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A% initialize population:

cuckooPop = cell(numCuckooS,1);
4 initialize egg laying center for each cuckoo
for cuckooNumber = 1:numCuckooS
cuckooPop{cuckooNumber}.center = ( varHi-varLo )*rand(l,npar
) + varlo;
end

iteration = 0;

goalPoint (varHi - varLo)*rand(l,npar) + varLo; % a random
goalpoint to start COA

maxProfit = -feval(costFunction,goalPoint);

globalBestCuckoo = goalPoint;

globalMaxProfit = maxProfit;

profitVector = [];
while ( (iteration <= maxIter) && (-maxProfit > accuracy) )

iteration = iteration + 1

4 initialize number of eggs for each cuckoo
for cuckooNumber = 1:numCuckooS
cuckooPop{cuckooNumber}.numberO0fEggs = floor( (
maxNumberO0fEggs - minNumberOfEggs) * rand +
minNumberOfEggs );
end

/4 get total number of available eggs between all cuckooS
summ = O;
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for cuckooNumber = 1:numCuckooS
summ = summ + cuckooPop{cuckooNumber}.numberOfEggs;
end

% calculate egg laying radius for each Cuckoo, considering

problem
4 limitations and ratio of each cuckoo's eggs
for cuckooNumber = 1:numCuckooS

cuckooPop{cuckooNumber}.egglayingRadius = cuckooPop{
cuckooNumber}.number0fEggs/summ * ( radiusCoeff * (
varHi-varLo) );
end

# To lay eggs, we produced some radius values less than egg
laying
% radius of each cuckoo
for cuckooNumber = 1:numCuckooS
cuckooPop{cuckooNumber}.egglayingRadiuses = cuckooPop{
cuckooNumber}.egglayingRadius * rand(cuckooPop{
cuckooNumber}.numberOfEggs ,1) ;

end
for cuckooNumber = 1:numCuckooS
params = cuckooPop{cuckooNumber}.center; 4 get
center wvalues
tmpRadiuses = cuckooPop{cuckooNumber}.egglayingRadiuses;
numRadiuses = numel (tmpRadiuses) ;

/4 divide a (hyper)circle to 'numRadiuses' segments

/ This 41s to search all over the current habitat

angles = linspace (0,2*pi,numRadiuses) ; /4 in Radians
newParams = [];
for cnt = 1:numRadiuses
addingValue = zeros(1l,npar);
for iii = 1:mnpar
randNum = floor (2*rand)+1;
addingValue(iii) = (-1) "randNum * tmpRadiuses(

cnt)*cos(angles(cnt)) + tmpRadiuses(cnt)*sin(
angles (cnt)) ;
end
newParams = [newParams; params + addingValue ];
end

% check for wariable limits

newParams (find (newParams>varHi)) = varHi;
newParams (find (newParams<varLo)) = varlo;
cuckooPop{cuckooNumber}.newPosition4Egg = newParams;

end
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/i Now egg laying %s done

% Now that egg positions are found, they are laid, and so
its time to

/% rTemove the eggs on the same positions (because each egg
only can go to omne mnest)

for cuckooNumber = 1:numCuckooS
tmpPopulation = cuckooPop{cuckooNumber}.newPosition4Egg;
tmpPopulation = floor (tmpPopulation * 1e20)/1e20;
ii = 2;
cntt = 1;
while ii <= size(tmpPopulation,1) || cntt <= size(

tmpPopulation,1)

if all((tmpPopulation(cntt,:)
))
tmpPopulation(ii,:) = [];

tmpPopulation (ii,:)

end
ii = ii + 1;
if ii > size(tmpPopulation,l1) && cntt <= size(
tmpPopulation,1)
cntt = cntt + 1;
ii = cntt + 1;
if ii > size(tmpPopulation,1)
break
end
end
end
cuckooPop{cuckooNumber}.newPosition4dEgg = tmpPopulation;
end

/4 Now we evalute egg positions
for cuckooNumber = 1:numCuckooS
cuckooPop{cuckooNumber}.profitValues = -feval(
costFunction, [cuckooPop{cuckooNumber}.center ;
cuckooPop{cuckooNumber}.newPositiondEgg]) ;
end

