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��?. ������, ���������J���B�A�� . �!>������⎧⎪⎪⎪⎨
⎪⎪⎪⎩

utt − Δu +
∫ t

0

g(t − s)div(a(x)∇u)ds + f(t, u, ut) = 0, (x, t) ∈ D × (0, T ),

u(x, t) = 0, (x, t) ∈ ∂D × (0, T ),

u(x, 0) = u0(x), ut(x, 0) = u1(x), x ∈ D

(1.1)

"���>���?�� x K#� t �$L u(x, t), �M g %&���'. �� (1.1) ��

�?(����N��)� [7, 8, 22, 23]. �A�'* 0 # (f(t, u, ut) = f(t, u)), Dafermos [8]

O���#���+�, >��,-���.� 0, !��"# !�.�". #"$$%%

��&, Rivera [22] "#�/&'�'0'�1�>��,-��/P.�". (�	
�(2,

Rivera ) Salvatierra [23] O��� g Q�.�#, )*3%Q�.��. +/�,, Cavalcanti

) Oquendo [7] -.'�*1�/+��A�'�*1���,-�)*�Q�)�'4.�
". KB�56M, O�.�%%�R7�&% Komornik ) Zuazua [16] 89�.�:�)*�

0;12/��34. S5, Alalau-Boussouira 0< [1] "#�/1$$������)*.�

�/P%%�&. �.�� (1.1) ��65�.�%%�2�=7, 8 [3, 11, 13, 21] 9�56.

35-.>:?+4;(,- (1.1) �@A. BC"#/�)<D��E.�=5. > (Ω,

F , (F̃t)t≥0,P) %/�F6�?�7"@�, N : B(Z × [0,∞))×Ω → N∪ {0} %	T8� π(·)
9GK (Z,B(Z)) H�:&8�, BA Z = R

m (m ∈ N), Ñ(dz, dt) := N(dz, dt) − π(dz)dt %'

�;<:&>:8�. 	T8�
π(z) = λ(1 − eiz)

BU
π({0}) = 0,

∫
Z

1 ∧ |z|2π(dz) < ∞, (1.2)

BA, λ %:&IV=�. � (1.2), � Z1 = {z ∈ Z; |z| ≤ 1} #, �9G

θ =
∫

Z1

|z|2π(dz), θ = π(Z \ Z1). (1.3)

#�C����D�8E�JK (����,>K@C�DLFW), MG-.L,�*?

N<D��H��>:>������:⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎩

utt(t, x) − Δu +
∫ t

0

g(t − τ)Δu(τ)dτ + κut(t, x)

=
∫

Z1

a(u(t−, x), z)Ñ (dz, dt)+
∫

Z\Z1

b(u(t−, x), z)N(dz, dt), x ∈ D, t ∈ (0, T ),

u(x, t) =
∂u

∂ν
= 0, x ∈ ∂D, t ∈ (0, T ),

u(x, 0) = u0(x), ut(x, 0) = v0(x), x ∈ D,

(1.4)

�M D % R
d M��@ABI ∂D ��IJX, ∂

∂ν %?&1C�, κ > 0 DOA�,�. >:

8� Ñ(dz, dt) = N(dz, dt) − π(dz)dt %;<* N(dz, dt) �;<:&>:8�. +?, �� g,

a : R × Z1 → R ) b : R × Z \ Z1 → R K*YZ��,  !9G�K	,"#.

!E g ≡ 0, �� (1.4) ZF*>:����. Chow [9] PL�/&*1�'*�'4�*G

Q>:����, "#���/��?, !65R9�)HF890. Gao ) Liang [14] )��*
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?N<D��H��X$*1�>:Q��, -����R/XK�9�HF8�. Kim [15] )

Barbu 0< [4] �Y-.�'�*1�A�')GQA�'�>:����ZB[JK, KO�
�HF8��XK�.3�+?/�56.\'�1�A�'�>:������R/XK�)
HF8�, �!5 [6, 10, 12, 20].

