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Abstract: Under the non-uniform Lipschitz condition (in t) of the generator g with
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�L«½n. éõÆö�åu~f½�K©z [1]¥�ü�N\^�, �ª©z [2]3)¤

� g'u (y, z)÷vé t��� Lipschitz^�Ú {g(t, 0, 0)}t∈[0,T ] ²��È�^�e, y²


�ÅCþ�mLp(1 6 p < 2) ¥ BSDE )¤����L«½n; ©z [3] 3)¤� g´ëY

��5O��^�e, ±9©z [4]3)¤� g'u (y, z)ëY, 'u yüN�õ�ªO�9

'u z�5O��^�e, ©O��
�ÅL§�m¥ BSDE )¤��L«½n9_'�

½n.

��5¿�´, ©z [1-4]¥�ù
L«½n9_'�½nÑ´3)¤� g'u (y, z)÷

v é t� � � Lipschitz^ � ½ Ù ¦ ^ � e � é k � � m ª à � BSDE� Ñ �. � © $

^ BSDE nØ��'�£, Äg3©z [5] ¥JÑ�/)¤� g'u (y, z) ÷vé t���

� Lipschitz ^�0e, ïá
�ÅCþ�mLp(1 6 p < 2) ¥k�½Ã��mªà BSDE )

¤����L«½n (½n 2.1), ?��
d^�e BSDE)���_'�½n (½

n 2.2 ), í2
�
®k(J (5 3).

1 ý��£9Ún

b½T > 0 ����½�ªà��, §�±�k�ê, ��±� +∞. eT = +∞,

K [0, T ]3�©¥¿�X [0,+∞). � (Ω,F , P ) �����VÇ�m, (Bt)t>0 �d�mþ

� d�ÙK$Ä�B0 = 0, (Ft)t>0 ´TÙK$Ä)¤���g, σ�6:

Ft = σ{Bs, s ∈ [0, t]} ∨ N , t ∈ [0, T ].

Ù¥N ´d¤kP - "ÿÝ8)¤�f8a.

�©ob½3VÇ�m (Ω,FT , P ) þïÄ¯K, y�½�
PÒXe:

S2
F

(0, T,R) = {(ψt)t∈[0,T ] : ψt ´ëY�, (Ft)- ÌS�ÿ�÷v E[ sup06t6T |ψt|2 ] <

+∞� L §}; H2
F

(0, T,Rd) = {(ψt)t∈[0,T ] : ψt ´ (Ft)- Ì S � ÿ � ÷ vE[
∫T

0
|ψt|2 dt ] <

+∞� Rd- �L§ } ; Lp(Ω,FT , P ) = {X : X ´FT - �ÿ�÷v E[ |X |p ] < +∞��ÅC

þ}, p ∈ [1, 2].

�Äe¡/ª������Å�©�§:

Yt = ξ +

∫T

t

g(s, Ys, Zs) ds−

∫T

t

Zs · dBs, t ∈ [0, T ], (1)

Ù¥T ¡� BSDE (1) �ªà��, ªàCþ ξ ∈ FT �¢�, Zs · dBs L«Zs � dBs �SÈ,

é?¿�½� (y, z) ∈ R × Rd, �Å¼ê

g(ω, t, y, z) : Ω × [0, T ]× R × Rd → R

´(Ft)-ÌS�ÿ�, ¡� BSDE (1) �)¤�. k�·�r BSDE (1) {P� BSDE(ξ, T, g).

b½)¤� g÷ve¡�ü�b�:

(A1) g'u (y, z)÷vé t���� Lipschitz^�, =�3ü�½Â3 [0, T ]þ����

�Å¼êµ(t) Ú ν(t) ÷v
∫T

0 [µ(t) + ν2(t) ] dt < +∞�¦� dP × dt− a.e.,

|g(t, y1, z1) − g(t, y2, z2)| 6 µ(t)|y1 − y2| + ν(t)|z1 − z2|, ∀ (yi, zi) ∈ R × Rd, i = 1, 2.

