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Welcome

It is our great pleasure to welcome you to

CRF2018: A Conference on Rings and Factorization.

The conference will take place from February 19th to 23rd, 2018 at:

Institute of Mathematics and Scientific Computing
Karl-Franzens-Universität Graz (UniGraz)
Heinrichstraße 36, 8010 Graz, Austria

We are grateful to the following sponsors for their financial support:

• University of Graz.

• NAWI Graz.

• Graz University of Technology.

• Doctoral Program in Discrete Mathematics.

• Austrian Science Fund (FWF).

• The State of Styria.

We thank Florian K for his help with the booklet, Daniel S for
creating and maintaining the conference website, and our secretary, Andrea
S, for her help with the administrative part of the organization.
This booklet has been put together to help you find your way through the

conference and make the most of your stay in Graz. Additional information
can be found online at the URL:

http://imsc.uni-graz.at/rings2018/

During the week, we can be recognized by the green background of our
badge. Please come and talk to us if you have any questions.

The local organizers

Alfred G · Jun Seok O · Salvatore T · Qinghai Z
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General information

Every lecture room will be equipped with a digital projector, a computer,
and blackboards, and one of the organizers will be there on hand to help.
Speakers can bring their own laptop.
For general inquiries or technical problems (with projectors, Internet, etc.),

please see the registration desk or contact one of the organizers.

Library

There is a library at the 3rd floor of the Institute for Mathematics and
Scientific Computing (the conference venue). It is open from Monday to
Friday, from 9.00 a.m. to 1.00 p.m.

Internet access

Internet services are available for free. To access the Internet, turn on the
Wireless LAN on your computer in the area of the conference premises, and
either use your eduroam account, if you have one, or select the network:

“KFU-Tagung”

This network is not secured, so you do not need a password to access it,
though depending on your OS you might receive a general security warning
for accessing an unsecured network.
Please see the registration desk for an account to use the terminals in the

students’ lounge on the 2nd floor of the conference venue.

Social Events

On Tuesday, February 20th, 2018 at 7.00 p.m., there will be a reception
by the Governor of the Federal State of Styria, in the staterooms of Graz
Burg Hofgasse 15, 8010 Graz.

On Thursday, February 22th, 2018 at 5.40 p.m., there will be a Flute &
Piano Recital, by Harald Fripertinger (flute) and Svetlana Hübler (piano). The
recital will take place in the same room of the plenary talks, at the Institute
of Mathematics and Scientific Computing of the University of Graz.
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Emergency numbers
In case of an emergency, you may contact one of the following:

• Fire brigade: 122

• Police: 133

• Doctors’ emergency service: (+43 316) 141

• Ambulance: 144

For minor emergencies, you may also contact one of the organizers:

• Alfred G: +43 681 81625821

• Jun Seok O: +43 681 10834220

• Salvatore T: +39 346 3364107

• Qinghai Z: +43 681 81303589

Pharmacies
• Glacis Apotheke: Glacisstraße 31, 8010 Graz, Geidorf (close to the
conference venue).

• Apotheke Zu Maria Trost: Mariatroster Straße 31, 8043 Graz, Maria-
trost (half-way to Hotel Stoiser, on bus line 58).

• Apotheke zur Göttlichen Vorsehung: Heinrichstraße 3, 8010 Graz, Gei-
dorf (close to the conference venue).

Where to have lunch or dinner
The cafeteria on the ground floor of the conference venue offers simple

dishes for lunch, see the next page for details about the menu.
You can also check some daily offers from restaurants in the nearby of

the campus through the UniGraz website, at the url

https://menue.uni-graz.at/ (in German)

Besides that, there are restaurants of all levels in the city center. You can
learn more about them from

https://www.graztourismus.at/en/eat-and-drink/restaurant-guide
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UniCafe Campus · Lunch Menu

Feb 19–23, 2018
Opening hours: Monday - Friday: 8.30 a.m. - 4.00 p.m.

Menu available from 12.00 p.m. on

Mon, Feb 19, 2018

Coconut, ginger & carrot soup (vegetarian) 4,20 e

Pasta with speck & sage 6,20 e

Lasagne with spinach & ricotta 7,20 e

Special dish (hummus, salad, lasagne with spinach & ricotta, and bread) 8,20 e

Tue, Feb 20, 2018

Minestrone (vegetarian) 4,20 e

Pasta with gorgonzola cheese 6,20 e

Baked gnocchi & cheese 7,20 e

Special dish #1 (hummus, salad, lasagne with spinach & ricotta, and bread) 8,20 e

Special dish #2 (chicken tikka masala with rice & lime) 8,20 e

Wed, Feb 21, 2018

Oriental lentil soup (vegetarian) 4,20 e

Pasta with gorgonzola cheese 6,20 e

Sweet potato curry with rice (vegetarian) 7,20 e

Lasagne alla bolognese 7,20 e

Thu, Feb 22, 2016

Red beet & coconut soup (vegetarian) 4,20 e

Pasta with gorgonzola cheese 6,20 e

Fennel & tomato stew with polenta (vegetarian) 7,20 e

Special dish (Italian beef ragù with polenta) 8,20 e

Fri, Feb 23, 2018

Tomato soup (vegetarian) 4,20 e

Pasta with gorgonzola cheese 6,20 e

Chili con carne with potato bread 7,20 e
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Invited talks

An axiomatic divisibility theory for commutative rings
Pha.m Ngo.c Á

In the first part of this talk we discuss the extreme case when ideal theory does
not simplify essentially the multiplicative structure of commutative rings. Namely, we
present a nice result of Kearnes and Szendrei characterizing rings for which every
principal ideal has a unique generator. This lead to the investigation of rings with a
group of units having few elements where Mersenne primes appear naturally. In the

main part we discuss Bezout monoids as an axiomatic ideal theory of arithmetical
rings and we present a structure theory of Bezout monoids established in a join
work with Márki and Vámos. Arithmetical rings are invented by Fuchs and become
an appropriate class of rings where one can develop a fairly good ideal theory.
Bezout monoids are introduced by Boschbach without emphasizing a close relation
with arithmetical rings. A satisfactory theory is developed for both semi-hereditary
Bezout monoids and Bezout monoids with one minimal prime ideal. The latter
lead to a generalization of Clifford’s result on naturally totally ordered commutative
semigroups. Semi-hereditary Bezout monoids as well as Bezout monoids with one
minimal prime filters are representable.

R

[1] K. Kearnes and Á. Szendrei, private communication.

[2] P.N. Ánh, Generalization of a theorem of Clifford, Acta Math. Vietnam. 41 (2016),
no. 3, 471–480.

[3] P.N. Ánh and M. Siddoway, Divisibility theory of arithmetical rings with one-minimal
prime ideal, Comm. Algebra 44 (2016), no. 2, 823–826.

[4] P. N. Ánh and M. Siddoway, Divisibility theory of semi-hereditary rings, Proc. Amer.
Math. Soc. 138 (2010), no. 12, 4231–4242.

[5] P.N. Ánh, L. Márki and P. Vámos, Divisibility theory of commutative rings: Bezout
monoids, Trans. Amer. Math. Soc. 364 (2012), no. 8, 3967–3992.

A R I  M  H A  S
Reáltanoda utca 13-15, 1053 Budapest, Hungary
E-mail: anh.pham.ngoc@renyi.mta.hu
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The Smyth powerdomain of a spectral space
Carmelo Antonio F

Let X be a spectral space and let X (X) be the collection of all nonempty closed
subsets of X, endowed with the inverse topology. In a natural way X (X) can be
seen as a topological space, endowed with the so-called upper Vietoris topology.
The aim of this talk, based on a paper in collaboration with M. Fontana and D.
Spirito, is to study this topological construction and to provide some applications to
Commutative Ring Theory.

