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Introduction. Literature review. Scientific novelty, purpose, 
method, object and practical significance of the research

The monograph deals with theoretical issues of the regularities o f the 
thermoelastic wave propagation in anisotropic media of all syngonies.

The research uses the analytical matrix method to thoroughly examine 
the propagation behavior of thermoelastic waves in these complex media. By 
deriving a system of first-order differential equations with variable 
coefficients from the closed system of thermoelasticity equations, the work 
provides a mathematical framework for understanding wave phenomena in 
anisotropic materials.

The study develops coefficient matrices for anisotropic media 
belonging to the cubic, hexagonal, tetragonal, orthorhombic, monoclinic, 
and triclinic syngonies, considering different scenarios such as volumetric, 
planar, and one-dimensional wave propagation. This comprehensive analysis 
enables a deeper understanding of the unique wave behaviors in materials 
with various symmetries.

This research conducts a detailed analysis of coefficient matrices, 
revealing the interactions between waves o f varying polarizations and 
shedding light on how waves with different properties affect one another. 
Fundamental solutions to the system o f first-order differential equations 
governing thermoelastic wave propagation in anisotropic media are 
systematically developed, forming a robust basis for subsequent 
investigations.

Additionally, the research derives dispersion equations for elastic and 
thermoelastic waves in infinite periodic structures, thereby enhancing the 
understanding of wave behavior in complex periodic systems. It further 
examines the interdependence of wave velocities, attenuation coefficients, 
and frequencies for coupled thermoelastic waves, demonstrating how these 
properties are influenced by the characteristics o f the medium. Graphical 
illustrations of these dependencies, which depict variations in wave 
velocities and attenuation coefficients with frequency as material parameters 
change, provide a clear and intuitive visualization of the associated physical 
phenomena.

Moreover, the monograph delves into the reflection and refraction of 
waves at the boundary between homogeneous anisotropic thermoelastic 
media, focusing particularly on scenarios involving coefficient matrices of 
the fourth order. This provides important insights into wave behavior at 
boundaries and interfaces, which is crucial for practical applications in 
materials science, geophysics, and other fields.
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