Contents

1 Swurface-Knots . . ...... ... ... .. .. ... ... 1
1.1 Preliminaries . ............ ... .. it 1
1.2 Surface-Knots. . . ..... .. .. 2
1.3 Orientations of Surface-Knots and the Ambient Space. . ... ... 9
1.4 Non-orientable Surface-Knots .................... ... ... 9
1.5  Surface-Knots in the 4-Sphere . . . ........ .. ... ... .... 11
1.6 PL Surface-Knots. . .......... .. ... ... ... .. . ....... 11
2 Knots. ... ... 15
2.1  Knots and Diagrams. ... ...... ... ... .. .. .. 15
2.2 Seifert Surfaces . ........ ... .. ... .. 22
2.3 Meridians and Longitudes .. ........................... 24
2.4  Band Surgeries and Connected Sums. . ................... 27
2.5 Kot Groups .. ......ooii i 29
2.6 Seifert Matrices . .. ... . 31
2.7  Skein Relations and Polynomial Invariants ................ 32
2.8  2-Bridge Knots, Torus Knots, Satellite Knots .............. 34
3  Motion Pictures. . . ......... ... ... 39
3.1 Motion Pictures . . ........ ... .. 39
3.2 Normal Forms of Surface-Knots ........................ 42
3.3  Trivial Disk Systems . .. ......... ... . .. ... ... ... 46
3.4  Link Transformation Sequences. ... ..................... 52
35 LinkswithBands......... ... .. ... ... ... .. . ... ... 57
3.6 ch-Diagrams. ........... ... . ... . . 60
3.7 Normal Euler Number . . ............ ... ... .. ... .... 65
3.8  Knot Groups and Elementary Ideals. ... .................. 69
4 Surface Diagrams............... ... .. ... . . ... ... 75
4.1 Surface Diagrams. . ... ....... .. .. 75
4.2 Roseman Moves. .. ........... .. 79

ix



Contents

4.3  Computation of the Surface-Knot Group from a Diagram . . . .. 81
4.4  Diagrams and Normal Euler Numbers . .. ................. 84
4.5  The Triple Point Number and the Sheet Number. ........... 86
4.6  The Triple Linking Number. ... ........................ 87
Handle Surgery and Ribbon Surface-Knots . . . ................ 89
5.1 1-Handles. ... ... .. .. 89
5.2 Classifying 1-Handles . ........... ... ... .. .. ........ 95
53 2-Handles......... ... .. . . ... 98
5.4  Handle Sum and Connected Sum. ....................... 99
5.5 RibbonKnots. . ... ... .. . . 100
5.6 Ribbon Surface-Knots . ........... .. ... ... .. ... .... 101
5.7  Unknotting Surface-Links by 1-Handle Surgery............. 103
Spinning Construction . .. ......... ... ... ... ... ... . ... ... 105
6.1  Spinning Construction . . .. ............t it 105
6.2  Deform-Spinning 1 ......... ... ... ... ... ... . . . ... ... 107
6.3 Deform-Spinning 2 . ...... ... ... . .. i 110
6.4  Spinning Construction for P>-Knots. . .................... 112
6.5 Meridians of P2-KNOtS . . ... ... 113
Knot Concordance . .. .......... .. ... ... . ... ... ..... 115
7.1 Slice Knots. . . ... 115
7.2 KnotConcordance ................... .. 116
7.3  Concordance and Cobordism on Links ................... 118
74 Thed4-Genus ..........oo i 119
Quandles . . . ... ... 125
8.1 Fox’s Coloring. . ......... ..ot 125
82 Keis.. ... 128
83 Quandles . .......... ... 130
84 Quandle Colorings. .. ........... ... ... 135
8.5 Fenn and Rourke’s Notation . .......................... 139
8.6  Presentations of a Rack and a Quandle . .................. 142
8.7  Presentations of a Rack and a Quandle, 2 ... .............. 146
8.8  Associated Groups of Quandles. . ....................... 147
8.9 KnotQuandles............. ... ... ... ... 151
Quandle Homology Groups and Invariants .. ................. 157
9.1 Quandle Homology Groups . .. .............c.ouviuueonn. 157
9.2 Quandle Cocycle Invariants of Knots. . ................... 158
9.3  Quandle Cocycle Invariants of Surface-Knots .............. 161
9.4  Quandle Cocycle Invariants with Region Colorings. ......... 164

9.5 Symmetric Quandles .......... .. ... ... . L 170



Contents xi

10 2-Dimensional Braids . . ......... ... ... ... ... ... ... ... ... 173
10.1 Braidsand Knots.............. ... . ... . . ... ... 173
10.2 2-Dimensional Braids. . .. ............ ... ... ... .. ... ... 176
10.3 Motion Pictures . .. ........ ... .. 178
10.4 Monodromies. . . ... ...... . 180
10.5 Chart Descriptions . . . . ...t vii e 184
10.6 Braid Presentation of Surface-Links. ..................... 191
Epilogue . . ... ... . .. 197
References. . .. ... . . . 199



2 Springer
http://www.springer.com/978-981-10-4090-0

Surface-kKnots in 4-Space

An Introduction

Kamada, S.

2017, X, 212 p. 146 illus., Hardcowver
ISBEMN: @78-981-10-4090-0



	Contents



