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Definition (k-Center)
Input: Point set P, integer k > 1

Output: Subset 5 C P:
ST <k

max pep dist(p, 5) is minimized

dist(p, 5) := minge; dist(p, q) k=3

Arbitrary Metric Space =
Triangle Inequality 0 o
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k-Center Clustering Problem

Definition (k-Center)
Input: Point set P, integer k > 1
Output: Subset 5 C P:
1Sl <k

max pep dist(p, 5) is minimized

Il
w

Assign each point to k

= clusters

: Max distance of any point

to

NP-hard to approximate within a
factorof 2 — €
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Dynamic point set P Dynamic algorithm k-Center solution

L~ 5=1{¢,,....4}

Adversary inserts Algorithm updates
new point the k centers



Dynamic k-Center Clustering




Fully Dynamic k-Center

k=3
Updates: Insert/Delete point



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point



Fully Dynamic k-Center

Updates: Insert/Delete point



Fully Dynamic k-Center

Updates: Insert/Delete point



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:

O(1) approximation

O(1) recourse

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:

O(1) approximation

O(1) recourse

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:
O(1) approximation

O(1) recourse

Adversary deletes a

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:

O(1) approximation

O(1) recourse

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:
O(1) approximation

O(1) recourse

Remove a from centers
Add b to centers

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:

O(1) approximation

O(1) recourse

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:
O(1) approximation

O(1) recourse

Remove ¢ from centers
Add d to centers

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:

O(1) approximation

O(1) recourse

Recourse: the number of changes to



Fully Dynamic k-Center

k=3
Updates: Insert/Delete point

Optimize:
O(1) approximation

O(1) recourse

recourse is 2

Recourse: the number of changes to
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Invariants for fixed constants o > 1
Invariant 1: |5 =k

Invariant 2: Vq;,q; € 5 : dist(q,q0) >
dg € P\ S : dist(g,5) >

Invariant3: Vpe P: dist(p,5) <a-

k=3

Invariant 1 and Invariant 2
< 2-OPT

Together with Invariant 3

is (2a)-approximate
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