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K = algebraically closed field

In this talk: foliations = foliations on the projective plane




Introdution

Foliations

K = algebraically closed field
In this talk: foliations = foliations on the projective plane
Let d € Z>o.

A foliation, F, of degree d on the projective plane IP%{ is given, mod K*, by a
non-zero element w € HO(PZ,, leﬂ (d + 2)) with finite singular locus
K
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Introdution

Foliations

K = algebraically closed field
In this talk: foliations = foliations on the projective plane
Let d € Z>o.

A foliation, F, of degree d on the projective plane IP%{ is given, mod K*, by a
non-zero element w € HO(PZ,, leﬂ (d + 2)) with finite singular locus
K

Explicitly:

o Using the Euler exact sequence we can see w as a projective 1-form:
w = Adx + Bdy + Cdz

on A% such that A, B,C € K|z, y, z] are homogeneous of degree d + 1 and
Az + By + Cz = 0 with

sing(w) = Z(A, B,C) = {p € Pk | A(p) = B(p) = C(p) = 0}

finite.
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Introdution

Foliation in terms of vector field

Assume that the characteristic of K does not divide d + 2. The notion of foliation
can be given in terms of homogeneous vector fields.
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Introdution

Foliation in terms of vector field

Assume that the characteristic of K does not divide d + 2. The notion of foliation
can be given in terms of homogeneous vector fields.

o In this sense, a foliation of degree d on IP’%( is determined, modulo K*, by a
homogeneous vector field on A%,

v = Ao + A1y + A28 € Xy(AY)

where Ag, A1, A> € K|z,y, z] are homogeneous of degree d with

div(v) = 0, Ag + 8yA1 +0,A2 =0
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Introdution

Foliation in terms of vector field

Assume that the characteristic of K does not divide d + 2. The notion of foliation
can be given in terms of homogeneous vector fields.

o In this sense, a foliation of degree d on IE”%( is determined, modulo K*, by a
homogeneous vector field on A%,

v = A8y + A1y + A28, € X4(A3,)
where Ag, A1, A> € K|z,y, z] are homogeneous of degree d with

div(v) = 0, Ag + OyAl +0,A2 =0

The equivalence of these notions is given by the following result:

@ There is a bijection between the set of projective 1-forms on A% of degree d + 1
and homogeneous vector fields with divergent zero of degree d.

®Jouanolou - Equations de Pfaff algébriques
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Introdution

Example

Suppose that F is defined by the homogeneous 1-form
w = Adx + Bdy + Cdz

and write
dw = (d+ 2)(Ldy AN dz — Mdxz A dz + Ndz A dy).
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Introdution

Example

Suppose that F is defined by the homogeneous 1-form
w = Adx + Bdy + Cdz

and write
dw = (d+ 2)(Ldy AN dz — Mdxz A dz + Ndz A dy).

The homogeneous vector field degree d with divergent zero is given by

vy = LOy + M8y + NO,.
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Introdution

Example

Suppose that F is defined by the homogeneous 1-form
w = Adx + Bdy + Cdz

and write
dw = (d+ 2)(Ldy AN dz — Mdxz A dz + Ndz A dy).

The homogeneous vector field degree d with divergent zero is given by

vy = LOy + M8y + NO,.

Example: Let a € K* and consider:

w = yzdr — azzdy + (o — 1)zydz.

Wodson Mendson On reduction modulo p of fo



Introdution

Example

Suppose that F is defined by the homogeneous 1-form
w = Adx + Bdy + Cdz

and write
dw = (d+ 2)(Ldy AN dz — Mdxz A dz + Ndz A dy).

The homogeneous vector field degree d with divergent zero is given by

vy = LOy + M8y + NO,.

Example: Let a € K* and consider:
w = yzdr — azzdy + (o — 1)zydz.

Then w defines a foliation of degree 1 on P%( and the vector field associated is

given by:
200 — 1 2 -« 11—«
= Oz — | YO, 0.
° (3>I'+<3>‘“+< 3 )Z

Wodson Mendson On reduction modulo p of fo



Introdution

Invariant cu

Let F be a foliation on P2. given by a projective 1-form w.
K




Introdution

Invariant curves

Let F be a foliation on P%{ given by a projective 1-form w.

