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A precise integration and new principal element weighted iterative

method for solving ill-conditioned linear equations
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Abstract: Based on the idea of precise integration method, a special weighted matrix was
constructed and applied to the principal element weighted iterative method. A new algorithm
for solving ill-conditioned equations was proposed by combining principal element weighted
iterative method with precise integration method. Furthermore, the numerical results from
two classic experiments showed that the proposed method had significant improvement in
accuracy and iteration number, and it was an effective algorithm for solving ill-conditioned
equations.
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3.1 Hilbert
Hilbert
H = (hij ) sk s
h ! 1 =1,2 i=1,2
H 1” :.797: ’ b 7’[ - 9... n
j I+] ] ’ 21, ) ’ 97
Hx =0,
x=1[1,1,1,--,17.
, , w=0.00001,r=1e—8, .
. 1,2.
1 3
10 1.60e+013 1.60e-010 7.50e-004 1.51e-009
50 1.17e+019 5.31e-010 1.79e-004 1.31e-008
100 1.58e+020 7.03e-010 1.02e-004 3.82e-008
2 3
10 1.60e+013 4 10 10
50 1.17e+019 4 40 40
100 1.58e+020 4 50 50
1 s
3.2 Vandermonde
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(1 oz, xi e il
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V=11 =z, xi it
Ll Xy 1711 o 12717
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1.000 000 000 000 00 1
0.999 999 999 999 99 1
4 1.3221e+003 1.4210e-014 2
1.000 000 000 000 01 1
1.000 000 000 000 00 1
0.999 999 999 997 95 1
1.000 000 000 001 82 1
1.000 000 000 029 10 1
0.999 999 999 985 45 1
8 5.2731e+008 2.9103e-011 2
0.999 999 999 970 90 1
1.000 000 000 029 10 1
0.999 999 999 992 72 1
1.000 000 000 011 82 1
3 , Vandermonde ;
b b
b
b b
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