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PLASMA CONTROL IN TOKAMAKS.

PART 1. CONTROLLED THERMONUCLEAR
FUSION PROBLEM. TOKAMAKS.

CONTROL SYSTEMS COMPONENTS .. ......... 2

Mitrishkin Yu.V., Korenev P.S., Prokhorov A.A., et al.

Various concepts are presented of promising tokamaks being the
leaders in solving the controlled thermonuclear fusion problem. The ev-
olution of tokamaks is considered from ones round in vertical cross-sec-
tion with a large aspect ratio up to tokamaks with a small aspect ratio
including spherical ones. The classification of modern tokamaks is giv-
en. Attention is focused on the methods of plasma diagnostics by mag-
netic measurements outside plasma, actuators for both plasma magnetic
and kinetic control, as well as for its additional heating. Plasma mag-
netic and kinetic models, instabilities, and disruptions are considered.

Keywords: controlled thermonuclear fusion, thermonuclear power
station, tokamak, plasma, tokamak classification, diagnostics, addition-
al heating, actuators, plasma equilibrium reconstruction, plasma mag-
netic and kinetic models, plasma instabilities, disruptions.

FUNCTIONS APPROXIMATING BY NEURAL
NETWORKS AND FUZZY SYSTEMS. .. ......... 21

Shvedov A.S.

The survey is given of some results related to approximating the
functions of one and of multiple real variables. Several theorems are giv-
en of one of the classical approaches — approximating the functions by
algebraic polynomials. First results on functions approximating by neu-
ral networks and fuzzy systems appeared as an answer to the significant
for practical tasks question on possibility of approximating continuous
functions in such ways. Later, these fields developed the same way the
theory of functions approximating by algebraic polynomials did. Some
results are presented, related to functions approximating by neural net-
works and fuzzy systems.

Keywords: approximation of functions, algebraic polynomials, neu-
ral networks, fuzzy systems.

FUZZY TWO-POINT BOUNDARY VALUE PROBLEMS
IN MATHEMATICAL MODELING AND CONTROL.
PART 1. FUZZY MATHEMATICAL MODELING . . .30

Demenkov N.P., Mikrin E.A., Mochalov I.A.

Methods are considered of solving fuzzy boundary value problems for
second-order differential equations. Part 1 presents the fuzzy Laplace
transform and fuzzy variational-iterative method for fuzzy mathematical
modeling tasks solving, part 2 — fuzzy initial method and fuzzy Galerkin
method of fuzzy control problems optimization. Methods listed are dem-
onstrated on examples. In particular, the fuzzy problems are solved of
fuzzy integral functional unconditional extremum and of periodic modes
calculation in a fuzzy search system of automatic optimization with the
extremum storing. Conclusion the findings are given and some relevant
fuzzy tasks are listed of gyroscopy, of fuzzy aircraft control of aerody-
namic and space craft, which can be solved with the methods considered.

Keywords: fuzzy boundary value problem, differential equation,
fuzzy Laplace transform, fuzzy variation and iterative methods, fuzzy
initial method, fuzzy Galerkin method.

CONSTRUCTION OF CONTROL FOR NONLINEAR
SYSTEM WITH QUASI-CONSTANT REGULATOR
PARAMETERS . ... ... .. 37

Afanas’ev V.N., Matveeva N.A.

The synthesis method is considered of non-linear object control
with quadratic quality functional, based on the technique of «extended
linearization» of initial mathematic model of the object. Non-linear
controller parameters are determined by the solution of matrix equation
of Riccati type with parameters dependent on the object state. Noted
is that the main problem of such controller realization is the difficulty
of finding the solution of this equation at a same speed as object operate.
The decision method is suggested, based on finding the controller pa-
rameters for each time step of a control interval. The developed method

of synthesis and realization of a non-linear object control is suggested
to be tested by building the strategy of drug injection while cancer treat-
ment with the use of the mathematical model of cancerous tissue growth
dynamics and its interaction with normal and immune cells. The results
are given of mathematical modeling, conducted to test the effectiveness
of the solutions obtained.

Keywords: nonlinear differential equations, quadratic functional
quality, state-dependent Riccati equation.

NETWORK ACTIVE SYSTEMS:
PLANNING AND STIMULATION MODELS. .. ... 47

Belov M.V., Novikov D.A.

Models of network active systems including a finite set of agents in-
teracting within a given network, characterized by the technology of
their activity (the dependence of the results of their activity on their own
actions and the results of the activity of other agents) are introduced and
examined. The tasks of stimulation and planning are set and solved. The
possibilities of using network active systems, for modeling and optimiz-
ing the activities of extended enterprises are discussed.

Keywords: active system, complex activity, extended enterprise.

METHODS OF HIERARCHICAL HYBRID
COGNITIVE MAP FACTORS ESTIMATION

ON THE EXAMPLE OF ASSESSMENT OF ENERGY
CONSUMPTION IN REGIONS . . .. ............ 58

Silich M.P., Silich V.A., Axyonov S.V.

The methods are presented of fuzzy assessment of factors while an-
alyzing the hierarchical cognitive map, describing the complex multifac-
tor situation. The assessments of current values of factors, connected with
indicators, are determined by interpreting the indicators values. The pro-
cedure of automatic design of membership functions is suggested, the pe-
culiarity of which consists in taking into account the outliers in sampling
and the differences in external conditions for regions. The assessments of
factors changes are determined by interpreting the incremental values of
indicators and the trends characteristics. The application of the suggested
methods of factors assessment is illustrated on an example of heat energy
consumption in the regions in the Russian Federation.

Keywords: hierarchical hybrid cognitive map, fuzzy assessment, en-
ergy consumption in regions.

ALGORITHMS OF INFORMATION DIFFUSION
MODELING IN MARKETING ACTIVITIES WITHIN
THE GROUPS OF ONLINE SOCIAL NETWORK . . 66

Gribanova E.B.

The algorithms are presented of information diffusion modeling and
of estimating the probability of influence during marketing activities in
social network, based on the independent cascade model. The calcula-
tion results are given of the probability of influence for randomly gen-
erated network with the specified characteristics.

Keywords: social networks, marketing activities, cascade model, in-
formation diffusion.

MODELING COMPLEX FOR CRITICAL EVENTS
COMBINATIONS ANALYSIS IN AVIATION
TRANSPORT SYSTEMS. . ... ... .. ... ... 74

Bogomolov A.S., Ivashchenko V.A., Kushnikov V.A., et al.

The article describes a developed approach to support the safety of
aviation transport systems. It is based on an analysis of unfavorable
events combinations with the use of the proposed modeling complex.
The approach allows to assess the probability of occurrence of critical
combinations of events, which lead to accidents and identify measures
to prevent them. An information and logical schema for solving the
problem of adverse combinations of events in aviation transport systems
is developed. It includes decision support subsystems for crews, dis-
patchers and other personnel.

Keywords: aviation transport system, emergency situation, unfavo-
rable combination of events, information-logic scheme, decision-mak-
ing support, modeling complex.
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