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Rigorous Construction of Manifolds of Solutions of
PDEs

CaMILA LEAO CARDOZO AND MARCIO FUZETO GAMEIRO

Our aim is to rigorously compute implicitly defined manifolds of solutions
of infinite dimensional nonlinear equations. Using a multi-parameter continuation
method on a finite dimensional projection, a triangulation of the manifold is com-
puted and then is used to construct local charts of the global manifold in the infinite
dimensional domain of the operator. The goal is to apply the method to compute
portions of a two-dimensional manifold of equilibria of the Cahn-Hilliard equation.

Acknowledgements: We would like to thanks FAPESP by financial support.
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Local Homology Module with Respect to a Pair of
Ideals

CARLOS HENRIQUE TOGNON AND VICTOR HUGO JORGE PEREZ

We assume here that R is a commutative ring with nonzero identity. For a
R-module M and an ideal I of ring R there are two important functors in commu-
tative algebra and algebraic geometry which are the functor of I-torsion I'y (e) and
the functor of the I-adic completion Ay (e). It should be noted that the functor of
I-torsion I'y (e) is left exact and your i-th derived functor right H¢ (e) is called the
i-th local cohomology functor with respect to I. The local cohomology theory of
Grothendieck has proved to be an important tool in algebraic geometry, commuta-
tive algebra and algebraic topology. His theory dual local homology is also studied
for many mathematical: Greenlees and May [3], Tarrio [1], and Cuong and Nam
[2], etc. In this context we introduce a generalization of the concept of the local
homology module, which we call a local homology module with respect to a pair
of ideals (I,J), and study its various properties. Since we have the definition of
Hf"] (—) we can raise some questions about this R-module. Among these questions

we may ask, for example, if there are any relations with this module Hf“] (M) and
the local cohomology module with respect to a pair of ideals, such as if a is the dual
of other.
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Relations between a topological game and the
(Gs-diagonal property

DIONE A. LARA AND LEANDRO F. AURICHI

We present a selection principle that is equivalent to the space X having the
Gs-diagonal property. We also discuss some games related with that property.

REFERENCES
[1] J. G. Ceder. Some generalizations of metric spaces. Pacific J. Math., 11 1961, 105-125
[2] K. Kunen. Set Theory: An Introduction to Independence Proofs. North-Holland Publishing
Company, 1980.
[3] R. Engelking. General topology. Heldermann Verlag, 1989.
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On the continuity of attractors for a Chafee-Infante
equation in R

HENRIQUE B. DA CosTA, ALEXANDRE N. DE CARVALHO AND PEDRO MARIN-RUBIO

The main objective of our work is to study the asymptotic dynamics and conti-
nuity for parabolic equations. We are particularly interested in the case where the
spacial domain is unbounded. In order to do that we start with a Chafee-Infante
equation on the one-dimensional space and look for clues of asymptotic stability
when we approximate the unbounded domain by a family of bounded ones. Inspired
by the work of Mielke, [4], we prove upper semicontinuity of attractors. Although
Mielke just conjectured lower semicontinuity of attractors, we will discuss what we
expected to find in this sense.

Existence and upper semicontinuity of attractors has being a topic of various
studies and on the other hand lower semicontinuity has been systematically put
aside. In order to study evolution equations on unbounded domains the usual
Lebesgue spaces are not optimal, so we exploit weighed and locally uniform Lebesgue
spaces. We will define and talk about some properties of these particular spaces,
as well as on semigroup generation and attractors for equations on locally uniform
spaces.

Acknowledgements: We would like to thanks CAPES and FAPESP by financial
support.
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Maximal topologies with respect to a family of subsets
HENRY JOSE GULLO MERCADO AND LEANDRO FIORINI AURICHI

Let (X, T) be a topological space and let F be the family of all subsets of
X that satisfy a topological property P (invariant under homeomorphisms). If we
add new open sets to the topology and if F’ is the family of all subsets of the new
space which satisfy the property P, we can have that F # F’. In such cases we
say that the space is maximal with respect to the family 7. We show here some
characterizations of maximal spaces with respect to the family of some of its subsets:
compacts, dense, discrete and convergent sequences.

REFERENCES
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How does the cross-ratio can appear in surfaces in R*?

