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Abstract

In this paper, we show an approximation in law of the fractional Brownian sheet by
random walks. As an application, we consider a quasilinear stochastic heat equation
with Dirichlet boundary conditions driven by an additive fractional noise.
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1 Introduction and main result

Given «, 8 € (0,1), a fractional Brownian sheet on R is a two-parameter centered
Gaussian process

we 8 = {we ﬂ(t,s), (t,s) € ]Ri}

such that
1 1
E[W* Pt )W (Y, s)] = 3 [ 4 ¢72 — |t —¢[?] - 3 [s0 + 2P —|s" — s|?F].
Fora = = % W 8 coincides with the standard Brownian sheet. It is an extension
of fractional Brownian motion B* = {B{*,¢ > 0} to two-parameter case. In this paper,
we will be interested in the weak approximation of the fractional Brownian sheet with
a, B € (3,1) from random walks in the plane and give an application.

Recently, Bardina et al. [6] (see also Tudor [16] for a similar approximation in the
Besov space) proved that the family of processes

1 /ot .
Xe(t,s) 5:;2/0 /0 Ko (t,u)Kg(s,v)vVuv(—1)N ) dudv
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Weak approximation of the fractional Brownian sheet

with o, 8 € (%, 1) converges in law, as ¢ tends to zero, to the fractional Brownian sheet
W 8, where {N(z,y), (z,y) € R%} is a standard Poisson process in the plane and the
kernel Ky given by

1

1 t
Ky(t,s) = (H — 5)01{5%71{/ w72 (u — s)Hi%du (1.1)

with H € (5,1) and the normalizing constant ¢y > 0 given by

\/ 2HT (3 — H)
CHg =

1
2

T(H+ 5T(2-2H)

The results of Bardina et al. [6] and Tudor [16] have been inspired by the following
relationship between the standard one-parameter Poisson process and the standard
Brownian motion proved by Stroock [15]: the family of processes

1/t .
e (1) ;:7/ (—1)N (g,
0

€

where N is a standard Poisson process, converges in law, as € tends to zero, to the
standard Brownian motion W. More works concerning weak approximation for multi-
dimensional parameter process have been studied by many authors (see, for examples,
Bardina et al. [3, 5, 6]). In these references, the methods for obtaining the correspond-
ing approximation sequences are Poisson processes due to their good properties such
as independent increments and that if Z ~ Poiss(\) then E[(—1)%] = exp(—2)).

Let now {¢; M =12, .} be a triangular array of i.i.d. random variables with
Eg(”) =0 and E(f(”)) = 1. Then the sequence of stochastic processes

[nt]
w" :—\FZg”) te0,T], n=12,...

converges weakly to a standard Brownian motion W, where |z| denotes the greatest
integer not exceeding x. According to the next integral representation of the fractional
Brownian motion B with Hurst index H € (%, 1):

t
H:/ Ky(t,s)dW,, t>0, (1.2)
0

Sottinen [14] considered the family of processes {Z(")}

[nt]
/K("tde" Z / Ky WJ ,5)ds \/ﬁgﬁ, te[0,7]

for n = 1,2,..., and showed that the family converges weakly to B for H € (},1),

where the sequence {Kgl)(t, ), n=1,2,...} is an approximation to Ky (¢, ) defined by
n t
KM(t,s)=n / Kn( "J Ju)du, n=1,2,.... (1.3)

Motivated by this, in the present paper we consider the approximation of fractional
Brownian sheet by random walks in the plane, and our main result is to explain and
prove the following theorem.
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Weak approximation of the fractional Brownian sheet

Theorem 1.1. Leta > 3, 3> 3 and let {{U i, =1,2,.. } be an independent family
of identically distributed and centered random variables with E(ﬁfz))g =1. Forn > 1,
(t,s) € [0,T] x [0, 5], we set

Lntj |ns]

LI (1.4)

Ll]l

and

t S
Zp(t,s) : = / / K (t,0) K (s,u) B (dv, du)
[nt] [ns] (1.5)

=y / / Ko 01 (22) ) aua

i=1 j=1

where the kernel K. is given by (1.1) and the sequence {K.("), n=1,2,...} of approx-
imation to K. defined by (1.3). Then, {Z,} converges weakly in the Skorohod space
D([0,T] x [0, 5]) to the fractional Brownian sheet W # in the plane.

