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Questionnaire

Summary of the main activities of a scientific Organisation

I. Formal information on the assessed Organisation:

of the Slovak Academy of Sciences

Period: January 1, 2007 - December 31, 2011

1. Legal name and address

Mathematical Institute of the Slovak Academy of Sciences,

Stefanikova 49, SK-814 73 Bratislava, Slovakia

Mathematical Institute, Slovak Academy of Sciences, Bratislava

Departments:

— Department of Computer Science, Bratislava

— Department of Applied Mathematics, Bratislava

— Branch of Mathematical Institute, KoSice

— Institute of Computer Science and Mathematics, joint institute of MI SAS and

University of Matej Bel in Banska Bystrica, Banska Bystrica

2. Executive body of the Organisation and its composition

Directoriat nhame age years in the position
director Brrosf;:. RNDr. Anatolij Dvure€enskij, 62 1999 -
deputy director doc. RNDr. Karol Nemoga, CSc. 58 1990 -
scientific secretary doc. RNDr. Karol Nemoga, CSc. 58 1990 -




3. Head of the Scientific Board
doc. RNDr. Karol Nemoga, CSc. — until May 2011
doc. RNDr. Lubica Hola, DrSc. — from June 2011

4. Basic information about the research personnel
i. Number of employees with a university degree (PhD students excluded)
engaged in research and development and their full time equivalent work
capacity (FTE) in 2007, 2008, 2009, 2010, 2011 and average number during the
assessment period

ii. Organisation units/departments and their FTE employees with the university
degree engaged in research and development

Research staff

2007 2008 2009 2010 2011 average

No. | FTE | No. | FTE| No. | FTE| No. | FTE | No. | FTE | No. | FTE
organisation in whole 51 | 2023| 52 | 3004| 52 | 3236 53 |3103| 52 | 31,02 520 | 30,92
Matematicky ustav, Bratislava 25 14,11 25 13,84 25 15,81 26 14,62 25 15,00 | 25,2 | 14,68
Oddelenie informatiky MU SAV.( | o0 | 7 | 400 | 7 | 400 | 7 | a08| 7 | 408 | 70 | 403
Bratislava
DetaSované  pracovisko MU SAV,| 1o | 540 | 14 | 955 | 14 | 955 | 14 | 933 | 14 | 933 | 138 | 923
KosSice
Oddelenie matematiky a informatiky,
spoloéné pracovisko MU SAV a UMB 6 2,72 6 3,55 6 3,00 6 3,00 6 2,61 6,0 2,98

B. Bystrica, Banska Bystrica

5. Basic information on the funding
i. Total salary budget' of the Organisation allocated from the institutional
resources of the Slovak Academy of Sciences (SAS) in 2007, 2008, 2009, 2010,

2011 and average amount for the assessment period

! Objem mzdovych prostriedkov bez odvodov do poistovni so zapo&itanim sumy miezd pracovnikov THS, ktort
organizacii poskytne ETO Uradu SAV. Rozpocet v Sk prepocitajte na eura podl'a konverzného Kurzu
1€ =30,126. (Podobne aj v d’alsich tabul'kach.)




Salary budget 2007

2008

2009

2010

2011

average

0,497

0,534

0,550

0,524

0,517

total salary budget (milions of EUR ) 0,478

6. URL of the Organisation’s web site

http://www.mat.savba.sk

ll. General information on the research and development activity of

the Organisation:

1. Mission Statement of the Organisation as presented in its Foundation

Charter

Mathematical Institute of the Slovak Academy of Sciences, is a scientific organization with the budgetary
economy. It was founded on March 1, 1959. The Institute is concentrating to the basic research in mathematics
(mainly logic and set theory, number theory, algebraic and topological structures, quantum structures, discrete
mathematics, real and functional analysis, dynamical systems, differential equations, probability theory and
mathematical statistics). In computer science theory, the research is focused to theory of algorithms and
computing complexity and to theory of formal languages, automata and numerical systems.

The Institute provides advisory and expert analysis concerning the main scientific activity in area of
applications of mathematical methods. It could according to Act 133/2002 On Slovak Academy of Sciences
perform enterprise activity with respect to its main scientific activity like performing program tools, their sale
and updating in area of applied mathematics, and to organize specialized seminars and conferences, and
publishing publications in area of applied mathematics.

The Institute participates on pedagogical process at PhD studies according to valid legal regulations.

The Institute ensures publications of results concerned with research activity through the mathematical
journals.

2. Summary of R&D activity pursued by the Organisation during the assessed
period, from both national and international aspects and its incorporation in

the European Research Area (max. 10 pages)

In period 2007-2011, the mathematical research was concentrated to the following groups.

Number theory and cryptography

Uncertainty modeling by statistical methods, quantum structures, and fuzzy sets
Ordered algebraic structures and discrete structures

Dynamical systems, real and functional analysis, and topology

Computer science and data processing

Applications of mathematical research in praxis


http://www.mat.savba.sk/

The most important results

a.

b.

2007
Results of Pure Mathematics
Congruence lattices of algebras

A congruence is an equivalence relation on such structure, which enables to identify some elements and
consequently to create a simplified image of an originally complicated object. That is why congruencies are
among the main tools of research in this area.

A given structure may have many congruencies, which can be ordered in a natural way. A natural question
arises, how can such congruence systems look like, for various types of algebraic structures. For example, it
is well known that the congruencies of any lattice form a so called distributive algebraic lattice. A question
open for 60 years asks, if the converse of this is true, i.e. if every distributive algebraic lattice can be
represented by congruencies of some lattice. A negative solution was achieved in 2005 by F. Wehrung. Our
result substantially generalizes this solution and allows to prove the non-representability of various other
distributive algebraic lattices.

author: M. Ploi¢ica, (MU SAV KE)

project: VEGA 2/7141/27,

reference: M. Plos¢ica, Non-representable distributive semilattices, Journal of Pure and Applied Algebra,
212, (2008), 2503-2512 .

Generalizations of continuity

A characterization of the set of all continuity points of an arbitrary function is well-known: a set A is the
countable intersection of open sets if and only if there is a real function for which A is the set of all continuity
points. Similarly, we can find characterizations of quasicontinuity points and cliquishness points. In the paper
the quadruplet (A,B,C,D) is characterized: conditions on the sets A, B, C and D are obtained such that there
is a real function for which A is the set of all continuity points, B is the set of all quasicontinuity points, C is
the set of all cliquishness points and D is the set of all both upper and lower quasicontinuity points.

author: J. Borsik (MU SAV KE)

project(s): VEGA 2/6087/27, APVT-51-006904

reference: J. Borsik, Points of continuity, quasicontinuity, cliquishness and upper and lower quasicontinuity,
Real. Anal. Exchange, 33 (2008), 339-350.

Magic Numbers and Finite Automata

Finite automata are the simplest devices that are used to describe some formal languages. In our research, we
deal with the question of what values in the range from n to 2”n, where n is the size of a given minimal
nondeterministic finite automaton, can be reached as the size of the equivalent minimal deterministic finite
automaton. We show that all such values can be reached, and to describe the witness automata we use a fixed
four-letter alphabet. The values that cannot be reached in the way described above are called magic humbers
in the literature. Using this terminology our result can be stated as follows: In the case of a four-letter
alphabet, there are no magic numbers.

authors: J. Jirasek (PF UPJS, KE), G. Jiraskova (MU SAV KE), A. Szabari (externy doktorand na MU
SAV)

project: VEGA 2/6089/26 reference: J. Jirasek, G. Jiraskova, A. Szabari, Deterministic blow-ups of minimal
nondeterministic finite automata over a fixed alphabet. In: Proc. 11th International Conference on
Developments in Language Theory (DLT 2007), T. Harju, J. Karhuméki, A. Lepistd (eds.), Lecture Notes in
Computer Science 4588, Springer, Berlin, 2007, pp. 254-265.

Results of Applied Mathematics
Leak detection and localization in natural gas transport

The leak detection and location model for gas transit pipelines and its software implementation were
developed in cooperation with company CSE-Servelec, s.r.o for Yemen LNG Company Ltd. The leak
detection model is based on numerical simulations of gas flow in the pipeline. After the site acceptance tests
the software will be installed at the control room at Bal Haf (Yemen) and used as a part of the Main Line
Supervision System.



authors:M. Bayer, R. Hajossy, A. Hu¢ek, M. Kontri$, K. Nemoga, P. Somora, M. Spal, M. Tryziia, T. Z4&ik
(head).

Projects: 1235 The optimization model of natural gas transportation ESF Project 13120200037 - Creation of
a stable work group for a development and an application in a gas dynamic research

Results of International Projects
Covers of the class of MV-algebras in the class of generalized MV-algebras

MV-algebras appeared as an algebraic description of many-valued logics, i.e., logics attaining more than two
values 0-1. In 1999, non-commutative generalizations of MV-algebras, GMV-algebras, were presented, and
A. Dvurecenskij has found for them a basic representation by intervals in lattice ordered groups. Due to this
result, we have found cover varieties of the class of MV-algebras (i.e. a cover variety is a variety where no
other variety is in between). GMV-algebras have in general two negations and we have shown, this class is
too reach because it contains uncountably many cover varieties of MV-algebras, and these were described in
details.

authors: A. Dvuregenskij (MU SAV KE), Charles W. Holland (Bowling Green Univ., USA)

projects: Center of Excellence -Physics of Information 1/2/2005, VEGA 2/6088/26, APVV-0071-06
reference: A. Dvureéenskij, Ch. W. Holland, Covers of the Abelian variety of generalized MV -algebras,
Communications in Algebra 37 (2009), 3991--4011.

On k-planar crossing numbers

The classical combinatorial problem of drawing of networks in the plane with minimum number of crossings
of links between nodes was generalized for the case of drawing of a network into k parallel planes, with
minimum total number of crossings on all planes. New algorithms for the problem were designed. Methods
for estimating this network parameter for arbitrary network were derived. Tight bounds for typical networks
were archived. Exact values for an infinite family of complete bipartite graphs were determined.

authors: F. Shahrokhi (Uni. North Texas, USA), O. Sykora (MU SAV), L.A. Szekely (Uni. Loughborough,
UK), I. Vrto (MU SAV)

project: EPSRC, no. GR/S7/6694/01

reference: Shahrokhi, F., Sykora, O., Szekely, L.A., Vrto, 1., On k-planar crossing numbers, Discrete
Applied Mathematics 155 (2007), 1106-1115.

2008
Results of Pure Mathematics
The existence of chaos in infinite dimensional non-resonant systems

One of fascinating behaviour of nonlinear dynamical systems is their possible chaotic oscillation, which in
fact means their unpredictable character. A typical such example in the engineering literature, the Galerkin
method, is the buckling of the beam modeled by a nonlinear partial differential equation, which presents
an infinite system of ordinary differential equations. Nowadays there is already well elaborated theory of
chaos for ordinary differential equations, which can be successfully applied to our reduced system. We
have developed an abstract theory of the chaos which we then applied to several concrete partial
differential equations on buckling of the beam. This result is a flashing-point of our several years lasting
effort in the investigation of chaotic behaviour of nonlinear dynamical systems.

Authors: M. Feckan, J. Gruendler (Univ. North. Carolinia)

Project: VEGA-SAV 2/7140/27.

Reference: M. Feckan, J. Gruendler, The existence of chaos in infinite dimensional non-resonant systems,
Dynamics of Partial Differential Equations 5 (2008), 185-2009.

Pointwise convergence of quasicontinuous mappings and Baire spaces

The notion of quasicontinuity was introduced by Kempisty in 1932, however the property of
quasicontinuity was perhaps the first time used by Baire in 1899 in the study of points of continuity of
separately continuous functions. Quasicontinuous functions have found their applications in the theory of
semitopological groups and in the theory of selections of multifunctions. The pointwise limit of
quasicontinuous functions need not be quasicontinuous. Using the Choquet game for Baire spaces X, we
gave a complete answer to the question when the pointwise limit of the sequence of real-valued
quasicontinuous functions defined on X is also quasicontinuous.



Authors: L. Hola, D. Holy

Project: VEGA-SAV 2/7139/27

Reference: L. Hol4, D. Holy, Pointwise convergence of quasicontinuous mappings and Baire spaces, Rocky
Mountains Mathematical Journal 41(2011), 1883-1894.

Models of uncertainty: a categorical approach

Uncertainty modeling represents an important area of human knowledge. It covers various fields, for
example quantum physics, informatics, but also psychology, medical diagnostics and decision making
processes in general. Modern mathematical methods provide a suitable apparatus for such models. We
utilize category theory and nontraditional mathematical structures. The advantage is a universal language
and universal constructions, leading to more visual and straightforward proofs of mathematical theorems.
The main results concern the transition from the classical model of probability to a fuzzy model and utilize
the good categorical properties of D-posets of fuzzy sets.

Author: Roman Fri¢
Projects: APVV-0071-06, VEGA-SAV 2/6088/26, Centrum of excellency CEPI 1/2/2005
Reference: Fri¢, R., Extension of domains of states, Soft Computing 13 (2009), 63-70.

b. Results in Applied Mathematics
Transit gas pipeline system optimization according to preset line pack

Continuing the cooperation with eustream, a.s. (former SPP — Tranzit, a.s.), the project of optimization of
the settings of compressor stations according to various parameters and the condition of a preset total
amount of gas has been successfully realized. New modules for the leak detection was developed for the
gas pipeline system in Yemen.

Authors: M. Bayer, R. Hajossy, K. Nemoga, P. Somora, M. Spal, T. Sedlakova, P. Vadovi¢, T. Zagik
Projects: 1235 The optimization model of natural gas transportation. ESF Project 13120200037.

¢. Results of International Projects
Spectral resolution on generalized quantum structures

Physical quantities in quantum mechanics need not be simultaneously measurable. Bounded self-adjoint,
i.e. Hermitian operators on a separable Hilbert space admit the structure of a real Jordan algebra which we
call a Hermitian algebra. We studied generalizations of the latter algebra and have found conditions under
which elements of an order unit space admit spectral resolutions and a spectrum as a nonempty subset of
the real line. We have shown that their unit interval is an effect algebra and projections form a sigma-
complete orthomodular lattice.

Authors: Sylvia Pulmannova, , David J. Foulis, Department of Mathematics and Statistics, University of
Massachusetts, Amherst

Projects: APVV-0071-06, VEGA 2/6088/26, 2/0032/09, CEPI 1/2/2005

References: D. Foulis, S. Pulmannova, Spectral resolution in an order-unit space. Reports Math. Phys. 62
(2008), 323-344.

State-morphism MV-algebras

Nowadays many valued reasoning is modeled by MV-algebras. To model a probabilistic reasoning we use
a notion of a state. In our result we have asked what does happen when we include into the language of
MV-algebras also a special homomorphism, a morphism. Such MV -algebras are said to be state-morphism
MV -algebras and they form a variety and thus a state is now an internal notion. The basic result was a full
description of all fundamental elements of this variety that are subdirectly irreducible algebras.

Authors: A. Dvureéenskij, A. Di Nola (Univ. Salerno)

Projects: APVV-0071-06, VEGA-SAV 2/6088/26, Centrum excelencie CEPI 1/2/2005

Reference: A. Di Nola, A. Dvurecenskij, State-Morphism MV-algebras, J. Pure Appl. Logic, 161 (2009),
161--173.

2009
a. Results of Pure Mathematics
Edge coloring of cubic graphs on orientable surfaces

We solved a 40 years old edge-coloring problem of Grunbaum. By a classical result of Tait from 1880, the



four Color Theorem (every planar map is 4-colorable) is equivalent to the statement that edges of every 3-
regular 2-connected planar graph can be colored by three colors. By Grunbaum, this edge-coloring property
can be extended to 3-regular graphs with so called polyhedral embeddings (with forbidden nonnatural
configurations) in orientable surfaces. We disproved this conjecture.

Author: M. Kochol

Project: VEGA-SAV 2/7037/7

Reference: M. Kochol, 3-Regular non 3-edge-colorable graphs with polyhedral embeddings in orientable
surfaces, in: Graph Drawing 2008, Editors: 1.G. Tollis, M. Patrignani, Lecture Notes in Computer Science,
Vol. 5417, Springer-Verlag, Berlin, 2009, str. 319-323.

Monounary algebras

This book deals with monounary algebras. After introducing the basic concepts and definitions it deals with
standard concepts of universal algebra, namely homomorphisms, congruencies, subalgebras and direct
products. Further deals with retracts and with lattices of retracts of monounary algebras. There are studied
three types of classes of (partial) monounary algebras: varieties, retract varieties and convexities. There are
also studied some types of structures corresponding to monounary algebras (grupoids, graphs, globals,
bottleneck algebras).

Authors: D. Studenovska-Jakubikova (UPJS Kogice), J. Pocs (MU SAV, Kosice)

Projects: VEGA 1/3003/06, VEGA 1/0423/03 5

Reference: Studenovska-Jakubikova, D.-Pdcs, J.: Monounary Algebras, P. J. Safarik University, KoSice,
2009.

Arzela's Theorem and strong uniform convergence on bornologies

In 1883 Arzela gave a necessary and sufficient condition via quasi-uniform convergence for the pointwise
limit of a sequence of real valued continuous functions on a compact interval to be continuous. A milestone
was the P.S. Alexandroff convergence introduced in 1948 to tackle the question for a sequence of continuous
functions from a topological space (not necessarily compact) to a metric space. In 2009, in the realm of
metric spaces, Beer and Levi found another necessary and sufficient condition through the novel notion of
strong uniform convergence on finite sets. We offer a direct proof of the equivalence of Arzela, Alexandroff
and Beer-Levi conditions. We also study the main properties of the bornology of strong uniform convergence
of functions on bornologies.

Authors: A. Caserta, G. Di Maio, L. Hola

Project: VEGA 2/7139/27

Reference: A. Caserta, G. Di Maio, L. Hola, Arzela's Theorem and strong uniform convergence on
bornologies, J. Math. Anal. Appl. 371 (2010), 384-392.

b. Results of Applied Mathematics
Methods for leak detection and localization

Methods for leak detection and localization were developed. The methods were utilized, within the
continuing cooperation with the CSE-Controls, Ltd. company, in a software application designed for the
detection and localization of leaks from gas pipeline systems transporting natural gas or other technical
gases, e.g. ethylene. The system is working in real time and uses telemetric data measured along the
pipeline. It has been successfully tested for a pipeline system in the United Kingdom and is already
installed on a pipeline in Yemen.

Authors: M. Babic, M. Bayer, R. Hajossy, K. Nemoga, P. Somora, M. Sedliak, T. Sedlakova, P. Vadovic,
T. Zagik (head).

Project: 1235 The optimization model of natural gas transportation

Reference: HAJOSSY, R. - BABIC, M. - NEMOGA, K. - ZACIK, T.: Chvatit li odin datchik dlja
lokalizaciji mesta razryva magistralnogo truboprovoda, DISCOM 2009, Moscow, Russia, 28.-30. 4. 20009.



¢. Results in International Projects

The existence and stability of periodic and symmetric solutions for weakly nonlinear differential
equations

The averaging method of Krylov-Bogoliubov-Mitropolskii is rather powerful mathematical tool for
investigation of qualitative properties of nonlinear differential equations. It is an asymptotic and constructive
method, which means that solutions of differential equations can be explicitly approximated. The cited works
contributed for the further development of this theory by showing that if the differential equation has a
symmetric property then the averaging method can be used while existing approaches fail. This new
approach is used for proving the existence and stability of periodic solutions for nonlinear differential
equations with numerous concrete examples.

