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Preface
When a man is tired of London, he is tired of life; for there is in London all that life can afford.
— Samuel Johnson 1777
In 1998 one man from the UK made a trip, all alone, half-way around the world to the small town of
Winfield in the plains of Kansas, to the first Bridges Conference. On the first night there was a terrific
thunderstorm with sheet lightening he had never seen before, which made him wonder what he had let
himself in for. He does wonder, because now this man, John Sharp, is one of the organizers for what
promises to be the largest Bridges so far. With many international faces, Bridges itself has travelled halfway around the world, visiting Spain and Canada, to be in London, a city centred on the river Thames
which has many real bridges.

For the conference logo, Phillip Kent, the young and enthusiastic co-organizer, whose involvement has
enriched the conference greatly, cleverly drew some lines on a photograph of the bridge most commonly
seen in tourist photographs: Tower Bridge. The logo is a set of five lines, which is a play on the diagram
of Euclid's Book I, Proposition 5, commonly known as the pons asinorum or “Bridge of Asses”. The logo
can also be suggestive of construction lines for drawing in linear perspective. Apart from its obvious
symbolism as a bridge, the story goes that only if you could pass over this bridge (understand the proof)
was there hope for you as a mathematician. Perhaps because it is a humorous allusion only geometers will
understand, no one seems to have noticed it! Maybe Bridges participants do not study Euclid any more.
They obviously do study modern geometries as is evident by many of the papers in this book.
The range of topics in connections among mathematics and the arts in this book brings hope for a rich
exchange of ideas during the conference and aftermath. The Bridges logo subtitle is "Mathematical
Connections in Art, Music and Science". Over the years there has not been much science. Some papers in
previous years have been very much at the pure mathematics end of the spectrum. This year we have
made a conscious effort to pull them back from the edge if they did not have an artistic element. This is
not to say that there are papers at the extreme both ways. However, this is not where the cross fertilization
occurs best. Artists need to be made aware of mathematical possibilities; artists whose work has a
mathematical element which is "intuitive" often are not able to include detailed mathematics. There are
many papers this year that are collaborative efforts in the true spirit of Bridges. There are many
mathematicians who are expressing their work in an artistic way. There are historical papers, and there are
cutting edge descriptions in architecture. Analyzing the papers yields a tangled web of interactions that
would take many pages to describe. The Bridges Proceedings are one of those books which one can come
back to again and again, dipping in and finding something new every time.

Since the first Bridges, the size of the Proceedings has more than doubled with a wider variety of topics
than ever before. The increase in submissions, of course, caused more work for the referees and editors.
No words can express our appreciation for the work the referees have done to enable publication and also
to those who helped some authors prepare and format their papers. In order to keep the book a reasonably
manageable size, some authors were requested to shorten their papers. The complexities of bringing
together so many ideas and the amount of work that goes on behind the scenes is described by John Sharp
in the following pages. Because of the varieties of subject and author experience, Bridges is unique in the
way it accepts such a large proportion of papers. In effect this changes the attitudes of the people
submitting the papers even before they are published and the conference then strengthens the bridges as
well as building them.
The front cover is by Carlo Séquin who has been a valued advisor to Bridges since the beginning. He is
very much an "ideal" member of the Bridges community in the way he worked with artists like Brent
Collins both to learn from them and to collaborate. His efforts symbolize the way art and mathematics is
interconnected.
The Bridges Visual Art Exhibit is the result of Robert Fathauer’s hard work in communicating with a
large number of artists in order to carefully select the artwork and properly set them up for the exhibit.
His job (together with fellow jurors Nat Friedman and Anne Burns) has been harder this year because
there have been a record number of submissions. The website pages assembled by Anne Burns, which are
also on the CD that accompanies this book, record the images presented at the Bridges Visual Art Exhibit.
