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An Approximation Algorithm for the Minimum Dominating Set Probrem
Takato MORIYAMA® and Etsuji TOMITA!

Abstract The problem of finding a minimum dominating set is known to be NP-hard. A
minimum dominating set has a few vertices which are adjacent to all vertices. Then we propose
a new randomized algorithm based on a greedy algorithm. We show here its effectiveness by

computational experiments for some random graphs and DIMACS graphs.
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procedure nDS (G = (V, E),T ;max iter)
begin
av’':=0;
OoDS =V
Omax:=0
Ofor ¢t := 1 to maz_iter - |V| do
O Owhile [V U I'(V')| # |V| do
00 Ofor i :=1 to |V] do
000 0if |[I'(v;)| > max then
0000 Dif sigm (— 2227848 > rand[0, 10then
00000 Ozi=v; ;
00000 Omaz:=|I"(vs)]
ooDoof
gboboobooboooooboog,
00000 00b00ooboboobon
oboomobooooooboo
000Dt
00 Dod
0 0Ood
0 Oif |V’| < |DS| then
ooobDS:=V
O ofi
Ood
end
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Graph RaDS|2] nDSO0 nDS
n p | DS [sec] [sec] [sec]
0.2 7 8.30 | (4.153) 8.00 | (0.007) | 7.66 | (0.802)
0.3 | 56 || 6.00 | (2.980) | 6.00 | (0.000) | 5.33 | (0.574)
04| 4| 460 (2.503) | 4.66 | (0.000) | 4.00 | (0.464)
100 0.5 |34 || 3.53]| (1.955) 4.00 | (0.003) | 3.77 | (0.458)
0.6 3| 3.00/(1.585) | 3.00 | (0.000) | 3.00 | (0.340)
0.7 [ 23| 287 (1.332) | 2.67 | (0.000) | 2.67 | (0.327)
0.8 2 2.00 | (1.117) 2.00 | (0.000) | 2.00 | (0.241)
09| 2| 200/ (0.883)| 2.00 | (0.000) | 2.00 | (0.249)
0.25 | 7-8 || 8.83 | (31.44) | 8.00 | (0.010) | 7.37 | (6.096)
04| 5| 577 (21.49) | 5.33 | (0.000) | 5.00 | (4.418)
200 | 0.5 4 4.30 | (17.05) 4.67 | (0.000) | 4.00 | (3.668)
0.6| 3| 350/ (13.86) | 3.67 | (0.000) | 3.00 | (2.880)
08| 2| 200/ (9.135) | 2.00 | (0.000) | 2.00 | (1.935)
0.25 9.97 | (114.0) | 9.00 | (0.013) | 8.03 | (23.95)
04| 5| 6.03|(75.85) | 6.00 | (0.013) | 5.63 | (18.33)
300 | 05| 4| 500/ (60.60) | 4.67 | (0.010) | 4.07 | (15.42)
0.6 4| 4.00|(49.46) | 4.00 | (0.007) | 4.00 | (13.63)
0.75 3 3.00 | (36.61) 3.00 | (0.007) | 3.00 | (11.32)
0.25 11.80 | (570.6) | 10.00 | (0.053) | 9.33 | (142.0)
05| 5| 567 (300.6)| 5.00] (0.030) | 5.00 | (87.12)
500 0.6 4 4.23 | (244.5) 4.00 | (0.020) | 4.00 | (72.43)
0.7 3| 3.67|(197.5)| 3.67 | (0.013) | 3.00 | (59.48)
08| 3| 3.00/(157.6)| 3.00 | (0.017) | 3.00 | (57.23)
0.9 2 2.00 | (121.4) 2.00 | (0.010) | 2.00 | (42.01)
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OooOoo0Do0OO DIMACSOOOODODOO
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0 3: DIMACSOOOOOODOODOOO0OO
0000 [secO

| Graph | DS RaDS[2] | nDS |

phat300-1 || - || 8.9(123.2) | 7.0(20.64)
phat300-2 || - | 4.0(62.31) | 4.0(13.41)
p-hat300-3 || - 0(37.32) | 3.0(11.20)
johnson8-2-4 || 3 0(0.032) | 3.0(0.010)
johnson8-4-4 || 2 || 2.0(0.365) 2 0(0.100)
johnsonl16-2-4 || 3 3.0(1.970) | 3.0(0.771)
johnson32-2-4 || 3 0(116.8) | 3.0(63.09)
hamming6-2 2 0(0.248) | 2. 0(0 072)
hamming6-4 | 4 || 4.0(0.475) | 4.0(0.110)
hamming8-2 2 0(12.43) | 2.0(5.172)
hamming8-4 2 2.0(17.13) | 2.0(5.675)
-fat200-1 ~ [ 13.0(27.36) | 13.0(10.17)
c~fat200-2 - || 6.015.04) | 6.0(5.230)
c~fat200-5 - 0(7.406) | 3.0(2.580)
c-fat500-5 - 0(215.7) | 6.0(95.22)
5an2000.71 || 2 | 2.0(10.84) | 2.0(2.151)
san200.0.72 || 3 || 3.0(11.47) | 3.0(2.813)
sand00.0.7.1 | 3 0(92.11) | 3.0(29.45)
sand00.0.7.2 | 3 0(93.80) | 3.0(29.48)
sand00.0.7.3 | 3 0(94.73) | 3.0(20.37)
sand00.05.1 || - || 4.0(111.1) | 4.0(37.05)
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