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Abstract: The class of Bj-matrices is a subclass of P-matrices and introduced as a generalization
of B-matrices. In this paper, we present several properties for B;-matrices. Then, the infinity norm
upper bound for the inverse of Bi-matrices is obtained. Furthermore, the error bound for the linear
complementarity problem of B;-matrices is presented. Finally, some numerical examples are given to
illustrate our results.
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1. Introduction

The linear complementarity problem is to find a vector x € R" satisfying
x>0,Ax+¢q>0,x"(Ax+¢q) =0, (1.1)

where A is an n X n real matrix, and g € R". Usually, it is denoted by LCP(A, q).

LCP(A, g) arises in many applications such as finding a Nash equilibrium point of a bimatrix game,
the network equilibrium problem, the contact problem etc. For details, see [1]. Moreover, it has been
shown that the LCP(A, g) has a unique solution for any vector g € R" if and only if A is a P-matrix,
where an n X n real matrix A is called a P-matrix if all its principal minors are positive. Therefore, the
class of P-matrices plays an important role in LCP(A, q); see [2-4].

The cases when the matrix A for the LCP(A, g) belongs to P-matrices or some subclasses of P-
matrices have been widely studied, such as B-matrices [5, 6], S B-matrices [7], DB-matrices [8] and
so on [9-13]. The class of Bj-matrices is a subclass of P-matrices that contains B-matrices, which
was proposed by Penia [14]. However, the error bound for the linear complementarity problem of
Bi-matrices has not been reported yet.

At the end of this section, the structure of the article is given. Some properties of Bj-matrices
are given in Section 2. In Section 3, the infinity norm upper bound for the inverse of Bj-matrices
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is obtained. In Section 4, the error bound for the linear complementarity problem corresponding to
Bi-matrices is proposed.

2. Some properties for B;-matrices

In this section, some properties for Bi-matrices are proposed. To begin with, some notations,
definitions and lemmas are listed as follows.
Let n be an integer number, N = {1,2,...,n} and C"™" be the set of all complex matrices of order n.

ri(A) = Z#: |aijl,
J#i
Ni(A) ={i € N : |a;| < ri(A)},
Ny(A) ={i € N : |a;| > ri(A)},
pd) = Y lagl+ N ),

JENTEAN) JeNaGnGy 4!

+

r = max{0, a;jli # j},
+ + +
Clll—l"lA Cl]z—i"lA Cl]n—l"lA
+ + +
az —r dy — T . Ay, — T
B =(b})1<i jen= o 2 oA,
+ + +
anl_rnA anZ_rnA ann_rnA
BY) = + ri(BY) +
piB) = X lay-ril+ X R ij = Tl
JENT(A\{i} JEN2(A\i} JA

Definition 2.1. [2] A matrix A = (a;;) € C™" is a P-matrix if all its principal minors are positive.

Definition 2.2. [14] A matrix A = (a;;) € C"™" is an S DD, by rows if for each i € N,(A),
lail > pi(A). (2.1)
Definition 2.3. [14] A matrix A = (a;;) € C™" is a B,-matrix if for all i € N,
ai; — r;, > pi(B"). (2.2)

Lemma 2.1. [I4] If a matrix A = (a;;) € C™" is an SDD; by rows, then it is also a nonsingular
H-matrix.

Lemma 2.2. [15] If a matrix A = (a;;) € C™" is an H-matrix with positive diagonal entries, then it is
also a P-matrix.

In the following, some properties of Bj-matrices are derived.
First of all, utilizing Definitions 2.2 and 2.3, Theorems 2.1-2.4 can be easily obtained.

Theorem 2.1. Let matrix A = (a;;) € C"™" be a By-matrix. Then, B* is an S DD, matrix.

Example 2.1. Let matrix

2 -1 0
A=|1 3 =2
9 10 110
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We write A = Bt + C, where

2 -1 0
B = o 2 =31,
-1 0 100
and
0O 0 O
C = 1 1 1
10 10 10

By calculation, we have that

Ni(B") = {2}, No(B™) = {1, 3},

+
ILEICI
+ Ial

ay—ri, =2>1=pi(B") =lap—rj|+
|a33—r3A

B B
ay -5, = 2> 0.0300 = py(B) = (8" AT,

+
lA 3A

and

+ =100 > 0.5000 = py(B*) = vy B +
azp —r3, = > 0. = pa( )—|a32—r3A|+m|a31—r3A|-
A

From Definition 2.3, it is easy to obtain that A is a Bi-matrix, and B* is an S DD matrix since

= = +y = 1B ot r3(BY) 4 .
|b3,] =2 > 0.0300 = pr(B*) = Iau—r]*AllaZI rzAl + |a33_r3+A||a23 rzAlfrom Definition 2.2.

