
John Milnor has played a major role in the American Mathematical Society and served 
a term as Vice President of the AMS (1975–76). For many years he was editor of the 
 Annals of Mathematics.

Milnor has received many awards and honours. He received the Fields Medal in 1962 
for his work in differential topology when he was only 31. Recently he was awarded 
the 2011 Leroy P. Steele Prize for Lifetime Achievement by the American  Mathematical 
 Society. Milnor has previously won two other Steele Prizes from the AMS; for 
 Mathematical Exposition (2004) and for Seminal Contribution to Research (1982). 

In 1989 Milnor received the Wolf Prize in Mathematics, an international prize intended 
to promote science and the arts for the benefit of mankind. John Milnor received the 
US National Medal of Science in 1967. He was elected as a member of the National 
 Academy of Sciences in 1963. Milnor is also a member of the American Academy of 
Arts and Sciences and of the American Philosophy Society. Since 1994, he has been a 
foreign member of the Russian Academy of Sciences, and in 2004 he became a member 
of the European Academy of Sciences and Arts.

John Milnor 
Institute for Mathematical Sciences, Stony Brook University, New York

Abel Laureate 2011

“for pioneering discoveries in topology, geometry and algebra”

John Milnor’s profound ideas and fundamental discoveries have largely shaped the 
 mathematical landscape of the second half of the 20th century. All of Milnor’s work 
display features of great research: profound insights, vivid imagination, striking surprises 
and supreme beauty.

In the course of 60 years, John Milnor has made a deep mark on modern mathemat-
ics. Numerous mathematical concepts, results and conjectures are named after him. In 
the literature we find for instance Milnor exotic spherets, Milnor fibration, Milnor number, 
Milnor-Thurston kneading theory, and Milnor Conjectures in knot theory, K-theory, 
 combinatorial group theory, and holomorphic dynamics.

Yet the significance of Milnor’s work goes far beyond his own spectacular results. He has 
also written tremendously influential books, which are widely considered to be models of 
fine mathematical writing. 

John Milnor was born on 20 February 1931 in Orange, New Jersey, in the USA. Milnor is 
a Distinguished Professor and Co-director of the Institute for Mathematical Sciences at 
Stony Brook University in New York. 

He was educated at Princeton University, where he received his A.B. in 1951. Milnor 
 began research at Princeton after graduating and displayed such exceptional bril-
liance that in 1953 he was appointed to the faculty at Princeton before completing his 
 doctorate. In 1954, Milnor received his Ph.D. with Ralph Fox serving as his thesis advisor.

Milnor remained on the faculty at Princeton, where he was an Alfred P. Sloan fellow from 
1955 to 1959. He was promoted to professor in 1960, and in 1962 he was appointed to 
the Henry Putman chair. 

He held an appointment at Princeton University until 1967. After holding brief  positions 
at the University of California at Los Angeles, and the Massachusetts Institute of 
 Technology, Milnor joined the faculty of the Institute for Advanced Study at Princeton in 
1970. In 1989, he became the first Director of the Institute for Mathematical Sciences at 
Stony Brook University in New York, where he is now Co-director. 
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Professor Øyvind Østerud 
President of The Norwegian Academy of Science and Letters

Your Majesty, honoured guests, dear laureate, dear friends!  

On behalf of The Norwegian Academy of Science and Letters, it is my great pleasure to 
welcome you all to the Abel Prize Award of 2011. The prize was instituted in connection 
with the bicentenary of the birth of the Norwegian mathematician Niels Henrik Abel in 
1802. This is therefore the ninth time the prize has been awarded in his memory.  

The Abel Prize is meant to honour mathematicians who have made fundamental 
 contributions to the progress of mathematics. It is intended to inspire the scientific 
community by emphasising the importance of raising mathematics, as well as raising its 
public profile and encouraging children and young people to take an interest in it. 

What would a mathematics-free society look like? The whole of our world’s  technology 
and civilisation would disappear, fading into the fog of history. This shows us that 
 mathematics must have been the oldest of the sciences, beginning with the first 
 civilisations and remaining a key discipline ever since. 

