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Australian Mathematical Society awards

The George Szekeres Medal is awarded by the Australian Mathematical Society
in even-numbered years to a member (or at most two members) of the Society for
an outstanding contribution to the mathematical sciences in the 15 years prior to
the year of the award. George Szekeres Medal winners for 2012 are Professor Ross
Street FAA, FAustMS and Professor Neil Trudinger FAA, FRS, FAustMS.

The Australian Mathematical Society Medal is awarded annually to a member (or
members) of the Society under the age of 40 years for distinguished research in
the mathematical sciences. A significant portion of the research work should have
been carried out in Australia.

Left to right: Medal winners Anthony Henderson, Neil Trudinger and Ross Street,

and outgoing AustMS President Peter Taylor.

Australian Mathematics Society Medal winners for 2012 are Associate Professor
Anthony Henderson and Dr Stephen Keith.

These awards were announced on 24 September 2012, at the opening ceremony
of the Society’s Annual Meeting in Ballarat. Three of the medals were presented
at the ceremony, followed by short talks from the recipients. Stephen Keith’s was
awarded in absentia. Their citations follow.

Ross Street

Ross Street is an outstanding mathematician, who has done much to promote the
subject in this country: both by his actions within Australia to foster mathematics
and mathematicians, and by his high profile internationally, which has helped to
promote Australian mathematics to the world.
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Street has been a member of the Australian Mathematical Society since 1970,
and a Fellow since 1995. He served two terms on the Council of the Society, and
spent many years as an editor of the Journal and the Bulletin. He was also a local
organizer of the 50th Annual Meeting of the Society in 2006, and has published a
book through the Lecture Notes series of the Society.

Street has been the principal supervisor of nine PhD theses, as well as being re-
sponsible for a wide range of postdoctoral fellows, masters and honours students,
and vacation scholars. But his influence on young mathematicians goes far beyond
what can be captured in any such list, both in terms of the number of people
he has influenced, and in terms of the type of influence. He has spent countless
hours sharing his immense knowledge of mathematics with others; and in ‘getting
to know’ people mathematically by discussing many topics until common interests
could be found.

Street is fiercely loyal and unfailingly generous. An example which is in some ways
extraordinary, but at the same time is entirely typical of Street, involves his for-
mer student Scott Russell Johnson. Johnson was formally enrolled at ANU, but
was being supervised by Street. He was nearing completion when he died, in De-
cember 1988. Feeling that Johnson deserved a doctorate for the work completed,
Street set himself the task of making this happen, and six years later, in 1994, the
posthumous PhD was finally awarded.

The bulk of Street’s research has been formulated in the language of category
theory, but to think of him as just a category theorist would be to underestimate
both his interests and the impact of his work. While it is true that he has made
contributions of the highest order in all areas of category theory, his motivation
often comes from other parts of mathematics such as algebra or topology, or indeed
from closely related subjects such as mathematical physics.

Whatever the motivation, Street always seeks out what he regards as the right
level of generality and abstraction. An excellent example of this can be found in
one of his first papers, The formal theory of monads. The idea of a ‘standard
construction’ arose in algebraic topology as a way of constructing homology; its
role in universal algebra emerged later, and the name ‘triple’, and later ‘monad’
came to be used. But it was Street who realized that the definition and all the
basic theory could be developed in the context of a 2-category.

This allowed all the various dualities of a 2-category to come into play, and also for
the theory to be applied in other areas of mathematics. In particular, the paper is
now fundamental in the study of Hopf algebras and of corings, each of which can be
seen as monads in a suitably chosen 2-category. Street was awarded the Edgeworth
David Medal of the Royal Society of New South Wales for this work. Street made
substantial contributions to bicategory theory. His work on coherence problems
and strictification has influenced category theory itself and also K-theory, as well
as paving the way for later work on monoidal and higher categories.

Another major theme in Street’s work has been monoidal and braided monoidal
categories. His formalization, in joint work with Joyal, of the geometry of tensor
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calculus (for calculations in monoidal or braided monoidal categories) was a mile-
stone in this area. It has proved influential in many areas: Hopf algebras (again)
and quantum groups, knot theory, representation theory, categorical quantum me-
chanics and quantum information theory, and theoretical computer science. His
work with Joyal and Verity on traced monoidal categories has found unexpected
applications in theoretical computer science, since traced monoidal categories can
be used to model feedback (as well as traces in the mathematical sense). Street’s
interest in monoidal categories has continued right up to the present day, and he
continues to make striking contributions to it.

Street is a master at the process of finding the right level of abstraction, and then
doggedly insisting on working at this level. This can take time. Another key strand
of his research which began in the late 1970s but is still in progress was based on
ideas of John Roberts for the use of (strict) n-categories as the correct coefficient
structures for non-abelian cohomology. Street realized that the more general ‘weak’
n-categories were needed, and much of his work since then has been devoted to
defining these structures and developing the resulting non-abelian cohomology.

More recently, higher category theory has attracted the interest of a variety of
people working in topology, mathematical physics, and category theory itself, and
they are all returning to his earlier papers (as well as more recent ones!)

