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1 Introduction and Main Result

Let (B,H, µ) be an abstract Wiener space. The capacity is a set function on B with the
property that it sometimes takes positive values even for µ-null sets, while a set of capacity
zero has always µ-measure zero. As we know, capacity is much finer than probability. An
important difference between the capacity and probability is that the second Borel-Cantelli’s
lemma does not hold with respect to capacity Cr,p while it holds with respect to probability.
Therefore, an interesting problem is to find out what property holds not only almost sure
but also quasi sure. In this paper, we discuss this topic.

Many basic properties of Wiener processes were studied by authors (see [1–6]), such
as the functional law of iterated logarithm, the functional modulus of continuity and large
increments hold not only for µ-a.s. but also for the sense of Cr,p-a.s.

In recent paper [2], Gao and Liu established local functional Chung’s law for increments
of Brownian motion. In the present paper, we discuss similar results, but the probability is
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replaced by (r, p)-capacity. The exact approximation rate for the modulus of continuity of
Brownian motion can be viewed as a special case of our results.

We use standard notation and concepts on the abstract Wiener space (B,H, µ), includ-
ing the H-derivative D, its adjoint D∗ and the Ornstein-Uhlenbeck operator L = −D∗D.
Let Dr,p, r > 0, 1 6 p < ∞ be Sobolev space of Wiener functionals, i.e.,

Dr,p = (1− L)−
r
2 Lp, ‖F‖r,p = ‖(1− L)

r
2 F‖Lp , F ∈ Lp,

where Lp denotes Lp-space of real-valued functions on (B,µ). For r > 0, p > 1, (r, p)-
capacity is defined by Cr,p(O) = inf{‖F‖p

r,p;F > 1, µ-a.s. on O}, for open set O ⊂ W, and
for any set A ⊂ W , Cr,p(A) = inf{Cr,p(O);A ⊂ O ⊂ W, O is open}.

Let us consider classical Wiener space (W,H, µ) as follows

W = {w ∈ C([0,∞), Rd);w(0) = 0, lim
t→∞

|w(t)|
t

= 0},

H = {h ∈ W ; h(t) =
∫ t

0

ḣ(s)ds, ḣ ∈ L2([0,∞), Rd)},
µ is Wiener measure on W ;

‖w‖W = sup
t>0

|w(t)|
1 + t

, w ∈ W ; ‖h‖2
H =

∫ ∞

0

〈ḣ(t), ḣ(t)〉dt.

Let Cd denote the space of continuous functions from [0, 1] to Rd endowed with usual supnorm
‖f‖ := sup

06t61
|f(t)| and denote by Cd

0 := {f ∈ Cd; f(0) = 0}, by Hd := {f ∈ Cd
0 ; f(t) =

∫ t

0
ḟ(s)ds, ‖f‖2

Hd :=
∫ 1

0
|ḟ(t)|2dt < ∞}, K := {f ∈ Hd; 2I(f) 6 1}, where

I(f) =

{
1
2

∫ 1

0
|ḟ(t)|2dt, f is absolutely continuous;

+∞, otherwise.

Throughout this paper, let au, bu be two non-decreasing continuous functions from (0, 1) to
(0, e−1) satisfying

(i) au 6 bu for any u ∈ (0, 1) and lim
u→0

au = 0,

(ii) bu

au
is non-increasing.

Let w ∈ W , for u ∈ (0, 1), 0 6 t 6 1, ∆(t, u) denotes the following path

∆(t, u)(s) = w(but + aus)− w(but), s ∈ [0, 1].

Set

`u = log
bu log b−1

u

au

, βu = (2au`u)−1/2, u ∈ (0, 1)

and
K = {ϕ ∈ C0[0, 1] : 2I(ϕ) 6 1}.

The following theorems are results of this paper.
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Theorem 1.1 If conditions (i) and (ii) hold, then for any f ∈ K with 2I(f) < 1, we
have

lim inf
u→0

`u inf
t∈[0,1− au

bu ]
‖βu∆(t, u)− f‖ = b(f), Cr,p - q.s..

where b(f) = ( cd

2
)1/2/(1− 2I(f))−1/2, cd is a positive constant.

Under the additional assumption (iii) lim
u→0

log(bu/au)

log log b−1
u

= ∞, we get

Theorem 1.2 If conditions (i), (ii) and (iii) hold, then for any f ∈ K with 2I(f) < 1,
we have

lim
u→0

`u inf
t∈[0,1− au

bu ]
‖βu∆(t, u)− f‖ = b(f), Cr,p - q.s..

