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1 INTRODUCTION

A new kind of backward stochastic differential equations was introduced by Pardoux and
Peng [11] in 1994, that is a class of backward doubly stochastic differential equations (BDSDEs)
with two different directions of stochastic integrals, i.e., equations involving both a standard
(forward) stochastic integral and a backward stochastic integral. Roughly speaking, BDSDE are
stochastic differential equation of the forme :

T T
=+ | ferzas+ |

where the dW is a forward It6 integral, and the dB is a backward It6 integral. The terminal value ¢,
the coefficient f'and g are the data of the problem. In [11], the existence and uniqueness of solutions
are established under uniformly Lipschitz condition on the coefficients. It is worth noting that the
definition of a solution of this type of equations is slightly different from that of classical backward
stochastic differential equations.
From the beginning, many authors attempted to improve the result of [11] by weaking the Lipschitz
continuity of coefficient f; see e.g [1,4,5,7,8,9,14,15,16,17].

Bahlali et al 2010 [2], studed the case where the solution is forced to stay above a given

T
g(s,Y,Z_)dB, —J. ZdW,; 0<t<T. (1)

E
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stochastic process, called the obstacle. He obtained the real valued reflected backward doubly
stochastic differential equation :

T
=+ | fGr.z)ds

T T
+J. g(s,};,zsjdﬂj.—kffr—f{r—f Zdw; 0=t=T. (2)
t 4

Bahlali et al established the existence and uniqueness of solutions for equation (2) under uniformly
Lipschitz condition on the coefficients, and in the case where the coefficient f'is only continuous, he
established the existence of a maximal and a minimal solutions. Carrying on this work, Marzougue
M (2022) [10], introduced the notion of Two-barriers reflected backward doubly SDEs (DRBDSDE)

T T
Y, = §+j f(s,Ig,Zsjds+j g(s.¥,Z)dB, + Kf — K] —K; + K]
t t

T
—fzgdm;, 0<t<T (3)
E

In this equation in order to force the solution remain between two prescribed continuous processes L
and U, called lower and upper reflecting obstacle, respectively. Merzougue [10] proved the existence
and uniqueness of solution of this equation, under the Lipschitz assumption.

The theory of Backward Doubly Stochastic Differential Equations as well as their relation
with the stochastic optimal control problems see( [3], [6]), and stochastic partial differential
equations (SPDEs) see ([1], [4], [5], [7], [9], [11], [12], [14], [15], [16]). Our motivation is seeing
equation (3) as an solution of obstacle probleme to a class of stochastic quasilinear partial differential
equations (SPDEs), and their probabilistic interpretation of solution. In this paper, our aim is to
generalize the result established in Merzougue [10] with generalized assumption, f are left-Lipschitz
in y and Lipschitz in z. Before this result, we give comparison theorem of DRBDSDR under
Lipischitz condition in the coefficient f.

The paper is organized as follows. In section 2, we state the notations, assumptions, definition
and prove the comparaison theorem. In section 3, we give the main result of paper.

2 Notation, assumptions and Definitions

Let (Q,F,P) be a complete probability space, and 7>0. Let {W;, 0<t<T} and { B, 0<t<T} be
two independent standard Brownian motion defined on (Q,F,P) with values in RY and R,
respectively. For t€[0,T], we vput, F,=FYVvFE, and G,=FVF{  where
F =e(W_;0<s<t)and Fi; = (B, — B,;t <5 < T), completed with P-null sets. It should
be noted that (F;) is not an increasing family of sub c-fields, and hence it is not a filtration. However
(Gy) is a filtration.

In this work, we will use the following notations,
*) MZ2(0,T,R%) denote the set of d-dimensional, jointly measurable stochastic processes
{e.;t € [0,T]}, which satisfy :

r <
a) [ lg.I*dt < oo

b) . is F-measurable, for any £ [0, T]
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*) §2([0,T],R), the set of continuous stochastic processes @, , which satisfy :

a') impl}dtdflqjtlzj <

b") Forevery £ [0,T] ,. is Frmeasurable.
*) L*(1, Fr, P), the set of Fr-measurable random variable & ,which satisfy E|& |? = oo.

