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Nuevos Paradigmas, Nuevas Realidades,
Una Revolucion Informacional.

% Nuevo modo de produccion Capitalista
® Cambio de los procesos implica cambios mas alla de las TIC
® De la Economia Industrial a la Economia Informacional
® De los bienes materiales a los Servicios

® El Conocimiento como Materia Prima para Producir nuevo Conocimiento
% La Economia Informacional

® Global: Procesos de Escala Mundial en Tiempo Real.
® Las economias nacionales se convierten en estrategia nacional.
® Funciona en Red interdependiente

® Requiere RR.HH. Altamente capacitados y creativos
% Nueva Cultura Cientifica e-Investigacion

® Teoria - Experimentos - Simulacion

® Multidisciplinaria & Colaboracion Remota
® Data intensiva vs Computo Intensiva

® Medicion y Mineria de Datos.

® Nueva forma de Comunicacion: preservacwn-dlsemmacwn del Conocimiento
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Ciencia/Arte, Ciencia Industrial,
e-Ciencia/Ciencia 2.0

* Ciencia Arte: Esfuerzo, mgenlo y destrezas personales
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Distribucion y penetracion de la electricidad en nuestras vidas replica el
proceso de distribucion y penetracion de las TIC
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We show that it is possible to obtain credible static anisotropic spherically symmetric matter configurations starting from known density
profiles and satisfying a nonlocal equation of state. These particular types of equation of state describe, at a given point, the components of
the corresponding energy um tensor not only as a function at that point, but as a functional throughout the enclosed configuration.
To establish the physical plausibility of the proposed family of solutions satisfying nonlocal equation of state, we study the constraints
imposed by the junction and energy conditions on these bounded matter distributions.

We also show that it is possible to obtain physically plausible static anisotropic spherically symmetric matter configurations, having nonlocal
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We have found a close relationship between how many people search for flu-related topics and how many people actually have flu symptoms. Of course, not every person who
searches for "flu" is actually sick, but a pattern emerges when all the flu-related search queries are added together. We compared our query counts with traditional flu surveillance

systems and found that many search queries tend to be popular exactly when flu season is happening. By counting
much flu is circulating in different countries and regions around the world. Our results have been published in nature
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United States: Influenza-like illness (ILI) data provided publicly by the U.S. Centers for Disease Control.
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Seasonal influenza epidemics are a major public health
ern, causing tens of millions of respiratory ilnesses
and 250,000 to 500,000 deaths worldwide each year. In
sonal influenza, a new strain of influenza virus
against which no previous immunity exists and that

~Top

pandemic with millions of fatalities?. Early detection of disease
activity, when followed by a rapid response, can reduce the
impact of both seasonal and pandemic influenza®-%. One way to
improve early detection is to monitor health-seeking behaviour
in the form of queries to online search engines, which are
submitted by millions of users around the world each day. Here
we present a method of analysing large numbers of Google
search queries to track influenza-like illness in a population.
Because the relative frequency of certain queries is highly
correlated with the percentage of physician visits in which a
patient presents with influenza-like symptom:

accurately estimate the current level of weekly influenza activity
in each region of the United States, with a reporting lag of about

queries to detect influenza epidemics in areas with a large
population of web search users.
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Victory for crowdsourced biomolecule design

Players of the online game Foldit guide researchers to a better enzyme.

Jessica Marshall

22 January 2012

Obsessive gamers' hours at the computer have now
topped scientists' efforts to improve a model enzyme,
in what researchers say is the first crowdsourced
redesign of a protein.

The online game Foldit, developed by teams led by
Zoran Popovic, director of the Center for Game
Science, and biochemist David Baker, both at the
University of Washington in Seattle, allows players to
fiddle at folding proteins on their home computers in
search of the best-scoring (lowest-energy)
configurations.

The researchers have previously reported successes
by Foldit players in folding proteinsl, but the latest
work moves into the realm of protein design, a more open-ended problem. By
posing a series of puzzles to Foldit players and then testing variations on the
players' best designs in the lab, researchers have created an enzyme with
more than 18-fold higher activity than the original. The work is published
today in Nature Biotechnology?.

“I worked for two years to make these enzymes better and | couldn't do it,”

An enzyme designed by players of the protein-folding
game Foldit was better than anything scientists could
come up with.

(=] print

‘5 email
™ rights and permissions

) < share/bookmark

says Justin Siegel, a post-doctoral researcher working in biophysics in Baker's group. “Foldit players were
able to make a large jump in structural space and | still don't fully understand how they did it.”

The project has progressed from volunteers donating their computers' spare processing power for protein-
structure research, to actively predicting protein structures, and now to designing new proteins. The game

has 240,000 registered players, 2,200 of whom were active last week.
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\ fold
BETA
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What is protein folding?

Why is this game important? RECOMMEND FOLDIT

Foldit Scientific Publications —

News Articles about Foldit

News Articles about Rosetta
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Community Guidelines

Username: *

What is protein folding? Password: *

What is a protein? Proteins are the workhorses S
in every cell of every living thing. Your body is | Logiin |
made up of trillions of cells, of all different kinds:
muscle cells, brain cells, blood cells, and more. . Create new account
Inside those cells, proteins are allowing your . Request new password
body to do what it does: break down food to
power your muscles, send signals through your . Sign in using Facebook
brain that control the body, and transport nutrients
through your blood. Proteins come in thousands
of different varieties, but they all have a lotin Folded up Puzzle 48 (+) Enlarge This Image
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stuff: every protein consists of a long chain of joined-together amino acids.

