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Research on Opinion Dynamics in Time-Vary Signed

Social Networks

ABSTRACT

In contemporary society, the formation and evolution of individual
opinions and attitudes within social networks constitute a complex and
dynamic process. This process is influenced not only by interpersonal
interactions but also by the combined effects of social pressure,
information dissemination, cultural background, and psychological factors.
With the rise of social media and the diversification of information
diffusion channels, the topological structure of social networks exhibits
time-varying characteristics—that is, the connections between individuals
in the network change dynamically over time. To address the time-
varying nature of social network topologies, this paper proposes a
multidimensional opinion dynamics model with time-varying network
structures. The model integrates key factors such as dynamic network
topology, heterogeneous belief systems, social pressure, and the distinction
between individuals' private and expressed opinions, thereby enhancing its
capability to simulate and predict opinion dynamics in social networks.
Specifically, the model employs a heterogeneous logic matrix to capture
interdependencies among different topics, distinguishes between privately

held and publicly expressed opinions across multiple issues, and
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incorporates a competition mechanism to simulate conflict and
coordination during opinion evolution. The integration of these
mechanisms enables the model to more accurately reflect the complex
dynamics observed in real-world social networks.

This paper first introduces the research background and significance
of opinion dynamics in social networks, systematically reviews relevant
theoretical foundations and existing models, and identifies the limitations
of current research. Building upon this, we elaborate on the proposed new
model, including its mathematical formulation, parameter settings, and
initial conditions. Subsequently, employing graph theory and matrix
analysis methods, we conduct an in-depth investigation into the dynamical
characteristics of the model, with a focus on key issues such as system
stability, convergence, and modal consensus conditions. Furthermore, we
examine how opinions converge, diverge, or polarize under different
network structures and parameter configurations. Finally, simulation
experiments are conducted to validate the model’s effectiveness, with
results demonstrating that the proposed model can accurately predict the
dynamic evolution of social opinions, including typical phenomena such
as consensus and polarization.

KEY WORDS : Opinion Dynamics, Time-Varying Topology, Stability,

Heterogeneous Belief Systems, Modulus Consensus
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T RAR AR IR & 5 Tk 0 & 2 AR I 3L . eIl seik &,
AR SR AEIE 30 SCACHITE AR BE PR B AR BRI, T A 58 4 A T R IA
AL ELSER . B, AR B S T RN ML, R T Mk
TESMIFRE R N AIZE W& R AL TR . AN H n > 2 SR AR R REA,
XA EFIR 18 m> 1MERE . MER S EANT ={L...n}, FERTE
EAP={L..., M}, FEAA I = 0,1, X M /i H A AL A 2 A2 A
ALY ©) = [ Vaireoos Yo I A9, (©) = [ Toiooos I 1T FR
BRI NI CEIAMEESEE) IR LL T RGHEAT 5
Yo (t+2) = w, (DC,y, (1) + D w (1) 9, (1), (33)

ji

S AL R RS
510 = 4 OCY O+ L-AOIC Y m, (-7, (-, (3.4)

Fodr, i (8) SRR TR AR IE B S AR . A2 AR T AMAAE &
ERn R A Ol EWERHOBREE . #8C e R"BHCOAEIFIE, EXR
METE SRS, BN BT FTREAT G RS B . Bedh, W (8) ST [R] A
P DRI AS AL, S T AN T RIS AR TR
Bisma . FEME Y, O RFA ] ER R AFFRIBM S, FRAEAEI
FAN &S F L R R A . W) = [wg (D) F275 i ZRL O 58 387 (1 1Y
grdnidbaii, M) = [my (O 78 B W& B W 2 S AN A o bl T AMAAE ST
eV AN 30 AR W A <0 o [ g 0, DRI, AR SR R AT 2K
W(t) ~M(1) .