Authors: prof. RNDr. Michal Fe¢kan, DrSc. (MU SAV), Nataliya Dilna (Institute of Mathematics of the
National Academy of Sciences of Ukraine, Kiev)
Grants: National Scholarship Program of the Slovak Republic; Grant No. 0108U004117, Grant No.
GP/F26/0154 (Dilna) VEGA 2/7140/27 (Feckan)

References: 1. N. Dilna, M. Feckan. About the uniqueness and stability of symmetric and periodic solutions
of weakly nonlinear ordinary differential equations. Dop. Nats. Akad. Nauk Ukrainy, (2009), No. 5, pp. 22-
28 (in Russian).

2. N. Dilna, M. Fe¢kan. On the uniqueness and stability of symmetric and periodic solutions of weakly
nonlinear ordinary differential equations. Miskolc Mathematical Notes. Vol. 10 (2009), 11-40.

3. N. Dilna and M. Fe¢kan. Weakly non-linear and symmetric periodic systems at resonance. Journal
Nonlinear Studies, 16 (2009), 23-44.

The first digit problem

Benford empirically found that the frequencies of occurrence of the first digits in a random sequence are not
equal, they depend on logarithm of a concrete digit with base in which the sequence is expressed. We are
proved that a sequence from the unit interval satisfies Benford's law only for finitely many bases. It follows
from that the Benford law is equivalent to some functional equation for distribution functions of the
sequence.

Authors: V. Balaz (TU Bratislava), K. Nagasaka (Hosei University, Tokyo), O. Strauch (MI SAS)

Project: VEGA 2/7138/27

Reference: Balaz, V., Nagasaka, K., Strauch, O. Benford's law and distribution functions of sequences in
(0,1). Math. Notes 88, (2010), 449-463 and Mat. Zametki 88, (2010), 485-501.

Central decompositions of effect algebras and generalization of Loomis dimensional theory

We studied generalizations to EAs of the hull mapping featured in L. Loomis's dimension theory for
complete orthomodular lattices, and developed a theory of direct decompositions for EAs with a hull
mapping. A. Sherstnev and V. Kalinin have extended Loomis's dimension theory to orthocomplete OMPs,
and we extended it further to orthocomplete EAs; moreover, a corresponding direct decomposition into types
I, Il and 111 is obtained using the hull mapping induced by the dimension equivalence relation.

Authors: S. Pulmannova (MI SAS), D. J. Foulis (Univ Massachusetts)

Projects: APVV-0071-06, VEGA 2/0032/09

References: Foulis, D. J.-Pulmannova, S.: Centrally orthocomplete effect algebras, Alg. Universalis, 64
(2010), 283-307.

Foulis, D. J., Pulmannova, S.: Type decompositions of an effect algebra, Found. Phys., 40 (2010), 1543-
1565.

Foulis, D. J. -Pulmannova, S.: Hull mappings and dimension effect algebras, Math. Slovaca, 61 (2011), 155-
172.

2010

c. Results of Pure Mathematics

Unique solvability of a non-linear non-local boundary-value problem for systems of non-linear
functional differential equations.

General conditions for the unique solvability of a non-linear nonlocal boundary-value problem for systems of
non-linear functional differential equations are obtained under the assumption that the nonlinearities can be
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estimated by using certain linear operators that generate uniquely solvable boundary-value problems with
positive Green operators. The conditions obtained are optimal in a certain sense.

Authors: N. Dilna (MU SAV), A. Ronto (Institute of Mathematics Academy of Sciences of the Czech
Republic, Brno)

Grants: VEGA 2/0124/10 (Dilna)

Grant No. 0108U004117, FRSF, Grant No. GP/F26/0154, AS CR, Institutional research plan AV0Z10190503,
and GA CR, Grant No. 201/06/0254 (Ronto)

Reference:
N. Dilna and A. Rontd. Unique solvability of a non-linear non-local boundary-value problem for systems of
non-linear functional differential equations. Mathematica Slovaca, 60 (2010), 327-338.

Fractal and semifractal lattice ordered groups

The motivation of this investigation can be shortly described as follows. G. Czédli [Algebra Universalis 60
(2009), 107—124; 60(2009), 217—230] has been dealing with the notions of fractal, quasi-fractal and semi-
fractal lattices. He expressed the conjuncture that there exists a lattice which is quasi-fractal but fails to be
fractal. J. Jakubik [Math. Slovaca 60 (2010), 189—194] proved that there exist infinitely many mutually non-
isomorphic lattices having the mentioned property. Further, J. Jakubik a J. Lihova [Acta scientiarum
mathematicarum 76 (2010), 353—358] described a proper class of mutually non-isomorphic lattices with the
properties mentioned above. We proved that there exists a proper class of mutually non-isomorphic lattice
ordered groups each of which is semifractal but fails to be fractal.

Authors: J. Jakubik, J. Lihova
Project: VEGA 2/0194/10, project Center of Excellence Slovak Academy of Sciences - Physics of
Information (grant 1/2/2005).

Reference: J. Jakubik, J. Lihova: On some types of homogeneity of lattice ordered groups and of Boolean
algebras. Acta Scientiarum 76 (2010), 353-358.

Strong additivity and Markov property on the CAR algebra

Strong subadditivity of entropy is a remarkable property of states on three-fold tensor products of Hilbert
spaces. The states saturating strong subadditivity, so-called strongly additive states, are exactly the states with
the Markov property. Strong subadditivity of entropy holds also for the CAR algebra, but strong additivity is
equivalent with the Markov property only for even states. We proved that any state (not necessarily even) is
strongly additive if and only if its density matrix can be factorized with respect to the local algebras AB and
BC, and is Markov if and only if one of the factors is even. For even Markov states a detailed description of
the density matrix was given.

Author: A. Jencova

Projects: VEGA 2/0032/09, meta-QUTE ITMS 26240120022

Reference: A. Jencova, The structure of strongly additive states and Markov triplets on the CAR algebra, J.
Math. Phys. 51, 112103 (2010).

A special case of the antidilation problem

The antidilation problem consists of a mapping of one network into another one such that the distance of
neighbouring nodes of the first network is maximized in the second network. This reflects in an abstract way
several practical problems including the obnoxious facility location problem. A special case was studied
when the networks are identical. For several typical networks like meshes and Hamming graphs, the best
possible mappings where proved. As a byproduct, a surprising connection to classical Latin squares was
shown.

Autors: L. Torok, 1. Vrt'o

Project: VEGA 2/0111/09

Reference: L. Torok, 1. Vrto: A special antidilation problem for meshes and Hamming graphs, Discrete
Applied Mathematics, submitted.

b. Results of Applied Mathematics
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Fire Simulation in Tunnels

We have simulated the origin and spread of a fire in tunnels. Our computations showed that these simulations
are very time-consuming so that the whole simulation has to be performed using parallel, highly efficient
computers. Two fans were installed inside the tunnel with variable speed of the air at their outputs. With a
resolution of 10cm in each dimension, the serial computation on one processor required about 7 days,
whereas the parallel computation using 24 processors took only 42 hours. Such numerical experiments can be
done using one serial processor only in a very limited way. Our maximal resolution was 10cm x 5cm x 10cm,
whereby the length 5cm was used in the direction of the airflow through the tunnel. This computation
required 94 hours using 48 processors. Further reduction of the computational time is possible only by using
up-to-date powerful parallel computers with modern hardware and software.

Authors: G. Oksa, M. Becka, L. Halada (UI SAV)
Projects: APVV-0532-07
Reference: An article is in preparation.

¢. Results of International Projects
Loomis-Sikorski Theorem and Stone Dualities for MV-algebras with Internal State

In the last period, the notion of probability measure was algebraized for MV-algebras introducing an MV-
algebra with internals state. We generalized the Loomis—Sikorski Theorem for sigma-complete MV-algebras
with a sigma-complete state-morphism-operator showing that every such an MV-algebra is a sigma-
homomorphic image of a tribe of functions with an internal state induced by a function where all the MV-
operations are defined by points.

We have established Stone Duality Theorems for (i) the category of Boolean algebras with a fixed state-
operator and the category of compact Hausdorff topological spaces with a fixed idempotent continuous
function, and for (ii) the category of weakly divisible sigma-complete state-morphism MV-algebras and the
category of Bauer simplices whose set of extreme points is basically disconnected and with a fixed
idempotent continuous function.

Authors: A. Dvurecenskij, A. Di Nola (Univ. Salerno), A. Lettieri (Univ. Naples)

Projects: Center of Excellence SAS - Quantum Technologies, ERDF OP R&D Projects CE QUTE ITMS
26240120009 and meta-QUTE ITMS 26240120022, the grant VEGA No. 2/0032/09 SAV, and by Slovak-
Italian APVV project SK-1T 0016-08.

References: (1) A. Di Nola, A. Dvureenskij, A. Lettieri, Erratum ' State-morphism MV-algebras" [Ann.
Pure Appl. Logic 161 (2009) 161-173], Ann. Pure Appl. Logic 161 (2010), 1605—1607.

(2) A. Di Nola, A. Dvurecenskij, A. Lettieri, On the Loomis—Sikorski theorem for MV-algebras with
internal state, J. Austral. Math. Soc., 89 (2010), 317--333.

(3) A. Di Nola, A. Dvureéenskij, A. Lettieri, Stone duality type theorems for MV-algebras with internal state,
Comm. Algebra 40 (2012), 327--342.

Type-decomposition of a pseudo effect algebra

We further developed the basic theory of centrally orthocomplete pseudoeffect algebras, we generalize the
notion of a type-determining set to pseudoeffect algebras, and show that they induce decompositions of
centrally orthocomplete pseudoeffect algebras into direct summands.

Authors: S. Pulmannova, E. Vincekova, D.J. Foulis (Univ. Amherst, USA)

Projects: APVV LPP-0199-07; grant VEGA 2/0032/09, Center of Excellence SAS - Quantum Technologies;
ERDF OP R&D Project CE QUTE ITMS 26240120009 and meta-QUTE ITMS 26240120022.

References: S. Pulmannova, E. Vincekova, D.J. Foulis, Type-decomposition of a pseudo effect algebra, J.
Austral. Math. 89 (2010), 335-358.

2011
d. Results of Pure Mathematics

Dirichlet sets, Erdos-Kunen-Mauldin sets and their applications

We proved strengthening of two well-known theorems related to the Lebesgue measure and additive structure
of the real line. The first one is a theorem of Erdés, Kunen, and Mauldin stating that for every perfect set
there exists a perfect set of measure zero such that their algebraic sum is the whole real line. The other is
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Laczkovich's theorem saying that every proper analytic subgroup of the real line is included in an Fo set of
measure zero. Using the strengthened theorems we generalize the fact that permitted sets for families of
trigonometric thin sets are perfectly meager.

Author: Peter Elias

Project: VEGA 1/0032/09

Reference: P. Elias, Dirichlet sets, Erdos-Kunen-Mauldin theorem, and analytic subgroups of the reals, Proc.
Amer. Math. Soc. 139, (2011), 2093-2104.

Another proof of Hurewicz theorem,

Hurewicz theorem says that every analytic set is either F, or its complement contains a relatively closed set
homeomorphic to the set of rational numbers. Recently M. Stas improved this dichotomy using separation by
F, sets. We have found another proof based on a certain property of continuous mappings, which enables
generalization for x-analytic sets where x is an arbitrary cardinal number smaller than the covering of the
Baire category. As a corollary, under Martin's axiom a X%, set in a Polish space is the union of a system of
closed sets of cardinality less than the continuum if and only if its complement does not contain a relatively
closed set homeomorphic to the set of rational numbers.

Authors: Miroslav Repicky
Projects: VEGA 1/0032/09

Reference: Miroslav Repicky, Another proof of Hurewicz theorem, Tatra Mountains Mathematical
Publications, 49 (2011), 1-7.

Reversibility conditions for quantum operations

A subset of states of a quantum mechanical system can be viewed as carrying some information. If such a
subset undergoes a quantum operation, for example, restriction to a subsystem, then usually some
information is lost. But, in some cases, the operation is reversible for the particular set of states and the
information can be recovered. Conditions in terms of Radon-Nikodym derivatives and factorization
conditions for the density operators of the states were also formulated, where the latter are analogical to the
factorization criterion for sufficient statistics in classical statistics.

Author: Anna Jen¢ova
Projects:VEGA 2/0032/09, meta-QUTE ITMS 26240120022

Reference: Anna Jen¢ova, Reversibility conditions for quantum operations, arXiv:1107.0453

b. Results of Applied Mathematics

Parallelization of calculations in gas transit networks

New parallel algorithms were developed for the purpose of gas transit networks calculation acceleration. The
calculation of maximal flow in a gas network using evolution strategies was established based on the parallel
utilization of several processor cores. A significant acceleration of simulation calculations of thermodynamic
quantities in gas-dynamics modelling was achieved using massively parallel computations on new types of
computer graphic cards designed for scientific calculations.

Authors: M. Babic, M. Bayer, R. Hajossy, K. Nemoga, P. Somora, M. Sedliak, T. Sedlakova, P. Vadovi¢, T.
Zagik (head of the department).

Project: 1235 Gas transport optimization through transit pipelines

References: Contract no. 1235/01/10/MU between the Mathematical institute of the Slovak Academy of
Sciences and eustream, a.s., 2010, project stage 3.2.

Igor Mragka, Peter Somora, Tibor Zagik: GPGPU calculations of gas thermodynamic quantities. Proceedings
of the Federated Conference on Computer Science and Information Systems, IEEE Digital Library, ISBN
978-83-60810-22-4, 2011, pp. 451-458.

c. Results of International Projects
Optimal simulation of self-verifying automata by deterministic automata

In self-verifying nondeterminism, computation paths can give three types of answers: yes, no, and | do not
know. Furthermore, on the same string, two paths cannot give contradictory answers. Self-verifying automata
are as powerful as deterministic finite automata. We found the exact value of the function g(n) describing the
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numbers of states that are sufficient and necessary in the worst case for deterministic automata to simulate
self-verifying automata of n states. We proved the optimality of the upper bound by describing worst-case
examples over a two-letter alphabet.

Authors: G. Jiraskova (MI SAS), G. Pighizzini (Univ. Milano, Italy)
Projects: VEGA 2/0111/09, MIUR under the project PRIN "Aspetti matematici e applicazioni emergenti
degli automi e dei linguaggi formali: metodi probabilistici e combinatori in ambito di linguaggi formali*

Reference: G. Jiraskova, G. Pighizzini, Optimal simulation of self-verifying automata by deterministic
automata, Information and Computation 209 (2011), 528-535

MV-algebras with Internal State

The notion of a probability measure on MV-algebras can be characterized as a finitely additive measure, and
in the last time also as an MV-algebra with internal state. For such classes we have characterized criteria of
stone bricks of the theory of MV-algebras with internal state - subdirectly irreducible MV-algebras with
internal state as well as for MV-algebras with state morphism. We have solved an open problem that the unit
square MV-algebra with the diagonal projection operator generates the lattice of subvarieties of the variety of
MV-algebras with state morphism and it is uncountable. We have shown how generators of some varieties
state morphism MV-algebras can be defined.

Authors: A. Dvureéenskij (MI SAS), F. Montagna (Univ. Siena, ltaly), T. Kowalski (Univ. Melbourne,
Australia)

Projects: Center of Excellence SAS - Quantum Technologies, ERDF OP R&D Projects CE QUTE ITMS
26240120009 and meta-QUTE ITMS 26240120022, the grant VEGA No. 2/0032/09 SAV, and by Slovak-
Italian APVV project SK-IT 0016-08.

Reference: A. Dvure€enskij, T. Kowalski, F. Montagna, State morphism MV-algebras, Inter. J. Approx.
Reasoning 52 (2011), 1215-1228.

Hilbert space with reproducing kernel and uniform distribution preserving maps

In this paper we study the relation between uniform distribution preserving maps and the worst error of
integration of the functions from the Hilbert space with reproducing kernel. Using the Fourier-Walsh
expansion, we have found some new numerical results, from which follows that the error depends on the
choice of the number of terms of the sequence.

Authors: V. Balaz (TU Bratislava), O. Strauch (MU SAV) , J. Fialova (MU SAV), V. Grozdanov (Univ.
Neophit Rilsky, Blagoevgrad, ), S. Stoilova (Bulgarian Academy of Sciences, Sofia,)
Project: SK-BG-0019-08.

Reference: Balaz, V. — Fialova, J. — Grozdanov, V. — Stoilova, S. — Strauch, O.: Hilbert space with
reproducing kernel and uniform distribution preserving maps, pp. 28 (submitted to Numerische Mathematik).

The Exocenter of a generalized effect algebra

Elements of the exocenter of a generalized effect algebra (GEA) correspond to decompositions of the GEA as
a direct sum and thus the exocenter is a generalization to GEAs of the center of an effect algebra. The
exocenter of a GEA is shown to be a boolean algebra, and the notion of a hull mapping for an effect algebra
is generalized to a hull system for a GEA. We study Dedekind orthocompleteness of GEAs and extend to
GEAs the notion of a centrally orthocomplete effect algebra.

Authors: David J. Foulis (Univ. Amherst, USA), Sylvia Pulmannova (MI SAS)
Projects: Center of Excellence SAS, ERDF OP R&D Projects meta-QUTE ITMS 26240120022;

the grant VEGA No. 2/0059/12 SAV; the Slovak Research and Development Agency under the

contract LPP-0199-07.

Reference: D.J. Foulis, S. Pulmannova, The exocenter of a generalized effect algebra, Rep. Math. Phys., to
appear.

Besides theses representative results, the collaborators of MI SAS achieved a lot of other results which are note
presented in this report and they can be found in annual reports for individual years 2007-2011. In addition,
many results were obtained in a close collaboration with domestic but also with important mathematical centers
in Europe and the whole world. We are also glad that we have a long-year scientific collaboration with Slovak
Gas Company.
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3. Concept of R&D activity of the Organisation for the next four years (max. 5

pages)
i. Present state of knowledge and status of ongoing research related to the subject
of the Concept, from both international and national perspective

Mathematics forms an organic unit. All its parts and their development are mutually interacting. Impulses for
mathematical research accrue from the needs to solve problems appearing in mathematics itself in interaction
with growth of new information as well as from interaction between mathematics and other scientific areas.

Institute of Mathematics SAS is one of the most important mathematical centers in Slovakia which is studying
development of theoretical mathematical questions having its source of inspiration in natural sciences (physics,
biology, chemistry, astronomy, meteorology), technology (electro engineering, civil engineering, chemistry,
transport, measurement, statistics, linguistic, nuclear technology), informatics (cryptography, IT), economy and
banking, and applications of mathematical methods for optimizing, prevention and detection of defects of gas
transport pipe line system, atomic power plants.

On the other side there is a non-substitutable role of the Institute of Mathematics SAS in increasing qualifying
level of population via PhD study and participating at the education process in mathematics at our universities.
The development of the information society and knowledge economy is temperamentally connected with usage
of mathematical methods and extending its pieces of information. Its development will be inspired by new
stimulus coming from spreading IT and its security items, quantum information, biological and medical
systems, development of nanotechnologies and new materials, environment protection, as well as from social
laws and economical knowledge. The level of other branches will be given by the level of their
“mathematization”. Simulation and optimizing of technological, biological, pharmaceutical, geological,
meteorological and other techniques via mathematical methods allow them to minimize financial costs of their
own research.

