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“ Editorial

Welcome to the November issue of the Gazette!

We warmly welcome the new President of the Society, Peter Taylor. In the Pres-
ident’s Column Peter outlines his vision for the mathematical sciences over the
next two years. We also interview Peter in Mathematical Minds. We would like
to sincerely thank Nalini Joshi for her significant contributions as President, and
for her support, guidance and initiatives during our first year as Editors of the
Gazette.

In this issue we highlight several outcomes of the recent annual meeting of the
Society. We congratulate the 2010 AustMS Medal winner, Professor Kate Smith-
Miles, and the 2010 George Szekeres Medal winner, Professor Peter Hall. The
citations are included in this issue. In his larger-than-usual Secretary’s Column,
Peter Stacey communicates many news items from the annual general meeting.
In particular, we would like to draw readers’ attention to the last point; in 2011
the default delivery option for the Gazette will be online. If you wish to continue
to receive hard copies, please be sure to indicate this when renewing your Society
membership.

From significant mathematical events in Australia to the world— in this issue Tony
Dooley and Brendan McKay report on the very successful International Congress
of Mathematicians, held in Hyderabad in August. The General Assembly of the
International Mathematical Union was held prior to the ICM. One resolution of
this meeting was to endorse the document ‘Best Current Practices for Journals’
which we reprint in our Maths Matters column. This document sets out how a
good mathematics journal should be organised, while respecting the rights and
responsibilities of authors, referees, editors and publishers. There are many points
in this document worth careful consideration, including the recommendation that,
except in exceptional circumstances, referees should refrain from submitting to
editors additional opinions which are not meant for transmission to authors. We
welcome your thoughts on this matter, or indeed on any of the items in this doc-
ument.

In our second invited technical paper, Georg Gottwald overviews recent trends in
climate dynamics. We also include Peter Johnston’s tenth annual report on higher
degree and honours mathematics and statistics completions, three conference re-
ports, Puzzle Corner, book reviews and more.

In this last issue of the year we thank our columnists, book reviewers, local
correspondents, other contributors, and of course, our readers in 2010. While
we take a break (returning in March 2011), you might like to stay up-to-date
with news and other interesting ‘mathellanea’ by following AustMS on Twitter
(http://twitter.com/austms).

Best wishes for a safe and happy festive season and new year from the Gazette
team.



<\ President’s column

Peter Taylor*

Often when a person acquires the title ‘President’, it happens as a result
of a contested election. This doesn’t usually happen with the presidency of
the Australian Mathematical Society (AustMS). It has the positions ‘Incoming
President’, which is occupied by prospective presidents in the year before they
ascend to the job, and ‘Outgoing President’, which is occupied by presidents in
the year after they finish. This system is obviously good for stability and succession
planning. However, it means that presidents arrive in the position without having
to outline ‘a set of policies’ and convince an electorate that the policies are good
for the organisation.

At the recent AustMS meeting at the University of Queensland, a number of people
came up to me and asked what my vision is for the mathematical sciences over
the next two years. In effect, they asked me for a statement of my ‘policies’ in the
sense that I used the word above.

I have to say that I found this a difficult question to answer. I have been involved
in the leadership of the Australian mathematical community for quite a while now,
as a long-term head of department at the University of Melbourne, as Chair of
ANZIAM in 2006 and 2007, as a board member and head of the host department
of the Australian Mathematical Sciences Institute (AMSI), as a member of the
Academy’s National Committee for Mathematical Sciences (NCMS), and as a
member of the recently formed Australian Council of Heads of Mathematical
Science Departments (ACHMS). Becoming President of AustMS feels to me like
an extension of these activities, rather than a completely new undertaking.

However, the question is legitimate and thinking about it forced me to put into
words my overall view of the current state of the mathematical sciences in this
country and, in particular, the role that AustMS should take in their development
over the next few years. The starting point for my answer is to refer back to the
previous two presidents of the AustMS, Peter Hall and Nalini Joshi.

I'm sure that I don’t need to tell readers of the Gazette that Peter is one of the most
respected research statisticians in the world. However, he is also a very effective
academic leader and, as President of AustMS from 2006 to 2008, he instituted some
important initiatives that moved the society in the direction of being more inclusive

*E-mail: President@austms.org.au
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of all the various parts of our community than it had been before. It was Peter’s
idea to have the ANZIAM lecturer at the annual conference and to set up the
early-career workshop. Along with the idea of asking people across the spectrum
of the mathematical sciences, including mathematical education and statistics, to
organise sessions at the annual conference, these initiatives have been responsible
for bringing a large number of people to the meeting, who would otherwise not
have attended. The annual conference has been revitalised, to the extent that the
two most recent conferences are the best that I have ever attended.

In her report to the 2010 AustMS AGM, Nalini noted that her activities had
involved three different spheres of activity:

e within the Society, helping the profession and members,

e at a national level, making representations to government, and

e internationally, engaging with the rest of the international mathematical
community and the International Mathematical Union (IMU).

As President, Nalini made a significant contribution in all of these areas. Within
the Society she was the driving force behind the introduction of the Lift-off
Fellowships, which provide funding for people who find themselves in the difficult
bridging period between submission of their PhD and the start of their first post-
doctoral position. Nalini has also had a major role in facilitating and promoting
the Australian Learning and Teaching Council (ALTC) funded project, led by
Leigh Wood, to develop discipline-specific training in university teaching for young
academics.

On a national level, I don’t think that we should underestimate the positive impact
for the mathematical sciences that followed Nalini’s involvement in journal-ranking
process for the ERA. Whether we like it or not, scrutiny of our research output will
be a fact of life for the rest of our careers, for those of us who work in universities.
I firmly believe that it is much better for a discipline to control the way that it is
assessed than to opt out and leave it up to others.

It would be fair to say that the mathematical sciences community got off on
wrong foot with the Australian Research Council in relation to the journal-ranking
exercise. Nalini restored the relationship and, with colleagues, negotiated with the
ARC to achieve an agreement that has resulted in a number of people from other
disciplines coming up to me complaining about the ‘favourable treatment’ of the
mathematical sciences.

Also on the national level, Nalini has been an excellent public face of the
mathematical sciences community. She has been heard on radio, and written a
number of op ed articles for the major newspapers. I remember, in particular,
Nalini’s reply when the Chief Scientist of New South Wales Mary O’Kane suggested
that girls were at a natural disadvantage in the mathematical sciences.

Finally, Nalini has been a very good representative internationally. She led the
Australian delegation to the recent IMU general assembly in Hyderabad. She came
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back very impressed with the operation of the IMU, and with a recommendation
that Australia upgrade its membership status from grade three to at least grade
four. I strongly support this recommendation, which is a matter for the Australian
Academy of Science to decide upon.

My first ‘policy’ as President of AustMS is to carry on the effort that Peter
started and Nalini continued, to be inclusive. As an applied mathematician, I
strongly believe that the mathematical sciences community has to be respectful of
all areas of mathematical endeavour, of different fields of research, of early career
researchers, of women mathematicians, of primary and high school teachers, and
of mathematicians and statisticians working in industry. Furthermore, it is better
to be open than closed at the boundaries of our discipline. Some of the greatest
mathematical discoveries have come from people nominally working in cognate
disciplines such as engineering or computer science, something which is worthwhile
remembering if one is tempted to say ‘she is not a mathematician’ or ‘he is not a
statistician’.

My second ‘policy’ is to represent the discipline to government in as effective a
way as possible on issues such as measurement of research output, mathematics
teaching in schools and universities, and the effort to establish an Australian
national research centre in the mathematical sciences. In this last endeavour, I'll
be part of a team including such people as Nalini, who will be moving on to be the
Chair of the MCMS, AMSI Director Geoff Prince, ACHMS Chair Cheryl Praeger,
ANZIAM Chair Tim Marchant, the President of the Statistical Society Geoff Lee
and other senior mathematicians and statisticians around the country.

My third ‘policy’ is to act as a positive public face for our community in Australia
and internationally. It is interesting that developments that happen in Australia
sometimes anticipate those in the international arena. For example, the IMU has
constituted a committee to look at the idea of ranking journals in the mathematical
sciences. Following her experience with the ERA exercise, Nalini has been invited
to chair this committee.

An opportunity for Australia to have further input on the international scene
will occur in late February/early March next year when the IMU Executive will
meet for the first time in this country, in Perth. Cheryl Praeger, who sits on
the Executive, has suggested that the Australian mathematical community should
organise some type of event around this meeting, an idea that I strongly support.
One possibility, which admittedly will involve less-than-ideal timing, is to try to
schedule the 2011 meeting of ACHMS in Perth at that time.

I’ll finish off by saying that my overall ‘policy’ is that the resources of AustMS
ought to be used for the benefit of our community. We have to remain financially
prudent, but it is arguable that, in the past, AustMS has had an overly risk-averse
attitude to expenditure. With ideas such as the Lift-Off scheme and more extensive
assistance for early career researchers, this attitude has started to change over the
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last few years. I will certainly encourage AustMS to continue this trend. The best
way for it to happen would be for you, the members of AustMS, to come up with
good ideas for promoting the goals of the society and communicating them to me
or other members of the Council.

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 became Head of the Department
of Mathematics and Statistics in 2005.

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 telecommunica-
tions, 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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Best current practices for journals

(endorsed by the General Assembly of the International
Mathematical Union on 16 August 2010)

International Mathematical Union*

In 2004, the Committee on Electronic Information and Communication (CEIC)
produced a document listing various recommendations relating to the changing
environment of peer-reviewed journals and digital distribution of research in its
various stages. Now, in 2010, we wish to return to that document and offer more
details on how journals can best serve the mathematical community. Specifically,
this document focuses on how a good mathematics journal should be organised
and managed.

Journals remain one of the most important tools of mathematical research and
communication. A good journal adds value to the manuscripts submitted to it by
providing;:

quality control: The peer-review process evaluates and aims, inasmuch as possible,
to certify the correctness, importance, novelty, and clarity of a paper.

improving content and presentation: Journal referees, editors, and publishers im-
prove the quality of published manuscripts and provide feedback to their au-
thors.

dissemination: Journals help to categorise the literature and help authors, readers,
librarians, historians, and others to find relevant works.

archiving: Journals ensure that papers remain accessible. They help establish
priority and certify the historical record. In addition, they provide tags such
as volume numbers and document identifiers that can be cited and linked to.

On the other hand, a poorly run journal has a detrimental effect on the mathemat-
ical literature. The proliferation of poorly run mathematical journals is becoming
an increasing burden to the community. Some of these have been created for dubi-
ous reasons, such as the hoped-for prestige of the editors or institutions involved,
or with no clear purpose beyond financial incentives. Even journals created with
the best of intentions may fail to provide the services above because of inadequate
planning or stewardship.

In this document, we draw together some best practices for journal management
based on the experience of existing journals. Certain fundamental principles apply
to all. Primary among these are transparency and integrity.

* Reprinted with permission.
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By transparency we mean that all the journal’s stakeholders —readers, authors,
referees, editors, publishers, etc. — are fully aware of the decision processes that
affect them.

Integrity of the publication process is paramount. It includes maintaining an ob-
jective review process focused on scientific quality, proper acknowledgement of
sources, and a respect for confidentiality where required.

Professionalism is also important. This includes timely handling of manuscripts
at each stage of the process, and continuity of management, scope, and vision
as they evolve.

This document is necessarily based on currently available technology, and, while
some practices are universal, others must be reformulated to adapt to new and
unanticipated technological developments. The best practices and recommenda-
tions presented in the document will be periodically revisited and updated as
circumstances require.

Rights and responsibilities

There are many ways to organise the decision-making processes of a journal. How-
ever the editors and publishers decide to implement the details, there are certain
basic rights and responsibilities of the authors, referees, editors, and publishers
that should be respected in all circumstances.

Authors

Authors who submit a manuscript to a journal have the right to a careful, timely
and unbiased peer review overseen by the journal editors, who often seek the advice
of referees. The level of detail of the review can vary greatly, but, following the
principle of transparency, authors have a right to know in advance the processes by
which their manuscript will be handled, and a right to be informed of the grounds
for the acceptance or rejection of their manuscript, including normally being given
access to any referee reports that have been sought. However, manuscripts that are
deemed not to adhere to the journal’s standards or scope can be quickly returned
to the authors with a brief editorial justification.

Authors must abide by high standards of research integrity and good scholarship.
It is the responsibility of authors to submit a well written, mathematically correct
article, if necessary seeking advice if it is not written in their native language, to
clearly describe any novel and non-trivial content, and to suitably acknowledge
the contributions of others, including referees. Submission of a paper to a jour-
nal implies that it is not currently under consideration by any other journal, and
that any substantial overlap with other published or submitted papers is duly ac-
knowledged. In addition authors should be responsive to correspondence with the
journal. Multiple authors should communicate fully, speak with one voice, and
accept mutual responsibility in their communications with the journal. All au-
thors are expected to have materially contributed to the paper, and to be familiar
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with its contents. The ordering of authors’ names is at the discretion of the journal
and/or authors, although the standard practice in most mathematical papers is to
list authors alphabetically.

Referees

Researchers who benefit from the literature and contribute to it as authors also
have an obligation to participate in the peer review process, in particular by serv-
ing as referees in their areas of expertise. When doing so, they have a right to
anonymity, unless this is clearly waived by the referee, or by the stated policies of
the journal. While no one has an obligation to referee any particular paper, the
decision to do so or not should be communicated in a timely fashion. Potential
referees should disclose any circumstances which might compromise their ability
to provide an unbiased review.

Once a referee has agreed to serve, that referee should adhere to the agreed sched-
ule (typically including revisions) and inform the editor of unanticipated delays.
Referees must act with integrity. They should familiarise themselves with the ex-
pectations of the journal and the review process, and do their best to implement
them in an unbiased fashion. They should respect confidentiality, neither disclos-
ing the fact that the paper has been submitted nor that they are refereeing it,
nor disclosing any non-public content to others, nor using for their own purposes
results that are not publicly available. Referees wishing to seek the opinions of
colleagues on the submitted article should seek permission from the journal edi-
tors. Referees are expected to base their written assessment on publicly available
works.

We have noticed a trend, perhaps reinforced by manuscript tracking software, for
referees to communicate additional opinions to editors which are not meant for
transmission to authors. This concerns us, since the principle of transparency
implies that authors should be fully informed of the grounds for the decision on
their work. Such confidential comments do not relieve the referee of the obligation
to make an honest assessment of the qualities of the paper in the report that will
be transmitted to the author. We believe that in best practice such comments
should be used exceptionally, rather than as a general procedure.

The obligations of a referee are primarily as expert advisors to the editors of the
journal; secondly, through the editors, to the mathematical public, where the obli-
gation is the maintenance of standards in the mathematical literature; and thirdly
to the authors. Although the opinion of referees on the correctness of a paper
is normally sought, ultimate responsibility for correctness lies with the authors.
Refereeing is also an opportunity to provide positive guidance to the author. Al-
though a referee does not have an obligation to do this, it can be an extremely
valuable contribution, particularly in the case of authors in the early stages of
their career.
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Editors and editorial boards

The editors and editorial boards bear the primary scientific responsibility for guid-
ing a journal. Transparency requires that the journal have a clearly formulated
statement of its vision and scope, and a detailed description of its submission,
peer review, and publication processes, including the responsibilities of editors
and referees. These should be publicly disseminated, and, in particular, all editors
should both be aware of and in agreement with them. In many cases, the editorial
board will take the primary role in formulating, monitoring, and updating these
statements. The editorial board should also be familiar with and take an active
interest in the publisher’s pricing policies.

A primary responsibility of the editors is to implement the peer review process,
ensuring its integrity and fairness. This is carried out by

e a wise choice of referee or referees, with sufficient expertise but avoiding
conflicts of interest,

e communicating with authors, referees, managing editors, and publishers in a
timely manner,

e ensuring that the process moves forward by following up on referees and
appointing new ones when necessary, and

e arriving at decisions on objective grounds which are communicated to authors
as discussed above.

Editors should ensure that papers are reviewed on purely scientific grounds, and
that authors are not pressured to cite specific journals, papers, or books for non-
scientific reasons. There should be clear and transparent procedures for handling
submissions by editors which guarantee that the standards of the journal are main-
tained.

Some journals use a quick reject procedure in which editors may determine that a
paper is unsuitable for the journal without sending it outside for review. In this
case, the editor must ensure that his or her own decisions are made fairly and
objectively. The decision whether to accept or reject a manuscript is a complex
judgement, depending on the submitted manuscript, the extant literature, and the
goals and standards of the journal. Different referees and editors may well come
to different conclusions. Referees sometimes make mistakes, and it is important
that appeals against rejection of an article are fairly handled.

As noted above, authors have the right to be informed of the grounds for the
acceptance or rejection of their manuscript, including normally being given access
to all referee reports. There may be exceptional circumstances when an editor can
reasonably decide to exclude part of a report, for example if it contains libellous
or insulting remarks, or certain kinds of sensitive information. Nonetheless, it is
important that such editorial discretion is not used to suppress inconvenient com-
ments, such as a recommendation to accept the paper when the editor’s decision
is to reject it.

