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Abstract

Vertex covering problem is a classical NP complete problem in combinatorial optimization. At
present, the problem cannot find the optimal solution in the effective polynomial time. This pa-
per improves the early stagnation problem of ant colony algorithm. By limiting the pheromone
concentration, the pheromone concentration will not continue to strengthen at the good vertex,
nor will it ignore some potential search areas. This algorithm effectively avoids local optimiza-
tion, improves the accuracy of the algorithm, and obtains a solution with time complexity of

0[(n—1)2-n].
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Figure 1. Graph G
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Figure 2. Graph G¢
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Step3. itSimax{n)}=12.25j=7, HHIEAHEES ={v, v}, ¥ Step2;

DOI: 10.12677/csa.2019.910204 1827 HENLIRE 55


https://doi.org/10.12677/csa.2019.910204

R 5

Step2. W, (i, J) =0 S v, RIGAMIERME, ), fnj =0, ¥ Step3;
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Table 1. Number of point overlays and point overlays of each vertex in figure G
#1 BGCENMANSBEENR-ERE

LT HIHA M SR B s BUHE
1 v, S, ={V,, V.V, v, } 4 10
2 v, S, ={ViV,, V5, Vg, v, } 5 14
3 v, S, ={ViuV,, Vg, v, | 4 10
4 v, S, ={ViV,,V,, Vg, V, } 5 15
5 v, Sy ={V,, V5, Vg, v, } 4 10
6 v, Sy ={V,\V,, vy, v, v, } 5 16
7 v, S, ={V,,v,,v,,v, } 4 10
8 v, So = (Vi Vo Ve VY 5 14

EZEGEHARRNME, & n=|V|=3r+4, [E3PRMBESAEr+ 248, H{B,B,, B}
F1 20 S iZ SR g, THEER A 2,

MG 2 TR RT R 2 BRI, ISCRE S92 1 S S 5 LR A B SR, B P R AR
A0~ ARG 2 A v HEOR, SO SEAETH SO R T L TR, TR A SR A R L LR 1
MHERRIRERIIRE, ARE % T IZB KRB, g R I B R R, THERS R AR 2 1
—E MR Tt

Figure 3. Numerical example
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Table 2. The calculation results
=2 HELER

r n Bt i s 4 AR i 7 i 2
15 49 17 18
20 64 22 23
25 79 27 30
30 99 32 35
35 109 37 41
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