Although we do not include the details of the conference in the Proceedings, it is worth mentioning that
Bridges London has taken some new directions this year. We have more excursions since we are in one of
the world's major cultural centers. We are also aiming this year to reach out to the general public with two
free and open events. We will have a concert, or Musical Event, mixing music and mathematics by
Bridges participants and well-known UK mathematicians. The workshop papers at the end of the
Proceedings show how Bridges for Teachers - Teachers for Bridges helps the educational specialists. This
has been organized by Mara Alagic and Paul Gailiunas.
We are privileged to have been able to collaborate with the Royal Institution of Great Britain. This
organization has been a major player in scientific progress in the last 200 years, with Sir Humphrey Davy,
Michael Faraday and James Dewar amongst its scientific members and it is famous for its annual
Christmas Lectures on scientific topics delivered to school students. It is noteworthy the 1978 Lectures
were titled ‘Mathematics into pictures’ and were given by Professor Sir Christopher Zeeman, FRS,
famous for his work on catastrophe theory. Building on these lectures, in 1981 he launched the Royal
Institution Mathematics Masterclass program, which aims to mathematically engage and inspire 12 to 14
year olds. We are delighted to celebrate the 25th anniversary of these classes at Bridges by having him and
three other expert masterclass presenters as part of a Bridges Family Day to be held on the last day of the
conference. This again is open to the public and includes a Maths Fair which allows Bridges participants
to get involved in small workshops, either as contributors or participants.
Special thanks must also be given to the staff at the Institute of Education Conference Office and the
School of Mathematics, Science and Technology and the London Knowledge Lab. We also gratefully
acknowledge financial support of the conference by the London Mathematical Society, Sibelius Software,
the Institute of Education and the London Knowledge Lab. We also thank Aida Jones for her time and
effort to assist in the reviewing and registration process, and Barbara Kaiser at Southwestern College in
Winfield, Kansas who generously spent days to deal with the registration process again this year and
everyone else who has helped in their own way, not least the participants.

How Bridges Proceedings come together
This book is product of many people’s time and creativity. The results are obvious once it is completed.
The path to those results is long and tortuous in many ways, not all of them obvious. The following is an
attempt to describe how this takes place in a way which shows why Bridges is different from most other
conferences. Although I have reviewed and edited papers in previous years, I have never been involved to
the level I have this year and it has been illuminating to see how much work is necessary.
Looking through the papers, it is not easy to define where art ends and mathematics begins, and vice
versa. There is also the question of “what is art” which is why Bridges is about the connections between
mathematics and the arts in all its forms, from the visual and the decorative to music, architecture and
many more. Pablo Picasso said that “great artists don’t borrow, they steal”. Artists certainly copy and
some look through mathematics books to gain ideas. This book has a wealth of material to inspire, copy
and steal for both the artist and mathematician. Why do I say all of this? Because it shows the problems
presented in bringing Bridges together. Because defining Bridges other than through the people who
make it up is very difficult.
A Bridges conference starts in earnest as soon as the previous one finishes. There is publicity and
announcements about when and where and what to submit. When the papers start rolling in the next job
is to review them for suitability. These reviews are carried out by a group of anonymous (to those
submitting the papers and all but the editors) reviewers. The choice of reviewers for a paper (usually
three, but often two this year with so many papers) is based on the experience of the editors and is not
easy. Sometimes it is not easy for the reviewer. Because a reviewer might not be as expert in the field as
the writer, not all errors may be picked up. Some reviewers are not necessarily aware of how they should
approach the job. They may give opinion rather than a check for accuracy. Some write a few lines and
some another paper as their review with many more references, but on the whole they write a set of
points that need to be fixed, which the editors can then pass back to the author before the paper is
published. In some cases, though not many, the reviewers conflict with one saying accept and one reject.
In some cases both suggest rejection and rejections can be quite strongly worded. Then editorial
diplomacy comes into play.