It is worth noticing in February 2006, the American president Mr. G. Bush decided to give 20 milliards USD
from the resources assigned primary for experimental biology to development of mathematics and physics. This
unexpected decision indicates that American mathematicians and physicists assured Mr. G. Bush that without
serious development of both these branches it is not possible to expect serious results and development in other
scientific branches. This is in opposite to the decision of the Slovak Ministry of Education to reduce the
number of education hours of mathematics and physics at Slovak basic and secondary schools. But a
mathematical and physical education is useful for any country, not only for USA.

ii. Organisation’s role or significance in the overall research effort within the field

of the Concept on both the national and international scales

Mathematical Institute of the Slovak Academy of Sciences during whole his history belongs to top
mathematical research centres in our country, whose results are comparable with the best mathematical
tradition in the world. Namely in number theory and algebra, statistics, graph theory, quantum structures,
topology, mathematical analysis, and computer science, etc. According to the last accreditation, the research
programs of the Institute participate at the determination of world mathematical trends. According to the result
of the accreditation of the Institute for the period 2003-2006, the Institute of Mathematics was evaluated by the
highest accreditation mark A* as an outstanding organisation whose bigger part of its research satisfies
international standards.

The methods of our research are modern and at a high international level. Our colleagues are very active in the
World Mathematical Research Space which is confirmed by a large number of joint publications, activity in
international research projects, invitations at prestige scientific meetings and universities, and visits of
prominent mathematicians at our Institute. For example, in 2011 doc. RNDr Sylvia Pulmannova, DrSc. and
prof. RNDr. A. Dvuredenskij, DrSc. were recognized by an analytical project ARRA, Slovakia, Identification
of top scientific teams and their members in the Slovak Academy of Sciences, as a top team from 22 teams (and
of 17 above-average teams) of SAS who achieve the world parameters.

The high credibility of our Institute is confirmed also by successful doctorial studies of young mathematicians
from EU countries (Italy, Germany, Malta). Our Institute of Mathematics SAS is a fixed and important integral
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part of Math and has large number winners of Stefan Schwarz Fund of the Slovak Academy of Sciences for the
best PhD students. Many outstanding foreigners are addressing their talks at our seminars.

iii. Objectives of the Concept

The aim of our Institute for the next five years is to continue in basic mathematical research in all areas in
which we gained important results. We will concentrate to the following fields:

1. Number theory and cryptography

Number theory belongs to the oldest mathematical fields and it has its origin already in antic Greece.
Nevertheless it is one of the most important mathematical subjects which also today in time of informatics
boom lives over its great development and it is its integral part. Extension and advanced technology of modern
computers brought also a new and unexpected development of number theory. Nowadays security of
information data, banking or cryptography is staying on results of number theory.

Mathematical Institute SAS traditionally belongs among top Slovak mathematical centers of number theory,
and its results belong among important world recognized results.

Number theory will belong among basic trends of the mathematical research with the following directions:

*  Analytical number theory and probabilistic number theory

» Algebraic and elementary number theory, diophantic equations
»  Criteria of pseudo randomness

*  Cryptography

2. Uncertainty modeling by statistical methods, quantum structures, and fuzzy sets

Uncertainty modeling is one of the basic problems of measurement in many scientific and technological areas
having practical applications in every-day life, including economy. The notion of uncertainty is developing
according to width and deep of our knowledge. Modeling is based on deep theoretical results, mainly
mathematical statistics, algebraic structures, fuzzy and many-valued logic, and topological and categorical
views. Mathematical Institute succeeds top results comparable with the highest world results namely in
applications of statistical methods for example in medicine, metrology and linguistic. Measurement of
observables in quantum mechanics is based on results of quantum structures, here MI SAS plays a leading role
in worldwide scale. Results of our protagonists were published already in three monographs. Today fuzzy
theory is a base of many modern fuzzy technologies. The results of our colleagues showed that there is an
intimate connection between many-valued logic and algebraic structures, like MV-algebras, pseudo MV-
algebras, pseudo effect algebras, and lattice ordered groups.

Our colleagues achieved excellent results in those directions and MI SAS is collaborating with many domestic
and foreign centers.

Envisaged directions for this area are:
+  Statistical methods in measurement, linguistic, and medicine
*  Quantum structures as a mathematical base for quantum mechanics, quantum computing and soft
computing
*  Fuzzy sets as a mathematical base for modern fuzzy technologies

3. Ordered algebraic structures and discrete structures

In area of ordered algebraic and discrete structures and graph theory, Mathematical Institute SAS has a long-
year and successful tradition which goes back the beginning of our Institute. Ordered structures like partially
ordered sets and ordered groups are studying on many important mathematical centers. The problem nowadays
is related with computational complexity, optimizing dissimilation and combining of many substructures. This
is characteristic for microchip construction or for description of very complicate molecules or graphs coloring
problems.

Envisaged planes for this research are:

e  Ordered sets and algebraic structures
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e  Graphs and optimizing algorithms
e Algebraic combinatorics

4. Dynamical systems, real and functional analysis, and topology

Very complex processes in technological branches, dynamical systems, as well as in biological milieu need
description via nonlinear differential systems. A chaotic behavior of these systems requests qualitative study
between a discretization and original differential equations understood from dynamical theory point of view.
Study of modern trends of both analytical and topological methods to boundary problems has at MI SAS a long
tradition. Developed methods of convergence processes are basic for use of temporary computer facilities. For
calculating and optimizing compound systems we are developing algorithms that are used with a great success
in gas pipeline transport systems, as well as in tone systems.

Applications of these methods have a very large variety of applications in technology, national economy,
environment protection, and make a large base of knowledge for practical use.

We are planning concentrate to the following directions:

*  Periodic and chaotic solutions of nonlinear systems
*  Numerical methods

» Integration in vector, topological and ordered spaces
*  Topological methods

5. Computer science and data processing

Computer science and data processing is a new paradigm in the area of data processing using Internet or
WWW. In this conception we suppose access to globally distributive computational means as well as to
information and knowledge. It is important that Slovakia will participate at this research.

Envisaged subvarieties of the research

e New algorithms for extensive numerical and non-numerical problems for large systems of high effective
computers and for a finding minor cut number

o Distributive calculations in modern communication systems

e Theoretical problems with accent to linear network decomposition

e Parallelization of a two-sided Kogletlian and a one-side Jacobi methods for SVD calculations

6. Applications of mathematical research in praxis

Mathematical Institute SAS understands very well that nothing is more practical than a good theory. We are
planning to continue with a successful collaboration with important Slovak enterprises and institutions. It will
deal mainly with application in the following areas:

Cryptographic methods in state administration and for National Security Bureau
Applications in optimizing methods to Slovak Gas Company

Prevention and detection of defects in gas pipeline system

Mathematical methods for Nuclear Power Plant Research Institute

The scientific activity in above outlined directions is important not only to implement our Institute in a strategic
area of development in IT, but the achieved results will represent also our concrete contribution to the
knowledge society and the knowledge economy in Slovakia.

7. Participation at PhD studies and pedagogical activities

To achieve the envisaged plans is possible only in a collaboration with all generations in our Institute. The main
ask will be dedicated to the preparation of young colleagues for their mathematical career, and the best way is
to incorporate them into research teams. This is possible in a close cooperation with Slovak and foreign
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universities. Many of our colleagues has a long-year experience with teaching activities, because according to
us, the best applications of mathematical methods is to learn students the newest mathematical approaches at
our Universities. We are also interesting in an active propagation of mathematical results in public media
(newspaper, journal, TV, radio, internet) and in organization of the Weeks of Science for students from
secondary schools.

iv. Proposed strategies and methods to be applied, and time schedule

The project of the mathematical research at the Mathematical Institute of the Slovak Academy of Sciences for
the next four years presents a very courageous but realistic project which rise up from the best mathematical
traditions of the Institute, and the newest trends and needs in mathematics. To perform this project we will
collaborate with all mathematical centers at Slovak Academy of Sciences and at universities in Slovakia. We
have some active scientific contracts with universities, as well our industry, and we have to continue in this
direction. Here it is necessary to mention Institute of Measurement SAS, Faculty of Math., Phys., Infor.
Comenius Univ. Bratislava, Faculty of Natural Sciences of P.J. Safarik Univ. Kosice, Slovak University of
Technology Bratislava, Matej Bel Univ. B. Bystrica, Zilina Univ., Technical Univ. Kosice, etc.

The development of the knowledge economy of Slovakia will depend also on fact how it will be possible to
implement mathematical research also into new companies in Slovakia (Peugeot, Volkswagen, Kia) and in
domestic strategic enterprises. Therefore, it will grow also the number of students of mathematics at
universities, it is necessary to profound their mathematical education and to found mathematical teams there.

The economical power of USA depends also in their ability how they are able to incorporate mathematics into
needs of technology and praxis. The mathematical level of USA increased also due to immigration of famous
mathematicians from the former Soviet Union. Therefore, we need technical and economical conditions for
mathematicians, as well as for any young researcher, to reverse brain storm back to Slovakia. We are glad that
at also in our Institute, we have a perspective and young researcher from Ukraine.

This is possible to do only in a very narrow collaboration with famous mathematical centers in Europe, and in
the whole world. The mathematics cannot be divided to Slovak, German, or Russian one, only to good
mathematics and to other one. Mathematical Institute is collaborating with many foreign mathematical centers
in abroad. We have many signed collaborations but also many informal but very active ones, and we will
continue in looking for a new possibilities to be involved in projects in Framework Programs, COST, ESF,
APVV, VEGA, etc. and in applications of mathematical methods in society and economy. The crucial key will
be in our possibility in involving young mathematicians, Slovak and foreign ones, into research teams via
doctoral and post doctoral studies.

In number theory and cryptology we are planning to collaborate with Prof. Pierre Liardet, Marseille, CMI, Prof.
S. Porubsky, Inst. Inform. Czech. Acad. Sci, Prague, prof. Georges Grekos, Univ. Saint-Etienne, France, Prof.
F. Marko, Univ. Pennsylvania, USA, Prof. K. Gyory, Debrecen Univ., Hungary, V. Fischer, Univ. Saint
Etienne, France, E. Tromer, Tel-Aviv Univ., Israel, S. Magliveras, Florida St. Univ., USA..

Topological methods will be studied in an active collaboration with Prof. R.A. McCoy, USA, Prof. U. Marconi,
R. Moresco, G. Artico, Padova, R. Ceppitteli, S. Caterino, Perugia, Italy, L. Zsilinszky, USA, etc.

Graph theoretical research will be performed in a collaboration with Pohang Uni. of Science and Technologies,
Korea, Univ. Ljubljana, Univ. Koper, Slovenia, Auckland University, New Zeeland, Sobolev Inst. of the
Russian Acad. Sci., Charles Univ. Prague, Univ. Southampton, U.K.

Many-valued logic, quantum structures will be studied with Profs. C. Holland, Bowling Green Univ. C.
Tsinakis, Univ. Vanderbilt, D. Foulis Univ. Mass. USA, Univ. Boston (Prof. Ruskai, M. Guta), Prof. A. Di
Nola, Univ. Salerno, Prof. P. De Lucia, Prof. A. Lettieri, Univ. Naples, Prof. F. Montagna, Univ. Siena, Prof. T.
Kowalski, Univ. Melbourne, Prof. R. Giuntini, Univ. Cagliari, Prof. D. Petz, Budapest, Prof. P. Klement,
Univ. Linz, Prof. A. Amann, Unif. Innsbruck, Austria, Prof. D. Buhagiar, Dr. E. Chetcuti, Univ. Malta, Dr. Xie
Y., China, Univ. Olomouc (Profs. J. Rachunek, I. Chajda, Halas, J. Kuhr, M. Botur), Univ. Brno (Dr. J.
Paseka), etc.

For example in area of computer science we are intended to collaborate with such important experts as Prof.
L.A. Szekely, Univ. South Carolina, USA, Prof. D. Bokal, Univ. Ljubljana, Slovenia, Prof. A. Raspaud, Univ.
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Bordeaux, France, Prof. Z. Strakos, Inst. Informatics AV CR, Prague, Prof. V. Hari, Univ. Zagreb, Croatia,
Prof. L. Grigori, Univ. d’Orsay, France, Prof. T. Sorevik, Univ. Bergen, Norway, Univ. Salzburg, Austria, etc.

The envisaged development plan of activity for Mathematical Institute in 2012-2015 is a typical example of an
interdisciplinary project where problems of different areas of mathematics, as well as physics and logics are
met. We will use mainly methods of algebras, probability theory, theory of I-groups and partially ordered
groups, Hilbert spaces, functional analysis, many-valued logic, methods of fuzzy set theory, methods of
quantum logics, t-norms, aggregation operators, graph theory and discrete mathematics, humber theory and
algebra, computer science, mathematical analysis, etc.

The envisaged methodology will outgoing from the interdisciplinarity of the plans where we use the newest
methods known in the literature, respectively obtained by the investigators in the previous activities of the
Institute and we suppose continuous solving the envisaged plans.

Progress of the given plans will follow the basic approaches of the mathematical research: that is, determination
of hypotheses, formulation of the main assertions and their proofs, and founding the conditions when the
assertions hold or not. Presentations of the obtained results on seminars and conferences and the publications in
prestigious journals are assumed. We are planning to organize international conferences, and to participate at
the most important scientific events to present the results of our own research, to publish the achieved results in
the best scientific journals, and in monographs. A very important role is put also to a propagation of
mathematical results in public media (newspaper, journal, TV, radio, internet) and in organization of the Week
of Sciences for students.

We are sure that also a small Slovakia could contribute to the world mathematical treasury with their own
contributions in a narrow collaboration with colleagues from the whole world.

[1l. Partial indicators of the main activities:

1. Research output
i. List of the selected publications documenting the most important results of
basic research. Total number of publications in the whole assessed period

should not exceed the average number of the research employees
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HALADA, L. - WEISENPACHER, P. - OKSA, G. - GLASA, J. - BECKA, M.: Pogitatova
simulécia poziarov v rizikovych priestoroch. In IX. medzinarodna konferencia FIRECO 2011:
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Systems, IEEE Digital Library, ISBN 978-83-60810-22-4, 2011, pp. 451-458.
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ulohy, Matematicky tstav, SAV, 2011, 41 p.
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and Technology, Pohang, 2007.
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Applications, and Trends. London : Springer - Verlag, 2009. 520 p. 169 illus. ISBN
978-1-84882-408-9.
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BUHAGIAR, D. - CHETCUTI, E.- DVURECENSKIJ, A.: Algebraic and measure-
theoretic properties of classes of subspaces of an inner product space, In: Handbook of
Quantum Logic and Quantum Structures, Quantum Structures, Eds. K. Engesser, Dov M.
Gabbay, D. Lehmann, Elsevier, 2007, pp. 75--120.

KORBAS, J.: Distributions, vector distributions, and immersions of manifolds, Chap. 13
(p. 665-724, 1214) in: Handbook of Global Analysis (Krupka D., Saunders D., eds.),
Elsevier B.V., Amsterdam, Oxford, 2008. ISBN: 978-0-444-52833-9.
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recovery. In Handbook of Empirical Economics and Finance. - New York : CRC Press, 2010.
ISBN 978-14-200-7035-4.

List of monographs/books published in Slovakia

HALUgKA, J.. Hladanie harmdnie, VEDA, Bratislava, pp. 295, 2006. ISBN: 80-224-0918-
9. (In Slovak)

JAKUBIKOVA-STUDENOVSKA, D. - POCS, J.: Monounary Algebras. 1. vydanie. Kogice:
Prirodovedecka fakulta UPJS v Kogiciach, 2009. 304 s. ISBN 978-80-7097-763-7.

DVURECENSKIJ, A., NEMOGA, K. Matematicky ustav, 50 rokov od zalozenia, VEDA,
2009, ISBN: 978-80-968374-2-7.
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(normalization, standardization, maps, etc.)

For the Mathematical Institute SAS, the most important part of its publishing activity is in
publishing mathematical monographs, where results of many-year activity are concentrated.
Nevertheless they are not listed at CC/WOS databases, for us they present the highlight of our
activity.

Table of research outputs

Table Research outputs shows research outputs in number of specified entries; these

entries are then divided by FTE employees with a university degree (from Tab. Research

staff) for all Organisation at the respective year; finally these entries are divided by the

total salary budget (from Tab. Salary budget).

(and the name of research organisations appears in the list of author)
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2007 2008 2009 2010 2011 total
B g g 5 g . -
Research w 3 w 3 W 3 w ] w ] £ =
tput gl B |5 |z 8|2 |&[8 |2 8|82 |82 |5(58 % |3
outputs E| = E|E| = E|lE| S| B |E| S| EB|E| 3 ElElzz| 2|52
2| 2 E 2| 2 B 2| 2 S 2| 2 S 2| 2 S 2 2al 2 |22
— — — — — = =
S S S S S 2 ®
= =z =z =z = ©
chapters in
monographs, books 0,205 | 1254 | 2 |o0,065| 4,03 | 5 |0,155| 9,37 0,032| 1,82 | 2 |0,064| 382 | 16 | 3,2 [0,104| 6,19
published abroad
chapters in
monographs, books | 0 |0,000| 0,00 | 0 |0,000| 000 | 2 |0,062| 375 | 1 |0,032| 1,82| 0o |0,000| 000 | 3 | 06 [0,019| 1,16
published in Slovakia
CC publications 24 |0,821 50,17 | 31 [1,002| 62,39 | 29 |0,896| 54,36 | 32 |1,031|58,15| 40 |1,289| 76,37 | 156 | 31,2 | 1,009| 60,40
scientific publications
indexed by other 41 1,403 | 85,71 | 41 |1,325| 82,51 | 35 [1,082| 65,60 | 40 | 1,289|72,68| 42 |1,354| 80,18 | 199 | 39,8 | 1,287 77,05
databases (WOS, MR,
scientific publications | o 1,121 1045| 6 [0,194| 1208 | o |0,000| 0,00 | 0 |0000| 0,00| 0 |0000| 0,00 | 11 | 22 |0071| 426
in other journals
publications in proc. of
international scientific | 13 |0,445| 27,18 | 24 |0,776| 48,30 | 14 |0,433| 26,24 | 10 [0,322(18,17| 14 |0,451| 26,73 | 75 | 15,0 [ 0,485 29,04
conferences
publications in proc. of
nat. scientific o0 |o000| 000 | 1 [0,032| 2,01 5 |0,155| 9,37 | 3 |0,097| 545| 2 |0064| 3,82 | 11 | 2,2 [0,071| 4,26
conferences
active participations at
international 55 (1,882 (114,98 62 [2,004(124,78| 62 |1,916[116,21| 52 | 1,676|94,49| 58 |1,870| 110,73 | 289 | 57,8 | 1,870| 111,89
conferences
active participations at | ,, 1, 5,1 | 50417 | o |o0,000| 0,00 | 0 [0000| 0,00 | 1 |0032| 1.82| 5 |0161| o55 | 30 | 60 |0,194| 11,61
national conferences

vii. List of registered patents

None

viii. Supplementary information and/or comments on the scientific output of the

Organisation
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2. Responses to the scientific output
Table Citations shows specified responses to the scientific outputs; these entries are
then divided by the FTE employees with a university degree (from Tab. Research staff)
for all Organisation at the respective year; finally these entries are divided by the total

salary budget (from Tab. Salary budget).

