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x F BE#Hl T qu:F;IIE

ZEE IRH

(FHhXH)

® (Q, &) R—FIHENE, XB—IRINEE, B (X) Jyx ) Borel 1452, B
XHEELEFENR DM —RB, BOFNAFIXHBHFUINETFXH—HBHN T E
(11, 23, WRMEEBE A (X)

U-'(B)={0,U(e)CB}E &

BET X WREHNERBHRN 0> X WREHTR BRI X PREYLT.

AH EE, %@ﬁt%%%‘éﬁil‘ﬂX, M @, &) BIXHIBESU R X PRV
MR FMF, EXamEMls, E—SoBREX ARFHEBERNER; B_BorREX
& (L'F) z=([], BIXH— %ﬁiﬁﬂﬁﬁﬁﬁﬂﬁmé&ﬁﬁ*ﬁ = ] 1 7= A A AR R 03, [43; &8

EBHTTEX AEREXEN LS IHERZRKNER 5], &5—8Boiiexho— &
BERT FESREER C(T)NER REX—84R2 W. Whitt B TIERHE, £8
-—ﬁB/\ﬂﬁﬁﬁIATTEﬂ‘.HE]jJN =21 & AEFI (L F) S LT 5 5 SRR IR

(=)

WX R—RETBTER (].).2, BN, EREGERFAREERMY, NINER
xc X,
Ix) <ilxll, < - <{lx]], <

R . F, XRI—RBGEEZE, KIC2ZH X,. XAP,BAXE X, I
HLRI L '
Pﬂx:x (XEX)
HF X byl st B #E—T08 ||+, #ksk, FFULP, BMNX B X, 5L R g,
BRG—HYE, BX), BX,) (n=1,2,-) BEFERXF X, g Borel B4 %.

* 1931 4£5 A 8 HUkZ,
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1 B =o(J B ), st o (U Bx) #mm U B Firesig
e o~ N

9 HIT Borel S RHIBR MK ARH AR o-RY, TTHFEER, X,
o IR X PO L P, D), T SB(X) C B0, ) BB, i

I/‘,la(.gl.%(x,.))cB(X).

Rz, MEFRHxh—AE, WMTFESZ, F=P(F)C PP, Ak P(F) ZRME
X, HiHE, F FC ) PP, RIRENEE LA F= () PO

neq

% x€ [ P, WATERERKn, BUH X,CF, §HIP~-x], <%, K
1%, = ||, <=~

XBEERNBEFZ {(x}CF, BFXIEREm, 4 n>=mi,

I =, 12 = %, <
PRBAZEX  x->x, BUE FRX BIA%, BRH x€F, XENT (PF =F, EE
PR E B, Fl (\PEEo( U B ), BitX mERAEaRT o U %5
), AiB o Bxp), aBhm o U B ) CBOO, HEBCO

=o( U B, ). iEs.

S1E2 % (T o ¢ CAIRX M-I, X, T BHXe U U T HK
BIRIEX EFENEINERT, X, I) MENX, W BX=0( BX)) EHF
G, NFEMTHER (0, @) RAQBIXWEMRAEU, URX PR T W %

ExHRUNE— X, DRI,
1 ﬁn%.%(x)w(%%(&», URBMNR, OB XH—m, BURX PRI

R, UBRR X, MHEHT, BANENe BB A (XD HEBEHBX)., RZ, W
RN G—eCAEX, BEEURN, UBRKHIT. WHTRBX) =0( BXD), Ul
RXWMENT. H—TH, EEAERET, o(l) B EXDCBX) BRRLK, MR
ZETNE, WEBE BX), MBEo(J BXD), BX, o( U BEXNER (Q,
)y N (2, &) B (X, BX)) WEELHRU, UBRKREX.(e€A) HINHEHLT,
{BU-'(®B)=BEI( ] BX)) FFUAUFRX BIRALT, TRMAMEN (2, ) 2
X ERRHE U X PHENTRN AR LR E—e, UR X, POEIT, WLH
RBX)=0(| ) FBX).

R MBEXE—RTEAGE (-1 WER, BEHUFRRmRN, WAER
(0, o) BIXWBGFURIX PHHTOAREZERNE—n, URE X, PRENT.

i AS51E 1A5IE 2 AlfE.
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(=

RERMFERX H— (LF) [ ([4], 22670 WHEE.

