F 46 % 8 W od UL K F R (BARFR 2021 4 8 A
Vol. 46 No. 8 Journal of Southwest China Normal University (Natural Science Edition) Aug. 2021

DOI:10. 13718/j. cnki. xsxb. 2021. 08. 001

>7,-SDD 45 BEF0 B->),-SDD 4B P& 2% &
B iR E R AT
B, HEF

SciliE e N DB RESABE. o SCil 663099

WE: HEMI Y, -SDD M FE A B A MG S B B, K, 6% B SR SRR 1, I Y, -SDD 4R A FIA =
I—D+DAWKFR, BB T A WL E AN 25, [ BhBOE 5 8% 65T 20 ol 347 T Ui, B,
33T B-23,-SDD % [ 2 T b ) 25 1 10 22 S

% # i@: X,-SDDJERE; B-X,-SDD R &bk E AN RZER

FES%ES: 0151.21 MRS A TEHS: 1000 -5471(2021)08 - 0001 - 06

etk B AMR L (Lep(A, @) BIRERLZEFE K x € R, Wil 2
x>0 Ax +q=0 (Ax +¢@"x =0
Hor A RS, x,q S5 W .
SCHRC1T 4R e 2 Lep(A, @ HgSEFE A J2 31 A0 1E 09 S2 46 BE (P AR FR) I, RBARZS ) 44 9% [0 R e
— fifp iR 2 B
SCHRL2] 45 T Lep(A, @ RYFEFE A J2 = xUH0 0 1E B9 5280 M (P ) I 9 2 M b iy 3 22 3¢

lx—x" || << max | (H—D+DA || || r(x)| -
de . 17"
Hrp
r(x) = min{x, Ax +q} D = diag(d,)
d=[d.dy, . d,]" 0<d <1
ST IR RAR max | (1= D DAY | . WEF AT T AR
elo.

AR SCHFSE R SCHRFFIE 0 H - B 0 728 ) - SDID AR I 1 2k 1 b I B0 158 2 A 3. B R4
H > -SDD SEFE A B G S5 IR0 B, ORAE % B9 SER b, R D) -SDD A A FIA = I —
DDA [CF, 135 T A L E T AN 5L 15225
1 TR

BESCN, S=MS. 3 Vie N, () = > Ja, |5 = > la, |

JEN\{i} jeS\{i}

O Wk HB: 2020-03-05
HEWH: ZEAAE TR EEETH (2021]0759).
TEE R ZEHeH, RIP0RE, 5% SR M 2R e S H A ot



2 79 i T e K FF IR RFAF R http://xbbjb. swu. edu. cn % 46 K

SCRRES] B T H SEFERIHE T2 > -SDD A

EX Y M FHEKEA = (a;) € R, MRS FESCSN, flifg.

WD |a; [>rA)+1,7i€S;

GD (Jag |[— ) =D ay [— QA =D >S4, i €S, j€S.
WIFR A JE D) -SDD il

S 17 WA REXMICE AR D, -SDD M, S E X 1 WAFEXT MM W = diag(w,
Wy s *** w”), E_

S
w =" rev
Il 1 S
MieNflye . A
I, = | max ri(4) mina”birf(A)i1
‘ [ies ay —ri(A) — 1" jes 3 (A) }
. LA —1 ' .
2 (A) = 0, Lo AW g A .
513 21 SRR AR H M, W AT <AL Hirp
LA =] (a;) | (A) = (a;)
-~ ‘all | i: ]
ai :J ]
1*| a;; | 1]

A<BHEMEa; <b;.i.j €N
2 D) -SDD %R 5 HEE Rt

A3 A M s (19 7 3k . 4 AL SR BT A 1Y D - SDD S 55 U 1

EER 1 WA A= (a;) € R JE D -SDD R, W

A7 || .. << max{ max ‘X;(A) , max Xf(A)}
ies. jes

i€s. jes
| a; |—r (A +r(A) —1
(|a; [=r A —D (] ay |—r A —1) —r’(A)r (A
| a; |—rPA) +r5A) —1
(| a; [=r A —D (] ay |—r A —1) —r(A)r (A)
IE WmBIE2H AT <A

