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Algorithm 1 Modularity 00 000000000000

Algorithm 2 0000000000000 0OOOO

Input: G(V, E), k,a
Output: C;

1: C; «+V

2: ws + C;

3! nprev « |Gl

4: while |C;| > a * k do

5: if ws = 0 then

6: if nprey = |C;| then
7
8
9

break
else

ws <+ C;
10: nprew — |Cil
11: end if
12: end if
13: get cluster ¢ € ws, delete ¢ from ws
14: if inner_edge(c) 2 |E|/k then
15: continue
16: end if
17: Cq(c) < adjacent_clusters(c)
18: AQ'(c) «+ 0
19: m(c) < ¢
20: for each ¢, € Cy(c) do
21: AQ (¢, cq) + eval_func(c, cq)
22: if AQ'(c,cq) > AQ’(c) then
23: AQ'(c) + AQ'(c,ca)
24: m(c) < cq
25: end if

26: end for

27: if m(c) # c then

28: merge cluster ¢ and m(c), generate cluster (¢, m(c))
29: delete ¢ and m(c) from C;, insert (¢, m(c)) into C;
30: end if

31: end while

32: return C;
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Input: G(V, E),C;, k
Output: C,

1: Co + top-cluster(k)

2: delete Vc € C, from C;

3: cmin < min-cluster(Cy)

4: nprev < |C;

5: while C; £+ 0 do

6 if cpin £ min_cluster(C,) then
7 Cmin  min_cluster(Cy,)

8
9

end if

: Cq(c) < adjacent_clusters(c)
10: while ¢, iy, = min_cluster(C,) and Cq(cmin) £ 0 do
11: m(Ccmin)  min-cluster(Cq(cmin))
12: merge cluster ¢y, in and m(cpmin ), generate cluster (¢pyin, m(Cmin))
13: delete m(cyin) from C; and Cq(cimin)
14: delete ¢ in from Co, insert (cpmin, M(Cmin)) into Co
15: end while
16: if nprey = |C;| then
17: break
18: else
19: Nprev + |C;l

20: end if
21: end while
22: while C; + 0 do

23: Nprev < |Cjl

24: for each c € C; do

25: Cq(c) «+ adjacent_clusters(c)

26: Ey(c) + |E|

27: m(c) < ¢

28: for each ¢, € C4(c) do

29: Eny(c,cq) < calc_edge(c, cq)

30: if Ep(c) > En(c,cq) then

31: Ep(c) + En(c,ca)

32: m(c) < cq

33: end if

34: end for

35: if m(c) # c then

36: merge cluster ¢ and m(c), generate cluster (¢, m(c))
37: delete ¢ from C;

38: delete m(c) from C,, insert (¢, m(c)) into C,
39: end if

40: end for
41: if nprev = |C;| then

42: break
43: else
44: Nprev < |Cjl

45: end if
46: end while
47: while C; £ 0 do

48: c+— C;

49: m(c) «+ min_cluster(Cy)

50: Gs(c) + aggregate_cluster(c)

51: for each ¢, € G4(c) do

52: merge cluster ¢, and m(c), generate cluster (cq,m(c))
53: delete ¢q from C;

54: delete m(c) from C,, insert (cq, m(c)) into Co

55: end for
56: end while
57: return C,
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