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Graduaciones en algebras estructurables y sistemas de Kantor
Diego Aranda Ornal

En este trabajo consideramos graduaciones de grupo en algebras estructurables y en pares y sistemas
triples de Kantor. Por un lado, veremos clasificaciones de las graduaciones de grupo abeliano en los pares
y sistemas triples de Jordan de tipos bi-Cayley y Albert, y cuales son sus grupos de Weyl. Por otra parte,
daremos ejemplos de graduaciones en un algebra estructurable de dimensién 56, conocida como algebra
de Brown. Finalmente, veremos cémo las graduaciones en los sistemas de Kantor considerados inducen
graduaciones en ciertas algebras de Lie simples excepcionales asociadas a éstos.
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El género imaginario de grupos finitos
Adrian Bacelo Pold*

Se consideran superficies compactas no orientables y sin borde. Si su género topolégico es mayor que
2, su grupo de automorfismos es finito. Todo grupo finito actia como grupo de automorfismos de alguna de
estas superficies. Al menor género topologico de ellas se le llama el género imaginario del grupo.

En la presente comunicacion se describen los avances sobre este parametro realizados en la tesis docto-
ral. En particular, el género imaginario de todos los grupos entre orden 32 y 63; clales son todos los grupos
con género imaginario entre 6 y 17; y lo mas notable, la construccién de grupos con género imaginario de la
forma60k + 27, que son el mayor problema actual a la hora de estudiar el espectro del género imaginario.
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Acciones de Monoides Fieles y Transitivas
Enric Cosme-LI6peZ, Adolfo Ballester-Bolinchesg, Paz Jiménez-Seral

SeaM un monoide yQ2 un conjunto no vacio. Una accion dé¢ sobreQ2 es un homomorfismo de
monoidesg : M — Tq, de M en el monoidél, de todas las transformaciones totale$Xmecimos que
la acciéng estransitivasi para toda, b de(?, existe un elementa en el monoidelf tal queg(m)(a) = b,
y decimos que efiel cuandog es inyectiva.

De acuerdo con el teorema de Cayley todo monoide filit@dmite una accion fiel en un conjunto
finito y, si M es un grupo, esta accién también es transitiva. Ademas, toda accién de un grupo finito en un
conjunto finito es equivalente a la accion en el conjunto de coclases de un subgrupo de core trivial. Aunque
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las acciones de monoides son radicalmente diferentes, el estudio de las acciones transitivas y fieles puede
reducirse satisfactoriamente a una situacién cercana a la de los grupos.

Nuestro principal resultado reafirma este planteamiento y permite dar una caracterizacion completa de
las acciones fieles y transitivas de un monoide sobre un conjunto finito.
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Sobre la monodromia local de las funcionesl-hipergeométricas
Maria Cruz Fernandez Fernandez

Los sistemas hipergeométricos son ciertos sistemas de ecuaciones en derivadas parciales cuyo estudio
sistematico fue iniciado por Gelfand, Kapranov y Zelevinski [1]. Estos sistemas generalizan, entre otras, a
la ecuacion hipergeométrica de Gauss y tienen un papel similar en Ted@fandelulos al de las variedades
téricas en Geometria Algebraica. Recientemente, Ando, Esterov y Takeluchi [2] han probado una férmula
para el polinomio caracteristico de la monodromia de estas funciones en en el infinito. En esta charla hablaré
de un trabajo en progreso sobre la monodromia local de estas funciones alrededor dg.
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On projective monomial curves associated to generalized arithmetic
sequences

Eva Garcia-Llorente!, Isabel Bermejo', Ignacio Garcia-Marco?

Let K be an infinite field and letn; < --- < m, be a generalized arithmetic sequence of positive
integers, i.e., there exiét d,m; € Z* suchthatn, = hm + (i — 1)dforalli € {2,...,n}. Assume that
n > 3 andged(m1, d) = 1. We consider the projective monomial cuve- P} parametrically defined by

Ty ="M Ty = s T M1y = 8" gy =t

In this work, we characterize both the Cohen-Macaulay and Koszul properties of the homogenous coordi-
nate ringK’[C] of C using computational techniques. Moreover, we obtain a formula for its Castelnuovo-
Mumford regularity and also for the Hilbert series BfC] in terms of the sequence, proving that the
Castelnuovo-Mumford regularity df’[C] is attained at the last step of its minimal graded free resolution.
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Condiciones de log-concavidad en polinomios y el problema VP
versus VNP

Ignacio Garcia Marco (Ponente}, Pascal Koiran', Sébastien Tavenas

Seaf = Z?:o a; X" € R*[X] un polinomio de gradd satisfaciendo la condicion de log-concavidad
a? > 7a;_1a;41 para todoi € {1,...,d — 1}, donder > 1. Si f se puede expresar comp =
Zle H;.”:l fi,; donde los polinomiog; ; tienen a lo sumeé monomios, es facil comprobar que< kt™.

