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Algorithm 2: the NuCDS algorithm
Input: An undirected graph G = (V, E), the cutoff

T T e time
\ ’ Output: An obtained best connected dominating set
D
1 initialize score(v), sf(v), for Vv € V;
v 2 curMethod :=TBC,
D={v4,v7V3 Vo V10} D={v6v7.VsVo} D={v\V6V1.V8 Vo} stepN ovmpr := stepOneCon = 0;
LST)={vev1.V10} LST)={Ve7.vo} LST)={v1.v7.vo} 3 D := ConstructCDS(G), D* := D:;

build a spanning tree 7" according to Construction

TBCYE 4% 18 4 IS 8] 2 4% N O(1) Rule:

=N

s candRemoval(D) := LS(T);
| ¢ while elapsed time < cutoff do
FHLET e G B R 77 1(SUB) Y ' || candRemoval(D) := HDO(D);
o . - B 8 it D 1s a connected dominating set then
(N)E—J‘IE—'J ETJ : Eﬁ‘lfll&%&}l‘a 1@7\5%%5 9 D* = D, stepNoimpr := 0;
1~ — L EA 3 10 select a vertex u € candRemoval(D) by
S E\ﬁ% Eﬁlﬁjﬁ BMS according to Selection Rule;
11 D :=D \ {U},
12 if cur M ethod==TBC then update 1" and
TBC SUB LS(T) according to Removing Rule;
13 B continue;

14 select a vertex u € candRemouval(D) by BMS
W= AH i B =N A F=S v according to Selection Rule;

15 D := D\ {u};

16 choose a vertex v € N(D) N N(G \ N|D])

B 5 B S) = TR B T LI} according to Selection Rule;

17 D := D U{v};

18 if cur M ethod==TBC then update T and LS(T)

: — according to Removing and Adding Rules;
Algorithm 1: the HDC heuristic 19 stepN oimpr++, stepOneCon++;

Iﬂp“t: the current solution D 20 return D*;
Output: candidate removal vertex set
candRemoval(D)
1 if stepNoimp > Nolmpr||stepOneCon >
MaxNolmpr then
2 if curMethod==SUB then
3 cur Method :=TBC;
4 construct a spanning tree 1" based on
Construction Rule;

5 el_se curMethod :=SUB ;

The run time of four competitors (s)

6 update NolImpr by some tricks;
7 stepOneCon := 0, stepNoimp := 0;

. p— 2" 7y
8 it cur Method==TBC then 01§ &

candRemovel(D) := LS(T); v » NuCDS vs. RNS-TS
o else 0.01 % # NuCDS vs. ACO-RVNS
¢ e > ; & NuCDS vs. ACO-efficient

10 compute art(G|D]) based on Tarjan’s algorithm; L NCDa e

no candRemovel(D) = 1) \ CLT't(G[D]) 0.001 ¥———rrr——rrrr———r —rrr ——rrr—— o
______ 12 return candRemoval(D); " 0'1 1 -~ . /////// :
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