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In

CTION General thoughts

The myth of mathematicians’ splendid isolation

e The highest level of mathematics research is still seen as a solitary activity.

e Yet innovations made possible by technological advancement and set up by
mathematicians, and quite often actively supported by influential members of the
community, have been creating new modes of mathematical production and
harnessing the power of social computing.

e The power of these innovations comes from developing collective intelligence
through sharing information and understanding.

e Newgroups (sci.math, etc.), mailing lists (FOM, DMANET, etc.), online fora
(MathLinks, Ask Dr. Math, etc.), blogs (Tao's What's new, Baez' This Week's
Finds, the n-Category Café, etc.), and the Polymath projects are samples of these
innovations.

e In this talk, we will focus on one of the most effective innovations so far:
MathOverflow (shortly, MO).

[N12] M. Nielsen, Reinventing discovery: The new era of networked science, Princeton NJ: Princeton University Press, 2012.

[GNO9] T. Gowers and M. Nielsen, Massively collaborative mathematics, Nature 461 (2009), 879-881.
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MathOverflow: What is it?

e An interactive Q&A website for (mostly) professional mathematicians, which serves
both as a collaborative blog and an online community.

e It allows users to ask questions and submit (“post”) answers.

e In particular, it awards Karma for good questions and good answers, as the ones and
the others can be rated by users, who are accordingly credited merit points for their
activity on the website.

e A typical response is an informal dialogue, allowing error and speculation, rather
than pretending rigorous mathematical arguments. Yet, the community works hard
to maintain fairly high standards, so professionals stay interested and involved.

e Elected monitors are established within the community, and experienced users are
able to flag comments and posts for moderators’ attention.

e Contributions of enthusiastic users and active and proactive debates taking place on
“MathOverflow Meta", a dual website explicitly designed, e.g., for discussing the
policy of MO or creating a consensus around “sensible questions”.
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MathOverflow ~ How it works

Before logging in

€ @ mathoverownet

*B O3 a0 0 &=

mathoverflow [T K I I I

MathOverlow s a question and answersits  Here's how it werke: ]
for rofessional mathematicians. Its 100%
free,no recistaton required

signup

Explore Our Questions

a5 sigebricgecmety | ot ubertheory

& Properties of the solution of Heat equation

Ffonctons ansiyn | spsnstyis o pas | resanyis | parshoic pde

Beginners level combinatorics: Using Binomial Coefficient in
poker

- g iteentatgomety | ¢
3 E 56 Invariant Laurent polynomials under cyclic group action slarbriciopology

Extremely friendly interface.

A list of hot tags (particularly useful for statistics...).

e A list of most recent questions asked, answered, or edited.

A link to the chat rooms where mathematicians from all around the world do
typically discuss questions posted on the forum.

Chronicles from the Web (S. Tringali) ANF Documentation Mathématique Marseille (FR) — Nov 16-19, 2015



MathOverflow ~ How it works

After logging in

mathoverflow [T IZmN K I I

Top Questions [ @

6 E Kk Finite groups with elements of th
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5 E 44 Difference stencils approximating Laplacian

L p——

E 4 When a Riemannian manifold with boundary is an
space?

g meric-geomety | iemannian-gzomety | aesandro-geomety

e A menu summarizing the credits awarded to the user.

e Links to detailed statistics concerning users’ profile and activity.
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MathOverflow ~ How it works

User's profile
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MathOverflow ~ How it works

User's activity

mathovérflow [T T I T Y

Buaior rwems e SavoTngan

—

Chronicles from Tringali) ANF Documentation Mathématique Marseille (FR



Early history and development

e MO was created by Berkeley graduate students and postdocs Anton Geraschenko,
David Zureick-Brown, and Scott Morrison, and first went online in September 2009.

About two years later (in June 2011), MO joins the Stack Exchange network (first
launched by Atwood and Spolsky in 2009).

e MO didn't start out as a professional mathematics Q&A site. It started out wanting
to be one. In particular, it had to:

¢ Defend against wave after wave of “trolls” (most notably including undergraduate
calculus students posting for homework help...).

o Discourage and defy a certain propensity of the community to become an open
discussion forum for mathematicians (and of individuals to behave as smart asses...).

e As hoped, it expanded very quickly, involving many famous mathematicians around
the world, including a number of Fields medalists.
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MathOverflow From the origins to present days

Illustrious users: Terry Tao

[mathoverflow T KN Ko KT KT

@ Meta User 5 Network Pro
Activity i@ Mieta User 5 Networs Profile

Terry Tao

Professor of Mathematics at UCLA

& years, 1 month
© 94,888 profile views

Last seen 1 hour ago

13 170 e259
% Communities (1 Top Tags (182
@ MathOverfiow 23,36 nt.number-theory 865 51 18
Top Network Posts caanalysis-and... 497 25 fourier-analysis 299 7
prime-numbers. =T pr probability =1 go.combinatorics =l
" ks »