This paper is organized as follows. In Section 2 we give the proof of Theorem 1.1.
Clearly, when o > 1, 8 = 3, W* ¥ is called a fractional noise with Hurst parameter a
which is introduced in Nualart-Ouknine [12]. Thus, as an application of Theorem 1.1,
in Section 3 we consider the approximation solution of a one-dimensional quasi-linear
stochastic heat equation driven by fractional noise.

2 Proof of the Theorem 1.1

To prove Theorem 1.1, we first recall some facts. For a deeper discussion we refer
the reader to see Ayache et al. [1], Cairoli-Walsh [8], Decreusefond-Ustiinel [9], Kamont
[10].

Let (Q2,.Z, P) be a complete probability space and let {%, ;; (t,s) € [0,7] x [0, S]} be
a family of sub-o-fields of .# such that

(C1) #1s C Fp gy foranyt <t s<s’;

(C2) Zo, contains all null sets of .Z#;

(C3) for each z € [0,T] x [0,5], #, = Ny<rF., where z = (t,s) < 2/ = (', ') denotes
the partial order on [0, 7] x [0, S], meaning that t < ¢’ and s < ¢'.

Given (t,s) < (t',s’), we denote by A; ;X (t',s’) the increment of the process X over the
rectangle ((¢,s), (¢/,s")], thatis, A, (X (t',8') = X(t',s') — X (¢, ') — X (', s) + X(t, s).
Recall that a fractional Brownian sheet admits an integral representation of the form

W B(t,s) = /Ot /08 Ko (t,v)Kga(s,u)B(dv,du), (t,s) € [0,T] x [0, 5], (2.1)

where B is a standard Brownian sheet and K is the deterministic kernel given by (1.1).
For the deterministic kernel given by (1.1) it is not difficult to see that

to
/ (Kp(t',2) — K (t,2))de < Cr(th — t)?~2H
to
forall0 <ty <tyand 0 <t <t.

Let A be the group of all mappings A : [0,7] x [0,S] — [0,T] x [0,S5] of the form
At,s) = (M (t), A2(s)), where each ); is continuous, strictly increasing and fixes zero
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and one. Denote by D = D([0,T]x 0, S]) the Skorohod space of functions on [0, 7] x [0, S|
are continuous from above with limits from below and equip D with the metric

d(z,y) == inf{min([lz — yA[l, [Al) : A € A},

where ||z — yA|| = sup{|z(¢, s) — y(A(t,8))] : (¢,8) € [0,T] x [0, 5]} and ||A|| = sup{|A(t, s) —
(t,9)| : (t,s) € 0,T] x [0,5]}. Under this metric, D is a separable and complete metric
space.

Now, we can prove Theorem 1.1, and we split the proof in several results. We first
prove the tightness. Using the criterion given by Bickel-Wichura [7], and notice that
our processes Z, are null on the axes, it suffices to prove the following lemma.

Lemma 2.1. Let Z,(t,s) be the family of processes defined by (1.5). Then for any
(t,s) < (t',s"), we have

sup E[(A¢ s Zn(t', s'))4] < 16a+ﬁ(t’ - t)4°‘(5' - 5)43.

In order to prove Lemma 2.1 we need the next technical result.

Lemma 2.2. Let Z,(t,s) be the family of processes defined by (1.5). Then for any
(t,s) < (t',s"), we have

E(A¢ o Zn(t',8'))2] < 49TB(1 — t)22(s' — 5)28.

Proof. First, we observe that

szttt = [ (2 e 2 ) (e 2

—Ké”)<mf7u>) Bu(dv, du)

[nt’'| [ns’] i i
S (s
i=1 j=1 S : n : n

(e - L)) e

Thus,
ot} w nt’ n
B2 = 3 i [ (P ) (28 a2
[ns'] < /
i [ o) - a2

Then, applying the Cauchy-Schwarz inequality, the above term can be bounded by

[nt’]

Lns' |
2 / I ) - ka2, w3 /_f )~ (22 2

n

‘o Int) [nt] [ns') ns]
s/o (Kol 0) ~ Ko(20)) d”/o (Ko (P2 ) — Ko (22 ) el

Int'| — |nt] |**| |ns']| — |ns] |*

n
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Let now 0 < r < r’ and % < v < 1. We then see that nr’ — nr > 1 implies that

’ 2v
W < |2(r" —7)|?. Conversely, nr’ — nr < 1 implies that either r’ and r belong

[nr'|—|nr| 2
n

=0. It

m+1
n

to a same subinterval [, ) for some integer m, and hence

follows that

[nr'] — |nr] v

<2/_ 2v
= < 20 )|

forallO<r<r,ve (%, 1) and all n > 1. This completes the proof. O
We are now ready to prove Lemma 2.1.

