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Mini-courses

Differential Methods in Commutative Algebra with Applications: Integral
Closures, Socles, and Duality.

Bernd Ulrich

Purdue University - USA

We will survey classical results about differentials and in particular about the relationship between
different notions of differents. We will show that this relationship is at the heart of some old and new
results about integral closures of ideals, explicit formulas for socle generators, and duality theory.

Defining Equations of Blowup Algebras
Claudia Polini

University of Notre Dame - USA

The Rees ring and the special fiber ring of an ideal arise in the process of blowing up a variety
along a subvariety. Rees rings and special fiber rings also describe, respectively, the graphs and the
images of rational maps between projective spaces. A difficult open problem in commutative algebra,
algebraic geometry, elimination theory, and geometric modeling is to determine explicitly the equations
defining graphs and images of rational maps. In this series of lectures we present the solution to this
problem for ideals of low codimension.
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Aspects of Homological and Combinatorial Commutative Algebra
Jurgen Herzog

Universität Duisburg-Essen - Germany

Titles of the lectures:

1. Ordinary and symbolic powers and the Golod property

2. Binomial edge ideals

3. On the trace of the canonical module and nearly Gorenstein rings

Abstract:

1. ORDINARY AND SYMBOLIC POWERS AND THE GOLOD PROPERTY

Let R be a standard graded K-algebra with graded maximal ideal m. The formal power series
PR(t) =

∑
i≥0 dimK Tori(R/m, R/m)ti is called the Poincaré series of R. In general, PR(t) is not

a rational series. However, Serre showed that PR(t) is coefficientwise bounded above by the rational
series

(1 + t)n

1− t
∑

i≥1 dimK Hi(x;R)ti
,

where x = x1, ..., xn is a minimal system of generators of m and where Hi(x;R) denotes the ith
Koszul homology of the sequence x. The ring R is called Golod, if PR(t) coincides with this upper
bound given by Serre. Obviously the residue field of a Golod ring has a rational Poincaré series.
Suppose R = S/Ik, where S = K[x1, ..., xn] is the polynomial ring over a field K and I is a graded
ideal. In this lecture we report on a joint result with Craig Huneke, in which we show that if the
characteristic of K is zero, then R is Golod for all k ≥ 2. The same holds true for the symbolic and
saturated powers of I. However the corresponding result in positive characteristic is still open. Only
recently, in a joint paper with Maleki, we showed that S/Ik is Golod in all characteristics if I is a
monomial ideal. A local version of the theorem is also missing.

2. BINOMIAL EDGE IDEALS

Vasconcelos, Villarreal and Simis are the founders of some of the theory edge ideals of a graph –
a theory, which has become subject of intensive research and numerous publications. More recently,
motivated by application in Algebraic Statistics, binomial edge ideals have been introduced in my
joint paper with Hibi, Hreinsdóttir, Kahle and Rauh. To each edge e = {i, j} of a graph G on [n]
one attaches the binomial fe = xiyj − xjyi , and the ideal IG generated by all these binomials.
In this lecture I will survey some of the known results. The Gröbner bases of binomial edge ideals
will be described. Graphs whose binomial edge ideals have a quadratic Gröbner basis are called
closed graphs. We present the combinatorial characterization of closed graphs, and determine the
minimal prime ideals of any binomial edge ideal in terms of cut point properties of the underlying
graph. Furhermore, the regularity, projective dimension and Cohen–Macaulay property of binomial
edge ideals will be discussed with focus on the theorems of Ene and Zarojanu, Matsuda and Murai,
and of that Kiani and Saeedi Madani. Several open problems will be addressed.