JORGE LuUIZ DEOLINDO SILVA AND FARID TARI

Uribe-Vargas introduced the cr-invariant (cross-ratio) in cusps of Gauss of sur-

faces in R3. For surfaces in R?%, the point Ps3(c) has behavior similar the cusps of
Gauss. We show the existence of local and multi-local curves at points P3(c) and

we

have established cross-ratio invariants at points P3(c) that are used to recover

two modulus in 4-jet of the projective parametrization of the surface.

Acknowledgements: We would like to thanks FAPESP /2012-00066-9 by financial

support.
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Equilibrium States for Derived from Anosov
diffeomorphisms

JORGE LuIis CRISOSTOMO PAREJAS AND ALI TAHZIBI

Consider a continuous map f : M — M on a compact metric space M. We
say that a f-invariant probability measure p is an equilibrium states for f associated
to potential ¢ : M — R if it satisfies

hu(F) + / ddp = sup{h () + / $dv}

where the supremum is taken over all f-invariant probability measures.

In this presentation, we will talk about equilibrium states for derived from
Anosov diffeomorphisms on T3 associated to potential defined for the Anosov (ac-
tion on homotopy) model.
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Rate of convergence of attractors for semilinear
singularly perturbed problems

LEONARDO PIRES AND ALEXANDRE NOLASCO DE CARVALHO

In this talk we exhibit a class of singularly perturbed parabolic problems
which the asymptotic behavior can be described by a system of ordinary differential
equation. We estimate the continuity of attractors in the Hausdorff metric by rate
of convergence of resolvent operator. Application to spatial homogenization and
large diffusion except in a neighborhood of a point will be considered.

REFERENCES
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FRS - genericity of plane curves

MOSTAFA SALARI NOGHABI AND FARID TARI

We propose a way to study the geometry of deformations of singular plane curves.
We obtain information on the inflections and vertices appearing on the deformed
curve. We also obtain the configuration of the evolute of the singular curve and
its deformations. We deal with local phenomena that occur generically in two-
parameter families of curves. These include the case of regular curves at inflections
of order < 3 and the cases of the cusp and ramphoid cusp singularities.
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Bourgin-Yang version of the Borsuk-Ulam theorem for
mod p-cohomology spheres

NELSON A. SiLvA AND DENISE DE MATTOS

Let G be a compact Lie group. The length is a cohomological index theory
introduced by Bartsch[1] motivated by the definition of category and equivariant
cup-length. It depends on a set A of G-spaces, a multiplicative equivariant coho-
mology theory h* and a choice of an ideal I C h*(pt). The notation for this index
is (A, h*,I) — length or simply .

For the p-tori groups of dimension k > 1, ie, G = (Z/2)*, (Z/p)* or (S1)*,
we calculate ¢(X), where X is a G-compact space and has the same Fo, F, or
@Q-cohomology of an n-sphere, respectvely. The results coincide with those of
Bartsch’s[1] for the particular case of representation spheres without fixed points of
the group action.

As a straightforward consequence of the monotonicity of length we obtain a
simple proof of the Borsuk-Ulam theorem which gives a necessary condition for
the existence of G-equivariant maps between such cohomology spheres, where G =
(Z/2)*, (Z/p)F or (S1)*, with p prime number. Using a construction due to Segal[4],
a Bourgin-Yang version of the Borsuk-Ulam theorem is obatained in this context.

REFERENCES
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Mathematics 1560, Springer-Verlag Berlin Heidelberg (1993).
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Whitney equisingularity at the normalization

OTONIEL NOGUEIRA DA SILVA AND MARIA APARECIDA SOARES RUAS

We study topological equisingularity and Whitney equisingularity of families of
germs of complex analytic varieties, by means of their normalizations. We present
some results for families of space curves, in this case we show that equisingularity
at the normalization is equivalent to the concept of weak simultaneous resolution
introduced by B. Teissier in [5] and equisingularity at the normalization with an
additional hypothesis is equivalent to the concept of Whitney equisingularity of the
family. We present some examples showing that to obtain the Whitney equisingu-
larity of a family of space curve, we need to look at the algebraic structure of the
normalization of the family.

