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Abstract: We develop analytical and numerical techniques for the solution to
inverse problems of reconstructing permittivity of homogeneous and
inhomogeneous bodies in waveguides from the values of the transmission
coefficient known at different frequencies. The methods employ nonlinear
volume singular integral equations, operator method, and contraction
mappings. For a particular family of inclusions in the form of layered dielectric
parallel---plane diaphragms the solution to the inverse problem is obtained in
a closed form. The contents of the presentation: Statement of forward
problems of wave scattering and propagation in 2D and 3D waveguides with
dielectric inclusions. Green's tensor function and volume singular integral
equations. Statement of inverse problems of reconstructing permittivity of
homogeneous and Inhomogeneous bodies. Existence, uniqueness, and
solution methods employing iterations and contraction. Statement and
solution of inverse problem for layered dielectric inclusions in the form of
parallel---plane multi---sectional diaphragms in a waveguide of rectangular
cross--section. Results of numerical simulation.
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