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Sid and I welcome you to the first edition of the Gazette for 2022.
Let us begin by congratulating Florian Breuer, his team at the University of
Newcastle, and the Program Committee, for their organisation of the Society’s 65th
Annual Meeting, held last December. This is a difficult task at the best of times,
more so after being forced mostly online again. With around 400 participants, a
solid list of plenary speakers, and very few technical glitches this was a highly
successful conference. It is important that we maintain our conferences, and hope
that they return to campus more often, with opportunities for serendipitous
interactions.
The Society’s major awards, honouring a variety of members’ achievements, were
announced at the opening session of the conference. These are detailed here in a
separate article, with the winners’ citations. The nomination process for this year’s
awards is explained in the AustMS article from Deborah Jackson. We also have
an article reporting the award of the ANZIAM Medal to Phil Broadbridge, at the
online ANZIAM meeting held in February.
Another important collection of awards are the annual ARC Discovery Grants.
After an inexplicable delay, the successful 2022 grants were finally announced on
December 24 last year. It turned out soon afterwards that six grants recommended
by the ARC (none in mathematics) had been cancelled on a ministerial whim.
For considered reactions to this unsatisfactory state of affairs, see the Letter from
Andrew Francis and Aidan Sims and the Presidential Column from Ole Warnaar.
We give details in the News section of the successful awards in mathematics (and
belatedly 5 DECRA awards in Mathematics).
The regular article from AMSI details online courses for third year, honours and
masters students, available through the ACE network, as well as the annual Winter
School.
Other upcoming conferences are listed in the News, which also covers recent PhD
completions, staff changes, new books by members, and the passing of Bruce
Craven.
We include a report on the most recent Simon Marais Mathematics Competition
for university students. It is noteworthy that the competition has recently been
expanded, with the traditional Asia-Pacific time-zones now constituting the “East
Division”, and universities in the time-zones spanning Europe and Africa now
taking part for the first time in the new “West Division”.
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Another Classroom Note from Neville Demestre argues that problem solving
should be an integral feature of service courses.
You can attempt your own problem solving by tackling this edition’s Puzzle Corner
from Peter Higgins.
David Yost, Centre for Informatics and Applied Optimisation, Federation University Australia,
Ballarat, VIC 3353. Email: d.yost@federation.edu.au
David Yost has lived in eight countries and ten cities. This has
included working full-time at La Trobe University, the Australian National
University, the Free University of Berlin, the University of Extremadura
and King Saud University, as well as being a long-term visitor and sessional
lecturer at several other institutions. He has been the recipient of a Queen
Elizabeth II Fellowship, a Humboldt Fellowship and the Lester R Ford
Award. He returned to Australia in 2003, to take a position in Ballarat,
where he remains today. He served as Deputy Head of School for three years,
Acting Director of the Centre for Informatics and Applied Optimization for
two years, and was Director of the AustMS Annual Meeting in 2012. His
random walk through mathematics has taken him from C*-algebras and
approximation theory through Banach spaces to combinatorial geometry,
optimisation and polytopes.

Ole Warnaar*
The night before writing this column, my wife and I went to see the movie Quo
Vadis, Aida?. The film is based on the 1995 massacre of 8372 Muslim men and
boys in the UN designated ‘safe zone’ around the Bosnian town of Srebrenica.
Watching this movie, in which UN translator Aida Selmanagić, employed by the
highly ineffectual Dutch UN Battalion tasked with protecting civilians in the safe
zone, desperately tries to save her husband and two sons, was probably the most
gut-wrenching movie-experience we have ever sat through. The film does not just
depict, in a brilliant but devastating manner, the very personal human suffering
caused by intolerance and war, but is also a sharp critique of the indifference and
impotence of international institutions, including the UN. It is hard not to draw
parallels with what is currently unfolding in Ukraine, where once again millions
of civilians have become victims of a war the world has been unable to stop or
prevent. Our primary concern should be the plight of the people in Ukraine; people
losing their homes, their livelihoods or worse, their lives or those of their lovedones. The Russian invasion of Ukraine, however, has also had and will continue
to have significant impact on the scientific community, including the mathematics
community. It is ultimately up to each and every one of us to decide how to best
respond to what is happening in Ukraine. I would however like to call on all of our
members not to ostracise some of our colleagues, simply because they are Russian
or may work at a Russian institution. I know from several of my own Russian
collaborators and friends how devastated and depressed they are by the recent
events, which they are as powerless to stop as we are. Rui Fausto, Editor in Chief
of Journal of Molecular Structure, published by Elsevier, released the statement
Our Russian colleagues, as all our colleagues from all around the world,
deserve our maximum respect. However, it was decided by the editors of
the journal to not consider manuscripts authored by scientists working
at Russian Institutions.

It is my personal view that such measures are are not constructive, but rather
divisive and highly arbitrary. Why stop at Russia? What about other regimes
that disrespect human life and human rights or freedom of expression? And who
would be the arbiter of such boycotts? Some of you may have seen the response by
Elsevier’s Laura Hassink, Managing Director of their STM journals, which includes
the following:
[W]e ask editors to follow usual practice on “Fair Play”: The editor
should evaluate manuscripts for their intellectual content without
regard to race, gender, sexual orientation, religious belief, ethnic origin,
citizenship, or political philosophy of the authors.

∗ Email:

President@austms.org.au
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There are plenty of practices Elsevier engages in that I disagree with, but in
this instance I fully agree with the sentiments expressed by Laura Hassink. As
mathematicians it is our duty to be the arbiters of what is and what is not ‘good
mathematics’, but there is no place to let personal views, of whatever kind cloud
that judgement.
Bringing the issue closer to ‘home’, after earlier calls by many mathematical
societies, including AustMS, the International Mathematics Union has recently
decided to strip Saint Petersburg of the right to host the 2022 International
Congress of Mathematicians. It is only the second time since the second world
war that the ICM has been affected by a crisis. In 1981 martial law was declared
in Poland in response to the Solidarność-led anti-Soviet movement, which resulted
in the 1982 Warsaw ICM being postponed by one year. Times and technology have
changed, and this time around the IMU has decided to proceed with a virtual ICM,
preceded by an in-person General Assembly in Helsinki. For the full statement
issued by the IMU, see https://www.mathunion.org/.
In my September 2021 column in the Gazette I wrote about the fall-out of
the Australian Research Council’s no-preprint rule. Unfortunately, the ARC is
plagued by numerous other problems, well beyond its failure to announce the 2022
Discovery Grant funding rules in a timely manner.
Late last year the government proposed a major overhaul of how the ARC
allocates research funding, seeking to give industry a greater say in funding
decisions as part of the government’s National Manufacturing Priorities agenda,
see https://www.arc.gov.au/letter-expectations-minister-arc. In response to this
(then) ARC CEO, Professor Sue Thomas, resigned and the government appointed
Judith Zielke in the interim role of acting CEO.
You will all be aware of the recent Ministerial interference in the 2021 Discovery
Grants Scheme, with the acting Minister for Education, Stuart Robert, using
his veto powers afforded to him by the ‘National Interest Test’ clause in the
Australian Research Council Act 2001. The private member’s bill “Australian
Research Council Amendment (Ensuring Research Independence) Bill 2018” was
recently tabled in the Senate by Senator Mehreen Faruqi. The bill has attracted
80 submissions, including from the Australian Academy of Science, AustMS and
the Statistical Society of Australia (SSA). Of particular concern is the ARC’s own
submission, which I strongly encourage you all to read. Its final conclusion is
The ARC is not aware of any legislation that requires a decision-maker
(in this case the relevant Minister) to make an administrative decision
in accordance with the views or recommendations of a third party. The
ARC Act 2001 allows for Ministerial discretion in decision-making to
ensure grant applications demonstrate value for Government funding.

There was not a single mention of the open letter https://www.aidansims.com/
OpenLetter.html to the Minister by the ARC’s own College of Experts in response
to the Ministerial interference. If the current leadership of the ARC is of the view
that the Minister is well-credentialed to judge if ARC discovery grants are value for
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money, it is difficult to have much confidence in the independence and judgement
of that leadership.
To finish off, I leave you with the rather bizarre conclusion of the submission made
by the Institute for Public Affairs (IPA), signed off by dismissed JCU Professor
Peter Ridd
[T]his is a question of whether public funds should be allocated entirely
by an unelected, unrepresentative academic “elite” or whether there
should be some involvement by the representative of the people who
ultimately pay for the research. The latter is obviously important and
this amendment must be rejected.

Unrepresentative of what, one could ask? The disdain shown for “elitist” expertise
underlines the importance of a research funding system that is free of political or
ideological interference.

Ole Warnaar is Chair and Professor of Pure Mathematics at the
University of Queensland. His research interests include algebraic
combinatorics, number theory and the theory of special functions.
He currently serves on the MATRIX advisory board, AMSI scientific
board and is the chair of the organising committee of the Simon Marais
Mathematics Competition. Ole is a Fellow of the Australian Academy
of Sciences, Fellow of the Australian Mathematical Society, and joint
recipient of the 2020 George Szekeres Medal. In his spare time he
coaches judo and enjoys rock climbing, running, hiking, reading and
art house movies.

Why we resigned from the ARC College of Experts
after minister vetoed research grants
The ministerial veto compromises academic freedom, but also betrays ignorance
of the complexity of assessing cutting-edge research
⋄

⋄

⋄

⋄

⋄

⋄

On Christmas Eve 2021, the pub-test folly struck again (see https://www.theage.
com.au/national/under-cover-of-christmas-education-minister-stuart-robert-over).
The two of us found ourselves, angry and heartsore, resigning from the Australian
Research Council’s (ARC) highly respected College of Experts in protest at the
minister’s rejection of grant funding recommendations.
This was not a comment on the college, a laudable body of experienced research
leaders committed to supporting the best and most worthwhile research. Nor on the
ARC, whose dedicated, knowledgeable staff operate on a shoestring to maximise
how much of the organisation’s limited funding is spent on research.
We were prompted by the acting minister for education and youth disregarding
the expertise of Australia’s best by blocking six grants they had recommended for
funding. The explanation? Unsupported statements about “value for taxpayers’
money”, and “the national interest”. That is, a pub test: if the imagined average
punter can’t immediately spot its value from a potted summary, then it’s not in
the national interest.
You can’t pick good-value research with a pub test.
Deciding what research to support is hard. As argued previously (see https://
theconversation.com/arc-grants-if-australia-wants-to-tackle-the-biggest-issues-poli
ticians-need-to-stop-meddling-with-basic-research-174607) it is difficult, maybe
impossible, to predict what lines of inquiry will bear the best fruit — or even
what fruit to grow. As is generally attributed to Oren Harari, “The electric
light did not come from the continuous improvement of candles.” It is only
obvious in hindsight that understanding electricity represented “value for money”.
Likewise, as Ofer Gal explains (see https://campusmorningmail.com.au/news/
arc-censorship-and-the-price-of-forced-ignorance/), the national interest in understanding history and culture may only become visible after the fact, through the
tragic consequences of ignorance.
In an ideal world, we could just do all the research. But research costs money: for
equipment, lab space, consumables, travel to collaborate with experts elsewhere,
and capacity, typically in the form of postdoctoral researchers. The investment re-
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pays itself many times over (see https://www.csiro.au/en/work-with-us/services/
consultancy-strategic-advice-services/CSIRO-futures/Futures-reports/Innovation
-Business-Growth/Quantifying-Australias-returns-to-innovation) in future economic activity, but we must live within our means. So we must choose.
And there is much to choose from. How do we fight COVID-19? Research. How can
we achieve a carbon-free future? Research. What lifestyle choices maximise health
in old age? What factors led to the emergence of the modern state of China?
Research, and more research.
Sometimes only experts can understand even the questions. How can we construct
symmetric informationally complete positive operator valued measures in arbitrary
dimensions? It sounds abstruse, but this research could enable reliable error
correction in quantum computing (see https://arxiv.org/pdf/2002.03233.pdf).
Of course, government should be involved in setting strategic research funding
directions. It should determine funding parameters and areas of immediate priority,
and clear rules, procedures and criteria. For example, the research should be:
• original — don’t re-invent the wheel
• significant — not just minor tweaks to existing understandings
• feasible — anyone can make grandiose claims, but funding requires a
reasonable expectation of results
• of benefit — a positive impact on the field or society.
These criteria have been at the core of ARC funding decisions for decades.
But assessing these criteria is wickedly difficult. In particular, assessing value for
money requires expertise: the expected benefit of research can be deep and very
real, without being superficially visible. The ARC’s College of Experts provides,
and facilitates, this expertise.
At least two college members assess each proposal, running to 50–100 pages, in
detail. They read every word.
College members also select four subject experts to assess each proposal. The
members then meet over multiple days to discuss the applications in detail and
make funding recommendations.
By and large this arduous process, though imperfect, works. It taps both the
expertise of college members — in assessing grants and in selecting detailed assessors — and of those assessors. The resulting funding recommendations represent
the collective best judgment of world-leading minds and experience that Australia
has proudly cultivated over generations (see https://dataportal.arc.gov.au/ERA/
NationalReport/2018/).
The minister spurned this in favour of a pub test. It’s already been argued strongly
(see
https://theconversation.com/disappointment-and-disbelief-after-morrisongovernment-vetoes-research-into-student-climate-activism-174699) that ministerial
veto compromises academic freedom. But it also betrays ignorance of the
complexity of assessing cutting-edge research and shows contempt for the expertise,
time and diligent effort embodied in the college’s recommendations.
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Further, it compromises our capacity to assess in future. Will international leaders
in their fields continue to give their time to assess applications knowing their
recommendations may later be overturned on a ministerial whim?
The damage to our international reputation is apparent. The minister’s decision
has been condemned by international voices (see https://www.afr.com/policy/
health-and-education/robert-s-research-veto-attracts-international-condemnation20220107-p59mjd) and numerous Australian bodies: the Australian Mathematical
Society (see https://austms.org.au/open-letter-to-the-minister/), members of the
ARC College of Experts (see https://www.aidansims.com/OpenLetter.html), Australian Laureate Fellows (see https://www.cse.unsw.edu.au/%7Etw/ARC/index.
html), the Australian Academy of Arts and Humanities (see https://humanities.
org.au/news/statement-from-the-aah-president-arc-funding-changes/), and more.
Of course researchers must communicate the goals and value of publicly funded
research to the public who fund it. The ARC has long published such benefit
statements. But these statements, divorced from the nuance and detail in the
applications, and from the expertise needed to understand their implications,
cannot be the test for funding.
Such meddling is unheard of in comparable democracies (like Canada, New
Zealand, the UK, the US). Per Britain’s Haldane Principle, once funding parameters, rules and assessment processes are set, the complex and wickedly hard
decision as to which research represents the best mixture of originality, significance,
feasibility and, yes, benefit should be left where it belongs: in the hands of experts.
As mathematicians, we are not experts in the areas of the vetoed grants — we are
the mythical “pub-goers”. So we trust the expertise of those who assessed them.
We resigned from the College of Experts because we could not be complicit in a
process that does otherwise.
Andrew Francis, Professor of Mathematics, Western Sydney University
Aidan Sims, Professor of Pure Mathematics, University of Wollongong
This article is republished from The Conversation (see https://theconversation.com/
why-we-resigned-from-the-arc-college-of-experts-after-minister-vetoed-research-grants175925) under a Creative Commons license.

