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Welcome to the September issue of the Gazette, where we are looking outward
from our shores. In the President’s Column, Nalini Joshi emphasises the importance of regional engagement, particularly in Asia. This outlook is echoed in Alan
Carey’s Maths Matters, where he suggests that an international focus might help
overcome funding issues, and that a high research proﬁle overseas will help us
access international funding.
This international source of funding, Alan says, might help reduce the reliance of
Australian universities on the fees paid by international students. Noel Smyth, an
expatriate working in University of Edinburgh, also comments on the danger of
relying on international student fees, and presents a warning comparison between
Australian universities and the car manufacturer GM.
But on the brighter side, we have an encouraging report on the excellent performance of young Australian mathematicians at the International Mathematics
Olympiad. Congratulations to the team for such an outstanding performance!
And congratulations also to the dedicated group of organisers from the Australian
Mathematics Trust who enable these, and many other young mathematicians, to
participate in higher-level mathematics through competitions and associated activities throughout the year.
Moving to our own (slightly less) prestigious competition, and congratulations to
Michael Yastreboﬀ, winner of Puzzle Corner 12. Norman Do, who has contributed
this excellent column for the past three years, is signing oﬀ after 2009. So we are
putting the call out to all you keen puzzle solvers: would you like to take up the
baton and run this popular feature of the Gazette? If you are interested, please
contact us at gazette@austms.org.au.
Finally, we talk to Cheryl Praeger about her distinguished career in Mathematical Minds, hear about Karl Marx’s interest in calculus in one of our technical
papers, and have book reviews and all the news from the Australian mathematical
community.
Happy reading from the Gazette team.

Nalini Joshi∗

How much regional engagement should the Australian Mathematical Society have?
You may have heard the perennial joke about how to tell the diﬀerence between
introverted and extroverted mathematicians: the extroverted ones look at your
shoes! So my question is should we be looking at the shoes of Asian mathematical
societies? You may have guessed at my answer already but let me give you the
gist of my thinking.
Recently, I was invited to give a plenary lecture at the Asian Mathematics
Conference1 , held in Kuala Lumpur, Malaysia. It was the ﬁfth in the series of Asian
Mathematics Conferences (AMC) held under the aegis of the South East Asian
Mathematical Society. This series started in 1990, in Hong Kong. The Korean
Mathematical Society won the bid to host the next AMC in Busan, in 2013. You
may have heard by now that Korea will also host the International Mathematics
Congress in Seoul in 2014.
The AMC in Malaysia attracted more than 600 registered delegates and received
approximately half its funding from the Malaysian government. There were other
noteworthy features of this conference. Most of the people who came to ask
me questions during the conference were students, some of them undergraduate
students. Overwhelmingly, the questions were to do with mathematics, not just
in my area but areas in which they were grappling with diﬃcult problems. One
of the young people I met gave me a new insight into a result I had on one of my
slides. This was a slide I had shown in many talks, in many great mathematical
institutions around the world. No one had pointed out this particular insight
before.
These conversations served to remind me that mathematics is universal. Anyone,
no matter what age, gender, or ethnicity is capable of insight. One of the greatest
mathematicians of the last century2 started out as a postal clerk in India and
ended up a Fellow of the Royal Society. I would like to encourage us all to be
more open to this possibility that great conversations can be had anywhere and
that surprising insights can arise from unexpected meetings.
Of the 600 registered AMC delegates, only three were from Australian Universities,
myself included. Until I was invited as a speaker, I had not heard of this series of
conferences before. At least nine mathematical societies are part of the South East
Asian Mathematical Society. Only four of these appear to have direct reciprocal
membership agreements with our society, although the SE Asian Mathematical
Society itself has a reciprocal membership with us. At the end of my talk, I
∗ E-mail:

President@austms.org.au

1 http://math.usm.my/amc2009/

2 http://en.wikipedia.org/wiki/Srinivasa
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mentioned our upcoming annual conference. Many people asked me whether they
would be ‘allowed’ to attend. Most had not heard of our event before.
I learnt about other events that occur in Asia on a regular basis. Did you know
that there is an East Asian section of SIAM3 ? Its annual conference was held in
June this year at the Universiti Brunei Darussalam. Its sixth annual conference
will be held in Kuala Lumpur, Malaysia in June 2010.
Another view of regional engagement came to me from our publishers, Cambridge
University Press. One of the reasons they wanted to publish our journals is that
they see us as an entry point into the Asian market, particularly the Chinese
market. We are seen as a provider and shaper of high quality academic material
which attracts Asian authors. CUP would like to help us grow in terms of visibility
in the Asian market.
From my point of view, making more connections to regional societies is a positive
sum game. Both sides win in this game. Many of us already have collaborators
in Asia and students from Asia. Some have returned to their countries and
maintain strong links with their previous supervisors. It is now easier to continue
collaborative links through facilities such as the Access Grid and other programs
such as Skype, especially because Asian time zones are close to Australian ones.
Reciprocal membership can only help us grow in numbers. Finally, Australian
mathematicians can only grow in exposure through the international activities
that are focussed on Asia in the next ﬁve years, with the ICM 2010 in Hyderabad,
India and ICM 2014 in Seoul, Korea.
At the very least, I will suggest that we highlight conferences like the ones I
have mentioned in our society web pages. I hope you will agree that supporting
reciprocal membership agreements with all regional mathematical societies is a
good thing. Please let me know if you have any other ideas.

Nalini Joshi has held the Chair of Applied Mathematics
at the University of Sydney since 2002. In 2008, she was
elected a Fellow of the Australian Academy of Science.
She is currently Head of the School of Mathematics and
Statistics.

3 http://jnumath.kr/easiam/

Sophisticated computer-aided assessment is
certainly possible, but what are we trying to achieve?

I am writing to you regarding Dr Keady’s letter in the July 2009 issue of the
Gazette, Volume 36 Number 3, p. 161. In this letter he mentions the STACK
computer-aided assessment (CAA) system which I designed following my experience with the AiM CAA system here at the University of Birmingham.
Computer-aided assessment is another tool which we can use to help our students
learn. By using computer algebra to establish the mathematical properties of
expressions entered by students, we believe we can create more valid online assessments than are possible with multiple-choice formats. Ultimately, whether such a
tool is used eﬀectively is the responsibility of both the teacher and the student.
In my view there are two important strands to mathematical activity.
(1) The use of routine techniques.
This includes recognition and the reduction of problems to cases for which a
standard algorithm is applicable.
(2) Problem solving.
This involves elements of novelty (for the solver at least), which demand
creativity and often personal struggle. Sometimes solutions are useful for
solving similar problems. In other cases the argument is somehow unique.
The two strands are inseparable. Problem solving may be replaced by memory or
research (with a small ‘r’, i.e. looking up the answer). Without suﬃcient practice,
recognition is impossible and all mathematical questions become problem solving,
which is ineﬃcient and causes problems in recording and communicating mathematics. But what is the point of simply being good at technique if we don’t apply
these techniques to solve problems?
CAA is most eﬀective for only one of these activities, that is, assessing the practice of routine technique. CAA can assess the answers to problems, but not the
method or reasoning. More advanced, but still standard techniques, such as solving the wave equation on a square domain, require extended calculations. Steps in
such calculations are diﬃcult to assess automatically without providing the student with templates for intermediate answers. This is initially helpful when ﬁrst
learning such a technique, but ultimately I would expect my students to work
more independently of such structure. The CAA with which I am familiar cannot
currently assess logical proof or geometrical reasoning. They cannot assess students’ criticism of an incorrect answer. To concede a tool does not do everything
is quite diﬀerent from saying it does nothing useful. We have a responsibility to
use the right tool for each task.
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Online CAA could certainly be used for high-stakes summative assessments. At
the University of Birmingham, UK, we routinely use CAA for weekly problem
sheets which are primarily formative, but which contribute a small summative
mark to some modules. We have occasionally used CAA for end of module examinations. Such CAA systems are designed to give immediate feedback to students
and are hence primarily formative. They are not really designed to evaluate the
eﬀectiveness of teaching at university.
Sophisticated computer-aided assessment is certainly possible, but when the standards of teaching are evaluated we need to decide the relative importance attached
to the type of procedural practice problems that CAA is most eﬀective at assessing. What are we really trying to achieve? I am nervous about recommending
such systems to a Tertiary Educational Quality and Standard Agency. You might
just get what you ask for, but that might not be the whole story about what you
want.
Christopher Sangwin
Birmingham.

E-mail: sangwin@for.mat.bham.ac.uk

Where to from here?
Alan Carey∗

Universities in Australia are ﬁnancially at a major disadvantage compared with
those in North America and Europe. Yet despite our current situation there is some
excellent mathematical research being produced that is creating an impressive international proﬁle. Moreover, there is a new generation of young mathematicians
in our universities who will keep mathematics alive in this country in the future if
we can ﬁnd ways to help them remain research active. (By contrast the situation
in statistics is dire and requires more drastic action.)
There are some potential downsides. Increasingly, Asian universities are overhauling us. The high dependence of our universities on overseas fee income means that
we will be very vulnerable in the near future as higher education becomes more
freely available in the region. And most signiﬁcantly we are starting from a very
weak base with a system that has a serious infrastructure deﬁcit and a structural
problem with respect to the funding of both teaching and research. On the upside,
the recent Federal Budget promises some structural reform that will help. But, as
we saw with the increase in mathematics funding under the Howard Government,
there is no guarantee that the budget money will ﬂow to the mathematical sciences
and continued lobbying and arguing for our case is essential.
I saw three red ﬂags in the Budget. The ﬁrst is the comment that the Government
will re-orient the Institutional Grants Scheme to reward collaborative performance
with industry and other end users. This looks like yet another ‘leveraging mechanism’ whereby government drives universities to spend their budgets on research
with a perceived economic beneﬁt. The second ﬂag is that we are to have yet
another review of discipline-based costs for teaching and learning. I feel that our
current position is not secure and the mathematical sciences community will have
to ﬁght even to maintain the status quo. Finally the ‘hubs and spokes’ model
for research collaboration has some potential beneﬁts if properly funded, but is
dangerous if it is a further device for leveraging existing spending in a particular
manner driven by well-intentioned but misinformed notions of how research really
works. For example, we have already seen that the mathematical sciences do not
undertake research in a fashion that appeals to the Australian Research Council’s
(ARC) view of Centres of Excellence for example.
Figures I saw recently indicate that student/staﬀ ratios in Australian universities
have risen from 11 students for each staﬀ member 30 years ago to 25 students on
average today. These are comparable with those in Asian universities and contrast
sharply with those in North America and Europe. On the other hand 30 years
ago there was little grant money for mathematics research as this was covered
∗ Mathematical

Sciences Institute, Australian National University, Canberra, ACT 0200.
E-mail: Alan.Carey@anu.edu.au
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by the teaching funding. Taking into account competitive grant income and fee
income, my best guess is that mathematics is probably, on average, about half as
well funded today as it was back then with a few exceptions. On the other hand,
I am constantly impressed by the depth and diversity of Australian mathematics
by comparison with our earlier situation.
The Australian National University (ANU) is in diﬃculties for other reasons largely
to do with John Howard’s politics. While ANU undergraduates are funded in the
same fashion as the rest of the sector, the Institute of Advanced Studies (IAS)
Block Grant is not part of the usual Federal education budget but is allocated in a
diﬀerent fashion. In dollar terms it is the same now as 15 years ago which means in
real terms this represents about a 50% funding cut over that period. The majority
of the grant is spent on large-scale infrastructure (most of national importance)
and overheads. The mathematical sciences share is only about 1.2% of the total.
So staﬀ supported by the IAS Block Grant are not full time researchers but are
mostly funded by a complex formula with their salary made up from a variety of
other sources. They teach undergraduates, supervise honours, masters and PhD
students and carry on their research like everyone else. They carry also the responsibility to represent Australia internationally. For example Neil Trudinger is on
the Abel prize committee (see his report on p. 249 in this issue of the Gazette).
Others have joint appointments with overseas institutions and many are engaged
with overseas research institutes or have responsibilities overseas on a regular basis. One aspect of the job at ANU is to maintain a high international proﬁle for
Australia in the areas of mathematics that we are able to cover, to engage with
the leaders in our profession and also to be active in promoting links between Australian mathematicians and our international colleagues. Dealing with the massive
funding cuts at ANU in the last decade has forced us to re-think the way we fund
our activities. Some of what we have learnt certainly applies at other Australian
universities.
One lesson is that to maintain a high research proﬁle for Australian mathematics
we are going to have to ﬁnd ways to tap into international funding sources. For
example it is possible now to engage with EU networks on an individual basis. We
can also gain support by participating as organisers in programs at overseas Institutes. At ANU we have been active in programs at the Newton Institute, Paciﬁc
Institute for the Mathematical Sciences (PIMS), Fields, Mathematical Sciences
Research Institute (MSRI) and so on. By being an organiser you can direct funding towards your students or colleagues. I am sure that many other Australian
mathematicians have been doing this too. Despite the myopic attitudes of our
granting bodies and our governments towards funding international engagement,
Australian mathematics is beneﬁtting greatly by such involvement. If the ARC
understood this issue better and were speciﬁcally tasked with the job of promoting
such interaction then we in Australia could derive immense returns from the huge
overseas investment in research. At the moment, because there is no serious source
of Australian funding for international linkages, this possibility is only just starting
to open up. With this future direction in mind ANU has signed a collaboration
agreement with PIMS. Our intention is to work for the beneﬁt of Australian mathematical sciences generally in organising joint activities with PIMS. We are also
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negotiating with Centre National de la Recherche Scientiﬁque (CNRS) in France
for an on-going collaboration agreement.
A further recent change in our situation has been provided by AMSI who have
injected a capacity for supporting education and research networking within Australia that is very valuable. However, the failure of the Federal government to give
AMSI stable funding is similarly myopic and out of step with our international
peers. It is not all gloomy as the recent grant of $2 million for 2009 demonstrates.
It is clear from this that AMSI is high on their agenda and if it were not for the
ﬁnancial crisis we would have cause for optimism. However, as a community we
are probably going to have to re-invent AMSI if it is to continue. One diﬃculty we
have to overcome is that outside Victoria it is not seen as a national organisation.
It is not possible for other institutions in other states to tap into funding sources
to assist AMSI while it remains in its current form. My personal view is that in
the future AMSI must have a physical presence outside Victoria if it is to survive
and should follow more closely the distributed model established by PIMS which
straddles the US and Canada.
Unfortunately there is no simple, achievable, universal strategy to ensure that the
working conditions in mathematical sciences departments in Australia are good
enough to enable the next generation to ﬂourish. We have seen how the substantial achievement of winning extra funding from the Howard Government was
sabotaged at the university level because there was no widespread acceptance
within our universities of the importance of increasing the funding of mathematical sciences departments. In this situation we must ﬁnd further strategies to
convince our university administrators to treat the mathematical sciences on an
equal footing with other disciplines.
Finally, as an illustration of the kind of international engagement that I am talking
about, I will add a few words about the visit of Terry Tao as the Clay-Mahler
lecturer. When it became clear to me that AMSI would have to dig deep and take
money from other activities to fund Terry’s tour I recalled some correspondence
that I had been involved in with the Clay Mathematics Institute (CMI). They
are keen that former Clay Fellows should deliver at least one lecture series at a
suitable venue both to publicise the CMI and their own personal mathematical
achievements. So I was very pleased when the CMI agreed not only to fund Terry
to deliver the Clay-Mahler lectures for this year but to fund two other outstanding
mathematicians (Danny Calegari and Mohammed Abouzaid) to tour with him
to create an event that will be inspirational to the public and to our younger
generation of mathematical scientists.
Alan Carey studied at the Universities of Sydney and Oxford, then took
up research fellowships at the University of Adelaide and the ANU. He
held a continuing position at the University of Adelaide, with brief appointments to Flinders University and to ANU, from the mid-80s until
2002. Since then he has been the Dean of the Mathematical Sciences Institute at ANU. He has been a Clay Mathematics Institute Scholar on
three occasions, in 2000 and again in 2001 at Harvard, and in 2006 at the
Erwin Schrödinger Institute in Vienna. He was President of the AustMS
from 2000 to 2002.

Norman Do∗

Welcome to the Australian Mathematical Society Gazette’s Puzzle Corner. Each
issue will include a handful of entertaining puzzles for adventurous readers to try.
The puzzles cover a range of diﬃculties, come from a variety of topics, and require
a minimum of mathematical prerequisites to be solved. And should you happen
to be ingenious enough to solve one of them, then the ﬁrst thing you should do is
send your solution to us.
In each Puzzle Corner, the reader with the best submission will receive a book
voucher to the value of $50, not to mention fame, glory and unlimited bragging
rights! Entries are judged on the following criteria, in decreasing order of importance: accuracy, elegance, diﬃculty, and the number of correct solutions submitted. Please note that the judge’s decision — that is, my decision — is absolutely
ﬁnal. Please e-mail solutions to ndo@math.mcgill.ca or send paper entries to:
Gazette of the AustMS, Birgit Loch, Department of Mathematics and Computing, University of Southern Queensland, Toowoomba, Qld 4350, Australia.
The deadline for submission of solutions for Puzzle Corner 14 is 1 November 2009.
The solutions to Puzzle Corner 14 will appear in the March 2010 issue of the
Gazette.
Positive subsets
Let X be a set consisting of one hundred integers whose sum is 1. What is the
maximum possible number of subsets of X which have positive sum?
Continued calculation
What is the sum of the following two expressions?
1

1
1

2+

1

3+
4+

1
1
··· +
2009

.