However, Theorem 2.1 is not true on the contrary, and the following Example 2.2 illustrates this
fact.

Example 2.2. Let us consider the matrix

-3 1 1
A=| 4 -2 1
3 1 =2
We write A = B* + C, where
-4 0 O
Bt=|-5 -3 0 |,
0O -2 -5
and

1 1 1

C=|11 1

33 3
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By calculation, we have that
Ni(B") = {2}, N,(B) = {1, 3}.

From Definitions 2.2 and 2.3, we obtain that B* is an SDD, matrix since

o _ +y — _n@BH) _ r3(BY) ot : _ P
|b3,l = 3 > 0 = p(BY) = Ian—rl*Alla“ rZAI + |m_r;Allazg rzAI, but A is not a Bi-matrix since
— — — 3(BY)
an—rj, =-4<0=p(B) =lanp—r] |+ |£3_r3+A||6113 -l

Motivated by Example 2.2, one can easily obtain Theorem 2.2.

Theorem 2.2. Let matrix A = (a;;) € C™" be a B,-matrix if and only if B* is an S DD, matrix with
positive diagonal entries.

Note that B* is a Z-matrix with positive diagonal entries from the definition of B*, and it is easy to
obtain Theorem 2.3.

Theorem 2.3. Let matrix A = (a;;) € C"™" be a B\-matrix if and only if B* is a By-matrix.

Example 2.3. Let us consider the matrix

75 74 23
A=110 15 12
9 10 110
We write A = B* + C, where
1 0 -51
Br=|-23 0 |,
-1 0 100
and
74 74 74
C=1|12 12 12
10 10 10

By calculation, we have that

Ni(BY) = {1}, N2(B") = {2, 3},

r(B") r3(BY)

all—rTA =1 >O.5100:p1(B+): " |(112—ri'—A| n |a13—r1+A,
|6122—7’2A |a33_r3A
r3(BY)
an =1y, =3>2=py(BY) = lay — 13| + a o lazs — 13,1,
337 13,
and
r2(BY)
as; —ry, =100 > 1 = p3(B") = laz; —r3, | + —|(1 " ||Cl32 — 13|
227 1y,
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From Definition 2.3, we get that A is a B\-matrix, and B" is also a B,\-matrix since by, — r;rm =
1 > 0.5100 = py(V"), b3, — r;B+ =3 > 2= pyV") and b3; - r§B+ = 100 > 1 = p3(V*), where
pi(V*) = pi(B*) since rl.; = 0. Consequently, Theorem 2.3 is shown to be valid by the example

provided in Example 2.3.

Note that when A is a Z-matrix, we have that rl.; = 0 and B* = A, and therefore, it is easy to obtain
Theorem 2.4.

Theorem 2.4. If A = (a;;) € C™" is a Z-matrix with positive diagonal entries, then A is a B,-matrix if
and only if A is an S DD matrix.

Example 2.4. Let us consider the Z-matrix with positive diagonal entries

1 -3 =2
A=10 1 O
0 0 1
We write A = B* + C, where
1 -3 =2
Bfr=10 1 0 |,
0O 0 1

and
000
C=1020 0
000
That is, A = B*. By calculation, we have that

Ni(B") = {1}, N2(B") = {2,3},
ay —ry, =1>0=p(B),

ay — I";A =1>0= pz(B+),
and
aszz — I";A =1>0= pg(B+)

From Definition 2.3, we get that A is a By-matrix, and A is also an S DD, matrix since |a;;| = 1 >
0 = p1(A). Therefore, Example 2.4 illustrates that Theorem 2.4 is valid.

Next, some properties between B;-matrix and nonnegative diagonal matrix, P-matrix are proposed.

