Auslander [1, Proposition 8.8 in Ch. 1 and Proposition 1.3 in Ch. 3]. The case
V = V 0 is particularly interesting: the vector space Hom(V, V ) has an obvious
element, namely the identity map. But Hom(V, V ) is isomorphic to its own dual,
and this isomorphism must take 1 ∈ Hom(V, V ) to some linear map
Trace

Hom(V, V ) −−−−→ k .

Among all the linear maps there is a preferred one, a trace map on Hom(V, V ).
What is it? After all, everything is given quite explicitly by matrices. A map
(φ, ψ) : V −→ V is just a pair of matrices with polynomial entries, and the trace
is some element of k. Surely there must be a simple formula.
Finding such a formula resisted all attempts until 2002, when the mathematical
physicists Kapustin and Li produced one (I should mention that the subject of matrix factorisations has applications to string theory). They gave a ‘physics proof’
of their formula, but attempts to find a rigorous mathematical treatment remained
fruitless until 2009. I’m happy to report that my former student, Daniel Murfet,
found one in 2009. See [4] for the original article by Kapustin and Li, containing
the formula. Proofs may be found in Murfet [7] and in Dyckerhoff and Murfet [2].
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Let me end by noting that Daniel was an undergraduate student at UQ, then did
his PhD with me at the ANU, graduating in early 2008. The result reported above
is work he has done since his PhD, I had no part in it.
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Separation of variables for the symplectic
character using Sklyanin’s Q-operator approach
Anita Ponsaing1

The O(n) Loop Model is a two-dimensional lattice model that generalises the wellknown Ising model of magnetism. This model is of interest in statistical mechanics
because, when critical, it exhibits effective long-range interactions, and correlation
functions that decay with distance algebraically, rather than exponentially. At
the special value of n = 1, the critical O(1) model is also closely related to bond
percolation on the square lattice.
For an O(1) model on a lattice of width L, we are interested in examining the
long-range behaviour in the limit as L goes to infinity. The model can be studied
for a variety of boundary conditions, such as periodic in both directions (wrapped
around a torus), or constrained to an infinite strip of finite width. We are interested in the latter case — in particular, the influence of the boundaries in the large
L limit.
Certain statistical quantities associated with the behaviour of the critical twoboundary O(1) loop model have been calculated. These are given in terms of a
particular symmetric polynomial in L+2 variables, with L variables corresponding
to the sites along the width of the lattice, and two corresponding to the boundaries.
In the limit we are only interested in the case where the L lattice-site variables
are set to 1, while keeping the two boundary parameters general. This allows us
to measure the effect of the boundaries on the system. Thus, to find the limit of
these quantities we need to calculate the asymptotic limit of this polynomial as L
goes to infinity, with all but two variables set to 1.
The polynomials which appear in this model are well known in representation
theory: they are the characters of the symplectic group. Closely related are the
Schur functions, the characters of the general linear group. They are both known
as Schur polynomials, of type C and A respectively (the type label refers to the
root system of the underlying symmetries: they are both symmetric in their variables, but type C polynomials are Laurent polynomials and also invariant under
xi → 1/xi ). They have both also been used as generating functions for certain
counting problems in enumerative combinatorics, where the asymptotics are again
of interest.
Anita Ponsaing was awarded the B.H. Neumann Prize for best student presentation at AustMS
2010. This extended abstract is an invited contribution to the Gazette.
1 Department

of Mathematics and Statistics, The University of Melbourne, VIC 3010.
Email: a.ponsaing@ms.unimelb.edu.au
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In [1] we study a method for the separation of variables (SoV) of the symplectic
characters. The aim of the chosen SoV method is the construction of a separating operator S whose action on a polynomial P (x1 , . . . , xL) is proportional to a
product of single-variable polynomials,
SP (x1 , . . . , xL) = P (1, . . . , 1)

L
Y

q(xi ).

(1)

i=1

The problem of the asymptotics of the symplectic character is then reduced to
that of finding the asymptotics for each factorised part. In order for this approach
to be useful the method must also be reversible, which is one of the main technical
hurdles in SoV. The easiest way for this to happen is for S to be invertible.
Kuznetsov and Sklyanin [3] described a ‘Q-operator’ method of SoV for symmetric
functions, based on earlier work with Mangazeev on Jack polynomials of type A in
[2]. The authors gave a number of examples for the application of the Q-operator
method to systems of symmetric polynomials associated to the root system of type
A — in particular, the Schur functions described above. We extend this method to
the symplectic character (the Schur polynomial of type C). We explicitly construct
the separating operator, and prove that for the case of the symplectic character,
as with Schur functions, S is invertible.
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Anita is a final year PhD student at the University of
Melbourne, under the supervision of Jan de Gier. She did
her undergraduate and honours studies at the University
of Queensland, supervised by Tony Bracken. Most of the
mathematics she finds interesting tends to be about integrability in physics, however she’s been known to waste a
few days toying with the Collatz conjecture. In her spare
time she is one of the presenters of a science podcast called
the Cosmic Tea Party.

