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Monday, Sept. 11 
  
8:00 – 9:00 Registration (also during the breaks) 
  
9:00 – 9:15 Opening ceremony 
 
9:15 – 10:00 J. Herzog: The number of generators of the powers of an ideal 
10:15 – 11:00 T.N. Trung: Depth of powers of monomial ideals 
11:15 – 12:00 S. Zarzuela: Spectral sequences in local cohomology 
  
12:05 Lunch 
  
13:30 - 14:15 R-M. Miro-Roig: On the existence of Ulrich bundles on smooth 

surfaces 
14:30 - 15:15 M. Kreuzer: Computational Linear and Commutative Algebra 
15:30 - 16:00 D.T. Cuong: On a family of cohomological degrees 
16:05 - 16:35 K. Ozeki: Almost minimal normal Hilbert coefficients 
  
Tuesday, Sept. 12 
  
9:00 – 9:45 W. Bruns: Products of Borel fixed ideals of maximal minors 
10:00 – 10:45 T. Roemer: Cut polytopes in commutative algebra 
11:00 – 11:45 U. Nagel: Hilbert Functions of Fat Point Schemes 
  
11:50 Lunch 
  
13:30 – 14:15 B. Ulrich: Residual Intersections: Socles and Duality 
14:30 – 15:15 C. Polini: On the defining equations of Rees algebras 
15:30 –  16:00 N. Matsuoka: Pseudo-Frobenius numbers versus defining ideals 

in numerical semigroup rings 
16:05 – 16:35 H.L. Truong: Chern Coefficients and Cohen-Macaulay rings 
  
18:30 – 21:00 Banquet (Restaurant Pho Bien, 27A Lý Thái Tổ, no pick-up) 
  
Wednesday, Sept. 13 
  
8:30 Bus departure from Army Hotel for Ha Long Bay  
  
12:00 Lunch 
  
13:30 – 18:00 Boat trip in Ha Long Bay 
 
19:30 – 21:00 Short presentations 
 



6 
 

 
Thursday, Sept. 14 
  
8:30 – 9:15 N. Terai: Increasing property of the projective dimension of 

symbolic powers of the edge ideals of very well-covered graphs 
9:30 – 10:15 H.M. Lam: Associated primes of powers of edge ideals and ear 

decompositions of graphs 
10:30 – 11:15 S. Yassemi: Castelnuovo-Mumford regularity of edge ideal of 

graphs 
11:20 – 11:50 Y. Nakamura: On the category of maximal Cohen-Macaulay 

modules over C[[x, y]]/(x3) 
  
12:00 Lunch 
  
14:00 – 14:45 J. Verma: A partial survey of some old and recent results about 

joint reductions of ideals 
15:00 – 15:45 R. Achilles: Movable components of intersection and their 

multiplicities 
16:00 – 16:45 M. Manaresi: On the computation of the secant order of a surface 
  
Friday, Sept. 15 
  
8:30 – 9:15 M. Chardin: TBA 
9:30 – 10:15 S. Kwak: On the Eisenbud-Goto bound of the structure sheaf of a 

smooth projective variety and the classification of boundary 
cases 

10:30 – 11:15 C. Miyazaki: Bounds on Castelnuovo-Mumford regularity for 
graded modules and projective varieties 

11:20 - 11:50 N.D. Hop: Vanishing of maps of Tor and powers of ideals 
  
12:00 Lunch 
  
14:00 - 14:45 P. Schenzel: Specific rings and examples of injective modules 
15:00 - 15:45 P.H. Quy: Tight closure of parameter ideals in local rings F-

rational on the punctured spectrum 
16:00 - 16:45 M. Brodmann: Results and problems around Rees rings and 

Blowups with a glance to visualization 
  
16:50 - 17:00 Closing Ceremony 



Walking map: Army Hotel to Pho Bien Restaurant
(Banquet place)
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Walking map in Tuan Chau

Conference Hall - The Government Guesthouse - 1958 Restaurant
(Recommended for Dinners)
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MOVABLE COMPONENTS OF INTERSECTION AND THEIR
MULTIPLICITIES

Rüdiger Achilles

University of Bologna

The talk concerns the theory for excess intersections in projective space develo-
ped by Stückrad and Vogel and is based on joint work with J. Stückrad.
Given a field K and two equidimensional closed subschemes X, Y ⊂ PnK =
Proj(K[X0, . . . , Xn]) without embedded components, the Stückrad-Vogel algo-
rithm produces an intersection cycle supported in a finite collection C(X, Y )
of subvarieties C ⊆ XL ∩ YL (L being a certain purely transcendental field
extension of K) and positive integers j(X, Y ;C) such that

deg(X) · deg(Y ) =
∑

C∈C(X,Y )

j(X, Y ;C) · deg(C) .

