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A family of Boussinesq systems has been proposed in [2, 3, 6]
to describe the bi-directional propagation of small amplitude long
waves on the surface of shallow water. In this talk, we present some
recent results related to boundary stabilization of the generalized
lower and higher order Boussinesq systems of KdV–type posed on a
interval under the Dirichlet-Neumann boundary condition, [4, 5].

Firstly, we consider the fifth-order Boussinesq system introduced
in [6]:

Higher Order
KdV-KdV Type :{
ηt + ux − auxxx + a1(ηu)x + a2(ηuxx)x + buxxxxx = 0,

ut + ηx − aηxxx + a1uux + a3(ηηxx)x + a4uxuxx + bηxxxxx = 0,

(1)

with a > 0, b > 0, a 6= b, a1 > 0, a2 < 0, a3 > 0 and a4 > 0, with
the boundary conditions:
η(0, t) = η(L, t) = ηx(0, t) = ηx(L, t) = 0, in (0,∞),

u(0, t) = u(L, t) = ux(0, t) = ux(L, t) = 0, in (0,∞),

uxx(0, t) + α1ηxx(0, t) = 0, uxx(L, t)− α2ηxx(L, t) = 0, in (0,∞),

for α1, α2 ∈ R+
∗ . Our main result for the system (1) is to design a

parameter family of feedback laws for which the solution of the asso-
ciated linearized system are exponentially decreasing in the energy
space.



Secondly, we deal with the local rapid exponential stabilization
for a Boussinesq system of KdV-KdV type introduced in [2, 3] as a
model for the motion of small amplitude long waves on the surface
of an ideal fluid:

Lower Order
KdV-KdV Type:
ηt + wx + wxxx + (ηw)x = 0, in (0, L)× (0,+∞),

wt + ηx + ηxxx + wwx = 0, in (0, L)× (0,+∞),

η(x, 0) = η0(x), w(x, 0) = w0(x), in (0, L),

(2)

with boundary condition{
η(0, t) = 0, η(L, t) = 0, ηx(0, t) = f(t), t ∈ (0,∞),

w(0, t) = 0, w(L, t) = 0, wx(L, t) = g(t), t ∈ (0,∞)
(3)

where, the function f and g are given by a linear feedback control
law

(f(t), g(t)) = F [(η(·, t), w(·, t))], t ∈ (0,∞).

Our goal is to build suitable integral transformations to get a feed-
back control law F that leads to the stabilization of the system.
More precisely, we will prove that the solution of the closed-loop
system decays exponentially to zero in the L2(0, L)–norm and the
decay rate can be tuned to be as large as desired if the initial data
is small enough.
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