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Abstract A Center —line method for solving large linear sparse
equations was proposed in 1986. In Reference [7], the method was
improved partially, with convergent proofs of the algorithms and
numerical experiment results. In this paper, based on an improved
deviation and the redefinition of the center—line vectors, a large—
range convergent iterative algorithm is proposed, which is
independent of the choice of initial vectors. Compared with the
algorithms in Reference [7], the algorithms given in the paper enjoy
large-range convergence, small calculation amounts and high
precisions.

Keywords center—line method; sparse equations; large-range

convergence

: 2009-05-11
(11531324,11541323)

) 5 N )

88 2009,27(13)

(Articles)

(7] , )
(7] ; . .

XEHE 1000-7857(2009)13-0088-04

o ZLU
[1-3]’ [4—ﬂ’ ART [6], 7 N
1986 S [7] s
o [7]
[7] , ,
1
Ax=b ()
,AeR™ ,beR" x,eR"
AT:[ale [T a’n] (2>
’ a‘/lcv(kzl’ 2’ T, n) A k o || a; || :1
di(xo)=aix,=b, (3)
X0 I1.a!x-b,=0 . Il

:du_hongl63@163.com




J‘CMK

(Articles)

1 x (1) x,7eR" 1,deR,
alr=d (4)
T )
x=x"+i7 (5)
X o
x ,
Ax=Ax"+A7=b+A=b+ide (6)
e=(1, 1, =+, ), d=d, 4) (6) ,
T x b=0 .
x o
Xo,
dix)=alx=b., s()= 2, di (x (7)
X=XHIT,

s()= 2 B ()= 2, (@lx—b)y= X, (@ xsral 7-b,)
k=1 k=1 k=1

= Z (@ x=b,)+(tal7)+2t(a) x~b)ai T
k=1

=s(e)+2t X (@l xo-bal T+ Y, (@l 7)?
k=1 k=1

ds ),

s(x) X i

= 2, (@l xe-bia (8)
s(x) .

B Y @hxrb) alror2 Y @l
ey k=1

=2 || 7 || 242t Y, (al7)=0
k=1

te== || 7o |l 2/ (@i (9)

k=1
X=X +(Too ,
X=X+ T i=1,2, . n (10)
1 Xo X (1)
, (10) i} () x,
X , {x3} (10)

x—x, k= dx)—0, sx)—0,

’

n n

s(e)=s (o) 42t 2, (@l x —balt 2, D, (@l 7.)?
k=1 k=1

=s(i)= | 7t |l 4/2 (ai7iy)
k=1

eview

s(xi)<s (xi_l)

To= Z (aix.—bya,

k=1
To=Tol 7l s [ T [ =1,

YVir=(Yis Vo **s V)

n

')’de(x“)/ (dk(xiil))z :d};(xi—])/ Vs(x)

k=1

” ‘y#l ” :1 ’

s(e)=s@i)= || 7 | “/ Z (@i7i))’

n 2

=s(e)- [l 7 | / Y. [al ||::1 I )

h_ I Ti—l/\/s(xi,l) I *
:s(xifl) [ 2 (a}: ;_i_l)z

k=1

2
7 Vst [ %= | D a2 |~y Aty )2
k=1 Vs (x1)

:7?—1AAT7i—12 min xTAATx:/\min(AAT)

Il =1
n

N @lz.)= || AT, | =LA AT, < max x'A"Ax=A,., (A"A)

k=1 |2 =1

s()<s(x.) [ 1= Auin }

A :S(xi_l)ﬁl« 0$/.L<1

S(xi) $s(xi_1)/.l,$s(xi_z),u2$ [EEES S(xO)/.Li

s(x)—0,
, 1] ,
() 1, 1 2,
1
] TO
1) ro=,1l— Ya, dao)=air., sro)=
k=1

n n

2) o = Z (aTkTi—l)ak, S1= || @ || osE z (aTkai—l)z;

k=1 k=1

3) lia==s1/s2,
\/ S(T,»,l)/n <FEPS ,

kil To

T=Tiatliai1o

2009,27(13)



J‘CMK

90

—— | L
eview
oy g = e (Articles)
2 *o 5) k=L.2 w0, vealvo-b)lal | Yo |in,
n k=1
D X, dga)=aixab s@= DB g
(o) 2) R Vs(ria)/n <EPS ,
2) Bl—lz z (aTkxi—l_b kmkv S3= H Bi—l || ? S4= z (aT]fBH)Z; 1 A
k=1 k=1
3) U i=—$3/s4, X=Xt B, Vs(To)in <EPS B 1
-~ -2 B I
b x; 1]
A= !
3 (1 x 2 B I
k=1,2, on, @ x—-b)al T, vi=( 3, vi)in, ¥=x -2 B,
k=1
—’U()’;O 8 1
2 -2 8 1
e B . .
1 ) To=—— a., Xo3
no o 1
T < o T -2 8 NGXNG
2) dk('rifl):ak Tl y3(7i71)= z dk(Tifl) 5dk(xi—l)=ak Xi=by,
e , (1] , Xo
n ,EPS ,NK NP I 7
()= D B (e, ’ |
= x , Re l=[x=x"||/][x"|,
— T I 2 - T 2 <
3) a,-_l—gl, @'roa, si= | o |l = 4 (@), Re m=( pa (@} x-b,) )/ &1 - 1 ’
tia==s1/s2, TEToH [1] s 1, 2~5
. . l > 6"‘9 1 o
5 BeY@rba,  s= Bl se Y@ .
S ,
B)o Ui ==59S4, X=Xt B xoe VH(V* [7]),
1 NG=3,n=9 , 1
Table 1 Computed results of example 1, when NG=3, n=9
EPS NK! NPY Re [ Re m! NK NP Re [ Re m
0.001 4 14 0.010 3 0.016 4 7 0.000 42 2.66836'10
0.000 1 7 19 0.001 4 0.001 2 6 10 0.000 048 3.84458'107
0.000 01 11 23 0.000 16 0.000 24 9 12 3.05145'10° 1.43763'10™"
0.000 001 15 28 0.000 02 0.000 03 11 15 4.37291'107  3.14035'107"
xoeR", 1 1 2 , 0, 20,0, 7,0, 4, 5, 10, 0, 56, 0)"
xo¢ V', 2, ,  2~5
x~=(-1, 10, =20, -9, 5, 7, -3, 4, -12, 21, 10, 8, 4, 7, -1, 1 , 6~8 2 .
2 NG=3,n=9, , 1
Table 2 Computed results of example 1, when NG=3, n=9
EPS NK NP Re [, Re m, N Re [, Re m,
0.001 4 11 0.000 598 5.29663'107 4 0.000 598 4.41104'10>
0.000 1 6 14 0.000 038 2.42858'107 6 3.98875'107" 1.64456'107>
0.000 01 9 16 5.2149'10° 4.35596’10" 9 6.54154'1078 4.27567'10»
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