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Sid and I welcome you to another bumper issue of the Gazette.
The ongoing discussion about contemporary teaching of tertiary mathematics continues with several articles. Blended learning is becoming ever more commonplace,
but it can take many forms. Birgit Loch, Rosy Borland and Nadezda Sukhorukova
discuss in interesting detail some strategies they implemented at Swinburne University. Mark Nelson reports on a meeting about software in mathematical education.
Other conferences reported on in this issue are two from late 2017: the AustMS
annual meeting held at Macquarie University, and the Mathematical Modelling in
Biology and Medicine Workshop held at the University of Wollongong. We also
include a report on the Debate held as part of the annual AustMS annual meeting
held at the University of Adelaide in December 2018.
The report from the Society’s President, Jacqui Rammage, amongst other issues,
raises Australia’s hosting of ICME15, the fifteenth International Conference on
Mathematical Education, in Sydney in 2024.
One aspect of engagement with the wider community is the organisation of mathematics competitions. Norman Do is asking you to contribute suitable problems,
or just ideas for problems, to a number of competitions at both the secondary and
tertiary level.
The Australian Academy of Science made its annual announcement of new Fellows just as this issue was being prepared. They include several practitioners of
mathematics, whom we list briefly here:
• David Balding (Statistical Genetics, University of Melbourne),
• Debra Bernhardt (nonequilibrium statistical mechanics and thermodynamics, University of Queensland),
• Peter Corke (Robotic Vision, Queensland University of Technology),
• David Karoly (Leader, Earth Systems and Climate Change Hub, CSIRO),
• Kerry Landman (cross-disciplinary applied mathematics, University of Melbourne),
• Alexander Molev (representation theory, algebraic combinatorics and mathematical physics, University of Sydney).
Our congratulations to all of them!
Secretary Peter Stacey’s regular AustMS announcement includes news of vacancies on the society’s Council and its subcommittees. Anyone wishing to be more
engaged with the workings of the Society is encouraged to nominate.
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The News reports from around the universities about recent PhDs, awards and
honours, promotions, appointments and departures, as well as listing visitors (complemented by the regular report from SMRI) and conferences (complemented by
the regular report from MATRIX).
Where possible, we feature reports from student prize winners and Lift-Off Fellows. This issue has reports from Lift-Off Fellow Chris Taylor and Guttman Prize
winner Mark Bugden. Once again, we include a book review, and the ever entertaining Puzzle Corner. Due to lack of space, some articles have been held over for
the next issue.
David Yost, Centre for Informatics and Applied Optimisation, Federation University Australia,
Ballarat, VIC 3353. Email: d.yost@federation.edu.au

David Yost is a graduate of the University of Melbourne, the Australian National University and the University of Edinburgh. He has
lived in eight countries and ten cities, returning to Australia in 2003,
where he has now completed 15 years at Federation University Australia and its predecessor institution, the University of Ballarat, including a three-year period as Deputy Head of School. While most of
his research is in functional analysis, he has lately been interested in
convex geometry.

Jacqui Ramagge*
I have three events to report on in this quarter, each of which is interesting and
exciting to varying degrees.
The first was an event held at the ANU celebrating Women in Maths and hosting
an exhibition of the European Women in Maths project including interviews and
posters undertaken by Sylvie Paycha. A description of that project can be found
at http://www.womeninmath.net/project/. I am happy to report that Sylvie will
be undertaking a similar project based on Australian Women in Mathematics. I
very much look forward to the Australian version.
The second event was a visit from a delegation from the International Committee
for Mathematics Instruction (ICMI). A consortium under the auspices of the
Australian Academy of Sciences led by the Australian Association of Mathematics
Teachers (AAMT) and including the AustMS, Australian Council of Heads of
Mathematical Sciences, Australian Mathematical Sciences Institute, Aboriginal
and Torres Strait Islander Mathematics Alliance, Mathematical Association of
NSW, Mathematics Education Research Group of Australasia, and Statistical
Society Australia submitted a bid to host the 15th International Congress on
Mathematics Education (ICME15) in 2024 at the International Conference Centre
in Sydney. The bid was facilitated by Business Events Sydney and made it through
to the final stages, with only Sydney and Prague remaining in contention. The
bid was spearheaded by Kim Beswick from UNSW as the proposed convenor of
ICME15 with Will Morony of AAMT as Chair of the Organizing Committee. The
visiting delegation consisted of Professor Jill Adler (President of ICMI), Professor
Abraham Arcavi (secretary of ICMI), Professor Jean-Luc Dorier (Member-atlarge of ICMI), and Ms Lena Koch (ICMI Administrative Manager from the IMU
secretariat).
The delegation from ICMI were very impressed by the level of support shown for
the bid. As well as Presidents or nominees from all of the societies and institutes
mentioned above being present for the duration of the visit, the committee heard
got to speak with: Australia’s Chief Scientist, Alan Finkel; the CEO of the
Australian Mathematics Trust, Nathan Ford; the Director of the NSW State office
of the Department of Foreign Affairs, Trudy Witbreuk; the Director of Curriculum
of the NSW Education Standards Authority, Lyndall Foster; the Secretary of
the Australian Department of Education and Training, Michele Bruniges; the
Executive Director of the Australian Council of Deans of Science, John Rice;
the President and Vice-Chancellor of UNSW, Ian Jacobs; notable members of
the mathematics education community including Judy Anderson, Mary Coupland,
John Mack, Eddie Woo, and Cheryl Praeger. We were able to have Skype meetings
with notable members from mathematics education community across the region
including: Pee Choon Toh, Tin Lam Toh, and Berinderjeet Kaur from Singapore;
Professor Zulkardi from Indonesia; and Maitree Inprasitha from Thailand. The
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delegation heard recorded messages from supporters who were overseas at the
time, including Terry Tao and Geordie Williamson. A cocktail reception was also
held for the delegation where they met the Acting Principal and Vice-Chancellor
of the University of Sydney and the Consuls of Samoa and Tonga. If nothing
else, the delegation went away with a real understanding of the level of support
that mathematics education, and mathematics more broadly, enjoys at this point
in time in Australia. Since drafting this report, we have heard that the bid was
successful and we hope to see you all at ICME15 in Sydney in 2024!
The last event I attended in my capacity as President of the AustMS was an
event hosted by Science and Technology in Australia for Presidents and CEOs
of their various member societies and associations. They invited Karen Andrews
(Minister for Science, LNP), Adam Bandt (Spokesperson for Science, Greens),
and Kim Carr (Shadow Minister for Science, Labor). Curiously, they all agreed
to attend (imminent elections appear to make politicians more likely to accept
such invitations). All committed to increasing the percentage of GDP spent on
science — the LNP and Labor to 3% and the Greens to 4% — and all were pushing
the target out to 2030, which seems a long way away. The Greens are promising
many things: $80m funding boost to ARC/NHMRC/CRC; reversal of funding cuts
to CSIRO; $500m for a secure researchers fund; and assistance to companies that
want to employ PhD graduates.The likelihood that they would be in a position
to deliver on any of this, or be held accountable to it, is slim unless they held
the balance of power in a minority government. Labor had Ian Chubb (ex-VC
of the ANU and ex-Chief Scientist of Australia) lined up to chair a “root and
branch” review that would be asked to report within six months of the election
so there was some hope of implementing the recommendations within the life of
the government. They also planned to revitalise the Prime Minister’s Science and
Innovation Council with others co-opted to deliver on specific missions, such as
asking the Australian Academy of Science to report on waterways. The Coalition
majority victory on 18 May means that only Karen Andrews’ comments are now
relevant, but I thought you would be interested to hear what the others had said.
Beyond that, Kim Carr made some interesting comments in relation to the
Australian Research Council (ARC). For one thing, he said that he had “no
confidence in the ARC” which I thought were particularly strong words for a
politician to use. He thought it was “broken” and that it would take a long time
to fix what was wrong. He thought that the impact measures were a waste of
money and he would advocate getting rid of them, partly on the grounds that
we should not be funding fundamental research on the basis of impact anyway.
Carr emphasised that we must fund excellence and that we can’t fund second-rate
research. I took this to be a reference to the Excellence for Research in Australia
(ERA), the results of which had coincidentally been released that morning. The
ERA was introduced by Kim Carr when he was Minister for Science in a previous
government and there has been discussion in the past of tying funding to the
outcomes. Such funding would be likely to be non-linear (last time the ratios were
1:3:7 for ratings of 3,4,5 respectively) and one can only begin to imagine how
universities would try to optimise their overall income. More on the ERA shortly.
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The afternoon of the STA meeting for Presidents and CEOs consisted of small
groups discussions, mostly around strategies to ensure that Science featured in the
election. We were told that the one thing all politicians care about is votes. So
the best way to get promises out of them is to make a pitch that commits votes
to them or have public local conversations that raise issues that voters might care
about. One such was the fact that 40% of the kids in years 7–10 are being taught
maths by an out-of-area teacher. Marginal seats are full of constituents who care
about the education their children are receiving, and efforts at the local level gave
us an opportunity to raise the profile of one of the greatest educational challenges
facing us at this point in time.
Finally, back to the ERA, the results of which were released on Wednesday 27
March 2019. In one sense the results were good. Of the institutions that were
assessed at the level of 01 Mathematical Sciences, 15 were rated well above world
standard (5), 13 were rated above world standard (4), and two were rated at world
standard (3). This means that no institution was rated below world standard and
over 90% of units that were evaluated received a rating of above or well above
world standard at the 01 level. That leaves 15 institutions who did not reach the
threshold to receive a rating in 01 Mathematical Sciences. Of these, 14 have never
received a rating in 01 Mathematical Sciences (including the University of Divinity
which will likely never do so). Concerns remain for the robustness of the exercise,
particularly at the four-digit level in codes assessed by citation where the code
covers a wide range of citation traditions.
There is a review taking place of the Australian and New Zealand Standard Research Classification. At present the four-digit codes are 0101 Pure Mathematics,
0102 Applied Mathematics, 0103 Numerical and Computational Mathematics,
0104 Statistics, and 0105 Mathematical Physics. These codes and the six-digit
codes within them are used in many different ways from allocating individual
reviewers to grants to reporting the quality of the research in our universities.
Feedback on the codes is due by 7 June 2019. So if you have strong opinions as to
how these should be changed then this is your chance to contribute to the greater
good by joining the conversation.
I encourage everybody to make their voices heard by providing feedback and acting
on matters that affect the discipline.
Jacqui Ramagge is a Fellow of the Australian Mathematical Society
with research interests across algebra, analysis, and geometry. She is
currently Head of the School of Mathematics and Statistics at the
University of Sydney.
Jacqui has won awards for: teaching from the University of
Newcastle; research environment from the University of Wollongong;
and contributions to mathematics enrichment from the Australian
Mathematics Trust. She has served on various Australian Research
Council panels for eight of the last ten years including as Chair of the
Australian Laureates Selection Advisory Committee. Jacqui is Chair
of the Advisory Board for the University of Sydney Mathematical
Research Institute and serves on the MATRIX Advisory Board.

Peter M. Higgins*

Welcome to Puzzle Corner 57 of the Gazette of the Australian Mathematical Society. In this first section I will introduce the new problem “The naming of Popes
and the Fibonacci series”. After that I will give a solution to Puzzle Corner 56 on
“Rock, Paper, Scissors”.
I would be happy to receive your solutions to Puzzle Corner 57 not later than
20 June 2019. The email address for solutions is austmspuzzles@gmail.com. Any
particularly interesting solutions will be mentioned in the next Puzzle Corner.
In 1978 Luciano Albini became Pope John-Paul, taking his name from his two
predecessors. His successor simply continued the line of John-Pauls, but what
would have happened if a new tradition had been established and each pope was
obliged to take on the concatenated name of his two predecessors after the style of
Fibonacci? Pope John-Paul II would have been called Paul John Paul, Pope Benedict would have been P3 = JP 2 JP and Pope Francis would instead be known as
P4 = P JP JP 2JP .
There are a few simple observations, each of which follows by induction, that we
can make about this papal sequence, JP, P JP, · · · as I call it. Let Pn stand for
the name of the nth pope and Fn the nth Fibonacci number. By definition, Pn =
Pn−2 Pn−1. In terms of the lengths of the names we have |Pn | = Fn+2 and |Pn |J =
Fn , |Pn |P = Fn+1 , where |Pn |J and |Pn |P denote the respective number of Johns
and Pauls in Pn . Moreover Pn ends in Pm for all m ≤ n.
Problem 1. Show that Pn never contains the words J 2 or P 3 .
We see from Problem 1 that the letter J acts only as a separator of the words
P and P 2 , which we henceforth denote by 1 and 2 respectively, allowing us to
reconstruct the word Pn after all instances of J are deleted.
Consider the reversed words P n (in the symbols 1 and 2). Let B denote this
sequence, which begins B : 12122 (an encoding of P 5 ).
Problem 2. Take B0 = 1 and let Bn+1 be derived from Bn by the re-writing
rules: 1 7→ 12, 2 7→ 122 (so that B1 = 12, B2 = 12122, · · ·). Show that for n ≥ 2
2
Bn = Bn−1
Bn−2 Bn−3 · · · B1 2.

Problem 3. Prove that for n ≥ 1, Bn = P 2n+1 (allowing for insertions of the
separator J) and
Bn Bn−1 · · · B1 2 = P 2n · P 2n+1 ,
where the product on the right is defined by concatenation with the understanding
that two adjacent 1s are replaced by 2.
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Problem 4. Use the first formula of Problem 3 to find P7 , the name of the seventh
pope.
Taken from my paper ‘The Naming of Popes and a Fibonacci Sequence in Two
Noncommuting Indeterminates’.1

Solutions to Rock, Paper, Scissors and beyond
Problem 1. Adjoin two vertices u and v to V (T ), the vertex set of a regular
tournament on n = 1 + 2m vertices. Draw an arc u → v. In order to give u the
required out-degree of m + 1 we must choose an m-set X ⊆ V (T ) and direct arcs
u → x to each x ∈ X, thereby also ensuring that each member of X has in-degree
m + 1. In order that each x ∈ X has out-degree m + 1, we must increase the
out-degree of x by 1, which may now only legally be done by drawing arcs x → v,
thereby also ensuring that v has in-degree m + 1. In order for u to have in-degree
m + 1 we need to draw arcs from each member y ∈ Y =: V (T ) \ X to u, which
also gives all the members of Y an out-degree of m + 1, (note that |Y | = m + 1).
Finally, in order to give v the correct out-degree and the members of Y the correct
in-degree we need to direct arcs from v to each member y ∈ Y. This construction
yields a regular tournament on n + 2 = 2(m + 1) + 1 vertices that contains the
orginal n-fold game represented by T .
It can be shown that any regular tournament contains a directed 3-cycle and it
follows from this that the Lizard and Spock Extension is the unique game based
on five vertices. However, in general the number of regular tournaments increases
exponentially with n as has been detailed by Brendon McKay2 at ANU. Regular tournaments are not unique once we go past n = 5, for there are 3 with
seven vertices and 15 with nine. McKay has produced a catalogue of such things:
https://users.cecs.anu.edu.au/∼bdm/data/digraphs.html.
Problem 2. Certainly Tn is a directed graph on n vertices. For any fixed i, as j
runs through the n values j = 0, 1, · · · , 2m, the expression (i − j) (mod n) runs
through all the members of V (T ) in the reverse cyclic order i, i−1, · · · , 0, 2m, 2m−
1, · · · , i + 1. Since V (T ) contains exactly m odd integers, it follows that there are
exactly m arcs from each i ∈ V (T ), none of which are loops. We shall now check
that each vertex also has m in-edges.
Let t = (i − j) (mod n). Then (j − i) ≡ n − t (mod n). Now t + (n − t) = n, which is
odd, so that (i − j) (mod n) and (j − i) (mod n) have opposite parities (meaning
one is odd if and only if the other is even). It follows that for any given pair i, j
of distinct members of V (T ) there is exactly one arc between them, which either
runs from i to j or from j to i, but not both. In particular, the underlying graph
of V (T ) is simple, meaning that it has no multiple edges, nor any loops. It now
follows that for any fixed i there are exactly m out-edges with initial vertex i and

1 Higgins,

P.M. The naming of popes and a Fibonacci sequence in two noncommuting indeterminates. (1987). The Fibonacci Quarterly 25, 57–61.
2 McKay, B.D. (1990). The asymptotic numbers of regular tournaments, Eulerian digraphs and
Eulerian oriented graphs. Combinatorica 10, 367–377. https://doi.org/10.1007/BF02128671.
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m in-edges with terminal vertex i. Moreover these edge sets are disjoint and no
two arcs from the union of these sets share the same pair of endpoints. Therefore
V (T ) is a regular tournament on n = 2m + 1 vertices.
Problem 3. Take any k with 0 ≤ k ≤ m. We show that the subgraph G of Tn
with V (G) = {0, 1, · · · , 2k} is a copy of T2k+1 . To this end take any pair i, j ∈
V (G). Then either 0 ≤ i − j in which case (i − j) (mod 2k + 1) = (i − j) (mod
2m + 1) = i − j, or (i − j) (mod 2k + 1) = 2k + 1 + i − j and (i − j) (mod
2m + 1) = 2m + 1 + i − j. In either case, (i − j) (mod 2k + 1)) and (i − j)(mod
2m + 1) have the same parity. Therefore there is an arc from i to j in T2k+1 if
and only if there is an arc from i to j in T2m+1 . It follows that the subgraph G of
Tn is a digraph isomorphic to T2k+1 . We conclude that Tn consists of the chain of
regular tournmanents T1 ⊂ T3 ⊂ · · · ⊂ Tn .

