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Abstract

In this study, we want to analyze a large deviation principle associated with a family process z¢ =
(zf),t > 0 in the Besov-Orlicz space whose drift coefficient is additionally perturbed by a strictly
stationary process ¢ = ((¢),t > 0, defined on the probability space (€, F¢, (F¢)i>o0,PS),with
values in a general Polish space E . The process z¢ is a solution of Itd integral:

t t

o ot / b(&, o) ds + v / o(s5) du,
[0] 0

X0 =zeR?

in which the condition ¢ is independent of the brownian motion w and obeys a large deviation
principle with a rate function I..
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1 Introduction

In this paper, we consider a diffusion processes z° = (zf),¢ > 0 d-dimensional solution of stochastic
differential equation (SDE):

t t
R / (et Cuye) ds+ Ve / o(a%) dws, 0=z € R 1)
0 0

where w is a Wiener’s standard process independent of ¢, where ¢ = ({¢),¢t > 0 is a process with
values in a general state space E and obeys a large deviation principle with a rate function I .
Our purpose here is to etablish the asymptotic evaluation of P(x® € A) where A is a Borel set of
Besov-Orlicz space under the assumption that the process z§ converges to the solution Z; defined
by:

dz: = b(Z:) dt, To=0,

1 [T
b(z) lim ?/0 b(zs,(s) ds

T— o0
The asymptotic evaluation obtained will be the result of a large deviation from zf{ compared to T+.

The basic work on the subject is the article by Freidlin [1], se also refered to Ventcel’s book - Freidlin
[2]where they gets this evaluation under the assumption:

T
. 1 0
Jim - log B(exp( /O (0, b(aa,Coye))) ds) = HO(, ) 2)
exists uniformly in x and differentiable in a.

The special case ( =0 (b(zf,0) = b(xf)) and o # Id was studied by Freidlin & Wentzell [3] se also
refered to Varadhan [4], Azencott [5] and Stroock [6] with the usual topology uniform, Ben Arous
and Ledoux [7] have developed a large deviation principle(LDP) in Hoélder’s space. Later on, an
extension to Besov’s space was considered in Eddahbi et al [8] and Roynette’s [9]. The particular
case 0 =0, ¢ # 0 and b # Id have been studied by M. Brancovan [10].

The aim of this paper is to study the large deviation principle (LDP) of the law of {z{, e > 0} in the
Besov-Orlicz topology. This is the extension of the result of H. Lapeyre [11] in a stronger topology.

The paper is organized as follows: In section 2, we introduce some hypotheses and notations. Section
3 contains some preliminary definitions and general results which are essential for the proof of the
theorem (4.4). Section 4, under the hypotheses in section 2, we prove in theorem (4.1) the LDP of
x§, solution of (1) when ( satisfies a large deviation principle.

2 Hypotheses and Notations

2.1 Hypotheses
In this paper, we assume that the following hypotheses will be verified:

H1. The function b: R? x E — R? is measurable and satisfying two conditions: linear growth in
z and a Lipschitz condition in z and y. In other words, for some constant C, 0 < C < oo
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and for all z,2' € R? and y,y € E we have:

bz, y) = b(a",y") llra< Cl y =y llza + | 2 — 2" [[ga)
10(2,9) [lra< OO+ || @ [a)

H2. The function ¢ : R? — Mpa,ga (the space of d x d matrices endowed with Hilbert Schmidt
norm) is measurable and satisfying a Lipschitz condition in z. In other words, for some
constant C, 0 < C' < co and for all 2,z € R? we have:

| o(z) — o(a’) lpa< C(| # — 2" [|pa)
| o(2) lpa< C

H3. W is a standard R%valued Brownian motion

H4. ¢ = (¢:),t > 0is a process with values in a general state space FE, jointly defined on some
stochastic basis (€2, F¢, (F¢)i>0,P$) , independent of brownian motion w and obeys a large
deviation principle with a good rate function I¢.

