Contents

Preface . .. ... A%
Prefaceto the First Edition ... ....... ... . ... ... .. ... ... .. ... ..., vii
Translators’ Note . . . ... ... ix
1 Plane Curves and Space Curves. ........ ... .. .................. [
1.1 Conceptof Curves. ... ...t |
1.2 Plane Curves .. ...t et e e e s 2
1.3 Global Theorems on Plane Curves ............................ 12
14 SPACECHIVES o wun asrnaminins e i Siste < 2uis s Sk odts soes wats o 20
1.5 Global Results on Space Curves .............................. 27
2 Local Theory of Surfacesin the Space ............................ 35
2.1 Concept of Surfaces inthe Space ............................. 35
2.2 Fundamental Forms and Curvatures ................ ... .. 41
2.3 Examples and Calculations of Fundamental Forms and Curvatures . 54
2.4 Method of Orthonormal Frames ............. ... ... .cc.o... 62
2.5 Exterior Differential Forms in Two Variables.................... 66
2.6 Use of Exterior Differential Forms ...... ... ... ... ... ...... 70
3 GeometryofSurfaces........... ... ... ... 77
3.1 Riemannian Metricsona Surface ......... ... ... ... ... ... ... 77
3.2 Structure Equations of aSurface . ... ... ..o oL 80
33 VectorFields .. ... ... .. e 86
3.4 Covariant Derivatives and Parallel Translations.................. 90
3.5 GeodesiCs . ..ot 94
3.6 Geodesicsas Shortest Curves. .. .. ooiit it iiiiii i 102
4  The Gauss-Bonnet Theorem ... ...... ... ... ... ... ... .. ......... 109
4.1 Integration of Exterior Differential Forms ...................... 109
4.2 The Gauss-Bonnet Theorem (Domains) ........................ 114

Xi



xii Contents

4.3 The Gauss-Bonnet Theorem (Closed Surfaces) .................. 121
5  MIDRRAL SUCTACES .o i irms o pain eris siss seieate S 450 sherisde 550 oo 133
5.1 Mean Curvatures and Minimal Surfaces........................ 133
5.2 Examples of Minimal Surfaces ................. ... ... ... 135
5.3 Isothermal Coordinate Systems . ............o .. 141
5.4 The Weierstrass-Enneper Representation ....................... 144
5.5 Associated Minimal Surfaces......... .. ... . ... o o 150
5.6 Curvatures of Minimal Surfaces .............. ... ... ... .. ..., 152
5.7 Gauss Spherical Maps .......... ... . 154
Correction to: Differential Geometry of Curves and Surfaces . ........... Cl1
APPENdIX. s 5 o sveix fn siE e v e B S e S s seaee v 157
Solutions to Problems . . ... ... ... .. .. . . 159
PostSCript. . .. .o e 187



