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§1. &K

AUEH(Q, F,P) h—FEWERZEME, X RATSMI Banach 2. FHCH||- ||, X* FHIL40E
Z=[E. 32

PiX)={AcX: AEZHY}
Pre(X)={A€EPs(X): A}
Pk X) = {A€Ps(X): AEB)R}

%t A.B € P(X), z € X, d(z, B) =inf{llz - yll; v € B), #¥ 3] BRI, d(, B) Wk
MR, 7

6(A, B) = max{sup d(z, B), supd(y, A)},
TEA yeEB

H A Bla] i) HausdorffEER . Xt G C X, 4
L(G)={A€Py(X); ANG # ¢}
iBJ A X EHBERERG TN 4
L = {L(G); GeJ},

BLJ. BFEB P (X) LR INR I TR, I8 4. 8 J £/ Borel oA BE N o ().
MACX, A# ¢, Bo(z*, A) =sup{<z*,z>; z€A} 2" X" HARTIHEBH.
TH/EF Q- Py X)HREBRS, MEBRAC X, A+ 6 SF A ={w: we
Q, FWw)NA# ¢} EXHEEFEG C X, 8BE F-Y(G) e F, WK F X FRIWMNEENE, KL M4k
B8R M[Q, F,P;X], figk M[Q; X]. X F e M[Q; X], #

GF)={(w,2)eQx X: z€ F(w)}
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HFHIE.
& L'w, F\P; X)HQ — Xt 7RI Bochner AT B X HEH A, HidH L' (@ X), T
|L = LM(Q;R). ACX, B

|A] = sup{||z|| : = € A}.
Xt F e M[Q; X}, &
SL={fel'(X): fw)eFw), as).
é

L X]={F € M[®;X]: F(w)€Py(X), as H |F|e L'};
LI X]={Fe€ Ly X]: B F(w) €P(X), a.s.}.

ito(F) Rl F e M[Q; X R0 —RE.
BT C Ry 14474, XHEBMLeT, &

Ni=o(Fy;5<t,seT)= v o(Fy);
s€T;s<t

Nt =o(Fy;5>t,s€T) = \/ o(Fs).
s>t,s€T

ﬁﬁ{ﬂ, t € TY APy (X)- ﬁﬁﬂﬂﬁ tuf'ﬁxiﬁ%ﬂ@t €T, F € M[Q X]. Py(X)H (3K
Fﬁmﬁﬂﬁﬂlﬁ‘ %#iﬁ@%‘u[l}

§2. HHDIRAIRIEREE LRFLHFHr5RAF

WFADRT R BEMNTEES BT —#, RED/RITRIEERERIIER
W EERR RN . Bl TR, BB iYL, SED/RITRRELEGBRR
RRZ, RETHEN, T4HRMEA G WA, HHR TABSIEME. A9 IR R RIE Ll
B, RN A AN T, TS B RBIMPEHGE LB, ATTAT X 2RO T RA BN
STERAR.

EN2.1: B{F; te TYRPH(X)EENERE HEBER L <tz < <ty <1,
th €T, k=1,2,---,n, BU€a(]), BH

n-1
P(F., €U|\/ o(F)) = P(F,, €Ulo(F:,_,))  as. (2.1)
k=1
RIFK (F, t € T) WBEDRAKLRE, MHREEDRIER, K4 2. DFID KT,
FTHEOETBRARAN, BIEHTEX2.1 51BN REEE XHENT.
EE2.1: B{F; t € THRP(X)ALREYLER, W T35 &4
(i) {F; teTHHER(2.1);
()E XHEBM F e £}[Q,0(F,), P; X], s> t, st €T, -]

E[F|N,] = E[Flo(F)], as. (2.2)



() XHERM F e £L[Q, NY, P; X, teT, &
E[F|N{] = E[F|o(F)], a.s. (2.3)

iE: (i) = (1) B2, (i) = () THBIEE LR SERVE RN &SN T8
B8, FHIEM () = (i), U THEP: ®EOL U
(—) MEBs>t, s, teT, Uco(l), B