(A2) E

[

(∫T

0 |g(t, 0, 0)| dt
)2

]

< +∞.
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e ¡ � Ñ � ¡ ò � ^ � � A � Ú n. Ù ¥ Ú n 1.1 5  u © z [5]¥ � ½ n 1.2,

Ún 1.2 �d Lebesgue Ún(�©z [6]¥� Lemma18.4 )��, Ún 1.3 �d©z [7]¥�·

K 2.4.4 Ú·K 2.4.11��.

ÚÚÚnnn 1.1 b½ 0 < T 6 +∞¿�)¤� g÷vb� (A1)Ú (A2). @oéu?¿

� ξ ∈ L2(Ω,FT , P ), BSDE (1) 3�mS2
F(0, T,R) × H2

F(0, T,Rd) ¥�3��), Ï~P

� (Yt(ξ, T, g), Zt(ξ, T, g))t∈[0,T ]. k�r BSDE (1) �)Yt(ξ, T, g) {P�Yt.

ÚÚÚ nnn 1.2 b½ 0 < T 6 +∞�éuz�m ∈ N, ¼êψ(s) 3 [0, T∧m]þÑ Lebesgue �

È. K

lim
n→+∞

n

∫ t+ 1
n

t

|ψ(s) − ψ(t)| ds = 0, dt− a.e. t ∈ [0, T ).

yyy ²²² d Lebesgue ÚnÚ®�^���: éz�m ∈ N, Ñk

lim
n→+∞

n

∫ t+ 1
n

t

|ψ(s) − ψ(t)| ds = 0, dt− a.e. t ∈ [0, T ∧m].

�e5§5¿�

{

t ∈ [0, T ) : lim
n→+∞

n

∫ t+ 1
n

t

|ψ(s) − ψ(t)| ds 6= 0

}

=

∞
⋃

m=1

{

t ∈ [0, T ∧m] : lim
n→+∞

n

∫ t+ 1
n

t

|ψ(s) − ψ(t)| ds 6= 0

}

,

��Ún 1.2 �(Ø¤á.

ÚÚÚ nnn 1.3 �Xn ∈ L2(Ω,FT , P ), n ∈ N, e sup
n

E[ |Xn|
2 ] < +∞� lim

n→+∞
Xn = 0, dP −

a.s.. Ké?¿� p ∈ [1, 2), kLp − lim
n→+∞

Xn = 0.

aqu©z [1]¥�·K 2.2, �±y²e¡�Ún 1.4, §�Ñ
Ã��mªà BSDE)

���k��O, 3�©Ì�(J�y²¥u�X��^.

ÚÚÚnnn 1.4 b½ 0 < T 6 +∞, ξ ∈ L2(Ω,FT , P ) �)¤� g÷vb� (A1) Ú (A2),

� (Yt, Zt)t∈[0,T ] � BSDE (1) 3 � mS2
F(0, T,R) × H2

F(0, T,Rd) ¥ � � � ). @ o é ? ¿

� t ∈ [0, T ], k

E

[

sup
t6s6T

(

e
∫

s

0
β(r) dr|Ys|

2
)

+

∫T

t

e
∫

s

0
β(r) dr|Zs|

2 ds

∣

∣

∣

∣

Ft

]

6 CE

[

e
∫
T

0
β(r) dr|ξ|2 +

(∫T

t

e
1
2

∫
s

0
β(r) dr|g(s, 0, 0)| ds

)2∣
∣

∣

∣

Ft

]

,

Ù¥ β(r) = 2(µ(r) + ν2(r) ), C �����~ê.

yyy ²²² é e
∫

s

0
β(r) dr|Ys|2 3 s ∈ [u, T ] þ¦^ Itô úª, PMu = 2

∫T

u
e
∫

s

0
β(r) drYsZs · dBs,

��

e
∫

u

0
β(r) dr|Yu|

2 +

∫T

u

e
∫

s

0
β(r)dr|Zs|

2 ds

= e
∫
T

0
β(r) dr|ξ|2 +

∫T

u

e
∫

s

0
β(r) dr[ 2Ys g(s, Ys, Zs) − β(s)|Ys|

2 ] ds−Mu, t 6 u 6 T.
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�Ä�b� (A1)¿¦^Ø�ª 2ab 6 2a2 + 1
2b

2, ��

2Ys g(s, Ys, Zs) 6 2|Ys|(|g(s, 0, 0)| + µ(s)|Ys| + ν(s)|Zs|)

6 2|Ys||g(s, 0, 0)|+ 2(µ(s) + ν2(s))|Ys|
2 +

1

2
|Zs|

2.