(1) (0D & —NRESH, T RAEA T LE IR 2 I IFORFE AU & HOFE
o A 4O BT 1, WAMRE MR T RIE RS k2, #5¢(1) EFT o,
AR U EE AR T A A2 Bl P ELAR s S I, DAIE L R 3R T 7T

A 3.11: REGU3.3)MI3.4) 20 3CHR[22,30,42] T LAY AR HE) ™ o 78 3CHR[30], B
RIS T ARG ARG, (BSCRB AT MR RIS & R RN, BIX T
i, C=Cp, ARG S RGZEFMN. Foh, SCHRB0IIT R 45
AN RSN, SCHR[221 200 T RN S MR B IS 2 7, SCER[42] NI Fh

13
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Z SR, BMERE S RGRBTE D B, 11 BT & I 28 $h A2 5 5 1
ZR LR, ASCHTE LGRS T 2 A S AL BE, B RE SR 1A % A 2 ]
LERFIE, DRAT S NV L

32 X R A5

TEN 32,10 I RAEA S f, fEEAMRITA ], SEFREAEE peP, W
LI A A AE HoA 158 g € PA\{p} B AR C I C BRI Cpgy M Cpqy
FLIX S T5 () 75 5 M R, 8 4 FRATT U6 R Gt R A7 A8 HL A TR S S R A R
(individuals with competing logical interdependencies on topic).

EX 322 M FHfiel fpeP, AEERYIHNE, WwRlim_,
lYu@=lim_ [Vl =a,aeR, MABRMFRARSE (3.3) Al (3.4) REMLILK
TiE R —3” (modulus consensus). KEHIHL, Ha=00, K% (3.3) 1 (3.4)
FERRER . M a=0m, FANME AR IE M S REE L IE B X —F (bipartite

consensus ).
B3& 3.2.1 AT i e ZRIFIAIAL, AW, (>0 1" w) =1F1m,(0)
SORY mt-D=1, fie5>0, FFW() FI M) §0E 4% 55w, ()

m;(t), w026, m)=5,

e 3.2.1 s2 R T IASR ISR R B REGR,  BIUnSCRR[47 R A 1 i — 1R

BRi% 3.22 W TR IeZ MATARTTL, AN LER U6 €) 2 LT 4%
fF: 0<g<g(t) <g<l,

Big 3.2.3%8 s TArieZ, KIG(C) @, [C|2AH ErX T
RIATHENUERE, HXT AL jel, HC ~Cy,

SI3E 3.2.122 Gk 3.2.1 2T, 3 HA 1 EFP5 GW D), GW(2)--- &

AR R, WIimWOWR).WH) =1a", #iXHqgeR".

14
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3.3 FELER

NTEIFRTAAARSE (3.3) Al (3.4), ARG 3.3) M (3.4) HEHK
R hy® =0y, Oy, Oy, OF 90 =09, 0.9, O3, OT
RN HME R n M DMEER AN S M EEN S5 HE, ik
W (1) =W (t) +W () , HhW =diag[w,, (t),-- w,, ()], 4 O(t) = diag[4, t),..., 4, (1] ,

C=diag[C,,...C.]'4 &% (3.4) ARG (3.3), W LI5F3

(D) =W, (OC v () + W, (04, ()C,y, ()

j#i

n (3.5
+ZW” (t)(1_¢i (t))Cj Z My, (t-1y, (-1,
MEEN (3.4) A% (3.5), FLAREH]:
y(t+1) y(t)
= P(t , .
[ y(t) } ()L?(t—l)} (3.6)
Hr
R Ry(®)
"0 |:P21(t) Pzz(t)} (3.7)

P.() =W () ®1,)C+[WH)D(t)®1,]C

P.(t) =W (t)®1,)CI[(1, ~@®)M({t-D) ®1,]]

P,(t)=C(ot)®1,)

P,(t) =C[(Iy, -®eMO)M{t-)&®I,]

N PR FEER, RATETFE T H 5,

9138 33188 1) W% 3.2.3 oL, RA (3.3) M (3.4) FAGEERAE
e g I A, EGICME) @ 1)) 2850 i, 2 B ACMEG(C) 2451
P

D) WSBAR% 3.2.3 B0, 248 (3.3) Al (3.4) TIEAE BA i 35 KR 1A
i, FHEGM(t-1) a4, MEGICME)®I,)) &g,

513332 1) WK 3.2.3 oL, RS (3.3) M (3.4) HAMAERA G
To AR ANMA, T G(PQ) 454 P T, 24 HAUH I G(C) =& 4514 AT .