EBX #X.T)n=1,2,3HERENEHROEEERTE, X,CXn X% Xn1,
T 6 X, ERESHINRR T X= U X B L TN X, BIXHOBRABSL: 15
=x (x€X,)s, MUEX FMESEFRE LEBESVEROBENIENTHE, X, IVHKEH
&— (LF) =], B (X, O & TR,

RINTABEM (LF) FAKRATEEN, TEE— X, LNESRRE I ., B X8
£ (X, ) SAKEFEME (4], (31, »

ExR— (LF) &a, URNTTIZECQ, ) B XH— e, 4 2,=U""1(X,),
£ Q, LIRS ik o— R ¥ ,08], W (Q, &) HE—TTWER, KU BRIN 2,
X, —4 s, WAU.

BE2 N (R, &) BXHWUHUAXPHUBEITHRBELFARNEG—n, BF Q,
c FHU, 2 X, REEYLT.

ER  GiEsEE, BX.EXPRESE, e, =U(X)E o XIR BE T ,
WA Bx€ I, i B=ByNX, Ak

Ur'(B)=U"'"B)=U""(BxNX,)=U""(By) NU ' (X,),

HFU ' BE A, UNX)=Q, L U (BYE AL NQ, =, I U, BN, o)
B X, EEALIT,

FHERS I, HTERBE T, B4 Bx= U BxNX), BxNX, €T, FF LU
(BxNX)E A, HIFAC L, HHUTBNX)=ANQ,. HLEC, HItANQE
. M

U= B0 =0 (U Bx0X) )= U (BxNX)
= Uit BxnX) = U 4,ne) €,

MU R X PRI, E5E.

T &M (LE) SR HETRRIMER,

BX & SR—IGIMER, MR S WEMITE ZEE T HTE 3%, MHkZH— Lindelst
Z=[A [91,

513 (LF) ZExJ Lindelof HAMEREFKARE— X, BRTHNWAREERS
Al

B pBEE, FHA{G) X W—PFER, WHEAN G, H G.€ T #Ga=GaN
X,, B, {(GHU{XI}IMERXW—NIFESR, BREFTHRTFER, XUTRFEEHETF
{G.} T M {G.) RITTEMR X, —TTHFER, XHAS — X, % & Lindelot
2=, X, XREREN, HILRTHH.
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FERES . 2 (G IX—ATEE, WXE—n, {G.NX}IR X, W~/ &
%, BA X, RASHWERZR, ERFETHTES: (G.»NX,s =12}, BR
{Gatry Ln=1,2, - MERXW—ITHFHEH.

W48 (21, JRIMEA S AR~ NZER, MESPEMHEFHRS FE—SHEES
BEHNFE, WA S EOTEESEHK f(), #

={x 3 f(x) =0}

513 N 2 ME A Bl RO T HER TR 512

SIE4 (2] MR (V)T R—BHUET NEA SWEXT (0,.0) LRI, £
X— 0C 0, WH V@)U, MULREXTF (9, &) EREF S hupiLL.

SIS IR SHNEROEBER S HEREFLS BHHT % % R G
.

EW EHHERI0130), FEELEE. WRSENEH, FRIIE WALSE
FEB SO, f F= (10 =0}, BB F,= (x:[£00 < 1) RIFK, F= [1F, Hibl
FJ2 Gy f, XA F., Fu RIBZNAL, WA S ENEESRK 1,0, 1,0,
Fi={x:f;(x) =0}, i=1,2, BRAGR LND=0 (=1,2), T

Gy ={x:f (X)) - [, (X<}, Gy ={x:f,(¥) =~ [, (¥)>0}

RARZHBHNIE, FICGy, F,CG,, XIEHT SXRIEMM.

FESIE S PAAEWRINEREEHRAETREMSA (perfectly normal) [9], K
BRI AN S H B R A EM AR,

SIBe EIREINEIAIS HEMM (regulany[9], MY Sh{E—FEWITE EHA T
FHEEMN, SHNZEME,

iEBR & BAXHHTE,XCB, B x IR vV, i xc V. CB,M{V,; xEB}RBW
—AHEE, HENE, 88— V., TRxBITBE VI, FHETVICV,, B# {(VixcC
B} 3 BRI —ATFE =, HE%, THREN—-PIRFERZ (VI i=1,2, Y, T&

CD: vViD

<

vi.cJV,CB

ﬁ-C 8
<

B

Bipl B= UV,,, XM S ERITRAR F, %, B S HEMAEBR G %, TS
B DR Lindelot 2[f], Bijtes Tychonoff 3|5 ([91, p.113) BRRZIEM H, BT U
R NZ[A,
SIE7 % (LF) ZHE—-HW 52t MERER X, (/KA # R, Mx
N Z[d],
R WTERBE I WMR{G) NBH—AFEE, WHER,BNX, H X, Hil
&, (G.NX,} BBNX, W—HFEx, BAX. ZTHHK, M{G.NX,} Pk K BNX
M—TEFEE: (G.vNX.}, BT B= [J (BNX,), FR{G.(msi,n=1,2, e MER
BHM—T I FHEE, Mz (LF) 3 SRR ENR, Hich EL—3EUmx HNE {8
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LAV L& SIEAE. .

