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Localization of Eigen Values for NOT 1 Stochastic Matrices
LIU Qiong,LI Yao-tang"
(College of Mathematics and Statistics, Yunnan University, Yunnan Kunming 650091 , China)

Abstract: Two new sufficient conditions of nonsingular stochastic matrices are given by using the nonsingularity of Dashnic-Zusmanovich
matrices to obtain two new localization sets of NOT 1 eigen values of stochastic matrices. Numerical examples show that the results
improve the existing results in some cases.
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EXIY R A=(a,] €O (n22) HEHEAE [ N TR e Vi 2,
lag [Clay [ =r,(A) + [a; ) >r(4) - [a;],

NIFR A & Dashnic-Zusmanovich 4[4, Hoi r,(A) :}_E%m ‘ag |,N={1,2,--,nk

EX2 BrA=[a;]eC™(n=2) 27 A TGO FHAEME, AR A HyARAr 5709

1M R A=[a;] e C""(n=2) 4 Dashnic-Zusmanovich 4[4 , M| A 2 IEAF 5.

B2 PA=(a;] eC n=2, 0

S(A)CD(A) = U D,(A),

Hrp DylzeC:la; =z|(la;—z| =r;(A) + [a; ) <ri(4) - |a; |}

SI1Y WA =[] e R™"NBHIEME, D = diag | d,,d,, -+, d, | e R™" 4L FEX A1 I 5
peo(ANLE W w AP B =A - diagid, ,d,, - ,d, | ee’ [FRAEME. KL, R B RIEA 509,00 A 24k
AT 5.

2 REtEREFFRHTES &6

A TRATE B BEHUE AT SR 2 AT A5 1
EE3 WA=[a;] e R NBEHUEE, FT7AE i e N TR j e N,j~i,
lay =M, [(lay =M [ =M(r;(A)) +M(|a; ) >M(r,(A)) - M(|a;]), (1)
A AR S, ek
My =min a,, M(r,(A)) = 8 Ja;[ = (n =DM M(|a,]) = a;| =M,

iEHH é'\ diag{dl9d29'” d } =diag{M1’M25”'9Mn}9

Bé[bij] =A -diagld, ,d,, - ,d, }ee.
il by=a,-M b, =a; -M,.
I n(B) = S |- (=DM =M (), ] = Lay | =M= M( L ).
1 (1) X Ft

b [ (1o | =1 (B) + [b; 1) = a, =M, [(la; =M, [ -M(r,(A)) +M(|a;]))
>M(r,(A)) - M(la; ) =r,(B) « |b;].
i B 2 Dashnic-Zusmanovich 4[4, 2 B 1 1 B A2 5 FRESIHE 1 40,4 B4 500,
EEA4 WA=[a;] e R NBHUIER , EA7AE i e N LR je N,j#i,
L —a; |(|L—a; | +L(r,(A)) =L( |a; ) >L(r,(A)) « L( |a;]), (2)
W) A AT A, Ho

Lj:I}li?(ajkaL(r[(A)) =(n-1)L, _j %#i‘ag‘,l‘( ‘a/ﬂ“) :L/_ ‘aji‘~

iEHH é\diag{dl’dz"",dn% =diag{Ll’LZ”“,Ln}yBé[bij} :diag{dl9d29'“5dn}eeT_A'
Iy b;=L;-a; ’bij =L - a;.

—[H: ri(B> Z(n_l)Li _j=12;'#i‘aij‘ =L(ri(A>)’ ‘bji‘ =L]‘_ ‘aﬁ‘ =L( ‘aﬁ ‘)

1 (2) 7%

‘bu‘( ‘bjj‘ - r/(B) + ‘bﬂ“) = ‘Lz_ au‘( ‘L/'_ ajj‘ - L(r/(A)) + L‘aﬂ‘)
> L(r;(A)) + L(la; 1) = r.(B) - [b;].
4 B A Dashnic-Zusmanovich % [4: , 1 H1 B J2AE4T 5 51 HE 1 HL,A ZAEF 1.
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EES WA=[a;] e R HHEYIIER A ea(A) N1
AeD™(A) = U D(4),

JeNj=i
Hrp DE'Z-M(A) ={z:la; —z2=-M1(la;—z=M -=M(r;,(A)) +M(la;1)) <M(r,(A)) - M(la;!)}.
iIEHH /7"\ Bél:b”:l :A_diag{dl’dZ’“.,dnéeeT’
Hrp diagid, ,d,, - ,d, | =diag{M, ,M,,--- ,M,}.

