
, R

. W R w w(0) = 0 , P

W Wiener . Ω [0,∞) , ω ∈ Ω

X(t) = X(t, ω) = ω(t) . w ∈W, x0 ∈ R , Ω P x0

w

{X(t), t ≥ 0, P x0

w } x0

Lw =
1

2
ew(x) d

dx

(
e−w(x) d

dx

)

. 0 < c1 < 1/4, c2 ≥ 1/4 , w ∈W

λ > 0 , wλ ∈W

wλ(x) =

{
λe−c1λw(x) x ≤ 0,

λe−c2λw(x) x > 0,

. , W× Ω Px0

λ Px0

λ (dwdω) = P (dw)P x0

wλ
(dω)

. λ > 0, x0 ∈ R {X(t), t ≥ 0,Px0

λ } (W× Ω,Px0

λ )

. , {X(t), t ≥ 0,P0
λ} t = eλ

(λ→∞) . , 0 < c1, c2 < 1/4 ,

, [S] .

c̃1 = 2c1(< 1/2) , w ∈W, λ > 0 τλw ∈W

(τλw) (x) =

{
λ−1w(ec̃1λx) x ≤ 0,

λ−1e(c2−1/4)λw(e(1/2)λx) x > 0,

. {τλwλ, P}
d
= {w, P} . w ∈W, ρ ∈ R

σ(ρ) = σ(ρ, w) = sup{x < 0 : w(x) = ρ}

,

A = {w ∈W : σ(1/2− c̃1) > σ(c̃1−1/2)}, B = {w ∈W : σ(1/2− c̃1) < σ(c̃1−1/2)}

. λ > 0 ,

Aλ = {w ∈W : τλwλ ∈ A}, Bλ = {w ∈W : τλwλ ∈ B}

, P{Aλ} = P{A} = 1/2, P{Bλ} = P{B} = 1/2 .

, ω ∈ Ω, λ > 0, t ≥ 0 ,

Xλ(t) = e−(1/2)λX(eλt), aλ(t) =

∫ t

0

1(0,∞)(Xλ(s))ds,

a−1λ (t) = inf{s > 0 : aλ(s) > t}, Gλ(t) = Xλ(a
−1
λ (t)),

. w ∈ W, λ > 0 {Gλ(t), t ≥ 0, P 0
wλ
} 0 [0,∞)

Brown .



1 T > 0 ε > 0 .

lim
λ→∞

P {E1,λ,ε|Aλ} = 1.

,

E1,λ,ε = {w ∈W : p1,λ,ε(w) > 1− ε} ,

p1,λ,ε(w) = P 0
wλ

{
sup

0≤t≤T
|Xλ(t)−Gλ(t)| < ε

}
.

, w ∈W

ζ = ζ(w) = sup{x < 0 : w(x)− min
x≤y≤0

w(y) = 1− 2c̃1},

ℓ = ℓ(w) =

{
σ(1/2− c̃1, w) w ∈ A,

ζ(w) w ∈ B,

V = V (w) = min
ℓ≤x≤0

w(x),

, b = b(w) ∈ (ℓ, 0) w(b) = V . w ,

b(w) .

2 ε > 0 .

lim
λ→∞

P {E2,λ,ε|Bλ} = 1.

,

E2,λ,ε = {w ∈W : p2,λ,ε(w) > 1− ε} ,

p2,λ,ε(w) = P 0
wλ

{
|e−c̃1λX(eλ)− b(τλwλ)| < ε

}
.

, ω ∈ Ω X(t) = X(t, ω) = min0≤s≤tX(s, ω), X(t) = X(t, ω) =

max0≤s≤t X(s, ω) , {X(t), t ≥ 0,P0
λ}

{X(t), t ≥ 0,P0
λ} t = eλ (λ→∞) . w ∈W, γ ∈ R

ζ(γ) = ζ(γ, w) = sup{x < 0 : w(x)− min
x≤y≤0

w(y) = 1− 2c̃1 + γ}

. sup ∅ = 0 . ζ(0) = ζ .

3 ε > 0 .

(i) lim
λ→∞

P {E3,λ,ε|Aλ} = 1.

(ii) lim
λ→∞

P {E4,λ,ε|Bλ} = 1.

,

Ei,λ,ε = {w ∈W : pi,λ,ε(w) > 1− ε} , i = 3, 4,

p3,λ,ε(w) = P 0
wλ

{
σ(1/2− c̃1 + ε, τλwλ) < e−c̃1λX(eλ) < σ(1/2− c̃1 − ε, τλwλ)

}
,

p4,λ,ε(w) = P 0
wλ

{
ζ(ε, τλwλ) < e−c̃1λX(eλ) < ζ(−ε(λ), τλwλ)

}
,



ε(λ) > 0, λ > 0, limλ→∞ ε(λ) = 0, limλ→∞ λε(λ) = ∞,

.

w ∈W ,

H = H(w) = max
ℓ≤x≤0

w(x)

. w ∈ A H(w) = 1/2− c̃1 , w ∈ B 0 < H(w) < 1/2− c̃1

.

4 ε > 0 .

(i) lim
λ→∞

P {E5,λ,ε|Aλ} = 1.

(ii) lim
λ→∞

P {E6,λ,ε|Bλ} = 1.

,

Ei,λ,ε = {w ∈W : pi,λ,ε(w) > 1− ε} , i = 5, 6,

p5,λ,ε(w) = P 0
wλ

{
|e−(1/2)λX(eλ)− max

0≤t≤1
Gλ(t)| < ε

}
,

p6,λ,ε(w) = P 0
wλ

{
|λ−1 logX(eλ)−H(τλwλ)− c̃1| < ε

}
.

1 ∼ 4 , [KST], [KS]

.

, c1 = c2 = 1/4 , c1, c2 > 1/4

.
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