

Text Box
A homological bound on entropy in arbitrary compact spaces
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joint work with:
- David Nieves-Rivera
- Francisco R. Ruiz del Portal
- Jaime J. Sánchez-Gabites
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38th Summer Conference on Topology and its Applications




Text Box
Topological entropy


Text Box
X = dyadic solenoid


Text Box
Examples:


Text Box
         dynamical system, X compact,                continuous map


Text Box
- Measures the complexity
- Local and/or global phenomena
- Difficult to compute, enough >0
- Entropy conjecture
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Text Box
Manning's theorem


Text Box
λ eigenvalue of       then 


Text Box
Example:


Text Box
X = compact manifold
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Text Box
Cech type theories have a word:


Text Box
Other compact sets?
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Extension of Manning?
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Cohomology >> Homology
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Text Box
Manning's theorem (revisited)


Text Box
λ eigenvalue of       then 


Text Box
X = compact and locally connected
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Text Box
Manning's theorem (classical)


Text Box
λ eigenvalue of       then 


Text Box
X = compact manifold
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Text Box
Manning's theorem (revisited)


Text Box
λ eigenvalue of       then 


Text Box
where d = degree of λ as algebraic number


Text Box
X = compact
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Text Box
Manning's theorem (classical)


Text Box
λ eigenvalue of       then 


Text Box
X = compact manifold
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Text Box
How do we measure "length" of a (Cech) cocycle?
Or of a (Cech) cycle?


Text Box
Bound length of paths


Text Box
More dramatic:
how to describe intrinsically a (Cech) 1-cocycle? 1-cycle?


Text Box
Is there a natural pairing


Text Box
Our setting:


Text Box
Idea of Manning's proof:
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Text Box
Goal: pair Cech homology/cohomology via integration


Text Box
Integration in singular homology/cohomology

















Text Box
Cycles = submanifolds


Text Box
Singular homology


Text Box
Singular cohomology


Text Box
Cocycles = closed differential forms























Text Box
forms can be integrated along (smooth) simplices














































































































Text Box
De Rham: bilinear non-degenerate pairing
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Text Box
Cech cohomology after Alexander-Spanier


Text Box
1-cocycles:


Text Box
only care behavior close to diagonal


Text Box
1-cochains:
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Text Box
Integration of 1-cocycles = Riemann integration



























































































































































Text Box
Integral along












































































































































































































































































































































































































































































































































Text Box
Independent of the partition if small enough




Text Box
Cech 1-homology after Vietoris





Text Box
scale below which topology is disregarded

























































































Text Box
refinement of cycles (finer partition)


Text Box
1-cycle = comb. of


Text Box
fixed open cover of 
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Text Box
Integration of 1-cocycles over 1-cycles
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