If C is K-rational, that is, defined over the ground field K, then the intersection
number j(X, Y ;C) is well understood and given by the so-called j-multiplicity.
We shall give a precise description of the non K-rational or movable part of the
intersection cycle and the intersection multiplicities of movable components.
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RESULTS AND PROBLEMS AROUND REES RINGS AND
BLOWUPS – WITH A GLANCE TO VISUALIZATION

Markus Brodmann

University of Zürich

PART I: (References: [1], [4], [6], [7], [9], [10], [11], [12], [13], [16]). In a first
and short part we present a few results and problems concerning the total ring
of fractions of a blowup – hence the ring

Γ∗(X̃,OX̃) :=
⊕
n∈Z

Γ(X̃,OX̃(n)) = D(a, R) := DR(a)+

(
R(a)

)
,

where R is a Noetherian ring, a ⊆ R is an ideal,

R(a) = R[at] =
⊕
n∈N0

antn is the Rees ring of R with respect to a,

D(a, R) := DR(a)+

(
R(a)

)
= lim→

n
HomR(a)

(
R(a)n+,R(a)

)
is the ideal transform of the Rees ring R(a) with respect to its irrelevant ideal
R(a)+ =

⊕
n>0 a

ntn and

πX,a : X̃ = BlX(a) := Proj
(
R(a)

)
−→ X := Spec(R) (p 7→ p ∩R)

is the blowup of the affine Noetherian scheme X = Spec(R) with respect to the
ideal a ⊆ Γ(X,OX) = R.
Our interest will be focused to the following issues and their interactions:

Asymptotic Behavior and Finteness Properties:
(1) The asymptotic behavior of the graded components D(a, R)n = Γ

(
X̃,OX̃(n)

)
of D(a, R) for n→ −∞.

(2) The finite generation of D(a, R) as an algebra over R.
(3) The affineness of the scheme Spec

(
R(a)

)
\ Var

(
R(a)

)
.

PART II: (References: [2], [3], [5], [8], [14], [15], [17], [18]). In the second part
of our talk, we shall look at a fairly different aspect of blowups, by presenting
some joint work with Peter Schenzel which concerns blowups of the real affine
plane.
So, let U ⊂ R2 be an open, non-empty bounded and star-shaped set with
closure U , let Z ⊂ U be a finite set and let f := (f0, f1) ∈ R[x,y]2 be a pair
of two-variate real polynomials which is regular with respect to Z on U , and
hence satisfies the following two conditions
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(a) ZU(f) := {p ∈ U | f0(p) = f1(p) = 0} = Z.
(b) The Jacobian

∂f :=

∂f0
∂x

∂f1
∂x

∂f0
∂y

∂f1
∂y

 ∈ R[x,y]2×2

of the pair f is of rank 2 in all points p ∈ Z.
Then, the (regular) embedded blowup of U along Z is given by

BlU(f) :={
(
p, f(p)]

)
=
(
p, (f0(p) : f1(p))

)
| p ∈ U \ Z} U×P1

R =

={
(
p, f(p)]

)
=
(
p, (f0(p) : f1(p))

)
| p ∈ U \ Z}∪̇(Z × P1

R) ⊂ U × P1
R.

