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11th PhD Summer School in Discrete Mathematics




WELCOME

Dear Colleague!

What was started in 2010 as an informal research collaboration has now grown into a
colorful series of international workshops and summer schools. We are glad to see many
participants returning and several new ones joining the creative atmosphere of this event,
which we will try to keep as relaxed and uplifting as in previous years. The organization of
the meeting comes as a combined effort of the Faculty of Mathematics, Natural Sciences
and Information Technologies (UP FAMNIT), the Andrej Marusic Institute (UP IAM), two
members of the University of Primorska, and the Slovenian Discrete and Applied Mathe-
matics Society, and is in line with our goal to create an international research center in
algebraic combinatorics in this part of the world.

We wish you a pleasant and mathematically fruitful week at Koper.

Scientific Committee (Ademir Hujdurovié, Klavdija Kutnar, Aleksander Malnic, Dragan Marusic,
Stefko Miklavic, PrimoZ Sparl)
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GENERAL INFORMATION

11th PhD Summer School in Discrete Mathematics
UP FAMNIT, Koper, Slovenia, June 25 - July 1, 2023.

Organized by

UP FAMNIT (University of Primorska, Faculty of Mathematics, Natural Sciences and Information
Technologies);

UP IAM (University of Primorska, Andrej Marusic Institute);

Slovenian Discrete and Applied Mathematics Society.

In Collaboration with

IMFM - Institute of Mathematics Physics and Mechanics;
Centre for Discrete Mathematics, UL PeF (University of Ljubljana, Faculty of Education).

PhD Summer School in Discrete Mathematics Minicourses:

AN INTRODUCTION TO EIGENVALUES AND THE RATIO BOUND WITH A FOCUS ON EXAMPLES
Karen Meagher, University of Regina, Canada

WREATH PRODUCTS AND DOUBLE COSET GRAPHS

Ted Dobson, University of Primorska, Slovenia

Scientific Committee:
Ademir Hujdurovi¢, Klavdija Kutnar, Aleksander Malni¢, Dragan Marusic, Stefko Miklavic,
Primoz Sparl

Organizing Committee:
Bostjan Frelih, Ademir Hujdurovi¢, Safet Penji¢, Rok Pozar, Andriaherimanana Sarobidy
Razafimahatratra

Sponsors:
ARRS (Slovenian Research Agency);
MIZS (Ministry of Education, Science and Sport).

Website: https://conferences.famnit.upr.si/event/29/
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MINICOURSE DESCRIPTIONS

An introduction to eigenvalues and
the ratio bound with a focus on examples

Karen Meagher
University of Regina, Canada
karen.meagher@uregina.ca

This course will be an introduction to Algebraic Graph Theory. We will discuss auto-
morphism groups of graphs, cliques and cocliques. We will define eigenvalues of graphs
and see several examples, including Cayley graphs. We will show different techniques to
find eigenvalues, including equitable partitions and quotient graphs. We will build up to
the proof of the Delsarte-Hoffman Ratio bound and finally apply it to different graphs.

Wreath products and double coset graphs

Ted Dobson
University of Primorska, Slovenia
ted.dobson@upr.si

A graph I is vertex-transitive if, for any pair of vertices, there is an automorphism of I’
that maps one vertex to the other. In 1964 Sabidussi showed that every vertex-transitive
graph is isomorphic to a double coset graph. So we may view the study of vertex-transitive
graphs as the study of double coset graphs. At the same time, Sabidussi also explored the
relationship between double coset graphs and Cayley graphs.

We will, in a self contained way, give the exact relationship between double coset graphs
and Cayley graphs, which is done through the wreath product. We will also discuss conse-
quences of this relationship, especially with regards to symmetry.
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INVITED SPEAKERS

Some helpful things I have learnt over my career

Marston Conder
University of Auckland, New Zealand

This will be a highly non-standard talk! As it’s a PhD summer school, I thought it
could be helpful to offer some advice and insights to students from my last 40+ years in
academia. These things will cover choice of research topics and projects, approaches to re-
search problems, experimentation, looking for patterns, publication, participation in con-
ferences, work-life balance, and a few others. I hope that many of them will be valuable.

The geometry of error-correcting codes

Simeon Ball
Polytechnic University of Catalunya, Barcelona, Spain

In this talk I will consider various error-correcting codes, including linear, additive and
stabiliser codes. It is well known that if one considers the set of columns of a generator
matrix of a linear code, then one can consider this set as a set of points in a finite projective
space. The parameters of the code then translate over to properties of the point set. In
this talk I will consider the geometry of various different types of codes and codes with
certain nice properties, like Hermitian self-orthogonality. I will also discuss recent results
on additive MDS codes.

Edge-transitive Cayley graphs and graph quotients

Cheryl E Praeger
The University of Western Australia, Australia

The edge-transitivity of a Cayley graph is most easily recognisable if the subgroup of
‘affine maps’ preserving the graph structure is itself edge-transitive. These are the so-called
normal edge-transitive Cayley graphs. Each of them determines a set of quotients which
are themselves normal edge-transitive Cayley graphs, and which are built from a very res-
tricted family of groups (direct products of simple groups). We address the questions: how
much information about the original Cayley graph can we retrieve from this special set of
quotients? Can we ever reconstruct the original Cayley graph from them: if so, then how?

Our answers to these questions involve a subgroup determined by the Cayley graph,
which has similar properties to the Frattini subgroup of a finite group. I'll discuss this and
give some examples. It raises many new questions about Cayley graphs.
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On Jordan schemes

Misha Muzychuk
Ben-Gurion University of the Negev, Israel

In 2003 Peter Cameron introduced the concept of a Jordan scheme and asked whether
there exist Jordan schemes which are not symmetrizations of coherent configurations
(proper Jordan schemes).

In my talk I'll describe several infinite series of proper Jordan schemes and present first

developments in the theory of Jordan schemes - a new class of algebraic-combinatorial
objects.

(k, t)-regular graphs
Gabriel Verret
University of Auckland, New Zealand

A graphis called (k, t)-regular if it is k-regular and the induced subgraph on the neigh-
bourhood of every vertex is t-regular. We are interested in the following question: For
which pairs (k, t) does there exist a (k, t)-regular graph? This is a very simple yet interesting
question about which little was known. I will discuss previous knowledge as well as some
new results obtained with Marston Conder and Jeroen Schillewaert.

On mixed dihedral groups and 2-arc-transitive normal covers of K. 5.

Jinxin Zhou
Beijing Jiaotong University, China

In this talk, I will introduce the notation of a mixed dihedral group, which is a group H
with two disjoint subgroups X and Y, each elementary abelian of order 2”, such that H is
generated by X UY,and H/H’= X x Y. We will give a graph theoretic characterization of
this family of groups, and this is then used to investigate the 2-arc-transitive normal covers
of the ‘basic’ graph K, 5.
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STUDENT TALKS

Edge domination in incidence graphs

Sam Adriaensen
Vrije Universiteit Brussel, Elsene, Belgium

The edge domination number y,(G) of a graph G is the size of the smallest subset S of
its edges, such that any edge in G intersects some edge of S. In this talk, we will discuss
the edge domination number of incidence graphs of some nice incidence structures. In
particular, the following result is central.

