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clc;
clear;
close all;

%% Problem Definition

CostFunction = @(x,distance,end_point,route)
MOP2(x,distance,end_point,route); % Cost Function
nObj = 3;

%% NSGA-II Parameters

nDivision = 5;

Zr = GenerateReferencePoints(nObj, nDivision);
MaxIt =200; % Maximum Number of Iterations
nPop = 150; % Population Size

pCrossover = 0.9; % Crossover Percentage

nCrossover = 2*round(pCrossover*nPop/2); % Number of Parnets (Offsprings)
pMutation = 0.1, % Mutation Percentage

nMutation = round(pMutation*nPop); % Number of Mutants

mu = 0.02; % Mutation Rat

%Y.AE

route = xlIsread(' 24l . xlsx’);
distance = zeros(100,100);
for 1 =1:100
for j =1:100
distance(i,j)=norm(route(i,2:3)-route(j,2:3),2);
end
end

% end_point = 84;

%% Yo=eN ->>-

rankl = route(route(2:25,4)==1,1)+1;

% rank1 = route(route(26:50,4)==1,1)+25;
% rankl = route(route(51:75,4)==1,1)+50;
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% rank1 = route(route(76:100,4)==1,1)+75;

% rank?2 = route(route(1:25,4)==2,1);

% rank?2 = route(route(26:50,4)==2,1)+25;
% rank?2 = route(route(51:75,4)==2,1)+50;
% rank2 = route(route(76:100,4)==2,1)+75;

end_points = rankl,;

% end_points = rank2;

% end_points = [rank1;rank2];

for num_end_point = 1:length(end_points)
end_point = end_points(num_end_point);

%% Colect Parameters
params.nPop = nPop;
params.Zr = Zr;
params.nZr = size(Zr,2);
params.zmin = [];
params.zmax = [];
params.smin = [];

%% Initialization
disp(‘Staring NSGA-III ...");

empty_individual.Position = [];
empty_individual.Cost = [];
empty_individual.Rank = [];
empty_individual.shuxing = [];
empty_individual.DominationSet = [];
empty_individual.DominatedCount = [];
empty_individual.NormalizedCost = [];
empty_individual.AssociatedRef = [];
empty_individual.DistanceToAssociatedRef = [];
%% ECFERE/Y%a
pop = repmat(empty_individual, nPop, 1);
for i = 1:nPop
pop(i).Position = initial(end_point);
pop(i).Position = paixu(pop(i).Position,distance,end_point);
% pop(i).shuxing =
CostFunction(pop(i).Position,distance,end_point,route(:,4));
end
%%
% Sort Population and Perform Selection
%][pop, F, params] = SortAndSelectPopulation(pop, params);
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%% NSGA-11 Main Loop
% num_f1 = zeros(1,MaxlIt);
for it = 1:MaxIt

% Crossover
popc = repmat(empty_individual, nCrossover/2, 2);
for k = 1:nCrossover/2

i1 =randi([1 nPop]);
pl = pop(il);

i2 = randi([1 nPop]);
p2 = pop(i2);

[popc(k, 1).Position, popc(k, 2).Position] = Crossover(pl.Position,
p2.Position,end_point);

popc(k, 1).Position= paixu(popc(k, 1).Position,distance,end_point);

popc(k, 2).Position= paixu(popc(k, 2).Position,distance,end_point);

% Y»§ADP_“solution_repair =
repair(solution,distance,end_point,route)

popc(k, 1).Position= repair(popc(k,
1).Position,distance,end_point,route(:,4));

popc(k, 2).Position= repair(popc(k,
2).Position,distance,end_point,route(:,4));

popc(k, 1).Position= paixu(popc(k, 1).Position,distance,end_point);
popc(k, 2).Position= paixu(popc(k, 2).Position,distance,end_point);

end
popc = popc(:);

% Mutation
popm = repmat(empty_individual, nMutation, 1);
for k = 1:nMutation

i = randi([1 nPop]);
p= pop(l),

popm(k).Position = Mutate(p.Position,end_point);

popm(Kk).Position = paixu(popm(k).Position,distance,end_point);