2.2 Notations
2.2.1 Cameron-Martin space
Let H(R?) be the Cameron-Martin space associated with the Brownian motion on R¢

f:10,1] = R%, f is absolutely continuous such that
1

dy _
HRY) = f(O):Oand/ |fs|2 ds < 400
0

H(R?) is a Hilbert Space equipped with the scalar product

(f, 9 :/ fsgs ds
0

Let Biyw, be denote the Besov-Orlicz space of continuous function f : [0,1] — R? such that
I f lazg,w, < 00. For all & > 0, let us put

2.2.2 Besov-Orlicz space

warg (f, 1)
I llvag w0, = f llagg + sup —
I f llmgwa, =N f l1mg SO

o 1 . 1 !
where wa)\(t) =1 (1 +10g¥)>‘7VO¢ > 0, || f HM/s: inf {7- > 07;|:1 +/0 MB(Tlf(t)|)dt:|} ot
wary (fit) = sup || Anf |, with
0<h<t

Anf(z) =1p,1-n(@)(f(z+h) = f(x)),Yh € [0,1].

We will use the equivalent of Cieleski, Z. [9]. Let x1,Xjk 7 = 0,1...k = 1..27 suppx;
[(k — 1)/2j k/2j] be the set of Haar functions over the interval [0, 1], and let po(t) = 1,p1(t) =
t, @5k f Xj.k(s)ds be the set of Schauder functions. Let f : [0,1] — R? be a continuous
functlons let us note by {An(f),n > 0} the coefficients of the decomposition of f in the Schauder
basis given by

2J+1
F) = Ao(Neo() + AN + Y > At
n=2i41 j,k
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where Ao(f) = f(0), A:1(f) = f(1) — f(0) and

a0 =210 () - 1(B2) - U () - £ (B )

Let B?w,;,wa be the subspace of Bug,uw,, corresponding to the sequence fj  such that

Ci(l_quly _ e
BRiyn = {F € CLOURY: | £ llatzwa < 00, Tim 2773 Dp2 (14 )7 | gy, = 0}

p—00
where
27 1
1= (D2 10al”) " and By =1
k=1

0 iq .
Bty w, 15 @ Banach space.

For more details on Besov-Orlicz space we refer to instance [9].

3 Preliminary Definitions and Results

3.1 Preliminary definitions

Definition 3.1. A rate function is a function I : £ — [0; +00] on a Hausdorff topological space
= which is lower semi-continuous, ie. where all the level set I'y = {2 € E,I(z) < a} are closed in =.
A rate function I : E — [0; +00] is called a good rate function, if all the level set {z € =, I(z) < a}
for a > 0 are compact in =

Definition 3.2. A family {P}.>¢ of probabilities measures on Hausdorff topological space = is
satisfies the large deviation principle (or shorter LDP) with rate function I : & — [0; +o0], if the
following two estimates hold:

i) (Lower bound.) For every open subset O of =

lim inf e log P.(O) > —I1(0O)
e—0

ii) (Upper bound.) For every closed subset F of =

limsupelog P.(F) < —I(F)

e—0

3.2 Preliminary results

We will use the following characterization theorem.

Theorem 3.3. Let po > 1, f belongs to Bg\)/[ﬁ’wa if and only if
Ci(l_qqly _ .
max (fol, 1, sup sup2 /=D (1 ) £y ) < o0 3)
p>po j=>0

Theorem 3.4. Let f belongs to BJOVIB’wa if and only if

—j(i_ 1y _ o\ —
i 27 ()

o) <o @)
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For the proof of this result we refer to [9]

Consider the following norm which is are crucial to prove our results:

1 f e sup O =SOG)

0<s<t<1 w(t — s)

this is dominated by

|fi k]
£ o= max (1)) sup sup  —ZEL ).
i200<k <27 V1+7J

It is easy to show that there exist D1 > 0 and D2 > 0 such that
Il fI< Dalll fllsr20< Di || f [[5«< D2 || f |-

The following LDP proved by Baldi et al. (1992) extends the classical Schilder theorem (see Schilder
1996; Deuschel and Strook 1989)

Theorem 3.5. Let P° be the law of /ew on B?mea equipped with the norm ||.|[mg,w, satisfying
the LDP with the good rate function S (.) defined by:

ol 3 [ R as grenz

+00 otherwise

One of the basic tools in large deviation theory is the ’contraction principle’ (see Deuschel and Strook
1989). It enables the new rate function to be computed after the data have been transformed by a
continuous map [12].

