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Abstract. First, the estimation of the error bounds of the S-Nekrasov matrix is studied.
Using the properties of S-Nekrasov matricesMand M = 1-D+DM , The properties of
inequalities, And the estimators of the upper bound of infinite norm for the inverse
matrix of M matrix, The estimation of the error bounds of the matrix is obtained,
Further on this basis the estimation formula for the error bounds of the B-S-Nekrasov
matrix is also obtained.

1 Introduction

The Linear complementarity problem (Lcp(M,q))is to find a vector xe R", such that

x>0,Mx+q20,(Mx+q) x=0
Where M=(m,)eR™ qeR’

Linear complementarity problem (Lcp(M,q))has various applications in the Nash
equilibrium point of a bimatrix game, the network equilibrium problem, the contact
problem and the free boundary problem for journal bearing, for details, see[1-5].

It is well-known that the Lcp(M,q) has a unique solution for any gqeR" if and
only ifM isa P matrix.

Here, a matrixM=(m,JeR™is called a P matrix if all its principal minors are
positive. At this point, the problem not only has a unique solution, but also can easily
get the error boundary™.

Such as, Chen gave the following error bound of the Lcp(M,q) When M is aP

matrix in References [7] |x—x| <max|(1-D+ DM)’1||1 Ir|l,

© defo1]"

r(x)=min{x,Mx+q}, D=diag(d,), d=[d,d,,dJ(©<d <1), In thiserror boundary
problem, The hardest thing to find m%"(l -D+DM) | . About this difficulty, Many

scholars in References[gs—15], When the matrix for the Lcp(M,q) belongs to P

matrix or some subclass of P matrix, a lot of research has been done.
This paper studies the error bounds for Linear complementarity problems of
S-Nekrasov matrices and B-S-Nekrasov matrices for the new subclass of P matrix.

LetM =(m,)eC™, ifjm|>h*(M), ieS, (Im[-=h (M))(m,|-h5(M))>hi(M)h* (M),
ieS, ieS, thenM is S—Nekrasovmatrix.
Where; SgN ’ S+ ’ "I(M):i|mu ’ rIS(M)Z i |mij
j jes\{i}

» E(M) =17 (M),
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| | z(A)=1, z,(M)= z| m, | |( )1,

Lemma 1“61 LetM =(m,)eC™ be S-Nekrasov matrix, ScN, S=@, m >0, let
M=1-D+DM =(m,), D=diag(d), 0<d <1, thenvi,jeN

dh*(M)=h*(M),  dh*(M)=hi(M)
whenies,jeS, S=N\S, then(m, —h*(M))(m, —h’(M))>h’(M)h’(M).

Lemma 2 LetM =(m,)eC™ be S-Nekrasov matrix, ScN, S=@, m >0, let
M=1-D+DM =(m,), D=diag(d,), 0<d <1, then M is S-Nekrasov matrix, ifvieN ,
thenh (M) hS(M), if VjeN thenh (M) hy (M).

mii mii mjj mij

Lemma 3 ™ Let y>0
1—x1+ 7X ) min?y,l} and 1—)7(7:(-)/X S%'

Lemma 4 ® Let M=

,, n=0 , Then for any vxe[0]1]

’

(m)eC"™ be a Nekrasov matrix with m >0 , let

M =1-D+DM =(i), D=diag(d,), 0<d, <1. Then z(M)<z (M), Zr(nM) mz{%)l}
wherez, (M) =7,(M)=1, zv(l\7l)=ilm z,(M)+1, 7(M)= '1£’7-(M)+1'
1 1 i j:1|m“_| ' i mi n{|m”|,l} :

Lemma5" LetM =(m,)eC" be S-Nekrasov matrix, then

[M?], < maxz, (M) maxmax { z; (M), z; (M)} @
and M|, <max Z]r(n'v;)i@%max{ﬁ(M),j;(M)} (2)

|mii|_hiS(M)+hjs(M)
(m,|—h* (M))(|m, |~ (M))—h* (M)h* (M)

Where »°*(M)=

|m"||m“.|—|mjj|hf‘(M)+|mii|hf(M)

7>(M) = = =
A (M) (my[=h(M))(m; |- hF (M)) =¥ (M)h? (M)

2 Error bounds for linear complementarity problems of S-Nekrasov matrices

Theorem 1 LetM =(m,) eC""be S-Nekrasov matrix, @=S<N, m, >0, VieN,

M=1-D+DM =(f,), D=diag(d), 0<d <1, then
[(r=D+DM)?|, < maxy, (M) maxmax{ ] (M), o} (M)} (3)
4 (M)
|(1-D+DMm) S T ) ax{£'(M),&} (M)} (4)

(mn—hiS(M))(mjj—hf(M))Jrhs(M)(m —h*(M))
min{m, —h*(M),1} min{m, —h?(M),1}
(M, =h? (M))(m; —h; (M))=h (M)h} (M)

pl]S(M) =
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(my, =7 (M))(m, —h* (M) B (M)(m; —h (M))
min{m, —h?(M),1} min{m, —h5 (M),1}

