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Algorithm 1 Modularity 000 0000000OCO0O0O
Input: G(V, E),k,a

Output: C

1: C+ 0

2: for each v € V do

3: c <+ {v}

4: C+ C+ {v}

5: end for

6: Cimp < 0

7: while C # Cyy,p do

8: Cimp < C

9: for each c € Cyy,p do
10: N« {n | n € neighbors(c) and size_constraint(c,n)}
11: m = arg max,, cy{modularity_gain(c,n)}
12: if modularity_gain(c, m) > 0 then
13: ¢’ + merged_cluster(c, m)
14: C+ C—{c,m}+{}
15: if |[C| =a x k then
16: break
17: end if
18: end if

19: end for
20: end while
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Algorithm 2 000000000000 1000

Algorithm 3 000000000000 2000

Input: C, k

Output: S

: S« top-k_clusters(C, k)
:C+C-58

: sort_desc(C)

: for each c € C do

s < argmin_g{|inner_edges(s)|}
s’ + merged_cluster(s, c)

S+ S—{s}+{s'}

: end for
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Input: C, k
Output: S

1: S < top-k_clusters(C, k)

2. C«+C-8

3: while C £+ 0 do
Snei < {s | s €S and neighbors(s) NC + 0}

s

5 if Spei = 0 then

6 break

7 end if

8 s+ argmin, g {|inner_edges(s)|}
9 N < netghbors(s) N C

10: m < arg max,, cn{|inner_edges(n)|}
11: s’ < merged_cluster(s, m)

122 R+ R—{s}+{s'}

13: C+ C—{m}

14: end while

15: for each c € C do

16: M < connected_clusters(c)
17: for each m € M do

18: ¢ < merged_cluster(c, m)
19: end for

20: s < argmingg{|inner_edges(s)|}
21: s’ + merged_cluster(s, c)
22: S+ S—{s}+{s'}

23: C+~C-M

24: end for
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