EE3 MFE (LF) FRAXE-BUSNEEKENERSTH X, N RIEARR, V.,
M (Q, &) BIXHBEHL, HE—oecQ, limV.(0)=V(), WVHRN (2, )
B x KREYLIC,

EE4 EHEXER— (LF) 50/, 84X, BRYTHH, WA (2, &) BXHHER
ZHPTU, VRN (8, &) BIXEELIT.

ER RAOVGIERNT X, hRERREF, BE

W+V)HF) = U U, + V) ().

BEE, H oW+, M W+VI@EF, B U@ +V@EF, Bl X= 1)
X, X, CXpo1s AT E—FSKRBY i, fHizn, U@EX, V@EX, MNlecUu-!
XD NV XD, BU@), Vo) BEEX, BR Ule)+V(0) =U@) +V(®)EF, i
BlLoE [ WU+V) (P, RZ, fufk o€ U W+ V)~ (F), WH izn, f U+V)
(w)EF,auU(co)+v<w)6F,Fﬁuwe<U+v§-l<F),Haac FCX, fiBlo€U+V)i (F).

A QY=U""(X,), Q' =V '(X,), NHEEH2mHE Y, Q'€ o, U, V, HBEMN
@Y, & NQY o (QF, & NAY B X, HEYIT, KA X, RSN ZEEEEREN,
U,, V, BSHEFBEMITFES (U}, (V) 8RR ([10],p.23), BR UG +V
7 @ine:, «wneined X, MR BEEIT, A UY +VvY—U,+V,, TR
U,+V, 2N einel B xhpldln (A X, yERERINTHR NS , ER X, PK
H%F, Hizn, FHEX hMHE, EHit

WU, +V) M) EWINA) N € f

AR W+VD I Xp e, HE

W+V); (F) =EJ U;+Vv) NP eo
EHMERT U +V & X hEBHLIE.
EAATER, ROBAF— EX—HIERL NZARER G,
SE 1 BRI S RERN, WS HNERMAEFE S HEM NS F SRR
Gty B F= [1G,y G ATFHIE GuriSG, (1= 1,2, L Gavs K Gows WAL
ELEA Tk
GE2 —FAIATIEER S H—NEANEERR S FEMARLEG £,

(=)

RAERTRFEENTUER (R, o ) B K RIS U B —BUE T K KBEHLITE &4,
WK BEEBRERBZEOLFT TR =N, AEET, RORER—TER %
TR K ZAERRELN, A k() RXKEEEL-n, nINNES T HMEBEFTHK
W&, NEREREHm, &
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(l%]l.,= max sup [xC(¢)|, x°0(t) =x(¢) EK(n).
0=1i E ]

iam [ |<
e} 2 K(n) L —BTEE,

=l <%l <o <[ %]l <

X — R yEHE K(n) EAEEH, MEK@MBRAI—BHONEENREEREZN, &KiME
WETEA K 2= E X H k(n) B/ RAgkm (5], frilg— (LF) =,

S8 (KM, [*ll.) =K.(n) &F45H,

TP EXNK.) F (CL=-n, nD™! REGIRE P, p(x) = (x19, x, . (=),
AL V0 R, =%, MBRPR—REMS, EECL-n n] Z2H 5K,
FEI(CL = n,u )™ WRP4HH, M Ka(n) HRFT 551,

BES N (9, o) BKEBRHUIKDUEILTHRELRERIER E(~x,
oc) F1i=0,1,2, - , U REXTE (2, &) FHEENHEIEH.

iEBR BT x€k, X Jix=xD@), MHFER t€E(-c,oc) Ki=0,1,2,-
oy JIMEK FESEH, T UV® =TiU, BIULEERBAN. THIERES H:

B p, KB K, (B ABE, px=x, x€K(n), X 2,=U"'(K(n)), U, AU
£ Q, LRRE, MU, 2N Q, B KBS,