Let C ={F =0} C ]P’f{ be an algebraic curve given by a irreducible polynomial
F € Klz,y,z].
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Introdution

Invariant curves

Let F be a foliation on P%{ given by a projective 1-form w.

Let C ={F =0} C ]P’f{ be an algebraic curve given by a irreducible polynomial
F € Klz,y,z].

The curve C is F-invariant if there is a homogeneous 2-form o on Ai( such that

dF Nw = Fo
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Introdution

Invariant curves

Let F be a foliation on P%{ given by a projective 1-form w.

Let C ={F =0} C ]P’f{ be an algebraic curve given by a irreducible polynomial
F € Klz,y,z].

The curve C is F-invariant if there is a homogeneous 2-form o on Ai( such that

dF Nw = Fo
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Introdution

Example: foliations with invariant curves

e The foliation given by
w = yzdr — azzdy + (o — 1)xydz.

has {x = 0}, {y = 0} and {z = 0} as invariant curves.

on Mendson On reduction modulo p of



Introdution

Example: foliations with invariant curves

o The foliation given by
w = yzdr — azzdy + (o — 1)xydz.

has {x = 0}, {y = 0} and {z = 0} as invariant curves.

e Logarithmic foliations: Let di,do,...,dr € Z>o and Fi,..., Fr € K[x,y, 2]
homogeneous polynomials with d; = deg(F};). Suppose that Fi,..., F; are
irreducible and coprime. Let ai,...,0a, € K* such that >7_; a;d; = 0 and
consider the 1-form

T
dF;
Q= F1F2~-FT_1FT;ai F‘.

i
The 1-form  defines, Fq, a foliation of degree d =3, d; — 2 on IP’%. We say

that Fq is a logarithmic foliation of type (d1,...,d;). The curves
C; = {F; = 0} are F-invariant.

son Mendson On reduction modulo p of f



Introdution

Jouanolou example: foliations without invariant curves

Let d € Z~1 and consider the foliation on IP%{ given by the projective 1-form:

Fa: Qg = (2% — y™dae + (zy? — 27 Hdy + (2% — 29 dz
vy = 2%8, + Id(?y + ydaz
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Introdution

Jouanolou example: foliations without invariant curves

Let d € Z~1 and consider the foliation on IP%( given by the projective 1-form:

Fa: Qg = (2% — y™dae + (zy? — 27 Hdy + (2% — 29 dz
vy = 2%8, + er@y + ydaz

¢ If K = C the foliation Fy4 does not have tnvariant algebraic curves.

%Jouanolou - Equations de Pfaff algébriques
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Introdution

Jouanolou example: foliations without invariant curves

Let d € Z~1 and consider the foliation on IP%( given by the projective 1-form:

Fa: Qg = (2% — y™dae + (zy? — 27 Hdy + (2% — 29 dz
vy = 2%8, + Id(?y + ydaz

¢ If K = C the foliation Fy4 does not have tnvariant algebraic curves.

%Jouanolou - Equations de Pfaff algébriques

This result implies in particular that on ]P’(% almost all foliation on the complex
projective plane have no algebraic invariant curves.
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Part II: Reduction modulo p




Reduction modulo p

Reduction modulo p

Consider the case where K = C. Let F be a foliation on ]P% of degree d defined by
the projective 1-form:

w = Adx + Bdy + Cdz A,B,C € Clz,y, z)a+1
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Reduction modulo p

Reduction modulo p

Consider the case where K = C. Let F be a foliation on ]P% of degree d defined by
the projective 1-form:

w = Adx + Bdy + Cdz A,B,C € Clz,y, z)a+1

and let Z[F] the finitely generated Z-algebra obtained by adjoining all coefficients
and their inverses that occur in A, B and C
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Reduction modulo p