2006 2007 2008 2009 2010 total
) g g g g 5
g g g g T g |w [E
Citations s | 2l 2 ls|El23]s|®|3]ls| 2| 2ls|®]|2]s|55|5 |ss
o ™ > E-} w > o ™ > E-] ™ > o ™ > E-] €9 -~ -}
El s | €535 €185 | =8|35 | 1535|1158 1|83z| =2 |s3
H 2 3 H 2 3 c 2 3 H 2 3 H 2 3 H g 3 f z 2
S S s S S g %
4 4 4 =z 4 «©
Web of Science 234 8,0 489,21 263 8,5 529,3| 409 12,6 | 766,6 | 448 14,4 | 814,0] 468 15,1 | 893,5]1822| 364,4| 11,8 | 705,4
[SCOPUS 7 0,2 14,6 43 1,4 86,5 36 1,1 67,5 36 1,2 65,4 66 21 126,0] 188 | 37,6 1,2 72,8

other databases, or

N 130 4,4 |271,8] 51 1,6 | 102,6] 56 1,7 105,0] 60 1,9 109,0] 12 0,4 229 ] 309 | 61,8 2,0 119,6
lwithout source

in monographs, conf.
proceedings and other | 36 1,2 753 ] 125 | 4,0 |2516] 77 2,4 | 1443] 24 08 | 436 | 19 06 | 363|281 562 1,8 | 1088
publications abroad

in monographs, conf.
proceedings and other
publications in
Slovakia

[1] List of 10 top-cited publications from staff members since the establishment of
the Organisation up to 2010 and number of their citations in the period 2006 -
2010

[1] DVURECENSKIJ, A.— PULMANNOVA, S.: New Trends in Quantum Structures, Kluwer,
Academic Publishers, Ister Science, Dordrecht/Boston/London, Bratislava, 2000. ISBN: 07923-
64716. (AAA) 187 citations

[2] DANCIK, V.— ADDONA, T. A— CLAUSER, K. R— VATH, J. E— PEVZNER, P. A.: De
novo peptide sequencing via tandem mass spectrometry. In: Journal of Computational Biology,
vol. 6, 1999, pp. 327—342 122 citations

[3] A. DVURECENSKIJ, Pseudo MV-algebras are intervals in I-groups, J. Austral. Math. Soc. 72
(2002), 427--445. 63 citations

[4] ROSA, A.: On certain valuations of the vertices of graph. In Theory of Graphs,
International Symposium, ICC Rome. - Paris : Dunod-Gordon and Breach, 1967, s. 349-
355. 44 citations

[5] PAZMAN, A.: Foundations of Optimum Experimental Design. Dordrecht : Reidel Publ. Comp,
1987. 286 s. 37 citations

[6] RIECAN, B. - MUNDICI, D.: Probability on MV-algebras. In Handbook of Measure Theory,
Volume Il. - Amsterdam, 2001, s. 869-900. ISBN 978-0-444-50263-6 34 citations
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[7] A. DVURECENSKIJ, Gleason's Theorem and Its Applications, Kluwer Academic Publisher,
Dordrecht/Boston/London, 1993, 325+xv pp. 30 citations

[8] A. DVURECENSKIJ, States on pseudo MV-algebras, Studia Logica 68 (2001), 301--327. 30
citations

[9] STRAUCH, O. - PORUBSKY, S.: Distribution of Sequences: A Sampler. Frankfurt am Main :
Peter Lang, 2005. ISBN 3-631-54013-2. 30 citations

[10] BOSAK, J.: Decompositions of Graphs. Dordrecht : Kluwer Academic Publishers, 1990. 272 s.
ISBN 978-0-7923-0747-1. 28 citations

[2] List of 10 top-cited publications from staff members published 2000 - 2010 and
number of their citations in the period 2006 — 2010

[1] DVURECENSKIJ, A— PULMANNOVA, S.: New Trends in Quantum Structures, Kluwer,
Academic Publishers, Ister Science, Dordrecht/Boston/London, Bratislava, 2000. ISBN: 07923-
64716. (AAA) 187 citations

[2] A. DVURECENSKIJ, Pseudo MV-algebras are intervals in I-groups, J. Austral. Math. Soc. 72
(2002), 427--445. 63 citations

[3] RIECAN, B. - MUNDICI, D.: Probability on MV-algebras. In Handbook of Measure Theory,
Volume Il. - Amsterdam, 2001, s. 869-900. ISBN 978-0-444-50263-6 34 citations

[4] A. DVURECENSKIJ, States on pseudo MV-algebras, Studia Logica 68 (2001), 301--327. 30
citations

[5] STRAUCH, O. - PORUBSKY, S.: Distribution of Sequences: A Sampler. Frankfurt am Main :
Peter Lang, 2005. ISBN 3-631-54013-2. 30 citations

[6] DVURECENSKIJ ,A. - VETTERLEIN, T.: Pseudoeffect Algebras. |. Basic properties. In
International Journal of Theoretical Physics, 2001, vol. 40, s. 685-701. ISSN 0020-7748. 25
citations

[7] JIRASKOVA, G.: State complexity of some operations on binary regular languages. In
Theoretical Computer Science, 2005, vol. 330, s. 287-298. ISSN 0304-3975. 25 citations

[8] SHAHROKHI, F. - SYKORA, O. - SZEKELY, L.A. - VRTO, I. On bipartite drawings and the
linear arrangement problem. In SIAM Journal on Computing, 2001, vol. 30, s. 1773-1789.
ISSN 0097-5397. 25 citations

[9] DVURECENSKIJ, A. - VETTERLEIN, T.: Pseudoeffect algebras. 11. Group representation.
In International Journal of Theoretical Physics, 2001, vol. 40, s. 703-726. ISSN 0020-7748. 15
citations

[10] JIRASEK, J. - JIRASKOVA, G. - SZABARI, A. State complexity of concatenation and
complementation. In International Journal of Foundations of Computer Science, 2005, vol. 16, s.
511-529. ISSN 0129-0541 14 citations

[3] List of top-cited authors from the Organisation (at most 10 % of the research
employees) and their number of citations in the period 2006 - 2010

[1] A. Dvurecenskij 642 citations
[2] S. Pulmannova 307 citations
[3] I Vrto 210 citations

[4] G. Wimmer 130 citations
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[5] V. Dancik 127 citations
[6] B. Rie¢an 125 citations

[4] Supplementary information and/or comments on responses to the scientific
output of the Organisation

The following paper since 2006 is still according to SCI the most frequently quoted
mathematical paper in database SCI written in Slovakia with 70 citations (in total it has 128
citations).

DVURECENSKIJ, A.: Pseudo MV-algebras are intervals in I-groups, J. Austral.
Math. Soc. 72 (2002), 427--445.

3. Research status of the Organisation in the international and national
context

e International/European position of the Organisation

i. List of the most important research activities documenting international
importance of the research performed by the Organisation, incl. major projects
(details of projects should be supplied under Indicator 4). Provide the
arguments why the selected projects are particularly important and represent
the international position of the Organisation).

[1] Breath-gas analysis for molecular-oriented detection of minimal diseases - BAMOD (Analyza
vydychovanych plynov pre molekulovo orientovanti detekciu zriedkavych chorob), LSHC-
CT-2005-019031, 2/2006 — 1/2008, =0, EUR, G. Wimmer — investigator. This is a joint
project between Institute of Measurement SAS & Institute of Mathematics SAS and
Universitity of Innsbruck, supported by 6™ Frame Programme EU

[2] Universal algebra and lattice theory (Univerzalna algebra a tedria zvdzov), INTAS 03-51-
4110, 4/2004 — 3/2007, =664,- EUR, M. Plos¢ica — investigator. A multilateral international
project supported by INTAS

[3] Graphs and Algorithms (GRAAL), COST 293, 10/2004 - 10/2008, =0,- EUR,
I. Vrto — investigator. A multilateral international project (30 partners) supported by COST
293.

[4] Geometric representations and symmetries of graphs, maps and other discrete structures and
applications in science (Geometrické reprezenticie a symetrie grafov, map a inych
diskrétnych Struktar s aplikaciami vo vede), EUROGIGA, ESF-EC-0009-10, 5/2011 — 4/2014,
=4 000,- EUR, R. Nedela — investigator. A multilateral international project supported by
European Science Foundation.

ii. List of international conferences (co-) organised by the Organisation

[1] 18th Czech and Slovak International Conference on Number Theory, 27. 8. 2007 - 31. 8. 2007,

Kongresové centrum SAV, Smolenice
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[2] TATRACRYPT 2007, 22. 6. 2007 - 24. 6. 2007, Kongresové centrum SAV, Smolenice
[3] Design Theory of Alex Rosa, 2. 7. 2007 - 6. 7. 2007, Bratislava
[4] 12th International Summer School in Global Analysis and Applications, 20. 8. - 24. 8. 2007,
FMFI UK, Bratislava
[5] Summer School on General Algebra and Ordered Sets, 2. 9. - 7. 9. 2007, Tale
[6] Workshop on IFS, 26. - 29. 4. Sofia, Bulharsko
[7] EUSFLAT, 9. - 14. 9. 2007 Ostrava, Ceska republika
[8] Workshop on IFS, 4. - 6. 10. 2007, Warszawa, Pol’sko
[9] Mathematics and Music (Matematika a hudba) 3. 10. 2007, Seminar, Banska Bystrica,
Slovenska republika
[10] 18-th TIES 2007, 16. 8. 2007 - 20. 8. 2007, Mikulov, CR
[11] 22nd Summer Conference on Real Functions Theory, 31. 8. 2008-5. 9. 2008, Stara Lesna
[12] FSTA Fuzzy Set Theory and Applications, 4. 2. 8. 2. 2008, Liptovsky Jan
[13] 9th Biennial IQSA Meeting, Quantum Structures '08, 5. 7. 2008—13. 7. 2008, Sopot, Pol'sko
[14] Future in Scientific Publishing, 2nd New Members Forum 10. 11. 2008 10. 11. 2008, Bratislava
[15] Winter Workshop on Mathematical Statistics 2008, 15. 12. 2008-16. 12. 2008, Bratislava
[16] Association for Symbolic Logic, annual meeting 2008, 27. 3. 2008-30. 3. 2008, Irvine, USA
[17] International Seminar dedicated to 50" anniversary of Institute of Mathematics, 18.06.-19.06.
2009, Kongresové centrum SAV, Smolenice.
[18] XXIII international summer conference on real functions theory, 30.08.-04.09.2009, Niedzica,
Pol’'sko
[19] Summer School on General Algebra and Ordered Sets, 05.09.-11.09.2009, Stara Lesna
[20] Bratislava Topology Symposium Group Actions and Homogeneous Spaces, 07.09.-11.09.20009,
Bratislava.
[21] Parallel Numerics 2009, 27.10.-29.10.2009, Smolenice
[22] FSTA 2010 — 10, International Conference of Theory of Fuzzy Sets and Their Applications,
01.02.-05.02.2010, Liptovsky Jan.
[23] 10th Biennial IQSA Meeting Quantum Structures Boston 2010, 21.06.-26.06.2010, Boston,
USA.
[24] 2nd Plenary Conference Development of Norwegian-Slovak collaboration in Cryptology,
23.08.-26.08.2010 , Smolenice.
[25] 24th Conference of Theory of Real Functions, 29.08.-03.09.2010, Stara Lesna.
[26] Future Features of Economic Systems, 25.11. 2010, Bratislava.
[27] Parallel Numerics 2011, 05.07.-07.07.2011, Schloss Retzhof, Austria
[28] 25. Summer Conference on Real Functions Theory, 15. 5. - 20. 5.2011, Ztoty Potok, Pol'sko.
[29] The 3" International Workshop Quantum Structures 2011, 16. 5. - 20. 5. 2011, Kocovce.
[30] 20" International Czech-Slovak Conference of Number Theory, 5. 9. -9. 9. 2011, Stara Lesna.
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iii. List of international journals edited/published by the Organisation

[1] Mathematica Slovaca, founded 1951, large spectral journal, since 2007 published with
Springer-Versita, indexed in SCI, SCOPUS, 1F(2009)= 0,308, 1F(2010)=0,316,
http://maslo.mat.savba.sk, http://www.springer.com/mathematics/journal/12175,
http://www.springerlink.com/content/120745/

[2] Tatra Mountains Mathematical Publications, founded 1991, each volume is focused to a
special topic, since 2008 it is indexed in WOS (Web of Science) and CPCI (Conference
Proceedings Citation Index), since 2011 it is indexed in SCOPUS.
http://tatra.mat.savba.sk

[3] Uniform Distribution Theory, founded 2006, focused to Number Theory,
http://udt.mat.savba.sk, http://www.boku.ac.at/ MATH/udt

[4] Zentralblatt MATH, Slovak Unit, responsible for reviewing Slovak mathematical journals.

iv. List of edited proceedings from international scientific conferences and other
proceedings

[1] MORAVIACRYPT '05. Editors: D. Cvréek, V. Matyas, K. Nemoga, S. Porubsky, 2007.
Tatra Mountains Mathematical Publications vol. 37, 2007.

[2] CDDEA'06, Tatra Mountains Mathematical Publications (Duchoii, M., Diblik, Ruzickova,
eds.), vol. 38, MU SAV, Bratislava, 2007.

[3] PROBASTAT'06, Tatra Mountains Mathemqtical Publications (Duchori, M., Pazman, A,
Volaufova, J., Witkovsky, V., eds.), vol. 39, MU SAYV, Bratislava, 2008.

[4] Real Functions'07, Tatra Mountains Mathematical Publications (Duchoii, M., Borsik, J.,
Jendrzejewski, eds.), vol. 40, MU SAV, Bratislava, 2008.

[5] TATRACRYPT '07. Editors: O. Grosek, K. Nemoga, M. Vojvoda, Tatra Mountains
Mathematical Publications vol. 41, 2008.

[6] A. Dvureéenskij, S. Pulmannova, Proceedings of the 8th Biennial Meeting of the International
Quantum Structure Association, Malta, July 2006, In: Inter. J. Theor. Phys. 47, 2008.

[7] Real Functions '07 Topology, Measures, Integration and Harmonic Analysis. Editors: J.
Borsik, J. Jedrzejewski, Tatra Mountains Mathematical Publications vol. 42, 2009.

[8] Real Functions '08 Functional Equations, Measures, Integration and Harmonic Analysis.
Editors: J. Borsik, Tatra Mountains Mathematical Publications vol. 44, 2009.

[9] NILCRYPT '10. Editors: O. Grosek, K. Nemoga, Tatra Mountains Mathematical Publications
vol. 44, 2010.

[10] Real Functions ‘09 Measures, Integration, Harmaonic Analysis, Topology and
Mathematical Economics. Editors: J. Borsik, J. Jedrzejewski, Tatra Mountains Mathematical
Publications vol. 46, 2010

[11] CECC "09. 9th Central European Conference on Cryptography — Trebi¢. Editors: O.
Grosek, K. Nemoga, S. Porubsky, Tatra Mountains Mathematical Publications vol. 47, 2010.


http://maslo.mat.savba.sk/
http://www.springer.com/mathematics/journal/12175
http://www.springerlink.com/content/120745/
http://tatra.mat.savba.sk/
http://udt.mat.savba.sk/
http://www.boku.ac.at/MATH/udt
http://tatra.mat.savba.sk/volume.php?volume=41
http://tatra.mat.savba.sk/volume.php?volume=47
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[12] A. Dvuredenskij, S. Pulmannova, Proceedings of the 10th Biennial Meeting of the
International Quantum Structure Association, Boston, June 20-28, 2011. In: Inter. J. Theor.
Phys. No. 12 50, 2011.

[13] Real Functions "10. Editors: J. Borsik, Tatra Mountains Mathematical Publications vol. 49,
2011.

e National position of the Organisation
ii. List of selected most important national projects (provide the arguments why
the selected projects are particularly important and represent the international

position of the Organisation)

(abbreviations: A — leading organization, B — partner organization)

[1] Creation of a stable work group for a development and an application in a gas dynamic
research (Vytvorenie stabilnej pracovnej skupiny pre rozvoj a aplikaciu vyskumu v oblasti
dynamiky plynu), JPD3 200,13120200037, 10/2005 — 9/2008, =116 710,- EUR, Role A.
Project supported by ESF

[2] QUTE - Center of excellency of quantum technologies (QUTE - Centrum excelentnosti
kvantovych technologii), IMTS 26240120009, 5/2009 — 3/2011, =44 861,- EUR , Role B.
The project financed with Structural Foundations, joint project with Instititute of Physics SAS,
Prof. Buzek is the PI.

[3] meta-QUTE Center of excellency of quantum technologies (meta-QUTE - Centrum
excelentnosti kvantovych technologii), IMTS 26240120022, 3/2010 — 2/2012, =45 190,- EUR,
Role B. The project financed with Structural Foundations, joint project with Instititute of
Physics SAS, Prof. Buzek is the PI.

[4] Probabilistic and algebraic methods of uncertainty and quantum  structures
(Pravdepodobnostné a algebraické metddy neurcitosti a kvantovych struktar), APVV-0071-
06, 01/2007 — 06/2010, =138 252,- EUR, Role A. The project was evaluated as outstanding
with many publications.

[5] Topological structures on function spaces and hyperspaces, integration in ordered vector
spaces, continuous and positive operators (Topologické Struktary na funkcionalnych
priestoroch a hyperpriestoroch, integrovanie v usporiadanych vektorovych priestoroch, spojité
a pozitivne operatory), APVT-51-00690, 1/2005 - 12/2007, =15 900,- EUR, Role A. The
project was evaluated as outstanding.

[6] Colouring Problems in Graph Theory (Problémy farbenia v teérii grafov), APVT-51-027604,
1/2005 — 12/2007, =32 331,- EUR, Role A. Joint project with FMFI UK.

[7] Discrete structures in algebra and geometry (Diskrétne Struktary v algebre a geometrii),
APVV-51-009605, 3/2006 — 3/2009, =68 880,- EUR, Role A. The joint project with UMB B.
Bystrica was evaluated as outstanding.

[8] Networks and Mobile Computations: Communication, Structure and Complexity (Siete a
mobilné vypocty: komunikacia, Struktira a zlozitost’), APVV-0433-06, 2/2007 — 06/2010,
=19 334,- EUR, Role B. Joint project with FMFI UK.

[9] Personal motor car fires, fires computer simulation and their experimental verification
(Poziare osobnych motorovych vozidiel, pocitacova simulacia poziarov a ich experimentalne
overenie), APVV053207, 9/2008 — 12/2010, =18 119,- EUR, Role B. Joint project with
Institute of Informatics, with great application potential.
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[10]  Algebraic approach to noncommutative probability (Algebricky pristup k nekomutativnej
pravdepodobnosti), LPP019907, 6/2008 — 11/2011, =27 185,- EUR, Role A. Postdoc project
APVV.

[11]  Nonlinear phenomena in continuous and discrete dynamical systems (Nelinearne javy v
spojitych a diskrétnych dynamickych systémoch), APVV-0134-10, 5/2011 — 5/2014, =5 119,-
EUR, Role B. New APVV project with FMFI UK.

[12]  Algorithms, automatons and discrete data structures (Algoritmy, automaty a diskrétne
datové struktary), APVV-0035-10, =8 815,- EUR, Role B. New project with UPJS Kosice.

[13]  Statistical methods for uncertainty analysis in metrology (Statistické metody pre analyzu
neistot v metrologii), APVV-0096-10, =5 639,- EUR, Role B. New joint project APVV with
Institute of Measurement.