Theorem 2.5. If A = (a;;) € C"™" is a B\-matrix, and D is a nonnegative diagonal matrix of the same
order, then A + D is a B|-matrix.
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Proof. Let D = diag(d,,d,, ...,d,) withd; > 0, and C = A + D with C = (¢;;) € C"™", where

Next, let us prove c;; — rl.+c > pi(V*) foralli € N, where V* = (v;;) € C”" with v;; = ¢;; —

rlfC = max{0, ¢;jli # j} = rl.:.
Since A is a B;-matrix, for all i € N,

+ _ + + +
c,-l-—ric = ai,-+d,-—rl~A > a,-,-—rl.A >p,'(B )

Fori e N;(V*) C Ny(BY),

ri(V*)
J
pi(V") = |Vij|+ v |vij|
JENI(VH\(i) jeNyvhuiiy
ri(BY)
—_ + J +
= Z laij — i | + Z mww—m
JENI(VH\(i) jeNi vty T T a J
ri(B*)
J
D D Y v R
JENT(BH\i) JENIBHUGy T T

= pi(BY).
By (2.3), we deduce that ¢; — rfc > pi(B*) > p;(V"), and this proof is completed.

Example 2.5. Let the matrix

75 74 23
A=110 15 12 |,
9 10 110
and
5 0 O
D=10 15 0O
0O 0 O

By calculation, we have that

Ni(B") = {1}, No(B") = {2,3},
an —I’TA =1>0.5100 = pl(B+),

ap —ry, =3>2=py(B"),
and

ay, — 1%, =100 > 1 = p3(BY).

r+

and

ic’

(2.3)

From Definition 2.3, we get that A is a By-matrix. Further, Theorem 2.5 demonstrates that A + D

satisfies the conditions required for a By-matrix.
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Theorem 2.6. If A = (a;j)) € C™" is a By-matrix, then we write A as A = B + C, where B is a Z-
matrix with positive diagonal entries, and C is a nonnegative matrix of rank 1. In particular, if A is a
Bi-matrix and Z-matrix, then C is a zero matrix.

Proof. Let us define B = (b;;) € C™" with b;; = a;; — rj,. Taking into account that b;; < 0 from
definition of r , and b; > 0 since A is a Bj-matrix, then B is a Z-matrix with positive diagonal entries.
Let C = (¢;j) € C™" with ¢;; = rl.:, and obviously C is a nonnegative matrix of rank 1. Hence, A can

be decomposed as A = B+ C.
Theorem 2.7. If A = (a;;) € C"™" is a By-matrix, then B" is a P-matrix.

Proof. Since A is a By-matrix, it is easy to obtain that B* is an H-matrix by Theorem 2.1 and Lemma
2.1. a;— rlf; > pi(B*) > 0, and it is equivalent to b;: > 0 for all i € N. We conclude that B* is a P-matrix
from Lemma 2.2.

Example 2.6. Let the matrix

1 0.1 0.1

A= 3 4 2

0.1 0.1 1

We write A = B* + C, where
09 0 O
B = o 1 -1,
0O 0 09
and

0.1 0.1 0.1

C= 3 3 3
0.1 0.1 0.1

By calculation, we have that

Ni(B") = {2}, No(B™) = {1, 3},

rs B*
an—rf :0.9000>O:p1(B+):Ialz—rf|+ ( 1 |Cll3—7‘f ,
! Y lass -y :
ri(B") r3(B")
ap =1y, =1>0=py(B") = ———=lay —ry,| + ———=lax — 13|,
lan —r1A| |ass —F3A|
and
ry B*
asz — I’;A =0.9000 >0 = p3(B+) = |lasz, — I’;A| + ﬁlag - I";A .
1=,

From Definition 2.3, we get that A is a By-matrix, and by Definition 2.1, one can easily verify that
B* is a P-matrix. Therefore, Example 2.6 illustrates that Theorem 2.7 is valid.
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Theorem 2.8. If A = (a;;) € C"™" is a By-matrix, and C is a nonnegative matrix of the form

c1 C N Cq
Cy Cp - )

C= ,
C, Cp v Cn

where C = (¢;j) € C™" with ¢;; = rl.;, then A + C is a B-matrix.

Proof. Note that for eachi € N, r;w = rl.: + ¢;, and moreover, (A + C)* = B*. Since A is a B;-matrix,
from Theorem 2.3, we have that B* is a B;-matrix, and then (A + C)* is also a B;-matrix. Therefore,

A + C is a By-matrix.

3. Infinity norm upper bound for the inverse of B;-matrix

In this section, an infinity norm upper bound for the inverse of By-matrices is obtained. Before that,

some lemmas and theorems are listed.

Lemma 3.1. [I10]IfP = (pi,...,pn) e, wheree=(1,...,1)and p,,...,p, > 0, then
I+ P) o <n—1,

where I is the n X n identity matrix.

