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1 Brown B = (Bt)t≥0

|Bt − x| − |B0 − x| =

∫ t

0

sgn(Bs − x)dBs + Lx
t ,

Lx
t x B Doob–Meyer

Skorohod

– Ray–Knight

Doob–Meyer Skorohod

Doob–Meyer α ∈ (1, 2)

Yamada [4] Lévy Salminen–Yor [2]

α ∈ (1, 2) [3]

[4] [3] S = (St)t≥0 α ∈ (1, 2)

Fourier S F

F (St − x)− F (S0 − x) = Mx
t + Lx

t .

Mx = (Mx
t )t≥0

Mx
t =

∫ t

0

∫

R0

{F (Ss− − x+ h)− F (Ss− − x}Ñ(ds, dh)

[2] Lévy

2

X = (Xt)t≥0 1 Lévy Lévy–Khintchine X Lévy symbol

η(u) = logE0[e
iuX1 ]

= ibu−
1

2
au2 +

∫

R0

(

eiuy − 1− iuy1|y|≤1

)

ν(dy)



b ∈ R, a ≥ 0 ν R0(:= R \ {0}) Lévy

f X

Rqf(x) := Ex

[
∫ ∞

0

e−qtf(Xt)dt

]

, q > 0, x ∈ R

Rqf(x) =

∫

R

f(y)rq(y − x)dy, q > 0, x ∈ R

X

T0 := inf{t > 0 : Xt = 0}

2

(A1) X Lévy symbol η

∫

R

ℜ

(

1

q − η(u)

)

du <∞, q > 0.

(A2) X 0 P0(T0 = 0) = 1

(A1) ([1, Theorem II.16])

(A1) (A2) x ([1, Theorem II.19])

(A1), (A2)

(A) X Lévy symbol η

1

q − η(u)
∈ L1(R), q > 0.

2.1. (A)

rq(x) =
1

π

∫ ∞

0

ℜ

(

e−iux

q − η(u)

)

du, q > 0, x ∈ R.

3 Renormalized zero resolvent

hq(x) := rq(0)− rq(−x), q > 0, x ∈ R

q > 0 hq ≥ 0 h := limq↓0 hq h

renormalized zero resolvent Yano [5] [5]

2 (A), (B)



(B) X Lévy symbol η

∫

1

0

∣

∣

∣

∣

ℑ

(

u

η(u)

)∣

∣

∣

∣

du <∞.

3.1. (A), (B)

h(x) =
1

π

∫ ∞

0

ℜ

(

eiux − 1

η(u)

)

du, x ∈ R.

4

(A1), (A2) ([1, Lemma V.3])

Ey

[
∫ ∞

0

e−qtdLx
t

]

= rq(x− y), q > 0, x, y ∈ R.

Doob–Meyer

4.1. (A1), (A2) q > 0, t ≥ 0, x ∈ R

rq(−Xt + x) = rq(−X0 + x) +M
q,x
t + q

∫ t

0

rq(−Xs + x)ds− Lx
t ,

M
q,x
t

q ↓ 0

4.2. X (A), (B) t ≥ 0, x ∈ R

h(Xt − x)− h(X0 − x) = Mx
t + Lx

t ,

Mx
t := − limq↓0 M

q,x
t
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