
ABSTRACTS. Main Speakers.

1.- Gunter Malle (University of Kaiserslautern). Products and commutators
of classes.

We classify pairs of conjugacy classes in almost simple algebraic groups whose
product consists of finitely many classes. This leads to several interesting families
of examples which are related to a generalization of the Baer-Suzuki theorem for
finite groups. We also answer a question of Pavel Shumyatsky on commutators
of pairs of conjugacy classes in simple algebraic groups. It turns out that the
resulting examples are exactly those for which the product also consists of only
finitely many classes. The original motivation is a conjecture of Arad and Herzog
on finite simple groups.

This is joint work with R. Guralnick and P. Tiep.

2.- Francesco Matucci (Universidade Estadual de Campinas). Decision pro-
blems and subgroups in higher dimensional Thompson groups.

Higher dimensional Thompson groups nV , first introduced by Matt Brin, are
groups of homeomorphisms of powers of the Cantor set. Their description is
similar to those of the classical Thompson groups F, T, V but elements present
substantial differences, such as having chaotic dynamics. This leads to the exis-
tence of undecidable decision problems and makes it harder to work within this
group.

In this talk we describe recent results in understanding the dynamics of ele-
ments and why it is hard to understand it in most cases and we show that they
contain the wide class of right-angled Artin groups as subgroups (which contains,
for example, surface groups), leading to further information about decision pro-
blems in these groups and recovering another proof that right-angled Artin groups
can be realized using asynchronous automata

Parts of this work are joint with James Belk, Collin Bleak, Conchita Martínez-
Pérez and Brita Nucinkis.

3.- Gabriel Navarro (Universitat de València). Character Tables and Sylow
Subgroups.

Let G be a finite group. The character values of G give information on the
local structure of a finite group and vice-versa.

4.- Pablo Spiga (Università di Milano-Bicocca). An Erdős-Ko-Rado-type theo-
rem for 2-transitive permutation groups.

The Erdős-Ko-Rado theorem determines the cardinality and also describes the
structure of a set of maximal size of intersecting k-subsets from {1, . . . , n}. The
theorem shows that provided that n > 2k, a set of maximal size of intersecting
k-subsets from {1, . . . , n} has cardinality

(
n−1
k−1

)
and is the set of all k-subsets that

contain a common point.
We prove an analogue of the classic Erdős-Ko-Rado theorem for intersecting

sets of permutations in finite 2-transitive groups. We also give an idea of the



proof and show where some detailed information on the representation theory of
G plays a key role.

5.- Gunnar Traustason (University of Bath). Symplectic Alternating Algebras.

A symplectic alternating algebra is a symplectic vector space whose associated
alternating form is nondegenerate, that is furthermore equipped with a binary
alternating product with the extra requirement that (xy, z) = (yz, x).

These linear structures originate from a study of powerful 2-Engel groups and
there is a 1-1 correspondence between a rich class of powerful 2-Engel 3-groups
of exponent 27 and symplectic alternating algebras over GF(3).

We will give an overview of these and then focus on a recent result that states
that any finite group can be realised as the full automorphism group of some
symplectic alternating algebra.

ABSTRACTS. Short talks.

1.- Yildiz Aydin (Ondokuz Mayis University). Frattini Supplements and Frat-
Series.

In this study, Frattini supplement subgroup and Frattini supplemented group
are defined by Frattini subgroup. By these definitions, it’s shown that finite
abelian groups are Frattini supplemented and every conjugate of a Frattini sup-
plement of a subgroup is also a Frattini supplement. A group action of a group
is defined over the set of Frattini supplements of a normal subgroup of the group
by conjugation and in this study new characterization of primitivity of groups
has obtained in terms of Frattini supplemented groups by this action. Moreover
Frat-series of a group is defined based on Frattini supplements of normal sub-
groups of the group and shown that subgroups and factor groups of groups with
Frat-series also have Frat-series under some special conditions. Furthermore a
characterization of a group to be soluble which has a Frat-series is determined as
a conclusion.



2.-Daniela Bubboloni (Università degli Studi di Firenze). Quotient graphs for
power graphs.

