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Abstract

We consider a system which may serve as a model for a ferment catalytic
reaction in chemistry; the model consists of a system of reaction diffusion
equations with unbounded time dependent coefficients and different polyno-
mial reaction terms. An exponential decay of the globally bounded solutions
is proved. The key tool of the proofs are properties of analytic semigroups and
some inequalities.
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1 Introduction
Our goal in this paper is to study the problem

(uy — (diA — by)u = ay (H)w™ — ag(t)u”vk,
— doAv = (a1(t) + a3(t)) w™ —
— (d3A — by)w = — (a1 (t) + ag(t)) w™ — ay(t)w + ag(t)u™vk, 1)
in Q x (0,00)
Gu — 80 — 3w —(, on 00 x (0,00)

v

ov v
(u,v,w)(z,0) = (ug(x), vo(x), wo(x)), in Q

\

where @ € R, N > 1 is a bounded domain with smooth boundary 09 and 9/dv
denotes the outward normal derivative on 0€2. The diffusion coefficients d;, 7 = 1,2, 3



are assumed positive constants and ug, vg and wq are given nonnegative bounded ini-
tial functions. The coefficients a;(t) are of the form t%h;(t), where 0; > 0,7 =1,2,3
and o4 = 0. The functions h;(t) are nonnegative continuous functions. The powers
m, n and k are assumed greater than one.

Systems with time dependent nonlinearities were considered in [5] by Kahane.
Specifically, a system of the form

—uy + Lu = f(z,t,u,v) in Q x (0, 00)
—vy+ Mv = g(z,t,u,v) in Q x (0,00)

where L and M are uniformly elliptic operators, with boundary conditions of Robin
type is studied. He proved that the solution converges to the stationary state, that
is the solution of the limiting elliptic problem. To this end he assumed that

flx, t,u,v) = fz,u,)

and
g(‘/E7 ti /U'i /U) _> g(xi /U'i /U)

uniformly in © and (u,v) in any bounded subset of the first quadrant in R?. The
matrix formed by the partial derivatives f,, f,, g, and g, satisfies a column diago-
nal dominance type condition. In the present work we do not make such restrictions.

In the case m = n =k =1, by = by = 0 and @;(t) = a; are constants, this
problem has been studied by Wang [14]. If moreover a3 = a4 = 0, then this problem
may also serve as a model for sugar transporting into red blood cells (see Ruan
[13], Rothe [12], Feng [1], Morgan [10] and references therein). In particular, Wang
proved a convergence result and an exponential decay result in C*(Q), u € [0,2).
Unfortunately, his methods seems to be not valid for the present problem (1) be-

cause of the unboundedness of the coefficients.

The well posedness and the boundedness of the sought solutions are deduced
from the paper of Morgan [10]. It suffices to consider, in Morgan’s notation H(z) =
21+ 23 + 2z3. The boundedness of the solutions is guaranteed by his Proposition
1.2. If the initial data are nonnegative then so are the corresponding solutions (see

18])-

It is our task here to prove a convergence and an exponential decay result for
problem (1). To this end we shall adapt the methods used in Hoshino [3] for the
former result and the methods used in Kirane and Tatar [7] for the latter goal.

2 Preliminaries

In this section we present the notation that will be used in this paper and prepare
some material which will be useful in our proofs.



By W'?(Q2) we denote the usual Sobolev space of order I > 0 for 1 < p < oo.
The space C*(Q2), u > 0 is the Banach space of [u]—times continuously differentiable

functions in {2 whose [u]|—th order derivatives are Holder continuous with exponent
=[]

Definition 1. Forp € (1,00), we define
D(4,) = D(B,) = D(G,) = {y € W*P(Q) : 0y/0v |aa = 0},

Apy = —(diA — by)y, Bpy = —daAy, Gpy = —(dsA — bo)y.

The operators —A,, —B, and —G,, defined in this way are sectorial operators (see
Henry |2]) and generate analytic semigroups {e~*»} _ ' {e7*%} _ and {e~*%
respectively. - B

}tZO ’

Definition 2. By Qo and Q1 we designate the following projection operators, for
y € LP(Q), p € (1,00)

Qoy = Q" /y(w)dw and Q1y =1y — Quy

Q
where || is the volume of €.

