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LAMPIRAN 

Matlab Code 

function [besttour,mincost]=aco(d,iter,n_ants) 
tic 
%d is the n x n distance matrix. 
%iter is the number of iterations. 
%n_ants is the number of ants. 

  
m=n_ants;%number of ants. 
n=length(d);%number of nodes. 

  
alpha=2;%order of ants' sight effect. 
beta=1;%order of trace's effect. 
gamma=0.1;%evaporation coefficient. 

  
%% ### Generate visibility matrix ### 

  
h=zeros(n); 
for i=1:n 
    for j=1:n 
        if d(i,j)==0 
            h(i,j)=0; 
        else 
            h(i,j)=1/d(i,j);    %inverse distance 
        end 
    end 
end 

  
rute=zeros(m,n);  % rute for m ants 
thoinit=1000*ones(n);%initial tho. 
fprintf('iter,distance\n'); 
for x=1:iter 
    %% ### Generate ants route ### 

     
    for i=1:m  %ants initial placing. 
        rute(i,1)=1;%ants start from node 1 
    end 

     
    for i=1:m %for all ants 
        mh=h;   %copy visibility matrix 
        for j=1:n %next node 
            c=rute(i,j); %current city, choosing the next node 
            mh(:,c)=0;   %invalidate visited node 
            tho=(mh(c,:).^alpha).*(thoinit(c,:).^beta); %calculate 

pheromone level 
            s=(sum(tho));   %sum of tho 
            p=(1/s).*tho;  %probability marix of (1,n) dimension 

  
            r=rand; %random value between 0 and 1 
            s=0; 
            for k=1:n %number of nodes 



 

87 

                s=s+p(k);%calculate cumulative number of node 
                if r<=s 
                    rute(i,j+1)=k; %choose node k as the next stop 
                    break 
                end 
            end 
        end 
    end 

     
    % make route cyclic 
    rute_c=horzcat(rute,rute(:,1)); %add first city to the end of 

ant's route 

     
    %% ### Compute Distances and Keep The Best Route ### 

  
    %compute total distance of path traversed by each ant 
    f=zeros(m,1); 
    for i=1:m %number of ant 
        s=0; 
        for j=1:n 
            s=s+d(rute_c(i,j),rute_c(i,j+1)); 
        end 
        f(i)=s; 
    end 

     
    [minf,idk]=min(f); 
    fprintf('%d,%f\n',x, minf); 
    if x == 1 || minf < best_distance 
        % update best route on iteration 1 or if we get a better 

distance 
        best_distance=minf; 
        best_iteration=x; 
        best=rute_c(idk,:); 
    end 

  

     
    %% ### Update Pheromone ### 

  
    % Evaporate thoinit 
    thoinit=(1-gamma)*thoinit; 
    for i=1:m % for all ant 
        for j=1:n % for all nodes 
            dt=1/f(i);%inverse total distance, delta pheromone 
            

thoinit(rute_c(i,j),rute_c(i,j+1))=thoinit(rute_c(i,j),rute_c(i,j+

1))+dt; %updating traces 
        end 
    end 
end 
disp('The best route is first found on iteration:'); 
disp(best_iteration); 
besttour=best; 
mincost=best_distance; 
toc 

 