Roads to Infinity
John Stillwell
A K Peters Ltd, 2010, ISBN: 978-1-56881-466-7
In 1963, Edwin E. Moise published Elementary Geometry from an Advanced Standpoint and his book became a classic. Roads to Infinity could well be entitled
Advanced Logic from an Elementary Standpoint and deserves the same outcome.
Its subtitle is actually The Mathematics of Truth and Proof, which well describes
its content.
The book consists of eight short chapters. Each chapter begins with a natural
mathematical question involving logic or sets and proceeds with the historical
sequence of responses to that question. For example, Chapter 1 concerns Cantor’s
Diagonal Argument that there can be no countable list of real numbers and deals
with the existence and construction of transcendentals, with applications to the
cardinality of subsets, to measurability of sets of reals and to unprovability. Traces
of the diagonal argument recur throughout the book.
Other chapters deal with ordinals, formal systems and non-decidability, computability and
large cardinal axioms. One reason I call the book
‘elementary’ is that certain technical details, such
as Gödel’s arithmetisation of predicate logic and
the Proper Forcing Axiom to show independence
of additional set theoretic axioms, are relegated
to the References. On the other hand, the reasons
for these omissions are carefully explained and a
simple overview is always presented.
One of the most enjoyable features is Stillwell’s
use of techniques of logic and set theory to
solve real mathematical problems, concerning
properties of measurability and the unsolvability
of the word problem for semigroups and groups.
He is particularly concerned with theorems that
are true, but not provable within the theory in
which they are stated. For example, one result in
elementary number theory is Goodstein’s Theorem: take any positive integer n and
express it in complete 2-adic form, i.e. as a sum of powers of 2 in which the powers
2
themselves are also in 2-adic form, for example, 34 = 22 +1 + 2. Now replace each
3
2 by 3, subtract 1 and write the result in 3-adic form, in this case 33 +1 +2. Repeat
the procedure, replacing 3 by 4 and so on. Although the numbers you get seem
to increase rapidly, Goodstein’s theorem states that after finitely many steps, you
reach zero. This remarkable result has an even more remarkable proof. Suppose
nj is the j-adic number constructed from n at the jth step. Replace each j in nj
by ω, to get nj (ω), a countable ordinal in Cantor Normal Form. This sequence
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of ordinals satisfies nj ≤ nj (ω) and nj (ω) > nj+1 (ω), because of the subtraction
of 1 in moving from nj to nj+1 . But there is no infinite properly descending chain
of ordinals, so after finitely many steps, you get 0 ≤ nj ≤ nj (ω) = 0. Warning:
don’t try this at home. Stillwell points out that the least j for which 4j = 0 is
3 · 2402653211 − 1.
Another enjoyable feature is Stillwell’s uniform coverage of unprovability, undecidability and non-computability, leading naturally to the introduction of large
cardinals. For example, inaccessible cardinals, which cannot be proved to exist
in Zermelo–Fraenkel set theory with the axion of choice, are introduced to prove
the consistency of ZFC, and so of predicate logic. Furthermore, he illustrates
unprovability using natural mathematical examples such as the Paris–Harrington
Theorem of combinatorics. Other examples, from graph theory, are Kruskal’s
theorem that for every infinite sequence (Tk ) of trees there are indices i and j such
that Ti embeds in Tj , and what Stillwell calls ‘the hardest theorem in graph theory’,
the Graph Minor Theorem, which is Kruskal’s Theorem with ‘tree’ replaced by
‘finite simple graph’.
Among the many innovative features of the book is Stillwell’s decision to abandon
material implication in formal predicate logic, replacing the proposition P ⇒ Q
by its classical equivalent (not P or Q), and modus ponens as a rule of inference by
the corresponding branching rules of Gentzen’s Natural Deduction. The advantage
is that no formula appears in a proof other than one which is already a fragment
of the hypothesis or the conclusion. Consequently, proofs are algorithmic. The
disadvantage is that proofs are no longer linear, but have the form of a directed
tree. Nevertheless, this proof tree is locally finite: its root is the conclusion of
the theorem, each edge represents one of the rules of inference, and its leaves are
tautologies of the form P ∨¬P . Thus the validity of each leaf implies the validity of
the root. This procedure mimics the way in which Gentzen proved the consistency
of Peano arithmetic.
Another unusual feature is Stillwell’s emphasis on the ‘forgotten heroes’ of Logic:
Emil Post who anticipated both Gödel and Turing, and Gerhard Gentzen who saw
how to bypass Gödel’s Incompleteness Theorems by introducing proofs based on
induction on ordinals larger than ω, which enabled his proof of consistency for
arithmetic and later led to consistency proofs for set theory.
The omission of complete proofs mentioned earlier and of exercises means that
the book must be supplemented in order to become a textbook for a course in
logic. But that is not its stated intention. Rather, it is suitable for self-study
by a diligent student in mainstream mathematics and it is excellent background
material for computer scientists and mathematicians in other fields. The historical
notes alone are worth perusing by anyone who is interested in the development of
mathematical ideas.
Phill Schultz
School of Mathematics and Statistics, The University of Western Australia, Nedlands, WA 6009.
E-mail: schultz@maths.uwa.edu.au













Our Nation...Our Statistics...Your Future.

The choice to embark on a career within the ABS could be the best
decision you’ll ever make!
Come see us at Tertiary to Work Careers Fair on 25 March

About the ABS
As Australia’s national statistical agency, the ABS provides statistics on a wide range of
economic, social and environmental matters, covering government, business and the
community. The ABS also has an important coordination function with respect to the statistical
activities of other official bodies, both in Australia and overseas.
ABS Graduate Program
The ABS Graduate Development Program offers the opportunity to work in one of a number
of business areas within the ABS, including economic statistics, social and labour statistics,
methodology, technology services, client services, and corporate services. We are looking for
a wide range of skills, knowledge, and abilities from a range of academic backgrounds,
including IT, economics, the humanities, finance, mathematics, and statistics.
We offer a challenging career path, and are looking for graduates who will thrive on the
opportunity to contribute to high profile issues that face contemporary Australia.
Applications for the 2011 ABS Graduate Development Program open on 3 March and close
on the 27 April 2011 and must be submitted online via the ABS website at
www.abs.gov.au/careers.

Further information
For further information about the ABS Graduate and the Methodology Cadetship Program, as
well as our application process, please visit www.abs.gov.au/careers, email
recruitment@abs.gov.au or call our toll-free number 1800 675 125.

Geoff Prince1

Industry engagement and workplace preparation
I am writing this piece on returning from the first day of the Mathematics and
Statistics in Industry Study Group (MISG) meeting at RMIT. It was a privilege to
have been invited to give the opening address at a time when AMSI is examining
its implementation strategies for the recommendations of the AMSI Review. One
of these recommendations was that AMSI engage in a formal way with MISG.
Of course we have been informally involved for some time through the sharing of
industry partner intelligence and this year the AMSI Statistician, Kathy Haskard,
is one of the moderators. But there is a very significant opportunity to add our
internship program into the MISG mix and to increase postgraduate attendance.
The attachment of at least one internship to an MISG project would deepen the
relationship with the industry partner and improve the prospects of ARC Linkage
Grants. The cross-Tasman arrangements will need to be sorted out (MISG is an
ANZIAM activity) but already there is great willingness to explore the possibilities.
The previous week saw another event full of significance for the discipline’s engagement with the future employers of our PhD graduates: the announcement by the
Australian Technology Network (RMIT, UniSA, QUT, UTS and Curtin) of the
Industry Training Centre (Mathematics) (IDTC-M). The mathematical sciences
have been chosen as the pilot discipline for this program which, in the words of
UTS Deputy Vice-Chancellor (Research) Professor Attila Brungs, aims to embed
. . . workplace skills such as project management, innovation and communication; advanced researcher skills, including different researcher
methodologies and building networks, and advanced knowledge skills,
such as cross-disciplinary collaboration.

