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1 ��}� Fang Y Zhang[1] 
����D Lipschitz pQ Brown $9VbeGB$ (SDE)3�~g��Y,,���k�T Mao[2] 3�l\!��rDw�FVbeGB$
Xt = x0 +

∫ t

0

F (Xs, ds) = x0 +

∫ t

0

b(Xs, s)ds+

∫ t

0

M(Xs, ds),4k5
dXt = b(Xt, t)dt+M(Xt, dt), X0 = x0, (1.1)05 b(x, t) L�i�v��U$� M(x, t) L�i����F��kr��VbeGB$w Freidlin-Wentzell },,� (oku [3]). �/VbeGB$w3g���� Euler �}_2��k,,�� .' Euler �}U:L2Q3�B$pQD Lipschitz ℄+3Gku [4–6] 5B?�1E��h)�kG��B-VQ (Φρ)ρ>0.C Xt(x0, ω) L SDE (1.1) 3w�7Y8/�?T89U$ M(x, t) L Brown $93��℄+L�� Lipschitz, 'B$w�����- X̃t(x0, ω)(oku [7]). �k
�FVbeGB$%D Lipschitz `p (H1) rw3,,��R�ku [1] 1��4��r�u"P�,,�"��%pQ a Y b �xE.'�,,�"��̂ O��L63I��4I� ,,�3
��C\�u[\�,,�3��4��

2 a ^ b �oRkNC σ(x) : R → R+ Y b(x) : R → R L��VQ���r� Itô SDE

dXǫ(t) = ǫ
1
2 σ(Xǫ(t))dNt + b(Xǫ(t))dt, Xǫ

0 = x0, (2.1)NJ>/	2007-11-27; �8>/	2008-10-24
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No.4 Fh��FD Lipschitz pQVbeGB$w3,,� 107505 N ∈ Mc,loc
2 (Ft). �

a(x, y)dt = σ(x)σ(y)d〈N〉t,�ku [2] / ∫ t

0
ǫ

1
2 σ(x)dNt Y ∫ t

0
ǫ

1
2σ(y)dNt 3|��h

〈

∫ t

0

ǫ
1
2σ(x)dNt,

∫ t

0

ǫ
1
2σ(y)dNt

〉

= ǫa(x, y)t.�rjC














a(x, x) − 2a(x, y) + a(y, y) ≤ C|x − y|2 log
1

|x− y|2
, |x− y| < 1,

|b(x) − b(y)| ≤ C|x− y| log
1

|x− y|
, |x− y| < 1

(H1)Y






a(x, x) ≤ C(|x|2 log |x|2 + 1),

|b(x)| ≤ C(|x| log |x| + 1).
(H2)�kr� SDE (2.1) 3,,�"��Os"P,,�"��C Cx([0, 1],R)L* [0, 1]1 R &1h x 3��VQ	m�?T g ∈ C0([0, 1],R) L�<��3�� e(g) =

∫ 1

0 |ġ(t)|2dt. jC F (g) L�reGB$3w
F (g)(t) = x0 +

∫ t

0

b(F (g)(s))ds +

∫ t

0

σ(F (g)(s))ġ(s)ds, 0 < t < +∞. (2.2)

SDE (2.1) w3g��Ym�).'?ku [1] 36 2 u�Æo�r�� 2.4.Vf 2.1 C µǫ L Xǫ(·)% Cx0([0, 1],R)3G��jC (H1)Y (H2)#��' {µǫ, ǫ > 0}"A?rU�VQ3,,�"�
I(f) = inf

{

1

2
e(g)2; F (g) = f

}

, f ∈ Cx0([0, 1],R). (2.3)f
(i) <=��>d C ⊂ Cx0([0, 1],R), �

lim sup
ǫ→0

ǫ logµǫ(C) ≤ − inf
f∈C

I(f). (2.4)