Theorem 3.1. [16] Let matrix A = (a;;) € C"™" be an S DD, matrix, and then
A)

”A ” max{l, max;en, ) % + 8}
B min{minieNl ) Hi, minieNz(A) Qi}’
where
pj(A) .
Hi=laz|— X lagl— X ( |2,..| + &)laijl, i € Ni(A),
JENT(A\{i} jeNs (AN T
(A)-pi(A .
Oi=clail— % lagh+ ¥ TR ieNyA),
JEN2(A\{i} JEN2(A\i} M
|aiil=pi(A)

and ¢ satisfies 0 < € < min;ey i
ij

JEN (A\{i}

Theorem 3.2. Let A = (a;;) € C™" be a By-matrix, and then

max{1, max,€N2(3+)( T+ e)}

Ia

1Al < (1= 1)

b
mln{mln,-eNl (BY) T,', mlniENz(B+) Mz}

+ _ (hHt : + _ +
where BT = (b,-j)lsi,an with bl.j =a;; =17,

pj(B) .
Ti=lai—ril— X lay-ril- X (|aj_r +&lai; —ri |, i € Ni(B),
JENI(BH\{i} JEN2(BH\(iy Y
— + + ’/(B )=p;i(BY) + . +
M; = g(la; — | - )y |aij—’”- )+ )y #W;‘j—’”- l, i € No(BY),
e (B "W jemBove ! “

d . 0 . |uii—r,-tx |-pi(BY)

and & satisfies 0 < € < min;ey SR
jeNa NG T A

3.1)

(3.2)

(3.3)
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Proof. Since A is a B-matrix, let A = B +C, with B* = (blffj) € C"™" and b;rj = a,-j—rl.:, C =(c;j) e C™"
with ¢;; = rl.:. From Theorem 2.1 and Lemma 2.1, B* is an H-matrix, and it is also a nonsingular
M-matrix. Then, B* has nonnegative inverse. According to A = B* + C = B*(I + (B")7'0), it
holds that [[A™Y|w < I + (B)'O) Ylull(B*)!|le. Observe that the matrix C is nonnegative, and
(B*)™! > 0. Then, (B*)~'C can be written as (pi, p2, ..., p.) e, where p; > 0and e = (1,1,...,1), for
i=1,2,...,n,and by Lemma 3.1,

N+ (BH 'O Mo <n-1. (3.4)

However, B* is an S DD, matrix, by Theorem 3.1,

i(B*
max{l, max;en,s+) % + &}
(B oo £ —— — , (3.5)
mln{mln,-EN] (B*) Tl', mln,-ENZ(B+) Ml}
where
pi(B*) .
Ti:|aii—’”,~:|— )y laij — 1} | — 2 (la.j._rfl +8)|Clij—”,':|, i € Ni(B"),
JENI(BH\(i} JEN2(BONGY T A
(B")-p(B* .
Mi=e(ai-ril- % lay-riD+ %  EEEEDg, o pt e NyBY),
JEN2(BF\{i} JEN2(BONEY T A

|aii_rl‘+A |-pi(B*)

Lyt
laij riAl

and & satisfies 0 < £ < min;ey
JEN (AL}

By (3.4) and (3.5), we get (3.3).

4. Error bound for the linear complementarity problem of B,-matrices

In this section, before an error bound for the linear complementarity problem corresponding to
Bi-matrices is proposed, some lemmas are listed.

Lemmad4.1. [11] Lety > 0andn > 0, and then for any x € [0, 1],

1 1 nx n

< — , — < -
I —x+xy min{y,1} l—-x+xy vy
Lemma 4.2. [I2] Let A = (a;;) € C™" be an S DD, matrix with positive diagonal entries, and then
Ap =1—D + DA is also an S DD, matrix, where D = diag(d;) with 0 < d; < 1.

