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INVITED TALKS



ON LABELINGS OF GRAPHS

MARTIN BACA

A labeling of a graph is any map that carries some set of graph elements
to numbers (usually to the positive integers). Magic labelings are one-to-one
maps onto the appropriate set of consecutive integers starting from 1, with
some kind of "sum" property. An edge-magic total labeling on a graph with
v vertices and e edges is defined as a one-to-one map taking the vertices and
edges onto the integers 1,2, ..., v + e with the property that the sum of the
label on an edge and the labels of its endpoints is constant independent of
the choice of edge. If the sums of the labels on the edges and the labels of
their endpoints form an arithmetic progression starting from a and having
common difference d then the labeling is called (a, d)-edge-antimagic total.

We will present edge-magic and edge-antimagic labelings for some families
of graphs.

REPRESENTING FINITE GROUPS VIA REGULAR
ACTIONS ON COMBINATORIAL STRUCTURES

ROBERT JAJCAY

Every finite group has a regular representation on its own elements via
left or right multiplication. The problem we shall discuss in our lecture is the
one of imposing a combinatorial structure on the set of elements of the group
in such a way that the full automorphism group of the resulting structure
is exactly equal to the original regular representation of the group. Various
combinatorial structures will be discussed - graphs, digraphs, maps, incidence
structures, or hypergraphs. In each case, the main goal is the classification
of all those finite groups that admit a representation via a structure from the
given class.



MATROID INTERSECTION AND 2-WALKS IN
TOUGH GRAPHS

ToMAS KAISER

A deep topological extension of the Matroid intersection theorem, proved
recently by Aharoni and Berger, deals with the intersection of a matroid
and a simplicial complex. We discuss applications of this theorem in graph
theory. The necessary background in topological combinatorics and matroid
theory will be included. We also show how to use the result to derive a
sufficient condition for a graph to have a spanning tree satisfying given local
constraints. Finally, we point out a connection to the problem of the existence
of spanning 2-walks (i.e., closed walks visiting each vertex once or twice) in
sufficiently tough graphs.

APPLICATIONS OF SUPERPOSITION IN GRAPH
THEORY

MARTIN KOCHOL

We give survey of several results about nowhere-zero flows in graphs,
graph coloring, snarks, complexity of edge coloring and flows, dominating
and hamiltonian circuits on graphs. The common feature of these results is a
constructive technique in graph theory, called superposition. We also outline
some open problems in the area.

(GEOMETRIC REPRESENTATIONS OF GRAPHS

JAN KRATOCHVIL

Geometric representations of graphs are intensively studied both for the
practical motivation and interesting theoretical properties. I will survey re-
cent results on intersection and contact graphs of geometrical objects in the
plane.



REGULAR EMBEDDINGS OF COMPLETE
BIPARTITE GRAPHS

RoOMAN NEDELA
(joint work with S.F. Du, G. Jones and M. ékoviera)

A 2-cell embedding of a graph into a compact connected surface is called
regular, if the respective group of automorphisms of the embedding acts
transitively (that means regularly) on the set of arcs of the graph. Several
authors considered the problem of classification of regular embeddings of
complete bipartite graphs. However, the classification is, in general, not
known. In our talk we survey known results and show connections between
regular embeddings of K, ,, and other structures such as products of cyclic
groups, skew-morphisms of cyclic groups, Schur rings e.t.c.

REACTION GRAPHS OF COMBINATORIAL
CONFIGURATIONS

ALEXANDER ROSA

Motivation for studying reaction graphs came originally from chemistry.
A reaction graph of a combinatorial configuration C' has as its vertices all
nonequivalent realizations of C'. Its edges correspond to "small" well-defined
changes effecting a transition from one realization of C' to another. Typ-
ically, these graphs have a large number of vertices and a large degree of
symmetry. Interesting questions that one can ask about these graphs include
connectivity, Hamiltonicity and automorphisms. We illustrate the concepts
and problems on examples of reaction graphs of the Fano plane and of the
(K4 — e)-design of order six.



COLORING SQUARES OF PLANAR /SPARSE
GRAPHS

RISTE SKREKOVSKI
(joint work with Z. Dvorak, D. Kral’, P. Nejedly and M. Tancer)

The square G? of a graph G is the graph with the same vertex set in
which two vertices are joined by an edge if their distance in G is at most two.
The problem of colouring the square of a graph naturally arises in connection
with the problem of assigning frequencies to transmitters and the distance
labelings, which have been studied intensively.

