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INDIRECT LOCALLY INTERNAL OBSERVABILITY AND

CONTROLLABILITY OF WEAKLY COUPLED WAVE EQUATIONS

ALI WEHBE AND WAEL YOUSSEF

Abstract. In this paper, we study the exact controllability of a system of weakly coupled wave
equations with an internal locally control acted on only one equation. Using a piecewise multi-
plier method, we show that, for a sufficiently large time T , the observation of the velocity of the
first component of the solution on a neighborhood of a part of the boundary allows us to get back
a weakened energy of initial data of the second component of the solution, this if the coupling
parameter is sufficiently small, but non vanishing. This result leads, by the HUM method, to
prove that the total system is exactly controllable by means of one locally distributed control.
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Acad. Sci. Paris Sér. I Math., 333 (2001), 645–650.

[3] F. ALABAU-BOUSSOUIRA, Indirect boundary stabilization of weakly coupled hyperbolic systems,
SIAM J. Control Optim., 41 (2002), 511–541.

[4] F. ALABAU, P. CANNARSA, AND V. KOMORNIK, Indirect internal stabilization of weakly coupled
systems, J. Evol. Equ., 2 (2002), 127–150.

[5] F. AMMAR-KHODJAR, A. BENABDALLAH, C. DUPAIX AND I. KOSTIN, Null-controllability of some
systems of parabolic type by one control force, ESAIM Control Optim. Calc. Var., 11 (2005), 426–448.

[6] F. AMMAR-KHODJAR, A. BENABDALLAH AND C. DUPAIX, Null-controllability of some reaction-
diffusion systems with one control force, J. Math. Anal. Appl., 320 (2006), 928–943.

[7] A. BEYRATH, Indirect internal stabilization of weakly coupled systems with locally distributed damp-
ing, C. R. Acad. Sci. Paris Sér. I Math., 333 (2001), 451–456.
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