3. ON THE TRACE OF THE CANONICAL MODULE AND NEARLY GORENSTEIN RINGS

According to a famous paper of Bass, Gorenstein rings are ubiquitous. Apart from this, they
admit beautiful symmetry properties: self dual resolutions, symmetric h-vectors, and, by a theorem
of Kunz, among the numerical semigroup rings they are those with symmetric semigroup. There
have been several nice ideas to define properties of rings which are sightly weaker than that of being
Gorenstein. Barucci and Fröberg, for example, defined almost symmetric numerical semigroups and
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Goto, Takahashi and Taniguchi generalized this concept and introduced almost Gorenstein rings. Since
then, almost Gorenstein rings have been studied in a numerous papers. In a recent paper, together
with Stamate , we considered the trace of the canonical module ωR of a local Cohen-Macaulay ring
(R,m). The significance of this trace is that it describes the non-Gorenstein locus of R. Thus R is
Gorenstein if and only if tr(ωR) = R. If the trace of ωR comes very close to R, namely if m ⊆ tr(ωR),
we call R nearly Gorenstein. In this lecture we discuss nearly Goreenstein rings for Segre products
and Veronese rings. The theory will be applied to give a full classification of all Hibi rings which are
nearly Gorenstein in terms of the underlying poset. Furthermore, we discuss the relationship of almost
Gorenstein to nearly Gorenstein and list several open problems.



Talks

Rigid Ideals in Complete Intersection Rings
Roger Wiegand

University of Nebraska - USA

Joint work with Craig Huneke and Srikanth Iyengar. In 1994 Huneke and I made the following
conjecture, for local Gorenstein domains: If M and the tensor product of M with its algebraic dual
M∗ are both maximal Cohen-Macaulay modules, then M must be free. The conjecture (still open)
reduces to the one-dimensional case, where it can be restated as follows: If M is finitely generated,
torsion-free, and rigid, thenM is free. (A module is rigid provided every extension ofM byM splits.)
In this talk I will describe progress on the conjecture for the case of ideals in one-dimensional complete
intersection domains.

A Relative Point of View on Numerical Semigroups
I-Chiau Huang

Academia Sinica Institute of Mathematics Taipei - Taiwan

Grothendieck’s relative point of view has great impact in algebraic geometry, commutative algebra
and other areas. We follow his philosophy by working on numerical semigroups. My project began
from finding applications of explicit constructions of residual complexes, which are a notion on schemes
but benefit from the relative consideration. We are interested in algebraic properties of exponential
counterparts of numerical semigroups, namely singularities of monomial curves and their tangent
cones. Allowing exponents of monomials to be arbitrary non-negative rational numbers, we were led
to study numerical semigroup algebras (that is, numerical semigroup rings over a numerical semigroup
ring) and extensions of tangent cones. Our investigation to the relative case for algebras specializes
to the classical case for rings. Apéry numbers form an important tool to study numerical semigroups.
Gluings are useful constructions of numerical semigroups. Besides results in the new territory of the
research on numerical semigroups, an alternative view on the tool and the constructions will be also
introduced in my talk.
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Mixed Discriminants, Toric Jacobians, and Iterated Discriminants
Alicia Dickenstein

Universidad de Buenos Aires - Argentina

We will discuss the relation between sparse mixed discriminants and the resultant of the given
polynomials and their toric jacobian, which yields a multiplicativity formula for sparse mixed discrimi-
nants. We will also give conditions for mixed discriminants to be computed via iterated discriminants
and will describe possible extra factors coming from the singularities of the discriminantal locus.

Hironaka Group Schemes in Positive Characteristic
Abbas Nasrollah Nejad

Institute for Advanced Studies in Basic Sciences (IASBS), Zanjan - Iran

Group schemes play a central role in the study of the blow up of a scheme along a regular center.
This was pointed out by Hironaka for the case in which the scheme is normally flat along such center,
and he proves that resolution of singularities can be achieved by blowing up successively along normally
flat centers when the characteristic is zero. Groups schemes arise in the study of this blow up when
the characteristic is non-zero. One can also resolve singularity, in characteristic zero, by blowing up
at regular centers which are equimultiple. The aim of the talk is to discuss the role of group schemes
when the centers are simply equimultiple, instead of normally flat. This talk is based on a joint work
with Orlando Villamayor.

Computational Linear and Commutative Algebra
Lorenzo Robbiano

University of Genoa - Italy

The title of the talk is the same as the title of the new book by Kreuzer and myself edited by
Springer. In my talk I will highlight the main novelties and the new features of the book. Essentially,
I will illustrate how linear algebra techniques can help the understanding and possibly solving several
problems of Commutative Algebra.