Corollary 1.1 Let Mt,h(x) = w(t+hx)−w(t)√
2h log(2e−2h−1)

, 0 6 x 6 1, 0 6 t 6 1−h. For any f ∈ K

with 2I(f) < 1, we have

lim
h→0

log
1
h

inf
t∈[0,e−2−h]

‖Mt,h(·)− f(·)‖ = b(f), Cr,p − q.s. (1.1)

2 Proof of Theorem 1.1

Proof of Theorem 1.1 is completed by the following lemmas.
Lemma 2.1 (see [3], Lemma 2.2) Let 1 6 k ∈ Z, q1, q2,∈ (1,∞) be given so that

1
p

= 1
q1

+ 1
q2

. For any f ∈ K, put

F (i)
ε (w) = ‖ε(w(ti + ·hi)− w(ti)√

hi

)− f‖, i = 1, 2, · · ·, n, ε > 0,

where 0 6 ti < ∞, hi > 0, i = 1, 2, · · ·, n. Then there exists a constsnt c = c(k, p, q1, f, d) > 0,
for any δ ∈ (0, 1], ε ∈ (0, 1], we have

Ck,p(
n⋂

i=1

{z; ai < F (i)
ε (z) < bi})1/p 6 cδ−2k2−knkµ(

n⋂
i=1

{z; ai − δ < F (i)
ε (z) < bi + δ})1/q2 .

Lemma 2.2 (see [3], Lemma 2.4) There exists a positive number cd such that for any
h > 0, τ > 0, f ∈ K, we have

lim
ε→0

ε2 log Cr,p(‖w(t + h·)− w(t)√
h

− f

ε
‖ 6 ετ)

= lim
ε→0

ε2µ(‖w(t + h·)− w(t)√
h

− f

ε
‖ 6 ετ) = −cdτ

−2 − I(f).

Lemma 2.3 For any f ∈ K with 2I(f) < 1, we have

lim inf
u→0

`u inf
t∈[0,1− au

bu ]
‖βu∆(t, u)− f‖ > b(f). Cr,p - q.s..

Proof Case I lim sup
u→0

log bu
au

log log b−1
u

< ∞. If lim sup
u→0

log bu
au

log log b−1
u

< ∞, then bu → 0 as u → 0

and there exists a 0 < M < ∞ such that bu

au
6 (log b−1

u )M . Let l(u) = au(log bu log b−1
u

au
)−3, and
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take un such that aun
= (exp( n

(log n)3
))−1. Set kn = [ bun

l(un+1)
], ti = il(un+1), i = 0, 1, . . . , kn.

Then
min

0≤i≤kn

‖βun+1(w(ti + aun+1 ·)− w(ti))− f‖

62 sup
t∈[0,bun ]

sup
s∈[0,l(un+1)]

|w(t + s)− w(t)|βun+1

+ inf
t∈[0,bun−aun+1 ]

‖βun+1(w(t + aun+1 ·)− w(t))− f‖.
(2.1)

For any 0 < ε < 1, choose δ > 0 such that η = −2δ + 2I(f) + 1−2I(f)
(1−ε)2

> 1. By Lemma 2.2,
for n large enough, we have

Cr,p(`un+1 min
06i6kn

‖βun+1(w(ti + aun+1 ·)− w(ti))− f‖ 6 (1− ε)b(f))

6
∑

06i6kn

Cr,p(`un+1‖βun+1(w(ti + aun+1 ·)− w(ti))− f‖ 6 (1− ε)b(f))

=
∑

06i6kn

Cr,p(‖
w(ti + aun+1 ·)− w(ti)√

aun+1

−
√

2`un+1f‖ 6 ..
2√

2`un+1

(1− ε)b(f))

6 (1 + kn) exp{(2 log
bun+1 log b−1

un

aun+1

)(− cd

4(1− ε)2(b(f))2
− I(f) + δ)}

= (1 + kn) exp{(− log
bun+1 log b−1

un+1

aun+1

)(2I(f)− 2δ +
1− 2I(f)
(1− ε)2

)}

6 bun
+ l(un+1)
l(un+1)

