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1 Introduction

We study the following backward doubly stochastic differential equation (hereafter
abbreviated as BDSDE):

T T T
Ye=¢+ ft f(s,ys 25)ds + ft 9(s,¥s, zs)dBs — ft zsdWs, t €T, (1.1)

where T > 0 denotes a fixed time horizon and ¢ is an R%valued random variable representing
the terminal condition. The coefficient functions flw; ¢; y; z) : Q x [0, T] x RY x R¥¥= Rd;
glw; t;y; 2) 1 Q x [0; T] x R? x R”?= R are assumed to be progressively measurable for
each (y; z) and are referred to as the generators of the BDSDE. Moreover, {W;,0 <t <
T}and {B;,0 <t < T} are two independent standard Brownian motions defined on a
complete probability space (€2, F; P). A solution of the BDSDE is a pair of adapted processes

O, 2).

Backward doubly stochastic differential equations were first introduced in the
nonlinear framework by Pardoux and Peng [7], who proved the existence and uniqueness of
L?-solutions under Lipschitz continuity assumptions on the generators f and g. Since then,
BDSDEs have attracted considerable attention and have become an important mathematical
tool in various areas, including semilinear and quasilinear stochastic partial differential
equations (see [2], [4], [5], [6], [7]), stochastic control (see [3]), and related fields.

Subsequent research has focused on weakening the classical Lipschitz conditions
imposed on the coefficients. For example, Shi et al. [9] established the existence of L*-
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solutions in the one-dimensional case when the generator f* is merely continuous and satisfies
a linear growth condition with respect to y and z. Later, Bahlali et al. [2] obtained existence,
uniqueness, and LP-stability results for p < 2 when the generator f exhibits superlinear growth
in both variables. More recently, Aman [1] investigated the well-posedness of BDSDEs in
L7, for p > 1, under monotonicity assumptions on the generator f.

Motivated by these developments, the present paper is devoted to the study of
multidimensional BDSDEs with a newly introduced class of non-Lipschitz coefficients. We
prove existence and uniqueness of solutions in L? for any p > 1.

The paper is organized as follows. Section 2 collects several preliminary results and
auxiliary lemmas. In Section 3, we state and prove our main theorem.

2 Assumptions and Definition

Let (Q; F; P ) be a complete probability space, and 7> 0. Let {W,,0 <t < T} and {B;,0 <
t < T} be two independents standard Brownian motion defined on (Q, F, P ) with values in
R and R, respectively. For t € [0, T], we put,

Fe=FY VFL, and Go:=FY VFF where FY =o(W;;0<s <t)and Foy =o0(Bs—
B;t < s < T), completed with P-null sets. It should

be noted that (#) is not an increasing family of sub o-fields, and hence it is not a filtration.
However (G;) is a filtration.

Let MP(0,T, R%) denote the set of d-dimensional, jointly measurable stochastic processes
{ps t € [0,T]}, which satisfy :

@)||@|lmr: = {E [(foT PRE dt)p/z]}l/r) < ro

(b) @; is F; — measurable, for any t € [0,T]:

We denote by SF ([0, T], R),, the set of continuous stochastic processes 'z, which satisfy :

(@) ll@llse: = (E[ sup |@¢|PD? < +oo.
te[0,T]

(b") For every t € [0,T], @isF, —measurable.

And by 7 the set of all R%valued and F” -measurable random vectors & such that E|é[P <
+00 We consider the following conditions,

H1) dP xdt a.e., ¥(y,z) € R% x R%*¢

1
If .y, 2l < ¥r(lylP) + Clz| + ¢ + 6y,

where C > 0, both ¢, and 8, are two nonnegative, (/)-progressively measurable processes
with
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E [fOT qofdt] < 400 and E[(fOT 0.:dt)P] < +oo, and Y(-): Rt - R* is a nondecreasing and
concave function with 1(0) = 0.

H2) There exists a non decreasing and concave function p(-): Rt - R*with p(0) =

0,p(x) >0 for x >0 and % = +oo such that dP X dt, Vy;,y, € R%, z € R%¥4,
0+

Ifty1,2) = f(t,y2, DI < p(ly1 = y2IP).
H3) There exists a constant C > 0 such that dP x dt-a.e.,Vy € R4, Z1,Z5 € R%xd
If (¢, y,21) — f(£,y,22)| < Clzy — z,].
H4) E[(fOT |f(t,0,0)|dt)P] < +o0,and E[(fOT |g(t, 0,0)|dt)P] < +co.
H5) There exist constants L > 0 et 0 < a < 1; such that for every (t,w) € 2 X
[0,T] and (y,z) € R x R®
gt y;2) —g &y )P <Lly—-yl+alz-2|°
H6) Let ¢ be a square integrable random variable which is /7 -mesurable.