Industry partners, including CSIRO and the Australian Bureau of Statistics, are
being courted with a view to significant support for student stipends. Further
details can be found in the newsroom at http://www.atn.edu.au. Government
data indicate a worsening supply of PhD graduates in mathematics and statistics
relative to galloping demand.. Initiatives such as IDTC-M and the AMSI internship program are designed to attract more students into the discipline. The ATN
and AMSI are currently in discussion with the aim of harnessing AMSI’s unique
national higher education infrastructure for IDTC-M’s program development and
delivery. Watch this space!

1 Australian

VIC 3010.

Mathematical Sciences Institute, 111 Barry Street, c/- The University of Melbourne,
E-mail: director@amsi.org.au
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AMSI events
Sincere thanks go to Finnur Lárruson and the staff at the University of Adelaide for
hosting a successful AMSI Summer School. This year, for the first time, there was
an embedded careers event and the presentations from the ABS, DSTO, CSIRO
(CMIS) and the Bureau of Meteorology were eagerly received by the students.
This is in apparent contrast to the overwhelmingly positive response received on
the previous day when I asked them if they were doing mathematics because they
were committed to it and would worry about the career implications later. We
must be doing something right!
The AMSI Graduate School will be held at the University of Queensland again this
July with the working title of ‘Global Optimisation: Theory and Applications’.
Keep your eye on the AMSI website for details.
The 2012 AMSI Summer School will return to UNSW, where a very successful
event was held back in 2004. Details will be available later in the year.
AMSI’s Industry Event this year will be integrated with the CSIRO’s Greenhouse 2011 conference in Cairns in April. Scott Power of the Bureau of Meteorology will be the AMSI (plenary) Lecturer and AMSI is organising a oneday session on Risk and Uncertainty. We have an ad for internship involvement
in this issue of the Gazette and more details about the event can be found at
http://www.amsi.org.au/index.php/news/87-general-and-outreach-news/635greenhouse2011.

I completed a BSc (Hons) and secondary Dip Ed at Monash in
the 1970s and moved to La Trobe where I took out a PhD in
1981 in geometric mechanics and Lie groups. I did a postdoc
at the Institute for Advanced Study in Dublin.
I’ve taught at RMIT, UNE and La Trobe where I’ve been
Head of Department a couple of times last decade. I worked
at AMSI in 2004 through to 2006 in part as executive director to Garth Gaudry and I oversaw the introduction of the
AMSI/ICE-EM Access Grid Room project.
My research interests lie mainly in differential equations and
differential geometry and I work with friends in Europe: Mike
Crampin, Willy Sarlet, Olga Krupkova and Demeter Krupka.
My partner is a mathematician and we have two children with
a refreshing lack of interest in mathematics. On the margins I
brew beer and ride a bike.
I’m a proud fellow of the Society, currently a council and steering committee member.

Greenhouse 2011
Cairns Convention Centre, 4-8 April 2011

Internship opportunities in
the environmental sector
PhD students,

Do you want to:
• attend Greenhouse2011 all expenses paid?*
• broaden your expertise by applying your skill set in an
environmental domain?
• improve your CV?
* conditions apply

AMSI is offering fully funded postgraduate scholarships on
a competitive basis, which include flights, accommodation,
registration and conference dinner for Greenhouse 2011.

Applicants must:
• be willing to undertake an AMSI internship within 6 months of
the conference, and
• help promote their skills and our internship program at the
conference

To apply visit: www.amsi.org.au/GH2011_intern.php

Completed PhDs
Australian National University
• Dr Geoffrey Adams. Development of a simple hydrological modelling methodology for estimating phosphorus generation from rural land, supervisor:
Barry Croke.
• Dr Philip Brooker, Asplund operators and the Szlenk index, supervisor:
Rick Loy.
• Dr Jiakun Liu, Monge-Ampere type equations and optimal transportation,
supervisor: Xu-Jia Wang.
• Dr Andrew Morris, Local Hardy spaces and quadratic estimates for Dirac
type operators on Riemannian manifolds, supervisor: Alan McIntosh.
Monash University
• Dr Jules Kajtar, Smooth lattice general relativity and SPH simulations of
swimming linked bodies, supervisors: Leo Brewin and Joseph Monaghan.
• Dr Douglas Stones, On the number of Latin rectangles, supervisor: Ian
Wanless.
• Dr Chi Nguyen, Inner-core vacillation cycles during the rapid intensification of Hurricane Katrina, supervisor: Michael Reeder.
• Dr Diana Ionescu, Seismic emissions from solar flares, supervisors: Paul
Cally and Alina Donea.
• Dr Mark Fisher, The Einstein Yang–Mills equations: particle-like solutions
for non-Abelian models, supervisor: Robert Bartnik.
University of Adelaide
• Dr Richard Green, A Fourier–Mukai transform for invariant differential
cohomology, supervisors: Mathai Varghese and Michael Murray.
• Dr Samuel Cohen, Problems in backward stochastic differential equations;
with applications to nonlinear evaluations and risk measures, supervisors:
Robert Elliott and Charles Pearce.
University of New England
• Dr Rui Peng, Periodic-parabolic logistic equation with spatial and temporal
degeneracies, supervisor: Yihong Du
University of New South Wales
• Dr Jan Baldeaux, High order nets and sequences, supervisor: Ian Sloan.
• Dr Gareth Peters, Advances in approximate Bayesian computation and
trans-dimensional sampling methodology, supervisor: Scott Sisson.
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University of Queensland
• Dr Daniel Pagendam, Experimental design and inference for population
models, supervisor: Phil Pollett.
University of South Australia
• Dr Kathryn Ward, Variability modelling of wind farm output, supervisors:
John Boland and Malgorzata Korolkiewicz.
University of Sydney
• Dr Neil Saunders, Minimal faithful permutation representations of finite
groups, supervisor: David Easdown.
• Dr John Bourke, Codescent objects in 2-dimensional universal algebra, supervisors: David Easdown and Steve Lack (Macquarie University).

