Contents

Part I General Theory

1 History, Examples, Motivation and First Definitions. . . ... ... ...
References . . ... ... . .

2 Second Definitions and Basic Analytic Properties
of the Notions. . . . ....... ... ... ... ... ... ... ... ... .....
References .. ....... ... .

3 Stability Properties of the Notions and Existence via
Approximation. . . ..., ... .
References .. ... ... . . .

4 Mollification of Viscosity Solutions and Semiconvexity . . ........
References . ... ... .. .

5 Existence of Solution to the Dirichlet Problem via
Perron’s Method . ... ..... ... ... . .. . . ... ...
References . . ... . e

6 Comparison Results and Uniqueness of Solution to the Dirichlet
Problem. . .. ... ... ..
References . ... .. ... ... .. . . .

Part IT Applications
7 Minimisers of Convex Functionals and Existence of Viscosity

Solutions to the Euler-Lagrange PDE . . . .. ... ... ... ........
References .. ... ... . .

19
32

35
48
49
61

63
71

73
87

91
99

xi


http://dx.doi.org/10.1007/978-3-319-12829-0_1
http://dx.doi.org/10.1007/978-3-319-12829-0_1#Bib1
http://dx.doi.org/10.1007/978-3-319-12829-0_2
http://dx.doi.org/10.1007/978-3-319-12829-0_2
http://dx.doi.org/10.1007/978-3-319-12829-0_2#Bib1
http://dx.doi.org/10.1007/978-3-319-12829-0_3
http://dx.doi.org/10.1007/978-3-319-12829-0_3
http://dx.doi.org/10.1007/978-3-319-12829-0_3#Bib1
http://dx.doi.org/10.1007/978-3-319-12829-0_4
http://dx.doi.org/10.1007/978-3-319-12829-0_4#Bib1
http://dx.doi.org/10.1007/978-3-319-12829-0_5
http://dx.doi.org/10.1007/978-3-319-12829-0_5
http://dx.doi.org/10.1007/978-3-319-12829-0_5#Bib1
http://dx.doi.org/10.1007/978-3-319-12829-0_6
http://dx.doi.org/10.1007/978-3-319-12829-0_6
http://dx.doi.org/10.1007/978-3-319-12829-0_6#Bib1
http://dx.doi.org/10.1007/978-3-319-12829-0_7
http://dx.doi.org/10.1007/978-3-319-12829-0_7
http://dx.doi.org/10.1007/978-3-319-12829-0_7#Bib1

xii Contents

8 Existence of Viscosity Solutions to the Dirichlet Problem

for the «-Laplacian . . . ................................ 101
References . .. ... ... .. 109
9 Miscellaneous Topics and Some Extensions of the Theory ... .. .. 111
9.1 Fundamental Solutions of the co-Laplacian . ............... 111
9.1.1 The oco-Laplacian and Tug-of-War Differential Games . . . . 113
9.1.2 Discontinuous Coefficients, Discontinuous Solutions . . . . . 115
9.1.3 Barles-Perthame Relaxed Limits (1-Sided Uniform
Convergence) and Generalised 1-Sided Stability . .. ... .. 116
9.1.4 Boundary Jets and Jets Relative to Non-open Sets. . . . . .. 118
9.1.5 Nonlinear Boundary Conditions . .................. 119
9.1.6 Comparison Principle for Viscosity Solutions Without
Decoupling in the x-variable. . . ... ................ 121

References . . ... .. e 123


http://dx.doi.org/10.1007/978-3-319-12829-0_8
http://dx.doi.org/10.1007/978-3-319-12829-0_8
http://dx.doi.org/10.1007/978-3-319-12829-0_8
http://dx.doi.org/10.1007/978-3-319-12829-0_8#Bib1
http://dx.doi.org/10.1007/978-3-319-12829-0_9
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec1
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec1
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec1
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec2
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec2
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec2
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec3
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec3
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec4
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec4
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec4
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec5
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec5
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec6
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec6
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec7
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec7
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec7
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Sec7
http://dx.doi.org/10.1007/978-3-319-12829-0_9#Bib1

2 Springer
http://www.springer.com/978-3-319-12828-3

An Introduction To Viscosity Solutions for Fully
Monlinear PDE with Applications to Calculus of
Variations in Le=

Katzourakis, M.

2015, XI, 123 p. 25 illus., 1 illus. in color., Softcover
ISBN: 978-3-319-12828-3



	Contents