Definition 3. The restriction of B, onto Q+LP(Q) will be denoted by B, i.e.
By, = B, ‘Q+L1’(Q) :

For p € (1,00), the operator B, generates an analytic semigroup denoted by
{e tBrt} , in QLLP()).

We define the fractional powers of the above operators in the usual way (see
Henry [2]).

Lemma 1. Let A be a sectorial operator in X = LP(Q2), 1 < p < oo with D(A) =
X' c W™P(Q) for some m > 1. Then, for 0 < a < 1, we have X* C C* when
0< u<ma-— %.

Lemma 2. Let A denote the least positive eigenvalue of the Laplacian with homo-
geneous Neumann boundary condition. Let p € (1,00). For every a € [0,1) there
exist positive constants C;, i = 1,2,3 such that for t > 0 and y € LP(Q)

|Age= 4y, < Crtmee=™ [lyll, ,

[Byre P+ Quyl| ) < Cat e [|Quyll,,

|Gye*Syll, < Cat~e ™" Ilyll,.



Lemma 3. Letp € (1,00),1 > 1 and o € [0, 1). Then there exists a positive constant
C such that

Iyl < C 1Ayl -yl

where 0 satisfies
N(l-1)

<0<l
2pla

See Henry [2] for the proofs of these three lemmas.

Lemma 4. Let « € [0,1) and 8 € R. There exists a positive constant C = C(a, f)
such that

¢ CePt if B> 0
/S_O‘eﬁsdsg C(t+1)if p=0
) Cif <0

See Hoshino and Yamada [4], for instance, for the proof of this lemma.

Lemma 5. Let pu, v, 7 and z > 0, then

¥4

21 /(z — &V leT e < O

0

where C s a constant independent of z.

See Michalski [9] or Kirane and Tatar [6] for the proof of this lemma.

Let y(t) satisfy

p t

sy <C+y / Xi(5):(u(s))ds, t € [a, 1] 2)

i=1 0

where the functions g;, 1 < i < p are continuous and nondecreasing on [0, c0) and
positive on (0, 00) such that g;11/¢;, 1 <1i < p— 1 are nondecreasing on (0, c0).

We define .
d
9k(8)

Yk

and G;l the inverse function of Gj.
For b > b > a and )\; : [a,b] — [0,00), 1 < i < p integrable functions, we define
the functions ¢y(y) = y and

Pk = Yk 0 YPp_10...0y,
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wk = G];I Gk(y) + ak(a'a i)) 3

b
where ay(a,b) = //\k(s)ds.

a

Lemma 6. (Pinto [11])

Assume that the functions g;, 1 < i < p are as above, the functions y and \;,

1 <i < p are continuous and nonnegative on [a,b] and the constant C is positive.
If (2) holds, then fort € [a,b)

t

y() < G, [Gp(sop_w» + [ du(o)is |

a

where b € [a,b] is a number such that

b oo
o (a,b) = /)\k(s)ds < / ds , 1<k <p.
a k—1

3 Convergence

In this section we state a convergence result of the solutions in the space C*(Q),
i € [0,2). This result will be needed in the sequel. Without loss of generality, we
shall assume that by = by = b.

Let ¢ and ¢* be such that % + q% =1 and

, {2r;1, if r<1

T=Y 92 ifr>1

with r = =2,
[0

Theorem 1. Suppose that 1 —qa >0, 1+¢(o; —al) > 0,7 =1,2,3 for some l such
that 1 < | < min{m,n,k}, h; € LY (0,00), 1 = 1,2, 3,4 and a,(t) < Cas(t) for some
positive constant C, ¥t > 0. Then for every p € [0,2)

u(t) = 0,v(t) = v and w(t) — 0in C*(Q) as t — oo

where voe = Q| /wodx - //(h4(s) + b)w(s)dzds
Q 0 0

The proof is similar to the proof of Theorem 2.2 in 3] with minor modifications
that will be clear from the proof of our next and main result. It is therefore omitted.