Theorem 1 [1]. Let G be the incidence graph of a symmetric 2 — (v, k,A) design D. Then
v —7.(G) equals the largest number a such that D contains a set X of a points and a set Y
of a blocks, with no point of X incident with a block of Y .

This leads us to explore upper and lower bounds on « in different incidence structures.
This is joint work with Sam Mattheus and Sam Spiro.

REFERENCES

[1] S. Spiro, S. Adriaensen, S. Mattheus, Incidence-free sets and edge domination in incidence
graphs. arXiv:2211.14339 (2022).

The Orbital Diameter of Primitive Permutation Groups

Kamilla Rekvényi
Imperial College London, United Kingdom

Let G be a group acting transitively on a finite set {2. Then G acts on 2 x Q2 componen-
twise. Define the orbitals to be the orbits of G on €2 x Q2. The diagonal orbital is the orbital
of the form A = {(a, a)|a € 2}. The others are called non-diagonal orbitals. Let I' be a non-
diagonal orbital. Define an orbital graph to be the non-directed graph with vertex set 2 and
edge set (a, B) €T with a, f € Q. If the action of G on Q2 is primitive, then all non-diagonal
orbital graphs are connected. The orbital diameter of a primitive permutation group is the
supremum of the diameters of its non-diagonal orbital graphs.

There has been a lot of interest in finding bounds on the orbital diameter of primitive
permutation groups. In my talk I will outline some important background information and
the progress made towards finding explicit bounds on the orbital diameter. In particular, I
will discuss some results on the orbital diameter of the groups of simple diagonal type and
their connection to the covering number of finite simple groups [1]]. I will also discuss some
results for affine groups, which provides a nice connection to the representation theory of
quasisimple groups.

Acknowledgments. These results are part of my PhD research supervised by Professor Martin
Liebeck. The work has been supported by EPSRC Grant EP/R513052/1.

REFERENCES

[1] K. Rekvényi, On the Orbital Diameter of Groups of Diagonal Type. Journal of Combinatorial
Theory, Series A, Volume 190 (2022).



11th PhD Summer School in Discrete Mathematics

The Suzuki and Ree groups cannot act primitively on the points of a
finite generalised quadrangle

Vishnuram Arumugam
University of Western Australia, Perth, Australia

Incidence geometry is the study of geometric structures involving a collection of points
and lines along with a relation (called incidence) which tells us whether a point lies on a
line. A generalised polygon is a type of point-line incidence structure that was introduced
by Jacques Tits in 1959 to study the groups of Lie type as the symmetries of geometric ob-
jects. Since then, these objects have been studied extensively in the areas of group theory
and finite geometry. The classification of these objects started from Weiss and Tits and
many results about the existence (and non-existence) of generalised polygons under vari-
ous symmetry conditions (point primitivity, flag transitivity and so on) since then. My aim
is to show that the Suzuki and the Ree groups cannot act primitively on the points of a finite
generalised quadrangle (which is a generalised 4-gon).

This work is supervised by Michael Giudici and John Bamberg.

Acknowledgments. The work has been supported by the Australian Government Research Training
Program.

Hoffman-Singleton graph and ovals in the projective plane of order 5

David Wilsch
Comenius University, Bratislava, Slovakia

The Hoffman-Singleton graph is the unique Moore graph with degree 7 and diameter
2. There is a long-standing open problem surrounding this graph. Can 7 of its copies be
packed into the complete graph Ky, such that they are edge-disjoint? In 2003, Siagiova
and Meszka [1]] used methods from topological graph theory to construct a set of five edge-
disjoint copies of the Hoffman-Singleton graph in K5, which share a common group of au-
tomorphisms of order 25.

We completely classify all possible edge-disjoint quintuples of Hoffman-Singleton
graphs that share such an automorphism group and show their correspondence to special
sets of ovals in projective plane of order 5.

This is joint work with my supervisor Martin Macaj.

REFERENCES

[1] J. Siagiov4, M. Meszka, A Covering Construction for Packing Disjoint Copies of the Hoffman-
Singleton Graph into Ks. Journal of Combinatorial Designs 11 (2003) 408-412.
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Some non-existence results on m2-ovoids in classical polar spaces

Valentino Smaldore
Universita degli Studi di Padova, Vicenza, Italy

In this talk we develop non-existence results for m-ovoids in the classical polar spaces
Q (2r+1,q),W2r—1,q) and H(2r,q?) for r > 2. In [2] a lower bound on m for the exis-
tence of m-ovoids for the polar spaces Q~(2r +1,q), W(2r —1,q) and H(2r,q?), r > 2, is
found by using the connection between m-ovoids, two-character sets, and strongly regular
graphs. In [1] an improvement for the particular case H (4, g?) is obtained by exploiting the
algebraic structure of the collinearity graph, and using the characterization of an m-ovoid
as an intruiging set. Here, we use an approach based on geometrical and combinatorial
arguments, inspired by the results from [4], to improve the bounds from [2]. The main result
is contained in the following Theorem.

Theorem 1. Let g >2 andr = 3. Let 2/, be one of the polar spaces Q~(2r+1,q), W(2r—1,q)
and H(2r, qz) e=1{2,1, 3} respectively. Suppose that O is an m-ovoid in Qrfe, with (a) r > 4,
or, (b) e €{1, }and r,q,e)#(3,3,1). Then

P +a(g—2)(r—1)ger +qe+1)
2(q—1)

—r(1+0/,e1 +\/r2 1+0/,1

m2=

This bound asymptotically converges to

m>—r+\/r2+4(r—l)(q 2)qr+e—2
- 2(q—1)

We can adapt the approximation in the proof of the previous theorem slightly to handle
thecase r =3, e =2.

Theorem 2. Suppose that 0 is an m-ovoid in Q(7, q), for q > 2, then

—9+,/9(1+ %2 +8(g — 53 +q2+1)
2(g—1) '

m2=

This is joint work with Jan De Beule and Jonathan Mannaert.

REFERENCES

[1] J. Bamberg, A. Devillers, J. Schillewaert, Weighted intriguing sets of finite generalised quad-
rangles. Journal of Algebraic Combinatorics 36(1) (2012) 149-173.

[2] J. Bamberg, S. Kelly, M. Law, T. Penttila, Tight sets and m-ovoids of finite polar spaces. Journal
of Combinatorial Theory, Series A114(7) (2007) 1293-1314.