We consider two special cases of the problem, first when the graph is
planar and with large girth, and second when it has maximum degree 3 but
its maximum average degree is small. In the talk will be presented some new
results and problems.
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HAMILTONIAN CAYLEY MAPS OF K,

MARCEL ABAS

A map is called Hamiltonian if the boundary of every face of the map is
a Hamiltonian circle. In this talk we show that for each even n there exists
a Hamiltonian map M with underlying graph K, such that M is a Cayley
map.

REDUCTION THEOREM FOR BICOLORED PRIME
GRAPHS

RoMAN CADA

(joint work with Francois Genest and Tomas Kaiser)

We present an extension of the reduction theorem for prime graphs due
to A. Bouchet for bicolored graphs and discuss some related topics.

APPLICATIONS OF GRAPH SIMILARITY
MEASURES FOR GENERALIZED TREES

MATTHIAS DEHMER

(joint work with Frank Emmert Streib and Jiirgen Kilian)

Concerning the tremendous amount of information available online, de-
veloping methods for mining the graph structure of web-based documents
is an important research field. In this talk we will focus on graph theoretic
methods for exploring the graph-based structure of web-based documents.
First, we present a novel approach for measuring the structural similarity of
generalized trees.

Second, we apply agglomerative clustering methods to the obtained simi-
larity matrices. This leads to important applications in Web Structure Min-
ing and other graph similarity problems dealing with generalized trees.

13



OBERWOLFACH RECTANGULAR TABLE
NEGOTIATION PROBLEM

DALIBOR FRONCEK

There are many modifications of the well known Oberwolfach problem.
One of them is the bipartite version which asks: For what values k,n it is
possible to decompose the complete bipartite graph Ky, 9, into graphs iso-
morphic to mCoy,, where m = 2n/k? This problem was solved by W.-L.
Piotrowski, and can be also described as follows. Suppose we have two dele-
gations with n people each, and we want to find a seating arrangement over
n nights such that every night the members of the delegations sit alternately
around m round tables, each table accommodating 2k people, and every per-
son sits next to each member of the other delegation exactly once. One could
agree that while such an arrangement is good for social occasions, it is not
particularly suitable if we assume that the delegations are involved in some
negotiations. Then it would be more natural to have rectangular tables with
members of each delegation sitting along one of the long sides of the table
while the tables would not be too big. Even if we have tables with three
people on each of the two long sides of the table, it is reasonable to assume
that the people sitting at the opposite corners cannot easily communicate
with each other. Therefore, we may translate this modification into terms of
graph decompositions as follows.

We say that a graph B has a G-decomposition if there are subgraphs
Go, G1,Ga, . ..,G,of B, all isomorphic to GG, such that each edge of B belongs
to exactly one G;. If the graph G (more precisely, each G;,i = 0,1,...,s—1)
contains all vertices of B, then we say that B has a G-factorization.

Let H(k,3) be a bipartite graph with bipartition X = x1,x9,..., 2, Y =
Y1, Y2, - - > Yk and edges T1y1, T1Y2, TpYk—1, ThYk, and xy;-1, TiYi, TiYiv1 for
1 =2,3,...,k—1. We always assume that £ > 3. We want to characterize all
complete bipartite graphs K, , that can be factorized into factors isomorphic
to G = mH(k,3), where mH (k,3) is the graph consisting of m disjoint
copies of H(k,3). Since the number of edges of G equals m(3k — 2) and the
number of its vertices in each partite set equals mk, the necessary conditions
are n = mk and n?> = 0 (mod m(3k — 2)). We will show that then m
must be a multiple of 3k — 2 which yields n = 0 (mod k(3k — 2)). We will
show that these necessary conditions are also sufficient for the existence of a
G-factorization of K, .

14



RINGS MAPS M, (7,5)

ROBERT HAJDUK

(joint work with Roman Sotak)

We study existence of maps M, (p, ¢) (maps with ring of n ¢ — gons whose
inner and outer domain are filled by p-gons). In succesion on [1] we study
existence of maps M,,(7,5). We find some next values of n for which no maps
M, (7,5) exists. Namely for n = 29,31, 33, 35,37. We are focused on maps
M,,(7,5) with inner domain filled by the chain of pentagons too.

|1] M. Deza, V. P. Grishukhin: Maps of p-gons with a ring of g-gons, Bull.
Inst. Come. Appl. 34 (2002) 99-110.