4 Rates of convergence

In this section we suppose that N and p satisfy

(H) 2a > % and max{l, N(QTZ;I), %} < min{m, n}

Theorem 2. Assume that the hypotheses of Theorem 10 and (H) are fulfilled. If

(1—1) 7 h(s)ds < log (%)

N(m—1) N(n-—1)
2pa 7 2pa

for some constant | such that max{l, } < | < min{m,n} and a

constant Co = Co(||uoll, , [[woll,) to be determined in the proof, then for u € [0,2)
and N, p such that 0 < p < 2a0 — % we have

(@) Nllowey Twllony < Cem® (Jluoll, + lwoll,), where 0 < & < b, as
t — o0.

(b) (i) If dy) < 1b,

v = vooll ey < Ce™ min{(b=e). 22t 5 ¢ — 0.

(i1) If doA > b and fori=1,2,3

¢
/eq*pshg*(s)ds =0’ ast = oo
0

for some p > doA — (b — &) and p < da\, then

U — Vool ey < Ce™™ d2A=DI (1 Q.
|| ”C @ < Ce min{(b—¢),doA—p}¢ t —

Proof. A. The decay rate of ||ul|g,.q) and [|w||c.qy:

Clearly we have the integral equations associated with the first and third equation
of (1)

u(t) = e Hry(0) + /6_(t_s)A” {ai(s)w™ — as(s)u™v*} ds (3)

w(t) = e *%rw(0)

+ / o~ (t=5)Gy {—(a1(s) + as(s))w™ — as(s)w + az(s)u"v*} ds. )



Applying A% and G5, 0 < a < 1 to both sides of (3) and (4), respectively, we infer
from Lemma 5 that

t
HA;‘qu < Oyt |uoll, + C1 /(t — 5) % b= 571 p, (s) |w™]|,, ds

0
t

+C /(t — 5) % M52 py(s) ||u"kap ds
0

and

|G|, < Cate " [l
t

+Cy / (t — )= ) (521 by (5) + 5% hy(5)) [|w™], ds

0
t

4Oy / (t — )% hy(s) ]| ds

0
t

+C; /(t — 5) 7% =9 g,(s) ||u”kap ds.
0
As 0 <wv < M, for some M > 0, we have for allt > § > 0
t
e || Apul, < €167 [luoll, + €1 / (t =) %€"s™ (s) llu™, ds
, 0 (5)
LM / (t — )= 572 hy (5) [[u", ds,
0

and
t

el ||G§‘w”p < C367% ||lwol|, + Cs /(t — 5) %" hy(s) |wl|, ds

0
t

+C; /(t — 5)7% (57 hy + 57%h3)(s) ||wm||p ds (6)

0
t

+Cy M / (t — 5) 25" ha(s) [u”]| ds.
0
Lemma 6 and the uniform boundedness of w allow us to write

el = lfwlin, < € [IGull” wl =" < CyflGgul” ™

mp —

N(m—1)
2pma

with <0<l




In the same way we have

N(n—1)

el < Cs [[Agul,” with =5 -

<0 <1 (8)

Let us choose [ such that

N(m—-1) N(n—-1
max{l, (;';a ), (;Lpa )}<l<min{m,n}

and # = L in (7) and = L in (8). Then
™|, < Ca || GSwl[} and |ju", < Cs [|ASul! . (9)

Taking (9) into account in (5) and (6), we obtain

e | Agul|, < L7 lull,

+06/t —agh-lsgoip ( ( bs”GawH )
0,

(10)
+C7/(t—8) e b(l l)s Uzh < bs HAauH )
0
and
¢
el ||Gg‘w”p < C36 % |lwoll, + Cs /(t — 8) " hy(s)e” |wll, ds

. 0

+Cs /(t— 5) @eb008 (591 4 572 h3) (s ( | Gowl| ) (11)

0
t

+Cy /(t — 5) "%t Ds g2, () (ebs HAgqu)l ds
0

The second term in the right hand side of (11) may be estimated in the following
manner, for 0 <e <b

t

t
[ =9 b fwll s = [ = s) o e ha(e) ] ds
0 1 0 1
t q t a*

<| fu—weeras| | a5 (0 ul,)" ds (12)

0 0
1
P

q*
< Cloest /hq b €)s ||w||p> ds



We have used the Holder inequality, Lemma 7 and the embedding D(Gy) C LP to
derive the last inequalities in (12). Multiplying (10) and (11) by e™, setting