[3] J. De Beule, J. Mannaert, V. Smaldore, Some non-existence results on m-ovoids in classical
polar spaces. arXiv:2305.06285 (2023).

[4] A. Gavrilyuk, K. Metsch, E Pavese, A modular equality for m-ovoids of elliptic quadrics. Bull-
letin of the London Mathematical Society (2023).
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Online graph exploration of minor-free graphs

Julia Baligacs
TU Darmstadt, Germany

The online graph exploration problem revolves around the fundamental question of
how to explore an unknown environment. In its most basic setting, a single agent has to
visit every vertex of an undirected weighted graph, subject to minimizing the total walked
distance. Importantly, the agent only learns edges when visiting one of their endpoints.

In this talk, I will present a constant-competitive algorithm for the exploration problem
on minor-free graphs.

REFERENCES

[1] A. Birx, Y. Disser, A. Hopp, C. Karousatou, An improved lower bound for competitive graph
exploration. Theoretical Computer Science, 2021.

[2] G.Borradaile, H. Le, C. Wulff-Nilsen, Minor-free graphs have light spanners. In Proceedings of
the 58th Annual Symposium on Foundations of Computer Science (FOCS), 2017.

[3] N.Megow, K. Mehlhorn, P. Schweitzer, Online graph exploration: New results on old and new
algorithms. Theoretical Computer Science, 2012.

[4] D.J. Rosenkrantz, R. E. Stearns, P. M. Lewis, An analysis of several heuristics for the traveling
salesman problem. SIAM journal on computing, 1977.

Classification of non-solvable groups whose power graph is a cograph

Eda Kaja
TU Darmstadt, Darmstadt, Germany

A recent, active branch of research in algebraic graph theory studies constructions of
graphs whose vertex set is a group G and whose edges reflect the structure of G in some
way. An important example of such a graph is the power graph of a group G. Its vertices are
the elements of G and there is an edge between distinct vertices x and y of G if and only if
x is a power of y or y is a power of x.

We are interested in groups whose power graph is a cograph, i.e. it does not contain an
induced subgraph isomorphic to a path of length four. We call such groups power-cograph
groups. The problem of classifying power-cograph groups was posed by Cameron, Manna
and Mehatari [1]]. They solved this problem for nilpotent groups and provided a classifica-
tion in the case of finite simple groups relative to number theoretic problems [2]. In this
talk, I will present our classification of non-solvable power-cograph groups relative to the
same number theoretic problems. Additionally, our techniques allow us to precisely de-
scribe the structure of solvable power-cograph groups.

Acknowledgments. The research leading to these results has received funding from the European
Research Council (ERC) under the European Union’s Horizon 2020 research and innovation pro-
gramme (EngageS: grant agreement No. 820148) and from the German Research Foundation DFG
(SFB-TRR 195 “Symbolic Tools in Mathematics and their Application").

This is joint work with Jendrik Brachter.

11
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REFERENCES

[1] P.Manna, P.J. Cameron, R. Mehatari, Forbidden subgraphs of power graphs. Electron. J. Com-
bin. 28 (2021) no. 3, Paper No. 3.4.

[2] P J. Cameron, P Manna, R. Mehatari, On finite groups whose power graph is a cograph. J. Al-
gebra 591 (2022) 59-74.

Some conditions implying stability of graphs
Dorde Mitrovic¢
University of Auckland, New Zealand

For a connected, non-bipartite graph X, the problem of understanding the automor-
phism group of the direct product X x Y, with Y bipartite, often reduces to the special case
Y = K,. A graph X is said to be stable if Aut(X x K,) equals Aut(X) x Aut(K,). We discuss
sufficient conditions for the stability of two families of graphs: graphs with every edge lying
on a triangle and triangle-free graphs.

This is joint work with Ademir Hujdurovic.

Graph-restrictive and exponent-restrictive actions

Marco Barbieri
Universita degli studi di Pavia, Italy

We consider the pairs (I', G), where I is a connected graph, and G <Aut(I') is a subgroup
of automorphism which is transitive on the vertices of I'. We say that (I, G) is locally-L if,
for any vertex a € VT, the permutation group induced by the action of the vertex-stabiliser
G, on the neighbourhood of « is isomorphic to L. Following [1], a permutation group L is
graph-restrictive if there exists a constant ¢(L) such that,

for any locally-L pair (T, G), |G,|<c(L),
and exponent-restrictive if there exists a constant e(L) such that,
for any locally-L pair (I',G), exp(G,)<e(L).

The study of graph-restictive actions can be traced back to a celebrated theorem of
W. Tutte, which states that ¢(L) < 48 for any pair (I, G) with T’ cubic and L transitive (see
[2]). The main conjecture of this field was posed by R. Weiss in [3], and it is still unsettled.

Weiss Conjecture. Any primitive group is graph-restrictive.

We observe that, if L is graph-restrictive, then the number of generators of G and the
exponent of G, are bounded from above by a function of the valency of the graphI'. On the
other hand, there are infinite families (I, G,) whose common local action L is not prim-
itive and where the number of generators of G,, cannot be bounded by a function of the
valency of I,. An analogous result is not known for the exponent: this is what prompted
the definition of exponent-restrictive actions and the following question.

Question. Is any arbitrary group exponent-restrictive?

This is joint work with Valentina Grazian, PrimoZ Poto¢nik and Pablo Spiga.

12
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REFERENCES

[1] P.Potocnik, P. Spiga, and G. Verret, On graph-restrictive permutation groups. Journal of Combi-
natorial Theory, Series B102 (2012) 820-831.

[2] W.T. Tutte, On the symmetry of cubic graphs. Canadian Journal of Mathematics 11 (1959) 621-
624.

[3] R. Weiss, s-transitive graphs. Colloquia Mathematica Societatis Jadnos Bolyai 25 (1978) 827-847.

Binomial Cayley Graphs and Applications to Dynamics on Finite Spaces

Francesco Vigano
Imperial College London, London, UK

Binomial Cayley graphs are obtained by considering the binomial coefficient of the
weight function of a given Cayley graph and a natural number. We introduce these objects
and study two families: one associated with symmetric groups and the other with powers
of cyclic groups. We determine various combinatorial properties of these graphs through
the spectral analysis of their adjacency matrices. In the case of symmetric groups, we es-
tablish a relation between the multiplicity of the null eigenvalue and longest increasing
sub-sequences of permutations by means of the RSK correspondence. Finally, we consider
dynamical arrangements of finitely many elements in finite spaces, referred to as particle-
box systems. We apply the results obtained on binomial Cayley graphs in order to describe
their degeneracy.

Acknowledgements. BBC is supported by the EPSRC Centre for Doctoral Training in Math-

ematics of Random Systems: Analysis, Modelling and Simulation (EP/S023925/1). FV is

supported by the EPSRC (EP/S021590/1), the EPSRC Centre for Doctoral Training in Geom-

etry and Number Theory (LSGNT), University College London, Imperial College London.
This is joint work with Bernat Bassols-Cornudella.