1
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1
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1
··· +

1
2009

∗ Department of Mathematics and Statistics, McGill University, Montréal H3A 2K6, Québec,
Canada. E-mail: ndo@math.mcgill.ca
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Matching shoes
There are 15 left shoes and 15 right shoes jumbled up and placed in a row. Show
that there must be 10 consecutive shoes consisting of 5 left shoes and 5 right shoes
(in no particular order).
The itinerant queen

Snail trail

Photo: Zsuzsanna Kilián

A subset of the squares of an 8 × 8 chessboard is called accessible if a queen can
visit each of the squares, possibly more than once, without landing on any others.
Someone decides to paint each square of a chessboard red or blue in a random
manner. Prove that the set of red squares is accessible or the set of blue squares is
accessible. (Recall that a queen moves along any horizontal, vertical or diagonal
ﬁle of the chessboard without landing on squares that she passes over.)

(1) A snail crawls along ﬂat ground with constant speed, turning through a right angle
every 15 minutes. Prove that the snail can
only return to its starting point after a whole
number of hours.
(2) A snail crawls along a straight line for 10 hours, while several people are
watching. It is known that each of these people watched the snail for exactly
one hour, during which the snail crawled exactly one metre. It is also known
that the snail was watched by at least one person at all times. What is the
maximum distance that the snail could crawl during these 10 hours?

Solutions to Puzzle Corner 12
The $50 book voucher for the best submission to Puzzle Corner 12 is awarded to
Michael Yastreboﬀ.
Soccer stats
Solution by: David Angell
In order to obtain a contradiction, suppose that the player had never scored in
precisely 80% of the matches. Then the player’s percentage must have increased
from less than 80% to more than 80% in a single game. Suppose that, prior to
this game, the player had scored in a games out of a total of b games. Then we
have
a
4
a+1
4
<
and
> .
b
5
b+1
5
But this implies 5a < 4b < 5a + 1, which is impossible since a and b are integers.
n
In fact, the same solution works if the ﬁgure of 80% is replaced by n+1
, where n
is a positive integer.
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Loopy potatoes
Solution by: Alan Jones
If you imagine moving the two surfaces of the potatoes until they intersect, then
the curve of intersection will form a loop on each potato. These loops will be
congruent when considered as subsets of space.
Island tour
Solution by: Kevin McAvaney

Photo: Sebastian Szlasa

First, we will show that the states can be
properly coloured black and white — by
this, we mean that any two states which
share a border have diﬀerent colours. This
is clearly true if there is only one chord of
the circle and we can now proceed by induction. So suppose that it is true whenever
there are k chords and consider an island
with k + 1 chords. Without loss of generality, let’s assume that one of the chords
is aligned north-south. Now remove that
chord and use the induction hypothesis to properly colour the remaining conﬁguration. Putting back the removed chord will divide each state that it intersects
into two states. Change the colour of every state that is west of the chord. The
result is a proper colouring so, by induction, the states can be properly coloured
black and white.
Now for any tour, list the colours of the states in the order in which they are
visited. Since no two borders are crossed simultaneously, the colours alternate
between black and white and each change in colour represents a border crossing.
The tour starts and ends in the same state so there is an even number of colour
changes and therefore an even number of border crossings.
Table trouble
Solution by: James East
Suppose that rotating the table by k places clockwise produces a conﬁguration
such that a chair has a number which matches the number on the corresponding
plate. Then that chair must be k places clockwise from the plate with the same
number. So if the task is impossible, then there must be a chair that is k places
clockwise from its corresponding plate for every value of k from 0 to 999.
Let dk be the number of places that the chair numbered k is clockwise from the
plate numbered k. Assuming that the task is impossible, we know that
d1 + d2 + d3 + · · · + d1000 ≡ 0 + 1 + 2 + · · · + 999 ≡ 500

(mod 1000).
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Number the positions of the table from 0 to 999 in a clockwise manner and let ck
be the position of the chair numbered k and let pk be the position of the plate
numbered k. Clearly, we have ck − pk ≡ dk (mod 1000). Therefore,
d1 + d2 + d3 + · · · + d1000
≡ (c1 − p1 ) + (c2 − p2 ) + (c3 − p3 ) + · · · + (c1000 − p1000 )
≡ (c1 + c2 + c3 + · · · + c1000 ) − (p1 + p2 + p3 + · · · + p1000 )
≡0

(mod 1000),

since (c1 , c2 , c3 , . . . , c1000 ) and (p1 , p2 , p3 , . . . , p1000 ) are both permutations of (1, 2,
3, . . . , 1000). This gives us the desired contradiction, so we can deduce that it is
always possible to rotate the table so that no chair has a number which matches
the number on the corresponding plate.
Height diﬀerences
Solution by: Michael Yastreboﬀ
Let the boys’ heights, in non-decreasing order, be B1 , B2 , . . . , B20 and the girls’
heights, in non-decreasing order, be G1 , G2 , . . . , G20 . We will show that, no matter
how the boys and girls are paired, we can keep swapping partners while maintaining the height condition — that is, the diﬀerence in height between the boy and
girl in each couple is no more than 10 centimetres — ﬁnally arriving at the conﬁguration where the boy with height B1 is paired with the girl with height G1 , the
boy with height B2 is paired with the girl with height G2 , and so on.
Suppose that the shortest boy is originally paired with the girl with height Gm
while the shortest girl is originally paired with the boy with height Bn . If m =
n = 1, then the shortest boy and the shortest girl are paired with each other, as
desired. Otherwise, we have the string of inequalities
B1 − 10 ≤ Bn − 10 ≤ G1 ≤ Gm ≤ B1 + 10 ≤ Bn + 10,
which imply that |B1 − G1 | ≤ 10 and |Bn − Gm | ≤ 10. Therefore, we may swap
the pairs so that the boy with height B1 is paired with the girl with height G1 and
the boy with height Bm is paired with the girl with height Gn without disturbing
the height condition.
Now remove the couple with heights B1 and G1 from consideration and repeat
the process with the couple with heights B2 and G2 . Continuing in this manner,
we will eventually have paired the shortest boy with the shortest girl, the second
shortest boy with the second shortest girl, and so on, up to the tallest boy with
the tallest girl, without disturbing the height condition.
Prisoner perplexity
Solution by: Ivan Guo
Call the prisoners P1 , P2 , . . . , P100 and let prisoner Pk assume that the sum of all
of the numbers assigned to the prisoners is congruent to k modulo 100. Using this
assumption, when the prisoner sees all of the remaining prisoners’ numbers, they
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can then subtract modulo 100 to determine their own number. Of course, using
this strategy, exactly one of the prisoners will be correct and all of the others will
be wrong.
Weighing coins
Solution by: Joseph Kupka
(1) Split the 68 coins into 34 pairs and weigh each coin against its partner. We
know that the heaviest coin is one of the 34 coins which was heavier than
its partner. Split these 34 coins into 17 pairs and weigh each coin against
its new partner. Then take the 17 heavier coins and split them into 8 pairs
and weigh each coin against its partner, keeping the leftover coin A to one
side. Continue this splitting and weighing process with 4 pairs, then 2 pairs,
then 1 pair and let B be the heavier coin from this last weighing. Now the
heaviest coin must be A or B and we can determine which by weighing them
against each other. This takes 34 + 17 + 8 + 4 + 2 + 1 + 1 = 67 weighings.
We also know that the lightest coin is one of the 34 coins which was originally
lighter than its partner. We can apply the same splitting and weighing process
and this will determine the lightest coin in an extra 17 + 8 + 4 + 2 + 1 + 1 = 33
weighings. Therefore, we have determined the heaviest coin and the lightest
coin using a balance scale 100 times.
(2) Weigh 30 coins against 30 other coins, and discard the leftover coin.
• Case 1: If the scale balances, then exactly 1 counterfeit coin lies in each
pan. Take 30 from one pan and divide these into three groups of 10.
Call these groups A, B, C and weigh A against B.
– Case 1A: If the scale balances, then A and B consist of genuine
coins so a counterfeit coin lies in C. So we can simply weigh A
against C to determine whether the counterfeit coins are heavier
or lighter.
– Case 1B: If the scale doesn’t balance, then C consists of genuine
coins. Now weigh C against the heavier of A and B. If they
balance, then the counterfeit coins are lighter and if they don’t
balance, then the counterfeit coins are heavier.
• Case 2: If the scale doesn’t balance, then the 30 coins from the heavier
group contain 0, 1 or 2 counterfeit coins. Divide these 30 coins into
three groups of 10. Call these groups A, B, C and weigh A against B
and then B against C. If both of these weighings balance, then there
are no counterfeit coins in these 30 coins and the counterfeit coins must
be lighter. Otherwise, the counterfeit coins must be heavier.
(3) Divide the coins into three groups of four. Call these groups A, B, C and
weigh A against B.
Case 1: If A and B balance, then these eight coins are all genuine and the
four coins from group C include the counterfeit one. So weigh three from
group A against three from group C. If they balance, then the remaining
coin from group C must be the counterfeit one and one extra weighing will
determine whether it is heavier or lighter. If they don’t balance, then suppose
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without loss of generality that the three coins from group C are heavier than
the three coins from group A. Weigh two of these three coins from group
C against each other. If they balance, then the third coin is counterfeit and
heavier. If they don’t balance, then the heavier coin is counterfeit.
Case 2: If A and B don’t balance, then assume without loss of generality that
group A is heavier than group B. Weigh two coins from group A and one
coin from group B against the two other coins from group A and one other
coin from group B. If they balance, then one of the remaining coins from
group B is lighter and we can determine which one with one extra weighing.
If they don’t balance, then take the two coins from group A which were in
the heavier pan and weigh them against each other. If they balance, then the
coin from group B in the other pan must be lighter. If they don’t balance,
then the heavier of these two coins is counterfeit.

Norman Do is currently a CRM-ISM Postdoctoral Fellow at McGill University in Montreal. He is an avid
solver, collector and distributor of mathematical puzzles. When not playing with puzzles, Norman performs research in geometry and topology, with a particular focus on moduli spaces of curves.

Cheryl Praeger∗

Gazette: What lead you to become a mathematician?
Praeger: I discovered at high school that I really liked mathematics. Of course I
was scared by the examinations, but I loved problem solving and I loved seeing
the applications in physics to explain what was happening in the world. But I
really didn’t know that someone in the then 20th century could actually be a
mathematician — I didn’t know that there were any jobs [for mathematicians].
So for me it was the matter of having the luxury and privilidge of continuing to
learn mathematics without any vision that I would continue to do mathematics
throughout my life. So I’ve been really lucky; it was something I really enjoyed
doing, and it’s turned into a career.
However, I needed enough conﬁdence to do mathematics at university. Secretly, I
thought that if something happened in a statewide mathematics competition that
I went in for, I would then be determined and go for it. I tied ﬁrst-place in the
Queensland Maths Teachers competition, in the year before I started university,
and that gave me the conﬁdence to decide that I would study maths.
Gazette: So there was an issue of conﬁdence at the beginning?
Praeger: Oh deﬁnitely. I felt that I was a big ﬁsh in a small pond. I wondered
whether the fact that I was performing well at school would have any bearing on
whether I could continue to be successful doing mathematics at university.
Gazette: What area of maths do you work in?
Praeger: My research interests are in algebra, speciﬁcally group theory. And then
I apply that in a lot of diﬀerent areas, such as graph theory, or experimental design
in, for example, agriculture.
Gazette: In your mathematical career have you encoutered any diﬃculties because
you were a woman?
Praeger: I think early on in my career deﬁnitely. I was married just before taking
up a short-term lecturing position at the University of Western Australia, and my
husband was also working at that university. There were assumptions made about

∗ School

of Mathematics and Sttistics, The University of Western Australia, WA 6009.
E-mail: praeger@maths.uwa.edu.au
This interview was originally recorded for Plus magazine (http://plus.maths.org) in 2007.
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us — that I couldn’t possibly want a permanent job if my husband didn’t have one
— without asking me about it. Whereas having one permanent job between the
two of us would have been quite a welcome security for us! So there were problems
in getting tenure.
Some years later when we had two young children, I was appointed to the Chair
for professorship in mathematics. Several years after that, one of my colleagues
said: ‘Do you think you’ll keep working?’ And that was when I had thought I
had got through the most diﬃcult time of keeping my career going and having the
family that I really very much wanted.
Gazette: How have you tackled these kinds of assumptions that people have made
about you?
Praeger: I suppose I’m a very stubborn, determined person though it might not
be ﬁrst evident upon meeting me! I think it is perseverance, and grasping opportunities, and trying to make things easier for other people.
Gazette: Now that you are much further along in your career, do you think that it
is easier for women to be mathematicians these days?
Praeger: I think it’s easier for women to envisage a career in mathematics teaching, research or applying mathematics in industry. Certainly there is a much wider
demand for mathematics throughout the business world. So it is more open and
inviting possiblity.
Within academia I think that, yes, there are more possibilities but it is still diﬃcult
for any young person looking for a job in academia. But I don’t know if it is more
diﬃcult for a woman.
Gazette: You’ve lead a very distinguished career. As well as your research you
have also held many positions within the University and organisations outside of
it, such as being a member of the Prime Minister’s Science Council, and on the
Executive Committe of the IMU. What’s been the highlight of your career so far?
Praeger: All of those are little highlights! Receiving the Order of Australia in 1999
was very exciting; it was so completely unexpected.
I found that special things have happened together with my acceptence of adminstrative duties within the university and other mathematical activities. I accepted
being Head of Department at the same time as I was President of the AustMS.
And then a few years later I accepted a role to be an inaugural Dean of Postgraduate Studies at my university, to set up that position, and in that same year
I was elected a Fellow of the Australian Academy of Science. And the year that
I was appointed a Member of the Order of Australia, was the same year that I
accepted the Chair of the University’s promotions and tenures committee. So all
of these new university responsibilities seemed to coincide, without any planning,
with a lot of mathematical things that happened as well. And the most wonderful
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thing that has now happened, is that my four-year term on the IMU exectuive
committee is coinciding with my term as a Federation Fellow, which takes me out
of present teaching responsibilities for a few years, and therefore allows me to fulﬁl
the responsibilities of the extra travel I need to make for the IMU.
So there’s been a lot of wonderful highlights — I don’t know how to choose just
one!

Cheryl Praeger is Winthrop Professor of Mathematics at
the University of Western Australia, and in 2007 she became the ﬁrst pure mathematician to be awarded an Australian Research Council Federation Fellowship. For her
achievements and service to mathematics, she was elected
a Fellow of the Australian Academy of Science, and appointed a Member of the Order of Australia (AM). She was
President of the Australian Mathematical Society from
1992 to 1994, and is currently on the Executive Committee
of the International Mathematical Union.

CSIRO awards mathematician for industry engagement
Sarah Wood∗
Mathematician Dr Frank de Hoog was presented with the Sir Ian McLennan
Achievement for Industry Award at a ceremony at CSIRO Discovery Centre on
Monday 27 July. The award recognises his innovative research into key processes
in the manufacturing and mineral processing industries spanning his 30-year career
at CSIRO.

