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Chung BXPECHE, WC (3, EHE 5.1). ®EfHE S EIEEAESC [4] FFRA Brown Za iz
PR BRUC S K. 3C [5] JIERA T Brown 233t #E Holder YU T AYIZ BRUCSIGEBE. X R IE
Chung WFR &, NTHEABF, £3C (1] H, De Acosta 138 T fE—FGEE T A Brown 234
SERLAUSCSE BE . Lucas 73 (6] RN T 5 —FHER M —BEECT Brown i2 842481 Chung
SEECHE. Lucas Al Thilly [ % Holder JE%0 TS Brown 2 ZE 448 Chung ST HUELIET T HF5E,
52T Brown i2ELMAE Holder 40 F YR Chung XEUERANZ AR ASCHFST Brown
1_3JJ C-R BUMA T SRt iR 2 22, 153 T Brown 22341 7E Holder YE%{ ) RIAZ K Chung
XTI

Ww = {(w},...,wd) : t > 0} & d- 4EbrUE Brown 23}, €(RY) = {f;f : [0,1] — R,
SHELE}, TSR f := supgcs<y [F(B)]. ' Go(RY) = {f € €(RY) : f(0) =0},

H(RY = {he%(Rd) h R, \|h||H(Rd)_/ It |dt<oo}
Z R Banach Z3[]:
@)= {re ) ifla= s HOION L

s,t€[0,1], s#t |t - S|a

€Y O(Rd) {f c %Q(Rd) lim sup |f(t) - f(S)‘ _ 0}7
=0 5 te[0,1] |t — s|«
0<|t—s|<8

Hfo<a<i
BB T2 €20(RY) — [0, o0,

1
o — { %/O h(t)2dt,  he HRY),
+00 =,
K ={feHR; I(f) <1}.
B30, W g, by BB (0,1) B (0,67 ) AYARIRELLREL, T2
(i) @y < by T w € (0,1) oz, H. lim, .o a, = 0;
(i) o A,

see\ 10 log(b. /ax
(iii) limy .o W = +00.

2 4, = log %, By = (aufu)_%. A(t,u) ILHIE s — w(t + ays) —w(t), s € [0,1], t €
[0, by — ay]. 3C (3] UERIFEFEREL k() > 0, #i15
lim e/ (1729 Jog P{||w]|a < €} = k(). (1.1)
i H, XE fe K, r>0fy=4—a

hm e/ og P (H

AL RGBT
EHE 1.1 QR () A () BOL, ARA, SHERT fe K B I(f) <1, A
liminf £17% inf  [|B.A(tu) — flla = b(f), as.,

u—0 t€[0,by —aqy)

Hoft b(f) = (££505)7, v = — o, EEH B k(o) W0 (11) &L

< ra) = —I(f) - ’;Ef‘j (1.2)

1/(27)
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EIE 1.2 WUREMF (1), (i) M (i) #WGL, A, SHEM fe K HI(f) <1, H
lim /.=  inf ol 1BuA(t,u) — flla = b(f), as.,

u—0 t€[0,b, —
A b(f) = (255507, v = 3 — o, IEHH k(a) 41 (1.1) X
13 Y b, =e 2 a, = u b, FREMEE Brown JZFELMINKSGRE. 3C 8] Fii
B AT R AL

2 E3¥ 1.1 §YiEeH

5|38 2.1 XHE{T Borel 4 A C €*0(RY),
limsupe?log P(sew € A) < —A(A4), lim i(I)lf e?log P(ew € A) > fA(jl),

e—0
,ﬁ;EP A(A) = infheA I(h)
JEEA ULSC (2, R 2.1]. JERH DARE.
BIHE 2.2 % ¢, > 2, XMEE/M >0, H
P< |w(T +t) —w(t) — (w(T + s) —w(s))] 277>

sup sup p
0<T<10<s<t<cy, |t — s

N3

s3%P(amnw@+o—wmmzﬂ)+£P(wm|mw+»—wumz
0<T<1 2 0<s<1

JEEA WC [5, 513 2.2]. JIERH PR
I3 23 WEE feKHIf) <1l A

liminf /L™  inf | 1BuA(t, 1) — flla = b(f), as.

u—0 t€[0,by—ay

EBE (1) # limsup, o 220elt) < oo FRAFFAE 0 < M < oo, ffifs be < (logby )™, Hiih

loglogb;1
b, log bt
log 24282 < (M + 1)loglog b, *. (2.1)
Gy
oghbt\——2_ n > > u
4 1(u) = ay(log %) =29 ay, = eXp(—W). P k= [Z(Znﬁ] Xt =