We consider the functions
fi0x[0,T]XRxR: =R
And
g:0x[0,T]XRXR? >R
are two be measurable and such that for every (y,z) €R xR4 f( .y.z) € M*(0,T,R ),
g( .,v,Z) € M? [IZI, T.R ) satisfying the following assumptions :
H1) There existe a constant C>0, such that P-a.s., ¥t € [0, T],¥(y,,z) € RX R%, (i = 1,2), we have
|f(‘t,}F1, zj_] - f(t—}’:r szl = C[lF;L - F:l + |21 —Zq D

H2)There exist a constant C>0, such that P-as.,
vt € [0,T],¥(y,z) € RX RY, (1= 1,2) andy, = y,, we have
f(tyy.2) — f(t v, 2) = —C(y, —v,)-

H3)The process f{(t,.,z) is left-continuous in y.

H4)There existe a constant C>0, such that P-a.s., Vt € [0,T],¥(v.z) € R x R%,(i = 1,2), we have
If(ty.z,) — f(t,y, 2,)| < Clzy —z,|

H5) There existe a constant C>0 and 0<a<l, such that P-as.,
vt e [0, T],¥(y,z) € RX RY, (i =1,2), we have
lg(t. vy, 21) — 8(t ¥z 22| = Clyy —y,l + alzy — z,

H6) There exist two non-negative super-martingales n and 6, which are right continuous with left
limits, such that
vte [0,T[, L, <%, — 6, = U, and E[supyoer(ln. |+ 16,1)*] < co.

H7)There exist two DRBDSDEs with data (£, f.g,L,U) which have at least one solution
(Y, Z,. KT KLD), i=1,2, respectively. v(t,y,z) € [0,T] x R X RY,
flty.z) = f(t,yv.z) < fo(tyz). ¥,, < Y,,, a5, and the processes Jﬂ-[t, 1’;}5,3:}5) are square
integrable.

Definition 2.1: 4 Reflected Backward Doubly Stochastic Differential Equation with double obstacles
is associated with a terminal condition & € L*(0,Fp,P), a generators f, g, a lower obstacle
(Li)gze<r and an upper obstacle (U,)gzrcr which both belong to S7([0,T1.R), such that P-a.s,
L, =U,¥t€[0,T] and L+ = & = Ur. A solution of this equation is a quadruple (Y, Z,K¥,K™) of
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progressively measurable prosses taking values in R X R*x R* X R™ and satisfying
( 0)Z € M7(0,T,R%),Y,K*, K~ € SZ([0,T],R)

T T T
% =¢+ [ Fsvz)ds+ | o(s%,2,d8,+ K — K K7 K = | Zaw,
E 1] 1]

T T
iii)P—a.s, L,=Y, <= U, Vte[0,T] and f (Y, — L,)dK] = J (U, —Y.)dK =0
o o

L L'i:':]fi'+, K~ are continuous and increasing, KJ =K, =0

Lemma 2.2 :(Merzougui 2022 [10]) Assume that assumptions H1), H5), and H6) hold, Then the
DRBDSDE (3) with data (£, f, g. L, U) has a unique solution (¥,Z,K¥,K).

We need also the following comparison theorem
Theorem 2.3 :(Comparison _Theorem) Let (&, .f;.4.L.,U;) and (&;.f.9.L,,U;)  be two
DRBDSDEs. Each one satisfying all the previous assumptions H1), HS). Assume moreover that :
V& <8, as
i) fit.y.2) = £,(tv,z) dP xdtae.¥(yz)eRxRI,
fii)Lyy Lo, Uy U5, 0=t =T as.
Let (¥,.Z,, K7 ,K{) be a solution of DRBDSDE (&, ,f;. 4, Ly, Uy)
and (Y5, Z,,K5, K7 ) be a solution of DRBDSDE (&, , f5, 9, L, U,). Then
¥.,=Y¥, 0=t=T as.

