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2.5.5 Hodge-star for harmonic vector fields . . . . . . . . . . 43
2.5.6 Holomorphic and anti-holomorphic vector fields . . . . 45
2.5.7 CR equations and parameterization . . . . . . . . . . . 46

3 Convergence and Approximation 49

3.1 Overview . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
3.1.1 What will be shown? . . . . . . . . . . . . . . . . . . . 50

i



ii Contents

3.1.2 What can go wrong? . . . . . . . . . . . . . . . . . . . 50
3.2 Normal convergence . . . . . . . . . . . . . . . . . . . . . . . . 51

3.2.1 Shortest distance map . . . . . . . . . . . . . . . . . . 51
3.2.2 Metric distortion in geometric terms . . . . . . . . . . 54
3.2.3 Equivalent conditions for convergence . . . . . . . . . . 57

3.3 Convergence of metric properties . . . . . . . . . . . . . . . . 64
3.3.1 Dirichlet problem . . . . . . . . . . . . . . . . . . . . . 64
3.3.2 Finite Element discretization of the Dirichlet problem . 67
3.3.3 Mean curvature as a functional . . . . . . . . . . . . . 73
3.3.4 Discrete minimal surfaces . . . . . . . . . . . . . . . . 74
3.3.5 Mean Curvature as a function . . . . . . . . . . . . . . 76
3.3.6 Geodesics . . . . . . . . . . . . . . . . . . . . . . . . . 79

3.4 Convergence of algebraic properties . . . . . . . . . . . . . . . 80
3.4.1 Whitney forms I: Overview . . . . . . . . . . . . . . . 81
3.4.2 Whitney forms II: Metric perturbation . . . . . . . . . 85
3.4.3 Convergence of algebraic FE . . . . . . . . . . . . . . . 91

3.5 Convergence rates for inscribed meshes . . . . . . . . . . . . . 98