Peter Higgins is a Professor of Mathematics at the University of Essex. He is the inventor of Circular Sudoku,
a puzzle type that has featured in many newspapers,
magazines, books, and computer games all over the
world. He has written extensively on the subject of
mathematics and won the 2013 Premio Peano Prize in
Turin for the best book published about mathematics in Italian in 2012. Originally from Australia, Peter
has lived in Colchester, England with his wife and four
children since 1990.

Implementing blended learning
in tertiary mathematics teaching
Birgit Loch,* Rosy Borland** and Nadezda Sukhorukova***
Abstract
Many Australian universities have moved to blended learning in recent years,
mostly driven from the top, with roll out at large scale to meet targets. Often these developments have been met with concern by mathematicians as
research on the effectiveness of this approach, and on how to successfully implement blended learning, is still patchy. We report on our approach to blending
a mathematics subject, where the focus was not on blended learning, but on
improving the subject whilst deciding which components would be best delivered in face-to-face or in online mode. We also provide an analysis of outcomes
from this approach which has led to better student results and very positive
feedback from students.

Introduction
Blended learning is the careful alignment of face-to-face and online learning, in such
a way that the two components complement each other, and where the learner benefits from the best each mode can offer [1]. At the same time, moving to blended
learning is an opportunity to rethink your approach and better target it to your
audience.
Swinburne University of Technology has set a target of 50% of teaching to be delivered online by 2020, without definition of what constitutes ‘online’; however it
was implied that introducing blended learning would cover this ‘online’ mandate.
The University is not alone in the move towards more online, or blended, learning [2], as many universities have adopted this approach, ideally with a genuine
aim to improve student learning but perhaps also for fear of being left behind
in technology-enhanced flexible approaches to learning and teaching. However,
questions remain open [2], particularly if we can, and how to, create a blended
mathematics subject that other lecturers in the department would be happy to
teach and from which they would take ideas.
In this paper, we will first provide a very brief overview of the literature on blended
learning in mathematics, mostly to encourage the reader to further investigate, and
we include outstanding questions related to the effectiveness of blended learning
particularly in tertiary mathematics education. We then provide description of the
process we followed in redeveloping an existing second year subject into blended
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mode, and summarize outcomes from our evaluation of the first two offers of the
subject in blended mode.
We hope that this article may prove to be useful for those faced with the (voluntary
or mandated) task to develop a blended mathematics subject.
Literature review
While most Australian universities have implemented blended learning to some
level, research on effectiveness and successful implementation of this model is only
emerging in tertiary mathematics education, with the focus mostly on personal
implementations of ‘pet projects’ that may not withstand a change of lecturer.
There is a scarcity of studies on sustainability of these approaches.
1. Blended learning in the literature
We will not make a case for or against blended learning here — we rather point out
justification for active learning where students learn by doing. Two useful studies
are Prince’s review paper [14], and Freeman et al.’s meta-analysis [7] comparing
studies undertaken in STEM disciplines. We note that reports on implementations
of blended learning approaches (or flipped classroom approaches, a particular variant of blended learning) from individual teachers have resulted in mixed results
with respect to student engagement, learning, performance and perception [2]. Examples may be found in statistics teaching in [8], reporting not only higher lecture
attendance but also more high performing students, Bagley [1] found no significant difference in exam results in calculus teaching, while McGivney-Burelle and
Xue [13] could show higher performance in calculus but lack of engagement by
more than one fifth of students with online content required to be studied before
class. Again in calculus, student performance on conceptual items improved [3].
2. Open questions, particularly regarding practical implementation
We investigated the literature on blended learning and the flipped classroom in
tertiary mathematics education in another paper [2], where we called for more
research specifically to address the following questions.
1. What can we do to ensure students engage with both online content and
classroom activities?
2. How can we encourage school leavers enrolled in first year mathematics subjects to self-regulate their learning?
3. How can we build in redundancies, e.g. enable students to recover if they
have not watched a video beforehand or have not attended class?
4. What technology is needed to enable effective online communication and
collaboration to support learning in mathematics?
5. What technology is needed to support deep learning of mathematics? What
new technologies might be on the horizon? What impact can learning spaces
have on student engagement?
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6. On a departmental level, what is the best approach for supporting teaching
staff (including sessional staff) to develop and implement innovative pedagogy approaches, promote digital content creation and use technology to
enhance learning and teaching outcomes?
7. How do we measure the success of a blended classroom?
We have made some progress by investigating the students’ views of how we could
engage them in blended and online learning, and how to build in redundancies to
enable students to recover if they have not watched a video or have not attended
class [11]. We also considered the support of teaching staff resulting in a ‘ripple
effect’ [2], however more evidence-based work is required.
The context
To generate evidence in our Department that blended learning would benefit students in mathematics subjects and to determine the form it could take, we decided
to redevelop a second year mathematics subject into blended mode, funded through
a central learning and teaching grant.
Engineering Mathematics 3M is the third mathematics subject taken by mechanical engineering students when they are in the second year of their studies at
the university. Before 2015, it was taught in traditional mode with all assessment
invigilated, no assignments, and the learning management system providing typeset notes and tutorial sheets as well as announcements and additional documents
as needed. Students attended three hours of lectures, one tutorial hour, and one
computer lab hour per week. The subject covered Fourier series and Laplace Transforms, and an introduction to statistics. Mathematica and Minitab were used in
the computer lab classes.
The redevelopment process
Our process of redevelopment consisted of two stages: a planning stage and an implementation stage. In the planning stage, we considered the current issues with
the subject to be improved, the requisite and desired aims of the redevelopment.
We also conducted a consultation with students and completed learning design
workshops. In the implementation stage, we improved the setup and navigation
of the LMS site, introduced new material to increase student engagement and
modified assessment to better aid in student development.
1. What were the issues with the current subject that we wanted to improve?
Assessment was the first issue considered. It consisted of 100% invigilated assessments of six hours duration in total, including three invigilated tests and a final
exam. There were no regular exercises and no formative feedback provided to students. Rescheduling for students who had missed one of the tests and requests for
special exams significantly added to staff workload. The second issue was the timing of the content — seven weeks were allocated to mathematics, and five weeks to
statistics, which resulted in the statistics content being rushed. Thirdly, although
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students were meant to have completed the equivalent of the two first-year mathematics subjects for engineers, it appeared that their skills, particularly in algebra
and integration, were not as advanced as they should be and students could not
remember what had been covered in first year. This had led to the teaching of
revision material in lectures, taking time away from covering the more advanced
content. Fourthly, we flagged student engagement as an issue, because students
told us they couldn’t see the relevance of the mathematics taught to their engineering studies.
2. What did we want to achieve and what did we have to achieve?
We wanted students to gain an understanding of underlying concepts (e.g. what is
a Fourier series? What is it used for?). We also wanted to increase attendance at
face-to-face classes and give students opportunities to regularly practise problems
and use the software packages introduced in the labs. We were aware that this
compulsory subject was delaying student progression, so we also wanted to reduce
the failure rate to less than 30%. We wanted to make the mathematics and statistics relevant to the students in the context of their course and show the connection
to real life.
Given we were developing a blended approach, we had to include an online component. In light of the resulting additional time commitment from students, we had
to consider reducing contact hours. We also had to consider how to create a more
active learning environment in face-to-face classes, and how to link the online and
face-to-face components so they complemented each other.
3. Consultation with students
With the above in mind, we consulted with students who had just completed the
subject in its traditional form to gauge their level of preparedness for blended
learning. They embraced the idea of regular assignments, with one commenting
“it’s sort of like forcing you to learn” by the deadline. What came through strongly
from the students was that they are driven by assessment, with one, sadly, admitting “you’re aiming for marks, not for understanding”.
When we asked what they thought of online learning, one responded “we definitely
need online learning” in case a student can’t attend a class, as “you don’t miss
anything if it’s online”. The students wanted to see an overview of what is actually
covered in each class in case they miss it. On the other hand, one of the students
said, while he appreciated the availability of online learning, he preferred “to be
coming in, seeing a teacher face to face and learning from them”. The students
indicated that they equated online learning with watching videos. One asked for
more online learning and more interaction in the classroom. They agreed they
would not watch lecture recordings as they found them non-engaging, however
they would watch short videos.
From this focus group, we learnt that we needed to explain to students what
blended learning is, the reason why we were redeveloping the subject into blended
mode, and how we expected them to interact with the face-to-face and the online
components. We also knew we needed to provide very clear navigation and link
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these components through the LMS (Learning Management System), including an
overview of what was going to be covered in face-to-face classes. Further outcomes
from this focus group may be found in [11].
4. Learning design workshops
The University’s central Learning Transformations Unit was offering workshops to
assist in the redevelopment to blended mode. These workshops were focused on
our subject, and allowed us to discuss with learning designers who were providing
a different perspective. Following the workshops, we took a step back and reconsidered some of the changes that had been suggested and discussed. We developed
a two-stage approach, implementing some changes straight away while postponing
others to later years. For instance, we decided it was more important to show
relevance of the mathematics than making it fun (as had been suggested in the
workshop); we also decided against linking each video with additional online activities. We felt uneasy about replacing all lectures with student problem solving
sessions as we did not think this was going to benefit our student cohort. After all,
there is a place for the lecture in mathematics teaching, since mathematics is “unusually strongly structured and objective”, and because mathematics education
“deploys lectures differently from many other disciplines” [2], [15].
5. Setup and navigation of the LMS site
On the LMS site, we wanted to achieve very easy navigation, no redundant material, no broken links and clear communication with students about what to do
and by when. We created weekly landing pages which contained all relevant links,
e.g. to the assignment due that week, to all videos that were relevant, to all lecture notes, and to revision material. We listed what was going to be covered in
each computer lab class, tutorial, and the lectures, and provided links to electronic
documents. Figure 1 shows the landing page for week 4. Videos were described as
important to watch, or as additional material, and it was made clear by when they
were to be watched.
We also told students why we were teaching in blended mode, explained what
blended mode is, what changes we had made to the subject based on the previous
cohort’s feedback, and what we expected from them, see Figure 2. We explained
that lectures would not be recorded.
Apart from the pre-existing MathsCasts and StatsCasts screencasts covering mostly
worked examples [6], [12], we developed additional screencasts on the mathematics
component, usually short and touching on just one concept, and others that provided a summary of a longer video demonstrating step-by-step working through
a problem. These were meant to be watched before class, or right after as additional examples. We selected material that would usually be covered in lectures
and recorded it in short videos ideally to be watched before class. It allowed us to
free time in lectures for students to actually do the maths themselves by working
through exercises, which we could discuss in class straight after. In case students
had not watched videos, the start of a lecture would be used to provide a brief
recap of the content of the videos, strongly encouraging students to watch the
video.
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Figure 1. The landing page for week 4, with clear navigation and containing all relevant
links.
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Figure 2. Explanation of blended learning, why this was implemented, and what was
expected of students.

In the statistics component, most new videos related to the use of the software
Minitab so students could take a self-paced approach to learning how to use the
software and interpret its outputs.
Online revision material replaced the need to re-teach first year concepts in this
second year subject. We stated the week a topic is needed, where exactly it would
appear, where they should have seen it before, providing links to the referenced
first year material and additional videos, and explained how this concept was going
to be used in this second year subject. In some cases, students would be encouraged
to go ahead and identify the first year concept within a second year question. For
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example, in Figure 3 the last point under Integration by Parts suggests students
may calculate integrals relating to a Fourier series before Fourier series are covered. The revision material made it the student’s responsibility to catch up rather
than the lecturer’s responsibility to teach.
6. Student engagement
To explain the relevance of the mathematics the students were learning, an engineering professor who would be teaching these students in later years gave a
presentation early in the semester on how Fourier and Laplace transforms are
used in WiFi, and controlling a spacecraft, but also where the mathematics was
going to be used in his subject. Another engineering lecturer recorded a short
video on how she was applying Fourier series in her research. In addition, a link
was made available on the LMS to an animation produced by past third year
students who had completed this mathematics subject when in second year showing Laplace Transforms being used in Cruise Control [5]. The statistics part had
already contained several practical engineering problems.

Figure 3. Online revision of first year material.

98

Classroom Notes

To engage students in active problem solving in mathematics, Turningpoint clickers were used in the two hour mathematics lecture block each week, for students
to gain a better understanding of where they were sitting compared to their peers,
and also for the lecturer to receive instant feedback on how well students had understood a concept. Test preparation was also undertaken with clickers, asking the
students to vote on how many marks they would give to a mock student solution to
a question. This approach was similar to the “closing the feedback loop” sessions
described in [4].
7. Assessment
We needed to make sure it was the student’s own work being submitted. For this
reason, we carefully adjusted invigilated assessment from 100% of student marks
to no less than 62% — in two classroom tests worth 22% and a final exam worth
40%. To give students regular practice with instant feedback, we introduced 11
short assignments worth 33% in total consisting of randomised multiple-choice or
short-answer questions, with some of the questions relying on the use of software
to link the computer lab components. Students were given three attempts at each
assignment, with the highest score standing. Students could receive a further 5%
by showing their working on selected mathematics assignment questions to their
tutor to encourage them to write up steps in their working and receive feedback
not on correctness but on their communication skills before sitting the tests where
this was required.
Note that the first assignment, due at the end of week 1, consisted entirely of
revision questions covering first year material, with these questions linked to the
revision material. The questions were randomised and students could complete this
assignment as many times as they wanted, with full marks provided for completing
the first attempt regardless of the score.
Results from evaluation of the first two offers in blended mode
In this section, we report on outcomes from student surveys held, as well as student
performance.
1. What was achieved
The student grade distribution shifted when we introduced blended learning, with
fewer students failing academically, and more students gaining top grades (see Table 1). We do need to highlight that assessment had been modified as described
above. This relieved some pressure from students as many had already gained sufficient marks before the exam to feel confident that they simply had to pass the
exam to pass the subject.
We note that, in 2015, no student had not attempted at least some assessment.
The number of special exam requests had halved, however the number of students
who had failed because they had not passed the 45% exam hurdle increased from
1% in 2014 to 8% in 2015.
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Table 1. Grade distributions pre-blending (2014), and post-blending (2015–2016).
Grade

2014

2015

2016

HD
D
C
P
N

15%
10%
17%
21%
32%

23%
22%
22%
9%
22%

25%
21%
17%
13%
23%

A comparison of marks scored before the final exam in 2014 versus 2015 displays
this quite clearly:
Table 2. Before the final exam in 2014 and 2015.
Year

2014

2015

Enrolment

117

114

Average total mark

21%

42%

0 (not possible,
60% final exam)

37

63

94

35
(of available 35%)

2 (at 7% and 17%,
of available 60%)

Already reached 50%
Need just 45% in final exam
17% mark or less

2. What students thought
We surveyed the students after week 6 and at the end of semester. A comment
from one of the 22 students who responded to the online mid-semester survey and
was repeating the subject was:
Going much better than last time. Having the exam worth less portion
of the overall brings me great relief. I have a chance to demonstrate my
learning throughout the semester and this also keeps me on top of it.

We also asked specific questions about the resources and online assessment we had
introduced:
• 91% of students thought MathsCasts were extremely useful or useful;
• 85% thought the short videos summarizing concepts were extremely useful
or useful;
• 95% thought the online assignments were extremely useful or useful;
• 73% of students spent a long or very long time on the online assignments.
The comments on revision assignment 1 were predominantly positive and all students agreed that the online site was easy to navigate, and they liked the weekly
overview. Asked what had been “the best in this unit so far”, students mentioned
online assignments, clickers in class, help online, and the videos.
In the end-of-semester survey, we included a question related to student engagement, for instance “Under what conditions would you watch all videos your lecturer
asks you to watch before the lecture?” Student responses included [11]:
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•
•
•
•
•
•

“Constantly telling us that it will be on the exam”;
Provide marks for viewing videos;
“Only videos under 10 min, easy to get distracted otherwise”;
Suggestions to have videos for revision after the lecture, not before;
Lecturer could send a reminder to students to watch before lecture;
“If perhaps there was a communal screening of the video” in the lecture.