15
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) WRRG (3.3) M (3.4) FAAAERA UGB P A4 B GW (1)
SCHERY, B AFAESELE G(C)) R AT, U G(P(L)) #4225 # AP 1

MERR: 1) FREM: R R G A BA TR GO ) M, iR B G(C)
e ST, WAFE B E SRR T, , e TfieZ, Wel,Gl 20,
EERACIE SR (IN ®F1)C(IN ®F1) = diag[rlclrllrlczrl """ Flcnrl]zo °

ZRER 1, A1 O(t) 2R ARERE, HH C 2 /¥y M RE, i & s r k5
-

(IN ®F1)P11(t)(IN ®F1)

= (I, ®YIIW D ®1,)C+WHDM)®1,1C](1, ®T))

=(Iy ®TYIW D) ®1,)CI(1, ®T) + (I, ®TYIIW (@) @1, IC](I, ®T))

=(IN ®F1)(V\~/(t)® Im)(IN ®F1)(IN ®rl)C(IN ®F1)

(1, ®L)IW OO1) ®1,1(1, ®T)(1, ®L,)C(I, ®T,)

:(\/\7(t))®(lm)(lN ®F1)C(IN ®F1)

+W D)D) @ (1,,)(1, ®T,)C(I ®T,) =0

(IN ®F1)P12(t)(IN ®F1)

=(Iy ®T){W ®) @ I,)CI[(1y —PMOM(t-) @1 11}, ®T))

=(Iy ®T)IW (1) @ 1,,)CI(1, ®T)(Iy ®TII(1, ~PEIM (t-)®1,]1(1, ®T))

:(IN ®F1)(V\7(t)® Im)(IN ®F1)(IN ®Fl)C(IN ®F1)(IN ®F1)

[([(1y —eE)M - @I1,]](l, ®T)
:(\N(t))®(lm)(lN ®F1)C(IN ®F1)
[(1y —eMO)M(-D]®(,)=0

(Iy ®T)P, (O(1 ®T)

=, ®)C(l, ®T)(P(t)®1,)=>0

(I, ®T,)P, (t)(1, ®T)

= (1, ®1,)C(1, ®T,)(1, ® LI, ~dEM(E-D®1,TI(1, ®T,)

= (IN ®F1)C(IN ®Fl)[(IN —@(t))l\/l(t—l)]@“m) >0

ix gk diagll, ®T,, 1, ®T,JPWdiagll, ®T,, I, ®T,120. KIJEHE P() 4

Ha A o

WEME: R G(P()) 245 P, NS ARF K G(Py, (1)) /& 451 P .
Hi51 3 3.3.1 W%, G(C)) 45 4P Y .

I WRRG (33) Al (3.4) PAELERA UGB TE 4RI AN, MR 5] 2

16
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3.3.2, EG(P®) 17K G(P, () &5 HATHH), FrfA K G(P()) th2 45T
iy, i RARAE G(C) R LA T, R FE G(A-¢ Om; (t-1C) 2 K
G(PM) —~TEl, HEG(A-¢ O)m,; (t-DC) Z45M AT, Bra K G(P())
e G A )

SIEE 3.3.3 iR 3.2.3 Mor, AR EIFFI{GW (1)}, £ RIQSC, N ]
K 31{G (P(1))}, 2 RIQSC . 4n A 1) ¥ Fp ZI{G (W (1)}, & RISC , A 7] ]
Fea{G(P(1)}., ti2 RISC .

MERR - B ] B FRAI{G W (1))}, 2 RIQSC . R4 RISC K7€ X, f71E IE%E
Heom, fEExTHAARTFH0E HE GW(+k)),GW(+ko+1),...,
GW(+(k+D0-1) CWFFrEk=0) WIS CHEN. w XHMEC L SIrE
C HAMRBEIZHMAEEI ., RIEMEK 3.2.2, EMGC) BB HE IR,
Rl

P.() =W (t)®1,)C+[W 1)) ®1,]C

~Woel,)+Wnel,)c
~W({t)®C

HT G(C) # 2 R Y, HRYE SCHR[481HIS5 8, 4 W BIFFI{GW (1))},
72 RIQSC, KGR, (M)}, & RIQSC, | Pu(t) Xt Mt R EAEE, R,
TEIG(R, (1) 27K G(Py, (1) KA TH R ARG — 2514, X 1 K G(R, (1)
AT AR IR E G(P () AR AL BRIk, A E 3 5IH{G(PO)}, 2 RIQSC .