Reduction modulo p

Consider the case where K = C. Let F be a foliation on ]P% of degree d defined by
the projective 1-form:

w = Adx + Bdy + Cdz A,B,C € Clz,y, z)a+1

and let Z[F] the finitely generated Z-algebra obtained by adjoining all coefficients
and their inverses that occur in A, B and C

Let F be a foliation on ]P’% given by the 1-form:

w = yzdr — azzdy + (o — 1)zydz.

for some oo € C — Q. Then the algebra associated is Z[a, 1]
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Reduction modulo p

Reduction modulo p

Consider the case where K = C. Let F be a foliation on ]P% of degree d defined by
the projective 1-form:

w = Adx + Bdy + Cdz A,B,C € Clz,y, z)a+1

and let Z[F] the finitely generated Z-algebra obtained by adjoining all coefficients
and their inverses that occur in A, B and C

Let F be a foliation on ]P’% given by the 1-form:

w = yzdr — azzdy + (o — 1)zydz.

for some oo € C — Q. Then the algebra associated is Z[a, 1]

For the Jouanolou foliation, A, B,C € Z[z,y, 2] so that Z|F,] = Z.
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Reduction modulo p

Reduction modulo p

Fact: For each maximal ideal p € Spm(Z[F]) the residue field Fp, = Z[F]/p is
finite, in particular of characteristic p > 0.

on Mendson On reduction modulo p of



Reduction modulo p

Reduction modulo p

Fact: For each maximal ideal p € Spm(Z[F]) the residue field Fp, = Z[F]/p is
finite, in particular of characteristic p > 0.

Denote by wy the 1-form over ?p obtained by reduction modulo p of all coefficient
which appears in A, B and C. We obtain a non-zero element of
Ho (IP‘% ,Qég ® Opz2 (d+2)) and wp determines a foliation on IP’% :

P Fp Fp P

wp = Adz + Bdy + Cdz mod p
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Reduction modulo p

Reduction modulo p

Fact: For each maximal ideal p € Spm(Z[F]) the residue field Fp, = Z[F]/p is
finite, in particular of characteristic p > 0.

Denote by wy the 1-form over Fp obtained by reduction modulo p of all coefficient

which appears in A, B and C. We obtain a non-zero element of

Ho (IP‘% ,9[1)2 ® Opz2 (d+2)) and wp determines a foliation on IP’% :
P Fp Fp P

wp = Adz + Bdy + Cdz mod p

The foliation determined by wy is denoted by Fp and is called the reduction
modulo p of F.
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Reduction modulo p

uction modulo p

Natural question:




Reduction modulo p

Reduction modulo p

Natural question:

Suppose that an abstract property P holds for Fy for an infinitely many primes
(or almost all primes) p € Spm(Z[F]). What we can say about F?
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Reduction modulo p

Reduction modulo p

Natural question:

Suppose that an abstract property P holds for Fy for an infinitely many primes
(or almost all primes) p € Spm(Z[F]). What we can say about F?

e infinitely many primes = primes in some dense subset of Spm(Z[F]);

e almost all primes = primes in some non-empty open subset of Spm(Z[F]).
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Reduction modulo p

Reduction modulo p

Natural question:

Suppose that an abstract property P holds for Fy for an infinitely many primes
(or almost all primes) p € Spm(Z[F]). What we can say about F?

e infinitely many primes = primes in some dense subset of Spm(Z[F]);

e almost all primes = primes in some non-empty open subset of Spm(Z[F]).

When Z[F] = Z then the notions: infinitely many primes and all most
primes are the usual notions.
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Reduction modulo p

uction modulo p

The property P can be:

o the existence of Fp-invariant curves;




Reduction modulo p

duction modulo p

The property P can be:
o the existence of Fp-invariant curves;

e the foliation Fy is p-closed,;

» modulo p



Reduction modulo p

Reduction modulo p

The property P can be:
o the existence of Fp-invariant curves;

e the foliation Fy is p-closed,;

Let F be a foliation on IP’(% and suppose that Fp has an invariant curve of degree
less than d for almost all primes p. Then, F has an invariant curve of degree less
than d.
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Reduction modulo p

Reduction modulo p

The property P can be:
o the existence of Fp-invariant curves;

e the foliation Fy is p-closed,;

Let F be a foliation on IP’(% and suppose that Fp has an invariant curve of degree
less than d for almost all primes p. Then, F has an invariant curve of degree less
than d.

