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#& 1 : Dynamical Systems: from the butterfly effect to Turing patterns
Bernold Fiedler (NJLY > BHRKZEHZEMHITHR - HiR)

Dynamical systems are concerned with anything that changes. The two lectures will focus on two
aspects of change.

1. Anosov and Arnold's cat

Rumors claim that V.I. Arnold repeatedly applied an integer 2x2 matrix with determinant one to his
cat, in a famous thought experiment. This provides the simplest example of Anosov hyperbolic
dynamics: almost any two initial points quickly depart from each other, at first. Paradoxically this
happens in a finite volume - which also forces the points to get ever closer later on, again and again.

This was popularized as the butterfly effect: can a butterfly in Germany cause a Taifun in Japan, just
by a beat of its wing? Or by omitting that beat? Or perhaps conversely?

Instead of answering that, we explore some elementary properties of Arnold's cat map.

2. Romeo, Juliet, and Turing's instability

Romeo and Juliet are in love, more or less. But so are their identical twins Roberto and Julietta.
Unfortunately, both couples go through identical love-hate-cycles on the verge of a break up.

Can the twin sisters resolve that by chatting about their adventures? And what if the brothers talk
about their girls?

The surprising consequences are a dynamic example of what ingenious Alan Turing studied in the
last years before his tragic death.

Prerequisites: 2x2 matrices, maybe eigenvalues, eigenvectors, and the characteristic equation.
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