A NOTE ON FAMILIES OF INTEGRAL TREES OF
DIAMETER 4, 6,8 AND 10

PAVEL Hic
(joint work with Milan Pokorny)

A graph G is called integral if all the zeros of the characteristic polynomial
P(G;z) are integers. The notion of integral graphs was introduces by F.
Harary and A.J.Schwenk in 1974. There are many results on integral trees
of diameter less or equal 10. In this paper some new families of integral trees
of diameter 6 and 8 are given. All of these classes are infinite and they are
different from the classes that were known before.

AMS Subject Classification (2000): 05C50, Keywords: Integral Tree, Characteristic Polynomial.
Supported by 1/10001/04 VEGA grant.
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EDGE CLOSURE CONCEPT IN CLAW-FREE GRAPHS

PREMYSL HOLUB

(joint work with Jan Brousek)

Ryjacek introduced a claw-free closure concept based on local completion
of a locally connected vertex of a claw-free graph. Several results on the sta-
bility of forbidden subgraphs were shown. In this paper, we give a variation
of a cycle closure concept introduced by Broersma and Ryjacek for Cy. This
closure is based on a local completion of a locally connected edge of a claw-
free graph. The closure is uniquely determined and preserves the value of
the circumference of a graph. Moreover the stability of forbidden subgraphs
is proved.

ON-LINE ARBITRARILY VERTEX DECOMPOSABLE
TREES

MIRKO HORNAK

(joint work with Zsolt Tuza and Mariusz Wozniak)

A tree T is arbitrarily vertex decomposable (avd for short) if for any se-
quence (tq,...,tx) of positive integers adding up to |V(T')| there is a se-
quence (11,...,T) of vertex-disjoint subtrees of T' such that |V(T;)| = ¢;
for i = 1,...,k. Though it is known that A(T) < 4 for any avd tree T,
the problem of recognising avd trees seems to be hard. In an on-line ver-
sion of the problem members of (a random) sequence (t1, ..., t;) are coming
one by one and the position of a tree T; has to be chosen in the moment
when t; arrives without a possibility of changing it in the future. A complete
characterisation of on-line avd trees is given.

16



MINIMAL ECCENTRIC SEQUENCES WITH LEAST
ECCENTRICITY FOUR

PAVEL HRNCIAR

(joint work with Gabriela Monoszova)

A sequence of positive integers is called eccentric if there is a graph which
realizes considered sequence as the sequence of the eccentricities of its ver-
tices. An eccentric sequence is called minimal if it has no proper eccentric
subsequence with the same number of distinct eccentricities.

All minimal eccentric sequences of type (4%, 5%) are known. We present,
among others, all minimal eccentric sequences of type (4%, 5”,67) for a > 3.

(GRAPHS IN COMBINATORIAL THEORY OF
SEMIGROUPS

TATIANA JAJCAYOVA

We introduce an essential link between the theory of inverse semigroups
presentations (and related problems) and the graph concepts. We character-
ize Schutzenberger graphs (Cayley graphs of R-classes) of an important and
useful class of inverse semigroups - HNN extensions, and use this character-
ization to answer some structural and algorithmic questions.

17



H-HAMILTONICITY OF 3-VALENT POLYHEDRAL
GRAPHS

JAN KARABAS

(joint work with Roman Nedela)

Mednykh and Vesnin in a serie of papers introduced a construction of
hypereliptic 3-manifolds from hamiltonian 3-valent polyhedral graphs. Later
these results were generalised to construct other types of 3-manifolds from
3-valent polyhedral graphs containing spanning subgraphs homeomorphic to
O-graph, and Kj. It follows that similar constructions can be obtained if we
replace ©-graph or Ky by a general 2-connected spanning graph. The above
results led us to the following problem.

Let H be either a loop or a cubic 2-connected planar multigraph H, denote
the set of these graphs by H. We say that a 3-valent polyhedral graph G is
H-hamiltonian if G contains a spanning subgraph homeomorphic to H. The
vertices of degree 3 in the spanning subgraph (homeomorphic to H) will be
called essential. The minimum number of essential vertices taken through
all k-connected spanning subgraphs, k € {2, 3}, will be called a hamiltonian
deficiency of G and will be denoted by 0;(G). We show that both dy and d3
are unbounded.

