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4. A theorem on the continuous dependence of the minimum of a function with respect to pertubations of the right —
hand side of a diferential equation and an integrand is proved when perturbations are small in the integral sense.

5. A theorem of the well-posedness is given for the linear with respect to control optimal problem, when
perturbations of the right-hand side of a differential equation and an integrand are small in the integral sense.
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28, 2013.
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When we want to achieve high effectiveness of intelligent decision support systems, the solution of problems
pertaining to the identification, optimization, filtration, classification, etc., of the existing models of complex
dynamic systems plays an important role. In dealing with complex objects, along with the classical methods of
constructing their stochastic or deterministic models, it becomes necessary to introduce into consideration the factor
of fuzziness. Fuzziness arises both from expert evaluations and from expert observations in fuzzy time intervals. With
the growth of the complexity of systems, our ability to arrive at correct decisions comes to a level below which such
characteristics of information as precision and certainty come into conflict with each other. It frequently happens
that the exact quantitative analysis of real complex dynamic systems (weakly structurable dynamic systems in our
case) fails to suit our purposes, and hence we have to turn to the fundamental analytical or heuristic fuzzy methods
of solution. In that case, adequate automated systems are created by taking the systems approach to the construction
of models of complex systems with statistical-fuzzy uncertainty. These automated systems form the instrumental
analytical basis of constructing solution technologies for expert analytical problems.

This book presents a new approach to the investigation of weakly structurable dynamic systems (WSDS). The core
of the approach is the six papers by Gia Sirbiladze published in the International Journal of General Systems
(Modelling of Extremal Fuzzy Dynamic Systems (EFDS), Parts I-VI: 34, 2, 2005, pp. 107-138; 139-167; 169-198; 35,
4, 2006, pp. 435-459; 35, 5, 2006, pp. 529-554; 36,1, 2007, pp. 19-58). In contrast to other approaches in which it is
assumed that the source of fuzziness in dynamic systems is expert knowledge, in our approach both time and expert
knowledge are considered to be factors that account for fuzzy uncertainty. Prediction or evaluation of the time of a
complex event occurrence is fuzzy in itself; it is such, for example, in anomalous and monotone processes,
catastrophes, extreme situations, natural disasters, and so on. The introduction of such a dualized (fuzzy time + expert
knowledge) factor of uncertainty in dynamic systems not only enables experts to use their intellectual ability to the
best advantage in the process of knowledge formalization, but also essentially widens the range of problems that are
amenable to investigation.

Problems arise because processes occurring in society and the environment are imperfect, fuzzy, or extreme;
relations between the objects of an investigated complex system are of subjective (expert) nature because of the
scarcity of objective information on the evolution of the system in its respective area. There is a great diversity of
areas, such as, for example, the economy of developing countries, business, conflictology, sociology, medical
diagnostics, the management of evacuation processes in disaster-stricken regions, the evaluation of disease incidence
in regions with an outbreak of an epidemic disease, the study of complex systems in applied physics, and so on. One
of the accomplishments of this book is the creation of scenarios describing a possible WSDS evolution by the
methods constructed in the framework of expert-possibilistic theory. Moreover, we propose a few new algorithms for
the intelligent-possibilistic simulation of anomalous and extreme (monotone) processes. Our main method of]
investigation of dualized uncertainty is fundamental quantitative
analysis and its use in the modeling of complex dynamic systems.
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. In this paper we perform the analysis of Dempster-Shafer temporalized body of evidence for the construction of
more precise decisions based on the expert knowledge valuations. The relation of information precision is defined
on the bodies of evidence. Negative inaccuracy is defined as the stream of rational expert knowledge in Dempster-
Shafer temporalized body of evidence. The principle of negative inaccuracy is developed, as the maximum
principle of non-specificity measure of a body of evidence. Corresponding mathematical programming problem is
constructed. An example demonstrating the use of constructed approach is presented for the decision making
problem of the Utility Theory.

. The main goal of the work is to create the new type of Fuzzy Prediction Simulation System (FPSS). It will be based
on the objective time series of populations of studied real evolutionary process and the representations of expert
knowledge streams which are the inputs of the system. The FPSS must have the high level of credibility in the
precise decision making and possibilistic scenarios of future evolution of the studied process for the wide range of|
practical problems, such as: business management and economics, information management, diagnosis of rare and
complex diseases, etc. Development of the FPSS his especially important in the developing countries.
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. The Ordered Weighted Averaging (OWA) operator was introduced by R.R. Yager (Yager, 1988) to provide a
method for aggregating inputs that lie between the Max and Min operators. In this article a new generalization of
the OWA aggregation operator — AsFPOWA is presented in the environment of possibility uncertainty.
Information measures of a new operator - Orness, Entropy, Divergence and Balance are introduced. For the
problems regarding the fiscal policy of a country several variants of a new aggregation operator are used for
comparing of decision making results.

. A new methodology of making a decision on an optimal investment in several projects is proposed. The
methodology is based on experts’ evaluations and consists of three stages. In the first stage, Kaufmann’s expertons
method is used to reduce a possibly large number of applicants for credit. Using the combined expert data, the
credit risk level is determined for each project. Only the projects with low risks are selected. In the second stage,
the model of refined decisions is constructed using the new modification of the previously proposed possibilistic
discrimination analysis method (Sirbiladze, Khutsisvili, & Dvalishvili, 2010). This stage is based on expert
knowledge and experience. The projects selected in the first stage are compared in order to identify high-quality
ones among them. The possibility levels of experts’ preferences are calculated and the projects are ranked. Finally,
the third stage deals with the bicriteria discrete optimization problem whose solution makes it possible to arrange
the most advantageous investment in several projects simultaneously. The decision on funding the selected
projects is made and an optimal distribution of the allocated investment amount among them is provided.
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