D  M “T L-C”, U  P
Via Trieste 63, 35131 Padua, Italy
E-mail: carmelo@math.unipd.it
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Finiteness of the Elasticities ρk(G0) Inside a Lattice
David J. G

If H is a Krull monoid with class group G and G0 ⊆ G is the subset of classes
containing prime divisors, then standard theory allows one to study factorial properties
of the monoid H via combinatorial aspects of the block monoid B(G0), which is the
monoid consisting of all zero-sum sequences (finite multi-sets) with terms from G0.
In particular, for an integer k ≥ 1, we have Uk(G0) := Uk(B(G0)) = Uk(H) and
ρk(G0) := ρk(B(G0)) = ρk(H), where Uk(H) denotes the set of all integers ` ≥ 1
for which there are atoms u1, . . . , uk, v1, . . . , v` ∈ A(H) with u1 · . . . · uk = v1 · . . . · v`
(thus Uk(H) contains all factorization lengths obtainable by re-factoring a product of
k atoms) and ρk(H) = supUk(H).
When G0 is finite, many combinatorial and factorial invariants of the monoid H

are trivially finite, e.g., ρk(G0) <∞, and likewise when G0 = G is infinite, these same
invariants become trivially infinite. However, it is possible for proper subsets G0 ⊂ G
to exhibit finite behavior even when G0 is infinite. Moreover, Claborn’s Realization
Theorem ensures that essentially any subset G0 ⊆ G can occur as the subset of
classes containing prime ideals for some Dedekind domain H having class group G,
and there have been many recent concrete constructions arising from monoids of
modules resulting in infinite subsets G0 of a finitely generated abelian group G. Thus
it is of some interest to better understand when, and in what ways, an infinite subset
G0 can behave like a finite one, particularly in regards to the factorial properties of
the overlying monoid H.
We focus on the setting when G0 ⊆ Λ ≤ Rd is a subset of a lattice Λ in finite

dimensional Euclidean space, so Λ ∼= Zd. In this setting, some very basic factorial
properties can be translated fully into the language of convex geometry over the field
R, though such tentative connections seem to have remained mostly overlooked. Less
evident is whether more complicated factorial invariants, such as ρk(G0), could also
be fully expressed in the language of Convex Geometry over the field R. We discuss
recent work regarding one such affirmative connection in relation to characterizing
when ρd+1(G0) <∞ is finite, for a subset G0 of a d-dimensional lattice. Among other
consequences, we will see that the finiteness of ρd+1(G0) ensures all elasticities ρk(G0)
are finite, and that the condition ρd+1(G0) <∞ finite is sufficiently general to allow
interesting examples of infinite subsets G0 none-the-less exhibiting finite-like behavior.
The majority of the work lies in developing considerable specialized machinery for
Convex Geometry regarding asymptotic aspects for the representation of elements as
positive linear combinations of elements from a fixed subset G0 of lattice points.

D  M S, U  M
Memphis, TN 38152, USA
E-mail: diambri@hotmail.com, djgrynkw@memphis.edu
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Counting semistar operations on Prüfer domains
Evan H

A semistar operation on an integral domain R with quotient field K is a closure
operation * on the set of nonzero R-submodules of K with the additional property
that (uJ)* = uJ* for each nonzero element u ∈ K and each R-submodule J of
K. (This differs from the classical star operations in that one does not restrict to
fractional ideals nor does one require that R* = R.)
Since their introduction by Okabe and Matsuda in 1994, semistar operations

have received a great deal of attention from many authors. In this talk, we consider
the problem of “counting” the semistar operations on a Prüfer domain. It is not
difficult to show that if R is integrally closed and admits only finitely many semistar
operations, then R must be a Prüfer domain. It is also not too difficult to count the
number of semistar operations on a valuation domain (Matsuda). For example, if R
is a rank-one discrete valuation domain, then R has exactly two semistar operations.
However, we use the term “counting” rather loosely: Jesse Elliott has recently shown
that the number of semistar operations on a PID with seven maximal ideals exceeds
14 quintillion! We survey these and other known results and provide a few new
ones (the latter representing joint work with Abdeslam Mimouni and Mi Hee Park).

U  N C  C
9201 University City Blvd, Charlotte, NC 28223, USA
E-mail: eghousto@uncc.edu
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Root extension in polynomial and power series rings
Mi Hee P

An extension R ⊆ S of commutative rings with unity is called a root extension
if for each element s ∈ S, there exists a positive integer n such that sn ∈ R.
Unlike the integral extension, the root extension is not stable under polynomial ring
extension. We characterise when the extension R[X] ⊆ S[X] of polynomial rings is
a root extension. Using the characterization, we can give a positive answer to the
question posed by D. D. Anderson, T. Dumitrescu, and M. Zafrullah in 2004, i.e.,
R[X] ⊆ S[X] being a root extension implies that R[X,Y] ⊆ S[X,Y] is a root extension.
We also characterize when the extension R[[X]] ⊆ S[[X]] of power series rings is a
root extension.

C-A U
84 Heukseok-ro, Dongjak-gu, Seoul, Republic of Korea
E-mail: mhpark@cau.ac.kr
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Monoids of pure projective modules
Pavel P̆

If R is a ring and V(R) is the set of isoclasses of finitely generated projective right
R-modules, then V(R) has a natural structure of a commutative monoid: [P] + [Q] =
[P ⊕ Q]. This monoid is reduced and has an archimedean element [R]. It is a
well-known result of Bergman that every commutative monoid having these two
restrictions is isomorphic to V(R) of some ring. On the other hand V(R) may reflect
some properties of R. For example, it is known that if R is semilocal, then V(R) is
a Krull monoid, if R is Von Neumann regular, then V(R) is a refinement monoid.
There are other monoids or semigroups one may assign to a ring. For example

V∗(R) or V∗(R) \ V(R), where V∗(R) is the set of isoclasses of countably generated
projectives. Also these monoids may reflect properties of R. E.g., according to results
of Swan and Akasaki, if R = ZG, where G is a finite group, then V∗(R) \ V(R) is
trivial if and only if G is solvable.
In the talk I will briefly summarize some results on V∗(R) but the aim is to present

some results on monoids given by isoclasses of pure projective modules over chain
rings, that is, rings having the lattices of left and right ideals linearly ordered. These
monoids were determined only for nearly simple chain rings and I will discus results
we got with Gena Puninski when we tried to calculate these monoids for factors of
some rank one chain domains constructed by Brungs and Dubrovin.

C U
Sokolovská 83, Prague, Czech Republic
E-mail: prihoda@karlin.mff.cuni.cz
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Progress with the Prime Ideal Principle
Manuel R

The Prime Ideal Principle (PIP) for commutative rings (due to T.Y. Lam and the
speaker) is a theorem unifying many results in commutative algebra which state that
an ideal of a commutative ring that is maximal with respect to not possessing certain
properties (such as “being proper,” “being finitely generated,” or “being principal”)
must be prime. This has subsequently been generalized to a Prime Ideal Principle
for right ideals in noncommutative rings, and more recently to two-sided ideals in
noncommutative rings.
In this talk, I will survey the various forms of the PIP, including some open

questions about the PIP for two-sided ideals. I will also discuss recent applications
of the PIP for right ideals when generalizing the notion of “S-finiteness” for a
multiplicative set S from commutative to noncommutative algebra.

D  M, B C
8600 College Station, Brunswick, ME 04011, USA
E-mail: reyes@bowdoin.edu
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Almost perfect commutative rings
Luigi S

We present the development of the theory of almost perfect commutative rings,
from their birth in solving a module theoretical problem, passing to the first basic
results for almost perfect domains, then to the blossom of the theory via the tool of
cotorsion pairs, and finally arriving to our days with the appearance on the stage of
zero-divisors. We will focus on the structural properties of the rings.

D  M “T L-C”, U  P
Via Trieste 63, 35131 Padua, Italy
E-mail: salce@math.unipd.it
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Non-unique factorizations in bounded hereditary noetherian
prime rings
Daniel S

In a Noetherian ring every non-zero-divisor can be written as a product of atoms
(irreducible elements), but usually not uniquely so. Studying non-unique factorizations
has a rich history in commutative domains and monoids. More recently, these
questions have also been investigated for certain types of noncommutative rings.

In this talk I give an overview over the current status of this area, and in particular
present results on bounded hereditary Noetherian prime (HNP) rings. These rings
are natural generalizations of Dedekind domains to the noncommutative setting.
An important class of examples comes from hereditary orders in central simple
algebras over number fields, which themselves can be considered as a noncommutative
analogues of rings of algebraic integers.

Under a crucial cancellation property for direct sums of modules, it is possible
to construct a transfer homomorphism to a monoid of zero-sum sequences over a
subset of an (abelian) class group. This implies that in this case the factorization
theory is similar to the one for commutative Dedekind domains.

The proofs are module-theoretic in nature: to study factorizations of an element
a in the HNP ring R, one considers composition series of R/aR. A structure theory
for finitely generated projective modules for HNP rings, as developed in a recent
monograph by Levy and Robson, features prominently.

U  W
200 University Ave West, Waterloo, ON, Canada N2L 3G1
E-mail: daniel@smertnig.at
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Contributed talks

Commutativity theorems in rings with involutions
Adnan A

The purpose of this paper is to study the commutativity of a ring R with involution
∗, which admits a pair of derivations satisfying certain algebraic identities. In fact
certain well known problems like the Herstein problem and the strong commutativity
preserving problem have been studied in the setting of rings with involution.

