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Fi;=Gy/Gy o R i7j
uRAREALKNAE

u,=pv,/G,,  (1<i<M).
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15&9, F 797 #,u #50% X (element —wise) .E. ¥ , 3% 4] &1, ,u>0,
WRESHELE-ANMEOE P, TRFHEFG)HM,

FA(D@F e U—-PFIFIERIENAA. XEHEGE AR
SERT HREH K ERFRE, THGRERMEIREL R o
AT,

kR AT HIEMS F &9 Perron—Frobenius 3 {148, Bp 5% K 4% 4%
W Aedl, A — K (simple) EF R, M o 2w, 2 BAGHIEE W AL

* X E¥,849%H,
=1, @, ®>0. (4)
R4, F @ et B0 R,
(Dore<l; ()
GOFXG)e9Mm A4,

()T —pF)™' A AFAERAX X EE,

I RBB/OI AL, FA@H— I HRHIBEIP AT

P*=U—pF] 'u (6)
BEMZECH] $( Pareto) m i, L FHRRGIGEMLC P BAE
ARHWESARGARRLE S~ RHROHRER K, B d)
&, P=P",

HTCOTPHAELSE, FRHIS 6 CIR R o, 3k 4 %1, 1848
EROMFEAELFAYAFCIR S p B4,

AR F S BB KA XA T
P,(n+1)=pY" F,;P,(n-d(n, i, j)) +u, 4R 1€U(N) .
jei
P,(n+1)=P,(n) R ieuin) -

ZEnRAPHEFHBE" LB B ERKE SN BHAREK
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%, BRUG@R(L2, M) —/F &, 8§ 5L BT RARAH A
BHRERXTRAEIMABHREP B ER 2 B, & gW
JE. Ja) £2 i &G 5 18] R R ALAY .

FXMPRBRdn, i, DAEAAREK., A5 i b8BT
n kKA fOnt+DREEAEGF BT, L C IS TR A EHG
EFARE—R, & ARMTEIEEBG 2%, BHRNBLHE d(n,i,
DFTHERBBAF ()P HIRA,

#—F Bk,

(ADPi(0)>0 (i=1,2,-,M);

(A2) 3883 5 A K, e 8 &3,

d(n,i,)<d<oco (n=0;1<GSM;1I<G<M) ;4o

(ADHLGATRER s HEBABRELFT SN EEBEY ZTH
ER N F—

TERGEEEHEBRBANARLENTIVRLE, X+ %
RER AN ERER A, BeREQFGREC ALY LT &Y
£ X (9) P24t T BA (natural) Lyapunov & 2,

F e R G EAE (AL, (A2) 42 (A3) S &R (5) A 2, F X ()
P B B K AT Mk B, 38 %,

[xs() |sctptyt (n=0, 1, 2,...) (8)

# F 4% 4& Perron—Frobenius ¥t 61 ¥ o & X3

Ixatn) |=0<8Sq 1<5m |Pitn-8) - Pi|/ay,
(9)

t=l n/(d+s)) %o c=}jx,(0)]. ,
BT @ EETRUENLBRAEREARFXDFEF P
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R X s 47 B
x,(n+*1)=p}Y Fy;x;(n-d(n, i,3)) 4% ie U(n) "
J*.l 0)
x,(n+1l) =x, (n) 4o R 1€ U(n)
> x;(n)aP,(n)-pP; (i=1, 2,..., M); (n=0, 2, 1, '“)‘(11)

‘i"% iEU.(‘n) ’ ﬂ'l

x;(n-d(n, 1, j
le(n+l)|59ﬂ21 Fijl s\ (;z 1 J)),(OJ-

<ple (| F 0,
J#i
<PTyx,(n) Jo,.

mRe—PMFATHEH

| (n+ 1) | /0, <pt fx, () | . (12)
TR
|x,(n+1) ‘/m,Slxd(n)l 4o idU(n).
B, | |Xd(n) | | REE n 6938 2k 3gae,
T—F, TREALEA

0 YRV POy S S

HERFXAD,A— 4L EF L0 —s,n —1)F , 3 & 5 i
KEIBGNRLIRE T HE—KR, 4o BRE— KW ELH «, R

%, (n') |70, =[x, (t+ 1) |/ o, <ptyx,(0) |sprfx, (m].

AFRADFF @ FHEX,
sty |<ptfx, (] (0Sn<n’ - (d+s)). (14)
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B4 RKRYF A RAN AR, A TR
BARYFXZRAEAIER SN GHES, FH 305 F, 640,48
Hikh 20 UL ARG PEFELE —AGHEET, FH 30 ¥, 045
BE20 K HEEFET, A3 1144k, $H35 F, A F kb
P, FH320 b, K435 1L AR R EFLEREBHRE 20 R PGSR
BESHTLAF L Pkl 11 R EFE &, BERSBHEE
20 % 469 S HIE T4 TR RGBS Tk 315 3k 49 di
ST L RIS B SR P