U(t) = ) HA;‘qu W (t) = e o)t ||G;‘pr

and taking into account (12) we find for ¢t > 6 > 0

t
U(t) < €6~ Juoll, + Cs / (t — 5)~0e= =D g ()7 (s)lds

0
t

-|-C7/(t —5) e b sgo2p, (YU (s)ds,
0

and 1

t q*
W(t) < C36~“ ||w0||p + Cyo (/ hfll* (s)W(s)q*dS)

0
t

+Cs /(t — 5) 7% (=3 (g py 4 573 ) (5)W (s) ds

0
t

+Co /(t — 5)"e b= =Vs g2 (YU (5)!ds.
0
Next, as 1 — qa > 0, then using the Holder inequality and Lemma 8, we obtain
fort>96>0
1
t a*
U(t) < €16~ Jugll, + Cr6 / B ()W ()7 ds

0
1

t q*
+C1067 ( / hg*(s)U(s)lq*ds)

0

and

»Q*|'_‘

*

t
W(t) < G35 lwoll, + Cuo / KE ()W ()7 dis
0

¢ -
+ Ca6™® (/ he (S)W(S)ZQ*ds)

0
1
rEa

1
*

+0135—a (/ h({* (S)W(s)lq*ds)

0

t
+Cysb / B ()U ()17 ds
0

10



Now we use the inequality
(x4 2o+ ..+ 2,)" <0 Nt + b+ ..+ 2h)

to get

*

t
Ut <30 (G flugll,) " +37 " (Cud)” / he (s)W (s)' ds
0

: (13)
437 (Cap )" [ 1 (U () ds,
0
and
. t
W) <571 (035*a||w0||p)q + 5710 / hL ()W ()7 ds
t 0 t
+57 1 (C136™)T / e ()W (s)'" ds + 571 (Cpa6™) " / AL (s)W(s)"ds (14)
0 . 0
501 (Chs0-) / B ()U ()" ds.

0
Putting F(t) = U(t)7 + W ()7, we infer from (13) and (14) that
¢
F(t) < Cy (||u0||p, ||w0||p) + /h(s)(F(s) + F(s)!)ds, t>8>0

0

*

. 7 . q
where Cj (||u0||p , ||w0||p) = 30 (clafa ||u0||p> 501 (035% ||w0||p) and h(s) =
max {(017 + C19)h(f* (8), Cgohg* (8), (018 + 021)’7,%* (S), nghz* (S)} where C;, 1 = 17,18, ..., 22
are the coefficients of the integral terms in (13) and (14) in the order.

z

d
Let G(z2) = y_ Then, by Lemma 9 we may conclude that
y+y

20

t
F(t) <G |G (Co (Iluoll,  lwoll, )) +/h(s)ds]
0
t B t 7 1-1
/h(s)ds (l1)/h(s)ds
<Co(1+Cf1) e S c




From our assumptions on ||uo,, [[woll, and h(t) we deduce that

|Azul, < €@ (jjugll, + [lwoll, (15)

and
|Ggull, < Ce @2 (Jugl, + fwoll,) (16)

The decay rates in C*(Q), u € [0, 2) follow from Lemma 4.

B. The decay rate of [|v — veol|cu(gy

As in Hoshino [3], let us write

V= Voo = (Qov(t) — Vo) + Q4 v(2),

and estimate the terms in the right hand side separately.

a. The estimation of Qyv(t) — v :

Integrating the second equation in (1) over (0,%) x €, we have

/v(a:, t)dz + j/ {(a1(s) + as(s))w™ — as(s)u™v*} dzds = /vo(x)dx.

Q

It appears then that

1Qou(t) — v = Q7! //{(al(s) + a3(s))w™ — as(s)u"v*} dads| .

In the rest of the proof, C' will denote a generic positive constant which may be
different at different occurrences.