Theorem 3.6. Let Q° be a family of probability measure on a Polish space E and satisfies the LDP
with a good rate function \.

Let F : E — E’ be countinuous. Denote by Q° = pe o F~1 the family of image measure of P¢, then
{Q°} satisfies the LDP with a good rate function \ defined by

Ay)= inf ().

z:F(z)=y

Lemma 3.7. There exist C = C; such that for all X\ > 0 and p > 0 where A\ > 4y > 0 and
A > 24/log?2 , we have

P{H W = N | W< ,u} <Cmax (1 l(i)2 exp(— A—an (i)) (5)
= I T\ 4lp C m

Lemma 3.8. (Ezponential inequality)
For all u > 2+/log2 and for all process K on [0, 1] there exist C = C; such that

. 2
PI [ Koozl K1) < cow (- 1), (©)
0

Now, we give a new formulation for the contraction principle which will be needed later.

Lemma 3.9. Let (E,,ds), (Ey,dy), (E:,d-), (E,d) denote Polish spaces and (Q, F,P) be a probability
space.

Suppose that (x°,e > 0) is a family of random variables with values by satisfying a LDP with a rate
function I, and (y°,e > 0) a random variable with values by satisfying a LDP with a rate function
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I,.

Suppose that for each e > 0, x° is independent of y° then the family of random variable z = F(x®,y%)
by satisfying a LDP with rate function Ir(z) defined by

10(2) = it {L@)+ L)}

where F': B, x B, — E. is continuous.

The main purpose of the following section is to build a functional controlling the large deviation of
z° on B?V,z’wa if we know the large deviation of ¢ in E. More precisely, we are building for all 7' > 0
a functional St satisfying the following assertions:

i) For each positive o, Ko = {go € B,y . /ST(p) < a} is a compact set

ii) For every open subset O of B?M%wa,

lim elog P(2°(x) € O) > — inf St(p).

e—0 peO
iii) For every closed F of B}y, ...

lim elog P(z°(z) € F) < — inf St(p).
e—0 pEF

The aim of this study is to establish the large deviation principle of z° in 59\/12,1% by using the
Azencott’s method in a general setting. As a reminder for Azencott’s method , let (E;,d;), i = 1,2
be two Polish spaces and 2 — E;, ¢ > 0,4 = 1,2 two families of random variables. Assume that
{zT , € > 0} satisfies a LDP with rate function I1 : E1 — [0,+00]. Let ® : {I1 < oo} — E3 be a
mapping such that its restriction to the compact sets {I1 < a} is continuous in the topology of Ej.

For any g € E» we set I(g) = Inf {Il(f), O(f) = g}. Suppose that for R, p,a > 0 there exist « and
€0 > 0 such that for f € E; satisfying I1(f) < a and € < €9 we have

Plaa(a5, ®() 2 p (0, 1) < 0} < exp(—2) (™

Then the family {z5, > 0} satisfies a LDP with rate function I.

4 The Main Result

Let f, g:[0,T] — R? be absolutly continuous, denote by B (g, f) the unique solution of ordinary
differential equation: )

ot =gt +o(p)fe (8)
Let E be a locally countable space and £ is the Borel o—field. Let us denote by M;(E) a set of
probability mesures on (F, £), equipped with the topology of weak convergence.

