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“I’ve got very sore feet this morn-
ing from walking the tight-
wire.” Somehow, that doesn’t 

fit my stereotype of a mathematician 
– but then I am talking to Professor 
Marcus du Sautoy. As he says, “I’m 
keen to break down the stereotype 
of a mathematician: a social recluse 
hiding behind a beard. I haven’t got 
a beard, or glasses, and I’m keen to 
get out there and show people that 
mathematicians aren’t weird.”

And he certainly does get out there 
– I feel honoured that Marcus found 
time for Science in School. While we’re 
on the phone, he’s being driven from 
the BBC World Service offices in 
London, where he’s been discussing 
CERN’s Large Hadron Collider, to a 
planning meeting for the Wiltshire 

Music Festival. And yesterday he was 
at a circus school, filming a pro-
gramme about artificial intelligence 
and how the human brain learns new 
skills. Hence the sore feet.

Marcus clearly relishes being the 
professor for the public understand-
ing of science at Oxford University, 
UK. “It’s a hugely varied job – mak-
ing television programmes, doing 
radio interviews, giving lectures – and 
that’s what I find so exciting about it. 
Another thing I enjoy is working with 
a team, because mathematics can be 
quite a lonely pursuit: you spend a lot 
of it on your own at your desk in your 
own little mathematical world.”

Isn’t a mathematician an odd choice 
for the job, though? After all, maths 
isn’t always even considered a sci-
ence.

“There are definitely differences be-
tween maths and the other sciences,” 

agrees Marcus. “In mathematics, you 
can prove things with 100 % certainty. 
The ancient Greeks proved that there 
are infinitely many prime numbers, 
and that’s as true today as it was 2000 
years ago. Personally, I’ve discovered 
new symmetrical objects that I know 
won’t be overturned by future discov-
eries. So mathematics can give you a 
little bit of immortality.

“In the other sciences, in contrast, a 
new theory emerges which knocks the 
old theory off the pedestal. Newton’s 
physics had to give way to relativity, 
and perhaps relativity will give way 
to a new theory. So the other sciences 
are a much more evolutionary process 
– only the fittest theories survive.

“However, the other sciences often 
rely on mathematics to articulate 
their discoveries and predictions. As 
we speak, everyone’s getting excited 
about the announcement of poten-

Finding maths where you 
least expect it: interview 
with Marcus du Sautoy

What makes viruses so 
virulent? Why do we 
enjoy music? Why is the 
Alhambra so beautiful? 
The answer? Mathematics!

By Eleanor Hayes



Science in School  I Issue 23 : Summer 2012 I 7

G
eneral science

Feature article

www.scienceinschool.org

tial evidence for the Higgs boson at 
CERN, but the Higgs boson couldn’t 
have been predicted without math-
ematics. Maths is the language of 
science, so in some ways having a 
mathematician as the professor for 
the public understanding for science 
is the best of all possible worlds.” 
He then adds, “but I would say that, 
wouldn’t I?”

His predecessor in the post, Richard 
Dawkins, edited The Oxford Book 
of Modern Science Writing, select-
ing pieces by scientists Stephen Jay 
Gould, JBS Haldane, Rachel Carson, 
Stephen Hawking and Primo Levi. If 
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Marcus du Sautoy’s enthu-
siasm for mathematics is 
infectious as he describes 
the multifaceted dimen-
sions of his subject. Teach-
ers and students alike will 
be inspired to look beyond 
the equations, entering a 
world of patterns that help 
to make sense of the living 
and man-made world. Du 
Sautoy is keen to improve 
pedagogical practices in 
mathematics, by encour-
aging teachers to contex-
tualise their lessons and to 
teach through games.

The interview reveals a 
mathematician who is 
clearly managing to break 
free from the stereotype 
that confines him to the 
solitary world of the Nobel 
laureate John Nash, as de-
picted in the brilliant 2001 
film A Beautiful Mind. Du 
Sautoy constantly switches 
references from learner 
to teacher, showing that 
the learning of mathemat-
ics in schools should be 
an exciting discovery in 
which teacher and student 
are partners in their quest 
for answers to scientific 
questions. Marcus du Sau-
toy would certainly be a 
welcome speaker at any 
school, acting as a bridge 
between everyday life and 
the too-often unreachable 
mountain called math-
ematics.
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Marcus du Sautoy 

How the tiger got its stripes: 

the patterns of some  

animals can be explained 

by equations 

Detail of the bombe, a device used by 

British cryptologists to decipher encrypted 

signals during the Second World War. It was 

designed by mathematician Alan Turing
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Marcus were to make a similar collec-
tion, whom would he include?