Let H, K € H. We say that H < K if G is H-hamiltonian implies that G
is K-hamiltonian for every 3-valent polyhedral graph G. We shall study some
properties of the poset (H,<). A sub-poset induced by the set of 3-valent
polyhedral graph can be considered.

PARTITION PROBLEMS AND KERNELS OF GRAPHS

PETER KATRENIC

Let 7(G) denote the number of vertices in a longest path of a graph
G = (V,E). A subset K of V is called a P,-kernel of G if 7(G[K]) <n —1
and every vertex v € V(G — K) is adjacent to an end-vertex of a path of
order n — 1 in G[K]. A partition A, B of V is called an (a,b) partition if
7(G[A]) < a and 7(G[B]) < b. We show that that every graph has a Py-
kernel and for every n > 364 there exists a graph G that does not contain
any P,-kernel.

18



SINGLE SOURCE MULTIROUTE FLOWS AND CUTS
ON UNIFORM CAPACITY NETWORKS

PETR KOLMAN

(joint work with Henning Bruhn)

An instance of the single source flow problem for a graph G = (V| E)
consists of a source vertex s € V and k sinks t1,...,t; € V; we denote
it Z = (s;t1,...,t;). In the single source multicommodity multiroute flow
problem, we are given an instance Z = (s;t1,...,t;) and the objective is to
maximize the total amount of flow that is transferred from the source to the
sinks so that the capacity constraints are obeyed and, moreover, the flow of
each commodity is an h-route flow (an h-route flow is a non-negative linear
combination of elementary h-flows where an elementary h-flow is a flow along
h edge disjoint paths between the source and the sink, each path carrying a
unit of flow). An h-disconnecting cut for T is a set of edges F' C FE such that
no s — t; pair is h-connected in (V, E — F).

We establish a max-flow min-cut theorem for the single source multi-
route flow and the minimum disconnecting cut on networks with uniform
capacities. In particular, we show that the max-flow is within 2h — 2 of
the min-cut, independently of the number of commodities; we also describe
a 2(h — 1)-approximation algorithm for the minimum h-disconnecting cut
problem. The theorem follows from another result that is of its own interest.
Given an instance Z = (s;tq, ..., tx) such that each s—t; pair is h-connected,
the maximum classical flow between s and ¢;’s is at most 2(1 — 1/h)-times
larger than the maximum multiroute flow between s and ¢;’s and this is the
best possible bound. This is in contrast with the situation of general multi-
commodity multiroute flows where the ratio depends linearly on the number
of commodities even for h = 2.

19



MAGIC LABELINGS OF REGULAR GRAPHS

PETR KOVAR

A vertex magic total (VMT) labeling of a graph G(V, E) is defined as
one-to-one mapping from V U E to the set of integers 1,2, ....|V| + | E| with
the property that the weights (sums of the label of a vertex and the labels
of all edges incident to this vertex) are equal to the same constant for all
vertices of the graph. An (s,d)-vertex antimagic total (VAMT) labeling
of a graph G(V, FE) is defined as one-to-one mapping from V U E to the
set of integers 1,2, ..., |V| + |E| with the property that the weights form an
arithmetic progression starting at s with difference d.

J. MacDougall conjectured that any regular graph with the exception of
Ky and 2K35 has a VMT labeling. In the talk we present recent results
on VMT and VAMT labelings of certain even-regular graphs and on VMT
labelings of certain odd-regular graphs.

Keywords: vertex magic total labeling, vertex antimagic total labeling, Kotzig arrays

FACTORIZATIONS OF THE COMPLETE GRAPH K5,
INTO ISOMORPHIC SPANNING TREES WITH GIVEN
DIAMETERS

TEREZA KOVAROVA

We introduce the following results on spanning tree factorizations of the
complete graph Ks,. For any d, 3 < d < 2n — 1, there exists a factorization
of K5, into isomorphic copies of a tree with diameter d. Further we give
the completed classification of caterpillars with diameter four with respect
to an isomorphic factorization of Ks,. As a tool for factorizations are used
various graceful-type labelings, namely symetric graceful labelings, blended
labelings, fixing labelings and swapping labelings.

