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[ Abstract] The performance improvement of the current Bat Algorithm ( BA) lacks rigorous convergence theory, so that
the blindness caused by the improvement of the algorithm does not have general theoretical significance. To solve this
problem, this paper starts from the perspective of mathematical probability and the state transition of the BA meeting the
Markov process. Through the establishment of a reasonable Markov chain model, the transfer behavior of individual status
of bats is studied. It proves that the bat population state space is reducible and homogeneous, and the BA satisfies the
convergence criterion of stochastic algorithm theoretically. It can converge to the global optimal solution with the
probability of 100% .
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