As we had not reduced face-to-face hours but included online material and assessment, we also asked the question “Should we reduce face-to-face hours, or are you
OK with the additional time taken by the online content?” In 2016, 83% of survey
respondents said they did not want reduced face-to-face hours and 9% were undecided. The passionate negative responses in the open ended question surprised us,
as nearly all students voiced strong opinions that they could cope with the additional time taken for online content. To the contrary, several students responded
they wanted more face-to-face hours, e.g. “Increase face to face hours since it’s easier to understand concepts if questions can be asked immediately”. Students were
also telling us that they wanted value for money, and reducing hours would mean
they would spend more time in the Maths and Stats Help Centre. One student
commented on self-directed online learning:
The annoying part is you do not understand what you are watching and
u will spend 1 hour to watch them all, and if you don’t understand, it
will be 1 useless hour.

We note that mathematics is different from other disciplines as it builds knowledge
hierarchically, and students will be stuck if they don’t understand a prerequisite
concept. This strong feedback from students allowed us to make a successful case
not to reduce face-to-face hours in the Faculty.
Other feedback we received from students via the official University Student Feedback Survey in 2015 included comments that blended learning was the best aspect
of the unit, and that “the videos force students to study regularly and keep on
top of the content this is a great way to make maths progressive”. In the following
year, we received comments such as “It was awesome. The organization in this
unit was what made it really nice. Other units can’t really compare with how
well this unit was constructed”, while another student wrote “Good job. It’s the
best unit I’ve ever had”. While all of the above sounds extremely positive, there
was negative feedback from students in the classroom, as well as through online
surveys on the lack of lecture recordings. We had intentionally made a case to the
University to opt out of lecture recordings, as we wanted our students to focus
on the many short videos we had produced and not the 1–2-hour-long recordings.
Students did not appreciate this. On the other hand, our early consultation with
students in the focus group had clearly indicated that students would not watch
lecture recordings.
What we have learnt and take-home messages for the reader
We believe that blended learning, if implemented by carefully aligning face-toface and online learning, can lead to excellent student outcomes. This includes
mathematics subjects. While our LMS and its Analytics extension were not able
to provide reliable data to measure student engagement with online material, we
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did have statistics on our online assignments and note that students completed
many more practice problems than before. We observed that students were taking
the assignment questions seriously and were working through the exercises more
than once.
Displaying formulae within the LMS is not as simple as it could be, and mathematical input issues for short answer questions require careful checking. The design of
online quizzes that are effective, clearly presented and correctly marked requires
some consideration. We have found that the initial time investment from lecturers
to convert a mathematics subject into blended mode should not be underestimated,
however there is much reduced effort in consecutive years.
Some readers may rightly say that we have simply enriched student learning by
introducing technology. To this we respond by reiterating the definition of blended
learning, which is the careful combination of the best that online and face-to-face
learning can offer. As we indicated at the start, redevelopment into blended mode
is an opportunity to rethink our approach and better target it to our audience.
Our take-home messages for the reader are the following.
• We recommend against a “one-size-fits-all” approach to blending. Instead we suggest focusing on areas for improvement in a subject by taking into account the students, environmental factors, and mathematics
discipline-specifics.
• Key to bringing students with us in blended learning is clear communication of the educational rationale for blending, benefits for them, and
what is expected of them.
• Clear navigation of online content is important. This may require decluttering of LMS sites. Students prefer navigation by weeks. Consistency
across the semester is important.
• We suggest taking a sustainable approach so others may be able to pick
up and teach the subject, e.g. sharing the pedagogical rationale with the
lecturer next in line to teach.
• We caution against reducing face-to-face hours for blended subjects.
• It is possible to teach second year mathematics effectively in blended/
flipped mode.
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Mathematics contest problems:
Please donate generously!
Norman Do∗

We are fortunate in Australia to have a strong culture of engagement with mathematics contests at school level, through the activities of the Australian Mathematical Olympiad Committee (AMOC)1 . And since 2017, the Simon Marais Mathematics Competition has allowed university students across Australia and the AsiaPacific region to pit their wits against beautiful, yet demanding, problems2 . These
contests promote mathematical thinking and problem-solving that enriches the
content knowledge taught in the school and university mathematics curriculum.
As Chair of both the AMOC Senior Problems Committee and the Simon Marais
Mathematics Competition Problem Committee, I would like to call on the mathematical community to donate problems. Previous appeals attracted submissions
that ended up on both national and international mathematics competitions. Often, the inspiration for composing such problems strikes while reading papers,
carrying out research, or preparing for teaching. So I encourage you to be vigilant
and to submit your problems — perhaps even just kernels of ideas for problems — to
me via email. As always, due credit will be given to all problem donors.
Problems for the AMOC should rely only on pre-calculus mathematics and are
often broadly classified into the following four areas: algebra, combinatorics, geometry, and number theory. The role of the AMOC Senior Problems Committee
is to write the papers for two national competitions and to submit problems for
consideration at three international competitions. On the other hand, problems
for the Simon Marais Mathematics Competition may involve topics taught in a
typical undergraduate syllabus, such as linear algebra, multivariable calculus, and
beyond. To give some idea of what we are looking for, we very briefly describe
these competitions below and present an example problem from each. These have
been submitted by members of the mathematical community in recent years. The
hope is that many more of you will come forward with your problem creations over
the coming years.
• AMOC Senior Contest/Australian Mathematical Olympiad
Approximately one hundred Australian school students sit these competitions
in August and February each year, respectively. The following number theory
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Email: norm.do@monash.edu
1 https://www.amt.edu.au
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problem was composed by Alan Offer and appeared on the 2016 AMOC Senior
Contest.
Show that in any sequence of six consecutive integers, there is at least one
integer x such that (x2 + 1)(x4 + 1)(x6 − 1) is a multiple of 2016.

The following geometry problem was composed by Angelo Di Pasquale and
appeared as on the 2017 Australian Mathematical Olympiad.
Suppose that S is a set of 2017 points in the plane that are not all collinear.
Prove that S contains three points that form a triangle whose circumcentre is
not a point in S.

• Asian Pacific Mathematics Olympiad (APMO)
Approximately thirty Australians school students sit this competition in March
each year. In 2018, the Australian contingent was placed 12th out of a total
of 39 countries. The following algebra problem was composed by Angelo Di
Pasquale and appeared on the 2018 APMO.
Let f (x) and g(x) be given by
1
1
1
1
f (x) = +
+
+··· +
x
x−2
x−4
x − 2018
1
1
1
1
g(x) =
+
+
+··· +
.
x−1
x−3
x−5
x − 2017
Prove that |f (x) − g(x)| > 2 for any non-integer real number x satisfying 0 <
x < 2018.

• European Girls’ Mathematical Olympiad (EGMO)
Australia first sent a team of four school students to take part in this annual
international competition in April 2018. The team were placed 20th out of
a total of 52 countries. The AMOC Senior Problems Committee submitted
problems for the first time in 2019. At the time of writing, it is not known
whether any Australian submission made the final paper.
• International Mathematical Olympiad (IMO)
Australia sends a team of six school students to take part in this international
competition in July each year. In 2018, the Australian team were placed 11th
out of a total of 107 countries. The following combinatorics problem was
composed by Trevor Tao and appeared on the 2016 IMO.
Find all positive integers n for which each cell of an n × n table can be filled
with one of the letters I, M and O in such a way that:
◦ in each row and each column, one third of the entries are I, one third
are M and one third are O; and
◦ in any diagonal, if the number of entries on the diagonal is a multiple
of three, then one third of the entries are I, one third are M and one
third are O.

• Simon Marais Mathematics Competition
This competition is inspired by the William Lowell Putnam Mathematical
Competition and it will take place for the third time in October 2019. The
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following problem was composed by Gafurjan Ibragimov and appeared on the
2018 Simon Marais Mathematics Competition.
Three spiders try to catch a beetle in a game. They are all initially positioned
on the edges of a regular dodecahedron whose edges have length 1. At some
point in time, they start moving continuously along the edges of the dodecahedron. The beetle and one of the spiders move with maximum speed 1, while
1
the remaining two spiders move with maximum speed 2018
. Each player always
knows their own position and the position of every other player. A player can
turn around at any moment and can react to the behaviour of other players
instantaneously. The spiders can communicate to decide on a strategy before
and during the game. If any spider occupies the same position as the beetle at
some time, then the spiders win the game. Prove that the spiders can win the
game, regardless of the initial positions of all players and regardless of how the
beetle moves.
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4th Mathematical Modelling in
Biology and Medicine Workshop
University of Wollongong
28 November 2017
M.I. Nelson*
A one-day workshop on the theme of mathematical modelling in biology and medicine was held at the University of Wollongong on 28 November 2017.
The meeting was opened by Associate Professor Heath Ecroyd (Centre for Medical
& Molecular Bioscience, UOW). In his opening remarks A/P Ecroyd described
the almost routine generation of large data sets across ever increasing areas of
biomedical research and the associated need for researchers with the skills to analyse them. There followed three sessions of presentations. The contributed papers
were loosely organised into the themes of: mathematical epidemiology, medical
radiation physics, and mathematical modelling.
There were three invited speakers.
1. Dr David Khoury (Kirby Institute, UNSW) overviewed the role played by
simple mathematical models in understanding the within-host spread of
malaria. The models are underpinned by the simple observation that
Net Growth = Replication − Clearance.
Consequently an observed decrease in the growth rate can be due to a drug
interfering with either replication and/or clearance. Is it possible to identify
which mechanism is being influenced?
An interesting question-and-answer period followed. This was driven by the
observation that the simple models presented did not explain (fit) all the
data. As a generalisation, it appeared that the experimentalists wanted models that fitted all the data whereas modellers were more interested in identifying general trends and underlying mechanisms.
2. Dr Georgios Angelis (Brain and Mind Center, USyd) presented the recent
developments in awake animal imaging using positron emission tomography
at the Brain and Mind Centre and discussed the challenges in analysing data
obtained from PET scans when the subject is conscious and moves freely
within an observation chamber. A further complication is that traditional
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compartmental models assume that the kinetic parameter values are constant
during the course of an experiment. However, as the physiology of the patient
or animal can change during a cognitive challenge or drug administration
experiment this means that more advanced compartmental models must be
used which include time-varying kinetic parameters.
3. Dr Gokhan Tolun (School of Chemistry, UoW) overviewed developments
in state-of-the-art cryogenic electron microscopy (cryo-EM) with particular
applications in determining the 3D structure of biological macromolecules
and DNA replication. The ability to view the interaction of biological macromolecules was of interest to members of the audience with an interest in
modelling at the nano-scale and led to some interesting discussion at the
end of the meeting.
There were an additional twelve presentations, seven by students. There were seven
presenters from the University of Wollongong, four from the University of Sydney,
and two each from the University of New South Wales and the University of Notre
Dame.
Topics covered in the supporting presentations included:
•
•
•
•
•
•
•
•
•
•
•

dental defects in congenital syphilis
determining R0 for trachoma
stimulating high-avidity cells via an optimised vaccine protocol.
modelling the effect of the anti-vaccination movement on the spread of
infectious disease
controlled drug release
medical imaging (two talks)
accurate estimation of delivered dosage in scintillation dosimetry
simulating dose enhancement due to Gold nanoparticles
modelling microbiota fermentation in the human gut
what are the circumstances that lead to the evolution of ‘competing males’
rather than ‘competitive males’ ?
parameter estimation in logistic models with varying capacity.

I will single out three presentations for further discussion.
The presentation by Dr Edward Waters (St Vincent’s Health, the University of
Notre Dame) immediately followed the plenary by Dr Khoury. This was fortuitous
timing since the theme of Edward’s talk was how do you develop a mathematical
model to explain something that is not understood (dental defects in congenital
syphilis) and which has a paucity of relevant experimental research? This talk illustrated the ‘applied mathematics approach’ of starting simple, obtaining insights,
and extending it as required.
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A selection of the speakers, organisers, and a few attendees at the 4th Mathematical
Modelling in Biology and Medicine Workshop. One point for each person you can name.

The presentation by Dr Yue Sun (Institute of Medical Physics, University of Sydney) echoed some of the sentiments made by Dr Ecroyd in his opening address.
Dr Sun’s presentation discussed the challenges and rewards of developing machine
learning tools for the analysis of medical imaging data. The field of radiomics aims
to extract quantitative features from individual images using data-characterisation
mining algorithms that have been calibrated against the huge number of images
that exist for patients that have been diagnosed and treated. This has the potential to improve the accuracy of tumour detection and characterisation, including identifying disease characteristics that can not be detected by the naked eye.
Challenges include not only developing appropriate algorithms, but developing
suitably fast implementations of these algorithms. A more mundane fundamental
challenge (?) is that multiple photographs images of the same tumour may not be
taken with slight deformations from the same spot; these images must be centered
co-registered before they can be analysed.
The presentation by Ms Virginia Gu (an honours student at USyd) was of particular interest to your correspondent since it showed the application of mathematical
models developed in environmental engineering (my main area of interest) to model
the fermentation of microbiota in the human gut. The eventual aim of this research
is to understand the links between diet, microbiome, metabolites and health.
The prize for the best student presentation was judged by the three invited speakers. This was awarded to Ms Timia Osman (Centre for Medical Radiation Physics,
UOW) for her presentation on ‘3D probability driven random walk segmentation
with automated seed selection for the delineation of PET volumes’. This is the
second time that Mia has won the prize.
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The meeting attracted approximately thirty delegates. The atrocious heavy rain
(with public warnings not to travel to Wollongong on public transport) undoubtedly deterred a number of registered delegates. The heavy rain led to a request
that is unique in my 25+ year history of organising meetings: one of the delegates
texted a request for a change of socks, as theirs were soaked through. (I could!)
As a consequence of this I am contemplating including a spare pair of socks for
all registered delegates in next year’s workshop pack. However, it is unclear as to
whether this budget item will be considered reasonable by the powers-that-be.
The meeting was jointly financed by the Institute for Mathematics and Its Applications (UOW) and the NSW branch of ANZIAM. The organisers would like both
organisations for their support.
The organising committee was
• A/P M.I. Nelson (Director, Centre for Multidisciplinary Modelling, UOW),
• Dr S. Oktaria (Institute of Medical Physics, The University of Sydney),
• Dr M. Rodrigo (Director, Centre for Mathematical Biology and Medicine,
UOW).

