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1: Initialization of n fireworks randomly.
2: Evaluate the fitness of each firework.
3: while termination condition is not satisfied
do
Generate explosion sparks for each firework.
5:  Use Gaussian mutation to obtain Gauss
sparks.

6: if sparks are generated outside search area

then
7 use a mapping rule for bringing back to
the area.
8  end if

9:  Evaluate the fitness of each spark.
10:  Select fireworks for the next generation.
11: end while

12: end of program.
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Table 1 Benchmar( O: Uni=0 0O O, Multi=0O
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No. | Types | Characteristics Ranges Optimum fitness
Fy Sphere Function —1400
Fy Rotated High Conditioned Ellip- —1300
tic Function
F3 | Uni Rotated Bent Cigar Function [—100, 100] —1200
Fy Rotated Discus Function —1100
Fy Different Powers Function —1000
Fg Rotated Rosenbrock’s Function —900
Fr Rotated Schaffers Function —800
Fy Rotated Ackley’s Function —700
Fy Rotated Weierstrass Function —600
Fio Rotated Griewank’s Function —500
Fi1 Rastrigin’s Function —400
Fi2 | Multi | Rotated Rastrigin’s Function [—100, 100] —300
Fig Non-Continuous Rotated Rastri- —200
gin’s Function
Fiy Schwefel’s Function —100
Fis Rotated Schwefel’s Function 100
Fig Rotated Katsuura Function 200
Fi7 Lunacek BiRastrigin Function 300
Fig Rotated Lunacek BiRastrigin 400
Function
Fig Expanded  Griewank’s  plus 500
Rosenbrock’s Function
Fy Expanded Scaffer’s Fy Function 600
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2D 10-D 30-D
Iy | FA < PFA | FA < PFA | FA < PFA
F, | FA =PFA | FA < PFA | FA < PFA
F3 | FA < PFA | FA < PFA | FA < PFA
F, | FA < PFA | FA = PFA | FA < PFA
Fs | FA < PFA | FA < PFA | FA < PFA
F; | FA = PFA | FA = PFA | FA < PFA
F, | FA < PFA | FA = PFA | FA < PFA
Fy | FA < PFA | FA < PFA | FA = PFA
F, | FA < PFA | FA = PFA | FA < PFA
Fio | FA < PFA | FA < PFA | FA < PFA
Fi, | FA < PFA | FA < PFA | PFA < FA
Fi» | FA = PFA | PFA < FA | PFA < FA
Fi5 | FA = PFA | FA = PFA | FA = PFA
Fi, | FA =PFA | FA = PFA | FA = PFA
Fi5 | FA = PFA | FA = PFA | FA < PFA
Fis | FA < PFA | FA < PFA | FA < PFA
Fi; | FA = PFA | FA < PFA | FA = PFA
Fis | FA < PFA | FA < PFA | FA < PFA
Flo | FA < PFA | FA < PFA | FA < PFA
Fy | FA = PFA | FA = PFA | FA = PFA

# of fireworks for 2-D, 10-D and 5
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# of sparks m 50

# of Gauss mutation sparks, 5
constant parameters a=0.04b=0.8

Maximum amplitude A, qz 40

stop condition; MAXNFpco, 4,000, 40,000, 100,000
for 2-D, 10-D, and 30-D search
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tions, D
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