R A E P HI{G W (D)2, /2 RISC, MIARHE DL el 3, 4 1 7 41)
{G(RL NI F{G(P, ()} 2 RISC o By (1) BIRAGE T, L fif (115 mI 15
R.®) =0, Kk, X4 mEFF/{GW )}, & RISC, WA K FF#I{G(PM)}.
2 RISC, iEEE,

EIE 3.3.0 W 3.2.1-3.2.3 KoL, RS (3.3) A (3.4) ARG
T TE PR A, AT T B R FI{G (W ()X, 2 RIQSC, G(Cy) 2 45~y T
AL (3.3) M (3.4) REWL SIS TR AR —H,

WERR: 0, BATHEA [POLRAT BN RE . 83 & 5 i 5 n] 13

17
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P.(H)]=W(®)®1,)[C|+[WHem)@1,][C]
IP,®]=W®®1,)[C|I(, —t)IMEt-D @1, ]]
IP.(0)|=|C|(@M)®1,)

P, |=[C|[(1y —PEIM(t-D)®I,]

EEHIW(E), ME-1)M(|ClERTRENUER, Kk

[ R (®) 1] P (®) MLy =l Pyt [ 14+ [ P (D) 1y,
=W®)®1,)[Cl1,, +[WHon)®I1,]ICl1,,
+WO 1) ICI(1, -eMM -1 @1 11,
=W (1) ®1,)L,, +[WOOM) ® 1,11,
+WH®1)ICI(ME-D® 1)1,

~W@m 1) [Cli(@OME-1) 1,11,
=W(t)® 1)Ly, + WO ® 1)1y, =1y,

[1 Poy () [ Pop () Mo = Poy () [ L+ P () [ 1y,
= C(@M)® 1)1+ C (1, —~POM (t-1) @1, T1,
= CH(@M) ® 1)L, +|CI(M{t-)® 1)1,
~ICl[(@MOMt-D)® 1,11,

HCIM{t-)® 1)L,

=1

BB POLRATHELAERE . T 323 W2, W(D) AIM(E-1) skt
HARZW TR, B POl A% e A AR R T R T
{GW O RIQSC, HARSI# 333, AN FIHG(PM)}, thfL RISC .
G(C) R HITAIY, 31T 332, P() bR THaTm, A

diag[l, ® T, 1, ®T,JP(t)diag[l, ®T,,1, ®T,1=|P(t)| >0,

é\
2(t) = diag[l_ ®T,1_ ®r1]{y(f +1)}.
y(t)

1l
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2(t) = diag[l, ® T, I, ®rl]{y(f +1)}
y(t)
_diag[l_ ®T,,1 ®T,P(t)diag[l. ®T,,1 ®T ]diag[l ®T,,I_ ®rl]{y({(f)l)}

=diag[l, ®I', 1, ®T"|]P(t)diag[l, ®T"},1, ®I"]Jz(t -1)
=|P()|z(t-2).

WAL, [PORATRENAERE, SIEF AR TR, {G(PODIL

RRISC, H4EsE 32,1, ImPQ)PQ)..[PM)] =1y B B R™, pytlimz(t)
=L, 87 2(0) =(B 20D L, .t MMV O =NIMF V) =(872(0))(1, @TL,, B

lim,, 1y, 1 =lim_, [9,t)[=|(872(0)], FILRS (3.3) A1 (3.4) fEisseI%T
AR50

SE 3300 WA BN AR A F G RN AR k2 IR 0 36 HLR A — i
TERIZ, 1A 4%, PRI SREEI R, MIARE e 3.3.1, lImy, () =1im§, ()=9,
BIAZ (3.3) F (3.4) SEBLT —80, AL SCHR420MIHERE 1 (4 ieR 5
[y, TR, AR SCISS FLR S SCHR[A21HEAT T 460, ToREEA T2 ) i

EIE 332 HEMEH 3.2.1-323 KoL, ARG (3.3) f1 34) HHAEEFIEE
50 R ) MR B AR AE G(C) 25 AT, A 1R B P 5I{GW (1))}, &

RISC, WIRL (3.3) F1 (3.4) ek, wplimy, ) =1imy©)=0,

ERR: MR EEE 3.3.1 BOIERT, WIAIPO|RATRENUAERE, wHAEER Tt A
ZH TR ARSI 333, 4EHERFI{GW )X, £ RISC, KR
{G(PW)X, AR RISC . H—7TH, HI513 3.3.2 AT, 41 EFFI{G (PO}, &
AT RN T G . RAESCER B E R 2 gk, Im[PQ)IP)..
IP(t) = 0,0y, E1IIMY,(©) =lim,(1)=0,,

332 MR 3.3.1 M1 332, HEF MRS R EREERL, £
IR R R, RGBS SCIUR B, A L M T I A%, R4
BENBIA B —3, M4 RE A TAR, BTG R8I % . (12w
], BRI AL A I M AR, ST WL S A R A2 1)

