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Is massively collaborative mathematics possible?
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Gowers's Weblog

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 kind of example such as a search for a new largest prime
carrled out during the downtime of thousands of PCs around the
world. But my 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 problems best tackled by n people for some n
that belongs to the set {l.'2, .'{}? (Examples of famous papers with
four authors do not count as an interesting answer to this question.)

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
or collaborating with one or two others. Suppose one had a forum (in
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A new proof of the density

Hales-Jewett theorem
By D. H. J. 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"
contains a monochromatic combinatorial line. This result is a generaliza-
tion 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 Erdés and Turdn in 1936, proved by Szemerédi 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 Katznel-
son in 1991 by means of a significant extension of the ergodic techniques
that had been pioneered by Furstenberg in his proof of Szemerédi's theo-
rem. In this paper, we give the first elementary proof of the theorem of
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A combinatorial approach to density Hales-Jewett

Here then is the project that I hope it might be possible to camry out
by means of a large collaboration in which no single person has to
work all that hard (except perhaps when it comes to writing up). Let
me begin by repeating a number of qualifications, just so that it is
clear what the aim is.

1. It is not the case that the aim of the project is to find a
combinatorial proof of the density Hales-lewett theorem when J. — 3.
I would love it if that was the result, but the actual aim is more
modest: it is either to prove that a certain approach to that theorem
(which I shall soon explain) works, or to give a very convincing
argument that that approach cannot work. (I shall have a few remarks
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June 4, 2013
Polymath proposal: bounded gaps between primes

Filed under: planning, polymath proposals — Terence Tao @ 4:31 am Edit This

Two weeks ago, Yitang Zhang announced his result establishing that bounded gaps
between primes occur infinitely often, with the explicit upper bound of 70,000,000
given for this gap. Since then there has been a flurry of activity in reducing this
bound, with the current record being 4,802,222 (but likely to Improve at least by a little
bit in the near future),

It seems that this naturally suggests a Polymath project with two interrelated goals:

1. Further improving the numerical upper bound on gaps between primes; and

2. Understanding and clarifying Zhang's argument {and other related literature, e.g.
the work of Bombieri, Fouvry, Friedlander, and Iwaniec on variants of the Elliott-
Halberstam conjecture).
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Existing polymath projects

project were used to solve the problem in 2015.

published.

Polymath12: proving Rota's conjecture. Proposed Feb 28, 2017
Polymath13: Intransitive dice. Proposed Apr 28, 2017.

Polymath1: New proofs and bounds for the density Hales-Jewett theorem. Initiated Feb 1, 2009; research results have now been published.
Polymath2: Must an “explicitly defined” Banach space contain ¢g or Ep'? 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.

Polymath4: A deterministic way to find primes. Proposed July 27, 2009; launched Aug 9, 2009. Research results have now been published.
Polymath5: The Erdés discrepancy problem. Proposed Jan 10, 2010; launched Jan 19, 2010. Activity ceased by the end of 2012, but results from the

Mini-polymath2: Solving Problem 5 the 2010 International Mathematical Olympiad. Proposed Jun 12, 2010; launched and 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, 2011; launched and solved, Jul 19, 2011.
Mini-polymath4: Solving a problem from the 2012 International Mathematical Olympiad. Proposed, Jun 3, 2012; launched, July 12 2012.
Polymath7: Establishing the Hot Spots conjecture for acute-angled triangles. Proposed, May 31st, 2012; launched, Jun 8, 2012.

Polymath8: Improving the bounds for small gaps between primes. Proposed, June 4, 2013; launched, June 4, 2013. Research results have now been

Polymath9: exploring Borel determinacy-based methods for giving complexity bounds. Proposed, Oct 24, 2013; launched, Nov 3, 2013.
Polymath10: improving the bounds for the Erdos-Rado sunflower lemma. Launched, Nov 2, 2015.
Polymath11: proving Frankl's union-closed conjecture. Proposed Jan 21, 2016; launched Jan 29, 2016. Concluded, Jan 17, 2017.

Polymath14: Classifying homogeneous norms on groups. Initiated Dec 16, 2017; solved Dec 21, 2017. Research results have now been published.
Polymath15: Upper bounding the de Bruin-Newman constant. Proposed, Jan 24 2018; launched Jan 27 2013.
Polymath16: Simplifying the lower bound proof for the Hadwiger-Nelson problem. Proposed, Apr 10, 2018; launched, Apr 14, 2018
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