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(X , A) ultametric space A(x ,y) < max (A(x ,2)
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Euclidean space > Ultrametric space
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most popular methods : agglomerative algorithms . average linkage
· single linkage
· Word's method
-- -

Drawbacks
⑦ 2 (n2) running time in the best case i

⑧ most often 2 (M) memory
② not clear what loss functions these algos optimize

Theorem (Farach-Kannan-Warnowl
1 . Optimal embedding in 0 (n

2. Lower bound of 12 (n)



BUFp min Il*p
with Ap

#complexity approx

Np-hand
I

APX-hand-logn
2

NP-hand Sagnloglogn

->flognloglogneet
open questions here
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Farach-Kannan-Warnow

Algorithm putdetramet si

1 . Compute a minimum spanning treeT & (IX1)

2 . Compute the cut weights of edges in TO/IX19

3. Output a cartesian tree = A /M · log(x)



Approximation Algorithm Eurd) (X , (2)

urpumalutramtu as

U-Kruskal tree

1 . Compute amynimum spanning treeT Yu, (N
**)

2 . Compute B-cut weights of edges in T FB1, (1)

3. Output a cartesian tree = A & (IXI · log(x)

Claim this outputs a W. B-approx



TheEnd
Thanks !


