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A G E O M E T R I C F R A M E W O R K F O R C O N S T R A I N T S A N D DATA
F R O M L I N E A R S Y S T E M S TO C O N V E X P R O C E S S E S

van Jaap Eising

1. Much of the elegance of linear systems theory derives from the versatility
of spectral theory for linear maps. As such, developing spectral theory
for more general maps is a key step towards elegant theories for analysis
of constrained systems. (Chapter 2)

2. The fact that we can consider convex processes in a representation-free
manner makes them naturally compatible with the ideas from the geo-
metric approach to analysis and control of linear systems. (Chapter 3)

3. Theories of invariance and duality in systems and control admit a large
number of useful and elegant generalizations, many of which are still
beyond the horizon. (Chapter 3 & 4)

4. Considering extended real-valued as opposed to real-valued Lyapunov
functions allows us to better reflect stability properties of nonstrict convex
processes. (Chapter 4)

5. The concept of data informativity allows us to formulate different data-
driven control and analysis problems in a clear and consistent way. There-
fore, keeping informativity in mind is essential in not just resolving, but
also growing an understanding of these problems. (Chapter 5 & 6)

6. The problems of analysis and control on the basis of state measurements
are a natural setting for systems defined by difference inclusions, even in
the case of non-conic convex constraints. (Chapter 7)

7. The well-known adage “if all you have is a hammer, everything looks like a
nail” is one of the main pitfalls of applied mathematics. The focus of
researchers should be as much on the development of new tools as it is
on applying known tools to new problems.

8. “You never reach any truth without making fourteen mistakes and very likely a
hundred and fourteen. (...) To go wrong in one’s own way is better than to go
right in someone else’s”. (Fyodor Dostoevsky, Crime and Punishment)
Despite being a terrible piece of advice in the context of the novel and life
in general, it does apply to the act of independent mathematical research.