In terms of the first part of our talk we can understand this notion of blowup
as follows: Set R := C[x,y] so that X = Spec(R) = A2

C is the affine complex
plane, let a := Rf0 +Rf1 ⊂ R be the ideal generated by the pair f in R and

consider the blowup X̃ = BlX(a) = Proj
(
R(a)

)
together with the canonical

morphism πX,a : X̃ −→ X. Now, the surjective homomorphism of graded rings

R[z0, z1]� R(a) =
⊕
n∈N0

(f0R + f1R)ntn (zi 7→ fit, i = 0, 1)

Gives rise to an R-rational closed immersion

ef : X̃ = BlX(a) −→ P1
X = A2

C × P1
C such that πX,a = πX ◦ ef ,

where πX : P1
X −→ X is the canonical morphism. So, we can identify X̃ with

its embedded copy

BlX(f) := ef (X̃) = ef
(
BlX(a)

)
⊂ A2

C × P1
C,

which we call the embedded blowup of X with respect to the pair f. Now, we
have

BlU(f) = BlX(f) ∩ (U × P1
R) = ef

(
(πX,a)

−1(U)
)
R

so that BlU(f) is the real trace of BlU(f) over U.
Next, we consider the set

Blreg
U (Z) := {BlU(f) | f ∈ R[x,y]2 is regular with respect to Z on U}

of all regular embedded blowups of U along Z. For each B = BlU (f) ∈ Blreg
U (Z)

we may define the sign distribution of B as the map

sgnB : Z −→ {±1} (p 7→ sgn
(
det
[
∂f(p)

])
, for all p ∈ Z).

We say that two regular embedded blowups B,C ∈ are (oriented) embed-
ded isomorphic and write B ∼= C if there is some orientation preserving
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U -automorphism ϕ of U × P1 such that ϕ(B) = C. Now we have the following
results:

Classification Theorem: Let B,C ∈ Blreg
U (Z). Then B ∼= C if and only if

sgnB = sgnC .

Deformation Theorem: Let B,C ∈ Blreg
U (Z) such that B ∼= C. Then, there

is a family
(
B(t)

)
t∈[0,1]

⊂ Blreg
U (Z) which comes from an orientation preserving

U-isotopy of U × P1 such that B(0) = B,B(1) = C and B(s) ∼= B(t) for all
s, t ∈ [0, 1].

Application to Interactive Visualization: By a standard method, embed-
ded blowups of the real affine plane may be visualized in the affine 3-space R3.
Now, let B,C ∈ Blreg

U (Z).
The Classification Theorem says, that the relation B ∼= C can be easily detected
my means of the visualization of B and C.
The Deformation Theorem says that if B ∼= C, then ”there is a movie” which
shows a deformation of B into C such that during the whole deformation
process one has a blowup B(t) ∈ Blreg

U (Z), (t ∈ [0, 1]) with B(t) ∼= B.

Références
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ON A FAMILY OF COHOMOLOGICAL DEGREES

Doan Trung Cuong

Institute of Mathematics - Vietnam Academy of Science and Technology

The definition of cohomological degree is given by Doering-Gunston-Vasconcelos
as an invariant measuring the complexity of certain algebraic structures on
commutative rings. The homological degree introduced by Vasconcelos is the first
example of the cohomological degree. The second example is the extremal degree
given by Gunston in his PhD thesis. The third example is the unmixed degree
given recently by NT Cuong-PH Quy. In this talk, I propose a construction of an
infinite family of cohomological degrees. The extremal degree and the unmixed
degree are contained in this family. There are some numerical invariants coming
from this construction which should be of independent interest.

PRODUCTS OF BOREL FIXED IDEALS OF MAXIMAL
MINORS

Winfried Bruns

Universitt Osnabrck

We study a large family of products of Borel fixed ideals of maximal minors. We
compute their initial ideals and primary decompositions, and show that they
have linear free resolutions. The main tools are an extension of straightening
law and a primary decomposition formula based on a special type of normal
form. We study also the homological properties of associated multi-Rees algebra
which are shown to be Cohen-Macaulay, Koszul and defined by a Gröbner basis
of quadrics. Several characteristics of this family of ideals can also be found in
other interesting families.
Joint work with Aldo Conca.
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REGULARITY OF POWERS OF COVER IDEALS OF
UNIMODULAR HYPERGRAPHS

Nguyen Thu Hang

Thai Nguyen College of Sciences, Thai Nguyen University

(Joint work with Tran Nam Trung)
Let H be a unimodular hypergraph over the vertex set [n] and let J(H) be
the cover ideal of H in the polynomial ring R = K[x1, . . . , xn]. We show that
reg J(H)s is a linear function in s for all s > r

