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MATHS AND EDUCATION

“Students know less than what society asks of them, but not less than elsefore”

Education is one of the mainstays for the development
of a countryand since the future depends on what
happens in the classroom todays hardly surprising
that the latest findings about studemgs’el of knowledge
is awaited with a certain anxiefjhe eternal debate is
revived about whether young people are leaving school
knowing less math than ever before, or whether teaching
standards are getting worse. Hyman Bass, professor of
mathematics at the University of Michigan and current
president of the International Commission on
Mathematical Instruction, commented the following at a
press round-table at the Congress: “I dagjree with
those who complain that students today know less than
before. If we look back we’ll see that from time to time
this type of comment appears in the newspaférs.
point is that students know less than what society asks of
them”.

Tomas Recio, professor of algebra at the University of
Cantabria and president of the Education Commission of
the Spanish Board of Mathematics, has this to say: “I
have a very similar opinion, and where Spain is
concerned | feel that &'the teachers who think their
students know less, although statistically thistisp. It
may well be true that upper class studentstdamw as
much as they did some years ago, but if you add up the
knowledge of all 16 yeaolds it's infinitely greater than
what young people knew 40 years ago”.

In Recios opinion, Spain is a very
homogeneous country in terms of
knowledge, and according to the PI&fort
(Program for Internationalt@&dent
Assessment) students in Spain know less
than their counterparts in the OECD
countries. Howeveisocial diferences are
not so marked in terms of student knowled
as in France or the Uniteda®us. Michelle
Artigue, professor of mathematical teaching
at the University of Parigll and future
chair of the International Commission of
Mathematical Instruction, said that one of tl
main virtues of surveys of the Pisa type wa
to make a comparative assessment of stud
knowledge and alternative educational
models.The last PISAsurvey issued in
2003, placed Spanish students at the botto
of the OECD table in science and
mathematics and led to questions between
mathematicians and the press.

“Of course,” Recio pointed out, “these results are far
from satisfactorybut we have to do the analysis very
carefully and not jump to conclusions. For example, in
the same report, in some autonomous communities
[Castilla and Leon, the Basque Country and Catalonia]
our students were above the European average”.
According to Recio, after taking into account variable
economic, political and even linguistic factors in these
three regions, the one thing they have in common is the
educational system, which is also the same in other
autonomous communities with worse results.
Furthermore, these same three regions all wanted the
survey to be more comprehensive, therefore deeper and
of course more expensive. Nevertheless, Recio is
dissatisified with the system andyaes for changes to be
made. “I'm not talking about lowering the standard, but
centering it in order to raise the real level. Some
theoretical aspects of mathematics ought to be removed
from the syllabus and concentrate more on a good
standard of numeracydon' believe that all 16 yeanld
Spanish students have to know how to simplify equations
with radicals”.

According to the Pisa Report, the country with the
highest educational standard is Finland, not only in
sciences but also in terms of reading comprehension.
Osmo Pekonen, a Finnish university lectuteid of how
after the publication of these results, his country had

Tomas Recio, Michela&rtigue and Hymann Bass

during a informal meeting with the gss at ICM



2 ICM 2006 MADRID SRAIN

become the destination for Pisa tourists, to such an extentin an empirical wayAll agreed that the rate and facility

that the Finnish Ministry of Education had set up a
special department to cater for visitors in search of the
best way to teach. Pekonen gave three reasons for the
outstanding Finnish performance in education: the high
level of training of primary and secondary school
teachers; the social and cultural homogeneity of the
Scandinavian countries, “where women are performing
better than men in all subjects”, says Pekonen prpoudly
referring also to the presence of women in the upper
echelons of politics and science; and lastly thgelar
number of multinationals in Finland, where they invest a
lot of money in basic research, which also has beneficial
results for education.

with which these new educational policies appeared in
the oficial bulletins completely outstripped the time
required for the system to digest them.

The last subject to be addressed was the training
received by teachers of mathematics, the key players in
any educational system. Recio pointed out that in Spain,
primary school teachers were still undertrained in
mathematics, a situation that contrasted with the excess of
training for teachers in later stages of education. “They
receive too much training in sciences and nothing in
methods of teachingfou cant send a young teacher
without any knowledge of teaching techniques to a school
with problematic pupils, problems of immigration and

Discussion then turned to the constant changes imposecfew resourcesihe’ve got dwarves on one hand and giants
on the educational system, necessary in the opinion of all on the otherand the situation calls for angent

the round-table participants but with reservations.
According to MichelleArtigue, “We have to be very

solution”. Summing up, Recio said that it was necessary
for mathematicians to adapt, and once again Perelman

careful when we introduce reforms, because they tend to provided the example. Just as he condensed his work into
destabilize the entire system, which takes years to recovel50 pages, others “decondensed” it into 100. In education,

its balance”. In this regard, Hymann Bass remarked that

teachers should learn to condense and decondense their

changes had to be carried out with great care and always knowledge according to the capacity of their students

THE SFANISH FACE OFTHE CONGRESS:

WHO’S WHO on the executive committee

Organizing the ICM is not an easy task. In order for everything to
work, many preparations must be made and solid foundations laid. One
of these cornerstonesksnilio Bujalance (Madrid, 1953), doctor from
the Complutense University of Madrid, and since 1983 professor of
geometry and topology at the UNED. His work is focused on Riemann
surfaces and Moduli. Now he is able to see the result offar gfat “is
like a jigsaw puzzle when all the pieces fit into place”. Bujalance
previously attended ICMs in Berkelayarsaw Berlin, Kyoto and
Beijing, an experience that has helped to improve this ICM2006 and
make it something special. Bujalance has a particular mention for the
volunteers: “Vithout them none of this would have been possible, and |
think for them its also turning out to be a unique experience”. He tells
us with a smile that if he could turn back the clock he would also like to
re-live the experience as a volunteer

Someone with an extensive experience gaoizing congresses
would be well satisified with the celebration of the ICM200is is the
case oflJosé Luis Gonzélez-LlavongOviedo, 1949). Fullbright fellow
in the USA, he is currently professor of mathematical analysis at the
Complutense University in Madrid. His scientific work is centered on
functional analysis, in particular on problems of approximation in
differentiable functions by polynomials. His task as general secretary of
the ICM2006 is a demanding one, but as he himself says, “involvement
in an ICM from a position such as mine is an extraordinary experience,
and the congratulations I'm receiving for the high quality of
organization are very flattering for my self-esteem”. Once again,
Gonzélez-Llavona has words of gratitude for the volunteers, about
whom he has nothing but good things to say: “They have been a vital
part in the celebration of this Congregs”



ON THE LOOKOUTFOR FUTURE
FIELDS MEDALLISTS

A look at the biographies of the Fields medallists
attending the ICM shows that their extraordinary
mathematical gifts were evident from a very early age.

Fully aware of this fact, the math teachers in ghaf

organizing the Mathematical Olympiad and other similar

competitions have for some years been working in Estalmat

on the matheme_ltical training for _those who may possibly be Eugenio Hernandez (ceajrwith Estalmat mvincial
the first ger)eranon of S_pams_h Fields Medal winners. coodinators.

In 1998, in collaboration with the Complutense ) )
University of Madrid and sponsored Wydafone, the process. Indeed_, every agadem|c year these schools receive
Spanish Royahcademy of Sciences set up the project the caII_ for posg_ble candidates from E_stalmat, thus -
ESTALMAT (Estimulacién deTalento Matematico — becoming the liaison between the Project and the fam!l|es.
Stimulation of Mathematicaralent) in Madrid. University Every May both schools and the press are provided with
professors and high school teachers in the Community of the necessary information, and the process of registration

Madrid were given the ditult task of detecting among 12 begins, culminating in the tests_or exams, which are taken
yearold pupils the most mathematically gifted and by as many as two hqndred children in the most populated
providing them with extra training in basic ideas and areasThese tests, which are the same all over the country

techniques. Other autonomous communities of Castilla and@'€ taken in June and checked immediately afterwards.
Leén, CataloniaAndalucia and the Canary Islands were Once the students have been selected for the scheme, they

subsequently to follow suit, while the communities of begin a study programme consisting of three hours every
Valencia and Cantabria are currently in the process of day over two school years. During this time, the teaghers try
joining the scheme. to illustrate by means of example; and probIem-soIvmg