REFERENCES

[1] B. Bassols-Cornudella, E Vigand, Binomial Cayley Graphs and Applications to Dynamics on
Finite Spaces, 2023, https://arxiv.org/abs/2305.11249

Consistent cycles in arc transitive graphs

Marusa Lekse
University of Ljubljana, Slovenia

For a graph I" and a group G < Aut(T'), we say that a cycle is G-consistent, if there exists
an automorphism g € G, that acts on it as a 1-step rotation. The study of consistent cycles
began in 1971 when J. H. Conway proved the following theorem, which was first published
in [1].

13
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Theorem 1. Let T be a graph, and let G < Aut(T') act arc-transitively onT'. Then the number
of orbits of non-trivial G -consistent cycles under the action of G is equal to the valence of T
minus one.

For any two orbits 0, and 0, of G-consistent cycles under the action of G, we define
their overlap m(0}, 0,) as the maximal number of consecutive vertices any two cycles from
those orbits have in common.

A tree of consistent cycles for a graph I' and a group G < Aut(T') that acts arc-transitively
on [, is a rooted directed tree T, such that the leaves of T are in bijection with orbits of
G -consistent cycles, and that for every two paths from the root to a leaf in T, it holds that
if the leaves represent orbits 0, and 0,, then the number of vertices those two paths have
in common is equal to m(&;, 0,).

Question. Which trees can be realized as a tree of consistent cycles for some graph I' and
some group G < Aut(I')?

We will consider this question for 4-valent graphs using techniques from [2].
This is joint work with PrimoZz Potoc¢nik.

REFERENCES

[1] N. L. Biggs, Aspects of symmetry in graphs, in: Algebraic Methods in Graph Theory, Vol. I, II,
Collog. Math. Soc. Janos Bolyai, 25, North-Holland, Amsterdam-New York, 1981, 27-35.

[2] S.Miklavig, P. Potoénik, S. Wilson, Consistent cycles in graphs and digraphs, Graphs and Com-
binatorics 23 (2007) 205-216.

[3] G. Verret, On the order of arc-stabilizers in arc-transitive graphs, Bulletin of the Australian
Mathematical Society 80 (2009) 498-505.

Vertex-primitive s-arc-transitive digraphs of almost simple groups

Lei Chen
The University of Western Australia

The property of s-arc-transitivity has been well studied for many years. Weiss proved
that finite undirected graphs that are not cycles can be at most 7-arc-transitive. On
the other hand, Praeger showed that for each s there are infinitely many finite s-arc-
transitive digraphs that are not (s + 1)-arc-transitive. However, G-vertex-primitive (G, s)-
arc-transitive digraphs for large s seem rare. Thus we are interested in finding an upper
bound for such s. In 2018, Giudici and Xia showed that it is sufficient to determine s when
G is almost simple. We will show that s <1 when G is almost simple with socle Sz(22"*1) or
G,(32"*) for n > 1.

14



11th PhD Summer School in Discrete Mathematics

The algebraic connectivity of token graphs of a cycle

Monica Reyes
Universitat de Lleida, Lleida, Catalonia

We study the algebraic connectivity (the smallest non-zero Laplacian eigenvalue) of to-
ken graphs. The k-token graph, F.(G), is the graph whose vertices are the k-subsets of the
n vertices of G, two of which being adjacent whenever their symmetric difference is a pair
of adjacent vertices in G.

The naming ‘token graph’ comes from an observation in Fabila-Monroy, Flores-
Penaloza, Huemer, Hurtado, Urrutia, and Wood [4], that vertices of F;.(G) correspond to
configurations of k indistinguishable tokens placed at distinct vertices of G, where two
configurations are adjacent whenever one configuration can be reached from the other by
moving one token along an edge from its current position to an unoccupied vertex. The k-
token graphs are also called symmetric k-th power of graphs in Audenaert, Godsil, Royle,
and Rudolph [2], and k-tuple vertex graphs in Alavi, Lick, and Liu [1]. Note thatif k =1,
then F(G) = G; and if G is the complete graph K,,, then F(K,,) = J(n, k), where J(n, k)
denotes the Johnson graph [4] which is distance-transitive (and, hence, distance-regular).
Moreover, if G is bipartite, so itis F(G) forany k =1,...,|V|—1.

Recently, it was conjectured by Dalf6, Duque, Fabila-Monroy, Fiol, Huemer, Trujillo-
Negrete, and Zaragoza Martinez [3]] that the algebraic connectivity of F.(G) equals the al-
gebraic connectivity of G. This conjecture has already been proven when G is a complete
graph, a complete bipartite graph or a tree, among other special cases in [3] and [5].

In this talk, we present results that relate the algebraic connectivities of a token graph
and the original graph after removing a vertex.

Theorem 1. Let G be a graph with a vertex i such that a(G) > a(G \ i). Then, a(F.(G)) >

a(E(G \ i)). Theorem 2. Let G =(V, E) be a graph on n > 3 vertices. Ifrliéi‘;l aé?G\)” > %, then

a(F(G)) = a(G). These theorems allow us to prove the conjecture for 2-token graphs of
some infinite families as we show in the following corollaries.
Corollary 3. Let O, be the odd graph of degree r. Then, a(E(O,))=a(O,).

Corollary 4. Let G = K, ,,,.
vertices withn, <n, <---<n,,andr > 2. Then, a(E(G))=a(G).

., # K, be the multipartite complete graph on n = Z;:I

n;

In the case of cycles, we present a new efficient method to compute the whole spectrum
of F(C,) for any n by using the theory of lift graphs and a new method called over-lifts.
These results allow us to prove the conjecture in the following results, regarding the cycle
graphs.

Theorem 5. The algebraic connectivity of the 2-token graph F(C,) equals the algebraic con-
nectivity of the cycle C,.

Corollary 6. The algebraic connectivity of the 2-token graph F,(G) of a unicyclic graph G
equals the algebraic connectivity of G.
This is joint work with Cristina Dalf6, Miquel Angel Fiol and Arnau Messegué.

REFERENCES

[1] Y. Alavi, D. R. Lick, and J. Liu, Survey of double vertex graphs. Graphs Combin. 18 (2002) 709~
715.

15



11th PhD Summer School in Discrete Mathematics

[2] K. Audenaert, C. Godsil, G. Royle, and T. Rudolph, Symmetric squares of graphs. J. Combin.
Theory B97 (2007) 74-90.

[3] C. Dalf6, E Duque, R. Fabila-Monroy, M. A. Fiol, C. Huemer, A. L. Trujillo-Negrete, and E J.
Zaragoza Martinez, On the Laplacian spectra of token graphs. Linear Algebra Appl. 625 (2021)
322-348.