⌈
n
2

⌉
+ 1 where r is the rank of

H. Moreover for every i, ai(R/J(H)s) is also a linear function in s for s > n2.

A NOTE ON CASTELNUOVO-MUMFORD REGULARITY
AND HILBERT COEFFICIENTS

Le Xuan Dung

Hong Duc University

(Joint work with L. T. Hoa)
New upper and lower bounds on the Castelnuovo-Mumford regularity are given
in terms of the Hilbert coefficients. Examples are provided to show that these
bounds are in some sense nearly sharp.
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VANISHING OF MAPS OF TOR AND POWERS OF IDEALS

Hop D. Nguyen

University of Genoa

Let R be a standard graded polynomial ring over a field k, with the graded
maximal ideal m. Let φ : M → N be a map of graded R-modules. We say that
the map φ is Tor-vanishing if TorR(R/m, φ) vanishes.
I will discuss some examples of Tor-vanishing maps which appear in the study
of powers of ideals. Then I will present some applications to the study of depth
and regularity, and the Golod property. The matetial of this talk comes from
joint work with Thanh Vu, Huy Tai Ha, Ngo Viet Trung and Tran Nam Trung.

THE NUMBER OF GENERATORS OF THE POWERS OF AN
IDEAL

Juergen Herzog

University of Duisburg-Essen

In this lecture I report on joint work with Maryam Mohammadi Saem, Naser
Zamani and Eliahou. We discuss lower bounds for the number of generators of
ideals in regular local rings.
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COMPUTATIONAL LINEAR AND COMMUTATIVE ALGEBRA

Martin Kreuzer

Universitt Passau

In this talk, I will present some new results from the recent book ”Computational
Linear and Commutative Algebra” with Lorenzo Robbiano.
For a single endomorphism of a finite dimensional vector space V, we first
answer the question how one can define eigenspaces and generalized eigenspaces,
even if the characteristic polynomial has no zeros, and we decompose V as the
direct sum of the generalized eigenspaces. Then we generalize these definitions
and results to families of commuting endomorphisms. A particularly useful
situation occurs when the family is commendable (also called non-derogatory),
and one of the main theorems says that this is equivalent to the dual family
turning V into a cyclic module over the family.
In the second part of the talk these linear algebra results are applied to studying
zero-dimensional affine algebras, to computing primary and maximal compo-
nents of a zero-dimensional ideal, and to solving zero-dimensional polynomial
systems.

CHARACTERIZATION OF GENERALIZED GORENSTEIN
RINGS

Ryotaro Isobe

Chiba University

The notion of a generalized Gorenstein local ring (GGL ring for short) is one
of the generalizations of Gorenstein rings.
In this talk, I explain about a characterization of GGL rings in terms of their
canonical ideals and related invariants.
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ON THE EISENBUD-GOTO BOUND OF THE STRUCTURE
SHEAF OF A SMOOTH PROJECTIVE VARIETY AND THE

CLASSIFICATION OF BOUNDARY CASES

Sijong Kwak

Korea Advanced Institute of Science and Technology

In my talk, I ’d like to introduce recent results on the Eisenbud-Goto regularity
bound of the structure sheaf of a smooth projective variety. In particular, we
can classify the boundary cases of the upper bound and low bound.

ULRICH IDEALS AND GGL RINGS IN DIMENSION ONE

Shinya Kumashiro

Chiba University

The purpose of this talk is to find relation between generalized Gorenstein
property (GGL property for short) and existence of Ulrich ideals in dimension
one.
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ON THE DEDEKIND DIFFERENT OF A
CAYLEY-BACHARACH SCHEME

Le Ngoc Long

University of Passau

This is a joint work with Martin Kreuzer and Tran N.K. Linh.
Given a 0-dimensional scheme X in a projective space PnK over a field K, we
characterize the Cayley-Bacharach property of X in terms of the algebraic
structure of the Dedekind different of its homogeneous coordinate ring. We also
relate the Dedekind different to the conductor and also show that the Dedekind
formula for the conductor and Dedekind complementary module holds true for
some special classes of 0-dimensional schemes. Moreover, by using the trace
of the Dedekind complementary module we provide some properties of almost
Gorenstein schemes.