Proof of Lemma 2.1. First, we observe that we can write

as

i=1 j=1 k=1 i=1 B
o ARCACLENI R NCLCRO
i [ (P~ 1 (2 )
i [ a0 - Ky

Using the Cauchy-Schwarz inequality, we get that

[t
E[Ar,Zo(t', ) < Z/ W - g

[nt'| — LntJ

n

by Lemma 2.2 and the lemma follows. O
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Now, it suffices to show that the law of all possible weak limits is the law of a frac-
tional Brownian sheet.

Theorem 2.3. The family of processes Z,(t, s) defined by (1.5) converge, as n tends to
infinity, to the fractional Brownian sheet in the sense of finite-dimensional distribution.

Proof. For any as,...,aq € R and (¢1,51),..., (td, s4) € [0,T] x [0, 5]. We claim that

d
Yn = Z aan(tka sk)
k=1

converges in distribution to a normal random variable with zero mean and variance

d 2
E (Z arWe 5(tk7sk)> . (2.2)

k=1

In fact, the zero mean is trivial. Let us now calculate the limiting variance of Y,,. We
have

|nT] [nS]

(c(™)2 .= Z apa;n? Z Z / / K, (

,0)Ka( LnZkJ ,u)dudv

k,l=1 i=1 j=1
" " \_ntlJ Lnle
./QL71 Ko n ;) Kg( - , u)dudv
d |nT] i ot
S w3 [ ki 7k
k,l=1 i=1 Z; i
S . B [ns
n du/ K ! )
i=1 i
Jj=1 o i1

By the mean value theorem the above equation is equal to

LnTJ n) I_TltlJ (n) 1 5] LnSkJ (n) \_nSlJ (n)
Z akalf Z K 5 z k)K ( 752‘7[ ) Z Kﬂ(iasj,k)Kﬁ(iﬂgj’l )
n n 4 n n
k,l=1 j=1
(2.3)
for some 55 ) s%) € (=1, L] and s; ) y}) € (I, 1. Since the kernel K.(¢, ) is continu-
ous and decreasmg we get the inner sum in (2.3) is equal to
[nT] 1 s
1 [nty,] LntzJ J ul Lnsi] )
AN Ly Ks( K Ll 2.4
n;(nvz)( ZB JEp(—= ;") (24
for some
(n) (s () i-lil (n) () i-13J
v, € [mln(slk, S )} C <n’n} juj € [mln(sjyk,sj’l )} - (n’n] .

By using the following facts:

* The kernel Ky with % < H < 1 is continuous with respect to both arguments;

* The mapst +— % 5+ % converge uniformly to the identity map in [0, 7] x [0, S],

ECP 18 (2013), paper 90. ecp.ejpecp.org
Page 6/13


http://dx.doi.org/10.1214/ECP.v18-2878
http://ecp.ejpecp.org/

Weak approximation of the fractional Brownian sheet

we see that (2.4) is a Riemann type sum. It follows that (2.3) converges to

Z akal/ K tk, tl, ds/ Kg Sk, )KB(SZ; )dS— ZakWO‘ ﬂ(tk,sk))z.

k=1 k=1

Decompose Y,, as follows

R s, [P e i) o [F e sl
Y, = w LRy
n Z anzﬁj Zak/ﬂ Ka( " ,U)CZ’U/D KB( " ’u)du
=1 j=1 k=1 n n
(2.5)
InT] (1]
S il
=1 j=1

Now, in order to end the proof we need to obtain the following Lindeberg condition:
[nT] [nS]

n~>oo 0'(") 2 Z Z [ {|Y(">\>aa(")}:| 0 (26)

=1 j=1

for all € > 0. To see that, let us consider the set
{\Y ™| > 5} {(Y(”)) > ¢ }

Noticing that the kernel Ky (¢, s) with % < H < 1isincreasing in ¢ and decreasing in s,

we get
(V)2 = n2(€") (Z / Ko “’“ dv/ Rl )d)