!E g 
= 0, Wei ) Jiang [25] )��[]YH��'�'0'�>:����
utt−Δu+

∫ t

0

g(t − s)Δuds+h(ut) = f(u)+σ(t, u,∇u)∂tW (t, x), x ∈ D, t ∈ (0, T ). (1.5)

� h(ut) = ut ) σ ≡ 1#, O���� (1.5) ��XKZ/�, ,K( g [��S\L, \-��

)*���.�%%. K5 [17], ^N�5 [25] M�XKZ/�TE]� σ = σ(u, ut, x, t) �

(2. U/], � σ = σ(x, t) #, #")*H04, ^G3O��7V/+�K L2 W_GL�Y
�7"K�`#X^Y, 7VZ�[K�`#X^Y. S5, Liang ) Gao [18] -.��� (1.5)

K_\]YH�L h(ut) = |ut|q−2ut ) f(u) = |u|p−2u �(2. ^GO��: !E q ≥ p, ��

(1.5) ��R/XK; !E p > q, 7V/+�K L2 W_GL�Y�7"K�`#X^Y, 7VZ

�[K�`#X�a+�. b#, Liang ) Gao [19] \-.�JK (1.4) K;<:&>:8�H
�L�(2, #"[��)*��"#�R/c)��XKZ/�, ,K[��_\S\L"#
�]��Q�65R9�.

35)�JK (1.4) KÆ5 [19] 2��2/1�*?N<D]Y:�L��(2. _>:�
���EÆ^, �� (1.4) M�'0' ∫ t

0
g(t− s)Δu(s)ds �`"JK'�/9�_`. _5 [19]

EÆ^, 35�:�'2��2/1, aaE�3�2b`. MG�c"	]��& [5] O�/+
d��XKZ/�, ,KO���MMG�H(<D8�aedS\. b#, 35d��TE3

2b�5 [19] c)��TE. +?, 5 [19] R7#"0;12/��34)�]��65R9
�,e35R7)�c)�Æf�bfgcHF8��XKZ/�, gG%FRHb�d��,.

35h 2+�"#h7�/�S\)d�R/XKZ/�9a. h 3+�, O�c)�Æf
�bfgcHF8��XKZ/�.

2 cdef
BC, MG89/�35i"�=5. > H = L2(D), ��)W�Y* ( ·, · ) ) ‖ · ‖. > V

%ije/@� H1
0 (D), (�e_� φ ∈ V , 9G�W* ‖φ‖V = ‖∇ϕ‖. > H = V × H, (�

e_� U = (u, v)T ∈ H , 9G�W* ‖U‖H = (‖∇u‖2 + ‖v‖2)
1
2 . (��� g, a ) b, S\

(G1) g ∈ C1[0,∞) %*k*g��fBU
1 −

∫ ∞

0

g(s)ds = l > 0.

(G2) XK/�Y�i� α > 0, ��

g′(t) ≤ −αg(t), ∀ t ≥ 0.

(G3) a : R × Z → R %�8�, fXK/�i� La > 0, ��

a(0, z) ≡ 0, |a(r1, z) − a(r2, z)|2 ≤ La|r1 − r2|2|z|2.
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(G4) �� b : R × Z \ Z1 → R %�8�, XK Lb > 0, ��

b(0, z) ≡ 0, |b(r1, z) − b(r2, z)|2 ≤ Lb|r1 − r2|2|z|p, θp =
∫

Z\Z1

|z|pπ(dz) < ∞, p ≥ 2.

h 2.1 K (G3) ) (G4) M, .���( (a, b) �/��J% a(r, z) = b(r, z) = σ(r)z, �

M σ : R → R %/�#1jlkl,
√

La %#1jl,�, σ(0) = 0. KBi(gL, :�'K
(1.4) �m*

σ(u(t))dNt,

�M (Nt)t≥0 *

Nt =
∫ t

0

∫
Z1

zÑ(dz, ds) +
∫ t

0

∫
Z\Z1

zN(dz, ds).

\_ Ñ(dz, dt) = N(dz, dt) − π(dz)dt, N %/�:&>:8�fBU (1.2), �

E[eiθNt ] = exp
[
t

(
iθλ +

∫
Z

(eiθz − 1 − iθz1|z|<1)π(dz)
)]

,

BA λ %:&IV�. m#� Lévy–Khintchine 9a, ! Sato [24] �� (Nt)t≥0%/�<D8�.

;�<=, �� (1.4) 0h�L,�no,-⎧⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎩

du = vdt,

dv =
(

Δu −
∫ t

0

g(t − s)Δu(s)ds − κv

)
dt +

∫
Z1

a(u(t−), z)Ñ(dz, dt)

+
∫

Z\Z1

b(u(t−), z)N(dz, dt),

u(x, 0) = u0(x), v(x, 0) = v0(x).

(2.1)

>

Λ =

(
0 I

Δ −κI

)
,

G(U(t)g) =

( 0

−
∫ t

0

g(t−s)Δuds+
∫

Z1

a(u(t−), z)Ñ(dz, dt)+
∫

Z\Z1

b(u(t−), z)N(dz, dt)

)
.