What are amino acids? Amino acids are small molecules made up of atoms of carbon, oxygen, BCAVER BUZzIE Scone
nitrogen, sulfur, and hydrogen. To make a protein, the amino acids are joined in an unbranched pvc78 203 24 525: RosettaSer...ns 8,533
chain, like a line of people holding hands. Just as the line of people has their legs and feet Timo vanan... 101] (58] 524: Symmetry C..zle o

“hanging" off the chain, each amino acid has a small group of atoms (called a sidechain) sticking
off the main chain (backbone) that connects them all together. There are 20 different kinds of
amino acids, which differ from one another based on what atoms are in their sidechains. These 20
amino acids fall into different groups based on their chemical properties: acidic or alkaline,
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though proteins are just a long chain of amino
acids, they don't like to stay stretched outin a FULL
straight line. The protein folds up to make a
compact blob, but as it does, it keeps some amino
acids near the center of the blob, and others
outside; and it keeps some pairs of amino acids
close together and others far apart. Every kind of "
protein folds up into a very specific shape -- the
same shape every time. Most proteins do this all
by themselves, although some need extra help to
fold into the right shape. The unique shape of a

naricular nratein is the mast stahle state it can adont Picture a hall at the ton af a hill -- the hall
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| The project has progressed from volunteers donating
their computers' spare processing power for protein-
structure research, to actively predicting protein
structures, and now to designing new proteins. The
game has 240,000 registered players, 2,200 of whom
were active last week.
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Influenza
Attention, citizens!

A new project to study the spread and seriousness of flu
Nov 19th 2011 | from the print edition EiLike (68 3 Tweet <60

AS THE influenza season splutters into life
across the northern hemisphere, millions
will head to their computers in search of
information, advice and remedies. Since
2008 Google has used these inquiries to
track influenza-like ilinesses (ILIs)—as
symptoms not backed up by a definitive
viral test are officially known—among its
users around the world. Google Flu Trends
displays whizzy graphs and colourful maps
showing the intensity and progress of each
seasonal epidemic.

This approach is not perfect, though. In
order to stay accurate, Google has to
tweak its algorithms regularly, to match
the incidence of illness in the world. For
this, it relies on data provided by
America’s Centres for Disease Control and
Pr ion, and similar instituti in
other countries. But different countries
have different reporting cultures. Belgium,
for example, typically reports five times as many ILIs as its neighbour, the Netherlands
(employees’ need for a doctor’s certificate to take more than one day of medical leave
is probably to blame), and even England and Scotland—supposedly part of the same
United Kingd agree on what a flu The system is also
prone to false alarms. When the H1IN1 swine-fl ic stole i in the
summer of 2009, Google searches went through the roof long before most people fell
CONSTRUIMOS FUTURO il
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Take part in the Flusurvey!

Be part of a Europe-wide project to improve our understanding of how flu spreads. Register now and join the flusurvey.

The map shows the current distribution of influenza-like illness, at the level of the first part of the postcode. In regions of red, at
least one of our participants currently suffers from case of influenza-like iliness, wheres in regions in blue none of our participants

does.

Background

We are part of a Europe-wide collaboration to monitor flu all across the continent, with surveys in the UK, Austria, Belgium,
France, Germany, Italy, Netherlands, Portugal, Sweden and Switzerland. Throughout the season, we'll provide weekly updates of

influenza activity in the UK and across Europe.

The flusurvey is a scientific project run by researchers at the London School of Hygiene and Tropical Medicine to gather
information about influenza epidemics in the UK. We rely on volunteers from England, Scotland, Wales or Northern Ireland to report
on their flu-like symptoms from week-to-week. Click here to find out more about the benefits of taking part, what's

involved and how to sign-up.

Why is the Flusurvey important?

The influenza virus changes every year and no two influenza epidemics are the same. The flusurvey means that information on a
new epidemic can be quickly assimilated and used to plan a targeted response to mitigate the worst effects of influenza epidemics.

The UK flusurvey was first launched in July 2009 during the swine flu epidemic, keeping users informed and collecting information
that wasn't available from anywhere else. The flusurvey team would like to thank everyone who took part. Click here to see what

we found out in previous years.

L
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http://flusurvey.org.uk/

Log in

Forgot login details?

[

Take the
survey

LONDON
SCHOOLof
HYGIENE
&TROPICAL
MEDICINE

FOLLOW US ON Ewiil

1 Me gusta < 94




Sus denuncias se ven en Vanguardia.com
£

@ Céna “G?
) L
JEVA SEDE
DUSTRIAS

calle
RTMO 2011

Los Alpes
c22 Barnio
Alvarez
caeh
D Mejoras 2
depalo X i£as America
Antonia
%A Santos Sotomayor
Granada e
Jniversidad
- Falaci Autonoma De
1 uetic Bolivar { Pardanad
- '.n‘"-"' Las Pinitas a s TR M
= £y ca® Sotomayor Cabecera
»
) < Bucaramanga
D Informe Policiaco . Reporte Ciudadano

Universidad
ai % II‘w.:Jll‘.f“lBI de -
ae Santander
¥ Calle 8
. I,l.l.l‘:::] ‘\vixf A
Saadas il lllaa gatallon
Ricaurte
» Alarcon o
Gaitan 3
g  San Alonso
W
[
- paustnas %
Falcon LTDA @
L]
-
o

05/03/2012 04:42

Calie 20, M

Del Llano

Kl Me gusta < 12| &) Enviar

Fleteo:

25 de enero de 2012
Carrera 33 con calle 34

Homiicidio:
Jueves 26 de enero
Cll 16AN con Cr 22 Bamo+

Homiicidio:
Lunes 16 de enero
Vereda La Colina en Rul'qF

Homicidio:
Domingo 15 de enero
Zona Industrial de Chlmlt+

Homiicidio:
Viernes 13 de enero
Cr 59 con Cll 22 Barrio Lz'.|+

\4



The School of Ants project
is a citizen-scientist driven
study of the ants that live
in urban areas,
particularly around homes
and schools. Participation
is open to anyone
interested in
contributing.....