D  M, A M U
Shiv Puri, AMU Campus, Aligarh, Uttar Pradesh 202001, India
E-mail: adnan.abbasi001@gmail.com
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Arithmetic of O0-modules in the case of small ramification
Sofia A

For a specific kind of one-dimensional formal groups over the ring of integers of a
local field in the case of small ramification we study the arithmetic of the formal
module constructed on the maximal ideal of a local field, containing all the roots of
the isogeny. This kind of formal groups is a little broader than Honda groups. The
Shafarevich system of generators is constructed. It allows further to find an explicit
formulas for the Hilbert symbol for this groups. This problem was completely solved
for Honda formal groups, for LubinTate formal groups and in some other cases.
Formal O0-modules over the ring of integers O of a local field are formal groups

over O with endomorphism ring including a fixed ring O0. In the talk we will provide
a complete description of the logarithms of all such modules in the case of small
ramification.
For a formal group of a special type (π0-critical), a system of generators of the

correspondent O0-module is constructed.
The present work is supported by the Russian Science Foundation, grant 16-11-

10200.

R
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Math. 38 (2017), no. 1, 131–136.

[3] S.S. Afanaseva and R.P. Vostokova, Logarithms of formal A-modules in the case of
small ramification, Algebra Anal. 27 (2015), no. 6, 6–13.
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St. Petersburg 199178, Russia
E-mail: cheery_sonya@mail.ru
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Polynomial functions of the ring of dual numbers modulo m
Amr Ali Abdulkader A-M

We study the polynomial functions of the ring of dual numbers modulo m, Zm[α].
Over the ring Zm[α], we determine when a polynomial is a null polynomial, when a
function is a polynomial function and when a polynomial is a permutation polynomial.
In addition to that, for a prime number p, we find the relation between the number
of permutation polynomials over the ring Zpn [α] and the number of polynomial
functions and permutation polynomials over the ring Zpn. Moreover, when n ≤ p
explicit formulas for counting polynomial functions and permutation polynomials over
Zpn [α] are obtained.

I  A  Z, TU G
Münzgrabenstrasse 37, Graz, Austria
E-mail: amr.al-maktry@tugraz.at
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Roots in extensions of domains
Gerhard A

Etingof, Malcolmson and Okoh have revealed an interesting connection between
atomic IDPF-domains and root extensions of domains [1]. In this talk it is shown
that this connection is true more generally for monoids, giving new proofs. In a
similar way, a result of Jedrzejewicz and Zielinski [2] on root-closed extensions of
domains is generalized to monoids; moreover, the monoid methods used here yield
a sharpening of this result for domains.

R

[1] P. Etingof, P. Malcolmson, and F. Okoh, Root Extensions and Factorizations in Affine
Domains, Canad. Math. Bull. 53 (2010), no. 2, 247–255.

[2] P. Jedrzejewicz and J. Zielinski, Analogs of Jacobian conditions for subrings, J. Pure
Appl. Algebra 221 (2017), no. 8, 2111–2118.

E-mail: gerhard.angermueller@googlemail.com
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Especially short sequences with full sumset
Austin A

Let G be a finite abelian group (written additively). A sequence S over G is said
to be zero-sum free if no nontrivial subsequence of S has sum equal to zero. A
longest zero-sum free sequence S over G automatically has the property that every
element of G \ {0} appears as the sum of some subsequence of S. We will explore
shortest possible zero-sum free sequences with this property.

T O S U
281 W. Lane Avenue, Columbus, OH 43210, USA
E-mail: antoniou.6@osu.edu
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On weakly (m, n)-closed ideals and (m, n)-von Neumann
regular rings
Ayman B

Let R be a commutative ring with 1 6= 0, I a proper ideal of R, and m and n positive
integers. In this talk, we define I to be a weakly (m, n)-closed ideal if 0 6= xm ∈ I for
x ∈ R implies xn ∈ I, and R to be an (m, n)-von Neumann regular ring if for every
x ∈ R, there is an r ∈ R such that xmr = xn. A number of results concerning weakly
(m, n)-closed ideals and (m, n)-von Neumann regular rings are given.

R

[1] D.F. Anderson, A. Badawi, and B. Fahid, Weakly (m, n)-closed ideals and (m, n)-von
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Nonunique factorization in the ring of integer-valued
polynomials
Paul B

The ring of integer-valued polynomials Int(Z) is the set of polynomials with rational
coefficients which produce integer values for integer inputs. Specifically,

Int(Z) = {f(x) ∈ Q[x] | ∀n ∈ Z f(n) ∈ Z}.

Int(Z) constitutes an interesting example in algebra from many perspectives; for
example, it is a natural example of a non-Noetherian ring. It is also a ring with
nonunique factorization. It is a finite factorization domain with infinite elasticity.
Frisch recently demonstrated that in Int(Z), you can find an element f(x) that has
any factorization lengths you desire and you can even prescribe the number of
factorizations of each length. The polynomials constructed in this way have high
degree. We give a graded analysis, determining all the possible elasticities and
catenary degrees for a polynomial as a function of the degree of the polynomial.

Joint work with: Greg Knapp, Jad Salem, and Gabrielle Scullard.

F U
1073 North Benson Rd., Fairfield, CT 06824, USA
E-mail: pbaginski@fairfield.edu
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On stabilizers of Tits subspaces of E6(K) for fields K of
characteristic two
Mashhour B-A

The purpose of this talk is to give an elementary construction of certain stabilizers
of Tits subspaces of E2(K) of even characteristics using the notions of generalized
quadrangles of type O−

6
(2), cocliques, unipotent radicals and Levi-components.

The talk is based on joint work with Yusuf Alkehzi (ya.alkhezi@paaet.edu.kw).

PAAET-K
Rd No 103, Kuwait City, Kuwait
E-mail: mashhour.ibrahim@yahoo.com
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Dilatations of numerical semigroups
Valentina B

This talk is focused on numerical semigroups and presents a simple construction, that
we call dilatation, which, from a starting semigroup S, permits to get an infinite
family of semigroups which share several properties with S. The invariants of each
semigroup T of this family are given in terms of the corresponding invariants of S
and the Apéry set and the minimal generators of T are also described. We also study
three properties that are close to the Gorenstein property of the associated semigroup
ring: almost Gorenstein, 2-AGL, and nearly Gorenstein properties. More precisely,
we prove that S satisfies one of these properties if and only if each dilatation of S
satisfies the corresponding one.
All the results of the talk are obtained in a joint work with Francesco Strazzanti.

D  M, S U  R
Piazzale A. Moro 2, 00185 Rome, Italy
E-mail: barucci@mat.uniroma1.it
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Nonnoetherian coordinate rings and their noncommutative
resolutions
Charlie B

I will describe how geometric spaces can be associated to nonnoetherian integral
domains with finite Krull dimension. These spaces look like algebraic varieties, but
with positive dimensional ‘smeared-out’ points. In particular, given an algebraic variety
X and a finite collection of non-intersecting positive dimensional algebraic sets Yi ⊂ X,
I will show how a nonnoetherian coordinate ring may be constructed whose variety
coincides with X except that each Yi is identified as a distinct closed point. I will
also describe noncommutative resolutions of these singularities, and explain how the
dimensions of the closed points are captured by the homological properties of the
resolutions.

I  M  S C, U  G
Heinrichstrasse 36, 8010 Graz, Austria
E-mail: charles.beil@uni-graz.at
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Pointwise minimal extensions
Paul-Jean C

In a joint work with Gabriel Picavet and Martine Picavet-L’Hermitte, we characterize
pointwise minimal extensions of rings, introduced by P.-J. Cahen, D. E. Dobbs and
T. G. Lucas in the special context of domains. We show that pointwise minimal
extensions are either integral or integrally closed. In the closed case, they are nothing
but minimal extensions. In the integral case, there are four cases: either all minimal
subextensions are of the same type (ramified, decomposed, or inert) or coexist only
ramified and inert minimal subextensions.

