
 

FRTTree Enbedding

Def A tree metric V T for a set of nodes V

is a tree T with ve tiles V s t EV are the

leaves of T and a nonnegative length for each

edge in T

a free metric A V is free with V as leaves

gives distances between leaves

Thhlfakcharcenphal Rao Talwar Ii
Let Vid be a metric space Then there is a

randomized polytime algorithm that produces a free

metric V T fo V s t
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Embedding into a distribution of trees dominating trees
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Note Hierarchical c t decompositions very special tree metrics

Hierarchically Well Separated Tree HST

uniformly at random from 41

Let ri 2 no

Sample a permutation T of uniformly at random

Initialize T to be only a root node r

at level log Δ Sr V

for i logs l down to 0 a
Let C be nodes at level it At A level

for CEC level

Let s c

for 5 1 to n

P B AC rin A

if P 0
Add P as child of C at level i

S SIP



5 1414548 si an
1

111 1314
783791

Claim Hierarchical Cut Decomposition
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Rest of class proving this
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Defy w settles u u at level i if w is the first

vertex in it i t Btw ri d n k v 10
w cuts u v at level if
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Observation LCA un is at level itl if i is

the largest value set the vertex w which settles

un at level i also cuts u v at level i
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Useful Random Variasles

Siwa
1 it w settles u.cat level i

O otherwise

X w

1 if u c ts u u at level i

0 otherwise

there is a node which both settles and cuts
a u

at level i iff E Siu Xiu I
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Take expectations
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Intuition Xiu depends only on no not it

Hopefully easier to analyze

Two lemmas show how they imply main theorem
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Lemnet Pixie 1 32114 then

Continue previous inequalities
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