“Obviously, I would probably 
include more mathematicians than 
Richard did. Bernhard Riemann, for 
example, who really changed the way 
we look at geometry. It’s thanks to 
him that we can talk about relativ-
ity – without Riemann’s world, we 
wouldn’t have Einstein. I would love 
to take several scientific topics and 
show that at their hearts are great 
pieces of mathematics. For example, 
Alan Turing, who is famous for crack-
ing German codes at Bletchley Park, 
UK, during the Second World War, 
also made extraordinary contributions 
to the theory of artificial intelligence, 
to computing, and even to biology. 
The equations that he was studying 
towards the end of his life explain 
why animals have certain patterns; it’s 
mathematics that controls why a leop-
ard has spots and a tiger has stripes.”

Marcus believes that maths even 
affects how we perceive the world. 
“Most people think that maths is 
about long division to lots of decimal 
places. Really, though, a mathemati-
cian is someone who looks at struc-
ture and pattern – and in a sense that’s 
how everyone reads the world: we’re 
all mathematicians at heart. Part of 
my mission is to reveal to people that 
if, for example, they love listening to 
music, they are probably listening to 
it in a very mathematical way, spot-
ting patterns and structures, bits that 
are similar but changed – perhaps in a 
symmetrical way, having been turned 
upside down.”

In his book about symmetry, Finding 
Moonshine, Marcus includes a chap-
ter about the Alhambra in Spainw1. 

“The palace is full of symmetry, for 
example in the tiles on the walls; most 
people appreciate the Alhambra but 
haven’t got the language to articu-
late what makes it so special. Lots 
of people have told me, ‘I’ve always 

loved the Alhambra, but after I read 
your chapter I saw it in a completely 
different way’.”

The hero of Finding Moonshine is the 
19th century mathematician Évariste 
Galoisw2. “He died in a duel at the age 
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Can you spot the 

different types of 

symmetry in these 

tiles at the Alham-

bra palace? 

Patio de los Arrayanes: one 

of the highly decorated 

courtyards at the Alhambra 

in Granada, Spain 

A decorative carved wall at the Alhambra. The sym-

metry of the design is very special. First, each piece 

can be lifted and moved up, down, left or right so 

that it eventually fits perfectly on a copy of itself. 

Second, a copy of the whole design can be lifted and 

moved horizontally or vertically to lie over a copy of 

itself. Third, if a copy of the design is rotated by 90° 

about the centre of one of the eight-pointed stars, the 

design fits perfectly over the original 
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of 20, perhaps over a lover,” says Mar-
cus, “but he’d already discovered so 
many extraordinary things, including 
a way of looking at symmetry very al-
gebraically and linguistically. I’d love 
to go back in time and warn him not 
to fight that morning, and then spend 
that time with him discussing how he 
came to create the language we use to 
understand symmetry – a language 
that I use every day as a practicing 
scientist.”

Unsurprisingly, perhaps, symmetry 
is the focus of Marcus du Sautoy’s 
research. “Basically, I’m trying to 
understand what symmetrical objects 
exist in mathematics and in nature 
– not just in three dimensions but in 

get beamed around the world. Often, 
there’s a lot of corruption on the line, 
which changes some 0s to 1s and 
some 1s to 0s. Using symmetry, we 
encode your voice before it is sent. 
Any corruption destroys that sym-
metry, but by using symmetry at the 
other end, you can often recover what 
the original message was.”

This is all very different from the 
maths I learned at school. Marcus ex-
plains: “It’s because the maths taught 
at school is like the grammar and vo-
cabulary of the language, rather than 
the stories or the great literature. Chil-
dren leave school not realising that 
there are fantastic stories about prime 
numbersw3, about topology, geometry, 
and symmetry – they just know about 
sines and cosines and percentages. 
In English lessons, my son is reading 
Othello and Animal Farm. He doesn’t 
understand the full complexity of 

these great works, but in language les-
sons we’re not frightened of exposing 
our students to difficult things – in 
mathematics, I sometimes think we’re 
a bit timid.”