Video Talk

1. Wolmer Vasconcelos (Rutgers University, USA)

2. Maria Evelina Rossi (Universita di Genova, Italy)

3. Franceso Russo (Università degli Studi di Catania, Italy)

4. Philippe Gimenez (Universidad de Valladolid , Spain)

5. Laurent Busé (INRIA Sophia Antipolis, France)

6. Rafael Villarreal (Centro de Investigación y de Estudios Avanzados del I.P.N., Mexico)
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Limit Linear Series: Combinatorics and Geometry
Eduardo Esteves

Instituto de Matemática Pura e Aplicada - Brazil

I will lecture on the rich combinatorics of limit linear series, and connect it to the geometry of
toric varieties and their degenerations. I will talk about joint in-progress work with Omid Amini (ENS,
Paris), but also on recent work by Gabriel Muñoz (UFRJ) and Daniel Santana Rocha (IMPA).

Prime Ideals in Rings of Polynomials and Power Series
Sylvia Wiegand

University of Nebraska - USA

I will discuss the structure of the set of prime ideals in low-dimensional rings of polynomials and
power series.This talk includes work with Ela Celikbas, Christina Eubanks-Turner, Bill Heinzer, Christel
Rotthaus, and Roger Wiegand.

Multiplying Polynomials by Matrices
Letterio Gatto

Polytechnic University of Turin - Italy

Let Gr,n be the Grassmann variety of r-dimensional vector subspaces of Cn. Its singular homology
H∗(Gr,n,Q) is isomorphic to ∧rVn, where Vn := Q[X]/(Xn), which turns it naturally into a module
over the Lie algebra gln(Q) of Q-valued n×n square matrices through a suitable trace representation.
Thus H∗(Gr,n,Q), the singular cohomology ring of Gr,n, is a gln(Q)-module as well, via Poincaré
duality. Let Ei,j be the matrix whose (i, j)-entry is equal to 1 and is 0 otherwise. We compute the
explicit expression of the generating function E(z, w) :=

∑
0≤i,j<nEi,jz

iw−i acting on H∗(Gr,n,Q)
by means of Schubert Calculus tools and show its relationship with the celebrated Date-Jimbo-
KashiwaraMiwa vertex representation of the Lie algebra gl∞(Q). Joint work with P. Salehyan.

Applications of Methods from Commutative Algebra to Group Theory
Dessislava Kochloukova

Universidade Estadual de Campinas - Brazil

I will give a survey talk on some problems related homological finiteness type FPm of groups
(defined in terms of projective resolutions) and how methods from commutative algebra (finite gen-
erations of modules, valuation theory) were applied to resolve some problems in this direction, this
will include results of Bieri, Strebel, Aberg, Groves, Kochloukova, Silva. In the case m = 2 we will
discuss connection between the homological type FP2 and finite presentations of groups (in terms of
generators and relations).
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The Local Euler Obstruction of Generic Determinatal Varieties
Nivaldo Grulha Jr

Universidade de São Paulo-ICMC - Brazil

In the 1970s MacPherson proved the existence and uniqueness of Chern classes for possibly singular
complex algebraic varieties. The local Euler obstruction, defined by MacPherson in that paper, was
one of the main ingredients in his proof. The computation of the local Euler obstruction is not easy;
various authors propose formulas which make the computation easier. In a paper that published
in 2000, Brasselet, Lê and Seade give a Lefschetz type formula for the local Euler obstruction. The
formula shows that the local Euler obstruction, as a constructible function, satisfies the Euler condition
relative to generic linear forms. In order to understand this invariant better, some authors worked
on some more specific situations. For example, in the special case of toric surfaces, an interesting
formula for the Euler obstruction was proved by Gonzalez-Sprinberg, his formula was generalized by
Matsui and Takeuchi for normal toric varieties. A natural class of singular varieties to investigate
the local Euler obstruction and the generalizations of the characteristic classes is the class of generic
determinantal varieties. Roughly speaking, generic determinantal varieties are sets of matrices with
a given upper bound on their ranks. Their significance comes, for instance, from the fact that many
examples in algebraic geometry are of this type, such as the Segre embedding of a product of two
projective spaces. In a joint work with M. Ruas and T. Gaffney, we prove a formula that allow us to
compute the local Euler obstruction of generic determinantal varieties using only Newton binomials.
Using this formula we also compute the Chern-Schwartz-MacPherson classes of such varieties.