Peter M. Higgins*

Welcome to Puzzle Corner 71 of the Gazette of the Australian Mathematical
Society. In this first section I shall introduce Unavoidable Sets of Words. After
that I shall give a solution to Puzzle Corner 70, the Josephus Problem.
I would be happy to receive your solution to Puzzle Corner 71 not later than
April 14, 2022. The email address for solutions is austmspuzzles@gmail.com. Any
particularly interesting solutions received before the deadline will be mentioned in
the next Puzzle Corner or, if size warrants, included in the section “Addendum to
Puzzle Corner” which is edited by Alex Bishop and me.
⋄

⋄

⋄

⋄

⋄

⋄

Unavoidable sets of words
An unavoidable set of words X over a k-letter alphabet A = Ak = {a1 , a2 , · · · , ak }
(k ≥ 2) is a set of words (or strings) X using those letters that has the property
that any sufficiently long word over A has some member of X as a sub-word, by
which we mean a factor. For example, over the two-letter alphabet A = {a, b} the
set X = {a2 , b2 , ab} is unavoidable as you cannot write down a word of length
greater than 2 without it including one of the strings aa, bb, or ab. Another type
of example is X = Am , the set of all words over A of length m, as clearly any word
of length m or more cannot avoid Am .
Problem 1. Show that X = {aa, bb, ab} is a minimal unavoidable set in that all
of its proper subsets are avoidable.
Now we consider how long we can make all of the words in an unavoidable set of
size n.
Problem 2. Prove that any unavoidable set X of size n contains a word of length
less than n.
Let us denote by Mn the maximum possible length of the shortest word taken over
all unavoidable sets of size no more than n. Our final problem is a bit tougher.
Problem 3. Prove that
⌊logk n⌋ ≤ Mn ≤ ⌈logk n + logk (logk n)⌉.

∗ Email:
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Solution to Puzzle Corner 70 “General Josephus Problem”
Problem 2 (and 1). As a first step, we observe that if n = 2k then it is Number
1 who is the survivor. This is clear for k = 0, 1 so take k ≥ 2. Then, in the
first round, all the even numbered are killed, including Number 2k . The process
then has returned to 1, with 2k − 2k−1 = 2k−1 men still standing, whence our
observation follows by induction on k.
Now consider the general case where n = 2k +l, where 1 ≤ l ≤ 2k −1. The numbers
2, 4, · · · , 2l are then eliminated, as we note that 2l = l+l ≤ 2k +l−1 ≤ n−1. There
then remains 2k + l − l = 2k men and the next man to act is 2l + 1. Our problem
has now been reduced to the case where n is a power of 2, and so it follows from
the previous paragraph that the next numbered soldier, which is Number 2l + 1,
will be the last man standing.
In particular, for the original Josephus problem we have 41 = 25 + 9 so that l = 9
and 2l + 1 = 19. Therefore Josephus survived by taking position number 19 in the
death circle.
Problem 3. If n = 2k + l as above, in binary n is a string of length k + 1 and has
the form 1l2 , where l2 is the binary representation of l. Then in base 2 we have
l2 0 = 2l and l2 1 = 2l + 1 = m. It follows that to pass from n to m (in binary) we
take the initial 1 of the binary string for n and transfer it to front of the string to
get m (ignoring any initial string of zeros that results in the representation of m).
For the Josephus problem we have
n = 41 = 32 + 8 + 1 = 1010012 → 010011 → 100112 = 16 + 2 + 1 = 19 = m.

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.

Problem Solving for Service Courses
Neville Demestre*

Most mathematical service courses are restricted to calculus, differential equations,
matrices and statistics. However an introduction to problem solving should also
be considered as an essential part of mathematical training. Here is an example
that could be used to illustrate some possible ideas.
Consider 10 objects placed in a triangular pattern with 4 rows containing
respectively 1, 2, 3, 4 objects. Find the minimum number of objects that need to be
moved to turn the triangular pattern upside down. A basic trial-and-error approach
soon yields that the required number is 3. (Move 2 from the outside of the fourth
row to the similar positions in the second row, and the first row to the fifth.)
Now ask the students to solve the problem for a triangular pattern with N rows.
Let T denote the number of objects in the N rows. Hence T = N (N + 1)/2.
Further trial and error on the first 5 values for T yields the sequence
0, 1, 2, 3, 5
suggesting to some students that this is a Fibonacci sequence which would yield
that the next minimum number to move is 8, then 13, then 21, etc. But it isn’t
8, as will be now shown by using a different approach rather than trial-and-error
approach attempting to seek a pattern from the first few terms of a sequence.
Ask the students to use hands-on objects (counters, buttons, small stones) to
create the triangular patterns, and place them in columns rather than rows. The
swapping of rows to columns will soon be seen to make the technique less clumsy.
For T = 21 (i.e. N = 6) the pattern is shown in Figure 1 with the objects to be
moved shown as x’s.
x
x
x

o
o

o

o
o

o
o

o
o

o
o

x

x
o

o
o

x
x
Figure 1.
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Note that the objects fixed are in a left-to-right symmetrical pattern. There are
14 of them, hence the minimum number to move will be 7. But how do we know
that 14 is the maximum fixed when N = 6? Denote the middle column of the any
fixed symmetrical pattern by k. When k = 1 (the first column), the number fixed
(F ) is 6. When k = 2 the number fixed is 4 + 5 + 4 = 13, when k = 3 the number
is 2 + 3 + 4 + 3 + 2 = 14 and so on producing the finite sequence
6, 13, 14, 9, 4,
with 14 as its maximum. For a general N , it follows that the sequence for F is
N, 3N − 5, 5N − 16, . . . ,
an AP with (k − 1) terms, 1st term (N − k + 1) and difference −1. Thus F (k) =
(2k − 1)N − 3k 2 + 4k − 1. The maximum F will occur at different values for k
depending on the value of N .
For completeness there is another group of left–right symmetries that should be
explored. For example when N = 5 the following have the rectangular symmetries
(4, 4), (3, 3, 3), (2, 2, 2, 2), (1, 1, 1, 1, 1).
But none are greater than 10. This can be shown to be true for any N . The
sequence for the minimum number moved is therefore
0, 1, 2, 3, 5, 7, 9, 12, 15, 18, 22, 26, . . .
This sequence has groups of three terms so consider T (N )/3 which yields the
sequence
1
1
1
1
3 , 1, 2, 3 3 , 5, 7, 9 3 , 12, 15, 18 3 , 22, 26, . . . .
Eliminating the fraction from the first and each subsequent third term past this
yields the same sequence as the minimum number moved. Thus the minimum
number moved has finally been shown to be the Floor Function ⌊(N (N + 1)/6).
Fancy that! By reverting to a valid geometrical approach for the maximum number
fixed, we are led to a simple short cut method directly from the number of objects
in the triangular pattern for the minimum number to be moved.
Now ask the students to repeat the problem when the number in a row are the
successive odd numbers. Be careful!

Neville de Mestre retired from Bond University as Emeritus
Professor of Mathematics in 2004. Neville lectured at RMC
Duntroon and ADFA from 1962 until 1989, and then at Bond.
In 1992 he inaugurated the Biennial Conferences on Mathematics
and Computers in Sport, which eventually became the Maths
Sport Interest Group of ANZIAM. He directed seven of these
conferences. He was Chair of ANZIAM (2000 to 2003) and directed
three annual ANZIAM Conferences (1971,1984,1998). For his
contribution to mathematics education in Australian schools he
was presented with the Bernhard Neumann Award (1995) and the
Australian Association of Mathematics Teachers Distinguished
Service Award (2008).

Australian Mathematical Society Awards
The Society’s major awards were announced on 8th December 2021, at the opening
session of the 65th Annual Meeting of the Society, held online and at the University
of Newcastle.

The Szekeres Medal
Awarded to Professor Mathai Varghese
The George Szekeres Medal is the Australian Mathematical Society’s most
prestigious medal, recognising research achievement and an outstanding record
of promoting and supporting the discipline. Mathai Varghese’s sustained contributions in both of these areas over a long time make him a most deserving
recipient of the Szekeres medal. Mathai has made significant contributions to
geometric analysis and to mathematical physics. Among the highlights are his
co-invention of Projective and Fractional Index Theory, which has recently been
generalized to certain infinite dimensional manifolds and for the Mathai–Quillen
formalism in Index theory and topological field theories. He is also renowned for
his research in String Theory, T-duality in a background flux with a change of
topology and novel applications to condensed matter physics. He has held the
position of Vice-President (Annual Conferences) of AustMS, supervised ten PhD
students and ten masters students to completion and mentored fifteen postdoctoral
fellows. Most of these students and mentees have moved on to positions in good
institutions in Australia and overseas.
Research
Mathai Varghese is recognized as a world leader in index theory, noncommutative
geometry, and mathematical physics. He has made fundamental contributions to
these areas of mathematics. In his joint work with Quillen, Mathai established
a refinement of the Riemann–Roach formula. The Mathai–Quillen formalism
has had a huge impact on index theory and its applications. The Novikov
conjecture is a central problem in topology of manifolds. Roughly speaking, the
conjecture states that all manifolds are rigid at the infinitesimal level. Mathai
proved a beautiful theorem stating the Novikov conjecture is also true for all
group cohomology classes in the ring generated by degree two group cohomology
classes. In his ongoing joint work with Melrose and Singer, Mathai initiated
index theory for projective families of elliptic operators, where the index is an
element in the twisted K-theory of the parametrising space and established the
relevant index theorem in the case when the Dixmier-Douady twist is torsion and
when the Dixmier-Douady twist is decomposable. This included recognising many
interesting non-torsion twisting classes. In further joint work with Melrose and
Singer, Mathai introduced the notion of a projective differential operator, which
is a nontrivial generalization of a differential operator. He defined ellipticity for
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such a projective differential operator and proved the index theorem for projective
elliptic differential operators on compact manifolds, solving a long-standing open
question. Jointly with Melrose, Mathai proved a converse to Egorov’s theorem
thus establishing that the automorphism group of pseudodifferential operators is
the group of projective invertible Fourier Integral operators. Recently, in joint
work with Fei Han, Mathai generalized his previous work on the fractional index
theorem to the infinite dimensional loopspace of a manifold, where the index was
shown to be a modular form over the rational numbers. One beautiful example
of Mathai’s work is T-duality, a rather mysterious set of relations between pairs
of distinct manifolds that has its origins in mathematical physics, specifically in
string theory. Topological features of the manifolds may be described by so-called
characteristic classes in cohomology. But the manifolds can carry supplementary
structures called “twistings” that are also described by characteristic classes.
Mathai and his collaborators demonstrated that in T-duality the two different
types of characteristic classes are exchanged, and in this way twistings become
essential to the precise mathematical formulation.
Promoting and supporting the discipline
Mathai has an excellent record of promoting and supporting the discipline. As
mentioned above, he has successfully supervised ten PhD students and ten MPhil
students. Many of the latter have obtained PhD admission with scholarships at top
universities overseas. Mathai has also mentored fifteen postdoctoral fellows who
went on to obtain further postdoctoral positions or continuing positions. Mathai
was the Vice-President (Annual Conferences) for the Australian Mathematical
Society from 2006 to 2009 and a member of the Program Committee for the
Conferences between 2007 and 2010. A highlight occurred in 2009 when an
agreement was signed with Clay Mathematics Institute to fund three plenary
speakers Terry Tao from UCLA, Danny Calegari from the University of Chicago
and Mohammed Abouzaid from MIT. That meeting of AustMS meeting was the
first to attract over 400 participants. Mathai has been the Director of the Institute
for Geometry and its Applications at the University of Adelaide since 2009 and has
successfully obtained funding for conferences and to stimulate research in Adelaide
every year.

2021 Australian Mathematical Society Medal
Awarded to Professor Serena Dipierro
Professor Serena Dipierro (University of Western Australia) has made outstanding
contributions to the area of analysis and PDEs, with a special focus on the theory
of nonlocal operators and free boundary problems. She is a prolific researcher with
a large international network of collaborators and has become one of the leaders
of her field. In the nine years since the award of her PhD, her publications have
amassed over 1100 citations in the MathSciNet database; since moving to Australia
in 2016 she has averaged one publication per month, including many in journals
of the highest quality. Dipierro’s work aims at establishing regularity properties
and geometric features of the interfaces occurring in phase transitions. In addition
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to their mathematical interest, such questions arise naturally in applications to
physics, engineering, mathematical finance and population dynamics. One of her
most influential papers, co-authored with Dávila, Del Pino and Valdinoci and
published in 2015 in Analysis & PDE, showed the existence of concentrating
solutions for nonlinear and nonlocal equations of Schrödinger type. In a paper
published in 2018 in Advances in Mathematics, Dipierro and Karakhanyan solved
a long-standing problem by proving the Lipschitz regularity of minimisers for a
two-phase free boundary variational problem. Another fundamental result which
experts found especially surprising was that fractional harmonic functions are
locally dense in the space of smooth functions; the elegant proof discovered by
Dipierro, Savin and Valdinoci was published in 2017 in the Journal of the European
Mathematical Society. The same authors have written a series of ground-breaking
papers demonstrating the unexpected behaviour of nonlocal minimal surfaces at
their boundary, the most recent of which was published in 2020 in Crelle’s journal.
Dipierro’s dedication to the mathematical community is demonstrated by her
many leadership roles, including as Head of the Department of Mathematics and
Statistics at the University of Western Australia, as a Council member of the
Australian Mathematical Society, and as Secretary of the Women in Mathematics
Special Interest Group. She represents early and mid-career researchers on
the National Committee for Mathematical Sciences, and has supervised three
postdoctoral researchers and five PhD students.