Awards and other achievements
Australian Academy of Science
Congratulations to the following winners of 2011 awards made by the Australian
Academy of Science! Citations can be found on the Academy’s website at
http://www.science.org.au/awards/awardees/2011awards.html.
• Dr Anthony Henderson, University of Sydney: inaugural Christopher Heyde
Medal for research in pure mathematics.
• Professor Colin Rogers FAA, University of New South Wales: Hannan
Medal for research in applied mathematics and computational mathematics.
• Dr Scott Sisson and Dr Mark Tanaka, University of New South Wales:
Moran Medal for research in statistics.
Monash University
• Dr Daniel Delbourgo and Dr Antonio Lei were successful in attracting
$15 500 from the Monash–Warwick Strategic Funding Initiative for Joint
Research and Education. The title of the joint project with Professor John
Cremona is ‘Computations on supersingular elliptic curves’.
Queensland University of Technology
• The AF Pillow Applied Mathematics Trust PhD Top-Up Scholarship has
been awarded to Mr Michael Dallaston.
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University of Melbourne
• James Caffrey was awarded the T.M. Cherry Prize for the best student
talk at the ANZIAM 2011 conference held recently in Adelaide. The title
of James’ talk was ‘A mathematical model for layer formation’.
University of Newcastle
• The Anna Valicek Medal recognises original and innovative research in the
application of operations research to airline and/or airline-related business
problems. Dr Masoud Talebian at the University of Newcastle was a 2010
finalist and won the Bronze Medal.
University of New South Wales
• Michelle Dunbar was presented with an Award for Excellence in Sessional
Teaching in the ‘2010 Faculty of Science Staff Excellence Awards’.
• Frances Kuo was awarded the JH Michell Medal at ANZIAM 2011.
• Ian Renner (PhD student of David Warton) won the EJG Pitman Prize for
best talk by a young statistician at the 2010 Australian Statistics Conference in Fremantle, for his talk ‘Maxed out: Poisson point process models
for species distribution modelling’.
University of Queensland
• Dr Barbara Maenhaut was awarded a University of Queensland ‘Promoting
Women Fellowship’ from February to June 2011 for the project ‘Problems
in combinatorial design theory and graph theory’.
• Professor Geoff McLachlan has been awarded the Pitman Medal by the
Statistical Society of Australia ‘in recognition of outstanding achievement
in, and contribution to, the discipline of Statistics’.
• Trent Spears was awarded an AMSI Vacation Research Scholarship for a
project titled ‘Probability with martingales for economics and finance’.
University of Sydney
• Samuel Butler was awarded the T.M. Cherry Prize for the best student talk
at the ANZIAM 2011 conference held recently in Adelaide. The title of
Samuel’s talk was ‘Solitons and the discrete Korteweg–de Vries equation’.
University of Western Australia
• Cheryl Praeger received a 2010 BH Neumann Award from the Australian
Mathematics Trust for important contributions over many years to the
enrichment of mathematics learning in Australia and its region.
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ARC grants
The following ARC grants have been communicated by local correspondents. See
the ARC webpage (http://www.arc.gov.au/applicants/fundingoutcomes.htm) for
a full list and further details.
University of Ballarat
• Dr Alexander Kruger, Professor Dr Marco A. Lopez Cerda, Professor
Michel A. Théra, Professor Jiri V. Outrata, ARC Discovery Grant, ‘Stationarity and regularity in variational analysis with applications to optimization’, 2011–2013, $255 000.
University of Melbourne
• Dr Timothy M. Garoni, ARC Future Fellowship, ‘Design, analysis and
application of Monte Carlo methods in statistical mechanics’, 2010–2014,
$556 623.
• Associate Professor Tomasz Kowalski, ARC Future Fellowship, ‘Quasisubtractive varieties: a unified framework for substructural, modal and
quantum logic’, 2010–2014, $650 082.
• Dr Jorgen Rasmussen, ARC Future Fellowship, ‘Representation theory
of diagram algebras and logarithmic conformal field theory’, 2010–2014,
$682 909.
• Dr Craig Westerland, ARC Future Fellowship, ‘Topology through applications: geometry, number theory and physics’, 2010–2014, $554 872.
University of Queensland
• Dr Vivien J. Challis, APD at The University of Queensland, 2011–2013,
as part of the project: ‘Porous beta-titanium bone implants optimised for
strength and bio-compatibility: design and fabrication’, administering organisation: The University of Western Australia, $330 000.
• Professor S. Ole Warnaar, ARC Professorial Fellowship, ‘The Mukhin–
Varchenko and Rogers–Ramanujan conjectures’, 2011–2015, $715 000.
University of Wollongong
• Professor Raymond L. Chambers, ARC Discovery Grant, ‘A likelihoodbased approach to combined surveys inference’, 2011–2013, $255 000.
• Associate Professor David Pask, ARC Discovery Grant, ‘Higher dimensional methods for algebras and dynamical systems’, 2011–2013, $300 000.
• Dr Aidan D. Sims, ARC Future Fellowship, ‘Operator algebras as models
for dynamics and geometry’, 2010–2014, $562 027.
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Monash University
• Dr Fabio A. Capitanio, Professor Louis N. Moresi, Professor Philip Allen,
ARC Discovery Grant, ‘The link between the deep Earth and its dynamic
surface’, 2011–2013, $200 000.
• Professor Paul S. Cally, ARC Discovery Grant, ‘Seismology of solar and
stellar magnetic activity’, 2011–2013, $300 000.
• Associate Professor Graham E. Farr, Dr Daniel Delbourgo, Mrs Kerri J.
Morgan, Professor Peter J. Cameron, Professor Bill Jackson, ARC Discovery Grant, ‘An algebraic renaissance for the chromatic polynomial’,
2011–2013, $270 000. (Kerri Morgan as an ARC Australian Postdoctoral
Fellow to be based in the school.)
• Mr Christoph Federrath, ARC Australian Postdoctoral Fellowship, ‘Modelling star formulation and feedback in the interstellar medium’, 2011–
2013, $260 506.
• Dr Maria Lugaro, ARC Future Fellowship, ‘The origin of the elements
heavier than iron’, 2010–2014, $585 568.
• Dr Tianhai Tian, ARC Future Fellowship, ‘Stochastic modelling of genetic
regulatory networks with burst process’, 2010–2014, $688 630.