En esta charla mejoraremos esta cota superior trivial para el grafibaie la hipétesis adicional que los
polinomiosf; ; solo involucran coeficientes no negativos.

El interés en obtener estas cotas superiores es que, como consecuencia de ellas, se derivan cotas in-
feriores en teoria de complejidad. En particular, los resultados alcanzados aportan una nueva familia de
polinomios en VNP que no se pueden calcular mediante circuitos aritméticos mono6tonos de talla polino-
mial. También veremos como una generalizacion de nuestros resultados para polinomios con coeficientes
enteros cualesquiera implicaria una separacion de las clases de complejidad algebraica VP y VNP.
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Units of group rings, the Bogomolov multiplier, and the fake degree
conjecture

Javier Garcia RodrigueZ, Andrei Jaikin Zapirain !, Urban Jezernik?

Let J be a finite dimensional nilpotent algebra over a finite fig)JdThen the sez = 1 + J becomes a
finite group. The groups constructed in this way are callgebra groupsThe groupG acts by conjugation
on J and this induces &’-action on the dual spacé* = Homg, (J,F,), called the coadjoint action.
Consider the list of integers obtained by taking the square roots of the sizes of the coadjoint ofbits of
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on J*. We will see that these numbers ar@owers, the sum of their squaregds| and the length of the

list is the number of conjugacy classes(@f This precisely resembles the list of degrees of the irreducible
characters of7. Indeed, ifJ? = 0, there exists an explicit expression that gives a bijective correspondence
between the characters Gfand the orbits of/*. .M. Isaacs conjectured that this was true for any algebra
groupG = 1+ J. This is the so called "Fake degree conjecture”. The study of this conjecture will lead us
to study the abelianizations of groups of the fotm I, wherel is the augmentation ideal of the group
ring I, [n] for a finite p-group . Surprisingly, the Bogomolov multiplier of the groupcomes into play,

and explains why this conjecture is not true in general. We will also explain a nice application to rationality
guestions in linear algebraic groups.

IFacultad de Ciencias
Universidad Autbnoma de Madrid-ICMAT
javier.garciarodriguez@uam.es
andrei.jaikin@uam.es

2Institute of Mathematics, Physics, and Mechanics
Ljubljana, Slovenia
urban.jezernik@imfm.si

Triangulos en el grafo de clases de conjugacion de subgrupos
normales

Carmen Melchor Borja?!, Antonio Beltran Felip?, Maria José Felipe Roman

En [2], fue introducido el grafo asociado a las clases de conjugacion de un grupd-fifiit6r), cuyos
vértices son las clases de conjugacion no centralés galos vértices se unen mediante una arista cuando
sus tamafios no son primos entre si.[En [1], consideramos el sulbgref) deI'(G), asociado a la&-
clases de conjugacion contenidas en un subgrupo ndyndalG de la siquiente manera: sus vértices son las
G-clases de conjugacion contenidasémle cardinal mayor qug, esto es, contenidas én\ (Z(G) N N)

y dos clases se unen por una arista si sus cardinales no son primos entre si.

En este trabajo, analizaremos la interrelacion entre el drafaV) y la estructura deV, particular-
mente cuand® (V) tiene un Unico triangulo y cuando no tiene tridngulos. Para obtener estos resultados,
necesitamos previamente estudiar la estructufs daandal' (V) tiene pocos vértices, exactamente uno,
dos y tres. Hay que sefialar que algunos de los resultados obteniddg;pafrano son posibles pafa(G).

De hecho, en[3], Fang y Zhang demostraron que sélo existen 5 grupos finitd¥Gomo vacio y sin
triAngulos. Sin embargo, en el casolde(V), la estructura dé&v presenta bastantes posibilidades.

Referencias

[1] A. Beltran, M.J. Felipe and C. Melchor: Graphs associated to conjugacy classes of normal subgroups
in finite groups. Journal of Algebra/Aceptado)
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the London Mathematical Socie2 (6) (1990), 569-575.
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[3] M. Fang and P. Zhang: Finite groups with graphs containing no triangtasnal of Algebra264(2)
(2003), 613-619.
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K-Theory in Linear Sistems Theory
Angel Luis Mufioz Castafieda, Miguel V. Carriegos?

A categorical approach to linear control systems is introduced! in [1][@nd [2] where feedback actions
on linear control systems induce a symmetric monoidal structure on this cat8gorgtable feedback
isomorphisms[2] generalize dynamic enlargement of pairs of matrices and it is shown how the stable feed-
back isomorphisms in the category of locally Brunovsky linear control systBmsare characterized by
the Grothendieck grouf(Br). The goal of this talk will be to describe this link between the classification
of linear control systems over a rirfgand the K-theory of the base ring. Higher K-theory of the category
Bpr, will be also addressed.