Syzygies and Rational Maps: A survey of Some Works with Aron Simis
Hamid Hassanzadeh

Universidade Federal de Rio de Janeiro - Brazil

A rational map F : X ⊂ Pr 99K Ps between projective spaces is defined by an ordered set of
homogeneous polynomials f := {f0, . . . , fs}, in the coordinate ring R = S(X), of the same degree
and not all zero. The problem of providing sufficient conditions for such a map F to be birational
has attracted much interest in the past and it is still an active area of research.

The syzygy-based approach to study birationality goes back to Semple and Tyrrel 1969’s paper
where they constructed a birational map from the syzygies of a smooth irreducible surface in P6 .

Around 2004, Aron started a project to study rational maps in his own commutative algebra style
(blow-up algebras, nice examples, etc). In 2010, I joined Aron in this project and started learning
many thing from him and collaborating with him in some of his interesting works. Among many
atracting questions, I will talk about the following in this talk:

• What do we know about the arithmetic invariants of the base ideal of a plane Cremona map?–
invariants such as Castelnuovo-Mumford regularity, Depth and ultimately Betti numbers.

• How can one compute the inverse of a given birational map F : X ⊂ Pr 99K Ps?

• What would be the bi-projective versions of the above results?

• How can one implement the above results in Computer Algerba Programs?
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Lessons from Determinantal Singularities
Terence Gaffney

Northeastern University - USA

The Buchsbaum-Rim multiplicity of a module is a very useful tool in the study of the equisingularity
of sets and maps. In applications, we are usually interested in the multiplicity of the Jacobian module
of a variety X. Unfortunately, the multiplicity of this module is only defined when X is a complete
intersection, with an isolated singularity. Understanding how to extend the notion of the Buchsbaum-
Rim multiplicity to more general situations is therefore, an important problem. The behavior of
the Buchsbaum-Rim multiplicity of a Jacobian module under deformations of the underlying space
presents some tests that an extension must pass.

Determinantal singularities are a next step up from complete intersections. Their defining equa-
tions cannot be freely deformed, but the entries of their presentation matrix can. In this case, a
satisfactory extension of the Buchsbaum-Rim multiplicity exists. We will describe two versions of this
invariant, one which draws on the geometry of generic determinantal varieties, the other due to my
student Rangachev, is more “infinitesimal” and loosens the ties to determinantal varieties.

F-Singularities of Hankel Rings
Maral Mostafazadehfard

Instituto de Matemática Pura e Aplicada - Brazil

Let C be the rational normal curve in the projective space Pn. The tth secant variety of C is
given by determinantal ideal

It+1


x0 x1 x2 · · · xn−t
x1 x2 · · · · · · xn−t+1

x2 · · · · · · · · · xn−t+2
...

...
...

...
...

xt · · · · · · · · · xn

 .

Any matrix of the above form is called a Hankel matrix. By a Hankel ring we mean the coordinate
ring of secant varieties, and we denote it byR. We study singularities of these varieties by characteristic
p methods. This talk is based on a joint work with A. K. Singh.



Posters

G-Graded Algebras: a Hopf (co)Action
Point of View

Abel Gomes de Oliveira Junior (Waldeck Schutzer)

Universidade Federal de São Carlos - Brazil

We show a common pattern between G-graded algebras and group representations under certain
conditions. This leads to a nice generalization called Hopf action and coaction, which associates
group representations to Hopf-actions and G-gradins to Hopf-coactions. Under these conditions the
classical and the Hopf-algebraic views are actually equivalent. In this worth we focus on and present
this possibility.

REFERENCE:

[1] Bergman, G. Everybody Knows What a Hopf Algebra Is, Contemporary Mathematics, Volume
43, pp. 25 - 48, 1985.

[2] Sorin Dascalescu, Constantin Nastasescu, Serban Raianu Hopf Algebras: An Introduction,
Chapman & Hall, 2001.

