
Decemberr 2014  Notices of the Ams   55

Sullivan Awarded Balzan Prize
Dennis Sullivan of the State University of New 
York at Stony Brook and the City University of New 
York has been awarded the International Balzan 
Prize for his “major contributions to topology and 
the theory of dynamical systems, opening new 
perspectives for generations to come” and for his 
“exceptional results in many fields of mathematics, 
such as topology, geometry, the theory of Kleinian 
groups, analysis and number theory.” The Balzan 
Prizes are awarded to scholars, artists, and scien-
tists who have distinguished themselves in their 
fields on an international level. The cash prize is 
750,000 Swiss francs (approximately US$800,000). 
Sullivan was presented with the prize by the presi-
dent of the Italian Republic during a ceremony held 
in Rome, Italy, on November 20, 2014.

The Work of Dennis Sullivan
The Balzan Foundation provided the following 
information about the work of Dennis Sullivan.

Algebraic topology is the study of topology 
using algebraic tools. The theory is particularly 
useful when algebra allows a complete description 
of topology. 

At the beginning of his career, Dennis Sullivan 
was one of the main proponents of (mathematical!) 
surgery theory. He made a fundamental contribu-
tion to the Hauptvermutung, which concerns the 
different ways of triangulating space. He also 
obtained a complete classification of simply con-
nected high-dimensional manifolds, for which the 
homotopy type is known. His article “Genetics 
of homotopy theory and the Adams conjecture” 
represents a remarkable step forward. 

Later, he developed (along with Quillen) rational 
homotopy theory, which is one of the mathematical 
gems of the twentieth century. A purely algebraic 
structure—Sullivan’s minimal model—makes it 
possible to completely reconstruct the rational 
homotopy type of a space. Infinitesimal Com-
putations in Topology is one of the most impor-
tant texts on algebraic topology in the twentieth 
century, of similar stature to Poincaré’s seminal 
paper “Analysis Situs.” 

In the second part of his career, Sullivan trans-
formed the theory of dynamical systems. The study 
of complex dynamics, initiated by Fatou and Julia 
at the beginning of the twentieth century, had been 
neglected until Sullivan applied and developed use-
ful, “quasiconformal” tools from harmonic analy-
sis. The theory was revolutionary. Among his other 
work on this theme, his “Nonwandering Theorem,” 
with its magnificent proof, is particularly notable.

Sullivan has an overall unitary vision of math-
ematics. For example, the concept of the Sullivan 
Dictionary provides parallels for theories that 

might seem far apart, for example, the dynamics 
of rational fractions and Kleinian groups. At the 
end of the 1970s, the physicists Coullet-Tresser 
and Feigenbaum conceptualized the phenomenon 
of universality in the transition towards chaos. 
Sullivan succeeded in placing the problem in an 
appropriate context, thanks in particular to analo-
gies with non-Euclidean geometry. The proofs for 
general forms of the renormalization conjectures 
followed the pattern of Sullivan’s universality re-
sults on the period doubling cascade.

He is currently working on topological field 
theory and formalism in string theory. Once again, 
he is concerned with understanding the nature of 
space through the power of algebra. For example, 
with Moira Chas, he developed the field of “string 
topology.” His universal vision of mathematics has 
led to an interest in fluid dynamics, to which he 
takes an extremely original approach. 

Above and beyond his results and discoveries, 
Dennis Sullivan has a unique talent for animat-
ing research and inspiring enthusiasm in young 
people. He has discovered vast territories, most of 
which remain to be explored. His influence on the 
community of mathematicians has been enormous. 