Gavin Brown Prize
The Gavin Brown Prize recognises an outstanding and innovative piece of research
in the mathematical sciences published by a member or members of the Society.
This year it is jointly awarded to:
Mike H. Meylan (Newcastle), Luke G. Bennetts (Adelaide), J.E.M. Mosig (Otago),
W.E. Rogers (Stennis Space Centre), M.J. Doble (Polar Scientific Ltd) and M.A.
Peter (Augsburg) for the paper ‘Dispersion relations, power laws, and energy loss
for waves in the marginal ice zone’, Journal of Geophysical Research: Oceans 123
(2018), 3322–3335, doi:10.1002/2018JC013776
and to
Dr Brett Parker (Australian National University), for his paper ‘Holomorphic
curves in exploded manifolds: virtual fundamental class’, Geometry & Topology
23 (2019) 1877–1960 doi:10.2140/gt.2019.23.1877.
Propagation of ocean waves through the sea ice covered ocean (‘waves-in-ice’) has
been studied for over four decades by experimentalists, modellers and theoreticians.
Motivated by the dramatic changes in the world’s sea ice cover over the past
decade, a large community of international researchers has formed to study the
phenomenon, as waves can have a destructive impact on the ice cover for up to
hundreds of kilometres, thus enforcing positive feedbacks that weaken the ice.
Understanding how wave energy attenuates over distance through the ice-covered
ocean underpins predictions of the region of ice impacted by waves. Measurements
show each frequency component of the wave spectrum attenuates exponentially at
a frequency-dependent rate. The exponential rate is known as the attenuation
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coefficient and is the key unknown in the field of waves-in-ice. Mathematical
theories are crucial to advance understanding, as the waves-in-ice region is harsh
and highly dynamic, making it difficult and expensive to conduct measurements,
the processes are below the resolution of most satellites, and the problem is beyond
contemporary numerical limitations. The paper addresses dispersion relations
for waves-in-ice, which generate attenuation rate predictions. It begins with a
careful review and analysis of waves-in-ice measurements, including historical
measurements and those from recent campaigns. The analysis is conducted
with mathematical sophistication, not brought to bear by the experimentalists,
demonstrating that the attenuation coefficient has a power-law behaviour with
exponent around three. The main body of the paper unravels the origin of
the power-law behaviour, showing how it arises in many models in the regime
of interest and how the exponent can be extracted. The analysis empowers
the construction of models with the correct exponent. Further, the power-law
behaviour is shown to be a product of the energy norm structure of the problem.
The paper has had a significant impact on the waves-in-ice field and beyond. In
particular, the discovery of power-law relationship has modified the approach to
data analysis and theory, and set a new benchmark for theoretical contributions
to numerical prediction models, such as the WAVEWATCH III third-generation
spectral wave model and the CICE sea ice model.
The paper ‘Holomorphic curves in exploded manifolds: virtual fundamental class’
is the culminating paper in a series of papers detailing a remarkable new theory
of exploded manifolds which Parker has been methodically building over more
than 15 years. This is a gigantic and profound project. At least 13 of Parker’s
papers, in total around 600 pages, are devoted to a systematic exploration of
different sides of this new theory. In this paper Parker is finally able to use all
the developed machinery for the construction of Gromov-Witten invariants of
exploded manifolds; even in the category of smooth symplectic manifolds, this
construction is notoriously difficult, with several errors in the earlier published
literature. The resulting gluing formula for Gromov-Witten invariants in itself is a
major achievement. Parker’s new theory can be seen as a far-going generalization
of tropical geometry. In fact, it relates to tropical geometry in a similar way as
Gromov-Witten theory for symplectic manifolds relates to enumerative algebraic
geometry. The theory of exploded manifolds seems to provide the right language
for describing the behaviour of holomorphic curves in a large spectrum of different
situations when the ambient almost complex structure degenerates in certain ways.
Parker’s results using exploded manifolds have already spawned a copy in the
world of logarithmic algebraic geometry, where logarithmic schemes play the role of
exploded manifolds. The current advances towards a gluing formula for logarithmic
Gromov-Witten invariants are inspired by the exploded manifold version.

The 2021 Early Career Teaching Excellence Award
Awarded to Dr Sarah Dart
Sarah is Strategic Lead for Learning and Teaching Development, Impact and
Recognition within the Learning and Teaching Unit, and a Senior Lecturer in
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the School of Mechanical, Medical and Process Engineering at the Queensland
University of Technology (QUT). Immediately prior to holding these roles, Sarah
lectured and unit coordinated large undergraduate mathematics and engineering
units at QUT, while also providing maths-focused student support through
one-to-one consultations, drop-in sessions, workshops.
Sarah’s background is in mechanical engineering and applied maths, having
completed her PhD investigating red blood cell shape and deformability from a
numerical modelling perspective in 2018. Sarah has since pursed education-focused
research. Her current research interests are in engineering and maths education,
educational technology, and academic development. She has disseminated her work
through conference presentations and journal articles, particularly on the impact of
worked example videos as part of blended learning designs. Her YouTube channel
houses many of the video resources produced through this project.
Citation: For using technology to support learning of mathematics for large
and diverse student cohorts, including development of worked example videos to
improve problem-solving skills, and implementation of personalised emails to foster
an effective learning environment when transitioning to university.
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The 2022 ANZIAM Medal
Citation for Professor Emeritus Phil Broadbridge, FAustMS
The ANZIAM Medal is the Highest Award made by ANZIAM, and it is
now awarded annually to exceptional individuals who have shown outstanding
commitments to Research, to advancing the Discipline of Applied Mathematics,
and to the ANZIAM Community.
It is an honour to award the 2022 ANZIAM Medal to Emeritus Professor Phil
Broadbridge, of LaTrobe University. Phil has made outstanding and innovative
contributions to Research, pioneering novel methods for finding exact solutions
to difficult nonlinear partial differential equations that arise in a wide variety
of important applications. He has demonstrated sustained leadership in Applied
Mathematics at the International level, forging new links with colleagues in Asia,
leading and growing the Australian Mathematical Sciences Institute (AMSI) and
accepting editorial roles in a variety of prestigious international Journals. Phil has
also been a keen and passionate supporter of ANZIAM. He served as ANZIAM
Chair and Deputy Chair, and introduced some new initiatives in that leadership
role. He is an Associate Editor for the ANZIAM Journal. He has served as
Conference Director for a February ANZIAM Conference, and has also taught
AMSI subjects to Honours and Higher-Degree students.
Phil continues to be a friend, supporter and mentor to many in the ANZIAM
Society, and is a most worthy recipient of the 2022 ANZIAM Medal.
Research Achievements
Phil Broadbridge has written two books, published over 140 scientific papers,
and contributed more than 30 magazine and newspaper articles. He has wide
ranging research interests, with publications in theoretical hydrology, metal
surface evolution, heat conduction and Stefan free boundary problems, quantum
mechanics of unstable systems, cosmology, symmetry methods for nonlinear
partial differential equations, mathematical biology, financial mathematics and
combustion.
Phil’s most highly cited contribution (over 400 citations) is in the field of
hydrological modelling, where he proposed an exactly solvable nonlinear model
for unsaturated flow. The Broadbridge and White model is used internationally as
a reliable predictor of “time to ponding”. Phil is also recognised for significant
contributions to the area of symmetry analysis and is well regarded by other
international leaders in this field. His work often provides insightful solutions
to nonlinear boundary value problems, typically using nonclassical symmetry
analysis, and has on at least four occasions provided useful exact solutions to
long-standing unsolved physical problems (including calcium fertilisation waves,
grain boundary groove formation and Arrhenius reaction-diffusion). Under Phil’s
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leadership, an MISG problem on bubbling of wet gummed wine labels resulted in
a joint publication in SIAM review, with an image of a wine label appearing on
the journal cover.
Phil has been awarded nearly $9m in research and development projects in
Australia, Japan and the US (including $1m from the ARC and $5.6m from
industry).
Activities enhancing Industrial and Applied Mathematics
Phil took on the heavy responsibility as Director of AMSI during 2006–2009,
during which time the Institute flourished. AMSI became the major advocate
for mathematics in Australia, ensuring that the discipline has a strong voice at
all national and policy-making levels. Phil was instrumental in securing large
government grants and industry sponsors to set up the first round of AMSI
Internships, to run a national project on teaching mathematics to engineers, and to
review APRA’s ratings system of financial institutions. He was presented with the
2008 Fast Thinking/ Open Universities National Innovation Award in the category
of science innovation on behalf of AMSI.
Phil has shown tremendous leadership in establishing formal links with international research groups. He formalised a relationship with SIAM and later instigated
relationships with JSIAM and developed the LaTrobe University branch of the
Kyushu University Institute of Maths for Industry (IMI) in Japan. These links
have provided an opportunity for Australian mathematicians to engage with other
researchers in Asia. Phil was awarded a distinguished service award from Kyushu
University in 2019, and he was also co-director of the joint ANZIAM-ZPAMS
conference held in Hangzhou, China in November 2016.
As a full professor since 1991, Phil has made significant contributions as Head of
School at Wollongong, Delaware, and LaTrobe. In all these places, the discipline
of mathematics has thrived under his leadership. Phil has supervised 13 PhD
students to completion (including 6 women), many of whom now work in academia,
both in Australia and overseas. He has been a strong advocate for women
mathematicians, receiving the Women in Science and Engineering award on behalf
of the Mathematics department at the University of Delaware, for the development
of future women faculty during his time there.
Phil is on the editorial board of 11 international journals, including acting as
the subject editor for the prestigious Proceedings of the Royal Society of London
Series A.
Contributions to ANZIAM
Phil has been an ardent supporter and participant in ANZIAM activities since the
early 1980s. He served as Chair of ANZIAM (2012–2014), developing the MISG
Memorandum of Understanding, playing a key role in the inclusion of the ECR
Workshop in ANZIAM meetings, and overseeing changes to ANZIAM publishing
agreements. As a member of the AustMS Committee on Division and Interest
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Group Finances, he bolstered the financial stability of ANZIAM and improved
its relationship with AustMS and AMPAI. He was director of the 1999 ANZIAM
conference and co-organised the 2003 ICIAM meeting. Phil has been a member of
the ANZIAM Journal editorial board since 2008 and has participated in numerous
MISG groups, acting as a problem moderator on many occasions.
Phil has an extremely positive outlook and is always supportive of early career
researchers and women in mathematics. He gives freely of his time and ideas and
seldom seeks the limelight for this inventiveness.
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The 2021 Simon Marais Mathematics Competition
Anthony Henderson* and S. Ole Warnaar**

The fifth annual Simon Marais Mathematics Competition (SMMC) was held on
Saturday 9 October 2021. With COVID-19 restrictions affecting many of the
participating universities, the SMMC Organising Committee decided to continue
the hybrid on-site/off-site model introduced in 2020, but this time with a full suite
of prizes on offer. There was no indication that the integrity of the competition
was impaired by having some entrants supervised remotely.
In 2021 the competition underwent a significant expansion, allowing universities in
the time-zones spanning Europe and Africa to take part in a new “West division”,
alongside the traditional Asia-Pacific time-zones which now constitute the “East
division”. In this pilot year, entrants in the West division sat a single 3-hour paper
(in English), the same as Paper B for the East division, and held simultaneously
with it. Ten universities took part in the West division in 2021: four in South
Africa, two in the Netherlands, and one each in Belgium, Spain, Sweden, and the
UK.
Participation rates in the East division were slightly higher than in 2020, but still
not back to pre-COVID levels: see Tables 1 and 2. Probably as a result of the
logistics of remote supervision, the last two years have seen a notable rise in the
percentage of entrants who competed as individuals rather than in a pair.
The Problem Committee produced a wonderfully varied set of problems in 2021,
testing competitors’ understanding of determinants and Riemann integration
as well as challenging them to make progress towards proving a conjecture
formulated in 2001 by Eduardo Casas-Alvero. The statement of this conjecture
is deceptively simple. For f a monic, univariate polynomial of degree d ≥ 1 with
complex coefficients, denote its ith derivative by f (i) , and assume that for each
i = 1, . . . , d − 1 there is a common root of f and f (i) , i.e., there exists an ai ∈ C
such that f (ai ) = f (i) (ai ) = 0. Then, conjecturally, f (x) = (x − a)d for some
a ∈ C.
For d ≤ 4 the conjecture holds as a simple consequence of the Gauss–Lucas
theorem, as Gazette readers may easily check for themselves. For any given degree
d the conjecture amounts to carrying out a finite Gröbner basis computation,
but such computations quickly become intractable for larger values of d. Using
algebraic methods, the conjecture is known to hold for d a prime power or a small
multiple of a prime power, with 20 being the smallest degree that is currently
open.
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Table 1. Participation in the Simon Marais Mathematics Competition for 2017–2021
(East division only, registered entrants who submitted at least one solution for marking)

Total entrants
Individual entrants
Pairs entrants
Participating universities
Australia
Bangladesh
China (Hong Kong)
India
Indonesia
Malaysia
New Zealand
Philippines
Singapore
South Korea
Sri Lanka
Thailand

2017
459
217
242
33
14
−
4
1
−
7
4
−
2
−
−
1

2018
891
355
536
50
15
−
5
9
1
7
6
2
2
2
−
1

2019
971
393
578
50
13
−
6
12
−
7
6
2
2
2
−
−

2020
587
301
286
37
13
−
5
5
−
4
3
1
2
3
1
−

2021
597
333
264
41
14
1
4
6
−
5
4
1
2
3
1
−

Table 2. Gender breakdown of entrants in the 2021 Simon Marais Mathematics
Competition (East division) by country

All countries
Australia
Bangladesh
China (Hong Kong)
India
Malaysia
New Zealand
Philippines
Singapore
South Korea
Sri Lanka

Female
135 (22.6%)
35 (17.1%)
−
21 (26.6%)
13 (16.7%)
38 (62.3%)
12 (33.3%)
2 (18.2%)
9 (17.3%)
5 (8.6%)
−

Male
455 (76.2%)
166 (81.0%)
1 (100%)
57 (72.2%)
65 (83.3%)
23 (37.7%)
23 (63.9%)
9 (81.8%)
42 (80.8%)
53 (91.4%)
12 (100%)

Other
7 (1.2%)
4 (2.0%)
−
1 (1.3%)
−
−
1 (2.8%)
−
1 (1.9%)
−
−

Total
597
205
1
79
78
61
36
11
52
58
12

Problem B4 of the competition paper addressed this conjecture over Q instead of
C, thus avoiding the valuation theory which has been used to deduce results about
the complex case from the rational case. Part (a) of the problem asked for a proof
of the known case when d is prime, while part (b) posed the question of general
d. For what the markers described as an “extremely sophisticated” approach to
this problem, Bryan Wang Peng Jun (National University of Singapore) won the
Hofflin Prize for the second year running; this prize is awarded for the most creative
solution to any problem in the competition.
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Jiyun Park (Seoul National University) topped the 2021 East individual competition with an excellent score of 46, while her fellow students dominated the
East pairs competition, taking the top six places. The combined efforts of the
Seoul National University entrants resulted in the highest university score in
the competition’s history, which saw them finish ahead of National University
of Singapore (2nd) and The University of Melbourne (3rd) in the East division.
The other Australian universities in the top quartile were Monash University
(6th), Australian National University (7th) and The University of Sydney (10th).
In the new West division, Utrecht University (The Netherlands) took first place
ahead of KU Leuven (Belgium) and Stellenbosch University (South Africa). Other
results, as well as all the problems and solutions, can be found on the web-site
https://www.simonmarais.org.
We wish to thank all entrants and local coordinators for once again overcoming the
hurdles of COVID-19, and all the members of the Organising Commitee, Problem
Committee, and marking team for making the 2021 competition such a success.
We are indebted to our Administration Coordinator Luna Liu, and to MATRIX
and SAMF for logistical help in Australia and South Africa respectively. We owe
special thanks to the Marais family, Philipp Hofflin, and the Stonehage-Fleming
Charitable Foundation for their financial support of the competition.