19



TRUTAE R L 2 A e

Z S RATAEN o

3.4 BUERRIU

FEIX - FR 3 Rl i B 5 FOR VLA SCIT R S R A k. B E—4> 124
A R AL X 2% o SX BRI S8 3 ASAH AR 110 AT 1T 18 - BRATTI H AR
IIMTAEANFI AT TR S AR AU 2 A Ty A AR A 2 0 4 e 528 3100 2 1) T 14 B
5E o FATT I TN AFAE B A T S8 S ORI A MU AN A A BAT 1 LSS 40 R A 4
BEAT O B EL DA [R5 9 SR HEA T, SR BRSNS ARIE WL
HRIE A I (8] Bh A BT 9 7705 R, FAMRBEW (1) REIIE 3-1 fros =K
BEAT RIS, ORI R D) O R BT DA R

IFTAIAD € =3m+ LI = 4% IEER AR FEW (1) H BN W

)20 t=3m+ 2 1. 2% RS W (1) BeUiHes] Wa .

)20 t=3mif: E%RERHERE W(E) BOIHIWa .

RYEE 3-1 P, BAREEAS T EIHE S B 1 E) s A B smieid ik, (HiX
=TI R T 5 I%EE R 45

ARG AAFAE AT U R AR AT S BEHLA T 0 2 B s
3.2.3 [ 12 DNGERFET RO AR, RN AR R T 12 MR 3.22 4 (1), &
PAEIRXREDL S, ARG RS HUE T L€ B 3.3.1 (1, Bl R SE RS SEIDW— 2
YRR 3-2, FATTUBRERIE L, REER 7. AT SR A1 —
SR IIE R, A TR A AT, ERXFIEIL T, REMRSER R
JEERE 332 [, BIARGUERER, MK 3-3 HEEWE MR —m. &a, JATE
BIX 12 MEARAERE, 15 R G AAAE R 1R S OB A, I RME LT,
RGNS HER A EH 3.3.2 1, BIFrA RIS HR S EIE, M 3-4 BALhs
W BE X e B, A3 2P BIE 1 A SCAT S 45 R IR R 1 -
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T A IR A ARAE A [F) 15 LB AR &R, IX A R BE 8 B 2N SOt B DA
BB . BTN EAR 7> A R A T AR R STEUE B 26 1F, R M 2% 40 41
2 S IR AU R I, AT RE G B 2, RIS AW & A8 T b — S0k

BUE R SE Rt — DI 1 B RIHERATE . 45 R BoR, (RS R T ) kY
2ef, AMARIAA UL & AN IE W e A RE NS WCSCR AR R 4R, SEBL 7 X— 8. T
FELHYATHI IR T, RAEMEM ST REA 2 7643 (ERALIIR R
HAENE, W TARaE . XA RBLAR SRR 1 28 3 SRR L B AR O% 2000 L
NI ANRIB TR, A B AL 2 W 2% rpoUL 2 sh A 3R 0 18 AL
il
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FAE: TFUHTEERTHIMERNEHFES

P E A, FA TR =MW TRA, #E—D 5N TR 34K &,
PR 7C 38 S AL L AL 52 . BAKIIT S, Se R A M GINERMEERTE
R, AMLEH EE ST I EZ, EERES B OSSR RN ME,
X TE SR R AR AR TE WL N I, 38 G DA R rh R Ak T 55
Ho I, SEF ARSI BARIRMIAIAR, RSN S A B PHRZ, M
RS NBLZ A o IXPPASI PRI 2 SO & B AR R AR, 1 5 0L (78
WIr T . B, AEB)F#R 5 S LR S 3 ST R R E T - 37K,
PO PR PETHE SN ZEF R R, BB A AR, K
R AE BRI A (KI5

4.1 {RE ik

FESE YT, FRATARSAE 26 = & b4 Y 10 2 5 VR B3l (R U & s AL A
M, B 5INAMKIA] ) 5 40 SRR IR . MARIFA AL Y, (1) MERIE RS
¥ (8) AT AL TG LA SRR -

N T a
yi(t+1) = w, (t)Cy; (t) + ZWij 1)y, 4.1
j#i
ST
510 = 4OCH® + (- 4O)C, S m -1, ¢ -1, (42)

Horfr, wi (8) inmy (1) Feom AN ] 122 FLACER,, 3 A R AT DLBCIE B B 6 £
IR AR SRS, G E AR TS PR I ) XAl i fevEs
R feA M PR R R AR R, BEGESES.