-
r

, and passing to expectation, we have

+
Proof Applying Itd's formula to |'[Y51 —V.s)

“ds

+2 T
E |{Y,1_ ¥.2) | + Ej Uy >ve) | Za1 — Zsz
4
T
=28 [ (71 ~7.2) (A5 Vow Zen) ~ (5720 Z02) ) s
E
T T
428 [ (Voa =¥20) (2l — k) + 28 | (= v20) (aksy — k)
E E
T

 ds. (4)

v8 [ tonlo(s T Z) - (570 220)
E

Since on the set {Ym = }‘;.,g}, wehave ¥, 1 = Lo = L,y and ¥, 3 = U,, = U, 4, then
T T
+ +
[ (vaa=7.2) (ary g )as == [ (vay-v.2) K <o
t (3
g + g +
[ (ea—v2) (s —ar gy )as == [ (g —v.) ek <o
13 r
By the assumptions H1), H5), we have on the set {3‘;}1 =Y },

“ds

+2 T
E |{Y,1_ Vo) | + Ej L >vs) Zox = Zaa
r

1 T 2
-=_:(3C+EC*)EI |Y3,1_Y3,2 Ly, ow)ds
A g

T

+ (B +a)E j 1y, vl Ze1 — Zo2| ds. (5)
E

https://internationalpubls.com



Communications on Applied Nonlinear Analysis
ISSN: 1074-133X
Vol 33 No. 1s (2026)

1-a

We now choose f =—, and L = 3C +§C 2, to deduce that

-
&

E |'[Yr,1— Yn:}+|2 = LEJ;T|{Y3,1 - Ys,:}+

The result follows now by using Gronwall's lemma.
Remark 2.4. Furthermore if f; and f> both satisfy H1) and
P—as, fi(t.v.2) <fi(tyz), V¥(tyz)€[0,T]XRX R

° ds. (6)

Then we have
P—a.s, K, =K, K,<K, Vvte[0T].

3 MAIN RESULTS

In this section,we prouve the main result of this paper

Theorem 3.1. Suppose that assumptions H3)-H7) hold, Then DRBDSDE (3) with data
(&, f, 9. L. U) has a solution (Y, Z,K*,K™).

Proof : From the hypothesis H7), it follows that there exist two DRBDSDEs :

T T
Y. = &+ J- ﬂ[sri';,ixzs,z')ds + J. g[:.':?, };:ilzs,i)dgs + Kl'-l'-,i - K:z' — Kr; + K;;

t t

T
— J Z dW,, vte[0,T], (i=12) (7)
r

with data (£, f;, g, L, U) respectively, such that
fieME(0,T,R ), (i=12)
and
filtyv.z) = f(t.yv.z2) < f(ty,2z), VY. =Y.,  ¥(tyz)€[0,T]xRxRL.
Now we construct the following DRBDSDEs:

T
yr=+ [ (FGyrar® —cor -y - cr - 2)ds
E

+ Jrg[s,}r;_l,z:_ljdﬁs o S S S fz:dm;,
vt € [0,T]. (@) i
where (7, 2) = [YM:E m)- Then we have the following propositions:
Proposition 3.2 Forn = 1, DRBDSDE (8) has a unique solution (v, z2, k2" k™) and
P—as,Yysyl<y <y, k7Y <k, K<k wvee [0,T]
Proof Firstly, for n=1, by H2), H4) and ¥, ; = ¥, ., we have
f2 [tr Y:,:rzr,z) _f[tr F:t,l!zr,l) = f(tr Y:,:rzr,z) _f(tr F:t,l!zr,l) = _C(Y,: - 1’:,1) -
C|zr,2 _Zr,1|

©)