Mark Nelson is a graduate of the University of Leeds (twice)
and the University of Bath. He has worked in Australia
since 2000, for three years as a postdoctoral research fellow
at ADFA and since 2003 at the University of Wollongong.
His research interests are in reaction engineering, which is a
specialty in chemical engineering/industrial chemistry dealing
with chemical reactors. He has attended the annual ANZIAM
conference representing five institutions on four islands.
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Australian Mathematical Society
Annual Meeting 2017
Macquarie University
12{15 December 2017
Paul D. Smith* and Xuan T. Duong*
The 61st annual meeting of the Australian Mathematical Society was held at
Macquarie University on 12–15 December 2017. It was hosted by the Department
of Mathematics at Macquarie; plenary sessions were held in the Macquarie Theatre
and contributed talks in the special sessions were held in adjacent lecture rooms
on campus.
Events associated with the meeting included the Women in Mathematics Dinner
(11 December), an Opening Reception at the University (12 December), the Education Afternoon (13 December) and SIGME organisational meeting (15 December),
and the Conference Dinner at Curzon Hall, Marsfield (14 December). The Annual
General Meeting of the Society was held at lunchtime on 14 December. In addition,
there was a presentation on Tuesday 12 December by the National Committee for
the Mathematical Sciences on the Implementation of the Decadal Plan for the
Mathematical Sciences.
A notable event was the inaugural Debate at lunchtime on Wednesday 13th chaired
by Adam Spencer. The proposition for this light-hearted event “The traditional
mathematics blackboard lecture is dead” was robustly and amusingly debated by
the opposing affirmative and negative teams.
The 2017 plenary speakers were Georgia Benkart (University of Madison-Wisconsin,
USA; Hanna Neumann Lecturer), Young-Ju Choi (Pohang University of Science
and Technology, South Korea), Ivan Corwin (Columbia University, USA; Mahler
Lecturer), Michael Cowling (University of New South Wales), Hans De Sterk
(Monash University), Yihong Du (University of New England), Helene Frankowska
(CNRS, France), Catherine Greenhill (University of New South Wales), Andrei
Okounkov (Columbia University, USA), Philip Pollet (University of Queensland),
Michael Small (University of Western Australia) and Yvonne Stokes (University
of Adelaide; ANZIAM Lecturer). Their lectures covered a broad range of topics in
mathematics and its applications.
Michael Small presented the Public Lecture on the evening of 13th December
entitled “Chaos is not random and complexity is not complicated”. His interesting
and accessible lecture attracted around 30 external participants in addition to the
conference registrants.
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Maryna Viazovska (EPFL, Switzerland), and Steve Hofmann (University of Missouri, USA) accepted invitations to speak at the meeting but unfortunately had to
cancel for various reasons. The meeting was opened by Macquarie’s Vice-Chancellor
S. Bruce Dowton. The following awards were presented at the opening ceremony:
the 2017 Australian Mathematical Society medals were awarded to Richard Garner (Macquarie University) and Anthony Licata (Australian National University);
the prize for the best paper in 2016 appearing in the Journal of the Australian
Mathematical Society was awarded to Mark Lawson (Heriot Watt University).
In addition to the plenary lectures, there were around 260 contributed talks in 20
special sessions, and ‘Hot Topics’ Forum in the Education Afternoon. There were
around 60 student talks.
The BH Neumann prize for the best student talk was presented at the conference
dinner. The 2017 winners were Michael Hallam (University of Adelaide) and Adrianne Jenner (University of Sydney); Becky Armstrong (Sydney University) and
Harry Crimmins (University of New South Wales) received honorable mentions.
There were 324 registrants from 15 countries including Australia. Of those that
indicated a gender in their registration, 235 were male and 85 female. The attendances at the Reception and Dinner were, approximately, 225 and 240, respectively.
The annual Women in Mathematics Dinner, held on 11 December, was attended by
approximately 70 registrants, although 94 people previously registered to attend.
The Event was generously supported by a grant from Nalini Joshi, through her
Georgina Sweet fellowship, and by Macquarie University through its Equity and
Diversity program.
A detailed financial statement has been provided separately. Macquarie University
generously waived venue hire fees. The registration fee was increased from that
of the 2016 meeting, mostly as an adjustment for the capitation fee which was
introduced for the first time at this 2017 meeting.
We would like to thank the program committee, the local organising committee,
the Mathematics administration team, and the many special session organisers
for all their hard work in making the meeting a success. We would also like to
thank John Banks for managing the registration system and providing the booklet
production templates.
We would like to thank the sponsors of the meeting — the Society of course, the
Australian Mathematical Sciences Institute (AMSI), MATRIX, the Department
and University, and as mentioned, Nalini Joshi. We also wish to thank an anonymous sponsor for his generous registration fee support that enabled a number of
departmental staff to attend.
The next AustMS meeting will be held at the University of Adelaide in December
2018. We wish the Director Thomas Leistner and the team all the best in their
preparations for AustMS 2018.
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MESIG 2018
University of New South Wales
30 November 2018
M.I. Nelson*
The 4th MESIG (Mathematical Education Software Interest Group) meeting was
held at the University of New South Wales on 30th November 2018.
The meeting was opened with a short presentation by Sharon Stephen (USyd)
who discussed some of the many contributions by the late Leon Poladian to the
teaching of mathematics at the University of Sydney. Amongst his contributions
to tertiary mathematics education, MESIG was the brainchild of Leon and JudyAnne Osborn.
Joshua Capel (UNSW), aided by Daniel Mansfield, provided an introduction to
NUMBAS, an open source web-based e-assessment system developed at Newcastle
University (England). At UNSW one use of NUMBAS has been to deliver weekly
multiple choice quizzes for students on bridging courses. A feature of interest is the
ease with which it is possible to provided detailed feedback for incorrect answers.
Daniel described the construction of some more complicated questions for a subject
in graph theory.
It is possible to develop a quiz on NUMBAS and then convert it into a format that
is suitable for installation in moodle. Newcastle provides free public access to the
question editor to create the quiz; but students access the quiz through private
interface (e.g. institutional moodle/blackboard).
Judy-Anne Osborn (UNC) discussed AMSI’s ACE (Advanced Collaborative Environment) program as a mechanism to deliver Honours and Masters courses across
Australia and open education materials in general. A description of materials developed by the late John Borwein led, in the Q&A period, to a discussion on school
teaching.
In passing, Judy-Anne mentioned a problem that many students who are familiar
with the use of calculus to find areas struggle with. They are presented with a
weird shape drawn on a piece of paper and asked to find an upper-bound, any
upper bound, on the area.
The presentation by Ljiljana Brankovic (UNC) started by examining the ever
decreasing number of school students taking higher-level mathematics subjects.
This led into an account of her experiences teaching a computer science subject.
An attempt to teach using a flipped classroom, tried for two years, failed, as
students did not watch the required videos prior to the class. Moving on from the
flipped classroom, Ljiljana introduced gamification — the use of elements of games
in a non-game framework — into tutorials.
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Students were organised into teams which competed against each other for points.
The teams were changed weekly and a leader board used to indicate how well
students were doing. (The students were anonymised on the leader board.) A total
of seven points were available at each tutorial: two for attending, and then one
mark for each question. The questions could contain multiple parts; everything
had to be correct for the mark. To continue with the analogy of a game, some
of the questions were used to develop a continuing story with a character. At the
end of session the top 10 students received three bonus marks, contributing 3% to
their final marks.
The final presentation of the workshop was given by Pierre Lafaye de Micheaux
and Jakub Stoklosa (both UNSW) who discussed the process of enhancing digitally
an introductory statistics subject. This is part of the UNSW Digital Uplift Program, the mission of which is to redesign 660 subjects by 2021. The subject being
uplifted (MATH 1041) provides statistical knowledge for life and social science
students who are not intending to study mathematics beyond first year. Some of
the problems identified with the pre-existing subject were:
• 15% attendance (from a class with approximately 600 enrolled students);
• the subject does not engage students;
• at the end of the subject students do not like statistics;
• results on the final exam paper are generally good, but the exam paper is
very similar to those used in previous years.
In redeveloping the subject one of the aims was to build a distinctive subject, so
that students can not bypass the developed materials by going straight to videos
available on either YouTube or Khan Academy. Some of the features of the revised
subject include:
• online labs;
• the development of live animations built through the use of R Shiny;
• extensive use of concept maps throughout by the students;
• embedded videos — often in the form of case studies — throughout the lecture materials.
The meeting concluded with a vote of thanks to Daniel Mansfield for his organisation of MESIG 2018. Many of the delegates singled out the informal nature of
MESIG 2018, which provided an avenue for great discussion between the speakers
and the audience.

Mark Nelson is a graduate of the University of Leeds (twice)
and the University of Bath. He has worked in Australia
since 2000, for three years as a postdoctoral research fellow
at ADFA and since 2003 at the University of Wollongong.
His research interests are in reaction engineering, which is a
specialty in chemical engineering/industrial chemistry dealing
with chemical reactors. He has attended the annual ANZIAM
conference representing five institutions on four islands.
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Report on the 2nd debate of
the Australian Mathematical Society
The University of Adelaide
5 December 2018
Kate Smith-Miles* (Immediate Past-President)
At the 62nd Annual meeting of the Australian Mathematical Society at the University of Adelaide on 5 December 2018, a large crowd gathered in the Bragg Lecture
Theatre to hear some of our society’s sharpest minds battle each other on the
debate topic: “That mathematics is better done by computers than by humans”.
The entertaining debate, in parliamentary style with three speakers on each side,
was wonderfully chaired by Dr Lewis Mitchell (University of Adelaide). He started
by addressing the “elephant in the room” – the fact that this year’s debate was not
chaired by celebrity mathematician and comedian Adam Spencer like the 2017
inaugural debate. Those who last year enjoyed Adam’s humorous chairing, interspersed with numerous gratuitous mentions (and screen projections!) of his
new book The Number Games, were most amused by Lewis’ analogous attempts
to attract more citations for his latest paper on finite-field Lyapunov exponents
(“chuck it a cite or two . . . I just need five more citations to increase my h-index”,
he pleaded).
The affirmative (pro-computer) team started by surveying the audience to ask who
thinks computers are better than humans at arithmetic, algebra and finding patterns through machine learning. Responding to the audience affirmation, they went
on to describe how computers have also helped to establish proofs, citing several
Fields’ medalists who work with computers to derive proofs by exhaustive search of
possibilities and verification of proofs through computer logic. Bravely, considering
the composition of the audience, the affirmative team went on to criticize human
mathematicians as impatient, unreliable and a known weak link in some disasters
like the Mars Climate Orbiter crash (due to an imperial-to-metric conversion error
by a human, probably not a mathematician). While human mathematicians only
have around 70 years (or less according to Fields’ medal criteria!) to do something
brilliant, computers have an unlimited thinking span, can mine the Internet and
acquire knowledge instantly, and stand a much better chance of learning from
more than 2 million mathematics papers published each year which no human
can possibly digest. The affirmative team’s final message was that, for trustworthy
mathematics, we should take humans out of the loop, and not be afraid of the
future where computers work hard and let us relax and enjoy our coffee.
The negative (pro-human) team started, as mathematicians do, by breaking down
the debate topic, defining terms, and challenging the assumptions made by the
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Left to right: Affirmative team (Ben Burton, Hayden Tronnolone, Vanessa
Robins), President (Kate Smith-Miles), Chair (Lewis Mitchell). Negative team
(Nicole Sutherland, Heather Lonsdale, Peter Taylor).

affirmative team. They defined the term for computer (which includes a human),
and concluded that a human is a subset of computers, with a mathematician being
a very specialized subset of humans. With reference to the movie Hidden Figures
they argued that human computers are often better than machines due to their
creativity, and that hardware is nothing without software which is written by humans. They then tackled the word “better”, arguing that “doing mathematics like
a research mathematician” is something that computers can’t do, and it certainly
wouldn’t be viewed favorably by an ARC peer review process for research quality.
They challenged the audience to think if they can ever recall a time when a computer has won an ARC grant, given a plenary talk, or won a genuine mathematics
award (not winning a chess competition). The final dissection of the debate topic
was analysis of the term “. . . by computers than by humans”. It was argued that
the poorly defined statement had created a false dichotomy between humans and
computers that doesn’t exist. Are scones better with jam or cream, they asked?
The audience agreed that both were needed, and the argument was made that
mathematics is better done by humans working with computers. Since the debate
statement — which is an outright claim of computer superiority — can’t be proven,
the negative team claimed victory by default.
Not surprisingly, the audience was persuaded by the mathematical arguments of
the negative (pro-human) team, whose attacks on assumptions and definitions of
their opposition resulted in a win by audience acclamation. It was a close-fought
battle though, with the audience appreciating the valiant efforts of both sides.
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The “Golden Abacus” trophy has now been updated with the new engraving:
2018: That mathematics is better done by computers than by humans
Negative Team — Nicole Sutherland, Peter Taylor, Heather Lonsdale
defeated
Affirmative Team — Vanessa Robins, Ben Burton, Hayden Tronnolone

I hope that this annual debate will become a long-standing tradition. Please email
me any suggested topics for future debates that will be as entertaining as this one
and the last (“The traditional mathematics blackboard lecture is dead!”). There
is only room for 2019 on the current abacus trophy, but more trophies can easily
be purchased on eBay, and joined as an n × 3 array (as n → ∞). I will be sending
the golden abacus to the Captain of the winning team (Heather Lonsdale, Curtin
University) to keep in her office for 2019 until the next debate, and leave it to future
generations to worry about how they will store an infinite-dimensional array!

Spherical photon orbits in five dimensions
Mark Bugden*
For colour versions of the diagrams in this article, see
https://www.austms.org.au/Gazette+Volume+46+Number+2+May+2019.
Black holes are some of the more interesting exact solutions of general relativity.
The existence of event horizons, extreme tidal forces, and singularities capture our
imagination and interest. The simplest black hole is described by the Schwarzschild
metric — an exact solution to the Einstein field equations, describing the curved
spacetime around a spherically symmetric mass distribution.
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The Schwarzschild black hole has a curious feature: light can orbit it. Outside the event horizon (which is located at radius r = rs ) light is able to
move around in spacetime while staying at a constant radius r = 32 rs . The
path of such an orbit can be calculated by analysing the geodesic equations for the Schwarzschild metric, and
one finds that the paths are confined to
lie in a plane — that is, they move in
circles of constant radius around the
black hole. The collection of such orbits is referred to as the photon sphere.

In this, and in more complicated black
holes, the study of the motion of light
orbiting the black hole (referred to as
a bound null geodesic) provides valuable information on the geometry of the spacetime. In four dimensions, the optical appearance of a star undergoing gravitational
collapse [1], the shadow of the black hole [4], as well as how the night sky would
look to an observer near a black hole [5] are all related to the properties of bound
null geodesics.

Figure 1. A null geodesic around a fivedimensional rotating black hole.

Higher dimensional black holes arise naturally in the context of string theory
and brane-world scenarios. These black holes are incredibly interesting objects to
study from a theoretical physics perspective. For example, the first string theoretic
calculation of black hole entropy was done for a five-dimensional black hole [7],
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and the gauge/gravity correspondence relates five-dimensional gravity to a fourdimensional quantum field theory [3].
In [6], Teo studied the motion of light orbiting a rotating four-dimensional black
hole with fixed coordinate radius. The dynamics of such orbits are far more interesting and complicated than their spherically symmetric counterparts. Rotating black holes, described by the Kerr metric, have a very natural extension to
higher dimensional spacetimes. The Myers–Perry metric describes a black hole in
d-dimensional spacetime which can have b d−1
c independent planes of rotation.
2
In five dimensions, this means that there are two independent planes of rotation,
with angular momenta described by two parameters a and b. In [2], we studied
the motion of spherical photon orbits around these five-dimensional Myers–Perry
spacetimes.
The five first-order geodesic equations describing the motion of lightlike particles in this
spacetime can be analysed to find necessary
conditions for the existence of spherical photon orbits (that is, photon orbits with constant
coordinate radius).
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Once the conditions for spherical photon orbits have been found, one can numerically inψ
tegrate the geodesic equations for an appropriate selection of variables, and plot the results.
4π
5π
3
3
An obvious difficulty in plotting the orbits is
that the motion is in a five-dimensional space- Figure 2. The colour wheel maptime. We can get around this difficulty with a ping the coordinate ψ to a colour
bit of cleverness. First, we convert to pseudocartesian coordinates using the following transformation:

 
p
a
x1 = r 2 + a2 sin θ cos φ − arctan
r

 
p
a
y1 = r 2 + a2 sin θ sin φ − arctan
r

 
p
b
x2 = r 2 + b2 cos θ cos ψ − arctan
r

 
p
b
y2 = r 2 + b2 cos θ sin ψ − arctan
.
r
In these coordinates, the Myers–Perry metric takes a relatively simple Kerr–Schild
form
gµν = ηµν + hkµ kν ,
where kµ p
is a null vector field and h is a function of {r, xi , yi }. The substitution z1 = (x2 )2 + (y2 )2 then gives us the following three-dimensional coordinate
system:

 
p
a
2
2
x1 = r + a sin θ cos φ − arctan
r
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Figure 3. An example of an orbit showing confinement away from the poles and
equator, and an example of an orbit showing the apparent appearance of cusps.
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a
2
2
y1 = r + a sin θ sin φ − arctan
r
p
2
2
z1 = r + b cos θ.

