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Abstract

In the given paper, the self-adjoint operator A corresponding to the dif-

ferential operator
d4

dx4
+ βδ′′ (x) is determined in the space L2 (R) . Explicit

representation of the resolvent of the operator A is found. It is shown that
σese (A) = σac (A) = [0,+∞). The negative eigen value of the operator A and
corresponding normed eigen function are found.

In the given paper, in the space L2 (R) we find a self adjoint operator corre-
sponding to the formal differential expression

d4

dx4
+ βδ′′ (x) , (1)

where δ (x) is Dirac’s function, δ′′ (x) is its generalized second order derivative,
β ∈ R = (−∞,+∞) is fixed.

It is known that while determining the operator corresponding to differential
expression (1), there arise difficulties related with strong singularity of the distri-

bution δ′′ (x). Since δ′′ (x) belongs to the Sobolev space W
− 5

2
−ε

2 (R) (ε > 0), the
known methods (see. for example [1], [2]) are not applicable for determining the
operator (1). The methods stated in these papers are not suitable for determining

the operator
d4

dx4
+ q (x) with the generalized potential q (x) ∈ W−2

2 (R).

In this paper the way for the definition of the operator (1) based on the formula
of the product of δ′′ (x) by piecewise differentiable functions f (x), for which first
and second classic derivatives have first order discontinuous at the point x = 0.

This formula is of the form ([3]):

δ′′ (x)·f (x) =
f ′′ (+0) + f ′′ (−0)

2
·δ (x)−

[
f ′ (+0) + f ′ (−0)

]
δ′ (x)+f (0) δ′′ (x) . (2)

Formula (2) allows to give sense to formal operator (1) as a self-adjoint operator
in the space L2 (R).

Let D (A) be a set of functions f ∈ W 4
2 (R\ {0})∩W 1

2 (R) satisfying the boundary
conditions:

f ′ (−0)− f ′ (+0) = βf (0) , (3)

f ′′ (+0)− f ′′ (−0) = β
[
f ′ (+0) + f ′ (−0)

]
, (4)

f ′′′ (−0)− f ′′′ (+0) =
β

2
[
f ′′ + (0) + f ′′ (−0)

]
. (5)

In the space L2 (R) determine the operator A:

Af =
d4f

dx4
+ βδ′′ (x) · f, f ∈ D (A) ,