The maps that we create
with these data are telling
us quite a lot about native
and introduced ants in
cities, not just here in
North Carolina, but across
the United States and, as
this project grows, about
the ants of the world! |

//schoolofants.org/

http

GET STARTED >> ENTER MY DATA >> SEE MY ANTS

PARTICIPATE! DISCOVERIES MORE ABOUT ANTS FAQ  CONTACT LOGIN

Washington Montana

owa

lllinois

. L ] -
Kansas Missouri®,

(ht

Oklahoma-./, 2
Arkans

Districtiof,
Columbia

Gulf of x
Mexico & 1.
Enter your collection address
C e (e
GOORIE ﬁp data 2012 Goog |, MapLink, Tele Atias - Terms of Use

ABOUT THE SCHOOL OF ANTS

DONATE to the School'of A'nts! qick her'e to' tir‘.d'out how.
The School of Ants project is a citizen-scientist driven study
of the ants that live in urban areas, particularly around

homes and schools. Participation is open to anyone interested! Teachers, students, parents, junior-

scientists and enthusiasts of all stripes are collecting ants in schoolyards and backyards using a

standardized protocol so that we can make detailed maps of the wild life that lives just outside (or

even in) our doorsteps. The maps we create with these data are telling us a lot about native and
introduced ants in cities, not just here in North Carolina, but across the United States and, as this
project grows, the world! Learn More >>
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CITIZEN SCIENCE . ®

Home Partners Structure Projects Philosophy Proposals Join

The first call for proposals has been announced. Next selection round February 2012 - click here to get started I t h t
| planethunters.org

“The CSA is a collaboration of scientists, software developers and £MILKY WAY QR 1JECT »
educators who collectively develop, manage and utilise internet-based
citizen science projects in order to further science itself, and the
public understanding of both science and of the scientific process. These
projects use the time, abilities and energies of a distributed GALAXY ZGOO 23
community of citizen scientists who are our collaborators ” -

¥ saWeather [J

On this site you can find out who we are, how we're organised and read about our Projects and about the philosophy behind

them. You can also find out how you or your institution can get involved. SOLAR

If you're looking to take part as a citizen scientist you can find our collection of projects over at the Zooniverse. STORMWATCH

If your research could benefit from a citizen science project, find out how you can submit a project Proposal.

* http://www.citizensciencealliance.org/ GALAXY Z&HO
* http://www.thewildlab.org/ CALANY 'l

ABOUT COCORAHS Z,‘k'nu HUNT FOR SUPERNOVAE

CoCoRaHS is a grassroots volunteer i gmms
network of backyard weather observers of all | ]
ages and backgrounds working together to
measure and map precipitation (rain, hail and
snow) in their local communities. By using .
low-cost measurement tools, stressing ,,
training and education, and utiizing an =
interactive Web-site, our aim is to provide the |
highest quality data for natural resource, = @
education and research applications. The
only reguirements to join are an enthusiasm
for watching and reporting weather conditions
and a desire to learn more about how

weather can effect and impact our lives. k.

xwildlab s *wildlab e

Use mobile technology to explore,
discover, and share the natural world

http://www.cocorahs.org/

Our Web page provides the ability for our
observers to see their observations mapped
out in “real time", as well as providing a
wealth of information for our data users.

CoMMUNITY COLLABORATIVE RAIN, HAIL & SNow NETWORK
“Because every drop counts” o] £ 132

Home | States | View Data | Maps My Data Entry | Login

For more information, please click here:
CoCoRaHS

If you would like to sign-up as a volunteer obx
part of our expanding network, please clicl
CoCoRaHS Network".

Welcome to CoCoRaHS! "Volunteers working together to measure precipitation across the
nation."
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Gowers's Weblog

Mathematics related discussions

« A Tricki issue Background to a Polymath project »

Is massively collaborative mathematics possible?

Of course, one might say, there are certain kinds of problems that lend
themselves to huge collaborations. One has only to think of the proof

of the classification of finite simple groups, or of a rather different
hd 1 991 '1 995 Department Of kind of example such as a search for a new largest prime carried out
. . . during the downtime of thousands of PCs around the world. But my
Mathemat|CS at Un|VerS|ty question is a different one. What about the solving of a problem that
does not naturally split up into a vast number of subtasks? Are such
CO”ege London . problems best tackled by 12 people for some n that belongs to the set
. {1_ 2. 3}? (Examples of famous papers with four authors do not count

° In 1 996Prlze Of the European as an interesting answer to this question.)
Mathematlcal SOC|ety It seems to me that, at least in theory, a different model could work:
. different, that is, from the usual model of people working in isolation
o 1 998 the FleldS Medal for or collaborating with one or two others. Suppose one had a forum (in
. . the non-technical sense, but quite possibly in the technical sense as
resea rCh on funCt|Ona| ana |yS|S well) for the online discussion of a particular problem. The idea would
. . be that anybody who had anything whatsoever to say about the
and com b|nat0r|CS problem could chip in. And the ethos of the forum — in whatever form
it took — would be that comments would mostly be kept short. In
L A other words, what you would not tend to do, at least if you wanted to
St Y keep within the spirit of things, is spend a month thinking hard about
CONSTRUIMOS FUTURO the problem and then come back and write ten pages about it. Rather,

u wuou would cantrihuta ideas ovan if thav wara undowveloned andlar
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WIKIPEDIA Hales—Jewett theorem
The Free Encyclopedia From Wikipedia, the free encyclopedia

