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The correctness of boundary value problems on the plane for elliptic equations by the method of the theory of analytic 

functions of a complex variable has been well studied. When investigating similar questions, when the number of independent 

variables is greater than two, problems of a fundamental nature arise. A very attractive and convenient method of singular 

integral equations loses their validity due to the absence of any full theory of multidimensional singular integral equations. 

Boundary value problems for second-order elliptic equations in domains with edges have been studied in detail. 

In the author's papers explicit forms of classical solutions of Dirichlet problems in cylindrical domains for multidimen-

sional elliptic equations are found. In this paper we use the method proposed in the author's works, we show the unique solv-

ability and obtain an explicit form of the classical solution of the Dirichlet problem in a cylindrical domain for one class of 

degenerate multidimensional elliptic-parabolic equations. 
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The article is a continuation of works instances of two differential beams with the same n-fold and, respectively, with two 

three-time characteristics. The basis property of the root functions is considered for arbitrary decaying boundary conditions 

at the ends of the given interval. Problematic remains the question of the transfer of the corresponding theorems for the case 

of beams with three or more multiple characteristic roots. We are given a positive answer in the case of the beam 15 with 

three different characteristics. We note that our approach in this task will extend to broader classes of bundles with multiple 

characteristics. 

We note the significant difference of the task from regular in the sense of G. Birkhoff and J.D. Tamarkin. On the one hand, 

significant differences of the characteristic roots of the primary differential operator are previously required. On the other, 

we have solved the problem with decaying boundary conditions, all of which is set at one end, with the exception of two relat-

ed to the second end. Given the construction of the resolvent of the beam as meromorphic functions of the parameter λ. In the 

main theorem is proved that the full deduction option from the resolvent applied to 15 times differentiable functions (the de-

rivative zero at the ends of the interval) is equal to this function. The specified deduction is a Fourier series in root functions 

of the original problem. 
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The oscillations of an elastic homogeneous beam for the Timoshenko model and a beam with an inclusion-type defect that has 

an ellipsoidal shape are studied. The adduction is carried out to the dimensionless form of the problem and the composition of 

the canonical system of equations. The physical characteristics of a non-uniform beam differ from the characteristics of a beam 

without a defect. The resonance values of a homogeneous beam are obtained and the influence of the inclusion parameters on the 

resonance values of a beam with a defect on the basis of the method of alignment is investigated. Using the methods of 

perturbation theory, a formula is constructed for corrections to the resonant frequencies, which relates resonance values for an 

intact beam and a beam with a defect. On the basis of the obtained relation, two inverse problems are solved. In the first, a step-

by-step method for restoring the geometric characteristics of the inclusion of an ellipsoidal shape is implemented. In the second 

problem, the physical characteristics of an inhomogeneous beam are reconstructed, namely the ratio of the stiffness and density 

modules. The high accuracy of the proposed method is demonstrated. 
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Application of piezoelastic actuators for generation of acoustic signal while scanning elastic bodies is one of the basic me-

thodic of non-destructive testing. Mathematical modeling for interaction processes of actuator and media allows developing 
more accurate and modern methods for health monitoring of elastic bodies. In terms of paper presented the calculation of 
contact interaction of piezoelastic actuator and elastic layer in case of axisymmetric steady-state oscillations is performed. 
The solution is constructed on the basis of engineering approach, based on description of an actuator as concentrated forces 
placed along the contact edge and the finite element method for simulation the full problem of an actuator and a media inter-
action. While performing the finite element simulation the special methodic for dealing with infinitive bodies is used. The cor-
rectness for such wave field solutions is checked with known solutions for wave distribution in an elastic layer based on the 
inverse Hankel integral transformation. Amplitudes for concentrated forces are determined by integration of normal and tan-
gential contact stresses along the contact area. Resulted wave fields are compared for various vibration frequencies.  
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In this paper, we study the difference method of order (2-α) of the accuracy of the solution of the Cauchy problem for a 

differential equation with the Riemann-Liouville fractional differentiation operator. A difference approximation is obtained 

for the fractional Riemann-Liouville derivative of order (2-α) of accuracy. It is shown that the difference scheme approxi-

mates the differential equation (2-α) by the order of accuracy. It is shown that the difference scheme approximates the differ-

ential equation (2-α) by the order of accuracy, and the sum of the coefficients is less than or equal to one. An error estimate is 

obtained for the proposed numerical method for solving the Cauchy problem. For the error of the method under the condi-

tions that if the right-hand side of the equation satisfies the Lipschitz condition with constant А in the second argument and 

1)1(   Aq , an estimate is obtained from which the convergence of the proposed numerical method for solving the 

Cauchy problem for the ordinary differential equation with the Riemann-Liouville fractional differentiation operator follows. 

The proposed numerical method for solving the Cauchy problem has a higher accuracy order than the numerical methods 

proposed earlier. 
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Laser-induced vibrations and elastic stability of a clamped-clamped beam electrostatic transducer are considered under ul-

trafast laser pulse. It is assumed that laser pulse acts as volume heat generation with Gaussian time-profile localized in near-

surface layer of the beam. Temperature load non-stationarity and non-homogeneity through length and thickness lead to appear-

ance of thermal-induced mechanical moment and axial forced acting on the beam, which can result in buckling phenomena. 

Semi-analytical methods for solution of nonlinear boundary-value problems are used for static equilibrium determination of the 

beam in the electric field of one stationary electrode. Analytical solution of non-stationary temperature problem in the beam vol-

ume is obtained. Finally, areas in parameter space of system geometrical and mechanical properties along with laser pulse char-

acteristics are determined which correspond to elastic stability of initial equilibrium form of the beam subjected to laser pulse. 
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