The Estalmat project was first headed by D. Miguel de ~ SOMe of the most important techniques agadments, with
Guzman Ozamiz, professor of Mathematiaglysis at the aim of providing their ghges with the right tools for
the Complutense University of Madrid, now sadly tacklmg a broad range of mt_ellectual challenges that fall
deceased. From the very beginning, Guzman Ozamiz put _outS|de_the usual mathematical ;yllgbu%& classes are
his personal hallmark on the scheme. He wished interactive and the students are invited to solve the

exceptionally gifted children not just to concentrate on problems posed by using their own resources and
mathematical concepts, but also to develop their sometimes by sharing the feiifent possible approaches for
imagination and their intellectual and creativity abilities. ~ the enrichment of all children. Inmaculada Femnandez
According to M2 Encarnacion Reyes Iglesias, professor of Benito, profess_or at the I.E.S_. Maria Moliner in Laguna de
Applied Mathematics at the University \¢&lladolid and Duero,Valladolid, and co-ordinator of the Estalmat scheme
with Estalmat, the important thing about this project “is not N this province, points out that, “this period of training

just mathematics: & about the ability to solve problems. ~ "eduires a great deal offt and sacrifice from both ,
That's why every year we set written papers based on children and parents, but they feel good about what they're

problems to test creative abilities in order to select doing; they learn to work to the full capacity and we enjoy
adolescents for the scheme”. Up to 25 students are chosent€aching them how to do it” . o
from the cities of Madrid and Barcelona, and between 10~ Miguel de Guzman was also excited about making this
and 15 from smaller cities and towns, due to the relative ~ Programme a framework within which students _
scarcity of resources and the need to provide those selecte diStinguished themselves by their talents and where their

with the best possible attention. intellectual success would depend on nothing but their own
The selection process is in fact one of the main

ability. In accord with this philosophfjor some time now
concerns of Estalmatteachers and co-ordinators. the Estalmat teachers have been doing all they can in a
Recognizing real mathematical talent can be a very disinterested way so that the most highly gifted children
difficult task. It is not a question of identifying high can develop their potential to the full without financial or
academic achievers but rather those who stand out for @1y other kind of impedimentTo this end, the Royal

their ability to generalize concepts and find strategies for Academy of Sciences, through the sponsorship of
resolving dificulties. The written tests are therefore full  Vodafone and public institutions, provides funding to cover

of brilliant ideas lacking advanced theoretical concepts. ravel and other expenses deriving from classes or regional
personal interview is conducted with the children selected Meetings held at the beginning of every school year to

and with their parents to help the Estalmat teachers to getfacilitate exchange between students and teachers.
a better idea of their individual abilities and thereby Likewise, during the academic year visits are arranged to
develop them more fefctively. scientific museums, and tifent cultural activities

Nevertheless, there is no doubt that it falls to the connected with mathematics are alsganized.

secondary and high schools to be the first to detect those  Miguel de Guzmass' death in 2004 was a severe blow
pupils with this special “sparkThe Estalmat ganizers for Estalmat as well as for all those who had worked with
are keen for teachers to make an exti@reto overcome

o ST continued on page 4
the dificulties caused by classroom overcrowding in this ( page 4)
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PRESIDENTELECT OF THE INTERNATIONAL MATHEMATICAL UNION

Lovasz: “We want to help the
disadvantaged countries”

The Hungarian L&szl6 Lovasz, born in Budapest in
1948 and winner of the 199%¥0lf Prize for his work on
combinatorics, is the new president-elect of the IMU
(International Mathematical Union). He willfafially
take up his new duties on January 1st, 2007. One of tl
tasks awaiting him is the preparation of the next ICM i
India in 2010.

How do you feel about being pesident of the IMU?

It's a great honour for me and a great opportuity
interesting and diiicult job awaits me. My main aim is
the preparation of the next Congress, and | hope to be
able to make it as successful as this present one, which
is very well oganized The Spanish Committee has done
a fine job. | also hope to be able to count on the help of
John Ball and his team, with whom we will begin
working as soon as the ICM2006 is awde have to
have the programme drawn up by next spring.

What's your main objective?
To make the next Congress a success, in participation,
in talks and in attendance.

One of the resolutions adopted in Santiago is
support for the developing countries.

That's right, and what makes this afifilt task is that
we’re talking about countries where the political situation
often makes it hard to arrange financial support, and
where its difficult to find the right information or the
right channelsWe need to work closely with the
institutions that have experience in this field. I'm talking
about oganizations like the ICMI (International
Commission on Mathematical Instruction) and the
European oAmerican mathematical societiéhe IMU
doesnt have a budget lge enough to build new

Laszl6 Lovasz.

universities, but we can look for talented people and give
them the chance of doing a masters or a doctorate.

You've just returned to Hungary after some years
abroad: What's the situation of mathematics in your
country?

Like Poland, the ex-Czech Republic or Slovenia,
Hungary has a strong tradition in mathematics. In our
science, we mathematicians received a lot of support
from the state during the years of communism. Returning
to my country todaywhere | always intended to return,
I'm very satisfied as a mathematician to speak to young
people and scientists and to find that they know about
mathematics and know how to talk about them.

Could your return to Hungary persuade young
mathematicians to think again about going aboad to
work, and help prevent the brain drain?

Yes, in some way I'd like to be able to encourage some
scientists to stay in the countey

ERRATUM:

In the front page ofhursdays Daily News, where it reads Cow aviow, it should read Cao and Zhu.

Metaerratum: Mr. LopezVeldzquez's first name is Juan José, and not José Luis, as we wrote in yesterday’s &
He is one of the 1 Outstading Spanish Mathematicians we mentionddi@sday’s edition.

(continued from page 3)

him. Since therAmable Lifian Martinez, professor at the
Universidad Politécnica de Madrid and the link between
Estalmat and the RoyAcademy of Sciences, and Eugenio
Hernandez Rodriguez, professor of Autonomous
University of Madrid, in chaye of general co-ordination
throughout Spain, have been the two people most
responsible for the Project.

All those who knew Miguel de Guzméan were aware of
his desire to transfer to society enriching values through
the education of children and future generatigves trust
by our work with Estalmat that we can honour his memory
by making his dream a reality

Alvaro Anton Sancho
Pre-doc 8udent and Estalmateacher

rratum.



IMO: “A VERY DANGEROUSADVENTURE”

With the sentence in the headline, Peter Kenderov of
the BulgariamAcademy of Sciences brought a smile to the
faces of those who filled Hall L203 drhursdayThe
room was so crowded that latecomers had to sit on the
floor. In fact, Kenderow talk “Mathematical
CompetitionsWho Wins?” was a complete success.

Kenderov began with the IMO (International
Mathematical Olympiad), the best known of all the pre-
university competitions for problem-solvinghe IMO
was first held in 1959 in Rumania, an adventure that
included the participation of Hungafgulgaria, Poland,
Czechoslovakia, East Germany and the USSR — a very
dangerous adventure, according to Kedesace three of
these countries no longer exist.

Kenderov gave as the motivation for the IMO and other
similar competitions the development of skills that are
not normally nurtured in school, talents which, unlike
other abilities, if not passed on and encouraged would be
lost. He also pointed out that the future professional
career of a student was often determined by the subjects
in which they enjoyed most success at school.

Kenderov remarked that a student with a great ability
for problem-solving helped to motivate his or her
classmates, had an impact on teachers, and would
constitute a delayed “added valuefeet for the
reputation of whichever university he or she attended. In

In 1982, the mathematician currently in the limelight at
this ICM2006, Grigori Perelman, achieved a perfect
performance at the IMO in Hungary (42 points out of a
maximum of 42), and on that occasion was there to
receive the medal, which obviously was gold.

This connection between the IMO and the Fields
Medals should come as no surprise to us. Four years ago,
Laurent Laforgue, silver medal winner in 1984 and 1985,
was awarded a much more important medal at the ICM in
Beijing for his contribution together witladimir
Voevodsky to Langland’programme. Richard Borcherds
did the same in Berlin, where he was awarded a medal for
among other things his introduction to the Borchelrés’
algebras and his solution to the Conway-Norton
Conjecture, as waEmothy Govers, who the reader can
ask in person, eight years latabout his work on
combinatorics and functional analysis, since it was Govers
who introducedrao in his talk on “The Dichotomy
Between Bucture and RandomnessThese
mathematicians won an IMO gold medal in 1977 and
1981, respectivelyin 1994, the Frenchman Jean-
ChristopheYoccoz was awarded a Fields medal for his
work on dynamical systems, having previously won a gold
in 1974. In 1990Yladimir Drinfield, IMO gold medal
winner in 1969, began a period of five ICMs with award-
winners who had previously been honoured at the IMO.

this matter he was obviously not referring to Spain, where  This close relation began with Gregory Malis, atYale

this type of competition does not enjoy as much
recognition as in other countries.

Nevertheless, Peter Kendersvalk was not all in
praise of the IMO. He dealt with other features of this
kind of contest: judging the capacity to solve problems in
a given amount of time, with all the stress levels of being
in a competitive situatiorhis Bulgarian mathematician
said that this type of contest often ruled out brilliant
youngsters who simply could not function in such
circumstances. He went even further by saying that the
ability tested consists in “solving problems posed by
others”, and by no means that of “formulating relevant
guestions”, a very important consideration at a time when
many people are engaged in research on maferetit
topics.

Kenderov wound up his talk by responding to a
guestion and by addressing the use of statistical data in
such competitions. For example, for finding out if women
or men are able to solve certain types of problems better

A nest of Fields Medals

The IMO should be familiar to all those attending this
congress, sincéerencerao’s connection with it is well
known. In factTao, born in 1976, won the bronze, silver
and gold medals there in 1986, 1987 and 1988,
respectivelyThe IMO awards various medals according
to certain statistical criteria; for example, the proportion
of gold:silver:bronze should be approximately 1:2:3, and
no more than half of the competitors should be awarded
medals.