We study how the number c(X) of components of a graph X can be expressed
through the number and properties of the components of a quotient graphsX/ ∼ .
We partially rely on classic qualifications of graph homomorphisms such as lo-
cally constrained homomorphisms and on the concept of equitable partition and
orbit partition. We introduce new definitions such as that of pseudo-covering
homomorphism and that of component equitable partition exhibiting interesting
implications among the various types of considered homomorphisms. As a conse-
quence, we find a procedure for computing c(X) when the natural projection on
the quotient X/ ∼ is pseudo-covering. That procedure becomes particularly easy
to handle when the partition corresponding to X/ ∼ is an orbit partition. We
apply that procedure to X = P0(G), the proper power subgraph of a finite group
G, finding a formula for c(P0(G)) which is particularly expressive when G ≤ Sn
is a fusion controlled permutation group. For that kind of groups G, we rely on
the consideration of the proper quotient power graph P̃0(G), the proper order
graph O0(G) and the proper power type graph P0(T (G)). All these graphs are
quotient of P0(G) and the strong link between them can be appreciated dealing
with G = Sn. We found simultaneously c(P0(Sn)) as well as the number of com-
ponents of O0(Sn) and P0(T (Sn)) giving also information on the isomorphism
class of their components.

3.-Ilaria Colazzo (Università del Salento). Regular subgroups of an affine group.

Finding all regular subgroups of an affine group is an open problem formalized
by Liebeck, Praeger and Saxl in 2010 (see [5]). A systematic way to obtain
regular subgroups is obtained by Catino and Rizzo in [3] in terms of radical braces
over a field F , a generalization of radical algebras. On the other hand, there is
an unexpected connection between radical braces and involutive non-degenerate
solutions of Yang-Baxter equation (see [6]).
In this talk we are going to introduce constructions of radical braces over a field
F (see [1] and [2]) that allows us to obtain systematic constructions of regular
subgroups of the affine group. In particular, this approach allows to put in a
more general context the regular subgroups constructed by Hegedűs in [4] and by
Tamburini Bellani in [7].
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4.- Ulderico Dardano (Università degli Studi di Napoli Federico II).Generalized
Finitary automorphisms of a group.

Consider the group IAut(G) formed the inertial automorphisms of a group G,
that is automorphisms γ such that for each H ≤ G the subgroups H and Hγ

are commensurable, i.e. H ∩ Hγ has finite index in both H and Hγ. Clearly
IAut(G) contains the group FAut(G)) of finitary automorphisms of A, that is
automorphisms fixing elementwise a subgroup of G of finite index. The group
FAut(G) has been shown to be (locally finite)-by-abelian and abelian-by-(locally
finite). Moreover, IAut(G) contains the (abelian) group PAut(G) of power auto-
morphisms, that is automorphisms which fix setwise each subgroup. Furthermore,
all subgroups of a group G are inert if and only if Inn(G) ≤ IAut(G), and groups
whose all/many subgroups are inert have been widely considered in the litera-
ture. Note that a subgroup H ≤ G such that |HG : H| or |H : HG| are finite
is inert in G. Such investigation yields often to the consideration of finite-by-
abelian or abelian- by-finite groups. When G is abelian, we have that IAut(G)
is (locally finite)-by-abelian and metabelian-by-(locally finite). In the case when
G is periodic, IAut(G) turns out to be center-by-(locally finite) indeed, while in
the general case IAut(G) may be not (locally nilpotent)-by-(locally finite). On
the other hand, each inner automorphism of a Tarski monster is inertial. In an
more general approach, one can consider the ring of inertial endomorphisms of
an abelian group and its properties. Further, it reveals fruitful to focus on those
inertial automorphisms γ of a group G with the property that for each/many
H ≤ G there exists N = Nγ ≤ G which is commensurabile with H.

5.-Clara Franchi (Università Cattolica del Sacro Cuore). Majorana representa-
tions of the symmetric groups.

