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Abstract:

Bat Algorithm is a type of swarm intelligence algorithm which is inspired by the
behavior of little bats which are looking for direction in hunting opportunities.
Swarm intelligence algorithms are inspired by the nature which are very efficient on
crucial optimization problems. These algorithms are simple, flexible and can be
implemented easily as well. Analyzing swarm intelligence algorithms makes their
utilization reliable and guarantees finding answers by them. Earlier, stability analysis
has been accomplished for some swarm intelligence algorithms including Particle
Swarm Optimization and Gravitational Search but sufficient mathematical analysis
for the bat algorithm has not been done. For this purpose, in the present paper, we
considered Bat Algorithm stability analysis using Lyapunov method. In this study, at
first, stability analysis of standard bat algorithm has been analyzed. Because of
unsuccessful attempts to analyze the stability of standard algorithm, new updating
relations has been introduced to increase the degree of freedom. The stability
analysis has been presented for these relations. Experimental results illustrate the
stability of the new updating relations.

Keywords: Bat Algorithm, Optimization, Lyapunov Stability Analysis,
Convergence.
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1 Objective function f(X) .X = (x1. ... xg)"
2 Initialize the bat population X; and V;

3 Define pulse frequency f; at X;

4 Initialize pulse rate r; and the loudness 4;

5 While (t < max number of iterations)

6 Generate new solutions by adjusting frequency,
And updating velocities and locations/solutions
[equation (1) to (3)]

If (rand > 1;)
Select a solution among the best

solutions
9 Generate a local solution around the
selected best solution
10 End if
11 Generate a new solution by flying randomly
12 If rand < 4; & f(X;) < f(X,))
13 Accept the new solutions
14 Increase r; and reduce A4;
15 End if
16 Rank the bats and find the current best X,
17 End While

18 Postprocess result and visualization
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