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critical point, 18

curvature, 158, 159, 173, 183, 186
curvature vector, 158

degenerate boundary component, 12
differential operators, 3

dilatation, 5, 6

Dirichlet problem, 12

distortion theorems, 15, 97

domain, 14

doubly connected domain, 14

embedded surface, 157
Enneper’s surface, 170, 179

existence of harmonic mapping, 111,

extremal length, 92, 196

first complex dilatation, 5
first fundamental form, 157

Gauss curvature, 159, 173, 183, 186
Gauss map, 168

Goodman-Saff conjecture, 46
graph, 157
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Green’s identity, 11

growth theorems, 15, 97, 106
Grotzsch ring, 81, 138

half-plane mapping, 40

harmonic conjugate, 1

harmonic function, 1

harmonic gradient mapping, 26
harmonic half-plane mapping, 41
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harmonic mapping, 1

harmonic measure, 12, 139
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harmonic Mobius transformation, 193

harmonic polynomial, 154
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Hardy space, 151
Harnack’s inequality, 13
Heinz lemma, 21, 66, 184
helicoid, 161, 170, 189
hereditary property, 45
Herglotz representation, 50
Hopf’s lemma, 116
Hurwitz’s theorem, 10

index, 7

integral mean, 151

inverse of harmonic mapping, 145
isothermal parameters, 162

Jacobian, 2, 5

kernel of a sequence, 15

Koebe distortion theorem, 15
Koebe function, 15, 41, 82

Koebe one-quarter theorem, 15, 92

Laplace’s equation, 1

Laplacian, 4

level-set of harmonic function, 19
Lewy’s theorem, 2, 20, 25

linear mapping, 2

locally bounded family, 14
locally uniform convergence, 14
locally univalent function, 14

Marty relation, 101
Mathematica, 3, 39, 43
maximum principle, 12

mean curvature, 159
mean-value property, 12
minimal graph, 161

minimal surface, 161

Mobius transformation, 189
module of ring domain, 81, 92, 199
modulus of ring domain, 136
Montel’s theorem, 14

multiply connected domain, 138

nonparametric surface, 157
normal curvature, 158
normal family, 14, 78, 79
normal vector, 158

open mapping property, 10
order of a zero, 8, 11
orientation-preserving mapping, 2

Index

Poisson formula, 12

Poisson kernel, 12

principal curvatures, 159, 160
punctured-plane mapping, 142

quasiconformal mapping, 5, 80, 111, 126, 132,
151, 164

Radg’s theorem, 24, 82

Radé—Kneser—Choquet theorem, 29, 54, 57,
138

regular point, 18

regular polygon, 59

regular surface, 157

Riemann mapping theorem, 14, 111, 126

Riemann matrix, 139

Riesz theorem, 119

Rouché’s theorem, 10

Schauder fixed-point theorem, 132
Scherk’s first surface, 162, 171, 180
Scherk’s saddle-tower surface, 180, 181
Schwarz function, 75

Schwarz lemma, 75

Schwarzian derivative, 189

second complex dilatation, 5

second fundamental form, 159
sense-preserving mapping, 2, 8, 149
sense-reversing mapping, 2, 11
shear construction, 36

simply connected domain, 14
starlike function, 106, 133

strictly convex region, 34

strictly starlike region, 133
subordination, 27, 52, 75, 133

tangent plane, 158
tennis-ball homeomorphism, 54
typically real function, 103

uniqueness of harmonic mapping, 133
univalent function, 1
unit disk, 2

valence of harmonic function, 155
variational methods, 72, 101

weak homeomorphism, 72
Weierstrass—Enneper representation, 168
winding number, 7
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