B#,- (2.1) )��*/�>:����{
dU(t) = ΛU(t)dt + G(U(t))dt,

U(0) = u(0).
(2.2)

pm, MG��"#�� (1.4) ��9G.

jk 2.2 /� H - [ (F̃t)t≥0- �=��� U(t) = (u, v)T !EBUL,�d�qi, Z
�n* (1.4) .�Z[* U(0) = (u0(x), v0(x))T ∈ H �/�d�:

(1) (j/� T > 0, r7"koaa� U ∈ C([0, T ];V ) × D([0, T ];H), �M D([0, T ];H)

pD�� RCLL-(F̃t)t≥0- �=�>:��lf�@�.

(2) � t ≥ 0 #, (�e_�8s�� φ = (φ1, φ2)T ∈ D(Λ∗),

(U(t), φ) = (U(0), φ) +
∫ t

0

(U(s),Λ∗φ)ds +
∫ t

0

(G(U(t)), φ)ds

koaafl, �M Λ∗ pD Λ �q>�J, D(Λ∗) %�9GX.
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K g ) a �S\L, MG��-�L,'�;<:&>:8������lc)��R/
XKZ/�⎧⎪⎪⎪⎨

⎪⎪⎪⎩
du = vdt,

dv =
(

Δu −
∫ t

0

g(t − s)Δu(s)ds − κv

)
dt +

∫
Z1

a(u(t−), z)Ñ(dz, dt),

u(x, 0) = u0(x), v(x, 0) = v0(x).

(2.3)

jm 2.3 (85 [19, 9a 3.5]) S\�� g ) a BUqi (G1), (G3), (u0, u1) ∈ V ×H, Z
��l (2.3) XKZ/�R/d�.

jm 2.4 S\qi (G1), (G2) ) (G4) fl. Z(e_� U(0) = (u0(x), v0(x)) ∈ H , �

�l (1.4) XKZ/�R/d� U(t) = (u(t), v(t))t≥0.

no � (1.2) �= π(Z \ Z1) < ∞. pm, �� (N(Z \ Z1 × [0, t]))t≥0 K R+ M�j�
�`J�mn��`�IVr, oXKsg�IV#� 0 < τ1 < τ2 < · · · τn < · · · . U/],

(N(A × [0, t]))(A,t)∈B(Z\Z1)×R+ )�/� Z- [�r�� (p(t))t≥0 pt, �9GX Dp % R+ M
�/���Jp�. 3o%( t > 0, A ∈ B(Z \ Z1),

N(A × [0, t]) =
∑

s∈Dp,s≤t

1A(p(s)). (2.4)

pm, ( k = 1, 2, . . ., τk ∈ {t ∈ Dp; p(t) ∈ Z \ Z1}, u8, � k → ∞ #, τk %/� (F̄t)t≥0- v#

9 τk → ∞. m#, (j/� T ∈ (0, τ1), #"9a 2.3 �=��l (2.3) K [0, τ1) HXK/�Z
/�d� U0(t) ∈ C([0, T ];V ) × D([0, T ];H). tp

U1(t) =

⎧⎪⎨
⎪⎩

U0(t), t ∈ [0, τ1),

U0(τ1−) +
(

0
b(u(τ1−), p(τ1))

)T

, t = τ1,

Z (U1(t))0<t≤τ1 %��l (2.3) K#�J� [0, τ1] H�Z/�. U/], 9G⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

Ũ1
0 = U1(τ1),

p̃(t) = p(t + τ1),

Dp̃ = {t ≥ 0; t + τ1 ∈ Dp},
F̄t = F̄τ1+t.

\_ τ2 − τ1 ∈ {t ∈ Dp̃, p̃(t) ∈ Z \ Z1}, MG��"tp (U1(t))0<t≤τ1 ��&tp>:��
(Ũ1(t))0<t≤τ2−τ1 . 9G

U2(t) =
{

U1(t), t ∈ [0, τ1],
Ũ1(t − τ1), t ∈ [τ1, τ2],

Z U2(t) %��l (1.4) K#�J� [0, τ2] H�Z/d�. HuvqbH���, MG��-�

��l (1.4) �Z/R/d�. Ow.

