Summaries

A.V.Yakovlev. D. K. Faddeev and St Petersburg algebraic school.
A survey of scientific achievements of D.K.Faddeev.

N.A. Vavilov, A.V. Stepanov. The standard commutator formula.

Let R be a commutative ring with 1, A,B 
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| R be its ideals, GL(n,R,A)$ be the principal congruence subgroup of level A in GL(n,A), and E(n,R,A) be the relative elementary subgroup of level A. We prove the following commutator formula 

[E(n,R,A),GL(n,R,B)] = [E(n,R,A),E(n,R,B)], 

which generalizes known results. The proof is yet another variation on the theme of decomposition of unipotents.

Yu.V. Volkov. The classes of stable equivalence of selfinjective algebras of the tree class Dn.

In this article we obtain the classification of modulo stable equivalence of selfinjective algebras of finite representation type whose associated Dynkin diagram is Dn. In each class of the stable equivalence we chose a representative, and these representatives are partitioned in 5 families of algebras, which are described in terms of quivers with relations.

S.V.Vostokov, K.Yu.Orlova. А generalization and an application of the Eisenstein reciprocity law.

А generalization of the Eisenstein reciprocity law is proved. Using it, a short prove of the following fact is obtained: if N is odd and if for almost all prime p an integer is the N-th power modulo p, then this integer is the $N$-th power of an integer.

T.M. Kosovskaya. Level descriptions of classes for decreasing the number of steps of solving 

the pattern recognition problems described by propositional formulas.

In the framework of a logic-axiomatical approach to the pattern recognition problem the level descriptions of classes are regarded. Such descriptions make it possible to reduce some pattern recognition problems to sequential solving the problems of smaller dimension of the same type. For problems, which can be described by means of propositional (Boolean) formulas, the conditions of decreasing the number of steps for an algorithm solving such a problem and using a level description are proved.

N.K. Krivulin. On evaluation of the growth rate of state vector in a second-order generalized linear stochastic system.

A second-order generalized linear stochastic dynamical system is considered. The entries of the system matrix are assumed to be independent and exponentially distributed. Evaluation of the growth rate of system state vector is reduced to some algebraic computations including solution of an algebraic linear system and evaluation of a linear functional of the solution.

A.S. Matveev. A study of a termination control for a nonlinear discrete-time system.

Solubility for the synthesis problem of a control, which transfers a nonlinear discrete-time system of order m from zero state to any given state in m+1 steps, is proved.

S.A.Nazarov, J. Taskinen. On  the spectrum of the Steklov problem in a domain with a peak.

The spectral Steklov problem is investigated in a domain with a peak on the boundary. It is established that the spectrum on the real non-negative semi-axis can be either point, or continuous in dependence on the sharpness exponent.

A.K. Ponomarenko. Invariant cubature formulae of the eleventh degree with Laplasian operator.

For integral over the n-space with a radial symmetric weight function two cubature formulae of the eleventh degree, which are invariant on the group of the hyperoctahedron, are constructed. Cubature sums of formulas contain the value of Laplasian operator of the integrand function at the point O(0,0,…,0). The examples of approximate values of parameters in these formulae are given.

A.I. Rukavishnikova. Optimization of the Quasi Monte-Carlo algorithm for solving linear algebraic equations.

The author suggests an interesting conclusion about error decreasing of the modified Quasi Monte-Carlo method for solving linear algebraic equations. Comparison of the Monte-Carlo method, the Quasi Monte-Carlo method, and its modification is conducted. The selection of optimal parameters of the Markov chain for the modified Monte-Carlo method's application to solving linear equations is performed. The corresponding theorem is proved.

M.G. Sulimov. On localization of the complex nulls of a certain quasi-polynomial.

The problem of localization of the nulls of function w(z) = sin z+µ sin(z/λ) on the complex plane is considered. Effective bounds of |ℑ(ζ)| for nonreal nulls ζ of w(.) are obtained. Quasi-uniformity for distribution of ℜ( ζ_) in the case of rational λ is justified.

G.V.Abushik. The stress-strain state of a composite spherical soft shell previously loaded with interior pressure.

According to the equations of nonlinear theory of soft shells the problem of defining stresses and strains in the shell of revolution, which consists of two spherical segments with different characteristics and connected by an elastic ring element, is considered. Calculation for a composite shell of eye-bulb under action of intraocular pressure is made.

M.A. Grekov. A slightly curved crack near the interface in dissimilar materials.

The perturbation method is used to solve a plane elasticity problem for a slightly curved crack located near the interface in dissimilar materials. Based on Kolosov's complex potentials and superposition technique of elastic problems, the solution of the problem is reduced to a successive solution of the Fredholm integral equations of the second kind for each approximation.  An algorithm is carried out for computing any-order perturbation solution.

E.K. Kolesnikov, A.S. Manuilov, M.S. Matveev. On the question of influence of an external longitudinal magnetic field on dynamics of resistive hose instability of a relativistic electron beam.

Within the framework of the "rigid" beam model the problem of evolution of resistive hose instability of a relativistic electronic beam is considered in the presence of an external longitudinal magnetic field. An analysis of the received dispersion equations in view of the effect of phase mixing trajectories of beam particles shows that longitudinal magnetic fields can essentially weaken the specified instability.

V.A. Pavlovsky. Tensor form of additional masses coefficients.

The matrix of additional masses coefficients can be written as a matrix of four tensor elements, which are 2nd rank tensors -- masses, cross moments and moments of inertia. This form is invariant with respect to transformation of coordinate systems.

V.V. Platonov. The stability of a nanocorrugated plate.

The stability of a thin plate that is built-in between two rigid foundations with some gap is investigated. The plate is compressed in a longitudinal direction. The critical values of compressing strains and the lengths of plate areas adjoining to the foundations at each stage of loading are determined. The problem is solved according to the Kirchhoff theory and refined Timoshenko theory. Using the software packet “Ansys”, the problem is solved by the finite element method.

V.I. Smirnov. Application peculiarities of the structural criterion of brittle fracture.

The structural criterion of fracture is used to evaluate the ultimate load for the plate weakened by edge notches of hyperbolical shape and for the intact plate subjected to uniaxial tension. The correlation conditions of the structural criterion with classical strength criteria are analyzed. Comparison with the experimental data along with the results obtained according to the Leonov-Rusinko macro stresses theory is given.

R.V. Baluyev. Exploration of the exoplanetary statistics by means of the continuous wavelet analysis.

An effective algorithm of the analysis of statistical distributions based on usage of continuous wavelet transforms is constructed. Some features of the wavelet analysis of statistical data are described; the practically important statistical tests are built. This technique was applied to exoplanetary statistics. Univariate distributions of important parameters are examined, such as exoplanetary minimum masses, orbital periods, and semimajor axes and eccentricities. The possible prospects for this technique to be developed (in particular, consideration of the observational selection and the effect of unknown inclination) are discussed.

Brief reports
M.M. Kabardov. On the Laplace transform inversion based on the Fourier--Legendre expansion of the original function.

The theorem on a convergence rate of the Fourier--Legendre expansion of the original function is proved. The optimal value of the parameter μ in the change of a variable x = e−µt is found.

G.A. Leonov. The hypothesis of multi-parameter markets prediction.

The hypothesis of the analogy of multi-parameter markets prediction with a short—term weather forecast is offered. Consideration is in the framework of general theory of dynamical systems.

V.M.Ryabov. Finding  the point of jump and the value of jump of determining function by using its Laplace transform.

The methods for finding the point of jump and the value of jump of determining function based on Widder's inversion formulas are proposed.
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