Institute of Mathematics SAS was a partner organisation in the project Centre of Excellence of the
Slovak Academy of Sciences, the principal organization is Institute of Physics SAS:

[1] Centre of Excellence Physics of Information, 1/2/2005 1.2005—12.2008, 18 588,60
Eur

[2] Centre of Excellence SAS- Quantum Technologies, 1.2009-12.2012, = 15 975,00 Eur

iii. List of national scientific conferences (co)-organised by the Organisation

[1] 2007: workshop Mathematical Structures 2007 (Matematické §truktary) 2007, MU SAV,
Kosice, 29.-30.11.2007.

[2] 2008: 40th Conference of Slovak Mathematicians and Physicists (konferencia Slovenskych
matematikov a fyzikov) v Jasnej pod Chopkom

[3] 2008 Spiritual values for today (Duchovné hodnoty pre dnesok), Roznava
[4] 2008 Seminar Mathematics & Music (Seminar Matematika a hudba), Banska Bystrica

[5] 2008: Workshop of the Slovak Association for the Club of Rome: 40 years of Club of Rome
(40 rokov Rimskeho klubu), Bratislava

[6] 2009: 41th Conference of Slovak Mathematicians and Physicists (konferencia Slovenskych
matematikov a fyzikov) v Jasnej pod Chopkom

[7] 2009: Winter school of PhD students (Zimna skola doktorandov), Remata
[8] 2009: Memorial workshop dedicated to 50th anniversary of Prof. Jur Hronec death, Bratislava
[9] 2010: Seminar CRYPTO, Podkylava

[10] 2010: Workshop of the Slovak Association for the Club of Rome: Future features of economic
systems, (Rimskeho klubu), Bratislava

[11] 2011: Workshop of the Slovak Association for the Club of Rome: Roads to a more sustainable
future, Bratislava
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iv. List of national journals published by the Organisation

[1] Institute is a co-publisher of Obzory matematiky, fyziky a informatiky, which is a 30
years journal oriented to mathematical teaching of mathematics at elementary and
secondary schools.

v. List of edited proceedings of national scientific conferences/events

[1] FECKO, M.— KORBAS, J—NIEPEL, M.—SEVERA, P. Zimnd %kola zo
symplektickej geometrie (Winter School on Symplectic Geometry), elaborated lecture
notes, 89 pages http://www.dnp.fmph.uniba.sk/esf-cepos/esf-sympozium-sk.php,
Bratislava, 2007.

e International/European position of the individual researchers

In 2011, prof. RNDr. A. Dvurecenskij, DrSc. and Prof. RNDr. M. Vajtersic, DrSc. became members of the
European Academy of Sciences and Arts (M. VajterSic was nominated from the Austrian side).

In 2011 doc. doc. RNDr Sylvia Pulmannova, DrSc. and prof. RNDr. A. Dvureéenskij, DrSc. were
recognized by an analytical project ARRA, Slovakia, Identification of top scientific teams and their members in
the Slovak Academy of Sciences, as a top team from 22 teams (and of 17 above-average teams) of SAS who
achieve the world parameters. They in recent past were presidents of International Quantum Structures.

Since 2007, A. Dvurecenskij is a member of Panel for grants of the European Research Council for young
mathematicians.

K. Nemoga is a member of

(i) NATO Science for Peace and Security Committee, Information and Communications Security Panel,
Brussels 2008-10;

(ii) Independent Scientific Evaluation Group, NATO, Brussels 2011.

Many of our colleagues are invited to be a key speaker at important conferences, or address a talk at
universities in abroad. They are referees of articles or projects or members of journal editorial boards or
conference boards.

i. List of invited/keynote presentations at international conferences, documented

by an invitation letter or programme

[1] A. Dvurefenskij, On perfect GMV-algebras and covers of MV-algebras, International
Conference of Order, Algebra, and Logic, Nashville, USA, 2007

[2]1 A.Jencova, Weak convergence of quantum experiments and quantum local asymptotic
normality, Operator Structures in Quantum Information Theory, BIRS, Banff, Alberta,
Canada, 10. 2. 2007 - 17. 2. 2007

[3]1 A.Jencova, On quantum statistical experiments and quantum local asymptotic
normality, 28th Conference on Quantum Probability and Related Topics, Guanajuato,
Mexico 2. 9. 2007 - 8. 9. 2007



[4]

[5]
[6]
[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]
[15]

[16]

[17]
(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]
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S. Pulmannova, Polar decompositions in e-rings, QTRF - Quantum Theory
Reconsiderations of Foundations, Vaxjo, Svédsko, 2007

G. Wimmer, Matematické modelovanie v jazykovede, STAKAN 2007, Rusava, CR
A. DvureCenskij, States on algebraic structures, FSTA '08, Liptovsky Jan

A. Dvurecenskij, New Trends on GMV-algebras, Residuated Structures: Algebra and
Logic, Buenos Aires, Argentina, 2008

A. Dvurecenskij, From commutative MV-algebras to noncommutative GMV-algebras,
Order in Algebra and Logic, Univ. Florida, Gainesville, USA, 2008

A. DvureCenskij, On states on MV-algebras and their applications, Many Val 08,
Milano, Italy, 2008

R. Fri¢, Measures, sequences, epireflections, Advances in Set-Theoretic Topology,
Conference in Honour of Tsugunori Nogura on his 60th Birthday, Erice, Italy, 2008

M. Kochol, Counterexample to the Conjecture of Grunbaum, Discrete Mathematics Day
2008, Northampton, MA, USA

M. Kochol, Snarks with Polyhedral Embeddings in Orientable Surfaces, Univ.
Nashville, TN, USA, 2008

R. Nedela, Maps, subgroups of Fuchsian groups of finite index and their enumeration,
Algebraic Combinatorics on the Adriatic Coast I11, 2008, Koper, Slovenia

K. Nemoga, Aplikdcie algebry v kryptoldgii, FPV Univ. Ostrava, CR, 2008

O. Strauch, Distribution functions of ratio sequences, International Conference on
Uniform Distribution, Marseilles, France, 2008

O. Strauch, Distribution functions and sequences, International Conference on Uniform
Distribution, Marseilles, France, 2008

M. Plos¢ica, Lifting diagrams by congruence lattices, Univ. Caen, France, 2008

S. Pulmannova, Spectral resolutions in order unit spaces and generalized Hermitian
algebras, IQSA 2008, Sopot, Poland

A. Dvurecenskij, States on Effects and MV-algebras, Algebra and Probability in Many-
Valued Logics, Darmstadt, May, 6-10, 2009.

K. Nemoga — L. Satko: Secret Sharing Schemes in Z,,. Norwegian-Slovak Cryptology
Conference, Bergen, August 24 - 27, 2009

A. Dvuregenskij, On GMV-algebras, AAA79, Olomouc, CR, 11.2.-14.2. 2010.

A. Dvureéenskij, MV-algebras with Internal State and their Applications, Lattice
ordered groups and MV-algebras: Interaction and Impact on Algebras of Logic, Buenos
Aires, Argentina, 11. 7. - 17. 7. 2010.

M. Grendar: Empirickd vierohodnost, Robust 2010, Kraliky, Slovensko, 31. 1. - 5.
2.2010.

J. Haluska, On Lebesgue type integration in locally convex topological vector spaces,
FAV 2010 Intenational Functional Analysis Meeting on the ocasion of the 80th
Birthday of Prof. Manuel Valdivia, Valencia, June 7-11, 2010.

K. Nemoga, Finite Fields and their Applications in Cryptology, 4. Konferencie PhD.
studentov z Ceskej republiky, 24. 10. - 26. 10. 2010.



[26]

[27]

(28]

[29]

(30]

[31]

(32]

[33]

[34]

[1]

[2]
[3]
[4]

[5]

[6]

[7]
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K. Nemoga, Sequences over Finite Fields, 4. Konferencie PhD. studentov z Ceskej
republiky, 24. 10. - 26. 10. 2010.

L. Torok, The Antibandyvidth problem, Ceskoslovenska konferencia z tedrie grafov,
Grafy 2010, Lednice, CR, 31.5.-4.6.2010.

S. Dobrev, Algorithmics of Directional Antenae: strong Connectivity with Multiple
Antennae, 9th Annual Conference on Communication Networks and Services Research
Conference 2011, Ottawa, 1-5. 5.2011.

A. Dvurecenskij, Common look to state-morphism MV-algebras and state-morphism
algebras, Ordered Groups and Lattices in Algebraic Logic, Thilisi, 20-23. 9. 2011.

A. Dvurecenskij, A General Approach to State-Morphism MV-Algebras, Algebraic
Semantics for Uncertainty and Vagueness, Salerno — Italy, Palazzo Genovese, 18-20. 5.
2011.

A. DvureCenskij, The Recent Progress on Pseudo Hoops and BL-algebras, Algebra and
Proof Theory, amplified by Frames and Category Theory. Honoring Jorge Martinez on
the occasion of his retirement, Vanderbilt University, Nashville, 11-13. 3. 2011.

Dvurecenskij, A.— Motagna, F.: State morphism MV-algebras, Algebra and Proof
Theory, amplified by Frames and Category Theory. Honoring Jorge Martinez on the
occasion of his retirement, Vanderbilt University, Nashville, 11-13. 3. 2011.

J. Haluska, Mathematics of tones, Letnia Szkola Matematyki, Gdansk, Poland, 19-24. 9.
2011, a series of 3 invited lectures.

G. Wimmer— V. Witkowsky.— G. Wimmer, JR.: Continuation of Professor Kubacek's
Research Work: Some Miscellaneous Examples, ODAM 2011, Olomouc, 26-28. 1. 2011.

ii. List of employees who served as members of the organising and/or programme

committees for international conferences

(Used abbreviations: P — member of programme committee, O member of organizer committee,

PO member of both ones)

J. Borsik (2008: 22nd Summer Conference on Real Functions Theory, Stara Lesna — PO; 2009:
23rd Summer Conference on Real Functions Theory, Niedzica, Poland — P; 2010: 24th
Summer Conference on Real Functions Theory, Stara Lesna — PO)

E. Drobna (2008: FSTA 2012, Liptovsky Jan — PO; 2010: FSTA 2010, Liptovsky Jan — PO)
M. Duchon (2008: 22nd Summer Conference on Real Functions Theory, Stara Lesna — P)

A. Dvureéenskij (2008: FSTA 2012, Liptovsky Jan — P; IQSA Meeting, Quantum Structures
'08, Sopot, Poland — P; 2009: Medzinarodny seminar pri prilezitosti 50. vyrocia zalozenia
Matematického tstavu, Smolenice — PO; 2010: FSTA 2010, Liptovsky Jan — PO; IQSA
Meeting '10, Boston, USA — P; 2011: QS2011, Koc¢ovce —P)

R. Fri¢ (2008: 22nd Summer Conference on Real Functions Theory, Stara Lesna — P; 2009:
23rd Summer Conference on Real Functions Theory, Niedzica, Poland — P; 2010: 24th
Summer Conference on Real Functions Theory, Stara Lesna — P)

I. Geriakova (2007: 18th Czech and Slovak International Conference on Number Theory,
Smolenice — O; TATRACRYPT 2007, Smolenice - O)

M. Hyc¢ko (2007: 18th Czech and Slovak International Conference on Number Theory,
Smolenice — O)
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[8] F.Chovanec (2008: FSTA 2012, Liptovsky Jan — O; 2010: FSTA 2010, Liptovsky Jan — O)
[91 M. Jureckova (2008: FSTA 2012, Liptovsky Jan — O; 2010: FSTA 2010, Liptovsky Jan — O)

[10] J. Korbas (2007: Zimna skola zo symplektickej geometrie, Bratislava
- PO; 2009: Bratislava Topology Symposium Group Actions and Homogeneous Spaces,
Bratislava - PO)

[11] F.Kopka (2008: FSTA 2012, Liptovsky Jan — O)

[12] K. Nemoga (2007: 18th Czech and Slovak International Conference on Number Theory,
Smolenice — PO; TATRACRYPT 2007, Smolenice — PO; 2008: Future in Scientific
Publishing, 2nd New Members Forum - PO; 2009: Medzinarodny seminar pri prilezitosti 50.
vyroc¢ia zaloZenia Matematického ustavu, Smolenice — PO; 2010: 2. Plenarna konferencia,
Rozvoj noérsko-slovenkej spoluprace v kryptoldgii, Smolenice — PO; Budice podoby
ekonomickych systémov, Bratislava — O; 2011: 20. medzinarodna ¢esko-slovenska konferencia
z tedrie Cisel - PO)

[13] G. Oksa (2007: High Performance Computation Conference 2007, Houston, USA — P; 2009:
Parallel Numerics 2009 - PO; 2011: Parallel Numerics 2011, Schloss Retzhof, Austria — P)

[14] M. Ploscica (2009: Letna skola z univerzalnej algebry a usporiadanych
mnozin, Stara Lesna - PO)

[15] S. Pulmannova (2008: IQSA Meeting, Quantum Structures '08, Sopot, Poland — P; FSTA
2010, Liptovsky Jan — PO; IQSA Meeting '10, Boston, USA — P; 2011: QS2011, Ko¢ovce — P)

[16] B. Rie¢an (2007: EUSFLAT, Ostrava, CR — P; 11th International Conference on Intuitionistic
Fuzzy Sets, Sofia, Bulgaria — P; International Workshop on Intuitionistic Fuzzy Sets and
Generalized Nets, Warsaw, Poland — P; Slovak - Bulgarian Workshop on IFS, Banska Bystrica
—PO; 2008: FSTA 2012, Liptovsky Jan — P; 2010: FSTA 2010, Liptovsky Jan — PO)

[17] K. Stefan¢ikova (2008: 22nd Summer Conference on Real Functions Theory, Stara Lesnd — O;
2010: 24th Summer Conference on Real Functions Theory, Stara Lesna — O)

[18] M. Vajtersic (2007: CANA '07, Wisla, Poland — P; 2009: Parallel Numerics 2009 - PO; 2011:
Parallel Numerics 2011, Schloss Retzhof, Austria — PO)

[19] I Vrto (2007: SOFSEM, Novy Smokovec - P)

[20] G. Wimmer (2007: 8-th Annual meeting of the International Environmetrics Society, Mikulov,
CR — O; 2008: Winter Workshop on Mathematical Statistics 2008, Bratislava — PO; 2009: 18th
International Workshop on Matrices and Statistics 2009, Smolenice - PO)

[21] S. Zabadalova (2007: 18th Czech and Slovak International Conference on Number Theory,
Smolenice — O; TATRACRYPT 2007, Smolenice — O)

[22] M. Zeman (2008: Association for Symbolic Logic, annual meeting 2008, Irvine, USA — O)

iii. List of employees who served as members of important international scientific
bodies (e.g. boards, committees, editorial boards of scientific journals)

[1] Anatolij Dvurecenskij
Acta Universitatis Palackianae Olomucensis, Facultas Rerum Naturalium
(editor)
Soft Computing (editor)

[2] Michal Feckan,
Discontinuity, Nonlinearity and Complexity (editor)
Communications in Mathematical Analysis (editor)




[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]
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Differential Equations & Applications (editor)

Dynamics of Partial Differential Equations (editor)

Electronic Journal of Qualititive Theory of Differential Equations (editor)
Journal of Applied Mathematics (editor)

Journal of Applied Mathematics, Statistics and Informatics (JAMSI) (editor)
Mathematical Notes, Miskolc University (editor)

Roman Fri¢
Scientific Issues of Jan Dlugosz University in Czestochowa, ser. Mathematics
(editor)

Juraj Hromkovi¢,
Grammars (editor)
RAIRO- Theoretical Information and Applications (editor)

Martin Kochol,
International Journal of Combinatorics (editor)

Peter Mihok
Discussiones Mathematicae, Graph Theory (editor)

Roman Nedela,
Ars Mathematica Contemporanea (editor)
Mathematica Bohemica (editor)

Miroslav Plos¢ica,
Algebra Universalis (editor)
Mathematica Bohemica (editor)

Sylvia Pulmannova,
Algebra Universalis (editor)
International Journal of Theoretical Physics (editor)
Reports on Mathematical Physics (editor)

Beloslav Riecan,
Czechoslovak Mathematical Journal (editor)

G. Wimmer
Applications of Mathematics (editor)
Glottometrics (editor)
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Members of international committees, societies

[12] A. Dvurecenskij,
panel of European Research Council for young mathematicians (member)
Member of the Committee of Internation Quantum Structure Association
Member of the European Academy of Sciences

[13] K. Nemoqga,
member of NATO Science for Peace and Security Committee, Information and

Communications Security Panel, Brussels 2008-10
Independent Scientific Evaluation Group, NATO, Brussels 2011

AMS American Mathematical Society (member)
IACR International Association for Cryptology (funkcia: ¢len)
SIAM Society for Industrial and Applied Mathematics (funkcia: ¢len)

[14] S. Pulmannova,
Member of the Committee of Internation Quantum Structure Association
American Mathematical Society — member

[15] R.Fri¢ American Mathematical Society (member)
International Quantum Structures Association (member)

[16] M. Grendar
American Mathematical Society (member)

[17] M. Kochol
American Mathematical Society (member)

[18] J. Korbas
American Mathematical Society (member)

[19] M. Repicky
American Mathematical Society (member)

[20] B.Riecan
Bernoulli Society (member)
EUSFLAT — European Society for Fuzzy Logic and Technology (member)
Matematische Hamburg Society (member)

[21] O. Strauch
American Mathematical Society (member)

[22] O.Such
American Mathematical Society (member)
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iv. List of international scientific awards and distinctions

[1] B. Rie¢an, memorial medal of the Czech Mathematical Society for long years support of the
Czech-Slovak collaboration in mathematics, 2008

[2] A. Dvurecenskij, DrSc. — member of the European Academy of Sciences and Arts,
2011

[3] M. Vajtersic, member of the European Academy of Sciences and Arts, 2011,
nominated by Austria

e National position of the individual researchers
i List of invited/keynote presentations at national conferences documented by

an invitation letter or programme

[1] WIMMER, G.: Matematické modelovanie v jazykovede, STAKAN 2007,
Rusava, 25-27.VV.2007.

[2] GRENDAR, M.: Bayesovskd statistika, Prastan 2009, Kocovce, June 10-12, 2009.

[3] DVURECENSKII, A.: Akademik Jur Hronec jeho Zivot a odkaz, Pozvana prednaska na Dni
akademika Jura Hronca, Bratislava,1.12.2009.

[4] DVURECENSKI, A.: Vedecky a ludsky odkaz Prof. Jura Hronca, Pozvana prednaska na
seminari Dimenzie vedy a duchovna, Bratislava,16.12.2009.

[5] GRENDAR, M.: Empirickd vierohodnost, Robust 2010, Kraliky, 31. 1. - 5. 2. 2010.

[6] POCS, J.: Konvexity zvizov, 12. Konferencia Kosickych matematikov, Herl'any, 13-16. 4.
2011.