Using (9), (15), (16) and the Holder inequality we see that

< C/ (301 hy + 803h3)(8)e—l(b—€)s + Sath(S)Mke—l(b—s)s} ds

{

3
{Z s%h;(s) } e~Hb=)s g

3
{Z s hZ(S)} 6_(b_5)8.€_(l_1)(b_5)5d8

i=1

3
{Z s%h;(s) } e~ (U=Nb=2)s g

=1

VAN
Q
o
I
. ~Z,

12



We also used Lemma 7 in the last inequality.

b. The estimation of Q) v(t) :

In order to estimate Q,v(t) let us apply By, @, to the integral equation associ-
ated with the second equation in (1). We find for all ¢ > § > 0

t By Qio(t) = Bg,e 95+ Q0(5)

+/B§+e(t8)BP+Q+ [(a1(s) + az(s))w™ — as(s)u"™v*] ds.
5

Taking the LP-norm and using the second inequality in Lemma 5, we obtain

| B2, Q0(0)]|, < Colt = 5)=2e= 0= Q4 u(6)], + Ca Q| o ey 2oy
t

/(t — 8) % PN L (57 hy + s73hy) |w™|| + s he M ||lu”]|} ds.
5

Next, using (9), (15) and (16) we see that for allt > § + T
| B, Q vt H < Ce M |Q v (d)]l,

t

+C€_d2)‘t/(t . 8) «a dz)\s —l(b—e)s (Z Sglh )

® t—4 (18)
< Cet L@@, + [ (t-5-5)

0

3
¢~ [l(b—e)—d22|(s+0) (Z(S + 6)%ih(s + 5)) ds}

i=1

(i) If doX < [b, then choose € such that 0 < le < [b — doA. Hence we may apply
Lemma 8, together with the Holder inequality to get

B Qo(t)]| ) < Cem®N forallt > 6 +T. (19)

ii) If dy\ > b, then I(b — &) — doA < 0. Multiplying by e?(579) ¢=p(s+9)  with
(i) : plying by ,

p > doX — (b — ¢), the integrand in (18), using the Holder inequality and Lemma 8
we see that

|B&Qo)], < ce ™ {[IQ ()], + e} (20)
< Cef(dz)\*ﬁ)t.

The conclusion follows from (17), (19) and (20) O

Remark 1. The condition a;(t) < Cas(t) needed in Theorem 10 has not been used
in Theorem 11. So, the decay rates hold provided one may prove a convergence result
without this condition.

13



Remark 2. The assumption max {1, w, W} < min{m, n} may be relaxed
Do D

somewhat using different Iy and ly and applying Lemma 9 with p = 2.

Remark 3. We also have exponential decay in (b) (ii) without the growth condition
onh;, 1=1,2,3 i case 0; =0,1=1,2,3.

Remark 4. It is possible to obtain sharper estimates using comparison results by
replacing the bounds M* with vk, — Ce=(=) in (5) and vk, + Ce=t=9)* in (6), for
large values of t.

Acknowledgment: The second author would like to thank King Fahd Univer-
sity of Petroleum and Minerals (Saudi Arabia) for its support.

References

[1] W. Feng, Coupled system of reaction-diffusion equations and applications in
Carrier faciliated diffusion, Nonlinear Anal. T.M.A., Vol. 17, No. 3 (1991),
285-311.

[2] D. Henry, "Geometric Theory of Semilinear Parabolic Equations”, Lecture Notes
in Math. 840, Springer-Verlag, Berlin, 1981.

[3] H. Hoshino, On the convergence properties of global solutions for some reaction
diffusion systems under Neumann boundary conditions, Diff. and Integ. Egs.,
Vol. 9, No. 4 (1996), 761-778.

|4] H. Hoshino and Y. Yamada, Solvability and smoothing effect for semilinear
parabolic equations, Funkc. Fkvac., 34 (1994), 475-494.

[5] C. S. Kahane, On the asymptotic behavior of solutions of nonlinear parabolic
systems under Robin type boundary conditions, Funkc. Ekvac., 26 (1983), 51-
78.

[6] M. Kirane and N.-E. Tatar, Global existence and stability of some semilinear
problems, Arch. Math. Brno, Tomus 36 (2000), 1-12.

[7] M. Kirane and N.-E. Tatar, Convergence rates for a reaction diffusion system,
Zeit. Anal. Anw. (J. Anal.Math.), 20 (2001) 2, 347-357.