% {r)2 RAeEEEY, WNEERR, m, SHMEE >0 RIER x, ck(n), BE

PuolU) {3 =% gl = (1 ] {02 [UD ) =290 | <e),
im1 k=0
B

{o: UL (r) =3P ) <el =2 N{o: UM (r) —x(r) | <e}, 3 EUP () -2 (r)
R (8, ) LOMAER, FULRELRT 0.0, TR

(PaolU) " {1 = %o lase} €0, A,

BEAA Ka(m) REFTAH, Ko (n) HUERTF S4BT 7T A FISREOBE, FTIA Pacl, R W
@0 8,0 ) B Knn) WREHLE. R 1, U, RAQ,, 2,0 B K KBNS

BHBREH
Qe,= [ H{e:|UCr)|=0}E,

frel>n

Bl 4, UR KR BEHLE.
()

UTRATE T h— o-BEWIEINER , BT = T, T, RTHEHE, T.CTw,
n=1,2,3,-, X (E, d) A—EREREME, 5BIH C(T, E) M C(T,E) REXT
T, T FB{ET EFPEELSLRBEHE,

fE C(T,, E) L3I#RERDP,,

P (X, y) = ‘sgg”d(x(ﬂ, y(t)),
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EMAH 1, M\ C(T,E) 3] C(T,E) WERMH: Ix=% fFHtcT, K RQ@)=x(), #F
C(T.E) LEXRIER

c Py (14X, 1Y)
— -k
P =2 2 Ty 1)

W C(T, B) RA—RIEREMH, I, 2N\ C(T,E) ¥ C(T,, E) WESME,

SI®9 R (E,d) BRWHW, AT, RBRVISEREENR, W CT,E) 2741,

iEBR HRAVEESR (T, DBEF SN, #B. £ T, WWEIGINE, BFERHSB.
MTEWRN T, WEREZNES, WFR-TIHE, FTE— (B, B.JEF, H
{Bis+sBa} FFAEM T, WERH S LRAERE A, AP EHERESRIEE T. Y HERS
AERER ISR & b TF,ZE“’ Hi1f§— Ei, #& B, s B Bi,-, BL
HTFNEENZ. Y (B, B.} BUR F, FIBENXMHERA S &E, B8 K, N
KhR—TTEEE.

% S={e}.2; BYE (E, ) LWENTHE, HE—HH {ELE, -, EJEX, &
XET, PBEF SHHAES—E BEERVHLEBHEEFTTHEL 1, XK {E,E,, ,E}
B R, i X B RO R BB &R TTEY, iEh0o.

HEg— e RIEEHEm, MRBRET C(T,,E) HITHE x=x(1),

1
‘seupn d(x(t),¢(t))<-,;;

EUEEZE—E{’F"M” ﬁ% 5"={X¢,.=¢E®,m=1,2,---,} %C(Tn! E) E"J—‘Efﬁ?%,
BAVKIEHABRELE C(TaE) HRE.

EEK x=x(t) € C(T,,E) X 8>09 Bﬁm?ﬁﬁ\ﬁ, ﬁ—n]:l—<“§“9 ﬁﬁ“tETny %IJ A
XOWESLE, TR—FHGC, € B, f#1€G, HAB T EGM, dxt),x)<-L .
Hﬁﬁlyr Gz=T,.,T,.X%'%§JZB<Lﬁﬁtﬂﬁkﬂﬁ@%’l‘@n'",@k ,;E, E{G‘n“"G’h}*‘?
ﬁETn B"J"%ﬁ%y Eﬂ {G'u"UGfk}Ey’ X?j‘ﬁ-‘—‘ti, HX e, €8, ﬁi d(x(t;)’e"i)<71"7.
/?\ Elth, E; =G,y ﬂG.C. 9""Ek=G'kn(b.@iGrcl ’ WJJ {Ely"'sEk}yng E‘J““’ﬁ‘@%‘l
Gy BI{Ey,,E.} €A GEE, HERIEER, WFRHEB, &£X

¢(t)=en,' % tEE, (i=1,2,""k),
neco, HXHEE . %H i, ff tcE, Tk
ACxR(D) ,6(1)) SACER(D) ,X(1)) +A(X(E) s e0,) <

M

sup d(x(1), $(t)) <L

teTn m
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Py (X(1), X5y m(t)) = supd(x(t) Koo m(1))

t2Tw

< Sup d(x(1), $(1)) + 5UD A((1), Ko (1)) <L+__<e

teTw

HIREMIFILH C(T.E) BT 45k, EHEI(C(T,ENCC(T,,E). fENT 5 ERER

WF =M, 1L(C(T,E)) A4, BEAIETFE x1):2.CC(T,E), ## {1xV} % 1.(C
(T,E)) b, BR{(xP:i=1,2,3n=1,2, R C(T, E) T FIF &, Es.