(
aun+1

bun+1 log b−1
un+1

)η,

by Borel-Cantelli’s lemma,

lim inf
n→∞

`un+1 min
06i6kn

‖βun+1(w(ti + aun+1 ·)− w(ti))− f‖ > b(f), Cr,p - q.s.. (2.2)

On the other hand, for any δ0 > 0,

Cr,p(2`un+1 sup
06t6bun

sup
06s6l(un+1)

|w(t + s)− w(t)|βun+1 > δ0)

= Cr,p(

√
2`un+1

aun+1

sup
06t6bun

sup
06s6l(un+1)

|w(t + s)− w(t)| > δ0)

= Cr,p(

√
2`un+1

aun+1

sup
06t6 bun

l(un+1)

sup
06s61

|w(l(un+1)t + l(un+1)s)− w(l(un+1)t)| > δ0)

6
[

bun
l(un+1) ]∑

i=0

Cr,p(

√
2`un+1

aun+1

sup
i6t6i+1

sup
06s61

|w(l(un+1)t + l(un+1)s)− w(l(un+1)t)| > δ0),

moreover

µ(

√
2`un+1

aun+1

sup
i6t6i+1

sup
06s61

|w(l(un+1)t + l(un+1)s)− w(l(un+1)t)| > δ0)
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= µ(

√
2

(`un+1)2
sup

i6t6i+1
sup

06s61
|w(t + s)− w(t)| > δ0)

= µ(

√
4

(`un+1)2
sup

06t61
‖w(

t

2
+
·
2
)− w(

t

2
)‖ > δ0) = µ(

√
4

(`un+1)2
w ∈ A),

where A = {f ∈ W ; sup
06t61

‖f( t
2

+ ·
2
) − f( t

2
)‖ > δ0}. For f ∈ A, sup

06t61

∫ 1+t
2

t
2

|ḟ(s)|2ds > δ2
0 ,

thus inf
f∈A

1
2
‖f‖2

H > δ2
0
2

. By Theorem 1.1 in [5], we have

Cr,p(

√
2`un+1

aun+1

sup
06t61

sup
06s61

|w(l(un+1)t + l(un+1)s)− w(l(un+1)t)| > δ0)

6 (
aun+1

bun+1 log b−1
un+1

)
1
8 δ2

0 log
bu

n+1 log b−1
un+1

au
n+1 .

Taking into account log
bun+1 log b−1

un+1

aun+1
→∞, as n →∞, thus

∑
n

bun
+ l(un+1)
l(un+1)

(
aun+1

bun+1 log b−1
un+1

)
1
8 δ2

0 log
bu

n+1 log b−1
un+1

au
n+1 < ∞,

by Borel-Cantelli’s lemma

lim sup
n→∞

2`un+1 sup
06t6bun

sup
06s6l(un+1)

|w(t + s)− w(t)|βun+1 = 0, Cr,p - q.s.. (2.3)

By (2.1)–(2.3), we get

lim
n→∞

`un+1 inf
06t6bun−aun+1

‖βun+1(w(t + aun+1 ·)− w(t))− f‖ > b(f), Cr,p - q.s.. (2.4)

Remark that un → 0, so for any small enough u, there is a unique n such that u ∈
(un+1, un]. Let φt,u(s) = βu(w(t + aus) − w(t)), s ∈ [0, 1], t ∈ [0, bu − au]. We define
X(u) = `u inf

t∈[0,u−au]
‖φt,u(·) − f(·)‖,Xn = inf

un+1<u6un

X(u). By the definition of infimum,

for any ε > 0, there exists Tn ∈ (un+1, un] such that Xn > X(Tn)− ε.

For any r ∈ [0, 1], let x =
raun+1

aTn
. Then we have, for 0 ≤ x ≤ 1.

inf
t∈[0,bun−aun+1 ]

‖βun+1 [w(t + aun+1 ·)− w(t)]− f‖

6 inf
t∈[0,bTn−aTn ]

sup
06r61

|φt,un
(r)− f(r)|

= inf
t∈[0,bTn−aTn ]

sup
06x6 au

n+1
aTn

|φt,un
(

aTn

aun+1

x)− f(
aTn

aun+1

x)|

6 inf
t∈[0,bTn−aTn ]

sup
06x61

|[βun+1

βTn

φt,Tn
(x)− f(

aTn

aun+1

x)]|

6 inf
t∈[0,bTn−aTn ]

βun+1

βTn

‖φt,Tn
(·)− f(·)‖+ |βun+1

βTn

− 1|‖f(·)‖+ ‖f(·)− f(
aTn

aun+1

·)‖

6βun+1

βTn

(
bun

log b−1
un

aun

)−1X(Tn) + |βun+1

βTn

− 1|‖f(·)‖+ ‖f(·)− f(
aTn

aun+1

·)‖.