[8] R. H. Martin and M. Pierre, Nonlinear reaction-diffusion systems, in Nonlinear
Equations in the Applied Sciences, Math. Sci. Engrg., 185 W. F. Ames and C.
Rogers, Editors, Academic Press, Boston, MA 1992, pp. 363-398.

[9] M. W. Michalski, Derivatives of non integer order and their applications,
Dissertationes Mathematicae, Polska Akademia Nauk, Instytut Matematyczny,
Warszawa, (1993).

[10] J. Morgan, Global existence for semilinear parabolic systems, SIAM J. Math.
Anal., Vol. 20, No. 5 (1989), 1128-1144.

14



[11] M. Pinto, Integral inequalities of Bihari-type and applications, Funkc. Ekvac.,
33, No. 3 (1990), 387-404.

[12] F. Rothe, "Global solutions of reaction-diffusion systems”, Lecture Notes in
Math. 1072, Springer-Verlag, Berlin, New York, 1983.

[13] W. Ruan, Bounded solutions for reaction diffusion systems with nonlinear
boundary conditions, Nonlinear Anal. T.M.A., Vol. 14, No. 12 (1990), 1051-
1077.

[14] M. X. Wang, Asymptotic behavior of solutions to some reaction diffusion sys-
tems, Chinese J. Contemp. Math., Vol. 18, No. 3 (1997), 249-260.

15



Liste des prépublications

99-1 Monique Jeanblanc et Nicolas Privault. A complete market model with Pois-
son and Brownian components. A paraitre dans Proceedings of the Seminar
on Stochastic Analysis, Random Fields and Applications, Ascona, 1999.

99-2 Laurence Cherfils et Alain Miranville. Generalized Cahn-Hilliard equations
with a logarithmic free energy. A paraitre dans Revista de la Real Academia
de Ciencias.

99-3 Jean-Jacques Prat et Nicolas Privault. Explicit stochastic analysis of Brow-
nian motion and point measures on Riemannian manifolds. Journal of Func-
tional Analysis 167 (1999) 201-242.

99-4 Changgui Zhang. Sur la fonction ¢g-Gamma de Jackson. A paraitre dans
Aequationes Math.

99-5 Nicolas Privault. A characterization of grand canonical Gibbs measures by
duality. A paraitre dans Potential Analysis.

99-6 Guy Wallet. La variété des équations surstables. A paraitre dans Bulletin de
la Société Mathématique de France.

99-7 Nicolas Privault et Jiang-Lun Wu. Poisson stochastic integration in Hilbert
spaces. Annales Mathématiques Blaise Pascal, 6 (1999) 41-61.

99-8 Augustin Fruchard et Reinhard Schifke. Sursabilité et résonance.

99-9 Nicolas Privault. Connections and curvature in the Riemannian geometry of
configuration spaces. C. R. Acad. Sci. Paris, Série 1330 (2000) 899-904.

99-10 Fabienne Marotte et Changgui Zhang. Multisommabilité des séries entiéres
solutions formelles d’une équation aux g¢-différences linéaire analytique. A
paraitre dans Annales de [’Institut Fourier, 2000.

99-11 Knut Aase, Bernt (Oksendal, Nicolas Privault et Jan Ubge. White noise
generalizations of the Clark-Haussmann-Ocone theorem with application to
mathematical finance. Finance and Stochastics, 4 (2000) 465-496.

00-01 Eric Benoit. Canards en un point pseudo-singulier nceud. A paraitre dans
Bulletin de la Société Mathématique de France.

00-02 Nicolas Privault. Hypothesis testing and Skorokhod stochastic integration.
Journal of Applied Probability, 37 (2000) 560-574.

00-03 Changgui Zhang. La fonction théta de Jacobi et la sommabilité des séries
entiéres ¢-Gevrey, I. C. R. Acad. Sci. Paris, Série I 331 (2000) 31-34.

00-04 Guy Wallet. Déformation topologique par changement d’échelle.

00-05 Nicolas Privault. Quantum stochastic calculus for the uniform measure and
Boolean convolution. A paraitre dans Séminaire de Probabilités XXXV.

00-06 Changgui Zhang. Sur les fonctions ¢-Bessel de Jackson.

