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Abstract

In the paper, on a semi-axis we consider a boundary value problem for a
class of third order operator-differential equations with discontinuous coefficient
and with some linear operator in one of the boundary conditions. Sufficient
conditions of well-defined and unique solvability of the given boundary value
problem in the Sobolev type space are found. These conditions are expressed by
means of the properties of operator coefficients of the boundary value problem.

Let H be a separable Hilbert space, A be a positive-definite self-adjoint operator
in H with domain of definition D (A)

Under the unit of Hilbert spaces generated by the operator A we’ll understande
Hγ = D (Aγ) , (x, y)Hγ

= (Aγx,Aγy) , x, y ∈ D (Aγ) , γ ≥ 0. Denote by L (X, Y )
the space of linear bounded oprators acting from the space X to the space Y , and
by σ (·) the spectrum of the oprator (·).

Consider in H the boundary value problem

−u′′′ (t) + ρ (t) A3u (t) +
3∑

j=1

Aj
d3−ju (t)

dt3−j
= f (t) , t ∈ R+ = [0, +∞) , (1)

u (0) = Ku′′ (0) , u′ (0) = 0, (2)

where A is a positive-definite self-adjoint operator, K ∈ L
(
H1/2, H5/2

)
, Aj , j =

1, 2, 3 are linear, generally speaking, unbounded operators, ρ (t) = α, if 0 ≤ t ≤
1, ρ (t) = β if 1 < t < +∞ and α, β are positive, generally speaking, unequal to
each other numbers, f (t) ∈ L2 (R+; H), u (t) ∈ W 3

2 (R+; H) . Here

L2 (R+; H) =





f (t) : ‖f‖L2(R+;H) =




+∞∫

0

‖f (t)‖2
H dt




1/2

< +∞





,

W 3
2 (R+;H) =

{
u (t) : u′′′ (t) , A3u (t) ∈ L2 (R+;H) ,

‖u‖W 3
2 (R+;H) =

(∥∥u′′′
∥∥2

L2(R+;H)
+

∥∥A3u
∥∥2

L2(R+;H)

)1/2
}

(see [1]).
Definition 1. If the vector-function u (t) ∈ W 3

2 (R+;H) satisfies equation (1)
almost everywhere in R+, we’ll call it a regular solution of equation (1).