University since 1991, who won the silver medal as a
representative of the USSR in 1969. In 1978, he was
unable to collect his Fields Medal because he was not
allowed to travel to Helsinki. Only one year later was he
able to hold it in his hands. More details on this matter
could have been gathered Dnursday before Gregory
introduced Etienne Ghys in his wonderful plenary lecture.
And if that were not enougBJexander Razborov and
Peter Shor were awarded the Nevanlinna Prize in 1990 and
1998, respectivel\Russian and NortAmerican, in this
order received the gold in 1979 and the silver in 1977.

And what about Spain? No Spanish mathematician has
received the highest ICM awards in the form of a medal.
But what about the IMO?

Spain took part for the first time in Paris in 1988ree
years laterin Warsaw Ricardo Pérez Marco was awarded
the first silver medal for Spain in a year when the result
set a high standard, since two bronze medals were also
awarded. Pérez Marco is currently a professor at the
UCLA (University of California Lo#Angeles) and at the
University of Paris Suin 1993, theAndalusianAntonio
Rojas Leon was awarded another sihaaming 91st out
of 413 competitors from 73 ddrent countriesAfter
some time at the University of Seville, Rojas Le6n is a
visiting professor at the UCLA, where he works on |-adic
cohomology and exponential sums. No further silver
medals were won by Spain until this yeafew weeks
ago, Hugo Fernandez Hervas was awarded the third silver
medal in Slovenia (24 points out of 42), attaining 52nd

(continued on page 6)
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(continued from page 5)

position out of 498 participants. If this is added to the two mathematics at the Complutense University in Madrid,
bronze medals and the two mentions of honour (diplomas was just short by four points), and dream about a Fields
for having solved a problem without obtaining a medal), Medal in 20 years timéit least, the statistics would not

this constitutes Spais’best performance at the IMThe stand in our wayz
outlook then is very good. In 2008, Granada will host the Robeto Rubio Nufiez
IMO, and this would be the perfect occasion on which to CSIC Graduate tBdent and ICM2006dkunteer

win a gold (this yearHugo, who is about to read

Archimedes —The Best Gift

Archimedes, one of the most important mathematicians
of the ancient world, is present at the ICM2006 in the
form of two luxurious volumes published by the Spanish
Royal Mathematical Society as part of its collection
“Great MathematicalWorks”. The volumes contain “On
the Sphere and the Cylinder”, “On the Measurement of
the Circle” and “On the Quadrature of the Parabola”,
three works by the genius of SyracuBkis edition has
been possible thanks to funding from the National
Heritage.

Manuel de Leon, Carlosndradas anéntonio Duran,
members of the ICM2006 Executive Committee,
presented these volumes, which will be given as an
official gift to the plenary speakers. One of the books is a
copy of the manuscript preserved in the Escorial library
and the other is an annotated Spanish translation enrichec
with three studies undertaken by Carlos Garcia Gual,
Antonio J. Duran and Pedro M. Gonzéalez Urbaneja. Both
can be purchased at the Congress shop. Pricez55 €.

“José Luis Rubio de Francia” 2005 Prize

Javier Parcet is the
new “José Luis Rubio
de Francia” 2005 prize
winner The award is
given by the Board of
the Spanish Royal
Mathematical Society
Parcets research career
began at the
Autonomous University
of Madrid, where he
worked with the
mathematicians José
Garcia Cuerva and José
Manuel Marco. He
wrote his thesis on Non-
commutative Harmonic

During his stay in the
USA, Parcet
collaborated with
Junge, Pisier
Randrianantoanina y
Xu to extend
researches in his field.
From this work, Parcet
draws particular
attention to the
solutions (together with
Marius Junge) to two
problems formulated in
1986 and 1996 about
non commutative &
spaces.

At present he

Analysis and Geometry belongs to the research projédiA (Analisis de Fourier
of Spaces of Operators, a subject he has pursued y Aplicaciones, UAM) and als@/orks at the Centre de
throughout his careee subsequently went to the United  Recerca Matematica in Barcelona.

States to do a post-doctorate course. It was there with the  Javier regrets the fact that there is no school of Non-

mathematician Gilles Pisier that Parcet focused his commutativeAnalysis in Spain. He is currently engaged
researches on the study of non-commutative extensions of in trying to convince Spanish analysts of the need to
the interaction between Harmowioalysis, Probability strengthen this avenue of reseazch.

and Banach Spaces.



Highlights of Perelman’s work

The name of
Grigory Perelman
is practically a
household word
among the
scientifically
interested public.
His work from
2002-2003
brought ground-
breaking insights
into the study of evolution equations and their
singularities. Most significanthyhis results provide a way
of resolving two outstanding problems in topology: the
Poincare Conjecture and tfiburston Geometrization
ConjectureAs of the summer of 2006, the mathematical
community is still in the process of checking his work to
ensure that it is entirely correct and that the conjectures
have been provedfter more than three years of intense
scrutiny top experts have encountered no serious
problems in the work.

For decades the Poincaré Conjecture has been
considered one of the most important problems in
mathematicsThe conjecture received increased attention
from the general public when it was named as one of the

Grigory Peelman at work

point in a manifold, the manifold is called “simply
connected”The 2-sphere is simply connected, while the
torus is notThe analogue of the Poincar\’e Conjecture in
2 dimensions would be the assertion that any simply
connected 2-manifold of finite size can be deformed into
the 2-sphere, and this assertion is correct. It is natural
then to askWhat can be said about non-simply-
connected 2-manifolds? It turns out that they can all be
classified according to the number of holEkey are all
deformations of the torus, or of the double-torus (with 2
holes), or of the triple torus (the surface of a pretzel), etc.
(One actually needs two other technical assumptions in
this discussion, compactness and orientability

Geometry diers another way of classifying 2-
manifolds.When one views manifolds topologically
there is no notion of measured distance. Endowing a
manifold with a metric provides a way of measuring
distance between points in the manifold and leads to the
geometric notion of curvature. 2-manifolds can be
classified by their geometn 2-manifold with positive
curvature can be deformed into a 2-sphere; one with zero
curvature can be deformed into a torus; and one with
negative curvature can be deformed into a torus with
more than one hole.

The Poincaré Conjecture, which originated with the

seven Millennium Prize Problems established by the Clay French mathematician Henri Poincaré in 1904, concerns

Mathematics Institute in 200The institute has pledged
to award a prize of one-million US dollars for the
solution of each problenThe work of Perelman on the
Poincaré Conjecture is the first serious contender for one
of these prizes.

The Poincaré Conjecture arises in topologlgich
studies fundamental properties of shapes that remain
unchanged when the shapes are deformed—-that is,
stretched, warped, or molded, but not té&msimple
example of such a shape is the 2-sphere, which is the 2-
dimensional surface of a ball in 3-dimensional space.
Another way to visualize the 2-sphere is to take a disk
lying in the 2-dimensional plane and identify the disk’
boundary points to a single point; this point can be
thought of as the north pole of the 2-sphétthough
globally the 2-sphere looks very fdifent from the plane,
every point on the sphere sits in a region that looks like
the planeThis property of looking locally like the plane
is the defining property of a 2-dimensional manifold, or
2-manifold.Another example of a 2-manifold is the
“torus”, which is the surface of a doughnut.

Although locally the 2-sphere and the torus look the
same, globally their topologies are distingfithout
tearing a hole in the 2-sphere, there is no way to deform
it into the torus. Here is another way of seeing this
distinction. Consider a loop lying on the 2-sphere. No
matter where it is situated on the 2-sphere, the loop can
be shrunk down to a point, with the shrinking done
entirely within the sphere. Now imagine a loop lying on
the torus: If the loop goes around the hole, the loop
cannot be shrunk to a point. If loops can be shrunk to a

3-dimensional manifolds, or 3-manifoldsbasic example

of a 3-manifold is the 3-sphere: In analogy with the 2-
sphere, one obtains the 3-sphere by taking a ball in 3-
dimensions and identifying its boundary points to a single
point. (Just as 3-dimensional space is the most natural
home for the 2-sphere, the most natural home for the 3-
sphere is 4-dimensional space—-which of course is harder
to visualize.) Can every simply connected 3-manifold be
deformed into the 3-spher&he Poincaré Conjecture
asserts that the answer to this question is yes. Just as with
2-manifolds, one could also hope for a classification of 3-
manifolds. In the 1970s, Fields MedaNstlliam Thurston
made a new conjecture, which came to be called the
Thurston Geometrization Conjecture and which gives a
way to classify all 3-manifold§.he Thurston

Geometrization Conjecture provides a sweeping vision of
3-manifolds and actually includes the Poincaré Conjecture
as a special cas€hurston proposed that, in a way
analogous to the case of 2-manifolds, 3-manifolds can be
classified using geometraut the analogy does not extend
very far: 3-manifolds are much more diverse and complex
than 2-manifolds.