In mathematics, the Hales—Jewett theorem is a fundamental combinatorial result of Ramsey theory, concerning the degree to which high-dimensional objects must necessarily exhibit
Main page some combinatorial structure; it is impossible for such objects to be "completely random".["!
’(::oment: An informal geometric statement of the theorem is that for any positive integers n and ¢ there is a number H such that if the cells of a H-dimensional nxnxnx...xn cube are colored with ¢
Ceature e colors, there must be one row, column, diagonal etc. of length n all of whose cells are the same color. In other words, the higher-dimensional, multi-player, n-in-a-row generalization of
Rurrent eve-ntls game of tic-tac-toe cannot end in a draw, no matter how large n is, no matter how many people ¢ are playing, and no matter which player plays each turn, provided only that it is played
Dandom a‘rl:';:: ) on a board of sufficiently high dimension H. By a standard strategy stealing argument, one can thus conclude that if two players alternate, then the first player has a winning strategy
e when H is sufficiently large, though no constructive algorithm for obtaining this strategy is known.

v Interaction More formally, let W, be the set of words of length H over an alphabet with n letters; that is, the set of sequences of {1, 2, ..., n} of length H. This set forms the hypercube that is the
Help - subject of the theorem. A vaniable word w(x) over W,,H still has length H but includes the special element x in place of at least one of the letters. The words w(1), w(2), ..., w(n) obtained
About W|I'<|ped|a by replacing all instances of the special element x with 1, 2, ..., n, form a combinatorial line in the space W,,"’; combinatorial lines correspond to rows, columns, and (some of the)
Community portal diagonals of the hypercube. The Hales—Jewett theorem then states that for given positive integers n and c, there exists a positive integer H, depending on n and ¢, such that for any
Recent changes partition of W, into ¢ parts, there is at least one part that contains an entire combinatorial line.

Contact Wikipedia H: \ L. . P -
For example, take n= 3, H= 2, and ¢ = 2. The hypercube W, in this case is just the standard tic-tac-toe board, with nine positions:
» Toolbox
111213

) Print/export 21 22 93

v Languages 313233
s:?;r A typical combinatorial line would be the word 2x, which corresponds to the line 21, 22, 23; another combinatorial line is xx, which is the line 11, 22, 33. (Note that the line 13, 22, 31,

while a valid line for the game tic-tac-toe, is not considered a combinatorial line.) In this particular case, the Hales—Jewett theorem does not apply; it is possible to divide the tic-tac-toe
board into two sets, e.g. {11, 22, 23, 31} and {12, 13, 21, 32, 33}, neither of which contain a combinatorial line (and would correspond to a draw in the game of tic-tac-toe). On the other

hand, if we increase Hto, say, 8 (so that the board is now eight-dimensional, with 38 - 6561 positions!), and partition this board into two sets (the "noughts" and "crosses"), then one of
the two sets must contain a combinatorial line (i.e. no draw is possible in this variant of tic-tac-toe). For a proof, see below.

Contents [hide]
1 Proof of Hales—Jewett theorem (in a special case)
2 Connections with other theorems
3 See also
4 References
5 External links

Proof of Hales—Jewett theorem (in a special case) [edit]

We now prove the Hales—Jewett theorem in the special case n= 3, ¢ = 2, H= 8 discussed above. The idea is to reduce this task to that of proving simpler versions of the Hales—Jewett
theorem (in this particular case, to the cases n=2, ¢ =2, H=2and n= 2, ¢ = 6, H= 6). One can prove the general case of the Hales—Jewett theorem by similar methods, using
mathematical induction.

Each element of the hypercube W48 is a string of eight numbers from 1 to 3, e.g. 13211321 is an element of the hypercube. We are assuming that this hypercube is completely filled with
"noughts" and "crosses". We shall use a proof by contradiction and assume that neither the set of noughts nor the set of crosses contains a combinatorial line. If we fix the first six
elements of such a string and let the last two vary, we obtain an ordinary tic-tac-toe board, for instance 132113?? gives such a board. For each such board abcdef??, we consider the
positions abcdef11, abcdef12, abcdef22. Each of these must be filled with either a nought or a cross, so by the pigeonhole principle two of them must be filled with the same symbol.
Since any two of these positions are part of a combinatorial line, the third element of that line must be occupied by the opposite symbol (since we are assuming that no combinatorial line
has all three elements filled with the same symbol). In other words, for each choice of abcdef (which can be thought of as an element of the six-dimensional hypercube Wss), there are
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http://gowers.wordpress.com/2009/01/27/is-massively-collaborative-mathematics-possible/

* Se organizd un blog ( http://polymathprojects.org/ ) y ese apoyd en un wiki (
http://michaelnielsen.org/polymathl ) para desarrollo de ideas y exponer material de consulta

* Se presentaron claramente las reglas del juego:

— Incentivan el trabajo en grupo amplio:

*  “The ideal outcome would be a solution of the problem with no single individual having to think all that hard. The hard thought would
be done by a sort of super-mathematician whose brain is distributed amongst bits of the brains of lots of interlinked people. So try to
resist the temptation to go away and think about something and come back with carefully polished thoughts: just give quick reactions
to what you read and hope that the conversation will develop in good directions.”

*  “The aim will be to produce a proof in a top-down manner. Thus, at least to start with, comments should be short and not too
technical: they would be more like feasibility studies of various ideas ”

e  “Comments should be as easy to understand as is humanly possible. For a truly collaborative project it is not enough to have a good
idea: you have to express it in such a way that others can build on it ”

*  “Similarly, suppose that somebody has an imprecise idea and you think that you can write out a fully precise version. This could be
extremely valuable to the project, but don’t rush ahead and do it. First, announce in a comment what you think you can do. If the
responses to your comment suggest that others would welcome a fully detailed proof of some substatement, then write a further
comment with a fully motivated explanation of what it is you can prove, and give a link to a pdf file that contains the proof.”

— Obligan a el trato respetuoso

*  “If you can see why somebody else’s comment is stupid, point it out in a polite way. And if someone points out that your comment is
stupid, do not take offence: better to have had five stupid ideas than no ideas at all. And if somebody wrongly points out that your idea
is stupid, it is even more important not to take offence: just explain gently why their dismissal of your idea is itself stupid.”