(ii) <=��>d G ⊂ Cx0([0, 1],R), �
lim inf

ǫ→0
ǫ logµǫ(G) ≥ − inf

f∈G
I(f). (2.5)�r\! a Y b �xE3,,����4�%6�ui�.'�

Lipschitz pQr��U$3,,��!�oku [6]. Fang Y Zhang[1] \!�m5i4���k9=oL(�F�lrD Lipschitz ℄+�< n ≥ 1, � Xǫ
n(·) L�rB$3w

Xǫ
n(t) = x0 +

∫ t

0

b

(

Xǫ
n

( [ns]

n

)

)

ds+ ǫ
1
2

∫ t

0

σ

(

Xǫ
n

( [ns]

n

)

)

dNs.tRku [1, �� 2.4] 1F�[�



1076 Q � n � � � Vol.29A�f 2.2 � ξt =
∫ t

0
β(s)ds +

∫ t

0
γ(s)dNs. jC a(·) Y β(·) L ξ 3��℄+�"A

|a(·)| ≤ A, |β(·)| ≤ B. '< T > 0 Y R > 0 3 BT < R, �
P
(

sup
0≤t≤T

|ξt| ≥ R
)

≤ 2 exp
(

−(R−BT )2/2AT
)

.	 � ξ̄t = ξt −
∫ t

0
β(s)ds,  L exp(θξ̄t −

θ2

2

∫ t

0
a(s)ds), ∀θ ∈ R L��F�� ZL��3��F��>LAF�*> |θ| = 1. %.'v!02�tRku [9, 7� 1.2.3].?T (ζt, (Ft), P ) L�AF3 λ > 0, '

P
(

sup
0≤t≤T

ζt ≥ λ
)

≤
1

λ
E
[

ζT

∣

∣

∣
sup

0≤t≤T
ζt ≥ λ

]

. (2.6)�4I (2.6) 3.'d;�Tku [9, 7� 1.2.3].t.'l%3v!�� (2.6) I�/
P
(

sup
0≤t≤T

θξt ≥ R
)

≤ P
(

sup
0≤t≤T

θξ̄t ≥ R−BT
)

≤ P
(

sup
0≤t≤T

(

λθξ̄t −
θ2λ2

2

∫ t

0

a(s)ds
)

≥ λ(R −BT ) −
λ2A

2
T
)

≤ exp
(

− λ(R −BT ) +
λ2A

2
T
)

.9 λ = R−BT
AT

, 2 P ( sup
0≤t≤T

|ξt| ≥ R) ≤ 2P ( sup
0≤t≤T

θξt ≥ R).  L.2v!�is 2.3 jC (H1) #��3 a Y b �x� L<=� δ > 0, �
lim
n→∞

lim
ǫ→0

sup ǫ logP
(

sup
0≤t≤1

|Xǫ(t) −Xǫ
n(t)| > δ

)

= −∞. (2.7)	 C δ < e−1 < 1. jC Y ǫn (t) := Xǫ(t) −Xǫ
n(t) Y ξǫn(t) = |Y ǫn(t)|2.  L

Y ǫn (t) =

∫ t

0

[

b(Xǫ(s)) − b
(

Xǫ
n

( [ns]

n

))]

ds+ ǫ
1
2

∫ t

0

[

σ(Xǫ(s)) − σ
(

Xǫ
n

( [ns]

n

))]

dNsY
dξǫn(t) = 2ǫ

1
2Y ǫn(t)

(

σ(Xǫ(t)) − σ
(

Xǫ
n

( [nt]

n

)))

dNt + 2Y ǫn(t)
(

b(Xǫ(t)) − b
(

Xǫ
n

( [nt]

n

)))

dt

+ǫ
(

a(Xǫ(t), Xǫ(t)) − 2a
(

Xǫ(t), Xǫ
n

( [nt]

n

))

+ a
(

Xǫ
n

( [nt]

n

)

, Xǫ
n

( [nt]

n

)))

dt.�)VbMX dξǫn · dξǫn h
dξǫn · dξǫn = 4ǫ

(

a(Xǫ(t), Xǫ(t)) − 2a
(

Xǫ(t), Xǫ
n

( [nt]

n

))

+a
(

Xǫ
n

( [nt]

n

)