Now, let us introduce the mapping A¢ : R? x R — R+ defined by:

X(g, ) = wt{ Ic(u), o € Ma(B), /

E

bg.)nldy) = 1 } ©)
We denote for any (®, ¥) absolutely continuous from [0, 7] to R¢,

T
¢ ; . . .
o, W \\
KC(Q, ¥) = /0 A (@5, W) ds if U is absolutly continuous

400 otherwise
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It is a remarkable fact, the function ¢ is lower semi-continuous from R¢ x R? to R+,convex to
second argument and denote by x°(®) the mapping defined by x¢(®) = x°(®, ®) for any function
$ absolutely continuous

Theorem 4.1. Assume that Hy, Hz. Let x° is the unique solution of (1).
Then the family {z°}c>0 satisfies a LDP in BYy, ., with a good rate function St(p) defined by

Se(e) = inf {8"(F)+r(a) = Balo. ) |

(9,f)

where By (g, f) is defined in (8) and S* is defined in Theorem 3.5

For the proof of the Theorem (4.1), we will be interested in the behavior of z° in a tube around a
function ¢ absolutely continuous in ng,wa. In this kind of tube, we compare z° to xf, solution of
dzg, = b(x,, & ).) dt+/eo(x,) dwy, in other words, we will show that for all § > 0, for all continous

function g, there exist 8, > 0 such that P( la*— ol <O <Plas—elsm < 51).
2:Wa 2, Wey

It is easy to check it by using the exponential inequality. For absolutely continuous functions

oe (C([O,T],Rd)) . the mapping F* : (C([O, T],Rd)> X B wn — B, . defined by

¢
F¥(g,f)=h if and only if hy =z + g¢ + o () f2 +/ fsdo(ps)
0
is continuous and z°¥ is the image of (y*'¥,/ew) by F'¥
where dyf" = b(yF®, €/2) dt, 45 = 0. (10)

Let L°(x, o) be the conjugate of the quadratic convex function H°(z, ) obtained from the formula
in (2). L° is lower semicontinuous(lsc), with values in Ry U {oco}, convex to second argument

For some couple values (p, ) in B([0,T],R?), denoted by:

T
59, 1) :/ LO(ps,1s) ds if 1 is absolutly continuous
0

= 400 otherwise

T
SY () :/ % | s |> ds if ¢ is absolutly continuous
0

= 400 otherwise

Proposition 4.2. For absolutely continuous functions ¢ € (C([O, T],Rd)) then S°(ip,.) is a rate

function of y=¥(0) in (C([O, T],Rd)) (see[1]).

Proposition 4.3. Assume (H4), the couple of random variables (y*¥(0), /ew) considered a random
variable with values in BRILIM satisfying LDP with the following rate function S (g, f) definied by:

5%(9,1) = 5°(¢,9) + 5™ (f) (11)

By using the contraction principle, the law of xf satisfies LDP on B(I{I%wa with the rate function
defined by:

Sp(w) = inf { (9. ). = F*(9, /) }. (12
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Now we aim to establish in Theorem (4.1) a large deviation principle (LDP) for the family z° on
the Besov-Orlicz Space B]OMQ,wQ by using the Azencott’s method mentioned above to the random
variables z§ = /ew and x5 = x,

Theorem 4.4. For any r,a,a > 0, for each x with values in.]Rd, there exist p,7,e0 depending only
on r,a, a,x such that if g, f absolutly continuous verifing || f ||< a and ¢ = By(g, f), |z —y| < 7,
e < eg we have,

T').

P< | 25 — @ >, L y77(0) — g llcymay< o, |l Ve—f | o (ret) < P) < eXP(*g

where ¢ = Bu(g, f) if and only if ¢ = g + () fe, 0 = 0

Proof of Theorem 4.4. Indeed, let wf = w — %f. Girsanov’s theorem implies that w’ is a

d-dimensional Wiener process with respect to the probability P¥ given by
ap’ L[t R A
— 5 — —F s d s — — s d )
Let {Y;,0 <t <1} be the solution of SDE
¢ ) ¢
Y =2 +/ (b(Y;,(S/E) + J(Y;)fs> ds + \/E/ o (YY) dw!, PTalmost surely (13)
0 0

To simplify the notation, set for any p ,a, € > 0

U = {1Y* @) = ¢ latae> sl 4°7(0) = g lleyeay< o | VEw = £ llcyan< o)

And L
1 ; A
v/ :exp{‘—/ fs dws| > 7}
V2 Jo Ve
Then
pwh) <P{vn (V7 <en(2))}+P{r > 2}
(14)
Ata/2 14 A
< exp (T>Pf(Uf)+P( %fo fs dws| > g)
where a =|| b ||3; and A € R
By the classical exponential inequality,
1 2
. A A T
P s dws| > — | <2 ——) < —=). 1
(| [ 4 | = 25) < 20xm5) < exnl=) (15)
Set 1
YE(w!) = 2% (w! + %f).

