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Forward Elimination and Backward Substitution Algorithm for Solving
the Quasi—pentadiagonal Linear Equations
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Abstract Based on the features of quasi—pentadiagonal matrix and the idea of forward elimination and backward substitution algorithm, an
algorithm for solving the quasi—pentadiagonal linear equations is proposed in this paper. This algorithm consists of the following two steps.
First, the quasi-pentadiagonal matrix A, as the coefficient matrix of the linear equations, is decomposed into three simple matrices
L, U, D with A=LUD, where L is the lower triangular matrix, U is the upper triangular matrix, D is the unit quasi—diagonal matrix. Then,
the quasi —pentadiagonal linear equations are decomposed into the following three simpler linear equations: Lz =f, Uy =z, Dx=y. Two
equations are solved in the traditional LU decomposition algorithm, while three linear equations are solved in this algorithm, but without
increasing the complexity. The total computational cost is only O(39n), less than that of the traditional algorithm. The main idea of this
algorithm is the same as that of the forward elimination and backward substitution algorithm, consequently, the algorithm proposed in this
paper is stable if the coefficient matrix is a strictly diagonally dominant matrix. The stability analysis and the corresponding results are also
presented in this paper. Numerical experiments indicate that a linear relation is preserved between the computational time and the order n
of equations.
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