, Xǫ
n

( [nt]

n

)))

|Y ǫn(t)|2dt.� ρ > 0. 7�VQ ψρ : [0, 1] → R h
ψρ(ξ) =

∫ ξ

0

ds

s log 1
s

+ ρ
.
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ψρ(ξ) ↑ ψ0(ξ) =

∫ ξ

0

ds

s log 1
s

= +∞, ρ ↓ 0.< λ > 0, 7� Φρ,λ(ξ) = eλψρ(ξ). +$�
Φ′
ρ,λ(ξ)

(

ξ log
1

ξ
+ ρ
)

= λΦρ,λ(ξ) (2.8)Y
Φ′′
ρ,λ(ξ) = λ2Φρ,λ(ξ)

1

(ξ log 1
ξ

+ ρ)2
+ λΦρ,λ(ξ)

1 − log 1
ξ

(ξ log 1
ξ

+ ρ)2

≤ λ2Φρ,λ(ξ)
1

(ξ log 1
ξ

+ ρ)2
, ξ ≤ e−1. (2.9)t�&- Q δ1 < e−1 "A δ1 log 1

δ1
< ρ. 7� τ ǫn = inf{t ≥ 0; |Xǫ

n(t)−Xǫ
n(

[nt]
n

)| ≥ δ1}, 3�
ξǫn,δ1(t) = ξǫn(t ∧ τ ǫn), t ≥ 0. C T ǫn = inf{t ≥ 0, |ξǫn,δ1(t)t| ≥ δ2},  L

P
(

sup
0≤t≤1

|Y ǫn(t)| > δ
)

= P
(

sup
0≤t≤1

|Y ǫn(t)| > δ, τ ǫn ≤ 1
)

+ P
(

sup
0≤t≤1

|Y ǫn(t)| > δ, τ ǫn > 1
)

≤ P (τ ǫn ≤ 1) + P (T ǫn ≤ 1).;�1
P (τ ǫn ≤ 1) ≤

n
∑

k=1

P

(

sup
k−1

n
≤t≤ k

n

∣

∣

∣
Xǫ
n(t) −Xǫ

n

(k − 1

n

)∣

∣

∣
≥ δ1

)

.���� 2.2, a Y b 3�x��+% Q cδ1 > 0 G2 P (τ ǫn ≤ 1) ≤ 2n exp(−ncδ1/ǫ). �)
lim
n→∞

lim sup
ǫ→0

ǫ logP (τ ǫn ≤ 1) = −∞. (2.10)h�gX3n'�� T /� T ǫn, > τ �J τ ǫn. �� Itô PI2
Φρ,λ(ξ

ǫ
n,δ1

(t ∧ T )) = 1 + 2ǫ
1
2

∫ t∧T∧τ

0

Φ′
ρ,λ(ξ

ǫ
n,δ1

(s))Y ǫn (s)
(

σ(Xǫ(s)) − σ
(

Xǫ
n

( [ns]

n

)))

dNs

+2

∫ t∧T∧τ

0

Φ′
ρ,λ(ξ

ǫ
n,δ1

(s))Y ǫn (s)
(

b(Xǫ(s)) − b
(

Xǫ
n

( [ns]

n

)))

ds

+ǫ

∫ t∧T∧τ

0

Φ′
ρ,λ(ξ

ǫ
n,δ1

(s))
(

a(Xǫ(s), Xǫ(s)) − 2a
(

Xǫ(s), Xǫ
n

( [ns]

n

))

+a
(

Xǫ
n

( [ns]

n

)

, Xǫ
n

( [ns]

n

)))

ds

+2ǫ

∫ t∧T∧τ

0

Φ′′
ρ,λ(ξ

ǫ
n,δ1

(s))
(

a(Xǫ(s), Xǫ(s)) − 2a
(

Xǫ(s), Xǫ
n

( [ns]

n

))

+a
(

Xǫ
n

( [ns]

n

)

, Xǫ
n

( [ns]

n

)))

|Y ǫn(s)|2ds.

