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An Iterative Method for the Determination of Non-singular H-Matrices

ZHANG Junli
( School of Mathematics, Inner Mongolia University for the Nationalities, Tongliao Inner Mongolia 028043, China )

Abstract : Although the non-singular H-matrix has found its wide applications nowadays, the determination of its
practical use seems rather difficult. An improvement and its promotion have been made of the relevant results based on the
analysis of the relations between a-diagonally dominant matrices and non-singular H-matrices, with the criteria of the latter
one accordingly determined, thus further verifying the validity of these criteria with numerical examples.

Keywords : non-singular H-matrix ; a-diagonally dominant matrix; irreducible; non-zero elements chain

1 Higmin A=(a)eC™;
ae (0, 1],
A6 5 H- JEMEAETH RO | 30 RIS LK Nl 2 o n)
22 0 445 2 A0 22 AT AT B N P, R RA)=Ya| |
HI BRI T4 AR 225 6 AR T 3R A B Sl
5%, FREAI T —SETmBARU i, SCEk[1) 48 S(A)=Y|a,| ;
THAERE S H- FERE R R s SCRRI3 144t T k25 5 ”i »
H- SRR I ik, Ol T SO R . A& Ny={ie N:0<a,|<[R (AT [S,] "}
SO AR S H- B BT AR I, BT N,=N-N, ;
P T SOk 1- 41925 5 5 = ol (yie wy,
FRGR B E, 5IA TS [R (D] [S, (] ’
C™" R nxn W ERES R(A)=1;

Wi BEHE . 2016-05-30
EEWMB . HEAKRRARESEIIH (11361038), WS ARRE SHARMTIESFRIHHE (NJZY13159)
PEZ AT « SKREN (1980-), Zr, WNZRHFEN, WSEH RIGR2EDHIN, FE0H5 1o  BE Rk,

E-mail: jl_zhang7706@163.com



A7 5 H- FEFE ) — SRk R )1 75

o5 4 1 SRAREN, &
( 5 |a,,.|][sf<A>1%
1 (A) = max ——= ;
|a,,|‘—[ » |ag,|][s,-<A>1ﬁ
JEN|,j#i

[Z |a,|8,()+ Y ‘aﬁ|rp(A):|[S,(A)]I:X
I/}(p+l)(A)= JEN, JEN|, j#i

1
||~
Vie N, p=0,1, -
Fou(A)=max "V (A4) -
ieN,

EXI #HA=(a,)eC™ | ¥la|=>)R(A) .
ie N, FRA JoxHfa i AR RE (o % o R I ),
LN Ae D, (Ae D) ; WUERAFAETEXS F1 M X {75 AXe D,
FRA hT U™ 3 i AR, Rk A R AR5 H-
MM, i hAe D .

EX29 gA=(a,)eC | qiRtitEae 0, 1],
i vien , A

|a,|= )[R (D] [S,()] ™

PR A No- XA RIS (P4 o- XA R ), id
HAe Dy(a)(Ae D(a)) ; WERAFLEIEXMME X, i1
AX € D(@), TRA N~ "M a- XS LA RE, idh
Ae D(a) .,

EX3 #A=(a,)eC™, ¥ AeD, (@) . R,
HEDH - AREXTHE L, FRA AR Za- Xt
SR 45 Ae D, (o) , IR T 2 45 =07 19
TR i BAAEAEEICREE g, .0, .0, a1

la,|=[R, ] [5,0] "
Fr A M EAAERITCE o XA SRR

SI 1 % A=(a,)e C™ ,ac (0, 1], i
WR&MZ—, WaeD .

1) Ae D(a);

2) A AT La- XA G AR, BEDH A
PR X A AT

3) A NEFAEFICR Fa- XA PR .

SIH 2 A=(a,)e C™" , FAAEIEXFIEX,
fii54xe D, WAeD .

WRN,UN, =N, & N=o, WdaeD; #HN=d,
WagD; #7ieN, [iffai=0, W A4¢ D, B
Bi%: Yie N, ai#0, Ny#d, N, #®D -

2 FEHH

EE 1 #A=(a,)eC™ ac 0,11, FiHEE

|a, | 8,(4) >

[ Y, |a,p, <A>+Z|a,,\r”*”<A> [s, (0]

je Ny, j#i

o (1)
ﬁij’ JrlIJAED o
iE 4

= [|aii 51‘(‘4)]“ - 5

_(gkﬂ.