A-M U
12 Traverse du Lavoir de Grand Mère, 13100 Aix en Provence, France
E-mail: paul-jean.cahen@univ-amu.fr
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On an additive category whose objects have type at most four
Federico C

Two right R-modules AR and BR are said to have the same monogeny class (resp.
epigeny class) if there exist two monomorphisms (resp. two epimorphisms) AR → BR
and BR → AR. A module AR is uniserial if the lattice of its submodules is linearly
ordered under inclusion. Finite direct sums of uniserial modules were classified via
their monogeny class and their epigeny class by A. Facchini. These two invariants
are sufficient because the endomorphism ring of a uniserial module has at most two
maximal ideals.
In this talk, we investigate an additive category whose objects are short exact

sequences 0 → AR → BR → CR → 0 of right R-modules. We describe the en-
domorphism ring of such objects when AR and CR are uniserial modules and the
behaviour of these particular short exact sequences as far as their finite direct sums
are concerned, proving a weak form of the Krull-Schmidt Theorem. Indeed, we have
that finite direct sums of short exact sequences with AR and CR uniserial modules are
classified via four invariants, which are the natural generalizations of monogeny class
and epigeny class. Four invariants are necessary because we are dealing with objects
whose endomorphism rings have four maximal ideals (we say that such objects have
type four). Finally, we present a slight generalization of these results, introducing a
family of additive categories whose objects have type at most 2n. In this case, finite
direct sums of such objects are completely classified via 2n invariants.
This talk is based on a joint work with Alberto Facchini.

R

[1] F. Campanini, On a category of chain of modules whose endomorphism rings have at
most 2n maximal ideals, to appear in Comm. Algebra (2017).

[2] F. Campanini and A. Facchini On a category of extensions whose endomorphism rings
have at most four maximal ideals, submitted.

[3] A. Facchini, Krull-Schmidt fails for serial modules, Trans. Amer. Math. Soc. 348
(1996), 4561–4575.
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From Pólya fields to Pólya groups
Jean-Luc C

A century ago, in 1919, Pólya [1] introduced, for every number field K with ring
of integers OK, the OK-module formed by the integer-valued polynomials on OK
and was interested in fields K for which these OK-modules admit bases with one
polynomial of each degree.
Many years later, in 1982, such fields were called Pólya fields by Zantema [2]

who undertook a rich study of these fields. In fact, we may forget the integer-valued
polynomials thanks to the following characterization: For each prime power pf , let

Πpf (K) =
∏

M∈Max(OK), N(M)=pf
M.

Then K is a Pólya field if and only if all the products Πpf (K) are principal ideals.
Several years later, in 1997, the notion of Pólya group was introduced: the

Pólya group of K is the subgroup of the class group of K generated by the classes
of the Πpf (K)’s. The Pólya group of K can be considered as a measure of the
obstruction for the existence of regular bases, since K is a Pólya field if and only if
its Pólya group is trivial. Consequently, each assertion about Pólya groups implies a
result concerning Pólya fields.
Surprisingly, the aim of my talk is to consider the reverse implication. More

explicitly, I guess that any assertion about Pólya fields is only the evidence of a
more general statement about Pólya groups. When studying Pólya fields, they are
two cases:
– if K/Q is Galois, we just have to consider the Πpf (K)’s where p is ramified;
– if not, on the contrary, we may have to consider just the Πpf (K)’s where p is

unramified.
After recalling Zantema’s results on Pólya fields, I will first make several conjec-

tures on Pólya groups which would imply the previous results. Then, I will try to
prove these conjectures, but I do not have enough space to explain how we could
do it.
So, the title of my talk could be:

Zantema’s paper revisited.

R

[1] G. Pólya, Über ganzwertige Polynome in algebraischen Zahlkörpern, J. Reine Angew.
Math. 149 (1919), 97–116.

[2] H. Zantema, Integer valued polynomials over a number field, Manuscripta Math. 40
(1982), 155–203.
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UMT-domain property of graded integral domains
Gyu Whan C

Let R =
⊕
α∈Γ Rα be an integral domain graded by an arbitrary torsionless grading

monoid Γ, R̄ be the integral closure of R, H be the set of nonzero homogeneous
elements of R, C(f) be the fractional ideal of R generated by the homogeneous
components of f ∈ RH, and N(H) = {f ∈ R | C(f)v = R}. Assume that RH is a UFD.
We say that a nonzero prime ideal Q of R is an upper to zero in R if Q = fRH ∩ R
for some f ∈ R and that R is a graded UMT-domain if each upper to zero in R is
a maximal t-ideal. In this talk, we study several ring-theoretic properties of graded
UMT-domains. Among other things, we show that if R has a unit of nonzero
degree, then R is a graded UMT-domain if and only if every prime ideal of RN(H) is
extended from a homogeneous ideal of R, if and only if R̄N(H) is a Prüfer domain,
if and only if R is a UMT-domain.

I N U
119 Academy-ro, Yeonsu-gu, Incheon, Republic of Korea
E-mail: whan@inu.ac.kr
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The lattice of topologizing filters of rings of continuous
functions
Nega C

The order dual [FilRR ]du of the set FilRR of all right topologizing filters on a fixed
but arbitrary ring R is a complete lattice ordered monoid with respect to the (order
dual) of inclusion and a monoid operation ‘:’ that is, in general, noncommutative. It
is known that [FilRR ]du is always left residuated, meaning, for each pair F,G ∈ FilRR
there exists a smallest H ∈ FilRR such that H : G ⊇ F, but is not, in general, right
residuated (there exists a smallest H such that G : H ⊇ F). For a commutative
ring R for which [FilRR] is commutative is equivalent to [FilRR ]du both left and right
residuated. Moreover, it is shown that a right fully bounded noetherian ring satisfy
the two sided residuated property.
The objective of this talk is to investigate the lattice of topologizing filters of rings

of continuous real-valued functions. It is shown that if X is finite and completely
regular hausdorff space, then Fil C(X) is commutative and hence [Fil C(X)]du is two-
sided residuated. A Tychonoff space X is called an SV-space if for every prime ideal
P of the ring C(X) of continuous real-valued functions on X, the ordered integral
domain C(X)/P is a valuation ring. It is proved that if X is an SV-space and P is
any prime ideal of C(X), then the kernel functor (the topologizing filter) of ideals
of C(X)/P is linearly ordered. It is also shown that if X is a complectly regular
Hausdorff space, then Fil C(X)) is linearly ordered if and only if ideals of C(X) are
linearly ordered by inclusion.

R
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Weakly nil-clean index and uniquely weakly nil-clean rings
Andrada C

We introduce and study the weakly nil-clean index associated to a ring. We also
give some simple properties of this index and show that rings with the weakly nil-
clean index 1 are precisely those rings that are abelian weakly nil-clean, thus showing
that they coincide with uniquely weakly nil-clean rings. Next, we define certain
types of nilpotent elements and weakly nil-clean decompositions by obtaining some
results when the weakly nil-clean index is at most 2 and, moreover, we somewhat
characterize rings with weakly nil-clean index 2. After that, we compute the weakly
nil-clean index for T2(Zp),T3(Zp) and M2(Z3), respectively, as well as we establish
a result on the weakly nil-clean index of Mn(R) whenever R is a ring. Our results
considerably extend and correct the corresponding ones from [1].

R
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Products of idempotent matrices over Prüfer domains
Laura C

A classical problem, studied since the middle of the 1960’s, is to characterize integral
domains R satisfying the property (IDn): “Every singular n × n matrix over R is a
product of idempotent matrices.” Important results which describe this property inside
the class of Bézout domains (cf. [1,2]) motivated a natural conjecture (C), proposed
by Salce and Zanardo in [3]: “If an integral domain R satisfies property (ID2),
then it must be a Bézout domain.” Unique factorization domains, projective-free
domains and PRINC domains (cf. [3]) verify the conjecture. In support of (C) we
prove that an integral domain R satisfying (ID2) must be a Prüfer domain in which
every invertible 2× 2 matrix is product of elementary matrices. Moreover, we show
that a large class of coordinate rings of plane curves and the ring of integer-valued
polynomials Int(Z) verify (C) in an equivalent formulation.

R
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New results on the Noether number of finite groups
Kálmán C

The Noether number β(G) of a finite group G gives the maximal possible degree
of the generators in any ring of polynomial invariants of G. When G is abelian
this number is known to coincide with the Davenport constant D(G) which gives the
maximal length of an irreducible zero-sum sequence of elements of G. Geroldinger
and Grynkiewicz conjectured that similar relations could hold between β(G) an some
non-commutative generalisations of D(G), as well. To verify these conjectures we
calculated the quantities in question for all groups of order less than 32. We found
a counterexample to one part of the conjectures while the other part was proven to
hold in all the considered cases. We also observed that for any proper subgroup
H <G the Noether number β(H) is strictly smaller than β(G). Later we proved that
this fact holds in full generality.