View all tags —
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MathOverflow From the origins to present days

Illustrious users: Tim Gowers

[mathoverflow |z &z
Profile Activity [ Mete User 5 K

gowers 154 42 ~1.1m
Mathematics professor at Cambridge snawers  questions  people reached

% Communities Top Tags (122
o MathGvertiow 18.5 nt.number-theory 155 19 10
Top Network Posts set-theory 150 " lo.logic 149 15

co.combinatorics. " casnalysis-and-odes "™ fafunctional-analysis "
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MathOverflow From the origins to present days

[llustrious users: Curtis T. McMullen

[mathoverflow s
e Activity

Curtis McMullen 5

~2k
pecple reached

& months

K 5
& Communities (4 Top Tags
[0 Mathcr complex-geometry 2 2 40
© Mathematics
gn.general-top... 19 2 ag.algebraic-ge... 16 2
20-questions ' dg differentisl-geo. © riemann-surfsces. d
1

Top Network Posts.

View all tags —
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MathOverflow From the origins to present d

[llustrious users: Bill Thurston (1946-2012)
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| mathoverflow

3 Networ: Profile

Profile Activity
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= Communities

[ MathOverfiow

Top Network Posts

Web (S. Tringali)

Bill Thurston

Bill Thurston (1345-2012)

I'm a professer at Comell. Ive previously been at Princeton,
Berkeley, MSRI, and UC Davis. Mathematics is a process of
staring hard enough with enough perseverenceat atthe fog
of muddle and confusion to eventually break through to
improved clarity. I'm happy when | can admit, at least to
myself, that my thinking is muddled, and | try to avercome
the embarassment that | might reveal ignorance or
confusion. Over the years, this has helped me develop
clarity in some things, but | remain muddled in many

Top Tags (102
dg.differential-geometry

gr.group-theory 238 19

zs

k]

gt.geometrictopol ds.dynamical-syste.
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MathOverflow From the origins to present da

Milestones and coarse statistics (updated to Nov 18, 2015)

€) 3| @ | meamuthovefiow e quesions 153 istary-of-mathoverl B | ¢ |[@sear %8 + o 0 =
Linkea

History of MathOverflow s prrsamaness
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Milestones MathOverflow communty
Soptomber 28,2008 B Vewessn e
October 10, 2008: a the Secrt Blogging Seminar Related
December 2009 became the s use 10 reach 5 Freqery AsiedQuetons
June 2010: eatured i the A1S Notces

B e  corsensuson
October 2010: 10000
aceepiable 011407
uno 2042: 10000 posts B S veston o isory of
June 24, 2013: MathOverow joined SE e coten lacauey s
co Bestof uatrovertow
Septomber 17, 201

o1 Davic Hamkins bacomes th first user to reach 100k reputation.
<o Vinat shll e do i sons

Moderators
L —
o, D v o g
Saptombor 2000 . October 2009: Ao Gerascheno, Dav 2t Sicun, Oanel Erman and st sara.
R p——
October 2009 June 2010 Anton Gerasehenk, Ben Webster, D Zursick Eroun, Dl Erman S e
and @ History of Math and Science.
[
June 2010 - Octaber 2013:Arton Geraschenk, Ben Webster, D Zureik Brown, Frneis G
e Camaio o Prpese ueton: nine
L Byameriivid
6 e e o Tt et

October 2013 about e yeors 196020107

share o
MstOverton”

e Questions: 66k.
Answers: 106k.

Answered questions: 78%.

Users: 49k.
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MathOverflow From the ori to present days

Exceptional users: Hamkins' records (updated to Nov 18, 2015)

COn September 17th, 2014, Joe| David Hamkins became the first user on MathOverflow with more than
100000 points. Congratulations!

15
mathoverflow  EEZEE R2 50 20 ===

Joel David Hamkins wuwe BB motnuser 5 notwork profle
bty b harkin e m  profossor ot tha City Univaesity of Now York, a8 T Cologa of Sta
focation P York City island and the CUNY Grachuate Cenfer, iving in midiown Manhatian. My main
ag0 il

theory. | have worked in group Shecry and its Intamction with set theory in the
‘automorphisem kwar problem, and in computabiity theory, particularly e
infiitary thaory of infinse Sma Turing mactines. R

pied
g Bl koo 4.

profie views  46.508 with tha s thosmti: mdeoaesa, ongageg wih ha o
100,018 o shicscphy ol stheory,
toputaten
130 280 419