The originality and technical brilliance of Street’s research has been recognized in
various ways, including the Edgeworth David Medal mentioned above. In 1989 he
was elected to the Australian Academy of Science. Just last year he was awarded
the prestigious Chaire de la Vallée Poussin by the Université catholique de Louvain,
in Belgium.

A strong indication of the breadth of Street’s impact can be seen in the list of par-
ticipants of the ‘Streetfest’ meeting in honour of his sixtieth birthday. The meeting
consisted of a one-week conference at Macquarie followed by a one-week workshop
at ANU, and was attended by around one hundred participants from around the
world, and from a wide variety of backgrounds, including algebraic geometers,
differential geometers, homotopy theorists, mathematical physicists, computer sci-
entists, and of course category theorists. The proceedings were published by the
AMS as Volume 431 of the Contemporary Mathematics series.

Neil Trudinger

Neil Trudinger has been responsible for leading and directing mathematics re-
search in Australia ever since he became a department head in 1973. He led a
successful application in the Australian Government’s 1981 Centres of Excellence
competition, and as a result the Centre for Mathematical Analysis was established
at the ANU under his directorship in 1982. It became an internationally recognized
research centre.

This ‘first CMA’ was particularly influential in Australian mathematics. It brought
back to Australia some of the nation’s strongest mathematical scientists, and it
attracted to Australia a number of especially strong mathematicians from other
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countries. Even today, more than 20 years after the first CMA drew to a close,
its impact is clearly visible. Many of the mathematicians who were trained and
nurtured by the CMA, typically receiving there their first experience of research
after their doctorates, now lead mathematics programs in their home institutions,
often in Australia but also abroad.

In important respects the CMA put Australian mathematics research programs on
an equal footing with, and sometimes even ahead of, their counterparts in other
countries. For example, Berkeley’s MSRI opened its doors in the same year as Can-
berra’s CMA. Both were a decade ahead of the UK’s Isaac Newton Institute, and
in fact the INI has reproduced, with more generous funding, the type of program
that Trudinger pioneered in the CMA. The first CMA was truly innovative and
world-leading. The ‘second CMA’, which Trudinger founded and led from early
1991 until 1996, was the ANU’s Centre for Mathematics and its Applications. It
continues to this day. From its inception it has encompassed a broader range of
research, including relatively applied areas of the mathematical sciences such as
statistics. Its national and international impact has been as great as was that of
the first CMA. A highlight of the second CMA is the fact that it incorporates
funding from both the Institute and The Faculties at the ANU.

Trudinger’s positive impact on the mathematical sciences in Australia has been
felt in other ways, too. For example, with one or two other Australian math-
ematicians he shares the credit for making ARC grants available to Australian
mathematicians. Previously the ARC’s role in science had been mainly to support
experimental scientists, but Trudinger persuaded the ARC to fund mathematics
postdocs and research visitors to Australia — an activity he had pioneered in the
first CMA. Trudinger’s early work, though not taken into account for the award-
ing of the Medal, is still cited extensively. He developed Harnack-type inequalities
for quadratic type structures, and applied them to general quasilinear equations.
The so-called ‘Trudinger inequality’ is frequently mentioned in current literature,
usually in its sharpened form called the Moser–Trudinger inequality. In a later re-
sult the famous error in Yamabe’s theorem on conformal deformations of compact
manifolds was indicated and rectified in cases where the integral of the scalar cur-
vature is negative or sufficiently small. This paper led to a great deal of important
later and contemporary research including Schoen’s famous proof of the complete
theorem.

In slightly later work on imbedding theorems. a novel technique for deriving Sobolev
type embedding theorems was developed for derivatives in scalar and vector Orlicz
spaces. This work has been presented in expository monographs on Sobolev and
function spaces.

A new and simpler proof of the famous interior gradient bound of Bombieri, De
Giorgi and Miranda, for the minimal surface equation, was presented in 1972. The
approach was further developed in later papers, where the significance of he square
of the mean curvature was brought out.

A series of papers between 1971 and 1981 were concerned with the development
and application of new test function techniques to the derivation of various local
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and global estimates and properties of general second-order linear elliptic opera-
tors in divergence form, while in 1980, a different approach to the fundamental
estimates of Krylov and Safonov was developed, together with new local estimates.
Subsequently these ideas were combined with test function techniques to obtain
Harnack inequalities for mean curvature type operators and quasi-minima, which
settled previous open problems.

Classical Dirichlet and general oblique boundary value problems were treated in a
series of papers between 1983 and 1986. The resulting theory was quite complete
and included the quasilinear approach of Ladyzhenskaya and Ural’tseva, Serrin
and others as a special case.

In the late 1980s, a series of papers were concerned with uniqueness and regularity
of viscosity solutions (as introduced by Crandall and Lions) of fully non-linear
uniformly elliptic equations. Uniqueness results were discovered independently of
related work of Jensen and Ishii and are stronger in the uniformly elliptic case.
The regularity results obtained were similar to results of Caffarelli, obtained inde-
pendently by different techniques.