ASSOCIATED PRIMES OF POWERS OF EDGE IDEALS AND
EAR DECOMPOSITIONS OF GRAPHS

Ha Minh Lam

Institute of Mathematics, Vietnam Academy of Science and Technology

(Joint work with Professor NGO VIET TRUNG)
To compute the local cohomology of a monomial ideal one needs to know its
associated primes. In this talk, we give an explicit description of the associated
primes of every power of the edge ideal in terms of ear decompositions of
the graph. It covers all previous major results in this topic and has several
interesting consequences in both fields.
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ON THE COMPUTATION OF THE SECANT ORDER OF A
SURFACE

Mirella Manaresi

Università di Bologna

For a smooth surface S ⊂ P5
K there are well known classical formulas giving its

secant order (or the number of its apparent double points), that is the number
ρ(S) of secants of S passing through a generic point of P5 (for example, the
double point formula of Severi or the secant formula of Peters-Simonis). These
formulas are not suited if one wants to compute the number ρ starting from
the equations of the surface.
In a joint paper with R.Achilles and P.Schenzel it was shown that for a singular
non-defective surface T ⊂ P5

K the Stückrad-Vogel self-intersection cycle of T
can be used to obtain a formula for ρ(T ). From a computational point of view,
this result permits to compute ρ(T ) using computer algebra systems, but it
requires the computation of the normal cone of the ruled join J(T, T ) along
the diagonal, the computational complexity of which can be very high.
In a joint paper with R.Achilles it has been proposed a second method for the
computation of ρ(T ) when the singular surface T ⊂ P5 arises as the projection
of a surface S ⊂ PNK (N > 5) along a linear subspace L. Under some mild
assumption on S, this method reduces the computational complexity of the
previous one, since it relies on the computation of the normal cone of SecS
along L ∩ SecS.
For some special surfaces the computational complexity can be further reduced
by applying an observation of A. Verra, since in this case the secant order of the
surface can be obtained by computing the number of apparent double points of
a space curve by using its self-intersection cycle.
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PSEUDO-FROBENIUS NUMBERS VERSUS DEFINING
IDEALS IN NUMERICAL SEMIGROUP RINGS

Naoyuki Matsuoka

Meiji University

This is based on joint works with Shiro Goto, Do Van Kien, and Hoang Le
Truong.
Let a1, a2, . . . , an ∈ Z be positive integers such that GCD(a1, a2, . . . , an) = 1.
Let

H = 〈a1, a2, . . . , an〉 =

{
n∑
i=1

ciai

∣∣∣∣∣ 0 ≤ ci ∈ Z for all 1 ≤ i ≤ n

}
be the numerical semigroup generated by the integers a1, a2, . . . , an. Let k be a
field. We set R = k[H] = k[ta1 , ta2 , . . . , tan ] and call it the numerical semigroup
ring of H over k, where t is an indeterminate. Let S = k[x1, x2, . . . , xn] be
the weighted polynomial ring over k with degxi = ai for each 1 ≤ i ≤ n.
Let ϕ : S → R denote the homomorphism of graded k-algebras defined by
ϕ(xi) = tai for all 1 ≤ i ≤ n. Let I = Kerϕ be the defining ideal of R. Let
PF(H) be the set of pseudo-Frobenius numbers of H, that is

PF(H) = {α ∈ Z \H | α + h ∈ H for all 0 < h ∈ H}.

The purpose of this talk is to find a connection with the behavior of PF(H)
and the ideal I. For a given matrix A with entries in a ring S, we denote by
I2(A) the ideal of S generated by 2× 2 minors of A. With this notation, the
main result of the present article is stated as follows.

Theorem. Let H = 〈a1, a2, . . . , an〉 (n ≥ 3) be a numerical semigroup and
assume that H is minimally generated by the n numbers {ai}1≤i≤n. Then the
following conditions are equivalent.

(1) I = I2

(
f1 f2 · · · fn
x1 x2 · · · xn

)
for some homogeneous elements f1, f2, . . . , fn ∈

S+ = (xi | 1 ≤ i ≤ n).

