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Abstract

In the paper, Dirac’s one-dimensional operator is considered. A shift for-
mula is derived for its root vector-function, and a priori estimations, the es-
timations between different Lp norms of the root vector-functions of the given
operator are established.

1. Formulation of the results
In the paper we establish bilateral estimations of the root vector-functions re-

sponding to the Dirac one-dimensional operator

Du = B
du

dx
+ P (x) u, (1)

where

B =
(

0 1
−1 0

)
, P (x) = (Pij(x))2i,j=1, u(x) = (u1(x), u2(x))T .

The coefficient P (x) is a complex-valued matrix-function determined on an ar-
bitrary interval G of a real line.

Let L2
p(G), p ≥ 1 be a space of two component vector-functions with the norm

‖f‖p,2 =

∫
G

|f(x)|p dx

 1
p

,

(
‖f‖∞,2 = sup

x∈G
vrai |f(x)|

)
.

Denote by ‖P (x)‖ the norm of the matrix P (x), i.e.

‖P (x)‖ =
2∑

i=1

2∑
j=1

|Pij(x)| .

The estimations of the root functions of ordinary differential operators were earlier
established in the papers [1]-[6]. These estimations found their wide applications
in investigation of the problems of basicity and equiconvergence with trigonometric
series of spectral expansions [7]-[9].

In the present paper, based on the shift formula obtained in [10], a new for-
mula for the vector-functions is derived and different estimation for the root vector-
functions of Dirac operator are established with its help.

Following V.A. Il’in [1], introduce the notion of the root vector-functions of the
operator in the generalized sense.

Definition. Under the eigen vector-function or adjoint zero order vector-function
responding to the complex eigen value λ, we’ll understand any vector-function

0
u(x)




