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15 5.571 64 48 18
16 4.609 72 50 21
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M =min(M) (6-4)
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B 13 [ERE =R KRk

xR 3 EE=RBLIEE

Bt BankE | BRaRE | BEsEEme @%igiﬁ
1 23.30642 115 88 15
2 24.08997 115 65 15
3 22.30582 105 67 15
4 22.55612 110 60 15
5 20.49934 96 72 15
6 24.40634 118 69 15
7 25.5565 116 83 15
8 22.32895 106 58 15
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Mt &
1.main F PR %L :

clc

clear all

suoyin=xlsread("'[X %I /) 1 .x1sx");
xy_origin=xlsread("zuobiao.xlsx");
xy=suoyin(:,1); % nJIEFE1 23
Xy=xXy(~isnan(xy));
Xy=Xy_origin(xy,:,:);

x_pos = xy(:,1);

y_pos = xy(:,2);

difficulty = xy(:,4);

D = pdist(xy(:,1:2));

temp _mat_time_dis = squareform(D)./100; %[ 1] FA3 Ay 73
mat_time dis = zeros(length(x_pos),length(x_pos));

%o I 148 A 1]

for i=1:length(x_pos)

for j=i+1:length(x_pos)

mat_time dis(i,j) = temp mat time dis(i,j) +

difficulty(j);

end
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end
mat_time dis = mat _time dis+mat_time dis.";

dmat=mat time dis;

nSalesmen = 4;

minTour = 7;

popSize = 120;

numlter = 5¢4;

[optRoute,optBreak,minDist] =

mtspof ga(xy(:,1:2),dmat,nSalesmen,minTour,popSize,numlter,1,1);

lujing=xy(optRoute,3)

shijian=xlIsread("shijian.xlsx");
dian=xlIsread("dian.xlsx");
renshu=0;
fori=1:14
shijian_zong=0;
for j=1:27
shijian_zong = shijian_zong+shijian(dian(i,j),dian(i,j+1));
end
renshu(i)=(180-shijian_zong);

end
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2.mtspof ga Bt & HIL KL

function varargout =
mtspof ga(xy,dmat,salesmen,min_tour,pop_ size,num_iter,show prog,sho
W_res)
nargs = §;
for k = nargin:nargs-1
switch k
case 0
xy = 10*rand(40,2);
case 1
N = size(xy,1);
a = meshgrid(1:N);
dmat = reshape(sqrt(sum((xy(a,:)-xy(a',:)).”2,2)),N,N);
case 2
salesmen = 5;
case 3
min_tour = 1;
case 4
pop_size = 80;
case 5
num_iter = 5e3;
case 6

show prog =1;
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case 7
show res = 1;
otherwise
end

end

[N,dims] = size(xy);
[nr,nc] = size(dmat);
if N~=nr| N~=nc

error('[nvalid XY or DMAT inputs!")

n=N -2;

salesmen = max(1,min(n,round(real(salesmen(1)))));

min_tour = max(1,min(floor(n/salesmen),round(real(min_tour(1)))));
pop_size = max(8,8*ceil(pop_size(1)/8));

num_iter = max(1,round(real(num_iter(1))));

show prog = logical(show prog(1));

show_res = logical(show_res(1));

num_brks = salesmen-1;
dof =n - min_tour*salesmen;
addto = ones(1,dof+1);

for k = 2:num_brks
24



addto = cumsum(addto);
end

cum_prob = cumsum(addto)/sum(addto);

pop_rte = zeros(pop_size,n);
pop_brk = zeros(pop_size,num_brks);
for k = 1:pop_size
pop_rte(k,:) = randperm(n)+1;
pop_brk(k,:) = randbreaks();

end

clr=[100;001;0.6701;010;10.50];
if salesmen > 5
clr = hsv(salesmen);

end

global min = Inf;

total dist = zeros(1,pop_size);

dist_history = zeros(1,num_iter);
tmp_pop_rte = zeros(8,n);

tmp_pop_brk = zeros(8,num_brks);
new_pop_rte = zeros(pop_size,n);
new_pop_brk = zeros(pop_size,num_brks);

if show_prog
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pfig = figure('Name',  MTSPOF GA | Current Best
Solution','Numbertitle','off');
end
for iter = l:num_iter
for p = 1:pop_size
d=0;
p_rte = pop_rte(p,:);
p_brk =pop_brk(p,:);
rmg = [[1 p_brk+1];[p_brk n]]';
for s = 1:salesmen
d=d + dmat(1,p_rte(rng(s,1)));
for k = rng(s,1):rng(s,2)-1
d=d+ dmat(p_rte(k),p_rte(k+1));
end
d =d + dmat(p_rte(rng(s,2)),N);
end
total dist(p) = d;