[4] R.Fabila-Monroy, D. Flores-Pefialoza, C. Huemer, E Hurtado, J. Urrutia, and D. R. Wood, Token
graphs. Graphs Combin. 28 (2012) no. 3, 365-380.

[5] C. Dalf6, and M. A. Fiol, On the algebraic connectivity of token graphs. arXiv:2209.01030v1,
2022 (2022).

The second largest eigenvalue of normal Cayley graphs on symmetric
groups generated by cycles

Yuxuan Li
University of Melbourne, Melbourne, Australia

Aldous’ Spectral Gap Conjecture states that the second largest eigenvalue of each con-
nected Cayley graph on the symmetric group S,, with respect to a set of transpositions is
attained by the standard representation of S,,. This celebrated conjecture, which was pro-
posed in 1992 and completely proved in 2010, has inspired much interest in determining
the second largest eigenvalue of Cayley graphs on §,,. In this talk, we focus on the nor-
mal Cayley graphs Cay(S,, C(n,I)) on the symmetric group S,,, where I C {2,3,...,n} and
C(n,I)is the set of all cycles in S, with length in I. We prove that the strictly second largest
eigenvalue of Cay(S,,, C(n,I)) can only be achieved by at most four irreducible represen-
tations of S,,, and we determine further the multiplicity of this eigenvalue in several spe-
cial cases. As a corollary, in the case when I contains neither n — 1 nor n we know exactly
when Cay(S,,, C(n, I)) has the Aldous property, namely the strictly second largest eigenvalue
is attained by the standard representation of S,,, and we obtain that Cay(S,, C(n,I)) does
not have the Aldous property whenever n € I. As another corollary of our main results,
we prove a recent conjecture on the second largest eigenvalue of Cay(S,,, C(n,{k})) where
2<k<n-2.

This is joint work with Binzhou Xia and Sanming Zhou.
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Constructing cospectral hypergraphs

Antonina P. Khramova
Eindhoven University of Technology, Eindhoven, The Netherlands

Spectral hypergraph theory mainly concerns using hypergraph spectra to obtain struc-
tural information about the given hypergraph. This field has attracted a lot of attention over
the last years. The spectrum of a hypergraph can be defined in different ways. In this talk,
we will focus on the spectrum of two well-known hypergraph representations: adjacency
tensors and integer matrices with entries defined by the number of edges that two vertices
share. Two hypergraphs are cospectral if they share the same spectrum with respect to a
certain representation. By studying cospectral hypergraphs, we aim to understand which
hypergraph properties cannot be deduced from their spectra. In this talk, we will show new
methods for constructing cospectral uniform hypergraphs.

This is joint work with Aida Abiad.

On the zero forcing number of some graph classes in the Johnson,
Grassmann and Hamming association scheme

Sjanne Zeijlemaker
Eindhoven University of Technology, Eindhoven, Netherlands

Zero forcing is a propagation process on a graph where the vertices are initially parti-
tioned into two sets of black and white vertices. A white vertex is colored black (forced) ifitis
the unique white neighbor of a black vertex. The minimum number of initial black vertices
needed to force all vertices of a graph G is called the zero forcing number. Zero forcing was
initially introduced as an upper bound for the minimum rank, but has many applications
in other fields of research, such as the investigation of quantum networks, influence in so-
cial networks and power dominating sets. In general, computing the zero forcing number
is an NP-hard problem, and the exact value is known for only a few specific graph classes.

In this talk, we study the zero forcing number of some generalized Johnson and gen-
eralized Grassmann graphs, extending previous results for Johnson graphs on 2-sets and
Kneser graphs. As a corollary, we obtain the zero forcing number of Johnson graphs, which
was previously unknown. In addition, we determine the zero forcing number of Hamming
graphs.

This is joint work with Aida Abiad, Robin Simoens.

Characterizing Clique Convergence for Locally Cyclic Graphs of
Minimum Degree 6 > 6

Anna Margarethe Limbach
RWTH Aachen University, Aachen, Germany

We prove that the clique graph operator k is divergent on a (not necessarily finite) locally
cyclic graph G (i. e. N;(v) is a circle for every vertex v) with minimum degree 6(G) > 6 if
and only if the universal cover of G contains arbitrarily large triangular-shaped subgraphs.
For finite G, this is equivalent to G being 6-regular.
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The clique graph G of a graph G has the maximal complete subgraphs of G as vertices
and its edges are given by non-empty intersections. The (n+1)-stiterated clique graph isin-
ductively defined as the clique graph of the n-th iterated clique graph. If all iterated clique
graphs of G are pairwise non-isomorphic, the graph G is called k-divergent; otherwise, it
is k-convergent.

Locally cyclic graphs with 6 > 6 which induce simply connected simplicial surfaces are
isomorphic to their universal covers. On this graph class, we prove our claim by explicit
construction of the iterated clique graphs. After that, we show that locally cyclic graphs
with 0 > 6 are k-convergent if and only if their universal covers are k-convergent. This
way, we can drop the condition of simple connectivity.

This is joint work with Markus Baumeister and Martin Winter.

The distance function on Coxeter like graphs
Drazenka Visnjic¢
University of Primorska, Slovenia

Let S,(F,) be the set of all n x n symmetric matrices with coefficients from the binary
field F, = {0,1}, and let SG L, (F,) be the subset of all invertible matrices. Let I, be the
graph with the vertex set S, (F,), where two matrices A, B € S,,(F,) form an edge if and only
if rank(A— B) = 1. Let I, be the subgraph in I, which is induced by the set SG L ,(F,). If
n =3,T, is the Coxeter graph. It is well-known that is a distance function on I}, is given by

rank(A— B), if A— B is nonalternate or zero,
rank(A—B)+1, if A— B is alternate and nonzero.

d(A,B)z{

Even the Coxeter graph shows that the distance in I, must be different. The main goal is to
describe the distance function on this graph.
Joint work with Marko Orel.

Strict Erd6s-Ko-Rado for simplicial complexes

Denys Bulavka
Charles University, Prague, Czech Republic

What is the largest cardinality of a family of (pairwise) intersecting sets? A now-classic
result of Erdés, Ko, and Rado answers this question if the sets all have the same number of
elements, and are otherwise unrestricted.

Theorem 1. (Erdds, Ko, and Rado [2]) Let r < n/2. If ¥ is a family of intersecting subsets of
[n], each with r elements, then | 7| < (fj) Moreover, if r < n/2 then equality holds if and
only if all the members of # have common intersection.

Holroyd and Talbot [3], and Borg [1] conjectured that the above theorem extends to sim-
plicial complexes as follows.

Conjecture 2. Let K be a simplicial complex with minimal facet cardinality d and let r <
d/2. If # C K isanintersecting family of r -faces, then |7 | < max,.y f,_,(k(v, K)). Moreover,
if r < d/2 then equality holds if and only if all the members of  have common intersection.
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The first part of the conjecture has been shown to holds for sequentially Cohen-
Macaulay near-cones [4]. We establish the second part of the conjecture for the same type
of simplicial complexes.