Appointments, departures and promotions
Australian Catholic University
• Associate Professor Bernice Sharp retired on 31 January 2011.
Charles Sturt University
• Dr Dmitry Demskoy has been appointed as Lecturer in Mathematics and
Statistics at the Wagga campus.
• Dr Zhenquan Li has been appointed as Senior Lecturer in Mathematics
and Statistics at the Albury campus.
• Dr Ken Russell has been appointed as Professor in Mathematical Science
at the Wagga campus.
La Trobe University
• Professor Brian Davey has been appointed as Head of Department from
27 January 2011.
• Dr David Farchione has joined the department as Associate Lecturer in
Statistics.
Monash University
• Dr Herbert Lau (Research Fellow) from Astrophysics has left.
• Dr Andrew Prentice (Reader), Dr Aidan Sudbury (Senior Lecturer) and Dr
Eric Chu (Senior Lecturer) have left and have been appointed as Adjuncts.
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• Dr Gilbert Weinstein has joined the university as Senior Lecturer in Pure
Mathematics.
• Dr Greg Markowsky has joined the university as Lecturer in Statistics.
• Dr Danijel Belusic has joined the university as Lecturer in Atmospheric
Science.
• Dr Daniel Horsley has joined the university as Lecturer in Pure Mathematics.
• Dr Lorenzo de la Fuente has joined the university as Research Fellow in
Atmospheric Science.
• Dr Antonie Lei has joined the university as Research Fellow (Postdoc of
Dr Daniel Delbourgo in Pure Mathematics).
• Dr Juan Galaviz has joined the university as Research Fellow (Postdoc of
Dr Todd Oliynyk in Pure Mathematics).
• Dr Bupendra Raut has joined the university as Research Fellow (Postdoc
of Professor Michael Reeder in Atmospheric Science).
• Dr Vickal Kumar has joined the university as Research Fellow (Postdoc of
Prof Christian Jakob in Atomospheric Science).
• Dr Mark Fisher has joined the university as Research Fellow (Postdoc of
Dr Todd Oliynyk in Pure Mathematics).
• Dr Gareth Berry has joined the university as Research Fellow (Postdoc of
Prof Michael Reeder in Atmospheric Science).
Murdoch University
• Professor Walter Bloom retired in January after 36 years at Murdoch. He
was a foundation staff member and, most recently, Senior Academic in
Mathematics and Statistics and Deputy Dean of the School of Chemical
and Mathematical Sciences. He has been appointed Emeritus Professor.
• Jen Bradley, Senior Lecturer in Mathematics and Statistics, retired in January after 32 years at Murdoch.
• Graeme Hocking has been promoted to Professor and appointed as Senior
Academic in Mathematics and Statistics.
Swinburne University
• Dr Yoni Nazarathy commenced on 1 December 2010 as Lecturer in Applied
Mathematics.
• Dr Billy Todd commenced on 1 January 2011 as Professor of Mathematics.
University of Adelaide
• Professor Sergei Merkulov from Stockholm University has joined the School
as Professor in Pure Mathematics.
University of Ballarat
• Dr Andrew Straniery has been promoted to Associate Professor.
• Dr Jason Giri has been promoted to Senior Lecturer.
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University of Melbourne
•
•
•
•
•
•
•
•
•
•

Rachel Sore has been appointed as Statistical Consultant.
Stephen Vander Hoorn has been appointed as Statistical Consultant.
Dr Sophie Hautphenne has been appointed as Research Fellow.
Dr Mihee Lee has been appointed as Research Fellow.
Professor Kannan Senthamarai (Research Fellow) has left the university.
Dr Johanna Ziegel (Research Fellow) has left the university.
Dr Christina Burt (Research Fellow) has left the university.
Dr Gary Iliev (Research Fellow) has left the university.
Dr David Chui (Research Fellow) has left the university.
Jan de Gier has been promoted to Associate Professor and Reader.

University of Newcastle
• Dr Murray Elder has been appointed as Lecturer starting in January 2011.
• Dr Judy-anne Osborne has been appointed as Research Associate working
with Professor Jonathan Borwein.
• Dr Jim MacDougall retired on the 28 January 2011 and will continue as a
Conjoint Academic.
University of New South Wales
• Dr P.J. Blennerhassett has retired but is now appointed as Honorary Senior
Lecturer.
• Dr Catherine Greenhill is President of the Combinatorial Mathematical
Society of Australasia for 2011.
• Dale Roberts has become a lecturer at ANU, jointly appointed in the Mathematical Sciences Institute and the College of Business and Economics.
• Dr Atiya Zaidi, who held an Associate Lectureship within the School, will
begin as Postdoctoral Research Mathematician at the Centre for Vascular
Research, UNSW in mid-February.
• Dmitriy Zanin has joined the School as a postdoctoral researcher, under
the supervision of Fedor Sukochev.
University of South Australia
• Associate Professor Irene Hudson has resigned from the School of Mathematics and Statistics.
UNSW@ADFA
• Dr Jason Sharples has been appointed as Lecturer commencing January
2011.
University of Queensland
• Dr Peter Baxter has been appointed Lecturer in the Centre for Applications in Natural Resource Mathematics.
• Dr Sangjib Kim has been appointed Lecturer.
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• Tony Roberts has been promoted to Associate Professor.
• Anthony Richardson has been promoted to Associate Professor.
University of Southern Queensland
• Dr Oleksiy Yevdokimov has been promoted to Senior Lecturer.
• Dr Xiaohui (Daniel) Tao has joined the Department of Mathematics and
Computing as a lecturer. Before joining USQ, he was a research associate
at QUT
University of Western Australia
•
•
•
•

Associate Professor Grant Keady has left the School.
Professor William Longstaff has left the School.
Dr Bob Sullivan has left the School.
Dr Sukru Yalcinkaya has left the School.

University of Wollongong
• Associate Professor Ken Russell has left the university.
• Dr Carroll Birrell’s one year appointment has been converted to a continuing position.
• Dr Marianito Rodrigo has joined the school as a lecturer in mathematical
finance.
• Robert Clark has been promoted to Associate Professor.
• Grant Cox and James McCoy have been promoted to Senior Lecturer.