(2.11);�1< s ≤ T ∧τ, |Y ǫn (s)| ≤ δ ≤ e−1 < 1Y |Xǫ
n(s)−X

ǫ
n( [ns]

n
)| ≤ δ1 < e−1.  L< s ≤ T ∧τ,�

∣

∣

∣
Y ǫn(s)

(

b(Xǫ(s)) − b
(

Xǫ
n

( [ns]

n

)))
∣

∣

∣
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= |Y ǫn (s)(b(Xǫ(s)) − b(Xǫ
n(s)))| +

∣

∣

∣
Y ǫn(s)

(

b(Xǫ
n(s)) − b

(

Xǫ
n

( [ns]

n

)))∣

∣

∣

≤ CY ǫn (s)2 log
( 1

|Y ǫn (s)|

)

+ C
∣

∣

∣
Xǫ
n(s) −Xǫ

n

( [ns]

n

)∣

∣

∣
log
( 1

|Xǫ
n(s) −Xǫ

n(
[ns]
n

)|

)

≤
1

2
Cξǫn(s) log

( 1

ξǫn(s)

)

+ Cδ1 log
( 1

δ1

)

≤ C
(

ξǫn(s) log
( 1

ξǫn(s)

)

+ ρ
)

,05�G�VQ x log( 1
x
) % [0, e−1] AL(3*�KF�|>�< s ≤ T ∧ τ, �

a(Xǫ(s), Xǫ(s)) − 2a
(

Xǫ(s), Xǫ
n

( [ns]

n

))

+ a
(

Xǫ
n

( [ns]

n

)

, Xǫ
n

( [ns]

n

))

≤ 2(a(Xǫ(s), Xǫ(s)) − 2a(Xǫ(s), Xǫ
n(s)) + a(Xǫ

n(s), Xǫ
n(s)))

+2
(

a(Xǫ
n(s), X

ǫ
n(s)) − 2a

(

Xǫ
n(s), X

ǫ
n

( [ns]

n

))

+ a
(

Xǫ
n

( [ns]

n

)

, Xǫ
n

( [ns]

n

)))

≤ Cξǫn(s) log
( 1

ξǫn(s)

)

+ C
∣

∣

∣
Xǫ
n(s) −Xǫ

n

( [ns]

n

)∣

∣

∣

2

log
( 1

|Xǫ
n(s) −Xǫ

n(
[ns]
n

)|2

)

≤ C
(

ξǫn(s) log
( 1

ξǫn(s)

)

+ ρ
)

.�T5��2
(

a(Xǫ(s), Xǫ(s)) − 2a
(

Xǫ(s), Xǫ
n

( [ns]

n

))

+ a
(

Xǫ
n

( [nt]

n

)

, Xǫ
n

( [ns]

n

)))

|Y ǫn(s)|2

≤ Cξǫn(s)
(

ξǫn(s) log
( 1

ξǫn(s)

)

+ ρ
)

≤ C
(

ξǫn(s) log
( 1

ξǫn(s)

)

+ ρ
)2

.v[*{�4I�� (2.11) I2
E[Φρ,λ(ξ

ǫ
n,δ1

(t ∧ T ))] ≤ 1 + CE
[

∫ t∧T

0

Φ′
ρ,λ(ξ

ǫ
n,δ1

(s))
(

ξǫn,δ1(s) log
( 1

ξǫn,δ1(s)

)

+ ρ
)

ds
]

+CǫE
[

∫ t∧T

0

Φ′′
ρ,λ(ξ

ǫ
n,δ1

(s))
(

ξǫn,δ1(s) log
( 1

ξǫn,δ1(s)

)

+ ρ
)2

ds
]

.* (2.8) Y (2.9) I/Z�!U
1 + C(ǫλ2 + λ)

