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An inverse eigenvalue problem of the theory of optical waveguides
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Inverse eigenvalue problems arise in a remarkable variety of applications, including system and
control theory, geophysics, molecular spectroscopy, particle physics, structure analysis, and so on.
An inverse eigenvalue problem concerns the reconstruction of a physical system from prescribed
spectral data. The spectral data involved may consist of the complete or only partial information of
eigenvalues or eigenvectors.

We present a new method for calculation of permittivity of dielectric materials using optical fiber’s
propagation constant measurements. This problem is an inverse eigenvalue problem of the optical
waveguide theory. We obtain a mathematical model of eigenmodes of a weakly-guiding step-index
arbitrarily shaped optical waveguide. By methods of the integral equations theory we prove that it
is enough to measure the propagation constant of the fundamental eigenmode only at one frequency
for the reconstruction of unknown dielectric constant of this waveguide. We present a new numerical
algorithm for the calculation of the dielectric constant based on approximate solution of a nonlinear
nonselfadjoint inverse eigenvalue problem for a system of weakly singular integral equations. The
convergence and quality of this numerical method we prove by numerical experiments.

Monodromy of Heun equations with apparent singularities
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Heun and confluent Heun equations when one regular singularity is apparent singularity are under
consideration. Corresponding connection matrices are calculated in explicit form.

The Dunkl–Darboux differential-difference operators and integrability
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Let F be a space of the differentiable functions on R; ŝ be a reflection operator, so that ŝ[f ](x) =
f(−x), f(x) ∈ F, and ω(x), x ∈ R, be a even analytical function in an open domain Dω ∈ R.

We consider the Dunkl–Darboux differential-difference operators in R

∇̂ω =
d

dx
− (ln |ω(x)|)′ŝ. (1)


