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David Hilbert
23 Unsolved Problems

In a 1900 speech to the International 
Congress of Mathematicians, 
David Hilbert set out 
a list of 23 unsolved problems 

in mathematics. 

These problems, spanning many areas 
of mathematics, formed a central focus 
for much of 20th-century mathematics. 

Today, 10 have been solved, 7 are 
partially solved, and 2 are still open. 

The remaining 4 are too loosely 
formulated to be stated as solved or not. 
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A map illustrating 
the Four Colour 
Theorem

Notable historical conjectures 
were finally proven

during 20th Centure. 



Four Colour 
Problem



Fermat’s Last Theorem Andrew Wiles, 
building on the 
work of others, 

proved 
Fermat's Last 
Theorem

in 1995.



Mathematical
collaboration

Famous
Nickname
–
Nicolas 
Bourbaki



Alan Turing’s 
Computability
Theory

Derrick Lehmer
use 
of ENIAC

Alan Turing's computability theory

complexity theory

Derrick Henry Lehmer's use of ENIAC

to further number theory and 
the Lucas-Lehmer test.



Significant
Personalities
–

RAMANUJAN,
Paul ERDÖS,
Emmy 
NOETHER

One of the more colorful figures 
in 20th-century mathematics was 
Srinivasa Aiyangar Ramanujan
(1887–1920), an Indian autodidact
who conjectured or proved 

over 3000 theorems, 
including properties of highly composite 
numbers, 
the partition function
and its asymptotics, 
and mock theta functions.

He also made major investigations 
in the areas of gamma functions, 
modular forms, 
divergent series, 
hypergeometric series

and prime number theory. 



Paul Erdős
(1913 – 1996)

Paul Erdős published more papers 
than any other mathematician 
in history, 
working 

with hundreds of collaborators. 

Mathematicians have a game equivalent 
to the Kevin Bacon Game, which leads 
to the Erdős number

of a mathematician. 

This describes 
the „collaborative distance“
between person and Paul Erdős, 
as measured by joint authorship 
of mathematical papers. 



Emmy 
Noether
(1882 -1935)

Emmy Noether
has been 
described by many 
as the most 
important woman 
in the history 
of mathematics. 

She studied 
the theories 
of rings, 
fields, 
and algebras. 



New Areas
of Mathematics, 
e.g. Differential

Geometry or
Game Theory

Differential geometry came into its own 
when Albert Einstein used it in general relativity.

Entirely new areas of mathematics such 
as mathematical logic, topology, 
and John von Neumann's game theory
changed the kinds of questions 
that could be answered by mathematical methods. 

All kinds of structures were abstracted using axioms and given names like 
metric spaces, topological spaces etc. As mathematicians do, the concept of 
an abstract structure was itself abstracted and led to category theory. 

Grothendieck and Serre recast algebraic geometry using sheaf theory.



New Areas of
Mathematics,

e.g. Dynamical
Systems, etc. 

• Large advances were made in the qualitative study 
of dynamical systems
that Poincaré had begun in the 1890s. 

Measure theory was developed 
in the late 19th and early 20th centuries. 

Applications of measures include 
the Lebesgue integral, Kolmogorov's 
axiomatisation of probability theory, 
and ergodic theory.

Knot theory greatly expanded. Quantum mechanics
led to the development of functional analysis. 

Other new areas include Laurent Schwartz’s 
distribution theory, fixed point theory.
singularity theory and René Thom's catastrophe 
theory, model theory, and Mandelbrot's fractals.
Lie theory with its Lie groups and Lie algebras
became one of the major areas of study. 



The End of 
20th 

Century

As in most areas of study, 
the explosion of knowledge 
in the scientific age has led to specialization.

By the end of the century there were 
hundreds of specialized areas in mathematics 
and the Mathematics Subject Classification
was dozens of pages long. 

More and more mathematical journals
were published.

By the end of the century, 
the development of the World Wide Web
led to online publishing. 



List of 
unsolved 
problems 

in 
mathematics



Future 
of 
mathematics


