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The canonical form is given for a certain class of polynomial matrices relatively to the semiscalar-
equivalent transformations. It makes it possible to define the canonical form relatively to a 
simultaneous similarity transformation for the corresponding class of set of matrices over the field. 
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The conditions of existence and uniqueness of the periodic (for both variables) solution to the weakly 
nonlinear strictly hyperbolic – by Petrovsky – equation on the plane are established. The linear part 
of operator decomposes into the first order factors with time varying coefficients. In order to solve the 
problem of small denominators, that appear at investigation, the metric method is used. 
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We establish the conditions for existence and uniqueness of solution to the inverse problem for a 
parabolic equation with the unknown time-dependent leading coefficient in the domain with free 
boundary.  
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On the basis of meromorphic (relative to regularization parameter) solution representation to the 
normalized integral second kind Fredholm-type equation, the regularization of the Moor – Penrose 
inverse operator with weak peculiarity and also with peculiarity of Newtonian potential type, given 
on the manifold with an edge, has been carried out.  
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The solutions to one class of problems of «filtration-convection» type in three-coherent domain, 
bounded by equipotential lines are obtained in the case, when the averaging condition is given on the 
unknown part of the flow output from one of internal contours – its compound border. The idea of 
conform transition from the given domain with a cross-section along one of the lines of flow to the 
appropriate domain of complex potential is in the basis of their construction. The results of numerical 
calculations are given. 
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A mathematical model of filtration consolidation problem of the body of soil dam taking into account 
the salt transfer and non-isothermal conditions has been formulated. The numerical solution of the 
corresponding two-dimensional boundary-value problem has been found by the stabilized finite 
element method. The influence of the salt transfer and non-isothermal conditions on the filtration 
consolidation process has been investigated by means of the numerical experiment. 
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The variational problem on pseudo-solutions of the equation with free phase in the case of isometric 
operator in Hilbert spaces is considered. The convergence of the simple iteration method, applied to 
the Euler equation of the problem, is proved. The geometric progression velocity of convergence of 
the method – without branching points – is established. A posteriori estimation of the convergence 
velocity is obtained. 
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The paper presents a nontraditional approach to solving two-dimensional boundary-value problems 
on the stress state of plates, shells, and spatial bodies. The approach is based on the reduction of two-
dimensional problem to one-dimensional one using the discrete Fourier series. The two-dimensional 
problem contains the geometric and mechanical parameters as the multipliers on solving functions 
what makes it impossible to separate the variables. Introduction of additional functions, which 
include resolving functions, and their derivatives together with indicated multipliers, allows us to 
reduce the problem to one-dimensional one through expansion of all the functions into the Fourier 
series in one coordinate direction. At integrating the one-dimensional boundary-value problem, the 
amplitude values of additional functions are determined through the Fourier series of functions which 
are specified at the discrete set of points. The one-dimensional boundary-value problem is solved by 
the stable numerical method of discrete orthogonalization. The results obtained are presented in the 
form of plots and tables. 
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Within the three-dimensional statement, the harmonic wave diffraction problem for a spatial crack in 
an infinite elastic body is considered. The formulas for efficient determination of the far field 
displacements, stresses and scattering cross-section via displacement jumps across the crack faces 
are obtained by means of approximation of the kernels in the integral representations of the scattered 
wave components. 
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The procedure for calculation of stress intensity factors near the curvilinear cracks for dynamic shear 
problems is presented. The problem is solved utilizing the inverse transformation, realized by means 
of Prudnikov modified formula. 
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An electrically permeable interface crack in piezoelectric biomaterial is studied. An asymptotic 
solution in connection with the finite element method is derived. For electromechanical loads, the 
complex stress intensity factor for an interface crack is obtained. For a particular case the numerical 
results are compared with the exact analytical solutions, obtained for a piezoelectric biomaterial 
plane with an interface crack. 
_________________________________________________________________________________ 
Dovbnya E. N., Chernyshenko М. О.  
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The problem on determination of stressed-stained state of isotropic shell of arbitrary curvature with a 
surface crack is studied. The calculation result are presented for stress intensity factors at the central 
point of the surface crack for different relations of geometric parameters (the value of the shell main 
curvature, depth and length of the crack). 
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The temperature field and stress-strained state in a circular thermosensitive cylinder induced by it is 
determined. The surface of the cylinder is subjected to constant loading and through this surface the 
cylinder is heated by the convective heat exchange with the environment, the temperature of which is 
time-dependent. The nonlinear heat conduction problem is solved using the method of linearizing 
parameters and the integral Laplace transformation. The quasi-static thermoelasticity problem is 
reduced to solving the integral Volterra second-kind equation. The last one is solved using the direct 
iteration procedure. 
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The full system of coupled thermoelasticity homogeneous solutions for the layer in  has been 
obtained in the case of finite heat distribution velocity. The matrix of the fundamental solutions has 
been obtained with the help of homogeneous solutions, according to the time harmonic concentrated 
forces and thermal sources, acting in the layer. The examples of the concentrated harmonic and 
impulse layer perturbations have been studied. 
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The problem on definition of thermostressed state of a partly transparent layer under the conditions 



 

of heat radiation, caused by real sources of radiation (including the reflecting elements) is 
formulated. The effect of spectral dependence of characteristics of the layer material, radiation 
sources, and reflector on the heat sources, temperature, and stresses in the layer is studied. 
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REVISION OF ASYMPTOTIC EXPANSIONS OF SOLUTIONS TO THE PROBLEM 
ON HEAT CONDUCTION OF ANISOTROPIC PLATES 
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The external asymptotic expansion of solutions to the problem on stationary heat conduction of 
anisotropic plates under various boundary conditions on the facial surfaces are constructed. The 
obtained bidimensional resolving equations are analyzed and the asymptotic properties of solutions 
to the problem of heat conduction are studied. Estimations of accuracy, with which the temperature in 
the plate outside the boundary layer can be considered linearly or quadratically distributed through 
the thickness, are obtained. Comparison with asymptotic integrations, constructed earlier by other 
authors, is carried out. 
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TRANSIENT HEAT CONDUCTION PROBLEM 
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The paper deals with the transient heat conduction problems of a periodic composite layer joined 
with a homogeneous half-space. The layer is composed of periodically repeated cells with 
rectangular cross-sections. The composite solid is heated on its boundary by a normal heat flux with 
uniform intensity. From the results, some solutions of the heat conduction problems for the particular 
cases of the composite structure are also derived. The influence of thermal and geometric properties 
of the composite components on the temperature distributions is presented in the form of graphs. 
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METHOD FOR EVALUATION OF CONTACT THERMAL RESISTANCE OF CONTACT PAIR 
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The paper presents a method for evaluation of contact thermal resistance in the case of interaction 
between two semi-infinite solids in the presence of a set of uniformly distributed surface penny-
shaped recesses. The axially symmetric model of such thermal contact is constructed. It takes into 
account the total influence of the conglomerate of defects in the vicinity of arbitrary selected one. The 
corresponding axially symmetric problem is reduced to the integral Abel’s equation. The procedure 
for determination of the contact thermal resistance is based on averaging a real temperature jump on 
the surface of defect. Comparison of the results obtained with that known in the literature is carried 
out. 
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