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Abstract

In the paper, in a separable Hilbert H we study the following boundary value
problem

λu (x)− u′′ (x) + Au (x) = f (x) , x ∈ [0, 1] , (1)

αu′ (0) + λu (1) = f1,

u (0) = f2, (2)

where λ is a spectral parameter; A is a linear closed operator with everywhere
dense in H domain of definition and a resolvent, decreasing as |λ|−1 under
large |λ| at some angles containing a positive semi-axis; α 6= 0 is any fixed
complex number. Sufficient conditions for the solvability of problems (1) − (2)
in Lp ((0, 1) ; H) (p > 1) are found.

1. Introduction
Boundary value problems on a finite segment for elliptic, second order differential-

operator equations with a spectral parameter in the equation and boundary condi-
tions are considered in different aspects in the papers [1− 6]. In all these papers,
the boundary conditions are separated.

In the present paper, a boundary value problem is studied for a second order
elliptic differential-operator equation in the case when one and the same spectral
parameter is contained in the equation and also in one of boundary conditions,
moreover, the boundary conditions are not separated.

Thus, in the given paper, in a separable Hilbert space H we consider the following
boundary value problem

L (λ, D)u := λu (x)− u′′ (x) + Au (x) = f (x) , x ∈ [0, 1] , (1.1)

L1 (λ) u := αu′ (0) + λu (1) = f1,

L2u := u (0) = f2, (1.2)

where λ is a spectral parameter; A is a linear closed operator with everywhere dense
in H domain of definition and a resolvent, decreasing as |λ|−1 under sufficiently
large |λ| at some angles containing a positive semi-axis; α 6= 0 is any fixed complex
number.