W) i =0,1,2,.. . kn, &

Ogiugrllcn ||ﬁun+1 (w(ti + a’un+1') - w(ti>) - fHa

< max sup ||/8un+1 (’w(S + (ti + aun+1')) - w(ti + Qg tq ))”04
0<i<kn 0<s<(tpn41)

+ inf - Bunss (W Qupy) = w(B) = flla (2.2)

tE[0,buy, —Cu,,

FEREF] () < 1, AHERE 0 <e < 1,386 > 0, % mo = I(f) + q=nlk =20 > L A

P02, min (1B (s + Guyys) = (L)) = flla < (1= 2)B(S)

N———

0<i<kn,
b
= Z P(”ﬁu"“(w(ti + Gy ) —w(t)) = flla < (1 =€) gl(_fcz >
0<i<kn Ut
(ti + (€77 ) — IU(tz) b(f)
- p(Hw 4 — Sl f|| <(1—0)= )
Oﬁizﬁ:kn VAT o (Z;ﬁ
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B (1.2) X n BB

0<i<kn o Ciin
bu, ;1 logb, !, 1—1I(f)
<ty { (o2 ) (100)+ =507 - )
< bun + l(un+1) ( au”+1 )770
- l(un“rl) bun+1 IOg b;i+1 .
I, B Borel-Cantelli 5|3, &
.. 1—a .
Bing 4, i s (006 )~ 0) ~ Fla 2B, as (23)

FH—I7H, XHMEE 7 >0,

P(&l;;fl sup sup ﬁu'r},+1 Hw(s +i+ Aoy g g ) - w<ti + a’un+1')Ha > 77)
o
= P(& sup  sup

0<i<kn 0<s<l(un+1)
(07 a
w<T+i+ Uit -)—w(i—i— Ut ) Zn)
2 0<i<kn, 0<T<1 H(un1) Hunt1) a
Eun+1
1

0z ay Arw(t) — A
<(1+ kn>P(—n—*; sup sup AT [Brul) aTw(S)| = ”)’
/gm 0<T<1 O§5<t§lzu"+1) l(un+1) |t - S|
Un+1 Un41
Heh Apw(t) = w(T + tht) — w(peht).

(un+1) Un+1
hgF 2.2 F
1 ~ ~
o ag Arw(t) — A
(1+ kn)p(nﬂ sup sup w1 [Arw(t) — Agw(s)] > 77)
/gﬁ 0ST<1 gy cper it H(tnt1)® |t —s[*
Unt1 =T = un 1)

. G
<im0 g PSR B gy (04 w02 D)

(tny1) [y ((Un41))* o<1 2
Un+1

-«

2 (e}
a‘un 1 ‘g’an 1 aun 1
() kP (SR e s g+ - )2 D)

I(tnt1) /fﬁ (Un41))* 0<a<t
2 (e
U, 1 2 au 1
+<L+)) (1+kn)P< V2 — sup
:lﬁiL@+k@<M%:¢§weA)+ %”1P<}@1ueB>, (2.4)

Qa
§3—ﬂiL1+knP<
Tunen) R

2 as 1 1 1
V2 — sup w(§T+§>—w(§>
U(tnt1 3t ((unt1))* 0<e<
[(tn+1) pite unt1) \ gzt

[o3+e ((Unt1))® o<1
Un 41
1 L 1 1
w 233 3 w Qx
Un+1
Un+41 Un+1

Hit A = {f € €°RY) : suppeyct IF (5t + 37) = f(3)lla = 3} B = {f € €*(RY) :
supo<i<1 1/(3t+37) — F(30)]l = 3}
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AMERE f € A, 47 infrea I(f) > L. h3IFE 2.1, % n 245K, 15

V2 U n? 20
P<£2+ w e A) < exp (—mgu—j;r?) = exp _ﬁ£u71+1£u7L+1

Un 41

buyy g logby ! +1)2

o, ths (1og et
= <—+1> . (2.5)

bun+1 log bun+1

iy log b7
HEF| log M_)oo (n — o0), A
U1

Z laun+1 bu»,z + l(”n-’rl) (b aun+1 ) 128 Hin+1 < 0. (26)

’U,n+1 Un+1) U +1 10g banl,+1
Xt n R, WA
% (1o
P( ‘/f w e B) < exp( 3 e}:j;x) = (b“u—ﬂ> +1 . (2.7)

