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CONDITION

Abstract

We investigate the inverse problem of scattering theory for a two dimen-
sional Dirac equations system with discontinuous coefficient on the half line.
The expansion formula by eigenfunctions associated with the given problem is
obtained. The scattering function is defined as scattering data and the main
equation is derived. The solvability of the main equation is showed. The potan-
tial is uniquely constructed with respect to the scattering function.

Let us consider the system of Dirac equations in the semi axis 0 ≤ x < ∞

BY ′ + Ω (x) Y = λρ (x) Y, (1)

where

B =
(

0 1
−1 0

)
, Ω (x) =

(
p (x) q (x)
q (x) −p (x)

)
, Y =

(
Y1 (x)
Y2 (x)

)
,

λ is a spectral parameter, ρ (x) is a positive piecewise-constant function with a finite
number of points of discontinuity, the elements of Ω (x) are real valued measurable
functions and for Euclidean norm of the matrix function Ω (x) satisfying the condi-
tion

∞∫
0

‖Ω (x)‖ dx < ∞.

Also, we consider the boundary condition at x = 0 defined

− (α1Y1 (0)− α2Y2 (0)) = λ (β1Y1 (0)− β2Y2 (0)) , (2)

where the coefficients αi, βi (i = 1, 2) are real numbers and γ = α1β2 − α2β1 > 0.

Boundary value problems with discontinuous coefficients and a spectral parame-
ter in the boundary condition arise in different branches of matematics, machanics,
geophysics and other fields of natural science. The inverse boundary value problems
with discontinuous coefficients appear in electronics for constructing parameters of
heterogeneous electronic lines with desirable technical characteristics ([10, 13, 19,
20]).

For the case ρ (x) ≡ 1, β1 = β2 = 0, the boundary value problem (1)-(2) on
the half line [0,∞) was completely solved in [1, 4, 5, 12]. The discontinuous inverse
problem of scattering theory for the system (1) with the boundary condition not
containing a spectral parameter was studied in [7, 8, 17]. The spectral properties of