MATRI
Tom Keegan*

MATRIX Collaborations
MATRIX has been delighted to host program organisers and participants at
Creswick in January-April of this year across six research programs, and one other
research program online:
• MATRIX-SMRI symposium on Singularities in Geometric Flows: An
Ancient Perspective
– Program Organisers: Jonathan Zhu (The Australian National University/Princeton University), Mat Langford (The University of
Newcastle/The University of Tennessee Knoxville)
• 2D Supersymmetric Theories and Related Topics (online)
– Program Organisers: Johanna Knapp (The University of Melbourne), Jock McOrist (University of New England), Gabriele
Tartaglino-Mazzucchelli (The University of Queensland); Emanuel
Scheidegger (Peking University)
• Dynamics, Foliations, and Geometry II
– Program Organisers: Jonathan Bowden (University of Regensburg), Sergio Fenley (Florida State University), Andy Hammerlindl
(Monash University), Rafael Potrie (Universidad de la República),
Jessica Purcell (Monash University)
• MATRIX-SMRI symposium on Nijenhuis Geometry and Integrable Systems
– Program Organisers: Emma Carberry (The University of Sydney),
Holger Dullin (The University of Sydney), Vladimir Matveev (Universität Jena)
• Frontiers in Representation Theory
– Program Organisers: Nora Ganter (The University of Melbourne),
Masoud Kamgarpour (The University of Queensland), Peter McNamara (The University of Melbourne), Peng Shan (Tsinghua
University), Yaping Yang (The University of Melbourne), Gufang
Zhao (The University of Melbourne)
• Structural Graph Theory Downunder II
– Program Organisers: David Wood (Monash University), Tony Huynh
(Monash University), Sang-il Oum (Institute for Basic Science,
Discrete Mathematics Group), Alex Scott (University of Oxford)),
Liana Yepremyan (Emory University)
• Hyperbolic Differential Equations in Geometry and Physics
– Program Organisers: Jesse Gell-Redman (The University of Melbourne), Andrew Hassell (The Australian National University),
∗ MATRIX,

Creswick, http://www.matrix-inst.org.au/
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Todd Oliynyk (Monash University), Volker Schlue (The University
of Melbourne), Qian Wang (Oxford University)
Over the 12 months MATRIX has built new international partnerships, such
as tandem workshops with the Mathematisches Forschungsinstitut Oberwolfach
(MFO) and the Research Institute for Mathematical Sciences (RIMS) in Kyoto,
Japan; and the Simons Foundation. MATRIX has also reaffirmed its partnerships
with the Mathematical Sciences Research Institute (MSRI) in Berkeley as well as
with the Institute for Basic Science (IBS) in South Korea. Domestically MATRIX
is continuing a PhD symposium series together with AMSI and has hosted two
MATRIX-SMRI research symposia built around a distinguished researcher or
publication.
Upcoming Research Programs
MATRIX looks forward to the following eight research programs planned for the
remainder of 2022:
https://www.matrix-inst.org.au/events-01/programs/
• Spectrum and Symmetry for Group Actions in Differential Geometry
– Program Organisers: Emma Carberry (The University of Sydney),
Michael Eastwood (The University of Adelaide), Carolyn Gordon
(Dartmouth College), Joseph Wolf (University of California, Berkeley)
• Mathematics of Tissue Dynamics
– Program Organsiers: Domenic Germano (The University of Melbourne), Adriana Zanca (The University of Melbourne), Ryan Murphy (Queensland University of Technology), Emine Endes (HeriotWatt University), James Osborne (The University of Melbourne)
• Cell Motility in Dynamic Environments
– Program Organisers: Douglas Brumley (The University of Melbourne), Jennifer Flegg (The University of Melbourne), JeanBaptiste Raina (University of Technology Sydney), Arezoo Ardekani
(Purdue University), Lars Behrendt (Uppsala University)
• 2D Supersymmetric Theories and Related Topics (In-person post online)
– Program Organisers: Johanna Knapp (The University of Melbourne), Jock McOrist (University of New England), Gabriele
Tartaglino-Mazzucchelli (The University of Queensland); Emanuel
Scheidegger (Peking University)
• Complex Networks Winter Workshop
– Program Organisers: Lewis Mitchell (The University of Adelaide),
Laurent Hébert-Dufresne (The University of Vermont), Antoine
Allard (Université Laval), Juniper Lovato (The University of Vermont), Dion O’Neale (The University of Auckland), Mehwish Nasim
(The University of Adelaide), Maire-France Gévry (Université
Laval)

Mathematical Research Institute MATRIX

29

• Theory and Applications of Stable Polynomials
– Program Organisers: James Saunderson (The University of Melbourne), Ngoc Mai Tran (The University of Texas)
• MATRIX-RIMS Tandem Workshop 2022
• IBS-CGP and MATRIX workshop on Symplectic Topology
– Program Organisers: Young-Geun Oh (Institute of Basic Science,
Centre for Geometry and Physics), Brett Parker (The Australian
National University), River Chiang (National Cheng Kung University)
MATRIX-AMSI PhD Student Symposia
MATRIX and AMSI support PhD students in the mathematical sciences around
Australia to design and run their own research symposia. The focus of each
symposium is on exchanging ideas, collaborating and building relationships with
your peers.
https://www.matrix-inst.org.au/events-01/phd-student-research-symposia/
In March 2022, the following symposium was hosted online:
• Machine Learning and Decision Making: Theory, Algorithms and Applications
– Symposium Organisers: Jun Ju (The University of Queensland),
Yeming Lei (The University of Queensland), David Maine (The
University of Queensland)
We look forward to the following three symposia planned for the remainder of
2022:
• PhD Student Symposium in Combinatorics (online)
– Symposium Organisers: Afsane Ghafari Baghestani (Monash University), Yudhistira Bunjamin (The University of New South Wales),
Jodie Lee (The University of New South Wales), Thomas Lesgourgues (The University of New South Wales), Jack Neubecker (The
University of Queensland), Angus Southwell (Monash University)
• Graduate Talks in Geometry and Topology Get-Together (GT)3 (MATRIX, Creswick)
– Em Thompson (Monash University), Grace Garden (The University
of Sydney), Ellena Moskovsky (Monash University), Yossi Bokor
(The University of Sydney), James Morgan (The University of
Sydney), Max Carter (The University of New South Wales)
• Categories and Companions Symposium (CACS 2022) (MATRIX, Creswick)
– Jack Crawford (The Australian National University), Matthew
Di Meglio (Macquarie University), Nicola Di Vittorio (Macquarie
University), David Farrell (Macquarie University), Eli Hazel (Macquarie University), Yustyna Klish, James Koussas (La Trobe University)
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Call for MATRIX Research Programs
Anyone can apply to organise a MATRIX research program. Every research
program should have ample unstructured time to encourage collaborative research.
Longer programs can have an embedded conference or lecture series. Short
workshops focusing 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 research program proposals in 2022-2024 is Friday, 23
September 2022. Expressions of interest may be submitted at any time. Guidelines
can be found at https://www.matrix-inst.org.au/guidelines/
Research Program Organisers are encouraged to supplement base funding from
MATRIX through other schemes including the: MATRIX-Simons Collaborative Fund, MATRIX-Simons Travel Grant Scheme, International Visitor Program of the University of Sydney Mathematical Research Institute; AMSI and
AustMS/ANZIAM workshop funding scheme; and AustMS travel grants.
https://www.matrix-inst.org.au/funding-opportunities/
MATRIX-Simons Fellowship Program
The MATRIX-Simons Fellow program supports eminent international scholars in
the mathematical sciences to make an extended visit to MATRIX, and to lead a
research program in an emerging area or as part of a special theme year.
The Fellowship will provide a return airfare and cost for domestic travel to
Australian universities (up to AUD3,850), and a stipend of AUD35,000 for housing
and living expenses. For further information:
https://www.matrix-inst.org.au/fellowship-program-guidelines/
Applications close: Friday, 23 September 2022
MATRIX-Simons Young Scholar Program
MATRIX-Simons Young Scholars will co-organise and participate in a MATRIX
research program, and interact with MATRIX-Simons Fellows or other leading
researchers from around the world. Scholars are encouraged to also make an
extended visit to an Australian university on a collaborative project.
The scholarship will provide a return airfare (up to AUD3,100), housing (up to
AUD2,100) and a stipend of AUD1,050 for living expenses for a two-week visit
to MATRIX and to support travel costs associated with a visit to an Australian
university. For further information:
https://www.matrix-inst.org.au/young-scholar-program-guidelines/
Applications close: Friday, 23 September 2022

Mathematical Research Institute MATRIX

31

MATRIX-Simons Collaborative Fund
MATRIX has launched a new fund to enhance collaborations and co-funding
opportunities with external partners. The fund is made available by a generous
grant from the US-based Simons Foundation. Access to this resource will become
available to research program organisers with significant contributions to their
MATRIX Research Program from funding bodies, institutions or external partners
in business, industry and government, or private donors. Funding will be available
to support research programs scheduled in 2022, 2023 and 2024. For further
information: https://www.matrix-inst.org.au/collaborative-fund-guidelines/
MATRIX-Simons International Family Fund
The MATRIX-Simons International Family Fund is designed to lower the barrier
for participation in mathematics research by mathematicians with carer responsibilities. The Fund supports the costs of international airfares for children and
partners or carers, on top of additional housing, living support and access to local
child care services (where required).
Funding will be allocated on a case-by-case basis according to need. The Fund
provides a per diem for a family, which may include a partner or carer, to cover
the costs of housing and meals. The Fund will support each family with up to 14
nights housing (up to $2,140) and living expenses (up to $780).
The Fund will also support a return economy airfare subsidy of up to $4,580 per
family, and cover child care costs up to $130 per child/day for up to 14 days.
Australian-based researchers may access the MATRIX Family Fund (see https://
www.matrix-inst.org.au/guidelines/ that allows researchers with caring responsibilities to attend MATRIX research programs by providing additional housing
and support for children as well as a partner or carer. For further information:
https://www.matrix-inst.org.au/international-family-fund-guidelines/
MATRIX-Simons Travel Grant Scheme
MATRIX provides partial travel support in the form of grants of up to $1,250 to
those invited to participate in research programs at Creswick in 2022, 2023 and
2024. Preference may be given to participants from developing countries especially
in the Asia-Pacific region and to applicants from diverse backgrounds.
This scheme is made available by a generous grant from the US-based Simons
Foundation. For further information:
https://www.matrix-inst.org.au/travel-grant-scheme-guidelines/
Online Seminar Series
MATRIX hosts monthly online seminars. For information on upcoming seminars
and access to recordings of past seminars, visit:
https://www.matrix-inst.org.au/events-01/online-seminars/
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Growing Mathematical Research and Discovery through Giving
Contributions to MATRIX help grow mathematical research and discovery
in Australia and the Asia-Pacific region through themed residential research
programs and enhanced opportunities for students, early career researchers and
under-represented groups.
https://www.matrix-inst.org.au/donations/
We’d be delighted for you and those in your network/s to become a Friend of
MATRIX and show your support with a tax-deductible gift. You will receive a
Friend of MATRIX 2022 edition mug for a contribution of $150 or more, and
recognition as a private donor and an invitation to a special event for $1,000 or
more.
Further Information
MATRIX is a national partnership between the University of Melbourne, Monash
University and the Australian National University, with the University of Queensland and the ARC Centre of Excellence for Mathematical and Statistical Frontiers
(ACEMS) as Associate Members.
Comments, suggestions and requests are always welcome. Please send these, as
appropriate, to:
Director: Jan de Gier (jdg@matrix-inst.org.au)
Deputy Directors: David Wood (davidw@matrix-inst.org.au)
Peter Bouwknegt (peterb@matrix-inst.org.au)
Support team: Tom Keegan (Executive Officer) (tomk@matrix-inst.org.au)
Joy Lukman (Programs Coordinator) (office@matrix-inst.org.au)
Website: https://www.matrix-inst.org.au
Twitter: https://twitter.com/MATRIX Inst
LinkedIn: https://www.linkedin.com/in/matrix-australia/

Tom Keegan is the Executive Officer of MATRIX. He has worked in
research and graduate research management in the university sector
in Victoria for the past 17 years. He provides expertise in managing
high-level strategic initiatives, resources and operational planning for
MATRIX. Tom is a member of the Australasian Research Management
Society (ARMS) and former member of the ARMS Victoria-Tasmania
Chapter Executive. https://www.linkedin.com/in/tomkeegan2/0

General News
Curtin University
Curtin University has launched The Curtin Centre for Optimisation and Decision
Science. The centre’s focus is on mathematical optimisation and prescriptive
analytics for the optimisation and control of complex systems. The centre
complements the other data science initiatives in EECMS and its current partners
include Woodside Energy, Defence Science and Technology Organisation, Lynas
Rare Earths, Alcoa, BHP, Roy Hill, Industrial Automation Group and the
Department of Industry, Science, Energy and Resources. The Centre will be led
by Professor Ryan Loxton and includes 13 staff in the mathematics discipline.
Macquarie University
The Department of Mathematics and Statistics at Macquarie University has
merged with the Department of Physics and Astronomy and now it is a part
of a new administrative unit, the School of Mathematical and Physical Sciences.
Professor Samuel Muller takes the role of Head of new School.
Discontinued programs
Edith Cowan University has archived the Graduate Certificate in Geostatistics.
Federation University will discontinue the Bachelor of Mathematical Science.

