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By the method of asymptotic integration of elasticity theory equations, an axisymmetric problem of elasticity theory for
an inhomogeneous transversally-isotropic conic shell is studied. Inhomogeneous and homogeneous solutions are construct-
ed. Behavior of the solution of the obtained boundary value problems both in the internal part of the shell and near its edges
is studied. The peculiarities of the stress-strain state of a variable thickness inhomogeneous transversally-isotropic conic

shell are revealed.
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INFLUENCE OF THE NANOPARTICLES ON THE HEAT TRANSFER
IN THE MARANGONI BOUNDARY LAYER AT THE EXTERNAL FLOW
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Calculated heat flux at the free fluid surface with nanoparticles. Fluid flow caused by the nonuniform heating of the free
boundary when the boundary is cooled at a distance from the axis of symmetry. It is shown that in the planar case the heat
flux increases with increasing speed of the external flow and with increasing concentrations of nanoparticles. However, for
certain types of nanoparticles at low external flow velocity the heat flux may either decrease or increase with increasing con-

centration of nanoparticles.

Keywords: nanoparticles, effect of Marangoni, free surface, boundary layer, outer stream.
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The problem is considered of finding the minima of n-dimensional Bernstein lattice over rational functional fields
F,» (x) . The solution is based on the Lenstra lattice basis reduction algorithm. For n-dimensional Bernstein lattice it is
proved the existence of a minima element and its connection with the Lenstra reduced basis. An algorithm for solving the

problem and the proof of correctness are presented. The result is applied in the mathematical model of Bernstein list decoder
and it is used to enhance the protection of McEliece-like code-based cryptosystems.

Keywords: n-dimensional lattices, lattice minima, Bernstein list decoding algorithm, LLL algorithm.
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TORSIONAL OSCILLATION OF REVOLUTION SHELLS
WITH COMPLICATED SHAPE OF MERIDIAN
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Developed the research methods of natural torsional oscillation for revolution shells with complicated shape of meridian and
variable thickness. Investigated influence of parameters describing a variable thickness along the axis of the shell, on the natural
frequencies and mode shapes for cylindrical shell on the basis of the developed algorithms. Constructed dependences to the first and
second natural frequencies on the amplitude of the convexity (concave) for shells with convex and concave meridian.
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An original mathematical model, that describes different activities of actors in the vertical marketing system is presented.
There are a provider, a mediator, a trading enterprise are presented as a controlling subjects. The relationship between pro-
vider and mediator accords to commission agreement. Trading enterprise sells products is produced by the provider. The
model is based on the game-theoretical and hierarchical approach. A Stackelberg equilibrium in terms of sustainable devel-
opment is established under possible corruption. The method of impulsion is used as a method of hierarchical control to
solve this model. A number of typical examples followed by an interpretation of the results obtained are presented. Some con-

tributions to fight corruption in three-level system are made.

Keywords: hierarchy, three-level control system, method of impulsion, Stackelberg’s equilibrium, corruption, computing

simulation.
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The integral equations are derived for three-dimensional contact problems for an elastic half-space consisting of two
wedge-shaped layers with sliding support in between. The wedge-shaped layer joined to the layer in contact with a punch is
incompressible (rubber-metal conjunction). The outer face of this layer is supposed to be stress-free or subjected to sliding
support. To solve auxiliary boundary-value problems for a given normal load the method of Fourier and Kontorovich —Leb-
edev complex integral transformations is used. These auxiliary problems are finally reduced to systems of Fredholm integral
equations of the second kind, solutions of which go into the kernels of the integral equation of the contact problems. For

solving the contact problems the Galanov’s method is used.

Keywords: contact problem, composite half-space, wedge.
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For modulus of continuity of arbitrary degree of function continuous on segment in metrics of signsensitive weight estimation
over modulus of continuity of the next degree is given. In addition, other modules of continuity with signsensitive weight are con-
structed and the estimation establishing relation for their arbitrary degrees is obtained. Both estimations obtained in the work
generalize on metrics of signsensitive weight classical Marchaud inequality for uniform modules of continuity, which has wide ap-
plication in approximation theory, in theory of embedding classes of functions and in other sections of mathematics.