∫ t

0

E[Φρ,λ(ξ
ǫ
n,δ1

(s ∧ T ))]ds.N� Gronwall ��2
E[Φρ,λ(ξ

ǫ
n,δ1

(1 ∧ T ))] ≤ eC(ǫλ2+λ). (2.12)��B&��
E[Φρ,λ(ξ

ǫ
n,δ1

(1 ∧ T ))] ≥ E[Φρ,λ(ξ
ǫ
n,δ1

(T ))|T ≤ 1] = eλψρ(δ2)P (T ≤ 1). (2.13)v[ (2.12) Y (2.13) I�� P (T ≤ 1) ≤ e−λψρ(δ2)eC(ǫλ2+λ). 9 λ = 1
ǫ
, 2

lim sup
n→∞

lim sup
ǫ→0

ǫ logP (T ≤ 1) ≤ −ψρ(δ
2) + 2C.v[ (2.10) I�j<

lim sup
n→∞

lim sup
ǫ→0

ǫ logP
(

sup
0≤t≤1

|Y ǫn(t)| > δ
)

≤ −ψρ(δ
2) + 2C.



No.4 Fh��FD Lipschitz pQVbeGB$w3,,� 1079� ρ 7 0 f�.2v!�< n ≥ 1, 7��B Fn(·) : C0([0, 1],R) → Cx0([0, 1],R) h
Fn(g)(0) = x0,

Fn(g)(t) = Fn(g)
(k

n

)

+ b
(

Fn(g)
(k

n

))(

t−
k

n

)

+ σ
(

Fn(g)
(k

n

))(

g(t) − g
(k

n

))

,
(2.14)< k

n
≤ t ≤ k+1

n
. �/ Fn L�* C0([0, 1],R) 1 Cx0([0, 1],R) 3���B��f 2.4 lim
n→∞

sup
{g;e(g)≤α}

sup
0≤t≤1

|Fn(g)(t) − F (g)(t)| = 0.	 ;�1<"A e(g) ≤ α 3 g, �
Fn(g)(t) = x0 +

∫ t

0

b
(

Fn(g)
( [ns]

n

))

ds+

∫ t

0

σ
(

Fn(g)
( [ns]

n

))

ġ(s)ds. L
Fn(g)(t) − F (g)(t) =

∫ t

0

[

b
(

Fn(g)
( [ns]

n

))

− b(F (g)(s))
]

ds

+

∫ t

0

[

σ
(

Fn(g)
( [ns]

n

))

− σ(F (g)(s))
]

ġ(s)ds.� a Y b L�x3�< t ≤ 1, �
∣

∣

∣
Fn(g)(t) − Fn(g)

( [nt]

n

)
∣

∣

∣

≤

∫ t

[nt]
n

b
(

Fn(g)
( [ns]

n

))

ds+

∫ t

[nt]
n

∣

∣

∣
σ
(

Fn(g)
( [ns]

n

))
∣

∣

∣
|ġ(s)|ds ≤ Cα

( 1

n

)
1
2

, (2.15)05 Cα L{�Æ α Y a ! b �3AQ3 Q�C Y gn (t) = Fn(g)(t) − F (g)(t) Y Zgn(t) =

|Y gn (t)|2. <=� 0 < δ < e−1, 7� τn(g) = inf{t ≥ 0, |Y gn (t)| > δ}. M7 ρ > 0, 7�
Φρ(ξ) = eψρ(ξ),05

ψρ(ξ) =

∫ ξ

0

ds

s log 1
s

+ ρ
.�)

Φ′
ρ(ξ)

(

ξ log
1

ξ
+ ρ
)

= Φρ(ξ).���?'2
Φρ(Z

g
n(t ∧ τn(g))) = 1 + 2

∫ t∧τn(g)

0

Φ′
ρ(Z

g
n(s))Y

g
n (s)

(

b
(

Fn(g)
( [ns]

n

))

− b(F (g)(s))
)

ds

+2

∫ t∧τn(g)

0

Φ′
ρ(Z

g
n(s))Y

g
n (s)

(

σ
(

Fn(g)
( [ns]

n

))

− σ(F (g)(s))
)

ġ(s)ds.

