
X ‖·‖

P [‖X‖ < ε]

ε → 0

P [‖X‖ > x]

x → +∞.
γ

κ

− logP [‖X‖ < ε] ∼ κε−γ, ε→ 0.

γ X ‖·‖
‖X‖ < ∞,

− logP [‖X‖ > x] � x2, x→∞.



γ

− log P [‖W‖α < ε] � ε−
2

2−2α , ε→ 0,

W ‖·‖α α ∈
(0, 1/2)

γ(A ∩ B) ≥ γ(A)γ(B),

A, B Rn γ

P [|Xi| < xi, i = 1, . . . , n] ≥ P [|Xi| < xi, i = 1, . . . , p]

× P [|Xi| < xi, i = p + 1, . . . , n]

p = 1, . . . , n, x = (x1, . . . , xn) ∈ Rn X = (X1, . . . , Xn)

p = 1

lim
ε↓0

ε2 log P [W ∗
1 < ε] = −π2

8

lim inf
t→0+

W ∗
t

[t/(log |log t|)]1/2
=

π√
8
,

W W ∗
t = sups≤t |Ws|

(1/2)
W

ηn(t) = W (nt)/(2n log log n)1/2, t ∈ [0, 1],



W
ηn

K
‖f‖K < 1,

lim inf
n→∞

(log log n)‖ηn − f‖∞ = π/4
(
1− ‖f‖2

K

)−1/2
.

f ≡ 0, f �≡ 0,

‖f‖K = 1
(log log n)2/3

log log n

X (E, ‖·‖)
u : E� → H, H X

E
[
ei<x,X>

]
= exp{−‖u(x)‖2

H}, x ∈ E�.

− log P [‖X‖ < ε] � ε−γ, ε → 0 ⇔ en(u) � n−1/2−1/γ , n →∞
en(u) n

en(u) = inf

⎧⎨
⎩ε > 0 | ∃ y1 . . . y2k−1 ∈ H : u(BE�(0, 1)) ⊆

2k−1⋃
i=1

BH(yi, ε)

⎫⎬
⎭ .

X α
u : E� → H

E
[
ei<x,X>

]
= exp{−‖u(x)‖α

H}, x ∈ E�,

en(u) � n1/α−1−1/γ , n →∞ ⇒ − logP [‖X‖ < ε] � ε−γ, ε → 0.

− logP [‖X‖ < ε] � ε−γ, ε→ 0 ⇒ en(u) � n1/α−1−1/γ , n →∞,



Z
α R α ∈ (0, 2] Z

(1/α)

{Zct, t ≥ 0} d
= {c1/αZt, t ≥ 0}.

α = 2, Z
Z

Z

‖·‖1 ≤ . . . ≤ ‖·‖p ≤ . . . ≤ ‖·‖∞ ≤ ‖·‖∞ ≤ . . . ≤ ‖·‖p ≤ . . . ≤ ‖·‖1.

‖·‖p Lp− [0, 1]. ‖·‖p

p Vp− [0, 1],⎧⎪⎪⎪⎨
⎪⎪⎪⎩
‖f‖p =

(
sup

0=t0<...<tk=1

k∑
j=1

|f(tj)− f(tj−1)|p
)1/p

p <∞,

‖f‖∞ = sup
0≤s<t≤1

|f(t)− f(s)| p =∞.

p

p ≤ α ⇐⇒ ‖Z‖p = +∞

Z

Vp (1/p)

Lp

p kα
p ∈ (0, +∞)

lim
ε↓0

εα log P [‖Z‖p < ε] = −kα
p .

p = ∞
p < ∞

kα
p p < ∞



Z kα
p

p = ∞
Φ(x) = log P

[‖Z‖∞ < x−1/α
]

lim
x→∞

Φ(x)

x
[−∞, 0).

p <∞ kα
p

Φ(x) = log E
[
exp{−xp(1/α+1/p)‖X‖p

p}
]

kα
∞ α ∈ (1, 2)

kα
∞ = 2−α inf {x > 0, E ′

α(−x) = 0} ,

Eα α

Z
kα

2

L2 Z Lα

kα
2 =

2α/2+1π δ

αΓ(α) sin(πα/2)

(
inf
f∈A

∫
R

|x|αf(x) dx

)
,

δ A
f R

1

8

(∫
R

(f ′(x))2

f(x)
dx

)
≤ 1.

kα
p

p ∈ [1, +∞]



Vp

p kα
p ∈ (0, +∞)

lim
ε↓0

ε
pα

p−α log P [‖Z‖p < ε] = −kα
p .

p
kα

p

kα
p

‖Z‖p p Z

kα
p ≥

(
p− α

α

) (
δ Γ(1− α/p)

p

) p
p−α

δ

α

(α/2)
Φα(x) = xα

lim
ε↓0

Φ−1
α (ε−2) logP [‖Z‖p < ε] = −kα

p .

Φ−1(ε−2) logP [‖Z‖p < ε]

−∞ ε ↓ 0, Φ
p ∈ [1, +∞]

X
p ∈ [1,∞],

logP [‖X‖p < ε] � −Ψ(ε−1), ε ↓ 0,

Ψ X
Ψ(ε−1) = Φ(κε−2), κ

X



Z α−
γ ≥ 0

Iγ
t =

∫ t

0

(t− s)γdZs, t ≥ 0.

γ = n In

n

In
t = n!

∫ t

0

∫ sn−1

0

. . .

∫ s1

0

Zudu ds1 . . . dsn−1.

γ Iγ

Iγ

Iγ γ

lim
ε↓0

ε
α

1+αγ log P [‖Iγ‖p < ε] = −kα
γ,p ∈ (−∞, 0).

lim
ε↓0

ε
pα

p−α+pαγ log P [‖Iγ‖p < ε] = −k̃α
γ,p ∈ (−∞, 0)

(1/p)

Iγ

Iγ

Mγ
t

d
=

∫ +∞

0

((t + s)γ − sγ) dZs

Xγ = Iγ + Mγ

α = 2
Xγ Iγ



Iγ

t �→ tγ

Ft =

∫ t

0

f(t− s) dZs, t ≥ 0

f : R+ → R

f : R+ → R tγ

F Iγ

f ≡ 1 f(x) = ex

Lp

p



p

p


