Preface

Contents

1 Preliminaries

11
12

13

21

2.2
2.3
2.4
2.5

Definition of foliation........c..ccooveeiii i
Examples of foliationS. ...
121 Foliations derived from submersions.........c.cc.........
122 Reeb foliationS......ccccooieieci i,
1.2.3  Lie group actions .....ccceceeveeieesieeseesie e see e
124 MNACHiONS i
125  TUurbulization......ccccooiiiiiiecece e
126 SUSPENSIONS...oiiiiiiiiieiiieii et sie et
1.2.7  Foliations transverse to the fibers of afiber bundle
1.2.8  Transversely homogeneous foliations........c..cc.........
1.29 Fibratioris and the theorem of Ehresmann............
Holomorphic FoliationS........ccccoovveiiiiiiiieceece e
1.3.1  Holomorphic foliations with singularities ............

Plane fields and foliations

Definition, examples and integrability..........ccccccoiviinennnne.
2.1.1  Frobenius Theorem .iiiiicciee e,
Orientability ..o
Orient-ability of singular foliations.........cccocvviiiiiiieinene,
Orientable double COVETr .,
Foliations and differentiable forms ........c.cccoviiiiiiinin,

X1

(o R T

13
17
18
20

27
30

33
33



xii

Geometry, Dynamics and Topology of Foliations - a first course

Topology of the leaves

31
3.2

SPACE OF 1€ AV ES ciiiiiciicie e
MINIMAL SO ES i

Holonomy and stability

41
4.2
4.3
4.4

Definition and examples......ciiniie e
StADTItY o
Reeb stability theorems ...
Thurston stability theorem. ...,

Haefliger’s theorem

5.1
5.2
5.3
5.4

STATEM BN ..o
Morse theory and foliations......cccceveieiii i
Vector fields on the two-diSC.....ccccovvvvviiiiiiiieie e
Proof of Haefliger’s theorem ..o

Novikov’s compact leaf

6.1
6.2
6.3
6.4

Statement.....coeiniiie e,
Proof of Auxiliary theorem | .......ccooiiiiiiiiiiie e,
Proof of Auxiliary theorem I | .....cccooiviiiiiii e,

Some corollaries of the Novikov’s compact leaf theorem . .

Rank of 3-manifolds

Tischler’s theorem

8.1
8.2

PrelimiNari€s. e
Proof of Tischler’s theorem and generalizations...............

Plante’s compact leaf theorem

9.1

9.2
9.3

Growth of foliations and existence of compact leaves

9.1.1 Growth of Riemannian manifolds .........cccccoevee..
0.1.2  Growth of lI€aVeS.....oocevieeeiiiiiee e
0.1.3  Growth of 0rbitS i
9.1.4 Combinatorial growth of leaves........c..cccocerirrrnene.
9.15 Growth of group S ..o
Holonomy invariant MeasuUresS.....cccccevvevveceeseeiie e seesineas
Plante’s theOTemM ..o

53

53
55

59

59
66
69
74

77

77
78
82
85

87

87
88
90
100

103

107

107
108



Contents

10. Currents, distributions, foliation cycles and transverse measures

101 Introduction
102 Currents
1021 Examples
10.3 Invariant measures
1031 Examples
104 Currents and transverse measures
104.1 Examples
10.5 Cone structures in manifolds

11 Foliation cycles: A homological proof of Novikov’s com-
pact leaf theorem

11.0. 1Examples
11.0. 2Homological proof ofNovikov’s compact
leaf theorem

Appendix A Structure of codimension one foliations: Dip-
polito’s theory

A.l  Semi-proper leaves, Dippolito’s semi-stability
A2 Completion of an invariant open set

A.3 Proof of Dippolito’s semi-stability theorem
A4 Guided exercises: Cantwell-Conlon’stheory

Bibliography

Index

A21 Completion of an invariant open set -revisited . .

X1

135