(2.5)
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Noting that

1 >
log bun log b−1

un

aun

log
bun+1 log b−1

un+1

aun+1

=
aun

log bun log b−1
un

aun

aun+1 log
bun+1 log b−1

un+1

aun+1

aun+1

aun

> aun+1

aun

→ 1, (2.6)

βun+1

βTn

6 βun+1

βun

6 aun

aun+1

6 exp(
1

(log n)3
) = 1 +

1
(log n)3

+ o(
1

(log n)3
), (2.7)

‖f(
au

aun

·)− f(·)‖ 6
√

2
√

1− aun+1

aun

6
√

2(
1

(log n)3
+ o(

1
(log n)3

))1/2, (2.8)

log
bun

log b−1
un

aun

6 (M + 1) log log a−1
un

. (2.9)

by (2.4),(2.5), (2.7)–(2.9), we get

lim inf
n→∞

X(Tn) > b(f), Cr,p - q.s..

Since
lim inf

u→0
X(u) > lim inf

n→∞
Xn > lim inf

n→∞
X(Tn) > b(f)− ε,

which ends the proof.

Case II lim sup
u→0

log bu
au

log log b−1
u

= ∞. If lim sup
u→0

log bu
au

log log b−1
u

= ∞, then we can choose a non-

increasing sequence {un;n ≥ 1} with bun

aun
= nd, d > 1. Let h(n) =

log
bun
aun

log log b−1
un

= log nd

log log b−1
un

, then

b−1
un

= exp{n d
h(n) } and h(n) →∞ as n →∞. Let l(u), kn and ti, i = 1, 2, ..., kn be defined by

Case I. Then for some constant C > 0, if d is chosen in a suitable way, then

∞∑
n=1

(1 +
bun

l(un+1)
)(

aun

bun
log b−1

un

)η 6 C

∞∑
n=1

n−d(η−1)(log n)3 < ∞.

Furthermore,

aun

aun+1

=
bun

nd

(n + 1)d

bun+1

=
(n + 1)d

nd
exp

(
(n + 1)d/h(n+1) − nd/h(n)

)

6 (1 +
1
n

)d exp
(
n(d/h(n))−1

)

=
(
1 +

1
n

)d(
1 +

1
n1−(d/h(n))

+ o(
1

n1−(d/h(n))
)
)
,

which implies that

log
bun

log b−1
un

aun

(
1− aun+1

aun

)
= d

(
log n +

log n

h(n)

)(
1− aun+1

aun

)
→ 0, n →∞. (2.10)

Similarly to the proof of Case I, the proof of Lemma 2.3 is completed.
Lemma 2.4 For any f ∈ K with 2I(f) < 1, we have

lim inf
u→0

`u inf
t∈[0,1− au

u ]
‖βu∆(t, u)− f‖ 6 b(f), Cr,p - q.s..
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Proof Set ρ := lim
u→0+

au

bu
. If ρ < 1 and bu → b 6= 0 as u → 0, then lim

u→0+

log bu
au

log log b−1
u

= ∞.

In this case, see Lemma 3.2. Therefore, we only consider the following two cases
(I) ρ < 1 and bu → 0 as u → 0,
(II) ρ = 1.
Case I ρ < 1 and bu → 0 as u → 0 If ρ < 1 and bu → 0 as u → 0, then we can choose

{uk, k ≥ 1} such that buk+1 = buk
− auk

, k ≥ 1. For any ε > 0, choose δ > 0 such that
1−2I(f)
(1+ε)2

+ 2I(f) + 2δ < 1. Set k = [r] + 1, by Lemma 2.1, we have

Cr,p(
l⋂

n=m0

(`un
‖βun

∆
(
1− aun

bun

, un

)
− f‖ > b(f)(1 + 2ε)))1/p

6 clk(
b(f)ε
`ul

)−2k2−kµ(
l⋂

n=m0

(‖
∆(1− aun

bun
, un)

