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Abstract

In solving systems of simultaneous linear equations, application of Householder unitary

transformation is known to be superior to conventional Gaussian elimination with respect

to computational stability, while the former requires somewhat larger amount of computa-

tion.

The paper demonstrates that the former is quite competitive even in speed since it

eliminates the need of pivoting. The advantage of the former becomes still more signifi-

cant when applied to complex equations.

analysis by Golub’s procedure.
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Table 1 The number of arithmetic operations
for both methods

for left hand side | for sach right
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Householder 2 2 3 .| 3
elimination | 3 n 3 n* n l e 2 n

222 Y ER/ICRIAL—-RFBRAOFERE 1245

Table 2 Accuracy of inversion of the Frank
matrix by both methods

method S-S §—SD S§—D

Householder

elimination

0.458x10"* | 0.362%x10-* | 0.353x10~?

Gaussian
elimination
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Table 3 Accuracy of inversion of the Lotkin
matrix by Householder’s method

. i
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Table 4 Accuracy of inversion of the
Lotkin complex matrix

” mean rel. computed max. signi- evaluated
error accuracy ficance error accuracy

2 0.182x10-* 9.74 2.23 10.12

3 0.118x10-¢ 8.93 2.69%10 9.04

4 0.128x10-7 7.89 4.28x102 7.84

5 0.289x10-¢ 6.54 7.51x10% 6.59

6 0.146x10-¢ 4,83 1.39x%10° 5.33

7 0.225x10-3 3.65 2.66x10¢ 4.04

8 0.705x10-* 3.15 5.25%107 2.75

9 0.192x10-? 1.72 1.08x10° 1.44
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2 10. 44 10.16
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8 3.16 2.70
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Table 5 Ccmputation: results of th order
polynominal regression

input data
x ’ 0.1020.30.4050.60.70.80.91.01.11.21.3
v ‘ 1.72.12.227364.9564.6808.6889.29.4

computation results

lCholesky’ method| Golub’ method |%ith double preci-
bo 1.244763210 1.244755224 1.244755245
b 7.491977814 7. 492085086 7. 492084876
be —34.73569688 | —34.73613477 | —34.73613396
b 94.11175748 94. 11250653 94.11250514
b, —83. 76983063 —83.77039736 —83. 77039627
bs 24.13257362 24.13273033 24.13273002
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