3 rstu
37)�bfgc (St)t≥0 HF8��XKZ/�, �Mbfgc�9G*

StΦ((u0, v0)) = E[Φ(U0
t ((u0, v0)))], (u0, v0) ∈ H , Φ ∈ Cb(H ), (3.1)
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BA
U0

t ((u0, v0)) = (u0
t (u0), v0

t (v0))

DO�� (1.4) Z[* (u0, v0)�d�. v�d� U0
t ((u0, v0)) �qxr/�, s=w5 [2].

*�tl (St)t≥0 �HF8�, >

δ0 = min
{

λ1

2κ
,

κ

4
,

α

2

}
, (3.2)

�M λ1%'�uyz#vwBIqi −Δ�J�h/	T[, κ%A�,�, αK (G2) M"#.

(���l (1.4) �d� (U(t))t≥0 = (u(t), v(t))t≥0, 9G ρδ(t) = δu(t) + v(t). ���l (1.4),

�� (ρδ(t))t≥0 %/� RCLL-(F̄t)t≥0 �gxfBU�D,-⎧⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎩

dρδ(t) = (δ − κ)ρδ(t)dt − [δ(δ − κ) − Δ]u(t)dt −
∫ t

0

g(t − s)Δu(s)ds

+
∫

Z1

a(u(t−), z)Ñ(dz, ds) +
∫

Z\Z1

b(u(t−), z)N(dz, ds), t > 0,

ρδ(0) = δu0 + u1.

(3.3)

m#, MG)K H H9G)*��

E δ(u(t)) = ‖ρδ(t)‖2
2 +

(
1 −

∫ t

0

g(s)ds

)
‖∇u‖2

2 + (g ◦ ∇u)(t),

�M
(g ◦ w)(t) =

∫ t

0

g(t − s)‖w(t) − w(s)‖2ds.

ym 3.1 S\ (G1) ) (G2) fl. !E l > 5
6 f La, Lb, κ BU

2θLa + 4θpLb

λ1
< δ0, κ > θp, (3.4)

ZKqi (G3) ) (G4) L, XKY�i� δ ≤ δ0 ) λ = λ(δ), ��

E δ(u(t), v(t)) ≤ E δ(u0, v0) − λ

∫ t

0

E δ(u(s), v(s))ds + Mt,

�M (Mt)t≥0 %/� RCLL-(F̄t)t≥0 �K[*]�x, �DO*

Mt =
∫ t

0

∫
Z1

[‖ρδ(s−) + a(u(s−), z)‖2 − ‖ρδ(s−)‖2]Ñ(dz, ds)

+
∫ t

0

∫
Z\Z1

[‖ρδ(s−) + b(u(s−), z)‖2 − ‖ρδ(s−)‖2]Ñ(dz, ds), t ≥ 0.

no (�e_Y� δ ≤ δ0, ( ‖ρδ(t)‖2 "no{4, ��

‖ρδ(t)‖2 + ‖∇u(t)‖2

= ‖δu0 + v0‖2 + ‖∇u0‖2 − 2δ(δ − κ)
∫ t

0

(u(s), ρδ(s))ds − 2δ
∫ t

0

‖∇u‖2ds

+2(δ − κ)
∫ t

0

‖ρδ‖2ds−2
∫ t

0

(
ρδ,

∫ s

0

g(s−ξ)Δu(ξ)dξ

)
ds+

∫ t

0

∫
Z1

‖a(u(s), z)‖2π(dz)ds

+
∫ t

0

∫
Z\Z1

[‖b(u(s), z)‖2 + 2〈ρδ(s), b(u(s), z)〉]π(dz)ds + Mt. (3.5)
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�x\yH04)zw - xylH04, ,\_ δ ≤ δ0, �

δ(κ − δ)(ρδ(s), u(s)) − (κ − δ)‖ρδ(s)‖2
2 − δ‖∇u(s)‖2

2

≤ δ(κ − δ)

√
2δ√
λ1

‖∇u(s)‖2
1√
2δ

‖ρδ(s)‖2 − (κ − δ)‖ρδ(s)‖2
2 − δ‖∇u(s)‖2

2

≤ δ(κ − δ)
(

δ

λ1
‖∇u(s)‖2

2 +
1
4δ

‖ρδ(s)‖2
2

)
− (κ − δ)‖ρδ(s)‖2

2 − δ‖∇u(s)‖2
2

≤ −δ

(
1 − κδ

λ1

)
‖∇u(s)‖2

2 −
3(κ − δ)