[71 SUCH, O.: Cerveno-cierne stromy, Zimna $kola z pravdepodobnosti, Sachti¢ky, 7. 1. 2011.
[8] WIMMER, G.: Kalibracia, Nitrianske Statistické dni, Nitra, 12-13. 5. 2011.

ii. List of employees who served as members of organising and programme
committees of national conferences
(Used abbreviations: P — member of programme committee, O member of organizer

committee, PO member of both ones)

[1]  R. Fri¢ (2007: workshop "Matematické $truktary 2007", MU SAV, Kosice, 29.-30.11.2007 -
PO; 2008: 40. konferencia slovenskych matematikov v Jasnej pod Chopkom — P; 2009: 41.
konferencia Slovenskych matematikov v Jasnej pod Chopkom — P)

[2] K. Nemoga (2008: 40 rokov Rimskeho klubu, Bratislava — PO; 2010: Seminar CRYPTO -
PO)

[3] B. Riean (2008: 40 rokov Rimskeho klubu, Bratislava - PO; Duchovné hodnoty pre dnesok,
Roznava - P; Seminar Matematika a hudba, Banska Bystrica - PO)
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[1]

[2]

[3]

[4]
[5]

[6]
[7]

[8]
[9]
[10]
[11]

[12]

[13]

[14]

[15]
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0. Such (2009: Zimn4 $kola doktorandov, Remata — PO)

List of employees serving in important national scientific bodies (e.g. boards,
committees, editorial boards of scientific journals)
Jan Borsik
Tatra Mountains Mathematical Publications (editor)

Miloslav Duchon

Mathematica Slovaca, (editor)
Tatra Mountains Mathematical Publications, Editor-in-Chief
Zentralblatt Math (editor)

Anatolij Dvuredenskij

Mathematica Slovaca, Managing (editor)
Tatra Mountains Mathematical Publications (editor)
Science & Military (editor)

Michal Feckan

Mathematica Slovaca (editor)
Roman Fri¢

Tatra Mountains Mathematical Publications (editor)
Studies of the University in Zilina (editor)
Jan Haluska

Tatra Mountains Mathematical Publications (editor)
Lubica Hola

Mathematica Slovaca (editor for General topology)
Tatra Mountains Mathematical Publications (editor)
Juraj Hromkovig

Computing and Informatics (editor)
Ferdinand Chovanec

Tatra Mountains Mathematical Publications (editor)
Stanislav Jakubec

Mathematica Slovaca, ¢len redakénej rady (editor)
Julius Korbas

Mathematica Slovaca (editor)

Karol Nemoga
Tatra Mountains Mathematical Publications Managing Editor
Zentrallblatt Math, Managing Editor

Roman Nedela

Acta Universitatis Mathaei Belii (editor)
Tatra Mountains Mathematical Publications (editor)
Miroslav Plos¢ica

Tatra Mountains Mathematical Publications
Silvia Pulmannova

Mathematica Slovaca, Editor-in-Chief
Tatra Mountains Mathematical Publications (editor)
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[17]
[18]
[19]

[20]

[21]

Beloslav Rie¢an

Mathematica Slovaca (editor)
Tatra Mountains Mathematical Publications Editor-in-Chief
Obzory matematiky, fyziky a informatiky (editor)
Tvorba Managing Editor
Oto Strauch

Uniform Distribution Theory, Managing Editor
Marian VajterSic

Computing and Informatics (editor)
Imrich Vrto

Journal od Applied Mathematics, Statistics and Informatics (editor)
Gejza Wimmer

Mathematica Slovaca (editor)
Tatra Mountains Mathematical Publications (editor)
Forum Statisticum Slovacum (editor)
Tibor Zacik
Tatra Mountains Mathematical Publications (technical editor)
Mathematica Slovaca (technical editor)
Zentralblatt MATH (technical editor)

Members of national committees and societies

[22]
[23]
[24]

[25]

[26]

[27]

[28]

[29]

Martin Bec¢ka

Slovak Informatical Society (Slovenska informaticka spolo¢nost’) (member)
Jan Borsik

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Miloslav Duchon

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Anatolij Dvurecenskij

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Slovak Mathematical Society (member)

Learned Socierty SAS (Ucena spolo¢nost’ SAV) (memer of prezidium)
Prezidium of Agency for Research & Development (APVV) (member)
Commission for Mathematics at Acreditation Commsion (member)
Humboldt Club of Slovakia

Roman Fri¢

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Slovak Mathematical Society (Slovenska matematicka spolo¢nost’) (member)
Jan HaluSka

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Slovenska matematicka spolo¢nost’ (member)
Marek Hycko
Slovak Union of Mathematicians and Physicists (JSMF) (secretary)
Jan Jakubik

Slovak Union of Mathematicians and Physicists (JSMF) (secretary)
Learned Society SAS (member)
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[30]

[31]

[32]

[33]

[34]
[35]

[36]

[37]

[38]

[39]

[40]

[1]
[2]

[3]
[4]
[5]

[6]

Galina Jiraskova

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Martin Kochol

Humboldtov klub na Slovensku (member)
Slovak Union of Mathematicians and Physicists (JSMF) (member)
Julius Korba$

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Karol Nemoga

Slovak Union of Mathematicians and Physicists (JSMF) (member)
SPNZ Slovensky plynarensky a naftovy zviz (member)
Miroslav Plosc¢ica

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Miroslav Repicky

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Beloslav Riecan

Slovak Union of Mathematicians and Physicists (JSMF) (member)
Learned Society SAS (Ucena spoloénost’ SAV) (member)
Peter Somora

SPNZ Slovensky plynarensky a naftovy zvéiz (member)
Imrich Vrto

Slovak Union of Mathematicians and Physicists (JSMF) (member)

Slovak Genealogical and Heraldic Society (Slovenska genealogicka a heraldicka

spoloénost’ (member)
Slovenska informaticka spolo¢nost” (member)

Gejza Wimmer
Slovak Union of Mathematicians and Physicists (JSMF) (member)

Slovenska Statisticka a demograficka spolo¢nost’ (funkcia: ¢len vyboru)

Tibor Z4gik
SPNZ Slovensky plynarensky a naftovy zvédz (member)
Slovak Union of Mathematicians and Physicists (JSMF) (member)

List of national awards and distinctions

B. Rie¢an, Golden Medal of Matej Bel University, 2007.

P. Vadovi¢, Stefan Schwarz Fund of the Slovak Academy of Sciences for the best PhD
students, 2007
A. Dvurecenskij, Award of the Literary Fund for citation response, 2007

A. Zemankova, Honorary Estimation ,,Scholar of the Slovak Republic 2006
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A. Zemankova, the 2nd place in the “Contest of Young Scientific Collaborators of SAS

under 35 years”, 2008

A. Dvurecenskij, Honorory Member of the Union of Slovak Mathematicians and

Physicists, 2008
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[8]

[9]

[10]

[11]
[12]

[13]

[14]

[15]

[16]
[17]

[18]
[19]

[20]

[21]

[22]

[23]
[24]
[25]
[26]
[27]
[28]
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E. Vincekova, Stefan Schwarz Fund of the Slovak Academy of Sciences for the best PhD
students, 2008

J. Jakubik, the Order of Ludovit Stur of the Ist class, estimated by the President of the
Slovak Republic by the Constitution Day. 2008

S. Pulmannova, the Estimation of Minister of Education of SR “The personality of the
science and techniques for outstanding results of R&D”2008

A. Dvureéenskij, Honorary Plaque of Jur Hronec for Merits in Mahematical
Sciences, SAS, 2009

S. Pulmannova, Award of the Slovak Academy of Sciences, 2009

G. Wimmer, Honorary Plaque of Jur Hronec for Merits in Mahematical Sciences,
SAS, 2009

S. Jakubec, Honorary Plague of Jur Hronec for Merits in Mahematical Sciences, SAS,
2009

A. Dvurecenskij, the Estimation of Minister of Education of SR “The personality of the
science and techniques for outstanding results of R&D”2009

A. Dvurecenskij, Memorial Plaque of the Academy of Armed Forces of SR, L. Mikulas,
2009

A. Dvurecenskij, Memorial Plaque of the Faculty of Natural Sciences, UKF Nitra, 2009

M. Feckan, Award of Literary Fund for scientific literature, 2009

G. Wimmer, the Golden Medal of Matej Bel University, B. Bystrica, 2009

N. Dilna, Stefan Schwarz Fund of the Slovak Academy of Sciences for the best PhD students,
2009

M. Duchon, Award for Development of the Slovak Science in Inland and Abroad, Literary
Fund, 2010

J. Pécs, Stefan Schwarz Fund of the Slovak Academy of Sciences for the best PhD students,
2010

L. Torok, Stefan Schwarz Fund of the Slovak Academy of Sciences for the best PhD
students, 2010

T. Zatik, Technologist of the Year SR 2009, 2010

N. Dilna, Scholar of the Year SR 2009, Young Scholar, 2010

J. Pocs, Award of Literary Fund for scientific literature, 2010

L. Torok, Award of the President of the Slovak Republic, 2010

E. Vincekova, Stefan Schwarz Award of JSMF for Young Mathematicians, 2010

A. Zemankova, Award of Minister of Education SR for Young Scholars, 2010
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[29] N. Dilna, the 2nd place in the “Contest of Young Scientific Collaborators of SAS under 35
years”, 2011
[30] A. Dvurecenskij, the nomination to award “Crystal Wing” 2011

V. Supplementary information and/or comments documenting international and
national status of the Organisation

The Institute is publishing three international journals. It was a center of Commission for Defenses of PhD
theses in Probability Theory and Mathematical Statistics till 31.12.2010.

Profs. J. Hromkovi¢ and G. Wimmer were the Head of the DrSc. Commissions (DrSc. is the highest scientific
degree in our country) and the Institute is a site of these two DrSc. commissions: (i) Computer Science, and (ii)
Measurement Theory.

It is a center of the Slovak Association for the Club of Rome.

Many of our colleagues are members of important Colleges of the Slovak Academy of Sciences or scientific
boards at faculties and universities, or in commissions for defence of PhD or DrSc. Dr. Pulmannova is
a member of a committee of Slovak Fundation.

We note that in the nineties 6 our colleagues gain the prestige scholarship of the Humboldt Foundation at
German Universities.

Using the National Scholarship Programme via SAIA, 12 foreigner postdocs and professor visited our Institute
in 2008-2011 and they spent 45 months in total.

Our colleagues regularly are reviewing scientific papers for prestigious international journals, as well as they
are many-years collaborators of Zentralblatt Mathematik and Mathematical Reviews. Besides they are
evaluators of many international scientific projects.

Profs. A. Dvurecéenskij, J. Jakubik, and B. Riecan are members of the Learning Society of the Slovak Academy
of Science.

4. Project structure, research grants and other funding resources

e International projects and funding

i. List of major projects within the European Research Area — 6th and 7th
Framework Programme of the EU, European Science Foundation, NATO, COST,
INTAS, CERN, ESA etc. (here and in items below please specify: type of project,
title, grant number, duration, total funding and funding for the Organisation,
responsible person in the Organisation and his/her status in the project, e.g.
coordinator, work package leader, investigator)

[1] Breath-gas analysis for molecular-oriented detection of minimal diseases - BAMOD (Analyza

vydychovanych plynov pre molekulovo orientovanu detekciu zriedkavych choréb), LSHC-
CT-2005-019031, 2/2006 — 1/2008, =0, EUR, G. Wimmer — investigator.

[2] Universal algebra and lattice theory (Univerzalna algebra a tedria zvdzov), INTAS 03-51-
4110, 4/2004 — 3/2007, =664,- EUR, M. Ploscica — investigator.

[3] Graphs and Algorithms (GRAAL), COST 293, 10/2004 - 10/2008, =0,- EUR,
I. Vrt'o — investigator.

[4] Geometric representations and symmetries of graphs, maps and other discrete structures and
applications in science (Geometrické reprezentacie a symetrie grafov, map a inych
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diskrétnych $truktar s aplikaciami vo vede), EUROGIGA, ESF-EC-0009-10, 5/2011 — 4/2014,
=4 000,- EUR, R. Nedela — investigator.

ii. List of other international projects incl. total funding and funding for the
Organisation

[1] Some classes of operators in B-spaces, topologies on functions spaces, harmonic analysis and
moments of vector measures and applications (Niektoré triedy operatorov v B-priestoroch,
geometria B-priestorov, topoldgie na priestoroch funkcii, harmonicka analyza a momenty
vektorovych mier a aplikacie), SK-CZ-07906, 1/2006 — 12/2007, =2 821,- EUR.

[2] Algebraic and Logical Systems of Soft Computing (Algebraické a logické systémy soft
computingu), SK-IT-15, 1/2004 — 12/2007, =2 656,- EUR.

[3] The QR matrix factorization and its applications (Factorisation QR performante et son
application dans les problems aux moindres carres), File 15521ZG, 1/2007 — 12/2009, =664,-
EUR.

[4] Commutative and Non-commutative Methods of Soft Computing (Komutativne a
nekomutativne metody soft computing), SK-IT 0016-08, 6/2009 — 12/2011, =4 359,- EUR.

[5] Number Theory and its Applications (Teoria ¢isel a jej aplikacie), SK-CZ-0098-07, 2/2008 —
12/2009, =1304,- EUR.

[6] Quasi-Monte Carlo integration and pseudo-random generators (Quasi-Monte Carlo
integrovanie a pseudonahodné generatory), SK-BG-0019-08, 1/2009 — 10/2010, =3 627,-
EUR.

iii. List of other important projects and collaborations without direct funding

[1] Austrian Grid Il (WP 7: Datagrid), 7/2007 — 9/2009 - bilateral project funded by
Bundesministerium fuer Bildung, Wissenschaft und Kultur, Austria, M. VajtersSic - investigator.

[2] Integration Theory in abstract spaces (Teoria integralu v abstraktnych priestoroch), 1/2007 -
12/2009, bilateral project funded by SAS, Slovakia and CNR, Italy, J. Haluska — investigator.

[3] Number theory and cryptology (Teéria Cisel, algelgra a kryptologia), 1/2006 — 12/2008,
Academic agreement between SAS, Slovakia and AV CR (Academy of Czech Republic), Czech
Republic, O. Strauch — investigator.

[4] Measures in Vector Spaces and Fuzzy Measures (Miery vo vektorovych priestoroch a fuzzy
miery), 1/2006 — 12/2008, Institutional cooperation between MI SAS, Slovakia and Institut de
Mathématique Pure et Appliquée UCL, LovainlaNeuve, Belgium, M. Duchon - investigator.

[5] Fuzzy Logics and Their Applications (Fuzzy logiky a ich aplikdcie), 1/2006 — 12/2008,
Institutional cooperation between MI SAS and Ul AV CR (Institute of Informatics of Academy
of Sciences, Czech Republic), M. Duchon — investigator.

[6] Fuzzy Systems and Their Applications (Fuzzy systémy a ich aplikacie), 1/2006 — 12/2008,
Cooperation between MI SAS, Slovakia and Institute of Theory of Information and
Automatization, Academy of Sciences, Czech Republic, M. Duchon — investigator.

[7] Intuitionistic fuzzy sets theory and applications (Intuicionistické fuzzy mnoziny tedria a
aplikacie), 1/2008 — 12/2010, bilateral project funded by SAS, Slovakia and Bulgarian Academy
of Sciences, B. Rie¢an — investigator.

[8] Number theory, algebra and cryptology (Teoéria ¢isel, algebra, kryptoldgia), 1/2009 - 12/2011,
Academic agreement between SAS, Slovakia and AV CR (Academy of Czech Republic), Czech
Republic, O. Strauch — investigator.
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[9] Measures in Vector Spaces and Fuzzy Measures (Miery vo vektorovych priestoroch a fuzzy
miery), 1/2008 — 12/2010, Institutional cooperation between MI SAS, Slovakia and Institut de
Mathématique Pure et Appliquée UCL, LovainlaNeuve, Belgium, M. Duchoti - investigator.

[10] Fuzzy Logics and Their Applications (Fuzzy logiky a ich aplikacie), 1/2008 — 12/2010,
Institutional cooperation between MI SAS and Ul AV CR (Institute of Informatics of Academy
of Sciences, Czech Republic), M. Duchon — investigator.

[11] Fuzzy Systems and Their Applications (Fuzzy systémy a ich aplikacie), 1/2008 — 12/2010,
Cooperation between MI SAS, Slovakia and Institute of Theory of Information and
Automatization, Academy of Sciences, Czech Republic, M. Duchoi — investigator.

[12] Research in Number Theory (Vyskum v oblasti tedrie ¢isel), since 2000, longterm cooperation
between MI SAS and Univ. St. Etiene, France, O. Strauch — investigator.

[13] Measures in Vector Spaces and Fuzzy Measures (Miery vo vektorovych priestoroch a fuzzy
miery), 1/2010 — 12/2012, Institutional cooperation between MI SAS, Slovakia and Institut de
Mathématique Pure et Appliquée UCL, LovainlaNeuve, Belgium, M. Duchon - investigator.

[14] Fuzzy Logics and Their Applications (Fuzzy Iogikyv a ich aplikacie), 1/2010 — 12/2012,
Institutional cooperation between MI SAS and Ul AV CR (Institute of Informatics of Academy
of Sciences, Czech Republic), M. Duchon — investigator.

[15] Fuzzy Systems and Their Applications (Fuzzy systémy a ich aplikacie), 1/2010 — 12/2012,
Cooperation between MI SAS, Slovakia and Institute of Theory of Information and
Automatization, Academy of Sciences, Czech Republic, M. Duchon — investigator.

[16] Operators in Banach spaces, geometry of Banach spaces, topology, harmonic analysis of vector
measures, applications (Niektoré triedy operatorov v Banachovych priestoroch, geometria
Banachovych priestorov, topologie na priestoroch funkcii, harmonickd analyza a momenty
vektorovych mier a ich aplikacie), 1/2010 — 12/2012, Cooperation with Czech Academy of
Sciences, M. Duchoii — investigator.

e National projects and funding
i. List of projects supported by the European Social Funds (ESF) and Structural
Funds of EU and the role of the Organisation

(abbreviations: A — leading organization, B — partner organization)

[1] Creation of a stable work group for a development and an application in a gas dynamic research

(Vytvorenie stabilnej pracovnej skupiny pre rozvoj a aplikaciu vyskumu v oblasti dynamiky
plynu), JPD3 200,13120200037, 10/2005 — 9/2008, =116 710,- EUR, Role A.

[2] QUTE - Center of excellency of quantum technologies (QUTE - Centrum excelentnosti
kvantovych technologii), IMTS 26240120009, 5/2009 — 3/2011, =44 861,- EUR , Role B.

[3] meta-QUTE Center of excellency of quantum technologies (meta-QUTE - Centrum
excelentnosti kvantovych technologii), IMTS 26240120022, 3/2010 — 2/2012, =45 190,- EUR,
Role B.

ii. List of projects supported by APVV and the role of the Organisation

2007 and earlier
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[1] Probabilistic ad algebraic methods of uncertainty and quantum structures (Pravdepodobnostné
a algebraické metody neurcitosti a kvantovych struktur), APVV-0071-06, 01/2007 — 06/2010,
=138 252,- EUR, Role A.

[2] Topological structures on function spaces and hyperspaces, integration in ordered vector
spaces, continuous and positive operators (Topologické Struktry na funkcionalnych
priestoroch a hyperpriestoroch, integrovanie v usporiadanych vektorovych priestoroch, spojité
a pozitivne operatory), APVT-51-00690, 1/2005 - 12/2007, =15 900,- EUR, Role A.

[3] Colouring Problems in Graph Theory (Problémy farbenia v tedrii grafov), APVT-51-027604,
1/2005 — 12/2007, =32 331,- EUR, Role A.

[4] Discrete structures in algebra and geometry (Diskrétne Struktary v algebre a geometrii),
APVV-51-009605, 3/2006 — 3/2009, =68 880,- EUR, Role A.

[5] Networks and Mobile Computations: Communication, Structure and Complexity (Siete a
mobilné vypocty: komunikacia, Struktara a zlozitost), APVV-0433-06, 2/2007 — 06/2010,
=19 334,- EUR, Role B.

