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 Let’s consider a Sturm-Lioville equation 
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in the space 
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 with nonlinear dependence on spectral parameter 
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  Assume that the potential 
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and satisfies the condition 
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-is a complex number, and 
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  This equation, in the frequency domain, describes the wave propagation in a nonhomogeneous medium, where 
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 is the restoring force and 
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 is the variable wave speed changing abruptly at various interfaces.
 In this paper will study the spectrum and also solve the inverse problem for singular non-self-adjoint operator.

  As the coefficient allows bounded analytic continuation to the upper half-plane of the complex plane
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, we can conduct detailed analysis of problem (1)-(3).

   The similar problems were intensively studied by many authors in different statements but for periodic potentials they are considered for the first time.
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