Definition 2.1. A 7 solution of equation (1.1) is a (R% x R%)-valued Fi-progressively
measurable process (Y:, Z)o<t<r Which satisfies equation (1.1) and (Y,Z) €
SP(0,T,R%) x MP(0,T, R%).

We now introduce Propositions 2.1 and 2.2, both of which are essential to the proof of the
main theorem.

Proposition 2.1. Let assumptions (H1)-(H5)-(H6) hold and let (y;, z;)erbe a solution in L”
to BDSDE (1.1). Then there exists a constant K3 ; , r depending on 4, L, p and T such that for
each t €[0,T],

1+a Ki L pr

2

T P T p
(j 12,]2ds)% < [ sup ysl? + ¥( sup |ys|p)+U (gos+95>ds]]
t SE[t,T] SE[LT] t

Proof. Applying It6's formula to |y,|? leads to that
T
el + | 1zsfds
’ T T
= 1612 +2 | 0 5,30 2005 +2 | (0,930 2)dB)

T T
2 f (Yo 2sdW) + f 19(5 5, 25)|2ds
t t

By assumption (H1) we have, for each s € [t,T],
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1
207 £ (5,95, 25)) < 215l (WP Gs1?) + Alzs| + 5 + 65
L 251
< 2( sup |ys|>(¢v(ys|p) + o+ 0:) + 222 sup Iyl + 5
se[t,T selt,T]

and by assumption (HS)

T T
f 1905, ye,20)|2ds < f (Llysl? + alzsl? + 19(s,0,0)|2)ds
t t

Thus, in view of the inequality that 2ab < a* + b* we can get that
1 T
G- | lalds
2 t
T 1 2 T 2
< (G+20°T+17) sup Iyl + [ | ¢5(ys|p)dSl + [ | s+ es)dsl
t t

sE[t T]
T
j (Vs Zs
t

Taking into account that ¥(.) is nondecreasing and invoking the inequality (a + b)P/? <
2P (aP/? + bP/?), we deduce

+U Ig(s,0,0)Idsl +2f (v5,9(s, ¥5,25)dBs) + 2
t t

U/ 12512ds )2 < Gl sup ysl? +9( sup 1,1P) + [ (o5 + 85)ds]| +
SE[t,T] SE[t,T]
14

7 195, 0.0)1ds| + 1 705, 95,75, 2)dBo) 2 + | [ s zsdWp)|] 2.1)

where Cy 1, r = 2P*®(3 4+ 2A*T + LT + TP) and we have employed the fact that

T l 14
U; wvuysmds] < TPy ( sup [5IP)

SE[t,T]

An application of the Burkholder-Davis-Gundy (BDG) inequality implies that, for any t €
[0,T],

T T
CraprEll | 05935 20dB) B+ 1| (25 ]
t . t , r ,
< Loapr B sP?19G, 35, 20508 + ([ Tyel?laslds)f)
t , r t r ,
< LasprELsup sl f 1965, Yo 2)[Pds + f 12 1%)4]

L3 or
<Aty (f ysl21g s, ys,zs)|2ds)*’/4+(f 1ysl2]2s 2ds)P/4]
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2

L
< LT gl sup [y,f?] +5 E(f 196, ys,zs)|2ds+f 12217777
SE[t,T]
K?
< P B[ qup [y, 7] + 2 E[( f 12512)7/2]
2 SE[t,T]

Coming back to estimate (2.1) we get, for each t € [0, T]

1+«

T N KAZLp,T r b
([ 12sfds)% < ZEE sup lysl? +pCsup 1) +| o+ 053]
t SE[t,T] SE[L,T] t

Observing that ¥(-) is a concave function, the desired result follows directly from Jensen's
inequality together with Holder's inequality. This completes the proof.