Dr Megan Clark awards Dr Frank de Hoog
the Sir Ian McLennan Achievement for Industry medal

CSIRO Chief Executive Dr Megan Clark spoke about the importance of this award
in recognising the achievements of CSIRO’s collaborations with industry. She recalled having grappled with the concept of gravitational mineral separation herself
in her former career as a geologist and how useful it would have been to have
Frank’s expertise on hand.
Dr Louise Ryan, Chief of CSIRO Mathematical and Information Sciences, spoke
about Dr de Hoog as an accomplished mathematician who started his career at
CSIRO 30 years ago as an attractive young post doc. Dr Ryan highlighted some
of Dr de Hoog’s most inﬂuential industry career achievements which have consequently translated to billions of dollars in revenue for Australia.
One of Dr de Hoog’s most inﬂuential projects involved determining the operating parameters of the Kelsey Jig, a centrifugal machine which separates valuable
minerals such as tin, gold, copper, iron, lead and nickel from ore.
The Kelsey Jig (an Australian product) is recognised by the mining industry as
having the highest separation eﬃciency of any gravity device worldwide and is
∗ CSIRO Mathematical and Information Sciences, Locked Bag 17, North Ryde, NSW 1670.
E-mail: sarah.wood@csiro.au
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used in over a dozen countries. In 2006 the Jig was processing a quarter of the
world’s tin and recovering more than half a billion dollars worth of ore worldwide
each year, a true testament to the far reaching global contribution Dr de Hoog has
made to this industry.
The Jig’s inventor, Chris Kelsey, himself a recipient of a 2004 Warren Centre Innovators’ Award, now with Downer EDI Mining Technolgies, said that there is no
doubt for him that ‘Frank de Hoog helped spawn an industry’.
Another career highlight saw Dr de Hoog devise a new approach to coil winding
of sheet metal such as steel and aluminium.
The technique improved the metal coils structural integrity during export and the
quality of the sheet when uncoiled. This work helped BlueScope Steel improve
export opportunities by minimising damage to coils during manufacturing and
transportation.
Industry referee Mr Chris Kelsey also spoke about how important his experience
was working with CSIRO and Frank for the success of the Kelsey ‘centrifugal’ Jig.
Mr Kelsey also emphasised the long drawn out process from concept to commercialisation and how important it was to have mathematical knowledge applied to
the mining industry.
Chairman of the Sir Ian McLennan board of trustees, Mr Charles Allen, Oﬃcer
of the Order of Australia, presented Dr Louise Ryan with the Sir Ian McLennan
Achievement for Industry Plaque on behalf of the Division of Mathematical and
Information Sciences. Chris Kelsey and Dr de Hoog’s other industry partners, Mr
Bogdan Skomra, QLD Alumina, and Dr Daniel Yuen, BlueScope Steel Research,
received a medal for their support of innovation in collaboration with CSIRO.

From left: Robin Batterham (Sir Ian McLennan Board of Management), Charles Allen,
Frank de Hoog, Chris Kelsey, Megan Clark and Louise Ryan

Dr de Hoog was presented with the Sir Ian McLennan Achievement for Industry
Medal as well as a grant to undertake an overseas study visit valued at $10 000.
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The 2009 Abel Prize Ceremony
Neil Trudinger∗

On 19 May this year the 2009 Abel Prize was presented to Mikhail Gromov by
King Harald of Norway at a ceremony in Oslo. Gromov is a Permanent Professor
at Institut des Hautes Etudes Scientiﬁques in France and Jay Gould Professor
at the Courant Institute of Mathematical Sciences in New York. The prize was
awarded for ‘his revolutionary contributions to geometry’. I was there because of
my membership of the Abel Prize Committee which is responsible for making the
recommendation to The Norwegian Academy of Science and Letters. The Abel
Prize has only existed since 2002, the two-hundredth anniversary of the birth of
Niels Hendrik Abel, but already it is regarded as the premier international career
prize in the mathematical sciences and generally referred to in the media as the
Nobel Prize of mathematics. Further information about the history of the prize
can be found on the oﬃcial website, http://www.abelprisen.no/en/.

Mikhail Gromov. Image

c

Oberwolfach

Photo Collection.

The Abel Prize Committee consists of a Norwegian chair plus four international
mathematical scientists each of whom serve two-year terms, that is for two prizes.
In a speech at a dinner the preceding evening one of my fellow committee members
quipped that the hardest task of the committee is the writing of the citation, which
I append below.
At the Abel Lectures, held on 20 May, after a fascinating lecture by Gromov
himself on modeling bulk, Jeﬀ Cheeger of the Courant Institute presented an account of Gromov’s contributions to Riemannian Geometry while Martin Bridson
of Oxford University discussed his work in geometric group theory. Both were
brilliant presentations. The program concluded with a superb applied presentation by Guillaume Sapiro of the University of Minnesota on the application of
Gromov–Hausdorﬀ distance to image processing.
∗ Centre for Mathematics and Its Applications, Mathematical Sciences Institute, Australian National University, Canberra ACT 0200.
E-mail: Neil.Trudinger@anu.edu.au
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Gromov Citation
Geometry is one of the oldest ﬁelds of mathematics; it has engaged the attention of
great mathematicians through the centuries, but underwent revolutionary change
during the last 50 years. Mikhail Gromov has led some of the most important
developments, producing profoundly original general ideas which have resulted in
new perspectives on geometry and other areas of mathematics.
Riemannian geometry developed from the study of curved surfaces and their higher
dimensional analogues, and has found applications for instance to the theory of
general relativity. Gromov played a decisive role in the creation of modern global
Riemannian geometry. His solutions of important problems in global geometry
relied on new general concepts, such as convergence of Riemannian manifolds and
a compactness principle, which now bear his name.
Gromov is one of the founders of the ﬁeld of global symplectic geometry. Holomorphic curves were known to be an important tool in the geometry of complex manifolds. However, the environment of integrable complex structures was
too rigid. In a famous paper in 1985, he extended the concept of holomorphic
curves to J-holomorphic curves on symplectic manifolds. This led to the theory
of Gromov–Witten invariants, which is now an extremely active subject linked to
modern quantum ﬁeld theory. It also led to the creation of symplectic topology
and gradually penetrated and transformed many other areas of mathematics.
Gromov’s work on groups of polynomial growth introduced ideas that forever
changed the way in which a discrete inﬁnite group is viewed. He discovered the
geometry of discrete groups and solved several outstanding problems. His geometrical approach rendered complicated combinatorial arguments much more natural
and powerful.
Mikhail Gromov is always in pursuit of new questions and is constantly thinking
of new ideas for solutions of long-standing problems. He has produced deep and
original work throughout his career and remains remarkably creative. The work of
Gromov will continue to be a source of inspiration for many future mathematical
discoveries.

Neil Trudinger has been a professor of mathematics at The Australian National University since 1973 and was President of the Australian Mathematical Society from 1986 to
1988.
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Journal lists and the ERA
Hyam Rubinstein∗

The ARC research evaluation team, lead by Andrew Calder, has established a
Mathematical Sciences Working group consisting of Andrew, Lauren Johnston
from ARC, Phil Howlett (UniSA), Michael Murray (Adelaide), David Steel (Wollongong) and Hyam Rubinstein (Melbourne). A meeting was held in Adelaide on
5 July to discuss how best to ﬁnalise the journal lists in the ﬁeld of research (FoR)
codes for the mathematical sciences.
It was decided that small panels will be reconvened, to look at the current list,
which has been generated by submissions from individuals and institutions to the
ARC. These will be coordinated by Phil (applied: 0102 and 0103), Michael (math
physics: 0105), David (statistics and probability: 0104) and Hyam (pure: 0101).
The ARC will provide some support for travel and other costs associated with this
activity and it is intended that the list be ﬁnalised by early October. There will
be an opportunity for members of the Australian Mathematical Society and the
Statistical Society of Australia to make comments on the draft list in September
after some work has been done by the panels. Submissions will be made through
the AustMS and Statistical Society of Australia Incorporated (SSAI) rather than
directly to the panels.
Discussions have been held on mechanisms to take into account the wide variety
of journals in which mathematicians and statisticians publish, so that a fair evaluation can take place of the overall activity of mathematics and statistics groups
in universities.

Hyam is Chair of the National Committee for Mathematical
Sciences and was the Chair of the working party of the National Strategic Review of Mathematical Sciences Research
which was completed during 2006. He is interested in geometric topology, diﬀerential geometry, shortest networks and
has been at Melbourne University so long that he gets to walk
behind the Chancellor at academic processions for graduation
ceremonies.

∗ Department of Mathematics and Statistics, University of Melbourne, VIC 3010.
E-mail: rubin@ms.unimelb.edu.au
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Two Gold Medals at IMO in Bremen
Peter Taylor∗

The Australian team at the International Mathematical Olympiad (IMO) in Bremen, Germany, has won two Gold medals for just the second time.
Andrew Elvey Price, of Brunswick Secondary College, Melbourne, matched the
world’s best students to essentially solve all six problems and win a Gold Medal,
adding to a Silver won in 2008. He was placed overall in 10th position. Sampson
Wong, of James Ruse Agricultural High School in Sydney also won a Gold Medal,
adding to his Bronze from last year.
Aaron Chong, of Doncaster Secondary College in Melbourne, won a Silver Medal,
in fact only two points oﬀ a third Gold Medal for the team, while Stacey Law, also
of James Ruse, and Alfred Liang, of Trinity Grammar School in Melbourne, won
Bronze Medals. Stacey’s Bronze Medal was only two points short of Silver. Dana
Ma, of Melbourne Girls Grammar School, was ill on day two and not able to add
to a sound score on day one, but earned an Honourable Mention.
The IMO was the 50th and to celebrate, many distinguished mathematicians, including former IMO Gold Medallists, attended. These included Australian Terry
Tao, Gold Medallist in 1988 and the only student to ever win an IMO Gold Medal
before turning 13. Terry holds a Fields Medal, considered the mathematics equivalent of the Nobel Prize.

From left: Dana, Stacey, Andrew, Aaron, Terry, Alfred and Sampson.

∗ Department of Mathematics and Statistics, University of Melbourne, VIC 3010.
E-mail: P.Taylor@ms.unimelb.edu.au

A version of this article ﬁrst appeared on the Australian Mathematics Trust website
(http://www.amt.edu.au/imo2009.html).
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Sampson and Andrew display their Gold Medals after the Closing Ceremony in Bremen.

Team Leader was Dr Angelo Di Pasquale of the University of Melbourne and
Deputy Leader Mr Ivan Guo, from the University of New South Wales.
Australia was placed 23rd of a record 104 countries, with China in ﬁrst position
and Japan in second (see http://www.amt.edu.au/imo2009.html for more country
placings).
A further highlight was that one of the problems, Problem 1, was composed by an
Australian, Ross Atkins, an IMO Bronze Medallist from 2003.
Australias participation is administered by the Australian Mathematics Trust, a
not-for-proﬁt organisation based at the University of Canberra. These students
have reached a very high standard after years of training largely by volunteers,
particularly former Olympians, led by Angelo Di Pasquale and Ivan Guo. They are
ﬁrst identiﬁed in the Australian Mathematics Competition, which is participated
in by several hundreds of thousands of students of all abilities and tests basic skills
as acquired at school and also to test the ability to use the mathematics they know
in diﬀerent contexts. Students then go on to participate in a range of activities,
based in schools with teacher supervision through to more advanced work. As a
result tens of thousands of students are better prepared for University study and
later employment, with the IMO team the tip of the iceberg.
Australia’s participation at the UNESCO sanctioned (as with other Science Olympiads) IMO is sponsored by the Australian Department of Innovation, Industry,
Science and Research, whose support enables access to the program for tens of
thousands of students, and the two professional societies, the Australian Association of Mathematics Teachers and the Australian Mathematical Society.
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Is there a parallel between GM
and Australian universities?
Noel Smyth∗

Much has been made, for at least 20 years now, of the need to keep increasing the
number of students in higher education, the main reason being given that it is good
for the economy to have a better-educated workforce. This view is not restricted
to Australia, but is repeated in most countries. At the same time a view has
arisen that one of the main roles of universities is as an export industry to bring
in a large number of overseas students paying large fees. Both of these attitudes
started during the tenure of John Dawkins as education minister in Canberra.
These views have become so entrenched that it is regarded as unacceptable to
question them. Having observed the changes in universities since I started as a
post-doctoral fellow and then lecturer in the late 1980s, trends and issues are clear
to me.
The original motivation for declaring universities to be an export industry was
to solve the ﬁnancial implications of a large increase in student numbers and the
conversion of Colleges of Advanced Education into universities. The obvious motivation of the latter was to point to the resulting increase in the number of degrees,
all achieved with little eﬀort. At a political level, this was an ideal solution as no
thought or eﬀort was required into what funding should be allocated to universities
and no money needed to be taken from areas with more vocal public support.
It was such an ideal political solution that all political parties subscribed to it. The
justiﬁcation given was that country X, usually the United States, has y% of the
population with degrees and look how much better they are doing economically!
I have a deep connection with the university system in the United States and it
is clear to me that this is a completely erroneous analysis of the higher-education
system in the United States, however appealing it is politically. The whole point
of the higher-education system in the United States is that it has a vast range of
levels, ranging from two-year colleges to the leading research universities in the
world, meaning that everyone can ﬁnd the level that is suitable to him or her.
If even a cursory study is made of many of the leading innovators in science and
business in the United States, it is clear that it is the top level of universities,
which provide an outstanding education, which is producing these people. These
leading universities jealously guard their standards and make great play of this.
Let us contrast this with the situation in Australia. To push larger and larger
numbers of students through and actually pass them, it has been necessary to
continually lower standards, often justiﬁed in the name of ‘diversity’ or by saying
that this is producing ‘equality’.
∗ School of Mathematics and Maxwell Institute for Mathematical Sciences, University of Edinburgh, Edinburgh, Scotland, UK.
E-mail: N.Smyth@ed.ac.uk
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Let us consider an analogy. What would the public reaction be if, in the name
of equality, the standards required for entry into the Australian Institute of Sport
were continually lowered. Maybe even to the extent of allowing someone without
any ability in sport, like me, to enter? Or in the name of equality, anyone could
enter the Olympic team. This would be regarded as unacceptable. How is intellectual ability and commitment any diﬀerent? The word elite is used with great pride
for sport, but is a term of abuse for universities. Why? So the real conclusion is
that it is the quality of education which matters, not statistics on degree numbers.
As no government has wanted to fund the increase in student numbers, the universities have been forced to keep increasing the numbers of full-fee-paying students.
The sad eﬀect of this is that the ability to pay large fees is the entry criterion,
rather than ability and commitment. During my travels to many countries I have
encountered some interesting results of this. Last year I was in India for a conference and the hotel delivered a number of Indian newspapers each day. In one
paper one day there was an article on Australian universities. One Indian student
in Australia was quoted as saying that in Australia ‘you can go to a third rate
university where it is impossible to fail and then become a taxi driver’. Is this
really the reputation which Australian universities want? At another conference
a mathematician from Chile found out that I was Australian and started to relate
a tale to me that she found disturbing. She said that this marketing team from
Australian universities came Santiago and advertised Australian degrees, with a
meeting to be held at some hotel. All these local Chilean students turned up expecting scholarships, and left in droves when they found out what the universities
actually wanted.
The message of these two anecdotes is that in becoming driven to ﬁnd more and
more full-fee-paying students, the universities have resorted to marketing and PR,
which has undermined their core mission of high class education. This has degenerated to the extent that the universities eventually get a bad reputation in a
given country and then have to desperately search for countries in which they are
not known. This cannot continue forever as eventually you run out of countries.
The retiring vice-chancellor of Monash University has stated that there is an ‘overdependence on international students in Australia’, that ‘the education of international students in Australia is totally desirable for all sorts of reasons, but we
do depend too much on the income from those students to support the education
of Australian students’ and that ‘Australian universities are not as competitive as
they used to be’ [1]. To again return to the United States experience, if you are a
great university you do not need much marketing, the outstanding students come
to you. In the end the ability to pay large fees has no relation to your ability to
beneﬁt from a top quality university education.
All these thoughts relate back to the analogy with General Motors (GM). In the
end all the marketing in the world will not help you if you get a reputation for
a poor quality product. Do Australian universities really want to go the way of
GM? So what is the solution? This is much harder than relating the problems.
It is clear that any solution is a long term process. One is that the realisation
needs to be made that diﬀerent people have abilities in diﬀerent areas. The key to
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the education system is to allow individuals to ﬁnd out what these are and be able
to exploit them. This does not mean that everyone or x% of the population has
to go to university or that the universities have to churn out a uniform product.
In the end the actual degree certiﬁcate means nothing. It is the education behind
it that matters.
As well as this general aspect, there also needs to be the political courage to actually confront what is adequate funding for education by the Commonwealth and
State governments without having universities trawling the world for anyone who
can pay large fees. There are few things more important than education. Does
Australia really want to be a country whose sole economic activities are digging
holes in the ground and building ever more houses until the whole country is
covered in both? Could not creating world leading universities actually inspire
Australians with the capacity to beneﬁt from the education and give them the
tools and background to create new industries, as happens with the leading universities in the United States? Australia needs to think these fundamental issues
through without resorting to the expedient solution or the cheap solution.

References
[1] ABC News web site, 1 July, 2009.
Available at http://www.abc.net.au/news/stories/2009/07/01/2614142.htm.
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Vacancy: Editors for the Gazette
The present Editors of the Gazette, Birgit Loch and Rachel Thomas, are,
sadly, stepping down from their position on 31 December 2009. So the Society is looking for new Editors for the Gazette. An overlap in the position
of a few months, from about October 2009, is envisaged, to enable a smooth
transition to the new editors.
Anyone interested in the position of Editor is invited to send (via e-mail) a
brief resumé and covering letter to both the President and the Secretary, at
President@austms.org.au and Secretary@austms.org.au.
The current Production Editor, Eileen Dallwitz, is expected to continue, so
there is no need for the incoming Editors to know any TEX although such
knowledge would still be an advantage. There will be some ﬁnancial assistance provided towards teaching relief and/or AustMS conference registration
and expenses.
For further information about what the position entails, please contact the
present Editors at gazette@austms.org.au .
Elizabeth J Billington
Hon. Sec., AustMS
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Calculus: A Marxist approach
Charles Fahey∗ , C.T. Lenard∗∗ ∗∗∗ , T.M. Mills∗∗ ∗∗∗∗ and Lex Milne∗∗ ∗∗∗∗∗

Introduction
Readers of the Gazette may be surprised to learn that Karl Marx was interested in
calculus. After reading Marx’s notes on calculus, Friedrich Engels wrote to Marx
as follows on 10 August 1881 [8, p. xxvii].
Yesterday I found the courage at last to study your mathematical manuscripts
even without reference books, and I was pleased to ﬁnd that I did not need
them. I compliment you on your work. The thing is as clear as daylight,
so that we cannot wonder enough at the way the mathematicians insist on
mystifying it. But this comes from the one-sided way these gentlemen think.
To put dy/dx = 0/0, ﬁrmly and point-blank, does not enter their skulls.