2008

[6] Personal motor car fires, fires computer simulation and their experimental verification
(Poziare osobnych motorovych vozidiel, poéitacova simulacia poziarov a ich experimentalne
overenie), APVV053207, 9/2008 — 12/2010, =18 119,- EUR, Role B.

[7] Algebraic approach to noncommutative probability (Algebricky pristup k nekomutativne;
pravdepodobnosti), LPP019907, 6/2008 — 11/2011, =27 185,- EUR, Role A.

2011

[8] Nonlinear phenomena in continuous and discrete dynamical systems (Nelinearne javy Vv
spojitych a diskrétnych dynamickych systémoch), APVV-0134-10, 5/2011 — 5/2014, =5 119,-
EUR, Role B.

[9] Algorithms, automatons and discrete data structures (Algoritmy, automaty a diskrétne datové
Struktary), APVV-0035-10, =8 815,- EUR, Role B.

[10] Statistical methods for uncertainty analysis in metrology (Statistické metody pre analyzu
neistot v metroldgii), APVV-0096-10, =5 639,- EUR, Role B.

iii. Number of projects supported by the Scientific Grant Agency of the Slovak
Academy of Sciences and the Ministry of Education (VEGA) for each year, and
their funding

VEGA 2007 2008 2009 2010 2011
number 19 16 17 16 18
funding in the year (EUR) 42488 45874 70160 77974 73920

e Summary of funding from external resources (based on annual financial report

of the Organisation)
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External resources 2007 | 2008 | 2009 | 2010 | 2011 total | average

external resources (milions of EUR) 0,287 | 0,118 | 0,222 | 0,057 | 0,378 | 1,062 0,212

external resources transfered to
coooperating research organisations 0,041 | 0,043 | 0,019 | 0,004 | 0,004 | 0,111 0,022
(milions of EUR)

ratio between external resources and total

0,600 | 0,237 | 0,416 | 0,104 | 0,722 - 0,416
salary budget

overall expenditures from external as well
as institutional resources (milions of EUR)

1,136 | 0.996 | 1,088 | 1,001 | 0,992 | 4,217 | 1,054

iv. Supplementary information and/or comments on research projects and funding

resources

Institute of Mathematics SAS was a partner organisation in the project Centre of Excellence of the
Slovak Academy of Sciences, the principal organization is Institute of Physics SAS:
[3] Centre of Excellence Physics of Information, 1/2/2005 1.2005—12.2008, 18 588,60
Eur
[4] Centre of Excellence SAS- Quantum Technologies, 1.2009-12.2012, = 15 975,00 Eur
Unfortunately, when the Framework Program started to be more oriented to applied projects,

mathematical projects were not welcome in this Program. Anyway, during the last period we

th
participated at the 6 Framework Program, BAMOD, Breath-gas analysis for molecular-oriented
detection of minimal diseases together with Univ. Innsbruck and Institute of Measurement SAS.

We have applied also for a new project.

Organisation of PhD studies, other pedagogical activities

i. List of accredited programmes of doctoral studies (as stipulated in the
previously effective legislation as well as in the recently amended Act on the
Universities)

[1] 9-1-9 Applied Mathematics (Aplikovana matematika) — cooperation with Faculty of
Mathematics, Physics and Informatics, Commenius University, Bratislava, since 2006 under
Act 131/2002

Closing PhD. programmes - until the end of 2010 - (no new students, present students were
finishing their thesis and defences under Act 131/1997)
[1] 11 -02 -9 Algebra and Number Theory (Algebra a teodria Cisel)
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[2] 11 -04 -9 Mathematical Analysis — Calculus (Matematicka analyza)

[3] 11 -06 — 9 Probability and Mathematical Statistics (Pravdepodobnost’ a
matematicka Statistika)

[4] 11 -80 -9 Theoretical Computer Science (Teoreticka informatika)

[5] 11-14 -9 Applied Mathematics (Aplikovana matematika)

[6] 11-81-9 Theory of Teaching Computer Science (Teoéria vyu€ovania
informatiky)

ii. Summary table on doctoral studies (number of internal/external PhD students;
number of students who completed their study by a successful thesis defence;
number of PhD students who quitted the programme)

PhD study 31.12.2007 31.12.2008 31.12.2009 31.12.2010 31.12.2011

number of potential PhD
supervisors

PhD students

number
defended thesis
students quitted
number
defended thesis
students quitted
number
defended thesis
students quitted
number
defended thesis
students quitted
number
defended thesis

students quitted

internal

w
-
SN
(o]
w
o

10

N
o
(o]
N
o

10

o

o

external

supervised at external
institution by the research
employees of the assessed
organisation

20| 3 1 9 1 0 9 2 0| 8 0 0|14] O

iii. Postdoctoral positions supported by
a) external funding (specify the source)
APVV LPP -0199-07 - 6/2008 — 11/2011 - E. Vincekova

b) internal funding - the Slovak Academy of Sciences Supporting Fund of Stefan
Schwarz
P. Vadovi¢ (2007), E. Vincekova (2008), N. Dilna (2009), L. Térék, J. Pécs (2010)




[1]
[2]
[3]
[4]
[5]

[6]
[7]
[8]
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c) Up to June 30, 2010, the Institute of Mathematics was a headquarter of the DrSc.-
commisions for 11-80-0 Computer Science, 02-12-13 Metrology, 11-06-9 Probability

and Mathematical Statistics.

iv. Summary table on pedagogical activities in undergraduate programmes for

each year

Teaching 2007 2008 2009 2010 2011
lectures (hours/year) 951 1209 986 829 629
practicum courses (hours/year) 832 980 601 499 432
supervised diploma works (in total) 24 28 40 35 11
members in PhD committees (in total) 13 15 14 12 8
members in DrSc. committees (in total) 5 4 3 2 1
rrlembers in university/faculty councils 2 6 6 6 6
(in total)
membfars in rfabllltatlonllnauguratlon 4 6 5 6 5
committees (in total)

v. List of published university textbooks

Vi.

ZEMANKOVA, A.— KOMORNIKOVA, M.: RieSenie iloh linedrneho programovania
pomocou programu Excel, FM UK, Bratislava, 2007.

WIMMER, G.— WIMMEROVA, S.. Tedria pravdepodobnosti, Slovenska
pol'nohospodarska univerzita v Nitre, Nitra, 2007. ISBN: 978-80-8069-917-8

KOCHOL, M. - KRIVONAKOVA, N. Introduction to Graph Theory. Zilina : EDIS -
vydavatel'stvo Zilinskej univerzity, 2009. 138 s. ISBN 978-80-554-0128-7

OKSA, G.: Uvod do numerickych metéd linearnej algebry, vydavatel'stvo STU, Bratislava,
2009

RIECAN, B. - CUNDERLIKOVA, K. Matematika pre gymnazia : Pravdepodobnost a
Statistika. Slovakia : Slovenské pedagogické nakladatel'stvo - Mladé leta, 2009. 112 s. ISBN
978-80-10-01520-7.

HALUSKA, J.. Zaklady funkciondlnej analyzy. Zilina : EDIS - Publishing House of the
University of Zilina, 2010. 206 s. ISBN 978-80-554-0177-5

BACHRATY, H. - GIV{ENDAVR JR., M. - BACHRATA, K.. 4ko sa pocita
pravdepodobnost? 1. vyd. Zilina : Zilinska univerzita, 2010. 326 s. ISBN 978-80-554-0226-0.

KOCHOL, M.: Tension and Flow Polynomials and Orientations on Graphs. Zilina : EDIS -
vydavatel'stvo Zilinskej univerzity, 2010. 92 s. ISBN 978-80-554-0210-9.
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[9] KOCHOL, M.: Superposition, Snarks and Flows. Zilina : EDIS - vydavatel'stvo Zilinskej
univerzity, 2009. 123 s. ISBN 978-80-554-0082-2.

[10] KOCHOL, M.: Integral Variants of Combinatorial Polynomials, EDIS - vydavatelstvo
Zilinskej univerzity, Zilina, (2009), 114 s., ISBN 978-80-554-0127-0

vii.Number of published academic course books
viii.  List of joint research laboratories/facilities with the universities

[1]  Laser Center — Faculty of Natural Sciences, Commenius University, Bratislava (cooperation
via QUTE and meta-QUTE projects)

[2]  Institute of Mathematics and Informatics, Banska Bystrica — Joint Institute of Mathematical
Institute of SAS and Faculty of Natural Sciences of Matej Bel University in Banska Bystrica —
it was renewed in 2008

iX. Supplementary information and/or comments on doctoral studies and

pedagogical activities

According to the old system of PhD study, our Institute had rights for 6 programs in mathematics. In a new
system which is performed with a strong connection with universities, we have only one, because, we could have
a program if only some Slovak university has it. For examples, algebra and number theory or computer science
were nowhere at our universities because they haven’t any specialist in the program, therefore, it is not at our
Institutes, however we have specialists.

Nevertheless that scholarships for PhD-studies in our country are very low, every year we have applicants for the
doctorial study. We recall that to have applicants from Slovakia is not easy even for faculties. Due to regulations
by Slovak Academy of Sciences, we could accept at most three students at our Institute. The level of our PhD-
study is traditionally very high confirmed also by a fact that in the last years three young mathematicians of EU
(Italy, Germany, Malta) obtained their PhD degree at our Institute.

Unfortunately, the new system of PhD study as the third grade of university study is not optimal thanks to the
rule that the candidate has to finish his study including the defense within the standard length of study. This
caused that the level of theses is not very high as before, but we are still paying attention to high quality.
Therefore, now there is a small problem to attract PhD students to study at the Institute.

Besides of leading our own PhD-students in both forms internal and external, plenty of our colleagues are PhD-
tutors of students on many Slovak universities. During the period 2007-11 we have 14 successful defenses. The
Institute was the center of the whole Slovak Commission for PhD-study in Probability and Mathematical
Statistics.

6. Applied research

i. List of the most important results of applied research projects and their socio-

economic impact



[1]

[2]

[3]

o1

Leak detection and localization in natural gas transport. The leak detection and location model for
gas transit pipelines and its software implementation were developed in cooperation with company
CSE-Servelec, s.r.o for Yemen LNG Company Ltd.

Transit gas pipeline system optimization according to present line pack. Continuing the
cooperation with eustream, a.s. (former SPP — Tranzit, a.s.), the project of optimization of the settings
of compressor stations according to various parameters and the condition of a preset total amount of gas
has been successfully realized.

Fire Simulation in Tunnels. We have simulated the origin and spread of a fire in tunnels. This
research is very important for everyday life and it met with great interest of state bodies that are
responsible for the traffic safety. Our computations showed that these simulations are very time-
consuming so that the whole simulation has to be performed using parallel, highly efficient computers.

List of the most important studies commissioned for the decision-making

authorities, the government and NGOs, international and foreign organisations

None

List of patents issued abroad, incl. revenues

None

iv.

List of the patents issued in Slovakia, incl. revenues

None

V.

List of licences sold abroad, incl. revenues

None

Vi.

List of licences sold in Slovakia, incl. revenues

None

Vii.

List of contracts with industrial partners, incl. Revenues

[1] Contract with Slovak Gas Company, 2007-08, 332205 Eur
[2] Contract with eustream, a.s. Nitra (former Slovak Gas Company) 2009-2011, 332205 Eur

[3] CSE Servolec Nitra, 2007-2011, 200037,57 Eur,

[4] National Security Bureau, -
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viii. List of research projects with industrial partners, incl. revenues

Outreach activities 2007 | 2008 | 2009 | 2010 | 2011 total

studies for the decision sphere, government and NGOs,
international and foreign organisations

7. Popularisation of Science

i. List of the most important popularisation activities
2007:

[1] V. Buzek-D. Caplovié—A. Dvureéenskij: Vedomostnd spolocnost a vedomostnd ekonomika,
Beseda s novinarmi v klube VTS o vede pri kave, 8. 2. 2007, 90 min.

[2] R. Fri¢: Prednaska na tému Vztah naboZenstva a prirodnych vied, Metodicko-pedagogické
centrum v PreSove, 22. 11. 2007.

[3] R. Fri¢: Prednaska na tému Vzt'ah ndboZenstva a prirodnych vied, Kogice, 4. 12. 2007.

[4] Prednaska v ramci tyzdia vedy poriadanom Eurdpskou Komisiou — J. Haluska: Hudobnd a
priestorova akustika, Konzervatorium KoSice.

[5] Prednaska - M. Grendar: Boltzmannov problém a Metéda najvicSej entropie, Gymnazium J. G,
Tajovského, Banska Bystrica.

[6] Prednaska - M. Grendar: Boltzmannov problém a Metéda najviicsej entropie, Gymnazium A.
Sladkovica, Banska Bystrica.

[7] Prednaska -M. Grendar: Boltzmannov problém a Metéda najvicsej entropie, Gymnazium L.
Stura, Zvolen.

[8] J. Jakubik: Referat o latinsky pisanej ucebnici algebry od M. Lipschica vydanej v Kosiciach r.
1738, Konferencia pri prilezitosti 350. vyrocia zalozenia Kosickej univerzity.

2008:

[9] A. Dvuregenskij-T. Zacik-K. Nemoga: Matematici SAV pomdhajii prepravovat plyn, SAV,
tlatova beseda na pode SAV, dna 24. 4. 2008.

[10] Prednaska — M. Grendar: Moderné metédy aplikovanej Statistiky, Gymnazium J. G. Tajovského
v Banskej Bystrici.

[11] Prednéaska — M. Grendar: Moderné metédy aplikovanej Statistiky, Gymnazium A. Sladkovica v
Banskej Bystrici.

[12] Prednaska — M. Grendar: Moderné metody aplikovanej Statistiky, Gymnazium L. Stira vo
Zvolene.

[13] Prednaska — M. Grendar: Matematické pozadie niektorych metéd modernej aplikovanej
Statistiky, Gymnazium J. G. Tajovského v Banskej Bystrici.

[14] Prednaska — M. Grendar: Jaynesova kocka, Matematicky klube MaK, Chata pod Suchym
vrchom, Banska Bystrica.
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[15] Prednaska — M. Grendar: Nazretie do modernej aplikovanej Statistiky, 40. konferencia
slovenskych matematikov v Jasne;j.

[16] Prednaska v ramci Europskeho tyzdiia vedy a techniky — J. HaluSkova, Evanjelické Gymnazium
J. Tranovského v Liptovskom Mikulasi.

[17] Prednaska — K. Nemoga—T. Zagik: Aplikdcie matematiky pri optimalizécii prepravy plynu, Snem
JSMF, Nitra, 26. 8. 2008.

[18] Prednaska — G. Jiraskova: P=NP? Alebo: Ako sa stat' miliondrom..., Popoludnie s informatikou,
PF UPJS Kosice, 27. 11. 2008.

[19] Prednéaska v ramci Eurdpskeho tyzdia vedy a techniky — K. Nemoga: Aplikdcie matematiky v
kryptologii, Kosice, november 2008.

[20] Prednéaska v ramci Eurépskeho tyzdia vedy a techniky — J. Pocs: dko pracujii matematici,
Gymnazium Alejova, Kosice, 24. 11. 2008.

[21] Prednaska v ramci Eurdpskeho tyzdiia vedy a techniky — G. Wimmer: Odhady a testy, FPV
UMB, Banska Bystrica, 25. 11. 2008.

20009:

[22] Prednaska v ramci Eurépskeho tyzdia vedy a Diia otvorenych dveri MU SAV — A.
Dvurecéenskij: Matematika na Slovensku a v SAV, MU SAV, Bratislava, 3. 11. 2009.

[23] Prednaska v ramci Celoslovenskej sttaze mladych organistov — J. Haluska: Stredneténové
ladenia v 17.stor. Akustické stvarnenie hudobného charakteru v Dobre temperovanom klaviri J.
S. Bacha, Statne konzervatorium Kosice,4. 11. 2009.

[24] Prednaska v ramci Eurépskeho tyzdiia vedy a Diia otvorenych dveri MU SAV — E. Halugkova:
Matematika prevazne vizne, Evanjelické gymnazium, Liptovsky Mikulas, 5. 11. 2009.

[25] Prednaska — G. Jiraskova: P vs NP problém, Matematicky piatok, Slezska univerzita, Opava,
Ceska Republika, 10. 10. 2009.

[26] Predndska — G. Jiraskova: P=NP? Alebo - ako sa stat’ miliondrom,, Programatorska sutaz
PALMA, DaniSovce, 25. 4. 2009.

[27] Prednaska — G. Jiraskova: Prvocisla, Riemann a Riemannova hypotéza, Popoludnie s
informatikou, PF UPJS, Kosice, 5. 11. 2009.

[28] Prednéaska v ramci Europskeho tyzdia vedy a Diia otvorenych dveri MU SAV — K. Nemoga:
Utajeny svet Sifrovania, MU SAV, 3. 11. 20009.

[29] Prednaska v ramci Eurdpskeho tyzdia vedy a Dna otvorenych dveri MU SAV — G. Oksa-L.
Halada: Ako matematika hasi poZiare, MU SAV, 3. 11. 20009.

[30] Prednaska v ramci Eurdpskeho tyzdiia vedy a Diia otvorenych dveri MU SAV — 1. Vrto: Tedria
grafov — od hlavolamov po integrované obvody, 3. 11. 2009.

[31] Prednagka v ramci Eurdopskeho tyzdiia vedy a Dia otvorenych dveri MU SAV — T. Zagik:
Aplikacie matematiky v plynarstve, 3. 11. 2009.

2010:
[32] Prednaska v ramci Noci vyskumnika — A. Dvuregenskij: Caro matematiky, SNM, 22. 9. 2010.

[33] Prednaska v ramci Eurdpskeho tyzdia vedy a techniky a Dia otvorenych dveri MU SAV — A,
Dvurecenskij: Caro matematiky, 9. 11. 2010.

[34] Prednaska pre doktorandov v ramci projektu QUTE — A. Dvuredenskij: Gleasonova veta a jej
aplikacie, 7. 12. 2010.
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[35] Pozvana popularizaéna prednaska pre $tudentov ZS a Gymnézia v Tornali — A. Dvureéenskij:
Co dokaze matematika, http://dadka.sk/ZS_slov/beseda_o_matematike.html, 22. 4. 2010.

[36] Prednaska v ramci Eurdpskeho tyzdia vedy — R. Fri¢: Od ostrej matematiky ku neostrej
matematike, Katolicka univerzita v Ruzomberku, 9. 11. 2010.

[37] Prednéska v ramci Eurdpskeho tyzdha vedy — R. Fri¢: Re¢ matematiky: presne, intuitivne,
nepresne, Gymnazium sv. Tomasa Akvinského, Kosice. 8. 11. 2010.

[38] Prednaska v ramci Eurépskeho tyzdiia vedy — E. Haluskova: Abecedy matematiky, ZS Kvacany,
18. 11. 2010.

[39] Prednaska v rimei Eurépskeho tyzdiia vedy — E. Haluskova: Abecedy matematiky, Evanjelicka
ZS Lipt. Mikulas, 16. 11. 2010.

[40] Prednaska v ramci Eurdpskeho tyzdia vedy — E. Haluskova: Abecedy matematiky, Evanjelické
gymnazium Lipt. Mikulas, 12. 11. 2010.

[41] Prednaska v rimci Europskeho tyzdia vedy a Dhia otvorenych dveri MU SAV — K. Nemoga:
Utajeny svet Sifrovania, MU SAV, 9. 11. 2010.

