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CLASSES D’HOMOTOPIE DE CHAMPS DE VECTEURS 29

orbite périodique borde un disque, celui-ci rencontre une autre orbite
périodique;

3. les champs ne vérifiant pas la propriété d’enlacement.

Dans chaque classe d’homotopie de champs de vecteurs sur une variété de
Seifert dont I’homologie n’est pas nulle, nous avons construit un champ de
Morse-Smale appartenant a la premiere catégorie. En particulier, d’apres [11,

27], ces champs de vecteurs sont transverses a un feuilletage.

QUESTION. Peut-on classifier a la Wada les entrelacs indexés, sans
composante homologue a zéro, d’une variété de Seifert réalisables comme
entrelacs d’orbites périodiques d’un Morse-Smale ?

QUESTION. Les autres entrelacs réalisables sont-ils obtenus par somme
connexe avec un entrelacs de Wada de S° ?

(1]
[2]
[31]

[4]

(51

[6]
[71
[8]
(9]
[10]

[11]

BIBLIOGRAPHIE

Asivov, D. Homotopy of non-singular vector fields to structurally stable ones.
Ann. of Math. (2) 102 (1975), 55-65.

BENEDETTI, R. and C. PETRONIO. Branched Standard Spines of 3-Manifolds.
Lecture Notes in Mathematics /653. Springer-Verlag, Berlin, 1997.
CAMPOS, B., J. MARTINEZ ALFARO and P. VINDEL. Bifurcations of links of
periodic orbits in non-singular Morse-Smale systems on S°. Nonlinearity

10 (1997), 1339-1355.

CASASAYAS, J., J. MARTINEZ ALFARO and A. NUNES. Knots and links in
integrable Hamiltonian systems. J. Knot Theory Ramifications 7 (1998),
123-153.

CoLIN, V., E. GIROUX and K. HONDA. On the coarse classification of tight
contact structures. In: Topology and Geometry of Manifolds (Athens,
GA, 2001), Proc. Sympos. Pure Math. 7/, 109-120. Amer. Math. Soc.,
Providence (R.1.), 2003.

DUFRAINE, E. About homotopy classes of non-singular vector fields on the
three-sphere. Qual. Theory Dyn. Syst. 3 (2002), 361-376.

ELIASHBERG, YA.M. and W.P. THURSTON. Confoliations. University Lecture
Series /3. Amer. Math. Soc., Providence (R.I.), 1998.

FRANKS, J. The periodic structure of nonsingular Morse-Smale flows. Comment.
Math. Helv. 53 (1978), 279-294.

GEIGES, H. Contact geometry. (arXiv: math. SG/0307242, 2003.) To appear
in Handbook of Differential Geometry, vol. 2.

GomPF, R.E. Handlebody construction of Stein surfaces. Ann. of Math. (2)
148 (1998), 619-693.

GOODMAN, S. Vector fields with transverse foliations. Topology 24 (1985),
333-340.



30

[12]
[13]

[14]

[15]

[16]

(23]
[24]
[25]
[26]

(27]

E. DUFRAINE

HonDA, K. Confoliations transverse to vector fields. Preprint, 1998.

KUPERBERG, G. Noninvolutory Hopf algebras and 3-mranifold invariants. Duke
Math. J. 84 (1996), 83-129.

KUPERBERG, K. A smooth counterexample to the Seifert conjecture. Ann. of
Math. (2) 140 (1994), 723-732.

MAcKAY, R.S. Complicated dynamics from simple topological hypotheses.
R. Soc. Lond. Philos. Trans. Ser. A Math. Phys. Eng. Sci. 359 (2001),
1479-1496.

MILNOR, J. W. Topology from the Differentiable Viewpoint. Princeton University
Press, Princeton (N.J.), 1997. Based on notes by David W. Weaver.
Revised reprint of the 1965 original.

MILNOR, J. W. and J. D. STASHEFF. Characteristic Classes. (Annals of Mathe-
matics Studies 76.) Princeton University Press, rinceton (N.J.), 1974.

MORGAN, J. W. Nonsingular Morse-Smale flows on 3-dimensional manifolds.
Topology 18 (1979), 41-53.

NEUMANN, W.D. and L. RUDOLPH. Difference index of vectorfields and the
enhanced Milnor number. Topology 29 (1990), §3-100.

PaLIs, J. and S. SMALE. Structural stability theorems. In : Global Analysis (Proc.
Sympos. Pure Math. XIV), 223-231. Amer. Math. Soc., Providence (R.1.),
1970.

PONTRIAGIN, L.S. A classification of mappings of the three-dimensional
complex into the two-dimensional sphere. Rec. Math. [Mat. Sbornik]
N.S. 9 (1941), 331-363.

—— Smooth manifolds and their applications in homotopy theory. In: Amer.
Math. Soc. Translations, Ser.2, Vol.1l, 1-114. Amer. Math. Soc.,
Providence (R.1.), 1959.

WADA M. Closed orbits of nonsingular Morse-Smale flows on §°. J. Math.
Soc. Japan 41 (1989), 405-413.

WILSON, F. WESLEY JR. Some examples of nonsingular Morse-Smale vector
fields on S°. Ann. Inst. Fourier (Grenoble) 27 (1977), 145-159.

YANO, K. Homology classes which are represented by graph links. Proc. Amer.
Math. Soc. 93 (1985), 741-746.

—— The homotopy class of nonsingular Morse-Smale vector fields on
3-manifolds. Invent. Math. 80 (1985), 435-451.
Nonsingular Morse-Smale flows on 3-manifolds which admit transverse
foliations. In: Foliations (Tokyo, 1983) (Adv. Stud. Pure Math. 5), 341—
358. North-Holland, Amsterdam, 1985.

(Recu le 18 novembre 2003 ; version révisée recue le 6 mai 2005)

Emmanuel Dufraine

Mathematics Institute

University of Warwick

GB-Coventry CV4 7AL
Grande-Bretagne

e-mail : dufraine@maths.warwick.ac.uk



	...