AT B33, ARSI MNFR VIR AETFRAEEF
(CCIP), /% % 340, it I CIR % DAL k6915 S 94 6908
By o ke R R FRAE R, 4,5 5K 342,
KoL B RMUGHREHBBE M B B5HEE 20, THIR
A TR 34, K35 11 BAOBHEEL 20 R 20 R R B RR
A A W42 2049 3 B 340 fe 342, HM B IEH R 1E S B 498 N,
MG FEEFHRAEL P4 CIR TR Birti. RE, AT &
346, B 5k 4 20 it J CIR Fix BAR{i 5 ka9 FiE 0% 6998 5 4
R AR B TR E R, AR FTENLER I A
TR K 11 &R QBFHESE 20 4R,

AP35 P BHEE 20 HEIHORALE KT HBHE
ERXATHEGF, o RIHGRMETFRAATHEEE, R
3o F IR 360 AT BB EELEGNELTRFEHR KRG TR
eF, S REBGRRAX TR G THEL-F, 04 5% 365,48
Nk & 20 AL B G RRR FMT RS HEE RN FTHEGF,
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do R B G RBET R F TRk -F, W e F K 370 =4 54
AEEWAELEIBEBR DR THECE, RE, 2T R 375,
T RFBEGRBRTETRAFTHREF, B384 20 H A%
ARG FRE AL BRI, — 24858 & 20 4 F % 360,370,375
P — B E KRG ER R RGP, AN AL A DK 305 FH
Fde, o LR, ACEANBFHBRE 2024 LRBELSAHIRLE
HIESGNE,

B 53YMFRARR PG — 2 R AR LUK B 400 2 401
89 % — AN EKARH], A ALK I 400 o 401 T FIEH 4 %
1 P ey RS fe S 5hik & . Pldo, LB R R I 400 T R4 H 458, £
BMCR A 401 TRAEA L 20, BEEM, HMLEKES
AR TR Z M, %—FBARALMEEN 400 f= 401 T2 —4
ST RERAFEBAY, AL B 6, LK EEH 400 FH — Nk £ &
WCR AEAL 401 & F — A K69 R 45 5 69 B dan 410, fo — A &
FHF ORLK RN 401 R H ALK 56K M 412, AL
BRI 401 =Rl R 8K MR EM 400 A F —HR% R H
B REAE TR 460, o — DA F —FF R HAEEFTOEH
M 452,

RGMBCRAZI 401 A — N F AR dR U 450 Ao ik 4L 452 69 & 2%
455, —ANFEGHE TGS HIE TR A S 460 £33 X % 455, A
MR A 401 R—FAR AR 0P R P EFHE S, ARK KM
401 A — A £ ALK E AED 400 F20 X 4 A &0k B 150
401 Pt H a9y R Ax P AR £ 15 869 4 1% £ 7 465, H1E %A 465
EBBAA 450, B 5P a) F — FAPIT, H k¥ A 465 H H 51
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TAREBGETEABNGE, MBRGBREETFRAHELP 4 CIR
T B AR 49 4 %58 466—468,

BRERA A5 BB AL P AR B R HE A LEE 475,
HREAM 476 LB 475 BAZ v A~ R LR R 472 43
W8GR AT Gk B AT A A AR 465 P a9 R IS8, W4
RE 472 —fgviip e it o) 4028 475 RAEE S, MR E 4725
MR —REGIER T IR, AN 477 L AHLER 475 B 42
it CIR i BARE R B9 B 38 T HAR & F o hay 5
W4 693 3 A9 AR, FIME M R A 478 jbﬂ:!!ﬁ 475 4 A2
RALFHGRRER T —RAAFNER N TF—RIPALFENE,
o RFHGMETRIANE, LZB A5 AL AREFTFR XA
WK E R LM, B, o R1F 8 ﬁétfad\%ﬁ'b}t,iﬂﬁ,ﬁiﬁz&
475 Y BERLFTRAAFELEF HGMR, ATHAT, 2
B 475 Tk 13k 6 RAE |

 REBATS B BE R MR S 471, Rk
FEHI I 471 H 38R S 452, ARG M 477 4o 478 R 691k
W RHIAB2 AR TahE, BRRERHDRBH &S 471 1%
HIRH AMAL 452 R 560, AR LOMRARK R DR
R B AR, REM 452 R HIE SRR R 2% 455 6938 B F T
Ab 12 BTk H b 49 RAREL,

BN EAEH 400 WA — A ik Al 410 Fo R S 412 69 %
%415, R A5 A —FRIEE, LA A SHESHERAES
7 420 AR R 415, M S HE T HEL R BB 420 4R K 420
B R R EA 401 B MG S HE TR e -F, BT AEKN
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410 # W F) 4538 F .50 &, F 65 F) 458 F o0 B ( CCIP) R A B
8 421 & BIARUA 410, — AR 425 R B S HEFTHEL
BB 420 fe Bl4EiE TR AR B 421, AHEL 425 H — A%
&éé%ﬂﬁ{%’%w*%* B AT 69 H L 5 426 fo — A~ B RE Pl 15 T
R E & F 49 585 427, AHEA 425 LH 5N A T A48 Lk
RAEM 401 AHG FHEFUTRL A EEL-F XK 415 P B4 Ao
CIR T B #1549 4% 3 428—430,