Proposition 2.2. Assume that (H1)-(HS)-(H6) holds and let (y;, Z;)¢e[o,r) be an L” solution of
BDSDE (1.1). Then there exist positive constants Cp and Kj ; o psuch that, for every ¢ € [0, T]

E[ sup |ys|P] < eXaLarT=O(C E[|E|P] + C,E (f 0,ds)P] + = E[f
SE[t,T]

+ f Y(EIlysIPDyds)

Proof. From It6 formula applied to |y,|?, we get
T
[el? + P = D ALY2 [ 9Py wols s
‘ T
< I+ [ sl Loty £ (5,70 750)ds
r t
+p L elP 211, 2005, 95, Yo 2))dBs + p(p — 1)

T T
11/2[ |ys|”'21|ys|¢o|g(s,ys.zs)lzds—pf V5P =21y, 20(Vs 2sAWs)
t t

From (H1) and (HS) we deduce that, for each t € [0, T],
T
yel? + plp — 1) A 1]/2 f YelP21,y wolzs [2ds
t
T 1
<|EP +p j Y57 [P 1y [P) + Alzs] + @5 + 651ds + p[(p — 1)
t
T
A1]/2 f YeP L [LLys|? + alzs[? + 19(s, 0,0)[2]ds
t

T T
+p f 1Vs1P~2 1)y j20{Ysr 9 (S, V5, 25)YdBs — p f YsIP72 111y 1 20(Vs, 2sdWs)
t t
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First, observe that the nondecreasing and concave nature of ¥ (+), together with the condition
(0) = 0, implies that has at most linear growth. Hence, the desired result follows from the
preceding inequality,

dP —a.s.,

! p-2 2
fo |ys|P~“ 1)y 20l 2s|“ds < +0.0

In addition, an application of Young's inequality, namely a”b*™" < ra + (1 —r)b foralla >
0, b >0 and r in (0; 1), combined with the inequality (a + b)P < 2P(aP + bP) yields,

T 1 T
p j Yo P WP (1yslP) + @s)ds + pl(p — 1) A 1]/2 f YsP A LIys[? + 19(s, 0,0)[2]ds

T
p—-1
14

1 1
=p [ (B7Tr) T G+ er 4 Ly

t
1

+19(s, 00|

1T 2p (T
<= DF7T | s+ [ @A) + o8 +19G00)P)ds
t t
where > 0 will be chosen later. From the inequality ab < (a*+ b*)/2 we get,

1AL T _
PAlYs|P 2| + B g [Ty 1 2 2ds =

VZA+a)J1A(p-1) P 1A(p—1) p(A+a)? ()
p (At ys|z)< 2Dy |7 |zs|) P P + S22 [y P21y o242

1A (p-1)
We obtain,
c(p) _
yelp + 52 f e lP21, o0l 25| 2ds
<A+ pj |ys|p_21|y5|¢0<3’s:g(si Vs, Zs))d B
t
T
=0 [ DB el W), (22)
t
T 2P T
where Ar =[P+ Lyppp ft lys|Pds +?ft W(ysIP) + @ +19(s,0,0)|P)ds +
T _
pft |ys|P~*0sds
with
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1 p(A+1L)?
R R VYCE)) E

By the Burkholder-Davis-Gundy inequality, the process

T T
M, = f sP2 L1y 00(er 95, Yor 26))dBs — f el P2 10 (Yor 25dWS),
t t

is a uniformly integrable martingale. Moreover, an application of Young's inequality yields

T T 1/2
sup w*([ 19(s, 5, 25)[2ds + f |zs|2ds> ]
se[0,7] 0 0

p—1
> T T
- (sup |ys|p) (j 19(s, s, 25)[Pds + j |z5|2ds)
S€E[0,T] 0 0

T T /2
(f 19(5, yor25)[2ds + f |zs|2ds> ]
0 0
T p/2
(f |zs|2ds>
0

Coming back to inequality (2.2), and taking the expectation, we get both

Elm, MyY?) < B

1
P1p
ZP

1 1
< —El sup |ys|Pl +—F
S€E[0,T] p

p—1 1+a
<(——)A+L)E]| sup |ys|P|+——E
p s€[0,T] p

1 T
+5(j 19(s,0,0)|2ds)P/? < +co.
0

T
O [ 1y6lP 211 wolzsl?ds| < B[4 (2.3)

and

E [ 2Eg]lysl”l < E[Ad + LyE[((M, M)z — (M, M))'/?],  (2.4)

where the BDG inequality is used in the final inequality. On the other hand, Young's
inequality implies

LyE[((M, My — (M, M))"/?]