(It seems the "deciding” vote was cast on http://mathoverflow net/a/172711/)

share edited Sep 17 “14 at 15:27

e Current Karma: ~ 118k.
e Current answers: 1260.

e Current questions: 58.
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In the words of mathematicians

e MO describes itself as “A place for mathematicians to ask and answer questions.”

e Terence Tao on What's new characterized MO as akin to “the venerable newsgroup
sci.math, but with more modern, ‘Web 2.0’ features.”

e John C. Baez writes that “MO has become a universal clearinghouse for math
questions.”

e According to Gil Kalai, MO “is run by an energetic and impressive group of very
(very very) young people.”

e Jordan Ellenberg comments that MO *“offers a constantly changing array of new
questions” and is “addictive” in a “particularly pure form”.

e Bill Johnson describes MO as “a good resource for mathematics and a fun place as
well” (find it tepid? Think again, as B.J. is one of the most active MO users!).
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MathOverflow = What people say about MO

Illustrious users: William Bill Johnson

| mathoverflow

Profile | sty
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Why getting involved with MO

e Researchers from all over the world and at any level (from PhD students to Fields
medalists) pose questions related to their own research, such as:

¢ Questions about well-known, aimed at getting a feeling of the state-of-the-art on the
subject and understanding, e.g., if there are (i) interesting subquestions they may try
to approach or (ii) strategies that have already been attempted, and if so why they
have failed.

© Open questions that have been passed unnoticed or are known to a restricted circle of
specialists, but not particularly famous out of a specific domain.

© Questions about a technical (and potentially false!) lemma needed in the proof of
something intricate, for which people in one's circle haven't provided any useful advice.

¢ References to existing results that imply or subsume one'’s own result (so to include it
in the bibliography or understand if it is worth of something or not).

e This has eventually led to a number of collaborations and resulted in publications in
top-tier journals where at least significant progress has been made on long-standing
open problems and conjectures.

e Responses often present information from experts in a specific field, and are readily
checked by other users: the effectiveness of MO comes from information sharing.

Chronicles from the Web (S. Tringali) ANF Documentation Mathématique Marseille (FR) — Nov 16-19, 2015 17 / 22



MathOverflow  Assets

Preprints on very famous conjectures: “Strong claims need strong evidence”

[mathoverflow I I I

Philosophy behind Mochizuki's work on the ABC conjecture

3 years ago
9852 times
1yearago

Mochizuki has recently announced a proof ofthe ABC conjecture. Itis far too earlyto judge its
correctness, butit builds on many years of work by him. Can someane briefly explain the
philasophy behind his work and comment on why it might be expected to shed light on questions
like the ABC conjecture?

20

R

3 algebraic-geometry | ntnumberheory | intuition | motivation | exposition T
Effectively

2713at 112

protected by Todd Trimble « Way 214 at 17:03

This question is protected to pravent “thanis!”, “me 1o0!", of spam answers by new users. To snswer it you must
have samed =i lesst 10 repuistion on this site.

26 Disappesring *Hil*

22 @quid: the expositions Ive seen (such as Kurims &yo1o-u. 8 p/~motizuti12010-10-abstract paf) are mostly 205 People Chatting
tessers to mate pecple resd more. iy question is Sbout the sketch underying the proof of the ABC
canjesture, which | den't see svident there. If you have an expsition that you would resemmend, |
suggest that you wiite it as an answer.— James D. Taylor

/1428 moshizuki-proatof sbo— Will Jagy H = oREHE

@auic: youre being stubborn. Is it not legitimate 10 ask questions about mathematics thet i avallable MsthOvarflow
bt dificult o read and undertand? @ievin: thanks - James D Tagler Rejesh D

Hematopy Thasry
Zhe

21 METAtes mathoverfiowns!

3
@iames Tayior | have not mace any seiousstiemp 0 read e papecs. Howeve,|can pintyou o w0 7]
things which | think are relevant, based on hinks from the inroduclions. The first is the very easy prof of

fundtion fisld ABC which s into an analsis of the behavior of macs

Likewise, MO is faster than any traditional channel of discussion in “broadcasting the
news" when it comes to “novel mathematics”, while maintaining a very prudential policy,
particularly with papers claiming to solve fundamental problems.
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MathOverflow  Assets

Very famous conjectures discussed on MO

mathoverflow

Riemann hypothesis via absolute geometry

I I Y

Several leading mathematicians (e.g. Yuri Manin) have written or said publicly that there is a

known outling of a likely natural proof of the Riemann hypothesis using absalute algebraic
8 JEOMelry ouer the field of one element, some like HOCNIZUK and Duroy are thinking of a possible

application of Fy-geometry to an even stronger abc conjecture. It seems that this is one of the
driving forces for studying algebraic geometry over F'y and that the main obstacle to materializing
this proof is thatthe geometry over Iy (cf. MO what is the field witn one element, applications of
algebaric geometry over a field with one element) is still not satisfactorily developed. Evena
longer-term attacker of the Riemann hypothesis from outside the algebraic geometry community
Alzin Connes, has concentrated recently in his collaboration with Katia Consani on the
development of a version of geometry over Fy

Could somebady outling for us the ideas in the folidore sketch of the proef of the Riemann
hypathesis via absolute geometry 2 Is the praof analogous to the Deligne's proof (article) of the
Riemann-Weil conjecture (see wikipedia and MathOverflow question equivalent

rie hypoth the-w ?