Referencias

[1] M.V. Carriegos: Enumeration of classes of linear systems via equations and via partitions in a ordered
abelian monoidLin. Algebra App.438(2013).
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Large Derived Morita Theory
Pedro Nicolas, Manuel Saorir?

Some interesting properties of rings can not be conveniently understood by regarding just the rings
themselves, but they can be studied by using the category of the representations of the rings, namely, the
so-called category of modules. Morita Theory says that two module categbtéelsd and Mod B, are
equivalent if and only if there exists atrmodule P such that:

a) it is finitely generated and projective, b) it generdtksl A, C)End4(P) = B.

It turns out that certain interesting properties of rings can not be properly understood within the module
category, but they can be well studied by using a larger, more sophisticated, category, namely the derived
category. It does not make sense to speak of exactness in derived categories. In particular, they don't have
short exact sequences. Instead, they liaaagles they ardriangulated categoriefl]. When dealing with

this kind of categories, it seems natural to consider not just ordinary rings but differential graded algebras.
In this case, after Happell[2], Rickard [4] and Keller [3], we have a ‘Derived’ Morita Theory: two derived
categories¢d A andcd B, are triangle equivalent if and only if there exists an objee cdA such that:

a) T is compact,
b) T generateD A,
¢) REnds(T) = B.
At this point there are some natural questions:
i) What if 7' is not compact?
i) What if T does not generatb A?
iii) What if we replace equivalence of categories for something weaker but still interesting?
We shall answer these questions.

Referencias
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Clasificacion de las graduaciones de division en algebras simples
reales de dimension finita

Adrian Rodrigo Escudero!

Los teoremas de Artin-Wedderburn y de Frobenius clasifican las algebras simples reales de dimension
finita, que resultan ser las algebras de matrices sobre los reales, los complejos y los cuaternios. Elduque
y Kochetov prueban en]1] un equivalente del teorema de Artin-Wedderburn para graduaciones: las alge-
bras graduadas son algebras de matrices graduadas sobre algebras de division graduadas. En esta charla
expondré mi trabajo de los Gltimos meses [2], que consiste en clasificar, salvo isomorfismo y salvo equiva-
lencia, las graduaciones de division (sobre grupos abelianos) en &lgebras simples reales de dimension finita;
estableciendo un andlogo al teorema de Frobenius y completando la clasificacion.

Referencias

[1] A. Elduque and M. KochetovGradings on simple Lie algebradathematical Surveys and Mono-
graphs, 189, Amer. Math. Soc., Providence, RI, 2013.
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arXiv:1506.01552.
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Application of Homological Algebra for error detection in topological
computations

Ana Romerot

The effective homology metho(di[4] is a technique for the computation of homology groups of compli-
cated spaces, implemented in the Computer Algebra system Kenzo [1]. This method has made it possible
to determine some homology and homotopy groups which were not known before.

Given a groupG, its classifying space, that is to say, the Eilenberg-MacLane sfd¢g 1) [2], has
trivial homotopy groupsr; (K (G,1)) = G andr, (K (G, 1)) = 0 for eachn # 1. But when applying the
suspension functdt, the new homotopy groups. (XK (G, 1)) are in general unknown. In the worlK [3],
several groups, (XK (G, 1)) are obtained for some particular casessoéndn, making use of different
results and technigues from group theory and homotopy theory. More concretely, the main results of the
article by Mikhailov and Wu are descriptions of the group$> K (A, 1)) andns(XK (A, 1)) whenA is
any finitely generated Abelian group; as applications, they also determif}eK (G, 1)) with n = 4 and
5 for some non-Abelian groups, &s= X5 the 3-th symmetric group and@ = SL(Z) the standard linear
group, andr4 (XK (A4, 1)) for A, the4-th alternating group.
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The goal of this work consists in the development of an algorithm based on the effective homology met-
hod to determine . (XK (G, 1)) for ageneralgroupG, which has allowed us to obtain as particular compu-
tations some theoretical results df [3]. Thanks to our programs, groy3sK (4,1)) andns (XK (A, 1))
have been computed for several finitely generated Abelian grdypsproducing the same results obtai-
ned in [3]. We have alsexperimentallydetermined some new groups(>XK (A, 1)) (which do not appear
in [3]) and 7, (XK (G, 1)) for other non-Abelian group& not considered in that article. Moreover, our
experiments have made it possible to detect an error in Mikhailov and Wu'’s paper. The authors state in
Theorem 5.4Let A4 be thed-th alternating group. Them (XK (A4,1)) = Zy.