Acknowledgements: We would like to thank CAPES by financial support.
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Markov sections for Anosov actions of RF

RODRIGO RIBEIRO LOPES AND CARLOS ALBERTO MAQUERA APAZA

The Markov partitions was introduced by Adler and Weiss [5] for hyperbolic
automorphisms on the torus T2. In 1970, Bowen [1] proved the existence of Markov
partitions for Axiom A diffeomorphism. This object proved to be an important tool
for the comprehension of those dynamical systems. Following the work of Bowen,
Ratner [2] showed the existence of Markov partitions for topologically transitive
Anosov flows. As application of Ratner’s results, we have the work of Ghys [4]. He
proved, under certain conditions, that codimension one Anosov flows are suspensions
of automorphisms on the torus.

Now in our work, we construct Markov sections for topologically transitive
Anosov action of R* on closed manifolds. We use the notion of transitive for Anosov
action given by Barbot, Maquera [3]. This is a work with Prof°Carlos Maquera and
Prof°Régis Vardo(Unicamp).

Acknowledgements: We would like to thanks CAPES and CNPQ by financial
support.
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Long-time dynamics of full von Karman system with
restricted dissipation and thermal effects

RoODRIGO NUNES MONTEIRO, IRENA LASIECKA AND MA To Fu

This work is concerned with the long-time dynamics of a thermoelastic full
von Karman system. The problem is defined with boundary configuration contain-
ing clamped and free parts. In the present paper, without adding rotational inertia
or any mechanical dissipation on vertical displacement of the nonlinear plate we
show that the PDE system generates a well-posed dynamical system whose long-
time behavior is characterized by a global attractor that is finite dimensional and
smooth.
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Pullback attractors for wave equations with acoustic
boundary conditions

THALES MAIER DE SOUZA AND MA TO FU

This work is concerned with a class of problems which models acoustic wave
motion in a bounded domain equipped with an acoustic boundary condition. We
consider a wave equation in a bounded domain €2 coupled with an ordinary diffe-
rential equation on the boundary 92 and also a compatibility condition added by
physical motivations. This kind of problem is inspired in the model which was
initially proposed by Beale and Rosencrans [1]. We propose a non-autonomous
model of this problem by adding a eg(z,t) force. Our main result is the existence
of pullback attractor and its upper semicontinuity as € — 0.
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Fourth order models describing suspension bridges

VANDERLEY FERREIRA JUNIOR AND EDERSON MOREIRA DOS SANTOS

Suspension bridges are elastic structures characterized by complex patterns of
oscillation. Modeling such patterns leads to the study of nonlinear equations partial
differential equations. Two models to describe such oscillations are discussed.

For the first, blowup of traveling waves in an one-dimensional model is estab-
lished. The results apply to the Swift-Hohenberg equation. The other model is
two-dimensional and allows a more complete description of the deformations. An
evolution problem for a semilinear nonlocal biharmonic wave equation is presented.
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Strictly positive definite kernels on two-point
homogeneous spaces

VICTOR SIMOES BARBOSA AND VALDIR ANTONIO MENEGATTO

In this work we present a necessary and sufficient condition for the strict
positive definiteness of a continuous, isotropic and positive definite kernel on a two-
point compact homogeneous space. The characterization adds to others previously
obtained by D. Chen at all ([2]) in the case in which the space is a sphere of
dimension at least 2 and Menegatto at all ([3]) in the case in which the space is
the unit circle. We have included an application to the differentiability of positive
definite kernels on these spaces.
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Global study of a family of quadratic systems with
invariant hyperbolas

CAl10 PENA, REGILENE D. S. OLIVEIRA AND ALEX C. REZENDE

In this poster we investigate a particular family of planar quadratic differential
systems with two invariant hyperbolas. We classify such systems presenting all
their global phase portraits in the Poincaré disk. Among the techniques used in this
investigation we point out the Poincaré Compactification and the local classification
of singular points.
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Codimension one isometric immersions between
Lorentz spaces

CLAUDIA EVELYN ESCOBAR MONTECINO AND GUILLERMO ANTONIO LOBOS
VILLAGRA

In this dissertation following the article “Codimension one isometric immersions
between Lorentz Spaces” by L.K. Graves [2], we shall generalize the Theorem of
Hartman and Nirenberg which classifies codimension one isometric immersions be-
tween FEuclidean spaces with the usual metric, now using a metric with one negative-
definite direction. The proof of this theorem consists in study the completeness of
the relative nullity foliation of immersion, it will split in two cases, if the fotiation
carries a degenerate or nondegenerate metric. Done it is possible to use the Moore‘s
Lema to get f as a product of certain functions.