Idea: the set S(F, K, d) of foliations on IP’% that have invariant curves of degree
< d is algebraic variety over K. In particular, S(F,C,d) # @ if and only if
S(F,Fyp,d) # @ for almost all primes p.
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Reduction modulo p

Foliations on characteristic p > 0: the p-divisor on IP’%‘»

K = algebraically closed field of characteristic p > 0.
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Reduction modulo p

Foliations on chara stic p > 0: the p-divisor on IP)%‘»

K = algebraically closed field of characteristic p > 0.
Let F be a foliation on IP’% of degree d defined by

w = Adx + Bdy + Cdz

and suppose that ptd+ 2.
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Reduction modulo p

Foliations on characteristic p > 0: the p-divisor on IP)%‘»

K = algebraically closed field of characteristic p > 0.
Let F be a foliation on IP’% of degree d defined by

w = Adx + Bdy + Cdz

and suppose that p { d + 2. Write dw = (d + 2)(Ldy A dz — Mdx A dz + Ndz A dy)
and let v, be the vector field of degree d associated to F given by

vy = LOy + M8y + NO,.
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Reduction modulo p

Foliations on characteristic p > 0: the p-divisor on IP)%‘»

K = algebraically closed field of characteristic p > 0.
Let F be a foliation on IP’% of degree d defined by

w = Adx + Bdy + Cdz

and suppose that p { d + 2. Write dw = (d + 2)(Ldy A dz — Mdx A dz + Ndz A dy)
and let v, be the vector field of degree d associated to F given by

Vo = L0z + MOy + NO-.
The p-divisor is given by

Af = {ivfjw = 0}

Note that Az has degree p(d — 1) +d + 2.
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Reduction modulo p

Foliations on characteristic p > 0: the p-divisor on IP’%‘»

K = algebraically closed field of characteristic p > 0.
Let F be a foliation on IP’% of degree d defined by

w = Adx + Bdy + Cdz

and suppose that p { d + 2. Write dw = (d + 2)(Ldy A dz — Mdx A dz + Ndz A dy)
and let v, be the vector field of degree d associated to F given by

Vo = L0z + MOy + NO-.
The p-divisor is given by

Af = {ivfjw = 0}

Note that Az has degree p(d — 1) +d + 2.

The foliation F is p-closed if Ax = 0.
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Reduction modulo p

Let a € K* and consider:

w = yzdr — azzdy + (o — 1)zydz.




Reduction modulo p

Let a € K* and consider:

w = yzdr — azzdy + (o — 1)zydz.

Then w defines a foliation of degree 1 on H”%{. The vector field associated is given

by:
20 — 1 2 -« —1—-«
0= (B ) sk (357 oo+ (550 0
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Reduction modulo p

Let a € K* and consider:

w = yzdr — azzdy + (o — 1)zydz.

Then w defines a foliation of degree 1 on H”%{. The vector field associated is given

by:
200 —1 22—« —1—-«a
”:( 3 )ma”(Tﬁaﬁ( 3 )Zaz

By iteration we get:

2aP — 1 2— aP “1—ap
P = ('J‘T) 20, + (Ta) Yoy + (Ta) 20,

and the equation for the p-divisor is:

typw = yzoP (z) — azzvP (y) + (a — 1)zyvP (2) = (of — a)zyz
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Reduction modulo p

The p-divisor

The main property of the p-divisor is the following.




Reduction modulo p

The p-divisor

The main property of the p-divisor is the following.

@ Let F be a non-p-closed foliation on ]P’i and C C Pi be an algebraic curve.
o If C is F-invariant then ordc(Ax) > 0;
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Reduction modulo p

The p-divisor

The main property of the p-divisor is the following.

