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Abstract

In the Hilbert space H we consider a boundary value problem for a sec-
ond order elliptic differential-operator equation with a spectral parameter and
operator-boundary conditions containing a spectral parameter of the some or-
der that in the equation.Isomorphism and appropriate estimation of the solution
(with respect to space variable and parameter) are obtained, discreteness of spec-
trum and completeness of a system of root functions of appropriate homogeneous
problem is established. In conclusion we give applications of abstract results for
obtaining isomophism and completeness of boundary value problems for elliptic
differential equations with a parameter in non-smooth domains.

1. Introduction. Solvability of boundary value problems on a finite segment
for elliptic differential-operator equations was studied in the monographs of S.G.
Krein [1], A.A. Dezin [2], S.Ya. Yakubov [3],[4], S.Yakubov and Ya. Yakubov [5],
V.I. Gorbachuk and M.L.Gorbachuk [6], A.Ya. Shklyar [7] and in many other papers
for example H. Amann [8], R. de Laubenfels [9], A. Aibeche [10],[11], S. Yakubov
[12], G. Dore and S. Yakubov [13], S. Ya. Yakubov and B.A. Aliev [14], B.A. Aliev
and Ya. Yakubov [15] and etc.

In the present paper we investigate solvability of boundary value problems for
elliptic differential-operator equations when one and the same spectral parameter
enters into the equation and boundary conditions.

In the separable Hilbert space H we consider a boundary value problem on
[0, b] (0 < b < ∞) for a second order elliptic differential operator equation

L (λ, D) u := −ú́ (x) + Au (x)− λu (x) = f (x) , (1.1)

L1 (λ) u := λu (0) + αú (0) + T1u = f1,

L2 (λ) u := λu (b)− βú (b) + T2u = f2, (1.2)

where λ is a spectral parameter, α and β are some complex numbers from the
right hand side of a complex plane, A is an operator in H, Tk are operators from

Lp ((0, b) ;H) in H,D :=
d

dx
.

Sufficient conditions for the solution of problem (1.1)-(1.2) are found (in fact,
isomorphism is proved), estimations (with respect to x and λ) for the solution of
problem (1.1)-(1.2) in Lp ((0, b) ;H) are established. Then, the obtained abstract


