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ABSTRACT: Necessary stability conditions expressed in terms of the Lyapunov matrix for time-
delay systems are shown to be sufficient via a finite number of operations. The results rely on
constructing functionals with prescribed derivatives in the Lyapunov-Krasovskii framework and
novel stability/instability theorems. For simplicity, the exposition is made in the single-delay case,
followed by the state-of-the-art for other classes of delay systems. The role of the delay-
Lyapunov matrix in analysis and control problems is outlined.
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