√
2aun

`un

− f‖ > b(f)(1 + ε)
`un

))1/q2

6 clk(
b(f)ε
`ul

)−2k2−k

l∏
n=m0

{1− µ(‖
∆(1− aun

bun
, un)

√
2aun

`un

− f‖ <
b(f)(1 + ε)

`un

)}1/q2 ,

moreover, by small deviation,

µ(‖ 1√
2`un

∆(1− aun

bun
, un)

√
aun

− f‖ <
b(f)(1 + ε)

`un

)

= µ(‖w −
√

2`un
f‖ <

2b(f)(1 + ε)√
2`un

) > (
aun

bun
log b−1

un

)
1−2(f)
(1+ε)2

+2I(f)+2δ
,

thus

Cr,p(
l⋂

n=m0

(`un
‖βun

∆(1− aun

bun

, un)− f‖ > b(f)(1 + 2ε)))1/p

6 clk(
`ul

εb(f)
)

2k2+k
2 exp(− 1

q2

l∑
n=m0

( aun

bun
log b−1

un

) 1−2I(f)
(1+ε)2

+2I(f)+2δ

).

Noting that, there exists A = A(m0) > 0 such that

l∑
n=m0

( aun

bun
log b−1

un

) 1−2I(f)
(1+ε)2

+2I(f)+2δ

> A(log b−1
ul

)ε′ ,

where ε′ = 1− ( 1−2I(f)
(1+ε)2

+ 2I(f) + 2δ) > 0.
We discuss as follows
(a) If lim sup

u→0

log(bu/au)

log log b−1
u

< ∞, then for some 0 < M < ∞, we have bu

au
6 (log b−1

u )M . Take

θ > 2/ε′, u0 = e−(log l0)
θ

, there exists l0 large enough, we can prove that

log b−1
ul

> (log l)θ, l ≥ l0,
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we get

(log b−1
ul

)ε′ > (log l)2.

When l is large enough, for constant c′ > 0, we can also prove that c′l > log b−1
ul

. Thus
we have

Cr,p(
l⋂

n=m0

(`un
‖βun

∆(1− aun

bun

, un)− f‖ > b(f)(1 + 2ε)))1/p

6 clk(log log b−1
ul

)2k2+k exp(−A

q2

(log b−1
ul

)ε′) 6 c0l
k(log l)2k2+k

exp( A
q2

(log l)2)
→ 0(l →∞),

where c0 is a constant. We get

Cr,p(
∞⋃

l=1

∞⋂
n=l

(`un
‖βun

∆(1− aun

bun

, un)− f‖ > b(f)(1 + 2ε))) = 0,

consequently

lim inf
n→∞

`un
‖βun

∆(1− aun

bun

, un)− f‖ 6 b(f), Cr,p - q.s.,

we have

lim inf
u→0

`u‖βu∆(1− au

bu

, u)− f‖ 6 b(f), Cr,p - q.s..

(b) If lim sup
u→0

log(bu/au)

log log b−1
u

= ∞, then see Lemma 3.2.

Case II Set ρ = 1. By applying Lemma 2.1, similarly to the corresponding that of
(3.3) in [2].

3 Proof of Theorem 1.2

Proof of Theorem 1.2 is completed by the following lemmas.
Lemma 3.1 If condition (iii) also holds, then there exists an non-increasing {un, n > 1}

for any f ∈ K with 2I(f) < 1, we have

lim sup
n→∞

`un
inf

t∈[0,bun+1−aun ]

∥∥βun

(
B(t + aun

·)−B(t)
)− ϕ

∥∥ 6 b(f), Cr,p - q.s..

Proof Owing to lim
u→0+

log bu
au

log log b−1
u

= ∞, there exists a subsequence {un;n ≥ 1} such that
bun

aun
= nd. Let

ti = iaun
, i = 0, 1, · · · , kn = [

bun+1

aun

]− 1 and h(n) =
log bun

aun

log log b−1
un

=
d log n

log log b−1
un

,

then b−1
un

= exp{n d
h(n) } and h(n) → ∞ as n → ∞. And for any small enough α >

0, (n+1)α

log b−1
un+1

→∞, 1 6 bun

bun+1
= exp

(
(n+1)

d
h(n+1) −n

d
h(n)

)
6 exp

(
n

d
h(n)−1

) → 1 and aun

aun+1
→ 1
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as n → ∞. Choose δ > 0 such that η0 := 1−2I(f)
(1+ε)2

