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for some C' = C(||v||e(ny)- Thus, from (60), (61) and (62), it follows that

147} (b(v) - Velllzagqy < CITA™ el ape- (83)

-

Finally, the second term on the right-hand side of (58) can be treated
similarly as the first-one (i.e. after applying A~! it can be bounded by the
right-hand side of (63). This, together with (59) lead to

|A=#/3(5(0)- = F(x)-Vx)laqy < CUAS 2 (0x) |12y v = i)
4
for p = 2.

In the case u = 1, notice first that ||A=/2|| .30 = [VA™"||L2(q)- Then,
go back to the decomposition (58) and estimate again the first two terms by
duality (recall that the third one has already been dealt with). For example,
for ¢ € C5°(02)?, integrating by parts twice one gets (VA=Y (b(v) - Ve), ¢) =
(€, div((A=*div(¢))b(v))) from where it is easy to proceed as in the case u = 2.
Finally, the bound (64) in the case u = 0 is a direct consequence of (58).

The arguments above can be (more easily) applied to the reaction term,
yielding

“A"“":{g{’-’] -F{X}}“L!{n] < C(HA-#M[”-1’)||;,=mj+||“—}.’"m{n}ﬂv-X"mm]]t
for p = 0,1,2. This and (64) conclude (57). O

3 Numerical Experiments

We consider the reaction-diffusion system

%1 =1 — 4uy + uiuy + vAuy, } (65)
_5?1 = 3u; — ulus + vAu,

known as the Brusselator (see e.g. [23]), in £ x [0, T], where = [0,1]? and
T = 10, subject to
ﬂ'!h . ﬁﬂz e
o on
We set v = 0.002. We complement this system with the initial condition

ui(z,y,0) = 1= 2(2y = 1)((2y - 1)? = 3),
ua(2,9,0) = 3 — (22 — 1)((2z — 1) - 3).

0.

The corresponding solution becomes nearly periodic in time, and develops
moderately large gradients. Fig. 1, shows the evolution of [|ul|j2q) up to
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