<n? f(n) (/ KTvdv/ Kp(S,u)du )
(n) 2A/ K2(T )dv/ﬁ K3(S, u)du

< ()24 / K2(T,v) / K3(S,u)du = (€[%))2 A5,

where A := (3¢_, a;)? and 6™ = foﬁ K2(T,v)dv oﬁ K3(S, u)du, which deduces

(V1> 20} c {2 a60 > 20y} (2.7)
It follows that
E {(Yﬁ’?))%

]

}<E{(§ )2 45

{‘Y;Z(,;'L) [>ec(m} {(é’g;’;))2A5(n)>62(0-(n))2}]

foralli,j =1,2,...,n, and that
|nT] [nS]

O—(n 2 Z Z [ {|Y(”)\>EU(")}:|

=1 j=1

nT] [nS]
(n) (n)
< U(n) ZZ [GHRY L2 asmse(om)2y

<E [(£<”>>21 {(Q?)QAM>52W)2}} ~0 (n— o)

because §(") — 0. Thus, the Lindeberg condition (2.6) holds and the theorem follows.
O
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3 An application

It is well-known that a fractional Brownian sheet W # with 8 = } and o > 1
is called the fractional noise with Hurst parameter «, denoted by W, which is first
introduced in Nualart-Ouknine [12]. Obviously, it is a zero mean Gaussian process with

the covariance function

1
E[We(t,z)W(s,y)] = 3 [tm + 8% |t — s|2a] (x Ay).
That is, W is a Brownian motion in the space variable and a fractional Brownian motion
with Hurst parameter a € (%, 1) in the time variable.

In the sequel, as an application to Theorem 1.1 we consider the approximation solu-
tion (in law) of the stochastic heat equation

oUu  d*U W
o o - Ut G

(3.1)
with Dirichlet boundary conditions
U(t,0)=U(t,1)=0, t€0,T]

and initial condition U(0, z) = ug(z), z € [0, 1], where ug is a continuous function and W*
is the fractional noise with % < «a < 1. This is a one-dimensional quasi-linear stochastic
heat equation on [0, 1] which was first studied by Nualart-Ouknine [12].

For each t € [0,7], let #/V be the o— field generated by the random variables
{W(t,A), t € [0,T],A € B[0,1]} and the sets of probability zero, P be the o— field of
progressively measurable subsets of [0, T x £2. We denote by & the set of step functions
on [0,7] x [0,1]. Let H be the Hilbert space defined as the closure of & with respect to
the scalar product

(Ljo,gx 4> Lo,s)xB)H = E[W*(t, A)YW(s, B)].

According to Nualart-Ouknine [12], the mapping 1} 4x4 — W<(t, A) can be extended
to an isometry between H and the Gaussian space H;(W®) associated with W and
denoted by

o Wo(p) = / (s, y)W* (ds, dy).
[0,t]x A

Consider the linear operator K} from & to L*([0,7]) defined by

T
Ki(o) = KalT.8)ols,0) + [ (6l00) = p(s,0) 2 % )i,

where K, is the square integrable kernel given by (1.1). Moreover, for any pair of step
functions ¢ and v in & we have

<K;(<P)7K;(¢)>L2([0,T]x[o,1]) = (0, ¥)n,

because
(Kil0,9xa)(8,7) = Ko(t,s)10,9x (s, ).

As a consequence, the operator K provides an isometry between the Hilbert space H
and L2([0,T] x [0,1]). Hence, the Gaussian family { B(t, 4),t € [0,T], A € B[0,1]} defined
by

B(t’ A) = Wa((K;)_l(l[O,t]xA))a
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is a space-time white noise, and the process W has an integral representation of the

form .
Wt z) = / / Kot ) B(ds, dy).
0 0
Denote by

(y—xz—2n 2 y+x—2n 2 > p
Gi(z,y) \/7 Z < S > = 2Zsin(nmv)sin(nwy)e*”%%,

n=-—00 n=1

(t,z,y) € [0,T] x [0,1]?, the Green function associated to the heat equation in [0, 1] with
Dirichlet boundary conditions. We have

1 —(y—=2)? 2
e" & , t>0, (z,y)€][0,1]%.

0< Gy, y) <

Assume that b is bounded, then a P ® B([0, 1])-measurable and continuous random field
U={U(t,x),(t,x) € [0,T] x [0,1]} is a solution to (3.1) if and only if

1 t 1
Ut z) = / G, y)uo(y)dy + / / Gy, y)b(U (s, y))dyds -

t 1
+/ / Gt—s($7y)Wa(ds7dy)7
0 JO

where the last term is equal to

Wa(1[0,t](-)ct_.(x,.))=/o /O K*Gy (2, y)B(ds, dy).