Theorem 1. Let K be a sequentially Cohen-Macaulay near-cone with minimal facet cardi-
nalityd andletr <d /2. IfF C K is intersecting family of r -faces such that( ., F =0 then
| 7| <max,ey f—(Ik(v, K)).

As a corrolary we obtain that the independence complex of a chordal graph with an
isolated vertex satisfy the conjecture. The novelty of our techniques is to combine algebraic
and combinatorial shifting operations.

This is joint work with Russ Woodroofe.

Acknowledgments. = Denys Bulavka was supported by Grant Schemes at CU, reg. no.
CZ.02.2.69/0.0/0.0/19_073/0016935 and by grant no. 21-32817S of the Czech Science Foun-
dation (GACR). Russ Woodroofe was supported in part by the Slovenian Research Agency (research
program P1-0285 and research projects J1-9108, N1-0160, J1-2451).
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Convex-geometric k-planar graphs are convex-geometric
(k +1)-quasiplanar

Todor Antic¢
Charles University, Prague, Czechia

A topological graph is a drawing of a graph in the plane with vertices as points and edges
as simple curves between the vertices. We say that a topological graph is simple if each
pair of edges crosses at most once. A particular class of topological graphs are geometric
graphs, in which edges are drawn as straight-line segments between the vertices. An even
more restricted subclass of geometric graphs are convex-geometric graphs, where vertices
are drawn along the circle.

A topological graph is said to be k-planar if every edge is crossed by at most k other
edges in the graph. It is said to be k-quasiplanar if it contains no set of k pairwise crossing
edges. In 2020, Angelini et al. [1] proved that every simple topological k-planar graph is
simple (k+1)-quasiplanar, which was the first nontrivial result concerning the relationship
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between these two classes. Inspired by their techniques we prove the same result in the
more restrictive case of convex-geometric drawings, in particular:

Theorem 1. Let G be a convex-geometric k-planar graph for k > 2. Then G is convex-
geometric (k +1)-quasiplanar.

REFERENCES

[1] P.Angelini, M. A. Bekos, EJ. Brandenburg, G. Da Lozzo, G. Di Battista, W. Didimo, M. Hoffmann,
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Eulerian magnitude homology: introduction and applications to
random graphs

Giuliamaria Menara
University of Trieste, Trieste, Italy

Magnitude homology is a fairly new algebraic topology tool defined by Richard Hep-
worth and Simon Willerton in [I]]. It was introduced in the context of undirected simple
graphs, and even in this restricted setting it has proved to be a rich invariant: for example,
Asao [2] has established a close relationship between magnitude homology and path ho-
mology, exploiting this relationship to prove that every diagonal graph has trivial reduced
path homology. Though alot of questions about magnitude homology have been answered
and a number of possible application have been explored up to this point, magnitude ho-
mology was never exploited for the structure analysis of a graph.

Being able to use magnitude homology to look for graph substructures seems a rea-
sonable consequence of the definition of boundary map J;,. Indeed, a tuple (xo,..., x;) €
M Cy, is such that J; (x,,..., x;) = 0 if for every vertex x; € {xy,...,x;_;} it holds that
len(x;_y,x;41) < len(x;_y, x;, xi11). In other words, &, (xy,...,x;) = 0 if every vertex of
the tuple is contained in a small enough substructure, which suggests the presence of a
meaningful relationship between the rank of magnitude homology groups of a graph and
the subgraph counting problem. A major problem in exploring this relationship comes
from the fact that the definition of M C; ,(G) only asks for consecutive vertices to be differ-
ent. That is, if x, and x, are two adjacent vertices in G an acceptable tuple in M C; 4,(G) is
(X0, X1, Xo, X1, Xo). Tuples of this kind inducing a path that just revisits again and again the
same edge (an more in general, tuples inducing non-eulerian walks) do not provide any
insight about the meaning of magnitude homology. With this motivation, we introduce
the eulerian magnitude chain a slightly different definition of magnitude chain, consid-
ering the subgroup of M C, ;(G) where an edge is never required to be revisited. We then
define eulerian magnitude homology, EM H, ;(G), and the investigation of the meaning of
rank(E M H; ;(G)) leads us to the following simple but promising result:

Theorem 1. Let Z be the number of basis elements x € EM Cy (G) such that o, ;(x) = 0.
Then the number of k-cliques in G is upper bounded by [%J

We then reproduce the analysis performed by Matthew Khale and Elizabeth Meckes
in [3] in order to analyze the behavior of EM H; ;(G) in case G is an Erdos-Renyi graph and
random geometric graphs, obtaining the following results:
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Theorem 2. Let G = G(n, p) be an Erdos-Renyi graph on n vertices and set p = n~*. The

eulerian magnitude homology groups EM H,. (G ) vanish for a > %

Theorem 3. Let G = G(n, p) be an Erdos-Renyi graph and call By ;.

Then for every p it holds that ,}1_)1110 S,E/f{‘;,l = (k-lrl)!'

rank{ EM H;. ;(G)).

Theorem 4. Let G(n,r, A) be a random geometric graph and take r = n=*. The eulerian
k+1

magnitude homology groups EM H;. ;(G) vanish for a > =

Theorem 5. Let G = G(n,r,A) be a random geometric graph and call By, =
. k
rank{EM Hy.(G(n, 1))). Then lim FPrt) = (&) &

This is joint work with Giulia Bernardini, Chad Giusti and Luca Manzoni.
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Hamiltonian path and cycle in graphs of bounded independence
number

Nikola Jedlickova
Department of Applied Mathematics, Faculty of Mathematics and Physics, Charles
University, Prague, Czech Republic

A Hamiltonian path (a Hamiltonian cycle) in a graph is a path (a cycle, respectively)
that traverses all of its vertices. The problems of deciding their existence in an input graph
are well-known to be NP-complete, in fact, they belong to the first problems shown to be
computationally hard when the theory of NP-completeness was being developed. A lot
of research has been devoted to the complexity of Hamiltonian path and Hamiltonian cy-
cle problems for special graph classes, yet only a handful of positive results are known.
The complexities of both of these problems have been open even for 4K, -free graphs, i.e.,
graphs of independence number at most 3. We answer this question in the general setting
of graphs of bounded independence number.

We also consider a newly introduced problem called Hamiltonian-{ -Linkage which is
related to the notions of a path cover and of a linkage in a graph. This problem asks if given
¢ pairs of vertices in an input graph can be connected by disjoint paths that altogether tra-
verse all vertices of the graph. For ¢ = 1, Hamiltonian-1-Linkage asks for existence of a
Hamiltonian path connecting a given pair of vertices. Our main result reads that for every
pair of integers k and ¢, the Hamiltonian-/-Linkage problem is polynomial time solvable
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for graphs of independence number not exceeding k. We further complement this gen-
eral polynomial time algorithm by a structural description of obstacles to Hamiltonicity in
graphs of independence number at most k for small values of k.

