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Numerical Solution of Poisson Equation with Multiple Integral
Boundary Condition by a High-Order Compact Scheme

Abdalaziz Bakhit, Artiiras Stikonas, Olga Stikonieneé
Vilnius University, Institute of Applied Mathematics

We present the numerical solution of the two-dimensional Poisson equation defined
over a rectangular domain, subject to nonlocal double-integral boundary condition. We
propose a fourth-order finite difference scheme where the integral term is discretized using
a two-dimensional Simpson’s rule. Our approach involves reducing the integral boundary
conditions from the complete domain to the interior points by strategically partitioning
the computational domain. We present a method that transforms the nonlocal problem
into a sequence of problems with classical boundary conditions, utilizing these interme-
diate solutions to construct the solution of nonlocal problem. This approach extends our
previous work [1], which utilized second-order schemes, to a higher-order framework.

References

[1] A. Bakhit, A. Stikonas, O. Stikoniené, Finite difference scheme for two-dimensional
Poisson equation with the multiple integral boundary condition, Mathematics.
14 (2026), no. 7, Art. 1171, DOI 10.3390/math14071171.
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