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Summary

Zhabko A.P., Zaretsky D.V. Stability of differential- difference system with idependent parameters.
The purpose of the work is obtaining limit borders delay at which the initial system remains asymptotic stable by Lyapunov. Two characteristics of stable systems are developed: a stability margin, an oscillation margin, the problem these sizes of estimations is also solved. The results obtained are developing the robust stability differential-difference systems theory of the delay type and may be used in the analysis of stability and synthesis of controlled dynamic systems regulators.
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// Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.6-13.
Summary

Zuber I. E. The canonical transformations and stabilization of nonlinear discrete control systems.

A nonlinear discrete control system is considered. Canonical similarity transformation I providing Frobenius vertical form to an object matrix of a transformed system and canonical similaritytransformation II providing Frobenius horizontal form to both an object matrix and that of a closed transformed system are introduced into consideration.

The existence conditions and explicit forms of transformations I and II are defined. System stabilization problem solution is performed on the basis of each of these canonical transformations.

Kvitko A.N. The method of constructing the program motion for nonliner nonstationary system

// Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.14-21.
Summary

Kvitko A.N. The method of constructing the program motion for nonliner nonstationary system. 

The algorithm for transferring nonlinear system of differential equations from one initial state to a fixed final state is suggested

Kryzhevich S. G. Volpert V. A. On Fredholm Conditions and Solvability of Elliptic Problems in Unbounded Cyliders.

// Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.22-32.
Summary

Kryzhevich S. G. Volpert V. A. On Fredholm Conditions and Solvability of Elliptic Problems in Unbounded Cylinders.

Linear elliptic problems in unbounded cylinders are considered. The solvability conditions and Fredholm property are studied, and a formula for an index is obtained for the second order operators with the coefficients that may not have limits at infinity.

Ponomareva A. Yu., Tchirkov M.K. Optimal forms of a generalized finitely-nonstationary automata models set-up.

// Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.33-42. 

Summary

Ponomareva A. Yu., Tchirkov M.K. Optimal forms of a generalized finitely-nonstationary automata models set-up.

The problem of reducing a finitely-nonstationary automaton generalized over a partially odered semi-ring, inducing a finite spectrum of interactive generalized operators to a special optimal standard form is solved.

Proskurnikov A. V. On properties of the control system providing the steady output to be small.
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Summary

Proskurnikov A. V. On properties of the control system providing the steady output to be small.

A system described by the convolution-type equation 
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is the system input and y(t) is the output) is considered. It is proved that for an appropriate input 
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can be arbitrarily close to 
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on periodically recurring time intervals. The inverse Fourier transform operator acting from the normed space of all stable proper rational functions with 
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is shown to be unbounded. Therefore there exist stable control systems with arbitrarily small frequency response 
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whose output is arbitrarily great on periodically recurring intervals (for an appropriate input signal 
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So one should be cautious with the results of 
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optimization theory. In the cases when the output y(t) must be small for all (sufficiently large) t one should be sure that the 
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Stepenko N. A. On some criteria of ultimately boundedness for oscillatory systems with non-stationary parameters.
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Summary

Stepenko N. A. On some criteria of ultimately boundedness for oscillatory systems with non-stationary parameters.

The influence of non-stationary parameters on some classes of oscillatory systems is investigated. Some criteria of uniform ultimately boundedness and eventially ultimately boundedness are obtained.

Tovstik Т. М. Filtration of the stationary processes with the rational spectral density. // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.55-60. 

Summary

Tovstik Т. М. Filtration of the stationary processes with the rational spectral density.

Two stationary and stationary connected random processes with the rational spectral densities are studied. The filtration (the forecasting) of the first process in the Rosanov's sense is presented in the form of the integral containing observations over the second process. The filtration error is found. Both the continuous and the discrete time is studied. Some examples are given.

Mechanics

Aksenova О. A. The comparison of fractal and statistical models of surface roughness in the problem of scattering rare-

fied gas atoms. // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.61-66.
Summary

Aksenova О. A. The comparison of fractal and statistical models of surface roughness in the problem of scattering rarefied gas atoms. The problem of the application of fractal and statistical models of rough surface in mechanics and especially in rarefied gas dynamics is investigated. The construction of the spatial fractal model of roughness allows to take into account the small-scale roughness in aerodynamic calculation of rarefied gas flows, where as the statistical models more exactly approximate stochastic parameters of roughness. The comparison of the basic characteristics of level-crossings used in the problems of mechanics for these models is performed.

