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WHY DO YOU CARE ABOUT TOPOLOGY?







COURSE OUTLINE

=Theory

= Curves
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= Applications
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= Mesh Generation
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= Applications

= (ptimization




COURSE QUTLINE

. /@ @ = Applications
& @ = Topological Data Analysis




COURSE OUTLINE

= Applications

= Topological Data Analysis

g 11




COURSE QUTLINE

=Theory = Applications
= Curves = [inkage and Folding
= Surfaces/Complexes = Mesh Generation
= Homotopy = (ptimization

= Homology = Topological Data Analysis




LOGISTICS

=Course webpage
= Lectures

=Office Hours

= Discussion forum
= Homework

= Project










FORMAL DEFINITIONS

= Planar curve
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SIMPLE
PLENAR CURVES

Jordan curve
[Jordan 188T]
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JORDAN CURVE THEOREM oo 1600 o 11

Any simple closed curve C separates R*\C into exactly
two connected components




SIMPLE
PLENAR CURVES

Osgood curve
[Osgood 1903]
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= Polygonal = Generic
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JORDAN POLYGON THEOREM oot eco

Any simple polygon P separates R2\P into exactly two
connected components
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PICTURE-HANGING
PUZILE

Can you hang a picture
with two nails, such that
the picture falls if

either nail is pulled?
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WINDq(P) INVARIANT UNDER MORPHING

— 1’5

9

= Homotopy
-

T* T

A
b
= Vertex move \ M



Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang


Hsien-Chih Chang



THEOREM. Wind,(P) is invariant under safe vertex moves.
£ s
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THEOREM. Two polygons P and ( are homotopic in R*\q
if and only if they have the same Wind . oo ieos




TAKEAWAY.
Planar curve can be described by how many
times 1t goes around reference points.