In a way all this is trivial. Less trivial is the fact that the cutting edge in mathematics – the 
advanced problem-solving represented by Abel in his time and that is honoured with 
the Abel Prize today – has laid the foundations for mathematics’ social role. There is 
advanced mathematics behind information and communications technology, behind 
deep-sea oil production, behind sustainable insurance systems and much more. The 
prize is intended to remind us of this. 

Nor is it trivial that the practical utility of mathematics has often been an unforeseen 
 by-product of playing-around with numbers, theoretical interests, a talent for solving 
complicated problems, for cracking hard nuts without thought of practical applications. 
The history of the other sciences and of technology abounds with examples of mathe-
matical insight that suddenly and quite unexpectedly acquires a significance that nobody 
could have imagined. For this reason applications-minded research is often too narrow. 

Finally, it is not trivial that the development of mathematics has aspects other than 
numbers and advanced calculations. It has both aesthetic and magical aspects, and this 
is also part of the appeal and dynamic of mathematics. Words such as “elegance” are 
often used, not least in the Abel Committee’s citation for this year’s award. “Beauty” and 
other aesthetic words attach more naturally to mathematical solutions and proofs than 
to the affairs of the other sciences. At the same time, this shows us that mathematics is 
a bridge to other parts of the world of culture and the arts. It is probably no coincidence 
that the chair of the Abel Committee, in her citation for this year’s award, says that, “Like 
an inspired musical composer who is also a charismatic performer, John Milnor is both a 
discoverer and an expositor.”

What Niels Henrik Abel did was true basic research, with no practical aims. From his 
boyhood in the vicarage of Gjerstad in Aust-Agder, he was a true prodigy. When he 
came to Christiania Cathedral School at the age of 13, he found an inspiring teacher in 
Bernt Michael Holmboe. The Norwegian Mathematical Council honoured Holmboe with a 
special prize for outstanding upper-secondary school teachers.  Abel was  subsequently 
given a stipend and moved to Copenhagen and Paris. There he associated with 
 outstanding French and German mathematicians, but he died in poverty at the age of 
only 26, before his breakthrough as one of the great mathematicians. 

John Milnor is a worthy laureate. He is receiving the prise for trailblazing work in topology, 
geometry and algebra. At the same time he is a splendid communicator of advanced 
mathematics, with famous books under this belt. 

In a few short years the Abel Prize has become one of the big international awards 
in mathematics. The Abel Prize Committee, with members from many countries and 
nominated by the key mathematics organisations, deserves much of the honour for the 
position the prize has attained. I would like to thank the committee, chaired by professor 
Ragni Piene, for this important and demanding work. 

There is also good reason for The Norwegian Academy of Science and Letters to thank 
the other key players in the prize and the events surrounding it – the Board of the Abel 
Foundation, the Government and its Ministry of Education and Research, the  Norwegian 
Mathematical Council and the Norwegian mathematics community in general. 

Honoured guests, laureate John Milnor, I would once again welcome you to this year’s 
prize ceremony. It is a big day for mathematics and Norwegian science!
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and singularity theory. Some key words are K-theory and the degree two functor, 
 characteristic classes, and the growth invariant of a group. In singularity theory we got 
the Milnor number and the Milnor fibre. 

More recently John Milnor turned his attention to dynamical systems in low dimensions. 
With Thurston, he pioneered “kneading theory” for interval maps, creating a focus for 
intense research for three decades. Why is it called “kneading theory”? Because what 
happens to a dough when you knead it: stretch, fold, stretch, fold, … also happens to 
the intervals!

All of Milnor’s works display the marks of great research: profound insights, vivid 
 imagination, elements of surprise, and supreme beauty. In each area Milnor touched 
upon, his insights and approaches have had a profound impact on subsequent 
developments. Moreover, Milnor is a wonderfully gifted expositor of sophisticated 
mathematics. He has often tackled difficult, cutting-edge subjects, where no account 
existed in book form. Adding novel insights, he produced a stream of timely yet lasting 
works of  masterly lucidity. Like an inspired musical composer who is also a charismatic 
performer, John Milnor is both a discoverer and an expositor.

