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(6) M cj; >1,0;>0,7; >0, Hrp je{2,---q},
Hr
Ag=(1=bs1,5-1)(1 = bsy1e41) = bsy1s-1bs—1,641, HH s € {2,---p—1},
Qj = (1= cjm1,j-1)(1 = ¢j1j+1) = Cj1,j-1Cj-1,5+1, FeH1 j € {2,---q — 1},
JlEsy

0<oy <

P(Tom1) < p(Tesm)-

ERR. i3 SR [17] BAHIGE R, Bl 1T ARE): Y p(Tun1) < 1, p(Th1) < p(Tun1); 24
p(val) > LA p(Th,) > p(Tuy). XFAEEH 3, BAIELEHET: Y A<, p<1
W, B Ty — pz < 0, BB 2 W41 p(Tun) < p(Th) < 1 RRSE 4 A > 1p > 10,
B Ton — pa > 0, MBI 2 R p(Tuy) > p(Ty) > 1 ROL PERATAT LA
p(Tu1) < 1, p(Tum1) < p(Tum1) < 1R 24 p(Tet) > 1, B p(Tu1) > p(Tun) > 1 HROL.

LR, ot FRUAL BRARBE Tvo, FoA AT S0 T IRCHICE R

I 6. B Tuns M Tono 4P GAOR Jiik (3.1) Fll GAOR J7ik (3.5) HUREMRAEHE. 1
B (1.2) th H AT %R, BWE L<0,U<0,B>0,C>0,0<w<1,0<n7< 1,
b1 >0, b1s > 0(s=2,---p); ¢j1 >0 c1; >0 =2,---q), &
(1) M 0<bi <1,0< s < =57, s €{2,---p}, WF buu > 1, 8 >0, 5 € {2,---p};
(2) M0< by <1562 ) A
bis + aobiobos + - -+ s 101 s—1bs—1,s + 5101 5110541, + - F pbipbps
b1s(1 — bss) ’

0<as <

ﬁ%bsszlv as>075€{27"'p};
(4)l_£l0§011<170<Uj<1_—10uaj€{2a"'Q}aﬁ%‘011217 0]>07]€{27q}7
(5)0§ij<1,j€{2,"'q},ﬁ

0<T < cijt7ecizco i+ +Tj1C1,j-1Ci—1,j +Tj+1C1,j4+1Cj+1,5++TqC14Cqj Hli2uzj++lipup;
c1j(1—cjj)

)

ﬁﬁcjj 2 17 Tj >07j€ {27(]}5
n#
p(Tw'y2) < p(Tw'y2)-

5. BEHEH

BUAE, BA178 RPN, AT R ARE Jn 45t i B R 25 2R
B 1. 1 (1.2) 4 I RBOERE H 952 0

I-B U
L 1-C

H =
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He B = (bij)pxp: C = (Cij)gxq» L = (Lij)gxp, U = (tij)pxq, IFH
1

bii = TA o av ':1725"' )

10i+1) " P
b L L < J,0=1,2 1,7=2
7 = on B -, =Lz, p—L)J=4"-D,
i 30 30) 4 J P b
b L ! > g0 =2 j=1,2 1
1] = o T o oy =2, p, ) =Lz, p— 1
: 30 30(Gi—j+1)+i J prJ p

1

i = T/ =12,--n—p,
¢ 0p+itl) ner

L L < J,0=1,2 +1,7=2
Cij = S5 - =, 1 =L, — yJ =4, — P,
J 30 30(p+j)+p+i 7 pnd b

1 1
1] = on A A AR .>.7.:27"' - 7.:1727"' - _17
€ii 30 30G—j+0+pri e ner

1 1
li' = . B . T on? ':1727"' - 7.:1727"'7
i 0(p+i—j+D)tpti 30 P b
1 1

Uij = S T~ - T 5~ 7’:1527p5.]:1527n_p

30(p+j)+i 30

F 1 FIH TR E AR, KPS w, v, n, p WOAREHLES, HWE & 1-6 |
M5 tE, BV REL 0i = Bi = 0 = 7 = 0.5, Py WS 45 AR RAE MATLAB 7 (935 T 2K
.

