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Mathematics is an 

ancient subject…

Ishango bone (10,000 BCE 

or earlier)

Euclid’s Elements (300 BCE)



Blackboards (circa 1800)

Academic publishing (17th century)

…and the way we do

maths has not changed 

much over the years...
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…until recently.
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internet

email

preprint servers

online databasesworld wide web

wikis

blogs

newsgroups

search engines

collaborative editing

New technologies are 

changing the way we do 

maths research.

Many of these technologies 

are internet-based.

mailing lists

feed aggregators

waves?



“Google in the 1960s”, by Kevin Fox

Many had no practical 

equivalent in the past.



The internet has greatly increased a 

mathematician’s ability to

1. learn existing mathematics;

2. communicate new developments; 

and

3. collaborate to produce new 

mathematics.
(and also to illustrate presentations.)



The internet is also transforming 

other aspects of mathematics, such as

• teaching;

• publishing; 

• computing;

• job applications;

but we won’t have time to discuss 

these here.



Learning existing mathematics

Mathematician A wants to 

understand a paper in field B, but 

it is full of B’s technical jargon, 

and no expert on B is available.

It used to be quite difficult to get 

the basic information needed to 

read the paper.



It’s significantly easier to 

do so now…
(though there is still room for improvement)

Online lecture notes

Maths blogs

Mailing listsMaths wikis

sci.math

sci.math.research

Videotaped lectures

Forums and bulletin boards



...even if the information is 

in an obscure location or a 

foreign language.

Personal web pages



It is not just papers, books, and 

definitions one can find 

online… there is also a lot of 

“folklore” and other informal 

discussion.

“The school of Athens”, Raphael



Thanks to the internet, the type of 

insights once reserved for 

seminars or conference hallways 

can now be preserved, 

accumulated… and searched.

“The school of Athens”, Raphael



My own blog (terrytao.wordpress.com)



Blogging is a flexible medium, which can support anything from 

mathematical lecture notes…



… to expository articles …



… to puzzles and recreational mathematics.



Blogs are interactive; in many cases, the comments are at least as 

valuable as the main article.



There are dozens of other research maths blogs out there.



Maths wikis (such as the DispersiveWiki, below) can provide 

detailed information on a specialised subject.



On the largest and most well known wiki – Wikipedia – the quality 

of the maths articles is steadily increasing.



The Tricki (launched this year) aims to store the tricks that mathematicians 

need in their daily work, but don’t teach explicitly in textbooks.



There are also a handful of high-quality mathematical video presentations online.



Communicating new developments

An amazing mathematical 

breakthrough has just been 

made.  How can you find 

out more about it?

Ramanujan’s notebook



Prior to the internet, one had to

1. Talk to the right person;

2. Be in the right place;

3. Get hold of a physical preprint; or

4. Wait for the result to be published.

University of Newcastle, cultural collection



Nowadays, one could 

subscribe to the arXiv…



… or follow newsgroups ...



… or read blogs.



Collaboration and the internet

Maths collaborations used to be 

inconveniently slow.  And rare.

(via Giuseppe Melfi)



This is changing.

The internet is one of the 

reasons for this.

Source: Helmut Abt, The future of single-authored papers, Scientometrics 73 (2007), 353-358



Email (and LaTeX) have obviously 

made long-distance collaboration 

substantially easier and faster…

\begin{theorem}\label{mainthm} The 

prime numbers contain infinitely many 

arithmetic progressions of length $k$ 

for all $k$.  

\end{theorem}

\begin{theorem}\label{mainthm} The 

prime numbers contain infinitely many 

arithmetic progressions of length $k$ 

for all $k$.  

\end{theorem}



… as have several other, 

less well known,  

technologies.

Private group blogs

Private wikis



But the internet is not 

only useful for organising

existing collaborations…

“I searched our blog archives and 

found that we had actually considered

the induction strategy two years ago!  

But now that we have the counting 

lemma, I think we can make our old 

arguments work at last…”

“I finally got my hands on the 

Gromov paper and read it 

carefully.  I put some notes 

about the argument on the wiki, 

as well as a scanned PDF…”

“Oops!  You’re right, the ergodic

theory approach doesn’t work after 

all.  I’ve reverted the online draft

back to the June 6 version, but of 

course we can undo this if we find a 

way to fix the problem…”

“I’ve updated the open problems 

page using the log from our chat.  I 

think we can now make headway on 

Problem 4…”



… it is helping to create 

new ones.
(Physical interaction is still immensely valuable, though.)

“I stumbled upon your fascinating 

blog post while searching for help on 

a related problem in algebraic 

topology, which is the following: …”

“Hi, I saw your interesting 

preprint on the arXiv yesterday.  I 

had a thought about Remark 

2.3…”

“You may want to check out Gowers’  

latest post on his blog.  He has a way 

of looking at the regularity lemma 

which could help with the question in 

your comment…”

“…  Unfortunately, I don’t know 

enough about high-dimensional 

geometry to tell if this approach is 

feasible using current technology.  

Perhaps the readers here have some 

intuition on the problem?”



For instance, this year the first 

massively collaborative mathematical 

projects (or “polymath” projects) 

were launched.



The first project immediately attracted 

hundreds of comments.



Several blog posts and a wiki dedicated 

to the problem were quickly set up.



Dozens of volunteers spontaneously 

collaborated on the project.



After 37 days and about 800 

mathematical comments, the 

problem was solved.



Writing up the results is taking a little 

longer, though.



Further polymath projects are 

currently underway.



The future

There are many promising technologies 

out there to help do research better.
(Including many we haven’t mentioned here: computer algebra systems, proof assistants, next-generation search 

engines, cloud computing, distributed computing, challenge prizes, electronic journals, telepresence, ...)

“Future City” by Jonathan Stephens



In some ways, there are too many such 

technologies.  And they don’t always 

work well with each other.

“We are stuck with technology 

when what we really want is just 

stuff that works.” – Douglas 

Adams



But these issues should fade with time 

as later generations of tools become 

easier to use, more integrated, and more 

mainstream.



Eventually, some version of these tools 

will be as universally adopted among 

mathematicians as email and LaTeX are 

today.



Technology adoption rates, Nicholas Felton



Further reading
(on the internet, naturally)

• http://wiki.henryfarrell.net/wiki/index.php/Mathe

matics/Statistics - academic blogs in maths and stats

• http://golem.ph.utexas.edu/category/2009/08/what_

do_mathematicians_need_to.html - a discussion on what 

mathematicians need to know about blogging 

• http://michaelnielsen.org/blog/doing-science-

online/ - an essay on how new technologies are changing 

science

• http://terrytao.wordpress.com/2009/08/27/mathemat

ical-research-and-the-internet/ - discussion and PDF 

of these slides

Thanks to my blog readers for suggestions and corrections for this talk.