end

[min_dist,index] = min(total dist);
dist_history(iter) = min_dist;
if min_dist < global min

global min = min_dist;
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opt_rte = pop_rte(index,:);
opt_brk =pop brk(index,:);
rmg = [[1 opt_brk+1];[opt_brk n]]'’;
if show prog
figure(pfig);
for s = 1:salesmen
rte = [1 opt_rte(rng(s,1):rng(s,2)) NJ;
if dims == 3, plot3(xy(rte,1),xy(rte,2),xy(rte,3),".-
''Color',clr(s,:));
else plot(xy(rte,1),xy(rte,2),".-','Color’,clr(s,:)); end
title(sprintf("Total Distance = %1.4f, Iteration
= %d',min_dist,iter));
hold on
end
if dims == 3,
plot3(xy(1,1),xy(1,2),xy(1,3),ko",xy(N,1),xy(N,2),xy(N,3),’ko");
else plot(xy(1,1),xy(1,2),'ko",xy(N,1),xy(N,2),'ko"); end
hold off
end

end

rand_grouping = randperm(pop_size);

for p = 8:8:pop_size
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rtes = pop_rte(rand_grouping(p-7:p),:);
brks = pop brk(rand grouping(p-7:p),:);
dists = total _dist(rand_grouping(p-7:p));
[ignore,idx] = min(dists);
best of 8 rte = rtes(idx,:);
best of 8 brk = brks(idx,:);
rte_ins_pts = sort(ceil(n*rand(1,2)));
I =rte_ins_pts(1);
J=rte_ins pts(2);
for k = 1:8 % Generate New Solutions
tmp pop_rte(k,:) =best of 8 rte;
tmp_pop_brk(k,:) =best_of 8 brk;
switch k
case 2
tmp pop_rte(k,I:J) = fliplr(tmp _pop_rte(k,I:J));
case 3
tmp pop_rte(k,[IJ]) =tmp pop rte(k,[J I]);
case 4
tmp pop_rte(k,I:J) =tmp pop rte(k,[I+1:J I]);
case 5
tmp pop_brk(k,:) = randbreaks();
case 6
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tmp pop_rte(k,I:J) = fliplr(tmp _pop_rte(k,I:J));
tmp pop_brk(k,:) = randbreaks();
case 7
tmp pop_rte(k,[IJ]) =tmp pop rte(k,[J I]);
tmp pop_brk(k,:) = randbreaks();
case 8
tmp pop_rte(k,I:J) =tmp pop rte(k,[I+1:J I]);
tmp pop_brk(k,:) = randbreaks();
otherwise
end
end
new_pop_rte(p-7:p,:) =tmp pop_rte;
new_pop_brk(p-7:p,:) = tmp pop_brk;
end
pop_rte = new_pop_rte;
pop_brk =new_pop_ brk;

end

if show_res
figure('Name', MTSPOF_GA | Results','Numbertitle','off");
subplot(2,2,1);
if dims == 3, plot3(xy(:,1),xy(:,2),xy(:,3),'k.");

else plot(xy(:,1),xy(:,2),'k."); end
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title('City Locations');
subplot(2,2,2);
imagesc(dmat([1 opt_rte N],[1 opt_rte N]));
title('Distance Matrix');
subplot(2,2,3);
mg = [[1 opt_brk+1]; opt_brk n]]’
for s = 1:salesmen
rte = [1 opt_rte(rng(s,1):rng(s,2)) NJ;
if dims == 3, plot3(xy(rte,1),xy(rte,2),xy(rte,3),' .-
','Color',clr(s,:));
else plot(xy(rte,1),xy(rte,2),".-','Color’,clr(s,:)); end
title(sprintf('Total Distance = %1.4f,min_dist));
hold on;
end
if dims == 3,
plot3(xy(1,1),xy(1,2),xy(1,3),ko",xy(N,1),xy(N,2),xy(N,3),’ko");
else plot(xy(1,1),xy(1,2),%ko',xy(N,1),xy(N,2),'’ko"); end
subplot(2,2,4);
plot(dist_history,'b','LineWidth',2);
title('Best Solution History');
set(gca, XLim',[0 num_iter+1],"YLim',[0 1.1*max([1
dist_history])]);
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end

if nargout
varargout{l} = opt_rte;
varargout{2} = opt_brk;

varargout{3} = min_dist;

end
function breaks = randbreaks()
if min_tour == 1
tmp_brks = randperm(n-1);
breaks = sort(tmp_brks(1:num_brks));
else
num_adjust = find(rand < cum_prob,1)-1;
spaces = ceil(num_brks*rand(1,num_adjust));
adjust = zeros(1,num_brks);
for kk = I:num_brks
adjust(kk) = sum(spaces == kk);
end
breaks = min_tour*(1:num_brks) + cumsum(adjust);
end
end

end
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