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AR E (X d) B — Polishzs [/, (2,7 ,P)R—5EH/MEERN E = |, (X,%)
R—-A %6, XEBBRXE—1) Borel FEKo-RE.
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U B)=10 €0, x(w) EB} ET .

—BT flo,x); QIxX>X HHESHHHET, WRNE —x€X, f(-,0RRME
FXWHHER, N8 — 0 €9, f(o,)XT x E2EZHN.

—BHER £(0); QX HAMIE T f(0,x); QxXX->X B YA 3 & Wk
flo,i(w))=E(0) a.s.

g, HATERFITHEHASER.

51381. (Kannan, Salehi'")., 1% £(0)B—X-HIKEIERE, f(o,x)R—ELFMIL
BHE. W f(o,f(o))thR—X-EIEIER.

AXURBE f(0,x); QXX >X B—ESNEIE F, {9.(0,0)}7-: QXX>X
BE [ AIZHOESHEIETFY, HE ff9, i=1,2, - ETHEHZMG:

(D E—g.(0,%),i=1,2, - FEEHN X -EHOHNE & (o). O->X, FE—X-&
WEEZE Rn(0), 2-X, #5

P(w €82: g(w,&(0))={(o,n(w)))=1 (2.1)

(DAFE—EBENFEF Amti-., FENEENEERYL L/ EE N xyeX, TR

BROL:
Plo €2, d(g" (@,%), 9] (0,y))< 4 (@, max{d(f(w,x),

flw,9)), d(f(w, x), gim,(a)’x))’ d(f(w, y),g;"’(co,y)),

d(f(a, ), 9" (@, 2)),d(f(@, ), g]* (@, Y))})]

def .
'Tf"”*P(E-ixy)=1 (2'2)

B A(0,0): Qx[0,0)>[0,)Ri#ETHEKEA (41),(42)(H(41), (43))HKBEHL
(41). HE—FAER o €2, 4(o, )2 t AL ESER, TTENG—1 €[0,),
AR T o .
(42). WEG-—-FH q€l0,), FE—HZHMMILH t(g) €E[0,00), fHiF

def,
() P(0€2: i, weto F Lt oy <HD VT PG =1 (2.3)
(b) Plo€Q  lim 47(0,t(e))=0 ) P(H,)=1 (2.4)

XE 4 (0,1(9)) R 4 (0,t()) I n IREREE.
(43). XF&g—t>0,

P(0 €2, A(0,)<D-"P(K)=1 (2.5)
mA
P(o €9: lini (t—4(o, )L p(Dy =1 (2.6)

MBI AE(DRMBIEL BTFEE, NE—g.(0x),i=1,2, - FIERN X- EHEYL S
B (o). Q>X, HE— X- MHHHEE 1t (0), Q>X,

Plo€f: g (o, i(@))=f(o, n?(»)))=1 (2.7)
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EﬂLﬁﬁkT,L&&MEx AT@%M*%MW@M%@VAWT
WMAE—X-EHIER x, (o), HC.D)AGEEX- {Eﬁﬁmfr“xz(w), %

P(w €52, g'h(w’ Yl(c))) f(a, xz(a)))) == P(E )=1
Rk, MEBELEXTX-HEHEHER (), HE.DTEXX - EHHEV TR %0 (o), EH

P(OJ GQ- g,’,""(co,x,.((o))=f(co,x,,+l((o))) déj:;P(En)—_—I’ n==1y2y (2.8)
/q.’\
y,,(m): g,’,n"(a),x,,(m)),n:l,g--. (2.9)
)
Ya(@) = f (@, %0s (@) a.s. n=1,2,: (2.9)

BISIE 1, 5% un(0) it — X - R,
SIB2. A (o,t) WRAM(LDRCAZ). TH(2.9) XX - EARFLE B FF]
(@) }7- LR AR R — Cauchy 751,
iE. B, [0 i=1,2, 0 WESIR ART { EESHE, BREE 4
a=(A n nEL)N(HE)N(ne)n(NH) €T

iyj x€X y¢€
fiH P(AD)=1, X tRFWEE Eow Go He E.53IH(2.2), (2.3), (2.0)F(2.8)E
X.
I —FEN o €A, FHERN 1,7
d(yi(c’))’ yl(a)))=d(g:n'((09-75.(50))9 g;_n, (co,x,,(co)))
<._d«(@!max{d(f(@!xr(w))5f(a)’ x:(c‘)))’

a’(f(a), xi(a)))’ g,'m (w’x-‘(@)))9 d(f((D’x,(a))),
a7 (@, ,(0))),d(f (@, x,(2)), g{" (@, x(@)))>

d(f(w, x(®), g} @,x,(@)))})

