Summaries

V.A.Pliss. The life and work of Aleksandr Mikhailovich Lyapunov.

Dedicated to the 150th anniversary of A.M.Lyapunov’s birth.

А.F. Andreev, I.A. Andreeva. Local research of any family of plane cubic systems.
The normal system of differential equations on the real plane are considered. All topological types of its singular point are found, their coefficient criteria are given.

N.A.Bodunov. Local parametric identifiability of linear stationary systems via a single-time observation of solutions.
We consider a special case of a system of linear stationary differential equations depending on a parameter. We obtain necessary and sufficient conditions of local parametric identifiability for the system via an observation of a solution at an arbitrary time moment. We analyze relations between the conditions obtained and the behavior of the spectrum of the system matrix.

Е.V.Vasilyeva. Stable periodic points of two-dimensional C1 diffeomorphisms.
The aim of this work is to prove the following result: there is a set of two-dimensional diffeomorphisms with a countable set of stable periodic points which are situated in a neighbourhood of the homoclinic point. The characteristic exponents of these points are negative and separated from zero.

S.G.Kryzhevich. Symmetrization method and limit cycles of vibro-impact systems.
Periodic solutions of single-degree-of-freedom vibro-impact systems are being studied. Conditions, sufficient for convergence of systems with impact, are deduced. Some classical results on existence of limit cycles for second-order equations are generalized.

N.N.Petrov. Stability problems of fixed points for polynomial maps in some compact rings.
In the article some theorems on the Lyapunov stability of fixed points for polynomial maps in the ring of integer m-adic numbers are presented. Those are used in some cognitive models describing processes of thinking. A connection between these problems and ones arising in the study of microcosm is discussed.

К.V.Kholshevnikov. On the Lyapunov Theory of Equilibrium Figures of Celestial Bodies.
Works by A. M. Lyapunov on the theory of equilibrium figures of celestial bodies are analyzed. The main results are marked: determination of existence and uniqueness sufficient conditions of solutions of complicated integral and integral-differential equations of the problem; solution of the problem on stability of the Maclaurin and Jacobi ellipsoids; solution of the problem on existence and stability of branching from the ellipsoids figures; solution of the problem in case of a slow rotating heterogeneous body by means of series (called now Lyapunov series) in powers of a small parameter, equal in the first approximation to the centrifugal-to-gravitational force ratio; estimation of convergence domain of the Lyapunov series. Further development of Lyapunov’s ideas and several unsolved problems are discussed.
D.Yu.Bugaychenko, I.P.Soloviev. Logical formalism for specification of real-time multi-agent systems.

We present logical formalism for specification of multi-agent real-time systems, which allows us to formalize explicitly the notion of the agent's action, the nondeterministic method of interaction with environment, the cooperation mechanism of agents, and time constraints on system reaction as well. Introducing new constructions for time constraints description and offering thereby natural formalism for specification of a multi-agent system mathematical model, the method extends capabilities of dynamic logic PDL and alternating-time temporal logic ATL. The model checking problem for the formalism offered is solvable for the polynomial time.

F.М.Коrkmasov. On the approximation of continuous functions of two variables

It is shown that if [image: image1.png]P2 (z) (e, 8> -1,m=0,1,2,...)



are the classical Jacobi polynomials, then the system of polynomials of two variables 
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 is an orthogonal system on the set [image: image4.png]O2nvun = {{20¥4i)}i=0,



, where xi, yj are the zeros of the Jacobi polynomial [image: image5.png]PP ().



. Given an arbitrary continuous function f(x, y) on the square [−1,1]2, we construct the discrete partial Fourier--Jacobi sums of the rectangular type [image: image6.png]S n(fi2y)



 by the orthonormal system introduced above. We prove that the order of the Lebesgue constants [image: image7.png]152 I
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, where q = max{α, β}.As a consequence of this result, several approximate properties of the discrete sums [image: image11.png]S n(fi2y)



  are considered.

Zhenji Tian. The lattice of regular subsemigroups of a regular semigroup.

It is shown that all regular subsemigroups of an arbitrary regular semigroup form a lattice; the properties of this lattice are studied.

P.V.Shpilev. L-optimal designs in trigonometric regression model on the full circle.

Singular optimal designs minimizing a sum of estimations variances of different couples of trigonometric regression models coefficients on the full circle for the L-optimality criterion are found.

