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Abstract: The global convergence is one of the important features of an intelligent algorithm. In this paper, we take
the initiative to handle the convergence of Grey Wolf Optimization( GWO) with Markov chain. Firstly ,a Markov chain mod-
el of the GWO algorithm is established through defining the state transition sequence of a gray wolf population. Analyzing
the properties of the Markov chain proves that it is homogeneous finite. Secondly,based on the convergence criteria of ran-
dom search algorithms,the global convergence of the GWO algorithm is verified via analyzing the final state transition se-
quence of the grey wolf population. Finally, simulation studies on typical testing functions, shifting functions and rotating
functions are carried out comparing with a few typical swarm intelligent algorithms. The experimental results show that the
GWO algorithm has excellent performance on the global convergence,the computational time and precision of optimization.
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Std 5.13E-04 1. 10E +01 6.27E -03 4.94E - 02
ABC
Time/s 6.51E +00 6.91E +00 7.26E +00 8. 20E +00
Success Rate 0. 00% 0. 00% 0.00% 0. 00%
Mean 2.78E -58 2.27E -14 1. 66E - 14 0. 00E +00
Std 3.67E -58 2.94E -14 2.38E -15 0. 00E +00
GWO
Time/s 6.40E - 01 5.84E -01 6. 00E -01 7.01E -01
Success Rate 100. 00% 100. 00% 100. 00% 100. 00%
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Mean 1.98E +02 1.30E +01 5.63E -03 4. 14E +01
Std 1. 18E +01 6.75E +00 9.00E -03 4.34E -01
SFLA
Time 1.22E +01 1. 84E +01 2. 66E +02 1. 86E +02
Success Rate 0. 00% 0.00% 0.00% 0. 00%
Mean 1. 86E +02 1.33E +02 2.55E +00 4.19E +01
Std 1. 06E +01 5.77E +01 1. 90E +00 1. 13E +00
PSO
Time 1. 30E +00 2.75E +00 5.71E +01 6.27E +01
Success Rate 0. 00% 0. 00% 0. 00% 0. 00%
Mean 2.26E +02 4.91E +04 1. 75E +01 3.87E +01
Std 8. 20E +00 5.94E +03 3. 70E +00 1.95E +00
ABC
Time 6. 48E +00 1.58E +01 3.77E +02 4.15E +02
Success Rate 0. 00% 0.00% 0.00% 0. 00%
Mean 1. 70E +02 6. 76E +00 0. 00E +00 4. 16E +01
Std 1.30E +01 1. 74E +00 0. 00E +00 5.86E -01
GWO
Time 6.25E -01 1. 86E +00 5.51E +01 6. 09E +01
Success Rate 0. 00% 0. 00% 100. 00% 0.00%
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