ù�, �Ä� β(s) �½Â, ·�k

e
∫

u

0
β(r) dr|Yu|

2 +
1

2

∫T

u

e
∫

s

0
β(r) dr|Zs|

2 ds

6 e
∫
T

0
β(r)dr|ξ|2 + 2

∫T

u

e
∫

s

0
β(r)dr|Ys||g(s, 0, 0)| ds−Mu. (2)

3ª(2)¥, 4 u = t, ü>'uFt �^�êÆÏ"¿5¿� {Mu}06u6T ��, ��

E

[∫T

t

e
∫

s

0
β(r) dr|Zs|

2 ds

∣

∣

∣

∣

Ft

]

6 2E

[

e
∫
T

0
β(r) dr|ξ|2 + 2

∫T

t

e
∫

s

0
β(r) dr|Ys||g(s, 0, 0)| ds

∣

∣

∣

∣

Ft

]

. (3)

,��¡, éª (2) ü>k'u u3 [t, T ] þ�þ(.2'uFt �^�êÆÏ", ¦^ BDG

Ø�ª9Ä�Ø�ª 2Kab6 K2a2 + b2, ���3~êC1 > 0, ¦�

E

[

sup
t6u6T

(

e
∫

u

0
β(r) dr|Yu|

2
)

∣

∣

∣

∣

Ft

]

6 E

[

e
∫
T

0
β(r) dr|ξ|2 + 2

∫T

t

e
∫

s

0
β(r) dr|Ys||g(s, 0, 0)| ds

∣

∣

∣

∣

Ft

]

+
1

2
E

[

sup
t6s6T

(

e
∫

s

0
β(r) dr|Ys|

2
)

∣

∣

∣

∣

Ft

]

+
C2

1

2
E

[∫T

t

e
∫

s

0
β(r) dr|Zs|

2 ds

∣

∣

∣

∣

Ft

]

.

þª(Üª (3), ���3~êC2 > 0, ¦�

E

[

sup
t6s6T

(

e
∫

s

0
β(r) dr|Ys|

2
)

+

∫T

t

e
∫

s

0
β(r) dr|Zs|

2 ds

∣

∣

∣

∣

Ft

]

6 C2E

[

e
∫
T

0
β(r) dr|ξ|2 +

∫T

t

e
∫

s

0
β(r) dr|Ys||g(s, 0, 0)| ds

∣

∣

∣

∣

Ft

]

.

?�Ú/, 2g¦^Ä�Ø�ª 2Kab6 K2a2 + b2, �íÑ

C2E

[∫T

t

e
∫

s

0
β(r) dr|Ys||g(s, 0, 0)| ds

∣

∣

∣

∣

Ft

]

6
1

2
E

[

sup
t6s6T

(

e
∫

s

0
β(r) dr|Ys|

2
)

∣

∣

∣

∣

Ft

]

+
C2

2

2
E

[(∫T

t

e
1
2

∫
s

0
β(r) dr|g(s, 0, 0)| ds

)2∣
∣

∣

∣

Ft

]

.

��, �nþ¡���ü�Ø�ª, �C = 2C2 + C2
2 , ��Ún 1.4�(Ø¤á.

2 Ì�(J9y²

Äk0�e¡�b� (A3), ùp 0 < T 6 +∞.
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(A3) é dt− a.e. t ∈ [0, T ), �3ü�~ê δt > 0 ÚKt > 0 ÷v

E

[(

n

∫ t+ 1
n

t

|g(s, 0, 0)| ds

)2]

6 Kt, ∀ 0 <
1

n
6 min{δt, T − t},

¿�E
[

|g(t, 0, 0)|2
]

< +∞, dt− a.e. t ∈ [0, T ).

