¥ F £ ¥
.2 @ 1981

EBIEE &ﬁﬂ‘ﬂu_fﬁﬂ'lf’

T7F R %A %k
(RRITERE) - CGLRIEAZ)

RS R— Tﬁﬂﬁuﬁﬁ, S AR LA — k- T, ERERRA
RIBHE, SALER 1RO, X={0, I} XRFLEHAEMN-- DAL, U Y HHBEK
Markov ;¢ B #R B AR A MEAL, £ (11 PR T - RRABBLIB—AEREEHIE
— MR K- R W B A R, 2SO, AT B R e SRR BERRE A
EREARGE S A ASUY SRR P “BJ&EE&QE‘J&E@EWE. 7E § 2 vh, WATIEWI R 4B BE BRI
Wyl BT SR Markov BE#LY, 64 TSN EFEMTS B ERME: §3 FAEHM
AT BE R — PR, THE T BB R EOR B T A W BE A £E § 4R, RITEH
WMREERHE R, MHS W8 — KA B RAAR, N B 5 0T 23 B
SR LA Ay 0 R A 10 P AT R A TS0 B, AT 5% 40 3 B B v AR S B S 1
RHLEHTSNER SN, TRROVGDA RS HERRMN 8 LR R B
BRI DEZMME— TS DB, 4001, IREERYOR h— R
L3 R, SO SRLRT S0 B A, DT SR AT (¥ 45 SR BT LAY P T AR SR 4K S4B Glibbs 725 iR — ik
TE178,

§1. & X & 3| &

FBIHTFIHEB: AcS, X (4) 20, 1}4, % X (4) LRFRIEH, Z°(4) £ X (4)
Ly Borel-o i, B(A4) =B°(A4) x X (8—4), ¥53, B=B(S), T #(4) % B
Foig, P(X) R (X, Z) LR ELE, B RSH—WEFRMTRZE. WEX,

o e X (A) FREIEIE N os VeEX, uCS, #X &EX, uw<w>={“’<”)’ v

L~az(u), v=u,
C(X) % X EWESRKEE, B 1Sl =sup |f@)].

Bre—HERER e, ) EF(X), uES, BXHET Q. 2(Q) % (X)—>E(X)
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BRBEL. Fuso, ERTEPD S T, of, & T=TUaT, g(2.1)7H
(@) pp(wp) | wpuws) _ c(u, @) , 6(9, wu®)
we(oup)  pp(w@2)  pi(wes) 0w, 2) (v, wz) °
PR, GEBD, usv, B we=uwr)
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¢(u, x)e(v, ) c(v, ) c(y, ) ~

HIL A8 (2.7),

i) MBT, TER(S), ToOTUT, ¢(0rXz2, yXz), ¢(yxz, Opx2) H(2.3)F(2.4)
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5118.2 #o(y, +), uES %ﬁ&%ﬁca.&, 2.7), MBEFBLB.2)F EMR {2),.},

/_‘?\

m(yxz) g 80n X0 UXD) oy (T, 2EX (AT, (3.3)
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TR

i (Y XzX W) =FY S i(&r,,xw, Y X2 Xw)
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i) JEp R HK. HEB.8), VWEX (Dh-1), 2EX (1) R uET 1 F
un(yXz) c(&T Xz, yXz) /¢(Op,, X2, 4X2)
(Y *z) c(yxz, Or,., % 2) E(uyxz, Oy, X2) ’
A 2.2 fiE R I E R MITR8
pa(yx2) _ C(U, WY X2)
a(y X2)  c(u, yXz)’
Tiﬂa%‘lﬂ 1.3 5, p R4y 3 B,
FES.1 oy, ) WEKHLE)F(2.7), MIBIAT W B ME— i 24 BE KR
HBAG.2)HE—EM.
W B MR G.2) FEALERE o (i =1, 2), ZEX(O'I x), n==2l, E A
MR ME— MR BI S.2 5
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BT R4 (3.2) M IE MR ME—m. -

Rk IR p R 0 (u, ), € S WU H P BE, i 5128 3.1 B BA AL, 20, - 2 wn (01, }2),
1€ X (8-1), n>1 4 (3.2) H—AEM. # u®, p® oy, ), u€S WHIA N
B, f(3.2) WIEMRME—®, AR a>0 §5 u (O, X2) =an? (0, %2), BWIE
(2.5) 77 BEVTHE. pi® (yx2) =au (yx2), W —41 y € X (Th—a) RIL. IR w®E€P(X),
S a=1, TG pV =, B IR 395 900 BE B ok — 1y,