Thurston identified and analyzed 8 geometric structures
and conjectured that they provide a means for classifying
3-manifolds. His work revolutionized the study of
geometry and topologyhe 8 geometric structures were
intensively investigated, and the Geometrization
Conjecture was verified in many cas€burston himself
proved it for a lage class of manifolds. But hopes for a
proof of the conjecture in full generality remained

(continued on page 8)
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(continued from page 7) and its singularities. He provided new ways of analyzing

unfulfilled. In 1982, Richard Hamilton identified a the structure of the Singu|arities and showed how they
particular evolution equation, which he called the Ricci  relate to the topology of the manifolds. Perelman broke the
flow, as the key to resolving the Poincaré &hdrstons impasse in the program that Hamilton had established and
Geometrization Conjectureshe Ricci flow is similar to validated the vision of using the Ricci flow to prove the

the heat equation, which describes how heat flows from the pgincar\'e andhurston Geometrization Conjectures.

hot part of an object to the cold part, eventually Although Perelmas’ work appears to provide a definitive
homogenizing the temperature to be uniform throughout  endpoint in proving the conjectures, his contributions do
the object. Hamiltors idea was to use the Ricci flow to not stop thereThe techniques Perelman introduced for
homogenize the geometry of 3-manifolds to show that their handling singularities in the Ricci flow have generated
geometry fits intdThurstons classification. Over more great excitement in geometric analysis and are beginning to
than twenty years, Hamilton and other geometric analysts pe deployed to solve other problems in that area.

made great progress in understanding the Ricci B Perelmarg combination of deep insights and technical

they were stymied in figuring out how to handle brilliance mark him as an outstanding mathematician. In
“singularities”, which are regions where the geometry illuminating a path towards answering two fundamental
instead of getting homogenized, suddenly exhibits questions in 3-dimensional topolodye has had a

uncontrolled change3hat was where things stc_;od when profound impact on mathematias.
Perelmars work burst onto the scene. In a series of papers

posted on a preprint archive starting in late 2002, Perelman gy Allyn Jackson (also author of Saturdaylighlights
established ground-breaking results about the Ricci flow of Andrei Okounko® work

In view of the interest aroused by the ICM2006, we have decided
to gather some impressions about the way mathematicians are
being portrayed in the different media. Whoever wishes to take part
in this debate can send us a short text (100 words maximum) to
congresomatematicos@yahoo.es. Subsequently we will publish a
selection of these articles.

The Ug|y Duckling image of mathematicians in society remains that of

“strange creatures” who are not only devoted to a subject
that sticks in most peoptethroat, but actually seem to
enjoy it! All of which reinforces a stereotype which we
mathematicians find it very diult to shake df This is

a pity, because if there is one thing that ought to
distinguish mathematicians it is the possibility of
speaking a single, universal language that rises above
cultural diferences and external appearantés.must
indeed be a very strange species if what really interest us
are ideas.

In any case, we mathematicians are used to being the
“ugly duckling” of the scientific world, and some of us
even feel comfortable in the role. Howeyvere distance
separating us from other mortals is not without its
negative consequences. If there are any nineglear
who should happen to say that they like mathematics, or
worse still, that their ambition is to be a mathematician,
they will immediately be labeled as “oddballs”. Quite
the opposite of what would happen if they said they
wanted to be engineers, but then again, engineers
usually attend conferences in jackets and ties. It
therefore seems evident that it is up to us to open up our
discipline to the rest of societsind popularization could

Over the last few days, representatives of thiemift
media have given an account of the celebration of the
25th International Congress of Mathematicians. It could
be because it iBugust and we are in the middle of the
“silly season”, but the presentation of the Fields Medals,
whose significance in Mathematics is comparable with
the Nobel Prize, and the discussion triggered by the
rejection of one of these awards, have perhaps
surprisingly put mathematicians into the pages of many
newspapers.

What | find curious about some of these reports is the
somewhat sarcastic attention given to the behaviour and
way of dressing of some of the congress participants, who
are sometimes referred to as “styubr “crazy-looking”,
not to mention comments about them attendifigiaf
sessions in shorts. It is equally curious to observe how the
extravagant appearance of some media personalities
(actors, celebrities, sports stars, etc), who are accorded
enormous importance in contemporary socistyiot only
regarded as a secondary factart somehow makes them
more interesting, while the slightly peculiar behaviour of a

few mathematicians is supposed to provide irrefutable well be the right way to do it. Otherwise, we should not

!{orooflzhat the ec:uak;uon mathe_m_at|cs - nuttlnessl Its indeed be surprised to find the faculties of mathematics getting
rue. It appears to be no use giving a codexample to a emptier and emptier

society that understands little or nothing of mathematics.
Although the perception of the role played by

mathematics seems to be acquiring more importance, the EmestoAranda

Universidad de Castilla-La Mancha
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Daily News (version en espaiiol)

Educacion y matematicas

“‘LOS ESTUDIANTES SABEN MENOS
DE LO QUE LASOCIEDAD LES PIDE,
PERO NO MENOS QURNTES”

La ensefianza es un pilar basico para el desarrollo de
un pais y, como el futuro depende de las aulas de hoy,
se entienden facilmente los nervios cuando se desvelan
datos del grado de conocimiento de los jovenes en la
escuela. En seguida surge la inquietud eterna de si
ahora los chicos salen del colegio sabiendo menos de
matematicas que hace unos afos o de si cada vez se
esta ensefiando peor. "Yo no comparto esa queja
comun de que los estudiantes ahora saben menos que
antes. Si se mira la historia, en los periédicos se puede
ver que cada cierto tiempo surgen esas afirmaciones.
Lo que pasa es que los estudiantes saben menos de lo
que la sociedad les pide", sefial6 Hymann Bass,
profesor de mateméticas de la Universidad de Michigan
y actual presidente de la Comision Internacional de
Instruccion Matematica, en una mesa redonda para
periodistas celebrada durante el Congreso. "Yo opino de
una forma muy similar. Y, en el caso de Espafia, tengo
la sensacion de que son los profesores los que piensan
gue sus alumnos saben menos, pero estadisticamente
ese dato no es real. Quizas si sea cierto que los
alumnos de clases superiores no saben tanto como los
de hace unos afios, pero si se suma el conocimiento de
todas las personas de 16 afios, la cantidad es
infinitamente superior a lo que sabian los jévenes hace
40 afos", matiz6 Toméas Recio, catedratico de Algebra
de la Universidad de Cantabria y presidente de la
Comision de Educacién del Comité Espafol de
Matematicas. Espafia resulta ser asi, segun el experto,
un pais muy homogéneo en cuanto a conocimiento,
donde efectivamente se sabe menos que en los paises
de la OCDE -segun el Informe Pisa (Programa
Internacional de Evaluacion de Estudiantes)-, pero las
diferencias sociales no estdn tan marcadas en el
conocimiento de los estudiantes como en Francia o
Estados Unidos. Evaluar esa diferencia de saber entre
unos alumnos y otros y cotejar otros modelos
educativos es uno de los principales valores de
informes tipo Pisa explicaba en la misma reunion
Michelle Artigue, catedratica de didactica de las
matematicas de la Universidad de Paris VII, nombrada
presidenta de la Comisién Internacional de Instruccion
Matematica. El ultimo Informe, el del 2003, que situaba
a los alumnos espafioles a la cola de la OCDE en
matematicas y ciencia dio para varias preguntas entre
los matematicos y la prensa. "Por supuesto que los
resultados no son satisfactorios, pero hay que hacer el
analisis con mucho cuidado y no sacar conclusiones de
forma drastica. Porque, por ejemplo, segin el mismo
informe, en algunas comunidades auténomas [Castilla y
Ledn, el Pais Vasco y Catalufia] nuestros estudiantes
estaban por encima de la media europea”, sefalé

Recio. Segun él, y tras analizar las realidades de estas
tres regiones, con unas variables econémicas, politicas
y hasta linglisticas diferentes, lo Gnico que tienen en
comun es el sistema educativo, que también es el
mismo que el de las comunidades con peor notas.
También tienen en comun las tres regiones mas sabias
que todas ellas quisieron que el estudio fuese mas
extenso. Por lo tanto, més caro y, por ende, mas
profundo. No obstante, Recio no salva por ello al
sistema y aboga por una reforma del mismo. "No hablo
de bajar el nivel; sino de centrarlo para subir el nivel
real. El curriculo deberia suprimir algunos aspectos que
s6lo estan tedricamente y centrarse mas en una
alfabetizacion mateméatica. No creo que todos los
espafioles de 16 afios tengan que saber simplificar
ecuaciones con radicales", afirmd.

Finlandia también sali6 como ejemplo: segun el
Informe Pisa es el pais con mejor nivel educativo. Y no
sélo en ciencias; también en nivel de comprension de
lectura. El caso lo cont6 Osmo Pekonen, un profesor
universitario finés que comenté que, desde que se
publicaron esos datos, existe un turismo Pisa a su pais;
tanto que el propio Ministerio de Educacion ha
habilitado un departamento para atender a visitantes en
busca de la férmula de cédmo ensefiar. Pekonen sefialé
tres motivos para esos buenos resultados: por un lado,
el alto nivel de la formacién de los profesores de
primaria y secundaria, y la homogeneidad social y
cultural de los paises nérdicos, "donde las mujeres
estan consiguiendo puntuaciones superiores a los
hombres en todas las materias”, sefialé orgulloso de un
pais donde las mujeres ocupan las mas altas esferas
politicas y cientificas. Por ultimo, el gran niumero de
multinacionales alli presentes, que promueven fuertes
inversiones en investigacion basica, contribuye también
a que la educacion consiga esos puntajes.