Keywords: modulus of continuity, modulus of smoothness, signsensitive weight, continuous functions, Marchaud inequali-

ty, classes of functions, embedding theorems.
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THE EXISTENCE OF THE WEAK SOLUTIONS OF MARGURRE-VLASOV MODELS
FOR TERMOELASTIC OSCILLATIONS OF SLOPING CASINGS
WITH THE WEAK INERTIA OF THE LONGITUDINAL TRANSFERS
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In this paper prove the theorem of existence of weak solutions Marguerre - Vlasov's models with the evolution of the heat,
the inertia of the turn of the casing's point, the inner friction in the casing. It define the approximation of Bubnov - Galerkin.
It prove the local existence the system of partial differential equations for time coefficients of approximation. We study it dif-
ferential properties. We prove with the energetic correlation the existence of approximation for the every section of a time
and the existence of the equilibriums valuations of the approximation, which helps to prove integral correlations, defined of

the weak solutions.
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MAXIMUM FLOW PROBLEM IN NETWORKS WITH LOSSES AT THE VERTICES
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We consider a network with some properties: each vertex has an additional characteristic - quantity flow losses. The
peculiarity of such networks is that due to loss in some vertexes, the value of the flow is coming from the source can be not
equal to the flow entering into the target. For such networks, the problem of maximizing of losses and the problem of
minimizing of losses are considered. Algorithms of their decision are developed for each of the offered problems.

Keywords: oriented networks, flows in networks, maximal flow, losses of flow, maximizing of losses, minimizing of

losses.
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Quadrature formulas for singular integrals with the Cauchy kernel, similar in accuracy to the Gaussian ones, were con-
structed. The algebraic degree of accuracy is 2n. But it is characterized by the fact that in the process of n increase in the
transition from the present n=n, to the next n=n;+1 it is necessary to re-calculate the value of function #(t), however, not in
all nodes of the quadrature but only in part of them. In addition, if the usual quadrature formulas for singular integrals have
the highest degree of accuracy, it is only when the singularity parameter was the root of the associated Legendre function of
the second kind, the wider range of singularity parameter values exists for the constructed quadrature formulas. These sets
are the roots of the Chebyshev polynomials of the first and second kinds.

Keywords: singular integral with Cauchy kernel, quadrature formula, Chebyshev weight, Gauss accuracy.
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The maximum norm bounds of the inverse of a given matrix from some subclasses of block X-matrices were obtained.
For block Nekrasov matrices, of the first and second type we will improve obtained bounds, by using a corresponding

point-wise bound, published in L. Kolotilina.
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References

1. Varga R.S. Matrix iterative analysis. Prentice-
Hall, USA, 1962, 322 p.

2. Kolatilina L.Yu. On bounding inverses to Nekra-
sov matrices in the infinity norm. Zap. Nauchn. Sem.
POMI, 2013, vol. 419, pp. 111-120.

3. Gudkov V.V. On a certain test for nonsingularity
of matrices. Latv. Mat. Ezhegodnik 1965. Zinatne, Riga,
1966, pp. 385-390.

4. Cvetkovic L., Doroslovacki K. Max norm estima-
tion for the inverse of block matrices. Appl. Math. Com-
put., 2014, vol. 242, pp. 694-706.

5. Fiedler M., Ptak V. Generalized norms of matrices
and the location of the spectrum. Czech. Math. J., 1962,
vol. 12 (87), pp. 558-571.

6. Feingold D.G., Varga R.S. Block diagonally domi-
nant matrices and generalizations of the Gerschgorin circle
theorem. Pacific J. Math., 1962, vol. 12, pp. 1241-1250.

15


mailto:ksena4787@yahoo.com
mailto:bk@sfedu.ru
mailto:krukier@sfedu.ru