AT, 313 2 AN 3.1 4, R EH e (u, +), wES WA (L. 8)5’((2 D,
B LI B S AR (3.2) WML EMRR —— I RL, BETO W BT (8.2), B
(3.8) R EMTHWE. MPALKES (3.2) WEHMILERM, U0 00 3 B 1 R 4R
WHBRT. THRAMNE-SIGKREE, MT&E?EJ}EE‘J%E

1l # ey, m)——c(u)>0, BRe(y, ){%E,J\‘AF (1 8) 2.7), E.VT.;, V~€X
(), we X @TW) A

¢(Or, Xw, Oy, XzXw) __ =1,
* (B, XzXw, Op, X W)
FRGOEN ¥
Ly, e = 2 ¢7n+1, ws zEX(aT,,-..1), n=>1, (36)

we X (0Ty)
(BB 22,0, = >0, 2 € X (o), 1 (3.6) 1%
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¢(Or, X w, B, XzxXw) &0y, O o X

cEaZ o~ wi - aga:"-l v, 9‘3 » Ve€X (Oly), wE X (AL,
FTRABAG.2) LN
¢(Br,, Or, X2)
¢(Or, X2, Op,) weXorn
W 21,6,,,=a>0, TB(3.7) WEN

E(HT O, % 21) . A
By, =202 g 2, EX (0T),
! 0(9T°XZ1, 913) ! ( 0)

A

c(0 07' . XR',;\ e n

T n = AE T It X80l g [ 5gennSh, 2.6 X(2T0),
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Xy, e =

Dps1,wy 2E€E X (T y-1), n=>1, 3.7

x .
s = S ¢(Or, Or,., X2) $=2, 8, -, n, n>2,
z.eXuT: 1) 0(01'. L X2, 01',)

BRARRFEE.D M. #1(3.8) MIIHHTL,
VWEX(T), m(y)=I] L0 DIivwow 0) (3.8)

. e(u, 1) +c(u, 0)
PR R TR,

§4. HEEZEH SRR E

FEAY R RANE — B BE
leCu, ) |<M, Vu€S, Ho M H—iHK. (4.1)
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7 (1.8), B (4.1), (4.2) £HTF, uESH ‘
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| 0, AR,
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Janan=1 ), 3 gy, =2 B, (4.6)
(v, u({oy x XW®-T,} T VET . WYr., =2,

L0, HAIEE,

(=& 1) p(iyl x X (8~ T.), Yrn=2,

(v, Pu{y} x X (S~T.)), FIEVET, yr,=w, (4D
0, HAniEE.

B3I 1.3, (1.9) R, B (4.6) A (4.7) TR % yr =z, (K s =2) vETa B,
(4.3) BARBIAL; X4 yr,, =z B}, 1 (4.6)

j I5(2) QI () dya ()
=D (=3 0w, yxw)) s (y % 10)

WEXTpy=Tn)

J'zA_(@ &I (a) du(s) =

+ 2 2 0(’”’ WX 'w) ,lb,,+1 (vy X 'w)

WEX (Tnsr—Tn) VELy—Tm

=‘W€X(%1—T )( 2 (U, Y)) i1 (Y X w)
(= 2 0(v, YXw)) fhar1(y X w) |

WEX T na1~Tw) VELy—Tm

(X2 e, YXw)) pnes (Y X w)

WEX Tty —Ty)  vETH =T,

= <—u§m°(u’ Y) a(y)
> [—e(v, yxXw) pnpr(Yxw) +e(v, Y Xw) s Gy X w)]

WEX(L'nt1~Tn) vETR~Tm

~ (= 3 o(w, 9)un®).

B4 yr, =2 B, (4.9 @RI, FAMIE [1,01sdu—0= [Lu0Ldu.

2241 MEHFEHH e, ), uCSWRA.8), (2.7), (4.1), S LB
JE(4.2), W o(u, +), wE S RUBIT i3I0 B AE L 2 A T SOOI B

EOREENR N ISNER F & (1.1 EXH Q Wk, I TEABE 1.2,
ABE .