What did Marx write about calculus in his notes? What were his sources? Why
was Marx interested in calculus? In this paper, we will endeavour to answer these
questions. In doing so, we see that Marx developed his own views on the foundations of diﬀerential calculus independently of the ideas of Cauchy and other key
ﬁgures in 19th century mathematics who wrestled with these issues.
Marx’s notes have been translated and are readily available in a collection of
papers [8] which is an English translation of Russian translations prepared by
S.A. Yanovskaya. The core of this collection consists of several manuscripts in
which Marx recorded his thoughts and ideas as he learnt about calculus. Also
included are early drafts of some of the manuscripts, together with commentaries
by Yanovskaya, E. Kol’man, and C. Smith.

Marx the philosopher and historian
Marx was no dilettante, nor was he a mathematician. He was though, an economist, historian, and philosopher, and it was with the tools of his philosophy that
he tackled calculus. To better understand his mathematical writings, we need to
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understand Marx’s philosophy. For many people, Marx is almost synonymous with
‘dialectical materialism’. Bertrand Russell [12, p. 749] writes,
His sort [of materialism], which, under Hegelian inﬂuence, he called ‘dialectical’, . . . was more akin to what is now called instrumentalism. . . . In Marx’s
view, all sensation or perception is an interaction between subject and object;
the bare object, apart from the activity of the percipient, is a mere raw material, which is transformed in the process of becoming known. Knowledge in
the old sense of passive contemplation is an unreal abstraction; the process
that really takes place is one of handling things. . . . we may interpret Marx
as meaning that . . . the pursuit of knowledge is not, as has been thought,
one in which the object is constant while all the adaptation is on the part of
the knower. On the contrary, both subject and object, both the knower and
the thing known, are in a continual process of mutual adaptation. He calls
the process ‘dialectical’ because it is never fully completed.

It was natural for Marx to turn to early original sources ranging from Newton
to Lagrange; indeed, McLellan observes that Marx had an ‘absorbing passion for
history’ [8, p. 2]. Unfortunately, Marx seemed to be unaware of the enormous
development of calculus during his own century — the latest original source he examines is the 1813 version of Lagrange’s Théorie des fonctions analytiques. Beyond
Lagrange, Marx relied on a fairly standard textbook by Boucharlat [1]. Marx’s
ignorance of this crucial period is in part due to his living in England, where, for
a long time, mathematical developments in Europe had been ignored as a result
of the dispute between the camps of Newton and Leibnitz. Thus the English texts
of the time tended to follow an outdated exposition of mathematics. Moreover,
Marx’s mathematical mentor, the English translator of the Communist Manifesto,
Samuel Moore, was also unaware of contemporary developments.
In his three history manuscripts, Marx attempted to delineate the history of calculus by examining the special case of the history of the derivative of a product.
One of these manuscripts is concerned mainly with basic series expansions (Taylor and MacLaurin), after which Marx changes tack to consider Lagrange. The
last historical manuscript is essentially an appendix to the ﬁrst with a focus on a
perceived ambiguity in the terms ‘limit’ and ‘limit value’.
Throughout these writings, Marx relied on a detailed examination of a couple of
special cases, extracting generalities from speciﬁcs, to guide his understanding.

On the concept of the derived function
The introductory manuscript of [8], ‘On the concept of the derived function’, was
written in 1881, just two years before Marx died. Here he set out the mechanics
of calculating the derivative of a function from ﬁrst principles. In particular, he
showed how to ﬁnd derivatives of the functions y√= ax, a cubic function, and
functions of the form y = axm , y = ax , and y = a2 + x2 (where ‘a’ denotes a
constant).
Marx avoided geometry in his explanations. There is no mention of gradients of
tangents to curves; everything is treated in an algebraic fashion. This is in spite
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Statue of Marx and Engels in Petrozavodsk, Russia. It was unveiled on May 10, 1960 and
dedicated to 40th anniversary of Karelian Labour Commune. Figures are made of bronze,
and the base is made of crimson quartzite, a rare Karelian stone. The size of ﬁgures is 1.7m
× 1.5m × 1.3m and the base is 1.8m × 2.2m × 1.9m. Sculptors: Eﬁm Belostotski (main
artist), Elius Fridman, Peter Osipenko. Photo taken by C.T. Lenard in 2001.

of the fact that one of his sources [1] (quoted in [8, p. 24]) has a strong geometric
ﬂavour. Evidently Marx preferred algebraic arguments to geometric ones. He
demonstrated his ﬁrm grasp of algebra with his calculation of the derivative of
y = ax which is based on a loose argument that employs series expansions.
While it is clear that Marx could calculate the derivative of a function by algebraic manipulations, he was disturbed by the meaning of it all. For example, he
calculated the derivative of y = ax as follows: let x1 > x, then
y1 − y = a(x1 − x)
y1 − y
= a.
x1 − x
Now let x1 tend to x. When x1 = x, we have y1 = y and hence 0/0 = a. Then he
wrote [8, p. 5]:
Since in the expression 0/0 every trace of its meaning has disappeared, we
replace it with dy/dx . . . Thus, dy/dx = a.
The closely held belief of some rationalising mathematicians that dy and dx
are quantitatively actually only inﬁnitely small, only approaching 0/0, is a
chimera . . .

We might be alarmed to ﬁnd a student writing 0/0. However, Marx thought deeply
about the fundamentals of diﬀerential calculus and was well aware of what he was
doing when he wrote ‘0/0’.
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On the diﬀerential
The second manuscript is entitled ‘On the diﬀerential’. This is the most interesting
of the papers for anyone who teaches calculus because here Marx explored the
meaning of dy/dx in some depth. There are three earlier drafts of this paper in
the collection; these demonstrate that Marx wrote the notes with considerable
care.
In calculating the derivative of a function from ﬁrst principles, Marx did not like
the notion of a limit. When considering (f (x) − f (a))/(x − a) he wanted to put
x = a, after suitable cancelling or some other algebraic simpliﬁcation, and write
the result as 0/0. He did not see 0/0 as a fraction; he saw it as one symbol. In
this respect, our use of dy/dx is similar. His only reservation about 0/0 was that
it does not refer to the function being diﬀerentiated (y) nor to its argument (x);
hence he was prepared to allow the use of dy/dx. To emphasise the point, he often
wrote ‘0/0 or dy/dx’ as if he were writing dy/dx reluctantly.
Another feature of Marx’s understanding of dy/dx is best illustrated by an example: suppose y = xm and dy/dx = mxm−1 . Marx referred to dy/dx as the
‘symbolic diﬀerential coeﬃcient’ and mxm−1 as the ‘real diﬀerential coeﬃcient’
[8, p. 16]. The symbolic diﬀerential coeﬃcient is the symbol used to represent the
derivative whereas the real diﬀerential coeﬃcient is the speciﬁc function which is
the derivative of the given function. Marx made heavy weather of this distinction
which is discussed time and time again in [8].
A modern analogy can help us to appreciate the point that Marx is making. In
computer science, we write X := 2 to indicate that X is a variable and 2 is the
current value of this variable. This is quite diﬀerent from the mathematical statement X = 2. Similarly, in Marx’s view, the nature of the object on the left-hand
side of the equation dy/dx = mxm−1 is diﬀerent from the nature of the object on
the right-hand side. The left-hand side represents an operation to be performed
and the right-hand side represents the results of performing this operation on a
particular function.
Having arrived at this conclusion, he then discussed, at length, the meaning of
d(uz)/dx = zdu/dx + udz/dx. For Marx, the very nature of this equation needs
explanation. We cannot say that the right-hand side is the result of the diﬀerentiation on the left-hand side because we are not told how either u or z depend
on x. He described this equation as a ‘symbolic operational equation’ [8, p. 26].
In modern terminology, he is saying that this is an operator equation and he is
concerned about the meaning of two operators being equal. Although Marx tried
to teach himself the basics of calculus on his own, the depth and sophistication of
his thinking is impressive.
We know that Marx had access to some edition of the work by Bourcharlat [1] in
French or English because he quoted from this work. In preparing this paper, we
had access only to the French edition listed in the bibliography below. Bourchalat made it very clear, in the opening pages of the work, that one uses limits to
calculate the derivative of a function from ﬁrst principles [1, p. 2]. It appears that
Marx deliberately rejected these arguments.
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On the history of diﬀerential calculus
Marx did not state it explicitly, but his historical manuscripts can be read as following a thesis-antithesis-synthesis model as he moved from Newton to Leibnitz
to D’Alembert to Lagrange. His own treatment of the diﬀerential can then be
seen as a natural progression from these eighteenth century authors even though
his history manuscripts post-date his writings on the diﬀerential. Glivenko recognised Marx’s approach and noted that Marx solved this question by examining the
transition from algebra to diﬀerential calculus in mathematics dialectically [3].
The ﬁrst of the history manuscripts begins by comparing the diﬀerential of a product as treated by Newton and Leibnitz. Despite their diﬀerent approaches, Marx
concluded that both Newton and Leibnitz ‘valued diﬀerential expressions from
the beginning as operational formulae’ [8, p. 78]. Detailed examples treated algebraically following the manner of Newton and Leibnitz then provided Marx with
his empirical evidence. Turning to a general treatment, Marx stated [8, p. 84]:

The general direction of the algebraic method which we have applied may be
expressed as follows: Given f (x), ﬁrst develop the ‘preliminary derivative’,
which we would like to call f 1 (x): . . . .

In the second history manuscript Marx identiﬁed three phases: ‘Mystical Diﬀerential Calculus’, ‘Rational Diﬀerential Calculus’ in which D’Alembert is seen to make
the ‘fundamental correction’ to Newton and Leibnitz, and the ‘Purely Algebraic
Diﬀerential Calculus’ of Lagrange. By now Marx has reached what he believed to
be the correct view [8, p. 99]:

Lagrange takes as his immediate starting point for the algebraicisation of
the diﬀerential calculus the theorem of Taylor outlived by Newton and the
Newtonians which in fact is the most general, comprehensive theorem and at
the same time operational formula of diﬀerential calculus, namely the series
expansion, expressed in symbolic diﬀerential coeﬃcients, of y1 or f (x + h) . . .

The titles given to these phases reveal how Marx viewed the historical development
of calculus.
Two other manuscripts, one unﬁnished, deal with the theorems of Taylor and
Maclaurin, and a further discussion of Lagrange’s theory of derived functions.
The lacuna in Marx’s knowledge means that he missed the ‘antithesis-synthesis’
which occurred after Lagrange, that is, the rigorisation of the logical foundation
of calculus. As a result, Marx embarked on his own dialectical program in reaction to the deﬁciencies he perceived in the original works of Newton and others,
and, in isolation, he reached conclusions diﬀerent from those commonly accepted.
Nevertheless, Marx made a valiant attempt in isolation, and we can only guess at
how his study might have ended had he been fully aware of contemporary texts.
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Why was Marx interested in calculus?
According to McLellan, Marx’s performance in mathematics at school was ‘weak’
[11, p. 8]; however, Kennedy states that “Marx’s Gymnasium certiﬁcate said that
he had ‘a good knowledge of mathematics’” [4, p. 305]. In any case, Marx did not
pursue mathematics at university. There must have been a strong motivation for
turning his mind, so late in life, to a technical subject such as calculus in which
he had no prior training.
The manuscripts [8] do not give the reader any idea as to why he was studying
calculus. To ﬁnd Marx’s motivations, we must look elsewhere.
Struik [16] argues that Marx studied calculus for purely intellectual reasons. ‘Marx
worked on mathematics in spare hours, for relaxation, often in hours of sickness
. . . Struck by the unsatisfactory formulations in [the books available to him] he
tried in [a] characteristic way to straighten out the diﬃculties for himself’ [16,
p. 187]. Kennedy agrees that Marx was ‘interested in mathematics for its own
sake’ [4, p. 306]. This view is supported by Marx himself to some extent; in a
letter to Engels on 6 July 1863, Marx wrote: ‘My spare time is now devoted to
diﬀerential and integral calculus’. However, in the same letter, Marx suggested
that calculus would be ‘almost essential’ to Engels’ military studies. Although
Marx’s notes deal with theoretical aspects of calculus, at least he had an eye on
potential applications [9].
Leon Smolinski [15] examines the mathematical manuscripts of Karl Marx to test
the ‘widely held view’ that it was Marx’s inﬂuence that delayed for decades the
‘development of mathematical economics in the economic systems of the Soviet
type’ [15, p. 1189]. This, in turn, was said to have adversely aﬀected the eﬃciency
with which they operated. Smolinski found no evidence for the two opposing views
that: (1) cast Marx as a mathematical illiterate; and (2) claimed that he made
creative contributions to mathematics.
Smolinski argues that Marx’s studies in mathematics began in 1858 with a study
of algebra, and he began to study calculus systematically in 1863. He returned
to the study of calculus in 1870 to keep abreast with the mathematical school of
political economy. Yet despite his original intent, Marx made little application of
mathematics to economics and he quickly became interested in mathematics ‘primarily for its own sake’ [15, p. 1193]. In his own economic writings, Marx turned
to arithmetical examples rather than formal mathematical explanations. Smolinski can ﬁnd no evidence in Marx’s writings that he was opposed to mathematical
economics. Indeed he made pioneering proposals for mathematical analysis of the
business cycle and considered that a science could only become developed when it
made use of mathematics. In the early 1920s Soviet model builders took Marx’s
lead and turned to mathematics, most notably that of Groman Kondratief. Almost
without exception, these mathematical economists were critical of Joseph Stalin’s
forced industrialisation of the early 1930s, and incurred the wrath of Stalin. Some,
like Kondratief, paid the ultimate penalty, others received long terms of imprisonment, and others abandoned economics altogether.
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We oﬀer another explanation for Marx’s motivation. On 11 January 1858, he
wrote to Engels [9]:
In elaborating the principles of economics I have been so damnably held up by
errors in calculation that in despair I have applied myself to a rapid revision
of algebra. I have never felt at home with arithmetic. But by making a detour
via algebra, I shall quickly get back into the way of things

Perhaps in pursuing his economic studies Marx revised his algebra, and from there
it was a natural step to explore the basics of diﬀerential calculus.
The manuscripts oﬀer no evidence that Marx intended to publish his notes. That
he revised his work so extensively is typical of his approach to learning in any subject. During the last decade of his life, ‘Marx ﬁlled in his microscopic handwriting
almost three thousand pages — these manuscripts comprising almost exclusively
notes on his reading. In his later years this reading became obsessional: he no
longer had the power to create, but at least he could absorb’ [11, p. 396].

Commentaries on Marx’s mathematics
Several prominent authors found Marx’s mathematics sophisticated enough to
warrant attention. Glivenko [3] argues that Marx’s approach to the concept of the
derivative is similar to the approach taken by Hadamard in his Cours d’Analyse
about 50 years later, and the same point is made in Kennedy [5]. Struik [16] makes
a strong case, discounting the hagiography, for Marx as an original contributor to
the reconciliation of the diﬀerent opinions over the meaning of such a basic notion as diﬀerential. Kennedy [4] discusses how Marx interprets diﬀerentiation as
a dialectical process.
There are three commentaries (Kol’man [6], Kol’man and Yanovskaya [7], and
Smith [14]) bound in [8]. These authors argue for a dialectical approach to mathematics and science in general. For interesting background information on Kol’man,
see Seneta [13].
In an extensive paper [10], Matthews explores the link between Marx’s mathematical manuscripts and mathematical economics.