Abel Gomes de Oliveira Junior - UFSCar
Email address: abelgomesjr@gmail.com

Waldeck Schutzer - UFSCar
Email address: waldeck@dm.ufscar.br

Generalized Local Homology in the Pair of Ideals and the Concept of
(I, J)-co-Cohen-Macaulay Modules

Carlos Henrique Tognon

Universidade Federal de Viçosa - Brazil

We introduce in this work the i-th generalized local homology module with respect to a pair of
ideals, and we study some of its properties. Moreover, we presented a generalization of the notion
of width of an ideal on a module, and also a generalization of the concept of a co-Cohen-Macaulay
module.
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Throughout this work, R is a commutative ring with non-zero identity. The theory of local
cohomology has developed so much six decades after its introduction by Grothendieck. The local
cohomology theory of Grothendieck has proved to be an important tool in algebraic geometry, com-
mutative algebra and algebraic topology. For more details about local cohomology, see [2]. We have
the i-th generalized local cohomology module Hi

I,J (N,M) with respect to a pair of ideals. Its dual
theory of local homology is also studied by many mathematicians. The theory of local homology was
initiated by [5], in 1974. The study of this theory was continued in [4], [3], and others. For 0 ≤ i ∈ Z,
we introduce the i-th generalized local homology module HI,J

i (N,M) with respect to a pair of ideals
(I, J), which is a generalization of the i-th generalized local homology module

HI
i (N,M) := lim←−

t∈N
TorRi

(
N/ItN,M

)
of N , M with respect to I defined by [1]. Moreover, we introduce the concept of width of a pair
of ideals (I, J) on an R-module M and by applying this concept, we presented the concept of an
(I, J)-co-Cohen-Macaulay module over a Noetherian ring.

REFERENCE:

[1] M.H. Bijan-Zadeh, K. Moslehi, A generalization of local homology functors, Romanian Journal
of Mathematics and Computer Science 2 2012 62 - 72.

[2] M.P. Brodmann, R.Y. Sharp, Local cohomology - An algebraic introduction with geometric
applications, Cambridge University Press, 1998.

[3] N.T. Cuong, T.T. Nam, A local homology theory for linearly compact modules, Journal of
Algebra 319 2008 4712 - 4737.

[4] N.T. Cuong, T.T. Nam, The I-adic completion and local homology for Artinian modules,
Mathematical Proceedings Cambridge Philosophical Society 131 2001 61 - 72.

[5] E. Matlis, The Koszul complex and duality, Communications in Algebra 1974 87 - 144.

Collision-Free Motion Planning on Algebraic Curves
CESAR A. IPANAQUE ZAPATA

Universidade de São Paulo - Brazil

Let F (C; k) be the conguration space [1] of ordered k-tuples of distinct points in the real (ane)
algebraic curve C : f(x, y) = 0, f ∈ R[x, y]. We will study the robot motion planning problem [2] in
the conguration space F (C; k). Joint work with Denise de Mattos

Acknowledgements: We would like to thanks FAPESP 2016/18714-8 by financial support.

REFERENCE:

[1] Fadell, Edward and Neuwirth, Lee. Conguration spaces, Math. Scand. (10), 111-118 , 1962.
[2] Farber, Michael. Topological complexity of motion planning, Discrete and Computational

Geometry-Springer. (29) n. 2, 211-221, 2003.
E-mail address: cesarzapata@usp.br
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Valuation Theory of Group Rings and Homology of Soluble Groups
Fatemeh Y. Mokari

Universidade de São Paulo - Brazil

One of the main purposes of this poster is to show that the theories available over rings, such as
module theory and valuation theory to study certain deep problems in homological aspect of solvable
groups.

One tool available here is the geometric invariant of Bieri-Strebel which is used to define tameness
of modules over group rings. Furthermore, these subjects are connected to the Betti numbers of
solvable groups, which are very important topological invariant of groups. The virtual Betti number
of a group studies the growth of the Betti numbers of a group as one follows passage to subgroups
of finite index. Finiteness of virtual Betti numbers of a group is a very strange property. We will
particularly concentrate on nilpotent groups.

REFERENCE:

[1] Bridson, M., Kochloukova, D. H. Virtual rational first Betti number in soluble groups. Pacific
Journal of Mathematics 274 (2015), no. 2, 497–510.

[2] Kochloukova, D. H., Mokari, F. Y. Virtual rational Betti numbers of abelian-by-polycyclic
groups. Journal of Algebra. 443 (2015), 75–98.

