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1 5]

I3 R F R GRS R RIS BRI - RAF 2 T T2, w3 WICHER [1-9]. 7ESaa i
SCHRHY, Bojdecki 5 U8 BFR T (d, o, ) A XKLTF REMHORIREEE. 2 6 =1, TFERL
T, TTEAM. Bojdecki® S IEM T (d, o, 1) KT RGP ORREE. 8 < 1 MEHBLE
SCHER [7,8] 8T AR

Zhang®! B T B R Brown 1230 &7 A7 B O AR BR B 3, —REME B R,
HB R H Lebesgue W B, 55 —FAFENE K, B R HE Brown B3h#%H]. XI T Lebesgue
BERIIEE, 2 d> 4, REBCY IR 4ERT, RSN X Wiener 2. %4 4 < 3, B
BARSEZET, RIS K¢, KB K ZIEWE, A & R? LR Lebesgue MW, (¢)iso0 /&
SAH Gauss IR, X TRENBRIEE, 24 d <5 F d > 7, GEBCHRARFAE = I, HRERAT
A5 Lebesgue B RBP4 d = 6, BIIG AL, RIS R FPE) (FELERE 1.4).
{H/2 Zhang® FUEB T i F2 17 BR 4E 4 AR sk

ASCKHE Zhang® (45 B 21550k, Hod s BME AUAE SRR R A Kolmogorov #EN.
SCHR 9] FIBR S04 AR B, B UERR Bk I 75 B AR 4 AR LA R A, BRR e (il 4
FraE) IRIERIBE LR, REMhTE. 3% Bojdecki 25 451 {8 K&, ASCHIAE BRI Fourier 4%
BAEAEETH, SRR RIETEA KGN, JTCHEXN T A ELE R, N2 5
etik R

C(RY) F£7n RY EHFELERERE. BUE p > d, & ¢p(z) == (14 [2[*) 772, z € RL
4 Cy(R?) = {f € C(RY) : |f(x)| < const-gp(x)}. IXLEHEA AR TTHTAE K K55 2 DA
EAR <+, B, CF(RY). & My(RY) Fx R LK) Radon B p 4K, X HTH K
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f e CpRY), #EH (n, f) = [ f(@)u(dz) < co. Mp(RY) ERREL p ¥kIRHh: jue — p 23 BACSRS
FIEW f e CyRY), (un, f) — (1 f> R? ) Lebesgue ML H A, BR X € M,(RY). 4
|- || F RY _ER_ BRI A E

4 S (RY) FoR R B PR BRI K Schwarz 2506, Bl: (R FHIEE f N T5TAT
W, BRI AN EFEEN R o = (a1,..., aq), BH

. |0 f ()] = 0,
XH
glel

aaf(:[,') = Wf(xl, . .,xd),
1 d

la| = a1 + -+ aq. L (RY) LRI EHCUF RS H:
f = pa(f) :=sup{(1 + |z|™)|0% f(x)| : x € RY, |a| < n}, n=0,1,2,....
S (RY) Fon S(RY) BB, TELSRIES. 7+ (RY) £ 7(RY) RS ITRE.
LR ENARRBEREE. "W = {w,t > 0} & R LR #E Brown 123)), H#EH
KHEN (P)iso, BEERBUN pi(z) = (2nt) =2 exp{—|z|?/2t}. # Brown BFITEHIZE M,([R?)
{EH) Markov 372 X = (X,,Q,,), ¥ME Xo = p, MR T 45 H

E, exp{—(Xs, [)} = exp{—(p,w:f)}, [f€CF(R?), (1.1)
XE w. f R TR ME— 59 10
wtf = Ptf - 1 / Pt,S[TUQf]dS t> 0. (12)
B XN = (X}, Q,) &= M,(R?) fH Markov 72, HHB MM T4 H:
exXpy— A = eX — Wi — t , Wt—g S e, .
Buexp(~(x 1} =exp{ = Guunf) = [ un-.pjas) (13)

