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ON SOLVABILITY OF A BOUNDARY VALUE
PROBLEM FOR A CLASS OF THIRD ORDER

OPERATOR-DIFFERENTIAL EQUATIONS WITH
DISCONNECTED COEFFICIENTS

Abstract

In the paper the sufficient conditions providing the solvability of boundary-
value problem for one class operator-differential equations of third order with
disconnected coefficients were obtained, and the principal part of the equations
possesses a normal operator. These conditions are expressed only by properties
of coefficients of operator-differential equations.

In the separable Hilbert space H we consider the following boundary value prob-
lem

d3u

dt3
+ ρ (t)A3u+

3∑
j=0

A3−ju
(j) = f (t) , t ∈ R+, (1)

u (0) = 0, (2)

where u (t) and f (t) are the vector-functions deteremined in R+ = (0,∞) with
values in H and the operator coefficients satisfy the following conditions:

1) A is a normal invertible operator with a spectrum contained in an angular
sector

Sε = {λ |arg λ| ≤ ε} , 0 ≤ ε ≤ π

6
;

2) the operators Bj = AjA
−j (j = 0, 1, 2, 3) are bounded in H;

3) ρ (t) is a scalar function such that

ρ (t) =
{
α3, t ∈ (0, 1) ,
β3, t ∈ (1,∞) .

As in the book [1] the Hilbert spaces L2 (R+;H) and W 3
2 (R+;H) are determined

as follows:

L2 (R+;H) =

f (t) |f (t) ∈ H , ‖f‖2
L2

=

∞∫
0

‖f (t)‖2 dt <∞

 ,

W 3
2 (R+;H) =

{
u (t)| d

3u

dt3
, A3u ∈ L2 (R+;H) , ‖u‖2

W 3
2

=
∥∥A3u

∥∥2

L2
+
∥∥∥∥d3u

dt3

∥∥∥∥2

L2

}
.

Let’s determine the following complete subspace of the space W 3
2 (R+;H):

◦
W 3

2 (R+;H) =
{
u (t)|u ∈W 3

2 (R+;H) , u (0) = 0
}
.

Here and in sequel the derivatives are understood in the sense of distributions
theory [1].