555 1 b½ g���(½5�)¤�, = g(t, y, z) : [0, T ]× R × Rd → R. e
∫T

0
|g(t, 0, 0)|

dt < +∞. KdÚn 1.2 ��

lim
n→+∞

n

∫ t+ 1
n

t

|g(s, 0, 0)| ds = |g(t, 0, 0)|, dt− a.e. t ∈ [0, T ).

5¿� g´(½5�, ��� g÷vb� (A3).

555 2 b½ g(t, 0, 0) ∈ H2
F

(0, T,Rd). Kd Hölder Ø�ª9 Fubini ½n��

E

[(

n

∫ t+ 1
n

t

|g(s, 0, 0)| ds

)2]

6 n

∫ t+ 1
n

t

E
[

|g(s, 0, 0)|2
]

ds < +∞, ∀ t ∈ [0, T ).

?�Ú/§Ï�
∫T

0
E

[

|g(t, 0, 0)|2
]

dt < +∞, dÚn 1.2 ��

lim
n→+∞

n

∫ t+ 1
n

t

E
[

|g(s, 0, 0)|2
]

ds = E
[

|g(t, 0, 0)|2
]

, dt− a.e. t ∈ [0, T ).

u´ g�÷vb� (A3).

e¡�½n 2.1ïá
k�½Ã��mªà BSDE)¤����L«½n, ���©�

Ì�(J��.

½½½nnn 2.1 ()¤��L«½n) b½ 0 < T 6 +∞�)¤� g÷vb� (A1)— (A3). K

éz� (y, z) ∈ R × Rd, �� p ∈ [1, 2), Òk

Lp − lim
n→+∞

n

{

Yt

(

y + z · (Bt+ 1
n

−Bt), t+
1

n
, g

)

− y

}

= g(t, y, z), dt− a.e. t ∈ [0, T ).

555 3 b½ 0 < T < +∞, e g÷vb� (A1) � g(t, 0, 0) ∈ H2
F

(0, T,Rd). d Hölder Ø�

ª�� g÷vb� (A2) ( 5¿�T = +∞�Ø�½¤á), 2(Ü5 2 �� g7÷vb� (A3),

�½n 2.1�(Ø¤á. ù¿�X3 0 < T < +∞��¹e, ½n 2.1 ®²í2
©z [2]¥

�)¤��L«½n, Ï�©z [2] ¥� Lipschitz ^��¦'u t´���, =b� (A1) ¥

�µ(t) Ú ν(t) �~ê, 3½n 2.1 ¥�#N§��½Â3 [0, T ]þ�Ã.¼ê. ?�Ú/,

½n 2.1 ��Ä
T = +∞��¹, Ïd·�`§í2
�
®k(J.

½½½nnn 2.1 ���yyy²²² b½ g÷vb� (A1)— (A3). ÄkÏ
∫T

0 [µ(t) + ν2(t) ] dt < +∞, d

Ún 1.2 ��

lim
n→+∞

[(

n

∫ t+ 1
n

t

µ(s) ds

)2

+ n

∫ t+ 1
n

t

ν2(s) ds

]

= µ2(t) + ν2(t), dt− a.e. t ∈ [0, T ). (4)

�e5, �½ (y, z) ∈ R × Rd. d g÷vb� (A1) �� dP × dt− a.e.,

|g(t, y, z| 6 |g(t, y, z)− g(t, 0, 0)| + |g(t, 0, 0)| 6 µ(t)|y| + ν(t)|z| + |g(t, 0, 0)| ,
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qÏ
∫T

0 |g(t, 0, 0)| dt < +∞, dP − a.s.Ú
∫T

0 [µ(t) + ν2(t) ] dt < +∞, �éz�m ∈ N, k

∫T∧m

0

|g(t, y, z)| dt < +∞, dP − a.s..