Editors should be alert to unethical practices such as simultaneous submissions to
different journals, plagiarism, and self-plagiarism, be prepared to impose appropri-
ate sanctions (such as refusing to consider further submissions from an offending
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author for a certain period), and cooperate with publishers in adopting procedures
to eradicate such practices.

Publishers

For most journals, the editorial board does not itself oversee the production and
business processes. These are usually carried out by a commercial publisher, a
professional organisation, university, or other institution. The support publishers
receive from authors, editors, and referees in the mathematical community carries
with it responsibilities. Most important is a commitment to the mathematical
literature and its dissemination. Publishers must also adhere to the principles
of integrity, transparency, and timeliness. Detailed information concerning the
journal, including editorial board members, journal vision and scope, submission
and publication procedures, fees, page charges, subscription pricing, etc., must be
made publicly available to all concerned parties.

Publishers should ensure that papers are widely accessible, affordable in all parts
of the world, and permanently archived in a form that can be readily located, ref-
erenced, and (possibly after paying a reasonable fee) accessed. Sales arrangements
should be flexible, allowing, for instance, the purchase of individual journals and
articles. Alternative modes of financing the publication process, such as through
author fees, submission fees, page charges, or combinations of these create signifi-
cant ethical challenges. First, the opportunity to publish in a peer-reviewed venue
should be available to all, subject to scientific merit, not the ability to pay via
research grants, institutional support or other means. Therefore there should be
methods to opt out of payment when needed. Second, payment in direct return
for publication creates a potential conflict of interest with the peer review process.
For this reason, any such journal requires clear, well defined, effective processes to
insulate peer review and editorial decision-making from monetary considerations.

Accepted papers should be typeset, copyedited (if appropriate), and published
online and/or in print in a timely manner. Publishers should establish and clearly
communicate to potential authors their policies concerning copyright and authors’
web posting. Publishers should track and publish the date of submission, final
revised submission, if applicable, and date of publication (electronic and/or print)
of published papers. Publishers should respond to and investigate allegations of
plagiarism or other unethical behaviour connected with their journals, publish a
clear and specific retraction in confirmed cases, and protect the rights of authors
by seeking appropriate redress for plagiarism and unauthorised use of their work.

Recommendations

In this section, we append some more general recommendations for successful
journal stewardship which are based on observed best practices among existing
journals. These are presented to help editors and publishers launch successful new
journals, as well as strengthen and improve existing journals. Not all are currently
followed by even some of our most successful journals, and we are not presuming
to second-guess the stewardship of well run journals.
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The vision and processes of a journal are very important to its success, and we
encourage journals to involve their editorial boards in addressing these issues.
Communicating this vision to all involved with production of the journal will, in
the long run, save a great deal of time and effort, avoid problems and misunder-
standing, and contribute greatly to the success of the journal.

The maintenance of a careful, professional system for handling manuscripts
throughout submission, refereeing, revision, acceptance or rejection, and publi-
cation requires careful thought and effort. A clear procedure for handling mis-
takes, errata, retractions, counterexamples, and updates should be established.
We have observed a worrying increase in instances of plagiarism, and we encourage
journals to consider instituting procedures for detecting, publicising, and appro-
priately dealing with plagiarism in submitted articles. Such procedures rely on
editorial judgement, but may well be supported by automated systems, commer-
cial or otherwise, and we encourage the development of such systems appropriate
for use by journals.

The publisher and editorial board should determine the expected standards of
exposition, including the languages of publication. In the case where the author
is unable to meet these standards, they should decide how much, if any, editorial
support or copyediting the journal will supply. There is clear value in well-written
and -typeset papers, and editorial efforts by a journal are a significant contribution
to the quality of the mathematical literature.

We believe that all the editors should be actively involved in the editorial processes
of the journal, or, when this is not the case, that a designation such as ‘honorary
editor’ should be used. In any case, editors should be informed of and agree to
their responsibilities, the scope of the journal, and the processes used to evaluate
submissions. Even the agreement to serve as an honorary editor is a public state-
ment of support for the goals and running of the journal, and should be entered
into thoughtfully. It is advisable to establish a clear term length for editors, and
procedures for renewal. Information about the history of a journal, such as the
make-up of the editorial boards over time, is an important part of the historical
record, and publishers should endeavour to archive such information in a readily
accessible form.

It is an editor’s responsibility to know the pricing policies of the publisher, and to
take an active interest in them as regards the journal’s goals and the dissemination
of scientific knowledge as widely as possible. Some of the very best mathemati-
cal journals operate without assessing page charges and with liberal policies for
posting of articles in web repositories and on authors’ home pages, while main-
taining reasonable subscription fees and flexible bundling arrangements. This is
a standard to be striven towards. All such policies must be clearly spelled out
by the publisher. See also previous CEIC recommendations on open access to the
mathematical literature:
http://www.mathunion.org/ceic/Publications/Recommendations/6_call.shtml.

While some predict the imminent demise of journals, we hesitate to join that view.
We recognise that there are many forces affecting how journals will be run in the
future, and that innovations in publishing will lead to researchers interacting with
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content in new ways. We hope with this document to support such evolution. If
journals are run well, they will continue to play an important role in furthering
mathematical research and communication for many years to come.

This document was prepared by the International Mathematical Union Committee
on Electronic Information and Communication (CEIC), which gratefully acknowl-
edges the valuable contributions to its contents and writing by Douglas Arnold.
CEIC also expresses its thanks to a number of persons whose comments on an
earlier draft led to substantial improvements.

References to other sites

CEIC Best Current Practices:
http://www.mathunion.org/ceic/Publications/Recommendations/3 best_practices.shtml.

Association for Computing Machinery (ACM) Rights & Responsibilities:
http://www.acm.org/publications/policies/RightsResponsibilities.

Committee on Publication Ethics (COPE): http://publicationethics.org/.

US Government Office of Research Integrity: http://ori.dhhs.gov/.

American Mathematical Society (AMS) Ethical Guidelines:
http://www.ams.org/secretary /ethics.html.

Society for Industrial and Applied Mathematics (STAM) Authorial Integrity in Scientific Publi-
cation: http://www.siam.org/journals/plagiarism.php.



Puzzle corner

lvan Guo*

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner No. 20.
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 impor-
tance: accuracy, elegance, difficulty, and the number of correct solutions submit-
ted. Please note that the judge’s decision — that is, my decision —is absolutely
final. Please e-mail solutions to ivanguol986@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 20 is 1 January 2011.
The solutions to Puzzle Corner 20 will appear in Puzzle Corner 22 in the May
2011 issue of the Gazette.

Lousy labelling

Three boxes are on the table. One has red balls, one has blue balls, and one has
balls of both colours. Three labels are made for the boxes, but they are misplaced
so none of the boxes are labelled correctly. How many balls would you need to
retrieve from the boxes in order to determine the correct labelling?

Broken bridges

There are thirteen bridges connecting the banks of River Pluvia and its six piers,
as shown in the diagram below:

— =
ENASN

E-mail: ivanguol986@Qgmail.com
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On an extremely stormy night, each bridge has a 50% chance of being damaged by
the rainfall. What is the probability that the locals can still cross the river using
undamaged bridges the next morning?

Trick question

Find all real solutions to the equation

\/x+4\/xT4—\/ —4r—4=4

Clock shop

A clock shop has 10 accurate clocks of var-
ious sizes on display. Prove that there ex-
ists a moment in time when the sum of all
pairwise distances between the tips of the
minute hands is greater than the sum of all
pairwise distances between the centres of the
clocks.
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Super knight tour

In a game of super chess, a super knight can move
diagonally across a 4 x 3 rectangle (as opposed to
a standard knight which moves diagonally across a
3 x 2 rectangle). Can the super knight perform a
knight tour on a 12 x 12 super chessboard, i.e. use a
sequence of moves to visit every square exactly once?

Photo: Kamila Turton

Consecutive sums

(1) What is the smallest number that can be expressed as a sum of consecu-
tive positive integers in exactly 2010 different ways? Note that a sum must
contain at least two summands.

(2) Can you find a number which can be expressed as a sum of an even number
of consecutive positive integers in exactly 2010 different ways? Can you find
one that is smaller than the answer to part (1)?
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Solutions to Puzzle Corner 18

The $50 book voucher for the best submission to Puzzle Corner 18 is awarded to
David Butler. Congratulations!

Page numbers
Solution by: Laura McCormick

The first page that Tom tore out was odd. Since it is impossible to tear out only
one side of a leaf, the final removed page must be even. Since the final page is
comprised of the same digits as the first, it must be either 138 or 318. But the
last page cannot precede the first! So the final page must be 318, and a total of
136 pages (or 68 leaves) were torn out.

Fraction practice
Solution by: David Butler

We will prove the general case: if the starting list of fractions is
1 1 1

a a+1 o a+n’
then the final fraction would be ((a — 1)!n!)/(a + n)!.

This result is established by induction on n for all a. The base case of n = 1 can
be easily checked. Assume the result for n = k and consider the case of n = k+ 1.
The starting list is

1 1 1 1

a a+1 a+k a+k+1

The second last step of the game has two fractions in the list. The left-hand
fraction is produced by playing the game beginning with the left-hand k fractions
from the original list. By our assumption this gives ((a — 1) k!)/(a + k)!.

The right-hand fraction is produced by playing the game beginning with the right-
hand £ fractions from the original list. We can once again use our assumption,
after replacing a by a + 1, and obtain (a! k!)/(a + 1 + k)!.

So, the final fraction is

(a— 1)K al k! (a=1D)!E(a+1+k) al k!
(a+k)!  (a+1+k)!  (a+k)!(a+1+k) (a+1+Ek)
~(a-D'E((a+14Fk)—a)
N (a+k+1)!
(= DK (k+1)
(a+Ek+1)!
~(a=1D!(k+1)!
 (a+k+1)!

and the induction is complete.
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Applying to Franny’s problem, using a = 1 and n = 99, the final fraction must be
1/100.

Invisible point
Solution by: Randell Heyman

With only two lines, any responses from the elf will always leave us with an infinite
amount of space, some of which has to be outside of the square. Hence two lines
are not enough to verify if the point is inside the square.

However, it is possible to determine the location of the point using three lines.
Choose the first two lines to be the diagonals of the square. The elf’s responses
will provide us a quadrant containing the point. The last line should be the side of
the square in that quadrant and the elf’s response will confirm whether the point
is inside the square. The same process can also handle the ‘on the line’ responses
by the elf.

Differing views
Solution by: Pratik Poddar
Yes they can both be right and the longest such sequence has 11 terms.

Suppose a length 12 sequence exists, let it be {a1,as,...,a12}. Consider the fol-
lowing array of numbers.

ai a2 as Qg4 as ae ar as
az  ag a4 G ae ar  ag ag
as Q4 as  ag ar ag ag aio
a4 as ae ar as ag aip a1
as ae ar as ag aip a1 a2

According to the optimist, the sum of each row is positive. But according to the
pessimist, the sum of each column is negative. The sum of the array is therefore
both positive and negative at the same time, a contradiction.

There are many possible constructions of a length 11 sequence; here is an example:

{1,-1.6,1,1,-1.6,1,—1.6,1,1,—1.6,1}.

Coin conundrum
Solution by: Ross Atkins
The answer is yes, it is always possible to flip every coin.

First let us define a hyper-flip. A hyper-flip on coin X is a combination of moves
that flips every coin in the arrangement except coin X.

This is a proof by induction. Assume that any arrangement of n — 1 coins can be
flipped using an appropriate sequence of moves. This means that for any subset
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of size n — 1 of our n coins, there exists a sequence of moves that flips this subset.
This sequence might flip the nt" coin or it might not. If the sequence of moves
does flip the nth coin (for any one of the (n — 1)-coin subsets), then we are done.
It suffices to consider the cases where it’s possible to perform a hyper-flip about
any arbitrary coin.

If n is even, we simply perform a hyper-flip on each coin successively. As a result,
each coin is flipped n — 1 times.

If n is odd, then at least one coin is touching an even number of other coins.
This is because the total of adjacencies summed over all coins, which equals to
twice the total number of adjacent pairs of coins, is even. Let X be a coin with 2k
neighbours. Perform a hyper-flip on X, plus a hyper-flip on each of the neighbours
of X. Then finish with an ordinary flip on X. Each coin was flipped exactly 2k +1
times.

In both cases, every coin was flipped an odd number of times, hence from head to
tail. This completes the proof.

Rational points

Solution by: Norman Do

(1) Suppose that such a polygon exists and let the vectors corresponding to

its sides —traversed in an anticlockwise manner —be (a;,b;) for i = 1,2,
...,1001. By performing a dilation, we can arrange it so that the coordi-
nates are not only rational, but integral. In fact, we can do this in such a
way that the integers a1, as, .. .a19001, b1, b2, - - ., b1001 have no common factor.
In particular, this means that one of these numbers must be odd and we may
assume without loss of generality that it is a;.
The fact that all sides are equal in length implies that there is some integer d
such that a? +b? = d for each i = 1,2,...,1001. The fact that the polygon is
closed implies that Y a; = > b; = 0. Using this in conjunction with the fact
that 22 = z (mod 2) allows us to deduce that Y a? = > b7 = 0 (mod 2).
Therefore, we have

1001d =Y "a;+) b} =0 (mod2) = d=0 (mod?2).

Since a? + b? = d is even and we have assumed that a; is odd, it follows
that b; is odd. But the square of an odd number is always congruent to
1 modulo 4, so d = a?+b? = 2 (mod 4). In fact, the only way that a®+b? = 2
(mod 4) is if both a and b are odd. It now follows that all of the numbers
ai, as, ..., a1001 are odd, which contradicts the fact that a1 +as+- - -+a1001 =
0. So we conclude that no such polygon exists.

(2) Consider the points P, = (m, m?), where m = 1,2,...,1001. No three such
points are collinear as they all lie on the parabola y = 22. Now, the distance
between the points P,, and P, is

V(m—n)2+ (m? —n2)2 = (m—n)y/(m+n)2+1.
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For this to be a rational number, we would need (m +mn)? + 1 to be a perfect
square. However, the only perfect squares which differ by one are 0 and 1.
This forces m + n = 0 which is clearly impossible. Therefore, the distance
between any pair of points is irrational.

On the other hand, all of the points Py, Ps, ..., Pigo1 are lattice points—
that is, they have integer coordinates. Pick’s theorem states that the area of
any polygon whose vertices are lattice points has area I + % — 1, where I is
the number of lattice points interior to the polygon and B is the number of
lattice points on the boundary of the polygon. It follows that the area of any
triangle formed by any triple is rational.

Ivan is a PhD student in the School of Mathematics and
Statistics at The University of Sydney. His current re-
search 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 Mathe-
matics.




Mathematical minds

Peter Taylor*

Gazette: What led you to become a mathematician?

Taylor: Unlike other people you’ve interviewed recently, I can’t say that it was
always my ambition to be a mathematician. In fact, I’ve become a mathematician
by a fairly circuitous route. The advice I was given at school was ‘you’re good at
mathematics and you like the outdoors, so you should become a civil engineer’ and
so I enrolled in civil engineering at the University of Adelaide. It took about three
weeks before I realised that it wasn’t for me. I then took up a physics major but
realised by the end of the second year that what I really liked and was good at was
mathematics. I ended up majoring in applied and pure maths and subsequently
did Honours in applied maths. I needed to do something different after Honours
and worked in Canberra for the Public Service for three years before coming back
to the University of Adelaide to begin a PhD. The flexibility of the program, which
was a property of the degree in those days—it certainly isn’t the case now in
universities— was very helpful to me on my path to becoming a mathematician.

It seems to me that a lot of school students don’t get good careers advice about
the opportunities in mathematics, so one thing that universities need to do is to
make it possible for students who have started off on a different career path to
move into mathematics. Of course, there’s a tension between this and the idea that
maths is a progressive discipline. The requirement to build on previous knowledge
tends to give our courses tight prerequisites which can make it hard to move into
mathematics halfway through a degree.

Gazette: So, while you did well at mathematics and enjoyed it at school, the advice
to you was to go and be a civil engineer?

Taylor: Yes, and it grates on me. My Year 12 maths teacher was an experienced
and senior maths teacher, and I think he ought to have recognised that I was rea-
sonably talented at mathematics. While he encouraged me as a student, he never
encouraged me by mentioning the possibility of pursuing a career in mathematics.
He should have, but he never did. I think that if I met him now, I would ask
him why. I remember, however, a time when my Year 11 teacher had to come to
the university for a meeting, and saw my name on my office door. He knocked
and said that he was quite pleased that one of his ex-students had an office in the
mathematics building.

As school and university teachers, I don’t think we realise how influential we can be
on the paths that students take, simply by commenting on the possibilities. One
thing that I've always tried to do in my academic career is to talk to students, to

*Department of Mathematics and Statistics, University of Melbourne, Parkville, VIC 3010.
E-mail: P.Taylor@ms.unimelb.edu.au
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try to find out where they think they might be heading and point out options to
them.

