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Function ES(problem) returns a state that is a local optimum
Input: i, A, ProblemSize
Output: Spbest

Population 1 « InitializePopulation(p, ProblemSize);
EvaluatePopulation(Population);
Sbest «— GetBestSolution(Population);

while = StopCondition() do

Children « @;

fori=0toAdo
Pi «— GetParent(Population, 1);
Si < @;
Siproblem «— Mutate(Piproblem, Pilstrategy);
Sistratégy «— Mutate(Pistrategy);
Children « Si;

end
EvaluatePopulation(Children);
Population « Replace(Population, Children, p);

Shest «+— GetBestSolution(Population);

end
return Sbest; et
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Function DE(problem) returns a state that is a local maximum
Input: Populationsize, Problemsize, Weightingfactor, Crossoverrate
Output: Sbest

Population « InitializePopulation(Populationsize, Problemsize);
EvaluatePopulation(Population);
Sbest «— GetBestSolution(Population);
while = StopCondition() do
NewPopulation « @;
foreach Pi € Population do
Si < NewSample(Pi, Population, Problemsize, Weightingfactor, Crossoverrate);,
if Fitness(Si) = Fitness(Pi) then
NewPopulation « Si;
else
NewPopulation « Pi;
end
end
Population <— NewPopulation; .
EvaluatePopulation(Population);
Shest < GetBestSolution(Population);
end

return Sbest;
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Function NewSample() returns a new solution

Input: Po, Population, ng, £, p;,
Output: S

repeat
P1 - RandomMember(Population);
until P1 # Po;
repeat
P2 « RandomMember(Population);
until P2 # PoVv P2 # Pi1;
repeat
P3 «— RandomMember(Population);
until P3 # Pov P3# P1V P3# P2;
CutPoint « RandomPosition(ny);
S« 0;
for i to ng do
if i = CutPoint A Rand() < p, then
Si«— P3i+ B x (P1i- P2i);
else
Si« Poi;
end
end
return S;
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mn MA(problem) returns a state that is a local optimum
[nput: POpulatlonsize, pl‘Oblemsize, Pcrossovcr, Pmutalion, MemePOpsize
Qutput: Sbest

Population « InitializePopulation(Populationsize, Problemsize);
EvaluatePopulation(Population);
Sbest «— GetBestSolution(Population);

while = StopCondition() do

Parents «— SelectParents(Population, Populationsize);
Children «— @;
foreach Parenti, Parent2 € Parents do
Childi, Child2 < Crossover(Parenti, Parent2, Pcrossover);
Children <« Mutate(Childi, Pmutation);
Children «— Mutate(Child2, Pmutation);
end
EvaluatePopulation(Children);

MemeticPopulation < SelectMemeticPopulation(Children, MemePopsize);

foreach Si € MemeticPopulation do
Si «— LocalSearch(Si);

end

Population < Replace(Population, Children);
Spest «— GetBestSolution(Population);

end
return Sbest;
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Function CA(problem) returns a state that is a local optimum
Input: Problemsize, Populationnum

Qutput: Sbest

Population «— InitializePopulation(Problemsize, Populationnum);
Belief Space « Initialize BeliefSpace (Problemsize, Populationnum);

Svest «— GetBestSolution(Population);

while ~ StopCondition() do

EvaluatePopulation(Population);
Children «— ReproduceWithInfluence(Population, Belief Space);
Population «— Select(Children, Population);

Beliefcandidate «— AcceptBelief(Population);
UpdateBelief Space(Belief Space, Beliefcandidate);

Sbest «— GetBestSolution(Population);
end

return Sbest;
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Column number

Experiment
number
1 2 3 4
1 1 1 1 1
2 1 2 2 2
3 1 3 3 3
- 2 1 2 3
5 2 2 3 1
6 2 3 1 2
7 3 1 3 2
8 3 2 1 3
9 3 3 2 1
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Function TGA@robIem) returns a state that is a local optimum
Input: Populationsize, P l’Oblemsizc, Pcrossover, Pmutation
Qutput: Sbest

Population « InitializePopulation(Populationsize, Problemsize);
EvaluatePopulation(Population);
Stest «— GetBestSolution(Population):;

while = StopCondition() do

Parents < SelectParents(Population, Populationsize);

Children « 0;

foreach Parenti, Parent2 € Parents do ‘
Child1, Child2 « Crossover(Parenti, Parent2, Perossover);

Childs «— Taguchi-Method(Childi, Child2);

Children «— Mutate(Child3, Pmutation);
end
EvaluatePopulation(Children);
Population «— Replace(Population, Children);
Sbest «— GetBestSolution(Population);
end
return Sbest;
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Chromosome C: : 1.0, 1.0, 1.0, 1.0, 0.0, 0.0, 0.0.
Chromosome C: : 0.0, 0.0, 0.0, 0.0, 1.0, 1.0, 1.0.



Factors (f) R
A B C D E F G
Experiment Column number Function
Number (i) | 2 3 4 5 6 7 value 7
1 1.0 1.0 1.0 1.0 0.0 0.0 0.0 4.0 140
2 1.0 1.0 1.0 0.0 1.0 1.0 1.0 6.0 1/6.0
3 1.0 0.0 0.0 1.0 0.0 1.0 1.0 4.0 114.0
4 1.0 0.0 0.0 0.0 1.0 0.0 0.0 2.0 120
5 0.0 1.0 0.0 1.0 1.0 0.0 1.0 4.0 1/4.0
6 0.0 1.0 0.0 0.0 0.0 1.0 0.0 2.0 12.0
7 0.0 0.0 1.0 1.0 1.0 1.0 0.0 4.0 1/4.0
8 0.0 0.0 1.0 0.0 0.0 0.0 1.0 20 120
Ep 1.167*  1.167* 1167 ! 1.5 1S 1.5
Ep 1.5% 1.5* 1.5 1.667 1.167 1.167 1.167
Optimal level 2° 2* 2 2 1 1 1
Optimal
0.0 0.0 0.0 0.0 0. . .
chromosome 0 00 0.0
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Function ARO(problem) returns a state that is a local maximum
Input: Problemsize
Output: Sbest

Parent « InitializeParent(Problemsize);
EvaluateSolution(Parent);
while — StopCondition() do
Larva « Mutate(Parent);
Bud < Crossover(Parent, Larva);
EvaluateSolution (Bud);
if Fitness(Bud) > Fitness(Parent) then
Parent < Bud;
end
end

Sbest «<— Parent;
return Sbest;
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Function AIS(problem) returns a state that is a local optimum
Input: Populationsize, Selectionsize, Problemsize, Clonerate, Pmutation
Output: Sbest

Population « InitializePopulation(Populationsize, Problemsize);
EvaluatePopulation(Population);
Stest «— GetBestSolution(Population);
while = StopCondition() do
Populationselect «— Select(Population, Selectionsize);
Populationclones «— @;
foreach pi € Populationselect do
Populationciones «— Clone(pi, Clonerate);
end
foreach pi € Populationclones do
Populationnew «— Hypermutate(pi, Pmutation);
end
EvaluatePopulation(Populationnew);
Population « Replace(Population, Populationnew);
Sbest < GetBestSolution(Population);

end
return Sbest;
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