This is joint work with Jan Kratochvil.

Acknowledgments. The work has been supported by GAUK 370122.

Commutators in completely simple semigroups

Jelena Radovic
University of East Sarajevo, East Sarajevo, Bosnia and Herzegovina &
University of Novi Sad, Novi Sad, Serbia

Nilpotency and solvability of semigroups are properties defined by generalizing the no-
tion of the commutator from group theory. The term condition commutator [a, B] of con-
gruences «, 3 on semigroup S is the least congruence 6 which satisfies the term condition:
for every (n+1)-ary term ¢ = t(x, y,,..., y,), and for every a, b €, (cy, ..., c,), (dy,...,d,) €
S"suchthata a b and ¢; B d;, i = 1,...,n we have that t(a,c,...,c,) 0 t(a,d,,...,d,)
implies t(b, ci,...,c,) 0 t(b,d,,...,d,).

A semigroup S is abelian if it satisfies the equality [1g,15] = Og, where 1¢ = S x S,
and Og is the equality relation on S. Further on, a semigroup S is n-nilpotent, n € N if
[1s,[1s,...,[ 15, 15]...]] = Og. Solvability is defined similarly, using the generalized solvable
N————

seriesfl. Abelianess of semigroups has been completely described in [5] by R.J. Warne. If the
semigroup S contains the zero element {0}, then it is n-nilpotent (solvable) if and only if
St = {0} (S™ = {0} for some m € N), as proved in [4]. Therefore, the characterization of
nilpotency and solvability remains unsolved for semigroups without the zero element.

One fundamental class of semigroups without zero are completely simple semigroups.
A semigroup S is completely simple if it has no proper ideals, and it contains a primitive
idempotent. A primitive idempotent is the element e that uniquely satisfies the equations
ex = xe = x on x. Completely simple semigroups are uniquely described with Rees ma-
trix semigroups. The Rees matrix semigroup over sets I, A and group G with the struc-
ture matrix P,,;, p,; € G, is the direct product I x G x A with the multiplication defined
by (i,g,A)-(j, h,u) = (i,gpa;jh, u). This combinatorial representation allows for an easier
approach in studying their (universal) algebraic properties, and allows us to obtain the fol-
lowing description of the commutator in completely simple semigroups:

Theorem 1. LetS=_/[G; I, A; P] be a completely simple semigroup. Let p, o be congruences
onS, Then commutator[p, o] corresponds to the linked triple(0;,[pg,06]V 0, 5,04).

Here O, , denotes the congruence determined by the matrix P and components of p
and o on the index sets I and A. We also prove the equivalence between the nilpotency
(solvability) of a completely simple semigroup S=.#[G; I, A; P] and the group G:

Theorem 2. LetS = _/[G;I,A; P] be a completely simple semigroup, then the semigroup S
is nilpotent (solvable) if and only if G is a nilpotent (solvable) group.

This is joint work with Nebojsa Mudrinski.

Acknowledgments. The work has been supported by the Ministry of Science, Education and Tech-
nological Development of the Republic of Serbia (Grant No. 451-03-68/2022- 14/200125)
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Intersecting diametral balls induced by a geometric graph

Pirahmad Olimjoni
KAUST, Thuwal, Saudi Arabia

For a graph whose vertex set is a finite set of points in R¢, consider the closed (open)
balls with diameters induced by its edges. The graph is called a (an open) Tverberg graph if
these closed (open) balls intersect. Using the idea of halving lines, we show that (i) for any
finite set of points in the plane, there exists a Hamiltonian cycle that is a Tverberg graph;
(ii) for any n red and 7 blue points in the plane, there exists a perfect red-blue matching
that is a Tverberg graph. Also, we prove that (iii) for any even set of points in R¢, there exists
a perfect matching that is an open Tverberg graph; (iv) for any n red and n blue points in
R4, there exists a perfect red-blue matching that is a Tverberg graph.

Theorem 1. For any finite set of points in the plane, a Tverberg cycle exists.

Theorem 2. For any set of n red points and n blue points in the plane, a Tverberg red-blue
matching exists.

Theorem 3. For any even set of distinct points in R, an open Tverberg matching exists.

Theorem 4. For n red points and n blue points inR?, a red-blue Tverberg matching exists.
This is joint work with A.Polyanskii and A.Vasilevskii.

Acknowledgments. We thank Pablo Soberén for sharing the problem. Besides, we thank Janos
Pach for drawing our attention to his paper with Adrian Dumitrescu and Géza T6th. We are also
grateful to the members of the Laboratory of Combinatorial and Geometric Structures at MIPT for
the stimulating and fruitful discussions.
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A FEW WORDS ABOUT
SLOVENIAN DISCRETE AND APPLIED MATHEMATICS SOCIETY

Slovenian Discrete and Applied Mathematics Society was founded in Koper (Slovenia),
on 14 December 2016. The aim of this society is to promote the mathematical sciences,
with special emphasis given to discrete and applied mathematics. The Society is research-
oriented, and publishes scientific literature and organises scientific meetings such as this
one. In particular, it is involved in publishing Ars Mathematica Contemporanea and The
Art of Discrete and Applied Mathematics . It has members, fellows and honorary members.

A ‘Member’ may be any individual actively engaged in mathematical research, as ev-
idenced in practice by authorship of a paper covered by MathSciNet or Zentralblatt fiir
Mathematitik, or by enrolment in a research degree (and supported by a recommendation
letter from the student’s supervisor).

A ‘Fellow’ is a member who has strong international visibility and has made a positive
impact on mathematics in Slovenia. Typically, a fellow would be expected to have at least
500 citations in the MathSciNet database, or be noted for some other achievements (such
as an international award, or having given a keynote address in a large conference, or su-
pervised a PhD student in or from Slovenia).

An ‘Honorary Member’ is an individual who has made outstanding contributions to the
development of discrete or applied mathematics in Slovenia.

The Society has a Council to oversee its operations. It has a Nomination Committee, for
nominating candidates for fellowship, and for considering candidates for honorary mem-
bership. Under the current rules, the Council of the Society will elects new Fellows and a
limited number of Honorary Members at its annual meeting each year.

On 23 June 2018 the Council of the EMS approved unanimously the application of the
Society for full membership of EMS. SDAMS is the first mathematics society from Eastern
Europe that is member of the EMS and does not cover only pure mathematics.
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SLOVENIAN DISCRETE AND APPLIED MATHEMATICS MEMBERSHIP FORM

Ry PRlieq

< "Oe L) ' b4 . . .
S8 SRy 6 % Slovensko drustvo za diskretno in uporabno matematiko
Associazione slovena per la matematica discreta e applicata

Slovenian Discrete and Applied Mathematics Society

Membership Form

Name:
Affiliation:
I am a mathematician and would like to become a member of the Slovenian Discrete and

Applied Mathematics Society.

