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Abstract

By using the nonsingularity of S-SDD matrices and the theory of modified matrices, three new suf-
ficient conditions of the nonsingular real matrices with nonzero same row sums are given, and
then three new sets to localize all eigenvalues different from 1 for a stochastic matrix are obtained.
Numerical examples are given to illustrate that the proposed results are better than the results of
Shen et al. [Linear Algebra Appl., 447(2014)74-87], Cvetkovic et al. [ETNA., 18(2004)73-80] and Li
et al. [Linear and Multilinear Algebra, http://dx.doi.org/10.1080/03081087.2014.986044].
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W TLREL R 2 HRF A A ) 52 A6 1 501 Markow B, N\ HALBIRTL, 205 2038 252 4 A0 2 U L A T
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EXCLL[5]-[8]: AR GUARE A=[a; | e R™ FIFTHATAIA 1, B

E(A)=Zn:aij =1, VieN={12--,n},
j=1

UFR A 9T BEHLAE ..
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V= max(a.i—li(A))o #aeo (AL W

1<i<n

2e0® (A)={zeC:|z-y|<1-trace(A)+(n-1)y} .

Shen S57E3C[11]7iBId 45 tHAFAF R BENUERE K =780 260, B30 TRENUEREE 1 SERHE I =1
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B’ (A)={zeC:Ja, —z-1,(A)|<cl¥ (A)}
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A B=A-Al, B RATAME N1I-A B9, H(3.1):=AM(3.2)a0%n, Bl EH 25 %M, #B
RAEE TR, B
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B’ (A):{z eC:la;—z—v(A) <cv (A)} ,

C; (A)= {ZEC (| - —vi(A)|—cvf(A))-(|ajj—z—vJ(A)| cvf(A))chf(A)cvjs(A)},



#

SR

3
=
i

EHL 33 ¥ A=[a; |e R™ (n>2) NEEHUAERE, SN TH, S=N\S . Fiea(A)\{Y,
)

AeE™ (A):(U B’ (A)ju[_ U ¢ (A)j ,
Horfr

o (A):{z e C:(|ay 20, (A)-caf (A))-(|ay —z-a; (A)|-caf (A)) < cq’ (A)-ca (A)}o
4. FEEESERZ LR

AT = BTk gE RS e L3(RISC[12) IS kT b, 50 F 45
EHL4L: B A=[a;]|eR™ (n>2) AKIHAFE, S RN AEER T4, S=N\S, 1
ESI(A)_FStOI(A), ESV(A) rstov(A) ESq(A)grstoq(A)o
HE HRE EY (A) T (A) » HEFRATSOUBIES . #oe5HE S M AR, Ao
S={ip}.ipeN, N

Clii(A): Z |aki0_|i0(A)|:0’ Clif(A): Z

keS\io) keS\ip}

B’ (A)={zeC:|a,—z—q,(A) <cqf (A)}

a, ~lo (M) =cl, (A) -
HE R 3.1 1, AMEER jeN, j=i,,
BS () = fay, 1, (A)}. C (A)={zeC:fay, ~2=1, (A)(|jay —z=1; (A) el (A)) <cl, (A) <l ()]

MBS (A)CS (), TR
e ()= U Ciy(a),

HHLRHY 2 € B9 (A) WAFTE j¢i0 W:E;:mc;j(A), iy

3y, — 2=k (A)|-(|lay —2=1; (A)|-cl} (A)) <cl, (A)-cI; (A) - (4.2)
B zeT™ (A), NWXERERKeN
|ay —z -1, (A)|>cl, (A)=0. 4.2)
X
cl (A)=cli (A)+clg (A), (4.3)
[

ay, — 21 (A)-(|ja; - 21, (A)|—clj§(A))
>l (A)-(cl; (A)=cl (A))=cl, (A)-cl} (A).