P(F, € U|N,) = P(F, eU|o(F,)).  as. (2.4)
(Z) ERERMEL<si<s3< - <sm,ss €T, U €a(J), H
P(Fy, €U, k=1,--- ,m|N;) = P(F,, €Uy, k=1,--- ,m|o(F,)). as. (2.5)
(E) A AeNLH
P(A|N;) = P(Alo(F))).  a.s. (2.6)
() fEAfeLl'Q NP X],H
E(fINY) = E(flo(FY)).  as. (2.1)
(B) RSB F e £}[Q, N, P, X], BE[F|N] = E[Flo(Fy)).  as.
() (32 ( —)ﬂ‘JﬁEFﬂmé%EM? (X SE D BT HE, ABESE . SES (19) R

H

WS e L NP X], B X WT4), BUEHE X {H N AT BBENLICS {fn; n > 1},
If = falli =0,  (n— o0).
Xn>1 i f, = "i Thela,, TR {Ane, k=1,2,-- ,m, } B QB— N T[4 #]. B Bochner
k=1
BAEXR(Z), MEEA e N,
/A fdp= lim / fadp = lim :% Tk /A Ia..dp
= lim E .L"k/ P(Ank]Ni)dp = lim % .‘L‘nk/ P(Anrlo(F:))dp
n#m n—09 k=1 A

= lim Z :c,,k/ E(1a,.|o(F:))dp = lim / E(fnlo(Fy))dp.
ARt =31 A e JA

/ EClo(F)) ~ E(Flo(FDIMp < [ 1o = Slldp—0, (3= o0)
A A

/fdp_/ (flo(Fy))dp,
M A e N WEEY, (9)48E.
() WFell[Q N, P;X], B[7)EH2.1H

E[F|N,] = ecl{E[fIN.] : f € SL}.
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FRA[])EHSIAFELE{fin € Sp, n> 1}, HF
E[F|N] = cl{E[fin|N:]: n2>1},  as.
FBHELE {fon € SL, n> 1), HF
E[F|o(F)] = cl{E(faznlo(F): n21}  as.
B{fa: 021} ={fin, fon: n>1}, B (W)AH
E[FIN] = c{EUfIND = n > 1} = cl{E[fulo(F)]: n 2 1) =E[Flo(F)]  a.s.

(F)HE.
. BERE2ITA, hE X 2.1 B R, ERRMAA (X "), (1L (3] AE R %t fiy B
MEERLL, ESLETE 2.1 R (1], [3) SIS HET .

§3. SRELRARLESHALREBMTEIRNRR

X THEMET/RU FRTEE I M ERHE (ER k. R ABNRE, £1].3)+
A LR, (BHFETERF MY, I

(A) [IEHE3LIUGHENE: IHEZ 2" € X*, {o(z*, F(w)); te TIHDRUER(F; te
TYR S RELAES. iR, 0B (F; te T AP (X)-EDRIRE, W{o(z*, F); teT}
A EED KL, EISTE (3] 3 3.2 R R AE W] DA B,

(B) [BEHE3LIIN: HEX A4, {F; t € TYAP(X)ESRIARE WWEEr € X,
{d(z, Fy);t € TY AEET K.

b ATEMGFIFATR, (A). (B)ESRAIEHK.

B ERRM [0,1] EHE4H LRV R, £

2" -1
=0 Toge<iyony + Z grltkrencesanyyomy, =120

1 223tk +1 .
Cn = o s-lio<e<iyamy + 2_:1 n —— Ik jance<(k+1)/27} 5 n=12--

"—[Uan], n=12---
M {F., n>1) %P (RVMEBENUFS. B

n n n

V o(Fe) = a(Fa) = \f o(n) = o(m) = \/ (&) = o(Gn).

k=1 k=1 k=1

Y KRR, B {f., n> [} HPHRYVEBKFS. BEH—FF: EBn, >n > 2,4

U, n#n
7’£1={ " g :'é 1 71:112;"';
7, Y on=mn
, n+1
C;:{Cn % ¢12 71:112"";
¢, H n=nmn,
Fv’l =[7’:2)C7/1]7 n= 1)2)7

!

o(Fp) =\ o(F{) = o(Fy).

k=1
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BAF, n > I}VADERES. B, n> 1}, (¢, n > ) WESEDEFH. TxL, Wy > 2
At A

P(p, 41 = . M1 = L 0, =0)= Plamizr <€ < goier) ol
it = gl = g T =0 = R e s = = g

1 P(smisr < € < 5:47) 1 1
’ _ ’ — = an FT = om ¥T - -
PO =g =0 = =0 chy = <1

B (i, n > BARREED KRS FEAE{C, n> 1) RELED K.

