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We consider the model of resource distribution for homogeneous and inhomogeneous networks with limited reachability. Re-
source network called homogeneous if all capacity in the arcs are equal and inhomogeneous otherwise. We consider two kinds of re-
source networks with a restriction on the reachability: first, networks with accumulation of non-decreasing magnetism; second, net -
works with accumulation-disappearance of magnetism. The methods for finding of limit state for arbitrary total value the resource
and threshold of resource network are developed for each type of distribution.
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TO THE DESCRIPTION OF THE RANGES OF THESE POTENTIALS
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We study multidimensional potential-type operators  ,K  whose kernels have singularities on the unit sphere and oscillate at

infinity. Operators of such a kind appear in various problems of analysis and mathematical physics, in particular, in the theory of
complex power of second order differential operators: the Laplace operator, the Helmholtz operator and the Klein - Gordon - Fock
operator.  Within  the  framework  of  the  method  of  approximative  inverse  operators,  we  construct  the  inversion  of  potentials

 ,= Kf  with densities in Lp  in the non-elliptic case when their symbols degenerate on a set of null measure in Rn. We also de-

scribe the range )(,
pLK   in terms of the operator left inverse to  ,K . 

Keywords: potential, method of approximative inverse operators, inversion of potential, discription of the operators range.
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The stochastic process which is based on the Markov chain and the random walk is considered in the paper. The Markov chain
has the given matrix of transitive probabilities and the unknown vector of initial distribution. The problem of calculation of minimal
and maximal values of the given function of this process is considered. The calculation example is resulted. The problem appendix in
mathematical finance is also presented, as it is shown in the paper. The interval of the fair prices, which suit both the seller and the
buyer of the European call option, is calculated. In several cases we deal with the unique fair price.
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Examines the interaction of Central Bank and commercial banks in sphere of crediting of the population. When modeling uses a
game-theoretic and hierarchical approaches. As a method of hierarchical control is used, the method of forcing. Provided the algo-
rithms for constructing the Stackelberg equilibrium in analytical study and simulation modeling. The results of analytical studies by
the method of Lagrange multipliers for a special type of input functions and simulation for the input functions of general form. The
analysis of the obtained results, a number of conclusions about the behavior of the whole system.
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Dynamic models of concordance of private and public interests (CPPI-models) in fisheries are investigated. Different informa-
tion structures of hierarchical differential games on the example of a CPPI-model are described. Algorithms of building the Stackel -
berg equilibrium are proposed. The principal attention is given to the simulation modeling of different information rules based on
heuristic algorithms. Numerical calculations are made, and the choice of simulation scenarios is explained. A comparative analysis
of the numerical results for different information structures with test data is conducted.
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A series of results related to the membrane theory of convex shells with piecewise smooth boundary of its middle surface are ob -
tained. Its further development leads to the necessity of such formulation of a boundary problem, which would take into account the
specificity of the stress equilibrium provided the concentration of stresses at corner points. Such a formulation is given for the shell
with middle surface connected with the use of special boundary conditions of the Riemann-Hilbert problem, which allows to give a
transparent geometric interpretation of the stress state of equilibrium provided the concentration of stresses at corner points, and
also  "to compare" the different states of equilibrium. This approach allows to formulate a criterion for the quasicorrectness of the
task. The class of shells for which the task is quasicorrect has been allocated.

Keywords: convex shell, Riemann-Hilbert boundary value problem, index of the boundary value condition.

References

1. Vekua I.N. Sistemy differentsial'nykh uravnenii pervogo poryadka ellipticheskogo tipa i granichnye zadachi s

5



ISSN 0321-3005       ИЗВЕСТИЯ ВУЗОВ.    СЕВЕРО-КАВКАЗСКИЙ  РЕГИОН.                                     ЕСТЕСТВЕННЫЕ НАУКИ.    2016.    № 4

ISSN 0321-3005       IZVESTIYA VUZOV.     SEVERO-KAVKAZSKII     REGION.                                      NATURAL SCIENCE.               2016.   No. 4

primeneniem k teorii obolochek [Systems of first order differential equations of elliptic type and boundary value prob-
lems with application to the theory of shells]. Mat. sb. 1952, vol. 31, no. 2, pp. 217-314. 

2. Vekua I.N. Obobshchennye analiticheskie funktsii [Generalized analytic functions]. Moscow, 1959, 512 p. 
3. Gol'denveizer A.L. O primenenii reshenii zadachi Rimana − Gil'berta k raschetu bezmomentnykh obolochek [On

the application of the Riemann - Hilbert problem solutions to the calculation of membrane shells]. PMM. 1951, vol. 15,
no. 2, pp. 149-166. 

4. Gol'denveizer A.L. Teoriya tonkikh uprugikh obolochek [The theory of thin elastic shells]. Moscow, 1976, 512 p.
5. Vekua  I.N.  Nekotorye  obshchie  metody  postroeniya  razlichnykh  variantov  teorii  obolochek [Some common

methods of constructing the various options of the shell theory]. Moscow, 1982, 288 p. 
6. Landau L.D., Lifshits E.M. Teoriya uprugosti [The theory of elasticity]. Moscow, 1965, 204 p. 
7. Muskhelishvili N.I. Singulyarnye integral'nye uravneniya [Singular integral equations]. Moscow, 1968, 512 p.
8. Tyurikov E.V. Ob odnom klasse granichnykh zadach membrannoi teorii vypuklykh obolochek [On a class of

boundary value problems of the membrane theory of convex hulls]. Izv. vuzov. Sev.-Kavk. region. Estestv. nauki. 2012,
no. 6, pp. 38-41.

9. Tyurikov E.V. Kraevye zadachi teorii beskonechno malykh izgibanii poverkhnostei [Boundary value problems in
the theory of infinitesimal bendings of surfaces]. Mat. sb. 1977, no. 3(7), pp. 445-462.

Поступила в редакцию / Received 1 сентября 2016 г. / September 1,  2016

UDC 539.3        DOI 10.18522/0321-3005-2016-4-36-39
MODELING OF CONTACT INTERACTION FOR DISC BREAKES ELEMENTS

M.I. Chebakov, A.A. Lyapin

Mikhail I. Chebakov – Doctor of Physics and Mathematics, Pro-
fessor,  Head  of  the  Laboratory  for  Mechanics  of  Deformable
Bodies  and  Constructions,  Vorovich  Institute  of  Mathematics,
Mechanics and Computer Sciences, Southern Federal University,
Stachki  St.,  200/1,  Rostov-on-Don,  344090,  Russia,  e-mail:
chebakov@math.sfedu.ru
Aleхander A. Lyapin − Candidate of  Physics and Mathematics,
Researcher,  Laboratory  for  Mechanics  of  Deformable  Bodies
and Constructions, Vorovich Institute of Mathematics, Mechanics
and  Computer  Sciences,  Southern  Federal  University,  Stachki
St., 200/1, Rostov-on-Don, 344090, Russia, e-mail: lyapin@ sfe-
du.ru

The calculation of temperature field for tribo-system “breaking disc - pad” is performed. For the corresponding calculations the
finite element method was used with the application of modern software. An influence of size for channels of braking disc on break -
ing moment and heating rate of system is analyzed. Some requirements for the process of development of braking disc construction
are advised. 
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