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Abstract: The paper studies the numerical approximation of the exact boundary
controllability for the vibrating rod by the Hilbert uniqueness method (HUM). This
study is based on the knowledge of the asymptotic behavior of the control governing
the system at time T . This is the idea developed in this work concerning the Dirichlet
boundary case. More precisely, an approximate control shall be found which returns
the system under consideration to rest at time T with an estimation of the final state
error and the improvement of it by using the particle swarm optimization algorithm
(PSO).
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1 Introduction

Controllability is a classical problem in control theory. The idea that motivated this work
is that control theory is certainly, at present, one of the most interdisciplinary areas of
research. It is nowadays a rich crossing point of engineering and mathematics. Many
problems of control theory such as optimal control and stabilizability may be solved un-
der assumption that the system is controllable, see [9,16,19]. Controllability means that
it is possible to drive a dynamic system from an arbitrary initial state to an arbitrary

∗ Corresponding author: mailto:abdelaziz.khernane@gmail.com

c© 2020 InforMath Publishing Group/1562-8353 (print)/1813-7385 (online)/http://e-ndst.kiev.ua179

mailto: abdelaziz.khernane@gmail.com
http://e-ndst.kiev.ua

	Introduction
	The Problem under Study
	Choice of the Control
	Presentation of the Resolution Method 
	Resolution of the Problem
	Computational Results
	Improvement of the Final State Error
	Basic particle swarm optimization algorithm
	Discussion

	Conclusion

