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function [best_x, best_y] = ES_MU_plus_LAMBDA(mu, lambda, ngenes)
X Initialize population P with mu random individuals
P = initializePopulation(mu,ngenes);

X Evaluate fitness of each individual in P
fit_P = evaluateFitness(P);

/. Set the current gemeration
g=0;

X Repeai until terminaiion condition is met
while terminationConditionNotMet ()
% Create an empty offspring population @
Q=0;

% Repeat until § is of size lambda

while size(Q, 1) < lambda
X Select a parent from P using any selection method (random, binary tou
parent = selectionMethod(P);

X Perform mutation on the parent to create an offspring

function [x_opt, f_opt] = GA_BE_1D(f,a,b,generations,chrsize,popsize,pmutallgenes,displayAndPlot)

1 Generate the initial population
= BE_initpop(chrsize,popsize);

X Computing the fitness of each individual in the initial population
fit_P = evaluatefitness(f,P,a,b);

for t = 2igenerations /> ik aovtecingd oy Yo dve feendde n@UkoNs

% 1. Create the Mating Pool (MP) using binary tournment selection

= binarytournement (P,fit_P,popsize); (e
- il voth wolskpy 7 -it ‘oot @amide
% 2. Reshuffle the Mating Pool o6 withh
MP = MP(randperm(popsize),:); vty l’t:%m ra

% 3. Apply the crossover operator to each pair in the MP, to obtain offsprings @
for i=1:2:popsize

QC[i,i+1],:) = BE_XOVER_singlepoint (MP(i,:) ,MP(i+1,:));
end

offspring = mutation(parent);

% 4. Apply mutation operator to obtain the mutated version of §
for i=1:popsize

BE_MUT_unif_all(Q(i,:),pmutallgenes);

% Add the offspring to Q@
Q = [Q; offspringl;

end end
% Evaluate fitness of each tndividual in % 6. Evaluate the fitness of §
fit_Q = evaluateFitness(Q); fit_Q = evaluatefitness(f,Q,a,b);
% Combine P and @ to obtain a combined population R % 6. Compute R as the union of P and @
= [P; Q); fit R = [fit P; fit Ql; R = [P; Q); fit R = [fit_P; fit_Q);
% Sort population R in descending order based on fitmess % 7. Compute the new population P, by taking the best individuals from R

[~, indices] = sort(fit_R, 'descend'); [-,ind) = sort(fit_R,"ascend");

P = R(ind(1: i - fit_; _P = fit R(ind(1: i H
% Select the top mu individuals from R to form the nezt generation P Ll (1nd(1:popaize), :) St * (1nd(1:popsize})
= R(indices(1:mu), :); fit P = fit R(indices(i:m)); % 8. Let the new population new_P become the current population and do the same for the fitness
Pe: P = new_P; fit_P = fit_new_P;
% Increment generation counter g by 1 ond
g=g+ 1;
S [f_opt, ind] = min(fit_P);

% Return the best individual in the final population P as the result x_opt = logicallreal(P(ind,:),a,b);

[~, best_index ] = min(fit_P);
best_x = P(best_index,:); best_y = fit_P(best_index);
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