KH w f R (1.2) K X VB RS A #8008 Brown 183, & (V)0 Bn X?
FSEhAN PR

= /Ot X2ds, t=0. (1.4)
HTAEER, BE X =0. B (1.3) 1 (1.4) 3K, 78 Y i Laplace ¥Z &
Bep{~(7 )} = e { - [ (vifas) (1.5
XH VL R TR R E— 55 A
Vof = /0 P, fdr — %/O P, [V2fldr, 0<s<t. (1.6)
& X
(Zr(t), ) = (DY, ) — E(Yr. )], e (R, (1.7)
Hrp
T, d < 3,
ci(T) = T(logT)"/?, d=4, (1.8)
T, d>5

89



TKHE: PR BGE Brown 123K 558K

FATERH

FE 11 (1) HBd<3i, MMERNK >0, FE >0, B o<s<t< K, &
E((Zr(t), f) — (Zr(s), [))? < calt — 5)¥/2.

(2) Hd>4 I, MEER K >0, ffE 2 >0, R 0<s<t< K I, A
E((Zr(t), f) = (Zr(s), [)* < calt — s)*

DL 455k B 3k [9):

EE 1.2 (WICHR [9) EHE 2.3) U T — oo B, (Zr(t) =0 MABERES AT 7/ (RY)

EFLE Gauss I (Gr)iso:
1) M d<3 B, Gy=n, HH ()0 RIBELEPISEEF LR Gauss T, Hih T ZW T

2 H:
t1 s r+to—t1 r
Eng, e, :/ dS/ dr/ dw/ (w+w') " 2dw’ = c(t1,ta), t2 >t
0 0 0 0

2) M d >4 B (Geso 2 7 (RY) EHFLE Gauss I8, Hih7 240 N4 H:
E[th (f)Gtz(g)] = Cd(tl /\t2)27 fag € y(Rd)a

Hr

! (271—) ) d =4,

/ dw/ dw’ //pw+w x,y)f (y)dxdy, d=5.

FHERE 1.1 F0 1.2 & OCHR [11) 152

EE 1.3 (Zr(t))iso SIS T B 1.2 Frifiid 1) .7/ (RY) fEH OB Gauss IFE (Gy) 0.

HISCHR [12], W] AREMER 200 (Q, F, Q), 45 {0 : t > 0} A {X?: ¢t > 0} ZEH EE X,
Hr {oy: t = 0} &N Brown i83), #1MH 00 = \. L€ {0 :t >0}, {XP:t >0} B
R Brown B30, BRH {0 : t > 0} ¥4, ¥ME X¢ = 0. {XF,t > 0} B Laplace ¥Z Bl
T H:

Cq=

Eexp{—(X{, )} = E[E exp{— (X}, f)}|o(0s, 5 < )]

t
:Eexp{—/0 <Qs,wt_sf>ds}

=exp{—(\, Uef)}, (1.9)
XE w fRTTRE (1.2) BIfF, U f 2T I5RERIME— 551
Usf = / Po_(w, f)dr — l/ P, [U%fldr, 0<s<t. (1.10)
0 2 0
{X¢:t >0} A Brown B RHIE Brown iB3)). 4 (V)0 £78 X HIGALHT,
Y2 :/txgds, t>0, (1.11)
0
Y@ [f] Laplace ¥Z BRI N 45 H:
Eexp{—(Y?, )} = exp{—(\, u.f)}, (1.12)
K . f B wf BN V.F JEHRE (1.10) B, Hd v MRS (1.6) g 4
(Z3(t), f) = b (DY, /) = BY G ), fe s R, (1.13)
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Hr

10—d
T,

ba(T) = { (1.14)