20



CHANNEL ASSIGNMENT PROBLEM WITH
VARIABLE WEIGHTS

DANIEL KRAL’

Distance constrained labelings of graphs form an important model for
radio frequency assignment problems. An L(pi, ..., px)-labeling of a graph G
for integers p1, ..., pr is a labeling of its vertices by non-negative integers
such that the labels of two vertices at distance ¢ differ by at least p;. The
least number K for which there is a proper L(p, ..., pr)-labeling by integers
between 0 and K is denoted denoted A,, . ,,(G). Note that A\;__1(G) + 1 is
the chromatic number of the k-th power of G.

Griggs and Jin studied the dependency of A, ., (G) on the parameters
P1, ---, Pk (when G is a fixed finite or infinite graph). We address this
problem in a more general setting using a notion of lambda-graphs and prove
several conjectures posed by Griggs and Jin: Piecewise Linearity Conjecture,
Coefficient Bound Conjecture and Delta Bound Conjecture.

EDGE-COLORING OF MULTIGRAPHS

NADA KRIVONAKOVA
(joint work with Martin Kochol and Silvia Smejova)
We introduce a monotone invariant 7(G) on graphs and show that it is
an upper bound of the chromatic index of graphs. Moreover, there exist
polynomial time algorithms for computing 7(G) and for coloring edges of

a multigraph G by 7(G) colors. This generalizes the classical edge-coloring
theorems of Shannon and Vizing.

Keywords: Edge-coloring, Supermultiplicity of graphs, r-ordering of graphs
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FACTORIZATIONS OF COMPLETE GRAPHS INTO
CATERPILLARS OF DIAMETER 5

MICHAEL KUBESA

(joint work with Dalibor Froncek, Tereza Kovarova and Petr Kovar)

We present a new inductive method for factorizations of Ks,, into spanning
trees that is based on previously known labelings, namely blended, fixing or
swapping labelings. Using the method we completed the characterization of
caterpillars with diameter 5 that factorize Ko,.

PATHS DECOMPOSITION OF COMPLETE
MULTIDIGRAPH

MARIUSZ MESZKA
(joint work with Zdzistaw Skupien)

The general conjecture says that the complete n-vertex multidigraph
ADK,, (ie. the multidigraph obtained by replacing each arc of the complete
digraph DK, of order n by A arcs) is decomposable into directed paths of
arbitrarily prescribed lengths provided that the lengths sum up to the size
An (n—1) of DK, unless all paths are hamiltonian and either n = 3 and
Aisodd orn =95 and A = 1.

Supporting results for the conjecture will be presented, especially in the
case when all required paths are to be nonhamiltonian.
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REDUCIBLE GRAPH PROPERTIES

PETER MIHOK

A graph property is any isomorphism closed class of simple graphs. A
graph property is induced-hereditary, if it is closed under taking induced-
subgraphs and additive if it is closed under disjoint unions. The set M* of
all additive induced-hereditary properties partially ordered by set-inclusion
forms a distributive lattice. Let Py, Ps, ..., P, be any properties of graphs, a
vertex (P, P, ..., Py)-partition of a graph G is a partition (Vi, Vs, ..., V)
of V(G) such that for each i = 1,2, ..., n the induced subgraph G|[V;] has
the property P;. The property R = P1.Ps..... P,, is defined as the set of all
graphs having a vertex (Py, Po, . .., P,)-partition. If a property R € M“ can
be expressed as the product of at least two properties from M®, then it is said
to be reducible in M®*; otherwise it is called irreducible. If P is an induced-
hereditary property, then the set of minimal forbidden subgraphs of P is de-
fined as follows: F(P) = {G : G ¢ P but each proper induced-subgraph H
of G € 73}. The property P is said to be additive if it is closed under disjoint
union.

We write G —— (H)*, k > 2, if for each k-colouring Vi, Va, ..., V} of a
graph G there exists 7, 1 < ¢ < k, such that the graph induced by the set
V; contains H as a subgraph. A graph G is called (H)*— wertex Ramsey

minimal if G —— (H)*, but G' 4 (H)* for any proper subgraph G’ of G.