(2) After suitable permutations of a1, a2, . . . , an if necessary, we have

I = I2

(
x`22 x`33 · · · x`nn x`11
x1 x2 · · · xn−1 xn

)
for some positive integers `1, `2, . . . , `n > 0.

(3) There exists an element α ∈ PF(H) such that (n− 1)α /∈ H.
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When this is the case, the following assertions hold true.

(a) For each 1 ≤ i ≤ n, we have `i = min{` > 0 | `ai ∈ Hi} − 1, where

Hi =
〈
a1, . . . ,

∨
ai, . . . , an

〉
.

(b) α = degfi − ai for all 1 ≤ i ≤ n.

(c) PF(H) = {α, 2α, . . . , (n− 1)α}.
(d) The ring R = k[H] is an almost Gorenstein graded ring, i.e., the numerical

semigroup H is almost symmetric.

We will see one more result on the generation of I under the conditions that
R = k[H] has maximal embedding dimension and elements of PF(H) form an
arithmetic sequence.
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BOUNDS ON CASTELNUOVO-MUMFORD REGULARITY
FOR GRADED MODULES AND PROJECTIVE VARIETIES

Chikashi Miyazaki

Kumamoto University

There has been some attempts to get an bound on the Castelnuovo-Mumford
regularity from the view point of Koszul cohomology and standard ideals. It
comes from an success of the study of Buchsbaum rings. However, some of the
promising problems were still unsolved. In this talk I will shed some light to a
quesion posed by Lê Tuan Hoa, and give some new results.

ON THE EXISTENCE OF ULRICH BUNDLES ON SMOOTH
SURFACES

Rosa M. Mir-Roig

University of Barcelona

In my talk I will discuss the existence of rank r Ulrich bundles on a general
surface S ⊂ P3 of degree d. More concretely, I will address the problem of
characterizing the set

{(r, d) ∈ N2 : ∃ a rank r Ulrich bundle on a general surface S of degree d in P3}

and summarize what it known so far
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ON THE CATEGORY OF MAXIMAL COHEN-MACAULAY
MODULES OVER C[[X, Y ]]/(X3)

Yukio Nakamura

Meiji University

This is a joint work with Takesi Kawasaki and Kaori Shimada.
Let S = C[[x, y]] be the formal power series ring over C with variables x, y. It
is known that S/(x2 − yn), where n > 0, is a ring of
finite Cohen-Macaulay representation type with the dimension of the category
consists of all Cohen-Macaulay modules is zero, and S/(x2) is of countable
Cohen-Macaulay representation type with the dimension of the category is one.
In my talk, we will see what happens in the category of Cohen-Macaulay
modules over S/(x3).

HILBERT FUNCTIONS OF FAT POINT SCHEMES

Uwe Nagel

University of Kentucky

Information on the Hilbert function of a finite set of fat points is relevant in a
variety of studies such as interpolation, linear systems of rational varieties, or
the weak Lefschetz property. One is especially interested in two numbers. The
first of these is the least degree from which on the Hilbert function is predictable
or, equivalently, the Castelnuovo-Mumford regularity. An optimal upper bound,
named after Segre, was conjectured by Trung and, independently, by Fatabbi
and Lorenzini in 2001. In joint work with Bill Trok, we recently established this
conjecture. Furthermore, we derive an alternate regularity bound that improves
the Segre bound in some cases, for example, if the support contains a subset
of general points. The second number is the least positive degree in which a
Hilbert function of the fat point scheme differs from the Hilbert function of
the ambient space. We discuss results on this number for small sets of general
points.
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ON THE LENGTH FUNCTION OF SATURATIONS OF IDEAL
POWERS

Pham Hong Nam

Thai Nguyen University of Sciences

This ia a joint work with D. T. Cuong and P. H. Quy.
Let (R,m) be a commutative Noetherian local ring and I be an ideal of R.
There is a numerical function attacked to I,

h0
I : Z≥0 −→ Z≥0, n 7→ `R(H0

m(R/In+1)).