Completed PhDs
Australian National University
• Dr Rachel Blakers, Surface water-groundwater model development for integrated assessment, supervisors: Barry Croke (Primary), Anthony Jakeman,
Robert Anderssen.
• Dr Cale Rankin, Regularity and uniqueness results for generated Jacobian
equations, supervisors: Neil Trudinger (Primary), John Urbas, Benjamin
Andrews.
• Dr Yuancheng Zhou, The sparse grid combination technique for functionals with applications, supervisors: Markus Hegland (Primary), Stephen
Roberts, Qinian Jin, Peter Strazdins.
La Trobe University
• Dr Maxwell Cairns, Some contributions to measuring and understanding heterogeneity in meta-Analysis, supervisors: Luke Prendergast, Bob
Staudte.

34

News

• Dr Ravindi Nanayakkara, Stochastic modelling and statistical analysis of
spatial and long-range dependent data, supervisors: Andriy Olenko, Philip
Broadbridge.
University of Melbourne
• Dr Nemanja Poznanović, Tetravalent vertex- and edge-transitive graphs,
supervisors: Sanming Zhou, Lawrence Reeves, Cheryl Praeger.
UNSW Canberra
• Dr Matteo Bordignon, An explicit version of Chen’s theorem; supervisor:
Tim Trudgian.
UNSW Sydney
• Dr Saleh Almuthaybiri, Solutions to differential equations via fixed point
approaches: New mathematical foundations and applications, supervisors:
Chris Tisdell and Chris Goodrich.
• Dr Michaela Hall, Mathematical modelling of human immunodeficiency
virus and human papillomavirus disease transmission dynamics, natural
history, and control interventions, supervisors: John Murray, Karen Canfell
and Adelle Coster.
University of Wollongong
• Dr Dong Yan, A comprehensive study of option pricing with transaction costs, supervisors: Xiaoping Lu (Principal), Song Ping Zhu (Cosupervisor).
• Dr Helani Kottage, Multiple imputation for categorical variables in multilevel data, supervisors: Carole Birrell, Marijka Batterham.

