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Algorithm A3 4 28 F vk
Input: & G = (V,E)

Olltpllt: #éﬂ$ilz C= {Cl, CQ, ceey Ck}

LRI ANT AT w € VORI E B
2 C+—{ueV:{u}}
3: change < 1
4: while true do
5: if change == 1 then
6: change + 0
7: /I Node-level merging
8: for all node v € V do
9: Cy + HEHFEXCN u
10: // store fp of current communities
11: best_gain <+ fp(C)
12: best_comm < C,,
13: NeighComms « $- XA 5;
SR u
14: for all community C,, € NeighComms do
15: // performance if u is moved from C), to C,
16: // let the modified set of communities be C’
17: gain + fp(C’)
18: if gain > best_gain then
19: best_gain + gain
20: best_comm + C,,
21: end if
22: end for
23: if best_comm # C,, then
24: ¥ u B 5h %) best_comm
25: change < 1
26: end if
27: end for
28: end if
29: if change == 1 then
30: change < 0
31: /Il Community-level merging
32: for all community C; € C do
33: /I store fp of current communities
34: best_gain « I & G % —11 (C)
35: best_comm <+ C;
36: NeighComms + f1:X4BEF C;
37: for all community C; € NeighComms do
38: gain + VEREQIR C; F1 C; &I
39: if gain > best_gain then
40: best_gain + gain
41: best_comm < C}
42: end if
43: end for
44: if best_comm # C; then 4
45: &3 C; Fl best_comm
46:

B C

A 1
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20 FLCI RO AR AL XA

Bk P BihBoh
Karate Club Network  0.9090 19
Dolphin Network 0.9476 28
Florentine Families 0.8952 7
Les Misérables 0.9638 34
Football Network 0.9583 16

LI VS (S) SV MRS

T HRE RN E TR, FRATTER T — RS pRA R A0k, Gk Pk i s R . RikiF
S BT NG E B IR AU, AR, 10 B 2 i i ) B ] 08 RO DA B #E 3L [F] 4T
J Z TR EE R

% 3 BB B e R i AR I Bk Fp WYUK

Dataset Nodes Edges AERBEE | ik Fp N Heik Fp
A EA time time
Karate Club 34 78 0.9090 0.6791 100.2 ms 83.7 ms
Dolphin 62 159 0.9476 0.8895 177 ms 90.6 ms
Florentine Families 15 20 0.8952 0.8762 86.6 ms 85.6 ms
Les Misérables 77 254 0.9648 0.8516 221.7 ms 88.1 ms
Football Network 115 613 0.9583 0.8828 560.6 ms 102.7 ms
Email EU Core 1005 16706 0.9759 0.4125 1145.839 ms 1.723 s
Facebook 4039 88234 0.9933 0.9437 | 33695.973 ms 30.277 s
Arxiv dataset 5242 14496 0.9995 0.9983 | 31495.057 ms 1.253 s
Wikivote 7115 100762 - 0.7519 - 26.065 s
CA-condmat 23133 93497 - 0.9979 - 19.480 s
Internet 26475 53381 - 0.9678 - 44.009 s
Epinions 75879 405740 - 0.9804 - 336.667 s
Slashdot0902 82168 546487 - 0.9856 - 416.937 s
DBLP 317080 1049866 - 0.9999 - 3935.676 s
Web-nd.edu 325729 1497134 - 0.9987 - 2568.600 s
YouTube 2987624 | 1134890 - 0.9937 - 41476.909 s
Live Journal 3997962 | 34681189 - 0.9997 - 573574.157 s

52 BT I A SO AR G, BB (AT HEAE R A G Hl et A AT B R (55
216 47) 0 BRI ER w, 0 BT AL, B ST AR R, HEE T 2 AR,
AT AR T [ — A K . AT o Fl o fOSERSEZ R0 (8 610 47). F— R Ae b o g
PASTIUR, w AT v, ISR ¢, A2 AT AE b — A IBGRE R . FROTH ¢ = 3 (WTRERERIME) &
BRI S . YA R Z 2B AT, (HDUE S S I. HEhTRES
6 u Al Z 618, BIMEEITTE G Ay @t mE . T8 3 (55 26— 33 47) 3y % e A AR b I
S BB KA A 2 T RS K B ST A 5 5 w TTHER AN (BUES) 7 xtig 3t
AR . X B HRE AR, RIGMIMH RS ET SR (5 3247). F—4% (4 35-5317)
RAES SRR X (s 2 e R ).
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Algorithm ez Fp

Input: K G = (V. E)
Olltpllt: ~éﬂ%ilz C= {Cl, CQ, ceey Ck}

1:

2:

10:

12:
13:
14:
15:
16:
17:

18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:
33:
34:
35:
36:
37:
38:
39:
40:
41:
42:
43:
44

A~

R AR L

IR TR Y SO Z R R
11 FETFEATI LR S8 s 2 [8] ) R 5
for all (u,v) € V x V,u # vdo
CON « JL[FELRfE u Hl v
k « |CN|
e+ 0
for all (wy,ws) € CN x CN,w; # ws do
if (w1, w2) € E then
e+—e+1
end if
end for
if (u,v) € E then
w(u,v) < 2k +e+1
else
w(u,v) 2k +e
end if
end for
112558 2: #EIALE Gy = (Va, Bz, Wa)
1 HT A BIE ¢ 1Y
VoV ,Ey < 0, Wy + 0
for all (u,v) € V xV,u #vdo
if w(u,v) > ¢ then
WIMEARE w(u, v) 19 (u,v) F| Es
end if
end for
Gy < (Va, B, Ws)
/I Step 3: Initial Community Detection
C+ |
while F5 # () do
AR AT w(u, v) B (u, v)
ON + 2385wl v
Community < {u,v} UCN
¥ Community Fsing)| C
M Go FREERFTATE Community HEJHY
end while
/l Step 4: Merge Communities
Merged + 5
while Merged do
Merged < &
for all pairs (C4,C2) € C do
crossEdgeCount + 0
forallu € Ci,v e Cydo
if (u,v) € E then
crossEdgeCount < crossEdgeCount + 1
end if 7
/I a cross-community edge exists only if they are
// connected in the original graph

DR B
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e, > o, )

fp(merged) > fp(separate). Q)

5 S

FB R T R R AR A A Ak Fp 1ER IR BORAE B & S R R ) (FB).
Wi, BeikiF SiE F A B R ARSI, (A RES T AR ZENF 4 H. LR R2ERLSE 12 % CPU, 38
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