De ahi se pasé a hablar sobre los constantes cambios
gue sufre el sistema educativo, necesarios segun todos
los ponentes, pero con pinzas. "Hay que tener muchas
precauciones cuando se introducen reformas, porque,
cuando se hacen, se desestabiliza todo el sistema y se
requieren afios para que se vuelva a estabilizar",
comentd Michelle Artigue. En ese sentido, Hymann Bass
sefiald que esos cambios deben hacerse con sumo
cuidado y siempre de forma empirica. El ritmo y facilidad
con que se introducen esas nuevas politicas en los
boletines oficiales no corresponde al tiempo que requiere
el sistema para asumirlos, coincidieron los expertos.

Por ultimo se planteé la formacién que reciben los
profesores de matematicas, claves para que el ciclo de
ensefianza sea valido. En Espafia, Recio sefald el
déficit de formacion matematica de los profesores de
primaria, un aspecto que contrasta, segun el
matematico, con el exceso de formacion que reciben los
de cursos superiores. "Se les da una formacion
excesiva en ciencias y ninguna en pedagogia. No se
puede mandar a un profesor joven sin ningdn
conocimiento de las técnicas para manejar una clase a
un colegio con problemas de emigracion, sin recursos y
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chicos con problemas. Tenemos enanos; tenemos
gigantes y hace falta una solucion urgente", apuntaba
Recio. De alguna forma, acabaron diciendo los
matematicos, hace falta adaptar. De nuevo, Perelman
sirvié de ejemplo. Igual que él condensé un trabajo en
unos 50 folios, otros lo descondensaron en cientos de
paginas. En la ensefianza los maestros deben saber
condensar y descondensar su conocimiento segun las
capacidades de sus alumnos.z

A LA CAZA DE LAS
FUTURAS MEDALLAS FIELDS

Escarbando en sus biografias, observamos que en
los medallas Fields que estos dias nos acompafian
habitaron nifios cuyo gran talento para las matematicas
fue precozmente detectado y eficazmente aprovechado.
Conscientes de esta realidad, los mismos profesores
que desde hace mucho tiempo se dedican a preparar
Olimpiadas y otros concursos matematicos llevan
algunos afios trabajando, desde Estalmat, en la
formacion matematica de quienes pueden llegar a ser la
primera generacion de medallas Fields espafioles.

En 1998, la Real Academia de Ciencias espafiola, con
el patrocinio de Vodafone y la colaboracion de la
Universidad Complutense de Madrid, puso en marcha el
proyecto Estalmat (Estimulacién del Talento
Matematico) en Madrid. Para ello, encarg6 a profesores
universitarios y de ensefianzas medias de la comunidad
la dificil tarea de detectar, entre los escolares de doce
afios de edad, mentes con gran capacidad matematica
y formarlas en las ideas y técnicas elementales de las
matematicas. Posteriormente, y con unas lineas de
actuacion similares, se unieron a esta iniciativa las
comunidades de Castilla y Leén, Catalufia, Andalucia y
Canarias. Estan gestionando su incorporacion las
comunidades de Valencia y Cantabria.

En sus primeros afios, el proyecto ESTALMAT estuvo
encabezado por el catedratico de Andlisis Matematico
de la Universidad Complutense de Madrid, tristemente
fallecido, D. Miguel de Guzméan Ozamiz que, desde el
primer momento, supo imprimir su sello personal en el
programa. Quiso que los nifios més talentosos, por
encima de aprender los conceptos de las matematicas,
desarrollaran su imaginacion, agudeza intelectual y
creatividad. Segun la profesora del area de Matematica
Aplicada de la Universidad de Valladolid y profesora de
Estalmat, M2 Encarnacion Reyes Iglesias, lo importante
de este proyecto "no son las mateméticas, es la
capacidad de resolucion de problemas. Por ello, cada
afio se seleccionan, mediante pruebas escritas en las
gue se plantean varios problemas de ingenio, a los
nifios que formaréan parte del programa". El niUmero de
alumnos llega hasta 25 en el caso de ciudades como
Madrid o Barcelona y desciende hasta los 10 o 15 en
otras ciudades mas pequefas, en las que la menor
cantidad de medios obliga a reducir el nimero de
alumnos con el fin darles el mejor trato posible.

El proceso de seleccion es una de las mayores
preocupaciones de los coordinadores y profesores de
Estalmat. Reconocer el verdadero talento matemético
suele ser una tarea ardua. No se trata de captar
personas cultivadas o de brillante expediente, sino a

aquéllas que destaquen por sus capacidades de
generalizacidon de conceptos y blsqueda de estrategias
de resolucion de dificultades. Esto obliga a plantear
unos problemas en las pruebas de seleccion cargados
de ideas brillantes, pero desprovistos de avanzados
conceptos tedricos. Una entrevista personal con los
nifios que resulten preseleccionados y sus padres
ayuda a que los profesores del proyecto tengan una
idea més firme sobre las capacidades de cada uno de
los nifios de las que se puede sacar mas partido.

Sin embargo, deben ser, sin duda, los centros
escolares e institutos de secundaria los que detecten en
primera instancia a los nifilos que, de alguna manera,
tengan esa "chispa" de ingeniosidad especial. Los
organizadores de Estalmat insisten mucho en que
maestros y profesores intenten salvar las dificultades
qgue la masificacién de las aulas plantea para poder
hacer este esfuerzo. De hecho, son las escuelas las
que, cada curso, reciben la convocatoria de Estalmat,
convirtiéndose en el vinculo de unién entre el proyecto
y las familias. Cuando, sobre el mes de mayo, los
centros educativos y la prensa reciben toda la
informacion, se pone en marcha el proceso de
inscripcidn que culmina en la presentacion a las
pruebas de hasta mas de doscientos nifios en los
lugares mas poblados. Las pruebas, que son comunes
para todo el pais, se realizan en el mes de junio y se
resuelven de manera inmediata.

Una vez configurado el grupo de alumnos de
Estalmat, comienza un periodo de trabajo que se
desarrolla durante tres horas diarias y se prolonga en
dos cursos académicos. En este tiempo, los profesores
intentan ilustrar, mediante ejemplos y resolucion de
problemas, algunas de las técnicas y argumentos mas
importantes de las mateméticas con el fin de que los
nifios tengan herramientas suficientes para poder
abordar una buena cantidad de retos intelectuales que
quedan fuera de los -curriculos habituales de
mateméticas. Las clases deben ser interactivas,
invitando a los alumnos a resolver los problemas que se
les plantea con sus propios recursos y poniendo en
comun en ocasiones las distintas argumentaciones
posibles para enriquecimiento de todos los nifios.
Inmaculada Fernadndez Benito, Catedréatica del I.E.S.
Maria Moliner de Laguna de Duero, en Valladolid, y
coordinadora del programa en esta provincia explica
gue "este periodo formativo supone un gran esfuerzo y
sacrificio para los nifios y también para sus padres, pero
se sienten muy bien con lo que hacen, hasta el punto de
que han aprendido a esforzarse y nosotros mismos
disfrutamos ensefidndoles".

Miguel de Guzman también se ilusiond con que este
programa fuera un marco en donde, quien destaque lo
haga por su talento y que su éxito intelectual no esté
supeditado a ningln otro condicionante que no sea su
propia capacidad. Siguiendo esta filosofia, los profesores
de Estalmat llevan mucho tiempo haciendo grandes
esfuerzos de forma desinteresada para que todos los
nifios méas destacados tengan la posibilidad de desarrollar
su potencial con independencia de las dificultades
econdmicas o de otra indole que puedan tener. En este
sentido, la Real Academia de Ciencias subvenciona, a
través de la financiacion que le viene de Vodafone y de
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instituciones publicas, el transporte para que los nifios que
requieren de este servicio puedan utilizarlo para asistir a
las clases, asi como los gastos ocasionados por los
encuentros regionales que se organizan con el fin de
provocar el encuentro y la puesta en comun de
impresiones de los nifios y profesores que participan en el
programa al comienzo de las clases en cada curso.
Asimismo, durante el curso se organizan variadas visitas
a museos cientificos y diversas actividades culturales
relacionadas con algin concepto matematico.

La muerte de Miguel de Guzman, acontecida en 2004,
supuso un varapalo para Estalmat y un motivo de
profundo pesar para quienes trabajaron en ello con él.
Desde entonces, el Catedratico de la Universidad
Politécnica de Madrid, Amable Lifian Martinez, vinculo
entre Estalmat y la Real Academia de Ciencias, y el
profesor de la Universidad Autonoma de Madrid Eugenio
Hernandez Rodriguez, que se ocupa de la coordinacion
general en Espafia, son los maximos responsables del
proyecto.