(2.16)



1080 Q � n � � � Vol.29A�� (H1) Y (2.15) I�< s ≤ τn(g) �
∣

∣

∣
Y gn (s)

(

b
(

Fn(g)
( [ns]

n

))

− b(F (g)(s))
)∣

∣

∣

≤
∣

∣

∣
Y gn (s)

(

b
(

Fn(g)
( [ns]

n

))

− b(Fn(g)(s))
)
∣

∣

∣
+ |Y gn (s)(b(Fn(g)(s)) − b(F (g)(s)))|

≤ C|Y gn (s)|
∣

∣

∣
Fn(g)

( [ns]

n

)

− F (g)(s)
∣

∣

∣
log
( 1

|Fn(g)( [ns]
n

) − F (g)(s)|

)

+
1

2
CZgn(s) log

( 1

Zgn(s)

)

≤ CCα

( 1

n

)
1
2

log(n
1
2 ) + CZgn(s) log

( 1

Zgn(s)

)

≤ C
(

Zgn(s) log
( 1

Zgn(s)

)

+ ρ
)

,< n ≥ N1
α, 05 N1

α �Æ α Y ρ. �T5�< s ≤ τn(g) Y n ≥ N1
α, �

|Y gn (s)|
∣

∣

∣
σ
(

Fn(g)
( [ns]

n

))

− σ(F (g)(s))
∣

∣

∣
≤ C

(

Zgn(s) log
( 1

Zgn(s)

)

+ ρ
)

.* (2.16) I�< n ≥ N1
α Y g ∈ {g; e(g) ≤ α} �

Φρ(Z
g
n(t ∧ τn(g))) ≤ 1 + C

∫ t∧τn(g)

0

Φ′
ρ(Z

g
n(s))

(

Zgn(s) log
( 1

Zgn(s)

)

+ ρ
)

(1 + |ġ(s)|)ds

≤ 1 + C

∫ t

0

Φρ(Z
g
n(s ∧ τn(g)))(1 + |ġ(s)|)ds.N� Gronwall ����

Φρ (Zgn(1 ∧ τn(g))) ≤ exp
{

C

∫ t

0

(1 + |ġ(s)|)ds
}

≤ eC(
√
α+1).� Φρ(ξ) L ξ 3(VQ� L< n ≥ N1

α, �
Φρ

(

sup
g∈{g;e(g)≤α}

Zgn(1 ∧ τn(g))
)

≤ eC
√
α+1.<=� ρ > 0, �

lim sup
n→∞

Φρ

(

sup
g∈{g;e(g)≤α}

Zgn(1 ∧ τn(g))
)

≤ Ce1+
√
α. (2.17)h�d#.'�{��'<=� δ > 0,+%�,Q N G2?T n ≥ N ,'< g ∈ {g; e(g) ≤ α}� τn(g) > 1. )vT? (2.17) I�KFA�?Tx�3℄�'+% δ > 0, �L-,Q��

{nk, k ≥ 1} Y gnk
∈ {g; e(g) ≤ α} G2 τnk

(gnk
) ≤ 1. *�j<

Φρ

(

sup
g∈{g;e(g)≤α}

Zgnk
(1 ∧ τnk

(g))
)

≥ Φρ(Z
gk
nk

(1 ∧ τnk
(gnk

))) = Φρ(δ
2).v[ (2.17) I�<=� ρ �

Φρ(δ
2) ≤ eC(

√
α+1). (2.18)� (2.18) I3D�V ρ 7 �>7 m5,�*03#=�*>.2v!�

a ℄ b �bnVf 2.1 S	h ;�1 Xǫ
n(s) = Fn(ǫ

1
2N)(s), 05 N ∈ Mc,loc

2 (Ft). �T ku [4] eku [1], ��(_ 2.3 Y�� 2.4 �.2v!�
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3 �Hm�URkN�ut': a Y b �x�jC�is 3.1 jC (H2) #��'
lim

R→+∞
lim sup

ǫ→0
ǫ logP

(

sup
0≤t≤1

|Xǫ(t) − x0| > R
)