S(M) = _ 1
P (M) (m, —=h*(M))(m; —h7 (M)) =h7 (M)h7 (M)

(1+m )(mii _his(M))(mjj _hf(M)) +(1+m )h,S(M)(mu _his(M))
E M) — " min{m; —h? (M),1} "7 min{m, —h*(M),1
e (m, —hF (M))(m,, - (M))—h* (M)h? (M)

Lsm )(mn = (M))(m, —hf(l\/l))+(l+m )hF(M)(mﬂ —h (M)
E5 o) - " min{m, -h*(M),1} " min{m, -h* (M),1}

(m, —h (M))(m; —hs (M) —h? (M)h; (M)
Proof: LetM=1-D+DM =(f,), By Lemma 2, we can have M is S-Nekrasov
matrix, then by Eq. 1of Lemma 5, we easily get

|(1-D+DM)*| < max zI(M)g%maX{;{lf(M),;(f(M)}

Application Lemma 2 and Lemma 3, when vieS, then

()

T1od (e (M), min {m, —h’ (M), 1]
and, when vjeS

1 1
——< =
M, —h; (M)~ min{m, —h*(M),1}
Application Eq. 5, EQg.6 and Lemma 1, then

(6)

|mii|_hiS(M)+hjs('\7|)
([ =h (M))(m, [~ hs (M)) - h¥ (M)h? (M)

Z-JS(M) =

1 d,hé (M)
- + =
_ min{m, —h7(M),2} ~ min{m, —h" (M) 1}d, (m, —h; (M))
- d,h’ (M)d,hs (M)
~d,(m, —h* (M))d, (m, —h; (M)

(mii_his(M))(mjj_hjg(M))_l_hjs(M)(mii_his(M))
min{m, —h’ (M),1| min{m, —h*(M),1
(m, =h* (M))(m; —h7 (M))=h (M)h; (M)
When ieS,jeS, then
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(mii _hiS(M))(mjj _hjg(M)) n hJS(M)(mII _hiS(M))
min{m, —h’(M),1} min{m, —h?(M),1}
(m, —h7 (M))(m,; —hs (M))—h* (M)h; (M)

Thatis g (M)<p;(M).

pI]S(M):

Similar to the proof Eq.3, we can get

|[(1-D+DM)?| < rﬁﬁx%g%mw{éi(M)fﬁ(M)} .

Numerical example

1 21y
5 5
o, vt
Letm, = ‘1‘ ) 4 g , we easily verif, M, is not Nekrasov matrix, but M,

- £ 1 _t

5 5 5
T o 0 1

9

is S-Nekrasov, S={2,3}.ByEq.3, |(I-D+DM)"| <76.715.
By Theorem 5 of References[18], |(I-D+DM)*| <110.

3 Error bounds for linear complementarity problems of B-S-Nekrasov matrix
Let M=(m)eR™,M=B"+C,

m, -5 -om - A
B =(h)=| oL, () c=l Pl =max{o,m,|j=if
mnl - rn+ mnn - rn+ I’nJr rn+
B*IS Z matrix, C is nonnegative matrix.
Lemma 6 Let real matrix M =(m,)eR""be a B-S-Nekrasov matrix, with the
form(7), and B* isa S- Nekrasov matrix with all its principal minors are positive.

Theorem 2 Let M =(m,) e R"" be B-S- Nekrasov matrix, @=ScN,B" with the
form(7), then max|(1-D+ DM)*"ms(n—1)rril%xni(B*)maxmax{pif(B*),pfi(B*)}.

def01]

i€, jeS

Proof: because M is B-S- Nekrasov matrix , M=B*+C, B’ isaS- Nekrasov
Z matrix with all its principal minors are positive, letD =diag(d,), 0<d, <1,

M=1-D+DM =(I-D+DB*)+DC=B;+C, B, =1-D+DB", C,=DC

By lemma 6, we can obtain that B; is aB; S- Nekrasov matrix with all its
principal minors are positive, and B is non-singular M matrix, by the Theorem 2 of
Reference [19], we can get, M.} <[+ (8:)*C,) | [(B:)?|. < (n-D|(B;)*

Because B: isS- Nekrasov matrix, by Theorem 1, we can get

o 0

[CoN

< maxmax{ z; (B), 7; (By)} < maxmax { o (B), p; (By)| »

o ieS, jeS
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Then |(1-D+DM)?| <(n-1) r’%xm(B*)g%max{pif(B*),pi(B*)}

def0a]"

Theorem 3 let M =(m,) e R"" be B-S- Nekrasov matrix, @=ScN , B* withthe
form(7), then max|(1-D+DM)?| <(n-1) maxﬂmaxmax{éj(B*),fﬁ(B*)} .
de[0,1]" o N min {bl:' 71} ieS, jeS
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