{2 a,|8,(0+ 3 Ja [ e |[s. o]+

JEN, JEN,

[S,(4)] «
Vie N, - (2)

% 2|a4'/' =0

FEo/NE> 0, flif

0<8<mm8 <+t

) 5 TE X)) R
X =diag(x,,x,, -+, x,) »
A x=5,. Vie N3 x=r""(4)+¢ .Vie N, -

s HZ |a1/

JEN;

, e, =+ o FTLUViE N, , {71E

4 B=AX ,Vie N, , W Ve N,

|%~ =0 ;

[ (17+1)(A)+g]‘ay|_

J

= (1), X vien,, A

I

JeN,

bn - |aii

[2 |a,j}5 (A)+z " (A)+¢)

JjeNo

%]Buﬂ
[R(B)][S,(4)5]

%2‘%“7&0,

JeN,

|biz'|g = (
[zj%bcn+20ﬂmuwfwmﬁsmﬂ

JeN,

= [RB][s.(B)]™
Hat (2) &

a,,|54)i >

[&wﬂ&wﬂf
[R.(B)]"[S.(B)] ™




WMo Tk K

76

2016 4%

A& rA)RI5E AR,
K2 (A)<r,(4) <5 (A4) -

P 850 U 49 v
P (A)< ru(A)<r,(A4) o

FRAMESH i €N, , £
[Z ja,f5,()+ ¥ |a, \rﬁ“”(A)}[S,- ()] -

(3)

1
a (Pt —
" (A)=

‘az’/

> a7 )=, (][, ()]« <0 -

Me>0, Hk
[Zhﬁwm+waV”MﬂMMﬁ%—

&> |
|aii;_

%

la,Je 7" 4)

{ g‘ ‘a,.j ’ J[S,- (A)]I_Ta O

(_

B

|a, | ( <p“>(A)+g)

|:2|a b, (A)+Z( D (A)+g)|a, \} S(A) o«

T

[R(B[S,B)+ =

{2|%|5 D+,

JeNy

(P+1)(A)+8)‘Clij‘:|‘
JjeN,

1-a

[S (4)( <P+”(A)+g)] -

[ZVPMH2<MMH%\}

JEN, JEN,
1-a

S(A)] [ N (A)+e ] <

(p+1) (p+1) 1—70(: i
]« (x (A)+e)[r (A)+e ]« =[p,|

i
1b,|>[R.(B)] [S,(B)] ™
ZE PRk, XfVieN , B
1b,|>[R.(B)] [S,(B)] ™

B Be ﬁ(a) R
HEIM 1 %Be D , M3 2754e D,

F
T SRR B O AN R AR AR F LR B
I .

T2 WA=(q,)e CURAL, ac O 1] , %
MHERM i e N, . fErEAEGs p,

’a[i|5i(A)>
[Z|"ff|5f(“‘)+2|% r}‘”"(fﬂ] [S.(]™ . (4)

HEDH - HAEXRL, WAaeD .
iE HNAAAY, iXVieKcN ,Vje N-K ,
Ha, " RE,

3 TE A AAE X = (3, 3
ieN, . H®B=4X"=

5,(A) ) ieNO H x;:’,}(p+l)(A)
(b,). MVieN,,

(B)s(B)]" -
[z o 0+ 3 o <P“><A>]

[S,(4)s, (A)]

[‘aii‘ai(A)]E = |Eu ;

R (4) PR ARG, A
ek, 15

b |>[ R (B)] [5.(B)] " -

XiVie N, B
R (B)[s,(B)]* =

P
[ 2|aj 5, (A)+ E\al.j \r,.“’“)(A)][S,.(A)rp(A)];a<

][S (A)r"’“’(A)] o<

o

[|aﬁ|,,;_(p+l)(A):|é — |[;” é

G LR, X Vie N, fi
B=[&(B)] [s.(8)] -

HZ DA — AR IR
X ARAYy, i BARYy, FHifi BRAA Yo Xt

AR HSI 1 13Be D, HEIH 2 H4e D .
ROUTFEB 2 BUET, Al a0 R E B
EHE3 Bd=(q)eC a0 1] | ZXHER

) ieN,, PIEIESIERp, (i



SRR, 5

A7 5 H- FEFE ) — SRk R )1 77

[zw W Slaf | 561 )