4
‖ρδ(s)‖2

2

≤ −1
2
δ‖∇u(s)‖2

2 −
κ

2
‖ρδ(s)‖2

2. (3.6)

b#, �qi (G1) ) (G2), ��

−2
∫ t

0

(
ρδ(s),

∫ s

0

g(s − ξ)Δu(ξ)dξ

)
ds

= 2δ
∫ t

0

∫ s

0

g(s − ξ)
∫

D

∇u(ξ)∇u(s)dxdξds + 2
∫ t

0

∫ s

0

g(s − ξ)
∫

D

∇u(ξ)∇v(s)dxdξds

= 2δ
∫ t

0

∫ s

0

g(ξ)dξ‖∇u(s)‖2ds + 2
∫ t

0

∫ s

0

g(ξ)dξ

∫
D

∇u(s)∇v(s)dxds

+2δ
∫ t

0

∫ s

0

g(s − ξ)
∫

D

(∇u(ξ) −∇u(s))∇u(s)dxdξds

+2
∫ t

0

∫ s

0

g(s − ξ)
∫

D

(∇u(ξ) −∇u(s))∇v(s)dxdξds

= 3δ
∫ t

0

∫ s

0

g(ξ)dξ‖∇u(s)‖2ds + δ

∫ t

0

(g ◦ ∇u)(s)ds +
∫ t

0

∫ s

0

g(ξ)dξ
d

ds

∫
D

|∇u(s)|2dx

−
∫ t

0

∫ s

0

g(s − ξ)
d

ds

∫
D

|∇u(ξ) −∇u(s)|2dxdξ

= 3δ
∫ t

0

∫ s

0

g(ξ)dξ‖∇u(s)‖2ds + δ

∫ t

0

(g ◦ ∇u)(s)ds +
∫ t

0

g(s)ds‖∇u(t)‖2

−
∫ t

0

g(s)‖∇u(s)‖2ds − (g ◦ ∇u)(t) +
∫ t

0

(g′ ◦ ∇u)(s)ds

≤ 3δ(1 − l)
∫ t

0

‖∇u(s)‖2ds + (δ − α)
∫ t

0

(g ◦ ∇u)(s)ds

+
∫ t

0

g(s)ds‖∇u(t)‖2 − (g ◦ ∇u)(t). (3.7)

U/], � (3.6) ) (3.7) p9 (3.5), ,\_ l > 5
6 , ��

‖ρδ(t)‖2 +
(

1 −
∫ t

0

g(s)ds

)
‖∇u(t)‖2 + (g ◦ ∇u)(t)

≤ ‖δu0 + v0‖2 + ‖∇u0‖2 +
∫ t

0

∫
Z1

‖a(u(s), z)‖2π(dz)ds

−
∫ t

0

[
1
2
δ‖∇u(s)‖2 + δ(g ◦ ∇u)(s) + κ‖ρδ(s)‖2

]
ds

+
∫ t

0

∫
Z\Z1

[‖b(u(s), z)‖2 + 2(ρδ(s), b(u(s), z))]π(dz)ds + Mt. (3.8)
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z�qi (G3) ) (G4), ��∫
Z1

[‖a(u(t), z)‖2]π(dz) ≤ θLa

λ1
‖Δu(t)‖2 (3.9)

) ∣∣∣∣
∫

Z\Z1

[‖b(u(t), z)‖2 + 2〈ρδ(t), b(u(t), z)〉]π(dz)
∣∣∣∣ ≤ 2θpLb

λ1
‖Δu(t)‖2 + θp‖ρδ(t)‖2. (3.10)

�� (3.4), �z{/�Y�
δ ∈

(
θLa + 2θpLb

λ1
, δ0

]
,

m# (3.8) |O

E δ(u(t), v(t)) ≤ E δ(u0, v0) − λ

∫ t

0

E δ(u(s), v(s))ds + Mt,

�M
λ = min

{
δ − 2θLa + 4θpLb

λ1
, κ − θp

}
> 0.

Ow.

h 3.2 \_ =� δ0 r|�=� κ, MG�[�z{ La ) Lb, ��

θp ∨
√

2λ1 <
λ2

1

2θLa + 4θpLb

,

,{

κ ∈
(

θp ∨
√

2λ1,
λ2

1

2θLa + 4θpLb

)
,

Z (3.2) ) (3.4) ��b#fl.