Gazette: Is there anything else you’d like to say about your undergraduate mathe-
matics experience?

Taylor: The only other thing I would say is that, in those days, and also when
I was a PhD student, the applied maths department at the University of Ade-
laide was a fantastic place to be. The number of mathematicians in various places
around the country that came from Adelaide in that era shows just how influential
it was on the mathematical scene nationally. I put that down to superb academic
leadership, in particular by Ren Potts.

Gazette: Why then, after Honours, did you go into the Public Service?

Taylor: The short answer is that I needed to grow up. I think when you’re reason-
ably talented at academic work, there’s always a point along the way where you
have to learn to be organised, and you can’t just do it on your natural ability. For
me, this occurred in Honours when the workload became heavier and I had other
things in my life. I don’t think, to be perfectly honest, that I'd learned good work
habits before then. The upshot was that at the end of Honours, I wanted to do
something different.

It’s quite serendipitous how I ended up being offered one of the government’s ad-
ministrative traineeships with the Public Service Board. There were only 30 of
them offered each year, and I only applied because I was eating lunch with a girl-
friend of mine at the time and she wanted to apply so I decided that I might as
well fill in the form.

Once the offer was on the table, I thought it was a good option. Ilived in Canberra
for three years, and I think it was really good development for me—1I learned a
lot of things. Even though I was working in an area where the sort of analytical
skills you get taught in a mathematics degree were useful, I wasn’t really doing
mathematics, other than a small amount of statistics every now and again. I was
part of a team that implemented a new unemployment benefits system nation-
wide. I'm pleased that, even now at Melbourne University, I can talk with some
authority about implementation of systems, which I wouldn’t have been able to
do if T hadn’t had that experience. There are various other little things that I
learnt —how to write a business letter, how to have a decent phone manner, and
all that sort of stuff. It sounds silly, but I’d never learned those skills as part of my
undergraduate degree. I think degrees now are probably more focused on generic
skills than they were.

After about three years, I wanted to move back to Adelaide and start a PhD, and
ever since then I’ve been a mathematician.

Gazette: What drew you into doing a PhD then?

Taylor: 1 always wanted to do it, just not straight after Honours. The danger with
that is, if you go off into the workforce, you get accustomed to your standard of liv-
ing. You might acquire commitments like a mortgage, and once you’ve done that,
it’s harder to go back and become a student. I was very lucky, because at that time
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Adelaide University employed tutors with six-year contracts, so you could have a
job as a tutor and do your PhD part-time which is what I did. I actually think it’s
a very good model. Unfortunately, it stopped happening in Australian universities
because there was pressure to make Level A jobs into continuing positions, which
I think has actually been really bad for the mathematical sciences.

Gazette: Bad in what respect?

Taylor: It’s not clear until after you've finished your PhD whether academia is
the right thing for you, because every academic ought to make research a priority,
and you're still training to do research while you’re doing a PhD. This could be a
controversial viewpoint, but I think that the best entry level for an academic job
is Level B. Before that, one should think of Level A as a training level, which it
was when we had tutorships.

An interesting aspect of my career is that I've never been a postdoc. In fact, apart
from when I’ve been on sabbatical, I've never been a full-time researcher, not even
when I was doing my PhD. So from the beginning, I've always juggled teaching
and research. Also, by the time I finished my PhD, I was quite an experienced
teacher. These days, I often see people applying for their first lecturing position
after a postdoc, and they don’t have much teaching experience.

Gazette: Tell us something about your time as a PhD student.

Taylor: 1 had a fantastic PhD experience. I did my PhD between 1983 and 1987,
but since I was only enrolled part-time, it was two-and-a-half enrolment years.
Back then it wasn’t very common, but I had joint supervisors — Bill Henderson
and Charles Pearce —and I think they were an ideal pair. Bill was a very intuitive
mathematician— very good at developing ideas and making suggestions. He was
an outgoing person and had the unique knack of not being afraid to put ideas on
the table that might turn out to be completely useless. Charles wasn’t as verbal
as Bill, but he was more of a good analyst. I learned that what I had to do with
Charles was go to him if I had a particular problem. I had to write it out properly
and leave it with him to think about. Once I learned how to work with both
supervisors it worked really well. The other thing is, as I have already said, the
whole environment of the department was great.

Gazette: So what happened once you finished your PhD?

Taylor: 1 had a two-body problem with one of the previous Mathematical Minds
interviewees. I was married to Christine O’Keefe, and so while she finished her
PhD, I spent the last year of my six-year tutorship as a lecturer. We moved to
Perth in 1989 as contract lecturers for the University of Western Australia. After
we were there for a couple of years, the Department of Applied Maths at Adelaide
University had two tenured jobs on offer, and Hugh Possingham and I were both
appointed. Christine got a QEIT Fellowship working in Pure Maths at Adelaide
University.

We really enjoyed living in Perth. As I’ve said, Adelaide was a great place for math-
ematics, but the lifestyle in Perth was great — we made a lot of friends there —it
was just the better opportunities academically in Adelaide that made us move
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back. I think that if the University of Western Australia had put a little bit more
on the table, we might have stayed there.

I stayed at the University of Adelaide throughout the 1990s, and in 2002, I moved
to Melbourne. I was a Professorial Fellow at Melbourne University for a year,
half in Electrical Engineering and half in Mathematics and Statistics. During that
time I applied for, and was offered, the Chair of Operations Research. I’ve been
Chair of Operations Research at Melbourne University since 2003 and I've been
Head of Department since 2005.

Gazette: So you weren’t tempted to go overseas at any stage?

Taylor: Good question. I think it’s something that everyone needs to think about.
It is absolutely clear that you need to be internationally connected to be a suc-
cessful academic in the mathematical sciences. So if you are serious about it, and
if you're in a university you ought to be serious about it, you've got to be part of
the international scene. If anyone asks me, my goal is to be part of what I would
call the international A-grade in my area of research. But you can get that in
different ways. You can certainly get it by living and working overseas for some
time. I never had the opportunity to do that because of the fairly nonstandard
route my career took.

However, I did take every opportunity to go overseas to conferences and to make
academic visits. Early on in my career I had many opportunities to travel. It
was at the time that the Teletraffic Research Centre was starting up at the Uni-
versity of Adelaide, and it was generating enough money for those people who
were involved in it to have enough consulting funds to travel quite frequently. Bill
Henderson and I would go overseas maybe three or four times a year, even when I
was a very young academic. It’s an opportunity that most academics at that level
don’t get. This is one of the things that I thank Bill for. He was very generous in
supporting travel when I was his student: in later times, when I have been able to
generate funds myself, I've tried to take the same attitude with my students and
postdocs.

There is a trade-off in undertaking consulting activities for industry. It certainly
does cost you in time. Sometimes you get good academic problems so it can feed
into your research work, but that doesn’t always happen. One thing it does do,
though, is give you enough funding for your academic activities. In my entire ca-
reer I've never had to worry about having enough money to go to an international
conference.

I can quite proudly say that I have co-authors from about 14 countries on five
continents. The way that I've achieved that in my career is a bit different to the
way a lot of people do, but it can be done.

Gazette: In which areas of mathematics do you work?

Taylor: 1 describe myself as an applied probabilist, or if I want to be a little more
precise, a stochastic modeller. I enjoy examining the mathematical structures that
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underlie and are motivated by real-world stochastic applications. I’ve found inter-
esting problems throughout my career in the areas of telecommunications, network
modelling, queueing theory, reliability, ecological and biological modelling.

I'm getting interested in the interaction of these sorts of areas with optimisation
and control. Early on it was simply a matter of trying to model a real-life situa-
tion. However, usually the reason you want to model a real-life situation is that
you want to affect it in some way or work out an optimal strategy. So, I'm getting
more and more interested in stochastic optimisation: problems like the online dis-
tributed control of a stochastic network. I still have an interest in queueing theory,
Markov chains, and stochastic processes in general —in fact, the whole spectrum
of applied probability.

Gazette: What is your vision for the AustMS during the term of your presidency?

Taylor: T've discussed this in some detail in my President’s column, so I'll just
expand of a couple of things that I said there.

I've always been active in ANZIAM, including holding the position of Chair in
2006 and 2007, and will continue to play a part in that community. It hasn’t been
very often that the President of the Australian Mathematical Society has been an
active ANZIAM member, so I hope to try to bring these communities together.

In recent years, there have been various reviews of mathematical sciences. The
most recent one was Gavin Brown’s Group of Eight review, where he talked about
the fact that there are fewer students getting good mathematical education at
school. There are recommendations, for example, that every high school maths
teacher ought to have done a maths major at a university, and every primary school
maths teacher ought to have done at least one mathematical subject. These are
worthy ideals, and we ought to support them, but there are other practicalities,
like what does a principal do if they’re trying to find teachers for their school and
there isn’t anyone who satisfies these criteria? Liaising with school communities to
determine the best way to attract mathematically inclined students to the profes-
sion may be difficult, but it’s an issue that I'm going to be paying some attention
to.

On the issue of women in mathematics, I had a few conversations last week at the
AustMS conference about that, and subsequently some email. My perception is
that progress is being made at the junior levels. There are certainly more women
doing PhDs than there used to be, and I think there are probably more women, for
instance, at the early-career researchers’” workshop. My perception without actu-
ally counting is that the representation is reasonable. But it is certainly true that
there still aren’t enough women at senior levels. It might just be an issue of enough
time having to elapse before more women reach that level. But maybe there are
still systematic obstacles to the career advancement of women in mathematics,
which is something we need to examine.

There is a general concern that there was no new ARC Centre of Excellence in
any of the mathematical sciences established in the 2010 COE round. I am one
of the chief investigators of the ARC Centre of Excellence for Mathematics and
Statistics of Complex Systems (MASCOS), whose funding from the ARC ceases
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at the end of this year. MASCOS has worked well and produced lots of good
mathematics, but found it increasingly more difficult to fit into the ARC idea that
a centre has to provide ‘scale and focus’. Scale was always fine, but it’s hard to
focus mathematical research in the same way that you can focus, say, laboratory
science research.

Mathematicians typically provide enabling results, and we don’t all work towards
the achievement of one goal. There have been approaches to the ARC regard-
ing the best way to help mathematical research, and I think we know what the
answer is. Overseas there are research centres like the Mathematisches Forchun-
ginstitut Oberwolfach in the Black Forest, the Mathematical Sciences Research
Institute at Berkeley in California and the Isaac Newton Institute for the Mathe-
matical Sciences in the UK. The mathematical community would like one of these
in Australia. However the funding is probably not available at the moment. The
AustMS needs to play a role in representing the interest of the mathematical re-
search community to the government in order to get as close an approximation as
it can.

We also need to represent the mathematical sciences community externally to
government in Australia and to the world.

Gazette: Why do you do mathematics?

Taylor: 1 think a lot of people do mathematics to please themselves. For me, if
I sit down and I put some deep thought into a problem I'm looking at, and at
the end I've understood it when I didn’t understand it before, then the feeling is
fantastic. You've created some knowledge that wasn’t known before —1I find that
a real thrill.

That being said, the biggest thrill I get in my job is when a PhD student of mine
graduates. We have academic parents and academic children, and in that sense,
your graduating PhD students are forever your academic children. If you’ve done
a good job of being a supervisor, then you’ve made a real contribution to their
life, and I think that’s amazing.

I also really like some aspects of teaching. I love standing up in front of a class,
even a big undergraduate class. I've got to admit that I'm not so enamoured by
the assessment side of things. I understand it’s necessary, but from a personal
point of view, it doesn’t turn me on so much.

So there are three thrills: doing research, seeing PhD students graduate, and being
in front of undergraduate students. These are all things about mathematics that
I really enjoy.
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Winners of the 2010 Awards of the AustMS

Winner of the AustMS Medal* for 2010

At the recent AustMS Annual Meeting, the Medal of the Australian Mathematical
Society for 2010 was awarded to Professor Kate Smith-Miles.

Kate was born in Ballarat and obtained her PhD from the University of Melbourne
in 1996. Along with three years at CSIRO and three years at Deakin University,
her career has mostly developed at Monash University.

Kate Smith-Miles and Nalini Joshi

Kate’s research has focused on interdisciplinary applications of the mathematical
sciences, and is characterised by its extraordinary breadth as well as an exceptional
attention to mathematical rigour. As a measure of its breadth, she has held chairs
in three different disciplines (IT, Engineering, and now Mathematical Sciences).
She is especially known for her study of the differential equations that describe
the behaviour of neural networks proposed to mimic the workings of the human
brain. Her innovative extensions of these methods for more general optimisation
problems, exposing these as chaotic systems, have been highly influential. She has
studied the stem cell decision making process, and has shown that ‘edge-of-chaos’
regions hold the key to explaining how a stem cell can suspend its convergence to
a stable fixed state.

*The Australian Mathematical Society Medal is awarded to a member of the Society under the
age of 40 years for distinguished research in the mathematical sciences.
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Kate’s work in practical data mining applications led her to consider the ubiquitous
problem of selecting algorithms from a portfolio, achieving advances in machine
learning, forecasting, and optimisation. More recently she has utilised the power
of linear algebra and tensor analysis methods to achieve world-leading results in
image analysis. She is also the only mathematician in Monash’s Bionic Eye project.

Kate has authored over 200 papers, books and book chapters, and has attracted
nine ARC grants. She is a Fellow of the Australian Mathematical Society, as well
as a Fellow of Engineers Australia.

Winner of the George Szekeres Medal* for 2010

At the recent AustMS Annual Meeting, the George Szekeres Medal for 2010 was
awarded to Professor Peter Hall.

Peter Hall is one of the most influential statisticians of our time. He has made
fundamental contributions to nonparametric modelling, probability theory, boot-
strap, Edgeworth expansion, wavelets, ill-posed inverse problems, fractals-based
methods, high-dimensional statistical learning, and many other areas of statistics.
His exceptional record of research accomplishment is evidenced by his numerous
publications in top ranking journals. He is one of the most prolific and celebrated
researchers in statistics and has published four highly regarded books and over
550 widely cited articles.

Peter Hall and Nalini Joshi

Peter’s research addresses important problems in statistics and has resulted in
new techniques that have inspired considerable follow-up research. As a result,
he is one of the top ten most highly cited mathematical scientists, according to

*The George Szekeres Medal is awarded in even-numbered years to a member of the Society for
an out standing contribution to the mathematical sciences in the 15 years prior to the year of
the award.
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Thomson IST InCites. He has pioneered many areas of research, including provid-
ing an understanding of nonparametric deconvolution, improving and providing
an understanding of bootstrap-based methods, determining the rates of conver-
gence for cross-validation, studying the mean-square error properties of wavelet
methods, addressing challenging issues in isotonic regression, quantifying surface
roughness using fractal based methods, inventing new techniques and theories for
high-dimensional regression and classifications, among others. His work has had
significant impact on developments in science and engineering.

Peter’s service to the mathematical community is equally outstanding and includes
serving on numerous editorial boards, as Presidents of the Bernoulli Society for
Mathematical Statistics, the Australian Mathematical Society and the Institute
of Mathematical Statistics, as Secretary (Physical Sciences) and Vice-President of
the Australian Academy of Science, and on numerous national and international
review boards and committees.
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ICM 2010 in Hyderabad

Tony Dooley* (with assistance from Brendan McKay)

From 19 to 27 August 2010, approximately 3000 mathematicians gathered for
the quadrennial apotheosis of mathematical celebration which is the International
Congress of Mathematicians (ICM). There is indeed a feeling of the fiesta about
ICM, accompanied by an underlying urgency to communicate the outcomes of
years of serious thought and development that has led each of the hundreds of
speakers to the honour of being chosen to talk at this event.

At times, all of us must question the usefulness of huge meetings of this kind.
It is certainly a completely different experience from a specialist conference with
50-100 delegates, where everyone gets to talk to everyone else; at ICM, it can
be impossible to locate someone whom one wants to meet. On Saturday alone
there were four plenary one-hour lectures, followed by 26 invited lectures (in eight
parallel sessions) and then 77 short communications— and 132 poster sessions!
This goes on for nine days. Obviously one can only take in a small fraction of the
detail, yet one comes away from it with a renewed vision of what is happening
across the vast spectrum of mathematics.

AUSTRALIA Y AUSTRALIA

(2]
. . ®

Nalini Joshi, Brendan McKay and Anthony Dooley

The obvious centrepiece is the award of the Fields Medals; it was great to see the
President of India, diminutive of stature but great of vision, awarding these to Elon
Lindenstrauss, Cédric Villani, Ng6 Bao Chau and Stanislav Smirnov. Her speech
emphasised the contributions of mathematics to society, and the long contribu-
tions of India to the subject. It was beautifully crafted and showed an appreciation
for the mathematical sciences that one sometimes feels is lacking in other national
leaders. She also awarded prizes for lifetime achievements: the Gauss Prize to Yves

*School of Mathematics and Statistics, University of New South Wales, Sydney, NSW 2052.
Email: a.dooley@unsw.edu.au
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Meyer, the Chern Medal Award to Louis Nirenberg and the Nevanlinna Prize to
Daniel Spielman.

