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How do we describe the 

curvature of a geometric 
object, like a curve, a 

surface or a higher-dimensional 
continuum? What does the curvature 

of a geometric object tell us about its 
other properties, such as its degrees of 

symmetry and regularity? These questions have 
been studied by some of the great mathematicians 

of the past, including Newton, Gauss, Riemann and Cartan, 
and have led to the development of differential geometry, 
an important branch of mathematics in which the geometry 
of a space is studied using tools of mathematical analysis 
(differentiation, integration and comparison). Similar 
questions on the links between curvature, 
symmetry and regularity also come up in 
Physics, through Einstein’s formulation 
of the relativistic field equations 
of gravitation in terms of the 
curvature of space-time. There 
have been some major recent 
advances in our understanding 
of curvature, although many 
questions still remain 
open. I will give a 
general description two 
such advances, namely 
the sphere theorem, 
proved by Brendle 
and Schoen in 2007, 
and the Willmore 
problem, settled 
in 2012 by 
Marques and 
Neves. I will 
also mention 
some open 
problems and 
work that is 
being currently 
carried out 
towards their 
solution. This 
talk is aimed 
at a general 
audience.
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