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The paper proposes the definition of control singular with respect
to the part of components in the Pontryagins maximum principle
sence and singular with respect to the remain components in the clas-
sical sence. New necessary conditions of optimality are derived in the
Goursat — Dourboux systems.
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The method of adaptive control for SISO linear plant in presence
of unknown bounded disturbances is proposed. Coefficients of the
plant are unknown and can be changed in some particular time points.
The adaptation algorithm consists of two procedures: identification
and synthesis. The identification procedure is based on the finite-fre-
quency identification of the plant and closed-loop system. The syn-
thesis procedure is based on the modal control technique. The algo-
rithm of modal polynomial selectionproviding specified accuracy gain
and phase margins for the system is proposed. Numerical example of
adaptation is provided.
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For a class of nonlinear uncertain dynamic objects presented in the
form of models with linear structure and state dependent coefficients
the control problem is formulated in the key control differential game
with quadratic quality functional. The synthesis of controls which leads
to need of Riccati equation solution with parameters depending on
states at rate of object functioning is carried out. The method for find-
ing the realizable values of the controller parameters based on the so-
lution of this equation in some points of the trajectory of the system
and determining the parameters of the controller to control the cor-
responding intervals is proposed. The results are illustrated by mathe-
matical modeling of a hypothetical object.
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The paper proposes the new control vortex algorithms for a wide
class of electromechanical systems based on discontinuous control.
The designed vortex algorithms provide full invariance of the closed
loop system with respect to unmeasured unmatched disturbances (that
do not belong to control space). The simulation results for the direct
current drive in the tracking problem show the efficiency of the pro-
posed algorithms.
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The paper considers two approaches to construction and study of
social networks models: the macro- and micro-descriptions. In ac-
cordance with the first approach the structure of connections in social
network is averaged. The behavior of agents is considered in «average».
The second approach takes into account the structure of agents influ-
ence graph and their individual decision-making. A comparison of
these two approaches on the example of the threshold model of col-
lective behavior with one relative threshold is given.
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L.G. Egorova

Simulation models of stock exchange are developed to explore the
dependence between trader’s ability to predict future price change and
her wealth and probability of bankruptcy. The paper shows that for the
case of cautious behavior (i.e. absence of margin trading) the rate of
successful predictions should be just slightly higher than 0,5 and such
small value explains why so many people try to trade on the stock ex-
change.
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A newapproach to thereal estate appraisal is considered.In contrast
to traditional approach to mass appraisal that uses a single modelfor
objectsassessment,the new approachproposed uses several models. Ob-
jects to be estimated are primarilyclassified and the objects of each
classare assessed with use of correspondingmodel. The new approach
significantlyincreases the credibility ofresulting estimates. The practi-
cal example is presented.
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The paper considers the new approach to identification and dating
timeline of financial bubbles with use of econometric methods of time
series analysis. A new approach to identification and dating of bubbles
based on detection of change of price and dividend processes types is
proposed. The developed algorithm is based on application of sequen-
tial analysis.
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The paper considers the problem of vulnerability of electricity dis-
tribution network and finding of critical failures in a given set of power
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Test response analysis techniques using a signature analyzer are
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The paper briefly presentsthe algorithms for in-flight supporting of
the motion control systems for information satellites with application
of computer technologies for simulation and animation.
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