% L8 APP _solution_repair =
repair(solution,distance,end_point,route)

popm(k).Position=
repair(popm(k).Position,distance,end_point,route(:,4));

popm(k).Position = paixu(popm(k).Position,distance,end_point);
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% popm(k).shuxing =
CostFunction(popm(k).Position,distance,end_point,route(:,4));

end

% Merge
pop = [pop
popc
popm]; %#ok
[pop,front_value, back value] = updatebjd(pop,distance,end_point);

for m =1: numel(pop)
pop(m).Position = paixu(pop(m).Position,distance,end_point);
pop(m).shuxing =
CostFunction(pop(m).Position,distance,end_point,route(:,4));
end
shuxings = [pop.shuxing];
mean_shuxing = mean(transpose(shuxings));
for m =1: numel(pop)
pop(m).Cost = abs(pop(m).shuxing - transpose(mean_shuxing));
end
edgs = [pop(:).Position];
for m1 = 1:numel(pop)
num_chongfu = 0;
for m2 = 1:length(pop(m1).Position)-1
chongfu_place = strfind(edgs,
[pop(m1).Position(m2),pop(m1).Position(m2+1)]);
num_chongfu = num_chongfu + length(chongfu_place);
end
pop(m1).Cost = [pop(m1).Cost;num_chongfu];
end
% Sort Population and Perform Selection
[pop, F, params] = SortAndSelectPopulation(pop, params);

% Store F1
F1 = pop(F{1});

F12 = F1;

% if numel(F1) < nPop
% F2 = pop(F{2});
% F12 = [F12;F2];
% end

% Show Iteration Information
% disp(['Iteration ' num2str(it) ': Number of F1 Members ="'
numz2str(numel(F1))]);
disp(['Iteration ' num2str(it) ': Number of F12 Members ="
num2str(numel(F12))]);
% num_f1(it) = numel(F1);
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% Plot F1 Costs

% figure(1);

% PlotCosts(F12);

% pause(0.01);
end

% plot(1:MaxIt,num_f1);
%% Results

% disp(['Final Iteration: Number of F1 Members ="' num2str(numel(F1))]);
disp(['Final Iteration: Number of F12 Members ="' num2str(numel(F12))]);
disp(‘Optimization Terminated.");

%% @E&¢
cost = [F12.Cost];
cost_single = singlecost(cost);
index = zeros(size(cost_single,2),1);
for j =1:size(cost_single,2)
for i = 1:length(F12)
if cost(1,i)==cost_single(1,j) && cost(2,i)==cost_single(2,j)
index(j)=i;
break
end
end
end
%F1 = F1(index);
bjd_points = [front_value,back value];
xlswrite('outputl 1 2 25.xlsx',bjd_points,['bjd_points',num2str(end_point)]);
for i = 1:length(index)
position = [1,F12(index(i)).Position,end_point];

xlswrite('outputl 1 2 25.xlsx’',position,['endpoint’,num2str(end_point)],['/A’,;num2str(i

)i

end
%
% clearvars -except num_end_point
end

5

clc;
clear;
close all;

%% Problem Definition
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CostFunction = @(x,distance,end_point,route)
MOP2(x,distance,end_point,route); % Cost Function
nObj = 3;

%% NSGA-II Parameters

nDivision = 5;

Zr = GenerateReferencePoints(nObj, nDivision);
MaxIt =200; % Maximum Number of Iterations
nPop = 150; % Population Size

pCrossover = 0.9; % Crossover Percentage

nCrossover = 2*round(pCrossover*nPop/2); % Number of Parnets (Offsprings)
pMutation = 0.1; % Mutation Percentage

nMutation = round(pMutation*nPop); % Number of Mutants

mu = 0.02; % Mutation Rat

%YiAE

route = xlIsread(' Y2%4dl.xIsx’);
distance = zeros(100,100);
for i =1:100
for j =1:100
distance(i,j)=norm(route(i,2:3)-route(j,2:3),2);
end
end

% end_point = 84;

%% YoEN ->>-

rankl = route(route(2:25,4)==1,1)+1,;

% rankl = route(route(26:50,4)==1,1)+25;
% rankl = route(route(51:75,4)==1,1)+50;
% rank1 = route(route(76:100,4)==1,1)+75;

% rank?2 = route(route(1:25,4)==2,1);

% rank2 = route(route(26:50,4)==2,1)+25;
% rank2 = route(route(51:75,4)==2,1)+50;
% rank2 = route(route(76:100,4)==2,1)+75;

end_points = rankl;

% end_points = rank2;

% end_points = [rank1;rank2];

for num_end_point = 1:length(end_points)
end_point = end_points(num_end_point);

%% Colect Parameters
params.nPop = nPop;
params.Zr = Zr;
params.nZr = size(Zr,2);
params.zmin = [];
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params.zmax = [];
params.smin = [];

%% Initialization
disp(‘Staring NSGA-III ...");

empty_individual.Position = [];
empty_individual.Cost = [];
empty_individual.Rank = [];
empty_individual.shuxing = [];
empty_individual.DominationSet = [];
empty _individual.DominatedCount = [];
empty_individual.NormalizedCost = [];
empty_individual. AssociatedRef = [];
empty_individual.DistanceToAssociatedRef = [];
%% ECFERE/Y%a
pop = repmat(empty_individual, nPop, 1);
for i = 1:nPop
pop(i).Position = initial(end_point);
pop(i).Position = paixu(pop(i).Position,distance,end_point);
% pop(i).shuxing =
CostFunction(pop(i).Position,distance,end_point,route(:,4));
end
%%
% Sort Population and Perform Selection
%][pop, F, params] = SortAndSelectPopulation(pop, params);

