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Four Parameter Algorithm for Solving the Quasi—pentadiagonal Linear
Equations

LI Wengiang, MA Min

College of Mathematics and Information Science, Henan Normal University, Xinxiang 453007, Henan Province, China

Abstract Quasi—pentadiagonal linear equations are important in computational mathematics and scientific/engineering computing, which
would arise during the solution of boundary value problems for elliptical or parabolic partial differential equation (s) with periodical
boundary conditions, and the quintic interpolating splines with periodical boundary conditions. Based on the ideas of the forward
elimination and backward substitution algorithm for pentadiagonal linear equations and the matrix decomposition, a four parameter
algorithm for quasi—pentadiagonal linear equations is proposed in this paper. It involves four steps. In the first step, the first two unknowns
%1, %, and the last two unknowns x,_;, x, are taken as the four parameters, which are responsible for the non-zero elements at corners of the
quasi—pentadiagonal matrix. In the second step, other unknowns of the equations are expressed explicitly by the four parameters. Then the
standard pentadiagonal linear equations can be formed with the help of special matrix decomposition and solved conveniently with the help
of the forward elimination and backward substitution algorithm. In the third step, the four parameters are solved with the help of the first
two equations and the last two equations with decomposed matrixes. At last, all unknowns are solved efficiently when the four parameters
are substituted into the equations with the decomposed matrix. With this algorithm, two methods of solving the four parameters are
presented in this paper. One is that all other unknowns are expressed explicitly by the four parameters. Then the four parameters are
solved with the help of the first two equations and the last two equations. The other is that the four parameters are regarded as known
quantities and are substituted into the 3~n—2 equations, which are to be solved. Then the four parameters can be solved when x3, x4, %,

%, are substituted into the first two equations and the last two equations. The computation cost of the two methods is almost the same for
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large scale pentadiagonal equations. The stability analysis shows that the four parameter algorithm is stable if the coefficient matrix is a

strictly diagonally dominant matrix. The numerical example indicates that the computational time of the two algorithms is consistent with

the theoretical result.
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Table 1 Computational time for solving the quasi—
pentadiagonal equations

/10° 1 2 4 6
1 t/s 3.4688 6.9688 13.922  20.906
2 to/s 3.4844 6.9688 13922  20.891
/10° 8 10 12
1 t/s 27.859 34.844 41.844
2 /s 27.844 34.797 41.766
6
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