Then we have

12 [‘-Lr Yr,:rzr,:) +C [Y,z - Ym) + C|Er,: - Zr,1| = f[t, Y.*:,l’zt,l) = fl[t’ Yr,irzr,i)

Obviously, f [t, Y, .2 m) EM %[D, T.R ) By Lemma 2.2, it follows that DRBDSDE (8) has a
unique solution (y2,z2, k", k™). Then from Theorem 2.3, we have

P—as., Y, <yl =Y, Vvte[0T].
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For n=2, since H2), H4) and Y, ; < y} <Y, ,, then by the similar argument as (9), we can deduce
(6 Y2 Zep) +C(Y —¥1) +ClZn — 22| 2 Fley820) = F(E. Y 0 Z,) —

C[}’zl - }?,1) - C|Zr1 _Er,1|

Hence f(t,v},z}) € M2(0,T,R ). From Lemma 2.2, it follows that DRBDSDE (8) has a unique
solution [}rf,zf, k:“J',k:“_). By theorem 2.3, we have

P—as,yl<yl<Y, kX7 <k™, k7 <kl vte[oT]

Finally, For n>2, supposing f(t, "™,z *) € M%(0,T,R ), DRBDSDE (8) has a unique solution
(v2, 22 k2" k™) and for all

tE[0TL Yy Syot syl €Y, K <k, 7Y <k as, we consider the following
DRBDSDE

T T
yrtt= g+ | (Flsyman - cortt =y - et —a)ds + | g(rznds,
2 E

+ k;+l’+ _ k:+1’+ _ k;ﬂ’_ —|—.i’c:+l’_ . frz;”ldﬁ;,
vt € [0,T]. r(mj
Then by the similar argument as the case n=2, we have
(6 %2 Z02) +C(Yep = 37) + ClZep — 27| 2 f(6.37,27)
=fyr Lz i) - e =y —Clzr =27,
Consequently, f(t, ¥, z) E M %[IJ,T, R ) By Theorem 2.3 again, DRBDSDE (10) has a unique
solution [}rf“,zf“, k:+j*+, k:““_). By theorem 2.3, we get
P—as,Y, syl =yt <y, KV =k, kP =k vee [0,T]
The proof is complete .

Proposition 3.3There exists a constant L>0, such that

sup, E

T

mpﬁgrirl}rgzlz + J |Zf|2dt] ‘{: L.
0

Proof By Proposition 3.2, we have

Sup, E [suPoceer ¥712] < E [supy socr Vs || + B [sumocearle

:] < O
and
sup, E [lk;’+|:] = E[|k::+

2] = 00
By the similar argument as (9), we can deduce
(6% Ze0) + € (Yoo —37) + ClZe, — 27| 2 F (32 20)
Efi[tryt,irzr,i)_c[}rrn_Fni)_cz?_zr,1| (11)
For simplicity, we set
freyfzd) =y ™z - cOf -y ) = Clzp —2zp7H (12)
Then by (11) and (12), we get
eyt 2PN < If (v Lzt D+ Clyf — v+ Clzf — 207
= |f1[t,1’m,2'm) - C[}’rn_l - :,1) - C|z:_1 —Zi |
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=

f:[t, Yr,:rzr,:) + C[Y,: _}’:n_i) + C|zr,: _Zf_lu

+Clyr —yP 7+ ClzP — 2P

=

= Z[ﬁ[t}’r,pzm) +C(] Y| +12::0)]

i=1
+3C(ly 7 + 1227 + 3c(lyP L + 122D (13)
Applying It6 formula to (3*)%, we have
T T
08 =8 +2 | yrfr(eor,ade +2 | yaCoyrzr)dB,
o
T ° T
+zf yrd(kl™ —k7) - Ef vzl dw,
o o
+ gt vz P de — [ 1z2 1 dt (14)

using the identity _IFDT (v —L)dk"" = _I"E‘T(Ll’r — ¥)dk"” = 0 and the assumption H5), we obtain

