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KYBERNETIKA — VOLUME /3 (2007), NUMBER 4, PAGES 393-394

SPECIAL ISSUE: EDITORIAL

ANGELA HANDLOVICOVA, OLGA NANASIOVA AND JAN AMOs VISEK

This Special Issue of Kybernetika consists of the papers of the theory of probability,
mathematical statistics, non-classical approaches to the uncertainty (the fuzzy sets
and quantum structures) and numerical mathematics. Most of the papers have
been written by the scientists, which presented plenary lectures at the PRASTAN
conference (Josef Stépan, Jaromir Antoch, Jozef Komornik, Magda Komornikov4,
Gejza Wimmer, Andrej Pazman, Lubomir Kubacek, Beloslav Rie¢an, Milan Mares,
Angela Handlovicovd, Stefan Varga).

Roughly speaking, the papers in this issue can be grouped into three parts. The
first one consists of seven papers devoted to the theory of probability, random pro-
cesses and mathematical statistics. A stochastic diffusion model for the spread of a
susceptible-infective-removed Kermack—McKendric epidemic in a population, which
size is a martingale IV; that solves the Engelbert—Schmidt stochastic differential equa-
tion, is proposed by J. Stépan and D. Hlubinka. They prove theorems on a unique
strong and weak existence of the solution to this stochastic differential equation and
they also perform computer simulations.

The survey paper on testing a homogeneity of stochastic processes and on change
point problem by J. Antoch and D. Jaruskova covers rather a broad area. It starts
with Poisson process and finally the estimations of the intensity of a Poisson process
are studied. The goal of the paper presented by J. Komornik and M. Komornikov4 is
to sum up a series of studies reached by the authors and some of their collaborators on
regime-switching models. Special attention is paid to threshold variables, transition
functions and their construction via aggregation operators. Some further problems
related to testing adequacy are indicated and discussed.

The linear comparative calibration problem is presented by G. Wimmer and V.
Vitkovsky. They suggest an iterative algorithm for estimation the parameters of the
analysis function (inverse of the calibration line), and the problem of deriving the
approximate confidence region for the parameters is solved. The paper devoted to
possible optimality criteria when the models are nonlinear and the observations are
correlated is written by A. Pdazman. Tests procedures for the cases that the covari-
ance matrix is either totally unknown, or partially unknown (variance components),
or totally known are given by L. Kubatek. A construction of approximate confi-
dence intervals on the variance component in mixed linear models with two variance
components with more than minimum observations available is considered and also
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a small simulation study is provided by B. Arendacké.

The second group of three papers is devoted to the study of non-classical ap-
proaches to the uncertainty. A brief survey on some recent developments in the
probability theory on tribes and MV-algebras is presented by B. Riecan. The survey
concerns definitions and basic properties of probabilities (or states) and observables
in more general structures: MV-algebras, [F-events, L-lattices. Another approach
to the uncertainty is presented by M. Mare§ in his survey paper. He summarizes the
main fuzzy approaches to vague data processing, to discuss their main advantages
and also their essential limitations, and to specify their place in the wide scale of
information and knowledge processing methods effective for vague data. A straight-
forward generalization of the robust estimation of coefficients of classical regression
model on a robust estimation of coefficients of fuzzy regression model and proves
several simple assertions is proposed by S. Varga.

Finally, the last group of papers is devoted to numerical mathematics and its
applications. Z. Kriva and A. Handlovi¢ova deal with the problem of image pro-
cessing, filtration and image segmentation. They present efficient numerical schemes
for solving the proposed problems, and also several useful numerical properties and
computations are included. N. Dikoussar and Cs. T6rok present methods from finite
element methods, spline interpolation, and nonlinear regression. The paper about
one interesting approach to the piecewise approximation of functions with noise is
given by Cs. Toérck and M. Révayova. The paper by S. Stastnik, J. Vala and H.
Kminova deals with an interesting problem from civil engineering and the main topic
is modeling of basic thermal technical characteristics of building materials. An ef-
fective numerical algorithm for solving such types of problems is also presented. The
last paper by J. Sembera, J. Maryska, J. Kralovcovd and O. Severyn is devoted to the
very actual problem of modeling of groundwaterflow in fractured porous medium.
Not only mathematical formulation of the problem but also numerical results are
presented.

We are indebted to the authors of all contributions as well as to all referees who
enabled us to prepare this Special Issue of Kybernetika.
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