— AR P RALEBIEGFALEE 435 £ 42 A4 ¥ T 425
fo B 4HI 412, MR AN 436 AR 435 BARR K AR AES
T3 5 425 P 4158, HEREAM 437 L AL E 435 A2, AR B4R
4o EATR G RETHRE-FiT A TS E, FINTRA e
A 438 H AR E 435 BA BT EHIN 412 A ALK R 1Z# 401
K HE3CIR AR B . R 69 B MEi FTRAFG-F A k4
155 I8 B 6950 B A I 2R, |

B 6 59 — 2 & A& K 45 500 Fo 501 &5 F /4 5064,
Edo BT A Al R FE ML 400 A 401, B2 A 2%l K £ 500 F 501
TUSBEN ALK 1 PR BHHEE, TR, RIEAKK
RAEM 500 42 501 T & — N T AKATMBAE, Bl B LM, HA-
AR AEAC 500 4= 501 494EM TR 2, ANEAFIG EER 5
R MR PN LER K EATH CIR TX B 71k
5 Al 9 Bl S AR R b T etk 4945 5 80 5 9 e Tt

RB R FEM 500 A — A4 SR 1540 501 A2 F —HF X
HOREET OB 510, o—NMAF ZHESLZKE N
501 R HALKME TR MM 512, A, RE Kk EMEN 501 F—/18
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e B MR A5 500 A B % K M4 A K AT T 693 di 450, Ao
—A B F R H AT 509K M 452,

R B R AEM 501 AT — /A i J 3l AL 550 fo R HHAL 552 49 X &%
555, —A~ A S H1E 549 $H15 5 54 B 560 & 45 X 8 555, K&
MR AEM 501 U— TR DR FEHEFHRET. RER RSN
501 LA — A B4 £ A M K AL 500 Jik 49 5 F 4 4l S iz K
150 AR 465, B 565 5 RUAL 550 & BHAH — 4 M
T 4 1% CIR TR B 474l 5 JF th 69455 898 38 38 69 48 B F 0 o 49 )
(5 F AR & FAa A 5166 AR89 5L IS 570, A5l F 4R
AT B K A5 I 500 B LI R FE A 501 R MG A1 B B
570

R A AM 576 A —AF b Jeab 1w B 49 A AR 575 4
AL, B R EST2 BRGE SR EARBSIONNE, By
EST2TRERSEE 472400, 4o F — AN AH, A4 578
ARERETS BERBEROARESTOHHEMRTXT—R X
AHAEENTF—RADAH AR, Jo R EME X TREASAE, 2
M AT Bk — T BAL, WL BB F TR AN RACE BB,
do R EMDTRAAFDE, BT HELFTFR DA REE
BEf, HCHAT ARBST5 R F RG4S 570 494514,

Bl4f, dof —NE#4P), 2B 5758 — B Bt R E NI E
AZH 038 671, RHADEIH b3 571 AR B AAE T 575 4306 65 15
WP RMI 552 RREFTehhE, BREXRHD R4 &8 571 X
HR T R 552 KT MR, BRSO RAERKX AR
Bb P E AR, RHM 652 KA T a9 £ 2k 555 4938 B %
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— A B HE T AR B RIS 520 £ 45 £ & 515, LS AME TR
o ) 35 %% 520 AR ARl 69 i ALK B 501 R H S HE T
G5 Rk T, 59k, B A5 FHoh F (COIP) 1 M1 35 .5 521 i 24k
WA 510 B F A4 510 AR BIMEE FHAF2-F, —4-F1liE
A 525 i& 3§ H1E 5oy 4 R 520 fo B 4FiE T AR 0 B AL W B
521, A fEEA 525 H — A REBK I SFHETHFE-FEEGF
1§33 526 o — A HAE B MEE TR R P 69 F 1855 527, At
525 LA 5 A T 4k A AR AEL 501 R 449 S HME T T
S F R % 515 6938 B 4h . A CIR % B 4-4069 4 1% 5% 528—530,

—ANF P R BRI A AR 535 & 38 AR
525, # M e A 536 A AL 535 BAR VA K 1A AL
595 % 4945 8., AN 537 AL B 535 SAE, AR i do L
Tk GHETAHFEL-FHAEFT ARG L, HI/ERAAGAH
539 H4b g 3% 535 442, it CIP Hix B A5 Rk 69 Bl 4318 T k=)
P ok 6915 BB IE S ARk, BB, NAHFE LM 540
A4 5 535 AZ, AR TR MM 512 G ALK K AEM 501 Z 4 E
HH b e Arag R s wI Bk

BERKRNRBEANK AR, 3o L@PTR, L K65
RAERNEAEN ., FHAR, AT RABGEFHRAAN A LB
i Aot iR 69 B AR SR AR A0], TR BLE K R AR A o ST 69 LT T W
fOobE ., B, KRE W R BN BeRA|EKIR,
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