= −∞, (3.1)05 Xǫ(·) LB$ (2.1) 3w�	 C δ0 LQ7z-Q��? δ0 <
1
2 . jC f ∈ C1(R+) L R+ A	K- C1 VQ�"A

f(s) =







−s log s, 0 ≤ s ≤ 1 − δ0,

s log s, s ≥ 1 + δ0.*t%�H� C �J`� Q��.�+%- Q C G2
s| log s| + 1 ≤ C(f(s) + 1), f ′(s) ≥ −C, s ≥ 0. (3.2)7� ψ(ξ) =

∫ ξ

0
ds

f(s)+1 , ξ ≥ 0. �� Φλ(ξ) = eλψ(ξ), λ ≥ 0. * (3.2) I2
Φ′
λ(ξ) = λΦλ(ξ)

1

f(ξ) + 1
≤ CλΦλ(ξ)

1

ξ| log ξ| + 1Y
Φ′′
λ(ξ) = λ2Φλ(ξ)

1

(f(ξ) + 1)2
− λΦλ(ξ)

f ′(ξ)

(f(ξ) + 1)2
≤ C(λ2 + λ)Φλ(ξ)

1

(ξ| log ξ| + 1)2
. (3.3)jC ηǫ(t) = Xǫ(t) − x0 Y ξǫ(t) = |ηǫ(t)|2. 7� τR = inf{t > 0, |ηǫ(t)|2 ≥ R}, R > 0. �� ItôPI2

Φλ(ξ
ǫ(t ∧ τR)) = 1 + 2ǫ

1
2

∫ t∧τR

0

Φ′
λ(ξ

ǫ(s))ηǫ(s)σ(Xǫ(s))dNs

+2

∫ t∧τR

0

Φ′
λ(ξ

ǫ(s))ηǫ(s)b(Xǫ(s))ds

+ǫ

∫ t∧τR

0

Φ′
λ(ξ

ǫ(s))a(Xǫ(s), Xǫ(s))ds

+2ǫ

∫ t∧τR

0

Φ′′
λ(ξ

ǫ(s))a(Xǫ(s), Xǫ(s))|ηǫ(s)|2ds.N�`p (H2), +% C1 > 0 G2






a(x, x) ≤ C1(|x− x0|
2 log |x− x0| + 1),

|b(x)| ≤ C1(|x− x0| log |x− x0| + 1). L
a(Xǫ(s), Xǫ(s))|ηǫ(s)|2

(ξǫ(s)| log ξǫ(s)| + 1)2
≤ C1

ξǫ(s)(ξǫ(s)| log ξǫ(s)| + 1)

(ξǫ(s)| log ξǫ(s)| + 1)2
,
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4�N� (3.3) I2
∫ t∧τR

0

Φ′′
λ(ξ

ǫ(s))a(Xǫ(s), Xǫ(s), t)|ηǫ(s)|2ds ≤ C(λ2 + λ)

∫ t∧τR

0

Φλ(ξ
ǫ(s))ds.b�5�<) Q C > 0, �

|ηǫ(s)b(Xǫ(s))| + a(Xǫ(s), Xǫ(s))

ξǫ(s)| log ξǫ(s)| + 1
≤ C, s > 0.v[AP�4I�2

E(Φλ(ξ
ǫ(t ∧ τR))) ≤ 1 + C(ǫλ2 + λ)

∫ t

0

E(Φλ(ξ
ǫ(t ∧ τR)))ds,AI�j< E(Φλ(ξ

ǫ(1 ∧ τR))) ≤ eC(ǫλ2+λ). C λ = 1
ǫ
.  L

P
(

sup
0≤t≤1

|Xǫ(t) − x0| > R
)

Φ 1
ǫ
(R) ≤ E(Φ 1

ǫ
(ξǫ(1 ∧ τR))) ≤ e2C 1

ǫ .�)�2
lim sup

ǫ→0
ǫ logP

(

sup
0≤t≤1

|Xǫ(t) − x0| > R
)

≤ 2C − ψ(R). (3.4);�1 lim
R→+∞

ψ(R) = +∞. % (3.4) I� R 7 +∞ �2v!�< R > 0, 7� mR = sup{a(x, x), |b(x)|; |x| ≤ R}Y aR = (−mR−1)∨a∧ (mR+1), bR =