% 1 GAOR ARIEMMTBILE GAOR ERIEFRIEEER

n | p | w | v | pTn) | pTer) | pTurz) | p(Tin) | p(To) | p(Turt) | p(Tir2)
10 5 0.9 | 0.9 | 0.2729 0.2672 0.2680 0.2643 0.2630 0.2565 0.2556
15 5 0.9 | 0.8 | 0.4158 0.4141 0.4138 0.4078 0.4071 0.4034 0.4004
201 10 | 0.9 | 0.9 | 0.5360 0.5326 0.5320 0.5286 0.5277 0.5212 0.5214
20 | 10 | 0.8 | 0.7 | 0.6065 0.6038 0.6033 0.6006 0.5999 0.5929 0.5932
30 | 20 | 0.7 | 0.6 | 0.9082 0.9072 0.9071 0.9067 0.9065 0.9050 0.9044

M 1 AT LAAGE, XRS5 RAE P 1-6 145t —3.
5 2. 1819 Z B4 BA IR Dirichlet SR AAERIXIE Q E# N x N AF5 5 (n = N?)
BT ST RUAS 1) — 4 O
_(uww + uuu) + Uz + 2uy = [z, y),

Hr Q= (0,1) x (0,1). SRIEFIH B D220 K o F—Br o, #2317 n Breet
SRR, PSR REOERE H KT

H=I9P+Q®I,

Hd @ & Kronecker A,

244 2_h 1+h 1—h
P:tridiag(—%, 1 =227, @ = wridiag(— Z _
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R

H PFIQ#BRE N x N =S AR, Bk h = 25 XJUH H ATRERRA (1.2) i, H
B, C>0,L, U<O.

22 FUH T AR R RAERE R, KPS w=1,7v=055 n=N? p=5+7, Hi
JEER 1-6 HISM, BATLSRE u = 8i = 6 = 7 = 0.5, A MIITH4 R 7E MATLAB
7 13 B RS .

# 2 GAOR ARIEMMTBLE GAOR ERIEFREEELR

P(Tiov)

P(Tuwl)

P(Twﬂ)

p(T(:'yl)

p(T(:'yZ)

p(Turn)

p(Tur2)

8 11
12113
16|15
24119

0.9353010889
0.9690689757
0.9818901488
0.9916157484

0.9348208562
0.9690187346
0.9818765659
0.9916138515

0.9352730808
0.9690673309
0.9818900316
0.9916157429

0.9202083811
0.9615489758
0.9774360115
0.9895358841

0.9346935768
0.9690486793
0.981889914
0.9916155803

0.9202083811
0.9614648514
0.9774136578
0.9895358841

0.9345029186
0.9690455627
0.9818897794
0.9916155433

MF 2 BAT T AT AAGE, X BB 4 RAE R 1-6 145 ekt — 8.

6. &2 &

FEASCH, FTF3CHR 9, 17], SR SCHR [6] AR, BAI9R T — 2807 A9 PiiAh BE 7 F TFim
RIBREVER S (1.2) 1) GAOR Jivk. FrfstbBUE BRI, 25X 875 SRCSORT, A SO i 19
BiAbPE GAOR J5ikAr aF AWk, BoE B 7 hBHE T AT B 4518

BeAh, FoAT It m] DB R TIAL B 7 b K B3 N SEOE

(1). M q<phf,

i 0 —02l12 0 0 0 0
—n2l21 0 0 0 0 0
Ky = : : : : IR I
0 0 Oy 1y 0 0
L 0 0 co —glgg— 0 —0g+1lgq+1 - 0
(2). Hq=pHt,
[ 0 —02l12 - 0 0 i
—12la1 0 0 0
K, = : : : )
0 0 0 Oy 1y
L 0 0 oo =gl g—1 0 ]
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(3). M q>p A,

0 —dolip - 0 0 ]
—12la21 0 . 0 0
Ky = 0 0 0 —Oplp—1,p ,
0 0 e =Ml p—1 0
0 0 e 0 _77;0+1lp+1,p
o 0 0 o |
0 —52112 oo —5pllp
—nolos 0 . 0
Ky =
gl 0 . 0