=Vd,(co,max{a’(y,_I(Q)),y,_l(co)),a’(y.__,(a)),y.-(a))),
d(y,-1(0)>y,(0))sd(y;-1 (@) sy.(@)) ,d (Y- (@) s4,(@))})
FRE&KH(41), HEBWERY m.a(mln), H
sup  d(y(@),y )< 4 (v, sup_ d(J (©),y.())) (2.10)

m<i,j<n m=1

HE
sup d(y(w),y(w))

1<i,f<n

=maxi Ml}) a’(y(@),yf(w)) i?g d(y((m)’ yi(m))}

2S|; n
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<max{ sup d(y:(©),y,(@)),d(y(®),y.(@)) + Sup d(y:(w), yi(@))}
2<i, j<n <n

<d(y, (@), y.(w))+ KS_u_;;nd(y.-(w),y,-(@)) (2.11)

F.10)FN m=2, H(2.11)E
sup  d(y.(©),y,(0))<d(y (@) y.(0)) + {1(o, Sup d(y.(o).y,(2))) (2.12)

1si 1\ ijn

S g=d(y(0),y,(0)), 51 KLE(42), B(2.12) HIfF: (FEZH (q) €[5 o), '
LS
sup d(y.(@),y;(@))<<t(q) 2.13)

1§, jSn

B(2.10)%1(2.13)#%F
Sup 4(y(0),y(@))<A(0, sup d(.(0),y,(2)))<.4(w, 1(2))

m:up a’(y (co),y (@)<< 4™ l(co,t(q)) (2.14)

4 m>oo (Hihn>o0) , HBIHKMHE(L2), H2.10)ME
0<< lim sup d(yi(@),y (o)< lim 4™ '(w,t(q))=0, a.s.

m—> oo m<i,j<n m-> oo

ERZy ()} T2 L0 €QRE X -ECauchy F5, B {y.(0)} 7= JLEBAH
H— X -{E#Cauchy 5. 5188 24k
51383, & d(o,t) WREE(4D), (43). 1
Q)X — >0,
Plo €8, lim Ar(w,t)=0)=1

GOXMERH R T R IE R T EE T ()
Plw€Q: i < d(w,t))=1, n=1,2,c0ce
&N lim f,=0.

GDFR BRI, WEE RN &S5k,
t€[0,0); 1< 4(w,t) a.s., H t=0.
HEG) MEg—1>0, H(43) 34 (0,t)<t a.s.
RE 1 X -—FErF, HIf
A @0, A" Ww,t)reeres <A (w,)<t a.s.
B A4(w, 1) Xt EESME, B5
lim 4*(w,t)= lim 4(o, 4" (0,t))=4(w, hm A" W (@,1)) a.s,

n—>00 n—>00

/Q"\ v(a),t)= lim .,df"(a)’t)’ EE.tﬁEp’fg

U((Dst)=.d(®!v(w’t)) a.s.
R v(e.) %0 as. FRAKE(LI)E
v(w,)=4(0,v(0,4))<v(w,t) a.s.
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XR—NTE, BILFE, BF v(e,t)=0, a.s. HI
lim 4"(w,t)=0, a.s.

(D\mBES FEE
tu+l<vd'(a)!fn)<udrz(a)’tn»1)< """ <_Q‘"(O),tl) a.S.

FERiE n>co, HEIAZIEMIOMLESE, B
0<< lim £, << lim 4"(w,t,)=0 a.s.

[4
lim f,=0
n—>00
(i) F (i) h4 ta=t, n=1,2,-. F|E 3 ()WLt H Gi)TH

5i% 3 iEke.

PRSI 3 WHET EA 5 #

Bl 4 % 4(o,f) BMELEA(L1), (43). MH(2.9)EXK X-EHXEINEENFF
{ya(@)}iars JLFBAR MR —CauchyF5.

iE. 58 2 —fEFHE, NERNWEELHmn(nln)f

Sup d(y: (w),y;(w))<ﬂ$(co, _sup "d(y (@)sy(@))) a.s. (2.10)
1:u£ d(yi(), y(0))<d(y(0),y:(®)) + 4 (@, Sup a’(y.(co),y,(co))) a.s.
(2.12)
B (2. 12)&ATFTLIER

lim  sup_ d(u(@),u(@))= sup d(u(@)su(@)<e a.s
BHIXE, WMAR, FRE
lim  sup d(y.(@),y,(@))=c0o a,s,

n—>o00 I<i,j<a

FUR & (43), 3E(2.12)48
co= lim ( sup d(s(@)sy, (@)~ (@, sup_d(yd@),u.(@))))

n—>00 1<i,js<n |,1\l

=d(y (@), y.(@)) a.s.
XRBHTE, HiTFENR
lim sup d(y(w),y(@))= =sup d(y(@),y(w))<oo a.s.