REFERENCES

[1] Lamport, L. LaTeX: A Document Preparation System, Addison-Wesley,1986.

[2] L. Graves, Codimension one isometric immersions between Lorentz Spaces. Trans. Amer.
Math. Soc. 252, 1979, 367-392.

[3] B. O’Neill, Semi-Riemannian Geometry with applications to Relativity. Pure and Applied
Mathematics Vol.103, Academic Press 1983.

[4] K. Nomizu, On hypersurfaces satisfying a certain condition on the curvature tensor. TA “hoku
Math. J.,20, 1968, 46-59.

[5] J. D. Moore, Isometric immersions between of Riemannian products. J. Differential Geometry,
5, 1971, 159-168.

(Claudia Evelyn Escobar Montecino) DM-UFSCAR
E-mail address: claudia.escobarm@usach.cl

(Guillermo Antonio Lobos Villagra) DM-UFSCAR
E-mail address: lobos@dm.ufscar.br

26



Galois closures of quartic subfields of rational function
fields over finite fields

DAvVID ALBERTO SALDANA MONTEZA AND HERIVELTO MARTINS BORGES FILHO

This is my abstract.

The project studies the results proved by Robert C. Valentini in the Article:
Galois closures of quartic subfields of rational function fields. This result
determines the polynomial number f(x)’s of degree 4 over a finite field Fy such that
Fq(x)/Fq(f(x)) is an extension of Galois with a prescribed group of Galois . We
use the cubic resolvent and we study the case whether this is irreducible or not,
and using the Theory of Cyclic Extension or Theory of Kummer with the theory of
Ramification, we establish a set of convenient arithmetical conditions. When £ is
an arbitrary field, y is transcendental over k, L is a field such that k # L C k(y) if
some coefficient in the irreducible polynomial over k[z] is not constant in y, then it
can be used as a gerator for L/k. Now we can use this to extend the proven results
in [1].

Acknowledgements: We would like to thank CNPQ for their financial support.
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The Bloch-Wigner exact sequence and Algebraic
K-Theory

DaviD M. CARBAJAL ORDINOLA AND BEHROOZ MIRZAII

Algebraic K-theory is a branch of algebra that in some sense tries to generalize
the subject of linear algebra over any ring with unit. It associates to any ring R a
sequence of abelian groups K, (R), called K-groups of R. They play important role
in many areas of mathematics, such as Algebraic Geometry and Number Theory,
his study has come to involve mathematical tools and they led to the creation of
new methods of investigation [5].

Michael Atiyah calls this subject the Stable Linear Algebra. This description
seems very convincing when one studies Kg and Kj of a ring because can be
described using elementary linear algebra. For instance when R is a local ring,
Ko(R) ~ Z and it can be described using the rank of finitely generated free R-
modules. Moreover K1(R) ~ R* and it is closely related to the determinant of
invertible matrices over R [1]. The group K2(R) is more complicated and is defined
using the elementary matrices by introducing the Steinberg group of R and the
Steinberg relations [1], and the group K3(R) is the first K-group that does not have
an easy description.

A theorem of Bloch and Wigner asserts the existence of the exact se-
quence 0 — Q/Z — KP4(F) — p(F) - N2F* — Ka(F) — 0, where F is an al-
gebraically closed field of characteristic zero. Here p(F') is called the pre-Bloch
group of F, Kénd(F) is called the indecomposable part of K3(F'), the homomor-
phism p(F) — AZF* is defined by [a] =~ a ® (1 — a) and its kernel is called the
Bloch group of F. This exact sequence has been the source of many interesting
ideas that has led to the solution of important conjectures [3], [5]. These ideas can
be extended over commutative local rings [2].
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Existence and Stability of global solution to a
dissipative nonlinear Bresse system

