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David Richeson

T
imothy Gowers is a highly accomplished 
and celebrated research mathematician 
(see page 12 for more about his research). 
He received the prize of the European 
Mathematical Society (1996) and the Fields 

Medal (1998). He is a fellow of the Royal Society (1999) 
and was knighted by Queen Elizabeth (2012). He holds 
the Rouse Ball Chair at Cambridge University.

He is also an excellent expositor. He has written 
about mathematics, the philosophy of mathematics, 
and the culture of mathematics. He wrote A Very Short 
Introduction to Mathematics and was editor of The 
Princeton Companion to Mathematics. He blogs regu-
larly at gowers.wordpress.com. 

In a 2009 blog post Gowers asked whether mas-
sively collaborative mathematical research was pos-
sible—crowdsourcing mathematics, so to speak. To test 
whether research could be conducted in this 21st-
century way, he posed a problem that mathematicians 
of all levels could contribute to. Work was carried out 
in the comments section of his blog and on a wiki. The 
theorem was proven in seven weeks. Thus the “polymath 
project” was born.

On March 26, Gowers received the Joseph Priestley 
Award from my institution, Dickinson College. 
Afterward we chatted about his life and work. This 
interview has been edited for length and clarity.

David Richeson: You were on the UK’s Math Olympiad 
team as a high school student. Do math competitions 
prepare good mathematicians? Is being successful at 
competitions a good indicator that someone will be a good 
mathematician?

A Conversation with 
Timothy Gowers

Timothy Gowers: It is not necessary or sufficient. But  
it is still a good indicator. It correlates surprisingly 
strongly. When I say surprising, it is because the 
requirements to be successful at competition problems 
appear to be very different from the requirements for 
being successful at research. 

The nature of the problems is a bit different, but 
also there is more of a premium on speed if you’re 
doing a competition than if you are doing research. If 
you’re doing research, it doesn’t matter if you’re slow. 
In fact, it can almost be an advantage. 

Also, you get a slightly false impression of what 
maths is like from a carefully set problem that has 
one little trick that you have to dig down and find 
and then the problem gets unlocked. A research prob-
lem occasionally has that flavor, but much more often 
it is not like that. 

But [competition] gives you at least one very impor-
tant experience, which is the experience of looking at 
a problem and thinking “I have no idea how to solve 
that,” and then thinking quite a lot about it, chew-
ing over it, and finally managing to solve it. That’s 
an experience that some people never have. But when 
you’ve had it once or twice, it is very powerful. You 
lose your fear of that feeling, which everybody gets.

In fact, if I could make one recommendation for 
teaching—which I apply to my teaching all the 
time—I have almost a pathological dread of telling 
anybody the answer to anything. If somebody can’t 
do a problem, I try very hard to think of the minimal 
nonzero hint that tells them something. Because it is 
terribly important to have the experience of finding 
things difficult but then managing to get past that  
stage. If the habit of thinking for yourself and solving 
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problems even though they are 
difficult could be instilled at a  
very early stage, it would make 
a huge difference.  

DR: I’ve been reading some of 
your research articles. To a non-
expert like me, it seems as if there’s a remarkable amount of 
breadth. Is there a common theme among all your research 
endeavors?

TG: I don’t feel that my interests are all that broad, 
actually. It is true that I’ve worked in areas like analysis 
and combinatorics, which are normally considered quite 
far apart. But the Banach space problems I was working 
on were basically combinatorial, and the fact that they 
were in the continuous realm rather than the discrete 
realm was not very important. 

I would describe my interest as being something like 
asymptotic combinatorics. I like combinatorial problems 
that involve inequalities and estimates and bounds and 
things like that. When you look at combinatorial struc-
tures and let n get large, a combinatorial structure sort 
of approximates a continuous structure. In fact, there 
are very precise statements along those lines. But in an 
imprecise sense, the feel of the subject is very much like 
the feel of analysis. 

The areas that I study, which to the outsider may 
look quite spread out, are not, really. I’ve got my little 
bag of tricks just as everyone else has their bag of tricks.

DR: One thing I found fascinating about your work in 
Banach spaces were the crazy counterexamples that you 
came up with. What is the role of examples and counter-
examples in building mathematical theory? 

TG: I suppose I have a personal interest in leaping to 
their defense. The rough story is that I became obsessed 
with a problem called the distortion problem of Banach 
spaces. The distortion problem had been an open prob-
lem for a long time. It was a big question in the subject. 
I put a lot of effort into trying to prove it. 