Professor Ragni Piene 
Chair of the Abel Committee

Your Majesty, Your Excellencies, dear laureate, dear all!

The 2011 Abel Prize is awarded to John Milnor for pioneering discoveries in topology, 
geometry and algebra.

An important part of mathematical research concerns the classification of  mathematical 
objects. Euclidean geometry distinguishes between a circle and an ellipse, whereas 
in projective geometry they are the same; an ellipse is a circle viewed from a different 
perspective. In geometry we distinguish between triangles, quadrangles, pentagons 
and so forth,  and we further divide triangles into classes depending on their shape or 
angles. In topology, however, circles and ellipses and triangles and other polygons are 
considered equal: we can bend and stretch a circle so that it becomes a triangle, and 
vice versa. And in a similar way, starting with a lump of clay we can make it into a bowl, 
or a vase, but if we put a handle on the bowl, the continuity is broken – we have to 
make a hole – and thus we have changed the topology.

It happens once in a while that biologists discover new, totally surprising  species. 
Equally sensational and unexpected was Milnor’s discovery of exotic seven- 
dimensional spheres. A one-dimensional sphere is a circle, a two-dimensional sphere 
is the surface of a ball – but how can we imagine a seven-dimensional sphere? And 
what does it mean for it to be exotic? You may find out tomorrow, if you attend the Abel 
Lectures!

Milnor’s discovery signaled the arrival of differential topology and an explosion of work 
by a generation of brilliant mathematicians; this explosion has lasted for decades and 
changed the landscape of mathematics. Another of Milnor’s discoveries – a six- 
dimensional object – disproved a longstanding conjecture, the Hauptvermutung, and 
thus overturned expectations about algebraic topology dating back to Poincaré.

Milnor had his first paper accepted for publication when he was only 18 years old. It 
concerned knots: how much must you bend a string in order to make a knot? Outside 
topology, Milnor made significant contributions to differential geometry, algebra, 
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GRETE PEDERSEN studied conducting at the Norwegian Academy of Music and with 
Terje Kvam and Eric Ericson. She is internationally renowned for her performances of 
 baroque, classical and contemporary music and is a sought-after conductor. She regurarly 
works as a guest conductor with choirs like the Netherlands Kammerkoor, Swedish 
Radio Choir and the Netherlands Radio Choir. She is now a Professor at the Norwegian 
 Academy of Music and regularly gives master classes. Pedersen has been the artistic 
director of the Norwegian Soloists’ Choir since 1990. She recieved the Norwegian Critic 
Union´s Price in 2010.

Fiddle virtuoso GJERMUND LARSEN has an exceptionally wide range of musical expres-
sions. Deeply rooted in the traditional music, he is flirting with other styles through playful 
and convincing improvisation. In the counterpoint between tradition and innovation, 
Gjermund Larsen is a true cornucopia of genuine musicality.

The musicians

THE NORWEGIAN SOLOISTS’ CHOIR was established in 1950 by the Norwegian 
Soloists’ Association to be an elite ensemble with top artistic goals for the performance 
of choir music. Their first conductor was Knut Nystedt who led the choir for 40 years. He 
was succeeded by Grete Pedersen in 1990, and she is still the choir’s artistic director. 
The choir cooperates on a regular basis with different orchestras such as The Norwegian 
Radio Orchestra, The Norwegian Chamber Orchestra and Europa Galante. The choir 
continues to world premiere works by Norwegian and international composers. At the 
same time, the choir’s base is classics in the Nordic and international choir literature. The 
individual singers are highly trained, hand-picked performers, all of whom are soloists in 
different genres. The Norwegian Soloists’ Choir performs nationally and internationally, 
in concert halls and churches, ballrooms and bus garages. The choir often use guest 
conductors such as Tonu Kaljuste, Fabio Biondi and young Norwegian conductors. 
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