AT RS, BATABR p = q KDL, WA

B c11 + T2c12¢21 + d2li2u2 c1q + T2c12¢24 + d2l12u24
ca1 + T3c23c31 — o2c21 (1 — c11) + nalaiuir + d2lazust -+ cag + T3c23C3q + 02C21C1q + Ngl21uig + d2l23usg
Cy =
a1 az
L Cq1l + 0qCq—1,1Cq,q—1 + Nglg,q—1Uq—1,1 Cqq + 0qCq,q—1Cq—1,1 + Nglg,q—1Uq—1,q
B a3 PR a4
~ co1 —02¢21 (1 —c11) + malorwnr -+ cag + 02c21C19 + M2l21uig
Cy = )
L cq1 —0gcqr (1 —cin) +mglguar -+ cqq + 0gcqicig + nglgruag
r l11 + T2c12l21 + 02l12b21 lig + T2c12l2g + 62112024
lo1 + 73¢23l31 — M2l21 (1 — b11) + o2ca1li1 + d3lasbsy -+ c2q + T3c23C3¢q + 02¢21C19 + Nglor1uig + d2lazusg
L= .
b1 cee bo
L Ngbg—1,1lq,q—1 + 0qCq,q—1lg—1.1 0qCq,q—1lg—1,1 + Nglg,q—1bg—1,4
by . by
~ lor = malor (1 = b11) + o2co1lin -+ lop + m2lorbiy + 02c21lip
L2 = 9
L lgt = nglgn (1 = b11) + oqcqilin -+ lgp + nglgrbip + 0gcqrlip
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Hr

ap = Cg—1,1 + TqCq—1,qCq1 + O0q—1Cq—1,q—2Cq—2,1 + nq—llq—l,q—Quq—2,1 + 6qlq—1,quqlu

a2 = cq-1,¢ — TqCq—1,q (1 — Cqq) + Tq—1¢4-1,g-2Cq—2,q + Ng—1lg—1,g—2Ug—2,¢ + Fglg—1,qUqq;
a3z = c11 + Tac12C21 + -+ 4 TyC14Cq1 + O2li2uzr + -+ + OplipUpr,

Ay = C1qg + ToC12C2q + -+ — Ty (1 — qu) =+ 62[12’(1,2,1 —+ -+ (5pllpupq,

b1 = Cq—1,1 + TgCq—1,¢Cq1 + Og—1Cq—1,g—2Cq—2,1 + Ng—1lq—1,g—2Uq—2,1 + Fglg—1,qUq1,

b2 = cq-1,¢ — TgCq—1,q (1 — Cqq) + Tq—1Cq-1,¢-2Cq-2,q + Ng—1lg—1,4—2Uq—2,q + Fglg—1,qUqq;
bs = dal12bor + - - - + Oplipbpr + 111 + Tacr2lor + - - + 714l

by = 62[12()21, + = 6pllp (1 — bpp) + llp =+ 7'2012[21, 4+ 4 chlqlqp,

Y Ly #1Cr 9 o4, 7, 0 F e W T AIPOANREESNT, thAT AR S 508 B 6 e 4 51
Ng—1bg—2,qlg—1,q—2 = Oglg—1,q (1 = bgq) + 0g—1¢4—1,g—2lg—2,q + TgCq—1,4lgq + lg—1,4 <O,

Oqlq—1,4bg,g—2 —Ng—1 (1 — bg—2,¢) lg—1,g—2 + Tg—1Cq—1,g—2lg—2,g—2 + TgCq—1,4lg,g—2 + lg—1,4—2 < O,
Cg—1,q — TgCq—1,q (1 — Cqq) + Tq—1Cq—1,g—2Cq—2,g + Ng—1lg—1,qg—2Uq—2,g + Iglg—1,4Ugq > O,

Cg—1,q-2—0g—1Cq—1,q—2 (1 = Cq—2,9-2)+T4Cq—1,4Cq,q—2FNg—1lg—1,g—2Ug—2,g—2F0glg—1,gUqg,q—2 > 0,

R FR B AT AR S Lo F1 Co 1 o, i, 0 F1 ng B2 00 S A0 75 M O 19 b 45 VR AL
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A CLASS OF PRECONDITIONED GAOR METHODS FOR
SOLVING WEIGHTED LINEAR LEAST-SQUARES PROBLEM

Wang Li
(College of Mathematics and Statistics, Northwest Normal University, LanZhou 730070, China)
Luo Yuhua
(College of Mathematics and Statistics, Lanzhou University, Lanzhou 730000, China)
Wang Guangbin
(Department of Mathematics, Qingdao Agricultural University, Qingdao 266109, China)

Abstract

In this paper, a new type of preconditioners are proposed for accelerating the GAOR
method, which are the preconditioned GAOR methods, for solving a class of block 2 x 2
linear systems arising from the weighted linear least-squares problem. Some comparison
results are obtained, the comparison results show that the convergence rate of the proposed
preconditioned GAOR methods are indeed better than those of the original GAOR method
and the preconditioned GAOR methods, whenever the original GAOR method is convergent.
Furthermore, effectiveness of the proposed methods is verified by numerical experiment.

Keywords: weighted linear least-squares problem; preconditioner; GAOR method; com-

parison theorems
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