Papers between 1983 and 1986 treated boundary-value problems and estimates
for Monge–Ampère type equations and contained a number of new ideas. Recent
important contributions include the degenerate case. The link between Monge–
Ampère type equations and isoperimetric inequalities was also discovered and sub-
sequently exploited.

In the area of discrete approximations, a series of papers with H.J. Kuo treated
maximum principles and local estimates for elliptic and parabolic difference equa-
tions in general form. Applications range from stability results for discrete ap-
proximations to viscosity solutions of non-linear elliptic and parabolic equations.
Subsequent research established the crucial estimates on general meshes that are
arbitrary discrete sets.

A weak (viscosity) approach to curvature equations was introduced and developed
in 1990. Solution bounds were subsequently obtained by a test function argument
based on geometric identities. Later, classical solvability of the Dirichlet problem
was established for curvature quotient equations, which had been excluded from
previous investigations by Caffarelli, Nirenberg, Spruck and Ivochkina. A paper in
1995 resolved outstanding problems from the earlier work of Caffarelli, Nirenberg
and Spruck with a completely new technique for estimating second derivatives at
the boundary. This technique had widespread applications including global regu-
larity in optimal transportation. Hessian equations were also used to prove sharp
extensions of the Aleksandrov maximum principle to lower norms. Degenerate Hes-
sian equations were also treated. Jointly with X-J. Wang, a program of extending
Hessian operators as measures on associated classes of generalized subharmonic
functions, equivalent to viscosity sub-solutions, was developed with resultant ap-
plications to Hessian equations with measure data and non-linear potential theory.
This was published in a series of papers, in the late 1990s, with subsequent exten-
sions to non-commuting vector fields and to mean curvature measures. Building
upon techniques from Monge–Ampère theory, another paper with X-J. Wang, es-
tablished the validity of the Chern conjecture in affine geometry, namely that
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an affine maximal graph of a smooth, locally uniformly convex function in two-
dimensional Euclidean space R

2 must be a paraboloid. They also showed that any
convex affine-complete hypersurface in R

n+1 is Euclidean complete if n ≥ 2, and
established the existence of generalized solutions in all dimensions and local reg-
ularity in two dimensions of the affine Plateau problem in a subsequent paper. A
paper in 2001 provided a new proof of the solution of the original Monge problem.
A later paper was a major breakthrough in the regularity theory as it enabled
the existing theory to be extended to general, non-quadratic cost functions and
was further developed and refined in a series of papers. The higher order version
of the original Yamabe problem, which involves solving a Hessian equation on a
compact Riemannian manifold was solved in the quadratic (k = 2), and the in-
termediate case (k = n/2) in 2010. The monograph with Gilbarg has become a
fundamental text and reference for linear and non-linear elliptic equations. It has
been translated into both Chinese and Russian. Springer-Verlag has reissued the
second edition in the series Classics in Mathematics, an honour bestowed upon
only a few of its more distinguished monographs. The first edition was mostly
written by Trudinger and the new material for the second edition and the Rus-
sian version was written wholly by him. This book has also been the most cited
publication on the American Mathematical Society database, MathSciNet since its
inception. Trudinger’s 1995 University of Toronto lecture notes cover more recent
developments.

Anthony Henderson

In 2001 Anthony completed his PhD at the Massachusetts Institute of Technology
under the guidance of renowned representation theorist George Lusztig. He then
moved from MIT to The University of Sydney, where he remained ever since. He
currently holds the position of Associate Professor.

Anthony’s research centers around questions in representation theory. Both in
depth and in breath his work is quite remarkable, relying on tools and techniques
from algebraic geometry, algebraic combinatorics and representation theory itself.

He has written a number of groundbreaking papers, including his joint work with
Pramod Achar in which they introduced the important new concept of the en-
hanced nilcone. By studying the action of the general linear group on this cone
Anthony and his collaborator managed to give a beautiful geometric interpreta-
tion of the generalized Kostka polynomials of Shoji, settling a deep and important
open question. They showed in particular that the Shoji–Kostka polynomials en-
code the dimensions of intersection cohomology groups of the orbit closures in the
enhanced nilcone.

Stephen Keith

Stephen completed his PhD at the University of Michigan in 2002 under the guid-
ance of the late Juha Heinonen. He then spent time at the University of Helsinki
and the Australian National University, before taking up a position with the Com-
monwealth Bank in 2004. Since 2006 Stephen has been with the Macquarie Group,
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first in Sydney and, from 2011, in Singapore. Since leaving academia Stephen has
remained mathematically active, a real testament to his dedication and mathe-
matical talent.

Stephen’s main research interests are the analysis and geometry of metric spaces,
geometric measure theory and harmonic analysis. He has published in some of the
most prestigious mathematics journals, such as the Annals of Mathematics and In-
ventiones Mathematicae, and, remarkably, his 2008 paper ‘The Poincaré inequality
is an open ended condition’ written jointly with Xiao Zhong is ranked in the top
ten of all mathematics papers published in that year according to MathSciNet. In
this landmark paper, a deep and long standing question on the theory of weighted
Poincaré inequalities and Sobolev spaces is resolved. Their result continues to find
new and important applications in the analysis of metric spaces, in quasiconformal
geometry, harmonic analysis, and potential theory.