(−mR − 1) ∨ b ∧ (mR + 1).  L< |x| ≤ R, aR(x, x) = a(x, x), bR(x) = b(x), 05 aR Y bR"A.�b� Q3`p (H1) Y (H2).C Xǫ
R(·) Lr�B$3w

Xǫ
R(t) = x0 +

∫ t

0

bR(Xǫ
R(s))ds+ ǫ

1
2

∫ t

0

σR(Xǫ
R(s))dNs, t > 0.<"A e(g) <∞ 3 g, C FR(g) Lr�B$3w

FR(g)(t) = x0 +

∫ t

0

bR(FR(g)(s))ds+

∫ t

0

σR(FR(g)(s))ġ(s)ds.7� IR(f) = inf{ 1
2e(g)

2;FR(g) = f}, f ∈ Cx0([0, 1],R). ?T sup
0≤t≤1

|F (g)(t)| ≤ R, ' F (g) =

FR(g). �) I(f) = IR(f), < f "A sup
0≤t≤1

|f(t)| ≤ R.�f 3.2 I(·)% Cx0([0, 1],R)AL�W3U�VQ�f<=� α ≥ 0,S.d {f ; I(f) ≤

α} Lz3�	 ?�� 2.4 3\!��/ α > 0, sup
{g;e(g)≤α}

‖F (g)‖∞ ≤ R. <) Q R.  L%
{g; e(g) ≤ α} A FR(·) = F (·). ��B&��/ FR(·) %S.d {g; e(g) ≤ α} A��� F (·)Æ?)�� e(·) LW3U�VQ�*A��' I(·) L�W3U�VQ�ybl~{Vf 2.1 S	h C µRǫ �J Xǫ

R(·) % Cx0([0, 1],R) A3G��N�2�u�{µRǫ , ǫ > 0}"AW3U�VQ IR(·)3,,�"��;�1 µRǫ Y µǫ %6 {f ; ‖f‖∞ ≤ R}AL�33�< R > 0 Y��>d C ⊂ Cx0([0, 1],R), � CR = C ∩ {f ; ‖f‖∞ ≤ R}. '
µǫ(C) ≤ µǫ(CR) + P

(

sup
0≤t≤1

|Xǫ(t)| > R
)

= µRǫ (CR) + P
(

sup
0≤t≤1

|Xǫ(t)| > R
)

.
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lim sup

ǫ→0
ǫ logµǫ(C) ≤

(

− inf
f∈CR

IR(f)
)

∨
(

lim sup
ǫ→0

ǫ logP
(

sup
0≤t≤1

|Xǫ(t)| > R
))

=
(

− inf
f∈CR

I(f)
)

∨
(

lim sup
ǫ→0

ǫ logP
(

sup
0≤t≤1

|Xǫ(t)| > R
))

.��(_ 3.1 �� R → +∞ 2 lim sup
ǫ→

ǫ logµǫ(C) ≤ − inf
f∈C

I(f).C G L Cx0([0, 1],R) A3�>d�=�Q7 φ0 ∈ G. �& δ > 0 G2 B(φ0, δ) =

{f ; ‖f − φ0‖∞ ≤ δ} ⊂ G. � R = ‖φ0‖∞ + δ.� B(φ0, δ) ⊂ {f ; ‖f‖∞ ≤ R}, Y�
−I(φ0) = −IR(φ0) ≤ lim sup

ǫ→0
ǫ logµRǫ (B(φ0, δ)) = lim sup

ǫ→0
ǫ logµǫ(B(φ0, δ))

≤ lim sup
ǫ→0

ǫ logµǫ(G).� φ0 3=���� − inf
f∈G

I(f) ≤ lim sup
ǫ→0

ǫ logµǫ(G).  Ld#v!3.'�L d w |
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Large Deviations for Solutions to Stochastic Differential Equations

Driven by Semimartingale with Non-Lipschitz Coefficients
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Abstract: In this paper, a class of stochastic differential equations (SDEs) driven by semi-

martingale with non-Lipschitz coefficients is established. A large deviation principle of Freidlin-

Wentzell type is investigated.
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