New Books
Monash University
• Stillwell, J. (2010). Roads to Infinity. A K Peters, Natick, MA.
• Translated and introduced by John Stillwell (2010). Papers on Topology.
American Mathematical Society, Providence, RI.
• Stillwell, J. (2010). Mathematics and Its History, 3rd edn. Springer, New
York.
University of Newcastle
• Borwein, J.M. and Borwein, P.J. (2011). Experimental and Computational
Mathematics: Selected Writings. PsiPress.
University of Wollongong
• Nillsen, R. Randomness and Recurrence in Dynamical Systems, The Carus
Mathematical Monographs No. 31. The Mathematical Association of
America.
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Conferences and Courses
Conferences and courses are listed in order of the first day.
9th EUROPT Workshop on Advances in Continuous Optimization
Date: 8–9 July 2011
Venue: University of Ballarat
Web: www.ballarat.edu.au/ard/itms/CIAO/Workshops/EUROPT2011
The 9th EUROPT Workshop aims to provide a forum for researchers and practitioners in continuous optimisation and related fields to discuss and exchange their
latest works.
The topics include, but are not limited to, applications of continuous optimisation
to combinatorial problems; complexity and efficiency of optimisation algorithms;
convex and nonsmooth optimisation; complementarity and variational problems;
derivative-free optimisation; global optimisation; large-scale optimisation; linear
and nonlinear optimisation; optimal control; multiobjective optimisation; robust
optimisation; semi-definite programming; semi-infinite programming; stochastic
optimisation.
Invited speakers: Jonathan Borwein (University of Newcastle), Jerzy Filar (University of South Australia), Marco A. Lopez Cerda (University of Alicante, Spain),
Oliver Stein (Karlsruhe, Germany), Juan Enrique Martinez Legaz (University of
Autonoma de Barcelona, Spain).
Details of registration and submission of abstracts will be available on the website.
7th International Congress on Industrial and Applied Mathematics
(ICIAM 2011)
Date: 18–22 July 2011
Venue: Vancouver, British Columbia, Canada
Web: www.iciam2011.com
Email: info@iciam2011.com
12th International Pure Mathematics Conference 2011
Date: 29–31 July 2011
Venue: Islamabad, Pakistan
Web: www.pmc.org.pk
The 12th International Pure Mathematical Conference 2011 (12th IPMC 2011)
is part of a series of Pure Mathematics conferences that take place in Islamabad
every year in July/August. The themes of the conference are algebra, geometry
and analysis. The conference is held under the auspices of the Algebra Forum
(www.algebraforum.org.pk) and the Pakistan Mathematical Society
(www.pakms.org.pk). There will be free housing for foreign participants. Some
travel grants are available for foreign speakers.
Online registration and more information at www.pmc.org.pk.
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Volcanic Delta 2011
Date: 27 November – 2 December 2011
Venue: Rotorua, NZ
Web: www.delta2011.co.nz
Volcanic Delta 2011, the 8th Delta conference on the teaching and learning of
undergraduate mathematics and statistics, will be held on the edge of Lake Rotorua, amongst the boiling mud-pools and geysers in the internationally acclaimed
geothermal wonderland of Rotorua, New Zealand. Delta ’11 builds on the knowledge and collegial networks established in previous Delta conferences, a series of
biennial southern hemisphere symposia that began in Brisbane in 1997. Delta attracts a wide international audience of research mathematicians and educators
committed to improving undergraduate mathematics and statistics education.
The 2011 conference will commence with a welcome reception and opening address on Sunday 27 November, and finish five days later with a plenary address
before closing around lunchtime on Friday 2 December. Wednesday 30 November is
reserved for excursions, which will explore the scenic thermal wonders of Rotorua.
Important dates. May 30 2011: final date for submission of full, refereed papers
for IJMEST; August 21 2011: final date for submission of communications papers;
August 31 2011: final date for abstract submission for oral presentations.
12th Asian Logic Conference
Date: 15–20 December 2011
Venue: Victoria University of Wellington
Web: msor.victoria.ac.nz/Events/ALC2011
MCQMC 2012
Date: 13–17 February 2012
Venue: Sydney
Web: www.mcqmc2012.unsw.edu.au
Contact: Ian H. Sloan, Frances Y. Kuo, Josef Dick, Gareth Peters
(mcqmc2012@unsw.edu.au)
MCQMC is a biennial conference devoted to Monte Carlo and quasi-Monte Carlo
methods and their interactions and applications. (In brief, quasi-Monte Carlo methods replace the random choices that characterise the Monte Carlo method by well
chosen deterministic choices.) For more information, click on the ‘Background’ tab
on the website. This will be the first MCQMC conference to be held in the southern
hemisphere. (Northerners may like to be reminded that February is summertime
in Sydney!)
The invited plenary speakers for MCQMC 2012 are: Pierre Del Moral (INRIA &
University of Bordeaux 1, France), Mike Giles (University of Oxford, UK), Fred
J. Hickernell (Illinois Institute of Technology, USA), Aicke Hinrichs (University
of Jena, Germany), Michael Lacey (Georgia Institute of Technology, USA), Kerrie
Mengersen (Queensland University of Technology, Australia), Andreas Neuenkirch
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(University of Kaiserslautern, Germany), Art B. Owen (Stanford University, USA),
Leszek Plaskota (University of Warsaw, Poland), and Eckhard Platen (University of Technology Sydney, Australia). For further information about the plenary
speakers please see the website.
The website includes a call for special sessions. Proposals for special sessions should
contain a short description of the theme and scope of the session, the name(s) of
the organiser(s) and the names of four speakers (preferably from different institutions) who have agreed to participate. The deadline for submitting proposals is 1
July 2011. There will be a later call for contributed talks.
To receive further announcements please go the website, click on the ‘Mailing list’
tab, and sign up.

Vale
Emeritus Professor John Makepeace Bennett
Emeritus Professor John Makepeace Bennett AO FTSE, who had been a member
of the Society from 1957, died on 9 December 2010.
Professor Bennett was Emeritus Professor of Computer Science at the University
of Sydney and was a pioneering computer scientist. He was foundation president
of the Australian Computer Society from 1966 to 1967.
An obituary is included in this issue of the Gazette.
Professor Gavin Brown
It is with great regret that we inform members that Professor Gavin Brown AO
FAA CorrFRSE died on 25 December 2010 in Adelaide after many months of ill
health. Professor Brown came to Australia in 1975 to take up the Chair of Pure
Mathematics at the University of New South Wales. He subsequently served as
Dean of the Faculty of Science at UNSW, as Deputy Vice-Chancellor (Research)
at the University of Adelaide and as Vice-Chancellor at the University of Adelaide
and then the University of Sydney, before being appointed as inaugural director
of the Royal Institution of Australia in 2008. He was the second winner of the
Australian Mathematical Society Medal, in 1982.
Professor Greg Hjorth
It is with great sadness and regret that we report the death of Greg Hjorth on 13
January 2011 at age 47. Professor Hjorth, of the Department of Mathematics and
Statistics at the University of Melbourne, was internationally recognised as one of
the top researchers in logic and set theory. He recently gave the Tarski Lectures
in logic at UC Berkeley and had been a Professor at UCLA before returning to
his home town of Melbourne as an ARC Professorial Fellow. He was also an International Master in Chess at age 20 and was considered one of Australia’s finest
chess players.
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Dr Miloslav Jirina
Dr Miloslav (Milo) Jirina passed away on 10 January 2011 after a prolonged illness.
Dr Jirina came to Flinders University in 1968 from The Mathematics Institute
of the Czechoslovak Academy of Sciences, Prague. A statistician specialising in
probability, he taught, researched and participated in administration of the School
till his retirement in the early 1990s. Milo is sadly missed by those who knew him.