65 1 +1 Un+1 1Og bun+1

log b~
FEZEF log & — 00 (n—oo), H
Un 41

—1
buppq o8 by, g )2“

2 I’;(log oY
> < Funtt ) (1+ kn)(—b B ) " < 0.
n

(tupt1) U1 log bUn+1

i1 Borel-Cantelli 5|3,

limsup £: ™2 Lo sup sup  Bup lw(s+t + au, ") —w(ti + au, ;- )|la =0, as. (2.8)
n—oo 0<i<ky, 0<s<l(un+1)
i (2.2), (2.3) 1 (2.8), 153
lim inf £, %, inf 1Bunis (Wt + upy) —w(t)) = flla = b(f), as. (29)

te[0,bu,, _a“n+1]
FERE] w, RS/, EX RS/ w FEAEME— n, 15 u € [upi1,un). W dru(s) = Bu(w(t +
ays) —w(t)), s €10,1], t € [0,by — ay]. EX

Xw)y=06, inf |Jéru()=f()llar Xn= inf  X(u).

t€[0,by —an,] Up41 <UL Uy,

EE_FI@E?'E/‘J%SL, X‘:M]P{q € > 07 T?j[’:E Tn € [unJrlvun) 1% X > X( ) €.
SHEf r,q € [0,1], % z = =

3

ity = T 0 <2 < 1,0 <y <1. G FEfGH

aTy, ar,
inf t ) — _
tG[O,buiLIl—aun+l] ||ﬁu"+1 (U)( + au” ) U}( )) f”oc
< inf sup |0t (@) = F(@) = (Btun,, () — £(7))]
= tel0,br, —ar,] 0<r<q<1 lg — 7|
arny \_ ar,y \__ aT, T \ ar,x

— it AL N v i Crvees it Crovee A el

te[0,br, *aTn,]0§m<y§M af, ly — x|*

| ﬁn+1 ¢tT ( )—f(—aZTn y) ( Up g1 ¢tT ( ) f(a(:ix)ﬂ

< inf sup ntl nt1

t€[0,br, —ar,] 0<z<y<1 ly — 30|a
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Ploss ]nf Mo =7 (22 )

Un+1

inf Punss
tel0,br, —ar,] B,

1pe7, () = FO)lla +

e}

B 10 o .
X @)+ | = U Olla (70 = £ = (2.10)
n Un41 a
R
by, logb;! bu,, logb !
log o= un lo wp
1> e G T fwn sy B (g
log bu,, ., log bun+1 Aoy 41 log bu,q log bun+1 Ay, Ay,
Gy yg Qup gy
ﬁu +1 6u +1 Ay, 1 ]_
e e S <t (g . 2.12
Br, = Bu, T Qu,y * (logn)3 to (logm)3 (212)
RS (5, (2.12)], FEAEH% ¢ > 0,
b -
‘f(') - f(—aT" ) <o g <ol B gl (2.13)
aun+1 a aun+1 aun+1
A Z—Z < (logby WM < (logaz WM, T
j e
b, logh
<log Lg”) < (M +1)loglog a;ﬂl)lf"‘. (2.14)
Qy, .

Hr (2.9)-(2.14), 45
liminf X (T5,) > b(f), a.s.

n—oo
e
liminf X (u) > liminf X,, > liminf X (7},) —e.

u—0 n— o0 n—oo
FAT5ER (1) AIER.
(I1) % limsup, o P50/a) — oo TAARBEI unm > 1) fF Lo = e, FEF3C, 52
p>(@—1)"L Bt o=I(f)+ gk —0>1. &
log(by, /auw,,) log n?
() = S oglogbl ~ Toglogb.!
oglog b, oglog b,
FHATHE g(n) — 0o (n — 00). FRA byt = exp(n?/9)). F l(u), kn M t; (1 =1,2,...) 01 (I) &

X LI —LHEL C > 0,
Z bu,, + U(unt1) <b Qu, _1) < Cznﬂ’(dfl)(logn)ﬁ < 0.

oo Uunt1) u, 108 bu,,
2
Ay, _ bUn (n + l)p _ (n + l)p eXp((Tl + l)p/g(nJrl) _ np/g(n))
O~ nP by, np