In 2009 Alexander A. Ivanov introduced Majorana representations to provide
an axiomatic framework for studying the representations of the Monster group
and its 2A-generated subgroups on the weight 2-component of the Moonshine ver-
tex operator algebra (which is (a deformation of) the (196883 + 1)-dimensional
Griess-Conway-Norton algebra). Since then, Majorana theory proved to be a
strikingly powerful tool for studying the Monster group and its 2A-generated
subgroups. In this talk I’ll give a brief overview of Majorana theory and present
some recent results of a joint work with Alexander A. Ivanov and Mario Mainardis
on Majorana representations of the Harada-Norton group and the (large) sym-
metric groups.

6.-Stephen Glasby (The University of Western Australia). Completely re-
ducible subgroups of GL(d, pf ): counting composition factors of order p.

Let G be a subgroup of GL(d, q) with q = pf , where p is a prime. The order
|G|p of a Sylow p-subgroup of G is at most pd(d−1)f/2. We prove that if G is
solvable and completely reducible, then the much smaller bound |G|p ≤ 2(d−1)f



holds if p 6= 3. If we eliminate the hypothesis of solvability, then the number
cp(G) of composition factors of G of order p is at most (3d/2− 1)/(p− 1).

This is joint work with Michael Giudici, Cai Heng Li and Gabriel Verret.

7.-Angelina López Madrigal (UNAM). A spectral sequence for homology of
invariant group chains.

Let Q be a finite group acting on a group G by group automorphisms, C(G)
the bar complex and HQ

∗ (G,A) the homology of invariant group chains defined
in [1]. In this talk we will see the construction of a spectral sequence converging
to H∗(Q,C(G) ⊗ A) whose second term is isomorphic to HQ

∗ (G,A) for some
coefficients. When this spectral sequence collapses this yields an isomorphism
HQ
∗ (G,A)

∼= H∗(Q,C(G)⊗A), which we use to compute this homology for some
cases. The construction uses a decomposition of the bar complex C∗(G) in terms
of the induction from some isotropy groups to the group Q. We also will see the
decomposition of the subcomplex of invariants C∗(G)Q by Q-orbits and use this
to compute the invariant 1-homology HQ

1 (G,Z) for some cases.
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8.-Marco Antonio Pellegrini (Università Cattolica del Sacro Cuore). Scott’s
formula and Hurwitz groups.

In this talk we present the recent results obtained in [1], where using a well
known formula of L. Scott [2], we closed the problem of determining the finite
simple groups contained in PGLn(F) for n ≤ 7 which are Hurwitz, where F is an
algebraically closed field.

We recall that a triple (x, y, xy) of elements of GLn(F) is called a (2, 3, 7)-triple
if the projective images of x, y, xy have respective orders 2, 3, 7. Also, a finite
group H is said to be Hurwitz if it can be generated by (2, 3, 7)-triple.

We proved, in particular, the following two results:
Theorem 1. Suppose that F is an algebraically closed field. Let H7 be an

irreducible subgroup of SL7(F) generated by a non-rigid (2, 3, 7)-triple, i.e. a
triple with similarity invariants

t+ 1, t2 − 1, t2 − 1, t2 − 1; t− 1, t3 − 1, t3 − 1; t7 − 1.

Then charF 6= 2 and H7 is a subgroup of G2(F).
Theorem 2. Suppose that F is an algebraically closed field of characteristic

2. Let H6 be an irreducible subgroup of SL6(F) generated by a non-rigid (2, 3, 7)-
triple, i.e., a triple with similarity invariants

t2 + 1, t2 + 1, t2 + 1; t3 − 1, t3 − 1; t6 + t5 + t4 + t3 + t2 + t+ 1.

Then H6 is a subgroup of G2(F).
We also provided explicit (2, 3, 7)-generators for the finite groups G2(q), q ≥ 5,

and the Janko groups J1 and J2
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9.-Marta Morigi (Università di Bologna). On groups covered by locally nilpo-
tent subgroups.

