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Foreword

These lecture notes contain the material relative to the courses given at the CIME
Summer School held in Cetraro, Italy, from August 29 to September 3, 2011. The
topic was Hamilton—Jacobi Equations: Approximations, Numerical Analysis and
Applications

The courses dealt mostly with the following subjects: first-order and second-
order Hamilton—Jacobi-Bellman equations, properties of viscosity solutions,
homogenization and asymptotic behaviours, mean field games, approximation and
numerical methods, and idempotent analysis. The content of the courses went from
an introduction to viscosity solutions to quite advanced topics, at the cutting edge
of the research in the field. We believe that they opened perspectives on new and
delicate issues.

This volume contains four courses

* Finite Difference Methods for Mean Field Games
Yves Achdou

* An Introduction to the Theory of Viscosity Solutions for First-Order Hamilton—
Jacobi Equations and Applications
Guy Barles

* A Short Introduction to Viscosity Solutions and the Large Time Behavior of
Solutions of Hamilton—Jacobi Equations
Hitoshi Ishii

* Idempotent/Tropical Analysis, the Hamilton—Jacobi and Bellman Equations
Grigory L. Litvinov

A fifth course held at the workshop by Panagiotis E. Souganidis of the University
of Chicago (Homogenization and Approximation for Hamilton—Jacobi Equations)
is not included in this volume.

The participants came from several countries (ordered decreasingly with the
number of participants): Italy, France, the USA, Argentina, Austria, Chile, China,
Germany, Japan, Greece, Iran, Rumania, Russia, Sweden and Vietnam.



vi Foreword

On September 1st, Paola Loreti, Elvira Mascolo and Nicoletta Tchou organized
a session open to the younger researchers. This “CIME-young” session allowed the
doctoral students and posdoctoral researchers to present their new results.

Young Speakers

* Moreno Concezzi
Universita Degli Studi Roma Tre, Italy
Numerical methods and applications-dynamic programming for HCS and frac-
tionary laplacian approximation
* Jean-Paul Daniel
Laboratoire Jacques-Louis Lions—Université Paris 6, France
A game interpretation for fully non linear equations with Neumann condition
* Tiziano De Angelis
Sapienza Universita di Roma, Italy
Optimal stopping of a Hilbert space valued diffusion process
* Joscha Diehl
University of Berlin, Germany
Pathwise approach to rough Burger’s PDEs
* Benjamin Fehrman
University of Chicago, USA
Homogenization of systems of viscous Hamilton—Jacobi equations
* Giulio Galise
Universita degli Studi di Salerno, Italy
Viscosity solutions of uniformly elliptic equations without boundary and growth
conditions at infinity
* Anna Chiara Lai
Dipartimento di Scienze di Base e Applicate per I’Ingegneria, Sapienza Univer-
sita di Roma, Italy
A multi-phalanx self-similar robot finger
* Roberto Mecca
Dipartimento di Matematica “G. Castelnuovo”, Sapienza Universita di Roma,
Italy
Shape from shading via photometric stereo technique a new differential approach
* Cristina Pocci
Dipartimento di Scienze di Base e Applicate per I’Ingegneria, Sapienza Univer-
sita di Roma, Italy
Propagation of fronts in nonlinear diffusion equations
e FElJ. Silva,
Dipartimento di Matematica “G. Castelnuovo”, Sapienza Universita di Roma,
Italy
A semi-Lagrangian scheme for a Ist order-infinite horizon mean field game
model
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