Each medallist spoke on their own work, and in addition, there was a separate lau-
dation from a distinguished member of the mathematical community. The talks of
the medallists inspired us all. The Fields Medallists are young men (when will we
be able to write ‘men and women’?), at the height of their mathematical powers,
having their substantial contributions recognised. Certainly Ng6’s fundamental
lemma is a major leap forward in what may be termed the p-adic Langlands prob-
lem, and is firmly in traditional Fields Medal territory. As an ergodic theorist
myself, it was wonderful for me to see Lindenstrauss’ profound work on rigid-
ity recognised, particularly since it is likely to impact on applications. Smirnov’s
new approaches to percolation theory led to proofs of spectacular new results
on the Ising model of statistical mechanics, and Villani has revolutionised work
on the many-body problem, expanding ideas related to entropy. I sense that the
awards are shifting somewhat in the directions of physical applications; this may
be a movement within all of mathematics as the traditional pure/applied /statistics
boundaries break down.

The standard of exposition was high across the entire congress, and some of the
invited lectures were truly spectacular. The Abel lecture, on Large Deviations,
was given by S.R.S. Varadhan. It was great to see this given by a statistician and
the lecture was inspiring. Other great talks I attended were by Richard Bryant on
the work of S.S. Chern, Irit Dinur on probabilistically checkable proofs and codes,
Carlos Kenig on the global behaviour of solutions to nonlinear dispersive equa-
tions, David Aldous on exchangeability, A.N. Parshin on representations of higher
adelic groups, Nicolai Reshetikhin on the mathematics of quantum field theory,
Hillel Furstenberg on non-conventional ergodic theorems and Richard Schoen on
Riemannian manifolds of positive curvature; a veritable feast of offerings.

I have nothing but praise for those involved in the organisation of the Congress.
The logistical problems of getting so many thousands of people to the congress
each day (there was not enough room for 3000 in the conference venue, so we were
staying in a plethora of other hotels) must have been a nightmare. This was com-
pounded by security checks (particularly when the President was there), catering
and the general chaos which is Indian life. Yet we all got where we had to go
more-or-less on time. There were a couple of specialist sessions where there was
standing room only in the talk, but this was met with good humour.

Hyderabad is an interesting city, at least 500 years old, with unusual interesting
monuments, markets and bazaars. If one is in with the right crowd at ICM there
are soirees to attend and enjoy. I was fortunate enough to be invited to the Korean
soiree, although perhaps the food was best at the French reception! The Koreans
are completely overjoyed about the prospect of running the next ICM in Seoul in
2014.

I came back to Australia with several thoughts. Firstly, it is clear that there is good
and highly recognised mathematics going on here. Today, in contrast to 30 years
ago, Australia is very much on the map for itinerant mathematicians. Secondly, I
felt that what we are doing aligns pretty well with international themes, although
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there are obvious gaps, or whole areas represented by just one or two people in the
country. Lastly, I feel that we are slightly out of the loop — whilst individuals have
a grasp of what is happening in their own area, I am not sure that we have, or
are striving for, a national unbiased view of the whole landscape of this wonderful
subject that we study. This is perhaps not entirely true of the whole community. It
is good news that Cheryl Praeger has been re-elected to the governing committee
of the IMU and I am impressed that Peter Hall served on the Committee for the
Fields Medal.

A couple of possible ways of increasing our influence internationally, as a country,
were discussed. Australia could upgrade its membership of the IMU, giving it four
or five votes as against the three it has at present (many countries have only one
or two votes); this would require a larger subscription. Or, we could make a bid to
host a future ICM. Realistically, this would mean bidding to host the 2022 ICM,
though we may wish to put in a preliminary bid for 2018 as a trial. The path
to hosting a successful ICM is hard, but rewarding. One really has to start with
external funding of around three million dollars. The result would be an incredible
boost for Australian mathematics.

These reflections serve only to remind us what a great job the Indian community
has done in Hyderabad. M.S. Raghunathan and his team deserve congratulations
from all of us.

I am sure that Seoul will be a great ICM in 2014, and recommend that members
of the Society begin planning to attend.
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Geometry and Quantum Field Theory
Varghese Mathai*, Sylvie Paycha** and Steve Rosenberg***

The Max Planck Institute for Mathematics (MPIM) conference on Geometry and
Quantum Field Theory took place in Bonn, Germany earlier this year (20-26 June
2010). The broad theme was the interaction between mathematics and physics.
The specific themes behind the conference were

e Noncommutative geometry and index theory. Statistical models.
e Geometric issues in quantum field theory. Hamiltonian anomalies. Bundle
n-gerbes.

The conference was held in honour of Alan Carey’s 60th birthday. Alan Carey
completed a BSc (honours) at the University of Sydney, an MSc (research) at the
University of Adelaide and a DPhil at the University of Oxford. He is currently
Dean and Director of the Mathematical Sciences Institute at the Australian Na-
tional University, and prior to this, spent 17 years as part of the academic staff
of the University of Adelaide, including 10 years as Professor and five years as
Academic Dean. Alan continues to be a strong influence on mathematics both in
Australia and internationally, having co-edited several books and authored over
100 research papers with more than 70 collaborators. He has co-supervised nine
PhD and three MSc students.

Alan Carey with collaborators Adam Rennie (left) and John Phillips (right)

*School of Mathematical Sciences, University of Adelaide, Adelaide, SA 5005.

E-mail: mathai.varghese@adelaide.edu.au
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The MPIM colloquium speaker in the week of the conference was Michael East-
wood (ANU), whose talk was entitled Twistor theory and the harmonic hull.

The conference featured the following keynote speakers:

e Peter Bouwknegt (Australian National University), Quantum field theory,
topology and duality;

e Ulrich Bunke (University of Regensburg), Differential K-theory: axioms, mod-
els and operations;

e Joachim Cuntz (University of Muenster), Cantor systems and number fields;

e Keith Hannabuss (University of Oxford), Some C*-algebras associated to
quantum gauge theories;

e Matilde Marcolli (Caltech), Cosmology and the Poisson summation formula;

e Jouko Mickelsson (University of Helsinki), Families of Dirac operators and
affine quantum groups;

e Henri Moscovici (Ohio State University), Twisted spectral triples and confor-
mal noncommutative geometry;

e Michael Murray (University of Adelaide), Bispaces and bibundles;

e John Phillips (University of Victoria), From two projections to the local index
theorem;

e Danny Stevenson (University of Glasgow), Non-abelian bundle gerbes.

The conference excursion was a boat trip to the quaint town of Linz on the Rhine

The conference also featured 14 half-hour contributed talks in areas related to
geometry and quantum field theory. There were more than 50 participants.

The conference proceedings will be published in issues of the Journal of the Aus-
tralian Mathematical Society appearing in early 2011, with guest editors Sylvie
Paycha, Steve Rosenberg and Mathai Varghese.

The accommodation for participants, the excellent venue and refreshments were
made possible by generous funding from the Max Planck Institute of Mathemat-
ics, Bonn. Travel to the conference was funded mainly by the National Science
Foundation, the Australian Research Council and by the MPIM.

The conference organisers were: Sylvie Paycha (University of Blaise Pascal), Steve
Rosenberg (Boston University), Peter Teichner (University of California, Berkeley
and MPIM, Bonn) and Mathai Varghese (University of Adelaide).

For details of the conference, lecture slides and more photos, please visit http://
www.mpim-bonn.mpg.de/Events/ This+ Year+and+Prospect/Geometry+and+
Quantum+Field+Theory/.
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StatPhys24 conference
Cairns 19-23 July, 2010

Jan de Gier* and Jon Links**

StatPhys is a series of conferences on statistical physics that take place every three
years. StatPhys24' was held in Cairns, from 19-23 July 2010, and was only the
second time a StatPhys meeting was held in the southern hemisphere. StatPhys24
attracted around 550 participants, and was generously supported by the Aus-
tralian Mathematical Society, the Australian Mathematical Sciences Institute and
the ARC Centre of Excellence for Mathematics and Statistics of Complex Systems,
as well as by the University of Queensland, the Australian National University and
the University of Melbourne, among others.

Chen-Ning Yang and Rodney Baxter.

The StatPhys conference covers a wide range of topics, ranging from rigorous
mathematical results in modern probability theory and solvable lattice models in
statistical mechanics, to quantum condensed matter systems, biological physics,
disordered systems and econophysics. This results in a fruitful and refreshing mix
of ideas, and provides an excellent opportunity for mathematicians and mathe-
matical physicists to engage with more applied-minded people.

StatPhys24 enjoyed the attendance of two Nobel Prize winners in physics, Chen-
Ning Yang and Wolfgang Ketterle, as well as a Fields Medallist, Michael Freedman.

*Department of Mathematics and Statistics, The University of Melbourne, VIC 3010, Australia.
Email: jdgier@unimelb.edu.au

**School of Mathematics and Physics, The University of Queensland, QLD 4072, Australia.
Email: jrl@maths.uq.edu.au
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Yang’s name is also well known to mathematicians, as it is associated with the
Clay Millenium problem on the mass gap for the quantum Yang-Mills field theory.
The conference offered an exciting outlook on the future. Mathematical highlights
included talks on enumerative geometry by Bertrand Eynard and the AdS/CFT
correspondence (anti-de-Sitter space/conformal field theory correspondence) by
Subir Sachdev in quantum condensed matter systems, among others. The confer-
ence was also a celebration of the past, with a historical reunion of Rodney Baxter
and Chen-Ning Yang, whose names are linked via the well-known Yang-Baxter
equation.

At each StatPhys conference, the prestigious Boltzmann Medal is awarded to sci-
entists who obtain new and remarkable results in statistical physics. This time,
the medal was awarded to

John Cardy, for his numerous seminal contributions to two-dimensional criti-
cal phenomena in statistical physics, including the development and application of
conformal field theory, finite-size effects and percolation.

Bernard Derrida, for his major contributions to the understanding of disordered
and of out-of-equilibrium systems, in particular through the random energy model,
and through his breakthroughs in the asymmetric exclusion model.

John Cardy and Bernard Derrida.
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MISG2010

Lynne McArthur-** and John Gear* ***
with some material from problem summaries written by moderators

MISG2010, the annual Mathematics and Statistics-in-Industry Study Group
(MISG) workshop, was hosted by the School of Mathematical and Geospatial
Sciences at RMIT University, Melbourne, between 7 and 11 February 2010. The
MISG organising committee comprised Associate Professor John Shepherd (Direc-
tor), Dr John Gear and Dr Lynne McArthur (Associate Directors) and Ms Petra
Siskos (Administrator).

This was the first of a series of three workshops to be held at RMIT, follow-
ing the exceptional job that the University of Wollongong performed moderating
MISG2007, MISG2008 and MISG2009.

MISG2010 attracted four industry problems and 76 delegates, including 25 stu-
dents. The workshop was opened by Professor Dennis Gibson, RMIT University
Chancellor. Moderators at each session were assisted, as usual, by students who
did a terrific job.

Invited speakers at the study group were Professor Phil Broadbridge of La Trobe
University (‘Some thoughts on MISG’), and Associate Professor John Boland of
the University of South Australia (‘Double counting — ensuring engagement in-
cludes academic output’).

Dr Bob Anderssen also provided us with a very entertaining talk titled ‘The im-
pact of applications on mathematics’. In his concluding remarks, Bob Anderssen
thanked all concerned for a very successful workshop and showed how MISGs illus-
trate the importance of the impact of applications on mathematics. He supported
this with various quotations including ‘My best pure mathematics was in applied
mathematics, and my best applied mathematics was in pure mathematics’ (V.I.
Arnold, ICTAM, Hamburg, 1995).

The problems

Determining abnormal brain activity leading to seizures in patients with epilepsy
by analysis of ‘resting-state’ functional magnetic resonance images. In patients
with epilepsy, seizures occur episodically; there are periods of calm and then sud-
denly and apparently unpredictably a seizure will occur. The processes guiding
the transition from seemingly normal brain behaviour to the changes of a seizure
are poorly understood. Evidence now suggests functional changes occur in the

*School of Mathematical and Geospatial Sciences, RMIT University, Melbourne, Victoria 3000.
**Email: lynne.mcarthur@rmit.edu.au
***Email: jagQrmit.edu.au
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brain many minutes prior to a seizure. The problem was submitted by The Brain
Research Institute and presented by Dr David Abbott. The moderators were Dr
Bob Anderssen and Dr Richard Masterton and the student moderator was Ms
Jessica Dunn.

Taxonomic analysis of marine phytoplankton from pigment data. Phytoplankton
are microscopic algae that comprise the base of marine food webs. Determining
their distribution, abundance and composition is a major challenge in studies of
marine ecology and global carbon flux. The problem was presented by Dr Simon
Wright from the Australian Antarctic Division. The moderators were Professor
Bill Whiten and Dr Barry McDonald and the student moderator was Mr Chris
Drovandi.

Influence diagrams to support decision making. Conventional influence diagrams
are based on cause and effect. However, many real-world problems have complex
relationships between measures of effectiveness, and in these cases, causality may
be difficult to determine. The objective of this project was to explore potential
methods and metrics for exploitation of influence diagrams and other graph based
diagramming methods. The problem was submitted by the Defence Science and
Technology Organisation, and presented by Mr Samuel Sedgman and Dr Simon
Goss. The moderators were Professor Graeme Wake and Dr Winston Sweatman
and the student moderator was Mr Haydn Cooper.

Geothermal data analysis and optimisation. The objective was to assess the fea-
sibility of extracting geothermal power from the deep sedimentary Perth Basin,
based upon thermal data collected from boreholes and remotely sensed observa-
tions of surface temperatures. The problem was submitted by the WA Geothermal
Centre for Excellence and presented by Dr Frank Horowitz. The moderators were
Associate Professor Neville Fowkes and Professor Robert McKibbin, and the stu-
dent moderator was Mr Brendan Florio.

Summary of The Brain Research Institute problem

The Brain Research Institute (BRI) uses various types of indirect measurements,
including EEG and fMRI, to understand and assess brain activity and function.
As well as the recovery of generic information about brain function, research also
focuses on the utilisation of such data and understanding to study the initiation,
dynamics, spread and suppression of epileptic seizures. To assist with future fo-
cussing, the BRI asked the MISG2010 participants to examine how the available
EEG and fMRI data and current knowledge about epilepsy should be analysed
and interpreted to yield an enhanced understanding about brain activity occur-
ring before, at commencement of, during and after a seizure.

Though the deliberations of the study group were wide-ranging in terms of related
matters, considerable progress was made with three aspects:

e The science behind brain activity investigations depends crucially on the
quality of the analysis and interpretation of, as well as the recovery of informa-
tion from, EEG and fMRI measurements. A number of specific methodologies
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were discussed and formalised, including independent component analysis,
principal component analysis, profile monitoring and change point analysis
(hidden Markov modelling, time series analysis, discontinuity identification).

e Even though EEG measurements accurately and very sensitively record the
onset of an epileptic event or seizure, they are, from the perspective of under-
standing the internal initiation and localisation, of limited utility. They only
record neuronal activity in the cortical (surface layer) neurons of the brain,
which is a direct reflection of the type of electrical activity they have been
designed to record. Because fMRI records, through the monitoring of blood
flow activity, the location of localised brain activity within the brain, the
possibility of combining fMRI measurements with EEG, as a joint inversion
activity, was discussed and examined in detail.

e For the Brain Research Institute, a major goal is to improve their understand-
ing about when an epileptic seizure actually commences (relative to the EEG
recording that it has commenced), where the source of this initiation is lo-
cated in the brain, and what the initiator is. Because of the general agreement
in the literature that, in one way or another, epileptic events and seizures
represent abnormal synchronisations of localised and/or global brain activity,
respectively, the modelling of synchronisations was examined in some detail.

Summary of the geothermal data analysis and optimisation problem

The aim of this project was to assess the economic feasibility of extracting geother-
mal energy from the deep sedimentary Perth Basin in Western Australia. The WA
Geothermal Centre of Excellence (WAGCoE), based in the University of Western
Australia, has been collecting temperature and pressure data from groundwater
and oil boreholes in the area as well as examining remotely-sensed observational
data of ground surface temperatures. The question was how to interpret the avail-
able data to gain information on the modes of thermally driven convective flows,
if any, in the groundwater aquifers, thereby determining which parts of the system
would be most economical to use for energy extraction.

The MISG2010 study group working on this topic concentrated on problems of
advective transport of heat in stratified geological units appropriate for the condi-
tions found in the Perth Basin. The main hypothesis examined, for several different
sub-problems, was that advective transport of heat is an important contribution
to the overall heat transport. Measured temperatures in the system indicate an
approximate temperature increase through the main aquifers from about 40C to
80C. Clearly, conductive heat transport is present (as elsewhere over the Earth’s
surface), but the group wanted to find out whether the system is susceptible to
unforced (or natural) convection.