X5@4D)ATFE, Mzer™(A).
BLYE 5 8 S A& B RIS B . SRR zeEY (A), Wze(JB (A)aize (J CJ(A). #

ieS iS,jeS

ZeUBS( )”JﬁfileSﬁHZeBs(A) Ry

ieS



lay —z= 1 (A)|<cl? (A)<cl, (A) -

Mzer= (A); #ize |J CJ(A). MAifEies, jeS, fEfFzecs(A), B

(Ja =21 (A)|=clf (A))-(Jay —2=1, (A)|=cIf (A)) <cIf (A)-cl (A) - 44
Bt z e T (A), W HI(4.2)70A(4.3) 3R]
(o =z =1 (A) =l (A))-(Ja =2 =1; (A)]-cI} (A))
> (el (A)=cl? (A))-(cl; (A)=cl} (A)) =cl? (A)-cl; (A).

RE@EHHTE, Hzer™ (A).
gi bwan, BN (A) T (A). O

5 BEHIF

A BATRLAN A T A ST 48 SR (BLE HE 3.1 ) B 3tk
Bl 1: 5 EREH LA R

[0.2594 0.1524 0.0044 0.0931 0.2256 0.2651]
0.1752 0.0021 0.2780 0.1573 0.1470 0.2404
0.1936 0.1339 0.2260 0.1675 0.0602 0.2188
0.1888 0.0479 0.2219 0.1877 0.1418 0.2119
0.0259 0.1925 0.1855 0.1907 0.1631 0.2423
10.0004 02321 0.1429 0.1816 0.2539 0.1891

HUS ={2,6} . 4ril¥se ¥l 1.2, ¥ 1.3 FEEl 3.1 N TRANLAERE A , 195 A MaE 1 R 5 4
O (A). T (A)FEY(A), HAEXRWE 1 fix, Eri«Rop) A WREME. BE 1 a5,
EY(A)cT™ (A)cO™(A), HIbEH 3.1 e 1.2 g 1.3 kGt 1 A IE 1 RHIEHE.

B 2: 5 REREALAR RS

[0.1034 0.4127 0.0150 0.1831 0.0699 0.0856 0.1303]
0.0970 0.2380 0.1394 0.1436 0.2504 0.0003 0.1313
0.2091 0.1388 0.1681 0.0114 0.2196 0.0743 0.1787
A, =|0.2038 0.0791 0.0427 0.1315 0.1949 0.1665 0.1815]|,
0.1061 0.2247 0.0886 0.0724 0.1918 0.1647 0.1517
0.1197 0.1666 0.0707 0.0908 0.0662 0.2045 0.2815
10.1728 0.2567 0.0914 0.0690 0.1023 0.1246 0.1832 |

WS ={2,6} . 74l 2.3 FsE 2 3.1 M TRENUAERE A, » 195 A, 1UE LRHEEA S CS (A)
EY(A), HEERARWE 2 Por, BEIH 20K A KIFHEE. di1l 2 Wk, EY (A)<=C®(A,), BtE
B 3.1 e 2.3 ARG E AL T A HAE 1RHIEE.

1 3: N TEBIHR EY (A) 5 C3 (A) MK &R, TATFHIEH MATLAB A

k=20; A=rand(kk); A=inv(diag(sum(A)))xA,

AR 100 ANBENLAERE, I e 2.3 FIE B 3.1 A T el 2 S ={2,6,8,1L17} i, X T &1
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Table 1. To compare the relation between E®(A) and C°(A) whentaking S={2,6,81117}
1 HES={2681117} B, EY(A)5C*(A)M%XER

E¥(A)cC*(A) E¥(A)=C°(A) E¥(A)>C*(A)
M 98 2 0
FiINRE e 32,94 I

T RS ES (A)FIC® (A), BATRILH L EY (A) = C° (A) IBENUERE I %02 984, EY (A)=C® (A)
FIBEAUHERE AN B0 24>, E™ (A)o C° (A) MIBEHUREREFIANE0Z 04>, WA 1o
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