Electronic Journal: Southwest Journal of Pure and Applied Mathematics Internet: http://rattler.cameron.edu/swjpam.html ISBN 1083-0464 Issue 1 December 2002, pp. 39 – 70 Submitted: June 11, 2001. Published: July 1, 2002

BOUNDARY FEEDBACK STABILIZATION OF A HYBRID PDE-ODE SYSTEM

Boumediène Chentouf

Abstract. This paper deals with boundary feedback stabilization of a variant of the SCOLE model. Namely, a flexible beam clamped at one end and free at the other end where a rigid body is attached. Using the frequency domain method, we first prove that the considered system is uniformly stabilizable when control force and control moment are simultaneously applied at the free end of the beam. Secondly when only a control force is applied, we give a sufficient condition on the physical parameters of the system to guarantee the uniform stabilization. Finally it is shown that the presence of boundary control force is necessary to achieve uniform stabilization. To verify these theoretical developments, an asymptotic analysis and numerical study of the spectrum are conducted.

1991 A.M.S. (MOS) Subject Classification Codes. 35B40, 35M10, 35P20, 47D03, 93C20, 93D15, 93D30.

Keywords and Phrases:. SCOLE model, infinite dimensional systems, boundary feedback control, uniform stabilization, semigroups theory, asymptotic spectral analysis.

Department of Mathematics and Statistics Qaboos University E-mail: chentouf@squ.edu.om © 2002 by Cameron University

Typeset by AMS-TEX 1