This is reminiscent of the cartesian description of the four-dimensional Kerr black
hole, albeit deformed by b. Surfaces of constant r, to which our orbits are confined,
are spheroids.1 This projection to three dimensions is not without its drawbacks —
we have lost the information contained in the ψ coordinate. This is where the
cleverness comes in — since ψ is an angular coordinate, we can map the coordinate
to a colour wheel. The orbit in the three-dimensional cartesian space {x1 , y1 , z1 }
can then be coloured according to the value of ψ, allowing us to visualise the orbit.
The orbits that can exist around a five-dimensional black hole have much in common with their four-dimensional counterparts — for example, orbits are typically
confined away from a band around the poles, and frame-dragging near the equator
can cause the orbits to have a non-fixed azimuthal direction.
On the other hand, the five-dimensional orbits also exhibit novel qualitative features. These include the appearance of cusps, a generic confinement away from
both the poles and the equator, and non-equatorial circular orbits.
If you found this interesting, further details and more pretty pictures can be found
in [2].
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Lift-Off Fellowship report: Lattices of subgraphs
and regular double p-algebras
Christopher J. Taylor*

My primary research interest is in lattice-based algebras, i.e. algebraic structures
that have an underlying lattice structure. A lattice is an ordered set L such that,
for every pair of elements x, y ∈ L, both the least upper bound and the greatest
lower bound of x and y exist in L. Lattices are not particularly uncommon — they
are likely to turn up whenever unions and intersections are involved. Perhaps the
most famous class of lattice-based algebras is the class of Boolean algebras. They
are primarily motivated as the algebraic counterpart of classical logic, modelling
algebraic properties of conjunction, disjunction and negation. One can also easily construct a concrete Boolean algebra: given a set X its powerset ℘(X), along
with the operations of set intersection, set union and set complementation, forms
a Boolean algebra. Powerset algebras subsume much of the theory of Boolean
algebras: an important result due to Marshall Stone shows that every Boolean
algebra can be embedded into a powerset algebra. Thus Boolean algebras underlie
an important connection between logic and set theory.
This prompts a more general question: given an object of some sort, what structure exists within its collection of subobjects? For example, the set of subgraphs of
a graph forms a lattice under union and intersection, raising questions about any
further existing structure. A more general treatment considers incidence structures, which are standard geometric objects that generalise graphs and planes.
In [2] I proved that the lattice of point-preserving substructures of an incidence
structure forms an algebraic structure known as a regular double p-algebra; the
lattice of subgraphs of a graph is a special case. Moreover, I showed that every
regular double p-algebra embeds into the lattice of point-preserving sub-structures
of some incidence structure. Regular double p-algebras are also connected to logic
by a result of Katriňák [1], who showed that every regular double p-algebra is also
a double Heyting algebra — a type of algebra motivated by the study of nonclassical logics. Thus regular double p-algebras tie together logic and geometry in a
manner analogous to that of Boolean algebras for logic and set theory. The aim of
my Lift-Off Fellowship was to further unravel this connection.
Katriňák’s proof that regular double p-algebras are also double Heyting algebras
is algebraic in nature and involves a term-equivalence between the class of regular
double p-algebras and a certain class of double Heyting algebras. Given the results
of [2], I asked whether Katriňák’s result has a geometric interpretation. During
my fellowship, I found that not only was there a geometric interpretation, but the
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geometric insight led to a more succinct term-equivalence, amounting to a simpler
statement of the result and a new proof.
Another topic from my thesis involved the lattice of subvarieties of regular double p-algebras. In my thesis I proved various properties of this lattice, including a
characterisation of splittings within the lattice. During the fellowship, alongside my
supervisors Brian Davey and Tomasz Kowalski, we extended the characterisation
of splittings to various other classes, and a paper is currently in progress.
Another enquiry into the lattice of subvarieties of regular double p-algebras concerns small subvarieties, which in this case loosely correspond to regular double
p-algebras that have very few proper subalgebras. Every finitely generated subvariety corresponds to a finite incidence structure. We will call an incidence structure
small if it corresponds to a small finitely generated subvariety — note that this notion of small is not related to cardinality. It can be shown that every small incidence
structure is asymmetric, i.e. has a trivial automorphism group; the converse is not
true. The long-term goal is to characterise the small subvarieties, which amounts
to characterising small incidence structures. It seems likely that there are infinitely
many — possibly uncountably many. To push towards a characterisation, during
the fellowship I wrote code to construct incidence structures and test whether or
not they are small. Interestingly, no examples of small simple graphs have turned
up, despite the existence of numerous small incidence structures. Based on the
results found, I conjecture that there are no small simple graphs, although a proof
currently remains elusive. Investigations are ongoing.
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Game Changer: AlphaZero’s Groundbreaking
Chess Strategies and the Promise of AI
Matthew Sadler and Natasha Regan
New in Chess, Alkmaar, Holland, 2019, ISBN 978-9-056-91818-7
This review attempts to draw attention to a massive advance in artificial intelligence (henceforth AI) made in 2017–2018 by a team from DeepMind, an AI
research company owned by Google. DeepMind is headed by Demis Hassabis, of
whom more later. The story was substantially a commercial secret until a paper
‘A general reinforcement learning algorithm that masters Chess, Shogi, and Go
through self-play’ by David Silver, Demis Hassabis and 11 others was published in
the journal Science.1 Sadler and Regan were given privileged access to the project
in 2018.
Matthew Sadler is an English chess grandmaster who at his peak reached the top
20 or so in the world rating list. He now works on AI in Holland. Natasha Regan
is a highly competent chess player, though not at Sadler’s level, with considerable
experience in a range of other games. She is a mathematics graduate working in
risk management in insurance. They co-authored another book some years ago.
Interest in AI goes back at least as far as Alan Turing. By 1960 (approximately)
some consensus emerged that a reasonable initial target would be developing programs to play chess. At least there would be an objective way to determine which
programs were superior. When former world champion Max Euwe spoke on the
matter at UNSW about 1971 the overflow audience ended up in a second lecture
theatre.
Nowadays databases of well over a million high-level games are available to assist
analysis of ‘the theory’, that is what arises from the various ‘lines’ in the early
stages (opening) of games. Here a ‘line’ is a sequence of reasonable moves starting
from the standard opening position. The word is also used in the analogous sense
starting from any other position. There are several surprisingly inexpensive ‘chess
engines’ to assist with analysis (that is, determining the significant lines) from any
given position. Access to these is totally prohibited in competitive play. Sadler
uses around three of these to assist in commenting on a selection of AlphaZero
games.
However these chess programs are constructed from human experience. Of course
the above database amounts to part of the accumulated human experience while
the calculating process is designed on the basis of more human experience.
AlphaZero is a self-teaching program that was able to teach itself how to play
chess at the highest levels after eight hours of experimental ‘self-play’. So it worked

1 Silver,

D. et al. (2018). A general reinforcement learning algorithm that masters Chess, Shogi,
and Go through self-play. Science 362, 1140–1144.
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out for itself that the King’s Gambit and the Leningrad Dutch are pretty lousy
openings rarely ventured against elite opponents. This sort of knowledge can be
read off from the big databases of high-level games, but required many decades of
human experience.
A little explanation is needed about how this process could begin. The initially
ignorant AlphaZero plays through untold millions of random games, cutting them
off as draws after 100 consecutive reversible ‘plys’, that is 50 moves by each player.
(Pawn moves and captures are irreversible.) These draws can be disregarded and it
will then be realised that having more material correlates with winning. Somewhat
later a clear vision of the relative values of the different pieces emerges.
Armed with this preparation AlphaZero could be
tested by playing multiple games against Stockfish, the strongest current ‘classical’ chess-playing
algorithm. The result was a devastating victory for
AlphaZero.
Much of the book consists of Sadler analysing some
of AlphaZero’s best games. The conclusion is that at
times AlphaZero plays in a way somewhat different
from current high-level chess style and so high level
human players do have something to learn from this
rather different approach. And so the fruit of 150
years of human experience needs some modification.
For example, on page 393 Sadler comments “Two
wonderful examples of the crippling effect that a passive queen can have on
your whole position — a theme I [a high level grandmaster] hadn’t consciously
understood until I saw AlphaZero’s games”.
The interested reader should read the Wikipedia articles on ‘chess engines’ and
‘endgame tablebase’. The latter could improve the performance of AlphaZero a bit
but would divert attention from the real achievement of the project.
Apparently much the same can be said of AlphaZero’s style in playing Shogi (Japanese Chess) and Go. Shogi will have to wait for other books but the style of
AlphaZero and its predecessor AlphaGo has been analysed elsewhere. Presumably
there are Go engines and Shogi engines as well. The details are irrelevant here.
A standard problem is whether having the first move in Chess, that is playing with
the White pieces, is enough of an advantage to win against high-level opposition.
This is scarcely capable of resolution with current technology, but the corresponding question for Draughts, in which the first player has the Black pieces, has been
resolved in the negative. What seems to be the case is that with play at the highest
level White can preserve an advantage deep into the game. A human player facing
some hours of fighting uphill may well crack under the pressure. Anyway Stockfish
playing with the White pieces usually can hold AlphaZero to a draw.
The technical paper in the journal Science, nicely complements the book and is
basically intelligible to a mathematician who is prepared to use Wikipedia several
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times. Both the paper and the book give information on the hardware requirements. Although the paper does not make any predictions about future developments, parts of the Sadler-Regan book do.
The paper is entitled ‘A general reinforcement learning algorithm . . .’ showing
that something radically new has been achieved: AlphaZero has not studied 150
years of human experience at all. Quite possibly this is the last major advance in
computer chess.
The immediate interest of readers of this journal lies in the phrase ‘the Promise
of AI’ in the subtitle. Is there a real prospect that two or three generations (or
about 10 years) of further research in AI will change the game in parts of scientific
research? And is there any prospect that some parts of mathematical research will
be changed out of recognition by AI? And, while we are at it, will parts of the real
economy be shaken up or even revolutionised by AI?
Demis Hassabis in the introduction refers to ‘the incredible potential of AI’. He
would say that, wouldn’t he? Well, the book is incredible enough, and the game
really has been changed. Will AI get to the stage of producing ‘new breakthroughs
in critical areas of science and medicine’ ?
Chapter 3 gives an account of ‘Demis Hassabis, DeepMind and AI’. This features an
extensive interview by co-author Natasha Regan, who may be taken as representing
the mathematical community. After gaining a degree in computer science and
working in computer games, Hassabis obtained a PhD in neuroscience. The human
brain is not totally obsolete, and indeed parts of its structure (neural networks)
are ‘sources of inspiration’ useful in planning AI. Is it too much to expect some
future device could take in algorithms to factorise large numbers and then seek
improvements? Hassabis in generally very optimistic about the future of AI.
The key quotation from Hassabis is on page 65 of the book: “But we are trying
to build machines that are capable of learning concepts or abstract knowledge.
Nobody in the world has cracked that yet, that’s one of the next big challenges in
AI.”
However some scientific research is in the sights, as AlphaFold is best at protein
folding.
Chapter 4 is entitled ‘How AlphaZero thinks’ and should be read in conjunction
with the Science paper. Summarising this is beyond the scope of a review but they
are both highly recommended.
Of course an electronic researcher in science should not be deprived of the existing human knowledge but should be building upon it. And it should — initially
anyway — be subservient to a human principal.
This review cannot give a definitive projection of the extent to which some parts
of scientific research will be assisted by some future form of AI. Yet at this stage
members of the scientific community could well be putting a bit of thought into
whether they could benefit from an electronic assistant.
Peter Donovan
Mathematics, UNSW, Sydney.

Email address: p.donovan@unsw.edu.au

The 2020 ANZIAM Medal:
call for nominations
Nominations are now sought for the ANZIAM
Medal, which is the premier award of ANZIAM, a
Division of the Australian Mathematical Society.
Closing date: 1 November 2019.
Nominations for the Award can be made by any
member of ANZIAM, other than the nominee. A
nomination should consist of a brief CV of the nominee, together with the nominee’s list of publications
and a one-page resume of the significance of the
nominee’s work. Nominations should be sent in confidence, electronically in PDF format, to the Chair
of the Selection Panel, Professor Phil Howlett, email
phil.howlett@unisa.edu.au.
Further details of the application process and the
award criteria are on the ANZIAM website:
http://www.anziam.org.au/The+ANZIAM+medal.
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Mathematical Research Institute MATRIX
Jan de Gier*
After a busy and exciting summer of 2018–2019 at the institute with PDEs, Functional Data, Representation Theory, Topology, Differential Geometry, Aperiodic
Order and Number Theory, MATRIX is looking forward to our next series of
programs this year.
Upcoming programs
• Ergodic Theory, Diophantine Approximation and Related Topics
17 – 28 June 2019
Organisers: Dzmitry Badziahin (Sydney), Alexander Fish (Sydney), Mumtaz Hussain (La Trobe), Bao-Wei Wang (Huazhong)
• Influencing Public Health Policy with Data-informed Mathematical Models of Infectious Diseases
1–12 July 2019
Organisers: Jennifer Flegg (Melbourne), James McCaw (Melbourne), Joshua
Ross (Adelaide), Thomas House (Manchester), Ben Cooper (Mahidol Oxford Tropical Medicine Research Unit)
• International Workshop on Spatial Statistics
15–19 July 2019
Organisers: Tingjin Chu (Melbourne), Davide Ferrari (Melbourne), Wei
Lin (Peking), Aihua Xia (Melbourne)
• Mathematics of Physiological Rhythms
9–13 September 2019
Organisers: Maia Angelova (Deakin), James Sneyd (Auckland), Aneta Stefanovska (Lancaster), Plamen Ivanov (Boston and Harvard)
• Conservation Laws, Interfaces and Mixing
4–8 November 2019
Organisers: Snezhana I. Abarzhi (Western Australia), Neville Fowkes (Western Australia), Alik Nepomnyashchy (Technion, Israel Institute of Technology), Anthony Roberts (Adelaide), Yvonne Stokes (Adelaide)
• Structural Graph Theory Downunder
25 November – 1 December 2019
Organisers: David Wood (Monash), Anita Liebenau (UNSW), Alex Scott
(Oxford)
• Statistical Methods in Data Science
7 – 13 Dec 2019
Organisers: Inge Koch (UWA), Karim Seghouane (Melbourne), Aurore
Delaigle (Melbourne), James Ramsay (McGill University)

∗ MATRIX,

Creswick, http://www.matrix-inst.org.au/
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• Tropical Geometry and Mirror Symmetry
9 – 20 Dec 2019
Organisers: Nick Sheridan (Edinburgh), Brett Parker (Monash), Paul Norbury (Melbourne), Jian He (Monash)
Outreach
In November 2019, as part of our outreach program, MATRIX and ACEMS will
host a workshop to equip school teachers to lead MathsCraft events. Back in
schools, the MathsCraft leader poses problems, provokes participants, and organises the sharing of students’ ideas. Problems are designed to give an authentic
experience of doing mathematical research in a supportive and collaborative environment.
Submission
Anyone can apply to organise a MATRIX program. Every program should have
ample unstructured time to encourage collaborative research. Longer programs
can have an embedded conference or lecture series. Short workshops focussing on
a special theme are also welcome. The MATRIX Family Fund provides additional
support to participants with families.
The MATRIX Scientific Committee selects programs on scientific excellence as
well as on the participation rate of high profile international participants and/or
business and industry partners, among other criteria.
The next deadline for program proposals in 2020–2021 is
Friday 8 November 2019
Expressions of interest may be submitted at any time. Guidelines can be found at
https://www.matrix-inst.org.au/guidelines.
Organisers are encouraged to supplement their funding from MATRIX through
other schemes including: the International Visitor Program of the University of
Sydney Mathematical Research Institute; the AMSI and AustMS/ANZIAM workshop funding scheme; and AustMS travel grants.
MATRIX Annals
The 2017 MATRIX Annals, the second volume in the MATRIX Book Series, has
been published on 25 March 2019 with almost 700 pages. This series documents
scientific activities at MATRIX. The Editors are David Wood (Editor-in-chief),
Jan de Gier, Cheryl Praeger, and Terence Tao. Articles can be peer-reviewed,
containing original results or reviews on a topic related to the program, or nonpeer-reviewed expository articles based on talks or activities at MATRIX.
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MATRIX Minors
MATRIX Minor programs are self-funded visits to MATRIX to make use of the
available office space and facilities at the Creswick Campus outside program times,
for example to work intensively in a small group. Such visits are subject to the
approval of MATRIX but can be arranged by sending an email request that briefly
outlines the proposed research and timings.
Questions
Comments, suggestions and requests are always welcome. Please send these, as
appropriate to:
Directors
Jan de Gier (jdg@matrix-inst.org.au)
David Wood (davidw@matrix-inst.org.au)
Executive Officer
Sally Zanic (sallyz@matrix-inst.org.au)
Chair of the Advisory Board Tony Guttmann (guttmann@unimelb.edu.au)
MATRIX is a partnership between Monash University and The University of Melbourne, with the ARC Centre of Excellence for Mathematical and Statistical Frontiers (ACEMS) as an associate member.

Professor De Gier’s research interests are in mathematical
physics and statistical mechanics, in particular in the theory and application of solvable lattice models as well as special functions in stochastic processes and combinatorics. Jan
is a former Editor of the Gazette, organised an AMSI summer school and was inaugural Chair of the Australia and New
Zealand Association of Mathematical Physics (ANZAMP). He
is currently Head of the School of Mathematics and Statistics
at The University of Melbourne and co-Director of MATRIX.