Every additive induced-hereditary property P is uniquely determined by
the set of connected minimal forbidden subgraphs. For the class OF of all k-
colourable graphs the set F(OF) consists of all (k-+1)- critical graphs. F(P)
may be finite or infinite, a long standing open problem whether the family
F(R) may be finite for a reducible property R was solved by A. Berger. She
proved that F'(R) is infinite for any additive reducible property.

In our talk we will present several results concerning the structure of
reducible graph properties and minimal forbidden subgraphs of the class of
R, which implies some results on vertex Ramsey minimal graphs, as well.
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COMPLEXITY AND COMPLICACY QUESTIONS OF
GRAPHS REPRESENTABLE BY POLYGONS

MARTIN PERGEL

Among graphs with geometrical representation (intersection graphs) there
are explored graphs representable by polygons in a plane (called CONV-
graphs) and, say, graphs representable by polygons inscribed in a circle (PC-
graphs).

Denote by cmp(G) the smallest £ such that PC-graph G has PC-represen-
tation consisting of k-gons. Analogically denote by cmp,(G) analogical k for
CONV-representation. We show bounds for cmp and cmp,, bounds for cmp
are asymptotically tight. Then we show, that it is NP-complete to decide,
whether cmp(G) is at most k (even for fixed k). This shows e. g. (for
the re-opened problem of complexity of PC-graph recognition) that even if
PC-graph recognition is polynomially solvable, it is NP-complete to find an
optimal PC-representation.

OBSERVABILITY OF SOME REGULAR GRAPHS

JANKA RUDASOVA
(joint work with Roman Sotak)
Observability of a graph G is the minimum £ for which the edges of G
can be properly coloured with %k colours in such a way that colour sets of

vertices of G (sets of colours of their incident edges) are pairwise distinct.
We determine observability of some regular graphs.
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TOTAL IRREGULARITY STRENGTH OF
COMPLETE GRAPHS

ROMAN SOTAK
(joint work with S. Jendrol’ and J. Migkuf)

A total edge-irregular k-labelling ¢ : VUE — {1, ..., k} of a graph
G = (V, E) is a labelling of the vertices and the edges of G in such a way
that for any two different edges e, f their weights w(e) and w(f) are distinct.
The weight of an edge e = uv is the sum of the labels vertices x and y and
the edge e. The minimum £ for which there exists a total edge-irregular
k-labelling of the graph G is called total irregularity strength of G, tes(G).
In this paper we focus on complete graphs, complete bipartite graphs and
complete multipartite graphs. Exact value of tes number for the mentioned
graphs is shown.

EXPONENTS OF t-BALANCED CAYLEY MAPS

L’UBICA STANEKOVA

A Cayley map is a Cayley graph embedded in an oriented surface, such
that the cyclic order of generators is the same at each vertex. The distri-
bution of inverses of a Cayley map is the involution indicating the position
of mutually inverse generators in the cyclic order at a vertex. So called -
balanced Cayley maps have a special (linear) distribution of inverses. Loosely
speaking, an exponent of a map is a number e with the property that the
Cayley map is isomorphic to its 'e-fold rotational image’.

In our contribution we will present results related to the construction of
t-balanced Cayley maps without exponent ¢ which are not regular.
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MINIMUM 4-GEODETICALLY CONNECTED
GRAPHS

JOZEF SKORUPA
(joint work with Jan Plesnik)

A graph G is k-geodetically connected if it is connected and the removal
of at least k vertices is required to increase the distance between at least one
pair of vertices or reduce G to a single vertex. We define the class of k-plet
graphs which for a given number of vertices have the fewest edges of all k-
geodetically connected graphs with minimum degree k. We also characterize
the class of minimum 4-geodetically connected graphs which have the fewest
edges for a given number of vertices.

ANTIBANDWIDTH AND CYCLIC ANTIBANDWIDTH
OF MESHES AND HYPERCUBES

L’UBOMIR TOROK

(joint work with André Raspaud, Heiko Schroder,
Ondrej Sykora and Imrich Vrt'o)