ù�, dÚn 1.2¿(Ü Fubini ½n��

lim
n→+∞

n

∫ t+ 1
n

t

|g(s, y, z) − g(t, y, z)| ds = 0, dP − a.s., dt− a.e. t ∈ [0, T ). (5)

y3?¿�½¦�ª (4)!ª (5) Úb� (A3) ¥�ü�Ø�ªþ¤á��� t ∈ [0, T ],

¿�ÀJv
����ên÷v 0 < 1
n

6 min{δt, T − t}. KdÚn 1.1��e¡� BSDE3

�mS2
F

(0, t+ 1
n
,R) ×H2

F
(0, t+ 1

n
,Rd) ¥�3��), P� (Y n

s , Z
n
s )s∈[0,t+ 1

n
].

Y n
s = y + z · (Bt+ 1

n

−Bt) +

∫ t+ 1
n

s

g(u, Y n
u , Z

n
u ) du−

∫ t+ 1
n

s

Zn
u · dBu, t 6 s 6 t+

1

n
. (6)

k-

Y
n

s = Y n
s − [ y + z · (Bs −Bt) ], Z

n

s = Zn
s − z, t 6 s 6 t+

1

n
.

KéY
n

u 3 u ∈ [s, t+ 1
n
] þ¦^ Itô úª, ��

Y
n

s =

∫ t+ 1
n

s

g(u, Y
n

u + y + z · (Bu −Bt), Z
n

u + z) du−

∫ t+ 1
n

s

Z
n

u · dBu, t 6 s 6 t+
1

n
. (7)

·��±y²e¡�·K.

···KKK 2.1

lim
n→+∞

nE

[

sup
t6s6t+ 1

n

|Y
n

s |
2
+

∫ t+ 1
n

t

|Z
n

s |
2 ds

]

= 0.

yyy ²²² é s ∈ [t, t+ 1
n
], �âª (7) ÚÚn 1.4, db� (A1) 9Ø�ª (a + b + c)2 6

4(a2 + b2 + c2), ���3��~êC3 > 0 ¦�

nE

[

sup
t6s6t+ 1

n

|Y
n

s |
2

+

∫ t+ 1
n

t

|Z
n

s |
2 ds

]

6 C3 nE

[(∫ t+ 1
n

t

|g(s, y + z · (Bs −Bt), z)| ds

)2]

6 C3 nE

[(∫ t+ 1
n

t

[ |g(s, 0, 0)|+ µ(s)|y| + ν(s)|z| + µ(s)|z · (Bs −Bt)| ] ds

)2]

6 4C3 nE

[(∫ t+ 1
n

t

|g(s, 0, 0)| ds

)2]

+ 4C3 n

(∫ t+ 1
n

t

[µ(s)|y| + ν(s)|z| ] ds

)2

+ 4C3 nE

[(∫ t+ 1
n

t

µ(s)|z · (Bs −Bt)| ds

)2]

.
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�e5, d Hölder Ø�ª¿(Üª(4)��

n

(∫ t+ 1
n

t

[µ(s)|y| + ν(s)|z| ] ds

)2

6 2(|y| + |z|)2
[

1

n

(

n

∫ t+ 1
n

t

µ(s) ds

)2

+

∫ t+ 1
n

t

ν2(s) ds

]

n→+∞
−−−−−→ 0.

?�Ú/, (Üª (4)9 BDG Ø�ª���3~êC4 > 0, ¦�

nE

[(∫ t+ 1
n

t

µ(s)|z · (Bs −Bt)| ds

)2]

6 |z|2
1

n

(

n

∫ t+ 1
n

t

µ(s) ds

)2

E

[

sup
t6s6t+ 1

n

|Bs −Bt|
2

]

6 |z|2
1

n

(

n

∫ t+ 1
n

t

µ(s) ds

)2
C4

n

n→+∞
−−−−−→ 0.

��, db� (A3) ��

nE

[(∫ t+ 1
n

t

|g(s, 0, 0)| ds

)2]

=
1

n
E

[(

n

∫ t+ 1
n

t

|g(s, 0, 0)| ds

)2]

6
Kt

n

n→+∞
−−−−−→ 0.