}L�, c" Chow [9] ��&PL35�R7TE. {~H, MG�

jm 3.3 K8a 3.1 �qiL, 4 (3.1) �9G�bfgc (St)t≥0 K (H ,B(H )) HX

KZ/�HF8�.

no *�|}��l (1.4) �#�*{�{�JX R, ( t ≥ 0, > (N̄(A × [0, t]))A∈B(Z)

%:&>:8� (N(A × [0, t]))A∈B(Z) �/�}l~3. (�e_� A ∈ B(Z) ) t ∈ R, 9G

N̂ =
{

N(A × [0, t]), t ≥ 0,
N̄(A × [0,−t]), t < 0.

>
˜̂
N % N̂ �;<:&>:8�. (j/� s ∈ R, -.,-⎧⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

du = vdt,

dv =
(

Δu −
∫ t

0

g(t − s)Δu(s)ds − κv

)
dt +

∫
Z1

a(u(t−), z)Ñ(dz, dt)

+
∫

Z\Z1

b(u(t−), z)N(dz, dt),

u(x, 0) = u0(x), v(x, 0) = v0(x).

(3.11)

S\ (u0, v0) ∈ V × H, �9a 2.4 =, H�,-(j� T > 0 KXKZ/�
(Us

t ((u0, v0)))t>s ∈ C([s, T ];V ) × D([s, T ];H).
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pm, � Gronwall 8a98a 3.1 =, XKY�i� δ ≤ δ0 ) λ = λ(δ), ��L4fl:

E[E δ(Us
t ((u0, v0)))] ≤ e−λ(t−s)E[E δ(u0, v0)], t > s. (3.12)

(e_� s1 > s2 > 0, 9G

Û1,2
t ((u0, v0)) = (û(t), v̂(t)) = (u−s1

t (u0) − u−s2
t (u0), v−s1

t (v0) − v−s2
t (v0)),

Z Û1,2
t ((u0, v0)) BU⎧⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎩

dû = v̂dt,

dv̂ =
(

Δû +
∫ t

0

g(t − s)(Δu−s1
t − Δu−s2

t )dt − κv̂

)
dt +

∫
Z1

â(u−s1
t− , u−s2

t− , z) ˜̂
N(dz, dt)

+
∫

Z\Z1

b̂(u−s1
t− , u−s2

t− , z)N̂(dz, dt),

û(x,−s2) = u−s1−s2
(x) − u0(x), v̂(x,−s2) = v−s1−s2

(x) − v0(x), x ∈ D,

(3.13)

�M
m̂(û(t)) = m(‖∇u−s1

t ‖2)Δu−s1
t − m(‖∇u−s2

t ‖2)Δu−s2
t ,

â(u−s1
t− , u−s2

t− , z) = a(u−s1
t , z) − a(u−s2

t , z),

b̂(u−s1
t− , u−s2

t− , z) = b(u−s1
t , z) − b(u−s2

t , z).

> ρ̂ = δû + v̂. E~�8a 3.1, B#3XKY�i� δ ≤ δ0 ) λ = λ(δ), ��

E[E δ(Û1,2
t ((u0, v0)))] ≤ e−λ(t+s2)E[E δ(û(−s2), v̂(−s2))], t > −s2. (3.14)

� (3.12) =XKY�i� C > 0, ��

E[E δ(û(−s2), v̂(−s2))] ≤ C[1 + E δ(u0, v0)]. (3.15)

�l (3.14) ) (3.15), ��

E[E δ(Û1,2
t ((u0, v0)))] = E[E δ(U−s1

t ((u0, v0)) − U−s2
t ((u0, v0)))]

≤ Ce−λ(t+s2)[1 + E δ(u0, v0)], t > −s2.

KH4M> t = 0, Z(e_� (u0, v0) ∈ H , �

E[E δ(U−s1
0 ((u0, v0)) − U−s2

0 ((u0, v0)))] ≤ Ce−λs2 [1 + E δ(u0, v0)],

f� s2 → ∞ #, g���]. B|O (U−s
0 )s≥0 %@� L2(Ω;H ) M�zwe. pm, � s → ∞

#, XKZ/�>:a* U−∞
0 ((u0, v0)) ∈ L2(Ω;H ) K L2(Ω;H ) _GL, ��

U−s
0 ((u0, v0)) → U−∞

0 ((u0, v0)).

(j/� s ≥ 0, a*��

U−s
0 ((u0, v0)) = (u−s

0 (u0), v−s
0 (v0)), U0

s ((u0, v0)) = (u0
s(u0), v0

s(v0))

Kb/�7"@���Eb���. > μ(·) % (V × H,B(V × H)) H��C7"8�, Z μ(·)
%bfgc (St)t≥0 �Z/HF8�. Ow.
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