Consequently, we obtain :
P(U7) = P( 1Y5@) = @ lle> 572 0) = g llcpan< 2 1 VEW lly (s < p>,
where Y is the solution of SDE in (13), the estimate (14) and (15) complete the proof of the

theorem (4.4).
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The aim of proof of theorem 4.4 is an immediate consequence of the next following propositions.

For any n € N* we consider the approximation sequence of the process Y¢ defined by

—
Yo =Y ifse [ 2 for all j=0,1,2,..,2" — 1
2"74

on’ on

Proposition 4.5. For all r > 0 and v > 0 there exist g > 0 and n such that if 0 < € < g, we
have:

€ £, T
PHIYS =Y lloyma2 7} < exp(~1)

Proof of Proposition 4.5. For a detailed proof of Proposition 4.5, we refer to Priouret,P (1982,
Lemma 2) [13]

Proposition 4.6. For every v1 >0, p > 0 then

Pi(v") <P (Ve / o(V2) dw! [loo> . | VEw! o< p)-
0

Proof of Proposition (4.6).

t t
Voo = ooyt [ [0076 o] st vE [ o) aul
t 0 0
- [ [+ atent] dst i - a
0 t t
= aoyt [ 0760 < tengn)] as [ o0 - ate)] o
£ 0 0
+ﬁ/ o(YS) dwl + 77 — ge
0 t t t
= :c*y+/ ‘P(és/e&f,ws)dﬁ/ ‘I/(Yf,sos)d5+ﬁ/ o(YS) dwl + i — ge
0 0 0
where

®(z,2,y) = b(x, 2) = by, 2)
W(ay) = (ola) ~ o))
Let us first give an estimate of :

t t
I [ ot vsieaas s [ worieis).. (16)
0 0
From the definition of || . ||+« we have
t t
I [ ot rieis s [ w0 pds s an o
0 0
where
[ 106 ) s | e ¥ o) s
M, < sup “ + sup 0
0<u<wv<1 ’U}(U - U) 0<u<v<1 w(u - ’U)
and

/ | W(YE, ) [l ds / | WOE, )l ds
My < sup = + sup o

0<u<v<1 w(u —v) 0<u<v<1 w(u —v)
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Therefore, assumption H1 and H2 we have

o [ 1 = e s ¢ [ 12— s
M; < sup “ + sup 0

0<u<v<1 w(u —v) 0<u<v<1 w(u —v)

M <C K || Y —@s ||lex sup w
0<u<wvw<l 'U)(U - U)

/ | WS, 0) [l ds / | W YE ) e ds
u [0]

My < sup + sup
0<u<v<1 w(u —v) 0<u<v<1 w(u —v)
¢ 12 = o Il ¢ 11 = o e bt
My < sup = + sup 0
0<u<v<1 w(u —v) 0<u<v<l w(u —v)

: u| + v —ul
M, <C K| YS — s |las || f5 4y sup [ul + ] —u]
R R A i

Consequently
M+ M SC KLY =g llee (14 1 s e )

where
Lo s Ll —u
0<u<wv<l w(u - ’U)

Thus there exist o and 8 such that

1Y~ ol ot B YE — o H**+H\// ) dw! ..

where
a=7+y"% = g llcyma

and
B=CKL Y =plew (141 f lneey )

It follows that

1YE— ||**_f5+—|\/ VE o(¥E) dul ..