BE6 WMATHRESIEIPNAHE, URNM (Q, &) B C(T, E)RWBS, WUk
C(T,E) MMM TN EEL&LERNNE— €T, U,=J, - UHBEMN (9, &) 3 (E,dE
BEMLIT, SEAET, B C(T,E) B|E WRRMEE: Jx=x(1),

EHR HR I, RNCT,E) Bl (E,d) Mgy, RUSKERER, THIELSSH,

BT, RoM, HREIEBETE, (¢0)0. FF C(T,E) HEEAR N=
{x:9 (X,x)<<e}, BAR

{@:U, (@) EN} = {o: supd(] oU,, X, (1)) <€}

t€Tn

= [ {0:dUgmeu , %, (1)<} = [ TmeU) NG (), 8),

AU, =1,:U,N(%, (1), &) = {e:d (e, x, (1)) <€, e CEY HBE (J4 ™ oU, )" I N(X, (1), &)
=U7~1) N(x, (1", &) RET o1, Ll {eo:U(0) EN}E o, RIELREIE 9 HIEH,

C(T,,E) RV, Hit C(T,E) MEBFERRTIHES NMHRNOGE, XHX C(T,,E)
PEBFHEG, UJ(G)E ., FTLIN C(T,,E) HEZFHLE FIrR.,

Bk FR C(T,E)PMASE, BI(F) £I1,(F) EC(T.,E)yMyAE, Wu (1,F)
€, BRATKIEM

U-'(F) = fiu;‘ (1,CF)) (%)

8% U-'Hc U AF), RAEIMEROEEXRRTUT. #oc (1 U
(L(F)), MitE—n, U ) ELFE), FE *,€F, # p”<un<m),1nx..><%, TREp

sup d(J,U(®), x (t))<-‘

tETw

FENEREEH, Kk,
P, (U (@), I,(X))<Pyry;Upe (@) I,+,(X,))

Bl x,—>U(w), fiF2HE, EHUW)EF, BocU-Y(F), (»)REIF.
B R, FFCT,F HEMALF, U (F)cwf XHBHURZ C(T,E) HHIBE
T,
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RAI (—) BRI, FEIERESIEIWEHT, B(CT,E) SERFE,
BJ C (T, E)—>(E,d) i Borel WIS MR/ o REAR, Hitsit 5EHE 6 FM.
W. Whitt £ [6]1 ek T=[0, <11 (E,d) AZLHERERNFIT LREA o-K
BHERK C(T, E) MR, BRI ERGRIETT W, Whitt, gL,

$8 % X m
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Some Notes on Random Elements
By Wu Zhiquan( &% %) and Wang Xiangchen( £ L)

Abstract

The purpose of this paper is to discuss necessary and sufficient conditions
for a mapping from a measurable space into a special type space to be a random
element in this space,

This paper is divited into four parts. In the first part, the main 1esult is
that if X is a space with a countable family of seminorms, then a mapping U:Q

—X is a random element in X if and only if U is a 1andom element in X, for
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each n, here X, is. X endowed with the n-th seminorm. In the second part, we sup-
pose X being a (LF) space, i. e. the strictive inductive limit of a sequence of
local convex complete linear metric spaces, {X,}. and prove that a mapping U:(Q,
&)—>X is a random element in X if and only if for each n the 1estriction of U on
Q,, ), U, is a random element in X, here Q, is the inverse image of X, un-
de1 U and &, is the tiace o -algebra of o on @, In addition, some new topologi-
cal results for N-space and several topological properties of random elements in
(LF) space are presented. The main result of the third part is that the necessary
and sufficient condition for U being a radom element in K, the space of infinite-
ly differentiable functions with compa:zt support, is that U(i) (t) is an ordinary
random variable for each t€( - o0, + ) and i=0,1,2,+-+» The last part is de-
voted to the investigation on the random elements in C(T,E), the space of all
continuous functinns on T with values in a seperable semimetric space E where
T is a og-compact topological space, We arrive at a necessaty and sufficient con-
dition for a mapping being a random element in C(T,E). It is a generalization

of a 1esult of W, Whitt,
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