Grothendieck was not happy with Deligne’s proof, since he expected that the proof wouldishould
be based on substantial progress on motives and the standard conjectures on algebraic cycles.
15 there any envisioned progress inthe motivic picture based on Fy-geometry, or even
envisioned extensions of the mofivic picture 7

g.algebraic-geometry | nt.number-theory | £1

ul 311 8t 12:07 ssced Jul 311 at 10:00

12 Justtwe comments. First, | Sm nat sure that the Sbocenjecturs is in any way stangar than the Rizmann
Hypothesis. Second, | am skeptical sbout sl slgebraic or sigebro-geometricatiempts for the RH. People
i,

lize that funch

4 years ago
ewed 4992 times
aciive 4 years ago

Blog

0 How To Target Job Listings
Effectively

6 Ancrymity Policy

@ Warning on i
ruptive acivities

Hot Meta Posts
26 Dissppesring *Hil"
206 People Chatting

Homatopy Theory
Saul Glasman

Mathovarflow
Rajesh D

Up to Nov 18, 2015: More than 600 questions related to the Riemann hypothesis and

generalizations thereof (most of them very technical and instructive).
Web (S. Tringali)
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MathOverflow  Assets

Not especially open problems discussed on MO

[mathoverflow I I I [ e aveson |

Not especially famous, long-open problems which anyone can understand

2 years ago
33109 times
7 days g0

Quastion: I'm ssing for = ig lizt of not sspecially famous, 1ong epan problems that anyone.
an understand. Community wiki, 50 one problem per answer, please.

203

Motivation: | plan to use this listin my tesching, to motivate general educstion
undergraduates, and sarly year majer, suggesting to them an idea of what ressarch
mathematicians do.

0 1w gt on

Mieaning of "not ton famous’” Examples of problems that are too famous migh b the
Golibach canjecture, tne 32 | 1problem, ine tuin prims canjecture, o e cvemtie
number of the unit-distance graph on R”. Roughly, f there: exists & whole manograph siready
dedicate to-the problem (or narmow cicle of problems, no need to mention it again here. I'm
Iooking for problerms tha, with high probabiliy, s mathemtician working outside the
particular area hss never snosunteres

B sy

Meaning of: anyone can understand The statement {in some sppropriste, but ressonsbly
tesse formulation) shouldn't involve concepts beyond (American) K-12 mathematics. For
seample, If it weren't already too fameus, | would 28y that the conjecturs that “finite
projective planes have prime power order” does have barely acoepiable articulations.

Meaning of: lng open The problem should ocaur in the literature o have a salid history s
folklore. So | 36 nat mean o call here for the invention of new prablems of to collect

list of unproved lemmas.
There should already exist at least of small community of mathematicians who will care if one.
of thase protlems get solved

| hope | have raduoed subjectivity to & minimum, but | can't eliminate all fuzziness —5o if in
doubt plesse don't hesitate to post!

To get sterled, here's = problem hai | only learmed of recenly and that Ive sctuslly snjoyed
describing to general educstion students

htip //en wikipedia. org/wiki/Union-closed_sets_conjecture.

Esit I'm primarily interested in cenjestures - yesno queslions, rather than classificstion
problems, quests for sigorithms, et

s | tmsenng | opamorenismeant

esites Jun 7

100 open problems have been listed and for some of them there has been substantial
progress by active users on MO, though not major experts in the specific area.
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Publishing and publishers

e According to a 2013 study commissioned by various publishers, MO is very effective:
90% of questions are answered completely or in part, and a nontrivial percentage of
discussions address an error in work that has already appeared in print.

e Accordingly, there are initiatives by various publishers of research mathematics
interested in creating a multiparty collaboration with MO to:

o automatically capture citations entered on the website;

o republish them as linked open data.
e In particular, this would help maintain annotation repositories allowing publishers to

make mathematicians coming to their websites aware of MO discussions potentially
relevant to the papers they are viewing, and so ultimately to their research work.
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LLELS On ne voit bien qu'avec le coeur

Thank you for your attention!
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