Recall that if X et Y are two real random variables and if X(w) < Y (w) for any w € Q thus
{w € Q such that X (w) < a} - {w € Q such that Y(w) < a} So we deduced that :

t
Pi(v") <P/(] \/E/ o (V5) dwd o> 11, | VEw! llgya < p)-
0
Proposition 4.7. For all r > 0,71 > 0, there exist € > 0 and p > 0 such that
f Ve dund f r
(] ﬁ/ o(05) ] oo 10, | VEW! ey < p) < exp (= 7).
0
Proof of Proposition (4.7). For a > 0 and for every n € N, we have

= {1VE [ ) aud 2 Ve e < o} € 410 AUy
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where ‘
€ e,n f 14 € e,n
A= {1VE [ 00 = e maud o2 .1 ¥* =Y o050}
0

e = {1 Y7 =Y llgymay 2 7
Ay = {IVE [ o0y dul o2 G0 VEu lloymer< o}
0

By using the Proposition 4.5, we obtain: for all » > 0 and v > 0 there exist 9 and n such that for

every 0 < € < g9, we have:
Pf<A2) Sexp(—t)
€

It is easy to check that if || Y — Y™ || ray< v we get || VE[o(YS) — o (YS™)] [[an< deM P2,
By using the lemma (3.8),

2

() <con (- &)

It should increase P¥ (A3). So we have

I ﬁ/ oY) dw! |l = Ve ZU(Kj’n)[wf(th A =w (t A)] [l
0 s

n
< VES oM (b A =0ty A e
3=0
< 2veCn|w ..
because the norm || . ||+« is domined by || . ||«

By using the lemma (3.7), we have:

2 2
P < 1 (L)) (_ p ( p )
Piids) < CmaX(’ t6iMna) ) P\~ cetenrzar ¢ \T6inina

where C' is a constant depending on [ et M.

Let r > 0 et p > 0, we choose then v > 0 small enough that CLiﬂ > r, and n such that

2

and finally (16]\612712 log (16ana)) > Cr in (17). This ends the proof of the proposition.

4.1 Construction of the rate function

For any (z,a) € (R)?, denote by H(z, ) = H(x, a)+12 (@, ¥za) the quadratic function associated
to o(x) so B; = o(x)o(x).

Let us suppose that L(z, ) the conjugate quadratic function of H(z, ). L is lower semicontinuous
function with values R} U{-+oco}, converged to 3, verified by the following: for all ,4 € B([0, T], R%),
we denote by

T
S(p, ) = /O L(s,%s) ds, if 1 is an absolutly continuous, (a7

+00 otherwise.
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Theorem 4.8. For the absolutely continuous R* — value function 1, let be S(,4) the formula
defined in (17) and SY) the rate function defined in (12). Then there exist a couple of absolutly
continuous functions (g, f) verified by ¥ = F(g, f) and we obtain S(,v) and S<1/J) coincide.

Proof of theorem 4.8. We denote for (z,a) € (RY)?, H(z,a) = H(z,a) + 12 (a, z). Qu
denotes the quadratic form on R¢ associated with the matrix o(z), defined by

Qu(v) = (v, (@)(@)v) = inf { jul?, @w = v, v e }.
We denote for (x, 8) € (R%)?,
L(w,B) = inf {L(z,7) + @ 0:b(0)+ = 6}
where Q" is the quadratic form Q..
Let 7 = B.(g, f) be the solution of 7 = b(g:) + (7¢) f¢
T
a0+ = [ 2a) v iR as
0
: 0, - . .2, .
> [ 1% g0) + 12inf {|g./% ()9 V. | ds
0
T
> / L(s,95) +12Q7(Vs) ds
0

T
>/ inf{LO(S,gS)+12Q:(vs);b(gs)+vs :n} ds
0

T
>/ LO(s,7s) ds
0

So,
S(rs) = S(, 7).