T
< LpE[ zl[il;]bklp/z <J |ys|p_21|y5|¢0|g(51 Vs ZS)|2dS
SE|t, t

T 1/2
4 f |ys|p-21|ys|¢0|zs|2ds) ]
t

1
< EE[ sup Iyslpl
]

SE[t,T

L% T T
+ 2| [ 1l 53,205 + [ P2 ol
t t
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Coming back to inequalities (2.3) and (2.4), and applying Young's inequality, we obtain

pLYE ([ IysIP76,ds] < SE

SE[t,T

T p
sup w] +=2E |(f] 6.ds) |
from which we infer, upon reverting to the definition of 4, that

, T P T
< 2B (I8 + Lispg | DslPds + 5 | @I + oDds
t t

T T 14
+j; lg (s, 0,0)|%d sl +L"E [(j; 95d5> l

With f = 2p+2L’p, an application of Fubini's theorem and Jensen's inequality, together with

EI sup |ysl?

SE[t,T]

the concavity of , yields, for each ¢ in [0, T'],

T p 1 T
< 2L’ E[|€]7] +L”pE Kjt Hsds> l+ 2E U l f Y(E[|lys|PDds

T
SE[ j 19(s,0,0)|Pds] + 2L, L; 1 pp j [ sup |ys|P]ds
t . SE[t,T]

E[ sup |ysl?

SE[t,T]

In conclusion, invoking Gronwall's inequality, we obtain, for all ¢ in [0, T ],

T p T
< a1+ 18 ([ oas) |+ | [ oras|+ 3 | weEtmaras

T
_E[f |g(5: 0,0)|pdS] + ZL,pLA,L,p,B j [ sup |YS|p]ds
t . SE[t,T]

El sup |ys|P

SE[t,T]

Hence, Proposition 2.2 is proved.
3 Main result
Theorem 3.1. below is the principal result of this paper.

Theorem 3.1. Let f, g satisfying assumptions (H2)-(H5). Then, for any ¢ in L? , the BDSDE
(1.1) has a unique solution in L7.

We can construct the Picard approximate sequence of the BDSDE as follows:

T _ T _ T
ye=0; yr=&+ ) f(sy8 hzds + [, g(s,y8 ", 28)dBs — [, z8dW, t €
0,7, (.1

Indeed, for each integer n > 1, it follows from (H2), and with 4 > 0 that

1 1
If (5,985 0)| < |f(5,0,0) + pP (lyd 7)) < If(5,0,0)| + AP(|yd | + 1),
and then
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T p
E [( j I (s, v, 0)|ds) ]
0

T p
< 2PE l(f |f (s, 0,0)|ds> l +A(2T)p< [ sup |y&~ 1|pl + 1)
0 s€[0,T]

Hence, the generator f(t,y?1,z.) of BDSDE (3.1) satises (H3)-(H4). It then follows from
Theorem 4.1 in [1] that, for all » > 1, equation (3.1) admits a unique L?-solution

(ytnrzp)tE[O,T]-

We next present Lemmas 3.1 and 3.2 regarding the (v¢', z{*) tejo,1

Lemma 3.1. Let the hypotheses of Theorem 3.1 hold. Then, there exists a constant ¢ > 0
depending solely on C, L and p, and a constant K > 0 , depending solely on C, L, a, T and p
such that for every 1 € [0; T ] and all n; m > 1,

ntm-1 _ yn-11P])ds.  (3.2)

l sup |y — ys"lpl

SE[t,T]

and

p/2
E[f |Z34m — z2|2ds) ]SK{ [sup [y — y2P | + f, p(Ellyz+m=t -

SE t,T
‘1|p])ds}. (3.3)

Proof. It follows from (3.1) that (y/*™ —y',z0*™ — z[)eforjis a LP-solution of the
following BDSDE

T T T
Ye = ft fom(s,z5)ds + ft Inm(S, Zs)dBs — ft zgdWs, t €[0,T] (3.4)

where

fnm(s zg):= f (s, yn+m ! Z+28) = f(s,y5 ;l)-fn,m(sfzs):
= f(s,y2*m1 Z+ZS)_f(S:ys ~zd).

and

n+m-—1

Inm(S, Zs):= g(s, s 2+ 28) — g(s,y8 4 z9).