The antibandwidth problem consists of placing the vertices of a graph on
a line in consecutive integer points in such a way that the minimum difference
of adjacent vertices is maximized. The problem was originally introduced in
connection with multiprocessor scheduling problems and can be also under-
stood as a dual problem to the well known bandwidth problem, as a special
radiocolouring problem or as a variant of obnoxious facility location problem.
The antibandwidth problem is NP-hard, there are a few classes of graphs with
polynomial time complexities. Exact results for nontrivial graphs are very
rare. Miller and Pritikin showed tight bounds for 2-dimensional meshes and
hypercubes. We solve the antibandwidth problem precisely for two dimen-
sional meshes, tori and estimate the antibandwidth value for hypercubes up
to the third order term. The cyclic antibandwidth problem is to embed an
n-vertex graph into the cycle C,,, such that the minimum distance (measured
in the cycle) of adjacent vertices is maximized. This is a variant of obnoxious
facility location problems or a dual problem to the cyclic bandwidth problem.
The problem is NP-hard. We prove basic facts and exact results for meshes,
tori and asymptotics for hypercubes.
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ON MAPS WITH THE FACE INCIDENT WITH ALL
VERTICES

MILAN TUHARSKY

It is already known that every outerplanar graph contains an edge e with
the sum of degrees of its endvertices at most 6. This sum is called the
weight of e. We investigated similar problem for graphs embeddable in an
orientable surface Sy. We prove that every map G on S, containing a face
incident with all vertices contains an edge of weight depending on the genus
g of S,; particular: Let G be a map on S, with the vertex degree at least 2.
Then there is an edge e in G of weight at most 10 if G is the map on the
torus or an edge of weight at most 4g+5 if G is the map on S,, g > 2.

RADIUS-INVARIANT GRAPHS

ONDREJ VACEK

A graph G is said to be radius-edge-invariant if (G —e) = r(G) for every
e € F(G), radius-vertex-invariant if (G — v) = r(G) for every v € V(G)
and radius-adding-invariant if (G + e) = 7(Q) for every e € E(G).

We present various results concerning radius-invariant graphs.

DECOMPOSITIONS OF GRAPHS

TOMAS VETRIK

Decompositions of complete graphs into factors with given diameters are
known to have the following hereditary property: If K, is decomposable into
m factors with diameters di,ds, ..., d,,, then so is any K, for n’ > n. Let
F(dy,ds, ...,d,,) denote the smallest n for which K, admite a decomposition
into m factors with diameters dy,ds, ..., d,,. In this contribution we prove
that F'(3,dy, ds3) = dy + d3 — 6 for any ds and ds such that 9 < dy < ds < 0.
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SQUARE OF METRICALLY REGULAR GRAPHS

VLADIMIR VETCHY

Let X be a finite set, n := |X| > 2. For an arbitrary natural number
D let R= {Ry, Ry,...,Rp} be a system of binary relations on X. A pair
(X,R) will be called an association scheme with n classes if and only if it
satisfies the axioms A1 — A4:

Al. The system R forms a partition of the set X? and Ry is the diagonal
relation, i.e. Ry = {(z,z);x € X}.
A2. For each i € {0,1,..., D} it holds R;' € R.
A3. For each i,j,k € {0,1,..., D} it holds
(z,y) € R A (21,91) € Ry = pij(w,y) = pij(z1,y1),
where p;j(x,y) = |{2; (z,2) € Ri A (2,y) € Rj}|.
Then define pf; := pij(z,y) where (z,y) € Ry.

A4. For each 7,5,k € {0,1,..., D} it holds pfj = pfz
The set X will be called the carrier of the association scheme (X,R). Espe-
cially, piy = i, pgj = v;0;5, where d;; is the Kronecker-Symbol and v; := pY;,
and define P; := (pfj), 0<i,7,k<D.

Given an undirected graph G' = (X, F) of diameter D we may now define
Ri = {(x,y);d(x,y) = k}, where d(z,y) is the distance from the vertex
x to the vertex y in the standard graph metric. If (X,R) gives rise to an
association scheme, the graph G is called metrically regular (sometimes also
called distance regular) and pfj are said to be its parameters. In particular,
a metrically regular graph with diameter D = 2 is called strongly reqular.

Let G = (X, F) be an undirected graph without loops and multiple edges.
The second power (or square of G) is the graph G? = (X, E’) with the same
vertex set X and in which mutually different vertices are adjacent if and only
if there is at least one path of the length 1 or 2 in G between them.

The necessary conditions for G to have the square G? metrically regular
are found and some constructions of those graphs are solved for metrically
regular graphs of diameter D = 3 and for metrically regular bigraphs of
diameter D = 3,4,5,6 and 7.
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