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SELF-ADAPTIVE SPECTRUM CORRECTION LU DECOMPOSITION
ALGORITHM FOR SOLVING A NORMAL EQUATION WITH
SEVERELY ILL-CONDITIONED MATRIX

Deng Xingsheng and Sun Honghong

( Department of Surveying Engineering ,Changsha University of Science & Technology ,Changsha 410004 )

Abstract The spectrum correction iterative algorithm and its correction algorithm are not a good solution to se-
rious ill-posed problem,for the contradiction between convergent speed and ill-condition reducing is difficult to deal
with. At currently ,the damping factor used by the improved algorithm still lacks an effective method to determinate.
Aiming at this problem,the self-adaptive spectrum correction LU decomposition algorithm was proposed in the pa-
per. The algorithm ,which based on the spectrum correction equation,can avoid the matrix inverse problem by using
the LU decomposition method for solving a normal equation. In the process of iteration, the damping factor is not
fixed ,and its value is adjusted adaptively according to the rate of residual decline. Examples show that, the algorithm
can greatly reduce the iteration times to solve a normal equation with severely ill-conditioned matrix,and it also en-
hances the convergent speed and calculation accuracy greatly.

Key words : self-adaptive ; spectrum correction iteration algorithm; LU decomposition ; severely ill-conditioned ma-

trix ; normal equation.
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Fig. 1  the process of iteration residual error
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Tab.1 The coefficient matrix of normal equation

FEEN N

RO W

2.327 465 500 136 21 -4.180 987 272 462 60
—-4.180 987 272 462 60  7.510 608 811 812 52
—-2.243 160 155 653 62 4.029 554 936 674 62

—-2.243 160 155 653 62 -5.284 840 923 560 22 —-1.728 128 928 071 9
4.029 554 936 674 62 9.493 539 687 746 25  3.104 152 679 346
2.161 925 688 051 27  5.093 429 805 479 16  1.665 202 706 124 36

—-5.284 840 923 560 22 9.493 539 687 746 25  5.093 429 805 479 16 12.000 3.923 660
R2 FHFEBEZR
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X, —-27.895 996 093 75 —-16.282 779 959 587 —-16.770 369 773 6257 —16.770 451 126 447 8
X, 21.945 800 781 25 2.339 217 347 791 51 1. 942 977 720 478 89 1. 942 979 947 684 75
X, -9.912 597 656 25 —20. 869 876 882 028 1 —20.636 828 072 552 8 -20. 636 776 166 868 2
X, -25.113 281 25 0.163 629 861 546 621 0.163 451 884 219 285 0. 163 392 262 656 607
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X 0.996 093 75 0. 999 534 877 769 727 0. 999 998 622 39 0.999 999 170 377 425
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