*  ”Don’t actually use the word “stupid”, except perhaps of yourself.”.
— Respetan la autoria intelectual colectiva

*  “Suppose the experiment actually results in something publishable. Even if only a very small number of people contribute
the lion’s share of the ideas, the paper will still be submitted under a collective pseudonym with a link to the entire online
discussion ”

C.F
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http://gowers.wordpress.com/2009/01/27/is-massively-collaborative-mathematics-possible/

* Se organizé la discusion en ideas/propuestas y comentarios.
Puede haber varios “hilos” de discusion paralelos

e Cada propuesta tendra un max 100 comentarios. Una vez
alcanzado el maximo, se resumen este hilo de discusion

* A pesar de lo técnico de la discusion, se tiene particular
interés con los recien llegados aue aportan ideas frescas

S
o

w
o

Users with at least 1 comment

Users with at least 5 comments
F — Users with at least 10 comments

Feb-09 Mar-09 Apr-09 May-09

— N
o o

Cumulative Number of
Commenting Users
(@]

Justin Cranshaw y Aniket Kittur. The polymath project: lessons from a successful online collaboration in mathematics. Proceedings of the 2011 annual
conference on Human factors in computing systems, CHI '11, pag 1865-1874, New York, NY, USA, 2011. ACM
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 En 37 dias 39 participantes (Medallistas Field,
matematicos profesionales hasta maestros de
escuela) escribieron 800 comentarios tratando
de encontrar una prueba simple (alternativa a las
existentes) para el un caso partircular del
teorema de Hales—Jewett.
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Participants Identifiable parcipants

* Esta comunidad comparte la forma de abordar la
solucion de los problemas en Matematicas.

o
Number of publications
N
o
o

Number of comments

° Los comentarios de los mas expertos guiaron/
Justin Cranshaw y Aniket Kittur. The polymath project: lessons from a

organizaron la discusion. successful online collaboration in mathematics. Proceedings of the 2011
° Si bien un alto numero de los comentarios annual conference on Human factors in computing systems, CHI 11, pag
.. , 1865—-1874, New York, NY, USA, 2011. ACM
vinieron de 3 o cuatro expertos, estos
reconocieron que los comentarios de todos
guiaron mucha de su reflexion. Hubo una suma

de ideas para lograr la prueba. * Hoy existen 5 proyectos Polymath y 2

Problemas propuestos registrados en el
wiki.
* Congregan a mas de 300 participantes
C guienes han expuesto mas de 5000

* Los recien llegados pudieron incorporarse a la
discusion de facil mente y aumentod el nimero de
contribuciones

comentarios
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Mathematics > Combinatorics

A new proof of the density Hales-Jewett theorem

D. H. J. Polymath
(Submitted on 20 Oct 2009 (v1), last revised 16 Feb 2010 (this version, v2))

PolyMath

The Hales-Jewett theorem asserts that for every r and every k there exists n such that every r-colouring of the n-dimensional grid {1,...,k}An contains a
combinatorial line. This result is a generalization of van der Waerden's theorem, and it is one of the fundamental results of Ramsey theory. The theorem of van
der Waerden has a famous density version, conjectured by Erdos and Turan in 1936, proved by Szemeredi in 1975, and given a different proof by Furstenberg
in 1977. The Hales-Jewett theorem has a density version as well, proved by Furstenberg and Katznelson in 1991 by means of a significant extension of the
ergodic techniques that had been pioneered by Furstenberg in his proof of Szemeredi's theorem. In this paper, we give the first elementary proof of the
theorem of Furstenberg and Katznelson, and the first to provide a quantitative bound on how large n needs to be. In particular, we show that a subset of
{1,2,3}An of density delta contains a combinatorial line if n is at least a tower of 2's of height O(1/deltaA3). Our proof is reasonably simple: indeed, it gives what

is arguably the simplest known proof of Szemeredi's theorem. —
arXiv.org > math > arXiv:1002.0374

Comments: See also this http URL

Subjects: Combinatorics (math.CO)
MSC classes: 05D10
Cite as: arXiv:0910.3926v2 [math.CO]
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Tyros, Konstantinos

Mathematics > Combinatorics

Density Hales-Jewett and Moser numbers

D.HJ. Polymath
(Submitted on 2 Feb 2010 (v1), last revised 25 Apr 2010 (this version, v2))

For any $n \geq 0$ and $k \geqg 18, the \emph{density Hales-Jewett number} Sc_{n,k}$ is defined as the size of the largest subset of the
cube $[k]AnS := $\{1,...,k\}An$ which contains no combinatorial line; similarly, the Moser number $c'_{n,k}$ is the largest subset of the cube
$[k]AnS which contains no geometric line. A deep theorem of Furstenberg and Katznelson shows that $c_{n,k}$ = So(kAn)S as $n \to \infty$S
(which implies a similar claim for $c'_{n,k}$); this is already non-trivial for $k = 3$. Several new proofs of this result have also been recently
established.

Using both human and computer-assisted arguments, we compute several values of Sc_{n,k}$ and $c'_{n,k}$ for small $n,kS. For instance the
sequence $c_{n,3}$ for $n=0,...,6% is $1,2,6,18,52,150,4508$, while the sequence $c'_{n,3}$ for $n=0,...,65 is $1,2,6,16,43,124,3535. We
also prove some results for higher $k$, showing for instance that an analogue of the LYM inequality (which relates to the Sk = 2$ case) does
not hold for higher $k$, and also establishing the asymptotic lower bound $c_{n,k} \geqg kAn \exp(- O(\sgrt[\elll{\log n}))$ where $\ell$ is
the largest integer such that $2k > 2A\ellS.