Vf, gEF, jf.@gdu—jggfdu (4.8)

Ber 31 1.1 31 4.1 309,

B 4.1 TR 2.2, FW3.1TH



56 : ¥ £ W ’ 2%

EIE42 (WHHENFEEEE Ko, ), veSHRE (1.8), (4.1), § LEY;
Wil (4.2), ML e(u, +), wES P o $A B 28 M 72 1 W ) HE AR AR TR 43 i
AR (2.T) R |

EE4.3 (TAWEMM—HEE el ), ueSHRA.S), L.1ME.T), S
LRIESHER (4.2) X §3 HiSM, MEle(y, +), uES HHE B B e ML R
A 0 0 o — W FE 43 DO SR R R T B 4 (8. 2)  ME — Yy A 5L IF .

R 4.8, 76 1, MB c(uw) <M, YuES B (M HEH), M u L euw),
w € Sy T O A5 1 2 A R — o T 06 0 s e 2 o, R

sup max{e(u, 0), ¢(u, 1)} <M <Zcs,

ot B B R — T . (4 RS W R, B
F41 DRuE X0, 10 EOEFSREEE, WAL A EENE n, (50
4 W — T 53 B ' ‘
ik w f":ul;_g,u'u; EEP Mu<0)=“u>0; ‘,“'u<1)=bu>0, au+bu=1; /:"\c(u; g;):
g =1 : _ .
[ ﬁg o B 50D max{a,, b} <L, d1 2 A AS TR, B ou, -), ueS Wi
B B B3 M AR 1 o S — S .

45 VR SRR BE RB — A BT JC;%H&—/‘?‘B%‘EX Y B ‘& {@a}aepnsn

Fe—AEEAIEAE S, B (D} aen,o W o

VAER(S), Vo€ X, IRFEEuEL, o(u) =0, (4.11)

R D, (2) =0, - k |
MR A TR, M D4=0,  (4.12)
o(u, o) 2oxp[ - N Bu(@=expl— T ()],  (4.13)

HHRIE. o(u, 2), uES, sEX WRE(L.8), (2.7). WG c(u, +), uES MBI HME
te, WRHTHEA a
sup 3 |@B,]<oo, | (4.14)

Wl ey, +), u€S HEE R AREMIBEERM—, ERTHENERLE. A
(L] T &0 2 @05 3 7T SIE B A8 A R A AT B 4k 2 5 (2] v 48 L2852 YL i Gibbs
2R G —H. Mﬁ'ﬁﬁﬁ]ﬁ@%%ﬁfﬁ)ﬂ?ﬁiﬁ.(ﬁbbs 25 0 o — 4 [

#1838 P @ S=2Z, MEERE AP} scnw BRIHR (4.10)—(4.12) 4}, RELBLR
AR, - .
o  VAEB(S), z€X, u€S, (4.15)

Dpru(w+u) =Dy(x), L
Hrp d4u={v+uy; v&e 4}, (s+u) (@) =2(v=u), v€S, UR

& 2

[ 4

a ¢ & o & &



. , 1
,ﬁ‘"’ﬁﬁﬂi*ﬁ A= A A= Ay G3=Q =T

14 B0 R AR RT I W 57

—1, «(0) =1,
Doy (w) = { 0, #(0) =0, '

o(—1) =2(0) =1,
2(—1) =0 & 2(0) =0,
1, z(0) =2(1) =1,

Po.n (@) z{o, 2(0) =0 5 (1) =0,
RAVTIELL D} aemie, A>0 NHIE R HEE Vo i Gibbs A MM — S, & Lk
VENTIHRBEE RS olu, +), v€S H (4.13) & X H NS AR BRI FT % W BE 42 4,
FRy W — [

BHL To= {0}, W 8T'o={—1, 1}, -+, T uos=1--m, 0}, Ty={-t, =+, 1, 0, 1, -+m}e-e,
w BB A,

1,
By () = { . (4.16)

Vye X (07.), weX (T,

5(Or, X w, yXw) ~exp[ 2 MDA(ryx'w)] (4.17)
c(yxw Op, X w)

4%5']1&'1 ?/"9T - X% ZE-X(aTn-I) Ej,
C(ngxw, gT"AIXZ,X’LU)

= =0xp [AMD,y (Or,, X 2 X w) +AD(_,y (Or,., X 2% w)
¢(Or, , X2Xw, Or, Xw)

AAD (net,n(Or, X2 X W)+ AD iy wiy( O, X2 Xw)], (4.18)

LK (4.15), (4.16), EIFHBHB.2) AN :

T, 1= Bpt1,1F Br1, 2T Dnt1, 37 Lo,

-//Un,2=6::%+1.1+95:-+1,2+3_)‘$n+1,3+wu+1.4 n>1 (4.19)