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.

A/Prof Pramod Achar; Louisana State University; 22 May to 13 June 2011; algebra; USN; A. Henderson
Pierre-Olivier Amblard; CNRS, France; 1 August 2010 to 28 February 2013; –;
UMB; Owen Jones
Dr Ben Ayliffe; University of Exeter, UK; September 2010 to July 2011; problems
related to the formation of planets; UMN; Guillaume Liabe
Prof Matthew Bate; University of Exeter, UK; September 2010 to July 2011; problems relating to the role of magnetic fields and radiation in star formation;
UMB; Daniel Price
Dr Jean-Francois Biasse; Ecole Polytechnique; 12 October 2010 to 15 March 2011;
number theory; USN; J.J. Cannon
Prof John Bland; University of Toronto; 16 July 2010 to 31 August 2011; analysis
and geometry; ANU; Michael Eastwood
Prof Jon Brundan; University of Oregon; 20 March to 13 June 2011; Hecke algebras and W-algebras; USN; A.P. Mathas
Dr Daniela Bubboloni; University of Firenze, Italy; 1 February to 30 April 2011;
groups and combinatorics; UWA; Cheryl Praeger
Prof Tim Burness; University of Southampton, UK; 4–18 September 2011; groups
and combinatorics; UWA; Michael Giudici
Prof Frank Calegari; Northwestern University; 30 April to 4 June 2011; Galois
representations; USN; N.C. Weber
Prof Stephen Chapman; Oxford University; 1 August 2010 to 1 August 2011;
mathematical modelling, methods of asymptotics; USN; N. Joshi
Jing Chen; Central South University, China; January 2011 to January 2012; –;
UWA; –
Dr Florica Cirstea; University of Sydney; 14 July 2008 to 14 July 2011; applied
and nonlinear analysis; ANU; Neil Trudinger
Dr Robert Clark; University of Wollongong; 1 July 2008 to 1 July 2011; statistical
science; ANU; Alan Welsh
Dr Silvio Dolfi; University of Firenze, Italy; 1 February to 30 April 2011; groups
and combinatorics; UWA; Cheryl Praeger
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Phillip Edwards; Monash University; May 2011; econometrics and group theory;
UWA; –
Dr Andreas-Stephan Elsenhans; University of Bayreuth; 14 February to 19 March
2011; computational algebra; USN; J.J. Cannon
Prof Elena Fimmel; Hochschule Mannheim; 13 February to 31 March 2011; nonlinear PDE; UNE; Gerd Schmalz
Dr Shane Henderson; Cornell University; 1 January to 30 June 2011; computational science; ANU; Steve Roberts
Prof Tom Hengl; ISRIC; 28 March to 10 April 2011; statistical science; ANU; Alan
Welsh
Mathias Hiron; Izibi SARL, France; 27 February to 27 March 2011; algorithms in
knot theory and cryptography; UQL; Ben Burton
Prof Naihong Hu; East China Normal University; 28 February to 26 March 2011;
Lie superalgebras; USN; R. Zhang
Prof Xing Liang; University of Science and Technolgy, China; 17 February to 2
April 2011; nonlinear PDE; UNE; Yihong Du
Prof C.C. Lindner; Auburn University, USA; 11–25 May 2011; combinatorics;
UQL; E.J. Billington
Prof Jian Lu; Tsinghua University; 1 March 2011 to 1 April 2012; applied and
nonlinear analysis; ANU; Xu-Jia Wang
Prof Ralph McKenzie; Vanderbilt University, USA; 9–30 March 2011; universal
algebra; LTU; Marcel Jackson
Dr Ruy Fabila-Monroy; Heroes de Padierna, Mexico; 3 January to 10 March 2011;
–; UMB; David Wood
Dr Dave Morris; University of Lethbridge, Canada; 27 January to 30 May 2011;
groups and combinatorics; UWA; Cheryl Praeger/Michael Giudici
Dr Joy Morris; University of Lethbridge, Canada; 27 January to 30 May 2011; –;
UWA; –
A/Prof Toshio Ohnishi; Kyushu University, Japan; March 2011; Bayesian
Tweedie generalized linear models; USC; Peter Dunn
Prof Makato Ozawa; Komazawa University, Japan; 1 April 2009 to 31 March 2011;
–; UMB; Hyam Rubinstein
Prof Peter Scott; University of Michigan, USA; 9 February to 16 March 2011; –;
UMB; Hyam Rubinstein
Prof Mikhail Volkov; Ural State University, Russia; 9–30 March 2011; semigroup
theory, automata theory, algebraic applications in computer science; LTU;
Marcel Jackson
Dr Andrew Wilson; University of Edinburgh; 1 January to 31 March 2011; magma;
USN; J.J. Cannon
Dr Yajun Xiao; University of Freiburg; 1–31 March 2011; financial mathematics;
USN; C.O. Ewald

See where mathematics and statistics can take you
In the first week of December, every school in the country received a pack
of the new AMSI careers materials. Funded by the Australian Government,
through The Improving Mathematics Education in Schools (TIMES) Project,
the materials aim to increase awareness amongst students, their parents
and teachers about the importance of mathematics in a range of careers.
The Slogan "Maths: Make Your
Career Count" features on all of the
materials. The website is now live:
www.mathscareers.org.au.
The materials include
• A set of 12 A2 posters
• A careers booklet with 20 profiles
of people in different careers
explaining the importance of
mathematics in their work. And
• Careers DVD featuring 10 videos of people using mathematics
in their careers.