Comments: 49 pages. To appear, Szemeredi birthday conference proceedings

Subjects: Combinatorics (math.CO)
MSC classes: 05D05, 05D10
Cite as: arXiv:1002.0374v2 [math.CO]

Submission history
From: Terence C. Tao [view email]
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. 4. . 5 Other links
EX|Stmg pOIVmath prolects 6 Note on anonymous editing

= Polymath1: New proofs and bounds for the density Hales-Jewett theorem. Initiated Feb 1, 2009;
research results have now been submitted for publication.
= Polymath2: Must an “explicitly defined” Banach space contain ¢, or [,? Initiated Feb 17, 2009; attempts to relaunch via wiki, June 9

2010.

= Mini-polymath1: Solving Problem 6 of the 2009 International Mathematical Olympiad. Initiated July 20, 2009; five proofs obtained so far.

= Polymath3. The polynomial Hirsch conjecture. Proposed July 17, 2009; launched, September 30, 2010.

= Polymathd4: A deterministic way to find primes. Proposed July 27, 2009; launched Aug 9, 2009. Research results have been submitted
for publication.

= Polymath5. The Erdés discrepancy problem. Proposed Jan 10, 2010; launched Jan 19, 2010.

= Mini-polymath2: Solving Problem 5 the 2010 International Mathematical Olympiad. Proposed Jun 12, 2010; launched Jul 8, 2010;
solved, Jul 8 2010.

= Polymath6. Improving the bounds for Roth's theorem. Proposed Feb 5, 2011.

= Mini-polymath3: Solving a problem from the 2011 International Mathematical Olympiad. Proposed Jun 9, 2010.

Polymath-like projects

= Scott Aaronson's "philomath project": "Sensitivity vs. Block sensitivity " (see also this Math Overflow question &). Launched Jul 13,

2010.
= A wiki page clearinghouse for Deolalikar P vs NP paper. Launched Aug 10, 2010.

Proposed polymath projects

= The cap set problem &. Proposed March 25, 2009 (see also these two & followup & posts).

= Bosheritzan’s problem. Proposed July 27, 2009.

= Possible future polymath projects &. Discussion opened September 16, 2009.

= A possible polymath project: & Proposal by Richard Lipton to attack a conjecture due to Erdos, about a class of Diophantine equations.

A (partial) list of proposed projects can be found here .

If you have a tentative proposal for a polymath project, you can either make a post on it on your own blog, or place it here.
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July 19, 2011
Minipolymath3 project: 2011 IMO

Filed under: research — Terence Tao @ 8:00 pm

This post marks the official opening of the mini-polymath3 project to solve a problem from the 2011 IMO. I have decided to use Q2, in part to see how the
polymath format would cope with a more geometrically themed problem.

Problem 2. Let § be a finite set of at least two points in the plane. Assume that no three points of § are collinear. A windmill is a process that
starts with a line g going through a single point P & S. The line rotates clockwise about the pivot p until the first time that the line meets some
other point () belonging to §. This point () takes over as the new pivot, and the line now rotates clockwise about (), until it next meets a point of
S. This process continues indefinitely.

Show that we can choose a point 2 in § and a line ¢ going through P such that the resulting windmill uses each point of § as a pivot infinitely
many times.

The comments to this post shall serve as the research thread for the project, in which participants are encouraged to post their thoughts and comments on

the problem, even if (or especially if) they are only partially conclusive. Participants are also encouraged to visit the discussion thread for this project, and
also to visit and work on the wiki page to organise the progress made so far.
This project will follow the general polymath rules. In particular:

1. All are welcome. Everyone (regardless of mathematical level) is welcome to participate. Even very simple or “obvious” comments, or comments that
help clarify a previous observation, can be valuable.

2. No spoilers! It is inevitable that solutions to this problem will become available on the internet very shortly. If you are intending to participate in this
project, I ask that you refrain from looking up these solutions, and that those of you have already seen a solution to the problem refrain from giving
out spoilers, until at least one solution has already been obtained organically from the project.

3. Not a race. This is not intended to be a race between individuals; the purpose of the polymath experiment is to solve problems collaboratively rather
than individually, by proceeding via a multitude of small observations and steps shared between all participants. If you find yourself tempted to work
out the entire problem by yourself in isolation, I would request that you refrain from revealing any solutions you obtain in this manner until after the
main project has reached at least one solution on its own.

4. Update the wiki. Once the number of comments here becomes too large to easily digest at once, participants are encouraged to work on the wiki
page to summarise the progress made so far, to help others get up to speed on the status of the project.

5. Metacomments go in the discussion thread. Any non-research discussions regarding the project (e.g. organisational suggestions, or commentary on
the current progress) should be made at the discussion thread.

6. Be polite and constructive, and make your comments as easy to understand as possible. Bear in mind that the mathematical level and
background of participants may vary widely.

Have fun!

http://polymathprojects.org/
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The Sloan Digital Sky Survey

The Sloan Digital Sky Survey (SDSS) is one of the most ambitious and influential surveys in the history of astronomy. Over eight years of operations (SDSS-I, 2000-2005;
SDSS-II, 2005-2008), it obtained deep, multi-color images covering more than a quarter of the sky and created 3-dimensional maps containing more than 930,000 galaxies and
more than 120,000 quasars.

SDSS data have been released to the scientific community and the general public in annual increments, with the final public data release from SDSS-II occurring in October
2008. That release, Data Release 7, is available through this website.

Meanwhile, SDSS is continuing with the Third Sloan Digital Sky Survey (SDSS-III), a program of four new surveys using SDSS facilities. SDSS-III began observations in
July 2008 and released its first public data as Data Release 8 to emphasize its continuity with previous SDSS releases. SDSS-III will continue operating and releasing data
through 2014.

Data Release 8 contains all images from the SDSS telescope - the largest color image of the sky ever made. It also includes measurements for nearly S00 million stars and
galaxies, and spectra of nearly two million. All the images, measurements, and spectra are available free online. You can browse through sky images, look up data for
individual objects, or search for objects anywhere in the sky based on any criteria.

