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Resumen

In this talk we present some results concerning the null controllability of the system
{

yt −∆y + B · ∇y + ay = v1ω in Q = Ω× (0, T ),
y = 0 on Σ = ∂Ω× (0, T ), y(x, 0) = y0(x) in Ω,

(1)

posed in an unbounded domain Ω ⊂ IRN . In (1), 1ω denotes the characteristic function of the
subset ω ⊂ Ω; B ∈ L∞(Q)N , a ∈ L∞(Q) and y0 ∈ L2(Ω) are given, y = y(x, t) is the state and
v = v(x, t) is the control function (which acts on the system through the subset ω). It is by now
well known that (1) is, in general, not null controllable at time T > 0 (see [4, 5, 6]).

We first present a global Carleman inequality for the adjoint problem (and then, a positive null
controllability result for system (1)) under appropriate assumptions on Ω and ω. We also give some
examples of unbounded domains (Ω, ω) that satisfy these sufficient conditions. As a consequence,
we will be able to prove the results of [1], [2] and [6] about the null controllability in L2(Ω) of
system (1) when a ∈ L∞(Q) and B ∈ L∞(Q)N .

Secondly, we will analyze the controllability properties of system
{

yt −∆y + f(y,∇y) = v1ω in Q,

y = 0 on Σ, y(x, 0) = y0(x) in Ω,
(2)

when Ω is an unbounded domain, Ω\ω is a bounded set and the nonlinearity f(y,∇y) grows slower
than |y| log3/2(1 + |y|+ |∇y|) + |∇y| log1/2(1 + |y|+ |∇y|) at infinity (generally in this case in the
absence of control, blow up occurs). We will obtain the result on null controllability for system (2)
stated in [3] for bounded domains Ω and, in particular, we will generalize the result on null
controllability stated in [1] for globally Lipschitz-continuous functions f .
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[3] A. Doubova, E. Fernández-Cara, M. González-Burgos, E. Zuazua, On the controllability of parabolic systems
with a nonlinear term involving the state and the gradient, SIAM J. Control Optim. 41 (2002), no. 3, pp. 798–
819.

[4] S. Micu, E. Zuazua, On the lack of null-controllability of the heat equation on the half-line, Trans. Amer.
Math. Soc. 353 (2001), no. 4, pp. 1635–1659.

[5] S. Micu, E. Zuazua, On the lack of null-controllability of the heat equation on the half space, Port. Math.
(N.S.) 58 (2001), no. 1, pp. 1–24.

[6] L. Miller, On the null-controllability of the heat equation in unbounded domains, Bull. Sci. Math. 129 (2005),
no. 2, pp. 175–185.