ù�·K 2.1 �y.

e¡-

Qn(t) = nE

[∫ t+ 1
n

t

g(s, Y
n

s + y + z · (Bs −Bt), Z
n

s + z) ds

∣

∣

∣

∣

Ft

]

;

Pn(t) = nE

[∫ t+ 1
n

t

g(s, y, z) ds

∣

∣

∣

∣

Ft

]

.

3ª (7) ¥, k- s = t, 2éÙü>'uFt �^�êÆÏ", 5¿�Y
n

s �½Â9ª (6), ��

n
{

Yt

(

y + z · (Bt+ 1
n

−Bt), t+
1

n
, g

)

− y
}

− g(t, y, z) = Qn(t) − Pn(t) + Pn(t) − g(t, y, z).

Ïd, �
y²½n 2.1, �Iy²e¡üª¤á=�.

L2 − lim
n→∞

[Qn(t) − Pn(t)] = 0; (8)

Lp − lim
n→∞

[Pn(t) − g(t, y, z)] = 0, ∀ p ∈ [1, 2). (9)

kyª (8) ¤á. ¯¢þ, d Jensen Ø�ª, b� (A1), (a+ b+ c)2 6 4(a2 + b2 + c2) 9
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Hölder Ø�ª, ��

E
[

(Qn(t) − Pn(t))2
]

= E

{(

nE

[∫ t+ 1
n

t

[ g(s, Y
n

s + y + z · (Bs −Bt), Z
n

s + z) − g(s, y, z) ] ds

∣

∣

∣

∣

Ft

])2}

6 n2E

[(∫ t+ 1
n

t

[ g(s, Y
n

s + y + z · (Bs −Bt), Z
n

s + z) − g(s, y, z) ] ds

)2]

6 n2E

[(∫ t+ 1
n

t

[µ(s)|Y
n

s | + ν(s)|Z
n

s | + µ(s)|z · (Bs −Bt)| ] ds

)2]

6 4n2E

[(∫ t+ 1
n

t

µ(s)|Y
n

s | ds

)2]

+ 4n2E

[(∫ t+ 1
n

t

ν(s)|Z
n

s | ds

)2]

+ 4n2E

[(∫ t+ 1
n

t

µ(s)|z · (Bs −Bt)| ds

)2]

6 4

[(

n

∫ t+ 1
n

t

µ(s) ds

)2

+ n

∫ t+ 1
n

t

ν2(s) ds

]

× E

[

sup
t6s6t+ 1

n

|Y
n

s |
2

+ n

∫ t+ 1
n

t

|Z
n

s |
2 ds

]

+ 4|z|2
(

n

∫ t+ 1
n

t

µ(s) ds

)2

× E

[

sup
t6s6t+ 1

n

|Bs −Bt|
2

]

.

dª (4) Ú·K 2.1��

[(

n

∫ t+ 1
n

t

µ(s) ds

)2

+ n

∫ t+ 1
n

t

ν2(s) ds

]

× E

[

sup
t6s6t+ 1

n

|Y
n

s |
2
+ n

∫ t+ 1
n

t

|Z
n

s |
2 ds

]

n→+∞
−−−−−→ 0.

?�Ú/, dª (4) Ú BDG Ø�ª, k

|z|2
(

n

∫ t+ 1
n

t

µ(s) ds

)2

× E

[

sup
t6s6t+ 1

n

|Bs −Bt|
2

]

6 |z|2
(

n

∫ t+ 1
n

t

µ(s) ds

)2
C4

n

n→+∞
−−−−−→ 0.