The SDSS used a dedicated 2.5-meter telescope at Apache Point Observatory, New Mexico, equipped with two powerful special-purpose instruments. The 120-megapixel
camera imaged 1.5 square degrees of sky at a time, about eight times the area of the full moon. A pair of spectrographs fed by optical fibers measured spectra of (and hence
distances to) more than 600 galaxies and quasars in a single observation. A custom-designed set of software pipelines kept pace with the enormous data flow from the
telescope. The two key technologies that enabled the SDSS, optical fibers and the digital imaging detectors known as CCDs, were the discoveries awarded the 2009 Nobel
Prize in Physics.

During its first phase of operations, 2000-2005, the SDSS imaged more than 8,000 square degrees of the sky in five optical bandpasses, and it obtained spectra of galaxies and
quasars selected from 5,700 square degrees of that imaging. It also obtained repeated imaging (roughly 30 scans) of a 300 square degree stripe in the southern Galactic cap.

With new financial support and an expanded collaboration including 25 institutions around the globe, SDSS-II carried out three distinct surveys:

e The Sloan Legacy Survey completed the original SDSS imaging and spectroscopic goals. The final dataset includes 230 million celestial objects detected in 8,400 square
degrees of imaging and spectra of 930,000 galaxies, 120,000 quasars, and 225,000 stars.

e SEGUE (the Sloan Extension for Galactic Understanding and Exploration) probed the structure and history of the Milky Way galaxy, with new imaging of 3500 square
degrees and spectra of 240,000 stars in a variety of categories in selected fields.

e The Sloan Supernova Survey carried out repeat imaging of the 300 square degree southern equatorial stripe to discover and measure supernovae and other variable
objects. In the course of three 3-month campaigns, the supernova survey discovered nearly 500 spectroscopically confirmed Type Ia supernovae, which are being used to
determine the history of the accelerating cosmic expansion over the last 4 billion years.

SDSS data have supported fundamental work across an extraordinary range of astronomical disciplines, including the properties of galaxies, the evolution of quasars, the
structure and stellar populations of the Milky Way, the dwarf galaxy companions of the Milky Way and M31, asteroids and other small bodies in the solar system, and the large
scale structure and matter and energy contents of the universe: this site includes For a brief overview of SDSS science contributions. A more in-depth view can be found in the

Images of the SDSS

(click for more information)

The Final Survey

The Whirlpool Galaxy (M51)

SDSS Galaxy Map

SDSS data have contributed to more than 2000 articles in refereed journals, with more than
70,000 citations. More than 70 PhD theses based on SDSS data were completed under the
= supervision of SDSS participants (and probably many more with public data).
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Planet Hunters Blog: 2nd Planet Hunters Paper Submi

Way back in January | blogged about our announcement of two new candidates,
confidently predicting that the paper would be out in the next few days. That didn't
happen for all sorts of reasons, but it's now submitted to the Astronomical Journal.
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publication of Zooniverse Cocktails. If you make any of Moon Zoo Blog: Schiller Crater

Zooniverse Cocktail Hour
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Welcome to Galaxy Zoo, where you can help
astronomers explore the Universe

Galaxy Zoo: Hubble uses gorgeous imagery of hundreds of thousands of
galaxies drawn from NASA's Hubble Space Telescope archive. To
understand how these galaxies, and our own, formed we need your help to
classify them according to their shapes — a task at which your brain is
better than even the most advanced computer. If you're quick, you may
even be the first person in history to see each of the galaxies you're asked
to classify.

More than 250,000 people have taken part in Galaxy Zoo so far, producing
a wealth of valuable data and sending telescopes on Earth and in space
chasing after their discoveries. The images used in Galaxy Zoo: Hubble
are more detailed and beautiful than ever, and will allow us to look deeper
into the Universe than ever before. To begin exploring, click the 'How To
Take Part' link above, or read The Story So Far to find out what Galaxy
Zoo has achieved to date.

Thanks for your help, and happy classifying.

The Galaxy Zoo team.

Kevin Séhawinski

= Register
= Forgotten Password?

Explore galaxies

Enter a search term

Latest News

Galaxy Zoo classifications in SDSS

DEIELEES

The latest release of data from the Sloan
Digital Sky Survey happened yesterday
(SDSS3 blog article about the release).

This ...

® Voorwerpje paper submitted
® 365 Days of Astronomy Podcast - Do

Bars Kill Spirals?

% More on our fake AGN
® Galaxy Zoo classifications in SDSS

Database

Chris Lintott

Classifier Log In

]
OXFORD GRADUATE STUDENT KE\"N
m\UINSKI IS ONE OF MAI
IC TREASURE

THEY'RE BEAUTIFUL
FOR THE FIRST FEW

WHAT IF WE ASKED THE
PUBLIC TO DO IT FOR YOU
ONULINE? SURELY IF THEY
EACH DID A FEW DOZEN.-.

OR A FEW HUNDRED-- I’T

WOouULD STAY FUN-

T L
SCIENCE QUESTIONS
WE CAN ANSWER?

The original Galaxy Zoo was launched in July 2007, with a
data set made up of a million galaxies imaged with the
robotic telescope of the Sloan Digital Sky Survey. With so
many galaxies, the team thought that it might take at
least two years for visitors to the site to work through
them all.

Within 24 hours of launch, the site was receiving 70,000
classifications an hour, and more than 50 million
classifications were received by the project during its first
year, from almost 150,000 people

Clery, D. 2011. “Galaxy Zoo Volunteers Share Pain and Glory of Research.” Science|333 (6039): 173

A news story on a BBC Web site set the ball rolling; after just 3
hours, Schawinski recalls, traffic was so heavy that Galaxy Zoo’s
site, hosted by Johns Hopkins University, crashed.



The Science

Galaxy Zoo 1 and 2 have already produced lots of brand new science — have a look at 'The Story So Far' section for details
of what we've done with all the clicks on the websites. However, they only give us a glimpse of the nearby Universe. With
Galaxy Zoo: Hubble we can look further back than ever before, and begin to understand how the Universe has changed over
time.