R
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Value semigroups and good semigroups
Marco D’A

Good semigroups (in N2) arise as value semigroups of curve singularities with two
branches, but the class of good semigroups is larger than the class of value semi-
groups. Good semigroups are a natural generalization of numerical semigroups, but
one main difference is that they are not finitely generated. This fact implies many
problems in the study of good semigroups: for example, while there is a natural gen-
eralization of symmetric numerical semigroups, no definition of complete intersection
good semigroups has been given. In this talk I will present some new results about
the Apéry set of a good semigroup, both in the general and in the symmetric case,
showing how to generalize many properties of the Apéry set of a numerical semi-
group. In particular, these results could lead to a definition of complete intersection
good semigroup (in N2).
This is a joint work in progress with Lorenzo Guerrieri and Vincenzo Micale.
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On the nilpotency index of nil algebras
Mátyás D

Kaplansky proved in 1946 that finitely generated associative nil algebras (over a
field) of bounded nil index are nilpotent. For positive integers n and m denote by
d(n,m) the minimal positive integer d such that if we have xn = 0 for all elements
x in an associative algebra R generated by m elements, then x1 · · · xd = 0 holds for
all x1, . . . , xd ∈ R. Recent results of Derksen and Makam on generators of rings of
matrix invariants together with a theorem of Zubkov from 1996 yield an explicit
upper bound on d(n,m) that is polynomial both in n and m. A lower bound for
d(n,2) due to Kuzmin is also extended to positive characteristic.
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Ideal factorization in integral domains
Tiberiu D

This talk is about a certain class of integral domains connected to radical factorization
domains studied by Vaughan, Yeaghy and Olberding, and Zerlegung Primideale
(ZPUI) domains studied by Olberding. For this circle of ideas, an excellent reference
is the book “Factoring Ideals in Integral Domains” by Fontana, Houston and Lucas.
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Factorizations of ideals in noncommutative rings similar to
factorizations of ideals in commutative Dedekind domains

Alberto F

Dedekind domains were one of the leitmotifs, or, better, one of the propulsive
forces, one of the propulsive ideas, at the origins of Commutative Algebra: There
is no uniqueness of factorization for non-zero elements, but there is uniqueness of
factorization for non-zero ideals. Well, ... for every non-zero ideal I in a Dedekind
domain R, the module R/I is direct sum of finitely many uniserial R-modules, and
this seems to be the motivation because of which Dedekind domains have such a
good behavior as far as product decompositions of ideals is concerned. Thus we
have studied the right ideals I in a (non-commutative) ring R for which the right
R-module R/I is a direct sum of finitely many uniserial right R-modules. For such a
right ideal I, there is a product decomposition of I, which is unique...

R
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Unions of sets of lengths
Yushuang F

For an atomic monoid H and a positive integer k ∈ N+, let Uk(H) denote the set
of all ` ∈ N+ with the property that there are atoms u1, . . . , uk, v1, . . . , v` such that
u1 · · · uk = v1 · · · v` (so, Uk(H) is the union of all sets of lengths containing k).
The Structure Theorem for Unions states that, for all sufficiently large k, the

sets Uk(H) are almost arithmetical progressions with the same difference and global
bound. It is well known that it holds true for Krull domains with finite class group
and various classes of Noetherian domains that need not be integrally closed.
We present a new approach to the Structure Theorem framed in the language

of arithmetic combinatorics, by deriving, for suitably defined families of subsets of
the non-negative integers, a characterization of when the Structure Theorem holds.
This abstract approach allows us to verify, for the first time, the Structure The-

orem for a variety of possibly non-cancellative monoids, including monoids of (not
necessarily invertible) ideals and monoids of modules. In addition, we provide the
very first example of a monoid (actually, a Dedekind domain) that does not satisfy
the Structure Theorem.

R
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Cluster algebras: Factoriality and class groups
Ana G E

Cluster algebras were introduced by Fomin-Zelevinsky in 2002. Their original moti-
vation was coming from canonical bases in Lie Theory. Today the theory of cluster
algebras is connected to various fields of mathematics.
Locally acyclic cluster algebras are Krull domains. Hence their factorization theory

is determined by their (divisor) class group and the set of classes containing height-1
prime ideals.
Motivated by this, we investigate class groups of cluster algebras. We show that

any cluster algebra that is a Krull domain has a finitely generated free abelian class
group, and that every class contains infinitely many height-1 prime ideals. For a
cluster algebra associated to an acyclic seed, we give an explicit description of the
class group in terms of the initial exchange matrix. As a corollary, we reprove and
extend a classification of factoriality for cluster algebras of Dynkin type.
The talk is based on joint work with P. Lampe and D. Smertnig.

I  M  S C, U  G
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E-mail: ana.garcia-elsener@uni-graz.at
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On the sets of lengths of Puiseux monoids
Felix G

A Puiseux monoid is an additive submonoid of Q≥0. We will provide a brief journey
through the sets of lengths of non-finitely generated atomic Puiseux monoids. We
begin by presenting a BF-monoid with full system of sets of lengths. It is well known
that systems of sets of lengths do not characterize numerical monoids. We shall see
that systems of sets of lengths also fail to characterize non-finitely generated atomic
Puiseux monoids. In a recent paper, Geroldinger and Schmid found the intersection
of systems of sets of lengths of numerical monoids. We shall explain how to extend
their result to the setting of atomic Puiseux monoids. Finally, we will relate the
sets of lengths of the Puiseux monoid P = 〈1/p | p is prime〉 with the Goldbach’s
conjecture; in particular, we will see that L(2) is precisely the set of Goldbach’s
numbers.
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Directed unions of local quadratic and monoidal transforms and
GCD domains
Lorenzo G

Let (R,m) be a regular local ring of dimension d ≥ 2. A local quadratic transform
of R is a ring of the form

R1 = R
[m
x
]
m1

where x ∈ m is a regular parameter and m1 is a maximal ideal of R[mx ] containing m.
Recently, several authors have studied rings of the form S =

⋃∞
n=0 Rn, obtained

as an infinite directed union of iterated local quadratic transforms of R.
Here we present some results about such rings and we discuss the more general

case of local monoidal transforms of R.
The talk is based on joint work with W. Heinzer, B. Olberding, and M.

Toeniskoetter.

R

[1] L. Guerrieri, W. Heinzer, B. Olberding, and M. Toeniskoetter, “Directed Unions of
Local Quadratic Transforms of Regular Local Rings and Pullbacks”, pp. 257–280
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Quantum polynomial rings
Ashish G

Quantum polynomial rings are defined using quasi-commuting variables xy = qyx.
They are of interest due to their links with various other fields including physics.
We will describe their matrix representations, infinite dimensional representations,
automorphisms, ideal structure, etc.

R M V E  R I
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E-mail: a0gupt@gmail.com
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A note on direct injective modules
Ashok Ji G

Let R be a commutative ring with unity. A right R-module M is said to be direct
injective if, given a direct summand N of M with inclusion iN : N → M and a
monomorphism g : N→M there exists f ∈ EndR(M) such that f ◦ g = iN.
Direct injective modules were introduced by W.K. Nicholson in 1976 as a

generalization of quasi-injective modules.
In the talk, we examine properties of direct injective modules in the restricted

context of endoregular modules, SSP and SIP modules. In addition, we discuss an
equivalent condition for a direct injective module to be divisible, and we show that
the endomorphism ring of an R-module is a division ring if and only if M is a direct
injective module with the (∗) property.
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On the class group of formal power series rings
Ahmed H

Let Clt(D) denote the t-class group of an integral domain D. P. Samuel has established
that if D is a Krull domain then the mapping Clt(D) → Clt(D[[X]]), is injective and if
D is a regular UFD, then Clt(D) → Clt(D[[X]]), is bĳective. Later, L. Claborn extended
this result in case D is a regular Noetherian domain.
In the first part of this talk we prove that the mapping Clt(D) → Clt(D[[X]]) : [I] 7→

[(I.D[[X]])t] is an injective homomorphism and in case of an integral domain D such
that each υ-invertible υ-ideal of D has υ-finite type, we give an equivalent condition
for Clt(D) → Clt(D[[X]]), to be bĳective, thus generalizing the result of Claborn.
In the second part, we define the S-class group of an integral domain D: Let

S be a (not necessarily saturated) multiplicative subset of an integral domain D.
Following [1], a non-zero fractional ideal I of D is S-principal if there exist an s ∈ S
and a ∈ I such that sI ⊆ aD ⊆ I. The S-class group of D, S-Clt(D), is the group
of fractional t-invertible t-ideals of D under t-multiplication modulo its subgroup of
S-principal t-invertible t-ideals of D. We generalize some known results developed
for the classic contexts of Krull and PυMD domains and we investigate the case of
isomorphism S-Clt(D) ' S-Clt(D[[X]]).

R
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Factorization in Prüfer domains
Richard Erwin H

We construct a norm on the nonzero elements of a Prüfer domain and extend this
concept to the set of ideals of a Prüfer domain. These norms are used to study
factorization properties of Prüfer domains.