%% NSGA-11 Main Loop
% num_f1 = zeros(1,Maxlt);
for it = 1:MaxIt

% Crossover
popc = repmat(empty_individual, nCrossover/2, 2);
for k = 1:nCrossover/2

11 = randi([1 nPop]);

pl = pop(il);
12 = randi([1 nPop]);
p2 = pop(i2);

[popc(k, 1).Position, popc(k, 2).Position] = Crossover(pl.Position,
p2.Position,end_point);

popc(k, 1).Position= paixu(popc(k, 1).Position,distance,end_point);

popc(k, 2).Position= paixu(popc(k, 2).Position,distance,end_point);
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% Y-8ADP_"solution_repair =
repair(solution,distance,end_point,route)

popc(k, 1).Position= repair(popc(k,
1).Position,distance,end_point,route(:,4));

popc(k, 2).Position= repair(popc(k,
2).Position,distance,end_point,route(:,4));

popc(k, 1).Position= paixu(popc(k, 1).Position,distance,end_point);
popc(k, 2).Position= paixu(popc(k, 2).Position,distance,end_point);

end
popc = popc(:);

% Mutation
popm = repmat(empty_individual, nMutation, 1);
for k = 1:nMutation

i = randi([1 nPop]);
p= pop(l),

popm(Kk).Position = Mutate(p.Position,end_point);

popm(Kk).Position = paixu(popm(k).Position,distance,end_point);

% L8 APP _solution_repair =
repair(solution,distance,end_point,route)

popm(k).Position=
repair(popm(k).Position,distance,end_point,route(:,4));

popm(k).Position = paixu(popm(k).Position,distance,end_point);

% popm(k).shuxing =
CostFunction(popm(k).Position,distance,end_point,route(:,4));

end

% Merge
pop = [pop
popc
popm]; %t#ok
[pop,front_value, back value] = updatebjd(pop,distance,end_point);

for m =1: numel(pop)
pop(m).Position = paixu(pop(m).Position,distance,end_point);
pop(m).shuxing =
CostFunction(pop(m).Position,distance,end_point,route(:,4));
end
shuxings = [pop.shuxing];
mean_shuxing = mean(transpose(shuxings));
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for m =1: numel(pop)
pop(m).Cost = abs(pop(m).shuxing - transpose(mean_shuxing));
end
edgs = [pop(:).Position];
for m1 = 1:numel(pop)
num_chongfu = 0;
for m2 = 1:length(pop(m1).Position)-1
chongfu_place = strfind(edgs,
[pop(m1).Position(m2),pop(m1).Position(m2+1)]);
num_chongfu = num_chongfu + length(chongfu_place);
end
pop(m1).Cost = [pop(m1).Cost;num_chongfu];
end
% Sort Population and Perform Selection
[pop, F, params] = SortAndSelectPopulation(pop, params);

% Store F1
F1 = pop(F{1});

F12 = F1;

% if numel(F1) < nPop
% F2 = pop(F{2});
% F12 = [F12;F2];
% end

% Show lIteration Information

% disp(['lteration ' num2str(it) : Number of F1 Members ="
num2str(numel(F1))]);

disp(['Iteration ' num2str(it) ': Number of F12 Members ="
num2str(numel(F12))]);

% num_f1(it) = numel(F1);

% Plot F1 Costs

% figure(1);

% PlotCosts(F12);

% pause(0.01);
end

% plot(1:MaxIt,num_f1);
%% Results

% disp(['Final Iteration: Number of F1 Members ="' num2str(numel(F1))]);
disp(['Final Iteration: Number of F12 Members ="' num2str(numel(F12))]);
disp(‘Optimization Terminated.");

%% ®¢C
cost = [F12.Cost];
cost_single = singlecost(cost);
index = zeros(size(cost_single,2),1);
for j =1:size(cost_single,2)
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for i = 1:length(F12)
it cost(1,i)==cost_single(1,j) && cost(2,i)==cost_single(2,j)
index(j)=i;
break
end
end
end
%F1 = F1(index);
bjd_points = [front_value,back_value];
xlswrite('outputl 1 2 25.xlsx',bjd_points,['bjd_points',num2str(end_point)]);
for i = 1:length(index)
position = [1,F12(index(i)).Position,end_point];

xlswrite('outputl 1 2 25.xlsx',position,['endpoint’,num2str(end_point)],['/A',;num2str(i

i

%
% clearvars -except num_end_point
end

end

=]
clc;
clear;
close all;