Awards and other achievements
Australian Catholic University
• Professor Vince Geiger; Professor Kim Beswick; Dr Jill Fielding-Wells;
Dr Thorsten Scheiner; Professor Dr Gabriele Kaiser; Professor Merrilyn
Goos have been awarded ARC Grant DP220101015 to the value of
$382,715. Enabling students’ critical mathematical thinking. The capacity
to use mathematics critically is essential for making prudent decisions and
forming balanced judgements about economic, health, environmental and
other challenges facing society. Developing Critical Mathematical Thinking
(CMT) in the classroom provides students with the necessary skills to
address complex real-world problems. Fostering CMT, however, is difficult
and teaching practices around its development are under-researched and
under-theorised. This study aims to generate new insight into teaching
practices that can promote or inhibit students’ CMT development.
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To address this aim, we use an innovative video-based methodology
that integrates researcher and teacher perspectives on students’ CMT
development.
Australian National University
• Brett Parker has been awarded the 2021 Gavin Brown Best Paper Prize.
• Professor Andrew Wood; Dr Janice Scealy have been awarded ARC Grant
DP220102232 to the value of $390,000. Novel statistical methods for data
with non-Euclidean geometric structure. This project aims to develop
new flexible regression models and classification algorithms, along with
robust and efficient inference methods, applicable to a wide range of nonEuclidean data types which arise in many fields of science, business and
technology. There are serious flaws with currently available methods of
analysis for non-Euclidean data. This project expects to transform such
analyses by providing new quantitative tools within a unifying framework.
The anticipated project outcomes will be of mathematical interest and
valuable in applications such as finance (predicting Australian stock
returns); modelling electroencephalography data; Australian geochemical
data, relating to sediments; and Australian X-ray tumour image data.
La Trobe University
• Emeritus Professor Phil Broadbridge was awarded the ANZIAM Medal at
the ANZIAM conference on 11 February. The medal is awarded on the
basis of research achievements, activities enhancing applied or industrial
mathematics, and contributions to ANZIAM.
• Associate Professor Andriy Olenko; Professor Philip Broadbridge; Professor Nikolai Leonenko (Cardiff University, UK), Professor Antoine Ayache
(Université de Lille, France) have been awarded ARC Grant DP220101680
to the value of $422,680. Project title: Random fields: non-Gaussian
stochastic models and approximation schemes.
Macquarie University
• Dr Stuart Hawkins; Professor Mahadevan Ganesh have been awarded
ARC Grant DP220102243 to the value of $420,000. Advanced Bayesian
Inversion Algorithms for Wave Propagation. This project aims to improve
algorithms for detecting hidden items by developing new computational
mathematical techniques capable of reconstructing the shape and location
of objects using electromagnetic waves. This project expects to generate
new knowledge in the areas of Bayesian Inversion and computational wave
propagation. Expected outcomes of this project are algorithms that can
be developed for use in nonintrusive radio wave security scanners. This
should provide benefits such as the capability to scan a crowd without
a checkpoint, which will have the potential to improve security in public
places.
• Dr Ji Li; Dr The Anh Bui; Professor Xuan Thinh Duong; Emeritus
Professor Michael Cowling; Dr Alessandro Ottazzi; Professor Brett Wick
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have been awarded ARC Grant DP220100285 to the value of $375,000.
Harmonic analysis of Laplacians in curved spaces. Harmonic Analysis is a
branch of mathematics which is interrelated to other fields of mathematics
like complex analysis, number theory and partial differential equations
(pdes) with many applications in engineering and technology. This project
aims to solve a number of difficult fundamental problems at the frontier
of harmonic analysis in understanding Laplacians in curved spaces. Such
Laplacians control the propagation of heat and waves on manifolds and Lie
groups, arising in mathematical physics and quantum mechanics. Expected
outcomes are the solutions of dispersive equations and the framework of
singular integrals in curved spaces; new ideas and techniques in harmonic
analysis developed; and training of Australian future mathematicians.
Monash University
• Professor Santiago Badia; Associate Professor Ricardo Ruiz Baier; Professor Kent-Andre Mardal; Professor Blanca Rodriguez Lopez have been
awarded ARC Grant DP220103160 to the value of $396,000. Towards
predictive 4D computational models for the heart. This project aims to
develop novel high-performance numerical algorithms for multiscale and
multiphysics PDEs with dynamic interfaces, the development and analysis
of a novel PDE system modelling the electromechanics of heart and torso,
and the combination of these numerical techniques and models to deliver
predictive tools for patient-specific simulations of the cardiac function. It
involves the design and mathematical analysis of space-time variational discretisations on embedded meshes, 4D computational geometry algorithms
for numerical integration and multilevel solvers. By combining scientific
computing and machine learning, one anticipated outcome of this research
is a new generation of nonlinear PDE approximations and solvers.
• Dr Ivan Guo; Dr Zhou Zhou; Dr Anna Aksamit; Dr Kihun Nam; Professor
Marek Rutkowski have been awarded ARC Grant DP220103106 to the
value of $390,000. Can green investors drive the transition to a low
emissions economy? The project aims to develop a game-theoretical
approach to model the impact of climate change on financial markets
by studying the interactions between the government, companies and
investors. Expected outcomes include novel solution concepts for stochastic
games with heterogeneous beliefs, asymmetric information, and model
uncertainty, as well as optimal investment and production strategies under
climate driven economic transitions. Results will be used to validate and
improve the recently launched Australian based climate transition index.
The project should yield significant benefits for the financial industry
and investors by providing novel insights into financial risks during the
transition to a low emissions economy.
• Professor Nicholas Wormald; Dr Anita Liebenau (UNSW Sydney) have
been awarded ARC Grant DP220103074 to the value of $322,000. Enumeration and random generation of contingency tables with given margins.
This project aims to find algorithms to construct random tables of numbers
having given totals across the rows and down the columns. The aim is
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also to study properties of such tables. A significant aspect of the project
is that it is expected to cover scenarios where all existing methods fail,
by deploying recently developed powerful techniques used for random
networks in combinatorics. Expected outcomes of this project include
the development of efficient algorithms that can be used in statistics for
identifying relationships between variables in large data sets. This would
help bring Australia to the forefront of research in an area that is significant
both in data analysis and in discrete mathematics.
• Associate Professor Daniel Horsley has been awarded ARC Grant DP22010
2212 to the value of $325,000. The Zarankiewicz problem through linear
hypergraphs and designs. The Zarankiewicz problem is a famous open
problem with deep connections to many different areas of mathematics.
Despite continued attention from some of the world’s most celebrated
mathematicians, it has remained unsolved for over 70 years. This project
aims to make major progress on the Zarankiewicz problem by utilising
a novel approach based in the field of combinatorial design theory.
This approach will leverage recent major breakthroughs in design theory
concerning edge decompositions of dense hypergraphs.
• Professor Fima Klebaner; Associate Professor Kais Hamza; Dr Jie Yen
Fan; Professor Andrew Barbour; Professor Bohdan Maslowski have been
awarded ARC Grant DP220100973 to the value of $410,000. New universality in stochastic systems. This project aims to uncover new analyses
and effects in the complex behaviour of non-linear systems with random
noise. Many systems originate near an unstable equilibrium. This project
will develop a new mathematical theory that establishes a universality
in the way the long term effect of noise expresses itself as random
initial conditions in the dynamics. It will fill gaps in Mathematics and
make refinements to existing fundamental scientific laws by including
random initial conditions as predicted by our theory. This will advance
our understanding of complex systems subjected to noise and will provide
significant benefits in the scientific discoveries in Biology, Ecology, Physics
and other Sciences where such systems are frequently met.
• Professor Jerome Droniou; Dr Kim Ngan Le; Professor Zdzislaw Brzezniak;
Professor Dr Andreas Prohl have been awarded ARC Grant DP220100937
to the value of $394,000. A new numerical analysis for partial differential
equations with noise. This project aims to design novel numerical methods,
grounded in rigorous mathematical foundations, for partial differential
equations with stochastic source terms, such as for instance those modelling fluid flows with random perturbations. To ensure the accuracy
of numerical simulations, preserving certain quantities of importance
(mass, flux) is critical. The project’s goal is to develop finite volume
and high-order numerical methods that are applicable in real-world
settings, designed to achieve this preservation of essential quantities,
and mathematically proven to be robust. The expected benefits are
cost-efficient and reliable numerical tools for the scientific simulation of
phenomena subjected to uncontrolled influence.
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• Professor Warwick Tucker; Dr Andrew Hammerlindl; Professor Dr Lorenzo
Diaz; Dr Katsutoshi Shinohara have been awarded ARC Grant DP2201004
92 to the value of $400,000. Computer-aided proofs for non-hyperbolic
dynamics and blenders. This project aims to develop methods to rigorously detect certain geometric structures in systems that are known to
imply chaos and are robust under perturbation. Such structures include
blenders and robust heterodimensional cycles and homoclinic tangencies.
This project expects to generate new knowledge in the area of non
hyperbolic dynamics utilising a novel combination of recent developments
in Dynamical Systems and techniques from rigorous numerics. Expected
outcomes of this project include an efficient computation platform aimed
at detecting and verifying chaos-inducing objects in complex dynamical
systems. This should provide significant benefits, such as an increased
understanding of non-hyperbolic dynamical systems.
• Dr Julie Clutterbuck; Dr Daniel Hauer; Dr Paul Bryan; Professor Guofang
Wei have been awarded an ARC Discovery Grant to the value of
$295,000. Optimal shapes in geometry and physics: Isoperimetry in modern
analysis. This project will find the best isoperimetric shapes in curved
spaces: shapes that optimise geometric or analytic quantities, such as
the volume enclosed by a surface of a given area, or the resonant
frequency of a drum of given area. The optimal shapes lead to tools that
are widely used in differential equations, geometric analysis, statistical
physics, probability theory, and quantum computing. Through this work,
we will forge connections between the geometry of curved spaces, and
the physics of operators therein. The significant benefits of this project
include increasing fundamental mathematical knowledge, building capacity
in Australia’s world-class geometric analysis community, and strong links
with international partners.
Murdoch University
• Associate Professor Hamid Laga; Associate Professor Ferdous Sohel
have been awarded ARC Discovery Grant DP220102197 to the value of
$495,000. Shape4D: Modelling the Spatiotemporal Deformation Patterns
in 3D Shapes. This research will develop new mathematical methods and
algorithms that will enable the use of population-level longitudinal studies
to model the spatial and temporal deformation patterns in 3D biological
objects. Using novel geometric and deep learning techniques, it will create
new methods that will allow the characterization of how the 3D shape
of objects deforms with ageing, disease progression and interaction with
their environment, and the simulation of spatiotemporal deformations
in anatomical organs. Benefits include a better understanding of growth
processes, predictive models of how degenerative diseases progress and a
computational framework that will assist in designing proper mitigation
and intervention strategies.
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Queensland University of Technology
• Dr Vivien Challis; Professor Anthony Roberts; Dr Tirthankar Bandyopadhyay have been awarded ARC Discovery Grant DP220102759 to the
value of $375,000. Optimisation of piezoelectric metamaterials: Towards
robotic stress sensors. This project aims to design new piezoelectric
material microstructures that can enhance the measurement of complex
local stress states within robotic limbs. The project expects to generate
new knowledge of the achievable properties of multi-poled piezoelectric
materials and develop computational tools for the analysis and structural optimisation of such materials. The designed microstructures may
revolutionise piezoelectric sensor technology. Expected outcomes include
manufactured proof-of-concept sensors that enable measurement of local
stress fields. This should provide significant benefits, such as improved
future robot capability and reliability, and research training for nextgeneration Australian computational mathematicians.
Swinburne University of Technology
• S. Russell, D. Hicks, F. Frascoli, have been awarded an NHMRC Ideas
grant, ‘Understanding latent fate programming in T cells’, to the value of
$802,328. The project aims to determine how best T cells can be used to
treat infections and cancer effectively and provide a general framework
on how fate is controlled in multicellular organisms. With Swinburne
Professors Damien Hicks and Federico Frascoli, Professor Russell will
investigate what controls the effectiveness of T cells in their natural
response when the body is faced with infection or cancer using a single
cell analysis. The grant is for 3 years, 2022–2024.
University of Adelaide
• Dr Judith Bunder; Professor Anthony Roberts; Professor Ioannis Kevrekidis
have been awarded an ARC Grant DP220103156, to the value of $375,000.
Multiscale modelling of systems with complex microscale detail. In modern
science and engineering many complex systems are described by distinctly
different microscale physical models within different regions of space. This
project is to develop systematic mathematical and computational methods
for the compact and accurate macroscale modelling and computation
of such systems for application in industrial research and development.
Our sparse simulations, justified with mathematical analysis, use small
bursts of particle/agent simulations, PDEs, or difference equations, to
efficiently evaluate macroscale system-level behaviour. The objective is to
accurately interface between disparate microscale models and establish
provable predictions on how the microscale parameter spaces resolve at
the macroscale.
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University of Melbourne
• Associate Professor Diarmuid Crowley; Dr Johannes Nordstrom have
been awarded ARC Grant DP220102163, to the value of $345,000.
Topology in seven dimensions. Aims: The project aims to give a complete
classification of a certain class of 7-dimensional spaces; namely simplyconnected spin 7-manifolds. We also present related programs classify G 2structures on 7-manifolds. Significance: the proposed classification will be
a signature achievement in the topology of manifolds, with applications
likely in both geometry and mathematical physics. Expected outcomes:
The project will produce a series of papers published in high quality
journals and enhanced scientific collaboration between Australia and the
United Kingdom. Benefits: The project will enhance Australia’s research
reputation by producing excellent research in a field not historically
represented in the country.
• Dr Damjan Vukcevic; Dr Michelle Blom; Professor Philip Stark; Professor
Ronald Rivest have been awarded ARC Grant DP220101012, to the
value of $405,000. In for the count: Maximising trust and reliability in
Australian elections. This project aims to develop innovative approaches to
identifying, measuring, and evaluating errors and purposeful intervention
in the uniquely complex elections at the basis of Australian democracy.
Such methods can underpin a world-class election auditing system, which
contends with the risks that are emerging at the intersection of election
digitisation, cybersecurity and foreign interference. The project’s expected
outcomes are new auditing methods, tested on real Australian election
data, with their benefits quantified against global best practice. The
research outputs should help reinforce the community’s trust in Australian
elections, which are a foundation for our security, social cohesion, and
political resilience.
• Professor Michael Stumpf; Associate Professor Tanja Stadler have been
awarded ARC Grant DP220101005, to the value of $390,000. Phylodynamics for Single Cell Genomics . This project generates the mathematical
framework required to look at single cell data in developmental systems
and tissues. All cells in a multi-cellular organism derive from a single
ancestral cell, generally the fertilised egg cell. Phylodynamics provides
a framework to analyse and model this data, by connecting the shared
ancestry of cells in an organism to the cell population and tissue dynamics.
By developing the mathematical and statistical foundations for the analysis
of single cell data in a phylodynamic framework we will establish a powerful
new computational tools for the analysis of tissues and developmental
processes.
• Dr Scott Mullane has been awarded DECRA Grant DE220100918 to the
value of $426,000 for the project Teichmueller dynamics and the birational
geometry of moduli space.
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University of New England
• Professor Yihong Du has been awarded ARC Grant DP220101820, to the
value of $404,000. Nonlinear partial differential equations and propagation
phenomena. This project of strategic basic research aims to develop
new mathematics in nonlinear partial differential equations to better
understand the propagation phenomena arising in a variety of applications,
such as the spreading of infectious diseases or cancerous cells, or the
invasion of alien species. New models of partial differential equations
over spatial regions with moving boundaries will be introduced and
systematically studied to provide deep understanding of the mechanisms of
important new phenomena in propagation, including accelerated spreading
and the onset of such spreading. The mathematical questions are concerned
with the long-time dynamics of equations with free boundary, and the
asymptotic profiles of their solutions.
University of Newcastle
• Dr Ali Eshragh; Emeritus Professor Jerzy Filar; Dr Konstantin Avrachenkov
have been awarded ARC Grant DP220102101, to the value of $383,000.
Large Markov decision processes and combinatorial optimisation. Markov
decision processes continue to gain in popularity for modelling a wide range
of applications ranging from analysis of supply chains and queueing networks to cognitive science and control of autonomous vehicles. Nonetheless,
they tend to become numerically intractable as the size of the model grows
fast. Recent works use machine learning techniques to overcome this crucial
issue, but with no convergence guarantee. This project aims to provide
theoretically sound frameworks for solving large Markov decision processes,
and exploit them to solve important combinatorial optimisation problems.
This timely project can promote Australia’s position in the development
of such novel frameworks for many scientific and industrial applications.
University of Queensland
• Associate Professor Artem Pulemotov; Emeritus Professor Mark Gould;
Professor Dr Wolfgang Ziller have been awarded ARC Grant DP220102530,
to the value of $313,000. Lie superalgebra representations: a geometric
approach. The concept of a Lie group provides a mathematical underpinning for the idea of symmetry in mathematics, physics and chemistry. The
project aims to advance two fundamental problems related to this concept:
classification of unitary representations of Lie superalgebras, and the
prescribed Ricci curvature problem on Lie groups. The research builds on
newly-discovered connections between these problems to achieve exciting
progress in their resolution. Outcomes are expected to find applications
across a range of fields, such as condensed matter physics, particle
physics, quantum field theory and knot theory. Anticipated benefits include
stronger links between different areas of science achieved through a deeper
understanding of symmetry.
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• Associate Professor Cecilia Gonzalez Tokman; Professor Gary Froyland;
Professor Anthony Quas have been awarded ARC Grant DP220102216,
to the value of $341,000. What predictions can I trust? Stability of
chaotic random dynamical systems. This project aims to make significant
progress on the intricate question of global stability of non-autonomous
chaotic dynamical systems. Using ergodic theory, this project expects
to determine when and how errors in dynamical models that are small
and frequent, or large and infrequent, can cause dramatic changes in
meaningful mathematical model outputs. Expected outcomes include the
discovery of mathematical mechanisms underlying large-scale (in)stability
for time-dependent dynamical systems, and reliable numerical methods
for detecting instabilities. This research is expected to lead to improved
characterisations of shocks or collapse in externally driven dynamical
systems and assist scientists to gauge which predictions they can trust.
• Dr Gunn-Helen Moenhas has been awarded DECRA Grant DE220101226
to the value of $423,000 for the project Testing Effects of Environmental
Exposures on Subsequent Human Generations.
• Dr Timothy Buttsworth has been awarded DECRA Grant DE220100919
to the value of $345,000 for the project Distinguished Geometric Structures
with Symmetry in Four Dimensions.
University of Sydney
• Pengyi Yang was awarded the Metcalf Prize for Stem Cell Research
for his work “mapping the many, complex influences that control stem
cells and how they specialise into different cell types” (https://www.
stemcellfoundation.net.au/pengyi yang).
Pengyi Yang was also awarded the Mid-career Researcher Award from the
Australian Bioinformatics and Computational Biology Society, ABACBS.
• Stephan Tillmann received the Friedrich Wilhelm Bessel Research Award
by the Humboldt Foundation.
• Diana Warren, Ellis Patrick, and Garth Tarr received the University of
Sydney Outstanding Educational Engagement and Innovation award from
the Faculty of Science for 2021.
• Gus Lehrer was awarded the Aisenstadt Chair for 2022 in Canada.
• Kevin Coulembier was awarded a 2022 University of Sydney Research
Accelerator Prize.
• Josh Ciappara won the B.H. Neumann Prize for the best student talk at
the 2021 AustMS meeting.
• Florica Cirstea, Jonathan Spreer, Leo Tzou, Martin Wechselberger, Mary
Myerscough, Georg Gottwald, Daniel Hauer, Zhou Zhou, Anna Aksamit,
Marek Rutkowski, and Jie Yen Fan were awarded ARC Discovery Projects.
• Dr Ashish Goyal has been awarded DECRA Grant DE220100284 to the
value of $444,000 for the project Multiscale mathematical modelling to
gain insights into hepatitis viruses.
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University of Western Australia
• Professor Serena Dipierro won the 2021 Australian Mathematical Society Medal: https://austms.org.au/australian-mathematicians-recognisedfor-contributions-to-research-teaching-and-the-discipline/
• Professor Enrico Valdinoci has been included in the list of 2021 Thomson
Reuters / Clarivate highly cited researchers for the sixth year in a row.
University of Wollongong
• Professor Aidan Sims has been awarded ARC Grant DP220101631, to
the value of $384,000. Noncommutative analysis for self-similar structure.
This project in pure mathematics aims to develop novel mathematical
techniques for understanding self-similar structures using operator algebras. Fractals and self-similarity have many applications both within
and outside mathematics, but remain deeply mysterious, while operator
algebras are the mathematical language of quantum mechanics. This
project expects to provide new connections between self similarity and
operator algebras advancing both fields. Expected outcomes include
increased understanding of self-similar structures, and novel operatoralgebraic phenomena and examples. Benefits include growing Australia’s
capacity in operator algebras and mathematics more generally, and
enhanced international collaboration.
• Associate Professor Adam Rennie; Professor Alan Carey; Dr Galina
Levitina have been awarded ARC Grant DP220101196, to the value of
$332,000. Topological stability from spectral analysis. The aim is to use
mathematical scattering theory to find and study new topological features
of the spectra of linear transformations on Hilbert space. The significance
derives from mathematical models of low temperature conducting quantum
materials. These have revealed ‘topological phases of matter’ that are
stable with respect to a range of variations in the parameters that
determine the system. The stability is desired for applications to quantum
devices. Our results will give topological stability from the scattering
spectrum, a feature not previously seen. The benefits stem from new
results in mathematical scattering theory with a primary novelty being the
analysis of “zero energy resonances” in mathematical models of graphene.
UNSW Sydney
• Dilshan Wijesena received the University Medal in Pure Mathematics
for an outstanding Honours thesis A new continuous class of irreducible
representations of R. Thompson’s groups using Jones machinery. Dilshan’s
honours supervisor is Dr Arnaud Brothier. He is now starting a PhD thesis
with the same supervisor.
• Dr Clara Grazian received the 2021 UNSW Faculty of Science Award for
Early Career Research Excellence.
• Professor Fedor Sukochev has been named the top researcher in Mathematical Analysis in the latest The Australian Research Special Report
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2021. UNSW is also listed as the top research institution in both Algebra
and Computational Mathematics.
Professor David Warton has once again been named as a highly cited
author on the Clarivate Highly Cited Researchers list.
Dr Shane Keating, a Senior Lecturer in oceanography and fluid dynamics,
will lead the IceCube: Monitoring Antarctic sea-ice with small satellites
project, which will strive to provide critical insights into Antarctic sea ice
change to enable enhanced climate forecasting and modelling. It is one of
five collaborative research projects which has attracted funding under the
UK-Australia Space Bridge framework.
https://www.science.unsw.edu.au/news-events/news/unsw-led-teamawarded-uk-australia-spacebridge-grant-study-antarctic-sea-ice
Dr Bryce Kerr has been awarded DECRA Grant DE220100859 to the
value of $354,000 for the project New Techniques for Exponential Sums
Over Low Degree Polynomials.
Professor Scott Sisson; Dr Boris Beranger have been awarded ARC Grant
DP220103269, to the value of $405,000. New methods for modelling realworld extremes. This project aims to develop new theory and methods
for analysing and predicting extreme values observed in real-world processes. Many existing techniques are limited by convenient mathematical
assumptions that commonly do not hold in practice: dependence at
asymptotic levels, process stationarity, and that the observed data are
direct measurements of the process of interest. As a result, using these
techniques may produce undesirable results. Expected outcomes of this
project include theoretically justified data analysis techniques that can
accurately model extreme values seen in the real world. Project benefits
include more realistic analyses of nationally important applications in
climate, bushfire insurance risk, and anomaly detection.
Associate Professor Daniel Chan has been awarded ARC Grant DP2201028
61, to the value of $426,000. New frontiers in the theory of noncommutative
surfaces. In the 90s, Artin launched his school of noncommutative algebraic
geometry, where novel geometric methods were used to profoundly deepen
our understanding of the classical subject of noncommutative algebra. This
project aims to advance this theory by establishing several new frontiers
in the theory of noncommutative surfaces. This project expects to develop
new methods involving sheaf theory, Mori’s minimal model program
and moduli stacks, to study in particular, Artin’s classification problem
for noncommutative surfaces. Expected outcomes include a much richer
geometric understanding of noncommutative algebra. This project should
help ensure Australia plays a leading role in important developments in
both algebra and algebraic geometry.
Professor Josef Dick; Professor Thanh Tran; Dr Quoc Le Gia have been
awarded ARC Grant DP220101811, to the value of $412,000. Novel
Mathematics and Efficient Computational Techniques for Human Vision.
This project aims to develop a new mathematical framework to understand
elastic properties of human corneas. The project expects to generate new
knowledge in understanding bio-mechanical models for human corneas, as
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well as other engineering applications involving materials with random
fluctuations of elasticity. Expected outcomes of this project include
new mathematics and computational algorithms for solving complex
mathematical equations which describe elastic and hyper-elastic materials
such as human corneas. This project will benefit Australia by enhancing
the standing in cutting edge research trends in computational mathematics
such as uncertainty quantification and machine learning.

