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ABSTRACT: Time-delay systems represent a wide class of dynamical systems arising in many applications in
electronics, biology, transport, etc.. Their interest in automatic control is natural since they propose many challenging
theoretical problems related to their intrinsic infinite-dimensional nature. In particular, their stability analysis has been
at the heart of many research works for several decades, and many methods have been developed. Among them,
the use of Lyapunov-Krasovskii theorem remains one of the most popular techniques because of its inherent
robustness. In this talk, | will review the recent advances on the topic of establishing stability conditions expressed in
terms of linear matrix inequalities (LMI). More precisely, | will emphasize the use of the Legendre orthogonal
polynomials, to derive efficient modeling of time-delay systems and their interpretations, but also efficient integral
inequalities and the associated stability conditions. The structure and the convergence of resulting LMI conditions
will also be discussed. Finally, some extensions of this framework to a wider class of systems will be presented. The
presentation ends with a recap of the presentation, where several perspectives on future directions of research.
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