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Abstract

In the paper we consider a discontinuous differential operator of second order
with coefficients summable on the interval (a, b). Upper bound of the number of
eigen values and criteria for Riesz property of the system of root functions are
established.

Distribution of eigen-values of ordinary differential operators were studied in
many papers, for example in [1-10].

Non-negative self-adjoint extension of the Sturm-Liouville operator with a po-
tential from the class Lp (a, b) , p ≥ 1 is considered and upper bound of the quantity
of eigen-values satisfying the condition

√
λk ∈ [t, t + 1] , where t ≥ 0 is an arbitrary

number, is established in the papers [1], [2].
In [3-6] distribution of eigen-values of Schrodinger operators and arbitrary or-

der operators were studied depending on diffirent properties of a system of root
functions.

In the present paper we study a second order discontinuous differential operator,
validity of the condition ”sum of units” by fulfilling the Riesz (Hausdorff-Young)
inequality for root functions and criteria for the validity of the Riesz inequality are
established.

On an arbitrary finite interval G = (a, b) we consider the operator

Lu = u′′ + P1 (x) u′ + P2 (x) u (1)

with complex-valued coefficients P1 (x) ∈ Lp (G) , 1 < p ≤ 2, P2 (x) ∈ L1 (G). We’ll
proceed from generalized interpretation of eigen functions of the operator L (see [7]).

Assume that the interval (a, b) is divided into m intervals
(
ξl−1, ξl

)
, l = 1,m by

means of the points a = ξ0 < ξ1 < ... < ξm = b.
By Dl

(
l = 1,m

)
we denote a class of functions absolutely continuous together

with their first derivatives on the segment
[
ξl−1, ξl

]
.

Let D (a, b) be a class of functions possessing the following property: if f ∈
D (a, b) , then for each l = 1,m there exists such a function fl (x) ∈ Dl that f = fl

for ξl−1 < x < ξl .

Under the eigen function of the operator (1) responding to eigen-value λ, we’ll
understand any function

◦
y (x) ∈ D (a, b) differ from identity zero, and satisfying

almost everywhere in (a, b) the equation L
◦
y + λ

◦
y = 0.

In a similar way, under adjoint function of the operator (1) of order l (l ≥ 1) ,

responding to the same eigen value λ and the same eigen-function
◦
y, we’ll understand