T3 =€ *Tnsy, 1€ Tpta, 3+ Tat1, 3+ Tur, 4

T, a=€ " Dpiy, 1€ * Tppa, 0t €  Tpyg, 5+ Boas, 4,
Hrp X (0T -1), (X (oTW) WlA-5E (0, 0), (0, 1), (1, 0), (1, D 4AHIiBA1T, 2, 3,
4, (n=>1), 38 Xi= (@1, Tu,2, Tu,3) Tn,4), (4.19) A RIRBIERITH 4, W (4.19)78N

Xﬂ A-Xn+1.
TEE
Xp=A'X,, (4.20)
Xp1=A7"X,, (4.21)

REHBAG 1M EMRREERN, FL Ed (4.19) BB —RTTH Burr, i Sn,1, =1, 2,
3, 4, HHLE A 1DHBE—-RNEFHAZRTH.: 2,,<2,1, =1, 2, 3, 4, ﬁi’ﬁ
Ty, i<21,1, wn=1, 4=1,2, 8, 4,
1 1

5. BEAE,

A+e 22 (1-e %2 ¢ |
Tpi1,i= ;00 -+ b8+ (0,-+d‘-n)a{§, =1, 2, 8, 4,

Hira, b,0, i N EREFX: FRXNEE. Homn WARERN, bi=c;=d=0,

'i‘=1, 2, 3) 4, :j:%ﬁ

wnﬂ,‘:a;a?, ’I‘z=1, 2, 3, 4.



58 o £ ¥ 2%

RN (4.19) TR, da=e P ay, as=0 T ay, ay=ea; #§ (4.10) AW — B9 HEM L A7
n=0,

1 e~ M2 _ e~
Axe 7)™ Tnt1,2=Tns1,3= AFe7ns Tn+1,4= W'
B 4.8341, |Z] =1, \Ti |y, =1, % ERMRN(8.8), FIRGHE— K ¥ P B
(Gibbs Z5) p 7£ X (T',) LR

_lat

e

Tp+1,1=

pon (Y X 2) = exp[ > ,04@xa)], VYEX (Ta), 1€ X (OT0-n).

2(1+6 2)2» AnTpa#
(4.22)

Hep 2] = [{u€0T s, 2(w) =1}].

Zli)‘cfslef“z EfLEIIE S TR mh B ZE,
2 £ x ®

[{1] Liggett, T. M., The stochastic evolution of infinite systems of interacting particles. Lecture Notes in
Math., 598 (1976).

[23 Preston, C., Gibbs states on countable sets, Combridge Univ press, London (1974).

[3] RBiREEAE DRTRIBRESE, T T x4, HEREEoRBRE (1979).
[4] BSpitzer, F:, Stochastic time evolution of one-dimensional infinite particle systems. Bull,of Amer. Math.
Soc., 83 (1977), 880—890.

[{5] Preston, Random fields, Lecture Notes in Math., 534 (1976).



(4

18 I 403 BE ey AR B 59

QUASI-REVERSIBLE MEASURES OF NEAREST
NEIGHBOUR SPEED FUNCTIONS

DiNne WaNDING CHEN MUFaA
(An Hui Normal University) (Beijing Normal University)

ABSTRACT

Let 8 be a countable set with 2 graph structure. The precess with state space
X ={0, 1}% is described in terms of a coliecticn of nonnegative speed functions
¢(%, *), u€Q. In this paper, we introduce the concept of quasi-reversible measure for
speed lanctions, and discuss some properties contained in the existence and uniqueness
of quasi-reversible measures for the nearest neighbour speed functions, with the idea
of field theory by Hou and Chen'™. In section 2, we show that quasi-reversible
measures are Markov random fields. A necessary and sufficient condition for the
existence of quasi-reversible measures is presented. In section 3, a uniqueness theorem
of quasi-reversible measures is given. The problem to determine the quasi-reversible
measures in accordance with the speed function is discussed, for some particular cases,
the quasi-reversible measures can be cornputed explicitly. In section 4, we show that
if the speed functions are uniformly bounded, and each point of § has uniformly
bounded boundary, then the quasi-reversible measures of the speed functions are
reversible measures of the spin-flip process with the speed functions. Thus we obtain
the necessary and. sufficient conditions for the existence and uniqueness of reversible
measures for spin-flip process with nearest neighbour speed functions. Particularly if
speed functions are defined by the nearest neighbour potential, then quasi-reversible
measures exist, thus our results can bs applied o solve the uniqueness problem of
Gibbs states with the nearest neighbour potential.