By (H2) and (H3) we have

|fam(s, 2)| < pp(ly’“m L= yd P + Clzsl,
and (H5)

|gnm(5 Z)l < Lp(yn+m 1 ysn_llp) + alzsl;
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This shows that assumption (H1) is satisfied for the generator f,..(z, z) of BDSDE (3.4) with
1

PY()=0,1=C,0, =0 and ¢, = pr(|yF*™ 1 — y*~1|P) Consequently, conclusions (3.2)

and (3.3) follow, since

p(*) is concave, by Propositions 2.1 and 2.2, and then by Fubini's theorem and Jensen's
inequality.

Lemma 3.2. Let the hypotheses of Theorem 3.1 hold. Then, there exists 71 € [0; T ],
independent of the terminal condition ¢, and a constant M > 0 such that, for every n > 1 and all
te[Ty; T],

<M.

EI sup |y[P

TE[LT]

Proof. Exploiting the hypotheses of Theorem 3.1, we deduce that

1
f (s, 3874 2)] < pP(lys~HIP) + Clz| + £ (s, 0,0)]

and

1
l9(s, v~ 2)| < LP(lys ™ P) + alz| + 1g(s,0,0)]
Thus, assumption (H1) is satisfied for the generator f(t,y?*,z) of BDSDE (3.1), with (-

1
)=0,A=C,0; = |f(t,0,0)] by (H4), and ¢, = pr(|y* 1|P). Consequently, since p(*) is
concave, applying Proposition 2.2 together with Fubini's theorem and Jensen's inequality
shows that there exist two positive constants ¢z and c¢3 depending only on C, L, a and p, such
that for every n > 1 and ¢ in [0, T ], we have:

c3(T-1)

EI sup Iyrnlpl <A+ f p(E[lys~PDds (3-5)

TE[t,T]

where

Ae = coex 0Bl +\E ([T 1 (s, 00)1ds + [ 19(s,0,0)1ds)' |} = o.

In2 In2

Now, let M = 24y + 2AT and T; = max {T - T — T — i, O}, c; where ¢ is defined
1

o
in Lemma 3.1. Then for each ¢ in [T, T ], we have
el <1, ~esT V<] and AT-D) <5 (3.6)

Hence, it follows from (3.5) and (3.6) that

< Ao+ f, Elly2 " PDds p, t € [T1,T] (3.7)

E [ sup |y/|P
T€E[t,T]

Noting that p(-) is nondecreasing, we deduce from (3.7), and (3.6) that for every ¢ in [T1; T ],
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E [ sup Iyrll”l <Ay <M,

relt,T]
T M
El sup |y2|P SA0+f p(M)ds < Ag+ AM + 1)(T —t) < Ay +?+AT =M,
relt,T] t
T M
E[ sup |v3|? S/l0+j p(M)ds < Ag+AM + 1)(T —t) < A +?+AT = M.
T€E[t,T] t

An induction argument yields that, for every n > 1 and every ¢ in [T1; T ],
EI sup Iyr”I”l <M
re[tT]
The proof of Lemma 3.2 is therefore complete.
Lemmas 3.1 and 3.2 yield the proof of Theorem 3.1.
Proof. (Proof of Theorem 3.1.)
Existence: We define {¢,,(t)},,»1as follows:

0o(t) = [ p(M)ds; @nsr(t) = [ p(@n(s))ds. (3.8)

Consequently, for every ¢ in [T1; T ], by the proof of Lemma 3.2 we have

T
o) = f p(M)ds < M,

T

T
@1(t) =] p(@o(s))ds Sf p(M)ds = @o(t) < M,

T T
9 (t) = f p(@1(s))ds < f p(@o(s))ds = p1(6) < M.
t t

An induction argument shows that, for every n > 1, ¢, (t)satisfies

0 < ns1(t) S Pp(t) < - < @1(t) < @o(t) < M.

Then, for each ¢ in [T1, T ], the sequence {¢,(t)},>1 converges; we denote its limit by ¢,,(t).
Letting n — ooin (3.8), and since p(*) is continuous with p( @,,(s)) < p(M) for all n > 1, the
Lebesgue dominated convergence theorem implies that, for every ¢ in [T1, T ],

T
@) = [, p(p(s))ds:
Then Bihari's inequality (see Lemma 3.1 in [8]) yields that for each tin [T1; T'], ¢ (t) = 0.