< (141 ex (nP/om =1y < 141 ’ 1+ ! +o0 !
= n) &P = n n(=p/g(n) na—p/a) | |

by, logh 1\ ' ¢ a plogn\'™® ay
log —n ="t ) (1——“"“) = (plogn—i— ) (1——"“) — 0, n— oo.
Ay, Qu,, g(n) Ay,

el (1) EH, (I1) FRIE. JESE.
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53 2.4 MEM feK HIf) <1, A

liminf 27 inf  ||B At u) — flla < b(f), as.
u—0 t€[0,1—¢4]

‘Eﬂﬂ ﬁp:hmu—»O Z_u,ulzl
(8) # p < 1, by = b #0 (u— 0), B4 limy o - o5y = oo, XML LS8 3.2. i

logb_
B p <1, by — 0 (u—0) Fl p=1. 3 {un,n > 1}, f by, =bu, —au,,n>1 4

{Eunﬂ Hﬂun+1A(bun+l - aUn+1vun+1) — flla < (1 4+)b(f)} BT (n € N). MER e >0, #
§ >0, 15 p:=(1—I(f)/(L+)/"+ I(f)+ 26 < 1. W24, B (1.2), ¥ n BHK, H

(é'lllfnfl “ﬂ“n+lA(bun+l = Qg Unt1) — f”a <@+ E)b(f))

b
_ P<||ﬁun+1(w(bun+1 s+ 1) = 0 s — ) — Fllo < (L) 2T )

eloz
= P(Ju) - el < 040 52

Un+1
un+1

> exp <£un+1 ( — 1 - (1+ E)/f/(jf() Ka) y 25))

1-1(f)

by, ., logb, ! u H
= exp < — (log Zun+1 708 Dunyy ),u) = (_a ntl — ) .
Qi by, ., logbu,

B anl(#) K, B Borel-Cantelli 5|3

log bun_'_1

hm 1nf gvi _?1 ||ﬂun+lA(bun+l - a’un+17un+1) - f”a S b(f)a a.s.

(b) % p =1, AKFEHELMATSC (3, 2HE 5.1] RYUER. JEEE.

3 E3IE 1.2 §YiEEH
SI3E 3.1 FAEITS] w, BT 0, HAEXME fe K HI(f) <1, A

lim sup £, inf 18w, (w(t + ay, ) —w(®t)) — flla < b(f), as.
n—oo tE[0bu, ) —auy,]
R N log - . e bu \
B O limsup, o oty = 00, B {un;n 2 1}, 7% Jom =P,

log n?

b
ti =iay,, 1=0,1,2,... k, = [M} —1, g(n)=
Ay

log log by ! - log log by !
W2 by) = exp (n77), g(n) — oo (n — oo). MEAER p > 0, SEUE oo 1 < jhau

Un4+1

exp{(n+1)g(f+—1) —nﬁ} < exp{nﬁ_l} — 1 (n — o00). 3 d >0, @1;? oo = AEW)

n

(1+e)t/~
I(f)+20 < 1w (1.2) B2, X n 2HELX
PO ol 1, (e + au,) = w(®) = flla 2 b(7)(1+0))
< P(00 min B, (w(ti +au,) = w(t) = Fla = W) +e)
1 1+kn
~{p(er | E—vta - 1| zuna+a)]
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= {1P<|w\/Zf|a < %)}Hkn

Un

a’LLn 7 bun
<o~ (i) ([52])}
by, log by, oy,

EEE LA p, A Y07 exp { — (e )00([ “nit])} < oo. B Borel-Cantelli 5|3, 4

by, log byt Quy

limsup £, inf B (0 G, 5) = w(#) = flla < 5(f), - as.

n—oo tE[O,bun_*_1 —aqy

n

UEEE.

ol 1000 < ot o, (3) - 1(G2)

(1]

(3]

(4]

(6]
[7]

(8]

513 3.2 XMEf fe K HI(f)<1, fH

limsup 2™ inf  ||Bu(w(t 4 au-) — w(t)) — flla < b(f), as.
wu—0 t€[0,by—ay]

VR 1% ¢ u(s)=Bu(w(t+aus)—w(t)), u, WFIFE 3.1 & L. K4 ¢ru(s)=

wn(g=s), A

«

Az )0

ol )
un] Bu,, Qu,,

tE[O,bun+1 —a «
a
S ‘(bt Uy, o f .
te[o bun+1 aun Un a’un @
(¢7%) Q.
+  sup - 1’ HqSt — (_u )
tE[O,bun+1 —Qu, ] au,LJrl Ay, «
a
() = re) (3.1)
Ay, a
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