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Abstract - This paper presents an alleviant technique for
solving ill-conditioned linear systems using spectral adaptive
mapping, which is based on spectral mapping theorem. The
conventional approaches to solve the ill-conditioned linear
systems are divided into reformulation and alleviant
technique. So far, the alleviant technique is evaluated the
most effective one. In this paper, an adaptive mapping of
spectrum is adopted to alleviate the condition number of
ill-conditioned linear systems. A shift constant, which is a
dominant factor of the spectral adaptive mapping that are
proposed, is assessed by the system spectrum. The
proposed spectral adaptive mapping technique is tested to
demonstrated the validation on several size Hilbert matrices
and small scale power systems, which are provide the
promising results.

Keyword : [ll-Conditioned Linear System, Spectral Mapping
Theorem, Shift constant, eigenvalue, power systems
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. adaptive mapping( t m )
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Norm and Conditien Number
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Fig. 2 3-bus power systems
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Table 1 Camparison of the proposed approach with conventionat Load Flow

Method
P, State - -

Conventional LF SAM shift constant

V, | 0.600872-067123 | 0.600872-0.67123
1179164 -~ 10%~16%

Vi | 069558.2-043822 | 069558 £-0.43822

v, 0.60079 £-0.67133
117.9164045 [—2 Wt 10°~16*

v, 0.69552 £ -0.43827

E 19 2748 54 GUAY & SR 7129 PY=FAN
of ¥hatslE FalEziolA Mgy 2AEY AGAMIEE fA
¥ =AY #3E 22¥ 4 Aok ol AWFY RIN
Azul Yo} PAzde] Beygtozy s 2AS A
?f]rq%%‘éd a3t P1dE B 42T ¢ ASE RAAFE A
(<]

33. g

£ QroA ALY 24EY HEAM sHE YWE g5}
AYZFAD HgHozH 1 B8] J154S BES o, 2
zog FAMAE AFUpEAe] HYoz g 7158 )
HY9E 9Fakgon, do a¢se JYxo HBE ol FAFY
2EH AGE A 71E 2FAL e #8Y 5 AeE
#J¥ + A=k

4. 2 E

B =gdMe 8¢xdsd A d¥ue1gy §AF #2
3] AY Wete g Axgel xh4E Ade 2HEY A
PR AR en, S 4E AR oJFATE A2dd 7
ALl nom#t HLufAY HAel dig AEE FaA 44
BT AU HwHe BuEzxad EAE g3sie d4g
& A A Jhed g RoFgen, dAz dgzFAL £
Ad Agslod 2 88 sHedE DRI AH2FALY &
Frdoeze AASD 947 ghou NS BRzde] B
F e 2713 AR AR Wb =¢ 2 2Py 88 7t
T 2oitn dAHw, oo tig F7Ad d¥vt 278

[Acknowledgement]

o =E& AN A A dZe 1% A4
Aoz FgE =R

F g d

[1] J. R. Rice, Matrix Comp and Math
York, McGraw-Hill, 1981.

2] X. Yu, NK. Loh and W.C. Miller, "New Recursive Algorithm for
Solving Linear Algebraic Equations”, Electronics Letters, Vol28,
No.22, pp. 2069-2071, Oct. 1992,
H. ) Kim, et al, "A New Algorithm for solving HI-Conditioned
Linear Systems", JEEE Transactions on Magnetics, Vol32, No.3, pp.
1373-1376, May. 1996,
Y.Wang, et al, “lovestigation of the Relationship between
Ili-Conditioned Power Flow and Voltage Collapse”, IEEE Power
Engineering Review, Vol.20, No.7, pp.43-45, Jul 2000.

ical Software, New

B

4

- 112 -



