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Hilbert’s 23 Problems

From Hilbert’s talk
(ICM, Paris, 1900):

“Who of us would not be glad to lift
the veil behind which the future lies
hidden; to cast a glance at the next
advances of our science and at the
secrets of its development during
future centuries?”

David Hilbert



Open Problems in Mathematics

“It has become clear to the modern working mathematician that no single
researcher, regardless of his knowledge, experience and talent, is capable
anymore of overviewing the major open problems and trends of
Mathematics in its entirety. The breadth and diversity of Mathematics
during the last century has witnessed an unprecedented expansion.
... Perhaps Hilbert was among the last great mathematicians who could
talk about Mathematics as a whole, presenting problems which covered
most of its range at the time.”

(From the Preface of the volume “Open Problems in Mathematics”,
J. F. Nash and M. Th. Rassias, Springer, 2016)

Modern trend:
• Interdisciplinary methods in Mathematics and science as a whole
• From tunnels to bridges
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Open Problems in Mathematics (cont.)

Preface, by John F. Nash Jr. and Michael Th. Rassias
A Farewell to “A Beautiful Mind and a Beautiful Person”, by Michael Th. Rassias
Introduction: John Nash: Theorems and Ideas, by Misha Gromov
P versus NP, by Scott Aaronson
From Quantum Systems to L-Functions: Pair Correlation Statistics and Beyond, by Owen
Barrett, Frank W. K. Firk, Steven J. Miller, and Caroline Turnage-Butterbaugh
The Generalized Fermat Equation, by Michael Bennett, Preda Mihăilescu, and Samir Siksek
The Conjecture of Birch and Swinnerton-Dyer, by John Coates
An Essay on the Riemann Hypothesis, by Alain Connes
Navier Stokes Equations: A Quick Reminder and a Few Remarks, by Peter Constantin
Plateau’s Problem, by Jenny Harrison and Harrison Pugh
The Unknotting Problem, by Louis H. Kau↵man
How Can Cooperative Game Theory Be Made More Relevant to Economics?: An Open
Problem, by Eric Maskin
The Erdős-Szekeres Problem, by Walter Morris and Valeriu Soltan
Novikov’s Conjecture, by Jonathan Rosenberg
The Discrete Logarithm Problem, by Rene Schoof
Hadwiger’s Conjecture, by Paul Seymour
The Hadwiger-Nelson Problem, by Alexander Soifer
Erdős’s Unit Distance Problem, by Endre Szemeredi
Goldbach’s Conjectures: A Historical Perspective, by Robert C. Vaughan
The Hodge Conjecture, by Claire Voisin



Open Problems in Mathematics (cont.)

John Nash: Theorems and Ideas

“Nash was solving classical
mathematical problems, di�cult
problems, something that nobody
else was able to do, not even to
imagine how to do it...
...what Nash has achieved in his
papers [in analysis and di↵erential
geometry] is as impossible as the
story of his life... [H]is work
...opened a new world of
mathematics that stretches in
front of our eyes in yet unknown
directions and still waits to be
explored.

Mikhail Gromov
(Abel Prize, 2009)

From the Introduction of the volume “Open Problems in Mathematics”, J. F. Nash & M. Th. Rassias :



Nash’s last problem: A Mystery

John Nash was planning to write a
brief article on an open problem in
game theory. He was planning to
prepare it and discuss about it after
his trip to Oslo. Thus, he never got
the opportunity to write it.
On this note, and notwithstanding
the last minute invitation, Professor
Eric Maskin generously accepted to
contribute a paper presenting an
important open problem in
cooperative game theory.

Eric Maskin
(Nobel Prize, 2007)