+ 2I(f) + 2δ < 1. Take k = [r] + 1, by
Lemma 2.1 and small deviation, for n large enough, we have

Cr,p((`un
) inf

t∈[0,bun+1−aun ]
‖βun

(w(t + aun
·)− w(t))− f‖ > b(f)(1 + 2ε))1/p

6 Cr,p( min
06i6kn

‖βun
(w(ti + aun

·)− w(ti))− f‖ > b(f)(1 + 2ε)
`un

)1/p

6 c(1 + kn)k(
`un

b(f)ε
)2k2+kµ( min

06i6kn

‖βun
(w(ti + aun

·)− w(ti))− f‖ > b(f)(1 + ε)
`un

)1/q2

= c(1 + kn)k(
`un

b(f)ε
)2k2+kµ(‖ 1√

aun

(w(aun
·))−

√
2`un

f‖ > 2b(f)(1 + ε)√
2`un

)
1+kn

q2

= c(1 + kn)k(
`un

b(f)ε
)2k2+k(1− µ(‖w(·)−

√
2`un

f‖ <
2b(f)(1 + ε)√

2`un

))
1+kn

q2

6 c(1 + kn)k(
`un

b(f)ε
)2k2+k(1− (

aun

bun
log b−1

un

)
1−2I(f)
(1+ε)2

+2I(f)+2δ)
1+kn

q2

6 c0n
kd(log n)2(2k2+k) exp{− 1

q2

(
aun

bun
log b−1

un

)
1−2I(f)
(1+ε)2

+2I(f)+2δ([
bun+1

aun

])}

= c0n
kd(log n)2(2k2+k) exp{− 1

q2

(
aun

bun
log b−1

un

)η0([
bun+1

aun

])},

where c0 is a constant. If d is chosen in a suitable way, then

∑
n

cp
0n

pkd(log n)2p(2k2+k) exp{− p

q2

(
aun

bun
log b−1

un

)η0([
bun+1

aun

])} < ∞,

by Borel-Cantelli’s lemma

lim sup
n→∞

`un
inf

t∈[0,bun+1−aun ]
‖βun

(w(t + aun
·)− w(t))− f‖ 6 b(f)(1 + 2ε), Cr,p - q.s..

Lemma 3.2 If conditions (i), (ii) and (iii) hold, then for any f ∈ K with 2I(f) < 1,
we have

lim sup
u→0

`u inf
t∈[0,bu−au]

‖βu(w(t + au·)− w(t))− f‖ 6 b(f), Cr,p - q.s..

Proof Let φt,u(s) = βu(w(t + aus) − w(t)), un is defined as in Lemma 3.1. Since
φt,u(s) = βu

βun
φt,un

( au

aun
s), we have

inf
t∈[0,u−au]

‖φt,u(·)− f(·)‖ 6 inf
t∈[0,bun+1−aun ]

‖φt,un
(

au

aun

·)− f(
au

aun

·)‖

+ sup
t∈[0,bun+1−aun ]

| βu

βun

− 1|‖φt,un
(

au

aun

·)‖+ sup
t∈[0,bun+1−aun ]

‖f(
au

aun

·)− f(·)‖

6 inf
t∈[0,bun+1−aun ]

‖φt,un
(·)− f(·)‖+ sup

t∈[0,bun+1−aun ]

|1− aun+1

aun

|‖φt,un
(

au

aun

·)‖

+ ‖f(
au

aun

·)− f(·)‖.

(3.1)
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Moreover
‖f(

au

aun

·)− f(·)‖ 6 2|1− aun+1

un

|1/2, (3.2)

(log
bun

log b−1
un

aun

)(1− aun+1

aun

) 6 d(log n +
log n

h(n)
)(1− aun+1

aun

). (3.3)

We can conclude Lemma 3.2 from (3.1)–(3.3) and Lemma 3.1.
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Brown运动增量的拟必然局部钟泛函重对数律

莫永向,刘永宏,周 霞

(桂林电子科技大学数学与计算科学学院; 广西高校数据分析与计算重点实验室, 广西桂林 541004)

摘要: 本文获得了Brown运动增量的拟必然局部钟泛函重对数律. 应用这一结果, 推广了Brown运动

拟必然钟泛函连续模.
关键词: Brown运动; 增量; 局部钟重对数律; (r, p)-容度
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