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Course description  

The aim of the course is to explore the complex field of wave equation stability in the framework of 
control theory. Indeed, we will analyze the widespread applications of control theory in diverse 
scientific and engineering domains, such as noise reduction, structural vibration control against 
seismic waves, regulation of biological systems, and the design of robotic systems. Focusing on 
stability as a foundational concept in modern mathematical control theory, the course delves into the 
recent extensive studies on one-dimensional wave equations with various damping mechanisms. As 
waves are generated by vibrating sources disturbing the medium, the addition of different dampings 
becomes crucial for vibration restraint. The general form of the one-dimensional wave equation is: 
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where u represents the displacement of the wave, t is time, x is the spatial coordinate, and c is the 
speed of the wave. 

We will focus on the stability of these damped wave systems, emphasizing the importance of studying 
coupled systems for their potential applications. In multi-dimensional scenarios, the extension of the 
wave equation is explored, with a nuanced examination of stability both with and without geometric 
conditions. Participants will gain insights into controlling vibrations in dynamic systems and 
understand the practical implications of stability analyses in complex wave phenomena. 
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Credits and Hours 

1 lecture credit (8 hours per credit) 

 

Exam Modality 

The student will present a paper between two papers suggested by the teacher. No groups are allowed. 

  
Teacher CV  

CV attached. 

  
Teacher Main Publications  
 
See the attached list. 
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