FX =R, WMX*AI4, {F,, n > 1} RP(X)EDEFEF, Wz € X* HERETF, BXHER
z€X, <zj, z>=1z. Wo(zf, Faw)) = 1(w), we QB {0z} Fa), n > I} RELED KR
¥, B (A) RBLSE.

Bz =0, Wd(z, F)=n,, {dz,F.), n> 1} FEZEDKFF), #(B) R AL

ARV EET TR S HER RN, SRR RSN LE, A RFEA .

SIE3.LF {20, } HXWATERTE, MHEEF € M[Q; X],

U(F) = U((l(l‘k, F), k=12, ) = \/ O'(d(Tk,F)) (31)

k=1

FERIFIIRHE (3]0 My [ X] RAEIAHE .
3| 3.2: BB, {2,235, } R X AT EIAFE NMERNF € M, [Q; X], &

o(F) = o(o(23, F), k>1)=\/ o(o(z], F)). (3.2)
k=1

iE: WF € Mp[Q; X]. WISHERM 2* € X*, o(a*, F) 3T o(F) BT, #&
a(a(z}, F), k>1)Co(F).
A=, B {3,235, - } R X* ORTEFE, BUE 2}, 1[I EF2.1.18,
Fzi,w)={z: <z},z>< a(2}, F(w))}
Ho(o(zy, F))) ATMBENIE . B F(a},w) Ho(o(e), F), k> 1) ATRIMBEHLEE. B [4) 28 1.0,
G(F(z},) = {(w,2) €2 x X : z € F(2},w)} € a(a(2}, F), k> 1) x Bx,
[

G Ft ) = (lw,2) €Qx X : z€ F(x},w)} € ooz}, F), k> 1) x Bx,
k=1 k=1

B0 Fet ) Folo(at, P), k> ) TRMEBLE.
B FBUBT Py (X), B[] RM1.4.7, w e Q,
F)= ({z€X; <2}z ><alei, FW)} = [ Flat,w).
k=1 k=1
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B FEF o(o(zy, F), k> V)TW, Blo(F) C o(o(z}, F), k> 1). FIEFIE.
EW3.1: W{FA, t € T)RPH(X)EEITE WERP(X)EDRIBHAERAR

{(d(z1, Fy), d(z2, F1),---), teT}

BUAL(RY, BN ) HRAZE M D KB, HF (21,22, } AX WATHARTE.
iF: Ad(t,w) = (d(21, Fi(w), d(z2, Ft(w), ), w€EQ

Ny =o(d(s,), s<t), teT, (3.3)
Nt=o(d(s,”), s>t), teT. (3.4)
BEH AFEE e LI[Q, N, P; X], 51331,
o(F) =o(d(t,”)), Ni=RN, N'=RN, (3.5)
#e e LQ,NLP; X], B{FR, t e T} HP(X)EDRAR, g2 1,
E(¢IN) = E¢lo(F)  as. (3.6)

B (3.5). (3.6)1BE(5|Ny) = E(E|Ny) = E(Elo(Fy)) = E(Elo(d(2))) a.s. FFEERR 215 {d(t, ), t € T}
BLL(RN, BY) HRAZ EW G K2,

Fe e UATIE.

EIE3.2: WXL, {z) k> 1) H X AT, {F.,t € TYR P (X) EREHLEE, W
{F,t e T} RO RIARBHRBRERE: {(o(z}, Fr),0(23, f1), - ), teT} ZL(RN,BN) IR
ZEEK D KR,

EASZ2RMITEFE 3.1, BOARE.
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The Definition of Set—Valued Markov Processes
and the Relative Problems

ZHENG JING ZHU ZUOBIN

( Anhui Normal Universilty, Wuhu, 241000) (Ningbo University, Ningbo, 315211 )

In this paper, we started from the simplest definition of Set-Valued Markov Processes, proved
the equivalence of it and some others ([1], [3]). In addition, we study the relation between Markov

property of Set-Valued Process and that of its real valued characters.
Keywords: Set-Valued Markov Process, distance function, support function.
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