It follows from Nualart-Ouknine [12] that (3.1) admits a unique solution satisfying (3.2),
provided o € (%, 1) and b is Lipschitz function with the linear growth.

Remark 3.1. We should notice that the mild solution to (3.1), given by (3.2), is under-
stood in the generalized sense defined by Walsh [17] in the case of a space-time white
noise.

To study the approximation solution of (3.1) in the space C([0,T] x [0, 1]) we consider
the triangular array {fi(”), i =1,2,...} of ii.d. random variables with Efi(n) =0 and
E(£™)2 = 1, as in Theorem 1.1, and define the processes

K2

Un(t, ) = / Go(e, y)uoy)dy + / / Gr_ (2, y)b(Un (s, y))dyds

Lo (3.3)
—|—/ / K:Gi_s(x,y)0n(s,y)dyds, n=1,2,...
0 Jo
where 0,,(t, z), (t,z) € [0,T] x [0, 1] stands for the Donsker kernel given by
0, (t, ) :nZZ@(jy (=L, 5y izt 4 (6 ). (3.4)

i=1 j=1

Observe that since 6,, have square integrable paths, the integrals in (3.3) are well
defined. Standard arguments yield existence and uniqueness of solution for (3.3).
Notice that

I_ntj [nx|

//0 (s,y)dyds = — ZZg = ), n=12 ... (3.5)

lel
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We see, as an application of Theorem 1.1, that

t x t x
Witta) = [ [ KattoBudsdn = [ [ Kaesptsivds, 36

converges in law to fractional noise W<. Our main object of this section is to explain
and prove the following theorem.

Theorem 3.2. Let {0,(t,z), (t,z) € [0,T] x [0,1]}, n = 1,2,... be the Donsker kernel
given in (3.4). Assume that uy : [0,1] — R is a continuous function and b : R — R is
Lipschitz. Then, the family {U,,n = 1,2,...} defined by (3.3) converges in law, as n
tends to infinity, in the space C([0,T] x [0,1]), to the mild solution U of (3.1), given by
(3.2).

In order to prove Theorem 3.2, we first consider the linear problem, which is amount
to establish the convergence in law, in C([0,T] x [0, 1]), of the solutions of
0X, 9*X, O*WS
ot 022 Otdx’
with vanishing initial data and Dirichlet boundary conditions U(¢,0) = U(¢,1) =0, t €
[0,7T], towards the solution of

(3.7)

X X oPwe

= 3.8
ot Ox? otox’ (3.8)
where the solutions of (3.7) and (3.8) are respectively given by
t pl
Xn(t,z) = / / K:Gi—s(x,y)0n(s,y)dyds (3.9)
o Jo
and
t ol
X(t,x)= / / K:Gi_s(x,y)B(ds, dy). (3.10)
o Jo

We will make use of the following results, which is a quotation of Theorem 2.1 and
Lemma 2.2 in Mellali-Ouknine [11] (see, also Theorem 2.2 and Lemma 2.3 in Bardina et
al. [4]).

Lemma 3.3. Let {X,,n = 1,2,...} be a family of random variables taking values in
C([0,T) x [0,1]). The family of the laws of {X,,n = 1,2,...} is tight, if there exist
p,p’ > 0,6 > 2 and a constant C > 0 such that

sup E|X,,(0,0)]” < 0o

n>1

and

SupE|Xn(tl,LL‘/) - Xn(tvx)‘p < C(|$/ - .’£| + |t/ - t|)§
n>1

forallt,t € [0,T], z,z’ € [0,1].
Lemma 3.4. Let (F,|-||) be a normed space and let J, J,,,n = 1,2,... be linear maps de-

fined on F with their values in the space L°()) of almost surely finite random variables.
Assume that there exists a positive constant C' such that, for any f € F,

ngl)EL]n(f” <Clfll, EIWDOI<ClSIL

and that, for some dense subspace D of F, it holds that J,(f) converges in law to
J(f), as n tends to infinity, for all f € D. Then, the sequence of random variables
{Jn(f),n=1,2,...} converges in law to J(f), for any f € F.
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We also will use the following lemmas which are given in Bardina et al. [4] and Bally

be the Donsker kernels and

et al. [2].

