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Abstract

We construct a positive diagonal scaling matrix to show that every y-weakly diagonally dominant
matrix can be transformed by a two-sided diagonal scaling into a strictly y-diagonally dominant
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matrix. Consequently, every y-weakly diagonally dominant matrix is a nonsingular H-matrix. This
result establishes a scaling relationship between the two classes of matrices. We also compare this
class with related matrix classes and examine the endpoint cases and the admissible set of the pa-
rameter y.
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Table 1. Verification of the cross inequalities in Definition 2 for Example 1

F 1 B 1 PEX 2 RXAFARETLIE

(i.)) T 3 A 3 >
(3.1) 6x3.8=22.8 3x38=114 &
(3,2) 6%x3.2=19.2 3x3.2=9.6 &
(4.1) 4.8x3.8=18.24 2x3.8=7.6 &
(4,2) 4.8x3.2=15.36 2x32=6.4 &
(51) 42x3.8=15.96 2x3.8=7.6 &
(5.2) 4.2x32=13.44 2x32=6.4 &

SHITERRBOL, WA R p R AR A
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FRORjeN ={1,2)):

i +(1-p)e 38
, —20_
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i +(1=7)e; 3
R=28_24 r-%2_21
2 2

WX LXK AN : X e (max {L,L,},min{R,,R,, R})=(1,2)
MX=15¢(12),

1E IEX AR D = diag(d,,d,,d;,d,,ds) = diag(1.5,1.5,1,1,1)
{c, =da,d FETRIH:

[t/ -~ _
1125 0 3 3 15
45 9 15 0 15
WELER N, C=DAD=| 15 3 7 1 0
30 0 6 0
0 3 1 1 |

JEYHIE C 9™ 4% Kb Ay o LA

T C TR S BRI, B0E || > 7 (C)+(1-7)c, (C) :
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Table 2. Verification that C is strictly y -diagonally dominant for Example 1
Fe 2. B 1 PEER C B y -3 A SR MEIIE

i 7(C) <(€) 7(€)+(1-7)e(C) il

1 7.5 9 0.4x7.5+0.6x9=8.4 1125>84
2 7.5 6 0.4x7.5+0.6x6=6.6 9>6.6

3 5.5 5.5 5.5 7555
4 3 5 0.4x3+0.6x5=4.2 6>4.2
5 5 3 04x5+0.6x3=38 5>38

BB 2 CIFRRERE, 5 =0.7)

,y=0.7

A

I
(= =)
— = O h~ O
N =
S = = BN
wn O N = O

THRATHL FURICFRFERE 7 = ¢, ):

XN 5N

r(4)=c(4)=(3,2,4,4,3),diag 4=(6,4,4,4,5)

BIH yr+(1=7)c, =0.7r,4+0.3c, =, (WF):

Il
O NEVE I SR

i =3, |ay|=6>3=>1eN",
n=2, lay|=4>2=2eN",
r=4, lay|=4<4=3e N,
r=4, |a,|=4<4=4eN",

=3, lag|=5>3=>5eN".

.o~

~.

~.

MNT={1,2,5},N" ={3,4}
SrPUT . FIRICHRIERE P =V Y =)

BAIEE S 2 (4 N ={1,2,5),N™ ={3,4}):

i=1: o=y —(1-7) =6-0.7x0-03x0=6,
i=2: 4-0.7x1-03x1=3,
By i=5 5-0.7x1-03x1=4,
J=3: |ayl-y5" —(1-y)c) =4-07x1-03x1=3,
j=4: 4-0.7x1-03x1=3.
DOI: 10.12677/aam.2026.1510424 408 I FH H -t


https://doi.org/10.12677/aam.2026.1510424

IR 25

Mi=1250, yr¥ +(1-y)c" =r" PHEMKKA3L2: 4 =341, yer*+(1—y)c§V* :r,N* HIME
WA 3.
T Y IGE W7 3

Table 3. Verification of the cross inequalities in Definition 2 for Example 2

F 3. B2 PEN 2 RXAFARETLIE

(5.J) e i Hisi R
(1,3) 6x3=18 3x3=9 =
(1,4) 6x3=18 3x3=9 &
(2,3) 3x3=9 1x3=3 &
(2,4) 3x3=9 1x3=3 &
(5,3) 4x3=12 2x3=6 &
(5.4) 4x3=12 2x3=6 &

AR IERE UL, A Sy -S50R  URE R
WRAMLAAASEH X LTI, HIbHe S5 X 1IX (A
TR je N ={3,4}):

Nt

L=l,——0 -3 4
|a/:/|_r./N -1
LA (ie NT ={1,2,5})):
=60 2p dyp -ty
3 1 2

X e(max {Ly,L,},min{R,R,,R})=(1,2)
W x =15, N D=diag(1,1,1.5,1.5,1)

6 0 15 3
0 4 0 1.5
C=DAD=|15 0 9 225
3 15 225 9
0 1 3 0

whn O W = O

BRJEHAE C ™ y - IR (R 4):
P AT Y0 R R ANTE S, B C NSy XA R . oI HE 1AL C R AR R R
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Table 4. Verification that C is strictly y -diagonally dominant for Example 2
Fe 4. B 2 EEME C B4 y -3 A SR MEIRIE

i 7(C) ¢(C) 71:(C)+(1-7)e,(C) e
1 45 45 45 6>45
2 25 2.5 25 4525
3 6.75 6.75 6.75 9>6.75
4 6.75 6.75 6.75 9>6.75
5 4 4 4 5>4

HBI/PNEGER 5):

Table 5. Summary of the results of the two numerical examples

F 5. MIEHIMTEERLE

R 4 | N* N~ X X[A] I X
Bl 1 0.4 E[Sog {3,4,5} {12} (1,2) 15
HA) 2 0.7 SRR {1,2,5} (3.4} (1,2) 1.5
PR B 451 3506 A«

1) A2 X2 BTy -550F 1 5 OCRE R (RS SO ANEE 3 4 357 4% 10T 5
2) HEH | WM& IEXHASERE D, S8 X EERTSIFX AN
3) C=DAD &/ & y Xt MR, el 1 &, ¢ NAEE T H -5EFE.
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