The problem was tractable, but depended on suitable estimates of rock matrix
properties from drill cores which were rather complex in structure. It also de-
pended on good estimates of aquifer temperatures; the deeper values were elusive,
and had to be deduced from extrapolations of shallow well measurements. How-
ever, by the end of the study week, there was a good increase of understanding
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of the problem, the issues to be resolved, and possible mechanisms at work in the
Perth Basin.

Geothermal systems are complicated entities comprising geological, geophysical
and thermodynamical properties. Hence, a multi-disciplinary approach is neces-
sary. However, the quantification of their attributes is well handled by mathemat-
ically able scientists and the MISG proved a suitable venue to tackle the WAGCoE
problem.

Summary

The 2010 event ran very smoothly and was enjoyed by all attendees. The work-
shops provided a lively forum for mathematicians to work together on interesting
problems and to socialise. Many delegates are regular MISG attendees, and their
experience is invaluable in ensuring the continuing success of industrial problem-
solving, and in providing guidance and inspiration to new attendees.

The MISG2010 dinner was held at the Melbourne Zoo, where the disco music
provided by Petra compelled many delegates and students to dance. A few photos
exist in evidence of some of the interesting dance moves demonstrated by unnamed
professors!

Finally, a quote from Bob Anderssen ‘Thank you to the participants — we have all
had fun, made new friends, renewed old friendships, learnt new things, reinvigo-
rated our mathematical expertise’.

MISG2011 will be held again at RMIT between 6 and 11 February, and details can
be found on the website (www.rmit.edu.au/maths/misg) as they become available.
We hope to see you all at MISG2011.
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Higher Degrees and Honours Bachelor Degrees
in mathematics and statistics
completed in Australia in 2009

Peter Johnston*

This report presents data relating to students who completed Honours or Higher
Degrees in mathematics during 2009. The data are part of an ongoing project
for the Australian Mathematical Society and should be read in conjunction with
previous reports [1]-[10] covering the period 1993-2008.

Appendix 1 presents data for students completing Honours degrees in 2009, at
all universities in Australia. Within each institution, the data are broken down
into male and female students and into the three traditional areas of mathemat-
ics: pure, applied and statistics. There is also the general category ‘Mathematics’
for institutions which do not differentiate between the conventional areas. Finally,
there is an ‘Other’ category for newer areas of mathematics such as financial math-
ematics. Each category is further broken down into grades of Honours awarded.
The table shows that in 2009 there were 151 Honours completions in Australia,
with 115 (76%) receiving First Class Honours (compared with 108 out of 158 (68%)
in 2008 and 119 out of 174 (68%) in 2007). Despite a further slight decrease in
total numbers, the quality of the students appears to be much higher.

Figure 1 presents the total number of students completing Honours degrees in
Mathematics over the period 1959-2009. It shows that in 2009 there was a further
decrease in the number of Honours completions over the previous year, but the
number is again similar to numbers reported for most of the current decade. The
figure also shows the numbers of male and female students who completed Honours
over the same time period. For last year the number of male students decreased
to 112 (down from 123), while the number of female students remain reasonably
steady (39, as opposed to 35 in 2008).

Appendix 2 presents the data for Higher Degree completions in 2009. The data
are broken down into Coursework Masters, Research Masters and PhD degrees,
with the latter two divided into the three typical areas of mathematics. These
data are also represented in Figure 2, as part of the overall Higher Degree data
for the period 1959-2009. The figure shows that:

(1) There was a rather large decrease in the number of PhD completions. In
2009, there were 62 PhD completions (down from 76 in 2008), of which 42

*School of Biomolecular and Physical Sciences, Griffith University, Nathan, QLD 4111.
Email: P.Johnston@griffith.edu.au
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were by male students and 20 by female students. This represents a decrease
in both the number of male students (51 in 2008) and female students (25 in
2008).

(2) The number of Research Masters completions has dipped again after a small
peak last year.

(3) There was a slight increase in the number of coursework masters completions,
yielding the highest number of completions in this category to date.

For those who are interested in the finer details, the raw data are available from
links on the web page www.cit.gu.edu.au/maths. There is an Excel spreadsheet
containing the complete data for 2009 as well as spreadsheets containing cumula-
tive data from 1959 for Honours, Research Masters and PhD degrees.

I would like to thank the many people who took the time and effort to collect
this data and forward it to me. This year I received 31 out of a possible 38 re-
sponses to requests for data, similar to last year’s response rate. However, I feel
that the numbers presented here do not reflect the actual situation in mathematics
departments across the country. Despite having received a slightly better response
rate this year, several of the larger departments did not reply or supplied incom-
plete data. Thus, for 2009, there was a greater number of students graduating
than these figures suggest. Finally, if having read this report, you would like to
contribute missing data for 2009, I would be happy to add it to the data on the
website.
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Appendix 1. Number of Honours degrees completed
in mathematics and statistics, 2009.
Uni. Sex Maths Pure Applied Statistics Other Honours
ITATIBIII T MATIBIII T IMATIBIII 1 ITATIBIII I ITATIBIII  Total
ACU M 0
F 0
ADF M 1 1
F 0
ANU M 3 1 3 2 9
F 0
BOU M 0
F 0
CDU M 0
F 0
CQU M 0
F 0
CsU M 0
F 0
cuT 0
0
DKU M 1 1
F 0
ECU M 1 1
F 1 1 2
FDU 0
0
GFU 1 1
0
Jcu 0
0
LTU M 3 1 4
F 1 2
MDU M 2 2
F 11 1 3
MNU M 5 1 3 1 3 1 14
F 1 1
MQU 0
0
QUT M 6 1 7
F 2 2
RMT M 0
F 0
SCU M 0
F 0
suT M 0
F 0
UAD 0
0
UBR 0
0
UCB 0
0
UMB M 11 1 8 1 12
F 2 1 1 4
UNC M 1 2 3
F 1 1
UNE M 1 1
F 0
UNS M 2 2
F 0
UQL M 7 3 1 11
F 1 2 3
USA M 0
F 0
USN M 3 6 1 4 2 16
F 2 3 5
UsQ M 0
F 0
UTM 0
0
uTs M 2 2 1 5
F 2 2 4
UWA M 4 11 6
F 11 3
UWG M 2 3 1 4 3 13
F 1 2 4 1 8
UWsS M 2 1 3
F 1 1
VUT M 0
F 0
0

Totals 73 0 31 4 0 0 349 0 0 3309 10 8 1 151
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Appendix 2. Number of research higher degrees completed
in mathematics and statistics, 2009

Uni. Sex  Coursework Research Masters Research Masters PhD PhD

Masters Pure Applied Statistics Total Pure Applied Statistics Total

ACU M 1 1 2 2 4
F 0 0

ADF M 0 0
F 0 0

ANU M 0 0
F 0 0

BOU M 0 0
F 0 0

CDU M 0 0
F 0 0

CQU M 0 0
F 0 0

CsU M 0 0
F 0 0

CcuT 0 0
0 0

DKU M 0 0
F 1 1 0

ECU M 0 0
F 0 0

FDU 0 0
0 0

GFU 0 0
0 0

JCU 0 0
0 0

LTU M 2 0 1 1 1 3
F 0 0

MDU M 0 0
F 0 0

MNU M 0 5 1 6
F 1 1 1 1

MQU 0 0
0 0

QUT M 2 0 0
F 2 0 0

RMT M 0 0
F 0 0

SCU M 0 0
F 0 0

SUT M 0 1 1
F 0 0

UAD 0 0
0 0

UBR 1 1 4 4
1 1 1 1

UCB 0 0
0 0

UMB M 0 6 2 8
F 1 1 3 3

UNC M 0 0
F 0 1 1

UNE M 1 1 0
F 0 0

UNS M 0 0
F 0 0

UQL M 3 1 1 2 1 4 5
F 9 0 2 2

USA M 0 1 1
F 1 1 4 4

USN M 1 1 2 2 3 1 6
F 1 1 1 2 3

UsQ M 1 1 1 1
F 0 1 1

UTM 0 0
0 0

UTs M 0 0
F 0 2 2

UWA M 12 1 1 0
F 12 0 1 1

UWG M 15 0 2 2
F 4 0 1 1

UWS M 0 1 1
F 0 0

vuT M 0 0
F 0 0

Totals 61 4 8 3 15 15 34 13 62




Obituary

David McDougall
24 November 1943 — 23 September 2010

David McDougall died on Thursday 23 September, having been diagnosed with
cancer only five weeks earlier. David was a senior lecturer in the School of
Engineering and Mathematics at Edith Cowan University until the end of 2006
when he opted to retire.

David was born in Hartlepool, England, into humble circumstances, the eldest of
four children. When he was only 11, he and his siblings were placed in Catholic
orphanages. His father was a shift worker and his mother, suffering from multiple
sclerosis, was unable to continue looking after the young family. Within a year,
David passed the 11-plus exam but, as an asthmatic, was regarded as being too
sickly to travel the hour each way by bus from the orphanage to the grammar
school. For the seven years at grammar school, he was fostered in the home of a
widow pensioner. Following successful completion of Sixth Form he enrolled in a
Bachelor’s degree in mathematics at the University of Newcastle upon Tyne, where
he also completed his Master’s degree in pure mathematics. David then moved
to London for his PhD in group theory at the University of London, St Mary’s
College. His thesis, The subnormal structure of some classes of soluble groups, was
completed in 1969 under the supervision of Derek John Scott Robinson.

David’s academic career spanned 38 years. He spent 1968 lecturing at the
University of Hull, Yorkshire, and then migrated to Australia, firstly for a
postdoctoral fellowship with Bernhard Neumann at the ANU in Canberra, where
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he also spent two years as a lecturer. His time in Canberra was followed by a two-
year stint as a lecturer at the University of Tasmania, lecturing in mathematics in
the first year of his appointment and statistics in the second year.

In 1977 he and his wife Kay, whom he met while at the ANU, moved to
Perth where David spent the remaining 30 years of his career lecturing at the
Secondary Teachers College, Nedlands College of Advanced Education, then the
Western Australian College of Advanced Education and, since 1991, Edith Cowan
University.

David’s main contribution to mathematics lies in his commitment to mathematics
education. He was a gifted and well-loved teacher who inspired his students (a lot
of whom were service students) to regard mathematics as more than a necessary
evil. Indeed some of them chose to switch to mathematics as a career because of
his enthusiasm for mathematics and commitment to mathematics education.

Between 1994 and 2009, David was a tertiary entrance examiner; five years on the
Discrete Mathematics panel, four as the Chief Examiner, then four years on the
Applicable Mathematics panel as the Chief Examiner.

From 1997, David taught two classes per week of Year 8 school students in the
ECU Mathematics Problem Solving Program. Over 14 years, more than 600 gifted
and able school students benefitted from his mentoring.

David retired from ECU at the end of 2006. We will remember David for
his integrity, wisdom, sense of duty, and the courage of his convictions. He
generously supported his colleagues and his students with a strong commitment
to mathematics and to education. Vale, David.

Ute Mueller, Edith Cowan University
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On recent trends in climate dynamics

Georg A. Gottwald*

1. Introduction

The dynamics of the atmosphere and the oceans are inherently complex. There
are active entangled processes running on spatial scales from millimetres to thou-
sands of kilometres, and temporal scales from seconds to millennia. Capturing the
whole range of spatial and temporal scales is impossible given current computer
power. A numerical forecaster must decide, depending on their specific objectives,
what scales they want to resolve. A corollary of this decision is that each numeri-
cal scheme inevitably fails to resolve so-called unresolved scales or subgrid scales.
Usually, the interesting information is carried by the slow and large scales. For ex-
ample, for weather forecasts we want to resolve large-scale high- and low-pressure
fields rather than small-scale fast oscillations of the stratification surfaces, or for
climate prediction in a coupled ocean-atmosphere model we want to learn about
the slow dynamics of the ocean that are constantly kicked by fast-evolving weather
systems swirling above.

In recent years, interest in stochastic dynamics has increased across disciplines.
The reason for this in the field of climate dynamics is that stochasticity may be
used to parametrise subgrid-scale phenomena. In climate modelling, the idea of
modelling fast chaotic dynamics by stochastic processes and thereby reducing the
effective dimension of the full system goes back to the seminal work by Hassel-
mann [11] and Leith [15]. In their work, Hasselmann [11] and Leith [15] have
suggested studying climatic regime switches by introducing, in an ad hoc way,
a stochastic driver for the slow dynamics. Such an approximation describes the
deviations from an averaged climatological system. Of course, it is natural to ex-
pect such behaviour only if the fast variables (e.g. weather in a coupled climatic
ocean-atmosphere model) are sufficiently chaotic and approximately random.

This approach of modelling fast small-scale chaotic processes by a stochastic pro-
cess is intuitive: provided the fast processes decorrelate rapidly enough, the slow
variables experience, during one slow time unit, the sum of uncorrelated events
of the fast dynamics, which according to the (weak) central limit theorem corre-
sponds to approximate Gaussian noise. A method whereby many fast degrees of
freedom are replaced by a stochastic process is called stochastic model reduction.

Invited technical paper, communicated by Kerry Landman.

*School of Mathematics and Statistics, University of Sydney, NSW 2006, Australia.
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These ideas have been used to simulate, for example, coupled ocean-atmosphere
models [18] and urban air pollution [2], and have also been employed in differ-
ent fields, such as macromolecular systems [9]. Scientists have recently realised
that these methods can be applied to many complex systems [6], [10], [13], [16],
[20], [21], [23]. The effective dimension reduction achieved if a large number of
fast equations are replaced by only a few stochastic processes, and the associated
computational advantage of such a reduction, is a major driving force behind this
research.

The ‘Hasselmann project’ [1] of stochastic model reduction, which has received
renewed attention in the past few years, has not yet been finished and poses a
fascinating challenge for mathematicians. In particular, how can the transition
from a purely deterministic system to a stochastic system be made in a control-
lable way? In the following we introduce a formalism which allows us to rewrite a
deterministic system in such a way that it ‘looks like’ a stochastic system in the
form of generalised Langevin equations, and may be a formal starting point for
controlled stochastic model reduction.

2. The Mori-Zwanzig projection operator formalism

Given a dynamical system
2= f(2), (1)
with initial condition z(0) = z¢ and z € RY, suppose we are not interested in the
full solution z(t), but rather only in a few n < d observables ®(z) = (P1(z), P2(2),
.., ®,(z)). This includes the case ®(z) = (z1,...,2n), when the state space is
decomposed as z = (x,y) into ‘interesting’ variables, = (21, ..., 2,) € R", and
‘uninteresting’ variables, ¥y = (2,41, ..., 2¢) € R¥™™, Now let us ask the following
question: what are the effective dynamics of the interesting observables for an
ensemble of initial conditions z(0), where ®(z(0)) is known and the uninteresting
subspace is equipped with a known distribution?

The main idea is simple, and essentially boils down to the method of variation of
constants (see, for example, the beautiful book by Zwanzig [26]). Consider the
very simple coupled linear system

{f = Lllx —|— L12y
y = L21$ —|— L22y.

Suppose we are only interested in the dynamics of z, and have only some cli-
matic knowledge of the initial conditions of the variables y, that is the mean and
variance. We can then solve for y to obtain

¢
y(t) = eLzzty(O) —|—/ eLZZ(t*S)Lglx(s) ds,
0

which we may use to express the dynamics of the interesting variable as

t
T = Lllx + L12 / €L22(t75)L21$(S) ds + L12€L22ty(0).
0
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This is of the form of a generalised Langevin equation, where the first term is
Markovian, the second is a memory term, and the last can be interpreted as a
noise term, provided that the initial conditions y(0) are randomly distributed.
(Paul Langevin [14] studied Brownian motion from a different perspective to Al-
bert’s Einstein’s seminal 1905 paper [7] in an equally seminal paper, describing
the motion of a single Brownian particle as a dynamic process via a stochastic dif-
ferential equation; to be precise in modern terminology, as an Ornstein—Uhlenbeck
process [24].)

Let us now set the scene for the general nonlinear case. Assume that the vector
field f is Lipschitz to assure the existence and uniqueness of a solution of (1).
Denote the flow map associated with (1) by ¢:: 29 — z(t;z09). Rather than in-
vestigating the dynamical system (1) directly, one may choose to look at how
observables V(z(t)) € C*(R%, R) evolve in time. Applying the chain rule, one can
naturally define the generator

L=1(z) -V,

and write
d
EV(z(t)) = LV (z(t)).
Note that £ is the formal L?-adjoint operator of the Liouville operator £* with
L*p ==V -(f(z)p) controlling the evolution of densities of ensembles propagated

according to (1).