@ Let F be a non-p-closed foliation on ]P’i and C C Pi be an algebraic curve.
o If C is F-invariant then ordc(Ax) > 0;
o Ifordc(Ar) Z0 mod p then C is F-invariant.
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Introdution
Reduction modulo p
Applications to foliatior

ver

The p-divisor

The main property of the p-divisor is the following.

@ Let F be a non-p-closed foliation on ]P’i and C C Pi be an algebraic curve.
o If C is F-invariant then ordc(Ax) > 0;

o Ifordc(Ar) Z0 mod p then C is F-invariant.

2W.Mendson - Foliations on smooth algebraic surface in positive characteristic

On the projective plane over characteristic p > 0 any foliation of degree d such
that ptd+ 2 has an invariant algebraic curve.
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Reduction modulo p

The p-divisor

On the projective plane over characteristic p > 0 any non-p-closed foliation of
degree d has an invariant algebraic curve of degree less than or equal to
p(d—1)+d+2.
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Reduction modulo p

The p-divisor

On the projective plane over characteristic p > 0 any non-p-closed foliation of
degree d has an invariant algebraic curve of degree less than or equal to

p(d—1)+d+2.

Problem: Let F be a foliation in the projective plane over the characteristic
p > 0. How many solutions can F have?
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Introdution
Reduction modulo p

\pplications to foliations over

The p-divisor

On the projective plane over characteristic p > 0 any non-p-closed foliation of
degree d has an invariant algebraic curve of degree less than or equal to
p(d—1)+d+2.

Problem: Let F be a foliation in the projective plane over the characteristic
p > 0. How many solutions can F have?

Proposition

@ A foliation is p-closed if and only if it has infinitely many solutions.

9Brunella, Nicolau - Sur les hypersurfaces solutions des équations de Pfaff




Introdution
Reduction modulo p
Applications to foliatior ver

The p-divisor

On the projective plane over characteristic p > 0 any non-p-closed foliation of
degree d has an invariant algebraic curve of degree less than or equal to
p(d—1)+d+2.

Problem: Let F be a foliation in the projective plane over the characteristic
p > 0. How many solutions can F have?

@ A foliation is p-closed if and only if it has infinitely many solutions.

2Brunella, Nicolau - Sur les hypersurfaces solutions des équations de Pfaff

@ Let p > 2 be a prime number such that 7{p+4 and p Z1 mod 3. Then the
Jouanolou foliation, Fo, over characteristic p > 0 has an unique invariant
algebraic curve and that curve has degree p + 4.

%W .Mendson - Arithmetic aspects of the Jouanolou foliation
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Applications to foliations over C

raic solutior

Goal: use reduction modulo p and property of the p-divivor to prove the
non-algebraicity of foliations.

1Carnicer - The Poincare problem in the nondicritical case




Applications to foliations ove

‘aic solutions

Goal: use reduction modulo p and property of the p-divivor to prove the
non-algebraicity of foliations.

¢ Let F be a non-dicritical foliation on IP% defined by a projective 1-form
w = Adx + Bdy + Cdz with A, B,C € Z[z,y, z]. Let p be a prime number such
that p > d+ 2. If A].-p is trreductble then F has no algebraic solutions.

2W.Mendson - Foliations on smooth algebraic surfaces in position characteristic

1 Carnicer - The Poincare problem in the nondicritical case




Applications to foliations ove

aic solutions

Goal: use reduction modulo p and property of the p-divivor to prove the
non-algebraicity of foliations.

¢ Let F be a non-dicritical foliation on IP% defined by a projective 1-form
w = Adx + Bdy + Cdz with A, B,C € Z[z,y, z]. Let p be a prime number such
that p > d+ 2. If A].-p is trreductble then F has no algebraic solutions.

2W.Mendson - Foliations on smooth algebraic surfaces in position characteristic

Idea: Suppose that there is a invariant curve C' = {F = 0} that is F-invariant.
We can assume that F € Z[z,y, z]. The Carnicer bound! implies that

deg(C) < d+ 2. Reducing modulo p and using the irreducibility of AF, we get a
contradiction.

1 Carnicer - The Poincare problem in the nondicritical case
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Applications

The Jouanolou foliation of degree 2 or 3 has mo algebraic solutions.




