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THE MAIN EQUATION FOR THE SYSTEM OF
DIRAC EQUATIONS WITH DISCONTINUITY

CONDITIONS INTERIOR TO INTERVAL

Abstract

In the paper a theorem on completeness and expansion in eigenfunctions is
given; the main equation of the inverse problem is obtained and uniqueness of
its solution is proved.

Consider the boundary-value problem generated by the canonic system of Dirac
differential equations

By′ + Ω (x) y = λy, x ∈ (0, π) , (1)

with boundary conditions
y1 (0) = y1 (π) = 0 (2)

and discontinuity conditions at the interior point x = a of the interval (0, π)

y (a+ 0) = My (a− 0) . (3)

Here λ is a complex parameter,

B =

 0 1

−1 0

 , Ω (x) =

 p (x) q (x)

q (x) −p (x)

 , y =

 y1

y2

 ,

p (x) , q (x) are real valued functions from the space L2 (0, π), M is a matrix of second
order, detM 6= 0, M 6= I (I is a unit matrix).

In the sequel we will suppose that the matrix M has the form

M =

 α 0

β α−1

 , (4)

where α > 0, β ∈ R.
In the case of Dirac and Sturm-Liouville classical operators the similar problems

were sufficiently studied (see.e.g. [1]-[5]).

1. The completeness theorem and theorem on expansion in eigenfunc-
tions. In this point we prove the completeness theorem and theorem on expansion
in eigenfunctions.

Denote by L2

(
0, π : C2

)
Hilbert spaces of measurable complex-valued vector-

functions f (x) =
(
f1 (x)
f2 (x)

)
such that

‖f‖2 =

π∫
0

{
|f1 (x)|2 + |f2 (x)|2

}
dx < +∞


