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Application of Vandermonde matrix in data transmitting 
in a q-ary erasure channel
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Data transmitting problem in a digital channel is considered, where alphabet of messages is simple Galois field and input channel alphabet is extension of this field. An interesting method of data protection in this channel proposed without complete justification by A. Al–Shaikhi and J. Ilow. Method based on a special rectangular Vandermonde matrices and nonsingularity of their square submatrix. Singularity conditions of all square Vandermonde submatrices of special rectangular matrices over Galois fields was found in this paper, and on the basis of these results, justification of the Al-Shaikhi – Ilow method of information security in a channel with erasures complete.
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the question of choosing the optimal vector-function of the intensities of the production lines of the enterprise is studying in this paper. At the conditions when one of the resources uses a maximum amount and the initial rate of supply of the resource exceeds its rate of consumption at the optimum steady state operation. It turns out that if the rate of supply of the resource is monotonically decreasing, the optimal control is as follows. Prior to the time at which the rate of delivery compared with the rate of consumption at the optimum steady state vector of intensities selected by the rule that a given point we consider the vectors of intensities, which equalizes the rate of consumption at a speed of flow of resources and among these vectors we choose the mode that provides maximum return. From the moment of the coincidence rate of delivery with the rate of consumption at the optimal steady state, we go to the stationary optimum performance.
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Graphs with varying nonstandard reachability are considered. For such graphs the main sets (characteristic set and path set) depend by the discrete time. The problem of reachability and the problem of casual walk of a particle on graphs with varying nonstandard reachability are formulated and studied. To solve these problems proposed construction of the auxiliary graph. Theorem on compliance of ways on source and auxiliary graphs is formulated and proofed. Also the problem of casual walk of a particle on graphs with varying on time duration of arks is formulated and studied. Construction of few matrices of probability for auxiliary graph is used solving this problem. Theorems on compliance of transition probability on source and auxiliary graphs are formulated and proofed.
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Generalized boundary value problem of I. Vekua for the momentless spherical shell is under consideration. The geometrical criterion of the unconditional resolvability of the generalized boundary value problem of the theory of the thin elastic shells is found.

Keywords: Riemann–Hilbert boundary value problem, generalized analytic functions, convex shells.
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For the pseudo-parabolic Sobolev type linear differential equation in partial derivatives, modelling quasi-stationary processes in semiconductors, has received the explicit solution of Cauchy problem by solution of abstract Cauchy problem in  Banach space. It is established that by time variable the Cauchy problem solution satisfies the semigroup property and is infinitely differentiable. The received estimation of Cauchy problem solution results in continuous dependence of the solution on initial data on any finite time segment, and the formula for Cauchy problem solution results in a possibility of «past restoration» – the possibility on initial data to define a potential of electric field at the moment of «negative» time.
Keywords: quasi-stationary processes in semiconductor, strongly continuous semi groups of operators.
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