Lemma 3.5. Let {0,(¢,z), (t,z) € [0,T] x [0,1]}, n =1,2,...

let m > 10 be some even number. Then, there exists a positive constant C,,, such that
(3.11)

E </OT /Olf(t,x)én(t,x)dxdt>m <Cpn </OT /01 f2(ﬁ,a:)dxdt> 2 ,

foralln > 1 and all f € L*([0,T] x [0,1]).
(i) Leta € (2,3). Then, forallt € [0,T] and z, y € [0,1]

Lemma 3.6.
t 1
/ / (G a(2,2) — Gr_s(y, 2)[*d=ds < Clz — y*~
0

(ii)) Let o € (1,3). Then, for all s, t € [0, T] such that s <t and z € [0, 1],
sr(@ )| *dydr < Clt = s| =

/05/01|Gt_T<x,y>—G ]

(i12) Under the same hypothesis as (ii), we have

t el .
/ / Gy ()| “dydr < Ot — 5",
s 0

} given by (3.9) is tight in C ([0, T] x [0, 1]).

Proposition 3.7. The family {X,,,n = 1,2,

Proof. First, we observe that
t 1
)= [ KGrou('9) = ool (5. )y

t 1
+/ A K;(Gt’fs(x»y) _ths(xay))en(s’y)dyds

t 1
+/ / K Gy_s(2',y)0n (s, y)dyds
t 0

Xt ") —

=h+L+1;
m

for all t < #'. It follows from Lemma 3.5 that

Xu(ty2)|™ < [/ / (Gl ) = Gl )Py

+Cn U / (G () — Gt_s<w7y)>]2dydsf

+Chn [/ / (K;Gt/s(x’,y))Qdyds] Con(J1 + J2 + J3).
o Jo

Using the continuous embedding established in Pipiras-Taqqu [13]
L
L=([0,T] x [0,1]) C A,

sup E| X, (t',2") —
n>1

and the inequality in Lemma 3.6, we obtain
t 1 L mao
na| [ [ -Goaniaa] <l -
ecp.ejpecp.org
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and similarly, we also have .J5, J; < C,|t' — t|®*~D% . Consequently, we have

supE|Xn(tl,m/) — Xn(t,2)|" < Ca,mHt/ - t|(3a71)% + ‘I/ - z|(3a71)m}7
n>1

and the proposition follows from Lemma 3.3. O

Proposition 3.8. The family {X,,,n = 1,2, ...} defined by (3.9) converges to the process
X given by (3.10), in the sense of finite-dimensional distributions, as n tends to infinity,
in the space C([0,T] x [0,1]).

Proof. Let us consider the normed space (F := L2([0,T] x [0,1]),]| - ||2). Set

= t / s )ba(sy)dyds,  I(f) = / t / ' f(s.) Bds,dy).

where
F(s9) =Y il () KLGs, (Y5, v)-
j=1

Then, J" and J define two linear applications on F. By Lemma 3.5 and the continuous
embedding as above, we obtain

sup B|J"(F)] < Cllfll2-

Notice that from the computations of the proof of ( Nualart-Ouknine [12], Lemma 5),
and applying Lemma 3.6 we obtain

t 1 t 1
/ / (K2Go—r(2,y))Pdydr < Ca / / (Grs(,9)) Fdydr)®® < Cat®®! < o,
0 0 0 0
which implies
EI()| < Il

Combining this with Lemma 3.4, we complete the proof. O

As a consequence of the above two propositions, we can see that the family {X,,,n >
1} defined by (3.9) converges in law to the Gaussian process X defined by (3.10).

Finally, in a similar way as Theorem 4.5 in Mellali-Ouknine [11] we can obtain the
next theorem, and Theorem 3.2 follows as a direct consequence.

Theorem 3.9. Let {0,(t,x), (t,z) € [0,T] x [0,1]}, n = 1,2,... be the Donsker kernel
given in (3.4). Assume that uy : [0,1] — R is a continuous function and b : R — R
is Lipschitz. If the family {X,,n > 1} defined by (3.9) converges in law, as n tends
to infinity, to the Gaussian process X defined by (3.10). Then, the family {U,,n € IN}
defined by (3.3) converges in law, as n tends to infinity, in the space C([0,T] x [0,1]), to
the mild solution U of (3.1).
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