Applications to foliations over C

Applications

The Jouanolou foliation of degree 2 or 3 has mo algebraic solutions.

Let F be a foliation on IP’%.

If the p-divisor A, is irreducible for almost all primes p then F has no algebraic
solutions.




Applications to foliations ove

Applications

The Jouanolou foliation of degree 2 or 3 has mo algebraic solutions.

Let F be a foliation on IP’%.

If the p-divisor A, is irreducible for almost all primes p then F has no algebraic
solutions.

Idea: Suppose that there is a invariant curve C = {F = 0} that is F-invariant.
This curve has degree e. For large primes p we obtain ¢’ mod p= Az, a
contradiction since the degree of the p-divisor depends of p.
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Applications to foliations over C

There are foliations on ]P’% without algebraic invariant curves such that its
reduction modulo p has non-irreducible p-divisor for infinitely many primes p.




There are foliations on IP’% without algebraic invariant curves such that its
reduction modulo p has non-irreducible p-divisor for infinitely many primes p.

Let ® be the morphism

o: P2 — P2 [:y: 2] [22: 92 27

and consider G = ®*Fy, where Fg is the Jouanolou foliation of degree d. Then,
Gy is not p-closed for infinitely many primes p with the p-divisor having a
p-component.




Applications to foliations over C

Invariant curves via cha

Using reduction modulo two it is possible to give a new proof of the following
result?:

2W.Mendson - Arithmetic aspects of the Jouanolou foliation

3J.V.Pereira, P.F.Sdnchez - Automorphim and non-integrability




Applications to foliations ove

Invariant ct s via characteristic 2

Using reduction modulo two it is possible to give a new proof of the following
result?:

Let d € Z such that dZ1 mod 3 and d =1 mod 2. If K = C then the Jouanolou
foliation of degree d has no algebraic solutions.

The idea of the proof:

2W.Mendson - Arithmetic aspects of the Jouanolou foliation

3J.V.Pereira, P.F.Sdnchez - Automorphim and non-integrability
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Applications to foliations ove

Invariant ct s via characteristic 2

Using reduction modulo two it is possible to give a new proof of the following
result?:

Let d € Z such that dZ1 mod 3 and d =1 mod 2. If K = C then the Jouanolou
foliation of degree d has no algebraic solutions.

The idea of the proof:

step 1: Suppose that there is an algebraic curve Cq given by an irreducible
polynomial F € Clz, y, z];

2W.Mendson - Arithmetic aspects of the Jouanolou foliation

3J.V.Pereira, P.F.Sdnchez - Automorphim and non-integrability
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Applications to foliations ove

Invariant curves via characterist

Using reduction modulo two it is possible to give a new proof of the following
result?:

Let d € Z such that dZ1 mod 3 and d =1 mod 2. If K = C then the Jouanolou
foliation of degree d has no algebraic solutions.

The idea of the proof:

step 1: Suppose that there is an algebraic curve Cq given by an irreducible
polynomial F € Clz, y, z];

step 2: An particular property of the automorphim group of 543 permits to
construct a invariant curve C7, from Cp, that has degree d 4+ 2 and it is defined
over a number field L. In particular, deg(C1) =1 mod 2;

2W.Mendson - Arithmetic aspects of the Jouanolou foliation

3J.V.Pereira, P.F.Sdnchez - Automorphim and non-integrability
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Applications to foliations over C

Invariant curves via characterist

Using reduction modulo two it is possible to give a new proof of the following
result?:

Let d € Z such that dZ1 mod 3 and d =1 mod 2. If K = C then the Jouanolou
foliation of degree d has no algebraic solutions.