Quienes conocimos a Miguel de Guzman sabemos de
su ilusion por verter en la sociedad valores que la
enriquezcan a través de la educacion de los mas
pequefios. Sirva el trabajo de cuantos hemos trabajado
en Estalmat para honrar su memoria a través de la
realizacion de su suefio.z

Alvaro Antén Sancho
Estudiante predoctoral y colaborador de Estalmat

IMO, "UNA AVENTURA
MUY PELIGROSA"

Con esta frase, Peter Kenderov, de la Academia
Bulgara de Ciencias, arranc la sonrisa de la abarrotada
sala L203 el pasado jueves. No cabia nadie mas, tanto
es asi que incluso habia unas pocas personas sentadas
en el suelo. La charla "Competiciones matematicas:
Jquién gana?" estaba siendo todo un éxito.

Como referente para su charla tomé la IMO (Olimpiada
Matematica Internacional): la competicion preuniversitaria
de resolucion de problemas mas importante, creada en
1959, con Rumania como anfitriona. A la aventura se
unieron Hungria, Bulgaria, Polonia, Checoslovaquia,
Alemania del Este y la URSS. Aventura, que segun
Kenderov, resulté ser muy peligrosa, pues tres de estos
siete paises han desaparecido.

Kenderov identific6 como motivacion de este tipo de
competiciones la de desarrollar habilidades que no
aparecen normalmente en la educacion, porque, ademas,
si no se transmite, el talento se pierde, a diferencia de
otros recursos que perduran. Ademas, indicé que la futura
actividad profesional de un estudiante estd a menudo
determinada por aquélla en que obtuvo mas éxito.

Comenté también que un alumno con gran habilidad
para resolver problemas sirve como motivacién para
otros estudiantes, causa impacto en los profesores y
supone un prestigio que llegara, con algo de retraso, a
la Universidad en que pudiere dar clase. En este Ultimo
punto no se referia precisamente a Espafia, donde
estas competiciones no gozan de tanto reconocimiento
como en otros paises. Sin embargo, la intervencion de
Peter Kenderov no fue una loa a la IMO. Comenté lo
que es evidente en este tipo de pruebas: se mide la

capacidad de resolver problemas en un tiempo dado y
con un estrés afadido por encontrarse en una
competicion. El matematico bulgaro comenté que estas
competiciones dejan sin premio a jévenes brillantes que
no puedan trabajar bajo esas condiciones. Pero no se
quedo ahi. Esta capacidad es "la de resolver problemas
propuestos por otros", y en ningun caso aparece la de
"formular problemas relevantes”, que es importantisima
en estos tiempos en que tanta gente investiga en tantos
temas variados. Kenderov cerré su intervencion
respondiendo a una pregunta y comentando el uso que
se puede hacer de los datos estadisticos de estas
competiciones. Por ejemplo, para ver si hay
determinados problemas que resuelven mejor las
mujeres o los hombres.

IMO, ¢una aventura t an peligrosa?

La IMO no tendria que ser desconocida por ningun
asistente a este congreso, ya que se nos ha recordado
la vinculacion de Terence Tao con la misma. En
concreto, Tao, nacido en 1976, recibi6 medallas de
bronce, plata y oro, en 1986, 1987 y 1988
respectivamente. Cabe aclarar que se entregan varias
medallas de cada tipo en funcién de ciertas normas
estadisticas, como, por ejemplo, que la proporcion
oro:plata:bronce sea aproximadamente 1:2:3, y que no
se premie a mas de la mitad de los participantes.

En 1982, el matematico mas mediatico de este ICM
2006, Grigori Perelman, conseguia en Hungria una
prueba perfecta (42 puntos de los 42 posibles) y, esa
vez si, recogia la medalla, que era obviamente de oro.

Esta relacién entre la IMO y las medallas Fields no
nos puede pillar por sorpresa. Hace cuatro afios,
Laurent Lafforgue, medalla de plata en los afios 1984 y
1985, recogia otra medalla, mucho mas importante, en
el ICM de Pekin, por su contribucion al programa
Langland's junto con Vladimir Voevodsky. Hicieron lo
propio en Berlin esta vez dos matematicos: Richard
Borcherds, premiado, entre otras cosas, por la
introduccion de las algebras de Lie de Borcherds y por
la resoluciéon de la conjetura de Conway-Norton; y
Timothy Govers, a quien el lector podra preguntar en
persona, ocho afios después, cuales fueron los trabajos
de combinatoria y analisis funcional que le merecieron
la medalla, pues él fue quien presenté a Tao en su
charla sobre "La dicotomia entre estructura y
aleatoriedad". Ambos obtuvieron medalla de oro en
1977 y en 1981 respectivamente. Y llegamos a 1994;
los trabajos sobre sistemas dinamicos le valieron la
medalla a Jean-Christoph Yoccoz, que sumaba un oro
para Francia en 1974. En 1990, Vladimir Drinfeld, oro en
1969, comenzaba un periodo de cinco Congresos
Internacionales de Matematicos con medallistas de la
IMO en lo mas alto de las Mateméticas.

Ahora bien, esta estrecha relacion empieza con
Gregory Margulis, en la universidad de Yale desde
1991, quien se colgaba la plata, como representante de
la URSS, en 1969. El afio 1978 no pudo recoger su
medalla Fields, pues no se le permitié viajar a Helsinki.
Fue al afo siguiente cuando la pudo tener en sus
manos. Mas detalles sobre esto se los podriamos haber
consultado el jueves, antes de que presentara a Etienne
Ghys en su magnifica conferencia plenaria. Y,. por si
fuera poco, Alexander Razborov y Peter Shor fueron
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galardonados con el premio Nevanlinna en 1990 y en
1998 respectivamente. Ruso y estadounidense, por
este orden, recibieron, el primero, un oro en 1979, y el
segundo, una plata en 1977.
¢Y Espafa? Ningun espafiol ha recibido nunca el
maximo reconocimiento matematico en forma de
medalla, pero ¢ cudl ha sido la actuacién en la IMO? En
1983, Espafia participd por primera vez en Paris. Tres
afios después, en Varsovia, Ricardo Pérez Marco
obtuvo la primera medalla de plata para Espafia (puesto
30 de 210), afio en que el resultado marcé un cota dificil
de alcanzar, pues también se obtuvieron dos bronces.
Pérez Marco es actualmente profesor en la UCLA
(University of California Los Angeles) y la Universidad
de Paris Sur. En 1993, el andaluz Antonio Rojas Ledn
sumo otra plata, alcanzando el puesto 91 de los 413
participantes venidos de 73 paises. Después de su
paso por la Universidad de Sevilla, es profesor
asistente visitante también en UCLA. ntre sus 4reas de
interés estan la cohomologia I-adica y las sumas
exponenciales. Después de estas dos medallas la
espera ha durado hasta este mismo afio. Hace unas
semanas, Hugo Fernandez Hervds se traia de
Eslovenia la tercera medalla de plata (con 24 puntos
sobre 42), quedandose en la posicion 52 de 498. Si
esto se une a otras dos medallas de bronce y a dos
menciones de honor (diplomas por haber resuelto un
problema bien sin haber obtenido medalla), tenemos el
mejor resultado de Espafia en la Olimpiada
Internacional. El panorama, por tanto, no puede ser
mejor. En 2008 Granada acogera la IMO, y seria una
ocasion perfecta para conseguir un oro (este afio a
Hugo, que en unas semanas empezara Matematicas en
la Universidad Complutense de Madrid, le han faltado
cuatro puntos) e ir sofiando con una medalla Fields
antes de 20 afos. Las estadisticas no nos pondrian
ninguna objecién.z
Roberto Rubio Nufiez
Becario predoctoral del CSIC, Voluntario ICM 2006

PREMIO "JOSE LUIS
RUBIO DE FRANCIA”

El premio "José Luis Rubio de Francia" 2005 ha sido
concedido por la Junta de Gobierno de la RSME al
joven Javier Parcet. Su vida como investigador
comenzo en la Universidad Autébnoma de Madrid, junto
a los matematicos José Garcia Cuerva y José Manuel
Marco. Presentd su tesis sobre Analisis arménico no
conmutativo y geometria de espacios de operadores,
tema que ha seguido desarrollando a lo largo de su
carrera. Después emigré por un tiempo a EEUU a
realizar su post-doctorado. Alli, con Gilles Pisier, puso
su empefio en el estudio de extensiones no
conmutativas de la interaccion entre Analisis Armoénico,
Probabilidad y Espacios de Banach.

Durante esos afios aproveché ademas para realizar
colaboraciones con Junge, Pisier, Randrianantoanina y
Xu para ampliar investigaciones en este campo.

De todo este trabajo, lo que él mismo destaca son
"las soluciones (junto a Marius Junge) a dos problemas,
formulados respectivamente en 1986 y 1996, sobre los

espacios LP no conmutativos”.

En la actualidad pertenece al proyecto de
investigacion AFA (Andlisis de Fourier y Aplicaciones,
UAM) y trabaja con un Contrato Ramoén y Cajal en el
Centre de Recerca Matematica de Barcelona.

