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Capturing Butterfly Effects

The Butterfly Effect, also known as sensitive dependence on initial conditions, is
one of the defining properties of chaotic systems. Lorenz famously found
evidence of this effect in his numerical simulations of a simplified weather model,
now known as the Lorenz system. Since then, researchers have grappled with
how to use dramatic increases in computing power to study the dynamics of
systems known to misbehave, sometimes in very dramatic ways. | will discuss
recent workin developing a computational approach for measuring the Butterfly
Effect and other types of dynamics. This approach uses tools from many
subfields of mathematical research and, when successful, produces
mathematically rigorous results. As illustration, | will show computer-assisted
proofs for a few model systems and discuss how this approach ties into, or
sometimes challenges, prior theoretical work in the rapidly growing and evolving
field of dynamical systems research.
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