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Abstract

In the paper the solvability conditions in abstract spaces of smooth vector-
functions for some initial-boundary value problems for a second order equation
with operator coefficients are found. All these conditions are expressed by the
features of coefficients of an operator-differential equation.

Let H be a separable Hilbert space, A a positive-definite self-adjoint operator in
H, Hγ (γ ≥ 0) a scale of Hilbert spaces generated by the operator A, i.e.

Hγ = D (Aγ) , (x, y)γ = (Aγx,Aγy) , x, y ∈ Hγ .

Let L2 (R+; H) be a Hilbert space of vector-functions f (t) determined almost
everywhere in R+ with the values in H, for which

‖f‖L2(R+;H) =



∞∫

0

‖f (t)‖2 dt




1/2

.

Following the monograph [1] define the following space for natural m ≥ 1:

Wm
2 (R+;H) =

{
u (t) : u(m) (t) ∈ L2 (R+;H) , Amu (t) ∈ L2 (R+; H)

}
,

with the norm

‖u‖W m
2 (R+;H) =

(∥∥∥u(m)
∥∥∥

2

L2(R+;H)
+ ‖Amu‖2

L2(R+;H)

)1/2

.

For m = 3 we’ll derive subspaces in W 3
2 (R+;H)

◦
W 3

2 (R+; H) =
{
u : u ∈ W 3

2 (R+; H) , u (0) = u′ (0) = 0
}

.

The spaces L2 (R; H) and Wm
2 (R; H) for R = (−∞;∞) are determined similarly.

Let L (X, Y ) be a space of linear bounded operators acting from X to Y .
Consider in H the following boundary value problem

d2u

dt2
+ (pA + A1)

du

dt
+

(
qA2 + A2

)
u (t) = f (t) , t ∈ R+ (1)

u (0) = u′ (0) = 0 (2)