n—>00 !<i,jS<a

IMERNE X —IERAZEORF T 7
tu(@)= sup d(y(@),y(@))s m=1,2,c2e (2.13)

Hd (0,7 t BAREH, H(2.100%
tm(a))<vd/((0’tm-1(@)) a.s.
H 518 3(ii), _I:Eﬁﬁéﬂﬂmliglo ta(@)=0. a.s., Bl
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lim sup d(y: (ca),y (w))=0 a.s.

me>0 ,iZm

Azl YT VPR MR~ X -{Er)Cauchy FF)
S 4 BB,

=LFEE4SE R

WA BMNRARARLH EEELS
EIE. %(X,d)jE—Polishz lEﬂ, (2.9 .P)R—%&/MMENME = /. & f(o, x);
OXX>XB—EBHEIETF, {g(w,x)}5-: QXXN->X B—Y [ X HAELSR YL
FRFF T EBESF gi=1,2, iR R EHECTMCL). WAL g is=1,2,000
AE—RAHBENARE A (0,y(0)), EHF
ye(w)=lim y.(w)a.s.

n—>0o

X yn(@)}7- 1 R (2.9) 7 XHINIRE T B F 5.
iE. BHAd(o0,)HR&EMA(41),(42)K(41), (43), TRATIM2KFIFE4, H(2.9)
Pt 5 CHY X - R BIRE AL 2 B0 7 S ya( @) oo JLF 6 5 Mg — Cauchy 731, & ya(@) 5 XP
}L-‘;‘ZJZS'MLHKIA&‘T' yx(@), Hy(o)bR— X-HMHEPZE. RE 521 f(o,y(w))
e X-EpIRA L, TH
lim f(w,yu(w))=f(w,y(w)) a.s.

FAE(2.0)RI(2.9)s HER S 5 g.vim= 1,0, BT 2 HelE
g (@1 (@)= 91" (@, f (@, 1))

=f(@, g," (@, %(@))) = f (@, (@) a.s. (3.1

lim g™ (ou -1 (@)) = 1M f(0,y.(0)) = f(@,y:(@)) a.s. (3.2)

11> 00

N, MEEH ii=1,2,-, B(3.1E
d(f(@s yu(@)) . g‘m. (w5 yu(@)))=d (g'r'n, (m’yﬂ-l((’)))’ g;m'(@’y*((o)))

<A (@,max{d(f(@,yn-1(®)), fl@sy.(@))), d(f(a”yn-l(a’))’f(c‘)’l/n(@)))’
d(f(o.ys(®)), g™ (0,y+(@))),d(f(@,yx(@)) f(@,y.(@))),
d(f(a’9yn—1(@))’ g,""(a),y*(a))))})a.s, (3.3)

nl_i’fgf(co,y,(a)))=f(a>,y*(w)) a.s.
me
nl—l:ilo g (@3 yu(@))=f(@,y.(®)) a.s.

TRINEER >0, FEERE n, ¥ n>n, NE
d(f(@501(@))5f (@, 42 (@) <5 2.5
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d (g, (@5 ya-1(@)), f(@s y*(w)))<i2* a.s.,
W n>n, i, H(3.3)8

d(f (@, y(@)), gf"'(w,y*(w)))<vd<a>, max {%,e,d/f(m, y. (),

0" @ 5u(@)r S A @rpa(@)), g (@ pa(@)) |) (.0

<4 (w,e+d(f (@, Y (@) g7 (@5 Y5 (@))))
F(3.4)H5ik n>oo BURR, KFikeN0, HEE 4 (o,)3 t IHEESME, G

U (0,n(@))s T (0,52 (@))) <A(@yd(f (@,52 (@)}, g™ (@50(@)))) 8.5
RIESIM 3 (i), LREY
[ (@252 (@)=g™ (@,y2(0)) a.s. i=1,2,0 (3.5)
(2. 5) BB
A" (1 f(@92(@)))s F(@252(0))) = (g™ @/ (@r5(@)))+ 5" (0114 (D))
< (@, max {d(f (@, F(@,5x(@))) ] (@,5.(0)))»
d(f (@1 f (@35 (@)))s G (@0 f (@0 (D))
A (052 (@) +£ (@552 (@))) s (f (@1, (@))
0 (0, £ (@552 (@))))5 A (@1 F (@052 ())) + £ (015 (@))D)
(B f (@1 £ (0, yx(@))) = (@, g (@550 ()))
g™ (@0 f (©s54(0))) av5. #0)
= A (02 d (g™ (03 £ (@y2(@))) s F(0:5.(0)))) a.5.
FURSIE 3 (i), B L2 RERE

g.m'(w’f(a),y*(@)))=f(®,y*(a))) .S,y E==1,2,0 (3.6)

