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CHARACTERISTIC OPERATOR-DIFFERENTIAL

EQUATIONS OF FOURTH ORDER

Abstract

In the paper we find sufficient conditions of regular solvability of fourth order
operator-differential equations considered on the real axis. These conditions
are expressed only by the operator coefficients of the equation. Therewith we
estimate the norms of the intermediate derivatives operators by the principal
part of the equation. Notice that the principal part of the investigated equation
possesses complicated characteristic.

In the separable Hilbert space H we consider the following equation:

Pu (t) ≡ P0u (t) + P1u (t) = f (t) , t ∈ R = (−∞; +∞) , (1)
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,

moreover A is a self-adjoint positive-definite operator, As, s = 1, 3, are linear, gen-
erally speaking, unbounded operators.

Here and in sequel, all derivatives are understood in the sense of distributions
theory.

Further, we assume f (t) ∈ L2 (R;H) , where
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(see [1, 2]), and u (t) ∈W 4

2 (R;H) , that are determined as follows:
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with the norm
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(see [2]).
Definition 1. If for f (t) ∈ L2 (R;H) there exists a vector-function u (t) ∈

W 4
2 (R;H) , satisfying equation (1) almost everywhere, we’ll call it a regular solution

of equation (1).


