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We consider the elliptic equation

∂2u

∂x2
+

∂2u

∂y2
= f(x, y)

in the rectangular domain D = {−1 < x < 1, 0 < y < 1} with boundary conditions

u(−1, y) = ϕ1(y), u(x, 0) = ψ1(x), u(x, 1) = ψ2(x)

and with non-local Bitsadze-Samarskii condition

u(1, y) = γu(ξ, y), −1 < ξ < 1.

The main purpose is to analyze the properties of eigenvalues and eigenvectors of the difference
problem and to investigate the iterative method. In the case of nonlocal boundary condition the
algebraic system is nonsymmetric, so iterative methods for such linear system are investigated.
Sufficient condition for linear independence and positivity of eigenvectors is found.

The linear system for such problem has different properties for the various values of parameters
γ and ξ, namely, all eigenvalues may be positive and different, matrix structure is not simple, the
minimal eigenvalue may be zero or negative, the maximal positive eigenvalue is simple or multiply
and so on.

Some results on convergence of iterative method with the Chebyshev set of parameters are re-
ceived.
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