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HOLOMORPHIC FOLIATIONS WITH MANY CLOSED LEAVES

BRUNO SCARDUA

ABSTRACT. In this talk we discuss holomorphic foliations with isolated singularities on a com-
plex compact surface. We assume that in the complement of some compact curve the leaves of
the foliation are closed, i.e., closed off the singular set of the foliation. Then we prove that, under
mild and natural conditions on the singularities of the foliation in this curve (sometimes also in
the curve itself), there is a meromorphic first integral for the foliation in the compact surface.
This result can be seen as a generalization of a classical result of Darboux-Jouanolou assuring
the existence of a rational first integrals for codimension one algebraic foliations on the complex
projective space provided that there are infinitely many invariant algebraic hypersurfaces.

REFERENCES

C. Camacho, A. Lins Neto and P. Sad: Topological invariants and equidesingularization for holomorphic
vector fields; J. of Diff. Geometry, vol. 20, no. 1 (1984), 143-174.

C. Camacho, A. Lins Neto and P. Sad: Foliations with algebraic limit sets; Ann. of Math. 136 (1992), 429-446.
C. Camacho, R. Rosas: Invariant sets near singularities of holomorphic foliations. Ergodic Theory and Dy-
namical Systems, DOI: http://dx.doi.org/10.1017/etds.2015.23 (About DOI), 11 pages. Published online: 21
July 2015.

C. Camacho, P. Sad: Invariant varieties through singularities of holomorphic vector fields. Ann. of Math. (2)
115 (1982) no. 3, 579-595.

D. Cerveau, J.-F. Mattei, Formes intégrables holomorphes singuliéres, Astérisque, Vol. 97 (1982). MR
86£:58006

D. Cerveau et R. Moussu: Groupes d’automorphismes de (C,0) et équations différentielles ydy + --- = 0;
Bull. Soc. Math. France, 116 (1988), 459-488.

H. Dulac, Solutions d’un systeme de équations différentiale dans le voisinage des valeus singuliéres, Bull. Soc.
Math. France 40 (1912) 324-383.

E. Ghys, A propos d’ n théoréme de J.-P. Jouanolou concernant les feuilles fermées des feuilletages holo-
morphes. Rend. Circ. Mat. Palermo (2) 49 (2000), no. 1, 175-180.

J.P. Jouanolou, Equations de Pfaff algebriques, Lecture Notes in Math. 708, Springer-Verlag, Berlin, 1979.
J. Martinet and J-P. Ramis, Probléme de modules pour des équations différentielles non linéaires du premier
ordre, Publ. Math. Inst. Hautes Etudes Scientifiques, 55 (1982), 63-124.

J.F. Mattei and R. Moussu, Holonomie et intégrales premiéres, Ann. Sci. Ecole Norm. Sup. (4) 13 (1980),
469-523.

I. Nakai: Separatrices for nonsolvable dynamics on C, 0, Ann. Inst. Fourier (Grenoble) 44 (1994), 569-599.
A. Seidenberg, Reduction of singularities of the differential equation Ady = Bdzx; Amer. J. of Math. 90 (1968),
248-269.