HEIH L F HERER A e (AN, Aeo(B). fRlEH2 H,
/\Ejef\L’J,j#i{Z: ‘bii _z‘( ‘b_jj_z‘ _rj<B> + ‘bji‘)gri(B) * ‘bﬂ‘}

XA bo=a, =M r(B) = % la,| = (n=1)M,=M(r,(4)),
by = lay | =M =M (|, D),
At D" (A) ={z:la, -z =M1 (la; —z =M1 =M(r;(A)) +M(la;| =M (r,(A) - M(|a;|)|
={z:1b,; 21 (1b; =zl =r,(B) + b1 <r,(B) - 1b;] b,
[ AeD""(A) =jEE#iDjf‘jM(A).
EEO6 WA=[a;] eR"™R—DHEVIHEIE A o (AT,
AeD™(A) = U D"(A),

jeNj#i
Hi D" (A) ={z:1L; —a; +zI (1L, —a; +z1 =L(r,(A)) +L(la;1)) <L(r;,(A)) - L(la;1)}.
iR 4 BA[b,] =diag{d, ,d,, - ,d, lee" —A,
Hr diagid, ,d,,---,d, | =diag{L,,L,,--- L, }.
HEIE LA SHMEZER A eoc (AN A -Aeo(B). @R 2 A,
-A Eje;\Lij#i{Z: ‘bii _z‘( ‘bjj_z‘ _rj(B) + ‘bji‘)$ri(B) : ‘bﬂ‘}
Fr LA /\EjEH#L_{Zi ‘bi,: +Z‘( ‘bjj+z‘ _rj(B) + ‘bji‘)$r5(3> : ‘b/‘,“}-
N .bi;'szi —a;, r;(\\B)’ :(n_l)Li_j:li;#i‘aij‘ =L(ri(A)), ‘bji‘ =L,'_ ‘aji‘ =L( ‘aji‘)’
A DI"(A) ={z:1b,; +2(1b; +zl —=r;(B) + 1b;1) <r,(B) * 1b,| |
=t{z:1L, —a; +z1 (1L, —a; +2z1 +L(r,(A)) =L(la; 1)) <L(r;,(A)) -+ L(la,;!}.
él‘i /\ ED”OM(A) :v U D[mj)L(A)
jeNj#i
4 HEHIF

AT FRATH LA BB X5 A< SR R4 SR AT i e
Bl 1 IR
0.2057 0.4014 0.1323 0.2606
0.1052 0.3320 0.2835 0.2793
0.4795 0.2211 0.2132 0.0862 |
0.2083 0.3234 0.3933 0.0750
SR lKE L 2 RS B S N A T REHLAL R A, 755 A AR 1 R & 4 D™ (A) F1 D™ (A)  HAu & &
WRE FR. B RS IR RE A (RREE. &1 R, D™" (A) D™ (A) ,[Hik D™ (A) BERs 1 Hh @
AL 1 FEHLEERE A B99E 1 RAE(E.
B2 Sl BT D (A) FI DY (A) B ER I MATLAB A5 .
k=4;A =rand(k,k) ;A =inv(diag(sum(A4"))) "A.
BEAL=A: 100 ABEHUAERE: , 25 2 R 1 ASEMER S 4 D™ (A) Rl D™ (A) IR, R BURRE (AL 5 45
D"V (A) SO (A /0 86 A AFIERL 29 D () €0 (A) B D™ (4) €0 (A) 5140 14 4+ 1L 1.
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Dxm(A)EDst(A) D:to(A>¢DnoM(A) .
DStO (A) CDStU(A)
b i D (A) @D (A)
A 14 86

o 6,8,10,18,26,33,39,
iR Hift
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B3 FIE T HIBEHLAERE A, 5 A,
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5D (AN RN D™ (A) W B 3 FizR. BSR D™ (A) D™ (A) D™ (A,) D" (A,) {8 D™ (A) EHSH £
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