3<
T, d>T.
BATIEH
FE 1.4 (1) B3<d<b B, SEREK K >0, 74 ¢35 > 0, 18 0< s <t < K I,
f
E((Z5(t), f) — (Z3(s), [))* < es(t — 5)*/2.
(2) BHd>6 0, MMEER K >0, fFlEc, >0, HfF 0<s<t< KW, H
E(Z2(t), f) = (Z3(s), )* < calt = )%
Zhangl® CEIEI T 22 KIH BR4E0 A8
EIE 1.5 (JLICHR [9] EH 2.2) % d >3, T — oo B, (Z2(1))is0 KA FRYEDNASLT
S (RY) L Gauss IEFE (Hy)eo:
a) 43<d<5 B, H =g\ Hif (st)e=0 RIEEN P OR Gauss T, Hih vz
WREH: Eq, g, = c(t,t2), t1 < ta.
X d=3,5,

6-d, wa 10a (8$—d)(10 - d)
8

1 _ 6-d
C(t17t2):§Cd(27f) vz {T(h Pttt )+ tita(th +t2) 2

—20;361(151 +t2)m2d—4;d|t2—t1|102d]a (1.15)
K Ca=[(1-d/2)(2—d/2)---(5—d/2)]7";
M d =4 W,
1 1 . )
c(ty,t2) = 5(27r)*2 {6(@? + t%) log(t1 +t2) — ti’ logty — t% log ta)
1 .
—ﬁ(t‘f + 15— [ta — t1|2t2)]~ (1.16)

b) % d>T7H, (H)iso & . (RY) AL Gauss FE, 7 ZW T4

BIH, (f)Hi,(9)] = §(t A 12)? /0 b /O ” dwdw’

X //pww(fc,y)f(fﬂ)g(y)dwdy, f,9€ SRY; (1.17)

o)Md=060, H =H +H? X8 HO R H® FEM. BE# HY = 70 (7)1>0
IS RO Gauss WFE, HITE: En,m, = clty, o), 3 e(t,1) = Las(2m) 312,
ot t) = %(2@*3 [% - 11—6(152 - t1)210g%
HP B 7' (RY) HH D Gauss W, PI7ZH (1.17) 4.
HER 1.4 F1 1.5 K 3CHR [11] 152
EE 1.6 Hd>3,T— oo, (Z(1)iz0 HIEETEE 1.5 Prifiide ./ (RY) {HF
> Gauss ITFE (Hy)iso.

:|, 11 < tg; (118)
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2 EIEAYIERR
AAFEER 1.1, 1.3, 1.4, 1.6 IIEH. TAE [, FdHh [ DU fhvhHEE R
IPfIl < e(LAs™2), (2.1)

Hrh ¢ = max{(2m)~2, || f]|}. FTF £ e L(RY), XEM Fourier ZHe f: f(z) = [ @2 f(2)dz.
B fER. BHIEH, WEAW f,9 € Z(RY),

Pof(x) = e~ f(a), (2.2)
/fx = 21)d/f(x)§(—x)dx. (2.3)
ﬂ:ﬂf‘flgzl dr < oo, d>n. EX
,_ 1 |f ()]
C, = (27r)d/ PR dz, (2.4)

AR, FEEH 1.1-1.6 MIERS, BAMEE K=1,(\, f)=1. Wl d=t—s.
2.1 HBEMBR
EE 1.1 BERR (1) HSEH (1.4) M (1.7) X153
E((Zr(t), ) — (Zr(s). [))? = Cd?T)Q / / Cov((X 2y, FYX2, F))dudo.
el (1.2) A1 (1.3) N1BE] X Mth T ZE
Cov({X), f /dm/ N Pof Poro_ufldn, 0<u<ov<l.
B (2.2) 1 (2.3) 450