Now, for all ¢ in [T1; T ], n;, m > 1, thanks to Lemma 3.2, (3.2) in Lemma 3.1 and inequality
(3.6) we have,
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ISUP lyr Pl <
re[t,T]
T
lsup [yt " — vt I”l f p(E[ly*P]ds <f p(M)ds = @o(t) < M,
Tr€(t,T] t
T T
ELil[ltpT [y2*™ — Y2 P | < p(E[Iy“m ysPDds Sjt p(@o(s))ds = 9,(0) < M,
T
ELzl[ltpT]ly”m—y I”l f p(E[lys*t™ — yszlp])dsSft p(@1(s))ds = @,(t) < M.

Using induction, we obtain that

[ sup |yttm — yrnlpl < @Pn-1(T}) > 0, n > oo,

T1 <r<T

This shows that {y/*},s;is a Cauchy sequence in SP ([T, T]; R%) Moreover, since p(-) is
continuous, it follows from (3.3) in Lemma 3.1 that {z{'},,»; is a Cauchy sequence in
MP([Ty, T]; R™*%).

Let us denote their limits by (V¢)¢eqr, 17, (Z¢)teqr, > respectively. By letting n — oo in (3.1),
we then obtain that (), z,) is an LP-solution to the BDSDE (1.1) on [T}, T'].

Since, by Lemma 3.2, 71 does not depend on the terminal condition &, we can iterate this
argument to establish existence on [T - /(T - T1); T ], for each /, and hence on the entire
interval [0; T ]. This completes the proof of existence.

Uniqueness: Let (yt,zt) = 1, 2) be two solutions in [” of the BDSDE (1.1). It

cetorp U
follows that (v}, 2} ¢efo,r, (i = 1,2) is a solution in L7 to the following BDSDE:

T

T T
Yt = f ?(S;:VS; ZS)dS +f g(SJySPZS)dBS _f ZSdWS' t E [0' T]’ (3'9)
t t

t

where

f(s,y,2):=f(s,y +y2 z + z2) — f(s,¥2,22).
and

8(s,y,2):=g(s,y +yd z+z2) — g(s,yé z2).
By (HS), we get

1
18(s,y,2)| < LP(|y|P) + alz|
and by (H2) and (H3) we have

1
It(s, ¥, 2)| < pP(ly|P) + Clz|,
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This shows that assumption (H1) is satisfied for the generator f(t, y, z) of BDSDE (3.9), with
Y()=p),A=C ¢, =0,0, =0. Then, by Proposition 2.1 and Proposition 2.2, there exist
a constant ¢4 > 0, depending only on C, L and p, and a constant ¢s > 0, depending only on C,
L p and T, such that for all ¢ in [0; T'],

c4(T-1)

T
Ellyt — y2IP] < f p(Elly: —y2PDds  (3.10)
t

and

E fT 1_,212¢ p/2< E 1_v2i|l+ ol E 1_
. 1zs —z5|%ds < s g[ltr;]lys yslP|+p 2}1}%]'3’5
N ; S y
y3|pl>}. (3.11)

Then, from (3.10), Bihari's inequality (see Lemma 3.1 in [8]) implies that, for each ¢ in [0, T'],
E[|lyt — yZ|P] = 0. which shows that y} = y? for all ¢ in [0; T ] almost surely. It then
immediately follows from (3.11) that

z} = zZfor all tin [0; T ] almost surely. This completes the proof of Theorem 1.
4 Conclusion

In this paper, we have studied multidimensional backward doubly stochastic differential
equations (BDSDEs) with weakly regular, non-Lipschitz coefficients. By introducing a new
class of generator conditions that generalize the classical Lipschitz framework, we established
the existence and uniqueness of solutions in Z” for any p > 1. Our approach relied on careful
estimates, the construction of appropriate sequences of approximating solutions, and the
application of tools such as Bihari's inequality and the Lebesgue dominated convergence
theorem.

These results extend and unify several previous works in the literature, which either
considered one-dimensional cases, restricted p < 2, or required monotonicity assumptions.
Consequently, our findings provide a broader and more flexible framework for analyzing
BDSDEs, with potential applications to semilinear and quasilinear stochastic partial
differential equations, stochastic control, and related stochastic systems.

Future work may explore further relaxations of the coefficient regularity, the treatment of
more general noise structures, or the development of numerical schemes for such BDSDE:s.
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