N S U
600 N Grand Avenue, Tahlequah, OK 74464, USA
E-mail: hasenaue@nsuok.edu
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Monoids of countably generated pure-projective modules
Dolors H

A module is pure-projective if it is isomorphic to a direct summand of a direct sum
of finitely presented modules. In general, these modules are direct sums of countably
generated modules; hence, to understand their direct sum decomposition there are a
couple of reductions we can make: (i) consider countably generated pure-projective
modules; (ii) given a countably generated pure-projective module M consider the
additive monoid V∗(M) of representatives isomorphism classes of countably generated
direct summands of M(N) with the addition induced by the direct sum.
In this talk we want to present the class of monoids that can appear when M is

a finitely generated module over a local noetherian ring.
The techniques we use have a somewhat long history. The starting of everything

was a result of Příhoda showing that two (non necessarily finitely generated) projective
modules are isomorphic iff they are isomorphic modulo the Jacobson radical [4],
which opened the way to adapt the existing techniques to study monoids of finitely
generated projective modules over some classes of rings to the countable case. For
noetherian rings, this was completed in [5] and [1]. Some papers by P. Příhoda
and G. Puninski [6,7] were showing the way towards the pure-projective case.
In this talk, we will present an ongoing project with Příhoda and Wiegand, in

which we are undertaking a systematic study of the commutative noetherian case.
We will concentrate on results in [2]: exposing a categorical reformulation for the
whole theory of this class of monoids, as well as some realization results for V∗(M)
for M a finitely generated module over a commutative noetherian domain of Krull
dimension 1. The latter is based in extending the realization techniques of [8] (see
also [3]) to the countably generated case.

R
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From overrings of Prüfer domains to rings in non-integrally
closed ring extensions

Ali J & Mabrouk Ben N

The cardinality of the set of intermediate rings in extensions of integral domains
R ⊂ S has been investigated in several papers by several authors along the last
two decades. The main concern has been to compute the number of intermediate
rings when this number is finite. The investigations concerning this problem was
initiated with the case where the ring R was assumed to be a Prüfer domain with a
finite Y-free spectrum and S was assumed to be the field of fractions of R. Then
improvements have been gradually obtained in several papers. Recently the case
where R is not necessarily integrally closed in S, and where S is not necessarily the
field of fractions of R is being studied. We show how these developments were
necessary in order to obtain quite general and satisfactory results. We establish
several properties relating rings in such extensions to prime ideals. This enable us to
establish several equations concerning the cardinality of the set of intermediate rings
in the case where some finiteness conditions are satisfied. We also provide examples
related to the obtained results.
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The finitistic weak dimension of a pseudo-valuation domain is
at most one
Hwankoo K

In this talk, we first characterize the finitistic dimension of a commutative ring in
terms of cotorsion theory. Then some characterizations of integral domains with
finitistic weak dimension at most one are given. We also characterize the finitistic
weak dimension in a special pullback and then obtain, as a corollary, the result that
the finitistic weak dimension of a pseudo-valuation domain is at most one. This is a
joint work with F. Wang.

H U
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Polynomial decomposition and linearly recurrent sequences of
polynomials
Dĳana K

The possible ways of writing a polynomial as a composition of lower degree poly-
nomials were studied by many authors, starting with J.F. Ritt in the 1920’s. There
are applications to several areas of mathematics. For a sequence of polynomials
(Gn(x))∞n=0 in C[x] satisfying a linear recurrence relation of order d ≥ 2:

Gn+d(x) = Ad−1(x)Gn+d−1(x) + · · ·+A0(x)Gn(x), n ∈ N,

determined by A0, A1, . . . , Ad−1, G0, G1, . . . , Gd−1 ∈ C[x], one may ask about the
properties of g(x), h(x) ∈ C[x] such that Gn(x) = g(h(x)). In this talk I will present
some results on this topic that come from a joint work with Clemens Fuchs and
Christina Karolus from University of Salzburg (Austria). Our work was inspired by
Zannier’s results about lacunary polynomials.

U  B C
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Delta sets of affine semigroups
David L

The contents of this talk are part of joint work with P. García-Sánchez and A.
Moscariello [1, 2] (see [3] for related work).
Recently, we have been able to relate the calculation of delta sets of affine

semigroups with the computation of a certain Gröbner basis related to the defining
ideal of the affine semigroup. This opens a new strategy to determine which sets
of integers can be realized as the delta set of an affine semigroup. We solved this
realization problem for numerical semigroups whose embedding dimension is three,
but using different techniques.
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On ∗-clean non-commutative group rings
Yuanlin L

A ring with involution ∗ is called ∗-clean if each of its elements is the sum of a
unit and a projection (∗-invariant idempotent). In this talk, we discuss the group
algebras of the dihedral groups D2n, and the generalized quaternion groups Q2n with
standard involution ∗. For the non-semisimple group algebra case, we characterize
the ∗-cleanness of RD2pk with a prime p ∈ J(R), and RD2n with 2 ∈ J(R), where R is
a commutative local ring and J(R) is its Jacobson radical. For the semisimple group
algebra case, we investigate when KG is ∗-clean, where K is the field of rational
numbers Q or a finite field Fq and G = D2n or G = Q2n.

B U
1812 Sir Isaac Brock Way, St. Catharines (ON), Canada, L2S 3A1
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Ideal theory of integer-valued polynomials in several variables
Alan K. L

The ring Int(Z) of integer-valued polynomials in one variable over Z is a Prüfer
domain that has been extensively studied. The ring Int(Z2) of integer-valued poly-
nomials over Z in two variables is not a Prüfer domain and seems not to have been
extensively studied. Although it is not Prüfer, it has many Prüfer-like properties that
we investigate.

O S U
1179 University Avenue, Newark, OH 43055, USA
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Valuative Marot Rings
Tom L

For a commutative ring R with total quotient ring T(R), R is said to be valuative if
for each nonzero t ∈ T(R) at least one of the extensions R ⊆ R[t] and R ⊆ R[(R : t)]
has no proper intermediate rings (where for nonempty X ⊆ T(R), (R : X) = {s ∈
T(R) | sX ⊆ R}). There are weak and strong versions: R is weakly valuative if for
each pair s, t ∈ T(R)\{0} such that st ∈ R, at least one of R ⊆ R[t] and R ⊆ R[s] has
no proper intermediate rings; R is strongly valuative if for each nonzero t ∈ T(R)
at least one of the extensions R ⊆ R[(R : (R : t))] and R ⊆ R[(R : t)] has no proper
intermediate rings. There are weakly valuative rings that are not valuative, and
valuative rings that are not strongly valuative. However, if R is a Marot ring (each
regular ideal is generated by regular elements), then all three types are the same.
In general, a strongly valuative ring can have infinitely many regular maximal ideals,
but a Marot ring that is (weakly) valuative has at most three regular maximal ideals,
and only two when it is not integrally closed. In addition, valuative Marot rings can
be characterized in much the same way that valuative domains are. For example, if
R is an integrally closed Marot ring, then it is valuative if and only if it is a Prüfer
ring (each finitely generated regular ideal is invertible) with at most three regular
maximal ideals, the set of regular nonmaximal prime ideals is linearly ordered under
⊆ and at most one regular maximal ideal fails to contain each regular nonmaximal
prime ideal.

U  N C  C
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The Sum-Essential Left Ideal Graph of Rings
Ali M

Let R be a unital ring which is not necessarily commutative. The sum-essential left
ideal graph of R, denoted by εR, is the graph whose vertices are all the nontrivial
left ideals of R and where two distinct left ideals I and J are adjacent if I + J is
an essential left ideal of R. It is shown that εR is a connected graph for every ring
R with at least one nontrivial left ideal and diam(εR) ≤ 3. It is shown that if εR
is a tree, then εR is a complete graph of order 2 or a star graph. We prove that
the girth of εR belongs to the set {3,∞}. We find a sharp lower bound for the
independence number of εR, in terms of the uniform dimension (Goldie dimension)
of R as a left R-module. When R is simple, we obtain the exact value of the
independence number of the graph εR. Some other properties of εR are used for
investigating the structure of the ring R.
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Radical factorization in rings with zero-divisors
Tusif Ahmed M

In this talk I present my work on radical factorization with my supervisor T. Du-
mitrescu. We extend the work of Vaughan, Yeagy and Olberding on integral
domains with radical factorization to the case of rings with zero-divisors. We study
the rings in which every ideal (resp. every regular ideal) can be written as a finite
product of radical ideals.
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Commutative rings with two-absorbing factorizations
(TAF-rings)
Muzammil M