ù�®²y� (8)ª¤á.

e¡2y (9)ª¤á. d Jensen Ø�ª, ��

E [ |Pn(t) − g(t, y, z)|p ] 6 E

[(

n

∫ t+ 1
n

t

|g(s, y, z)− g(t, y, z)| ds

)p ]

. (10)

�e5, db� (A1) ÚØ�ª (a+ b + c)2 6 4(a2 + b2 + c2) ��

E

[(

n

∫ t+ 1
n

t

|g(s, y, z)− g(t, y, z)| ds

)2]
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6 n2E

[(∫ t+ 1
n

t

[ |g(s, y, z) − g(s, 0, 0)|+ |g(t, y, z)− g(t, 0, 0)| + |g(s, 0, 0)− g(t, 0, 0)| ] ds

)2]

6 4n2

(∫ t+ 1
n

t

[µ(s)|y| + ν(s)|z| ] ds

)2

+ 4(µ(t)|y| + ν(t)|z| )2

+ 4n2E

[(∫ t+ 1
n

t

|g(s, 0, 0) − g(t, 0, 0)| ds

)2]

.

?�Ú/, dª (4) ��, �3��~êM(t) > 0 ¦�

n2

(∫ t+ 1
n

t

[µ(s)|y| + ν(s)|z| ] ds

)2

6 2( |y| + |z| )2(µ2(t) + ν2(t) +M(t)).

,	, db� (A3) ��

E

[(

n

∫ t+ 1
n

t

[ |g(s, 0, 0) − g(t, 0, 0)| ] ds

)2]

6 2Kt + 2E[ |g(t, 0, 0)|2 ] < +∞.

u´k

sup
n>1

E

[(

n

∫ t+ 1
n

t

|g(s, y, z)− g(t, y, z)| ds

)2]

< +∞

þª(Üª (5)Úª (10), dÚn 1.3 ��ª (9)�¤á. �dB�¤
½n 2.1�y².

�âA�??ÂñÚÝÂñ�'X9 Fubini½n, U��e¡�íØ 2.1.

íííØØØ 2.1 b½ 0 < T 6 +∞�)¤� g÷vb� (A1)– (A3). @oéz� (y, z) ∈

R × Rd, �3��fS� {nk}
+∞

k=1 ⊂ {n}+∞

n=1, ¦�

lim
k→+∞

nk

{

Yt

(

y + z · (Bt+ 1
n

k

−Bt), t+
1

nk

, g
)

− y
}

= g(t, y, z), dP × dt− a.e..

½½½nnn 2.2 (___'''���½½½nnn) b½ 0 < T 6 +∞�)¤� gi (i = 1, 2) ÷vb� (A1) – (A3).

éuz� t ∈ [0, T ] 9 ξ ∈ L2(Ω,Ft, P ), XJ (Yu(ξ, t, gi), Zu(ξ, t, gi))u∈[0,t](i = 1, 2) ´ BSDE

(ξ, t, gi) ���)�÷v

Ys(ξ, t, g1) > Ys(ξ, t, g2), ∀ s ∈ [0, t], dP − a.s..

Ké?¿� (y, z) ∈ R × Rd, k

g1(t, y, z) > g2(t, y, z), dP × dt− a.e..

yyy ²²² �½ (t, y, z) ∈ [0, T )× R × Rd, � 0 < t+ 1
n
< T , d®�^���

Yt

(

y + z · (Bt+ 1
n

−Bt), t+
1

n
, g1

)

> Yt

(

y + z · (Bt+ 1
n

−Bt), t+
1

n
, g2

)

, dP − a.s..

@o3�m Ω× [ 0, T − 1
n
] ¥k dP × dt− a.e.,

Yt

(

y + z · (Bt+ 1
n

−Bt), t+
1

n
, g1

)

− y > Yt

(

y + z · (Bt+ 1
n

−Bt), t+
1

n
, g2

)

− y.
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,��¡, díØ 2.1 ��7,�3�fS� {nk}
+∞

k=1 ⊂ {n}+∞

n=1, ¦� dP × dt− a.e.,

lim
k→+∞

nk

{

Yt

(

y + z · (Bt+ 1
n

k

−Bt), t+
1

nk

, g1

)

− y

}

= g1(t, y, z);

lim
k→+∞

nk

{

Yt

(

y + z · (Bt+ 1
n

k

−Bt), t+
1

nk

, g2

)

− y

}

= g2(t, y, z).

u´, (Üþ¡�A�ªf��

g1(t, y, z) > g2(t, y, z), dP × dt− a.e..
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