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The main objective of this report is construction and justification of the new 

mathematical models for anisotropic nonhomogeneous visco-poro-elastic, piezo-electric 
and electrically conductive binary mixture and their application in case of thin-walled 
structures with variable thickness in thermodynamic and stationary nonlinear problems of 
definition of stress-strain states for thin-walled structures [1]. This investigation could 
have interesting applications in the areas of pseudo-xsantoma, medical tomography and 
land mine detection and possible could have an impact in the fields of geophysics, energy 
exploration, composite manufacturing, earthquake engineering, biomechanics, and many 
other areas. For the relevant applications it would be necessary to develop and justify 
new projective numerical-analytical methods. These new methods will be compared with 
existing methods for problems of that kind and used for recomputating of Basic Elements 
of Aircrafts. Above proposed models in abstract settings may be presented by the 
operator equation 
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Here 321 ,, AAA —are linear strongly positive operators, 4A — nonlinear operator of 

Monge-Ampere type acting in some Banach space; a, b—matrices with constant 
coefficients, +∞≤T , u — unknown vector. For different choices of parameters one can 
obtain equations of various types. We are concern with abstract linear parabolic, 
hyperbolic with damping and nonlinear variant of such equations. Numerical methods for 
these problems will be developed and studied (they will be closed to and based on works 
[1-5]).  

Recently constructed methods by Makarov (see f.e.[4,5]), provide an exponentially 
convergence or convergence without accuracy saturation. These methods lead to 
sequence of stationary problems which will be solved by FEM and FVEM developed for 
example in [2,3]. 
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