I developed various ideas, and then I turned my atten-
tion to another problem called the unconditional basic 
sequence problem. I was trying to prove it, but then I 
realized that my attempts to prove it would not work  
if there were some sets that were a bit like counter- 
examples to the distortion problem. 

Around that time, Thomas Schlumprecht defined a 
space that wasn’t a counterexample to the distortion 

problem, but which gave me the 
ingredients I needed to get me on 
the path to a counterexample to 
the unconditional basic sequence 
problem. 

The main point I want to make 
is that I wanted to prove a theo-

rem and then, realizing that the proof wouldn’t work if 
such-and-such happened, got from that realization to a 
counterexample. Once it arose, it led to counterexam-
ples to a number of other things, and a general method 
for producing counterexamples, which I exploited for a 
while. 

I was worried at the time of getting typecast as a 
counterexample specialist [laughs]. Actually it was quite 
a relief when a little bit later I came up with an actual 
proof of a conjecture instead of a crazy counterexample.  

DR: Do you have any advice for undergraduates who are 
beginning their research career or are heading to graduate 
school to start a research career?

TG: It is very tough to decide what to work on. You 
have to find an adviser you trust who can set you suit-
able problems to start with. 

But you should also not be afraid of just trying 
things. If you go to a research seminar and someone 
mentions an open problem and you find it interesting, 
don’t just think, “Oh, well this person couldn’t solve it, 
so I certainly couldn’t do it.” It is often not like that. 
Give it a go. 

You haven’t got much to lose if you spend three or 
four days really trying hard to solve the problem. If you 
get absolutely nowhere, then you should probably stop 
and go back to what you were doing before. And if you 
get somewhere and make a little bit of an advance, then 
maybe you should stick with it a bit longer. 

If you work on a hard problem, all sorts of benefits 
can flow from that, even if you don’t solve it. One pos-
sible benefit applied to me when I worked on the distor-
tion problem, which was eventually solved by other 
people, by the way. If I hadn’t thought very, very hard 
about the distortion problem, in an ultimately fruitless 
attempt, I wouldn’t have solved the unconditional basic 
sequence problem—I wouldn’t have had the ideas I built 
up from thinking about the distortion problem, which 
were crucial for the solution. 

Another thing working on a hard problem can give 
you, which is very important, is a readiness if some-

If you’re doing  
research, it doesn’t 
matter if you’re slow. 
In fact, it can almost 
be an advantage. 



12  September 2015 : : Math Horizons : : www.maa.org/mathhorizons

body at some point says some idea 
that is relevant to the problem. 
If you hadn’t thought hard about 
the problem, you wouldn’t notice 
that this idea could help you—
that it happens to be the missing 
ingredient. 

Solving a problem is a proba-
bilistic process. One good way of 
increasing your chances in research 
is to think quite hard about a lot 
of problems. If you spend a week of 
serious eff ort on 10 diff erent problems, then the chance 
that at some point some little piece of luck will happen 
that will enable you to solve one of them is surprisingly 
high. 

So, when you’re just starting out, you want to culti-
vate a general interest in mathematics and a readiness 
to think about things. If you just say, “My adviser has 
suggested this problem. I’ve got to solve this problem 
and there’s nothing else,” then you’re putting all of your 
eggs in one basket and your probability of success, while 
I hope that it is not zero, is smaller than it could be.

DR: You received the Fields Medal 
in 1998. Did that change the way you 
approach your work, what problems 
you choose, and so on? For instance, 
did it put more pressure on you, or 
was it a liberating experience that 
allowed you to take risks? 

TG: It was a bit of both, actually. 
Part of me thought, I really, really 
do not want to have the reputation 
as somebody who got the Fields 
Medal and never really did any-

thing else [laughs]. So that was a source of pressure. It 
was a huge relief when I proved my fi rst reasonably good 
result after [laughs]. 

That said, more recently I’ve been working quite seri-
ously on automatic theorem proving. [Editor’s note: he’s 
creating algorithms that enable computers to prove the-
orems and produce human-readable proofs.] If I hadn’t 
already become very established as a mathematician, I 
might have worried that people would think, “Oh, gosh, 
he’s given up, and is not doing proper maths anymore.” 

I am somewhat liberated to work on something I’ve 

Solving a problem 
is a probabilistic 
process. One good 
way of increasing 
your chances in 
research is to think 
quite hard about a 
lot of problems.

A Sampling of Timothy Gowers’s
Mathematical Work

Banach Spaces
A basis for a vector space V is a set of vectors

 such that every vector in V can be writ-
ten uniquely as a linear combination of the basis vectors. 
That is, for any vector w in V there are unique scalars 

 such that  
The number of elements in the basis is the dimension of 
V. 