Appointments, departures and promotions
Australian National University
Departures:
• Martin Helmer, MSI Fellow (Level B) resigned January 2021 and moved
to North Carolina State University.
Arrivals:
• Sean Harris, MSI Postdoctoral Fellow (Level A)
• Hooman Hezaveh, MSI KickStart Fellowship (Level A)
• Edmund Heng, ARC Postdoctoral Fellow (Level A)
Curtin University
• Dr Ritu Gupta has been promoted to Associate Professor.
Edith Cowan University
• Associate Professor Ute Mueller retired in December 2021.
Federation University
• Dr Chris Turville has accepted a voluntary redundancy and left in March.
La Trobe University
Recent promotions
• Dr Amanda Shaker and Dr Rebecca Chisholm have been promoted to
Senior Lecturer.
• Dr Joel Miller has been promoted to Associate Professor.
• Associate Professor Marcel Jackson has been promoted to Professor.
New appointments/promotions
• Dr Christopher Lenard, Head of the Department of Mathematics and
Statistics (from this year Department of Mathematical and Physical
Sciences), is retiring after 30 years of service at LTU. His contributions
to high quality teaching, strong engagement with the regional community,
and general quality of work culture in the Department and School will be
greatly missed.
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• Dr Narelle Brack is appointed as new Head of Department of Mathematical
and Physical Sciences from 21 February. Prior this appointment, Dr
Narelle Brack held a range of leadership roles in the School of Molecular
Sciences, including Head of Department of Chemistry and Physics, and
more recently the Associate Head of School.
Murdoch University
• Dr Doug Fletcher has left Murdoch University and joined Curtin University.
University of Adelaide
• Dr Hemanth Saratchandran, Laureate Research Associate in Pure Mathematics, will depart upon completion of his contract on 5 April 2022.
University of Melbourne
• Vera Somers started on 1 November as a Research Fellow for ARC
Training Centre in Optimisation Technologies, Integrated Methodologies,
and Applications (OPTIMA).
• Barry Hughes and David Balding retired at middle 2021.
• John Banks retired in January 2022.
• Under a variety of frameworks, the School of Mathematics and Statistics
at the University of Melbourne recently converted 22 of their long time
casual tutoring staff to fixed-term and continuing academic appointments
as Teaching Associates. These staff members provide high-quality learning
experiences for undergraduate students and bring to the school invaluable
expertise in small-classroom teaching and learning.
University of Sydney
• Haotian Wu and Nathan Duignan were appointed as academic fellows.
• Kevin Coulembier, Robert Marangell, and Pengyi Yang were promoted to
Associate Professor.
University of Western Australia
• Ed Cripps has been promoted to Level D Associate Professor.
University of Wollongong
• Maureen Edwards, Jiakun Liu, Xiaoping Lu and Andrew Zammit Mangion
were promoted to Associate Professor (December 2021).
• David Gunawan was confirmed as Continuing Lecturer (December 2021).
• Matt Moores was awarded the title of Docent (Computational Statistics)
in the School of Engineering Science at Laappenranta-Lhati University of
Technology (LUT) in Finland for the five-year period 1 October 2021 to
30 September 2026.
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UNSW Canberra
• Simon Watt has been appointed to a five-year position as Lecturer in
Mathematics at the School of Science in UNSW Canberra.
UNSW Sydney
• Dr Sahani Pathiraja and Dr Kristen Hunter have joined the School of
Mathematics and Statistics as Lecturers in Statistics/Data Science.
• Guoyin Li has been promoted to Professor in the 2021 round for his
outstanding contributions in research, teaching, and leadership.
• Dr Clara Grazian has resigned from UNSW Sydney and joined the
University of Sydney as Senior Lecturer in Statistics.

New Books
Edith Cowan University
• R. Tolosana Delgado and U. Mueller (2021).; Geostatistics for Compositional Data with R, Use R! Springer, Cham.
https://link.springer.com/book/10.1007/978-3-030-82568-3#toc
• Dr David Angell’s book Irrationality and Transcendence in Number Theory
has been released, and is available now via a range of booksellers, including
Routledge, Book Depository, Amazon, the UNSW Bookshop.

Conferences and Courses
Conferences and courses are listed in order of the first day.
Information given here is the most up to date available to us at the time of going to
press. You should check the relevant webpages, or contact the organisers directly,
for updates.
Mathematica Solis et Terrae
Dates: 11–13 April 2022
Venue: Australian National University, Canberra
Web: https://maths.anu.edu.au/news-events/events/math%C4%93maticas%C5%8Dlis-et-terrae-australian-academy-science-elizabeth-and-frederick
This Australian Academy of Science Elizabeth and Frederick White Research
Conference was originally scheduled in the MSI Special Year 2020: Mathematical
Physics calendar but has been rescheduled to 2022 due to COVID-19. It will bring
together a diverse group of disciplines to share challenges and explore synergies
in high performance computing simulation in various fields. It will cover topics in
numerical analysis (e.g. Galerkin methods, spline-based techniques, sparse-grids,
uncertainty quantification and matching layers), and applications in solid Earth
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(geophysics), land-atmosphere carbon exchange (earth systems science), and solar
physics.
Symmetry for Group Actions in Differential Geometry
Dates: 23–27 May 2022
Venue: MATRIX, Creswick
Web: https://www.matrix-inst.org.au/events/spectrum-and-symmetry-for-groupactions-in-differential-geometry/
This research program will bring together differential geometers with a particular
emphasis on symmetry. On the one hand, geometry gives rise to symmetry, for
example as isometry groups, controlled by curvature and topology. Conversely,
Lie groups can be used to construct examples of highly symmetrical geometries.
We have in mind both classical Riemannian geometry with global invariants,
especially the spectrum of the Laplacian and harmonic maps, but also other natural
geometric structures including Lorentzian, Finsler, projective, parabolic, and CR
geometry where there are many local classification results and problems concerning
geometries with a high degree of symmetry. Many of these structures have strong
links with physics, optimisation, control theory, and integrable systems. We will
have a diverse group of participants, having in common a strong interest in
symmetry.
Organisers:
•
•
•
•

Emma Carberry (University of Sydney)
Michael Eastwood (University of Adelaide)
Carolyn Gordon (Dartmouth College)
Joseph Wolf (University of California, Berkeley)

Deadline: 30 April 2022
Registration is by invitation only. If you are interested to participate in this
research program, please contact one of the organisers with your CV and research
background.
Mathematics of Tissue Dynamics
Dates: 30 May to 3 June 2022
Venue: MATRIX, Creswick
Web: https://www.matrix-inst.org.au/events/mathematics-of-tissue-dynamics/
This program will see graduate students and world-leading mathematical modellers
come together to collaborate in a week-long research intensive program, in
the area of tissue dynamics. We will focus on multiple scales, incorporating
many different modelling techniques. The aim of the program is to foster a
collaborative environment, where participants will work together on key problems
of tissue dynamics. The program is primarily structured around group discussion,
interspersed with presentations from a number of highly distinguished invited
speakers from Australia, New Zealand and around the world.
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• Domenic Germano (University of Melbourne),
germanod@student.unimelb.edu.au
• Adriana Zanca (University of Melbourne), azanca@student.unimelb.edu.au
• Ryan Murphy (Queensland University of Technology)
• Emine Endes (Heriot-Watt University)
• James Osborne (University of Melbourne)
Deadline: 30 March 2022
Registration is by invitation only. If you are interested to participate in this
research program, please contact one of the organisers with your CV and research
background.
The Student Symposium in Combinatorics
Dates: 30 May to 3 June 2022
Venue: Online
Web: https://sites.google.com/view/2022-student-symposium-comb/home
The Student Symposium in Combinatorics is an online symposium organized
by combinatorics research students for like-minded research students and others
to participate. We invite students at all stages of their studies to attend this
online symposium. The conference is supported by MATRIX and AMSI. The
MATRIX-AMSI PhD Student Research Collaboration scheme supports ongoing
post-symposium research collaboration between students.
Bridging computer science and mathematics
Dates: 31 May to 3 June 2022
Venue: The University of Sydney
Web: https://sites.google.com/view/2022-workshop-bridgingmathstcs/
home?authuser=0
This 4-day workshop will bring together Australian and Australasian researchers
in mathematics and theoretical computer science, in view of fostering exchanges
and collaborations.
Cell Motility in Dynamic Environments
Dates: 6 June 2022 to 10 June 2022
Venue: MATRIX, Creswick
Web: https://www.matrix-inst.org.au/events/cell-motility-in-dynamicenvironments/
This research program will specifically examine the intricate coupling between
fluid mechanics, cell motility and active navigation, ubiquitous features of the microbial world. The participants will present novel mathematical and experimental
approaches for studying cell dynamics in carefully controlled microenvironments,
discussing mechanistic modelling frameworks which can extrapolate these features
to larger scales, and ultimately, experimental platforms for validating bulk
properties. This program will bring together researchers at all career stages, across
various branches of mathematics (e.g. fluid dynamics, stochastic theory, continuum
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modelling, dynamical systems) and experimental sciences (e.g. microbiology,
microbial ecology).
Organisers:
• Douglas Brumley (University of Melbourne)
• Jennifer Flegg (University of Melbourne)
• Jean-Baptiste Raina (University of Technology Sydney)
• Arezoo Ardekani (Purdue University)
• Lars Behrendt (Uppsala University)
Deadline: 7 April 2022
Registration is by invitation only. If you are interested to participate in this
research program, please contact one of the organisers with your CV and research
background.
2D Supersymmetric Theories and Related Topics
Dates: 13–17 June 2022
Venue: MATRIX, Creswick
Web: https://www.matrix-inst.org.au/events/2d-supersymmetric-theories-andrelated-topics-v2/
This program aims to bring together leading international and Australian experts
in string theory and related mathematics with the goal of exchanging ideas, results
and launching new collaborations.
The research focus is on two-dimensional supersymmetric field theories that
are related to string theory and mathematics. Key topics will centre on new
developments in (2, 2) and (0, 2) supersymmetric theories and their connections
to heterotic strings and quantum corrected supergravity, Calabi-Yau manifolds
and vector bundles, AdS/CFT, generalised complex geometry, 2D conformal field
theories and their T-Tbar deformations.
The program will consist of two parts. The first week is primarily research oriented
with sessions of overview talks on the subject areas of the program and plenty of
time for discussions and research activities. The second week will be a research
conference titled ‘2D supersymmetric theories and related topics’.
Deadline: 13 May 2022
Registration is by invitation only. If you are interested to participate in this
program, please contact one of the organisers
•
•
•
•

Johanna Knapp (University of Melbourne)
Jock McOrist (University of New England)
Gabriele Tartaglino-Mazzucchelli (University of Queensland)
Emanuel Scheidegger (Peking University)

with your CV and research background.
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AMSI Winter School: New directions in representation theory
Dates: 20 June 2022 to 1 July 2022
Venue: The University of Queensland
Web: https://ws.amsi.org.au/
Complex Networks Winter Workshop
Dates: 27 June to 8 July 2022
Venue: MATRIX, Creswick
Web: https://www.matrix-inst.org.au/events/complex-networks-winter-workshop/
The Complex Networks Winter Workshop aims to bring together researchers from
around the world at the forefront of research in the transdisciplinary field of
complex networks. The workshop will combine talks on the latest developments
in network science with focused, small-group collaborations around specific open
problems around the central themes of:
•
•
•
•

Indigenous social networks;
Epidemiology;
Challenging data;
The importance of missing and biased network data.

This workshop will be the third edition in a successful series of winter workshops
that took place in Québec City (December 2018 and December 2019). Based
on past experience, we expect that moving CNWW to Australia will bring
together members of the Australian mathematical sciences research community
and international research leaders. All participants will contribute their own solid
expertise to the scientific exchanges which will represent a unique opportunity to
develop and stimulate successful international scientific collaborations.
Organisers:
•
•
•
•
•
•
•

Lewis Mitchell (University of Adelaide)
Laurent Hébert-Dufresne (University of Vermont)
Antoine Allard (Université Laval)
Juniper Lovato (University of Vermont)
Dion O’Neale (University of Auckland)
Mehwish Nasim (University of Adelaide)
Marie-France Gévry (Université Laval)

Deadline: 27 April 2021
Registration is by invitation only. If you are interested to participate in this
research program, please contact one of the organisers with your CV and research
background.
International Congress of Mathematicians
Dates: 6–14 July 2022
Venue: Online
Web: https://www.mathunion.org/icm/virtual-icm-2022
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The International Congress of Mathematicians 2022 (ICM 2022) will now take
place as a fully virtual event. Participation is free of charge, but registration will
be required.
Further announcements will be made on the web-page once available.
PhD Student Symposium: Graduate Talks in Geometry and Topology
Get-Together, or (GT)3
Dates: 25–29 July 2022
Venue: MATRIX, Creswick
Web: https://www.matrix-inst.org.au/events/phd-student-symposium-graduatetalks-in-geometry-and-topology-get-together-or-gt3/
The Graduate Talks in Geometry and Topology Get-Together will strengthen
the blossoming community of graduate students created by the (GT)2 seminar
series. Participants will represent a cross-section of the geometry and topology
community in Australia with interests including computational topology and
geometry, geometrical and topological data analysis, contact geometry, homotopy
theory, hyperbolic geometry, and more.
Students will get the chance to propose problems that interest them and
collaborate with peers at a similar career stage, along with the guidance of more
experienced researchers. Students will also have an opportunity to introduce their
own research to the group during daily student talk sessions, while each of the
experienced researchers will give talks about the current state of their respective
areas. There will be a strong focus on networking and developing effective working
relationships, to help plant the seeds for decades-long collaborative partnerships.
If you have any questions, please don’t hesitate to contact the organisers at
GTsquared@maths.usyd.edu.au.
Registration Deadline: 25 May 2022.
Theory and Applications of Stable Polynomials
Dates: 29 August to 2 September 2022
Venue: MATRIX, Creswick
Web: https://www.matrix-inst.org.au/events/theory-and-applications-of-stablepolynomials/
In recent years, stable polynomials (and the related class of Lorentzian polynomials) have emerged as a novel toolkit capable of solving many long-standing open
questions in algebra, matroid theory, optimisation, interacting particle systems
and economics. They are the driving force behind solutions to the Kadison-Singer
conjecture and Mason’s log-concavity conjecture. They play a fundamental role in
negative dependence sampling, a technique applied in recommender systems, and
have led to new understandings of interacting particle systems and auction theory.
This research program aims to bring together top international experts and
Australian researchers to work on novel applications. It is expected to increase
communication and collaboration between researchers working in different areas
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but using related techniques. It is designed to introduce early-career researchers
to these tools and their recent successful applications, and to seed collaborative
projects among participants at all career stages.
James Saunderson (Monash University)
Ngoc Mai Tran (University of Texas)
Deadline: 29 June 2022
Registration is by invitation only. If you are interested to participate in this
research program, please contact one of the organisers with your CV and research
background.
66th Annual Meeting of the Australian Mathematical Society
Dates: Monday 5th to Friday 9th December 2022
Venue: UNSW Sydney
Associate Professor P. Grossman will be Director. Further details to be advised.

