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%main program for ACO applied to sales man problem [Mohamed Eladawy]. This

randonmn

%program will use a function called ACreateModel . mo. This program

%the flow chart in fig.6 and the previous steps from 1 to 10.

clc;

clear;

%% Ask for the number of cities.

st=input(  'enter no. of cities: ' st ),

NumberOfCities=str2num(st);

% Cal l a function filled ftQr edatsetModbeut e the cities

%area 100x100 units.

model=CreateModel(NumberOfCities); %to choose cities indices randomly

for k=1:NumberOfCities % numbering cities from 1 to NumberOfCities
CityNumber(k)=k;

end

%% ACO Parameters and initial values

MaxIteration=10; % Maximum Number of Iterations

NumkerOfAnts=NumberOfCities; % Number of Ants (Population Size)

tau0=10 /(Numbe rOfCities*mean(model.D(:))); % Initial Pheromone

alpha=1; % Phromone Exponential Weight

beta=1; % Segment le ngth Exponential Weight

rho=0.05; % Evaporation Rate

eta=1./model.D; % Heuristic Information Matrix

tau=tauO*ones(Nu  mberOfCities,NumberOfCities); % initial Pheromone Matrix

% ACO Main Loop
TotalTourLengths=][];
for it=1:Maxlteration
% Move A nts
TourLengths=zeros(1,NumberOfCities); %Vector contain lengths of all tours
%in each iteration
AntTour=zeros(NumberOfCities,NumberOfCities+1); %matrix contain all tours
%done in each i teration
%In each iteration, we assume that there is an ant will start a tour
%starting from each one of the available cities.
for j=1:NumberOfCities %this loop represent each ant on each city
AntTour(j,1)=j;
for k=2:NumberOfAnts -1 %this| oop represent the tour by a single ant
AntPosition=AntTour(j,k - 1); %current position of the ant
AntProb=zeros(1,NumberOfCities); Y%probability that an ant will move to
% a next city
for i=1:NumberOfCities
temp=ismem ber(i,AntTour(j,:));

if temp==1
continue ;
end
AntProb(1,i)=tau(AntPosition,i)*alpha*eta(AntPosition,i)"beta;

end
s=sum(AntProb(1,:));
AntProb(1,:)=AntProb(1,:)./sum(AntProb(1,:)); % nor malizing the
%probabilities
[y,rl=max(AntProb(1,:)); %y=max. value, r is element that contain

%this max value
AntTour(j,k)=r;
if ==NumberOfCities -1
for i=1:NumberOfCities
temp=ismember(i,AntTour(j,:));
if temp==
AntTour(j,k+1)=i;
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break ;
end
end
end
end

AntTour(j,NumberOfCities+1)=AntTour(j,1); % To close the tour

%disp(AntTour );
%% Calculation of tour length
L=0;
for i=1:NumberOfCities
L=L+model.D(AntTour(j,i),AntTour(j,i+1));
end
TourLengths(1,j)=L;
%%Adding feromone on each segment of that tour
for k=1:NumberOfCities
p=AntTour(j,k);
g=AntTour(j,k+1);
tau(p,q)=tau(p,q)+Q/L;
end
end
TotalTourLengths=[TotalTourLengths TourLengths];
%disp(AntTour);
%disp(TourLengths);
[MinLength,Best]=min(TourLengths);
IterBestTour(it,:)=AntTour(Best,:);
plot(model.x(lterBestTour(it,:)),model.y(IterBestTour(it,:)),
'MarkerSize' ,10,
'MarkerFaceColor' VY
‘LineWidth' ,1.5);
xlabel( X' );
ylabel( 'y );
for k=1:NumberOfCities
text(model.x(IterBestTour(it,k))+2,model.y(IterBestTour(it,k))
[ 'City" ,num2str(IterBestTour(it,k))]);
end
title([ '‘Best Tour is: ' ;numz2str(IterBestTour(it,:))]);
disp(lterBestTour(it,:));
disp(MinLength);
%To stop the algorithm after getting the same shortest length of the
%tour three consecutive iterations.
if it>2
temp=it - 2;
flag=0;
for k=temp:it -1
if IterBestTour(k,:) ==IterBestTour(k+1,:)
flag=1;
continue ;
end
end
if flag==1;
disp( 'lterations=" ); disp(it);
break ;
end
end
end % End of program
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function model=CreateModel(NumberOfCities)
x=randi(100,1,NumberOfCities); % The x component of the cities
y=randi(100,1,NumberOfCit ies); % The y component of the cities
%Calculation of distances between cities
n=numel(x);
D=zeros(n,n);
for i=1ln -1
for j=i+1lin
D(i,j)=sqrt((x(i) - x()"2+(y () -y()"2);
D@.) - =D(i.j);
end
end
model.n=n;
model.x=x;
model.y=y;
model.D=D;
end
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