A (5) hEDH - AREX MW7, e (5)
RO i 8 i e Ny, BMFEIEZICE
Ha, ,a,, ,a,,,a,,, HjeN, , e

iy * iyiy

|a,|8,(4) >
[2 [a,p. 4+ X a, ,"’*”(A)] [5,(]
WAe D,
3 HEEG
Bl R
2 30 0
1 52 2 0
A=[{0 1 4 0 5
0 0 2 10 2
01 0 3 20

0 NAER 5 H- HEFE .
i PTLURTE, FHSCERI-4109 e BCEHE A 2
& RAEar 5 H- FFE
FIRA SO ER 1, JFlla=0.52, p=0, W
N, ={1,2,3} .N, ={4,5) . T7&
a,5,=1.9455>
[a,252+a 8, +ayr +agr. “)] [Sl](l_a)=1'838 ’
a,,0, =5>
[02151 + a8, +ayr;” +a251”5“):| 18, ]“_a)=3-861 ’
4,8, =3.239 6>

[a3152+a 5, +a,r" +ay (”] 18,]=3.091-

HUIL AT HE e D .
B % k-

(1] BEEL. A5 AR fRIBERIHRL]. T, 1993,
15(3) : 318-328.

(2]

[3]

(4]

[5]

[6]

(7]

[8]

(9]

HUANG Tinzhu. Some Simple Determinate Conditions for
Nonsingular H-Matrix[J]. Mathematica Numerica Sinica,
1993, 15(3) : 318-328.

T, WAV A3 5 H A S 7 4R, 3
BBE, 2004, 26(1) : 109-116.

GAN Taibin, HUANG Tingzhu. Practical Sufficient
Conditions for Nonsingular H-Matrices[J]. Mathematica
Numerica Sinica, 2004, 26(1) : 109-116.

W ARy H- FEFEAE AR AR ()], RO
e CHAFM), 2012, 36(6) : 16-20.

WANG Feng. New Iterative Codes for Nonsingular H-
Matrices[J]. Journal of Anhui University ( Natural Science
Edition ), 2012, 36(6) : 16-20.

BAEZE, XM AR S H- R — 2Bk AR D).
TRECEAAR, 2008, 25(5) :+ 939-942.

HUANG Zejun, LIU Jianzhou. New Iterative Criteria for
Nonsingular H-Matrices[J]. Chinese Journal of Engineering
Mathematics, 2008, 25(5) : 939-942.

BERMAN A, PLEMMONSR J. Nonnegative Matrix in
the Mathematical Sciences[M]. New York: Academic
Press, 1979 : 24-83.

Jitaft, tx fh, B 4x, SRS H- SRR A AHE
HEN (D). B H R ST, 2011, 32(4) : 293-300.
ZHOU Weiwei, XU Zhong, LU Quan, et al. Subdivided
and Iterative Codes for Nonsingular H-Matrices[J]. Journal
on Numerical Methods and Computer Applications, 2011,
32(4) : 293-300.

SRR, A, — AR S H- R R A E HEN ).
TR ( AR, 2016, 37(1) : 88-91.
ZHANG Junli, HAN Guichun. Iterative Criteria for a Kind
of Nonsingular H-matrices[J]. Journal of Henan University
of Science & Technology ( Natural Science ), 2016, 37(1) :
88-91.

B E, XM, H- SRR — %%Hﬂ
Mo EBE R, 2014, 35(2)

XUE Yuan, LIU Jianzhou. A Type of Practical Progressive

BERISE ).

Criteria for Identifying H—Matrices[J ]. Journal of Xiangnan
University, 2014, 35(2) :

TESC, X, f”XP%ﬁXTﬁJ Mil:E’J?Eé}AJﬁF[J]. [ZE
SERATERCF M, 2009, 31(4) @ 310-318.

DING Biwen, LIU Jianzhou. Sufficient Conditions of
Generalized Strictly Diagonally Dominant Matrix[J].
A Journal of Chinese
310-318.

Numerical Mathematics:

Universities, 2009, 31(4) :

(AR RAIE)



