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A Matrix-array Form for the Multidimensional Discrete Poisson Equation and its
Solvability Criterion
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Ahstract :
endineeting can he expressed, in many cases, as a hrief matrix-array equation firstly defined in this paper. This new-
style equation consists of a series of small matrices and can be transformed using the Kranecker sum into a familiar
system of linear algebraic equations, A¥=h. Then itis proved that the eigenvalues and corresponding eigenvectors of A
can be obtained directly from those of these small matrices consisting in that matrix-array equation. Based on this
cannection, a solvahility criterion far the mattie-array equation is proposed. Finally, an application afthis criterion is
carried aut, and an inspiration from the ahove connection are presented and anakzed.

Keywords - Matrix-array equation; Multidimensional discrete Poisson equation; Salvahbility criterion; Kronecker sum;
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The multidimensional discrete Foisson eguation (MDPE) frequently encountered in science and
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