[3] Mirzaii, B., Mokari, F. Y. Virtual rational Betti numbers of nilpotent-by-polycyclic groups.
Pacific J. Math. 283 (2016), no. 2, 381–40

E-mail address: f.mokari61@gmail.com

C∗-Algebras Associated with Endomorphisms of Groups
Felipe Vieira

Universidade Federal de Santa Catarina - Brazil

We construct a C∗-algebra from an injective endomorphism of a group G allowing the endo-
morphism to have infinite cokernel. We generalize results obtained by I. Hirshberg and by J. Cuntz
together with A. Vershik. For certain cases we show that the C∗-algebra that we study is classifiable
by Kirchberg’s classification theorem, with K-groups equal to K∗(C∗(G)).
Acknowledgements: I want to thank Prof. Dr. Dr. h.c. Joachim Cuntz, and also to CAPES - Co-
ordenação de Aperfeiçoamento de Pessoal de Nível Superior - and DAAD - Deutscher Akademischer
Austauschdienst.

REFERENCE:

[1] Cuntz, J.; Vershik, A. LaTeX: C∗-algebras associated with endomorphisms and polymorphisms
of compact abelian groups, Comm. Math. Phys., 2013.

[2] Li, X. LaTeX: Ring C∗-algebras, Math. Ann., 2010.
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[3] Li, X. LaTeX: Semigroup C∗-algebras and amenability of semigroups, Adv. Math., 2012.

[4] Vieira, F. LaTeX: C∗-algebras associated with endomorphisms of groups, preprint, 2013.

Email address: f.vieira@ufsc.br

Partial Actions and Universal C∗-Algebras
Felipe Vieira

Universidade Federal de Santa Catarina - Brazil - Brazil

We represent U[ϕ] - the C∗-algebra associated with an injective endomorphism of a group G
as a partial crossed product. Apart from giving U[ϕ] another description by an established structure,
this result also provides another way to prove the simplicity of U[ϕ] in some cases. This construction
can also led us to an inverse semigroup crossed product description for U[ϕ].
Acknowledgements: I want to thank Prof. Dr. Dr. h.c. Joachim Cuntz, and also to CAPES - Co-
ordenação de Aperfeiçoamento de Pessoal de Nível Superior - and DAAD - Deutscher Akademischer
Austauschdienst.

REFERENCE:

[1] Boava, G.; Exel R. LaTeX: Partial crossed product description of the C∗-algebras associated
with integral domains, Proceedings of the American Mathematical Society, 2013.

[2] Exel, R.; Vieira F. LaTeX: Actions of inverse semigroups arising from partial actions of groups,
J. Math. Anal. Appl., 2010.

[3] Li, X. LaTeX: Ring C∗-algebras, Math. Ann., 2010.

[4] Li, X. LaTeX: Semigroup C∗-algebras and amenability of semigroups, Adv. Math., 2012.

[5] Vieira, F. LaTeX: C∗-algebras associated with endomorphisms of groups, preprint, 2013.

Email address: f.vieira@ufsc.br
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On the Dimension of the Loci of Curves with Subcanonical Points in Families of
6-Semigroup

Jhon Quispe Vargas

Universidade Federal de Minas Gerais - Brazil

For any 1-parameter family of symmetric semigroup of multiplicity 6, the dimension of
the moduli space of pointed curves whose Weierstrass semigroup belongs to the family is computed.
In addition, we propose some questions on moduli space and Weierstrass points. This is a working
in progress joint with A. Contiero(UFMG).

e-mail: jhon.quispev@gmail.com
jhonquispev@ufmg.br

Artinianess of Generalized Local Cohomology Modules and Integral Closure of
Ideals Relative to an Artinian Module

Liliam Carsava Merighe

Universidade de São Paulo - Brazil

Let (R,m) be a commutative Noetherian local ring, and M and N be two R-modules. For
a ∈ R ideal and all i ∈ Z, we can consider

H i
a(M,N) := lim−→ExtiR(M/anM,N),

the ith generalized local cohomology module with respect to a, introduced by Herzog [2].
In this work we study some cases when generalized local cohomology modules are Artinian.
Furthermore, we study the relationship between b, the classical Northcott-Rees integral closure of

b, and b∗(H), the integral closure of b relative to an arbitrary Artinian R-module H. This study is
motivated by the question proposed by D. Rees to R. Y. Sharp, in [3], about on what conditions the
integral closure I∗(H

d
m(R)) of I with respect to Hd

m(R) is equal the classical Northcott-Ress integral
closure I.