Conclusions
It is not well known, by mathematicians, economists, or historians, that Marx was
interested in calculus; McLellan’s now standard biography of Marx [11] makes no
mention of the manuscripts [8]. The aim of this article is to inform readers of the
Gazette about Marx’s eﬀorts to master diﬀerential calculus.
When writing his notes, Marx was teaching himself about diﬀerential calculus. He
demonstrated a clear understanding of the mechanics of calculating the derivative
of a function from ﬁrst principles. He preferred algebraic arguments to geometric
arguments. He had a clear understanding of the chain rule [8, p. 60], he dealt
with Leibniz’s rule for diﬀerentiating a product of several functions in a few lines
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[8, p. 22], he thought deeply about the meaning of the derivative, and he was
very particular about the meaning of mathematical symbols used in diﬀerential
calculus.
Marx wrestled with the issues surrounding 0/0 as did many mathematicians before
him [2]. He did not approve of limiting arguments. Perhaps he regarded the limiting arguments as set forth in standard texts such like [1] as insuﬃciently rigorous.
He would have the same objection to many calculus texts these days too. Marx
might prove to be a diﬃcult student in a contemporary calculus lecture group —
but tutorial discussions would not be boring.
Marx would be disappointed that, more than 120 years later, to write dy/dx = 0/0
still does not enter our skulls.
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Zeta-functions through the 2-adic looking glass
Daniel Delbourgo∗

Introduction
Your typical undergraduate maths student ﬁrst
encounters Riemann’s zeta-func∞
−s
tion via its Dirichlet series expansion ζ(s) =
, which converges only
n=1 n
within the right half-plane Re(s) > 1. Let’s play devil’s advocate, and ask the
ridiculous
Question. Does ζ(−k) also coincide with 1k + 2k + 3k + . . . at positive integers k?
At this point your undergraduate student will give you a withering look, and explain that the terms xk diverge alarmingly as x grows, and so you are wasting
their time.
The purpose of this note is to explain that whilst such a formula is impossible,
it also happens to be true! Imagine the unlikely scenario where the Australian
Democrats join forces with Family First, and are swept to power in a total landslide. Their ﬁrst parliamentary bill is to abolish the usual notion of distance, and
replace it with the rule that the distance between two integers x and y is 2−N
whenever x − y is exactly divisible by 2N .
Completing Z with respect to this new distance, one obtains the 2-adic integers


Z2 := a0 + a1 × 2 + a2 × 22 + a3 × 23 + · · · where each ai is either 0 or 1 .
Under this bizarre 2-adic topology, we’ll proceed to show (for positive integers k)
there exists an equally bizarre formula
ζ(1 − 2k) =



1
2k−1
2k−1
2k−1
2k−1
×
1
+
2
+
4
+
8
+
16
+
·
·
·
9k − 1

× 32k−1 − 52k−1 + 92k−1 − 112k−1


+ 152k−1 − 172k−1 + 212k−1 − 232k−1 + · · · .

The ﬁrst bracket converges unconditionally since 2n(2k−1) −→ 0 rapidly as n → ∞.
To make the second bracket converge is a bit trickier, as each of the terms in the
series we’re summing has 2-adic norm equal to 1, so they aren’t getting smaller.
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As we shall soon see, if one groups together (ignoring their sign) all terms ≤ 22N +1
and then takes the limit as N → ∞, the partial sums converge rather quickly1 .
This method is based on the following congruence modulo 22n+1 , satisﬁed by all
Bernoulli numbers. Recall these numbers occur as coeﬃcients in the Taylor series
∞

Z
Bk
=
× Zk.
exp(Z) − 1
k!
k=0

For instance, when the index k ≥ 3 is odd then the corresponding Bk will be 0.
The result below is essentially a converse statement to some older works in [1]
and [4].
Proposition 1. If both k, n ≥ 1 are integers, then
(32k − 1)(22k−1 − 1)
B2k ≡
2k

n
2×4


m2k−1

m=1
m≡3,9(mod 12)
n
2×4


−

m2k−1

(mod 2 × 4n ).

m=1
m≡5,11(mod 12)

A natural way to understand these formulae is to deform them over the ring Z2 .
The 2-adic L-function L2-adic (s) constructed by Kubota-Leopoldt has a simple
pole at the point s = 1, and at negative odd integers interpolates the zeta-values




L2-adic (1 − 2k) = 1 − 22k−1 × ζ 1 − 2k .
At negative even integers L2-adic (−2k) coincides with the twisted value ζ(−2k, χ),
where χ denotes the quadratic character of the Gaussian integers (see [5, p. 57]).
Theorem 1. For all s ∈ Z2 − {1}, we have the equality of rigid-analytic functions
1
L2-adic (s) =
< 3 >1−s −1
n
n

2×4
2×4


−s
× lim
<m> −
< m >−s ,
n→∞

m=1
m≡9,11(mod 12)

m=1
m≡3,5(mod 12)

where < m >−s := exp2 (−s log2 (m)) is the continuous 2-adic analogue of m−k .
In particular, this result reveals zeta’s hidden analytic shape (as a Dirichlet series)
at that most obnoxious of customers, namely the prime p = 2.

The proofs
Let Λ be the power series ring Z2 [[X]], so Λ is isomorphic to the projective limit
N
limN Z2 [X]/((1 + X)2 − 1). One writes μ2N for the group of 2N th roots of unity.
←−
1 We

can even go a stage further and rewrite this expansion in terms of Euler products, however one must replace the 2-adic topology with a ﬁner ‘shadow topology’, as is explained in the
article [3].
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Given an element F ∈ Λ, then


F (X) ≡ RN (X)




N
mod (1 + X)2 − 1 · Z2 [[X]]


2N −1
where RN (X) = 2−N α∈μ N F (α−1 − 1) m=0 αm (1 + X)m is a polynomial
2
with degree < 2N — for an easy proof of this formula, see [2, Lemma 2.1].
d
We introduce the logarithmic diﬀerential operator D = (1 + X)( dX
), and consider
1
Coleman’s projector ψ ∈ EndZ2 (Λ) deﬁned by ψ ◦ F (X) := 2 F (X) − 12 F (−X − 2).
For any pair of integers k, N ≥ 1,

(mod (2, X)N ),

D2k−1 ψ ◦ F (X) ≡ D2k−1 ψ ◦ RN (X)
N

N

since D2k−1 ◦ ψ(((1 + X)2 − 1) · Z2 [[X]]) ⊂ ((1 + X)2 − 1) · Λ + 2N Λ ⊂ (2, X)N .
Deﬁnition 1. From now onwards, we’ll set F (X) := X −1 − 3((1 + X)3 − 1)−1 .
By the previous discussion, if N = 2n + 1 then
D2k−1 ψ ◦ F (0) ≡ D2k−1 ψ ◦ R2n+1 (0)

(mod 22n+1 ).

To compute the left-hand side, observe that
D2k−1 ψ ◦ F (0) = (1 − 22k−1 )D2k−1 F (0)
d2k−1 F (exp(Z) − 1)
dZ 2k−1
Z=0

Z
3Z
d2k−1 1
−
= (1 − 22k−1 ) 2k−1
dZ
Z exp(Z) − 1 exp(3Z) − 1
= (1 − 22k−1 )

= (1 − 22k−1 )

d2k−1 1
dZ 2k−1 Z

= (1 − 22k−1 )(1 − 32k )


∞

Z=0

∞

Bn

n=0

Zn 
(3Z)n
Bn
−
n!
n!
n=0

Z=0

B2k
.
2k

Computing the right-hand side is more challenging; the proof of the following
lemma will be deferred to the ﬁnal section.
Lemma 1. For F (X) and RN (X) as above, we have the equality
D

2k−1

ψ ◦ R2n+1 (0) =

n
2×4


m=1
m≡3,9(mod 12)

m

2k−1

−

n
2×4


m=1
m≡5,11(mod 12)

m2k−1 .
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Combining the left- and right-hand sides together, yields the 2-adic congruence2
(1−32k )(1−22k−1 )

n
2×4


B2k
≡
2k

n
2×4


m2k−1 −

m=1
m≡3,9(mod 12)

m2k−1

(mod 22n+1 )

m=1
m≡5,11(mod 12)

which is identical to the statement of Proposition 1.
To deduce Theorem 1, we simply observe that (1 − 32k ) × (1 − 22k−1 )(B2k /2k)
is uniquely interpolated by the Iwasawa function (1− < 3 >1−s ) × −L2-adic (s) at
negative integers s = 1 − 2k.
On the other hand < m >−s |s=1−2k equals m2k−1 if m ≡ 5, 9(mod 12), and
equals −m2k−1 if m ≡ 3, 11(mod 12). When we specialise at odd negative integers,
(1− < 3 >1−s ) × −L2-adic (s)|s=1−2k must therefore be congruent modulo 22n+1 ,
to
n
2×4


−

−s

<m>

+

m=1
m≡3(mod 12)

< m >−s

m=1
m≡9(mod 12)
n
2×4


−

n
2×4


−s

<m>

m=1
m≡5(mod 12)

n
2×4


+

< m >−s

m=1
m≡11(mod 12)

evaluated at s = 1 − 2k. Taking the limit as n → ∞ and dividing by the Euler
factor (< 3 >1−s −1), the demonstration of the theorem is complete.

The moments of ψ ◦ R2n+1 (X)
It remains to supply the missing proof of Lemma 1.
We ﬁrst remark that the idempotent ψ kills oﬀ terms of the form (1 + X)m with
m even, and preserves them for odd m. It follows from our formula for RN (X)
that
−(2n+1)

ψ ◦ R2n+1 (X) = 2



F (α

α∈μ22n+1

If we deﬁne Ωn (F ) := 2−(2n+1)
(m)

D

2k−1


α∈μ22n+1

ψ ◦ R2n+1 (0) =

−1

− 1)

22n+1
−1

αm (1 + X)m .

m=0
m odd

F (α−1 − 1)αm , clearly

2n+1
2

2k−1
Ω(m)
n (F ) × m

m=1
m odd

for all values of the positive integers n and k.
Thus Lemma 1 above will certainly follow, provided one can establish the following.
2 There

is an alternate way to obtain this congruence using Iwasawa’s ‘Stickelberger ideals’
method, speciﬁcally by twisting at c = 3; however our methods are more low-brow (albeit slightly
lengthier).
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Key Claim. For all odd integers m in
⎧
⎪
⎨+1
(m)
Ωn (F ) = 0
⎪
⎩
−1

the range 1 ≤ m ≤ 22n+1 ,
if m ≡ 0(mod 3)
if m ≡ 1(mod 3)
if m ≡ 2(mod 3) .

To verify this assertion, we plug the deﬁnition of F (X) into the Ωs, so that



αm
αm
(m)
−(2n+1)
F (0) +
Ωn (F ) = 2
−3
−1
−3
α −1
α −1
α∈μ
α∈μ
22n+1

22n+1

α=1





= 2−(2n+1) 1 +

ζ∈μ22n+1
ζ=1

α=1

ζ −m
−3
ζ −1


ζ∈μ22n+1
ζ=1

ζ −m/3
.
ζ −1

We now appeal to a technical result.
Lemma 2. For any x ∈ Z2 , let λn (x) denote the element of {1, 2, 3, . . . , 22n+1 }
congruent to x modulo 22n+1 Z2 . Then

ζ∈μ22n+1
ζ=1

ζx
=
ζ −1

1
2

+ 4n − λn (x).

Proof. Without loss of generality, we assume that x is actually a positive integer.
To simplify matters let’s work inside the complex numbers. Firstly, if x = 1 then

ζ∈μ22n+1
ζ=1

ζ −1  1
ζ
=
+
ζ −1
ζ −1
ζ −1
ζ=1

ζ=1

= 22n+1 − 1 +

= 22n+1 −

2n+1

=2



ζ −1
(ζ − 1)(ζ − 1)
ζ=1

 Re(ζ) + Im(ζ) − 1
3
−
2
2Re(ζ) − 2
ζ=±1

3
− −
2



22n+1 − 2
2

−



Im(ζ)
.
2Re(ζ) − 2
ζ=±1

The right-most sum contributes nothing, since Im(ζ) cancels with Im(ζ). It follows
that

ζ1
3
1
= 22n+1 − − (22n − 1) = + 4n − λn (1)
ζ −1
2
2
ζ∈μ22n+1
ζ=1

as predicted.
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On the other hand, if x > 1 then


ζx
−
ζ −1
ζ∈μ22n+1
ζ=1

ζ∈μ22n+1
ζ=1
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ζ x−1
=
ζ x−1 = −1
ζ −1
ζ=1

as x ≡ 1(mod 22n+1 ). The result follows by this simple induction.
Applying the above lemma twice to the moments Ω, we discover that




1
m
1
(m)
−(2n+1)
n
n
Ωn (F ) = 2
1+
+ 4 − λn (−m) − 3
+ 4 − λn −
2
2
3
= −1 +

3λn (−m/3) − λn (−m)
22n+1

3λn (−m/3) − (2 × 4n − m)
.
22n+1
Let’s subdivide the calculation into three distinct pieces.
= −1 +

Case (I): m ≡ 0(mod 3). This one is easy; here λn (−m/3) = 2 × 4n − m/3, so
3(2 × 4n − m/3) − (2 × 4n − m)
= +1.
22n+1
In the remaining cases, we proﬁt from the following stroke of luck.
Ω(m)
n (F ) = −1 +

Trivial fact. The positive integer (1 + 2 × 4n )/3 is congruent to 3−1 modulo 22n+1 .
Case (II): m ≡ 1(mod 3). Under the above condition,



m
1
m−1
1 + 2 × 4n
m−1
− =− −
≡−
−
modulo 2 × 4n ,
3
3
3
3
3
hence


λn

−

m
3

= 2 × 4n −



1 + 2 × 4n
3


−

m−1
3

=

4n+1 − m
.
3

It follows that
Ω(m)
n (F ) = −1 +

3((4n+1 − m)/3) − (2 × 4n − m)
= 0.
22n+1

Case (III): m ≡ 2(mod 3). Finally, in this situation



m
1
m+1
1 + 2 × 4n
m+1
− = −
≡
−
modulo 2 × 4n ,
3
3
3
3
3
which means λn (−m/3) = (2 × 4n − m)/3. Back substituting into Ω, we conclude
that
3((2 × 4n − m)/3) − (2 × 4n − m)
Ω(m)
= −1.
n (F ) = −1 +
22n+1
The proof is ﬁnished.
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A problem involving binomial coeﬃcients
Mike Hirschhorn∗

Abstract
In a particular polynomial, the coeﬃcients change sign three times. We locate
these changes of sign with great accuracy.

Introduction
Jim Propp (written communication) was led to consider the following problem.
Suppose the cn,k are deﬁned for n > 0, 0 ≤ k ≤ 4n by the identity
(1 + 2x3 )3n − (2x + x4 )3n =

4n


cn,k x3k .

k=0

Then
cn,k = 2k





3n
3n
− 24n−k
.
k
k−n

Note that the cn,k are skew–symmetric in the sense that cn,4n−k = −cn,k .
The cn,k start oﬀ positive. Indeed, it is clear that
cn,0 , · · · , cn,n−1 > 0
(because the second term in cn,k is zero).
Also,
n

cn,n = 2
provided n ≥ 3.



3n
− 23n > 0
n

However,
cn,2n = 0
and
cn,2n−1 < 0,
so, if n ≥ 3, there is a point with n < k < 2n (and by symmetry, another with
2n < k < 3n) where cn,k changes sign.
The problem now is to ﬁnd those points where cn,k changes sign.
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∗ School of Mathematics and Statistics, UNSW Sydney 2052.
E-mail: m.hirschhorn@unsw.edu.au

274

A problem involving binomial coeﬃcients

The solution
Numerical evidence suggests that cn,k changes sign at points close-ish to the midpoint, k = 2n, so I shall investigate what happens when k = 2n − m.
Consider cn,2n−m ; cn,2n−m is roughly 0 when


3n
3n
≈ 22n+m
,
22n−m
2n − m
n−m
22n−m

(3n)!
(3n)!
≈ 22n+m
,
(2n − m)! (n + m)!
(2n + m)! (n − m)!
(2n + m)! (n − m)!
≈ 22m ,
(2n − m)! (n + m)!

(2n + m)(2n + m − 1) · · · (2n − m + 1)
≈ 22m ,
(n + m)(n + m − 1) · · · (n − m + 1)
(2n + m)(2n + m − 1) · · · (2n − m + 1)
≈ 1,
(2n + 2m)(2n + 2m − 2) · · · (2n − 2m + 2)
2n + 2m
(4n2 − 12 )(4n2 − 22 ) · · · (4n2 − (m − 1)2 )
≈
,
(4n2 − 22 )(4n2 − 42 ) · · · (4n2 − (2m − 2)2 )
2n + m



1−

1−




2
12
22
1 − 4n
· · · 1 − (m−1)
2
4n2
4n2



2
22
42
1 − 4n
· · · 1 − (2m−2)
2
4n2
4n2

≈

1+ m
n
m .
1 + 2n

If we take logs, we ﬁnd
−(12 + 22 + · · · + (m − 1)2 ) + (22 + 42 + · · · + (2m − 2)2 )
4n2
+

−(14 + 24 + · · · + (m − 1)4 ) + (24 + 44 + · · · + (2m − 2)4 )
+ ···
32n4

≈

m2
m2
m3
m
m3
m
− 2 + 3 − +··· −
+ 2−
+ −··· ,
n
2n
3n
2n 8n
24n3

or,
m3 − 32 m2 + 12 m 3m5 −
+
4n2
If we multiply by

4n2
m ,

+ 5m3 − 12 m
3m2
m
7m3
−
+ ··· ≈
+
− ··· .
4
2
32n
2n
8n
24n3

this becomes

1 3m4 −
+
2
A ﬁrst approximation is
m2 +

15 4
2 m

15 3
2 m

+ 5m2 −

8n2
m≈

√

1
2

+ · · · ≈ 2n +

2n.