MyAuthor ID in MathSciNet: or in zbMATH:
Students who do not have these IDs yet should include a letter of reference by their advisor.

E-mail Address: ,
Delivery Address:

(Bylaws of the Society are available at the Society web page: www.sdams.s1i.)

I agree that my name be listed in the Society Membership list

YES NO (Circle your choice)

Signature:

Place:
Date:

Fill this form, sign it and send scan to: info@sdams. si.
or send it by ordinary mail to:

Slovensko drustvo za diskretno in uporabno matematiko
Kettejeva 1
6000 Koper

After the Executive Committee confirms your application you will receive your Member-
ship ID. You should include your Membership ID in any correspondence with the Society
and use it with your bank transfer. The membership fee for 2022 is 20 EUR. Instructions for
submitting your payment of the Membership Fee are available at the Society web page.

26



11th PhD Summer School in Discrete Mathematics

A FEW WORDS ABOUT
THE UNIVERSITY OF PRIMORSKA

Established in 2003, the University of Primorska (UP) is the youngest of the three state
universities in Slovenia. It consists of six Faculties: the Faculty of Mathematics, Natural
Sciences, and Information Technologies (UP FAMNIT); the Faculty of Education; the Fac-
ulty of Humanities; the Faculty of Management; the Faculty of Tourism; and the Faculty of
Health Sciences; and one research institute, the Andrej Marusic Institute (UP IAM).

With international faculty and many research links all over the world, UP FAMNIT and
its research counterpart UP IAM are at the forefront of the academic development of UP.
Student enrollment at UP FAMNIT has grown from approximately 100 in its first academic
year (2007/08), to 929 in the academic year 2022/23.

UP FAMNIT offers BSc, MSc, and PhD Degree programs in Mathematics, while faculty
members carry out their research at UP IAM. Thus far, collaboration between UP FAMNIT
and UP IAM has resulted in many Graph Theory conferences and meetings such as:

* AC? - Algebraic Combinatorics on the Adriatic Coast, Koper, 2003, 2004, 2008, 2009.

¢ CoCoMat — Korea - Slovenia International Conference On Combinatorial and Com-
putational Mathematics, Koper, 2007.

* International Workshop on Symmetries of Graphs and Networks 2010, 2012, 2014.

e PhD Summer Schools in Algebraic Graph Theory 2011 and Discrete Mathematics
2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019, 2022.

 7th Slovenian International Conference on Graph Theory, Bled, 2011.
e Computers in Scientific Discovery 6, August 2012.

 Algebraic and Topological Aspects of Graph Covers, January 2013.

* DM =60 Conference on Graph Theory and Combinatorics, May 2013.

* Joint Conference of Catalan, Slovak, Austrian, Slovenian and Czech Math. Society,
June 2013.

* International Conference on Graph Theory and Combinatorics, May 2014.

* Ljubljana - Leoben Graph Theory Seminar 2014, September 2014.

e 2015 International Conference on Graph Theory, May 2015.

* Algorithmic Graph Theory on the Adriatic Coast, June 2015.

« 8 Slovenian International Conference on Graph Theory, Kranjska Gora, June, 2015.
e PhD Spring School in Algebraic Graph Theory, Pale, BiH, May, 2017.

* Graphs, groups, and more: celebrating Brian Alspach’s 80th and Dragan Marusic’s
65th birthdays, Koper, May-June, 2018.

* Discrete Biomathematics Afternoon at the Adriatic Coast 2019, Koper, February, 2019.

* 8ECM: European Congress of Mathematics, Portoroz, June, 2021.

Visit www.famnit.upr.si for more information on UP FAMNIT’s graduate programs
in mathematics and related fields. Visit www.iam.upr.si for more information on re-
search.
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PUBLISHING

ARS MATHEMATICA
CONTEMPORANEA

Ars Mathematica Contemporanea (AMC) is an international journal, published by UP
in collaboration with IMFM, the Slovenian Discrete and Applied Mathematics Society and
the Slovenian Society of Mathematicians, Physicists and Astronomers.

The aim of AMC is to publish peer-reviewed high-quality articles in contemporary
mathematics that arise from the discrete and concrete mathematics paradigm. It favors
themes that combine at least two different fields of mathematics. In particular, papers
intersecting discrete mathematics with other branches of mathematics, such as algebra,
geometry, topology, theoretical computer science, and combinatorics, are most welcome.

In 2015 the Ars Mathematica Contemporanea Journal (AMC) was ranked as the best
Slovene scientific journal. Its impact factor for 2015 was 0.985, which landed the journal
in the top quartile for scientific journals in the field of mathematics. In 2016 and 2017, the
journal was placed in the second quartile with impact factors 0.87 and 0.793, respectively.
In 2021 the Ars Mathematica Contemporanea Journal (AMC) was ranked second among all
Slovene scientific journal. Its impact factor for 2021 was 0.922.

This journal was launched in 2008 by Tomaz Pisanski and Dragan Marusic, and the ed-
itorial board today is led by Editors in Chief, Klavdija Kutnar, Dragan Marusi¢ and Tomaz
Pisanski.

For more information on submissions, please refer to the AMC website

http://amc-journal.eu.

Volume 1, Number 1, August 2008, Pages 1-111
http://amc.imfm.si

Published by tl
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THE ART OF DISCRETE AND
APPLIED MATHEMATICS

UP and the Slovenian Discrete and Applied Mathematics Society also publish the inter-
national mathematical journal The Art of Discrete and Applied Mathematics (ADAM).

This is a purely electronic, platinum open access journal that will publish high-quality
articles in contemporary mathematics that arise from the discrete and concrete mathemat-
ics paradigm.

The journalis published once a year in the English language with abstracts in Slovene. It
favours themes from discrete and applied mathematics and welcomes original interesting
important results in the form of articles and notes, preferably not exceeding 15 pages, as
well as longer survey papers.

Papers covering single topics such as graph theory, combinatorics, algorithmic graph
theory, combinatorial optimization, and chemical graph theory that do not fall under the
mandate of its sister journal Ars Mathematica Contemporanea (AMC) are most welcome
here.

The papers are peer-reviewed by international experts and all published articles appear
under a CC (Creative Commons) copyright license.

Journal is covered by

e SCOPUS

MathSciNet

zbMATH (formerly Zentralblatt MATH)

COBISS

dblp computer science bibliography (indexed cover-to-cover)

The editorial board is led by Editors in Chief Dragan Marusi¢ and TomaZ Pisanski and
Managing Editor Klavdija Kutnar.
For more information on submissions, please refer to the ADAM website

http://adam-journal.eu.
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