A Banach space is a vector space that satisfi es other 
criteria. By the 1990s fi nite dimensional Banach spaces 
were well understood, but infi nite dimensional spaces 
were more mysterious. For infi nite dimensional spaces 
we must allow linear combinations of infi nitely many 
basis vectors to obtain all vectors. But we know from 
calculus that if we allow infi nite sums, we are inviting 
trouble—rearranging a conditionally convergent series 
can yield a diff erent sum.

But some Banach spaces have nice infi nite bases. A 
Banach space has an unconditional basis 

if every vector w can be written uniquely as a linear 
combination of the basis vectors,  and 
the order of the summation does not matter.

The famous unconditional basic sequence problem 
asked if every infi nite dimensional Banach space has 
an infi nite dimensional subspace with an unconditional 
basis. In 1992 Timothy Gowers and Bernard Maurey 
independently discovered examples showing that the 
answer is no. 

In the next few years, Gowers went on to prove more 
foundational results about infi nite dimensional Banach 
spaces. In 1994 he proved a dichotomy theorem that 
split infi nite dimensional Banach spaces into two classes. 
Using this theorem he proved that certain Banach 
spaces, the so-called homogeneous spaces, must be iso-
morphic to the space of sequences  This answered a 
question posed by Banach in the early 1930s.

Arithmetic Combinatorics
In 1927 Van der Waerden proved the following 

beautiful theorem. If we have r colors and are given 
any k, then there exists an N such that any coloring of 
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worked, basically. 
Then I discovered that the idea of open science was 

not a new one, and I fi gured that if I didn’t do some-
thing fairly soon, then someone else would beat me to it 
[laughs]. Exactly the sort of “wishing to establish prior-
ity” impulse led me to go from thinking “wouldn’t that 
be a fun thing to try?” to actually doing it [laughs]. 

That still left the question of what problem to choose. 
I could have said, “Let’s try to solve the Riemann hy-
pothesis,” but then nobody would have wanted to give 
away a good idea. And people would have said, “Well, it 
is such a hard problem, there’s zero chance of success,” 

always been interested in. I’ve reached a stage where I 
can aff ord to say, “I’m not going to work on convention-
al maths problems for six months, and I’m just going to 
work on this.” There have been some periods like that in 
the last few years.

DR: How did you get the idea for the polymath project? 
And how did you choose the fi rst problem?

TG: I can’t remember exactly how I got the idea. But 
I remember that I had the idea by early January 2009, 
because I remember telling people that I thought it 
might be an amusing thing to try. 

I had this realization that what would initially seem 
to be an obstacle—which is that people wouldn’t want 
to give away their ideas—that this impulse could be 
turned on its head if it was all happening suffi ciently 
publicly in small units of discourse. Because then if 
you keep your ideas to yourself, you run the risk that 
someone will have those ideas and you’ll lose them. If 
you think of the unit of discourse as not being the full 
article with the proof, but just as the comment on the 
blog post, then people’s instinct to establish prior-
ity would work the other way and they’d want to give 
away their ideas as soon as they had them. I think that 
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1,2,…,N, contains an arithmetic progression of length k 
all of whose terms are the same color. 

For example, if we have  colors and we need 
to be guaranteed an arithmetic progression of length 

 then we must take at least the fi rst  natu-
ral numbers. For example, 1 2 3 4 5 6 7 8 9 is a color-
ing with two colors and it has a 3-term red arithmetic 
progression: 2, 5, 8. 

In 1936 Erdős and Turán made a more general color-
free conjecture: Given k and  there is an N 
such that every subset of  of density  (that 
is, the subset has at least  elements) has an arith-
metic progression of length k.

In 1973 Szemerédi proved the conjecture, and the 
result is now known as Szemerédi’s theorem. In 2001 
Gowers gave an important new proof of Szemerédi’s 
theorem and provided a much smaller upper bound for 
N than had existed previously. 

The fi rst polymath project took these ideas one step 
further. The Hales-Jewett theorem is like a high-dimen-
sional version of Van der Waerden’s theorem in which we 
are not coloring integers, but cells of a high-dimensional 

tic-tac-toe board. And instead of looking for arithmetic 
progressions, we are looking for lines of the same color 
(like winning confi gurations of the tic-tac-toe game). 

Just as Szemerédi’s theorem is a density version of Van 
der Waerden’s theorem, there is a density version of the 
Hales-Jewett theorem. The fi rst polymath project found 
a new proof of this density theorem. And from this proof, 
they produced a new proof of Szemerédi’s theorem.