The idea of the proof:

step 1: Suppose that there is an algebraic curve Cq given by an irreducible
polynomial F € Clz, y, z];

step 2: An particular property of the automorphim group of 543 permits to
construct a invariant curve C7, from Cp, that has degree d 4+ 2 and it is defined
over a number field L. In particular, deg(C1) =1 mod 2;

step 3: The condition d =1 mod 2 implies that the foliation F; mod 2Z is not
2-closed. Main fact: the 2-divisor is irreducible of degree 3d;

2W.Mendson - Arithmetic aspects of the Jouanolou foliation

S.I.V.Pereira, P.F.Sdnchez - Automorphim and non-integrability
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Applications to foliations over C

Invariant curves via characterist

Using reduction modulo two it is possible to give a new proof of the following
result?:

Let d € Z such that dZ1 mod 3 and d =1 mod 2. If K = C then the Jouanolou
foliation of degree d has no algebraic solutions.

The idea of the proof:

step 1: Suppose that there is an algebraic curve Cq given by an irreducible
polynomial F € Clz, y, z];

step 2: An particular property of the automorphim group of 543 permits to
construct a invariant curve C7, from Cp, that has degree d 4+ 2 and it is defined
over a number field L. In particular, deg(C1) =1 mod 2;

step 3: The condition d =1 mod 2 implies that the foliation F; mod 2Z is not
2-closed. Main fact: the 2-divisor is irreducible of degree 3d;

step 4: Reducing C; modulo 2 we get a contradiction by degree comparison since
C1 =Ax, mod 2.

2W.Mendson - Arithmetic aspects of the Jouanolou foliation

S.I.V.Pereira, P.F.Sdnchez - Automorphim and non-integrability
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Some comments in higher dimension

The technique of reduction modulo p for codimension one foliation on the
projective spaces can be used to give a proof of the following theorem about
irreducible components:
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The technique of reduction modulo p for codimension one foliation on the

projective spaces can be used to give a proof of the following theorem about
irreducible components:

ab et d e Z>3 and dy,da € Z>o such that d = dy + da + 2. Consider the rational
map

U: Map; (P, Pt x Pg) x Fol(g, 4,)(P¢ x PE) — ——— Folq (P2)
(®,G) — *G.

Let U be the open set of definition of ¥ and C(q,q, a,) the Zariski closure of
Y(U). Then, C(g;d;,dy) 18 an irreductible component of Folq (P2).

%W .Mendson - Folheacdes de codimensdo um em caracteristica positiva e aplicagdes

bW,Mendsou, J.V.Pereira - Codimension one foliations in positive characteristic

The topics in the proof include:
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The technique of reduction modulo p for codimension one foliation on the
projective spaces can be used to give a proof of the following theorem about
irreducible components:

ab et d e Z>3 and dy,da € Z>o such that d = dy + da + 2. Consider the rational
map

U: Map; (P, Pt x Pg) x Fol(g, 4,)(P¢ x PE) — ——— Folq (P2)
(®,G) — *G.

Let U be the open set of definition of ¥ and C(q,q, a,) the Zariski closure of
Y(U). Then, C(g;d;,dy) 18 an irreductible component of Folq (P2).

%W .Mendson - Folheacdes de codimensdo um em caracteristica positiva e aplicagdes

bW,Mendsou, J.V.Pereira - Codimension one foliations in positive characteristic

The topics in the proof include:

o the struture of the p-divisor for generic foliations on H"}( X IP}(;
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The technique of reduction modulo p for codimension one foliation on the
projective spaces can be used to give a proof of the following theorem about
irreducible components:

ab et d e Z>3 and dy,da € Z>o such that d = dy + da + 2. Consider the rational
map

U: Map; (P, Pt x Pg) x Fol(g, 4,)(P¢ x PE) — ——— Folq (P2)
(®,G) — *G.

Let U be the open set of definition of ¥ and C(q,q, a,) the Zariski closure of
Y(U). Then, C(g;d;,dy) 18 an irreductible component of Folq (P2).

%W .Mendson - Folheacdes de codimensdo um em caracteristica positiva e aplicagdes

bW,Mendsou, J.V.Pereira - Codimension one foliations in positive characteristic

The topics in the proof include:
.o . . . . 1 1 .
e the struture of the p-divisor for generic foliations on Py x P ;

e proving the analogous theorem in positive characteristic and lift to
characteristic 0.
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Thank you ;-)
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