Marcus continues: “I don’t blame 
teachers for the state of our science 
and maths education, because they are 
very constrained by the curriculum. 
But I think any opportunity to give 
the story behind the maths, to put 
things in context, can really help to 
motivate a student. For example, the 
volume of a pyramid: you can teach 
the formula as a third of the height 
times the area of the base – and that’s 
quite boring. Or you can put it in con-
text, explaining that it was discovered 
in ancient Egypt and showing them 
a copy of the Rhind Papyrus, which 
includes the formula. Why were the 
Egyptians interested? They wanted to 
know what volume of the stones they 
needed for their pyramids. Behind the 
formula is a beautiful storyw4.”

There’s also a touching story behind 
how Marcus became interested in 
maths. “When I was 13, I went to the 
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Mathematician Évariste Galois, 

killed in a duel at the age of 20

higher dimensions as well. Symmetry 
is incredibly important across all of 
the sciences. Crystal structures, for 
example, are all to do with symmetry; 
the reason that diamond is so strong 
is because of its underlying symme-
try – the way that the carbon atoms 
are bound together. Symmetry is very 
important in biology too – viruses are 
very often symmetrical in shape and 
that’s key to why they’re virulent and 
so strong. In physics, understanding 
the fundamental particles depends on 
symmetry.”

Symmetry is important in modern 
technology, too. “For example, your 
mobile phone changes your voice 
into a series of 0s and 1s which then 

The symmetrical arrangement 

of carbon atoms in diamond is 

what makes it so strong

Image courtesy of BlackJack3D / iStockphoto

Symmetry can help sort out 

signal from noise during 

mobile phone transmission
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What have cicadas got to do with prime numbers? 

Some species of these insects have life cycles last-

ing 13 or 17 years, with the adults almost absent 

in the intervening years. The long life cycles, 

synchronous emergence and the fact that 13 and 

17 are prime numbers all help the adult cicadas 

to escape parasites and predators. If the cicada 

has a life cycle of 17 years and its parasite has a 

life cycle of five years, how frequently will the 

two coincide? 
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Web references
w1 – On the Page 69 blog, Marcus du 

Sautoy discusses page 69 of his book 
Finding Moonshine – about rotational 
symmetry in the Alhambra palace. 
See http://page69test.blogspot.de 
or use the direct link: http://tinyurl.
com/ctejj2r

w2 – In his TED lecture, Marcus du 
Sautoy tells the story of Évariste 
Galois and demonstrates why sym-
metry is so important – such as in 
sexual attraction, in disease and in 
beauty. See: www.youtube.com/
watch?v=415VX3QX4cU

w3 – Why did footballer David 
Beckham choose the number 23 
shirt? How is 17 the key to the 
evolutionary survival of a strange 
species of cicada? In this video, 
Marcus du Sautoy discusses the 
mystery of prime numbers, the 
history behind the Riemann 
hypothesis and the ongoing quest 
to solve it. See: www.youtube.com/
watch?v=PgqEaUT8Qo0

w4 – To help you fill in the story 
behind the maths, NRICH offers 
stimulating and relevant resources 

some of the production team got quite 
tearful too.”

Inspiring school students is impor-
tant to Marcus, but he receives many 
more invitations than he has time 
to accept. His public communica-
tion work also limits the amount of 
university teaching he can do – disap-
pointing for those students who chose 
Oxford for his sake. In an attempt to 
do justice to both groups, he trained a 
team of enthusiastic students to give 
some of his public presentationsw6. 
“It’s a win-win situation,” he enthus-
es. “I get the material into schools, 
and the students get to do some out-
reach, go to science festivals – some of 
them have even worked with me on 
television projects.”

In his continuing quest to bring 
maths to life for young people, Mar-
cus and a friend also dreamed up an 
ambitious project: to take the entire 
maths curriculum and turn it into 
online gamesw7. “It was an interest-
ing challenge,” he laughs. “How do 
you turn quadratic equations into 
a game? We’re really pleased with 
the result, though. Kids love playing 
these games, which the teachers say 
actually deliver the curriculum. They 
can set particular games as homework 
and know that the children can’t score 
the necessary points without having 
understood the maths.”