Javier s6lo lamenta una cosa, que no exista una
escuela de Andlisis no conmutativo en Espafia. Ahora,
se esfuerza en captar la atencion de los analistas
espafioles para que esta via de investigacion comience
a andar en su pais natal.z

ASPECTOS DESACADOS EN EL
TRABAJO DE PERELMAN

El nombre de Gregory Perelman se ha hecho familiar
entre el publico interesado en cuestiones cientificas. Su
trabajo del periodo 2002-2003 proporciond una
rompedora vision del estudio de las ecuaciones de
evolucion y sus singularidades. Y mas significativo aun,
sus resultados han proporcionado una forma de
resolver dos importantes problemas de la topologia: la
conjetura de Poincaré y la conjetura de la
geometrizacion de Thurston. En el verano de 2006, la
comunidad matemética esta alin en el proceso de
comprobar su trabajo para asegurar que es
completamente correcto y que ambas conjeturas
pueden considerarse demostradas. Después de mas de
tres afios de intensivo escrutinio, los mayores expertos
no han encontrado serias objeciones al trabajo.

Durante décadas, la conjetura de Poincaré ha sido
considerada uno de los mas importantes problemas de
las matematicas. La cuestion recibié una mayor
atencion del publico en general cuando fue incluido por
el Instituto Clay de Matematicas como uno de los siete
"problemas del milenio", para cada uno de los cuales
esta institucién establecid, en el afio 2000, un premio de
un millén de ddlares por su resolucion. El trabajo de
Perelman sobre la conjetura de Poincaré supone la
primera candidatura seria a uno de estos premios.

La conjetura de Poincaré pertenece a la topologia,
que estudia las propiedades fundamentales de las
formas geométricas, las que permanecen inalteradas
cuando se deforman (es decir, se estiran, se doblan o
se moldean, pero no se rompen ni agujerean). Un
ejemplo sencillo de una forma es el de una 2-esfera
(una esfera ordinaria), que es la superficie en dos
dimensiones de una bola en un espacio tridimensional.
Otra forma de visualizar la 2-esfera es pensar en un
disco colocado sobre un plano bidimensional e
identificar los puntos de su borde que pasaria a ser el
polo norte dela 2-esfera. Aunque globalmente, una 2-
esfera es muy diferente de un plano, cada punto de la
esfera esta en una region que semeja un plano. Esta
propiedad de ser localmente como un plano es la
propiedad definitoria de una variedad de dimension 2 o
2-variedad. Otro ejemplo de una 2-variedad es el toro,
que es la superficie de un donut.

Aunqgue localmente la 2-esfera y el toro parecen iguales,
globalmente sus topologias son diferentes: sin agujerear
una 2-esfera no hay forma de deformarla para convertirla
en un toro. He aqui otra manera de ver esta distincion:
consideremos un lazo colocado sobre una 2-esfera. No
importa donde se coloque, el lazo podra ser reducido a un
punto, y la reduccién se puede hacer sin salirse de la
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esfera. Ahora imaginemos un lazo colocado sobre un toro;
si rodea el agujero del toro el lazo no puede ser reducido
a un punto. Si el lazo puede ser reducido a un punto en
una variedad, ésta se denomina "simplemente conexa".
La 2-esfera es de este tipo mientras que el toro no. El
anélogo de la conjetura de Poincaré en dos dimensiones
seria la afirmacién de que cualquier 2-variedad
simplemente conexa y finita puede ser deformada hasta
convertirse en una 2-esfera, y esta afirmacion es correcta.
Es natural preguntarse entonces ¢ qué podemos decir de
una 2-variedad que no sea simplemente conexa? Resulta
que pueden clasificarse de acuerdo con el nimero de
agujeros que tengan: se pueden deformar hasta
convertirse en un toro, o un doble toro (con dos agujeros),
0 en un triple toro (la superficie de un pretzel), etc. (Uno
necesita entonces otras dos hipétesis técnicas en esta
cuestion: compacidad y orientabilidad).

La geometria ofrece otra forma de clasificar las 2-
variedades. Cuando uno observa topolégicamente una
variedad no existe la nocién de distancia. Si la dotamos
de esta cualidad (es decir, afiadimos una métrica) y
medimos la distancia entre dos de sus puntos
obtenemos la nocidon geométrica de curvatura. Las 2-
variedades pueden clasificarse por su geometria: Una 2-
variedad con curvatura positiva puede deformarse para
convertirse en una 2-esfera; una con curvatura 0 puede
deformarse en un toro, y una con curvatura negativa
puede deformarse en un toro con mas de un agujero.

La conjetura de Poincaré, propuesta originalmente
por el matematico francés Henri Poincaré en 1904, se
refiere a las variedades de dimension 3, o 3-variedades.
Un ejemplo sencillo de este tipo es la 3-esfera: de forma
anéloga con la 2-esfera, uno obtiene una 3-esfera
tomando una bola en tres dimensiones e identificando
los puntos de su contorno en un solo punto. (Igual que
el espacio tridimensional es el hogar natural de una 2-
esfera, el de wuna 3-esfera es un espacio
cuatridimensional, el cual resulta dificil de visualizar).
¢Puede cada 3-variedad ser deformada para
convertirse en una 3-esfera? La conjetura de Poincaré
afirma que la respuesta a esta pregunta es que si.

De igual manera que con las 2-variedades, uno puede
pensar en una clasificacion de las 3-variedades. En los
afios 70, el medallista Fields William Thurston hizo una
nueva conjetura, que ha sido denominada la conjetura
de geometrizacion de Thurston, que proporciona una
forma de clasificar las 3-variedades. Esta conjetura
ofrece una vision global de las 3-variedades que incluye
la conjetura de Poincaré como un caso especial.
Thurston propuso que, de forma analoga al caso de las
2-variedades, las 3-variedades podian ser clasificadas
utilizando la geometria. Pero la analogia no llega muy
lejos, porque éstas son mucho més diversas y
complejas que las 2-variedades.

Thurston identificd y analizé 8 estructuras geométricas
y conjeturé que permitian clasificar todas las 3-
variedades posibles. Su trabajo revolucioné el estudio de
la geometria y la topologia. Las ocho estructuras
geomeétricas fueron intensamente investigadas y la
conjetura de la geometrizacion fue verificada en muchos
casos. El propio Thurston la demostr6 en un gran
numero de variedades. Pero la demostracion global de
la conjetura permaneci6 sin resolver.

En 1982, Richard Hamilton identific6 una ecuacién de
evolucion particular, llamada "flujo de Ricci", como la
clave para resolver las conjeturas de Poincaré y de
geometrizacion de Thurston. El flujo de Ricci es similar
a la ecuacién del calor, que describe cémo fluye el calor
de la parte més caliente de un objeto a la mas fria, hasta
homogeneizar la temperatura de manera uniforme en
todo el objeto. La idea de Hamilton fue utilizar el flujo de
Ricci para homogeneizar las 3-variedades y mostrar
que su geometria se ajusta a la clasificacion de
Thurston. Durante mas de veinte afios, Hamilton y otros
especialistas en geometria analitica hicieron grandes
progresos en la comprensién del flujo de Ricci, pero no
consiguieron resolver el problema de las
"singularidades”, que son regiones donde la geometria,
en lugar de evolucionar hacia la homogeneidad,
muestra repentinos e incontrolados cambios.

Asi estaban las cosas cuando el trabajo de Perelman
aparecio en escena. En una serie de articulos, iniciados
a finales de 2002 y colocados en un archivo de
preprints, Perelman mostrd revolucionarios resultados
sobre el flujo de Ricci y sus singularidades. Proporcion6
nuevas formas de analizar la estructura de las
singularidades y mostré como se relacionan con la
topologia de las variedades. Perelman rompi6 el parén
que se habia producido en el programa que Hamilton
habia establecido y validd la idea de utilizar el flujo de
Ricci para demostrar las conjeturas de Poincaré y de
geometrizacion de Thurston. Aunque el trabajo de
Perelman parece poner un definitivo punto final en la
demostracion de ambas conjeturas, sus contribuciones
no terminan aqui. Las técnicas que ha introducido para
manejar singularidades en el flujo de Ricci han
generado una gran excitacion entre los especialistas del
andlisis geométrico y estdn empezando a utilizarse para
resolver otros problemas en este campo.

La combinacién de una vision profunda y unas técnicas
brillantes sefialan a Perelman como un matematico
extraordinario. Al iluminar el camino hacia la resolucion de
dos problemas fundamentales de la topologia en
dimensién 3, ha producido un gran impacto en las
matematicas.z

Por Allyn Jackson (autora también del articulo
Aspectos destacados del trabajo de Okounkov,
aparecido en la edicién del sabado)

Dada la repercusion mediédtica del ICM2006
queremos recoger opiniones sobre la imagen que los
medios de comunicacién estdn dando de los
matematicos. Participe enviando un texto de maximo
100 palabras a congresomatematicos@yahoo.es.
Publicaremos una seleccion.

SOMOS ELPATITO FEO

Durante estos dias han sido varios los medios de
comunicacion que se han hecho eco de la celebracion del
XV Congreso Internacional de Matematicos. Sera porque
estamos en agosto y las noticias escasean, pero entre la
entrega de las Medallas Fields, cuyo significado sélo
puede entenderse si va acompafiado de la palabra Nobel,
y la polémica suscitada por el rechazo de una de ellas, lo




15

cierto es que los matematicos —sorprendentemente—
han aparecido en algunos diarios.