In this talk, I will present my work done with my PhD supervisor Dr. Tiberiu
Dumitrescu. I will use the concept of 2-absorbing ideal introduced by Aymen
Badawi to discuss those commutative rings in which every ideal can be written as
a finite product of 2-absorbing ideals. I call them TAF-rings. I will present some
properties and show that any TAF-ring has dimension at most one.
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Non-unique factorizations in rings of integer-valued polynomials
on certain Dedekind domains

Sarah N

For a domain D with quotient field K, the ring of integer-valued polynomials on D,

Int(D) = {f ∈ K[x] : f(D) ⊆ D},

is in general not a unique factorization domain.
In this talk, we discuss non-unique factorizations in Int(D) where D is a Dedekind

domain whose maximal ideals are all of finite index, and such that D has infinitely
many maximal ideals, but at most finitely many for each individual index.
We present two main results. First, for any finite multiset N of natural numbers

greater than 1, there exists a polynomial f ∈ Int(D) which has exactly |N| essentially
different factorizations of the prescribed lengths. In particular, this implies that every
finite non-empty set N of natural numbers greater than 1 occurs as a set of lengths
of a polynomial f ∈ Int(D). Second, we show that the multiplicative monoid of Int(D)
is not a transfer Krull monoid.
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Counting distinct fuzzy subgroups of dihedral groups D2psq
Abdulhakeem O

Counting distinct fuzzy subgroups of dihedral groups is a fundamental combinatorics
problem. Without any equivalence relation the number of distinct fuzzy subgroups
of any finite group is infinite. This work was therefore devoted to deriving explicit
formula counting distinct fuzzy subgroups of the dihedral group D2psq with respect
to a new equivalence relation ≈ known in literature.
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A type of generalized factorizations
Reyes Matiel O-A

The notion of a τ-factorization or τ-products in the general theory of (nonatomic)
factorization was defined in 2006. Since, several results have been done in general;
including other type of generalizations. This talk will focus more on the theory of
τ-factorization, when τ is an equivalence relation on the nonzero nonunit integers.
We will recall the definition and several results given by Anderson and Frazier, then
will show how the setting changes by considering an equivalence relation. Among
the results the associate preserving closure of an equivalence relation and its utility
on τ(n)-number theory.
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On Hilbert and Goldman Rings Issued from Amalgamated
Algebras

Omar O

Let A and B be two rings, J an ideal of B, and ϕ : A −→ B a ring homomorphism.
The ring

A ./ϕJ := {(a,ϕ(a) + j) : a ∈ A and j ∈ J}
is called the amalgamation of A with B along J with respect to ϕ. It was proposed
by D’Anna et al. ([4] and [5]) as a generalization of the Nagata idealization.
In this talk, we present some recent developments in the study of algebraic

properties of the amalgamated algebras. In particular, we give necessary and sufficient
conditions for A ./ϕ J, and some related constructions, to be either a Hilbert ring, a
G-domain, or a G-ring.
Besides, we investigate the transfer of the G-property among pairs of rings sharing

an ideal. Then, for A ⊆ B a couple of rings, we establish necessary and sufficient
conditions for (A,B) to be a G-ring pair (that is, each intermediate ring A ⊆ R ⊆ B is
a G-ring). That leads us to generalize a theorem of D. Dobbs [6], characterizing G-
domain pairs, to pairs of rings with zero divisors. Also we provide original illustrating
examples.
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Fully-invariant Semi-Injective Modules
Manoj Kumar P

In this talk we relate Fully-invariant (FI) Semi-Injective modules with Hopfian and
co-Hopfian modules. Moreover, we discuss various properties of FI Semi-Injective
modules such as the summand intersection property (SIP), the summand sum property
(SSP), substitution, cancellation, internal cancellation, and direct finiteness.
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On the metric dimension of a zero-divisor graph associated
with a commutative ring
Shariefuddin P

Let R be a commutative ring with unity 1 and let G(V,E) be a simple graph.
In this talk, we discuss the metric dimension in zero-divisor graphs associated with
commutative rings. We show that for a given rational q ∈ (0,1) there exists a finite
graph G such that dimM(G)/|V(H)| = q, where H is any induced connected subgraph
of G. We provide a metric dimension formula for a zero-divisor graph Γ(R × Fq)
and give metric dimension of the zero-divisor graph Γ(R1 × R2 × · · · × Rn), where
R1, R2, · · · , Rn are n finite commutative rings with each having unity 1 and none of
R1, R2, . . . , Rn is isomorphic to the Boolean ring

∏n
i=1 Z2. We also discuss the metric

dimension of the Cartesian product of zero-divisor graphs.
We refer to [1] and [2] for related work and background.
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Cosilting Modules
Flaviu P

The notion of cosilting module was recently introduced in [3], and independently
in [6], as a generalization of the notion of cotilting module and it is defined as the
categorical dual of the notion of silting module (see [1]). In this talk, we present
several characterizations of these modules and discuss their connections with silting
modules. We show that Bazzoni’s theorem about the pure-injectivity of cotilting
modules (see [2]) is also valid for cosilting modules. Moreover, the characterization
of cosilting modules in terms of two-term cosilting complexes is given (see [4]). We
also give a Cosilting Theorem induced by a finitely cosilting bimodule (see [5]).
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Perinormal rings with zero-divisors
Anam R

In their recent papers: J. Algebra 451 (2016) and arXiv:1511.06473v2 [math.AC],
29 Apr 2016, N. Epstein and J. Shapiro introduced and studied perinormal domains,
that is, domains A whose overrings satisfying going down over A are flat A-modules.
We study the perinormal concept in the setup of rings with zero-divisors. We extend
several results from the case of perinormal domains, e.g., we prove that a Krull ring
is perinormal.
The talk is based on joint work with Tiberiu Dumitrescu.
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A class of pinched domains with finitely many overrings
Sharif  R

As an extension of the class of Dedekind domains, we have introduced the class of
Globalized multiplicatively pinched-Dedekind domains (GMPD domains). In this talk I
will discuss the properties of GMPD domains having only finitely many overrings. I
will also discuss results that give the number of overrings of any GMPD domain that
has only finitely many overrings.
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Radical factorization in ideal systems of monoids
Andreas R

Let H be a commutative cancellative multiplicative monoid with a zero element
and r a finitary ideal system on H. We say that H is an r-SP-monoid if every
r-ideal of H is a finite r-product of radical r-ideals of H. Furthermore, H is called
an r-almost Dedekind monoid if all localizations of H at r-maximal r-ideals are
discrete valuation monoids. In this talk we discuss some recent results concerning
radical r-factorizations of r-ideals. We present some new characterizations of r-almost
Dedekind r-SP-monoids. One of these characterizations is, for instance, that H is an
r-almost Dedekind r-SP-monoid if and only if the radical of every nonzero r-finitely
generated r-ideal of H is r-invertible. Moreover, we provide some nice descriptions
of w-SP-monoids. In particular, we show that H is a w-SP-monoid if and only if
the radical of every principal ideal of the monoid of w-invertible w-ideals of H is
principal.
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On extremal product-one free sequences and weighted
Davenport constants

Sávio R

Let G be a finite group, written multiplicatively. The small Davenport constant of
G is the smallest positive integer d(G) such that every sequence of G with d(G)
elements has a non-empty subsequence with product 1 in some order. Let Cqos Cm
be the metacyclic group where q is a prime and ordq(s) = m, D2n be the dihedral
group of order 2n, Cn os C2 be the metacyclic group where s 6≡ ±1 (mod n), and
Q4n be the dicyclic group of order 4n. J.J. Zhuang & W. Gao [5] showed that
d(D2n) = d(Cn os C2) = n+ 1 and J. Bass [1] showed that d(Cq os Cm) = m+ q− 1
and d(Q4n) = 2n+ 1.
If G is an abelian group, the A-weighted Davenport constant of G, DA(G), is the

smallest positive integer d such that every sequence x1, . . . , xd of G has a non-empty
subsequence (xji)i such that

∑t
i=1 εixji = 0 for some εi ∈ A.