BB, XA RE T LG IO AR R Q0 Bl A SR LU -

{y(f”)}zp(t)ﬂy“) } (43)
y(®) y(t-1)
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Foob, EOHAEEE () DU TR

P.(0) Plz(t)}_ )

PO :[Pu(t) P (1)
S

P.)=W(®)®1,)C+[W (1) ®1,IC
Po()=W(®) ®1,)CII(I, ~POIM (t -1 ®1,]]
P,()=C(e®)®1,)

P(t) =CI(Iy —eOM (-1 ®I,]

4.2 g K538

Big 421 A FHiA i MPFAREL, 7 w0)>0 1Y w @) <15
m® >0 H > Iyt -D[<I. f£7E.5 >0, XFW () FIM O ERAEETE W, O

Fim (1), (3w @O, |m®)]2s.

I3 4.2.118) XFFATEW e RV, H pW) < p(W ) fi7.

SIFE 42200 BBEW| R —AMTRENUERE, I BATEGW) &4 — A i
PHEA RSP . a0t GW) AR sl i 7 B AP, 54
pW) <1,

SIEE 4.2.3 Bk 3.2.3 BaLit, BEIG(P()) 225+ P, 4 HACUEIGW ()
FIEIG(C) #R A2 LM T-i 1 . R GO (1) R4k ATl ¥, B 7 G e e B
Areg B iEpomit: (CLD B4k, 4 G(P() 245 A T4 1) .

MERR: FRATSEUEII 5 4.2.3 [R5 —H4)

FREE: MBI 3.2.3 AL, (BRI R S8R ANEAE A 1 R AR A
R E G(C) AT, WAFEIEMESIERET, 5T,, 8 FifiieT,
R TWO, 20,0M I, 20,1,C, >0 5@ i & 5L (v 5 m] 43

1_‘l ®r2 Pll(t) P12 (t) 1_‘1 ®1_‘2
1—‘1 ® FZ P21 (t) P22 (t) 1—‘ZL ® I_‘2
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(T, ®T,)P, (t)(, ®T,)
= ([, @)W1 ®1,)C+WHt)®1,ICIT, ®T,)
= ([, ®,)[W (1) ®1,)CIT, ®T,) + (I, ®T,)[[W (t)@(t) ® 1, ICI(T, ®T,)
= ([, ®T,)W () ®1,)(, ®T,) (I, ®T,)C(T, ®T,)

+([, @)W ()@(t)® 1 ]I, ®T,)(I, ®T,)C(I, ®T,)
=(CW (@), ([,I_T,)(I,®T,)C([,®T,)

+ (T W ()D(),) @ (0,1 L), ®T,)C([, ®T,) =0

(I, ®T,)R, ()T, ®T),)
=([,®C,)W®®1,)CI[(l, - d)M{E-)® 1 ]I, ®T,)
= ([, ®T,)W () ®1,)C(I, @), ®T (1, -PEIM (-1 ® 1 ]I, ®T,)
=, ®T,)W(@H)®I ), ®,) I, ®T,)C(,®T,)
CO)I( —eOME-D 1 ]I, ®T,)
=(CW@®),)® (LI T, ,)C(, ®T,)
[C,(1, — DM (t -DI]®(T,1,T,)>0
(T, ®T,)P, (t)(T,®T,)
= ([, ®T,)C([, T,)[, T, ) (D) @1 ), ®T,) >0
(T, ®T,)P,(t)(,®T),)
= (I, ®T,)C(I', ®T,) I, @T)[[(I, —PE)M (t-)®1_]|([, ®T,)
= (I, ®T,)C([, ®T,)[[,(l, — )M ({t-)I,]R([,I_T,)>0
X &k diag[l, ®T,, I, T, JP(t)diag[l", ®T,, I, ®T,1>0, Hi4HE P(t) &

LRI o

WEME. IR G(P()) L5 FATH, AR T 18 G(Py, (1) 2 &5 # P i . i

51 ¥ 3.3.2 0740, G(C)) & 450 AT e

XTEIERSE sy, BT GW (1)) a5 AT, 5% G hfrfE Rl

CLI FJME, T2 G(P(L)) 2S5 AT, X —E 77255 = & rh B4 HHE W

4.3 FELEIL

EIE 4.3.1 WK 4.2.1 581 3.2.2-3.23 o, HERS @4.1) il 4.2) &
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