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Abstract: Constructing strict Lyapunov functions is a central and
challenging problem in nonlinear control theory. In many practical
situations, non-strict Lyapunov functions can be constructed easily, using
passivity, backstepping, or forwarding, or by taking the Hamiltonian for
Euler-Lagrange systems. Roughly speaking, non-strict Lyapunov functions
are characterized by having negative semi-definite time derivatives along
all trajectories of the system, while strict Lyapunov functions have negative
definite derivatives along the trajectories. Even when we know a system to
be globally asymptotically stable, it is often still important to have an explicit
global strict Lyapunov function, e.g., to design feedbacks that give input-to-
state stability to actuator errors. This has motivated a significant body of
research on ways to explicitly construct strict Lyapunov functions. This talk
will present an overview of the strictification approach and an important
biologically inspired example involving Lotka-volterra systems.
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