A =

A =

A< <Ay Ay =0
é\
= > (A D = D0 [ (A D, | jEN
h=1 h=1
MA ) x =e= (1, =, D', X z;, = maxx;, x; = maxx,;, H{A)x =e¢FH
i€S JES
lay, Ly — D) lagla— D) lagla =1
KES, ki, hES, hi,
ny
1 2(‘ ai i |— ])Iio - E ‘ ik | 2 — E | Qi n | =

kES, ki, heS. hig



% 8 7 33, %, X ,-SDD 4 M A= B-2),-SDD 4B % & 1 & A} 9] 4 69 2 £ R Ax 3t 3

<‘ a’«,\’b |_ ]‘)1"'0 o 2 ‘ ai(zk ‘ 1‘10 o 2 ‘ a’w/‘ ‘ 1.»f<y -

kE S, ki hES, htiy

([ai;, |—ri ) =Dz, — ri Az,
Ry
1+ (Aa;, .
S Tay, @ 1
X
Ajiy | Liy — E | jin | &, — 2 | aji | . =1
h€ S, h#j, kES. k]
LSS
1+ ri) (A)Iiz)
Lj, = 5 (2)
la,; |—r (A —1
A (1), (2) A, AL
L a;,;, | =7 (A) 47 (A) — 1
i, < 5 < . N
(la,, =7 A =D a,, |—r A —1) —r (Ar (A
‘ a’vu’vu |_ r’so (A) + rfso (A) —1
Zj, < : ‘ , :
D Uag, [ A =D (a5 A =D = (A (A)
A
La,,;, |—r A+ A —1
Xilo (A) = 5 s < R
‘ ([ai; |=r A =D a,; [—r (A —1)—r (Ar (A)
: | a,., =7 (A) +7r (A —1
Loiy (A = : : ——
(] aii |— r;‘o (A) — D (] ajj, | — r‘Z) A —1 —r (A)r‘,"O (A)
|
A || . < max{ max »§(A), max y3(A)} (3)
i€S, jES i€S, jeS

3 D),-SDD EH&MEAAKNRER

AR A E B 1 b > - SDD S B A T 57 B b S A5 BT Lk A R G B R R
EE2 WRHEMA= (a;) € R %Z;SDIME%, SCN.S#0,a;, >0, 2A=1—D+DA =

dri) =P ) dr) = 5@ “
HxieS.;jeS. A
la, |[>r7(A) +1 i€S
(Jag [=r @A) =D a; |= A =1 >l (A)r] (A 5

HI4E I A & > -SDD i
W A RE S, (4 AR AT
T EAIEM (5) 2. () A BE LA
la; |—rA)—1=1—d,+da; —dri(A) —1=d,(a; —r;(A) — 1)
S ) -SDD SRR XA ap > 7S (A) 1, R |4y | > S A) + L
FEXFTE €S, A



4 79 i T e K FF IR RFAF R http://xbbjb. swu. edu. cn % 46 K

la; |[—rA) —1=d;(a; —r(A) —1)
)
(Ja; |—rA) — Dl ay |—rA) —1) =d.(a; —ri(A) — Dd,(a; —ri(A) — 1) >
did ;S (A ri(A) = dr (A dr5(A) = ¥ (A)ri(A)
W ER S SC 1. AR D) -SDD S

