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deag at the interface of Pure and Applied Topology:

Pergigtent Homology
Metric Entropy
Navigation
Dimengion reduction.

We will be applying thege to problems of quantitative geometry, and the
geometric undergtanding of function spaces. My hope ig that there will
be other applications of these in applied mathematics — although that
part ig only in the conceptual phage.

Connection to classical applied mathematice - which hag a lot to do with
nonlinear functions.



. Cobordigm
(1). Thom’e arqument really fast.

(Functions and geometries and the importance of learning functions uhich fake value in strange spaces!
(2). Why do you care about OH(function epacee)?
(3). Why you need better: even a navigation regult.
(4). Why you need dimengion reduction.

(And the tengion between dimengion reduction and digtortion.)
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. OH of functions.
(1). Continuoug functiong versug Lipgchitz and Holder.
(2) Connection here between PH and entropy.
(3). Stability theorem (applicationg a la Chebyghev, Weierstrage)

Cohen-Steiner, Edelebrunner, and Harer. FOCM.
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the birth of 0-dimensional homology classes
(essentially components) and their deaths (the
coalescing of components). For 1-dimensional
homology it looks like this:
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. OH of functione.
(1). Stability theorem (applications a la Chebyshev, Weieratrags)
(2) Continuoug functiong versug Lipschitz and Holder.
(3) Connection here between OH and entropy.
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Baged on Cohen-Steiner, Edelsbrunner, Harer, Mileyko FOCM 2010

The key point ig the interplay between entropy of the underlying space,
and the the modulug of continuity (= predictability) of the function.
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Next time we will

(1) Explain a bit about PH of function epaces
And how thig connects to variational problemg and entropy.

(2) What more needs to be done to prove igoperimetric inequalitieg.

And

(3) Try to formulate come legeong about how one can look for cimilar
phenomena in other applications of these ideag.






