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Propositions

belonging to the thesis

Phase space geometry and invariant manifolds
underlying reaction dynamics

of

Vladimı́r Krajňák.

1. The arguably simplest chemical reaction consisting of three identical hy-
drogen atoms confined to a line exhibits behaviour that is still not well
understood. (Chapter 2)

2. Although all invariant manifolds act as separatrices of volume of qualita-
tively different dynamics, only contracting invariant manifolds are rigid
enough to guide nearby phase space volume. (Chapter 2)

3. Ancient Romans would undoubtedly be surprised to learn that their polit-
ical strategy of divide et impera can be applied to homoclinic and het-
eroclinic tangles of invariant manifolds.

4. Roaming poses somewhat of a chicken or egg problem - we can only
define roaming once we understand its cause and we can only understand
its cause once we know what it is.

5. In contrast to most dynamical systems, the two systems studied in this
thesis admit several dividing surfaces. Yet, choosing the one most fit for
purpose is a nontrivial task.

6. The importance of invariant manifolds to this work can be compared to
the importance of duct tape in the life of a handyman/ handywoman.
This naturally gives rise to the question of whether this is also true in
higher dimensions and how to generalise duct tape to higher dimensions.

7. It was empirically shown that most non-mathematicians find Figure 3.21
fascinating because sections of the invariant manifolds WΓo

±
may resemble

pineapples. Meanwhile, most mathematicians try to understand what a
pineapple×circle actually is.

8. Pattern recognition and backtracking are among the most essential tools
one needs to study chaos in systems with 2 degrees of freedom.

9. In contrast to reaction rates it is nearly impossible to find the maximal
cycling form as a function of workload.

10. One has the right to question sanity when a 400 year old lady speaks of
sustainability and healthy aging, yet tries hard to stay fashionable and
attractive.


