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A Forward Elimination and Backward Substitution
Algorithm for Solutions of Linear Equations System
with Quinary Diagonal Matrix
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(1. School of Computer Science , National University of Defense Technology, Changsha , Hunan 410073,
China; 2. School of Mathematics and Physics, University of South China, Hengyang , Hunan 421001,
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Abstract: A forward elimination and backward substitution algorithm was derived for solu-
tions of linear equations system with quinary diagonal matrix using ones with triune diago-
nal matrix. It is deduced theoretically that the operational amount is O(11n) for a linear
equation system with quinary diagonal matrix whose order is n. It is shown in the numeri-
cal experiments that this method has some advantages in computational cost and memory
need evidently. It improves the calculational rates.
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F£1 o HENFENBREFTEANITER R REITRELLR
Table 1 The comparison of the computational time and the absolute errors for linear

equations system with n order quinary diagonal asymmetric matrix

. n=1 000 n =3 000 n=5000
e RflE)s L. L # pflEys LB L& pEys L& L&
febs 0.019 1.8e-12 5.5e-11 0.04 1.8 -12 9.8¢-12 0.14 1.8¢-12 1.3e-10
gauss 2.73 7.3e-12 5.8e-11 119.72 7.3e-12 1.0e-10 716.93 7.3e-12 1.3e-9
lu 0.791 1.8e-12 5.8¢-12 18.71 1.8¢-12 5.8e-12 343.98 1.8e-12 5.8e-12
qr 6.27 7.3¢-12 9.4e-11 171.21 7.3e-12 1.7¢-10 838.25 7.3e-12 2.2e¢-10
gmres 1.23 1.0e-5 2.8¢-5 7.62 1.0e-5 2.8¢-5 46.39 2.2e-5 5.6e-5
Isqr 1.18 6.6e-6 2.6e-5 9.55 l.1le-5 4.4e-5 28.46 l.1le-5 4.4e-5
gseidel 3.21 2.0e-11 4.9¢-10 65.91 l.1le-11 5.9¢-10 Sy =370
jacobi 3.23 1.1e-3 3.2¢-2 245 1.1e-3 5.9e¢-2 WL
minres R RE R
cgs 1.96 8.4¢-6 1.5¢-5 5.7 8.4¢-6 1.5¢-5 10.25 3.3e-5 6.3e-5
bicg 1.69 8.le-6 1.7¢-5 11.14 1.6e-5 3.3e-5 55.2 3.2¢-5 6.5¢-5
bicgstab 1.1 8.le-6 1.7¢-5 7.39 1.5¢-5 3.2¢-5 26.46 3.1e-5 6.3e-5
peg RH R RHE
qmr 0.8 1.1le-5 2.0e-5 13.53 l.1le-5 4.4e-5 28.46 l.1le-5 4.4e-5
F£2 n BiEIA Grear BEFERARITERBRATHRELILE
Table 2 The comparison of the computational time and the absolute errors for linear
equations system with n order quinary diagonal Grear matrix
n=1000 n =10 000 n =100 000
PR TiEs L® LB mREs LB LB mEs LB LR
febs 0.019 4.4e-11 5.7¢-10 0.56 4.4e-11 1.8¢-9 61.67 4.4e-11 5.6e-9
gauss 0.48 9.1e-13 1.4e-11 WAARS 1 WAL
lu 0.030 4.4e-11 6.3e-10 0.99 4.4e-11 2.1e-9 91.17 5.7e-13 7.9e-11
luine 0.07 4.4e-11 6.3e-11 4.24 4.4e-11 2.1e-9 420.87 4.4e-11 6.5¢-9
qr 0.12 4.4e -11 3.5e-10 10.31 4.4e-11 1.0e-9 1106.66 4.4e-11 3.3e-9
gmres 0.82 3.4¢-6 2.9e¢-5 4.86 1.2¢ -5 9.8e-5 175.45 3.6e-5 2.9¢-4
Isqr 0.31 1.2¢ -5 3.0e-5 0.34 2.8¢-5 6.3e-5 4.14 l.le-4 2.9e¢-4
gseidel RE Rl BB
jacobi B Rl RE
minres R R R
cgs R £ £
bicg R b2 BB
bicgstab R BB BB
pes "# ' BE# KE
qmr R B R
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