Regular conference participants will recognise this as fairly typical, but there are other aspects which
make Bridges different. Many participants (usually at the mathematical end of the spectrum) are
academics used to conferences and often relying on getting papers published to further their careers and
thus are used to preparing and formatting papers. There is a strong contrast with artists and others who
have never been to a conference before or written a paper. The latter are equally likely to be unfamiliar
with the finer points of formatting in a Word Processor or presenting their ideas in a structured way,
good though their ideas may be. This is very evident with artists who speak visually, and are not used to
working with words and they might not know the correct technical words, or how to use them in the right
way. Mostly this is picked up in the review process, but even so the editors have had to explain and edit
some texts before they were suitable for publication. There is also the issue of someone who might be
good at creating a picture but not technically aware of how to prepare it for publication. This means we
have had a few pictures which do not have enough resolution and so appear blurred because we have not
been able to get them improved, usually because of time constraints.
So while the editorial job has often been one of reformatting or re-writing a paper there is a more
important situation where changes have been required which makes Bridges different from other
conferences. Many people submitted papers which were generally aimed at the idea of making
connections between art and mathematics but did not make the link as strongly as they could have done.

Some did not even do so at all, even though the author was aware of the link, otherwise they would not
have submitted the paper. This is further complicated by the need for mathematicians to say "here are
some ideas which I think artists can use, but I am not an artist so I can't write about that side". At the
other end of the scale artists can be mathematically intuitive and see things before the mathematicians
have found them. They can use mathematics in a way which is too “free” for some mathematicians. Then
there are authors who come from what one might call "the fringes" and their original submissions were
not of the required standard, especially when compared with the more academic papers. So the editors
have had to perform the role that a conductor of an orchestra would and mould many papers to fit the
conference. Rather than reject a paper, there has been much discussion with some authors who were not
in tune with Bridges, most (but not all) of whom have not been to a previous conference. Moreover, since
Bridges is unique in bringing so many disciplines together, the authors may not have been exposed to an
audience that ranges so widely as Bridges. So while they might be distinguished mathematicians or
artists, and used to communicating in their own peer group, their work has to be focussed in a different
way. With so many papers and so many new faces, the orchestration has been a greater task than in
previous years and a full-time job in parts of the process.
Many conferences publish rejections rates. It is not Bridges policy to do this. The main reason is because
this would invite comparison of situations which are not equivalent. Bridges, by its very nature needs to
spend time with the author, to coax them if necessary. So Bridges is unusual in not rejecting outright in
the first instance. Whereas a reviewer might suggest rejection many papers that might have been rejected
have been "brought into line" to a certain extent. Authors have been very accommodating in this respect
and in some cases produced papers which are excellent examples of building the kind of bridges that the
conference is aiming at. There are papers here which might have been more suitable for a pure
mathematics conference. There are papers which mathematical readers will find incorrect or even
confused and we do not have the luxury of many iterations to get a paper correct; with a journal this can
take years and we only have a couple of months. Mathematicians can be very polarized (binary) in their
outlook and often intolerant of what does not conform to the rigour of their subject. So if you are reading
with a supercritical eye remember that an artist is not necessarily a mathematician and vice versa. Before
being too critical ask yourself if the author has seen something that you haven't. After all that is what we
have had to do when we have brought these papers together for Bridges and with such a short time to do
so, how Bridges comes together sometimes feels like a miracle.
Bridges always produces the Proceedings in time for the conference. This benefits both the person giving
the paper and the participants listening to the talk. Many people read the papers they are especially
interested in before going to the talk. Participants can really get involved and not meet the ideas for the
first time out of the blue and the paper comes more alive at the conference. Since there are only a few
months to accomplish this, the method has its pros and cons. The ideas might not be polished, but then
the author gains a chance to iron out any points that are not clear before, possibly, taking it further for
journal publication. Bridges has many gems; often they are uncut and unpolished; many will get cut into
diamonds which later appear in journals. There may be some ideas akin to common stones as well as
gems, but even those have their uses and they might not see the light of day with another approach. The
success and reputation of Bridges needs variety above all.
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