T T T
(y@“)?ﬂi—ajf Izé‘lzdt=fz+zf}rff”[t,}r;",z;‘]dt+£?f 212 dt
(4] o (V]

T T
+2J L.dkM — zf U dk™ + zf
o o

0

T T

y2g(t,y™, 27 dB, — 2 f yEzrdW,.  (15)
W

So taking expectation, using the inequality fa® + % = 2ab, [ = 0 and the fact Uﬁr yiz dWr) and

UDT yig(t, vl zl) dEr) are a martingales. we deduce
T

T T
[1—rx]£’j szlzdtiﬁ'ﬁ':-l-zj’ff }rff”(t,}rf,zf]dt-i-ﬂﬁj lv2|* dt
o 0 0

T T
+2£f L.dk" — zﬁf U dkl
V] o

T T
< EF + EE.'J- vty 2zl dt -|-£'E.'f ly2|% dt
o o
5 nt |2 1 s
+E [suppeeer L. "]+ E[|kr+| ]-i-,{?E[mpDﬂglUrl‘] +EE[|kr ]
T T 1
<C+ Zﬁ'f yafr(e, vzl de + Cﬁ'f ly2|* dt + Eﬁ[lk?‘lfj (16)
0 0

From ky~ =& — w3 + fﬂrf” (s, ¥, z1)ds + fﬂrg[s,}rs”,z;“]dﬂs + kT - _I":- zIdW, , H5) and (13),

we can deduce

E[lk7717] = ¢,

T T
EE? +af |f”(r,y§,zsjlfdr+caf |y:|2dr]
i o

T
<, +c4gf (12212 + 12072 [2) dt (17)
o

Substitute it into (16) and set § = 8C,, then
(1—@)E [ |zP17 dt < C.+2 E [) lyrf™(t, y2,z8) 1 dt + CE [ |y |? dt
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1 T
+§EJ (12212 + 12272 [2) dt. (18)
0
Substitute (13) into it, we deduce that
T . 1 T . i
(1-— a:]E.’J_ lz]* dt =< C, +EEJ (Iz2]* + |z271 %) dt
0 0
Then we have
T 4 1 T
(1-— rx:]E.'J. |zP|? dt < ECE’ + EEJ. (lz271%) dt
0 0
Hence we can deduce

Sup,

T
E.'J Esgk dtl < o0,
o
Proposition 3.4 There exist processes
(Ve 20, k5 k) € S7([0,T], R) x M7(0,T,R%) X 57([0,T],R) X 57([0,T],R) such that :

-
=

T
: n__ 2 no__ 2 mt 1+
lim E | supy e or[y7* — 3l +J. |28 — z,1%dt + supg g or |R]T — K
o

+ mPDsrzrlk:r - kr_lzl = 0.
Proof By proposition 3.2, it follows that there exists a triple of processes (¥, k7, k; ) such that
P—as y? 7y, KNKE, K7 7kD, vte[0,T], asn-— oo,
And

E[m?’usrzrl}’rlz] = 0.

By the dominated convergence theorem, we get

T
lim EJ ly? — vy [?dt =0 (19)
o

n—oe

Coming back to (13) and by Proposition 3.3, we deduce
T
Ef lF™ (e ¥ z) Izdt] < 0o, (20)
o
By It6 formula applied to (" — ¥*)*  for t € [0,T], taking expectation and using the fact

(3 o2 =ym)Er — 2 dW, ) and ( f] O =y (g6 v, 2F) — (&, 37, 27 dB, ) are a

martingales, we get

Sup,

T
E(vi—vi) + EJ. |z — 2" [Pdt
o T
.y f G — y™) (6 y™ 22 — F(t, v, 2))d
o
T
+Ef lg(t,¥2,z8) — g(t, ¥, z") [P dt

(]