As a consequence we get some results involving the integral closure of an ideal relative to a
generalized local cohomology module.
This is a join work with V. H. Jorge Perez and T. H. Freitas.
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Classicality and Fq-Frobenius Classicality of
G : (cXn + d)Y n − (aXn + b) = 0G : (cXn + d)Y n − (aXn + b) = 0G : (cXn + d)Y n − (aXn + b) = 0

with Respect to Lines and Conics
Mariana Coutinho

Universidade de São Paulo - Brazil

Let F : F (X,Y ) = 0 be a projective absolutely irreducible plane algebraic curve of genus g and
degree n, defined over the finite field Fq, with q = pm for some prime p. A fundamental problem in the
theory of curves over finite fields is the computation of number Nq(F) of Fq-rational branches of F .
Some upper bounds for Nq(F) can be found in the literature, and a remarkable one was established by
Stöhr and Voloch in [5]. Their bound depends on a choice of a linear series D of degree d, dimension
N , and on the so-called Fq-Frobenius order sequence (ν0, · · · , νN−1) associated to D. The latter
sequence is called Fq-Frobenius classical if (ν0, · · · , νN−1) = (0, · · · , N − 1) and Fq-Frobenius non-
classical otherwise. Determining whether or not a fixed linear series D is Fq-Frobenius classical is
essential for an effective application of the Stöhr-Voloch bound, and then for the investigation of the
number of Fq-rational points of F . In several cases, if the linear series D is Fq-Frobenius classical,
the main result of [5], Theorem 2.13, provides a sharp upper bound for the number Nq(F). On the
other hand, in the case where D is Fq-Frobenius non-classical, we are left with curves that potentially
have many Fq-rational points. In this case, the curves are often suitable for applications in areas such
as Finite Geometry and Coding Theory.

The objective of this work is to study the classicality and Fq-Frobenius classicality of the curve
G : G(X,Y ) = (cXn + d)Y n − (aXn + b) = 0, defined over Fq, with respect to the linear series

Ds =

{
div

( ∑
06i+j6s

aijx
iyj
)
+ Es; (· · · : aij : · · · ) ∈ PN (Fq)

}
,

where s = 1, 2, Es =
∑

P∈X e
(s)
P P , and e(s)P = −min{vP (xiyj); 0 6 i+ j 6 s}.

Joint work with Herivelto Borges.
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Constructing a chain of unmixed Ratliff-Rush modules
Pedro Lima

Universidade Federal do Maranhão - Brazil

Let (R,m) be a d-dimensional quasi-unmixed Noetherian local ring and B ⊆ F := RN an
equimultiple finitely generated R-module of analytic spread s. We use the minimal primes of a Fitting
ideal related to B to prove the existence of a chain of modules B ⊆ Bs ⊆ · · · ⊆ B1 ⊆ B, between B
and its integral closure B, where each Bk is an unmixed Ratliff-Rush module. Moreover, we obtain
Bs = (B̃)u, the unmixed part of the Ratliff-Rush module B̃.
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Shifted Principles for Generalized Local Cohomology Modules
Thiago Henrique de Freitas

Universidade Tecnológica Federal do Paraná - Brazil

Throughout this work, let (R,m) be a commutative Noetherian local ring, and M , N be two
finitely generated R-modules. Recall that, for a ⊂ R an ideal, and all i ∈ Z,

H i
a(M,N) := lim−→ExtiR(M/anM,N)

is the ith generalized local cohomology module with respect to a, introduced by Herzog [4]. Since
H i

m(M,N) is Artinian, the study of the structure and behavior of attached primes ideals of local
cohomology modules is an going topic of investigation. In this poster we show some progress, in
this sense, on the study of attached primes for generalized local cohomology modules. We give a
version of the Shifted Localization Principle, Weak Shifted Localization Principle and the Shifted
Completion Principle for generalized local cohomology modules, in order to obtain some properties
on the pseudo-support and pseudo-dimension for a module.
Joint work with Victor Hugo Jorge Pérez.
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