/4 Now we check to see if cuckoo population is more than
mazNumOfCuckoos

/4 this case we should keep 1st maxzNumOfCuckoos cuckoos and
kill the others

allPositions = [];

whichCuckooPopTheEggBelongs = [];

tmpProfits = [];

if numCuckooS > maxNumOfCuckoos
for cuckooNumber = 1:numCuckooS
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else

tmpProfits = [tmpProfits; cuckooPop{cuckooNumber}.
profitValues];

allPositions = [allPositions; [cuckooPop{
cuckooNumberl}.center; cuckooPop{cuckooNumber}.
newPositiondEgg(:,1:npar)]l];

whichCuckooPopTheEggBelongs = [
whichCuckooPopTheEggBelongs; cuckooNumber*ones(
size (cuckooPop{cuckooNumber}.newPositiond4Egg(:,1:
npar) ,1),1) 1;

end

/4 mow we sort cuckoo profits

[sortedProfits, sortingIndex] = sort(tmpProfits,'descend
l);

/4 Get best cuckoo to be copied to next generation

bestCuckooCenter = allPositions(sortingIndex (1) ,1l:npar);

sortedProfits = sortedProfits (1:maxNumOfCuckoos) ;

allPositions = allPositions(sortingIndex(1:

maxNum0fCuckoos) ,:);
clear cuckooPop

for ii = 1:maxNumOfCuckoos
cuckooPop{ii}.newPosition4Egg = allPositions(ii,:);
cuckooPop{ii}.center = allPositions(ii,:);

cuckooPop{iil}.profitValues = sortedProfits(ii);
end

numCuckooS = maxNumOfCuckoos;
for cuckooNumber = 1:numCuckooS
tmpProfits = [tmpProfits; cuckooPop{cuckooNumber}.
profitValues];
allPositions = [allPositions; [cuckooPop{

cuckooNumber}.center; cuckooPop{cuckooNumber}.
newPosition4Egg(:,1:npar)] 1;

whichCuckooPopTheEggBelongs = [
whichCuckooPopTheEggBelongs; cuckooNumber*ones(
size (cuckooPop{cuckooNumber}.newPosition4Egg(:,1:
npar) ,1),1) 1;

end
[sortedProfits, sortingIndex] = sort(tmpProfits,'descend
")
/4 Get best cuckoo to be copied to next gemneration
bestCuckooCenter = allPositions(sortingIndex (1) ,1:npar);
end
maxProfit = sortedProfits(1);
currentBestCuckoo = bestCuckooCenter;
currentMaxProfit = -feval(costFunction,currentBestCuckoo);

if currentMaxProfit > globalMaxProfit

globalBestCuckoo = currentBestCuckoo;
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globalMaxProfit = currentMaxProfit;

end
/i, ======== now we have some eggs that are safe and will grow
up === ==

4 first we put all egg positions under each other
allPositions = [];
whichCuckooPopTheEggBelongs = [];
for cuckooNumber = 1:numCuckooS
allPositions = [allPositions; cuckooPop{cuckooNumber}.
newPosition4Egg(:,1:npar)];
whichCuckooPopTheEggBelongs = [
whichCuckooPopTheEggBelongs; cuckooNumber*ones (size(
cuckooPop{cuckooNumber}.newPositiond4Egg(:,1:npar),1)
1) 15

end

if sum(var(allPositions)) < cuckooPopVariance
break

else
[clusterNumbers, clusterCenters] = kmeans(allPositions,

knnClusterNum, 'emptyaction', 'singleton');

end

/s make mewly made clusters

cluster = cell(knnClusterNum,1);

for ii = 1:knnClusterNum
cluster{ii}.positions = [];
cluster{ii}.profits = [];