The Sydney Mathematical Research Institute
Anthony Henderson*
I am writing this report at an especially exciting time for the Sydney Mathematical
Research Institute (https://sydney.edu.au/research/centres/mathematical-researchinstitute.html) which is about to acquire its first dedicated location on the campus
of the University of Sydney, separate from the Carslaw Building which houses the
School of Mathematics and Statistics. The new SMRI offices will be a short walk
away in the Main Quadrangle, the historic heart of the university and reputedly
one of the ten most photographed sites in Sydney.
We look forward to giving our visiting researchers such a beautiful environment for
their work, in a space which will encourage interaction with each other and with
members of the School, without being overcrowded. For most of the remainder of
2019, we expect to have around 8–10 international visitors at any time, with the
average length of stay at SMRI being about one month. By design, many of these
researchers will also visit other universities while they are in Australia.
The previous SMRI News listed the successful applicants in the 2018 round of our
International Visitor Program, and the successful applicants in the first of the two
2019 rounds are listed below. The SMRI Scientific Advisory Committee was again
delighted to be able to help bring so many distinguished researchers to Australia.
Let me highlight a few to illustrate the range of types of visits we are keen to
fund. Andrea Bertozzi from UCLA will visit for one month, splitting her time between the University of Adelaide and the University of Sydney. Tom Bridgeland
from Sheffield will spend a whole semester at the University of Sydney. Darren
Crowdy from Imperial College will visit four different universities in the course
of his six-week Australian tour. This scheme is not restricted to field-leading senior researchers like those previously mentioned: Waltraud Lederle, an early-career
researcher from UC Louvain in Belgium, will visit for two months, spending the
majority of her time at the University of Newcastle.
Applications are now open for the second 2019 round, closing on Sunday 28 July
(Sydney time), which is for visits taking place within the period April – December
2020. The terms and conditions and application form are on the SMRI webpage,
and I again encourage all AustMS members to take advantage of this means of
funding Australian visits by international researchers in the mathematical sciences.
One change to the terms is worth noting: as a result of consistent feedback from
potential applicants, we have reverted to the system where academic references are
called for after the deadline if required, not submitted before the deadline.

∗ Sydney

Mathematical Research Institute, University of Sydney.
Email: anthony.henderson@sydney.edu.au
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We particularly welcome applications from female and gender-diverse researchers,
as well as researchers belonging to other groups which are underrepresented in the
mathematical sciences. It is a concern that only 12% of the international applicants in the first two IVP rounds were female, which resulted in only 16% of the
successful applicants being female. Interestingly, the gender balance among applicants’ Australian hosts was much closer to being representative of the discipline.
The SMRI executive is currently investigating ways to achieve a better gender
balance among our visiting researchers.
International Visitor Program — January 2019 round
Successful Applicants2
Sydney Mathematical Research Institute acknowledges the valuable
contributions (financial and otherwise) to the International Visitor
Program made by the School of Mathematics and Statistics at the
University of Sydney and by the hosts and universities listed below.
Jan Obloj (University of Oxford)
Research interests: Probability theory and financial mathematics
Dates: 5 August – 31 October 2019 (University of Sydney, Host: Anna Aksamit)
1–15 November 2019 (Monash University, Host: Gregoire Loeper)
16 November – 20 December 2019 (University of Technology Sydney, Host: Eckhard
Platen)
Daryl Cooper (University of California, Santa Barbara)
Research interests: Topology, geometric group theory, 3-manifolds, surface subgroups, hyperbolic geometry, projective structures, non-standard analysis
Dates: 1 September – 15 December 2019 (University of Sydney, Host: Stephan Tillmann)
William Casselman (University of British Columbia)
Research interests: Automorphic forms, representation theory, algorithms for Lie
algebras and Coxeter groups
Dates: 1–31 October 2019 (University of Sydney, Host: Geordie Williamson)
Andrea Bertozzi (University of California, Los Angeles)
Research interests: Nonlinear PDE, fluid dynamics, social science models, swarming, image processing and data science
Dates: 1–15 November 2019 (University of Adelaide, Host: Yvonne Stokes)
15–30 November 2019 (University of Sydney, Host: Nalini Joshi)

2 Dates

are as of 1 April 2019 and are subject to change. For updated information see the SMRI
webpage.
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Ilya Shkredov (Steklov Mathematical Institute)
Research interests: Additive combinatorics, number theory, combinatorial and ergodic number theory
Dates: 1 November – 1 December 2019 (University of Sydney, Host: Alexander
Fish)
Ivan Graham (University of Bath)
Research interests: Numerical analysis, partial differential equations, uncertainty
quantification
Dates: 15 November 2019 – 31 January 2020 (University of New South Wales, Host:
Frances Kuo)
1–15 February 2020 (University of Sydney, Host: Georg Gottwald)
Frédéric Campana (University of Lorraine)
Research interests: Complex geometry, bimeromorphic classification of compact
Kahler and complex projective manifolds, arithmetic geometry and complex hyperbolicity, fundamental groups, twistor spaces, algebraicity of foliations, moduli
Dates: 16 November – 15 December 2019 (University of Sydney, Host: Behrouz
Taji)
Paolo Rossi (Università degli Studi di Padova)
Research interests: Moduli spaces of curves, classical and quantum integrable systems, Frobenius manifolds and mirror symmetry, geometric invariants from enumerative geometry, symplectic topological invariants
Dates: 7 January – 2 February 2020 (University of Sydney, Host: Nalini Joshi)
2–14 February 2020 (Flinders University, Host: Yang Shi)
Maksym Fedorchuk (Boston College)
Research interests: Moduli spaces of curves, stability of projective varieties, geometric invariant theory
Dates (tentative): 7–31 January 2020 (University of Sydney, Host: Behrouz Taji)
1–29 February 2020 (Australian National University, Host: Anand Deopurkar)
Tom Bridgeland (University of Sheffield)
Research interests: Algebraic geometry, homological algebra, mirror symmetry
Dates: 15 January – 31 May 2020 (University of Sydney, Host: Geordie Williamson)
Laurentiu Maxim (University of Wisconsin, Madison)
Research interests: Perverse sheaves and applications to singularities, topology of
hypersurfaces singularities, characteristic classes of singular spaces, Hodge theory
and birational geometry
Dates: 15 January – 15 March 2020 (University of Sydney, Host: Laurentiu Paunescu)
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Joel Kamnitzer (University of Toronto)
Research interests: Geometric and combinatorial representation theory
Dates: 1 February 2020 – TBA (University of Sydney, Host: Oded Yacobi)
Peter Duck (University of Manchester)
Research interests: Theoretical and computational fluid dynamics, financial mathematics
Dates (tentative): 1–14 February 2020 (Macquarie University, Host: Sophie Calabretto)
15–29 February 2020 (University of Technology Sydney, Host: Kristoffer Glover)
1–15 March 2020 (University of Sydney, Host: Sharon Stephen)
Zuhaila Ismail (Universiti Teknologi Malaysia)
Research interests: Non-Newtonian fluid mechanics, physiological flows, boundary
layer flow and convective heat transfer
Dates: 2–16 February 2020 (University of Sydney, Host: Mary Myerscough)
17 February – 14 June 2020 (Griffith University, Host: Peter Johnston)
Waltraud Lederle (UC Louvain)
Research interests: Geometric group theory, totally disconnected locally compact
groups, groups (almost) acting on trees, rigidity theory
Dates: 10 February – 24 March 2020 (University of Newcastle, Host: George Willis)
25 March – 10 April 2020 (University of Sydney, Hosts: Anne Thomas and Jacqui
Ramagge)
Dave Smith (Yale-NUS College)
Research interests: Spectral theory of differential operators, well-posedness of initial boundary value problems for linear PDE, complex boundary conditions
Dates: 25 February – 5 June 2020 (University of Sydney, Host: Robert Marangell)
Monique Jeanblanc (University of Evry)
Research interests: Enlargement of filtrations, portfolio optimization, default risk
Dates: 1–29 March, 6–12 April, 27 April – 1 May 2020 (University of Sydney, Hosts:
Marek Rutkowski and Anna Aksamit)
30 March – 5 April 2020 (Monash University, Hosts: Fima Klebaner and Gregoire
Loeper)
13–26 April 2020 (University of New South Wales, Host: Libo Li)
Darren Crowdy (Imperial College, London)
Research interests: Applied and computational complex analysis, special function
theory, fluid and solid mechanics
Dates: 23–29 March 2020 (University of Adelaide, Host: Yvonne Stokes)
30 March – 5 April 2020 (University of South Australia, Host: Lesley Ward)
6–19 April 2020 (University of Sydney, Host: Nalini Joshi)
20 April – 4 May 2020 (Macquarie University, Host: Christopher Green)
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Gregory Berkolaiko (Texas A&M University)
Research interests: Spectral theory of differential operators and graphs and networks
Dates (tentative): 1 May – 5 June 2020 (University of Sydney, Host: Robert Marangell)
Anthony Henderson is currently the Executive Director of the University of Sydney Mathematical Research Institute, which he helped to
establish in 2018. After obtaining his PhD from the Massachusetts Institute of Technology in 2001, he returned to the University of Sydney
as a postdoctoral researcher and has worked there ever since. For his
publications in geometric and combinatorial aspects of representation
theory, Anthony was awarded the Christopher Heyde Medal in 2011
and the Australian Mathematical Society Medal in 2012. He also received a Faculty of Science Citation for Excellence in Teaching in 2009,
and his Honours-level lecture notes on Lie algebras were published by
Cambridge University Press in 2012. He is a founding Director of the
Simon Marais Mathematics Competition for undergraduates in the
Asia-Pacific region.

General News
Mathematics in the media
How hard is multiplication?
David Harvey from UNSW wrote about a more efficient method to multiply outrageously large numbers in https://theconversation.com/weve-found-a-quicker-wayto-multiply-really-big-numbers-114923 and also spoke about it on ABC radio on
Thursday 25 April.

Completed PhDs
Australian National University
• Dr Mark Bugden, A tour of T-duality: geometric and topological aspects
of T-dualities, supervisor: Peter Bouwknegt.
Central Queensland University
• Dr Huthaifa Khalil Al-Khazraji, Dynamic optimization of a productioninventory control system with two pipelines feedback, supervisors: Colin
Cole and William Guo.
La Trobe University
• Dr Huda Mohammed Alomari, Statistical analysis of long-range dependent
random processes and fields, supervisor: Andriy Olenko.
• Dr Grace Omollo Misereh, Patterns in Thrackle drawings, supervisors:
Grant Cairns and Yuri Nikolayevsky.
Macquarie University
• Dr Edoardo Lanari, Homotopy theory of Grothendieck ∞-groupoids and
∞-categories, supervisors: Richard Garner and Dominic Verity.
• Dr Charles Walker, Structures in two dimensional category theory and
applications to polynomial functors, supervisors: Richard Garner and Ross
Street.
• Dr Daniel Lin, Restriction presheaves and restriction colimits, supervisors:
Richard Garner and Steve Lack.
Queensland University of Technology
• Dr Daniel Kennedy, Statistical inference for the investigation of cell-type
heterogeneity in DNA methylation data, supervisors: Kerrie Mengersen,
Lyn Griffiths, Rodney Lea and Nicole White.
• Dr Melanie Robertson-Dean, Transformed statistical distributions with applications to financial data and modelling of financial systems, supervisors:
Helen Thompson and Chris Drovandi.
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Royal Melbourne Institute of Technology
• Dr Jeffrey Christiansen, Decomposition and duality based approaches
to stochastic integer programming, supervisors: Andrew Eberhard and
Natashia Boland.
• Dr Nigel Clay, Ensuring blood is available when it is needed most,
supervisors: Andrew Eberhard and Babak Abassi.
• Dr Tian Sang, Geometry in structured optimisation problems, supervisors:
Vera Roshchina and Andrew Eberhard.
Swinburne University of Technology
• Dr Bushra Hasan, A study on numerical modeling of vector-borne diseases,
supervisors: Manmohan Singh, Aaron Blicblau and David Richards.
University of New South Wales
• Dr Kylie-Anne Richards, Modelling the dynamics of the limit order book
in financial markets, supervisor: William Dunsmuir.
University of Southern Queensland
• Dr Thong Huy Nguyen, Copula-based statistical modelling of synopticscale climate indices for quantifying and managing agricultural risks,
supervisors: Ravinesh Deo, Shahjahan Khan and Shahbaz Mushtaq. (Dr
Nguyen is also the winner of the USQ Award For Excellence In Doctoral
Research.)
• Dr Ramendra Prasad, Streamflow and soil moisture forecasting with hybrid
data intelligent machine learning approaches, supervisors: Ravinesh Deo,
Yan Li and Tek Maraseni.
University of Sydney
• Dr Sara Li-yen Loo, Mathematical modelling of the evolution of human
behaviours and strategic choice, supervisor: Peter Kim.
• Dr Mark Jonathan Greenaway, Numerically stable approximate Bayesian
methods for generalized linear mixed models and linear model selection,
supervisor: John Ormerod.
• Dr Lucy Klinger, A mean field game analysis of sponsored search auctions,
supervisor: David Ivers.

Awards and other achievements
Australian National University
• Professor Alan Welsh won the 2019 Hannan Medal.
• Professor Alexander Isaev won an ARC Discovery Project (2019 round 1)
worth $415,000 for the project: Symmetries in CR-geometry.
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• Dr Yong Wei won an ARC Discovery Early Career Researcher Award (2019
round 1) worth $336,174 for the project: Geometric flow of hypersurfaces
and related problems.
Queensland University of Technology
• A/Prof Tim Moroney has received a citation for outstanding contributions
to student learning at the Australian Awards for University Teaching.
• Prof Mat Simpson is now Deputy Director of AMSI.
University of Southern Queensland
• Dr Ravinesh Deo, from School of Agricultural, Computational and Environmental Science, was awarded Advance Queensland Smithsonian Fellowship Grant ($16,250). This program funds Queensland’s research sectors
to complete projects at Smithsonian. Dr Deo travelled to US Smithsonian
Tropical Research Institute (STRI) working on attributing land use change
influence on hydrological-ecosystem interactions with artificial intelligence
from November 2018 to January 2019 to collaborate with US Geological
Survey and the STRI scientists.
• New SOIL CRC grant worth $552,311: ‘Novel sensor technology to measure and map soil nutrients’ was awarded to USQ Team (Dr Craig Lobsey;
A/Prof John Bennett; Dr Ravinesh Deo, Yingcan Zhu and David West)
investigating new approaches to soil sensor technology development over
2019–2022.
University of Sydney
• Geordie Williamson has been awarded the Chris Heyde Medal for 2019 by
the Australian Academy of Science.
• Geordie Williamson has been appointed to a newly-established National
Science and Technology Advisory Council envisaged to be Australia’s peak
science advisory body.