Biographical Sketch
Dennis Parnell Sullivan was born in Port Huron, 
Michigan, on February 12, 1941. He received his 
PhD in mathematics from Princeton University in 
1966. He has been a NATO Fellow at Warwick Uni-
versity (1966), an instructor at Princeton Univer-
sity (1966–1967), a Miller Fellow at the University 
of California Berkeley (1967–1969), and a Sloan  
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Fellow at the Massachusetts Institute of Technol-
ogy (1969–1973). From 1973 to 1974 he was as-
sociate professor at the University of Paris-Orsay 
and in 1974 was appointed professor at the Institut 
des Hautes Études Scientifiques (IHES). In 1981 he 
was appointed to the Einstein Chair at the City Uni-
versity of New York, where he worked jointly with 
the IHES until 1996. He is currently Albert Einstein 
Professor of Science and Distinguished Professor 
of Mathematics at the City University of New York 
Graduate School and University Center and pro-
fessor of mathematics at Stony Brook University.

Sullivan was awarded the U.S. National Medal 
of Science in 2005 and the AMS Steele Prize for 
Lifetime Achievement in 2006. His other honors in-
clude the Oswald Veblen Prize in Geometry (1970), 
the Elie Cartan Prize in Geometry (1981), the King 
Faisal International Prize for Science (1994), the 
Gold Medal of the Brazilian Academy of Sciences 
(1996), and the Wolf Prize for Mathematics (2010).

He is a member of the U.S. National Academy of 
Sciences and the New York Academy of Sciences, a 
fellow of the American Academy of Arts and Sci-
ences, a corresponding member of the Brazilian 
National Academy of Sciences and the Irish Royal 
Society, and an honorary member of the London 
Mathematical Society. He served as vice president 
of the American Mathematical Society from 1990 to 
1993 and was elected a Fellow of the AMS in 2012. 

Also receiving the Balzan Prize in 2014 is Ian 
Hacking, a philosopher who has written about the 
philosophy of mathematics, including in his latest 
book, Why Is There Philosophy of Mathematics at 
All? (Cambridge University Press, 2014). 

About the Prize
The International Eugenio Balzan Prize Foundation 
was established in 1956 by Lina Balzan, who had 
come into a considerable inheritance on the death 
of her father, Eugenio, and began the foundation 
to honor his memory. The aim of the International 
Balzan Prize Foundation is to promote culture, the 
sciences, and the most meritorious initiatives in the 
cause of humanity, peace, and brotherhood among 
peoples throughout the world. Currently, four 
annual awards are made: two in literature, moral 
sciences, and the arts and two in the physical, 
mathematical, and natural sciences and medicine. 
The award fields vary each year and can be related 
to either a specific or an interdisciplinary field; 
they look to go beyond the traditional subjects, 
both in the humanities (literature, moral sciences, 
and the arts) and in the sciences (medicine and the 
physical, mathematical, and natural sciences). They 
give priority to innovative research. Half of the 
amount received by the winner of each of the four 
prizes must be destined for research work, pref-
erably involving young scholars and researchers. 

 — From Balzan Foundation announcements
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Mathematics without 
Apologies
Portrait of a Problematic 
Vocation
Michael Harris

“Mathematics without Apologies 
is a work of relentless 
intelligence that depicts Harris’s 
experience of mathematics, but 
it is not at all a mathematician’s 
autobiography. It is a madly 

erudite and creative reflection on the mathematical life.”
—Colin McLarty, author of Elementary Categories, 
Elementary Toposes
Cloth  $29.95  978-0-691-15423-7  

Alan Turing’s 
Systems of Logic
The Princeton Thesis
Edited and introduced by 
Andrew W. Appel

“For me, this is the most 
interesting of Alan Turing’s 
writings, and it is a real delight 
to see a facsimile of the original 

typescript here. The work is packed with ideas that have 
turned out to be significant for all sorts of current research 
areas in computer science 
and mathematics.”
—Barry Cooper, University of Leeds

Paper  $14.95  978-0-691-16473-1  

The Fascinating 
World of 
Graph Theory 
Arthur Benjamin, Gary 
Chartrand & Ping Zhang

 
“The Fascinating World of Graph 
Theory is wonderfully written. 
Entertaining applications 
appear first and the stories that 
accompany the examples go well 

beyond what most other books provide. This book is sure to 
gain a following.”
—Jonathan L. Gross, Columbia University

Cloth  $29.95  978-0-691-16381-9  

See our E-Books at 
press.princeton.edu

http://press.princeton.edu