During the talk, we will present the main ideas for the proof of the theorems
that give explicit characterizations of all sequences S of G such that |S| = d(G) − 1
and S is free of subsequences whose product is 1, where G is equal to Cq os Cm,
D2n, Cn os C2 and Q4n, such as done in [2], [3] and [4]. For this, we need the
values of DA(Zn) for some weight sets A.
This is a joint work with F.E. Brochero Martínez (fbrocher@mat.ufmg.br).
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J-ideals of matrices over PIDs
Roswitha R

Given a square matrix B over a commutative ring R and an ideal J of R, the J-ideal
is the ideal consisting of the polynomials f ∈ R[X] such that all entries of f(B) are
in J. J-ideals arise naturally in the study of integer-valued polynomials on a single
matrix.
If the underlying ring is a principal ideal domain it suffices to determine a finite

number of polynomials in order to describe all J-ideals of B. In this talk we discuss
new results concerning certain generating sets of J-ideals.
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On strongly primary monoids and domains
Moshe R

This talk is based on a joint work with Alfred Geroldinger on strongly primary monoids
and domains. Among other results, we proved that a strongly primary domain is
locally tame, thus answering in the affirmative Geroldinger’s question whether a
one-dimensional local Mori domain is locally tame (Problem 38 in [1]). Having
established local tameness we show that every one-dimensional local Mori domain
has finite catenary degree and all sets of lengths are almost arithmetical progressions
with global bounds.
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Algorithm for primary submodule decomposition without
producing intermediate redundant components

Afshan S

The aim of this talk is to present an algorithm for the primary decomposition of
a submodule N of the free module Q[x1, . . . , xn]s. I will use for this purpose the
algorithms for primary decomposition of ideals in polynomial rings. I will generalize
the method of Kawazoe and Noro to primary decomposition for submodules of free
modules.

R
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“Every” set is a set of lengths of a numerical monoid
Wolfgang A. S

Let H denote an additive monoid, that is, a commutative, cancellative semi-group
with neutral element. One says that H is atomic if each non-invertible element is
the sum of finitely many irreducible elements.
For a ∈ H with a = u1 + · · ·+ uk where ui is irreducible one calls k a length of a

and one denotes by L(a) the set of all k that are a length of a. For an invertible
element a one sets L(a) = {0}.
One sees directly that if a set of lengths contains 0 then it equals {0} and

if it contains 1 then it equals {1}. All other sets of lengths are subsets of N≥2.
Moreover, for many types of monoids that are commonly investigated sets of lengths
turn out to be finite sets.
The question then arises whether, for a particular type of monoid, there are any

further global restrictions on sets of lengths, or whether instead every finite subset of
integers greater than or equal to two arises as a set of lengths of some monoid of
this type.
An affirmative answer to this question is well-known for monoids of zero-sum

sequences over finite abelian groups.
The present talk presents an analogous result for numerical monoids, obtained

recently in joint work with A. Geroldinger. A numerical monoid is a submonoid of
(N0,+) with finite complement.

Theorem. For L a finite subset of N≥2 there exists some numerical monoid HL
and some element aL ∈ HL such that L(aL) = L.
Time permitting refinements and related questions will be discussed as well.

R
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A Factorization Theory for some Free Fields
Konrad S

Although in general there is no meaningful concept of factorization in fields, that in
free associative algebras (over a commutative field) can be extended to their respective
free field (universal field of fractions) on the level of minimal linear representations.
We establish a factorization theory by providing an alternative definition of left (and
right) divisibility based on the rank of an element and show that it coincides with the
“classical” left (and right) divisibility for non-commutative polynomials. Additionally
we present an approach to factorize elements, in particular rational formal power
series, into their (generalized) atoms. The problem is reduced to solving a system of
polynomial equations with commuting unknowns.

G U  T
Steyrergasse 30/III, 8910 Graz, Austria
E-mail: schrempf@math.tugraz.at
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Jaffard families and extension of star operations
Dario S

The idea of extending a finite-type star operation on an integral domain D to a
localization of D has been introduced by Houston, Mimouni and Park [1] to study
integral domain with a low number of star operations. We generalize this concept
to star operation not necessarily of finite type and to flat overrings of D, and use it
to study the relationship between the set Star(D) of the star operations on D and
the sets of the star operations on the flat overrings of D. In particular, if Θ is a
Jaffard family of D (a family of flat overrings with strong independence properties)
then the concept of extension gives a way to decompose Star(D) into a product∏
T∈Θ Star(T), which preserves the main properties of the star operations.
When D is a Prüfer domain, this decomposition can also be complemented by

the possibility of relating the set of semistar operations on D with the set of semistar
operations on DP and D/P (where P is a prime in the Jacobson radical of D), and
by the possibility of building semistar operations on D by “gluing” star operations on
overrings of D. In particular, this gives an algorithm to study star operations on D
by applying repeatedly the processes of extension, quotient and gluing, and can be
used to show that (when D is a Prüfer domain with finite spectrum) the sets of star
and semistar operations on D are uniquely determined by some geometric data (the
homeomorphically irreducible tree associated to Spec(D)) and by some algebraic data
(how many primes are locally principal and how many are idempotent).

R
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Integer-valued polynomial over quaternion algebras
Francesca T

Let HZ and HQ denote, respectively, the algebras over Z and Q generated by the unit
elements 1, i, j, k (with i2 = j2 = k2 = −1 and ij = k = −ij, jk = i = −kj, ki = j = −ik).
In [1], N. Werner studied the set Int(HZ) of integer-valued polynomials over HZ

with coefficients in HQ, that is,

Int(HZ) = {f ∈ HQ[X] : f(HZ) ⊆ HZ}.

After the (non trivial) proof that Int(HZ) is a noncommutative ring, Werner inves-
tigated the ideal structure of this ring, describing some prime ideals above the zero
ideal and the maximal ideals of HZ.
Moving from this ideas, A. Cigliola, K.A. Loper and N. Werner focused on

similar problems in a different setting [2]: the set of integer split quaternions PZ.
Given a commutative ring R, PR is the (noncommutative) R-algebra generated by

the four unit elements 1, i, j and k with the relations

−i2 = j2 = k2 = ijk = 1.

Formally we obtain elements of the form Q = a+bi+ cj+dk, with integer coefficients
a, b, c, and d. One of the main differences between HZ and PZ is that PZ is not
an integral domain.
In a paper (in progress) with A. Cigliola, we study localization properties and the

prime spectrum of the integer-valued polynomial ring

Int(PZ) := {f ∈ PQ[x]; f(PZ) ⊆ PZ}.

In particular, we use a matrix representation for PZ to investigate the ideals of
Int(PZ).

R
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Decomposition over a division algebra and Ramanujan
complexes
Uzi V

Ramanujan graphs, which are finite regular graphs with optimal spectral properties,
found a wide range of applications in combinatorics. Their construction is based
on representation theory of local groups and the arithmetic of quaternion algebras.
Similarly, the construction of Ramanujan complexes has led to growing interest in
higher dimensional combinatorics, and to numerous applications. We will describe the
construction, emphasizing the role of decomposition of polynomials over a division
algebra in the explicit description of the Bruhat-Tits building, whose quotients are
the desired complexes.

B-I U
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Formal modules in constructible class field theory
Sergey V & Ilia N

We are mainly focused on the formal modules F(mK), where mK is a maximal ideal
of some local field K, and F = F(X,Y) is a formal group law defined over the ring
of integers of K. This modules is of high importance especially because it is domain
of a generalized reciprocity pairing. And the explicit construction of the last one,
also known as a Hilbert pairing, is a main problem in constructible class field theory.
In the talk we will present the structure results for such formal modules as a

Galois modules, including the recent results such as

• explicit description of cohomology group H1(Gal(L/K), F(mL)) for an arbitrary
extension L/K of local fields and some formal group laws F;

• explicit "generators–relations" description of the Galois modules F(mL) in the
special cases of wild extension L/K.

The talk is based on results of [1-3]. The present work is supported by the
Russian Science Foundation, grant 16-11-10200.
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Betti tables over short Gorenstein algebras
Roger W

Let k be a field and R = R0⊕R1⊕R2 be a short Gorenstein graded k-algebra. “Short
Gorenstein” means that dimk R0 = 1 = dimk R2. We assume that the embedding
dimension e = dimk R is at least three. The category of finitely generated graded
R-modules is known to be wild, but nonetheless we can characterize and classify Betti
tables over R. In this talk I will describe the monoid of Betti tables and demonstrate
its spectacular lack of factoriality. This is joint work with Luchezar Avramov and
Courtney Gibbons.
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Prime ideals in rings of power series and polynomials
Sylvia W

We discuss prime spectra of low-dimensional commutative Noetherian rings as partially
ordered sets. We focus on rings of power series and polynomials. This is primarily
joint work with Ela Celikbas and Christine Eubanks-Turner.
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On the sandpile group of a subdivision of wheels
Raza Z

The combinatorial structure of the sandpile group of modified wheels Ŵn by using a
variant of the chip-firing game [1] has been investigated in this paper. The family

of modified wheels Ŵn is defined by taking the simple wheel graph Wn with n rim
vertices and then adding an extra vertex on each of the rim vertices.
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