16



00-07 Laure Coutin, David Nualart et Ciprian A. Tudor. Tanaka formula for the
fractional Brownian motion. A paraitre dans Stochastic Processes and their
Applications.

00-08 Nicolas Privault. On logarithmic Sobolev inequalities for normal martingales.
Annales de la Faculté des Sciences de Toulouse 9 (2000) 509-518.

01-01 Emanuelle Augeraud-Veron et Laurent Augier. Stabilizing endogenous fluc-
tuations by fiscal policies; Global analysis on piecewise continuous dynamical
systems. A paraitre dans Studies in Nonlinear Dynamics and Econometrics

01-02 Delphine Boucher. About the polynomial solutions of homogeneous linear
differential equations depending on parameters. A paraitre dans Proceedings
of the 1999 International Symposium on Symbolic and Algebraic Computation:
ISSAC 99, Sam Dooley Ed., ACM, New York 1999.

01-03 Nicolas Privault. Quasi-invariance for Lévy processes under anticipating
shifts.

01-04 Nicolas Privault. Distribution-valued iterated gradient and chaotic decom-
positions of Poisson jump times functionals.

01-05 Christian Houdré et Nicolas Privault. Deviation inequalities: an approach
via covariance representations.

01-06 Abdallah El Hamidi. Remarques sur les sentinelles pour les systémes dis-
tribués

02-01 Eric Benoit, Abdallah El Hamidi et Augustin Fruchard. On combined asymp-
totic expansions in singular perturbation.

02-02 Rachid Bebbouchi et Eric Benoit. Equations différentielles et familles bien
nées de courbes planes.

02-03 Abdallah El Hamidi et Gennady G. Laptev. Nonexistence of solutions to
systems of higher-order semilinear inequalities in cone-like domains.

02-04 Hassan Lakhel, Youssef Ouknine, et Ciprian A. Tudor. Besov regularity
for the indefinite Skorohod integral with respect to the fractional Brownian
motion: the singular case.

02-05 Nicolas Privault et Jean-Claude Zambrini. Markovian bridges and reversible
diffusions with jumps.

02-06 Abdallah El Hamidi et Gennady G. Laptev. Existence and Nonexistence
Results for Reaction-Diffusion Equations in Product of Cones.

02-07 Guy Wallet. Nonstandard generic points.
02-08 Gilles Bailly-Maitre. On the monodromy representation of polynomials.

02-09 Abdallah El Hamidi. Necessary conditions for local and global solvability of
nondiagonal degenerate systems.

17



02-10 Abdallah El Hamidi et Amira Obeid. Systems of Semilinear higher order
evolution inequalities on the Heisenberg group.

03-01 Abdallah El Hamidi et Gennady G. Laptev. Non existence de solutions
d’inéquations semilinéaires dans des domaines coniques.

03-02 Eris Benoit et Marie-Joélle Rochet. A continuous model of biomass size
spectra governed by predation and the effects of fishing on them.

03-03 Catherine Stenger: On a conjecture of Wolfgang Wasow concerning the na-
ture of turning points.

03-04 Christian Houdré et Nicolas Privault. Surface measures and related func-
tional inequalities on configuration spaces.

03-05 Abdallah El Hamidi et Mokhtar Kirane. Nonexistence results of solutions to
systems of semilinear differential inequalities on the Heisenberg group.

03-06 Uwe Franz, Nicolas Privault et René Schott. Non-Gaussian Malliavin calculus
on real Lie algebras.

04-01 Abdallah El Hamidi. Multiple solutions to a nonlinear elliptic equation
involving Paneitz type operators

04-02 Mohamed Amara, Amira Obeid et Guy Vallet. Relaxed formulation and
existence result of the degenerated elliptic small disturbance model.

04-03 Hippolyte d’Albis et Emmanuelle Augeraud-Veron. Competitive Growth in
a Life-cycle Model: Existence and Dynamics

04-04 Sadjia Ait-Mokhtar: Third order differential equations with fixed critical
points.

04-05 Mokhtar Kirane et Nasser-eddine Tatar. Asymptotic Behavior for a Reaction
Diffusion System with Unbounded Coefficients.

18