end

pointer = zeros (numel (cuckooPop),1);
for tmpCounter = 1:numel (cuckooPop)
nEggs = size(cuckooPop{tmpCounter}.newPosition4Egg,1);
pointer (tmpCounter) = nEggs;
end
for cnt = 1:length(clusterNumbers)
cluster{clusterNumbers(cnt)}.positions = [cluster{
clusterNumbers (cnt)}.positions; cuckooPop{
whichCuckooPopTheEggBelongs (cnt)}.newPosition4Egg (end
-pointer (whichCuckooPopTheEggBelongs (cnt))+1,1:npar)
1;
cluster{clusterNumbers(cnt)}.profits = [cluster{
clusterNumbers (cnt)}.profits; cuckooPop{
whichCuckooPopTheEggBelongs (cnt)}.profitValues (end-
pointer (whichCuckooPopTheEggBelongs (cnt))+1)1];
pointer (whichCuckooPopTheEggBelongs (cnt)) = pointer(
whichCuckooPopTheEggBelongs (cnt)) - 1;
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end

/4, Determine the best cluster
f mean = zeros(knnClusterNum,1);
for cnt = 1:knnClusterNum
f_mean(cnt) = mean(cluster{cnt}.profits);
end

[sorted_f_mean, sortingIndex_f_mean] = sort(f_mean, 'descend'
);

maxFmean = sorted_f mean(1); index0fBestCluster =
sortingIndex_f_mean(1);

4 mow that we know group with number 'indexzOfBestCluster' <s
the best we

/% should select their best point az Goal Point of other
groups

[maxProfitInBestCluster, index0fBestEggPosition] = max(
cluster{index0fBestCluster}.profits);

goalPoint = cluster{index0fBestCluster}.positions(
index0fBestEggPosition,l:npar) ;

/4 mow all other mature Cuckoos must go toward this goal
point for laying
4 their eggs

numNewCuckooS = O0;
for cntClstr = 1:size(cluster,1)
tmpCluster = cluster{cntClstr};
tmpPositions = tmpCluster.positions;
for cntPosition = 1l:size(tmpPositions,1)
tmpPositions (cntPosition,:) = tmpPositions(

cntPosition,:) +
motionCoeff * rand(1l,

npar) .* (
goalPoint -
tmpPositions(
cntPosition,:));

end

/4 check if wariables are in range

tmpPositions (find ( tmpPositions>varHi )) = varHi;
tmpPositions (find( tmpPositions<varLo )) = varLo;

/% update cluster positions

cluster{cntClstr}.positions = tmpPositions;
cluster{cntClstr}.center = mean(tmpPositions) ;

/i update number of cuckoos: numCuckooS

numNewCuckooS = numNewCuckooS + size(cluster{cntClstr}.

positions,1);
end
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numCuckooS = numNewCuckooS;
/4 update cuckooPop
clear cuckooPop
cuckooPop = cell(numCuckooS,1);
cntNumCuckooS = 1;
for cnt = 1:size(cluster,1)
tmpCluster = cluster{cnt};
tmpPositions = tmpCluster.positions;
for cntPosition = 1l:size(tmpPositions,1)
cuckooPop{cntNumCuckooS}.center = cluster{cnt}.
positions(cntPosition,1:npar);
cntNumCuckooS = cntNumCuckooS + 1;
end
end
% Copy the Best cuckoo and its randomized form of this
population to go
4 to the mext generation

currentBestCuckoo = bestCuckooCenter;
currentMaxProfit = -feval (costFunction,currentBestCuckoo);
if currentMaxProfit > globalMaxProfit
globalBestCuckoo = currentBestCuckoo;
globalMaxProfit = currentMaxProfit;
end
cuckooPop{end}.center = globalBestCuckoo; /7 This %s because

the best cuckoo will live longer and won't die right
after egg laying

cuckooPop{end}.profitValues = -feval(costFunction, cuckooPop{

end}.center);

tmp = rand(l,npar).*globalBestCuckoo;

tmp (find ( tmp>varHi )) = varHi;

tmp (find ( tmp<varLo )) = varLo;

cuckooPop{end-1}.center = tmp;

cuckooPop{end-1}.profitValues = -feval(costFunction,
cuckooPop{end-1}.center) ;

end % end of while
A% Now Algorithm has stopped

disp('Best Params = ')
disp(globalBestCuckoo ')

fprintf ('\n')

disp('Cost = ')
disp(-globalMaxProfit)
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