Further Reading
For more on the fi rst decade of Gowers’s math-

ematical work, see Joram Lindenstrauss’s entry in “The 
Mathematical Work of the 1998 Fields Medalists,” 
Notices of the AMS (January 1999) 17–26.

For more about the polymath project, visit 
polymathprojects.org and read “Massively Collaborative 
Mathematics,” by Timothy Gowers and Michael Nielsen, 
Nature 15 (October 2009) 879–881.

Read Gowers’s article (with M. Ganesalingam) “A 
fully automatic problem solver with human-style out-
put” (arxiv.org/abs/1309.4501) for information on his 
work in automatic theorem proving. 
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which would have been an accurate 
assessment. 

So it seemed better to choose a 
compromise. I didn’t want a bor-
ingly easy problem—I wanted it to 
be a genuine problem that we’d be 
very pleased if we solved, but not 
an absolutely notoriously hard problem. I also thought 
that it would be good if it was something where a start 
had been made on it. 

I happened to have a problem that someone else and 
I had discussed, and we’d had some thoughts about it 
that seemed quite promising. We had a general idea of 
how to get started, but had abandoned it quite some 
time earlier because we’d run out of steam. 

So I reconstructed the ideas and wrote an initial blog 
post. The advantage of doing that was that the first ques-
tion was already split up into smaller subquestions that 
people could have a quick opinion about. It turned out 
to be enough to get things started. It went from there, 
although not in exactly the direction I was expecting. 

DR: Where do things stand now? Have there been many 
successful polymath projects?

TG: Not too many, but there have been a few, most 
notably, recently, the improvements to the prime gaps 
theorem. [Editor’s note: The twin prime conjecture 
says that there are infinitely many primes two numbers 
apart—3 and 5, 5 and 7, 11 and 13, and so on. In 2013 
Yitang Zhang surprised the mathematical community 
by proving that there are infinitely many prime pairs at 
most 70 million numbers apart. (See Jordan Ellenberg’s 
“The Beauty of Bounded Gaps,” Math Horizons, 
September 2013.) The polymath project got the gap 
down to 246.] 

We’re still feeling our way around and trying to see 
what it is good for and what it is not good for. Initially 
people started discussing whether this was going to 
be the future of the way we do research. They started 
worrying about what would happen if everything was 
done publicly online, but this was going a bit too far too 
quickly. 

The first project had the advantage that it was the 
first one. The prime gaps one had several things that 
made it work, such as that it was a very sexy problem 
[laughs]. Also, it was clear that progress was possible 
right from the start.

DR: The bound was clearly bigger than it had to be.
TG: Zhang had very understandably not made sig-

nificant efforts to optimize the 
bound, and so people were 
breaking the record once a 
day, practically. Terry Tao 
said something like, “It rescued 
the literature from having 50 
papers that each gave a new 
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slight improvement to the record” [laughs]. It was just a 
very good way of people pooling their resources. 

There’s been one other polymath project that I see as 
a success, but of an unconventional kind. That was the 
one to solve the Erdős discrepancy problem. It didn’t 
solve the problem, but it led pretty quickly to a signifi-
cant improvement in understanding the problem. 

That’s a possible role of the polymath project in 
the future. It can hugely speed up that initial stage 
when you’re thinking about a problem and you have a 
lot of ideas, and afterward you view the problem in a 
much more sophisticated and deeper way. Sometimes 
you’re lucky and can push on and solve the problem. 
But sometimes you hit what feels like a genuine barrier 
rather than the initial barrier, which was largely due to 
unfamiliarity with the problem. 

DR: What are your interests outside of math? I know you 
come from a family of musicians and you play jazz piano. 

TG: Music is definitely the thing outside mathemat-
ics—leaving aside family and things like that—that is 
most important to me. It is not my profession, but I 
couldn’t imagine a life without it. It’s not a little hobby. 
It’s not like going to the movies, which I hugely enjoy 
and would be sorry not to do, but which is not part of 
my identity the way music is.

DR: Do you play only for yourself or do you play out? 
TG: Occasionally I play in small jazz groups in public. 

My musical activities have somewhat dwindled. I played 
a lot when I was at school and university. Then the 
demands of family life and just the fact of not being a 
student made it all that much harder to do. 

My father was a composer. I’ve done some composing, 
and it’s something that still interests me. If I were told 
that it was my destiny never to write a serious piece of 
music, that’s something I’d be quite disappointed by. It 
might have to wait until I retire. I feel that I have got 
unfinished business with composition. 

David Richeson is a professor of mathematics at 
Dickinson College and is editor of Math Horizons. 
Email: richesod@dickinson.edu
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