E((Zr(t), f)
2

G

A/ 2n+v—u)Tx =

t m
/ w [ dv m/ dn/e_(%'w W7l f(2) 2da.
s 0

(A fy =1 BT EEHR, 4 1<d<3 R

N
&

(Z1(s), )
d

N,
v

u
y. W |f| <

/N
~
3o
lle. ~—
ES
T~ —
o |
I
§\H
joW
S
:N:
oW
3
N
3
o
3
+
S
|
&
N
S
—
=
Q
N

(t — 5)3/2, d =3,
(2) B fr=c, ( )f H (15)$ﬂ (1.6) RAFZH

Eexp{-0[{Zr(t), f) — (Zr(s), >]}—exp{ / dr/ N\ Va0, fr) )du} := exp B, (2.5)
KH V0, fr) RWT TR

uN6T u
1
V6, fr) :9/ Py frdl — 5/ Py VR0, fr)dl, u < tT. (2.6)
0 0
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PR S, SRR uw <tT, H

aVu(gv fT) /U/\dT

—e = Py_yfrdl,
=), frdl

02V, (6, fr) :_/“P WVl )|\ o
06° =0 o 90 =0 7

83‘/“(0 I1) / P, OVim 0 fT) oV, Vin(0, fr) 2dm (2.7)
R 9=0 o 06? 9=0 7 .

DUF R Va6, fr) A Vi, 38 20| AR e k= 1,2,3, FARATHOHAE 6 =0
fME.  B™ R B RT 0 1 n Br 38 £ (2.5) AMLKRFHEE
E((Z1(t), f) = (Zr(s), [))* = 3[B®)* + BW, (2.8)

tT r 2
aV,
B<2>:/ dr/ <>\, <—“) >du,
0 0 00
r r 2%V, r oV, 0V,
(4) _ u u .
B 3/0 dr/o <)\, ( 502 ) >du+4/ dr/ < TE >du. (2.9)

H1EF] B® ffliih, HAREER S e >0, 1—e " <1z Fd>5 R, B (2.2) f(23)
PAR (2.7) J%T@J

XH

tT uNOT uN6T R
(2)— dr du dm/ dl/ ~@u-t=m)le] |f (z )| dz
5T eulzl?
dr 72u\z\ du /( | |2 > |fT( )|2d{E
6T|9L’|z 1
dr e~ 2ulel du/( e ) | fr(z)|?dx

tT 6T

dr |fT dm

|:c|4

T , _ =0Tz -
/t ar / 20T al g / (1 ‘fx; )|fT<:c>|2dx
B 5 - |f (=
= @n)d (1+/0 e 2ydy> |x|4 d

§C4 (2.10)
KH O (2 )Jié"tﬂ. Y d =4 I, HAEIE
w1 1 1 — e~ Tlzl?
Cy = (2m)d [i‘iﬁ 1OgT/( EE )If( )| dx} < 0. (2.11)
HIASE L,
1—6_T|x|2 ~ 2 0r < (27) 1 1_6—T7“2d
e L

. % 1— —Tr? 1 1— —Tr?
([ e [
0 T % r
< (2m)3 1 +logT
< T g .
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BHFEN, | %mxﬂ%x < oo, ZE LH1E (2.11) . M (2.10) REIE 3 AR S 4%

z|>1

g 4 d =4 W, 53

0 g 1 [l—e Tl 3
< =
= (2n)d (1+/0 e dy) [logT/ EL |f(z)]"dx| < 2C4§

id Cy=Cyv oy, Fi

B

[BP)? < Zcf(t —5)? (2.12)
XFd >4 AL, BUFIE BW. H (2.9) X, B X
B®W = 3111 + 41V, (2.13)

Hr

III—/ dr/ < (892> >du,
WV, 03V,

Md>5 0, FA (2 1) JC_I%nﬁnTﬁEfrE B w > 0T Fl u < 0T FHRRAL:

/Pu m(/ Prn—1j0,5m)( )del) dm

gT—l(stH/ Pu_mdm/ P fdl
0 0
=CLT™ 14, (2.14)

