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Abstract

In the literature, the problem of Bitsadze-Samarskii type is often referred to as the boundary value
problem with Bitsadze-Samarskii condition (see [2], [4] and [7]). Previously, the Bitsadze-Samarskii type
nonlocal boundary value problems for linear elliptic equations were studied ([5]). In this paper, the
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in a Hilbert space H with the self-adjoint positive definite operator A is considered. The first and second
orders of accuracy difference schemes approximately solving these problems are studied. A procedure of
modified Gauss elimination method is used for solving these difference schemes for the two-dimensional
elliptic differential equation. The method is illustrated by numerical examples. The converge estimates
for the solution of these difference schemes are obtained.

References

[1] Ashyralyev A. and Yurtsever A.,On a nonlocal boundary value problem for semilinear hyperbolic-
parabolic equations, Nonlinear Analysis, 47, 3585-3592, 2001.

[2] Skubaczewski A.L., Solvability of ellipic problems wih Bitsadze-Samarskii boundary conditions,
Differencial’'nye Uravneniya, 21, 701-706, 1985.

[3] Ashyralyev A. and Sirma A., A note on the numerical solution of the semilinear Schrodinger
equation, Nonlinear Analysis, 71, e507-e2516, 2009.

[4] Bitsadze A.V. and Samarskii A.A., On some simple generalizations of linear elliptic boundary
problems, Soviet Mat. Dokl., 10 (2), 398- 400, 1969.

[5] Ashyralyev A. and Ozturk E., The numerical solution of Bitsadze-Samarskii nonlocal boundary
value problems with the dirichlet-Neumann condition, Abstract and Applied Analysis, 730804, 2012.

[6] Chabrowski J., Multiple solutions for a class of non-local problems for semilinear elliptic equations,
RIMS. Kyoto Uni., 28, 1-11, 1992.

[7] Samarskii A.A., Some problems in differential equation theory, Differencial’nye Uravneniya, 16,

1925-1935, 1980.