What we want to know

Just as with the original incarnations of Galaxy Zoo, the aim of the project is to collect information on the shape of the
galaxies. This one fact turns out to be a guide to many other facts about a galaxy. Find a spiral galaxy and normally - but
crucially not always — you'll know that it's a rotating disk which has plenty of fuel for its ongoing star formation. A typical
elliptical, on the other hand, has older stars and will have long since finished forming stars.

These rules don't always hold, and finding the exceptions has been one of the important results from Galaxy Zoo to date, but
they do illustrate just how important knowing the shape of a galaxy is. With Galaxy Zoo: Hubble, we want to see how the mix
of galaxies has changed over time. More stars were forming back then, so does that mean we should expect more spirals? Or
does the proportion of blue ellipticals increase as we travel back in time? Only you can tell us.

Another critical question is what happens to the number of merging galaxies. We know that a merger can have a dramatic
effect on the galaxies involved; one good way to form an elliptical, for example, is to collide two spirals together. The
question is how much of an effect mergers had in producing the mix of galaxies we see today and to determine that Rare Objects
to know how common they were in the past. Yesterday's mergers may well have produced today's galaxies.
The sharp-eyed visitors to the Galaxy Zoo are very good at spotting the weird and wonderful — indeed, this is one of the most active areas of the

discussion forum. So, we'd like to see if we can help the ity be more effe atdi ing certain types of rare object. We have several
Each of the questions we ask Is designed to get more useful information about the galaxies that lurk In the Ima g, amples in mind for GZ2, based on the kinds of things found by the community so far.

shapes of ellipticals contain information about their past, and many spiral galaxies have bars across their centres,
our own Milky Way galaxy. How these bars formed, how long they exist, and what their connection is to galaxy ewv: Gravitational Lenses
also a currently debated topic, and comparing Hubble and Sloan data will help us unravel the answers.

Gravitational lenses are galaxies and groups of galaxies that are so massive that they bend the path of light from more distant objects towards
themselves, distorting the shapes of background galaxies into arcs and rings, and even causing multiple copies of the images of galaxies and
Then there are other questions to ask about a galaxy, such as: What fraction of galaxies have two, three, or moi quasars to appear in symmetrical patterns around them on the sky. These cosmic alignments are quite rare — only about one in a thousand

How tightly wound are the spiral arms? Does the galaxy have a 'boxy' or a 'rounded' bulge? How many galaxies z elliptical galaxies is acting as a lens in this way. In some cases it is possible to find them using clever image analysis software, but the most
with 'irregular’ morphologies? Answering these questions about every galaxy, one galaxy at a time, is essential if we interesting cases are too for this. s seem to be very good at recognising the tell-tale signs of gravitational lensing!
to understand the fine details of galaxy formation.

Why do we want to know about more instances of gravitational lensing? The separation of the multiple images allows us to weigh the lens galaxy,

N something that is typically very hard to do in astronomy. Once we have measured the mass of the lens, we then know how strong a lens it is — and
Those of you who took part in Galaxy Zoo 2 will have noticed that there's a whole new set of questions. Previous s how much magnifying power it has. The lensed images appear typically 10-100 times brighter than they would without the lens: we can use

galaxy shapes in Hubble data sets have noticed a greater number of irregular galaxies, and so we want to make gravitational lenses as cosmic telescopes to observe the very distant universe. And as usual, the more telescopes we have the better!

systematic study of these intriguing objects.
Galaxy Mergers

We wlant to knowfthe answefr to IaII theslela questltlms, and more. IThe prlmaryI goal of Galaxy Zoo is to c:“Str“‘:t a da" Galaxies can grow in two ways: by forming stars, or by merging together. Our current theories of galaxy formation expect there to be a lot of

detalled shape information for almost all the galaxies the Hubble Space Telescope has ever seen. Such a database merging happening, and indeed we do see many examples, but it is very difficult to reliably measure how much merging is really going on. We

substantial legacy value for the international astronomy community. In short, we hope to find out everything there is need big samples, and keen eyes — Sounds like a job for Galaxy Zoo!

about the appearance of galaxies!
Expect the Unexpected — Hanny's Voorwerp

[ . 0

If you've read the 'How to Take Part' page then you know that we're also asking you to keep a look out for sor One of the most exciting discoveries from the original Galaxy Zoo was thing we never d. Hanny Van Arkel, a Dutch schoolteacher and

objects. Galaxy Zoo volunteer, posted an image to the Galaxy Zoo forum and asked 'What's the blue stuff below?' No one knew. The object became known
as Hanny's 'Voorwerp' — Dutch for 'object'. The original images from the Sloan Digital Sky Survey couldn't tell us what it was, so we've taken
follow-up telescope observations, in the optical, ultra-violet, and radio ranges, as well X-ray measurements from several satellites and exquisite
images from the Hubble Space Telescope.

Blog links:

® Nature of Voorwerp
® The Mystery Deepens
® Follow-up observations

® HST plans

Hanny Van Arkel

The Voorwerp is shown above but you can read more about it and see additional examples on the Galaxy Zoo blog article: The Mystery Deepens.
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Conclusiones

Hay un numero cada vez mas creciente de experiencias que
impulsan la participacion ciudadana

La necesidad de incorporar a la ciudadania en la creacion de
conocimiento aumenta el conocimiento de la ciencia en la
sociedad y fundamenta su financiamiento

Los estudiantes, nativos digitales requieren cada vez mas
mecanismos distintos a los tradicionales para incorporarlos
tempranamente a la produccidon de conocimiento

Los ambientes web 2.0 parece acelerar la produccion de
conocimiento

La generacion de conocimiento en estos ambientes tiene

una dinamica propia que debemos aprender los
advenedizos digitales
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