If we then seek a better approximation, of the form m ≈
2n(1 + 2x) +

√

14n
1 12n2
+
≈ 2n +
,
8n2
6n
2

7m2
+ ··· .
6n

2n(1 + x), we ﬁnd
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or,
4nx +

14
1 12
+
≈
,
2
8
6

from which
x≈
and
m≈

√



1
12n

2n 1 +

1
.
12n

So changes of sign in cn,k occur approximately at k ≈ 2n ±
as at k = 2n).

√

2n(1 +

1
12n )

(as well

For n = 200, this says that c200,k changes sign when k ≈ 379.99 (and at k = 400,
and at k = 420.01). In fact, c200,379 ≈ 6.6 × 10281 , while c200,380 ≈ −6.1 × 10279 .
Linear interpolation between these gives almost perfect agreement.

Logical Labyrinths
Raymond Smullyan
A.K. Peters, 2009, ISBN: 978-56881-443-8

A classic example in Greek philosophy is the Liar Paradox. Epimenides, the Cretan, said ‘All Cretans are liars’. If we impose a requirement of consistency, such as
that the speaker either lies or tells the truth, the statement is no longer a paradox,
but a fallacy, because neither a liar nor a truth-teller could consistently state ‘I am
a liar’. In spite of appearances, this example is not a triviality. In fact, by changing
‘true’ to ‘provable’, the proposition becomes ‘This sentence is unprovable’. Thus
there is a direct line from the liar paradox to Gödel’s Undecidability Theorem,
which states that every consistent theory which is expressive enough to admit a
proposition asserting its own provability must contain a statement which is neither
provable nor unprovable.
One purpose of Smullyan’s new book is
to trace this development. He begins by
transforming the liar paradox into an amusing
logical riddle: in a consistent world, C states
that B is lying when he claims that A stated
that he (A) is a liar. Is C a liar or a truthteller? If you have followed what I have said
so far, you will see immediately that C must
be a truth-teller.
Examples such as this introduce the second
purpose of Smullyan’s book, a layman’s
introduction to classical propositional and
ﬁrst-order (quantiﬁcational) logic. He begins
by developing informal logic, based on the
notion of a population of Knights, that is,
consistent truth-tellers, and Knaves or consistent liars. Using these ideas, he introduces in
clear elementary terms the notions of logical
connectives, rules of inference and systematic
ways to establish the truth or falsity of compound propositions. This section of
the book is both rigorous and easy to read, containing many jokes, anecdotes and
quotations from unexpected sources.
If this looks familiar, you have probably read some of Smullyan’s earlier bestselling popularisations of logic, such as What is the Name of this Book? (1978),
The Lady or the Tiger (1982) and To Mock a Mocking Bird and other Logic Puzzles
(1985). However, the book under review contains many more intriguing puzzles
than these earlier volumes, including for example Knights and Knaves who always
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tell the truth or lie about their beliefs and their wives who do the opposite, but
some of whom are mad; that is, their beliefs are consistently incorrect!
In fact this book goes much farther. The meat of the volume is the formalisation
into symbolic logic of the earlier intuitive concepts. This is the third purpose
of Smullyan’s book: a textbook for a university course in mathematical logic.
Reprising the earlier ideas, he introduces the languages of propositional and ﬁrst
order logic and various equivalent sets of connectives, axioms and rules of inference.
A noteworthy feature in his development of formal proofs in propositional logic is
‘proof by tableaux’. This procedure, largely due to the author himself, has three
major advantages over truth tables:
(1) It is more eﬃcient, systematically advancing from the premises to the conclusion.
(2) When a proposition is false, the method not only demonstrates this, but
shows precisely why it is false.
(3) The method can be extended to ﬁrst order logic.
Before proving the fundamental theorems concerning compactness, correctness and
completeness of ﬁrst order logic, the author interpolates more elementary chapters
on inﬁnity and on mathematical induction, both on ordinals and on well-founded
trees. Incidentally, for an intuitive introduction to induction the author does not
employ the badly worn cliché of falling dominoes, but rather the metaphor of a
note to the milkman stating:
(1) leave milk today and
(2) if you leave milk any day, leave it the next day too.
This chapter on induction, containing several original applications to geometry
and algebra, is a suitable introduction to mathematical induction for any student,
not just one learning logic.
The author now explains and proves in considerable detail some of the main
theorems of classical ﬁrst order logic, including the Skolem–Löwenheim theorem,
Craig’s interpolation lemma and its consequences, Robinson’s consistency theorem
and Beth’s deﬁnability theorem.
As a tour de force before the ﬁnal chapter on incompleteness and Gödel’s Theorems, Smullyan uniﬁes most of these classical results by showing that all the major
results of classical ﬁrst order logic are consequences of a single theorem due to the
author, which he calls the ‘Abstract Model Existence Theorem’.
Finally, Smullyan provides an extensive discussion of the Incompleteness Phenomenon. He shows that Gödel’s original theorem, that under the Peano axioms,
the theory of ordinary whole numbers contains undecidable statements, can be
extended to show that any suﬃciently expressive consistent theory contains a
sentence that is true but not provable.
There is much to like in this volume. Firstly, Smullyan is a master of mathematical
prose. As a result, nearly every page, even those containing dense mathematical
argument, is a pleasure to read.
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Secondly, the book contains within the text around 200 problems of varied levels
of diﬃculty and every one of them is given a complete solution at the end of the
chapter.
Thirdly, while holding no brief for intuitionism, Smullyan expounds it clearly and
describes its advantages. He explains the diﬀerence between classical and intuitionistic axioms and rules of inference, and points out precisely which steps in
certain proofs are not intuitionistically acceptable.
So far, this review has been wholly positive. Unfortunately, I must also point out
that the book is plagued by proof-reading faults. Most are harmless, if annoying
to a pedantic reader. But in one egregious example, a whole line in the exposition
is omitted.
To ﬁnish on a brighter note, here is another ingenious riddle from the island of
Kights and Knaves. One day, a man was tried for a crime. First the prosecutor
claimed: ‘If he is guilty, then he had an accomplice’. The defense attorney retorted:
‘That’s not true!’
The judge didn’t know whether either prosecutor or defense attorney was a Knight
or a Knave, so was unable to decide whether to convict or acquit. Later, however,
he did ﬁnd out the type of the defense attorney, and was then able to come to a
decision. Did he convict or acquit?
Phill Schultz
School of Mathematics and Statistics, The University of Western Australia, Nedlands, WA 6009.
E-mail: schultz@maths.uwa.edu.au













The Wraparound Universe
Jean-Pierre Luminet
A.K. Peters, 2008, ISBN: 978-56881-309-7
The ﬁrst things that will strike the reader about this book are the multiplicity of
chapters (there are 45) and consequently the brevity of some of those chapters.
The shortest chapter, Chapter 3, is just two pages long. One of those pages has
over half of it devoted to a ﬁgure and the lead page of the chapter has around a
third devoted to the title and a quote. So while there is not a great deal of reading
in that chapter, others are very diﬀerent. The other nice touch was a little right or
left arrow with a number directly above it associated with a paragraph directing
the reader to a page (the number above the arrow) where a fuller treatment or
similar idea was detailed: a great idea and the closest form in the written media
for a hypertext link.
Let me say at the outset that this was a great and interesting read. The title was
catchy and the interior lived up to the title. The multiple chapters, with their
short content provided a fast pace (or can I say racey) style that was never boring
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but always instructive. I would recommend the book and believe it is suitable for
undergraduate physics or mathematics students.
The book is divided into two parts: the ﬁrst,
Chapters 1 to 23, deals with the shape of the
Universe, while the second part covers folds
in the universe. In the ﬁrst part Luminet
starts with some deﬁnitions of a ‘mathematical space’, a ‘physical space’, ‘space-time’
and lastly ‘the Universe’. From there he
moves quickly through the size of space to
the topology of space, while considering the
diﬀerent levels of geometry on which that
space is deﬁned. There are some simple
ﬁgures which describe these types of geometry
along with good written descriptions of the
topology he is trying to elucidate. There is
little mathematical description or rigour, so
one will have to look elsewhere for that, but
his analogies in some cases are very clever
and clear. One example of this is when
he describes space-time foam by ﬂying over
water in an aircraft at diﬀerent altitudes,
which is something most people can identify or envisage. Of course, in a work
such as this, one cannot help but mention Einstein’s relativity and the various
big bang models. Those covered are the closed, open, Friedmann–Lemaı̂tre and
Einstein–de Sitter models of the big bang, and his explanations here are concise
and clear. Obviously related to all of this is the curvature of the universe. He covers
the classical Euclidean geometry to the Riemannian and Lobachevsky geometries
and as to whether their topologies are ﬁnite or inﬁnite as well as whether they are
open or closed. All the time Luminet provides analogies or ﬁgures to explain the
geometric concepts he is describing. Many a time a nod is given to the work of
mathematicians years before there was any practical result of their work.
Nevertheless, throughout the twentieth century mathematicians have discovered fascinating forms, known practically to themselves alone, which can be
used by physicists for the description of the real Universe.

He does add extra information about the topic at hand or those ideas coming
up, devoting an entire chapter to fascinating shapes. Here the well-known Möbius
strip and Klein bottle are covered as well as the less well known, except perhaps for
topologists, like Seifert–Weber hyperbolic space and Poincare’s spherical space. As
well, mention is made of Jeﬀrey Weeks discovery in 1985 of the smallest hyperbolic
shape, so one can see that there is a good deal of interesting material for the
budding mathematician, particularly if they have a topological bent. Nor is the
physicist left out, with gravitational lensing (the chapter is titled ‘Hunting for
Ghosts’), quasars and other interesting items from the galactic zoo.
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The second part of the book moves away somewhat from the mathematical concepts to the cosmological with the opening chapter covering a brief history of
space and how, down though the ages, the scientists have alternated between
space being inﬁnite or ﬁnite. Luminet, of course, proposes that the universe may
be ﬁnite depending on its topology and asks what the future will hold based on
these ideas.
He also asks about the age-old questions of cosmology. The ﬁrst, geometric cosmology, which speculates on its shape and frontiers and the local and global properties
of space-time. The second, physical cosmology, which looks at the material processes taking place in the universe or at some previous stage of its evolution. And
lastly, observational cosmology, which deals with the facts and nothing but the
facts — background radiation, the distribution of quasars and galaxy clusters,
etc. From here he dips his toe into the four-dimensional space-time metric tensor,
Einstein’s cosmological constant λ, homogeneous Friedmann–Lemaı̂tre models of
the universe and some of their variants. But in all these cases the operative word
is ‘dips’ so there is not a great deal of depth. Though that said, it is good to see
that he tackled them. Incidentally this is one of the longer chapters of the book.
No book of this scope would be complete without mention of dark matter and the
challenge it presents in ﬁnding it as well as exactly how much exists in galaxies and
galaxy clusters. This leads well into cosmic background radiation, which has a nice
historical introduction along with the work of the COBE satellite. As he comes
to his conclusion he covers the interesting areas of symmetry and the classical ﬁve
regular polyhedra as well as listing some mathematical tools in order to try and
classify our three-dimensional space. Does it have zero curvature, or positive or
perhaps even negative curvature. Either way, Luminet illustrates his ideas and
concepts well with many diagrams and ﬁgures. The colour plates in the centre of
the book are an added bonus. So do your mind a favour, get a copy to wrap it
around these ideas that in some cases just aren’t intuitive. Recommended!

Gordon Clarke
227 Woodward Road, Armstrong Creek, QLD 4520.
E-mail: gordoncl@bigpond.com













Emmy Noether: The Mother of Modern Algebra
Margaret Tent
A.K. Peters, 2008, ISBN-13: 978-1568814308

Emmy Noether: The Mother of Modern Algebra by Margaret Tent begins: ‘This
is the life story of Emmy Noether’. Unfortunately this statement gives the unsuspecting reader a belief that the book is a factual account, but the writer then
says:
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. . . Because no one expected Emmy to grow up to be an important scientist,
the records of her early life are sketchy. After all, it was assumed that she
would grow up to be a wife and mother . . . . However, we should forgive
her parents for not foreseeing her remarkable future given the limited options
available to women at the time.
(p. ix)