EE3 WA= (a) €R"ED, -SDDHiE, SCN, S# 0, a, >0, %

A=1—D+DA = (a;) D = diag(d,) 0<d <1
Ul
max || (I—D+DA) ' || . < max max{y(A), y3(A)} = max max{x](A), «} (A))
de (0, 11" i€S. jES €S, jeSs
‘ d;(a; —r} (A — 1) +dri(A)
wy (A) = - : -
did; [(a,; — (A — Da; —r) (A —1) — 7} (A)rf’(A)]
~ d; (| a; |—ri (A — 1) +dr5A)
K (A) =

did; [ (L ai [=r7(A) =D a; [—=rA) =1 —r (A (A)]
iE A2A=I1—-D+DA=(a;,), HAWENA. MEZ:i€S,j €S, A
a; —r(A) — 1 =d (a; —r’(A) — 1)
a; —ri(A) —1=d,(a; —ri(A) — 1)
WMxEEie S, ;€S A
la; |—rA) +r5(A) —1
(lay [—rf ) =D (| ay; |[—rA) =1 — ¥ (A)rf (D) B
d; (| a; |—7r(A) —1) +diri (A

yi(A) =

. = x; (A)
dd;[ (| a; |—r7(A) — D (| a; |—r(A) —1) —ri (A (A)]
X i € S, j €S, Bl
STy d; (| ay |—r}(A) — 1) +d;ri(A) _ s
XFV(A) d,d][(| a;; ‘77”?(14)7])(‘ a;; |77';(A)71)77'?(A)r;(A)] Kﬂ(A)
0 PR E B 1 %0
max || (I—D+DA) ' || . < max max{y(A), ¥3(A)} = max max{x](A), «} (A))
de (0. 171" i€S. j€S i€S. j€S
16 —9 —9
Bl A = |—9 27 —9|. KK, %S:{l}ﬁa‘,Ali@ZI—SDD%ﬁﬁi,EL:[%,157>. i
—9 —9 27
FHER 3, XM d d, =10, i85
max ||(I—D-+DA) "' || . <1.46
de (0, 11"
4 —1 0 —1
—1 6 —1 0
B2 WA= |_9 1 g —1|. ZBIF, S = (1,2 W, A N> -SDD i, HI =
1 1 1
2 2 o4 !
[% 2). B3, 4 diod, = 10, ISR
max ||(I—D-+ DA || .. < 1.33
de 0. 11"

Aoy ay i TR ARG . 5 Tt m Lot mab iR 22 S Y 1 5



% 8 7 33, %, X ,-SDD 4 M A= B-2),-SDD 4B % & 1 & A} 9] 4 69 2 £ R Ax 3t 5

4 B-) -SDD % [iR %= Rt

A= (q;) ER",A=B+C,

ap; — N Aaiy, r
B = (b)) = : : (6)
an ry [ T
r TT
c=|: ri = max{0, a; | j #~i
r, r,

B & ZSEFE AR XU RARIER AR . C SRR T .

EX 2 HHFEA= (q,) € R BEHO6) KR, BB EEXMAICENIER D) -SDD HFE, W
Pk A B- > -SDD il

S 3 & AJB-D) -SDD i, ] A & P i,

EE4 WA= (a,) € RV EB- D) -SDDHiffE. O~ SC N. B 41(6) sz . M|

max || (I—D+DA) ' | . < (n—1) max max{«](B), ) (B")}

de . 17" i€s. jes
iE BENARBD) -SDDHilE, A = B+ C, B EEXMITE NIER D) -SDD-Z 4 M. 4 K
D =diag(d,). 0 < d, < 1
A=I—D+DA=UA—D+DB")+DC = B),+C,
B, =1—D-+DB" C, =DC
FSCRRC11] %1 By A X AT R AIER) > -SDDMilE, H B), 2 AEAF 5 M. iy SClk11] v 31 2 /9
TIE BA 1

AL | << AT+ B) 'CO B < —D | By .
N Bjy 5 > -SDD 4E [, o B 1 93 I 40
| By || . << max max{xi(B"). &} (B}
i€S.jeSs

ARSCHE SRS T > -SDD 4 R Jo 55 R HT R R BRgE T Bﬁﬁﬁ&ﬁiiﬁﬁﬁﬁi%zl*SDD
L R B> ) -SDID 4 9 28 1 A 1) 0 A 358 2 SR 3 S e 208 4 WA K T T 9 2% 1 O L o A S e e b T
IR 25 B 18] BELE 5 09 2E— 25 41 .