Vale
Bruce Desmond Craven
1931–2022
We report with sadness, the passing of Dr Bruce Craven on the evening of 25th
January 2022, after a long illness.
After completing his B.Sc. and M.Sc with 1st class honours at the University
of Melbourne, Bruce worked during 1954 for the General Electrical Company,
London, returning in 1955 to join Australian Paper Manufacturers as Senior
Research Physicist. While there he also completed a B.A. with 1st class honours in
the School of Mathematical Statistics in 1958. In 1962 he joined the Mathematics
Department at the University of Melbourne as Senior Lecturer, becoming Reader
in 1968 and receiving the degree of D.Sc. in 1973. He remained there until his
retirement in 1996, after which remained as an honorary Principal Fellow, and
continued to engage in research and to publish while his health permitted.
In 1997 he was awarded the Ren Potts Medal for excellence in OR by the Australian
Society of Operations Research.
Many of us will remember Bruce as a friendly although slightly eccentric person
who was also a highly capable and collaborative mathematician with broad
interests. He contributed extensively to the fields of mathematical analysis,
optimisation and operations research. He was also the supervisor of a number of
prominent academic leaders, including Prof. Jeya Jeyakumar (UNSW) and Prof.
Barney Glover (Vice-Chancellor of Western Sydney University).

Nominations sought for the 2022 Australian Mathematical
Society Medal
The Medal Committee for the 2022 Australian Mathematical Society Medal is now
seeking nominations and recommendations for possible candidates for this Medal,
which will be awarded to a member of the Society for distinguished research in
the Mathematical Sciences.
Nominations close on 20th May 2022, should comply with rule 9 below,
and should be uploaded at http://journal.austms.org.au/ojs/index.php/AMPA/.
Nominators should receive an acknowledgement of the nomination: if this is
not received, please contact the Committee Chair. Nominations will not be
automatically rolled over from previous years. For further information, please
contact the Chair of the 2022 AustMS Medal Committee, Professor M. Luczak
(mluczak@unimelb.edu.au). The other members of the 2022 Medal Committee
are Professor A. Henderson (Outgoing Chair), Professor M. Simpson (Incoming
Chair), A Professor S. Lack (one year), and Professor A. Rao (one year).
A list of past AustMS Medal winners appears at https://austms.org.au/awardsgrants/awards/the-australian-mathematical-society-medal/
Rules for the Australian Mathematical Society Medal
1. There shall be a Medal known as “The Australian Mathematical Society
Medal”.
2.

(i) This will be awarded annually to a Member of the Society for
distinguished research in the Mathematical Sciences, who has been
conferred a PhD (or equivalent) (a) no more than 15 years before
31st December of the year in which the Medal is awarded, or (b) with
allowable periods of career interruption that would be commensurate
with part 2(i)(a). Through to 2023 nominees that are no more than
40 years of age as at 31st December of the year in which the Medal is
awarded will also be accepted and the Medal Committee may waive
this age limit by up to five years in cases where there have been
significant interruptions to a mathematical career.
The term “commensurate” allows for part-time employment of equivalent duration to be considered; “career interruption” should include
those accepted by the Australian Research Council in their Fellowship
application guidelines.
The final decision on allowable periods due to career interruption will
be made by the AustMS Medal Committee. Likewise, this Committee
may accept for ‘conferral of PhD’ that all requirements for a PhD
have been met, or rule that an alternative pathway of recognised
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distinguished research is equivalent to the PhD requirement. In the
case that a candidate for the Medal has not received a doctoral degree,
the Committee will make their best determination of a date analogous
to that of a PhD conferral.
Nomination of a candidate for the AustMS medal who has had a
career interruption should include a statement to this effect, including
a quantification of the total number of years of interruption, plus
present details of recognised distinguished research if they have not
received a doctoral degree.
(ii) A significant proportion of the research work should have been carried
out in Australia.
(iii) In order to be eligible, a nominee for the Medal has to have been a
member of the Society for the calendar year preceding the year of
the award; back dating of membership to the previous year is not
acceptable.
3. The award will be approved by the President on behalf of the Council of the
Society on the recommendation of a Selection Committee appointed by the
Council.
4. The Selection Committee shall consist of 5 persons each appointed for a
period of 3 years and known as “Incoming Chair”, “Chair” and “Outgoing
Chair” respectively, together with a fourth and fifth person appointed each
year for one year only.
5. The Selection Committee will consult with appropriate assessors.
6. The award of the Medal shall be recorded in one of the Society’s Journals
along with the citation and photograph.
7. The Selection Committee shall also prepare an additional citation in a form
suitable for newspaper publication. This is to be embargoed until the Medal
winner has been announced to the Society.
8. One Medal shall be awarded each year, unless either no one of sufficient merit
is found, in which case no Medal shall be awarded; or there is more than one
candidate of equal (and sufficient) merit, in which case the committee can
recommend the award of at most two Medals.
9. Nominations for the Australian Mathematical Society Medal should include:
(a) A nomination form (available from the AustMS website) to be completed
by the nominee (b) an extended citation, not more than two pages in
length, arguing the case for awarding the Medal to the nominee; (c) a full
list of publications of the candidate, with the most significant marked by
an asterisk; (d) a curriculum vitae of the candidate’s professional career,
highlighting any achievements which add support to the nomination; and
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(e) the names of three suitable referees, along with a brief statement as to
their appropriateness.
The Rules are listed at
https://austms.org.au/awards-grants/awards/the-australian-mathematicalsociety-medal/the-australian-mathematical-society-medal-rules/

Nominations sought for the 2022 Gavin Brown Prize
The 2022 Gavin Brown Prize Selection Committee is now seeking nominations
and recommendations for possible candidates for this prize, to be awarded for
an outstanding and innovative piece of research in the mathematical sciences
published by a Member or Members of the Society. The award will be for a single
article, monograph or book consisting of original research, and published in the 9
calendar years 2012–2020.
Nominators should provide a brief (1 to 2 pages) summary of what makes the
nominated publication important and original, with appropriate references to prior
or subsequent work in the field. They should also suggest the names of three
assessors.
Nominations close on 21st May 2021 and should be uploaded at http://journal.
austms.org.au/ojs/index.php/AMPA/ Nominators should receive an acknowledgement of the nomination: if this is not received, please contact the Committee
Chair. For further information, please contact the Chair of the 2022 Gavin Brown
Prize Selection Committee, Dr J. Clutterbuck (julie.clutterbuck@monash.edu).
The other members of the 2022 Gavin Brown Prize Selection Committee are
Professor P. Bouwknegt (Outgoing Chair), Professor M. Giudici (Incoming Chair),
Professor G. Willis (one year), and Professor Y. Stokes (one year).
A list of past Gavin Brown Prize winners appears at https://austms.org.au/
awards-grants/awards/gavin-brown-best-paper-prize/gavin-brown-prize-winners/
Rules for the Gavin Brown Prize
1. The Gavin Brown Prize will be awarded annually for an outstanding and
innovative piece of research in the mathematical sciences published by a
Member or Members of the Society.
2. Each award will be for a single article, monograph, or book, consisting of
original research, and published in the 9 calendar years Y − 10 to Y − 2,
where Y is the year of the award.
3. To be eligible for the award of the Gavin Brown Prize, a publication must
have at least one author who must
(i) be a member of the Society, and have been a member of the Society for
the calendar year at the time of publication of the paper (back-dating
of membership is not allowed);
(ii) normally be resident in Australia, and have been normally resident in
Australia at the time when the research was carried out.
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4. In the case of publications with multiple authors, the prize will be shared
by all authors. The existence of authors who do not meet the conditions in
Rule 3 will not preclude this award, although the Selection Committee may
take it into account in assessing the achievement of the author(s) who do
meet those conditions.
5. The Selection Committee may deem a publication ineligible if an author has
previously received an award from the Australian Mathematical Society for
a body of research which included the publication in question.
6. Nominations for the Gavin Brown Prize will be called for in the first half of
each year. A publication may be nominated for the award by anyone who is
not an author of that publication.
7. The award will be decided by a Selection Committee appointed by the
Council.
8. The Selection Committee will consist of 5 persons:
(i) 3 persons each appointed for a period of 3 years, namely a Chair, an
Incoming Chair who will become the Chair in the following year, and
an Outgoing Chair who has been the Chair in the preceding year;
(ii) 2 persons each appointed for one year only.
9. The Selection Committee may consult with appropriate external assessors.
Nominators are requested to suggest names of three assessors.
The Rules above are listed at
https://austms.org.au/awards-grants/awards/gavin-brown-best-paper-prize/

Nominations sought for the 2022 George Szekeres Medal
The Medal Committee for the 2022 George Szekeres Medal is now seeking
nominations and recommendations for possible candidates for this Medal. The
George Szekeres Medal is awarded annually for outstanding research achievement
for work done substantially in Australia.
Nominations close on 20th May 2022, should comply with rule 6 below and
should be uploaded at http://journal.austms.org.au/ojs/index.php/AMPA/
Nominators should receive an acknowledgement of the nomination: if this is not
received, please contact the Chair of the 2022 George Szekeres Medal Committee,
Professor Andrew Bassom (andrew.bassom@utas.edu.au).
The other members of the 2022 George Szekeres Medal Committee are Professor
P. Taylor (Outgoing Chair), Professor N. Thamwattana (Incoming Chair), Professor G. Williamson (one year), and Professor R. Burachik (one year). A list of
past winners of the medal can be found at https://austms.org.au/awards-grants/
awards/the-george-szekeres-medal/
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Rules for the George Szekeres Medal of the AustMS
Rule 1. The award is for a mathematical scientist who is a member of the
Australian Mathematical Society and normally resident in Australia.
Rule 2. The Medal is awarded annually, but only to a candidate of sufficient
merit.
Rule 3. At most one Medal is to be awarded each year.
Rule 4.
(i) The award is for a sustained outstanding contribution to
research in the mathematical sciences. The candidate should
have been resident in Australia when the bulk of the work was
completed.
(ii) The successful candidate will have an excellent record of promoting and supporting the discipline, through activities such as extensive graduate student supervision, outstanding contributions
to leadership in the Australian Mathematical Society, or other
activities which have materially promoted the mathematical
sciences discipline within Australia.
Rule 5.
(i) The George Szekeres Medal can be awarded to a recipient of
the Australian Mathematical Society Medal, provided that the
sustained outstanding contribution to research in Rule 4(i) is
subsequent to the work for which the Australian Mathematical
Society Medal was awarded.
(ii) The George Szekeres Medal cannot be awarded to the same
person on more than one occasion.
Rule 6. Nominations should include: (a) an extended citation, not more than
two pages in length, arguing the case for awarding the Medal to the
nominee; (b) a shorter citation, of not more than 100 words, which may
be used to report the candidate’s achievements in the event that the
nomination is successful; (c) a full list of publications of the candidate,
with the most significant (up to a maximum of 20) marked by an
asterisk; (d) a curriculum vitae of the candidate’s professional career,
highlighting any achievements which add support to the nomination;
and (e) the names of between three and six suitable referees, along
with a brief statement as to their appropriateness.
The Rules above are listed at https://austms.org.au/awards-grants/awards/thegeorge-szekeres-medal/the-george-szekeres-medal-background/

Applications for AMSI-AustMS Scientific Workshop Funding
Are you interested in organising a mathematical sciences research event between
March and December 2022? AMSI and AustMS invite you to apply for funding,
promotional support and more.
Proposals for face-to-face and online events are welcomed. PhD students, earlycareer researchers and first-time organisers are strongly encouraged to apply.
Don’t need financial support? See link for other benefits or contact AMSI directly
(Francesca Hoban Ryan at funding@amsi.org.au).
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Learn more at /rhed.amsi.org.au/workshop-funding/
Applications are considered twice a year. If funding is being sought from both
AustMS and AMSI, a single application should be made at the link above.
If funding is not being sought from AMSI, please contact Dr Deborah Jackson,
Secretary AustMS, Secretary@austms.org.au

News from the annual conference
The Society’s 65th Annual Meeting was held online in December, run by
the University of Newcastle. The Director, Professor Florian Breuer, his team
of local organisers and the Program Committee, led by the Vice-President
(Annual Conferences), Professor Vlad Ejov, were responsible for a very successful
conference.
The following matters from the meeting are provided here for the information of
those who could not attend.
(1) The Australian Mathematical Society Medal for 2021 was awarded to
Professor Serena Dipierro of the University of Western Australia.
(2) The 2021 Gavin Brown Prize for Best Paper was awarded to two winners in
a tie.
Dr Brett Parker of the Australian National University for his paper Holomorphic curves in exploded manifolds: virtual fundamental class, Geometry
& Topology 23 (2019) 1877–1960.
Associate Professor Mike Meylan of the University of Newcastle, Dr Luke
Bennetts of the University of Adelaide, Dr Johannes Mosig of Rasa
Technologies, Berlin, Mr W. Erick Rogers of Naval Research Laboratory,
Mississippi, Dr Martin Doble of Polar Scientific, Argyll, and Professor Malte
A. Peter of the University of Augsburg for their paper Dispersion relations,
power laws, and energy loss for waves in the marginal ice zone, Journal of
Geophysical Research: Oceans, 123 (2018) 3322–3335.
(3) The George Szekeres Medal was awarded to Professor Mathai Varghese of
the University of Adelaide.
(4) The winner of the 2021 Mathematics Education Award for Teaching
Excellence was Dr Sarah Dart from Queensland University of Technology.
(5) The 2021 B.H. Neumann Prize was awarded to Joshua Ciappara (University
of Sydney), who spoke in the Representation Theory session, with a
talk entitled: Hecke category actions via Smith-Treumann theory. Four
honourable mentions were given to Bethany Caldwell (UniSA), James
Stanfield (UQ), Alan Stoneham (UNSW), and Giacomo Tendas (Macquarie
University).
(6) At the AGM, it was confirmed that the sixty-sixth Annual Meeting of the
Society be held at the University of New South Wales from Monday 5th to
Friday 9th December 2022, with Assoc Professor P. Grossman as Director.
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It was also confirmed that the sixty-seventh annual meeting of the Society be
held at the University of Queensland, from Monday 4th December to Friday
8th December 2023. The conference Director has not yet been nominated for
this meeting.
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