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2.6.2 Hölder (C0,�) and Lipschitz (C0,1) Continuous

Functions . . . . . . . . . . . . . . . . . . . . . . . . 65
2.6.3 Embedding Theorem . . . . . . . . . . . . . . . . . 65
2.6.4 Identity Ck,1(Ω) = W k+1,∞(Ω): From Convex to

Path-Connected Domains via the Geodesic Distance 66
3 Sets Locally Described by an Homeomorphism or a Diffeomorphism 67

3.1 Sets of Classes Ck and Ck,� . . . . . . . . . . . . . . . . . . . 67
3.2 Boundary Integral, Canonical Density, and Hausdorff Measures 70

3.2.1 Boundary Integral for Sets of Class C1 . . . . . . . 70
3.2.2 Integral on Submanifolds . . . . . . . . . . . . . . . 71
3.2.3 Hausdorff Measures . . . . . . . . . . . . . . . . . . 72

3.3 Fundamental Forms and Principal Curvatures . . . . . . . . . 73
4 Sets Globally Described by the Level Sets of a Function . . . . . . . 75
5 Sets Locally Described by the Epigraph of a Function . . . . . . . . 78

5.1 Local C0 Epigraphs, C0 Epigraphs, and Equi-C0 Epigraphs
and the Space H of Dominating Functions . . . . . . . . . . . 79

5.2 Local Ck,�-Epigraphs and Hölderian/Lipschitzian Sets . . . . 87
5.3 Local Ck,�-Epigraphs and Sets of Class Ck,� . . . . . . . . . . 89
5.4 Locally Lipschitzian Sets: Some Examples and Properties . . 92

5.4.1 Examples and Continuous Linear Extensions . . . . 92
5.4.2 Convex Sets . . . . . . . . . . . . . . . . . . . . . . 93
5.4.3 Boundary Measure and Integral for Lipschitzian Sets 94
5.4.4 Geodesic Distance in a Domain and in Its Boundary 97
5.4.5 Nonhomogeneous Neumann and Dirichlet Problems 100

6 Sets Locally Described by a Geometric Property . . . . . . . . . . . 101
6.1 Definitions and Main Results . . . . . . . . . . . . . . . . . . 102
6.2 Equivalence of Geometric Segment and C0 Epigraph

Properties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 104
6.3 Equivalence of the Uniform Fat Segment and the Equi-C0

Epigraph Properties . . . . . . . . . . . . . . . . . . . . . . . 109
6.4 Uniform Cone/Cusp Properties and Hölderian/Lipschitzian
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4.2 The Original Problem of Céa and Malanowski . . . . . . . . . 235
4.3 Relaxation and Homogenization . . . . . . . . . . . . . . . . 239

5 Buckling of Columns . . . . . . . . . . . . . . . . . . . . . . . . . . . 240
6 Caccioppoli or Finite Perimeter Sets . . . . . . . . . . . . . . . . . . 244

6.1 Finite Perimeter Sets . . . . . . . . . . . . . . . . . . . . . . . 245
6.2 Decomposition of the Integral along Level Sets . . . . . . . . 251
6.3 Domains of ClassW ε,p(D), 0 ≤ ε < 1/p, p ≥ 1, and a Cascade

of Complete Metric Spaces . . . . . . . . . . . . . . . . . . . 252
6.4 Compactness and Uniform Cone Property . . . . . . . . . . . 254

7 Existence for the Bernoulli Free Boundary Problem . . . . . . . . . . 258
7.1 An Example: Elementary Modeling of the Water Wave . . . 258
7.2 Existence for a Class of Free Boundary Problems . . . . . . . 260
7.3 Weak Solutions of Some Generic Free Boundary Problems . . 262

7.3.1 Problem without Constraint . . . . . . . . . . . . . 262
7.3.2 Constraint on the Measure of the Domain Ω . . . . 264

7.4 Weak Existence with Surface Tension . . . . . . . . . . . . . 265

6 Metrics via Distance Functions 267
1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 267
2 Uniform Metric Topologies . . . . . . . . . . . . . . . . . . . . . . . 268

2.1 Family of Distance Functions Cd(D) . . . . . . . . . . . . . . 268
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