There is an intimate link between solutions ¢;(zg) of (1), parametrised by the
initial conditions (which may be randomly distributed), and the solution v(z,t) of
the following Cauchy problem

0

5 =Lv with v(z,0) = 6(2), 2)
where z is an independent variable and denotes initial conditions. Provided that
the initial datum ¢(z) is sufficiently smooth so that the Cauchy problem (2) has
a classical solution (that is, there exists a solution v(z,t) such that the Cauchy
problem is satisfied pointwise for all (z,t) € R? x (0,00)), one has

v(z,1) = o(ei(2)) (3)

for allt € Rt and z € R?. Hence, instead of analysing the possibly nonlinear ODE
(1), one can employ theory developed for linear hyperbolic PDEs. The solution
of (2) can be formally written as

v(z,t) = “'o(z). (4)
For proofs and more details the reader is referred to the monograph [19].

Let us now conduct the full program of deriving a generalised Langevin equation.
To filter out the dynamics of the interesting variables we require a projection oper-
ator P that maps functions of z to functions of ®(z). For simplicity of exposition
let us restrict our attention to the case where z = (x,y) and ®(z) = x. A suitable
projector for the situation when the initial conditions of the interesting variables @
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are known exactly but only statistical information is available for the uninteresting
variables y, is the conditional expectation of a function w(x,y), given by

(Po)@) = Elo(o.) [ 2= s [ plé.m)dl6 — o)ol€ ) de dn,

where p(x,vy) denotes the joint probability function of the initial conditions for
the full system (1) and ¢ denotes the Dirac function. The normalisation

Oa)= [ plemi —=)dgdn

is the probability density of . It measures in the language of statistical mechanics
the number of microstates that give rise to the macrostate . A simple calculation
shows that (Pw)(x) is the best approximation of the function w(x, y) by a function
of & in the L?-sense. (In the context of PDEs one may use Galerkin approxima-
tions and (1) would be defined on a suitable Hilbert space. In this case, a perfectly
valid projector would be to simply truncate the Galerkin series at some specified
high wave number cut-off [22], [23].) We also define the orthogonal projector Q
that projects onto y, with @ = 1 — P. Now, the derivation of the Mori-Zwanzig
equation is a two-liner: given the Cauchy problem (2) and its formal solution (4)
we write, using P 4+ Q = 1,

%(z, t) = LeF1D(2) = X PLD(2) + “1QLD(2),
which, upon using the Duhamel-Dyson formula [8] for operators A and B, yields

t
JHA+B) _ A +/ o(t=5)(A+B) B osA g
0

The reader may verify by differentiation that this becomes the celebrated Mori-
Zwanzig equation [17], [25]

¢
%(z, t) = ' PLD(2) + / =)L PLREQLD(2) ds + €' RFQLB(2).  (5)
0

Note that the Mori-Zwanzig equation (5) is not an approximation but is exact
and constitutes an equivalent formulation of the full problem (1). The reader is
referred to [3], [4], [8], [10] and [26] for more details. As in the simple example, the
Mori-Zwanzig equation (5) is in the form of a generalised Langevin equation. The
first term on the right-hand side e“* PL®(2) = (PL®(2))(v(t, 2)) is Markovian,
the second term is a memory term, and the last term n(z,t) = e!QCQLP(z2),
which lives in the uninteresting orthogonal subspace, is labelled a noise term.

To illustrate the connection between this formulation of a deterministic system and
generalised stochastic Langevin equations, we restrict our attention in the following
to Hamiltonian systems with Hamiltonian H(x, y). We choose the joint probability
p(x,y) to be the microcanonical equilibrium density p®4(x,y) = §(H (z,y) — E),
where FE is the conserved energy of the system determined by the initial condi-
tions [12]. Then, for ®(z) = x (we assume here for simplicity that  and y are
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conjugate variables), we can recast the memory term, evaluating the ith compo-
nent of
1
PLn(z5) = g [ F(E mile — )£ 2EQes dgdn
i | e meeQE (Lo - @) dgd
Q(m) 3 3

as p°! satisfies the stationary Liouville equation £*p°d = 0. We evaluate further

PLi(zs) = i [ o€ me Qs e 5ol - o) agan
J

Q)
= M;;(x, s) oe; +kp oz, ,
with the entropy S(x) = kplog Q(x) and the memory matrix
1 1
Mij(z,t) = gP([ﬁﬁjHetQEQﬁ&]) = 5.5 P (alt, 2)n;(0, 2)). (6)

Here we see that, as in generalised Langevin equations, the memory term contains
information on the autocorrelation of the noise. The Mori-Zwanzig equation (5)
may then be written for v(z,t) = x(t) —keeping in mind that () depends on
the initial conditions (x(0),y(0)) —as

C;—f = (PLx)(x(t)) +/0 M(x(t — s), s)g—i(m(t —s))ds
+kp taaﬂ(m(t—s),s)ds—i-n(t). (7)
0 Oz

Since the Mori-Zwanzig equation involves projected dynamics rather than the full
dynamics, it is usually difficult to find explicit expressions that may be used in
calculations and simulations.

3. Approximations of the Mori-Zwanzig equation

The Mori-Zwanzig formalism provides a conceptual framework for the study of di-
mension reduction and the parametrisation of uninteresting variables by a stochas-
tic process. Ideally one would like to approximate the noise term n(z,t) by white
noise. Heuristically this should be possible in the case of time-scale separation or
of weak coupling.

In a time-scale separated system, during one slow-time unit the fast uninteresting
variables y perform many ‘uncorrelated’ events (provided that the fast dynam-
ics are sufficiently chaotic). The contribution of the uncorrelated events to the
dynamics of the slow interesting variables x is as a sum of independent random
variables. By the weak central limit theorem this can be expressed by a normally
distributed variable.

Similarly, if a large number of uninteresting variables y are weakly coupled to the
resolved interesting variables x, it takes many uncorrelated events of the unresolved
variables to have a significant effect on the dynamics of the resolved variables. The
resolved variables @ experience a cumulative contribution of those events, which
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again by the central limit theorem allows us to parametrise the unresolved ‘heat
bath’ y by a random process. Here the randomness is not mediated by chaotic
dynamics and time-scale separation, but by a large number of weakly coupled vari-
ables with random initial conditions drawn typically from some thermodynamic
equilibrium density.

Obviously this program can only be exercised within approximations. In particu-
lar one would like to approximate the complicated memory term and render the
system as Markovian. An approximation that allows for a complete analytical
treatment is to approximate e*@% = e*£ [5]. Loosely speaking this assumption
states that the resolved and the unresolved subspaces do not couple, and one may
use the full dynamics in order to propagate the elements of the orthogonal sub-
space. This may be a good approximation for short time scales only. In this case,
the noise term becomes

n(z,t) = ' QCQLD(2) = Lx(t) — (PLx)(x(t)),

which is an expression for the deviations between the full dynamics and the pro-
jected dynamics. Under the approximation e*@% = e** the memory term simplifies
to

‘ t
/ =)L pp esQﬁQL-(I)(z) ds :/ Ee(tfs)ﬁesQﬁQ/;rI)(z)ds
0 0

t
- / UL BRLQLQLO(2) ds
0

=t PLQLD(2),

which clearly can only be valid on short time scales. However there are, to date,
no rigorous estimates on the temporal range of validity of this approximation.

A commonly used approximation is the ‘short memory approximation’, which as-
sumes that n(z,t) is white noise, yielding

M(z,t) ~ M(z)6(t) with M(z) = /0 T atM (1) = é /0 = atP(n(t)n(0)),

which renders the Mori-Zwanzig equation (7) Markovian. However to make the
equation self-contained, the orthogonal subspace needs to be propagated with the
full dynamics, without proper justification, and with the unwanted plateau prob-
lem that then M — 0 (see for example [12]). In recent work [12] homogenisation
methods were used to establish a more controlled approximation in the limit of
infinite time scale separation between a slow variable & and a fast variable y,
leading to a Markovianisation that avoids the plateau problem.

4. Looking forward

The Mori-Zwanzig operator technique was developed in the 1960s and 1970s in the
context of nonequilibrium statistical mechanics. It has since then mostly been seen
as a mere reformulation of the dynamical system (1), and has served so far only
as a philosophical motivation for the general possibility of dimension reduction
of deterministic dynamical systems to stochastic Langevin equations. It seems
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an interesting avenue to pursue whether this framework can actually be used in
a constructive fashion to achieve controlled dimension reduction. Applications
would most certainly go beyond those to climate dynamics. In particular the
biological sciences and molecular dynamics community would obviously benefit
from advances in this direction. To follow up the questions addressed in this brief
overview requires serious advances in the applied aspect of modelling as well as in
the pure aspect of proving convergence results and providing rigorous estimates.

The interested reader should start with [3], [10], [12] and [26]. In [5] an explicit
example is elaborated and one can see the operator formalism ‘in action’ (al-
though therein the short-memory approximation is used with the above-mentioned
caveats).

An explicit word of caution for the interested reader seems appropriate. The suc-
cess of the suggested research direction is by no means guaranteed, and it is not
known whether the complexity of possibly non-ergodic dynamical systems allows
for the development and analysis of controlled approximations within the Mori-
Zwanzig framework. Worth a try though.
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Book reviews

Homage to a Pied Puzzler
and
Mathematical Wizardry for a Gardner

Ed Pegg Jr, Alan H. Schoen and Tom Rodgers (eds)
A K Peters Ltd, 2009, ISBN: 978-1-56881-315-8 and 978-1-56881-447-6

Since the retirement of Martin Gardner from Scientific American his admirer Tom
Rodgers has organised a three-day meeting every second year. Rodgers edited a
book commemorating Gardner’s ninetieth birthday; this book was reviewed in the
Gazette by Phill Schultz in March 2010. Gardner died two months later in May
at the age of 95. These books, henceforth HPP and MWG, contain versions of
selected talks at the 2006 meeting. Rodgers is one co-editor of these volumes. Ed
Pegg of Wolfram Research and webmaster of mathpuzzle.com is another.

MATHEMATICAL WIZARDRY
FOR A GARDNER

\» »
D% VA 4
‘Vﬂ',«

Tom Rodgers

Four of Gardner’s Scientific American columns have now become firmly estab-
lished in the mathematical consciousness. The first described the RSA encryption
process ‘which would take millions of years to break’. This is alive and well in
making communications secure today. The British Government Communications
Headquarters (corresponding to the American National Security Agency and the
Australian Defence Signals Directorate) has now released on its website, earlier
internal documents on this subject. These were considered to be very dangerous
secrets at the time. Gardner let that cat out of the bag. The second concerned
John Conway’s Game of Life and set the cellular automaton up as a fertile field
for analysis. The third classic was Penrose tilings, launched with Conway’s as-
sistance in 1971 and nowadays an interesting and perhaps pivotal example of a
non-commutative geometry in the sense of Alain Connes. The column in Scientific
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American also popularised the mathematical art of Maurits Escher among the
mathematical community.

Such meetings, or perhaps a hypothetical journal named Mathematical Curiosi-
ties, cannot be expected to match the significance of RSA encryption, the Game
of Life, Penrose tilings or the art of Escher very often. But there must be a
future for publishing high quality material of this type. But time has moved on
since the Gardner era, with the web emerging as the means to distribute esoteric
information. A lovely example of this may be found by asking Google Video for
longest mates. This yields a chess position with K+ Q+ N versus K+R+B+N
where with best play on both sides the K+ Q+N win after 524 moves (each).
This is the longest road to checkmate for the seven piece endgame and was found
by Marc Bourzutschky and Yakov Konoval by an exhaustive search using special
ingenious programming techniques on inexpensive standard computing facilities.
The PhD thesis of Lewis Stiller is important for programs of this sort. Gardner
could and did describe such innovations so well. Although Google Video presents
the 524 moves with an appropriate musical background, it seems a pity that the
development has not been written up on paper.

Computer graphics are another post-Gardner phenomenon. One can but admire
the pictures produced by Sandor Kabai (HPP 53-73). His article begins:

Seven-fold symmetry is explored with the help of graphs generated by the
software Mathematica. ... It is shown how these rings are related to the
Yoshimura shape and to a possible spacecraft design.

Continuing with the number seven, the distinguished veteran Michael Longuet-
Higgins describes (HPP 85-91) organic material with a seven-fold symmetry that
can be found in the oceans. This is (very) loosely related to the five-fold symmetry
in quasi-crystals. And yes, Akio Hizume in Quasi-Periodic Essays in Architectural
and Musical Form (MWG 211-219) does manage to bring in some of the work of
Roger Penrose.

Neil Sloane of ATT Research has been collecting integer sequences for around 40
years, becoming extremely well known for his online integer sequence facility. This
format has long since replaced his 1973 book, confirming once again that we are
living in a new age with new technology. Sloane’s choice (HPP 93-110) for the most
interesting and still unresolved sequence is the Kissing Number Problem: given n
determine the maximum number of unit balls in the n-dimensional Euclidean space
that can touch another such ball. Even with n = 4 this is quite non-trivial, and
only recently solved by O. R. Musin.

Yossi Elran in Retrolife (HPP 129-135) discusses the question of determining what
a configuration in Life came from. There will not be unique answers but something
can be said. Google and Google Scholar with input ‘Conway Life’ come up with
much information as well as freebie software.

David Lister has written about Martin Gardner and Paperfolding (MWG 9-27)
and thus set out what was a major theme in Gardner’s work. In so doing he
provides a useful introduction to the whole Gardner movement for the younger
generation.
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Martin Gardner was fond of publishing selected puzzles. This Gazette now makes
a regular feature of such. Not bad, Norman, and now Ivan: keep it up! Some
puzzle material is also to be found in these books.

Those who are more than skeptical about magic (meaning card tricks and the like)
can learn from these books how it can be produced by error-correcting codes.

It emerges that the celebrated American puzzle maker Sam Loyd did not invent
the 15-16 puzzle but Serhiy Grabarchuk in The Two Owvals-to-Table Story (HPP
175-179) is able to go from one of Loyd’s classic problems to show what dissection
theory is now all about. Was Loyd the first to produce the short autobiography ‘I
was born of rich but honest parents’?

The optimal outcome from these books would be the development of a viable
publication outlet for the best mathematical curiosities. The culture is more than
productive enough to generate the required material. Holding regular Gardner
memorial meetings is one way of achieving this aim.

Peter Donovan
Mathematics Department, The University of NSW, Sydney 2052.
E-mail: p.donovan@unsw.edu.au
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Structure and Randomness

Terence Tao
American Mathematical Society, 2008, ISBN: 978-0-8218-4695-7

In 2007, not long after he was awarded the Fields Medal, Terence Tao started
a mathematical research blog. This was a natural outgrowth of his webpage,
where he had for several years posted ‘short stories’ and other articles describing
in informal terms important recent mathematical developments, due to himself or
others. It has become probably the most widely read mathematical blog of its type
(Gowers, Boucherds and others also run blogs aimed at research mathematicians).
Interest in the articles on this blog has been such that the American Mathematical
Society has begun publishing compilations of articles from it, at the planned rate
of one book per year. This article is a review of the first book, consisting of articles
posted in the year 2007.

This is a unique book (except for its sequel, Poincaré’s Legacies: Pages from Year
Two of a Mathematical Blog by the same author!) in several respects. Firstly,
its structure is unique. I am not aware of any other mathematics book written
by a single author that is a compilation of articles on a large range of different
mathematical topics, and addressed primarily to research mathematicians. (Indeed
there are only a handful of contemporary mathematicians who would be capable
of writing such a book.) Secondly, the book addresses the question ‘How to do
mathematics’, but at a higher level (aimed at practising research mathematicians)
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than anywhere else I can think of. It is like ‘How to solve it’ for professional math-
ematicians. Thirdly, the quality of exposition is mostly superb. Indeed, a number
of the articles in this collection could be used as models of clear mathematical
writing.

To give an idea of the scope of the book, here are
the names of some of the articles: ‘Compressed
sensing and single-pixel cameras’, a current hot
topic in applied mathematics; ‘The Lebesgue dif-
ferentiation theorem and the Szemerédi regular-
ity lemma’; ‘Ultrafilters, non-standard analysis,
and epsilon management’, which explains the
way in which non-standard analysis could be used
to simplify analysis arguments involving several
interdependent epsilons; ‘Dyadic models’ (har- Structure
monic analysis); ‘Nonfirstorderisability’, about and Randomness
the surprising fact that some quite reasonable L i
mathematical statements cannot be expressed in

first-order logic; ‘The crossing number inequality’
(in graph theory); ‘Hilbert’s Nullstellensatz’;
‘Mahler’s conjecture for convex bodies’; ‘The
parity problem in sieve theory’. Only a few of
these are expositions of his own research. There
are also sections consisting of the text of lectures
that Tao has given, including one, ‘Structure and Randomness’, that gives this
book its title and is an elaboration of his Fields address.

Terence Tao

It would be tedious to try to review each article individually, but I will comment
on a few of them. ‘Quantum mechanics and Tomb Raider’ is a delightfully playful
article which explains certain paradoxical elements of quantum mechanics through
a computer game analogy. In this analogy, the game’s characters reside in an
internal universe that can be modified by the player through ‘save’ and ‘restore’
functions. These functions model the way in which a quantum-mechanical wave
function collapses when we make a measurement, say of the energy of a particle.
Tao then shows how two standard paradoxes in quantum mechanics, the double-slit
experiment and Bell’s inequality violation, have analogues in the internal universe
of the characters in the game. The article is highly entertaining as well as thought-
provoking.