[42] Prednaska v ramci Europskeho tyzdia vedy a Diia otvorenych dveri MU SAV —G. Oksa: Ako
matematika hasi poZiare, MU SAV, 9. 11. 2010.

[43] Prednaska v ramci Europskeho tyzdia vedy a Diia otvorenych dveri MU SAV —T. Zacik: Ako
matematika pomaha prepravovat plyn, MU SAV, 9. 11. 2010.

2011:

[44] Prednaska — A. Dvureéenskij: Naco sii nam kvantové Struktiry, Prir. fak. Univer. Olomouc, CR,
20. 11. 2011.

[45] Prednagka v ramci Eurépskeho tyzdiia vedy a Diia otvorenych dveri MU SAV — R. Fri¢:
Bernoulliho Ars Conjectandi a smery rozvoja pravdepodobnosti, Katolicka univerzita v
Ruzomberku, 9. 11. 2011.

[46] Prednéaska v ramci Eurdpskeho tyzdia vedy a Dfia otvorenych dveri 'MU SAV —R. Fri¢:
Bernoulliho Ars Conjectandi a smery rozvoja pravdepodobnosti, MU SAV — Detasované
pracovisko Kosice, 7. 11. 2011.

[47] Prednaska v ramci Eurdpskeho tyzdia vedy a Diia otvorenych dveri MU SAV — E. Halugkova:
Chemické grafy, Evanjelické gymnazium, Liptovsky Mikulas, 11. 11. 2011.

[48] Prednaska v ramci Eurdpskeho tyzdiia vedy a Dita otvorenych dveri MU SAV — E. Halugkova:
Chemické grafy, EZS Liptovsky Mikulas, 10. 11. 2011.

[49] Prednaska v ramci Eurépskeho tyzdia vedy a Dita otvorenych dveri MU SAV — E. Halugkova:
Chemické grafy, ZS Kvacany, 7. 11. 2011.

[50] Prednaska — G. Jiraskova: P=NP? Alebo: Ako sa stat milionarom, Letna §kola Pytagoras,
Hronec, 14. 7. 2011.

[51] Prednaska — G. Jiraskova: Prvociselna veta a Riemannova hypotéza, Matematicky piatok,
Slezska univerzita, Opava, Ceska Republika, 11. 2. 2011.

[52] Prednaska v ramci Europskeho tyzdiia vedy a Dha otvorenych dveri MU SAV — K. Nemoga:
Matematika a svet Sifrovania, MU SAV, 8. 11. 2011.

[53] Prednaska v ramei Eurdpskeho tyzdia vedy a Dha otvorenych dveri MU SAV — K. Nemoga-T.
zacik: Ako matematika pomdha prepravovat plyn, MU SAV, 8. 11. 2011.

[54] Prednaska v ramci Eurdpskeho tyzdiia vedy a Diia otvorenych dveri MU SAV — G. Oksa: Ako
matematika hasi pozZiare, MU SAV, 8. 11. 2011.
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[65] Matematicky krazok — E. Haluskova: Zdbavnd matematika, EZS Liptovsky Mikulas.

Interviews in Radio/Discussions in Radio/Radio:

2007:

[56] A. Dvuregenskij, Rozhovor v Slovenskom rozhlase, 8. 2. 2007 0 12.30.

[57] R. Fri¢: Rozhovor na tému Matematika okolo nds, Radio Lumen, relacia Emauzy, 2. 9. 2007.

[58] J. Halugka: Interview o knihe - Jan Haluska: Hladanie harmédnie — vyznanie matematika o
hudbe a trocha aj o filozofii, Veda, Bratislava 2006, pp. 295, ISBN 80-224-0918-9, Radio
Lumen.

[59] A. Dvureenskij: O matematike, Radio Devin, reldcia Solarium, beseda, 10. 6. 2008, 13.00—
13.30.

[60] Slovenskda akadémia vied udelovala ceny najvyznamnejsim slovenskym bdadatelom a
propagatorom nasej vedy. (19.06.2008; Rozhlasova stanica Slovensko; Popoludnie s rozhlasom;
14.30; 3,5 min.; HARAJ Igor) Rozhovor A. Dvurecenského s redaktorkou K. Kacerovou.

[61] Ako nasi matematici prepravujii plyn (1. ¢ast), beseda na stanici Radio Slovensko, 20. 6. 2008,
17.10-17.30, A. Dvureceskij.

[62] Rozhovor s A. Dvurecenskym. Radio Regina, reldcia Stretnutia, 23. 6. 2008, 20.00— 20.30.

[63] A. Dvurecenskij-K. Nemoga: Aplikacia matematiky pri preprave plynu, Radio Devin, relacia
Solarium, beseda, 11. 9. 2008, 13.00-13.30.

[64] K. Nemoga: Aplikdacie matematiky v kryptolégii 1, Radio Devin, relacia Solarium 25. 9. 2008,
13:00.

[65] K. Nemoga: Aplikdcie matematiky v kryptolégii 11, Radio Devin, relécia Solarium 2. 10. 2008,
13:00.

20009:

[66] Rozhovor I. Haraja s A. Dvureenskym: Desi akademika Jura Hronca, Slovensky rozhlas, 29.
11. 2009.

[67] Ovphviuje matematika nas svet? Radio Slovensko, relacia No¢na pyramida (mod. Igor Haraj,
hostia prof. M. Marcelli, a prof. A. Dvurecenskij, 22:30-24:00), 26. 9. 20009.

[68] Rozhovor p. M. Hanéacka s A. Dvurecenskym, Réadio Slovensko, 23. 8. 2009, 17:10-17:55.

[69] A. DvureCenskij: Aplikdcia matematiky pri preprave plynu, Radio Devin, relacia Solarium, 9.
1. 2009, 13:00-13:30, beseda.

[70] /A. Dvurecenskij/ Talent je siubor schopnosti na origindlne vykony, Radio Regina (14:00; 7
min.; red. Tatiana Suskova) , 23. 3. 20009.

[71] Zacal sa dvojdiiovy semindr k 50. vyrociu vzniku Matematického tstavu SAV, Radio Slovensko,
Spravy o 15:00, 18. 6. 20009.

[72] /aginkuju P. Vadovié — A. Zemankova/ Reportaz k Tyzdiu vedy — |. Haraj: Co robia cely deri
matematici? O uspechoch slovenskej matematiky a o tom, ako k nim nasi matematici
prichddzaju, Radio Slovensko, vysielané¢ 2. 11. 2009, o 11:12.

2010:
[73] Beseda /u¢inkuju N. Dil'na — V. Solovyov/ Radio Regina, relacia Stretnutia, rozhovor.

[74] Beseda - /G¢inkuje A. Dvureéenskij/: Radio Slovensko, relacia Noéna pyramida, 29. 5. 2010.
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[75] Beseda /uginkuju A. Dvureéenskij a K. Nemoga/K. Kacerova, Réadio Devin, relacia Solarium,
14. 6. 2010.

[76] Rozhovor na tému Matematika a hudba - A. Dvurecenskij, radiu Viva, 17. 5. 2010
2011:
[77] Rozhovor s A. Dvure¢enskym, Radio Regina, Radiobudik, 5. 5. 2011.

Interviews in Television/Television/Internet Video

2007:

[78] A. Dvurecenskij: Na Skolich bude mozno menej matematiky, vyjadrenie pre TV TA3, dia
18.12.2007 0 16.35 hod.

[79] M. Hycko: Ugast v sutazno-zabavnej relacii Inkognito, TV JOJ, 15. 2. 2007.

[80] M. Hyg¢ko: Vyjadrenie sa k pravdepodobnosti vyhry jackpotu v lotérii Sportka, TV Markiza,
spravy, august 2007.

2008:

[81] /uginkuje B. Riecan/ Televizna relacia Prof. Beloslav Riecan, Gen.sk, STV2, vysielané 28. 11.
2008.

2009:

[82] /acinkuje M. Hycko/ Vyjadrenie sa k pravdepodobnosti, ze v Bulharskej $tatnej lotérii padli
dvakrat po sebe rovnakeé ¢isla, TV JOJ, relacia TV Noviny, 17. 9. 2009.

2010:

[83] Ivo Brachtl: prof. RNDr. A. Dvurecenskij, DrSc. - filmovy medailén, CVTI SR narodné centrum
pre popularizaciu vedy a techniky.

[84] /Utinkuje A. Dvureéenskij/ Quark VIDEO 01/2010,
http://www.equark.sk/index.php?cl=article&iid=1364&action=itemclick&tname=torss&pr=clic
k%?2Cdefault.

[85] A. Dvuregenskij, K. Nemoga, G. Wimmer: Spektrum vedy, Je mozny Zivot bez matematiky?
STV2,10. 11. 2010.

2011:

[86] T. Prokopéak: Rozhovor s matematikom A. Dvurecenskym v SME a video, Na ulici nendjdete
lezat’ prvoéislo, 19.9.2011 SME, http://veda.sme.sk/c/6057806/matematik-anatolij-
dvurecenskij-na-ulici-nenajdete-lezat-prvocislo.html. 19. 9. 2011.

[87] /A. Dvuregenskij/ Kristal'ové kridlo za rok 2010 - nominécia za medicinu a vedu., STV, 16.
1. 2011, 20.15-22.00.

[88] /A. Dvurecenskij/ Slovenski supervedci, TV Markiza 4. 11. 2011, veCerné spravy.
[89] Wjadrenie sa k 111 (Magické jednotky) — M. Hy¢ko, TV JOJ, spravy.

Publications/Popularizing articles/Interviews in press:
2007:
[90] M. Babic: Radsej plné hlavy nez bruchd, Quark, €. 4. (2007), p. 19-19.


http://www.equark.sk/index.php?cl=article&iid=1364&action=itemclick&tname=torss&pr=click%2Cdefault
http://www.equark.sk/index.php?cl=article&iid=1364&action=itemclick&tname=torss&pr=click%2Cdefault
http://veda.sme.sk/c/6057806/matematik-anatolij-dvurecenskij-na-ulici-nenajdete-lezat-prvocislo.html
http://veda.sme.sk/c/6057806/matematik-anatolij-dvurecenskij-na-ulici-nenajdete-lezat-prvocislo.html
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[91] Piné brucha ci aj hlavy? Spotrebitel’ 1, marec 2007.
http://www.consuminstit.sk/file_download/5

[92] D. Caplovié: Na ceste k poznatkovej spolo¢nosti. 8. 2. 2007.
http://www.caplovic.vlada.gov.sk/index.php?1D=3230

[93] Rozhovor s A. Dvure¢enskym - P. Marianyi: Magickd moc cisiel, Revue priemyslu, ¢. 5 (2007),
70-71.

[94] A. Strpkova, Zakladny kamei SAV polozili pred 65 rokmi, SME, 28. 6. 2007.

[95] Grodovska, L.: Nova Sanca pre talenty, Slovenka; &. 35/2007, s. 22. 3. 9. 2007.

[96] Rozhovor s A. Dvuredenskym - L. Cernicka: Krajina talentov, Slovenka, &. 46, 2007, s. 51.
[97] Gres, J.: Dary viac ako vianocné, Slovenka; 49/2007, s. 79, 10. 12. 2007.

2008:

[98] A. Dvuregenskij: Nestor matematikov 85 rocny, Aktuality SAV, 16. 10. 2008. (€lanok)
[99] Gres, J.: Mali géniovia sa pobili o miliény, Slovenka; ¢. 9, 2008, s. 81.

[100] /A. DvureCenskij/ mq: Plynovody si bezpecnejsie vdaka matematikom zo Slovenska, Pravda, s.
8, 25. 4. 2008.

[101] Hal6 halé hal6. E. Tapajova: rozhovor s A. Dvurecenskym, Tele plus, 17 &. 11, 2008, str. 2.
[102] A. Strpkova: Kralovnd vied v sluzbdach plyndrov, Revue priemyslu, ¢. 6, 2008, 70-71.
[103] /A. Dvureéenskij/ Mozno hladajii prave teba, Slovenka; €. 37, 2008, s. 80.

[104] /A. Dvureéenskij/ Matematické rovnice v rirach, Siemens Visions 2/2008.

[105] A. Dvurecenskij: Cena ministra v spravaych rukdch, Spravy SAV 43, ¢. 12, 2008, p. 2.

[106] /S. Pulmannovd/ 4tk: Vedecké ceny ziskali od Mikolaja najmd technici a prirodovedci, SME,
www.sme.sk; Slovensko, S ;4tk, 27. 11. 2008 - Zmienka o oceneni Osobnost’ vedy a techniky
2008.

20009:
[107] A. Dvurecenskij: Akademik Jur Hronec a jeho odkaz, Quark ¢&. 12 (2009), s. 19.

[108] A. Dvureenskij: Cena podpredsedu viady a ministra skolstva SR, Quark ¢&. 12, priloha (2009),
S. 4.

[109] Rozhovor s A. Dvuretenskym: Kto je dobry v matematike, je vynikajici vo vSetkom, Pravda,
red. Vladimir Jancura, 11. 6. 2009.

[110] /A. Dvurecenskij/ S. Klamova: Matematika je stard dama, ale velmi aktivna! Spravy SAV, 5.
11. 2009.

[111] Nas host, Rozhovor J. Vitkovskej s A. Dvuredenskym, Akademik, méaj 2009 , 12-13.

[112] /A. Dvurecenskij/ Pavel Novotny: Slovdk, ktory pdtra po superpocitaci, Hospodarske noviny; s.
8;,17. 2. 2009.
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Summary of outreach activities

Popularisation of science 2007 | 2008 | 2009 | 2010 | 2011 total
articles in press medial/internet popularising results of
science, in particular those achieved by the Organization 21 13 23 27 27 "
appearances in telecommunication media popularising
results of science, in particular those achieved by the 6 9 6 7 7 35
Organization
public popularisation lectures 9 12 11 11 11 54

Supplementary information and/or comments on popularisation activities

Within frames of the Week of Science, we are organizing the Day of Open Door in our Institute which is
visited by students of Bratislava’s high schools. Also our branch in Kosice is organizing lectures for
students. In besides also in schools in Ruzomberok and Tornala. We are popularizing mathematics and
our research and personalities of mathematics in journals like Quark, Spravy SAV, web, radio, TV, etc.

Our mathematics showed that is not any jackstraw but an important part of our science. We hope to be
active in popularization of Math also in future because this is a unique way how to show for our
politicians, government and people the importance of the basic research, in particular of mathematics, for
Slovakia.
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8. Background and management. Staffing policy and implementation of

findings from previous assessments

i. Summary table of personnel

Personnel 2007 2008 2009 2010 2011
all personnel 84 83 86 89 89
research employees from Tab. Research 51 52 52 53 52
staff
FTE from Tab. Research staff 29,23 30,94 32,36 31,03 31,02
avtarage. age of research employees with 47,91 49.49 50,3 50,6 51,6
university degree
ii. Professional qualification structure

Number of 2007 2008 2009 2010 2011

veduci vedecky pracovnik DrSc./ 17 16 16 15 15|
research professor DrSc.
Veduci vedecky pracovnik CSc., 0 0 0 1 1
PhD/research professor CSc., PhD
sam_ostat_ny v_edecky pracovnik/ 1 13 15 16 16
senior scientist
vedecky pracovnik/research scientist 21 23 21 21 20|
profesor/professor 8 9 10 10 10
docent/assoc. prof. 21 19 18 17 19

Vyplrite podla prilohy A, spravy o ¢innosti organizacie.

iii. Status and development

resear

ch infrastructure

incl.

experimental,

computing and technical base (description of the present infrastructure,

premises, and material and technical resources. Infrastructure, instrumentation

and major technical equipment necessary for the achievement of the objectives

specified in the research Concept)

A particularity of our Institute is a high qualified structures of our colleagues. In the evaluated period,
one university professorship, one associated professorship, RNDr., and many PhD’s were gained. We

plan to continue in this important activity in human sources also for the next period.

The research activity of the Mathematical Institute of SAS needs fortunately only a few material and
technological equipments. Due to grants and application activities, our computer pool is equipped with
sufficiently many PCs with the latest PC versions and programs. Of course, during the time it will be
necessary to update them with new and modern computer tools.
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iv. Status and development of bibliographic resources, activities of the

Organisation’s library and/or information centre

The library of the Mathematical Institute is one of the best mathematical libraries in Slovakia. Each our
branch has also own small library in Kosice, Department of Computer Sciences, as well as in B. Bystrica.
The library contains over 25947 items of books and journals. In view of economical problems, the growth
of library is not so intensive as in the past. However, thanks to grants, we can every year buy new books, we
have electronic access to many important mathematical journals. We are unique in Slovakia who has
printed versions of Mathematical Reviews, and thanks to collaboration as Slovak unit of Zentralblatt
MATH, we are also unique who has printed versions of Zentralbatt MATH and electronic access e.g. to
MATHSCI and to journals edited by greatest publishing houses like Springer-Verlag, Birkhauser, partially
to Elsevier.

v. Describe how the results and suggestions of the previous assessment were

taken into account

Our Institute was accredited in 2007 according to its activity in the period 2003-2006 with the highest grade
A*. The Accreditation very high estimated the level of the mathematical research at our Institute
comparable with world trends, with a very active collaboration with domestic and foreign important
mathematical centers, with grant and economical activities, with outstanding Phd studies.

According to evaluation report, it was recommended to participate in multidisciplinary projects where is a
bigger chance to be successful than in pure mathematics. We had obtained two grants within frames of
Structural Funds EU together with Institute of Physics SAS (Prof. Buzek PI), QUTE and meta QUTE, as
well as we have a two joint projects with Institute of Physics: Center of Excellence of the Slovak Academy
of Sciences : Physics of Information and Center Excellence of the Slovak Academy of Sciences: Quantum
technologies.

Concerning the web pages of the Institute and its collaborators, it was improved.

The age structure of the Institutes improved a little bit, mainly in the category of researchers in the category
under 40 which is now more uniform. We have accepted young colleagues from our former PhD students
and others, also this year we will accept a very perspective our young PhD student who will finish his study
this year. The strong middle generation in the previous assessment period moved to a higher age. Very old
colleagues have now only a partial time job in the Institute, but in the calculation of average age they are
counted as a full time. Some project leaders of VEGA grants moved to younger colleagues. Also a very
young colleague is a member of the Institute Research Council.

The publication activity is a main criterion at annual financial rewards.

vi. Supplementary information and/or comments on management, research

infrastructure, and trends in personnel development

Mathematical Institute SAS pays great attention in improvments of personnel developments. In the assessed
period 2007-2011, the following colleagues has gained the following qualifications:

RNDr.: M. Pospisil;

qualification lla (independent researcher) M. Be¢ka, S.Dobrev, G. Jiraskova, M. Grendar, G. Oksa, A.
Zemankova;

Associate professor (docent) M. Gredar, G.Ok3a;

University professor: R. Nedela.
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9. Supplementary information and/or comments important for the
assessment of organisation which are not explicitly mentioned in the
guestionnaire (concerning each previously mentioned evaluation criteria,

facts not included, evaluation of research teams by ARRA, etc.)

According to ARRA evaluation 2011 Identification of top scientific teams and their members in the
Slovak Academy of Sciences, as a top team from 22 teams (and of 17 above-average teams) of SAS who
achieve the world parameters, Dvuredenskij and Pulmannova form such a top team. Due to evaluation
ARRA (2008/08), Dvuregenskij, Jakubik, Pulmannova, Nedela belong to Slovak mathematical tops
(vedecka $picka v matematike)

Other information relevant to the assessment



