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Abstract. We explicitly construct Lyapunov functions for rapidly time-varying nonlinear sys-
tems. The Lyapunov functions we construct are expressed in terms of oftentimes more readily
available Lyapunov functions for the limiting dynamics which we assume are globally asymp-
totically stable. This leads to new sufficient conditions for global exponential, global asymp-
totic, and input-to-state stability of fast time-varying dynamics. We apply our results to a
mass-spring dynamics. This talk is based on [Mazenc, F., M. Malisoff, and M. de Queiroz,
“Further results on strict Lyapunov functions for rapidly time-varying nonlinear systems,”
Automatica, Volume 42, Issue 10, October 2006, pp. 1663-1671.] which is available from
http://www.math.lsu.edu/∼malisoff/research.html. Time permitting, we will also discuss some
analogous results for slowly time-varying systems from [Mazenc, F., and M. Malisoff, “Fur-
ther results on Lyapunov functions for slowly time-varying systems,” Mathematics of Control,
Signals, and Systems, Volume 19, Number 1, February 2007, pp. 1-21.].
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