K.A.Antipov.On the influence of geomagnetic potential octupole components on the process of a spacecraft electrodynamic stabilization.

The system of electrodynamic attitude control of a spacecraft on the basis of Lorentz and magnetic moments is considered. The expressions for projections of the Earth's magnetic field induction vector in octupole approximation are obtained. The influence of octupole components of the Earth's magnetic field induction vector on the operational use of suggested control system is analyzed with the help of two mathematical models. 

N.A.Gasratova, V.A.Shamina. On a certain approach for solving the axisymmetric problem of linear elasticity theory.

Basic relations of axisymmetric problem presented in [7] are modified. They are written only in terms of stresses. The coordinate system is chosen by means of conformal mapping so that coordinate surfaces coincide with the boundary of the considered body. However the tensor of stresses and the displacement vector are specified in cylindrical coordinates.

E.K.Kolesnikov, A.S.Manuilov, M.S.Matveev. The influence of time dependence of the radius of a relativistic electronic beam on the development of resistive hose instability.

Within the framework of the model of a "rigid" beam the problem of influence of a time profile of characteristic radius of a relativistic electronic beam (REB) on the dynamics of resistive hose instability is investigated at transportation of a beam by the ohmic plasma channel. It is shown that the time profile of radius can appreciably influence the evolution (REB).

I. M. Landman. On the rotating cylindrical shell vibrating with the frequencies close to the accumulation point.
Vibrations of the rotating and non-rotating thin cylindrical shell with the natural frequencies close to the accumulation point are considered. In construction of the asymptotic solution the generalized Newton's method is applied for the analysis of the characteristic equations. The algorithm is realized with the tools of computational geometry in "Mathematica 5.2".

I.V.Lushchenko, A.N.Ryabinin. Experimental investigation of cylinder vibrations in the air flow.

Rotary vibration of a cylinder in the air flow is investigated. Experiments are carried out in the subsonic wind tunnel. A mathematical model of the cylinder vibrations is proposed. The model parameters are determined.  

А. N. Mironov. The contact between a spherical shell and an absolutely rigid ring.
The problem of the contact between an elastic thin spherical shell and an absolutely rigid ring is considered. The integral equation of the contact is derived and the Green function is obtained. The integral equation is reduced to the boundary problem. The distribution of contact loading for a cylindrical and toroidal ring is found.
A.V.Mikheev. Analysis of local stability of shallow orthotropic shells on the elastic base.

The problem of stability of shallow orthotropic shell on the elastic base is considered. The dependence of critical load parameter on the constants of shell's elasticity and rigidity of the base is studied. As example we analyze the case of spherical shell made of unidirectional glass-fiber material.

A.A. Nezderov. The motion of a front-driven car at the turning

The process of turning a front-driven car is considered. The conditions of absence of wheelsets sideslip are presented as nonholonomic constraints. The conditions of violation and restoring these constraints are discussed. The systems of differential equations for cases of turning the car with and without sideslip are derived. The computational results for a certain example are given.

S.B.Filippov, N.V.Naumova, D.N.Ivanov. Vibration of three-layered cylindrical shells.

Free vibrations of a thin three-layered cylindrical shell are analyzed. The analytical and finite element methods are used to obtain the vibration frequencies and vibrations modes. Comparison of numerical and analytical results is presented.

Yu.G.Pronina. Centres of compression and dilatation in an elastic half-plane.

The plane centre of compression and dilatation is defined as two-dimensional analogue of the three-dimensional one. Formulas for single and periodic centres of compression in an elastic half-plane with a free and clamped boundary are derived.

L.M.Yufereva, Yu.A.Lavrov, P.N.Kot. Comparison of amendments to the lowest natural frequencies of the cylindrical acoustic resonator.

Representation for a field of free coupled acoustical and mechanical oscillations of fluid inside a cylindrical volume and boundary elastic face walls is constructed. The internal surface of the cylindrical wall is rigid. The equations for natural frequencies are built. Two additional factors influencing the natural frequencies are taken into account: extensional movements of plates, rotation inertia and shear. The frequencies found are compared analytically with those of model which does not take into account additional factors. The approximate formulae for amendments of both types are numerically tested. It is shown, that the account of rotation inertia and shear correction gives more large relative amendment.

Chronicle
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