The only problem with this is that Emmy had three younger brothers; one, Fritz,
who also grew up to be a mathematician, but his life is even less documented,
so we can only conclude Max and Ida Noether had no aspirations for their sons
either.
The writer continues: ‘Since we know none of the details . . . my only option was
to construct plausible scenes of her childhood in a way that I think they might
have happened . . . ’ (p. x). The ﬁction is not exclusive to Noether’s childhood
and dominates the text mainly in the form of dialogue. Consequently, this book is
more like a novel based on the life of Emmy Noether rather than being a biography.
The book is written for a young audience. However, there is a very real danger
of myth-making when this work has the credentials of a biography and therefore
a stamp of authority. The writer often embeds historical facts and speech from
real people within her ﬁctitious dialogue to a point that there is little distinction
between the writer’s creation and true facts; for example, when David Hilbert
defends Emmy Noether by reminding his colleagues they are a university not a
bathing establishment (p. 80) the wording used is inconsistent with other quotes
of the same situation [1] suggesting Tent simply reworded the retort of Hilbert for
her own convenience. There is no way to gauge how often this occurs in the book.
Verging on a hagiography, Margaret Tent
depicts Emmy Noether as an ‘average girl’;
clever, but not promising enough to have her
parents’ support, growing up in a ‘normal’
house and groomed into domestic bliss of
piano lessons and embroidery. In the process,
we are given a picture of a not-so-attractive
female, educated mainly in languages and
basic studies, suddenly struck by a lightning
bolt at the age of 18 years to bloom into a
mathematical super-genius.
While it is impossible to determine the source
of intelligence — either nature or nurture
— it is disturbing in the book to ﬁnd the
author’s depiction of Emmy’s parents as
weak characters with whom Emmy Noether
gains neither moral nor academic support.
Particularly, Max Noether is described as a
mathematician who doesn’t see mathematics
as the most important thing in the world; he doesn’t bring his work home, and
doesn’t have peers around for meals except for one occasion when Emmy Noether
meets her future PhD mentor, Professor Paul Gordon. Professor Noether not only
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keeps maths out of the house until his boys are old enough to study algebra but he
refuses to coach Emmy and initially supports the mother to prevent his daughter
ever knowing what mathematics is. In ﬁctional conversations, Emmy doesn’t know
what her father does and is forced to beg for home lessons in mathematics (p. 34).
The mother character the writer invents is even more unbelievable; she is so focused
on her piano that it takes 57 pages for her to realise Emmy Noether will not become
a concert pianist! In the book, Ida Noether is described as good at playing, so
surely one so talented would know anatomy counts for just as much as practice.
Emmy is described on numerous occasions as physically awkward.
It is accepted that the fate of women in the misogynist Germany of the time was
dismal to say the least [1] but what one does in public and private are two separate
things. It would have made more sense and better reading if the piano lessons,
cooking, sewing and languages (none of which Emmy excelled at) were simply for
social expectations and she received encouragement and help from her family in the
earliest years. Evenings of classical piano do not in themselves constitute a warm,
intellectual environment, and since mathematics is not a 9-to-5 subject, it doesn’t
seem plausible to expect Emmy growing up in a mathematical vacuum. Living in
an academic house promotes an atmosphere conducive to higher thinking: a fact
noted by Lucy Hawkings [2] but evidently denied by Margaret Tent. Even though
we cannot prove the true source of Emmy Noether’s creativity, framing her in a
‘woman’s world’ until she matures doesn’t explain her brilliant mind, her sudden
choice to study mathematics (instead of teaching language), the natural ease she
displayed or even her drive to explore the subject and create her own algebra.
If her brilliance were purely attributed to her natural propensity then we would
expect her progress to be directed not comprised of a series of tentative steps and
occasional retrogressions (p. 108).
As the story unfolds we are treated to instances of Noether ﬁnding her mathematical calling, where she develops her thinking away from the tedious algebra of
Gordon (p. 61) to the axiomatic vision of Hilbert and that this process is ongoing
such that she developed her mathematics as she taught (p. 106). Noether reached
her peak of intellectual prowess through a long process with the aid of mentors,
peers, and personal dedication to her craft; it is simply not an accident Noether’s
greatest achievements start once she’s 30 years old when, after completing a PhD at
25, she discovers Dedekind through the help of her new mentor Ernest Fischer (she
is 29). Margaret Tent uses this delayed emergence as proof that Emmy Noether
was not a child prodigy (p. 159) yet she acknowledges the earliest fact of Emmy
as a child that she solved puzzles and logic games with ease (p. x).
The purpose of the book is to detail the emergence of modern algebra. Mathematically, however, the book is dotted (sparingly) with brief and inadequate
descriptions of Noether’s research into rings (starting p. 61). Simple mathematical
concepts (e.g. negative numbers) are painstakingly worked out with examples, but
for the complicated subjects, the short paragraphs and conversations are not given
the same attention to detail. The glossary is mathematically incomplete: diﬀerential, group theory, hyperbolic geometry, hypercomplex numbers, linear algebra,
number theory, projective geometry and topological spaces are omitted from the
list and only appear in the text as words without description. More shocking
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is the notable absence from the glossary of abstract algebra (the whole point of
the book), commutative rings and Noetherian rings, although they are mentioned
in the text. Apart from not providing a complete, useful glossary, the impact
of Noether’s enormous contribution is not given enough description. With the
excuse of a young audience, the mathematics is avoided but clearly portraying
a mathematician’s life requires a more thoughtful approach to the value of their
work and the consequences of their achievements.
Noether’s development of modern algebra was an intellectual challenge over a
period of at least 20 years made all the more diﬃcult because of her gender. The
recurring theme of the book is her disadvantage being female and a Jewess although
she managed to defy the establishments by succeeding in gaining her doctorate and
publishing. Although surrounded by men, she managed to surpass any barriers
associated with sex. It is a shame that this awe she inspired in her male colleagues
was not discussed more in the book because this is surely one of the most inspiring
characteristics of Emmy Noether. Despite the prejudices, exceptions were made for
those displaying promise and Emmy Noether gained support of all her professors,
colleagues and students. Especially David Hilbert and Hermann Weyl, both who
championed her cause of a woman’s right to education, and Helmut Hasse [3]
ﬁghting to keep her in Germany in 1933. As for Hasse, I have doubts to the
research conducted by Tent when she claims Hasse tried to join the Nazi party
(p. 144) almost compromising his rapport with Noether, yet the documents do not
correlate this.
One cannot deny Emmy Noether was a serious mathematician and it is clear not
only from the book but other sources that Noether was obsessive — every moment
focused on talking, writing and thinking mathematics — yet there is an avoidance
by Tent to delve into the mind of Emmy through correspondence she shared with
her peers. Dava Sobel explores a very human side of Galileo through the letters of
his daughter [4] and Tent had access to an equally precious resource in a collection
of postcards written by Emmy Noether to her mentor Ernest Fischer over an 18year period (p. 66) providing a window into the mind of Noether (p. 76) but for
their mathematical content the letters are only mentioned.
Margaret Tent denies any romantic tendencies in her heroine by giving Noether two
diametrically opposed choices to make in life: marriage or mathematics. Emmy
chose the sublime. There is no other mention of her loves other than mathematics,
but the fact that Fischer kept her postcards (hundreds in all) suggests a deeper
relationship missed by the writer. Another source of letters, those to Helmut
Hasse [3], give an intriguing glimpse not only into Noether’s mind but also her
heart with the tone of their exchange being more than a close corroboration of
mathematical ideas.
Biographies are always diﬃcult when much of what is already written diminishes
the opportunities for an original work but it is the duty of a biographer to examine
the facts known of a person’s life and explore the reasons for their actions based
on accounts and the records left behind; not to create the story they would like
to read. This book is not a biography, being fanciful and not keeping enough
to the facts, and as a creative piece it also fails because the writing is poor and
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disjointed. The academic achievements of Noether are inadequate and her portrait
appears only in a group with her brothers. There seem to be inaccuracies and some
sources are dubious so I cannot recommend this book for a ﬁrst reader into the life
of Emmy Noether. But for those acquainted with Noether, as told in traditional
accounts, the snippets involving her students (starting p. 88) are simply delightful.
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How Mathematicians Think: Using Ambiguity, Contradiction, and Paradox to Create Mathematics
William Byers
Princeton University Press, 2007, ISBN 13: 978-0-691-12738-5
This is a rather awkward book to read. It switches, in a fairly chaotic manner,
from the philosophic to the personal to the elementary to the sophisticated to the
hype to the unusual to the polemic and even to the semi-religious. But to dismiss
it, because of this, would be incorrect. It makes and examines, from a wide variety
of perspectives, the fundamentally important point that ‘mathematical creativity
is a struggle with resolving ambiguity, contradiction and paradox’.
Strictly speaking, the author neither answers the question ‘How mathematicians
think?’ nor explains the action ‘How mathematicians think!’. The book is about
‘how mathematicians practice and view mathematics’. What it does do is explain
how mathematical creativity is initiated, stimulated and fostered by ambiguity,
contradiction and paradox. As a consequence, it will stimulate awareness that
the action of creating and applying mathematics, even elementary, is a dynamic
activity which is diﬀerent from the static nature of mathematical knowledge. For
the author, known mathematical results are the small levers and pulleys which
are the only tools that are available to move the current contradictory, ambiguous and paradoxical obstacles out of the way to expose new understanding and
mathematical results.
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What does one like to learn when one reads a book? Because the reading of
a book is a union between its text and the reader’s consciousness, one answer
is the wedding custom of ‘something old, something new, something borrowed,
something blue’. All are there in this book.
The things old are reﬂected in the discussion
of famous historical treasures of mathematics
— the discovery of zero; Fermat’s last theorem; Archimedes’ method for estimating the
value of pi; Zeno’s paradox; the ambiguity of
inﬁnity.
The things new are the various points that
the author has formulated to pursue the
fundamental theme that permeates the book.
For example, creativity is not based on the
magical notion that it just happened, without
making mistakes, but on the struggle that
is undertaken in resolving ambiguity, contradiction and paradoxes. In fact, this holds,
in related ways, for all forms of creativity.
This point is made by the author drawing
on Arthur Koesteler’s deﬁnition of creativity,
Zen Buddhism and music (p. 71–76).
The things borrowed are the numerous illustrations used to support the diﬀerent points
developed in the text — historical; popular; the views of mathematicians on a
variety of issues; comments by living mathematicians (e.g. Andrew Wiles and
William Thurston); perspectives from mathematical education.
The things blue are the various comments like ‘This book puts forward a new vision
of what mathematics is all about’ (p. 12); ‘Without this double or ambiguous point
of view, modern mathematics would never have been invented’ (p. 43).
What would one expect to learn if one decided to read a book entitled ‘How
Mathematicians Think’ ? The possibilities include:
• to gain a clear understanding of the technical details that are involved when
a mathematician struggles to understand and advance mathematical knowledge;
• to be given a physiological/psychological description of the brain processes
involved;
• to read a philosophic description of the subject.
In this book, it is essentially a mixture of (i) and (iii). For (ii), one must turn to
Hadamard [1], which is not mentioned in this book.
Chapter 1, after an Introduction entitled ‘Turning on the Light’, starts with the
following seminal comment of David Bohm:
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I think that people get it upside down when they say the unambiguous is the
reality and the ambiguous merely uncertainty about what is really unambiguous. Let’s turn it around the other way: the ambiguous is the reality and the
unambiguous is merely a special case of it, where we ﬁnally manage to pin
down some very special aspect.

This quotation, which crisply summarises the essential message around which the
book is written and is discussed in some detail in this chapter, clearly pinpoints
how mathematics is viewed by the general public as a collection of unambiguous
rules compared with how it is practised and applied by mathematicians.
As the text of Chapter 1 illustrates in various ways, including a discussion of the
discovery of ‘zero’, there is a clear lack of appreciation, in the wider community,
about the intellectual struggle that has been performed historically to derive and
quantify the unambiguous rules that are taught to be learnt by heart and to apply
without question.
It is a useful book for the apprentice mathematician by clarifying the importance of
boldness in making mistakes and declaring that one does not fully understand some
technical details which at ﬁrst sight appear to be more complex than they really
are. Unfortunately, however, it is not a book that such mathematicians would
make the eﬀort to continue to read after working though the ﬁrst few chapters.
They would appreciate that good points are being made about the practice of
mathematics, but would be perplexed by the way that the logic appears to jump
randomly from one issue to the next.
It is unfortunate that this review is not as positive as I would have liked it to
have been. There is simply no doubt about the merits of the task that the author
has undertaken. Unfortunately, by trying to do too much with what is a neat,
perceptive and seminal idea, the author has stolen defeat from the jaws of victory.
A book, or a number of books half the size or less, would have engendered victory.
This would have been of great beneﬁt to promulgating the seminal information
about the practice of mathematics to apprentice mathematicians and the wider
public community.
My advice to the potential reader: pick through the contents like a chicken looks for
the titbits that suit its needs. From this point of view, the book has a reasonable
index, which includes the names of people speciﬁcally mentioned or quoted.
As I conclude this review, I am reminded of Hans Christian’s Andersen’s story
about the ‘Emperor’s New Clothes’; the author has dressed his themes in the
wrong clothes, making me feel like the child in that story.
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Philip Broadbridge∗
Support for advancement of mathematical sciences
July has been a momentous month for the proﬁle of mathematical sciences in
Australia. UNSW hosted the very ﬁrst Congress of the Paciﬁc Rim Mathematics
Association. In the following week, for the ﬁrst time, Australia hosted the fouryear congress of the International Association for Mathematics and Computers in
Simulation, in conjunction with MODSIM09, in Cairns. By every measure, these
events were very successful; congratulations to the organisers. With cooperation
from MASCOS, AMSI was a major sponsor for both congresses. Near the end
of July, the AMSI-MASCOS-UNESCO workshop, ‘Future Models for Energy and
Water Management’, was held at QUT. I was very pleased with the number of
registrations, the quality of the short courses and talks and with the support from
UNESCO Hydrology. Such interdisciplinary activities are highly valued by our
political masters as we demonstrate the value of the mathematical sciences.
Having sat on the 2004 advisory committee for the NSF-funded Institute for Mathematics and Applications (Minnesota), I appreciate the value of long-term thematic programs of the type that are run in mathematics institutes in the northern
hemisphere. These require a higher level of funding to cover six-month salary
buy-outs for program leaders and guest lecturers. They also require assurance of
long-term funding so that theme programs can be planned well in advance. In
Australia, there is no government funding program that satisﬁes both of these
requirements and which can support a discipline as broad as all of mathematical
science. We must continue to remind governments that we lag the rest of the
world in supporting such activities. AMSI has in the past been able to support
some more modest shorter theme programs of 2–3 weeks, in the areas of ecological management, mathematical physics, entropy theory and ﬁnite mathematical
structures. Even for short study programs, it is not easy to achieve widespread
involvement when academic workloads are high, in a climate of job insecurity.
AMSI welcomes the University of Adelaide as the ninth Joint Venture Partner.
Observers have complimented the mathematical sciences profession on how much
it has been able to achieve through such united support for AMSI, despite systemic
diﬃculties in the tertiary education sector. With MASCOS nearing the end of its
term, it is important for mathematical sciences to be prominent in the next round
of ARC Centres of Excellence. Whatever mathematics institute structures are
generated in the near future, their leaders would be foolhardy not to make use of
the network of inﬂuence, infrastructure and experience built up by AMSI over the
past seven years.
∗ Australian

Mathematical Sciences Institute, The University of Melbourne, VIC 3010.
E-mail: phil@amsi.org.au
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The level of support for the ICE-EM education program will ensure that AMSI
exists for the three-year term of the next director. I wish the new director all the
very best in confronting challenges that are well worth confronting and I ask all
readers to volunteer a little of their time to assist in some way.

Director of AMSI since 2005, Phil Broadbridge was previously a
professor of applied mathematics for 14 years, including a total of
eight years as department chair at University of Wollongong and
at University of Delaware. His PhD was in mathematical physics
(University of Adelaide). He has an unusually broad range of research interests, including mathematical physics, applied nonlinear partial diﬀerential equations, hydrology, heat and mass transport and population genetics. He has published two books and
100 refereed papers, including one with over 150 ISI citations. He
is a member of the editorial boards of four journals and one book
series.

General News
ANZIAM: Nominations for 2010 ANZIAM Medal
A search is underway to identify nominees for the 2010 ANZIAM Medal, and nominations should be forwarded in conﬁdence to the Chair of the Selection Panel,
Professor Graeme Wake by the end of October 2009 at g.c.wake@massey.ac.nz.
More information is on http://www.anziam.org.au/The+ANZIAM+medal.
ANZIAM Award for outstanding new researchers: J.H. Michell Medal
Nominations are called for the award of the J.H. Michell Medal for 2010, for
ANZIAM outstanding new researchers. Nominees must be in their ﬁrst 10 years
of research on 1 January 2010 after the award of their PhD, and be members of
ANZIAM for at least three years. Nominations close on 30 September 2009. For
further information, see http://www.anziam.org.au/Medals/michell.html.
Charles Sturt University
CSU has recently (from 1 July 2009) restructured its Mathematics and Statistics
staﬀ into a single cross-campus school of Computing and Mathematics. Previously, Mathematics, Statistics and Computing staﬀ have been fragmented across
a number of multidisciplinary schools located at its various regional campuses.
CSIRO
The CSIRO have recently launched their mathematicians in schools program. This
is an oﬀshoot of the scientists in schools program they have been running for some
time. The idea of the new subprogram is to get mathematicians into schools to
interact with the children there, hopefully fostering a more positive view of maths
than is commonly held. Information about this program is available at this website
www.mathematiciansinschools.edu.au.
University of Queensland
Anthony Richardson has been a stakeholder in creating CARM (Centre for Applications in Natural Resources Mathematics) — a joint venture between the University, CSIRO, DPI&Fisheries with a total amount of funding in 2009 of $652K
indexed each year for ﬁve years. CARM will have a Chair and two lectureships
attached.
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Completed PhDs
Monash University
• Dr Ashley Khey Keat Lim, Some applications of semimartingale theory to
limit theorems, supervisor: Prof Fima Klebaner.
University of Adelaide
• Dr Raymond Vozzo, Loop groups, Higgs ﬁelds and generalized string classes,
supervisors: Michael Murray and Mathai Varghese.
• Dr Alys Clark, Mathematical modelling and experimental investigation of nutrient supply to the mammalian oocyte, supervisors: Dr Yvonne Stokes, Dr
David Clements and Dr Jeremy Thompson.
University of Melbourne
• Dr Alana Moore, Managing biological populations in the face of uncertainty,
supervisor: Peter Taylor
• Dr Thomas Handscomb, Characteristic classes of surface bundles and Lefschetz ﬁbrations, supervisors: Paul Norbury and Iain Aitchison.
• Dr Daniel Grixti-Cheng, Linear relations on normed and Hilbert spaces with
applications, supervisor: Jerry Koliha.
University of Sydney
• Dr Tegan Morrison, Asymptotics of higher-order Painleve equations, supervisor: Professor Nalini Joshi.
University of Western Australia
• Dr Giulia Wake, Exact minimisation of treatment time for the delivery of intensity modulated radiation therapy, supervisors: Associate Professor Les Jennings (UWA), Associate Professor Natashia Boland (Uni of Melbourne).

Awards and other achievements
James Cook University
Academics from the School of Engineering and Physical Sciences were recently
awarded a citation from the Australian Learning and Teaching Council (ALTC).
The names of those involved and title of the submission are: Dr Shaun Belward,
Dr Ronald White, Mr Patrick Higgins, Dr D’Arcy Mullamphy: ‘For sustained
commitment to engaging ﬁrst year mathematics students through a supportive
learning environment, the use of new technologies and community consultation’.
Monash University
Congratulations to Professor John Lattanzio who has been elected a member of
the Council of the Astronomical Society of Australia for three years, eﬀective from
early July.
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University of Ballarat
• Dr A Bagirov became EUROPT (the Continuous Optimization Working Group
of EURO) Fellow 2009.
University of Queensland
• Ole Paulsen (University of Oxford, UK), Tomomi Shimogori (Riken Brain
Sciences Institute, Japan), Guillemina Lopez-Bendito (University of Alicante,
Spain), and Geoﬀrey Goodhill (The University of Queensland) were recently
awarded a US$1.35 million Human Frontiers Science Program Grant to study
how the brain becomes wired up during development using a combination of
experimental and theoretical methods.
University of Southern Queensland
• Successful USQ Learning and Teaching grants
– Linda Galligan (team leader), Christine McDonald, Birgit Loch and
others from the Faculty of Engineering and Surveying, the Learning and
Teaching Support Unit and the Open Access College, on ‘Scaﬀolding
distance learning in mathematics and statistics’ to the value of $50 000.
– Birgit Loch (team leader), Christine McDonald and others from USQ’s
ICT
and
ADFI
on
‘Evaluating
pen-enabled
screens’, to the value of $12 000.
– Birgit Loch (team leader) and others from all faculties, the Learning
and Teaching Support Unit, and the library on ‘Building a mentoring
program to engage lecturers in the use of technologies for teaching and
learning’, to the value of $50 000.
University of Sydney
• Journal of Algebra honours Professor Gus Lehrer by marking his 60th birthday with a special issue.
• Norm Dancer received a Hannan medal.
• David Easdown was awarded an ALTC 2009 Citation for Outstanding Contributions to Student Learning.