56th Annual Meeting of the Society
At the Society’s 54th AGM in September, it was provisionally resolved to hold the
56th Annual Meeting of the Society at the University of New England in the week
starting 24 September 2012 (the common week fixed by Universities Australia).
However, it was reported to the meeting that the provisional September 2012 vacation dates at UNE did not include the week starting 24 September. Council
was therefore requested to investigate the situation and, if necessary, to prepare
an amended proposal for ratification at the 55th AGM.
Council has subsequently learned that UNE is considering the introduction of
trimesters in 2012 and therefore there is no guarantee that there will be a teachingfree week at UNE in September 2012.
An amended proposal will therefore be put to the Society’s 55th AGM that the
56th Annual Meeting of the Society be held at the University of Ballarat in the
week starting 24th September 2012, with Associate Professor David Yost as Director.

Nominations sought for the 2011 AustMS Medal
The Medal Committee for the 2011 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 distinguished research in the Mathematical Sciences.
For further information, please contact (preferably by email) the Chair of the
2011 Medal Committee, Associate Professor B.H. Andrews, Centre for Mathematics and its Applications, ANU, ACT 0200 (ben.andrews@maths.anu.edu.au).
Nominations should be received by 1 June 2011.
The other three members of the 2011 Medal Committee are Professor B.D. McKay
(Outgoing Chair), Professor S.O. Warnaar (Incoming Chair) and Professor A. an
Huef (one year).
See http://www.austms.org.au/AMSInfo/medal.html for a list of past AustMS
Medal winners.
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 1 January of the year in which the Medal is awarded,
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4.

5.
6.
7.

8.
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for distinguished research in the Mathematical Sciences. The AustMS
Medal Committee may, in cases where there have been significant interruptions 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 member of the Society for the calendar year preceding the year of
the award; back-dating of membership to the previous year is not
acceptable.
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.
The Selection Committee shall consist of three persons each appointed for
a period of 3 years and known as ‘Incoming Chair’, ‘Chair’ and ‘Outgoing
Chair’ respectively, together with a fourth person appointed each year for
one year only.
The Selection Committee will consult with appropriate assessors.
The award of the Medal shall be recorded in one of the Society’s Journals
along with the citation and photograph.
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.
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.

Honorary Fellows: call for nominations
In the Gazette 33(1), March 2006, pp. 69–70, the Rules for Honorary International Fellowship of the Australian Mathematical Society are listed. (See also
www.austms.org.au/Publ/Gazette/2006/Mar06/austmsnews.pdf.)
In accordance with Rule 4(a) I hereby call for nominations. These should be sent
electronically to secretary@austms.org.au before the end of August 2011.
AustMS support for conferences and meetings
The Society provides support for both Special Interest Meetings and Large International Meetings. Rules and an application form for support for both types of
meetings can be obtained from the Secretary at secretary@austms.org.au.
In both cases, applications should be submitted to the Secretary at least six months
before the meeting.
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AustMS accreditation
The secretary has announced the accreditation of:
• Professor Stanley J. Miklavcic of The University of South Australia as an
Accredited Fellow (FAustMS);
• Professor Michael S.J. Johnson of Macquarie University as an Accredited
Fellow (FAustMS).
• Mr David Teakle of AWTA Product Testing as a Graduate Member
(GAustMS).
Peter Stacey
AustMS Secretary
E-mail: P.Stacey@latrobe.edu.au

Peter Stacey joined La Trobe as a lecturer in 1975 and retired
as an associate professor at the end of 2008 after many years
as head of department and then associate dean. Retirement
has enabled him to spend more time with his family while
continuing with some research on C*-algebras and some work
on secondary school education. He took over as secretary of
the Society at the start of 2010.
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Membership and Correspondence
Applications for membership, notices of change of address or title or position, members’ subscriptions, correspondence related to accounts, correspondence about the distribution of the
Society’s publications, and orders for back numbers, should be sent to the Treasurer. All other
correspondence should be sent to the Secretary. Membership rates and other details can be
found at the Society web site: www.austms.org.au.
Local Correspondents
ANU:
Aust. Catholic Univ.:
Aust. Defence Force:
Bond Univ.:
Central Queensland Univ.:
Charles Darwin Univ.:
Charles Sturt Univ.:
CSIRO:
Curtin Univ.:
Deakin Univ.:
Edith Cowan Univ.:
Flinders Univ.:
Griffith Univ.:
James Cook Univ.:
La Trobe Univ. (Bendigo):
La Trobe Univ. (Bundoora):
Macquarie Univ.:
Monash Univ.:
Murdoch Univ.:
Queensland Univ. Techn.:

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

RMIT Univ.:
Swinburne Univ. Techn.:
Univ. Adelaide:
Univ. Ballarat:
Univ. Canberra:
Univ. Melbourne:
Univ. Newcastle:
Univ. New England:
Univ. New South Wales:
Univ. Queensland:
Univ. South Australia:
Univ. Southern Queensland:
Univ. Sunshine Coast:
Univ. Sydney:
Univ. Tasmania:
Univ. Technology Sydney:
Univ. Western Australia:
Univ. Western Sydney:
Univ. Wollongong:
Victoria Univ.:

Y. Ding
J. Sampson
T. Mattner
A. Kruger
P. Vassiliou
B. Hughes
J. Turner
G. Schmalz
C. Tisdell
H.B. Thompson
K. White
T. Langlands
P. Dunn
J. Parkinson
B. Gardner
E. Lidums
T. Blackwell
R. Ollerton
J. McCoy
P. Cerone

Publications
The Journal of the Australian Mathematical Society
Editor: Professor M. Cowling
School of Mathematics and Statistics
University of New South Wales, NSW 2052, Australia
The ANZIAM Journal
Editor: Professor A.P. Bassom
School of Mathematics and Statistics
The University of Western Australia, WA 6009, Australia
Editor: Associate Professor G.C. Hocking
Mathematics and Statistics
Murdoch University, WA 6150, Australia
Bulletin of the Australian Mathematical Society
Editor: Associate Professor D. Taylor
Bulletin of the Australian Mathematical Society
School of Mathematics and Statistics
The University of Sydney, NSW 2006, Australia
The Bulletin of the Australian Mathematical Society aims at
quick publication of original research in all branches of mathematics. Two volumes of three numbers are published annually.
The Australian Mathematical Society Lecture Series
Editor: Professor C. Praeger
School of Mathematics and Statistics
The University of Western Australia, WA 6009, Australia
The lecture series is a series of books, published by Cambridge
University Press, containing both research monographs and
textbooks suitable for graduate and undergraduate students.
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