892

XE L= |f] fo‘x’ mPyfdm. 24 d =4 B, FRER O = || f|| suprsq (@ fOT[Plfdl) < 00.
KT (2.14) RFHEHATE2)

2 U
G| < @oeny o) [ -0 piga < cpr

i Cp =CLVCOL. Bl (2.12) XA

tT 8 V.
< 1 u
< CpT ™15 / / < ‘ o

HfbT IV, HEkAE L4 h (2.7) M (2.14) K,

Vi,
063

* d>5 B, H Fourier ZH#f33|

tT T
Iv<3CFT—15/ dr/ < Oy / Py y—= >
tT N
:3CF(27r)_dT_15/ dr/ du/|fT(x)|2dx

0 0

uN6T u mAST

X/ e—(u—l>|x|2dl/ e—(u—m>|x|2dm/ o= (m=m)lal? g,
0 0 0

< gC4CF(52. (2.16)

> < BPCré < gc4cp(52. (2.15)

oV,
06

dl.

u
< 3CFT—15/ P,
0
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M d =4, N (2.16) REIEE 2 BilHHE,
tT T u
<3Cr@2m) 4% | dr | du [ |fr(2))?d —n)e~(wmmlelyg
IV <3Cp(27) /0 7“/0 u/|fT(a:)| x/o (u—mn)e n

3 gl 1 1— e Tlal*
<2
< SCp(am) <1OgT/ i@
3
2

~C4Cré?.

B _FR R AT
BW L 31T + 41V < 11C4Cpé>. (2.17)
BEGE (2.12) 1 (2.8) R, BEEH
E((Zr(t), f) — (Zr(s), ) < calt — )%,
Hr ¢y =702 +11C,Cp.

2.1 MENBR
EIE 1.4 BERR (1) B 3<d <5 B, B (1.9) F (1.10) 8, AMEER 0<s <t < 1,

E(<Z§‘(t)af> - <Z§‘(S)7f>)2 =1+,

t t uT l
=o7% 3 / du / dv / dl / N P f Posor—ur f)dn
s u 0 0

+ t uT
J= 2T—*3/ du/ dv/ AU+ T = uT)Pif Pryor—ur f)dl-
s u 0
VRN o> 0 B 1 — e <aV/2 % d=5 0, 0L 2.1 /N HE B R, TS

QT% ‘ ‘ —(v—u)T|z|? “ " —onT|z|?| F 2
ISW du | e dv [ dm dn [ e |f(x)|*dx
_ T3 /t |

1— (t uw)T|z|? du /
S @y ks |4

1 /tmd /If |3|2

(27T )é
<3C5(t - s)2.
2 d = 3,4 i, %UT& I < L0t —5)% XTF J, B Fourier 28 H A8 A5 L,

2 l t t - uT
J= dT%_B/ d“/ d”/|f($)|2d$/ 1(1 + 0T — uT)e~ GHoT—uDlef gy
(27") s u 0

=gy o [0 [ [t o

1 5 t t v+u
NTErL )d/e_‘y‘ dy/ du/ dv/ m2 2
™ S u v—Uu

<(t—s)”
REX 3 =Chyv CyV 1, SBRUT (1) A HIED.
(2) 38 fr=0"(T)f. % d>6 I, g1 (1.5)-(1.7) XA

Boo246).1) - 02800y =ew {3 [ a [ovvians ] L o

XH

3

[\

N|Q_
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XE V& (2.6) NI, u. = w0, fr) 2T HIERF:
u, (0, fr) = /0 P, Vidl — % /O P._uidl. (2.18)