Research, university teaching, 
public lectures, broadcasting, popu-
lar science writing…. With such a 
multitude of activities, it can’t be an 
easy question, but when he looks back 
in 30 years, what would Marcus du 
Sautoy like to feel he has achieved? 
“When someone tells me that one of 
my lectures inspired them to study 
maths, it’s a great feeling. But it’s my 
mathematical work that I’m most 
proud of – forging into the unknown 
and discovering something new and 
useful. And there are still a few more 
conjectures I’d like to prove, to look 
back on and think ‘wow, I contributed 
to that extraordinary edifice we call 
mathematics’.”

Royal Institution Christmas lecture 
seriesw5, when they were given by 
Christopher Zeeman. I was thrilled 
to see one of the best mathematicians 
in the world trying to communicate 
to kids the excitement of maths. I 
thought ‘I’d love to be him when I 
grow up’. When I got the chance to 
give the Christmas lectures in 2006, it 
was a wonderful way to pay back that 
inspiration. In the last of the lectures, 
I told the audience ‘I was sitting in 
your place in 1978, and it was watch-
ing these lectures that inspired me 
to become a mathematician. I hope 
that one day, one of you will stand up 
here saying the same thing’. It was an 
extraordinarily emotional moment – 
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The Giant’s Causeway in Northern Ire-

land. Many of the basalt columns from 

which this geological structure is made 

are hexagonal and reflect the symmetri-

cal structure of honeycomb 

Image courtesy of Dennis Jarvis; image source: Flickr

The story behind the maths. Why did the 

ancient Egyptians need to know how to 

calculate the volume of a pyramid?
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To find out more about CERN’s Large 
Hadron Collider, see:

	 Landua R, Rau M (2008) The  
LHC: a step closer to the Big  
Bang. Science in School 10: 26-33. 
www.scienceinschool.org/2008/ 
issue10/lhcwhy

	 Landua R (2008) The LHC: a look 
inside. Science in School 10: 34-45. 
www.scienceinschool.org/2008/ 
issue10/lhchow

If you enjoyed this article, why not 
browse the other feature articles  
in Science in School? See:  
www.scienceinschool.org/features

 
Dr Eleanor Hayes is the editor-in-
chief of Science in School. She studied 
zoology at the University of Oxford, 
UK, and completed a PhD in insect 
ecology. She then spent some time 
working in university administration 
before moving to Germany and into 
science publishing in 2001. In 2005, 
she moved to the European Molecular 
Biology Laboratory to launch Science 
in School.

cians, offers workshops, activities 
and talks about maths to a wide 
range of audiences. To find out 
more, visit www.maths.ox.ac.uk or 
use the direct link: http://tinyurl.
com/7ybv99m

w7 – The Manga High website offers 
free, short versions of maths games 
for different ages and topics. To ac-
cess the full-length games, you need 
to subscribe. See: www.mangahigh.
com 

Resources
In the Brief History of Mathematics 

podcasts, Marcus du Sautoy intro-
duces the mathematicians behind 
the calculations – from Newton 
to the present day. See: www.bbc.
co.uk/podcasts/series/maths

Du Sautoy M (2004) The Music of the 
Primes: Why an Unsolved Problem 
in Mathematics Matters. New York, 
NY, USA: Harper Collins. ISBN: 
9781841155807

Du Sautoy M (2011) The Number 
Mysteries: A Mathematical Odys­
sey through Everyday Life. Lon-
don, UK: Harper Collins. ISBN: 
9780007309863

The German research centre Matheon 
offers school visits, lectures, teacher 
training and other up-to-date  
and fun maths activities.  
See: www.matheon.de

to explore the ways in which 
mathematics, science and technol-
ogy are linked, roughly aimed at 
11- to 16-year-old students and their 
teachers. See: http://nrich.maths.
org/stemnrich

w5 – Started by Michael Faraday 
in 1825, the Christmas lectures 
at the UK’s Royal Institution are 
demonstration-packed, fun-filled 
science events for young people. 
Many of them are available online. 
Visit: http://richannel.org/ 
christmas-lectures

w6 – A group of maths students 
trained by Marcus du Sautoy, 
Marcus’ Marvellous Mathemagi-

Cut open an apple and ad-

mire the five-fold symmetry
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One of nature’s most beautiful sym-

metrical creations: the honeycomb

Starfish, sea urchins and their 

relatives have five-fold symmetry 
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