To check the other inequality, consider A,[v] defined by
Azv] = {w tel que (z)w = v, v €* }
Consider the Borel set I' defined by
= {(m,v) € U x* such that A,[v] is not empty}
For each (z,v) € T, we put
K(z,v) = {w € such that |w| = inf |ul;u € Ax[v]}
The mapping K : I' — {compact in R‘i} is a measurable family of non-empty compact toward so

Rockafeller [14]. Subsequently, there exist a Borelian function x : I' =% such that x(z,v) € K(z,v)
for (z,v) € T

For each , v such that S(,v) < +o0o we put  as set of (z,8) such that L(z,3) < +oco such as

SGv) = / L) ds
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As
Qz(v) = (v, (@)(x)"v) = [|"(2)v]*
and
Q% (v) = inf {\w|2,w e Ag;[v]},
we have

QI(=b(+)) = Ix(ss =b(:)I”
S(y) = / L(s,1s) ds = / inf {LO(S,gs) +12Q7%(Vs); b(gs) + Vs = r’s} ds.
0 0

So there exist a functional f € Co(R?) such that

T .
Ste) < [ it {2 a0 + 1207} as
0

It is fair enough to ask fs = |x(ps, Vs)| for almost everything s € [0, T].

4.2 Regularity of the solution in the Besov-Orlicz space

t
It is clear that the process / b(zs,Cs/e) ds,t € I belongs a.s. to Bf/l’;w. Then, it remains to show
0

t
that the process / o(xy) dws,t € I satisfies (3) and (4). We will prove the result in the case

0
k =d = 1. The extension in the general case is easily deduced
Let us put
t
Y: = / o(zf) dws
0
. 1
We will show that for some po, we have for any a < 5

2J+1

S ] (15)

sup sup — 57— < o0 p.S.

320 p=po P21+ 5)™ n=2J+1 !
. 2J+1
9—i/p 1/p
li _ A, (Y p} =0 19
| 2 e (19)
n=

To check the relation 18, let A > 0. Using Chebychev inequality, we can get

2J+1 2 +1

n=2J 41 n=27+41

|An(Y)| is dominated by the terms of :

)

27+1725+1 27 +1725+1

t t
A= ‘/ f2k71 2k (8) dws et B := ‘/ f2k—2 2k—1 (S) dws
0 0

where
frite(8) = Licscio(t, xs) + ls<r<it[o(t,xs) — o(r, xs)].
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For integers p > 2, using the inequality of Barlow-Yor(1982), for A and B, there exist a constant
C), appearing in the Burkholder-Davis-Gundy inequality such that

E|An (V)P < CMPpP2.

Hence,
) 9i+1 ) 9i+1
9—i/p 1/p AP 92
Plomrra| 2 4P| T >a) < 2 (3 j4m)P)
1/2 «a ) o
pl/2(1 4 75) e VE@+ j)or el

s (g)pﬁ

and A large enough, the series

SY () ar

720 p=po

1
Choosing po > —
o

converges. The point (18) is then a consequence to Borel-Cantelli’s lemma.

To prove 19, we have to notice that as above |A,(Y)| is dominated by terms of the form A et B the
exponential inequalities yield that there exist positive constants K et K2 such that for all A > 0
large enough,

X214+ 34) .

s:p‘An(Y” > oz) < Ky exp e

P

Therefore, the Borel-Cantelli’s lemma leads to

1
sup ——=sup |4, (Y)| < 0o p.s.
21 V1I+7 a A (Y]
Or 2J+1
—ij/p P 1/p
27 ST AP < sup A1)
n=27+41 "
Thus » St .,
27 p 1
sup ——————— Aan] < ——=supsup |A,(Y)].
j;l)p1/2(1 +])1/2[ ;H‘ ( )| B p1/2 j;l) np| ( )|
n=

and that ends the establishment of (19).

4.3 Conluding remarks

In the present paper, we have etablished a large deviation principle (LDP) associated of stochastic
differential equation solution of (1) in the Besov-Orlicz space by using Azencott’s method. This
extends the LDP proved by H.Lapeyre [11] to the case of usual topology of uniform convergence. A
natural extension of this work is to replace the standard brownian motion by a Fractional brownian
motion W for every value of the Hurst parameter H € (0, 1)
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