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Embedding Geodesic distance



ÁDimensionality reduction

ÁEmbedding

ÁMultidimensional scaling

ÁManifold learning
ȣ



Given pairwise distances
extract an embedding.

Is it always possible?
What dimensionality?



Ordered pair (M, d) where M is a set and ▀ȡ╜ ╜ᴼᴙsatisfies





Isometry [ahy-som-i-tree]:
A map between metric spaces 
that preserves pairwise 
distances.



Can you alwaysembed
a metric space 

isometrically in ᴙ▪?



Can you always embed 
a finite metric space 
isometrically in ᴙ▪?



https://chiasme.wordpress.com/2013/10/07/when-does-a-finite-metric-space-embed-isometrically-into-an-euclidean-space/



http://www.cs.toronto.edu/~avner/teaching/S6-2414/LN1.pdf



Theorem (Bourgain, 1985).
Let (X,d) be a metric space on n points.  Then,

http://ttic.uchicago.edu/~harry/teaching/pdf/lecture3.pdf



Proposition.2ÁÎË╓ ἵἱἶ▪ȟ□ .

Embedding via eigenvalue problem (take ● ):



Gram Matrix [gram mey-triks]:
A matrix of inner products
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SMACOF:
Scaling by Majorizing a Complicated Function





Lemma. Define

Then, 

with equality exactly when X=Z.

Proof on board using Cauchy-Schwarz.

See Modern Multidimensional Scaling(Borg, Groenen)