Appointments, departures and promotions
Curtin University
• Zudi Lu has left to take up a position at the University of Adelaide.
• Tak Kuen Siu has left to take up a position at Macquarie University.
La Trobe University
• The following eminent researchers have accepted adjunct research positions
at the Department: Associate Professor John Roberts (University of New
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South Wales): Adjunct Associate Professor; Professor Willy Sarlet (Ghent
University, Belgium): Adjunct Professor; Professor Olga Krupkova (Palacky
University, Czech Republic): Adjunct Professor; Professor Demeter Krupka
(Palacky University, Czech Republic): Adjunct Professor.
• Dion O’Neale has been appointed as a level A Research Oﬃcer to work with
Reinout Quispel and his group.
Macquarie University
• Dr Stuart Hawkins, who came to us from UNSW, started in January this
year as Lecturer.
• Dr Adam Sikora, who came to us from ANU, started on 6 July as Lecturer.
Monash University
• Dr Xin Geng commenced on 3 July 2009 as Research Fellow in the School
of Mathematical Sciences. His research interests are in pattern recognition
algorithms, computer vision and image processing especially on facial image
understanding.
Murdoch University
• Dr Amy Glen has been appointed as a Lecturer. Her research areas are
combinatorics on words and discrete mathematics.
University of Adelaide
• Dr Zudi Lu joins us from Curtin University as Associate Professor in Statistics. His research interests include time series analysis, stochastic and ﬁnancial modelling and biostatistics.
• Dr Thomas Leistner joins us from the University of Hamburg as Lecturer in
Pure Mathematics. His research interests are in diﬀerential geometry and
Lorentzian geometry.
• Dr Sanjeeva Balasuriya joins us from Connecticut College as Senior Lecturer
in Applied Mathematics. His research interests include dynamical systems,
chaotic mixing, geophysical ﬂows, combustion waves and mathematical ecology.
University of Melbourne
• Dr Mark Sorrell has been appointed as Research Fellow.
• Dr Peter Tingley (Research Fellow) has left.
• Dr Stephan Tillmann (Research Fellow) has left.
University of New South Wales
• Jonathan Kress has been promoted to Senior Lecturer.
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University of Southern Queensland
• Dr Yury Stepanyants commenced a position as Associate Professor in Mathematics in July. He joined us from Australian Nuclear Science and Technology
Organisation, Lucas Heights, where he was appointed as a Senior Research
Scientist within the Nuclear Analysis Group.
University of Queensland
• Leonardo Rojas-Nandayapa has been appointed a Lecturer in Statistics commencing in January 2010.
• Ben Burton has been appointed for a ﬁve-year ﬁxed-term Lecturer commencing 1 September 2009.
• Graeme Chandler is on long-service leave until March 2010 until he takes early
retirement in April 2010. Graeme has made many contributions to mathematics and to the Mathematics Department since he joined the Department
in January 1982. We wish him a very happy retirement.
University of Sydney
• Christian Oliver-Ewald has been appointed as Associate Professor, Financial
Mathematics.
• Dobrin Marchev has been appointed as Lecturer, Statistics.
• Sanjiban Santra has been appointed as an ARC Australian Postdoctoral Fellow.
• James Atkinson has been appointed as Research Associate.
• Jennifer Chan has been promoted to Senior Lecturer (eﬀective January 2010).
• Samuel Müller has been promoted to Senior Lecturer (eﬀective January 2010).
University of Western Australia
• Dr Thomas Stemler has commenced as Assistant Professor in Applied Mathematics.
• Dr Andrei Volodin has commenced as Professor in Statistics.
University of Western Sydney
• Dr Kevin Donegan has left the School of Computing and Mathematics.
• Dr Eric Beh has left the School of Computing and Mathematics to take a
position with the University of Newcastle.
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New Books
University of Adelaide
• Roberts, A.J. (2008). Elementary Calculus of Financial Mathematics, (Mathematical Modelling and Computation 15). SIAM, Cambridge University Press.
• Cowpertwait, P.S.P. and Metcalfe, A.V. (2009). Introductory Time Series
with R. Springer, New York.

Conferences and Courses
Conferences and courses are listed in order of the ﬁrst day.
The AMSI Workshop on Perturbations, Game Theory, Stochastics, Optimisation and Applications (in honour of Jerzy Filar’s 60th birthday)
Date: 26–27 September 2009
Venue: University of South Australia, City West campus
Web: http://www.unisa.edu.au/maths/research/JerzyFilar/default.asp
Registration is free, but essential. Please register at the workshop website.
The following mathematicians have accepted invitations to be speakers at the
meeting: Konstantin Avrachenkov (INRIA); Vivek Borkar (Tata Institute of Fundamental Research); Vladimir Gaistgory (University of South Australia); Tony
Guttman (University of Melbourne); Moshe Haviv (The Hebrew University of
Jerusalem); Roger Horn (University of Utah); Phil Howlett (University of South
Australia); Jacek Krawczyk (Victoria University of Wellington); Dirk Kroese (University of Queensland); Walter Murray (Stanford University); Giang Nguyen (University of South Australia); T.E.S. Raghavan (University of Illinois at Chicago);
Peter Taylor (University of Melbourne); Peter Zograf (Steklov Mathematical Institute, St Petersburg).
AustMS 2009 Early Career Researchers Workshop
Date: 27 September 2009
Venue: Mt Lofty House, Adelaide Hills
Web: http://www.unisa.edu.au/austms2009/earlycareer/
Organisers: Bronwyn Hajek (Bronwyn.Hajek@unisa.edu.au),
Anthony Henderson (anthonyh@maths.usyd.edu.au)
53rd AustMS Annual Conference, 2009
Date: 28 September – 1 October 2009
Venue: University of South Australia, City West Campus, Adelaide
Web: http://www.unisa.edu.au/austms2009/
E-mail: Austms09@unisa.edu.au
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Please note the following amendment: On the night of Friday 2 October 2009, the
Royal Institution of Australia is organising a Reception at Adelaide Town Hall,
featuring a public lecture ‘Cosmic Distance Ladder’ by Terence Tao, to which the
participants of the AustMS 2009 conference are cordially invited. Please extend
your travel arrangements accordingly if you plan to attend this event.
BNH 100
Date: 15 October 2009
Venue: Mathematical Sciences Institute, The Australian National University
Organisers: Mike Newman (Mike.Newman@anu.edu.au) and
L. Kovács (L.G.Kovacs@anu.edu.au
A celebration of the 100th anniversary of the birth of Bernhard Neumann. Lectures
in the Bernhard Neumann Seminar Room (room G35, John Dedman Mathematical
Sciences Building): 14:30 Laci Kovács and Mike Newman (ANU); 15:30 afternoon
tea; 16:00 Marston Conder (Auckland); 17:15 Cheryl Praeger (Western Australia).
Dinner at University House (details to be conﬁrmed) at 19:00 for 19:30. Intending
participants are asked to notify the organisers before the end of September, so we
can plan accordingly.
Accommodation on campus: University House (http://www.anu.edu.au/unihouse);
Liversidge Court Apartments (http://accom.anu.edu.au/UAS/189.html. Oﬀ campus: Rydges Lakeside Hotel (see the Canberra/ACT Accommodation Directory at
http://www.totaltravel.com.au/travel/nsw/canberraact/directory/accommodation.
Phylomania: UTas Theoretical Phylogenetics Meeting
Date: 29–30 October 2009
Venue: School of Mathematics and Physics, University of Tasmania
Web: http://www-theory.phys.utas.edu.au/mini meeting/meeting.html
Organisers: Jeremy Sumner and Peter Jarvis
Phylogenetics is concerned with the problem of reconstructing the past evolutionary history of extant organisms from present day molecular data such as DNA.
Currently, there is much interest in further development of the mathematics that
underlies computational phylogenetic methods.
Research speakers: David Bryant (University of Auckland), Seth Sullivant (University of North Carolina), Jesús Fernández (Universitat Politècnica de Catalunya)
and John Rhodes (University of Alaska, Fairbanks).
9th Engineering Mathematics and Applications Conference
(EMAC2009)
Date: 6–9 December 2009
Venue: University of Adelaide, South Australia
Web: http://www.maths.adelaide.edu.au/emac2009/
Contact: Andrew Metcalfe (andrew.metcalfe@adelaide.edu.au)
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4th Australia–China Optimisation Workshop
Date: 9–11 December 2009
Venue: Ballarat
Web: http://www.ballarat.edu.au/ard/itms/CIAO/Workshops/ACOW/
Contact: Adil Baghirov (a.bagirov@ballarat.edu.au)
The workshop will incorporate a one-day ‘Focussed Meeting on Global and Nonsmooth Optimization Problems in Data Analysis, Engineering and Water’.
The workshop aims to bring together experts from Australia, China, the Paciﬁc
region and around the world in the area of optimisation theory, methods and applications. It will provide an opportunity for meeting and exchanging recent research
ﬁndings and discussion on possible collaboration and joint projects.
The topics of the workshop include all areas of optimisation, optimal control and
their applications and will include but not be limited to: nonlinear programming;
global optimisation; nonsmooth optimisation; integer programming; optimal control; applications: water, data mining, energy sector, transport, sensor networks,
mining information security.
Sponsors: AMSI (Australian Mathematical Sciences Institute), ISSNIP (Australian
Research Council Research Network on Intelligent Sensors, Sensor Networks and
Information Processing).
AMSI workshop: new directions in geometric group theory
Date: 14–18 December 2009
Venue: The University of Queensland, Brisbane
Web: http://sites.google.com/site/ggtbrisbane/
NZIMA/NZMRI Summer Workshop
Date: 3–10 January 2010
Venue: Hanmer Springs, New Zealand
Web: http://www.math.auckland.ac.nz/wiki/2010 NZMRI Summer Workshop
AMSI ICE–EM 2010 Summer School
Date: 11 January – 5 February 2010
Venue: La Trobe University
Contact: Grant Cairns, Director (G.Cairns@latrobe.edu.au)
Call for Contributions:
Educational Interfaces between Mathematics and Industry
Date: 19–23 April 2010
Venue: Lisbon, Portugal
Web: http://www.cim.pt/eimi/
Contact: Gail FitzSimons (gail.ﬁtzsimons@education.monash.edu.au)
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International Congress of Mathematicians: ICM2010
Date: 19–27 August 2010
Venue: Hyderabad International Convention Centre, Hyderabad, India
Web: www.icm2010.org.in
There are posters for ICM2010 at http://www.icm2010.org.in/posters.php. Feel
free to print them out and display them at appropriate locations.

Vale

Edgar Smith
Professor Edgar Smith passed away on Monday 27 July in a hospital in London.
Ed was holidaying in Europe with his wife Sian when he became extremely ill and
was diagnosed in London at the end of June with myeloid leukaemia. Ed leaves
ﬁve children. He was 64 years old.
Ed was appointed to the Chair in Applied Mathematics at La Trobe in 1986 from
the University of Melbourne where he held a readership. He served as head of the
mathematics department in the late 1980s and early 1990s and was Dean of the
Faculty of Science, Technology and Engineering from 1997 until 2000. He was Pro
Vice-Chancellor IT from 1995 until 2005.
Ed was held in great aﬀection by everyone in the Department of Mathematics
and Statistics and he had very many friends in the University and throughout
Australian academia.

Visiting mathematicians
Visitors are listed in alphabetical order and details of each visitor are presented
in the following format: name of visitor; home institution; dates of visit; principal
ﬁeld of interest; principal host institution; contact for enquiries.
Prof Werner Ballman; Bonn University and MPIM Bonn; 6–8 October 2009; –;
UNE; Gerd Schmalz
Dr Mark Blyth; University of East Anglia, UK; October 2009; –; UWA; Andrew
Bassom
Dr Florica Cirstea; University of Sydney; 14 July 2008 to 14 July 2011; applied
and nonlinear analysis; ANU; Neil Trudinger
Dr Robert Clark; University of Wollongong; 1 July 2008 to 1 July 2011; statistical
science; ANU; Alan Welsh
Professor Alexandru Dimca; Universite de Nice Sophia Dieudonne; 1 to 28 March
2010; theory of local Systems on hyper plane complements and conﬁguration
spaces; USN; G.I. Lehrer
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Prof Zengji Du; School of Mathematical Sciences, Xuzhou Normal University; 22
October 2008 to 22 October 2009; diﬀerential equations; UNSW; Chris Tisdell
Mr Yang Feng; Princeton University; 16 August to 15 November 2009; –; UMB;
Prof Peter Hall
Prof Michael Finkelberg; Independent University of Moscow; 1 to 30 November
2009; algebra; USN; A.I. Molev
Richard Garner; University of Cambridge; 5 October to 25 December 2009; –;
UMQ; A/Prof Dominic Verity
Prof Zongming Guo; Henan Normal University, China; October to December 2009;
nonlinear PDE; UNE; Prof Yihong Du
Dr Keith Hannabuss; University of Oxford, UK; 1 September to 4 October 2009;
–; UAD; –
Prof Sreenivasa Rao Jammalamadaka; University of California at Santa Barbara;
20 July to 15 November 2009; –; CUT; K.L. Teo
Wei Jin (student); Central South University, China; 20 September 2008 to September 2010; –; UWA; Cheryl Praeger
Prof Satoshi Koike; Hyogo University of Teacher Education; 30 August to 30 September 2009; Lipschitz properties of subanalytic sets; USN; L. Paunescu
Prof Gunter Last; Universitaet Karlsruhe, Germany; 28 August to 28 September
2009; Prof Kostya Borovkov
Prof Shengjie Li; Chongqing University, China; 1 July to 30 September 2009; –;
CUT; K.L. Teo
Prof Lishan Liu; QuFu Normal University, China; 16 July to 31 December 2009;
–; CUT; Prof Yong Hong Wu
Kek Sie Long; University Tun Hussein Onn, Malaysia; May 2009 to November
2009; –; CUT; –
Hu Ming; Jiangsu University of Science and Technology, Zhenjiang, China; May
2009 to October 2009; –; CUT; –
Prof Christine Mueller; University of Kassel, Germany; 15 October to 24 December 2009; –; UMB; Prof Richard Huggins
Prof Daniel Nakano; University of Georgia; 1 February 2010 to 30 June 2010; classical Lie superalgebras, cohomological transfer theorems; USN; G.I. Lehrer
Prof Makato Ozawa; Komazawa University, Japan; 1 April 2009 to 31 March 2011;
–; UMB; Prof Hyam Rubinstein
Prof Adam Parusinski; Université d’Angers; 29 June to 30 September 2009; geometry and topology; USN; L. Paunescu
Emily Riehl; University of Chicago; 12 November 2009 to 26 March 2010; –; MQU;
A/Prof Dominic Verity
Mr Ege Rubak (student); Aalborg Uni, Denmark; April to November 2009; –;
UWA; Adrian Baddeley
Prof Makato Ozawa; Komazawa University, Japan; 1 April 2009 to 31 March 2011;
–; UMB; Prof Hyam Rubinstein
Dr Eric Ragoucy-Aubezon; –; 11 October to 11 November 2009; algebra; USN;
A.I. Molev
Prof Guyan Robertson; University Newcastle, UK; 1 September 2009 to 25 January 2010; –; UAD; –
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Mr Ege Rubak (student); Aalborg University, Denmark; April to November 2009;
–; UWA; Adrian Baddeley
Dr Leonid Rybnikov; IAS, Princeton University; 1 to 30 November 2009; algebra;
USN; A.I. Molev
A/Prof Kentaro Saji; –; 4 to 20 September 2009; geometry and topology; USN;
L. Paunescu
Bijan Taeri; Isfashan Uni Technology, Iran; November 2008 to September 2009; –;
UWA; Cheryl Praeger
Dr Kilkothur Tamizhmani; Pondicherry University; 9 October to 7 November 2009;
applied maths; USN; N. Joshi
Moorum Theeraech; Mahidol University, Thailand; until October 2009; –; CUT; –
Dr Cipriam A. Tudor; –; 16 to 28 September 2009; statistics; USN; Q. Wang
Dr Lyudmyla Velychko; Ukraine; December 2009 to March 2010; –; MQU; Prof
Paul Smith and Dr Elena Vinogradova
Prof Yiju Wang; Yiju QuFu Normal University, China; 20 July to 20 October
2009; –; CUT; Prof Lou Caccetta
Dr Geordie Williamson; Oxford; 23 to 26 September 2009; geometric representation theory; USN; A. Henderson
Prof Xiao Zhang; –; 14 September to 17 October 2009; algebra; USN; R. Zhang
Dr Zhitao Zhang; Chinese Academy of Science, Beijing; 15 September to 15 November 2009; nonlinear analysis; USN; E.N. Dancer
Prof Huansong Zhou; Wuhan Institute of Physics and Mathematics, Chinese
Academy of Sciences; October to November 2009; nonlinear PDE; UNE; Prof
Yihong Du
Prof Peter Zograf; Steklov Institute, St Petersburg; 5–6 October 2009; –; UNE;
Gerd Schmalz
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