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k-Means Clustering Problem:
Given n data points, find k center points minimizing the squared error
distortion.

Input: A set, V, consisting of n points and a parameter k.

Output: A set X' consisting of k points (called centers) that
minimizes d(V, X') over all possible choices of X.
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91 92 93 94 95 _Ys_gr g8 _d9 4gio0
g1 0.0 81 9.2 7.7 9.3@9@)1 2 6.1 7.0
g2 8.1 0.012.0 0.912,0~9510.11 éi:gw
g3 D111 8.1(1.110.511.5
g4 7.7 0.911.2 0.0T1.2 9.2 9.512.0(1.6)1.1
g5 9.312.0 0.711.2 0.011.2 8.5 1.010.611.6
96 2.3 9511.1 9.211.2 0.0 5.612.1 7.7 85
gr | 5.110.1 81 9.5 85 5.6 0.0 9.1 83 9.3
gs |10.212.8 1.112.0 1.012.1 9.1 0.011.412.4

go 6.1 2.010.5 1.6106 7.7 83114 0.0 1.1
gio| 7.0 1.011.5 1.111.6 85 9.3124 1.1 0.0

(a) Distance matrix, d (distances short an 7 are shown in
bold). — -/-
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Corrupted Cliques Problem:
Determine the smallest number of edges that need to be added or
removed to transform a graph into a clique graph.

Input: A graph G.

Output: The smallest number of additions and removals of
edges that will transform G into a clique graph.
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PCC(G, k)

1 S < set of vertices in the distance graph G

n < number of elements in S

bestScore «— oo

Randomly select a “very small” set S’ C S, where |S’| = loglogn
Randomly select a “small” set S” C (S'\ S’), where |S”| = logn.
for every partition P’ of S’ into k clusters

— Extend P’ into a partition P of S

- Extend P” into a partition P of S i)?oé%

9 if score(P) < bestScore /8/

10 bestScore «— score(P) % )
11 bestPartition «— P
12 return best Partition
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1 S « set of vertices in the distance graph G

2 P19

3 while S # 0

v « vertex of maximal degree in the distance graph G.

C — {v}

while there exists a close gene 7 ¢ C or distant gene i € C
Find the nearest close gene i ¢ C and add it to C.
Find the farthest distant gene 7 € C' and remove it from C.

9 Add cluster C' to the partition P

10 S—S\C

11 Remove vertices of cluster C' from the distance graph G

12 return P
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