If I is m-primary then h0
I(n) = `(R/In+1) is the Hilbert-Samuel function. So

it is of polynomial type, that means, there is a polynomial HI(n) such that
h0
I(n) = HI(n) for all n� 0. In general, unfortunately h0

I(n) is not always of
polynomial type.
In this talk, we address the question under which assumption the function
h0
I(n) is of polynomial type. As the main results, we will show that h0

I(n) is of
polynomial type in the following cases:

(a) The ideal I is principal;

(b) R is unmixed and the ideal I is generated by part of an almost p-standard
system of parameters of R.
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ON THE DEFINING EQUATIONS OF REES ALGEBRAS

Claudia Polini

University of Notre Dame

Rees rings of ideals and modules are ubiquitous in commutative algebra and
play a major role in equisingularity theory. Lately applied mathematicians,
more precisely in geometric modeling and computer aided design, have turned
their attention to Rees rings as well. Computing the defining equations of Rees
algebras is a major problem in elimination theory. Since it is a very difficult
task, it is important to gather at least partial information such as degree
bounds. In joint work with Bernd Ulrich we obtain such bounds for ideals of
low codimension.

ALMOST MINIMAL NORMAL HILBERT COEFFICIENTS

Kazuho Ozeki

Yamaguchi University

This is based on a joint work with S. Masuti and M. E. Rossi. The normal
Hilbert coefficients play an important role in commutative algebra. The purpose
of this talk is to give a characterizaton of the normal associated graded ring
which has an almost minimal first Hilbert coefficient.
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CUT POLYTOPES IN COMMUTATIVE ALGEBRA

Tim Roemer

Universitt Osnabrck

The study of cuts in graphs is a very interesting topic in discrete mathematics
with relations and applications to many other fields like algebraic geometry,
combinatorial optimization or algebraic statistics. Here we focus on cut poly-
topes, generalizations of them and associated algebraic objects. We discuss new
results and open questions related to cut constructions.
The talk is based on joint work with Sara Saeedi Madani.

TIGHT CLOSURE OF PARAMETER IDEALS IN LOCAL
RINGS F-RATIONAL ON THE PUNCTURED SPECTRUM

Pham Hung Quy

FPT University

Let (R,m, k) be an equidimensional excellent local ring of characteristic p > 0.
The aim of this paper is to show that `R(q∗/q) does not depend on the choice
of parameter ideal q provided R is F-rational on the punctured spectrum and
if F-injective.
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SPECIFIC RINGS AND EXAMPLES OF INJECTIVE
MODULES

Peter Schenzel

Martin-Luther-Universität Halle-Wittenberg

This is a joint work with Anne-Marie Simon.
Let R be a commutative ring with non-zero unit element. Let I denote an
R-module. By Baer’s criterion I is an injective R-module provided for any ideal
a of R every R-homomorphism a → I can be lifted to an R-homomorphism
R→ I. This has the following consequence:

1. For a Noetherian ring R any direct sum ⊕λ∈ΛIλ of injective R-modules Iλ
for any index set Λ is an injective R-module.

In fact, the converse holds also as proved by Bass. Furthermore Matlis has
shown that for a Noetherian ring R the indecomposable injective R-modules are
ER(R/p), the injective hull of R/p for p a prime ideal of R, and any injective
R-module I is the direct sum of copies of ER(R/p). This has the following
consequences:

2. Let R be a Noetherian ring and let I be an injective R-module. Let S ⊂ R
denote a multiplicatively closed set. Then the localization IS is an injective
R-module.

3. Let a denote an ideal of a Noetherian ring R. Let I be an injective R-module.
Then the a-torsion module Γa(I) is an injective R-module.

In the present talk we discuss non-Noetherian rings R and examples of injective
R-modules such that the conclusions in the statements in 1., 2., 3. resp. fail.
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DEPTH OF POWERS OF MONOMIAL IDEALS

Tran Nam Trung

Institute of Mathematics - Vietnam Academy of Science and Technology

.