Theorem 4.1. Let A = (a;;) € C™"(n > 2) be an S DD, matrix with positive diagonal entries, and

Ap =1 - D + DA is also an S DD matrix, where D = diag(d;) with 0 < d; < 1. Then,

pi(A)

max{1, max; £t e
5 < L et T ¥ 8V @.1)
mln{mlnieM (Ap) L;, MiNen,(Ap) Gi}
where
pj(A) .
L; = |da;| — )y |d;a;j| — 2 ( |Z,,.| + e)ld;a;jl, i € Ni(Ap),
JEN1(Ap)\{i} jeN2(Ap)\iy Y
= &(ld d S d LD € Na(A
G; = e(|dia;i| - 2 diaij|) + by m| iaij| — 2 Wl iaijl, i € N»(Ap),
JEN2(Ap)\i} JENy(Ap\Giy T JEN2(Ap\Y T
and ¢ satisfies 0 < &€ < min;ey Mﬁ?’%.
Uiy

JEN2(Ap)\ti}
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Proof. Let Ap =1 — D + DA be an S DD, matrix, where

An = 1 —di+diais, i=],
b= d,’(l,'j, i+ ]

By Theorem 3.1,

pj(Ap)
1A o < max{l, makiexso) e * &) 4.2)
D lloo = ) .
min{min;ey, ,) H;, MiNien,a,) O}
where
(Ap) .
H;=|1-d;+da;| - 2 ldagl- X (|1 [:,/Jja Tt eld;ajjl, i € Ni(Ap),
JENI(Ap)\i} JEN2(Ap)\i} 7
(Ap)—pj(Ap) .
Oi=e(l —di+dial — Y |dia;j]) + 2 %Wﬂiﬂ, i € N2(Ap),
JEN2(Ap)\i} JEN2(Ap)\i} S
and ¢ satisfies 0 < & < min;ey W
G
Fori € Ni(Ap) and from O < d; < 1, we obtain that
ldia;| < |1 —d; + dia;;| < ri(Ap) = diri(A),
which means that i € N;(A), that is, N;(Ap) € N;(A). Then,
d;iri(A)
it
pi(Ap) = Z d;a;j| + Z mld,mﬂ
JeNi A\ J#N () Uli) j T A
djl"j(A)
= di( Z |a;;| + Z mmiﬂ)
JEN1(Ap)\{i} JEN1(Ap) Uti) J T2
ri(A)
< di( Z la;j| + Z mlaijl)
JENT(A\{i} N UG
= dipi(A).
By Lemma 4.1,
pi(Ap) < dipi(A) < pi(A) 4.3)
Il —d;+diay) ~ 1 —d;i+diai; ~ lail
1 1
H 1/Ap) (44)
i 1 -di+diayl = X l|dayl— X (“ drday +Oldiaij]
JEN1(Ap)\{i} JEN2(Ap)\{i} 7
1
= pj(A)
|d;aii| — )y |d;a;j| — 2 ( |Zl..| + e)ld;a;j|
JENI(Ap)\i} JEN2(ApEY !
1 1
= — < i € Ni(Ap),

Li " min L,"
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1 1
- = T 4.5)
O el -di+dail- ¥ dah+ ¥ S
JEN2(Ap)\{i} JEN2(Ap)\{i}
1
= djrj(A) pj(A)
elld;a;| - ‘ )y . |dia;;jl] + . )y . “_(;’J.frwwz'aiﬂ - )y |; . |d;aijl
JEN2(Ap)\{i} JEN2(Ap)\{i} o JEN2(Ap)\i}
1 1
= — < i .
G; ~ minG;’ i€ NoAp)
Then, by (4.2)—-(4.5), we get (4.1).
Example 4.1. Let
16 -8 4.1 8
0 8 31 1
A= -8 8 20 8[|’
1 12 5 8
and D = diag(d;) with d; = 0.9000. Then, we have
145 =72 3.69 7.2
0 73 279 09
Ap=I=D+DA=1 5, 75 181 72
09 108 45 73
By calculation, Ni(Ap) = {1,3}, N,(Ap) = {2,4}, p2(A) =4, ps(A) = 6.6150 and 0 < & < 0.0541.

We choose € = 0.0540. Then, L; = 0.3789, L; = 0.4689, G, = 0.3949 and G, = 0.3364. Hence,
1ALl < 2.9727, and the true value is ||A7 |l = 0.3188.