1% (2.8) RIIE I —HE, TT75
E((Z(t), f) — (Z8(s), f))' =3(B® + BS)? + BW + B{Y

<6(BP)? +6(BS?)? + BW + BSY, (2.19)
XE
tT 1 tT
B=—_ / dr/ (N V2Hdr, By = 5/ (A u2)dr. (2.20)
0
i (2.12) 1 (2.17) K53
(B®)? < %Cf(t —5)2, BW <11C,Cp(t — 5)% (2.21)
PLF i B f1 BYY. i (2.18) R,
au INST rAST
" / dl/ P,._ udeuf/ (r — m)P._p, frdm, (2.22)
0
/ dl/ Qdm—/rP dul Ny (2.23)
892 - 6—0 0 "\ o0 0=0 ’ .
w| OV, 02V, Oy 0%y
893 7—3/ dl/ Prom=—s W&:O / Py |, dl, (2.24)

PR RS %‘920 A % (k=1,2,3), WX+ d > 7, A Fourier Z2#F Schwarz HNER,

tT rAST 2
B§2>:/O <>\, </0 (r—m)Prmedm> >dr
tT rAST 2
< (2717) / dr/|fT )| dx</ (r—m)e(rm)IQdm)

< 6 |2d / 2 —dey
S (2 le6

:Cg(s.
Y d=06 N, HEF

rA6T
B§2 / d?"/|fT | dﬂ?(/ (7’*_ ) —(r— m)Tzdm> — B(2)+B§§),
0
XH
x)|2da?/ / mne~ "t dmdn,
0 0

(2m) Jo
5T rooper
- (271r)d/0 dr/o /O mn(m+n)‘%dmdn/|fT((m+n)—%y)|2e—\y\2dy
2

2(2m)dr2’

5T
dr
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AU,

5T 6T
Bég) = (27r / dr/|fT |2dx/ / r—m)(r —n)e”r—m= mle dmdn

T 2 sT
< ——s vV 0T — 2d
16(27T)d/2/0 ( T+ \/;) T

«_ 0
= 2(2m)d/2”
it G = Ch V s, WAHT d > 6, 7858 BY fffiiit

(B$)? < C3(t — s)2. (2.25)

Hfh BSY, d (2.20) 48

tT 2 2 tT 3
4 0“u, ou, 0°u, -
B, 73/0 <)\, ( 502 > >dr+4/0 < 50 893 >dr =:3K + 4L, (2.26)

XE u, & (2.18) AHIME. B (2 7) D (2 22) A4 W 5| f|| A Qum 6|\f|\
e AT (2.23) REF | De| < ojT s, Hob Cf = £ (S7 w 1/\u 2)du) S
Cyp=CpvCp, H Cp & 2.1 /J\ﬂj%l)\B’J %;bjl. FA (2.12). (2.23) #1 (2.25) RFF)

[T 0?u, 3 9
KéCfT ) A, d?“éCf §C4+CG o”. (2.27)

902
Sttt L, BhFE L. E%%% |ZVe| < C;T—16 LUK |28 | < CpT—'6, FRH (2.26) Fil
(2.24) K, 715

002

tT
< 30T 15/ < 8“”"/ (r —m)P,— maavgd >dr

tr ou oy
-1 T
+3C;T 6/0 <)\, 0 /0 Pr,l—ae dl> dr

= 3L1 + 3L2

FIF Fourier ZEHAIX BY Mfhih, FMUTF (2.16) RIEW, M d > 7 W, H Ly < CsC;62
Hl Ly < CsCp0 AL 455 (2.26) K (2.27) RAEE

BYY < 3K +12Ly + 12Ly < (5C4Cy + 27C6C) 5>
BJa, HH (2.19) XA
E((Z3(t), f) = (Z3(s), /) < ealt = s)?,
H ¢y = 14CF 4 11C4Cy + 6(Cg)* 4 5C4C + 27C6Cyr.

EIE 1.3 0 1.6 RYIERE  EEE 1.1 R0 1.4 KOCER [11)], FRA {Z0(t) -t > 0} A
{Z4(t) : t = 0} 7E C([0,1],."(RY)) H . MRHESCHR [13], FIHEEE 1.2 F1 1.5 /52HEH.

22 3CHR
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