In the article ‘Soft analysis, hard analysis and the finite convergence principle’,
he gives a detailed discussion of the differences between infinitary and finitary
mathematics, illustrated by the example of the familiar theorem that a bounded
monotone sequence of real numbers converges. This is an infinitary statement
because it asserts convergence, but gives no bounds on the rate at which the
sequence converges. Tao shows how to obtain a finitary version of this statement
that is logically equivalent, in the sense that each version can be proved from the
other. The surprising thing is that the form of this finitary statement is not at all
obvious. Here it is:
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Theorem 1 (Finite convergence principle). Let € > 0 and F: Z; — Z4 be given.
Then there exists a natural number M depending on € and F, such that for all
monotone sequences 0 < x1 < xo9 < --- < xpp < 1, there exists N with N <
N + F(N) < M such that |z, — Tm| < € whenever N <n,m < N + F(N).

It’s a rather bizarre statement at first glance, but Tao argues that this is the
correct finitary version, by showing that each implies the other. His exposition
for how to obtain the theorem above is masterly; he takes us through the whole
thought process, deriving a number of incorrect but ‘increasingly correct’ versions
of this result. In this sense, Tao is teaching us how to think about mathematics,
and how a philosophical approach to mathematics can be not just intellectually
satisfying or amusing, but actually useful. (Finitary versions of theorems in arith-
metic combinatorics, such as Szemerédi’s theorem, were crucial in Green and Tao’s
celebrated theorem on arithmetic progressions in the prime numbers.)

My favourite article in the whole collection is ‘Amplification, arbitrage, and the
tensor power trick’, in which he discusses how certain inequalities can be improved,
if there is a symmetry present on one side of the equation that is not present in
the other. The discussion starts with a very elementary example, that of proving
the Cauchy—-Schwarz inequality from the trivial inequality

Rez -y < 5(lz*+1y*), =zyeC” &)
(equivalent to |z —y|? > 0). This is weaker than the Cauchy—Schwarz inequality

|z -yl < |=|yl; (2)

in fact, the left-hand side of (1) is smaller than that of (2), while the right-hand
side is bigger. Note that the LHS and RHS of (1) have different symmetries: the
RHS is invariant under a phase rotation x — xe??, 0 real, the LHS is not; while
the LHS is invariant under a dilation z — Az, y — A~!y, while the RHS is not.
Using the first invariance, we may choose # so that Re(e?x) -y = |x - y|, allowing
us to replace the LHS of (1) with that of (2). Using the second invariance, we
can choose A to maximise the RHS and it is a simple computation to show that
this happens when A = /|y|/|z|, in which case the RHS is replaced by the RHS
of (2). We can think of these manipulations as sharing or ‘arbitraging’ some of
the symmetry on one side of the equation with the other side. The strengthening
in the inequality thus obtained is the ‘amplification’.

This discussion can be easily understood by a bright undergraduate. But the
article goes on to show how this ‘arbitraging’ trick can be used in much more
sophisticated contexts, e.g. to obtain vector-valued (Banach space) inequalities
from scalar-valued inequalities, or some sophisticated inequalities in arithmetic
combinatorics. I found this article extremely useful in crystallising some ideas
that I already understood but only vaguely or superficially. I suspect that this
understanding will be useful in my research at some point in the future.

The finitary/infinitary dichotomy is one theme explored in a number of articles
in this collection. Another dichotomy is the one in the title of the book, struc-
ture versus randomness. The ‘Simons lecture series: structure and randomness’



332 Book reviews

is a philosophical article about how structure and randomness manifest them-
selves in a number of different mathematical areas, such as additive number theory
(e.g. counting primes or twin primes), ergodic theory, graph theory, or PDE theory.
In his words:

Hybrid sets— [are] sets which exhibit some features of structure and some
features of pseudorandomness . ... In order to study hybrid objects, one needs
a large variety of tools: one needs tools such as algebra and geometry to
understand the structured component, one needs tools such as analysis and
probability to understand the pseudorandom component, and one needs tools
such as decompositions, algorithms, and evolution equations to separate the
structure from the pseudorandomness.

This very general statement is then fleshed out with a number of examples, in-
cluding several pertinent to Tao’s proof with Green of the existence of arbitrarily
long arithmetic progressions in the primes.

The article “‘Why global regularity for Navier—Stokes is hard’ is a good example
of Tao using his blog to disseminate folklore-type information that is well known
in the relevant community of mathematical experts, but rarely written down (and
thus difficult for novices to learn). In this case, it is a clear explanation about
why supercritical PDEs such as the Navier—Stokes equations are difficult to solve,
particularly for long time. Tao gives a list of possible approaches to Navier—Stokes
and summarises the essential problems with each one.

The article ‘The parity problem in sieve theory’ is a beautifully clear introduction
to the general idea of using sieving to count sets of integers, such as prime numbers,
twin primes, et cetera, in (say) the interval [N, 2N], for large N. Along the way,
Tao gives a clear and elegant description of ‘smooth’ sets of integers and how
it is natural to consider p-adic metrics when doing this. He explains why sieve
theory can successfully give reasonably good upper bounds on, say, the number of
twin primes, but not good lower bounds, so that it remains an extremely difficult
problem to show that there are infinitely many twin primes.

This book is a marvellous addition to any mathematician’s bookshelf. The articles
are of exceptional interest, and the quality of exposition varies from very good to
outstanding. Overall, it is a rare privilege to be able to eavesdrop on the thought
process of one of the greatest living mathematicians who, fortunately for the rest of
us, also has a strong interest in communicating his insights to the global community
of research mathematicians.

Andrew Hassell
Department of Mathematics, Australian National University, Canberra, ACT 0200.
E-mail: Andrew.Hassell@anu.edu.au
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Godel’s Proof (Revised Edition)

Ernest Nagel and James R. Newman

Edited and with a new foreword by Douglas R. Hofstadter
New York University Press, 2001, ISBN: 978-0-8147-5837-3
Re-issued by New York University Press, 2008

Most mathematics students have heard of Godel’s theorems and have a vague idea
that they show that all mathematics is flawed or uncertain. This little book is an
excellent and easy place to start if you want to understand what Godel’s theorems
and proofs are about, and get a firm footing to delve deeper into mathematical
logic.

The book was first published in 1958, and this
current paperback edition (put out in 2001) looks
(o e much friendlier, with its lavender blue cover, than

the old yellowing copies in the university library.
The ‘new foreword’ should be skipped unless you
are a fan of Hofstadter (author of [1]) and want
to hear his personal stories of reading the book,
meeting Nagel and so forth. I would recommend
getting straight into the original text.

Douglas R. Hofstadter

The book does not pretend to be a complete
treatise on the proofs, but is meant to motivate
and set the scene for them, and encourage you
to learn more of them from other sources. While
researching for this review I read the review in the
AMS Notices by philosopher Timothy McCarthy
[3], which specifies some of the places the text
has issues. As a non-expert in logic, I do not
appreciate all of the finer points. At the beginning
of his review, McCarthy [3] quotes from Hardy’s A Mathematician’s Apology: ‘no
book is wholly bad that fires the imagination of clever young people’. The book
reviewed here certainly does fire the imagination, even of the not-so-clever or
not-so-young like this reviewer.

Chapter 7 of the book begins:

Godel’s paper is difficult. Forty-six preliminary definitions, together with
several important preliminary propositions, must be mastered before the main
results are reached. We shall take a much easier road; nevertheless, it should
afford the reader glimpses of the ascent and of the crowning structure.

and this, I believe, it does.

One thing I especially like is the detailed description of the Goédel numbering
trick. This appeals to mathematicians who like to see how things work under the
bonnet. In other places I have seen the numbering skipped completely, saying
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that its precise definition is not important. In this text, the authors compute the
number corresponding to the statement ‘0 = 0’ to be 243 million, which impressed
me quite a bit.

There are several other books that discuss and describe Godel’s work to the lay
person. An interesting one I found recently is [2], which looks into the many mis-
statements and misuses of what Godel’s theorems say. For example:

As Godel demonstrated, all consistent formal systems are incomplete, and all
complete formal systems are inconsistent. The U.S. Constitution is a formal
system, after a fashion. The Founders made the choice of incompleteness over
inconsistency, and the Judicial Branch exists to close that gap of incomplete-
ness.

In summary, I encourage everyone who hasn’t read Gédel’s Proof to get hold of a
copy — it is an easy read for such powerful contents. It is also instructive to show
how one can write and communicate complex ideas in a friendly and accessible
way, without dumbing down the content.

Note from the publisher: In Australia this new edition is available through Foot-
print Books.

References
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Murray Elder
Department of Mathematics, The University of Queensland, Brisbane, QLD 4072.
E-mail: m.elderQuq.edu.au
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Geoff Prince*

Teacher training

The Australian Institute for Teaching and School Leadership (AITSL) has released
a discussion paper entitled National system for the accreditation of pre-service
teacher education programs, available from the AITSL website aitsl.edu.au. This
is clearly an important document and one would expect to find in it clear rules
destined to replace State-based rules which govern, for example, the amount of ter-
tiary mathematics required to undertake post graduate preparation as a secondary
school mathematics teacher. This reader was disappointed to find confusion rather
than clarity.

I won’t analyse the document, which most of you won’t have read. Instead let
me suggest the sort of outcomes for school mathematics that the mathematical
sciences higher education and research community might like to see in AITSL’s
final document. Remember that we are dealing with new graduates entering the
school teaching profession and not the retraining of existing teachers currently
teaching out of field or the training of other mature professionals as teachers.

Let’s start with secondary teaching and the common model of a three-year un-
dergraduate degree followed by a one-year postgraduate teaching diploma. The
gateway to mathematics classroom teaching is usually a mathematics-specific ed-
ucation subject in the diploma year, the minimum prerequisite for which, in Vic-
toria, for example, is tertiary mathematics and statistics studies comprising one-
quarter of first year and one-quarter of second year. Many secondary mathematics
teachers don’t even satisfy this miserably weak condition. Here’s what I think it
should be replaced with: for future teachers of Years 11 and 12 mathematics, a
major (50% at third year) in mathematics with at least one-quarter of a year of
statistics. For other secondary mathematics teachers, adopt the strongest current
State requirement. Now imagine the impact on undergraduate mathematics ma-
jor numbers in the next five years if this standard was accepted and Australian
governments worked hard on recruitment. Then imagine the improvement over
10 years in Year 12 enrolments in intermediate and advanced mathematics sub-
jects as our young graduates worked their magic in schools. I think that many in
the tertiary sector have underestimated the impact on their departments of the
decline of school mathematics teaching. In my third and fourth year at Monash
in the mid-1970s, classes were awash with intending teachers with a third of our
honours students, me included, going on to a Dip. Ed. Even after the demise of

* Australian Mathematical Sciences Institute, 111 Barry Street, ¢/- The University of Melbourne,
VIC 3010. E-mail: director@amsi.org.au
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the studentship schemes in the 1980s about a third of our large third-year classes
(50 maths EFTSU) at La Trobe were destined for teaching.

The teaching of mathematics in Australian primary schools is widely demonised.
There are two issues: mathematics discipline content in the pre-service programs
for intending teachers and the mathematics entry requirements into those pro-
grams. On the latter issue the AITSL document is progressive and proposes a
70th percentile score in Year 12 mathematics where program entry is from Year 12.
However, this apparently necessary condition is immediately contradicted in the
document with a clause that says that students admitted without this requirement
must attain it prior to graduation! (And this is not the only ‘out’ of this type in the
document!) On the matter of mathematics content in the programs, the document
is vague: ‘tertiary study in the English and Mathematics disciplines is required’.
This is clearly a long way short of what was in the minds of the authors of the
recent Group of Eight review:

. encourage dialogue between Faculties of Education and Mathematics De-
partments with a view to introducing a component in the primary training
program giving mathematical confidence and resources to future teachers.
This would be taught by the Mathematics Department or School.

[Review of Education in Mathematics, Data Science and Quantitative Dis-
ciplines. Report to the Group of Eight Universities, Gavin Brown, Decem-
ber 2009]

There are high standards set in this area in some of Australia’s universities and
AITSL should be seeking their adoption.

Many of the current rules in the teacher qualification arena have been in place for
more than 40 years. The new national standards will be critical and if we don’t
get them right we may be stuck with them for a very long time!

If you feel strongly about these matters contact me at director@amsi.org.au. AMSI
is determined to bring the discipline’s position to AITSL’s attention through the
consultation process and by direct negotiation.

Review of AMSI

The AMSI Review has come and gone and, on behalf of the AMSI board and
management, I would like to thank Ron Sandland, Arvind Gupta, Celia Hoyles
and Gaven Martin for the time and intensive effort they put into their work. I
also thank the mathematical sciences community for their submissions and the
time they made available for interviews with the panel. Simi Henderson deserves
special thanks for her stewardship of the review. The report is expected mid to
late November.

AMSI Summer School

The 2011 AMSI Summer School will be held at the University of Adelaide from
Monday 10 January to Friday 4 February. See our ad elsewhere in this issue and
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look out for the posters in your department. Details at www.maths.adelaide.edu.
au/amsi2011/.

AMSI Member Bulletin

The latest AMSI electronic bulletin for staff and students at AMSI member in-
stitutions is available. You can subscribe online at www.amsi.org.au/index.php/
publications/amsi-ice-em-bulletin.

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

ERA 2010 Research Evaluation Committees

The composition of the eight ERA 2010 Research Evaluation Committees (RECs)
have been announced. The Cluster 5 committee for Mathematical, Information
and Computing Sciences comprises:

Professor Joe Chicharo (Chair)
Professor Hussein Abbass
Professor Jonathan Borwein
Professor Tsong Chen
Professor Peter Eades
Professor Peter Forrester
Professor David Green
Professor Gernot Heiser
Professor Jane Hunter
Professor Rod Kennedy
Professor David McKenzie
Professor Charles Oppenheim
Professor Anthony Pettitt
Professor Joseph (Josef) Pieprzyk
Professor Philip Pollett
Professor Kok Lay Teo

More information at www.arc.gov.au/era/recs-2010/MIC.htm.

Journal of the Australian Mathematical Society

The editors of the Journal of the Australian Mathematical Society announce a call
for papers for a special issue of the journal, to be dedicated to Alf van der Poorten.

The editors solicit submissions in all areas of mathematics, and especially in the ar-
eas close to the research interests of Alf van der Poorten (e.g. recurrence sequences,
continued fractions, diophantine approximation, and p-adic numbers).

The submission deadline is 1 May 2011. The editors hope to have all submissions
evaluated and make the acceptance/rejection decision by the end of October 2011
with the goal to have this issue to appear early 2012.

Please direct all submissions to Igor Shparlinski igor.shparlinski@mgq.edu.au.
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University of Western Australia

Cheryl Praeger has been re-elected as a Member-at-Large of the International
Mathematical Union Executive Committee.

Completed PhDs

Macquarie University

e Dr Dimitri Chikhladze, Elements of enriched and quantum category theory,
supervisors: Ross Street and Michael Johnson.

Monash University

e Dr Judith Egan, Transversals, indivisible plexes and partitions of latin squares,
supervisor: Dr Tan Wanless.

University of Melbourne

e Dr Paul Keeler, Stochastic routing models in sensor networks, supervisor:
Peter Taylor.

e Dr Hugh Miller, Statistical methods for the analysis of high-dimensional data,
supervisor: Peter Hall.

University of New South Wales

e Dr Kenneth Chan, Resolving singularities of orders over surfaces, supervisor:
Daniel Chan.

UNSW@ADFA

e Dr Roslyn Hickson, Critical times of heat and mass transport through multiple
layers, supervisors: Steve Barry, Harvi Sidhu and Geoff Mercer.

University of Southern Queensland

e Dr Rossita M. Yunus, Increasing power of M-test through pre-testing, super-
visor: Shahjahan Khan.

University of Sydney

e Dr Ley Wilson, Q-curves with complex multiplication, supervisor: David Kohel.
e Dr Wai Yin Wan, Ezxtensions of the Poisson geometric process model with
applications, supervisor: Jennifer Chan.
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University of Western Australia

e Dr Wen Li, Numerical methods for the solution of the HJB equations arising
in European and American option pricing with proportional transaction costs,
supervisor: S. Wang. Her thesis won a UWA distinction award.

e Dr Hamood Alwardi, Efficient algorithms for solving Hamilton—Jacobi—Bell-
man equations, supervisor: S. Wang.

University of Wollongong

e Dr Guanghua Lian, Pricing variance swaps and volatility swaps with stochas-
tic volatility, supervisor: Song Ping Zhu.

e Dr Glen Wheeler, Fourth order geometric evolution equations, supervisors:
James McCoy and Graham Williams.