Next, an error bound for the linear complementarity problem corresponding to Bj-matrices is

Theorem 4.2. Let A = (a;;) € C™"(n > 2) be a B\-matrix satisfying the hypotheses of Theorem 4.1.

i(B*
(n = 1) max{1, max;ey, ;) (45 + £)}

proposed.
Then,
max ||(/ — D + DA)'|| < max
de[0,1]" de[0,1]"
where

B = (b;}) e C™" with b;} =a;;—r;

in’

Fi=1db| - X |dib;—j| - X 7]
JENI (B JENA(BIE) 1
djrj(B*)
Zi=e(dibil - X ldbih+ X |1d’+—db+||d bl =
JEN2(Bp\i} JEN2BI\Mi)
. . |l—dl'+d,'b+| [)l(B;r))
and ¢ satisfies 0 < € < min;ey Z—Idbljl'
JENyBEi)

Electronic Research Archive

min{min;ey, B}) F;, MiNjen,(B}) Z;}

pj(BY)
(B2 + o)ldib,

b

ZENl(B ),

. B+
> 22dby).
JEN2(Bp\EY

lENz(B ),
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Proof. Let A = B" + C, where B" = (bzr/.) € C™" with b;rj =aq;;—r,C = (cj) € C”" with¢;; = r;;.

ip?
B* is an S DD, matrix with positive diagonal entries. Thus for each diagonal matrix D = diag(d;) with
0<d <1,

Ap=I1-D+DA=(-D+DB")+DC = B}, + Cp,
where B}, = I — D + DB" and Cp = DC. Similar to the proof of Theorem 3.2,
IAD o < NI+ (BR) ™' Cpllleoll(B) ™ lleo < (n = DIB}) ' lco-

Notice that B* is an S DD, matrix, and by Lemma 4.2, B}, = I — D + DB" is also an S DD matrix.
Hence, by (4.1), it holds that

max{l, maXzeNz(B")( |b+ +8)}

(Bl < ;
mln{mlnieNl(BB) Fi, mlnieNz(B,g) Z;)
where
Fi=ldbjl= 3 ldbjl- % (B reldbll. i Ni(Bp).
JEN BE\i) JENABO\i)
Zi=e(dpyl - 3 dbih+ Y pdbt - Y WElaprl. e NyBY),
JEN2(Bp\Li) JEN2(BpNGY T JEN2BPNGY I
and ¢ satisfies 0 < & < min;ey %.
JeNy BN
Example 4.2. Let the matrix
8§ -2 -1 -1
4 13 4 5
A= -8 -8 15 -8 |’
4 -4 2 6
and
8 -2 -1 -1
-1 8 -1 O
+
B = -8 -8 15 -8 Y|’
4 -4 -2 6

where we set D = diag(d;) with d; = 0.7000. Then,

59 -14 -07 -0.7
-07 59 -07 O
-5.6 -56 108 -5.6
-2.8 =28 -14 45

B, =1-D+DB" =

By the definitions of B-matrix and B,-matrix, it is easy to get that A is not a B-matrix but is a
By-matrix. Therefore, the existing bounds (such as the bound (13) in Theorem 4 [10]) cannot be used
to compute the error bound for the linear complementarity problem for matrix A. However, the error
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bound for the linear complementarity problem for matrix A can be computed by Theorem 4.2.

By simple calculation, Ni(B}) = {3,4}, No(B}) = {1,2}, pi(B") = 2.5000, p»(B*) = 1.5000 and
0 <e<0.1084. Let € = 0.1083. Then, from our bound in Theorem 4.2, the error bound for the linear
complementarity problem for matrix A is given as maxXgepo1y ||(I — D + DA) Y| < 5.7186, and the true
value is ||(I = D + DA) ™|l = 0.3359.

Example 4.3. Consider the matrix

A=1]-005 02 001

0.01 -0.06 0.2

0.5 -0.24 —0.22]

and we write A = BT + C, where

05 =024 -0.22
-0.06 0.19 0
0 -0.07 0.19

B' =

It is easy to verify that A is a B-matrix. Then, it is also a By-matrix [14]. By the bound (13) in
Theorem 4 [10], we have

max |[(I — D + DA) || < 50.
de[0,1]?

By simple calculation, we have that

0.5005 -0.2398 -0.2198
B,=1-D+DB" = | —-0.0599 0.1908 0 ,
0 -0.0699 0.1908

and p(B*) = 0.1568, p,(B*) = 0.0552, p3(B*) = 0.0221 and 0 < & < 0.8154. Let € = 0.8153,
and then from our bound in Theorem 4.2, we get that maxgeo 1y (I — D + DA) '] < 24.2275 < 50.
Therefore, Example 4.3 shows that the error bound of a By-matrix is sharper than the error bound of a
B-matrix under some cases.

5. Conclusions

In this paper, some properties for B;-matrices and the infinity norm upper bound for the inverse
of Bj-matrices are presented. Based on these results, the error bound for the linear complementarity
problem of Bj-matrices is obtained. Moreover, numerical examples are also presented to illustrate the
corresponding results.
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