INCREASING PROPERTY OF THE PROJECTIVE
DIMENSION OF SYMBOLIC POWERS OF THE EDGE IDEALS

OF VERY WELL-COVERED GRAPHS

Naoki Terai

Saga University

This is a joint work with K.Kimura and S. Yassemi.
We show that the projective dimension of symbolic powers of the edge ideal of a
very well-covered graph increases with respect to dimension. Since a well-covered
bipartite graph is a very-well covered and since the ordinary and symbolic
powers coincide for the edge ideal of a bipartite graph, it implies that projective
dimension of the ordinary power of the edge ideal of a well-covered bipartite
graph increases. Moreover we show he projective dimension of symbolic powers
of the edge ideal of a graph with a vertex of degree one increases with respect
to dimension.
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RESIDUAL INTERSECTIONS: SOCLES AND DUALITY

Bernd Ulrich

Purdue University

A well-known formula expresses the socle of an Artinian complete intersection
of characteristic zero in terms of a Jacobian determinant. We generalize this
formula to rings that are neither Artinian nor complete intersections. We deduce
our formula from an explicit description of the Dedekind complementary module
of residual intersections.
This is a report on joint work with David Eisenbud.

CHERN COEFFICIENTS AND COHEN-MACAULAY RINGS

Hoang Le Truong

Institute of Mathematics - Vietnam Academy of Science and Technology

In this study, we investigate the relationship between the index of reducibility
and Chern coefficients for primary ideals. Therefore, the main result of this
study provides a characterization of a Cohen-Macaulay ring in terms of its index
of reducibility, Cohen-Macaulay type, and the Chern coefficients for parameter
ideals. As corollaries to the main theorem, we obtain characterizations of a
Gorenstein ring in terms of its Chern coefficients for parameter ideals.
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CASTELNUOVO-MUMFORD REGULARITY OF EDGE IDEAL
OF GRAPHS

Siamak Yassemi

University of Tehran

Let G be a graph with n vertices, S = K[x1, . . . , xn] be the polynomial ring in
n variables over a field K and I(G) denote the edge ideal of G.
We survey a number of recent studies of the Castelnuovo-Mumford regularity of
the edge ideal of G. Our focus is on bounds and exact values for the regularity
in terms of combinatorial data from associated graphs.
In addition, for every collection H of connected graphs with K2 ∈ H, we
introduce the notions of ind − matchH(G) and min − matchH(G). We will
improve the inequalities for regularity of S/I(G). Moreover, we will discus
about Cohen–Macaulayness of a graph with girth at least five.

A PARTIAL SURVEY OF SOME OLD AND RECENT RESULTS
ABOUT JOINT REDUCTIONS OF IDEALS

Jugal K. Verma

The Indian Institute of Technology Bombay

David Rees introduced joint reductions of ideals for his investigations of mixed
multiplicities, pseudo-rational local rings, Briancon-Skoda Theorem and com-
plete ideals. We shall review these and related recent results about joint
reductions of ideals. These include results of Liam O’Carrol, Irena Swanson,
Ngo Viet Trung, Shreedevi Masuti, Parangama Sarkar and Futoshi Hayasaka.
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SPECTRAL SEQUENCES IN LOCAL COHOMOLOGY

Santiago Zarzuela

University of Barcelona

Spectral sequences are often applied to compute local cohomology functors.
In this talk I’m going to review how to use them in order to calculate local
cohomology from the primary decomposition of an ideal I in a commutative
Noetherian ring R. By one hand, we shall deal with the computation of several
generalized local cohomology functors supported on I. On the other hand, we
shall mainly be concerned with the computation of the local cohomology of R/I.
The construction of these spectral sequences is done by means of the explicit
computation of the left and right derived functors of the direct and inverse
limits in terms of some complex constructions introduced by J. E. Roos and G.
Nöbeling in the 1960’s. In some cases, one can also give sufficient conditions in
order to guarantee the degeneration of the corresponding spectral sequence. As
a guide we will have in mind the results obtained by Àlvarez-Garćıa-Zarzuela
in 2003 [1] and G. Lyubeznik in 2007 [2] for the local cohomology modules
supported on I and the well known Hochster’s decomposition formula for the
local cohomology of Stanley-Reisner rings.

This is a joint work with Josep Àlvarez-Montaner and A. F. Boix.

Références

[1] Àlvarez Montaner, J.; Garćıa López, R.; Zarzuela, S. Local cohomology,
arrangements of subspaces and monomial ideals. Adv. Math. 174 (2003),
35–56.

[2] Lyubeznik, G. On some local cohomology modules. Adv. Math. 213
(2007), 621-643.
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