E

T
+zf (v — vk — kT — kT + k5T (21)
o

We have from t € [0,T],
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T
f (yr—ymMa(kl™ -k — kI +kI7)
i T T
= [ oz -yl —kr) - [ o - ymate - k)
T ] T Cor
= J (L, —y™dk™ —J- (y* — L )dk™ — J- (U, —yM)dkl™
t 3 t
T
- [ or-uvarr <o (22)
t
Applied assumption HS) and (22), in (21) we have
(57 — ¥ + (1—@5[ 22 — 2P
= Eﬁf Of =y eyt 20) — fr Ly zr))dt

+CE’J Iy — y P dt (23)
Hence by the Cauchy-Schwarz inequality, we obtain

T
(1— cx]EJ. |z? — z*|?dt
0

{z[ f (¥ —ym)? dt] ” lEJ:[f”[t}’?rZ?J

r‘ T
— ey z)dt| + CE f - ymPde (24)
o

Then from (19) and (20), it follows that (z[),, is a Cauchy sequance in M%(0,T, R%). Hence there
exist a prosses (z,)in M%(0,T, R?) such that

T -
lim Ef |z2 -z, |"dt = 0. (25)
0

F1L =+

Applying It formula to (¥ — ¥™)?,  for s € [t,T] and by (22), assumption H5), we have

=¥+ (1 —a) J-rlz;’ —zI"*ds
<2 ftv ) (F (s y7,22) = £ (s, 2 )ds
+cj Iy — y™|2ds
+ EJ 2 — ™) g(s y222) — g(s, ¥, 2") )dB,
=] o7 =y — 2w, (26)

Taking the supremum and expectation, using the Cauchy-Schwarz inequality
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E[.’S‘ILPUEEI-(}T: — ¥ :]

=2

“]
T e T
E| O —}rs,m:]zrisl E f (f*(s.¥2,z1)
0 0
1

iz T
_fm(E’}FSm’Z?])‘dSI + CEJ. |}T3n _ }Fsmlzd.'i‘
o

|

+ 2EF lmpngrsr

+ 2E [suppear

T
f [}Tsn - }Fm] [g[:sl}rgnlz;j - g[s,}rsm’z?])dﬂ‘s
‘r
| o=y -zmaw,
E
By (20), HS), we have

E[supyeeer 07 — )]

1."
T Fil T
=C, EJ (Fs”—FsmjzdS] +CJ |y — vy Pds
o ]

1."
T 2
+ C,E f (v — y™*(g(s, ¥z — g(s, }Fs”",z;“])‘dS]
o

1."
T {2
+ C,E J. (vl — }r_?mjz (z— z;""]:r:isl
0

1."
T 12 T
=C, EJ [}r_q”—}rs,m:]zds] —|—C£’f |y — y™|*ds
o o

1y
T fa
+ CE J (v — y™MA(Cly? — vy + alzl —2z1F) dsl
o

1."
T 2
+ C4E f (v =y (=l - Z?JEdSl (27)
(1]

By the Burkolder-Davis-Gundy inequality, the inequality%rx,2 + b* = ab, we get

E[supgeeer (v — )]

1."
T Fil
=Cyp EJ (}’gn _}’smjzdsl
0 .
T ‘2
+ CE |supg oer v — ¥ U. (1+a)(z2— z;”:lzds"
o
T 1.-"r2 1
5 Cil} Ef (}an _}Fsm]‘d‘g] + Eg[mpﬂiril"l}rsn - }Fsmlt]
o
+Cy, EJ. |z2 — z|*dt. (28)
o
Then from (19) and (25) we deduce
lim E[sup,.,..lv?—y"I*1=0 (29)
A oD -

Obviously, the process ¥, € 5%(0,T,R).
Coming back to (12), by H3), (19) and (25), it follows that there exists a subsequance such that
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dt X dP —a.s., lim (f™(t,y".z") — f(t.¥..z,)) =0. (30)
For any t € [0,T], we have
4
kT kT =R =y - O -y + f (Fr(s.y228) = f™(s, ¥, =) )ds
o