Me llama la atencion que en algunas de las noticias
publicadas exista un cierto interés, no exento de sorna,
hacia la forma de vestir y actuar de algunos
participantes del congreso, a los que se les califica de
“desalifiados”, “aspecto de chiflados”, o incluso reciben
comentarios mas detallados sobre el uso de bermudas
durante las conferencias. No deja de ser curioso que
mientras que la extravagancia de la que hacen gala
ciertos personajes enormemente valorados en nuestra
sociedad (actores, artistas, deportistas...) es
considerada como un aspecto secundario, que los hace
si cabe mas interesantes, el comportamiento peculiar
de algunos matematicos es la prueba irrefutable de que
la ecuacion “matematicas = locura” es cierta. De nada
sirve dar un contraejemplo a una sociedad que no
entiende de matematicas.

Si bien parece que la vision del papel que juegan las
matematicas va adquiriendo cada vez mas importancia,
la opinién que la sociedad tiene de los matemaéticos, a
los que se nos considera como “seres extrafios”, que no
sélo se dedican a una disciplina que se le atraganta al
resto de los mortales, sino que ademas disfrutan con
ella, nos enmarca en un estereotipo del que no parece

gue podamos salir con facilidad. Es una lastima, porque
si hay algo que deberia identificar a los matematicos es
la posibilidad de hablar un lenguaje Unico y universal,
que estd por encima de culturas y que se muestra
indiferente frente al aspecto exterior de los demas. Pero
debemos ser muy raros cuando lo que nos interesa son
simplemente las ideas.

En cualquier caso, los matematicos ya estamos
acostumbrados a ser el “patito feo” en el mundo
cientifico, e incluso algunos se sienten comodos en ese
papel. Pero esta distancia que nos separa del resto
tiene consecuencias negativas: si a un nifio de 9 afios
se le ocurre decir que le gustan las matematicas, o peor
aln, que quiere ser matematico, pasara de inmediato a
figurar en la lista de “bichos raros”. Todo lo contrario de
lo ocurriria si quisiera ser ingeniero —pero claro, éstos
suelen ir con chaqueta y corbata a sus congresos—.
Parece por tanto evidente que seamos nosotros los que
realicemos un esfuerzo por abrir nuestra disciplina al
resto, y posiblemente sea la divulgacion el camino
correcto para ello. En caso contrario no deberia
extrafiarnos que las facultades de matematicas se
estén quedando vacias.z

Ernesto Aranda
Universidad de Castilla la Mancha

(continued from page 16)

scheme is shown to converse to the continuous solution uniformly with respect to the perturbation parameter

Numerical results are presented.

16:00 — 16:4QAll Three Squaes in One: Magic Sques, Latin Squars and New Born Baby Sudoku SggaRoom

L205
Prof. Hossein Behforooz, hbehforooz@utica.edu,
Utica College, Utica, Nework, 13501 , USA

SUMMARY: In this talk, | will present my own Behforooz Magic Squares by using and blending thiezerdif
subjects from dferent eras (4200 years old magic squares from ancient Babylonian times and China, 300 years
squares from Euler and a new born hdtardly known a year ago, Sudoku puzzle squafé®se squares have
incredible and amazing propertieshese magic squares can be used to constrdietadif type of fourth order magic
squares for any given integer as a pre-assigned magic\éeny similar to the claim thatrchimedes made centuries
ago:” Give me a place to stand and | will move the ea{iSo, we can create so many curious Mirror Magic Squatri
and Permutation Free Magic Squares from these Behforooz Magic Squares.

17:00 — 17:40Generalized Hyperfunctions and MegafunctioReom L205

Prof. Sevan Pilipovic, University of Novi Sad

SUMMARY: An algebra of generalized functions is embedded into a space of generalized hyperfunctions and
space of hyperfunctions is embedded into an algebra of megafunctions. Embedding of distributions and hyperfinctions

also given. Sheaf properties are presented.

ANNOUNCEMENTS

Prize Winners of the PosterCompetition at the ICM 2006

TuesdayAugust 29, 13:00-13:4Buditorium B

old Latin

this

In an informal ceremonyhe jury of the competition will make public its decision on the names of the prize winers in
each scientific sectiowardees will receive their diplomas and monetary prize.

Presentation of ESBRLMA T, August 28. 18:00-18-45

Movie: “W omen and Mathematics acoss Cultures”. August 28. 19:00-19:30
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NOTES OF INTEREST AND PROGRAMME CHANGES

FIELDS MEDALISTS' LECTURES

The lecture byl. Tao on Mon 28, 14:00-14:45 was
rescheduled omVed 23, 9:00-10:00 as Plenary Lecture.

The lectures byA. Okounkov andV. Werner (Section
13) and J. Kleinber (Section 15) have been rescheduled
as PrizaWinner lectures and therefore cancelled as
invited section. New dates:

A. Okounkov:Tue. 14.00AuditoriumA

Numerative geometrof coures in theefolds.

W. Werner:Wed. 15.0AuditoriumA

Random planar loops and conformasitriction.

INVITED LECTURES (cancelled)

MON 28, 15:00-15:45 1119 B

lan Sewart, University ofMarwick, Coventry UK
Mathematics, the media, and the public
Chair: Michele Emmer

SHORT COMMUNICA TIONS (new ones)
MON 28 15:15-15:35 SC 02 R202
Omid Ali Karamzadeh, Chamran Universi§hvaz,
Iran. On stongly essential submodules
Chair: Pascual Jara

MON 28 15:35-15:55 SC 17 R402

Mabrouk BragdiAlexandria UniversityAlexandria,
Egypt, Contmollability of some fractional diffemtial
equations
Chair: JuarAurelio Montero

MON 28 15:35-15:55 SC 18 L401

Vladimir Kazakoy National Polytechnical Institute of
Mexico, Mexico, D. F Mexico,Sampling-econstuction
procedue of Markov pocesses with jumps
Chair: Emmanuel Candés

MON 28 16:25-16:45 SC18 R404

Sanjeev KumarDr. B. R.Ambedkar UniversityAgra,
India, A mathematical model for the immune system
competition-the effect oéplication-competent uis
dosages
Chair: Patrick Gérard

MON 28 17:15-17:35 SC 05 R103

Frank Mogan,Williams College Williamstown, USA
Manifolds with density
Chair: Luis Josdlias

MON 28 17:35-17:55 SC 07 L402

Elizabeth Mann, MITCambridge, USAGeometric
Satake for eal reductive goups
Chair: Joséntonio Cuenca

MON 28 17:35-17:55 SC 09 R101

Vladimir Manuiloy, Moscow $ate University Moscow
Russia Federatio®symptotic tensor pduct of $C *$-
algebras and inveibility of $C *$-extensions
Chair: MariaAcosta

MON 28 17:35-17:55 SC 12 R403

Michael Monastyrskylinstitute ofTheoretical and
Experimental Physics, MoscoRussia Federation
Duality for spin systems on lattices and graphs
Chair: Miguel Angel Rodriguez

MON 28 18:30-18:50 SC 02 R201

Ali Madanshekaf, Semnan Universityemnan, Iran
On the connected components functors
Chair: Manuel Saorin

SHORT COMMUNICA TIONS (cancelled)
MON 28 14:55-15:15 SC 08 R101 Oscar Blasco

MON 16:05 — 16:25 SC 13 L40bhu Pham-Gia,

MON 28 17:15-17-35 SC 15 R10¥®chi Sawae

MON 28 18:50-19:10 SC11R203 Bouzar Chikh

MON 28 14:55-15:15 SC 08 R102 Pammy Manchanda

SHORT COMMUNICA TIONS (changes espect to
the printed program)

MON 28 17:35-17:55 SC 01 L203

Leonid Grinblat, College of Judea and Samakizl,
Israel,Sets not belonging to algebras
Chair: Xavier Caicedo

MON 28 17:15-17:35 SC 12 R403

Akira Asada, Sinsyu Universitfakarazuka, Japan
Zeta-regularization of infinite dimensional integral
Chair: Miguel Angel Rodriguez

MON 28 18:30-18:50 SC 02 R202

Josu Sangroniz GémeEuskal Herriko Unibertsitatea,
Bilbao, SpainThe finite goups with thiteen and
fourteen conjugacy classes
Chair: Joséntonio Cuenca

MON 28 18:10-18:30 SC11R203Volodymyr Sushch
(already done)

MON 28 19:40-20:00 SC 13 R204 Juan Mafieo
Molina (already done)

MATHEMA TICAL SOFTWARE

MON 28 15:00-15:25 MS R401

JorisVan der Hoeven, CNRS, Université Paris-Sud,
Orsay France GNU TeXmacs
Chair: Rafael Bravo de la Parra

INFORMAL SEMINARS 28TH AUGUST

9:00 — 9:4QUniform numerical method for singularly
perturbed delay diffegntial equation Room L205

Gabil Amiraliyev, gamirali2000@yahoo.com,

Centennial universitywan, Turkey

SUMMARY: This study deals with the singularly
perturbed initial valued problem for a linear first order
delay diferential equationThe presented dédrence

(continued on page 15)