Appointments, departures and promotions
Australian National University
New staff joining the MSI:
Ongoing/tenure track:
• Po Lam Yung; commencing 1 July 2019; harmonic analysis
• Xia Hua; commencing 21 June 2019; biomathematics, stochastic modelling,
diff eqns, Bayesian statistics
• Galina Levitina; commencing 1 January 2020; functional analysis, operator
algebras, noncommutative geometry
• James Tener; commenced 15 March 2019; algebra, mathematical physics,
conformal field theory
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MSI Fellows (four-year fixed term):
• Kenneth Duru; computational mathematics
• Martin Helmer; commencing 24 June 2019; computational algebraic geometry
• Qiang Guang; commencing 1 August 2019; geometric analysis and PDEs,
mean curvature flow
• Lindon Roberts; commencing 16 September 2019; applied and computational maths, nonlinear optimisation
• Noa Kraitzman; commencing 1 July 2019; applied maths, dynamical systems, non-linear PDEs and functional analysis, climate models
Departures:
• Professor Alan Welsh has left
La Trobe University
• Prof Birgit Loch, who was appointed in January 2017 as a Professor in
Mathematics Education in the Department of Mathematics and Statistics,
started in December 2018 a secondment for five years as Associate Pro
Vice-Chancellor Coursework in the College of Science, Health and Engineering.
• Dr Joel Miller (Senior Lecturer) joined the department in January 2019.
• Dr Nadiya Kosystsina and Dr Christopher Taylor have been appointed as
lecturers (fixed term).
• Professor Philip Broadbridge has retired.
Macquarie University
• Sophie Raynor has joined the Centre of Australian Category Theory at
Macquarie University on a two-year postdoctoral fellowship. She comes to
Macquarie after completing a PhD at the University of Aberdeen under
the supervision of Ran Levi (Aberdeen) and Katrhyn Hess (EPFL). Her
research interests are (higher) operads and applied category theory.
Swinburne University
• Prof Vo Anh started in the Department of Mathematics on 1 October 2018.
University of Canberra
• Sergey Sergeev is still working at University of Canberra as a sessional.
Western Sydney University
• Paul Hurley joined WSU as Professor of Data Science in December 2018.
Paul was previously a Research Data Scientist and Team Lead at IBM
Research (Zurich, Switzerland).
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New Books
La Trobe University
Seaton, K.A. (2018). Don’t Cheat Yourself: Scenarios to Clarify Collusion Confusion. La Trobe e-Bureau, Melbourne, Australia. ISBN: 978-0-6484681-0-3.
https://library.latrobe.edu.au/ebureau/ebook.html.
Swinburne University
Bozhko, A.A. and Suslov, S.A. (2018). Convection in Ferro-Nanofluids: Experiments and Theory (Physical Mechanisms, Flow Patterns, and Heat Transfer
40; Advances in Mechanics and Mathematics). Springer, Cham.
doi: 10.1007/978-3-319-94427-2

Conferences and Courses
Conferences and courses are listed in order of the first day.
For information about MATRIX programs,
see the report by Jan de Gier in this issue.
Workshop on Computer-Aided Proof
Dates: 5–7 June 2019
Venue: CARMA at the University of Newcastle
Web: https://carma.newcastle.edu.au/meetings/cap/
This workshop is aimed at introducing working mathematicians (i.e. non-specialists)
and graduate students to computer-proof assistants and other computer aids to
proving mathematical theorems. There is no registration fee, but please do register
via the registration link provided at the conference. Contributed talks welcome!
Dynamics and Number Theory 2019
Dates: 12–14 June 2019
Venue: University of Sydney
Web: http://www.maths.usyd.edu.au/DNT2019/
Registration is open at the website.
AMSI Optimise 2019
Dates: 17–21 June 2019
Venue: Hyatt Regency, Perth
Web: https://optimise.amsi.org.au
The third annual AMSI Optimise conference is hosted by Curtin University from
17 to 21 June 2019. Optimisation is an increasingly crucial field for industry to
drive growth and profitability. Now in its third year, AMSI Optimise moves to
Perth, bringing together industry leaders from the natural resources sector, academic experts and the nation’s current postgraduate talent. The event provides a
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platform to understand industry drivers and foster research collaborations, connecting business with Australia’s future workforce.
This annual networking and research-training event will comprise a three-day
industry-focused conference, followed by a two-day research workshop. The symposium features expert and end-user talks, international guest speakers, collaboration showcases, industry challenge sessions and tutorials. The themes of the 2019
conference are Mining, Oil & Gas, Agriculture & Water.
AMSI Optimise is aimed at:
• anyone using optimisation, with opportunities to learn more about the current state of the art and to connect with others who have similar interests
• industry practitioners interested in exploring the benefits of engagement
with optimisation research
• academics and postgraduate students wanting to better understand drivers
and needs in this area.
Students and Early Career Researchers: grants are available to assist with flight,
accommodation and/or carer costs: https://optimise.amsi.org.au/travel-grants/.
Call for abstracts: submit an abstract for the poster session on day 1 or the research
workshop on days 4 and 5. Submit: https://optimise.amsi.org.au/get-involved/.
Register: discounted registration for staff and students at AMSI member organisations. Register now: https://optimise.amsi.org.au/register/.
Applications of Nonlinear Diffusion Equations
Dates: 19–21 June 2019
Venue: La Trobe University, Melbourne City Campus, Level 20, 360 Collins St
Web: http://www2.math.kyushu-u.ac.jp/∼ande2019/
This workshop will focus on two aspects: first, the use of nonlinear equations in
modelling various physical problems, in particular in the areas of ground water
flow, math biology, and math physics; and second, the use of symmetry techniques
to find useful analytic solutions to these types of models.
A retirement dinner for Prof Philip Broadbridge will be held on the evening of
Thursday 20 June. Dinner registration is available under the ‘Events’ tab when
registering for the workshop. There is a ‘Retirement Dinner Only’ registration
category for those who would like to attend the dinner but not the workshop.
For enquiries, please contact Bronwyn Hajek or Dimetre Triadis
(ande2019@imi.kyushu-u.ac.jp).
Mini-course/workshop on the application of computational
mathematics to plasma physics
Date: 24–27 June 2019
Venue: The Australian National University
Web: https://maths.anu.edu.au/news-events/events/plasma-physics
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Geometric Analysis and Homogenous Geometry
Dates: 24–28 June 2019
Venue: University of Queensland
Web: https://sites.google.com/view/gahg19/home
The focus of the workshop will be on two related areas: curvature flows, and geometric differential equations on homogeneous spaces. Both of these areas are currently enjoying rapid development and finding numerous applications. The main
aim will be to bridge the gaps between these areas by providing a stimulating
environment for discussions, which will serve as a basis for further collaborations.
Registration for the workshop is now open, but will close on June 16.
Triangulated Categories in Geometry and Representation Theory
Dates: 24–28 June 2019
Venue: University of Sydney
Web: https://sites.google.com/site/ausreptheory/workshop-2019
In addition to research talks, the workshop will feature two 3-hour lecture series:
• Julia Pevtsova, ‘Supports and cosupports in triangulated categories’
• Greg Stevenson, ‘DG algebras and categories’.
Workshop on Mathematical Billiards
Dates: 24–27 June 2019
Venue: University of Sydney
Web: www.maths.usyd.edu.au/u/billiards/
The goal is to bring together mathematicians working in the area of mathematical
billiards to foster the exchange of ideas, encourage collaborations among diverse
groups within the community, and to attract junior mathematicians to the field.
More information about the workshop including the list of confirmed participants
and the registration link is available at the website.
Please do not hesitate to contact us at billiards@maths.usyd.edu.au if you have
any questions about the workshop.
Teaching and Learning (ICMSTTL 2019)
Dates: 28–30 June 2019
Venue: Central Queensland University, Sydney Campus
Web: http://www.msttl.org/index.html
ICMSTTL 2019 is co-organised by CQU, UNSW, UTS, and NTHU of Taiwan,
and jointly held with the 5th International Conference on Education, Learning
and Training (ICELT 2019) (http://www.icelt.org/).
We welcome T&L scholars in Mathematics, Science and Technology to join the
committee or as Keynote/Plenary speakers. Fully refereed papers will be published
in ACM conference proceedings indexed by EI Compendex and Scopus. There may
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be a chance to publish selected high-quality papers as a special issue in one of the
leading math/science education journals.
It is our intention to hold ICMSTTL annually in Australia or Australasia in the
future.
Women in Computational Topology — one-day workshop
Date: 1 July 2019
Venue: Australian National University, Hanna Neumann Building (145)
Webpage: https://maths.anu.edu.au/WinCompTop-oneday
Contact: admin.research.msi@anu.edu.au
The primary goal of the workshop is to facilitate the formation of new and lasting
research collaborations between junior and senior researchers working in the field
of computational topology. The talks will be presented in colloquium style and
will be followed by a poster session. All participants are encouraged to submit a
poster.
This event is open to all genders. Student participation is highly encouraged.
Invited speakers:
•
•
•
•

Carina Curto, The Pennsylvania State University
Kathryn Hess, EPFL
Claudia Landi, Universit degli Studi di Modena e Reggio Emilia
Vanessa Robins, Australian National University

Part of the Special Year 2019: Computational Mathematics https://maths.anu.edu.
au/news-events/event-series/special-year-2019-computational-mathematics.
Workshop for Women in Computational Topology 2
Dates: 1–5 July 2019
Venue: The Australian National University, Hanna Neumann Building (145)
Web: http://appliedtopology.org/save-the-date-for-wincomptop-2-1-5-july-2019/
Workshop for Women in Computational Topology (WinCompTop) 2 is designed
for women and gender-diverse people at all career stages in mathematics, statistics,
computer science and application areas of computational topology. The primary
goal of the workshop is to facilitate the formation of new and lasting research collaborations between junior and senior researchers working in the field of computational topology. The majority of the time at the workshop will be spent tackling
open problems in small working groups headed by established leaders in the field.
There will also be an open day (with no gender restrictions) containing colloquiumstyle talks and a poster session: see the preceding announcement.
Groupoids, Graphs and Algebras
Dates: 1–5 July 2019
Venue: School of Mathematics and Statistics, The University of Sydney
Registration link: https://docs.google.com/forms/d/e/1FAIpQLSefOJ ImtNaLPy
RzFdh7Tm 6mXTMimI3p9rgY1nKrb1Yy3mOA/viewform
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Speakers:
• Lisa Orloff Clark (Victoria Univ. Wellington, NZ)
• Enrique Pardo (Univ. Cádiz, Spain)
• Aidan Sims (Univ. Wollongong)
• Karen Strung (Radboud Univ., The Netherlands)
The 12th International Conference on Monte Carlo Methods
and Applications
Dates: 8–12 July 2019
Venue: University of New South Wales
Web: http://www.mcm2019.unsw.edu.au/
The biennial International Conference on Monte Carlo Methods and Applications
(MCM) (formerly IMACS Seminar on Monte Carlo Methods) is one of the most
prominent conference series devoted to research on the mathematical aspects of
stochastic simulation and Monte Carlo methods, including their effective application in different areas, such as finance and management, the simulation of inventory
processes, job scheduling, vehicle routing, queuing networks, systems reliability,
statistical learning and uncertainty quantification.
Australasian Association for Logic Conference
Dates: 13–14 July 2019
Venue: University of Wollongong
Web: http://news.eis.uow.edu.au/event/2019-australasian-association-for-logicmeeting/
Organizer: Martin Bunder.
iV2019: 23rd International Conference on Information Visualisation
Dates: 16–19 July 2019
Venue: Flinders University
Web: http://www.graphicslink.co.uk/IV2019/
Flags, Galleries and Reflection Groups
Dates: 5–9 August 2019
Venue: University of Sydney
Web: https://www.maths.usyd.edu.au/u/yusra/FGRConf/
Workshop on Monge-Ampere equations: in celebration of Professor John
Urbas’s 60th birthday
Dates: 19–23 August 2019
Venue: The Pavilion, Kendalls on the Beach Holiday Park, Kiama, NSW
Web: https://maths.anu.edu.au/news-events/events/workshop-monge-ampereequations-celebration-professor-john-urbas’s-60th-birthday
The aim of this workshop is to bring together international leading mathematicians
and provide participants an opportunity to exchange ideas and foster/enhance
collaborations. It will focus on new advances and strengthen connections between
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Monge-Ampere equations and their applications, in particular in optimal transportation.
For further details, please contactAdmin.research.msi@anu.edu.au.
International Workshop on Stochastic Partial Differential Equations
Dates: 26–28 August 2019
Venue: University of Sydney (Camperdown Campus)
Web: https://www.eventbrite.com.au/e/workshop-on-stochastic-partialdifferential-equations-tickets-59029362412
Organizers are
• Ben Goldys (The University of Sydney)
• Daniel Hauer (The University of Sydney)
• Ngan Le (Monash University)
• Thanh Tran (UNSW)
Interested participants can contact Ben Goldys (beniamin.goldys@sydney.edu.au).
We are looking forward to meeting you, enjoying the talks, and discussing maths
with you.
Challenges in High Performance Computing
Dates: 2–6 September 2019
Venue: Australian National University, Hanna Neumann Building (145)
Web: https://maths.anu.edu.au/news-events/events/challenges-high-performancecomputing
Contact: admin.research.msi@anu.edu.au
The focus of this interdisciplinary workshop is on bringing together techniques that
are at the forefront of mathematics and computer science for solving large scale
problems motivated by applications on high performance computers. The main
aim is to foster cooperation and communication between the fields of Algorithms,
Resilience, Middleware, Software and Applications.
Student participation is highly encouraged.
Invited speakers:
• Algorithms: David Keyes, King Abdullah University of Science and Technology
• Resilience: Ulrich Ruede, Friedrich-Alexander-University of ErlangenNuremberg
• Software: Lois Curfman McInnes, Argonne National Laboratory
• Applications: Raquel Salmeron, Airservices Australia
• Middleware: George Boscila, University of Tennessee
Part of the Special Year 2019: Computational Mathematics https://maths.anu.edu.
au/news-events/event-series/special-year-2019-computational-mathematics.
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Dynamical Systems Applications to Physiology
Dates: 6–8 September 2019
Venue: Deakin University
Web: https://www.matrix-inst.org.au/events/mathematics-of-physiologicalrhythms/
The aim of the research program is to unite and combine current trends in dynamical systems and time series analysis for solving problems in physiology which are
governed by repeating processes. Examples are circadian rhythms, cardio-dynamics,
sleep processes, glucose-insulin regulation and many others. The importance of
the circadian clock to human health was recognised by the 2017 Nobel prize in
medicine. The invited participants are experts in mathematics, physics and computer sciences working in applications of dynamical systems and time series in
physiology, biology and medicine. The program will explore the state-of the-art
mathematics underlying periodic and periodic-like processes in human physiology.
Challenges in HPC
Dates: 9–13 September 2019
Venue: The Australian National University
Scientific computing is often termed as the ‘third way to do science’, alongside
theory and experiments. The focus of the workshop is to investigate the current
challenges of solving large scale problems on high performance computers. The
workshop is part of the Special Year on Computational Mathematics to be celebrated in 2019 by the Australian National University’s Mathematical Sciences
Institute.
Number Theory Down Under 7
Dates: 30 September to 3 October 2019
Venue: University of New South Wales
Web: https://web.maths.unsw.edu.au/∼igorshparlinski/NTDU-7/NTDU-7.html
12th Southern Hemisphere Delta Conference
Dates: Sunday 24 November to Friday 29 November 2019
Venue: Esplanade Hotel, Fremantle, Western Australia
Web: swandelta.org
This conference, on the teaching and learning of undergraduate mathematics and
statistics, has the theme ‘Reflections of Change’. It will incorporate a Special
Teachers Day on Thursday 28 November, which allows for teachers and university
educators to collaborate and share issues.
Please note the following important deadlines.
• 21 August 2019: Final date for submission of full papers for the Conference
Proceedings.
• 28 August 2019: Final date for submission of abstract-only presentations.
• 28 August 2019: Final date for submission of abstracts for posters.
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For further information about the conference and registration, see our website, or
email the committee: swandelta2019@gmail.com.
Sensitivity analysis and uncertainty quantification workshop
Dates: 25–30 November 2019
Venue: The Australian National University
Organiser: Professor Steve Roberts, MSI.
The 14th Engineering Mathematics and Applications Conference
Dates: 26–29 November 2019
Venue: UNSW Canberra at the Australian Defence Force Academy
Web: https://unsw.adfa.edu.au/conferences/EMAC-2019
The Engineering Mathematics and Applications Conference (EMAC) is the biennial meeting of the Engineering Mathematics Group (EMG), a special interest
group of the Australian and New Zealand Industrial and Applied Mathematics
(ANZIAM) division.
This meeting provides a forum for researchers interested in the development and
use of mathematical methods in engineering and applied mathematics. It aims to
foster interactions between mathematicians and engineers, from both academia
and industry.
Broad themes
Conference topics range broadly over:
•
•
•
•
•

Applied and industrial mathematics
Engineering mathematics
Computational mathematics
Mathematics education
Applied statistics & OR

A long-running feature of EMAC is the inclusion of special sessions on engineering/mathematics education focusing on the needs of both engineering and applied
mathematics undergraduates.
Important dates:
• Early-bird registration: 9 July to 22 October 2019
• Abstract submission closes: 5 November 2019.
Sixty-third annual meeting of the Australian Mathematical Society
Dates: Tuesday 3 to Friday 6 December 2019
Venue: Monash University
Contact: Professor I.M. Wanless (ian.wanless@monash.edu.au)
For enquiries, please contact the Director, Professor I.M. Wanless (email address
above).
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Fourth Workshop on Metric Bounds and Transversality
Dates: 8–10 December 2019
Venue: Swinburne University, Melbourne
Web: https://www.wombat.rmitopt.org/
This workshop focuses on current trends and new techniques in variational and
nonsmooth analysis and their diverse applications in applied mathematics. In past
events topics of the workshop have included error bounds, metric (sub) regularity,
Aubin property and calmness, transversality of collections of sets, subdifferential
characterisations, monotone operator theory, fixed-point methods and applications
of these techniques/properties to optimality conditions and the convergence of fundamental optimisation algorithms.
Keynote Speakers:
•
•
•
•

Prof Alexander Ioffe (Technion, Israel)
Prof Marco López-Cerdá (Univ. Alicante, Spain)
Dr Nir Sharon (Tel Aviv Univ., Israel)
Prof Michel Théra (Univ. Limoges, France)

Registration is now open at the website.
42nd Australasian Conference on Combinatorial Mathematics and
Combinatorial Computing
Dates: 9–13 December 2019
Venue: University of New South Wales, Sydney
Web: https://conferences.maths.unsw.edu.au/e/42accmcc
ACCMCC is the annual conference of the Combinatorial Mathematics Society of
Australasia. The conference covers all areas of combinatorics in mathematics and
computer science.
The CMSA Anne Penfold Street Student Prize will be awarded to the best student
talk at the conference.
For more information about 42ACCMCC or to be added to a mailing list for future
announcements, please contact the organisers at accmcc2019@unsw.edu.au.
Finite Geometry: A Workshop in Honour of Tim Penttila
Dates: 16–17 December 2019
Venue: The University of Adelaide
Web: https://penttilafest.wordpress.com/
Tim Penttila will soon be turning 60, so it seems fitting to celebrate and honour his
career with a two-day workshop devoted to finite geometry. The host of this event
is the University of Adelaide, where Tim obtained his Bachelor degree. There will
be invited talks from some of Tim’s collaborators, plus a selection of contributed
talks.
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64th Annual Meeting of the Australian Mathematical Society (AustMS
2020)
Dates: Tuesday 8 December 2020 to Friday 11 December 2020
Venue: University of New England, Armidale, NSW
Contact: Gerd Schmalz: schmalz@une.edu.au.

