
TSP and Sudoku



Hopfield Neural Neworks

• TSP

http://134.208.26.59/AdvancedNA/MethodII/CombinatorialOptimization/methodII-2.pdf






TSP and Potts 
model

http://134.208.26.59/AdvancedNA/MethodIII/PottsTSP.pdf
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Potts Mean Field Annealing  
for TSP

• MATLAB Coding 



function demoMFA_TSP() 
    mode=1; 
    switch mode 
        case 1 
            T0=1; 
            tscale=0.99; 
        case 2 
            tscale=0.9995; 
            T0=0.5; 
    end 
    A=1;    N=20; 
    [D x]=TSP_data(N); 
    loop=50; 
    seq=MFA_TSP(T0,D,loop,tscale,A); 
    plot_tour(x,seq);  
     
return 
function plot_tour(x,seq) 
    N=length(seq);figure;hold on; 
    for i=1:N-1 
        s=seq(i);t=seq(i+1); 
        plot(x(1,[s t]),x(2,[s t])); 
    end 
    s=seq(N);t=seq(1); 
    plot(x(1,[s t]),x(2,[s t])); 
    plot(x(1,:),x(2,:),'.'); 
return 
function [D x]=TSP_data(N)  
    x=rand(2,N); 
    for i=1:N 
        for j=1:N 
            D(i,j)=norm(x(:,i)-x(:,j)); 
        end 
    end



function seq=MFA_TSP(temp,D,loop,tscale,A); 
N=size(D,1); 
K=N; 
v = 1/K+(rand(N,K)-0.5)/1000; 
sat = sum(sum(v.*v))/N; 
vmini=N*N;ii=0; 
while sat < 0.99 
    % E step 
 [v] = update_v_tsp(N,temp,A,v,loop,D); 
    % M step 
    sat = sum(sum(v.*v))/N; 
    temp  = temp*tscale; 
    ii=ii+1; 
    if mod(ii,10)==0 
    fprintf('Tmp:%7.5f sat:%7.5f \n',temp,sat); 
    end 
end 
[vd,tour_length]= v2tour_length(v,D); 
fprintf('validity %d tour_length: %f\n',vd,tour_length); 
[vv seq]=max(v);



function [v]=update_v_tsp(N,temp,A,v,loop,D) 
v = v+(rand(N,N)-0.5)*10.^-8; 
indp=[N 1:N-1];indn=[2:N 1]; 
for j = 1:loop 
    tempv=v; 
 for i = 1:N 
        term1=sum(v)-v(i,:); 
        termD=sum(v(:,indp).*repmat(D(i,:)',1,N)); 
        termD=termD+sum(v(:,indn).*repmat(D(i,:)',1,N)); 
        ui=(termD+A*term1)/temp; 
  ui=ui-max(ui); 
        ui=exp(-ui); 
        v(i,:)=ui/sum(ui); 
    end 
    if sum(sum(abs(tempv-v))) < 10.^-8 
        j=loop+1; 
    end 
end



function [vd,tour_length]= v2tour_length(v,D) 
    N=size(D,1); 
    [vv v_stop]=max(v'); 
    vd=0;tour_length=0; 
    for i=1:length(v_stop) 
        ip1=i+1; 
        if ip1 > N 
            ip1=1; 
        end 
        if v_stop(i)==v_stop(ip1) 
            vd=vd+1; 
        else 
            tour_length=tour_length+D(v_stop(i),v_stop(ip1)); 
        end 
    end


