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An Exact Algorithm for the Maximum Weight Clique Problem
in the Graphs with Minus Weight
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Algorithm 1 #£%7% branch

Require: 777 G' = (V',E'), JHRDEA vw'[-], Frfs
7V —2 C,EEMR W
Ensure: mKEA W0
1. if W(C) > W,,, then

2 Weur < W(C)
30 Wias < Weur
4: end if
5 B THADFHIE A + vw’
6: FRVEEMEBZLHEHMADES U + 0
W e VIEFA L TE S NS (X, . X}
8 fori=1to cdo
9: for z; € X; do
10: UB + W(C)
11: 50
12: for j=1toido
13: Q + max,ex, {ew(w;,v) + A(v)}
14: if @ > 0 then
15: UB«+~UB+Q
16: end if
17: P+ maxyex, {ew(z;,v)}
18: if P > 0 then
19: s+ s+ P
20: end if
21: end for
22: if UB > W,,, then
23: add x; toU
24: end if
25: Alz;] + Alx;] + s
26: end for
27: end for
28: Us < U &2 A DRKEWIHIZHARTZS (uy, ug, ..., ujy))
29: for i =1 to |U| do
30: C'+— CUu;
31: v <—N(ul)ﬁ ((V/\U)U{UiJrl,...,u‘Ul})
32: V'O R
33: for v e V"’ do
34: vw[v] + vw'[v] + ew(u;, v)
35:  end for
36:  branch(G'(V"),vw”,C", Wey,)
37: end for
5. FIEHEER

RE®RY, BDEAZ 0L U TADEADRWRKAE
ATV — 7 BT 2o REE, & U CREGHE Y
JLN— CPLEX @ 3 D TRHM»E S 7= R % i U 7=,

BOEADEEGIE m% &ERT. ANICTHWEZ F 7%
DIMACS & U, T v OFEAR (i) mod 200+ 1 & L,
(i) mod 100 < m D & EEAZEIZT 5. 4 (v;,v;) DE
Al (i47) mod 200+1 & U, (i+7) mod 100 < m D&
SHEHAZHAILT S, AOEADEHIE % 20%, 50%, 80%,
BRMTT I 72 ER L Z DO ETRR 23083 5.
FATHERIHY 300 & WA 7254 3R E 1T 5.

AEERCHH U 725158 D CPU i3 Intel(R) Core(TM)
i7-8700 CPU 3.20GHz, X E VX 8GB, OS I Win-
dows10, HHEFEIZ Java8 TH 5.

FEERFERITE LIRS

6. F&&
REENFIEFTARTDT T 712B0WT, 1FLDOFIEIC
KU T —BFATREDEL o7z, FHZ C125.9D & 51z
WEBERRKERT T 713, ETRHOEPKEL K-
7. 7z, ADEADEENRL MY, FEirHOHIX
INE LK TpoT=, Zhhsld, CPLEX D& D IZVIVF A
Ly NIk 2L 23 A 7= 0, S50 E%H
5.

&3

[1] M.R. Garey and D.S. Johnson, Computers and In-
taractability - A Guide to the Theory of NP-
Completeness, Freeman, NewYork, 1979.

[2] R. Samudrala, J. Moult, ”A graph-theoretic algorithm
for comparative modeling of protein structure”, Journal
of Molecular Biology, 279 (1): 287-302, (1998)

[3] Z. Prihar, ”Topological properties of telecommuni-
cations networks”, Proceedings of the IRE, 44 (7):
927-933, (1956)

[4] S. Shimizu, K. Yamaguchi, and S. Masuda, ”A max-
imum edge-weight clique extrac-tion algorithm based
on branch-and-bound”, Discrete Optimization, Vol. 37.
(2020)



* 1. FEER

Instance | mm | s | somsoma | wx o) | momems o) | crLEx@)
brock200_1 200 0.75 20% 24.48 29.77 over
50% 12.80 18.45 over
80% 2.08 7.60 over
brock200_2 200 0.50 20% 0.05 0.06 over
50% 0.04 0.06 over
80% 0.02 0.04 82.45
brock200_3 200 0.61 20% 0.43 0.56 over
50% 0.30 0.40 over
80% 0.12 0.24 221.94
brock200_4 200 0.66 20% 1.68 2.05 over
50% 0.74 1.04 over
80% 0.25 0.57 over
c-fat200-1 200 0.08 20% 0.01 € 6.06
50% € € 4.97
80% € € 2.16
c-fat200-2 200 0.16 20% € € 6.27
50% 0.01 0.01 6.89
80% € 0.01 5.89
c-fat500-1 500 0.04 20% 0.02 0.02 56.45
50% 0.01 0.01 83.88
80% € 0.01 37.38
c-fat500-2 500 | 0.07 20% 0.01 € over
50% 0.01 0.01 over
80% 0.01 0.05 over
C125.9 125 0.90 20% 39.19 51.21 over
50% 22.86 59.18 over
80% 5.42 87.20 over
DSJC500.5 500 0.50 20% 11.85 14.53 over
50% 8.44 11.34 over
80% 3.05 4.90 over
hamming6-2 | 64 0.90 20% 0.01 0.01 0.47
50% 0.08 0.13 0.69
80% 0.01 0.04 1.02
hamming6-4 | 64 0.35 20% € € 0.56
50% € € 0.38
80% € € 0.08
hamming8-4 | 256 | 0.64 20% 1.58 1.86 over
50% 3.09 4.26 over
80% 0.82 2.10 over