En1r RENAN TAKAHASHI AND Luct HARUE FATORI

In this work we studied a nonlinear Bresse system with three frictional
dissipations. More specifically, consider the following system

proee — k(pa + 9 + lw)e — kol(we — lp) + f1(p, ¥, w) +v19¢ = 0, in (0, L) X (0, 00);
p2¥tt — baa + k(pa + ¢ +lw) + f2(p, ¥, w) +y2¢¢ = 0, in (0, L) X (0, o0);
prwie — ko(wa — 1p)s + kl(pe + ¥ + lw) + f3(p, ¥, w) + v3wy = 0, in (0, L) x (0, 00);
with Dirichlet boundary conditions, i.e.,
©(0,t) = (L, t) = ¥(0,t) = ¢(L,t) = w(0,t) = w(L,t) =0, Vt>0,

and initial conditions

50(07 ) = $0, QOt(O,') = @1,1/1(07 ) = Tl)oyilit(oy ) = wly’w(o,') = ’LUO,U/'t(O, ) = wi;

where all coefficients are positive constants and f; : R — R, i = 1,2,3, is the
nonlinear terms of the system such that there is a constant ; > 1 and a continuous
function o; : R — R satisfying

[fi(s1omt) = filsam )] < oa(Irl, [E) (1 + [s1]7% + [s2]")[s1 — sa|  ¥(s1,7,t), (s2,7,t) € R,

[£i(s, 71, t) = fils, 72, 0)] < oalls], F) A+ 7|7 + |ra| ") rn = ra| - V(s,71,8), (5,72, t) € R,

[fi(s,mit1) = fils,mt2)] < oa(lsl, )L+ [61]7F + [t ") |61 — 2] V(s 7, t1), (s, t2) € R®.
If the functions f; are null, we return to a case already studied[2]. Our main goal is

to establish the existence and uniqueness of the system’s solution, as well as exponential
decay through multiplicative techniques.
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Graphs and stable Gauss maps

FLAVIO HENRIQUE DE OLIVEIRA AND ANA CLAUDIA NABARRO

We consider graphs that are invariants associated to stable Gauss maps from
closed orientable surfaces to the 2-sphere. We study the problem of realization of
these graphs by stable Gauss maps and we also obtain models of surfaces for each
graph.

Acknowledgements: We would like to thanks CAPES by financial support.
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Polar actions and foliations on Hadamard manifolds
FRrANCISCO CARLOS CARAMELLO JUNIOR AND LuU1Z HARTMANN

This work presents some recent results on the theory of polar foliations,
also known as singular riemannian foliations with sections, on nonpositively curved
manifolds, as seen in T6ben [3]. Polar actions are also studied, for they are active
research subject that motivate and illustrate polar foliations. The main results are
the nonexistence of polar foliations on compact manifolds of nonpositive curvature
and a global description of polar foliations on Hadamard manifolds as a product of a
compact isoparametric foliation and the trivial foliation of the euclidean space. We
also present a shorter proof of a slightly stronger version of the later in the special
case of polar actions, exploiting their relation with taut submanifolds provided by
a theorem of Bott and Samelson [1]. This furnishes us a classification result (up to
diffeomorphism) for foliations defined by Lie group actions on Hadamard manifolds,
using Dadok’s theorem in [2].
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The Artin presentation theorem

LETICIA MELOCRO AND DENISE DE MATTOS

Braid groups first appeared, although in a disguised form, in an article by Adolf
Hurwitz published in 1891 and devoted to ramified coverings of surfaces. The no-
tion of a braid was explicitly introduced by Emil Artin in the 1920’s to formalize
topological objects that model the intertwining of several strings in the Euclidean
3-space. Artin pointed out that braids with a fixed number n of strings form a
group, called the Artin braid group of braids on n-strands, denoted by B(n). Since
this early result, the theory of braids and the braid groups have been extensively
studied by topologists and algebraists. This has led to a rich theory with numerous
ramifications.

The main objetive of this work is to present a geometric description of the braid
groups of the disk and show that the group B(n) admits a presentation in terms of
generators and relations in the famous theorem of Artin presentation.

Continuing this work, later we will define a total ordering of the braid groups,
which is invariant under multiplication on both sides. The ordering will be defined
using a combination of Artin’s combing technique and the Magnus expansion of free
groups.

