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Geometric Measures
and 

Conservation Laws   



Geometric Measures 

have contributed greatly to the development of 
Conservation Laws, Partial Differential Equations, 
Calculus of Variations, Geometric  Analysis, …

have a wide range of applications to
Differential Geometry/Topology,
Continuum Physics, Fluid Mechanics,
Stochastic Analysis, Dynamical  Systems, ……

 An introduction to some facets of Geometric Measures 
and Conservation Laws, and related applications.

 Basic Analysis & PDE - the only essential prerequisites.  
 However, some familiarity with basic measure theory, 

functional analysis, nonlinear PDEs, and differential
geometry is desirable.



Topics:

1. Connections: Geometric Measures and Conservation Laws

2. Review: Basic Measure Theory

3. Hausdorff Measures 

4. Area/Co-Area Formulas

5.  BV Functions and Sets of Finite Perimeter

6. Theory of Divergence-Measure Fields and Connections with

Conservation Laws 

7.  *Differentiability and Approximation

8. *Varifolds and Currents

9. *Further Connections with Nonlinear PDEs

The topics with * are optional, depending on the course 

development.
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Geometric Measure Theory

could be described as differential  geometry, 
generalised through measure theory to 
deal with

Maps
Surfaces

that are not necessarily smooth.

DeGiorgi (1961), H. Federer (1969)

 Almgren, Schoen-Simon, Bomberi, …..
