Awards and other achievements

CSIRO

e Dr Bronwyn Harch recently received Queensland’s Outstanding Woman in
Technology 2010 award in recognition of her outstanding achievements in em-
bedding informatics into agri-environmental research. Bronwyn’s informatics
research impacts over the past 15 years have been in the area of the statis-
tical design of landscape scale sampling protocols and monitoring programs,
as well as the spatio-temporal statistical modeling of complex landscape sys-
tems.

e Dr Frank de Hoog is one of four CSIRO scientists to be recognised as a CSIRO
Fellow for 2010. The award is made to ‘exceptional scientists who have dis-
played eminence in a significant field of science or engineering’. Frank received
this designation for his achievements that have resulted in major impacts on
key processes in manufacturing and mining, and for seminal contributions to
applied and computational mathematics research.

Monash University

e Professor Kate Smith-Miles, Head of the School of Mathematical Sciences,
was awarded the 2010 AustMS Medal. Each year the Medal is presented to
a member of the Society under the age of 40 years for distinguished research
in the mathematical sciences.

University of Melbourne

e Professor Peter Hall was awarded the 2010 George Szekeres Medal. The
Medal is awarded in even numbered years to a member of the AustMS for an
outstanding contribution to the mathematical sciences in the 15 years prior
to the year of the award.
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e Anita Ponsaing was awarded the B.H. Neumann Prize for the best student
talk at the 2010 annual meeting of the AustMS.

University of New South Wales

e Internet giant Google has recognised Dr Chris Tisdell’s OpenCourseWare
video project on YouTube by making him a YouTube Partner in Education
(Australia). He is the first educator in Australia to receive such an honour.

University of Sydney

e Professor Norman Dancer was an invited speaker at the International Con-
gress of Mathematicians (Hyderabad, India).

e Ellis Patrick won the prize for best student poster at the Australian Microar-
ray and Associated Technologies Association Inc (AMATA) conference held
in Hobart 14-17 September. Ellis’ poster was entitled ‘Optimising a Genomic
Annotation for the Analysis of RNA-Seq Data’.

Appointments, departures and promotions

Monash University

e Dr Antonio Lie commenced as a research fellow on 15 August 2010. His
research interests lie in studying the non-commutative Iwasawa theory of
elliptic curves.

Swinburne University
e Dr Tonghua Zhang has been appointed as a lecturer in Applied Mathematics
starting on 1 November 2010.
University of Melbourne

e Dr Yao-ban Chan (Research Fellow) has left.

e Dr Neil Bathia (Research Fellow) has left.

e Omar Foda and Barry Hughes have been promoted to Professor, effective 1
January 2011.

University of Newcastle

e Dr Damon Gulezynski has been appointed as a research fellow working with
Professor Natashia Boland.

University of New South Wales

e Spiro Penev and David Warton have both been promoted to Associate Pro-
fessor.

e Michael Cowling has returned to UNSW as Professor of Pure Mathematics
after several years abroad.
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UNSW@ADFA

e Dr Peter McIntyre retired in December 2009. His outstanding academic
career with UNSW@QADFA commenced in 1983 when he joined the Royal
Military College, which became ADFA in 1986. Peter has had an enormous
impact on the School of Physical, Environmental and Mathematical Sciences
(which was the Department of Mathematics and Statistics until 2003), and
also on the Canberra Mathematical Association. Peter will continue to con-
tribute to the School as a Visiting Fellow.

e Dr Tristram Alexander has been appointed as Senior Lecturer in August 2010.
His areas of research include nonlinear wave phenomena and solitons, with a
focus on applications in nonlinear optics and Bose-FEinstein condensates.

University of Sydney

e Anne Thomas and Zhou Zhang have started their lecturing positions in pure
mathematics.

University of Technology, Sydney

e Mark Craddock has been promoted to Senior Lecturer.

University of Wollongong

e Dr Mark Fielding has accepted a continuing position as a lecturer in statistics.
e Dr Carrol Birrell has been appointed for one year as a lecturer in statistics.

Conferences and Courses

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

CTAC2010

Date: 28 November —1 December 2010
Venue: University of New South Wales
Web: conferences.science.unsw.edu.au/CTAC2010/

AMSI mini-workshop ‘Riemannian and differential geometry’

Date: 30 November —2 December 2010

Venue: Department of Mathematics and Statistics, La Trobe University
Organisers: Grant Cairns, Gerd Schmalz, Yuri Nikolayevsky

Contact: Yuri Nikolayevsky (Y.Nikolayevsky@latrobe.edu.au)
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34ACCMCC: The 34th Australasian Conference on Combinatorial
Mathematics and Combinatorial Computing

Date: 6-10 December 2010

Venue: The Australian National University, Canberra

Web: http://www.maths.anu.edu.au/events/34accmec/34accmec.html
Contact: 34accmec@anu.edu.au

Logic Summer School

Date: 6-17 December 2010

Venue: The Australian National University

Web: http://lss.cecs.anu.edu.au

Contact: Professor John Slaney (John.Slaney@anu.edu.au)
Flyer: http://lss.cecs.anu.edu.au/files/flyer2010.pdf

2010 New Zealand Mathematical Society Colloquium

Date: 7-9 December (note the change of date)

Venue: University of Otago, Dunedin, NZ

Web: http://nzmathsoc.org.nz/colloquium

Contact: Marguerite Hunter (mhunter@maths.otago.ac.nz)

2011 AMSI Summer School

Date: 10 January —4 February 2011

Venue: School of Mathematical Sciences, University of Adelaide
Web: www.maths.adelaide.edu.au/amsi2011/

Contact: Finnur Larusson (finnur.larusson@adelaide.edu.au)

ANZIAM 2011

Date: 30 January—3 February 2011

Venue: Stamford Grand, Glenelg, South Australia
Web: anziam2011.adelaide.edu.au

Contact: anziam2011@adelaide.edu.au

MISG 2011

Date: 6-11 February 2011
Venue: RMIT University, Melbourne
Web: www.rmit.edu.au/maths/misg

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
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12th Asian Logic Conference

Date: 15-20 December 2011
Venue: Victoria University of Wellington
Web: msor.victoria.ac.nz/Events/ALC2011

Vale

Chris Barling

Chris Barling, Senior Lecturer in Mathematics at Swinburne University of Tech-
nology, passed away on 12 October after a long period of ill health.

Paul Haynes
Dr Paul Haynes (University of South Australia) passed away on 6 October 2010.

A.J. van der Poorten

It is with great regret that we inform readers that Professor A.J. van der Poorten
AM, FAustMS died on Saturday 9 October.

Alf was President from 1996 to 1998 and played many other significant roles in
the Society (including as founding Editor of the Gazette) and more broadly in
the mathematical community, being awarded the George Szekeres Medal in 2002
and Honorary Membership in 2009. His many contributions have been greatly
appreciated by his colleagues in the Society.

Visiting mathematicians

Visitors are listed in alphabetical order and details of each visitor are presented
in the following format: name of visitor; home institution; dates of visit; principal
field of interest; principal host institution; contact for enquiries.

Prof Dmitri Alekseevski; University of Edinburgh; 17-20 November; —; UNE; Gerd
Schmalz

Prof Dmitri Alekseevski; University of Edinburgh; November to December 2010;
Riemannian geometry, Lie groups, Lie algebras and homogeneous spaces;
LTU; Yuri Nikolayevsky

Pierre-Olivier Amblard; CNRS, France; 1 August 2010 to 28 February 2013; —;
UMB; Owen Jones

Prof Jianye An; Tianjin University of Commerce, PR China; 1 July 2010 to 15
January 2011; —; UWA; —

Dr Ben Ayliffe; University of Exeter, UK; September 2010 to July 2011; problems
related to the formation of planets; UMN; Dr Guillaume Liabe

Tarje Bagheer; University of Copenhagen, Denmark; 3 November 2010 to 20 Jan-
uary 2011; —; UMB; Craig Westerland
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Prof Matthew Bate; University of Exeter, UK; September 2010 to July 2011; prob-
lems relating to the role of magnetic fields and radiation in star formation;
UMB; Dr Daniel Price

Anton Betten; Colorado State University; 10 August to 13 January 2011; — UWA;
Gordon Royle

Dr Jean-Francois Biasse; Ecole Polytechnique; 12 October 2010 to 11 January
2011; number theory; USN; J.J. Cannon

Dr Nils Bruin; Simon Fraser University; 2 November to 13 December 2010; re-
search with the MAGMA group; USN; J.J. Cannon

A /Prof Zhigiang Cai; Tianjin University of Commerce, PR China; 1 July 2010 to
15 January 2011; —; UWA; —

Dr Luigi Cantini; LPTMS Universite Paris-Sud, France; 8-28 February 2011; —;
UMB; Jan de Gier

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 Ashraf Daneshkhah; Bu-Ali Sina University, Iran; 15 October 2008 to 31 De-
cember 2010; —; UWA; —

Mr Gnanadarsha Dissanayake; Troy State University; 1 March 2010 to 31 Decem-
ber 2010; time series; USN; M.S. Peiris

Dr Vida Dujmovic; Carleton University, Canada; 1 September 2010 to 1 February
2011; —; UMB; David Wood

Phillip Edwards; Monash University; May 2011; — UWA; —

Dr Ruy Fabila-Monroy; Heroes de Padierna, Mexico; 1 September 2010 to 31 Jan-
uary 2011; —; UMB; David Wood

Prof Yuxia Guo; Tsinghua University; 1 October to 15 November 2010; partial
differential equations; USN; E.N. Dancer

Prof Mark Handcock; University of Washington; August to 31 December 2010; —;

UWA; -
Ademir Hujdurovic; University of Primorska, Slovenia; 8 November to 5 December
2010; —; UWA; —

Dr Alexander Hulpke; Colorado State University, USA; 20 October to 16 Novem-
ber 2010; —; UWA; —

Prof Alexey Isaev; Bogoliubov Laboratory of Theoretical Physics; 1 October to
30 November 2010; quantum algebras; USN; A.I. Molev

Ik Sung Kim; Korea Maritime University, Busan; 1 March 2010 to 28 February
2011; computational mathematics, image processing; UNSW; Bill McLean

Prof Anatol Kirillov; Kyoto University; 4 November to 4 December 2010; quan-
tum algebras; USN; A.I. Molev

Dr Bin Li; Tsinghua University, China; 3 October to 18 December 2010; represen-
tation theory; USN; R. Zhang

Yuying Li; University of Waterloo, Canada; 8-14 November 2010; —; UWA; —
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Prof MakatOzawa; Komazawa University, Japan; 1 April 2009 to 31 March 31
2011; —; UMB; Hyam Rubinstein

Dr Joy Morris; University of Lethbridge, Canada; 27 January to 30 May 2011; —;
UWA; -

Prof Oleg Ogievetsky; Universite d’Aix-Marseille II; 8 October to 24 November
2010; quantum algebras; USN; A.I. Molev

A /Prof Kay O’Halloran; Interactive and Digital Media Institute Singapore; 2 Au-
gust 2010 to 28 January 2011; —; UWA; Kevin Judd

Prof Makato Ozawa; Komazawa University, Japan; 1 April 2009 to 31 March 2011;
— UMB; Hyam Rubinstein

Prof Frederic Robert; Universite Henri Poincare; 4 November to 4 December 2010;
nonlinear elliptic equations; USN; F.C. Cirstea

Dr Tatiana Shingel; —; 1 October to 21 December 2010; —; LTU; Professor Reinout
Quispel

Prof Yucai Su; University of Science and Technology, China; 7 October to 18 De-
cember 2010; noncommutative geometry in representation theory; USN; R.
Zhang

Dr Alexa van der Waal; Simon Fraser University; 2 November to 13 December
2010; research with the MAGMA group; USN; J.J. Cannon

Mr Theo Vo; UNSW; 28 July 2010 to 28 February 2011; complex oscillatory pat-
terns; USN; M. Wechselberger

Prof Xiaoyan Zhang; Shandong University, China; 16 January 2010 to 16 January
2011; nonlinear analysis; UNE; Yihong Du
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Breaking News

Boost your postdoctoral prospects!
Australian Mathematical Society Lift-off Fellowships

are designed to help recent PhD graduates in Mathematics and
Statistics jump-start their career by giving them financial support
after they submit their PhD thesis, but before they take up their
first postdoctoral position.

The Lift-off Fellowships are awarded on the basis of academic merit.

Fellowships grants of up to $5,000 are available and can be used
for living expenses, to attend conferences, for travel and to fund
visits of collaborators.

To apply you need:

o membership of AustMS
for 12 months at the time
of application

e PhD thesis submitted for
examination within the

previous 3 months

For more info and application
forms visit
www.austms.org.au/Lift-off or
contact Peter Stacey at
Lift-off@austms.org.au
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Australian Mathematical Society Lift-off Fellowships

The Australian Mathematical Society Lift-off Fellowships were announced in the
May 2010 issue of the Gazette. As of the start of October 2010, three fellow-
ships have been awarded. The recipients are Michael Haythorpe (University of
South Australia), Roslyn Hickson (Australian National University) and Judith
Egan (Monash University).

Applications can be made at any time. The rules governing the approval of fel-
lowships and application instructions can be found at http://www.austms.org.au/
Lift-off.

News from the Annual General Meeting

The Society’s 54th Annual Meeting was held recently at the University of Queens-
land. The Director, Professor Ole Warnaar, his team of local organisers and the
Program Committee, led by Ruibin Zhang, the Vice-President (Annual Confer-
ences), were responsible for a very successful conference with an outstanding range
of talks.

The following matters from the meeting are provided here for the information of
those who could not attend. The draft minutes of the AGM will be placed in
the members’ section of the Society’s website; this may already be accessible to
members via a secure log-in when this issue of the Gazette appears.

(1) Council has conferred Honorary Membership of the Society on the following
members:

e Professor A.J. van der Poorten AM, FAustMS in recognition of his out-
standing work for the Society and for mathematics in Australia. The
Society was saddened by the subsequent untimely death of Professor van
der Poorten

e Dr R.S. Anderssen OAM, FAustMS, in recognition of his outstanding
work for the Society and for mathematics in Australia

e Dr A.S. Jones FAustMS, in recognition of his outstanding past service
as Editor of the Bulletin

e Professor C.F. Miller III, in recognition of his outstanding past service
as Editor of the Journal

e Professor I.H. Sloan AO, FAA, FAustMS, in recognition of his outstand-
ing work for the Society and for mathematics in Australia

e Professor N.S. Trudinger FRS, FAA, FAustMS, in recognition of his
outstanding work for the Society and for mathematics in Australia.
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The Australian Mathematical Society Medal for 2010 was awarded to Pro-
fessor Kate Smith-Miles of Monash University.

The George Szekeres Medal for 2010 was awarded to Professor Peter Hall of
the University of Melbourne.

The 2010 B.H. Neumann Prize was awarded to Anita Ponsaing of the Uni-
versity of Melbourne for her talk entitled ‘Separation of variables for the
symplectic character using Sklyanin’s Q-operator approach’.

Five student talks were given honourable mentions. These were talks by
Wendy Baratta (University of Melbourne), Ali Eshragh Jahromi (University
of South Australia), Ivan Guo (University of Sydney), Tyson Ritter (Univer-
sity of Adelaide) and Roger Senior (Australian National University).

The Early Career Workshop, organised by Anthony Henderson, Bronwyn Ha-
jek and Stephan Tillmann at Rydges Oasis Resort Caloundra from 25 to 26
September, was a great success. The workshop next year will be from 24 to
25 September at Sebel Harbourside, Kiama.

It was confirmed that the 55th Annual Meeting of the Society in 2011 will be
held at the University of Wollongong from Monday 26 September to Thurs-
day 29 September 2011, with Associate Professor D. Pask as Director.

It was provisionally determined that the 56th Annual Meeting of the Soci-
ety will be held in the week starting 24 September 2012 at the University
of New England, with Professor Y. Du as Director. However, it has subse-
quently emerged that the University of New England may be moving to a
three-semester year in 2012 and there may be no teaching-free weeks near 24
September. Council has therefore asked the Vice-President (Annual Confer-
ences), assisted by a working party, to explore possible options and report
back to Council.

Council set an upper limit of $400 for student grants to attend the 55th
Annual Meeting of the Society. As in 2010, applications will need to be sub-
mitted to the Secretary at least two weeks before the start of the conference.

Council has established a working party to draft necessary constitutional
changes to institute a category of non-voting student member and to report
back to the January meeting of Steering Committee. As an interim mea-
sure, Council has resolved that all existing student members who are again
students in 2011 will receive free membership next year. Council further de-
cided that the working party should recommend other appropriate changes to
the constitution, including methods of communication and voting. Following
consideration by Steering Committee, proposed changes to the Constitution
could be discussed at a forum of members before being put to a vote.

Council has supported in principle a proposal, developed by the Society’s
Standing Committee on Mathematics Education, to introduce accreditation
as a Teaching Member of the Australian Mathematical Society. A detailed
proposal is to be presented to the January meeting of Steering Committee.
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(10) At the Annual General Meeting it was resolved that online receipt should
become the default option for the Gazette for all individual members of the
Society. As part of the membership renewal process for 2011, the Business
Office will arrange for members to be able to express a preference to continue
to receive hard copies.

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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