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A structural theorem for codimension-one foliations on Pn, n ≥ 3,

with an application to degree-three foliations

DOMINIQUE CERVEAU AND ALCIDE LINS NETO

Abstract. Let F be a codimension-one foliation on Pn : for each point p ∈ Pn
we defineJ (F, p) as the order of the first non-zero jet jkp(ω) of a holomorphic 1-

form ω definingF at p. The singular set ofF is sing(F) = {p ∈ Pn |J (F, p) ≥
1}. We prove (main Theorem 1.2) that a foliation F satisfying J (F, p) ≤ 1 for
all p ∈ Pn has a non-constant rational first integral. Using this fact we are able to
prove that any foliation of degree-three on Pn , with n ≥ 3, is either the pull-back

of a foliation on P2, or has a transverse affine structure with poles. This extends
previous results for foliations of degree at most two.
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Notation

1. On: the ring of germs at 0 ∈ Cn of holomorphic functions.

O∗
n = { f ∈ On | f (0) %= 0}. mn = { f ∈ On | f (0) = 0}.

2. f | g: f, g ∈ mn \ {0} and f divides g.

3. f ! g: f, g ∈ mn \ {0} and f does not divide g.

4. [ f, g]0: the intersection number of f, g ∈ m2 \ {0}, when f and g have no

common factor.

5. < f, g >: the ideal generated by f, g ∈ Op.

6. Diff(Cn, p): the group of germs at p ∈ Cn of biholomorphisms f with f (p) =
p.

7. iX (ω): the interior product of the vector field X and the form ω.
8. LX : the Lie derivativative in the direction of the vector field X .

9. j kp: the k
th-jet at the point p.

1. Introduction

In a previous paper [10] we have proved that the space of holomorphic codimension-

one foliations and degree-two on Pn , with n ≥ 3, has six irreducible components. A
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