By a result of Baer, when an abstract group G is covered by finitely many
abelian subgroups, then G is central-by-finite. This suggests the general idea
that if w is a group word, for certain choices of w, and the set of all w-values
in G is contained in the union of finitely many subgroups with certain specific
properties, then one should hope that the structure of the corresponding verbal
subgroup w(G) is somehow similar to that of the covering subgroups. In this talk
we will deal with the property of being nilpotent, or locally nilpotent, or strongly
locally nilpotent in the setting of profinite groups. In this case, we can even relax
the hypotheses and assume that the set of w-values is covered by countably many
subgroups. So it turns out that a profinite group G is finite-by-(locally nilpotent)
if and only if G is covered by countably many locally nilpotent subgroups. The
commutator subgroup G′ is finite-by-(locally nilpotent) if and only if the set of
all commutators in G is covered by countably many locally nilpotent subgroups.
Results in the same spirit are also obtained for coverings by countably many
strongly locally nilpotent subgroups.

10.-Noelia Rizo (Universitat de València). A Brauer-Wielandt formula (with
an application to character tables).

Determining whether or not the character table of a finite group G determines
the number of its Sylow p-subgroups is still an open problem in character theory.

In [1] we give a Brauer-Wielandt formula to count the number of fixed points
|CG(P )| of the action of a p-group P on a p′-group G. Our formula only depends
on the centralizers of the elements of the p-group P , and for this reason it can be
used to determine the number of Sylow p-subgroups of certain finite groups from
their character tables, which is a small step towards the solution of this question.

References
[1] G. Navarro, N. Rizo, A Brauer-Wielandt formula (with an application to character

tables), to appear in Proceedings of the American Mathematical Society.

11.-Paola Stefanelli (Università del Salento). Multiplicative group of a brace
and Yang-Baxter equation.

The Yang-Baxter equation is a basic equation of the statistical mechanics that
arose from Yang’s work in 1967 and Baxter’s one in 1972. In 1992, Drinfeld
[3] posed the question of finding all set-theoretic solutions of the Yang-Baxter
equation. Later, in the seminal paper [4], Etingof, Schedler and Soloviev laid
the groundwork for the study of a particular class of these solutions, the non-
degenerate involutive ones.
Group theory plays a basic role in the study of these solutions and its properties



(see, for instance, [5]). In this context, the multiplicative group of a radical brace,
i.e., a generalization of radical rings, receives particular attention because it has a
strictly link with the non-degenerate involutive solutions (see [6]). We introduce
constructions of braces in [1] and [2], that allows us to obtain new braces and so
new solutions of Yang-Baxter equation.
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12.- Joan Tent (Universitat de València). Natural correspondences of characters
of 2-height zero.

Let G be a finite group and p a prime. Let B be a p-block of G with defect
group D, and denote by Irr0(B) the set of irreducible characters in B of height
zero. The Alperin-McKay conjecture states that

| Irr0(B)| = | Irr0(b)| ,
where b is the Brauer first main correspondent of B in NG(D). It is known that
in general there does not exist a natural bijection between the sets Irr0(B) and
Irr0(b). In this talk, we shall define a natural bijection between these sets of
characters in certain families of groups for the prime p = 2.

This is joint work with E. Giannelli and J. Murray.

13.- Russ Woodroofe (Mississippi State University). Comodernistic lattices: a
lattice-theoretic analogue of solvable groups.

It was first proved by Suzuki that solvability of a group G may be determined
from the subgroup lattice of G. Explicit sufficient conditions were later given by
Schmidt, but the conditions of Schmidt do not seem to completely describe the
“niceness" of a solvable subgroup lattice. This situation is in contrast with that for
supersolvable groups, where a definition of supersolvable lattice was introduced by
Stanley in the early 70s (and earlier presaged by Schmidt). Theorems concerning
supersolvable lattices have become an important tool in combinatorics of lattices
and of hyperplane arrangements.

In joint work with Jay Schweig, we examine a class of lattices, which we call
comodernistic lattices. The class of comodernistic lattices contains all solvable
subgroup lattices, and is strictly contained in a class considered by Schmidt.



Our main theorem is that any comodernistic lattice is shellable. We recover in
particular a new proof of the result of Shareshian that a solvable subgroup lattice
is shellable. We also show many other examples of lattices in the combinatorics
literature to be comodernistic, which both recovers known shellability results and
proves a few new such results.