Recently, Rolfsen, Dynnikov, Dehornoy and Wiest, demonstrated topological
reasons for the existence of a left-ordering of the braid groups over the disk, i.e.,
there is a strict total ordering of the braids that is invariant under multiplication
from the left. They also showed the pure braid groups over the unit disk are bi-
orderable, i.e., there is a left and right invariant strict total ordering for this group.
In our master’s project, we will study the results related with this topic, developed
in [5].
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Solvability near of the characteristic set for a class of
complex vector fields

LORENA S. HERNANDEZ AND PAULO L. DATTORI DA SILVA

ABSTRACT

Let
L =09/0t + (a+1ib)(x)0/0z

be a complex vector field defined on 2 = R x S', where a and b are real-valued C>®
functions in R. Assume that (a + b)(0) = 0 and b(z) # 0, for = # 0.
Denote ¥ = {0} x S*.
We have that L is elliptic on Q\ ¥ and L satisfies condition (P).
In this talk we will address to the solvability of L in a full neighborhood of 3.
We say that L is solvable at X if given f belonging to a subspace of finite codimension
of C°°(Q) there exists u € C°°(Q) solving the equation Lu = f in a neighborhood
of 3.
The solvability of L at ¥ depends on the interplay between the order of the vanishing
of a and b at x = 0.

REFERENCES

[1] A. P. Bergamasco and P. L. Datrori da Silva Global solvability for a special class of vector
fields on the torus., Contemp. Math, 400, 2006, 11-20.

[2] P. L Datrori da Silva and E. R. da Silva Solvability near the characteristic set for a special
class of complex vector fields, Springer Basel, 2012, 183-192 .

(Lorena S. Hernandez) ICMC-USP
E-mail address: loresohe@usp.br

(Paulo L. Dattori da Silva) ICMC-USP
E-mail address: pdattori@icmc.usp.br

33



Baouendi-Treves Theorem
Lufs MARCIO SALGE AND EDER RITIS ARAGAO COSTA
In this work, we present the Baouendi-Treves approximation formula which
states that given an involutiove structure £ and a smooth function u that satisfies
Lu =0,
then u can be locally approximated, in the topology of C'°°, by a sequence of
polynomials in their first integrals.
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Volumes of Right-Angled Hyperbolic Polyhedra

OMAR CHAVEZ Cussy AND CARLOS HENRIQUE GROSSI FERREIRA

The class of right-angled polyhedra in a hyperbolic space H" is the most studied
class of Coxeter polyhedra. We present some recent results on a structure of the set
of volumes of right-angled polyhedra in hyperbolic space.

These results can be useful not only for studying polyhedra, but also the cor-
respondig 3-manifolds. The simplest and smallest bounded polyhedron in H3 with
all dihedral angled 7/2 is the dodecahedron. The second smallest is the 14-hedron,
eight copies of which were used by Lobell in 1931 to construct the first example of a
closed orientable hyperbolic 3-manifold. Its generalizations, referred as Lobell man-
ifolds, were defined for any n > 5 as the right-angled hyperbolic polyhedra having
2n + 2 faces: two n-gonal and 2n pentagonal managed similar to the lateral surface
of a dodecahedron, it is known as the Lobell polyhedra Rn. We give the volume
formula for these polyhedra in terms of the Lobachevsky function and present the
initial list of smallest volume bounded right-angled hyperbolic polyhedra.

We would like to thank CAPES by financial support.
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Timoshenko system with indefinite damping

Tais DE OLIVEIRA SAITO AND Luct HARUE FATORI

In this work we considered the Timoshenko system with an indefinite damping
mechanism in the vertical displacement, i.e., a damping function a(z) that might
change sign. More specifically

prpee — k(pe +¥)e + a(z)er =0, in (0, L) x (0, 00);
P2ttt — bze + k(pz + ) = 0,1in (0, L) x (0, 00);

with positive constants p1, k, p2, b together with initial conditions

@ @(x,0) = wo, @i(x,0) =1,

P(z,0) = Yo, Pe(x,0) = P1;

(1)

and boundary conditions

3) ©(0,t) = o(L,t) = ¥ (0,¢t) = ¢ (L,t) =0, Vt>0.

We showed that this system has an exponentially stable solution provided
the wave speeds are the same, a = fOL a(z)dz > 0 and ||a—a|| < € for e small enough.
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