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.
Information in this section is complemented by Anthony Henderson’s report from
the Sydney Mathematical Research Institute.
Mr Ashray Aman; 10 May to 15 July 2019; machine learning and data science;
USN; Sally Cripps
Prof Antoine Ayache ; Lille University, France; 1–30 August 2019; LTU; Andriy
Olenko
Dr Jose Manuel Ayala-Hoffmann; 29 June 2017 to 30 June 2019; UOM; J. Hyam
Rubinstein
Prof Gwyn Bellamy; Glasgow University; 1 February to 1 June 2019; USN; Oded
Yacobi
Prof Barbara Brandolini; University of Naples; 15 July to 20 September 2019; nonlinear anisotropic equations and Pincare–Wirtinger inequalities; USN; Florica
Cirstea
Associate Professor Lei Chang; Sichuan University; 20–30 June 2019; ANU; Matthew Hole
A/Prof. Jian Chen; Foshan University, China; applied and computational mathematics; 1 March 2019 to 1 March 2020; QUT; Fawang Liu
Robin Cockett; University of Calgary; 10 February to 6 May 2019; category theory and its applications in computer science and geometry; MQU; Richard
Garner
Prof Daryl Cooper; University of Santa Barbara USA; 1 September to 15 December 2019; USN; Stephan Tillmann
Ms Giulia Dal Verme; University of Milan; 17 October 2018 to 20 June 2019;
boundary quotients of semigroup C ∗ -algebras; USN; Nathan Brownlowe
Prof Vladimir Dragovic; Dallas University; 26 May to 26 June 2019; billiards, Painleve equations and optimisation; USN; Anthony Henderson
Dr Qibin Duan; The Kirby Institute, UNSW; Biostatistics; 22 April to 22 July
2019; QUT; You-gan Wang
Prof Galina Filipuk; Warsaw University; 1 April to 1 July 2019; USN; Nalini Joshi
Prof Wilhelm Passarella Freire; The Federal University of Juiz de Fora, Brazil; 1
August 2018 to 31 July 2019; optimization; USA; Regina Burachik
Mr Saibo Gang; Université Paris Sud; 17 June to 2 August 2019; ANU; Matthew
Hole
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Dr Sira Gratz; University of Glasgow; 30 June to 5 July 2019; ANU; Amnon Neeman
Dr John Griesmer; 26 May 19 to 16 June 19; inverse theorems in additive combinatronics; USN; Alexander Fish
Dr Paul Griffiths; University of Coventry; 20 May to 3 June 2019; USN; Sharon
Stephen
Dr Bernhard Haak; Université Bordeaux 1; 21 January to June 2019; ANU; Pierre
Portal
Prof Alexandru Hening; Tufts University Boston; 15 June to 1 October 2019; stochastic harvesting in population dynamics; USN; Anthony Henderson
Prof Yehui Huang; North China Electric Power University; 1 September 2018 to
31 August 2019; ANU; Bryan Wang
Nora Jansen; Goethe-Universitä t Frankfurt; 17 January to 30 June 2019; social
network analysis; UAD; Lewis Mitchell
Dr Frank Jenko (MSRVP); Max Planck Institute for Plasma Physics; 17–28 June
2019; ANU; Matthew Hole
Prof Naihuan Jing; 5 April to 5 May 2019; project quantum vertex algebras; USN;
Alexander Molev
Mr Mair Khan; Quaid-I-Azam University Islamabad; 15 March to 14 August 2019;
numerical analysis, partial differential equations, computational fluid dynamics, shooting methods; USN; Sharon Stephen
Prof Henning Krause; Universitat Bielefeld; 26 June to 27 July 2019; representation theory, homological algebra; USN; Anthony Henderson
Prof Guy Latouche; Universite Libre de Bruxelles; 16 March 2017 to 17 April
2027; UOM; Peter Taylor
Mr Steve Laubie; Ensta Paris Tech; 18 March to 16 August 2019; computer programming skills Python and C++, Matlab; USN; Peter Sehoon Kim
Dr Anthony Lee; University of Warwick, UK; statistical sciences; 29 June to 28
July 2019; QUT; Kerrie Mengersen and Chris Drovandi
Mr Julien Lenhardt; Ensta Paris Tech; 18 March to 18 August 2019; grand challenges in nanoscience and nanotechnologies; USN; Lamiae Aziz
Prof Matthias Lesch; Bonn University; 1 May to 31 July 2019; index pairings in
KO-theory and topological phases of matter; USN; Anthony Henderson
Mr Minhua Liu; Chinese Academy of Sciences; 1 September 2018 to 31 August
2019; geometric representation theory; USN; Geordie Williamson
Dr Benjian Lyu; Beijing Normal University; 1 November 2018 to 31 October 2019;
UOM; Sanming Zhou
A/Prof Joseph Maher; CUNY; 8 July to 25 August 2019; geometric topology and
trisections of 4-manifolds; USN; Anthony Henderson
Mr Tyagi Mani; Dept Civil Engineering Delhi; 6 May to 19 July 2019; machine
learning and data science applications; USN; Sally Cripps
Ms Sayantika Mondal (FRT scholar); 28 May to 31 March 2020; ANU; Joan Licata
Dr Sudi Mungkasi; Sanata Dharma University, Yogyakarta, Indonesia; 14 June to
6 July 2019; ANU; Steve Roberts
Dr Vidit Nanda; Oxford Univerisity; 18 September 2018 to 30 June 2021; applied
algebraic topology; USN; Jacqui Ramagge
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Prof Frank Nijhoff; University of Leeds; 16 May to 15 July 2019; exact solutions
of integrable partial difference equations; USN; Anthony Henderson
Dr Syarifah Zyurina Nordin; 1 July to 20 December 2019; task scheduling in parallel processors; USN; Anthony Henderson
Prof Jan Obloj; 12 August to 20 December 2019; quantification of the value of
information in the robust approach to pricing and hedging problems; USN;
Anna Aksamit
Dr Danielle O’Donnol; Marymount University; 24 May to 4 June 2019; ANU; Joan
Licata
Prof Adam Parusinski; Universite de Nice; 1 July to 31 August 2019; equisingularity and applications; USN; Anthony Henderson
Prof Franz Pedit; University of Massachusetts Amherst; 1 June to 2 August 2019;
algebro-geometric aspects of integrable surface theory; USN; Anthony Henderson
Dr Marcin Preisner; University of Wroclaw; 1 February to 20 of July 2019; Hardy
spaces and spectral multipliers; MQU; Adam Sikora
Mr Nimit Rana; University of York UK; 15 July to 30 August 2019; stochastical
partial differential equations; USN; Ben Goldys
A/Prof Beren Sanders; University of California, Santa Cruz; 30 June to 5 July
2019; ANU; Amnon Neeman
Dr Diego Santiago Pazo Bueno; University of Cantabria; 13 July to 31 August
2019; collective mode reductions for firing-rate models and macroscopic chaos;
USN; Anthony Henderson
Mr Naoki Sato; University of Tokyo; 4–27 June 2019; ANU; Matthew Hole
Dr Ignat Soroko; 27 May to 28 June 2019; large scale geometry of Coxeter groups;
USN; Anne Thomas
Ms Juhua Shi; Nanjing University of Science and Technology; 18 September 2018
to 17 September 2019; ANU; Xu-Jia Wang
Dr Siti Ainor Mohd Yatim; Universiti Sains Malaysia; 7 February 2019 to 6 February 2020; numerical simulation and numerical analysis of ordinary and partial
differential equations; USN; Peter Sehoon Kim
Prof Alexey Slunyaev; 1 July to 31 August 2019; mathematical methods of soliton
description in water with uneven bottom; USN; Anthony Henderson
Dr Greg Stevenson; University of Glasgow; 30 June to 5 July 2019; ANU; Amnon
Neeman
Dr Claude Viallet; 21 July to 24 August 2019; discrete integrable systems and
algebraic entropy; USN; Anthony Henderson
Dr Xianfeng Wang; Nankai University; 1 September 2018 to 31 August 2019; ANU;
Ben Andrews
Dr Xun Xie; Beijing Institute of Technology; 6 September 2018 to 31 August 2019;
Kazhdan–Lusztig combinatorics; USN; Geordie Williamson
Dr Jingkui Zhang; Qingdao University of Technology; 30 March 2019 to 29 March
2020; ANU; Matthew Hole

Election of officers and ordinary members of Council
Officers of Council
Nominations are invited for the following two Officers for the session commencing
after the Annual General Meeting to be held in December 2019: one Vice-President
and one President-Elect.
Note: According to Paragraph 34 (i) of the AustMS Constitution, after the AGM
in December 2019, Professor J. Ramagge will continue in office as the President,
and Professor K.A. Smith-Miles steps down as Immediate-Past-President, and is
not eligible for immediate re-election as a Vice-President.
According to Paragraph 34 (ii), Professor M. Hegland steps down as Elected VicePresident, and is not eligible for immediate re-election to that office.
According to Paragraph 34 (iii), the positions of Secretary and Treasurer will be
appointed by Council at its December 2019 meeting.
The present Officers of the Society are:
President:
Immediate-past-President:
Vice-President:
Secretary:
Treasurer:
Vice-President (Chair of ANZIAM):
Vice-President (Chair of ANZAMP):

J. Ramagge
K.A. Smith-Miles
M. Hegland
P.J. Stacey
A. Howe
M. McGuinness
J. Kress

Ordinary Members of Council
Nominations are invited for three positions as Ordinary Members of Council, who
shall be elected for a term of three consecutive sessions. Note that according to
Paragraph 34(iv) of the Constitution, A.P. Bassom, J.E. Licata and A.C.M. Thomas
are not eligible for re-election at this time as Ordinary Members. According to
paragraph 35 of the Constitution, representatives from Tasmania and the ACT
will be required, to ensure that the Officers and elected members of Council include residents from all the States and the ACT.
The present elected Ordinary Members of Council are:
1. Members whose term of office expires after the AGM in 2019:
A.P. Bassom
J.E. Licata
A.C.M. Thomas
2. Members whose term of office expires after the AGM in 2020:
D. Ridout
D. Stevenson
N. Thamwattana
3. Members whose term of office expires after the AGM in 2021:
G. Pineda-Villavicencio M.A. Small
C. González-Tokman
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To comply with Paragraphs 61 and 64 of the Constitution, all nominations should
be signed by two members of the Society and by the nominee who shall also be a
Member of the Society.
Nominations should reach the Secretary no later than Friday 26 July 2019.
Alternatively, members are encouraged to send informal suggestions to the
Nominations and Publications Committee, by emailing the Secretary at
Secretary@austms.org.au.
For the information of members, the following persons are currently ex-officio
members of Council for the Session 2018–2019.
Vice President (Annual Conferences):
Vice President (Learning and Teaching):
Representative of ANZIAM:
Representative of ANZAMP:
Public Officer of AustMS and AMPAI:
Chair, Equity, Diversity and Inclusion Committee:
AustMS member elected to Steering Committee:

V. Ejov
D.M. Donovan
A. Albrecht
P. Hekmati
P.J. Cossey
N. Joshi
P.J. Forrester

Editors: S.A. Morris/D.T. Yost (Gazette)
J.H. Loxton (Bulletin)
R.R. Moore (Electronic Site)
G.A. Willis (Journal of AustMS)
J. Ramagge (Lecture Series)
A.P. Bassom /G. Hocking (ANZIAM Journal)
A.J. Roberts (ANZIAM Journal Supplement)
The Constitution is available from the Society’s web pages, at
http://www.austms.org.au/AMSInfo/Const/amsconst.html.

Nominations to Council Subcommittees, Society Offices and
Editorships
The Nominations and Publications Committee makes recommendations to Council on membership of Council subcommittees, Officers appointed by Council and
Editors of the Society’s publications. In carrying out its responsibilities, the Committee seeks to foster diversity of representation.
On behalf of the committee, I now call for expressions of interest from members
willing to serve in any positions that may become open next year or in future
years. Of particular importance is the positions of Treasurer from which Algy
Howe intends to step down later this year.
The subcommittees of Council for which nominations are sought from Society
members from time to time are the AustMS Medal Committee, the George Szekeres Medal Committee, the Gavin Brown Prize Committee, the Mahler Lecturer
Committee, the Fellowship Committee, the Accreditation Committee, the Student
Conference Support Committee, the Standing Committee on Mathematics Education, the Accreditation Committee, the Membership and Marketing Committee
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and the Equity, Diversity and Inclusion Committee. In addition, Early Career
Representatives, who organise Early Career Workshops, are nominated by the
committee.
Some of the positions require particular expertise or experience and it will therefore
assist the committee if those willing to serve briefly indicate the subcommittees or
positions for which they consider themselves best suited and their relevant experience.

The 2019 ANZIAM Medal: call for nominations
Nominations are now sought for the ANZIAM Medal, which is the premier award
of ANZIAM, a Division of the Australian Mathematical Society.
Closing date: 1 November 2019.
Nominations for the Award can be made by any member of ANZIAM other than
the nominee. A nomination should consist of a brief CV of the nominee together
with the nominee’s list of publications and a one-page resume of the significance of
the nominee’s work. Nominations should be forwarded in confidence, electronically
in pdf format, to the Chair of the Selection Panel, Professor Phil Howlett, email:
phil.howlett@unisa.edu.au.
Further details of the application process and the award criteria are on the ANZIAM
website: www.anziam.org.au/The+ANZIAM+medal.

The 2019 E.O. Tuck Medal: call for nominations
Nominations are now sought for the E.O. Tuck Medal, an award given in honour of
the late Ernest Oliver Tuck, by ANZIAM, a division of the Australian Mathematical Society. The mid-career award is for outstanding research and distinguished
service to the field of Applied Mathematics.
Closing date: 1 November 2019.
Nominations for the Award can be made by any member of ANZIAM other than
the nominee or members of the Selection committee. A nomination should consist
of a brief CV of the nominee together with the nominee’s list of publications, a one
page resume of the significance of the nominee’s research and a one page resume
of the nominee’s service contribution. Nominations should be forwarded in confidence, electronically in pdf format, to the Chair of the Selection Panel, Professor
Troy Farrell, email: t.farrell@qut.edu.au.
Further details of the application process and the award criteria are on the ANZIAM
website: www.anziam.org.au/The+EO+Tuck+Medal.

The 2019 J.H. Michell Medal: call for nominations
Nominations are now sought for the J.H. Michell Medal, an award given in honour
of John Henry Michell, by ANZIAM, a division of the Australian Mathematical
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Society. The award is for outstanding new researchers in Applied and/or Industrial
Mathematics.
Closing date: 1 November 2019.
Nominations for the Award can be made by any member of ANZIAM other than
the nominee or members of the Selection committee. A nomination should consist
of a brief CV of the nominee together with the nominee’s list of publications and
no more than a one page resume of the significance of the nominee’s work. Nominations should be forwarded in confidence, electronically in pdf format, to the Chair
of the Selection Panel, Professor Nigel Bean, email: nigel.bean@adelaide.edu.au.
Further details of the application process and the award criteria are on the ANZIAM
website: www.anziam.org.au/The+JH+Michell+Medal.
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