Iﬂﬁﬁﬂ]iﬁ% f(@,y*(a)))%: f ﬂ] gi9i=192""ﬁguﬁ‘i_'/l}‘;ﬂéz:ij])§-
®Hai b, RIB(.5)F(3.6), &

Flo, f(@, yu(@)))=f(w, g™ (o,y:(2)))
=g" (0, f(@.ys(0))) =@, y«(@)) a.s. (3.7)
%""jj@, Xﬁ{f%ﬁi9i=192""9m(3.6), (3.7)ﬁ
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d(f (@ yx(®)),g:(@, f(@,yx(0)))
=d(g" (o, f(@,y%(®)))s g7 (@, 9:(@, f(@,yx(®))))
<Vd(a)’max{d(f(a)9f(@’y*(w)))’f(Q)’gx(@’f(a”y*(@))))’
d(f(o,f(@,yx(@))) s f(@,yx(@))),
d(f(@,9.(0s f(@,yx(©)))) 9@, f(@,yx(@))))»
d(f(@,9.(0,f(@,y%(@)))); f(@,yx(®))),
d(f(@sf(@,yx(@)))s9.(@, f(@,yx(©))))})
<A (w,max{d(f(@,yx(x)) ’g-'(a)’f(a)’y*(@))))’O’O’d(g-(ﬁ’9f(@’
y*(c‘o))),f(a),y*(a)))),a’(f(co,y*(co)),g,—(a),f(co,y*(a)))))})

=4 (0,d(f(0,yx(@))sg9.(@;f(@,y2(®))))) a.s. (3.8)
2| F 5 3 (iil), H(3.8)F &
f(co,y*(a)))=g.(co,f(a),y*(co))) a.5, 1==1,2, (3.9)

56 DME.OE flo,y{w)E f g, i=1,2, - BALREYLAD A,
F Tk flo,yx(w))HmE—E, FHROBFETOT:
WAFLE R g i=1,2,095 — AP R xx(0), #5
flo,x4(@))=24(w) a.s.
(@, x5(@)) =24 (@) a.s., i=1,2,,
SR
d(x(@)s f(@sy£(@)))=d (g (0, x4 (@), 9] (@, f (@, yx(®))))

K4 (@, max {d(f(@,x2(@)), (@, f(@,y£(®)))),
d(f(@,24(@)) %5 (0)) ,d(f (@, f (@, yx(@))) s f(@ryx(@)))»
d(f(o,f(@,y%(@)))sxx(@)) ,d(f (@2, x4 (0)), f(@,yx(@)))})
S (o, max{d(xx(®),f(@,yx(®))),0,0,d(f(0,yx(@)),*x(®)),
d(xx (@), f(@,yx(0)))}) =4 (0,d(%4(@), f(@,y2(@)))) a.s.
XA
xx(@)=f(0,yx(®)) a.s.

EFRUEEE,

#ig. &(X,d)R— Polish 5], (2,7 ,P)R—ZR/REMEWEEH. & f(o,x):
QXX > XR—-EZEOHPAT, {9(0,0)}7 . OxX>X, i=1,2,-R5 f AR HKHE
SEMEFRFA. S0 f MR, PRGN TEN&EE(T):

(L. FEELBRFImb- EHENERN L7 AERW x,y €X, FTRKIL:

Plo €2, d(9" (w,x), g,{n;(@’ y))<<k(w) max {d(f(@,x),f (@, y))»
d(f(@9x)99:rn'(@’j’c))’ d (f(o,y), g;m(@’y))9

d(f(a),y),g‘m‘ (@,%)), a’(f(a),x),g?" (@,y))})=1.
XH k(0): 2->(0,1)2—FHEIEEK.
) 7 BRI L5 18 U5 ROL.
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Random Fixed Point Theorems for Commuting Random

Operators in Probabilistic Functional Analysis

Chang Shih-sen
(Sichuan University, Chengdu)
Abstract

Random fixed point theorems are of fundamental importance in probabilistic functional
analysis, In complete separable metric space random fixed point theorems have been discussed
by Bharucha-Reid!%»2) Hans3), [toh!451 and the author’s papert15-20)

In this paper we obtain a random fixed point theorem for commuting random operators
in probabilistic functional analysis, Our results generalize some important results mentioned
above, In determinative conditions our results also extend and unify some results in Jungck

6,718 Das and Naik'9), Rhoadesi'0) and Ciricli1},