Our programs produce a different result, namely> K (A4,1)) = Zj». The authors of the paper
inadvertently forgot th&-primary component, as they have admitted in a private communication.

Referencias

[1] X. Dousson, J. Rubio, F. Sergeraert, Y. Siret: The Kenzo program. Institut Fourier, Grenoble, 1999.
http://www-tourier.ujf-grenoble.tr/~sergerar/Kenzo/

[2] J. P. May:Simplicial objects in Algebraic TopologWniversity of Chicago Press, 1967.

[3] R. Mikhailov, J. Wu: On homotopy groups of the suspended classifying spalgetraic and Geome-
tric Topology10(2010), 565-625.

[4] J. Rubio, F. Sergeraert: Constructive Algebraic Topol&yetin des Sciences Mathématiques (5)
(2002), 389-412.
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Overview of algebraic reliability
Eduardo Saenz-de-Cabezdn

Algebraic reliability is the use of concepts and techniques of commutative algebra in the analysis of the
reliability of coherent systems. A systefhwith m components is said to be coherent if the improvement
of any of its components does not degrade the performance of the whole system. Coherent systems are
ubiquitous in industry, communications or biology.

To any coherent systeiwith m components we associate a monomial ideal in a polynomial ring with
m variables, such that each of the variables corresponds to one of the components. The algebraic properties
of this ideal have their counterparts in features of the system and vice versa. In particular, the numerator
of the (multigraded) Hilbert series of the ideal gives us the reliability of the system. Furthermore, if we
compute the Hilbert series in terms of the ranks of any free resolution of the ideal, we can obtain upper
and lower bounds for the reliability, , which are of paramount importance in the analysis of the system.
These bounds are tighter than the usual Bonferroni bounds and among them, the ones obtained by using the
minimal free resolution of the ideal are the most efficient ohgs|[1, 2, 3].

More applications of the algebra of monomial ideals to the study of coherent systems include the use
of the Hilbertfunctionfor the design of robust systems and netwoiks [4, 5]. Recent developments in this
topic include the study of percolation in trees and the analysis of multiple failures and signature analysis in
coherent systems by means of the Icm-filtration of the system idezl [6, 7].


http://www-fourier.ujf-grenoble.fr/~sergerar/Kenzo/

7] CONGRESO DE JOVENES INVESTIGADORES

Real Sociedad Matematica Espariola
UniversidadidelMurciafdeliAalkiiifdelSeptiembreldel2015;

Referencias

[1] E. Sdenz-de-Cabezén, H. P. Wyietti numbers and minimal free resolutions for multi-state system
reliability bounds,Journal of Symbolic Computation, Communication and Computing 44(9) (2009)
1311-1325

[2] E. S4enz-de-Cabezon, H. P. WyrMincut ideals of two-terminal networkgpplicable Algebra in
Engineering, Communication and Computing 21, no. 6 (2010) 443-457.

[3] E. Saenz-de-Cabezon, H. P. Wy@gmputational algebraic algorithms for the reliability of generali-
zedk-out-ofn and related systembjathematics and Computers in Simulation 82, no. 1 (2011) 68-78.

[4] E. Saenz-de-Cabezon, H. P. WyMeasuring the robustness of a network using minimal vertex covers,
Mathematics and Computers in Simulation 104 (2014) 82—94.

[5] E. Saenz-de-Cabezén, H. P. Wyrtti|bert functions in design for reliabilitylEEE Transactions on
Reliability 64, no. 1 (2015) 83-93.

[6] F. Mohammadi, E. Sdenz-de-Cabez6n, H. P. WATitie, algebraic method in tree percolati®ubmitted.

[7] F. Mohammadi, E. Sdenz-de-Cabezén, H. P. Wi@wmmutative algebra for survivor and signatures
in system reliabilityn preparation.

!Departmento de Matematicas y Computacion
Universidad de La Rioja
¢/ Luis de Ulloa s/n, Logrofio, La Rioja
eduardo.saenz-de-cabezon@unirioja.es

Cuerpos de valores en grupos finitos
Joan Tent!

SeanG un grupo finito yx un caracter complejo d€. El cuerpo de valores dg se define como el
cuerp@(x) = Q(x(9)| g € G) generado por los valores del caracieen G sobre el cuerpo de los
racionalesQ. Analogamente, el cuerpo de valores de (la clase de conjugacién de) un element®
es el cuerpd)(g) generado sobr@ por los valores que los caracteres@e¢oman eng. En esta charla
discutiremos algunos resultados sobre la influencia de los cuerpos de valores de caracteres y clases de
conjugacion de un grupo finit@ (resoluble p-grupo) sobre su estructura.
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