Summaries

А.Н.Gelig, V.A.Muranov. Stabilization of two classes of nonlinear pulse-modulated systems with delay.
A Lyapunov function of the quadratic form type is used for an analytical synthesis of a robust stabilizing control for two classes of nonlinear pulse-modulated systems described by functional-differential equations with a lagging argument
S.V. Gusev. The structure of semi-definite solutions of homogeneous generalized Lyapunov equation and frequency theorem in a Hilbert space.

A generalized Lyapunov equation in a space of compact finite order operators in a Hilbert space is considered. It is proved that the cone of positive semi-definite solutions of the equation is a closure of the convex hull of one-dimensional solutions. The result is used to complete with new statements the Kalman-Yakubovich-Popov lemma in a Hilbert space. An extended version of the Kalman-Yakubovich-Popov lemma is proposed that can be applied to descriptor systems and includes the frequency inequality defined on arbitrary line or circle on the complex plane.
/.E. Zuber. Quasi-canonical transformations and stabilizability of nonlinear control systems.
Nonlinear systems with object matrix in Frobenious form are considered. Sufficient conditions of stabilizability for such systems and explicit form of stabilizing control are defined. Sufficient conditions of existence and an explicit form of similarity transformation which transfer a nonlinear system into indicated form are defined.
N.V. Kuznetsov, G.A. Leonov. Criteria of stability by the first approximation for discrete non-linear systems.
The problem of instability by the first approximation for discrete systems is considered. Criteria of instability by the first approximation for flow of solution is extended to cascades. Criteria of instability by Lyapunov and Krasovskiy are obtained.
S.К. Myshkov. Linear-quadratic optimization of singular pertubated control systems with incomplete information.
The problem of optimizing a linear singular pertubated system with a quadratic performance index subject to the condition of incomplete feedback control by dominated coordinates is considered. The necessary conditions of optimal control have been obtained and the main terms of asymptotic expansions by the small parameter method are determined. It's proved that the .main terms can be calculated by the solution of the corresponding reduced mean-optimal stabilization problem  and it gives us the opportunity to investigate optimal solution properties of the initial problem. 

S.V.Poborchi. On continuity of the trace operator [image: image1.wmf](
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 for a domain with outward peak.
Explicit necessary and sufficient conditions for continuity of the trace operator: [image: image2.wmf](
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 are given for a domain with outward peak in both cases [image: image3.wmf]p
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. These results are applied to describe a class of norms equivalent to the norm of a trace as an element of the factor space[image: image5.wmf](
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. Another application of the above results is a condition on a boundary function for the solvability of the Neumann problem for the second order elliptic equation.
А.V. Proskurnikov. Frequency-domain dichotomy criteria for systems of integral equations with quadratic constraints, involving delays.
Systems of integral equations with nonlinearities satistying quadratic constraints of a new type, namely quadratic constraints with delays, are considered. Such constraints bind the values of «input-output» pairs in different instants of time. For systems of the type mentioned a new frequency-domain dichotomy criterion is obtained. This criterion is derived from the obtained theorem on the dichotomy of an abstract system that consists of a linear part and quadratic constraints.
V.M Ryabov. On the Laplace transform inversion which is depending on some transform's parameter power.
Quadrature formulas for the Laplace transform inversion which are exact for inverse transform in the form of [image: image6.wmf](
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 — polynomial, n — number of nodes, are proposed.
S.V. Almazova. On applying the method of determination of eigenfrequencies and eigenfunctions of the solids system by virtue of eigenfunctions of its elements.

Some basic concepts of applying an approximate method of determination of eigenfrequencies and eigenfunctions of the solids system by virtue of eigenfunctions of its elements are discussed.
S.A. Zegzhda, M P. Yushkov. On equations of motion of non-holonomic systems in quasi-coordinates.
The approach of J.G. Papastavridis is used for deriving equations of motion of non-holonomic systems in quasi-coordinates.
S.A. Nazarov. The initiation of a selvage crack according to the Novozhilov criterion.
The Novozhilov criterion is applied for determination of the point and the direction of initiation of a selvage crack. It is shown that, without taking into account a deviation of the crack from the normal direction, the criterion heightens the critical load and lags the fracture moment.
/.A. Pasynkova. Steady motions of a rigid unbalance rotor supported by bearings with radial clearance.
The existence, characteristics and stability of the conic precessions of a rigid dynamically unbalanced rotor supported by bearings with radial clearance are investigated. It is assumed that the restoring forces are quasi-linear with a cubic non-linear item and the external and internal resistance forces are linear functions of the absolute and relative velocity accordingly. The resonance curves are obtained and compared with the characteristics like these in the case with non-clearance bearings. The stability conditions are received with the Hurwitz criteria.
D.A. Petrov, V.A. Tsibarov. Flowing aerosol within tornado.
The mathematical model of tornado dynamics is propounded. Only gas-solids suspensions are taken into account. Approximating analytical solution for this model is done.
F.F. Rodyukov, К.К. Tverev. Stability of the wind-power station.
Mathematical model of the wind-power station consisting of synchronous generator which happens to in rotation by the airscrew is obtained. The rotating moment on the part of the airscrew is proportional square to velocities running up airstream. The load of the synchronous generator is expected network of alternating current to unlimited power and symmetrical actively-inductive load. The conditions of stability in two cases arc found.
A.L. Smirnov. Buckling of a thin anisotropic ellipsoid.
Buckling of elastic thin shells reinforced with threads is discussed in this paper. The results of asymptotic analysis for thin isotropic shells are generalized for the case of a shell consisting of a matrix reinforced by fibers. Special attention is devoted to the effect of anisotropy on the critical buckling loads and modes of elliptic shells.
Sh.Kh. Soltakhanov. Control of the motion of a sputnik with the help of a linear third order non-holonomic constraint.
The motion of a sputnik in the gravity field of the Earth is investigated when control is set as a linear non-holonomic constraint of the third order. The motion of a sputnik and controlling force as a time function are found, the controlling force providing realization of the motion program.
V.V. Vityazev, A.Yu. Shlyapnikova. FK5-HIPPARC0S: systematic difference of positions and proper motions.

The coefficients of decomposition of systematic difference FK5-HIPPARCOS over a set of orthogonal functions «Legendre—Hermite—Fourie» have been obtained without assumption of rigid mutual rotation of the frames.
Goncharov G.A., Vityazev V.V. The evolution of the Gould belt
HIPPARCOS coordinates, parallaxes and proper motions, CORAVEL-CfA radial velocities and the ones calculated by us are used for determination of the galactic coordinates X, Y, Z and velocities U, V, W for about 20000 stars within 500 pc from the Sun. In this way U, V, W are determined with median precision of ±1 km/s. These parameters, together with photometry and duplicity ones, are collected into the continuously updated database and catalogue Orion Spiral Arm CAtalogue (OSACA) at http://www.astro.spbu.ru/ to study stellar kinematics. The usage of OSACA is shown by a sample of 700 absolutely bright stars (
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) forming the main local galactic structures: the Local bubble, Great tunnel and Gould belt. The motion of the stars within ±15 My shows the birth, evolution and dissipation of these structures in an interaction of two main stellar streams.
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