SE K

[1] PENA J M. A Class of P-Matrices with Applications to the Localization of the Eigenvalues of a Real Matrix [J]. SIAM
J Matrix Anal Appl, 2001, 22(4); 1027-1037.

[2] CHEN X J, XIANG S H. Computation of Error Bounds for P-Matrix Linear Complementarity Problems [ ]J]. Math
Prog, 2006, 106(3): 513-525.

[3] GAOL , WANG Y Q, LIC Q. et al. Error Bounds for Linear Complementarity Problems of S-Nekrasov Matrices and
B-S-Nekrasov Matrices [J]. Journal of Computational and Applied Mathematics, 2018, 336 147-159.

[4] DAIPF, LIY T, LU C J. Error Bounds for Linear Complementarity Problems for SB-Matrices [ J]. Numer Algor,
2012, 61(1): 121-139.



6 79 i T e K FF IR RFAF R http://xbbjb. swu. edu. cn % 46 K

[5] GARCIA-ESNAOLA M, PENA ] M. Error Bounds for Linear Complementarity Problem with a >-SDD Matrix [J].
Lineaer Algebra and its Application, 2013, 438: 1339-1346.

[6] LICQ, LIY T. Weakly Chained Diagonally Dominant B-Matrices and Error Bounds for Linear Complementarity Prob-
lems [J]. Numer Algor, 2016, 73(4); 985-998.

(7] W, PR B-BE FE LR RD o) B0 35 2 B T (). A0S S 50, 2017, 47(8) ¢ 253-260.

(8] #HhEMs, £ W SHHEHA 5L B4 FEL P 1 4 ) B A 4R 22 A E (10, PR VG R 2 4R CH R B# 0 . 2019,
44(2); 18-24.

(9] xI %, 3 . ™ 7%. Ostrowski-Brauer Sparse BCOBS-B) 4R M fr H4b M B AMA BBk 22 8 (1], Z /K222 (H
SREFZEIRD , 2021, 43(2) . 205-213.

[10] Z=Ha#s, J& F. Dashnic-Zusmanovich 4 B2 M B Rb i) @15 25 B A0 A3 (I, V4 g D70 K24 24 30 CEBRBR 24 RO - 2019,

44(6): 10-13.

(1] SR/ BR . XIAFJE. SR A 1R I X Bk K e L AR A0 A O A 0 B s B R ik (D). PG K222 3R (A AR 2 10 - 2020,
42(8): 81-87.

[12] SCEM. WM. Y. S8 (T BN —XMRMEAEX [T]. TUmR¥¥ROAARBFM . 2021, 43(3):
95-100.

[13] HORN R A. JOHNSON C R. Topics in Matrix Analysis [M]. Cambridge: Cambridge University Press, 1991; 12-36.

Error Bounds for Linear Complementarity Problems of
>,-SDD Matrix and B-2>_,-SDD Matrix

LI Yan-yan, JIANG Jian-xin

School of artificial intelligence . Wenshan University , Wenshan Yunnan 663099, China

Abstract; First, the upper bound of the infinite norm of the inverse matrix >,-SDD of A has been studied,
Secondly, on the basis of the upper boundary, using the relation >,-SDD matrix of A and A=I—D-+DA,
the error bounds for linear complementarity of A is obtained. At the same time, numerical examples are
used to illustrate the superiority of the estimator. Lastly, Further obtained the error bounds for linear
complementarity of B->3,-SDD matrix.

Key words: >,-SDD matrix; B-20,-SDD matrix; linear complementarity; error bound
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