Amosov A. S. Free vibrations of a thin rectangular elastic tube. // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.67-72.

Summary

Amosov A. S. Free vibrations of a thin rectangular elastic tube. Free vibrations of a rectangular thin elastic tube with freely supported ends are investigated. The natural frequency is found both numerically from the solution of the nonliear characteristic equation and approximately by an asymptotic method. The difference of exact and asymptotic results is analyzed.

Akchurin Т. R., Mal'kov V. М. Theoretical and experimental investigation of twisting an elastomeric cylindrical bear-

ing.  // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.73-80.
Summary

Akchurin Т. R., Mal'kov V. М. Theoretical and experimental investigation of twisting an elastomeric cylindrical bearing. The nonlinear plane problem of twisting cylindrical bearing from elastomeric material is investigated by theoretical and experimental methods. Elastic potentials of Neo-hookean types are used for the description of non- and slightly compressible materials. Some specimens of bearings are tested under large twisting deformations, the values of rotation angles are of order 40° - 90°. For the model of non-compressible material the theoretical rigid characteristics of bearings are linear, that corresponds to experimental results with high accuracy. It is shown, that taking into account compressibility of material is of little influence on rigid properties of bearings.

Grekov М. А. The perturbation approach for a two-component composite with a slightly curved interfac

 // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.81-88.
Summary

Grekov М. А. The perturbation approach for a two-component composite with a slightly curved interface

A solution of the 2-D problem for a two-component elastic body with a slightly curved interface is derived by the perturbation approach. The algorithm is generally carried out for the computation of any-order solution. The first-order perturbation analysis of stress concentration is presented for a case of a local symmetric curvature.

Klikushina M. V. The buckling of a simply supported shell with the rectangular cross-section.  // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.89-95
Summary

Klikushina M. V. The buckling of a simply supported shell with the rectangular cross-section.

The simply supported cylindrical shell with the rectangular cross-section compressed between two absolutely hard parallel plates is considered. The exact analytical value of a critical loading parameter is found. The asymptotic method for the buckling problem solution of this shell is applied. The approximate analytical solution of the corresponding boundary value problem is obtained. The results of exact the solution and the asymptotic method, and also the exact value and results of the finite element method are compared.

Mishina E.N., Ptitsyna T. G. Elliptical shell deformation under the influence of the girdled load. // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.96-102. 

Summary

Mishina E.N., Ptitsyna T. G. Elliptical shell deformation under the influence of the girdled load.

Axisymmetric deformation of a thin elliptical shell is studied. Main stress-strain state parameters are founded by means of an asymptotic method and also by Galerkin method. The results of the research may be applied in ophthalmological practice.

Philippov V. В. Sea gas pipe line model with surface freezing effect consideration.// Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.103-111.
Summary

Phihppov V. В. Sea gas pipe line model with surface freezing effect consideration.

Low gas temperature in a sea pipeline can be a reason for surface freezing. A model that describes this process is given and solving procedure that uses the establishing method is described.

Astronomy 

Orlov S.A., Kholshevnikov К, V.  Dust torus. III. Equations of enveloping surface of trajectories family of isotropic 

ejected particles with the due account of nodes and pericenters motion. // Vestnik SPb University, ser.1. Mathematics, Mechanics, Astronomy. Issue 1 (№1), pp.112-119.
Summary
Orlov S.A., Kholshevnikov К, V. Dust torus. III. Equations of enveloping surface of trajectories family of isotropic ejected particles with the due account of nodes and pericenters motion.

Impacts of meteoroids on a small satellite lead to ejection into space of the regolith mass being much greater than the mass of a projectile. Imagine that at an epoch t0 we observe an isotropic ejection with velocities lower in absolute value than a maximal possible b, Due to inequality of orbital periods the fragments will densely fill a certain domain D. In 1-3 months the longitudes of nodes and pericenters will be distributed along a circumference and the domain D will become a body of revolution, a topological solid torus. To get its boundary S it is sufficient to suppose velocities equal to b. We put a problem to deduce parametric equations of S as an enveloping surface of a perturbed trajectories family of ejected particles and to establish its properties. In this paper we succeed to obtain the equations in the explicit form. Properties of S are described in the next paper.

_1139926912.unknown

_1139932212.unknown

_1139934079.unknown

_1139934146.unknown

_1139932246.unknown

_1139931386.unknown

_1139931999.unknown

_1139932052.unknown

_1139927804.unknown

_1139925960.unknown

_1139926837.unknown

_1139917456.unknown