3

+ | (g(sy228) — g(s,¥72z))dB, + (k)™ — k)

— | Gr -z aw, (31)
o
Then by Proposition 3.2, we can deduce

t

13
k2T = kT < Iy =y +J If* (s, 58 28) = F™ (5,357 25" ds
o

+ + (32)

t
J. [g(s,}r;,z;:] - g(s,}rjmlz:i:])dﬂ‘s
o

-
‘]
m|2

E[mPDErET]l}Ff -V |

r
| Ge-z aw,
o

Hence we obtain

+ +
E [mPD5r5T|k: - k;m

=L

T .
+E f (F*(s,y™ 2 — £7(s, v, 27)) ds
W]

T r
+Ef Ig(sr}@”rz;‘]—g(s,}zm,zé“llzds+5f |z§‘—Z§“|2dSl (33)
o W)

From (20), (25)-(30), we deduce that there exists a subsequance , such that
lim E [mpugﬂr5r|k

n
;i| =0
1, Mo )

Using the same method, we also prove that there exists a subsequence, such that

n,lr:i»ln}}m E[mpuggrgrlk:r - k:m_ |:] =0.

Obviously, (k'*, k") € 5%(0,T,R*) X 5%(0,T,R*),and k§ = k; = 0.
Now let us return to the proof of Theorem 3.1.
By Proposition 3.4 and the result of Saisho (1987 ) [13], it follows that there exists a subsequence,
such that P — a. s.,

n+ m.+
£ kr

T T
limJ. (v — L )dk!™ =f (v. —L,)dkZ,
FL—F 00 I} I:I

T T
lim | (U, —y*)dk;"” = f (U, —y, )dk; .
n=e= Jo 0

By the identity [T (v —L)dk"* = [T (U, — v7)dk]™ = 0, we have

T T
P — a.s.,f (v, —L,)dk} =f (U, — v, )dk7 =0.
o o

From (25) we get,
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lim

S
F ==+ 0000 pl}ﬂtil"

T T
J g(s,yf,z;’]dﬁs—f g(s,}rs -3 )dﬁs
t E

]:ﬂ
T T
Jz;‘dﬂg—fzs dw;]=u
t E

in probability. So, there exist a subsequence, such that the convergence is P-almost surely.
Since H2), H4) and ¥, ; = ¥, =Y, ;, we deduce from the similar argument as (11) that
f(t.y..z.) € M*([0,TLR).
In view of (20) and (30), then by the dominanted convergence theorem, passing to a subsequence,

lim

1 —oooo

SUPgze=T

we have
T
P —a.s., lim f lF(t, v zl) — Ft vz, )ldt = 0.
H—oo 0
Hence, passing to a subsequence on both sides of DRBDSDE:s (8), we get

T T
v, =f-|-f f[s,}rs +Zg )ds—i--[ g[s,}rs , Zg )dﬁs-l-k;—k:—k-}—i-k;
t t

T
—f z_dw,, vtel[0,T].
3

From above argument, it follows that (¥, z.. k7, k; Jis a solution of DRBDSDE (3) under the
assumptions H2)-H7). The proof of Theorem 3.1 is complete.
4 COCLUSION

In this paper, we established two new results. The first is a comparison theorem for reflected
backward doubly stochastic differential equations with two barriers, in the case where the generator f
is Lipschitz continuous in y and z. The second result concerns the existence of solutions for reflected
backward doubly stochastic differential equations with two barriers (RBDSDEs), under weak
assumptions on the generator f, namely left-Lipschitz continuity in y and Lipschitz continuity in z.
Finally, several perspectives for future research are discussed.

In particular, it would be interesting to prove existence results for the following problems:

e Reflected backward doubly stochastic differential equations with two barriers when the
generator exhibits quadratic growth in z.
o Reflected mean-field backward doubly stochastic differential equations with two barriers.
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