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The paper is devoted to study of function spaces defined in terms of conditions on mean oscillation, which are important objects of research from the viewpoint of inner problems of function theory such as description of smoothness of functions in terms of mean oscillation, study of integral operators in harmonic analysis in BMO type spaces. Classes of functions with p-integrable (with weight) mean oscillation on real line, half-line and interval are introduced. Some estimates for locally integrable functions are given. Completeness of the introduced space on real line is proved.
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The mathematical hierarchical two-level model of steamship water ballast control is built. The specified algorithms of the building of the Stackelberg equilibrium with requirements of the homeostasis are indicated. The method of hierarchical control compulsion is used. The numerical calculations in some typical cases are given. 
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Artifical method was proposed for parallel computations based on recurrent formulas similar to direct method in the one-dimensional problem of heat conductivity for computer system with distributed memory. This method ensures a good grows of efficiency. Also we demonstrate that already for direct method for planar problem of heat conductivity this artifical method gives no grows of efficiency in general case. In special cases of data decomposition we need a special investigation of efficiency.
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We characterize a connection of weighted mixed norm Bergman spaces and their anti-analytic analogues with corresponding Hardy spaces. This connection is clear when studying structure of the Bergman spaces, which is leading to necessary representations for studying Toeplitz operators with unbounded symbols. It is reasonable that when studying analytic p-integrable functions the main attention should be given to behavior of function close to the boundary of the region. The introducing of mixed norm allows especially characterize the behavior of function when approaching to boundary. 
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A problem on optimal control of moving sources processes described by a parabolic type equation is investigated in the paper. A theorem on existence and uniqueness of the solution is solved for the optimal control problem. Sufficients conditions of Frechet differentiability of quality test and an expression for its gradient are obtained, necessary conditions of optimality in the form of point wise and integral maximum principles are established for an optimal control problem. 
Keywords: moving sources, reduced problem, necessary conditions of optimality, maximum principles, integral identity.
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