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1) procedure /) 2 fit £ ] i
2) k< V]|

3) iter <= 0

4) while iter << Max_iter do
5)  SKAEA% R X R & -DS )
6) if $F G £ -DS then
7 <k — 1

8) end if

9 iter < iter + iterTS

10) end while

11D return &2

12) end procedure
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D procedure TS £ -DS(X)

2) S F(S)

3) while /.. 70 do

4) for Va € Sand Vb € S*do
5) if TS a #25 = then

6) continue

7 else

8) f < Evaluate_Move<<a ,b>
9) i f << fie

10) Srea< f

1D Move..<<la sb >

12) end if

13) end if

14) end for

15) St < Move_Operate(Movey,., )
16) Move Tabu(b,t)

17) if S KIS EARZAL then

18) break

19) end while
20) return X j..
21) end procedure
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D procedure £ -DS [f] {5

2) for parent = 1---N do

3) TS_ %k -DS(parent)

4) if f(parent) = O then

5) return parent

6) end if

7 Worst < worstInPopulation()
8) end for

9) while RTEFHEHHF] £ -DS do
10) S, < RAND(N)

1D S, < RAND(N)

12) S < PopulationGenetic( S,,S; .k )
13) Sp < TS_ £ -DS(S)

14) if f(Sy) = 0 then

15) return S .

16) end if

17 if £(Sp) << f(Worst)then
18) HOH AR

19) end if

20) end while
21) return S
22) end procedure
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ID) procedure PopulationGenetic( S, ,S,,% )
2) S<S. NS,
3) U<S,US,
4) while TR S BB R IXF] £ do

5) S_Add(RAND(U))
6) end while

7) return S

8) end procedure
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24 4
SR FEEA R N rate
[0,10] 1 0.89
[0,10] 3 0.93
[0,10] 5 0.94
[0,10] 10 0.90
[10,20] 1 0.94
[10,20] 3 1.00
[10,20] 5 0.97
[10,20] 10 0.91
[20,50] 1 0.92
[20,50] 3 0.97
[20,50] 5 0.91
[20,50] 10 0.87
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Instance  TSG  GREEDY ACO-LS ACO-PP-LS
gplus200 19 19 19 19
gplus500 42 42(42.08) 42 42
pokec500 16 16 16 16
gplus2000 170 175(177.38) 170 170
pokec2000 75 75 75 75

pokec10000 413
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Instance TSG TS TS-P LS
fpsol2.i.1 229 229 229 229
fpsol2.i.2 90 90 90 90
fpsol2.1.3 64 64 64 64
inithx.i.1 347 347 347 349
inithx.i.2 89 89 89 89
inithx.i.3 64 64 64 64
le450_5a 30 32 32 58
le450_5b 29 33 29 52
le450_5c¢ 20 22 20 34
le450_5d 20 23 21 35
le450_15a 25 26 27 61
le450_15b 26 27 27 82
le450_15¢ 11 12 11 20
le450_15d 11 12 12 21
le450_25a 37 36 39 136
le450_25b 33 32 32 196
le450_25c¢ 13 14 13 23
miles250 25 25 25 36
miles500 9 9 9 15
miles750 6 6 6 7
miles1000 4 4 4 4
miles1500 2 2 2 2
zeroin.i.1 87 87 87 87
zeroin.i.2 56 56 56 56
zeroin.1.3 51 51 51 51
schooll 15 15 16 75
games120 13 13 13 17
homer 96 96 96 370
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Hybrid Tabu Search and Genetic Algorithm for Solving

Minimum Dominating Set Problem
WU Xinyun, PENG Rui, XIONG Caiquan

(School of Com puter Science, Hubei Univ. of Tech., Wuhan 430068, China)
Abstract: The minimum dominating set problem can be transformed into a series of decision problems-the
k dominating set (k DS) problem and a hybrid tabu search and genetic (TSG) algorithm for solving the k
DS problem is proposed. The algorithm combines a tabu search algorithm and a genetic algorithm, The ef-
ficient neighborhood structure is used to ensure the efficiency of the algorithm, the tabu strategy is used to
prevent the algorithm from falling into the local optimal trap, and the genetic algorithm framework is used
to further enhance the evacuation of the algorithm. Compared with the existing algorithms for solving the
minimum dominating set problem, the result of proposed algorithm outperforms the others.
Keywords: minimum dominating set; NP hard problem; hybrid tabu search and genetic algorithm; k-dom-
inating set
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