%% Problem Definition

% CostFunction = @(x,distance,end_point,pagao,route)
MOP2(x,distance,end_point,pagao,route); % Cost Function
nObj = 2;

%% NSGA-II Parameters

nDivision = 5;

Zr = GenerateReferencePoints(nObj, nDivision);
MaxIt =100; % Maximum Number of Iterations
nPop = 150; % Population Size

pCrossover = 0.9; % Crossover Percentage

nCrossover = 2*round(pCrossover*nPop/2); % Number of Parnets (Offsprings)
pMutation = 0.1; % Mutation Percentage

nMutation = round(pMutation*nPop); % Number of Mutants

mu = 0.02; % Mutation Rat

Yol 123

% best_route = xlIsread('best_ending.xlIsx’);
best_route = xlsread('output3.xIsx’,'endpoint23);
num_route = length(best_route(:,1));

route = xIsread('FfH {4 3.xIsx', iz a6 75 )
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data_people = xIsread(‘Ffi 14 3.xlsx','S F& AT 123 FE);

people v = data_people(:,2);

distance = zeros(200,200);

for i =1:length(distance)
for j = 1:length(distance)

distance(i,j)=norm(route(i,2:end-1)-route(j,2:end-1),2);

end

end

end_point = 2;

%% Colect Parameters
params.nPop = nPop;
params.Zr = Zr,
params.nZr = size(Zr,2);
params.zmin = [];
params.zmax = [];
params.smin = [];

%% Initialization
disp('Staring NSGA-III ...";

empty_individual.Position = [];
empty_individual.Cost = [];
empty_individual.Punish = [];
empty_individual.interval = [];
empty_individual.Rank = [];
empty_individual.DominationSet = [];
empty_individual.DominatedCount = [];
empty_individual.NormalizedCost = [];
empty_individual.AssociatedRef = [];
empty_individual.DistanceToAssociatedRef = [];
%% ARG
pop = repmat(empty_individual, nPop, 1);
for i = 1:nPop
pop(i).Position = initial2(num_route);
pop(i).interval = rand(1,num_route) * 10; %rzeros(1,num_route)
pop(i).Cost
CostFunction2(pop(i).Position,pop(i).interval,best_route,people_v,distance,route(:,end));
end
%%
% Sort Population and Perform Selection
[pop, F, params] = SortAndSelectPopulation(pop, params);
% TR
ranks = [pop.Rank];
first_place = find(ranks == 1);
len_f = length(first_place);
r_place = randperm(len_f,1);
best_solution = pop(first_place(r_place)).Position;
best_solution_punish = pop(first_place(r_place)).Punish;
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best_solution_interval = pop(first_place(r_place)).interval;

%% NSGA-II Main Loop
for it = 1:MaxIt

% Crossover
popc = repmat(empty_individual, nCrossover/2, 2);
for k = 1:nCrossover/2

i1 = randi([1 nPop]);
pl = pop(il);

12 = randi([1 nPop]);
p2 = pop(i2);

[popc(k, 1).Position, popc(k, 2).Position] = Crossover2(pl.Position, p2.Position);

% IA) b

i3 = randi([1 nPop]);

p3 = pop(i3);

popc(k, 1).interval = pl.interval + rand() * (best_solution_interval - p3.interval);
popc(k, 1).interval(popc(k, 1).interval < 0) = 0;

popc(k, 1).interval(popc(k, 1).interval > 10) = 10;

i4 = randi([1 nPop]);

p4 = pop(i4);

popc(k, 2).interval = p2.interval + rand() * (best_solution_interval - p4.interval);
popc(k, 2).interval(popc(k, 2).interval < 0) = 0;

popc(k, 2).interval(popc(k, 1).interval > 10) = 10;

popc(k, 1).Cost= CostFunction2(popc(k, 1).Position,popc(k,
1).interval,best_route,people_v,distance,route(:,end));
popc(k, 2).Cost= CostFunction2(popc(k, 2).Position,popc(k,
2).interval,best_route,people_v,distance,route(:,end));
end

popc = popc(:);

% Mutation
popm = repmat(empty_individual, nMutation, 1);
for k = 1:nMutation

i = randi([1 nPop]);
p = pop(i);

popm(k).Position = Mutate2(p.Position,num_route);

popm(k).interval = p.interval;

r = randperm(num_route,2);

tmp_interval = popm(k).interval(r(1));

popm(k).interval(r(1)) = popm(k).interval(r(2));

popm(k).interval(r(2)) = tmp_interval;

popm(k).Cost =
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CostFunction2(popm(k).Position,popm(k).interval,best_route,people_v,distance,route(:,end));
end

% Merge
pop = [pop
popc
popm]; %#ok

% TR
% pop_Punish = getpunish();
for k = 1:length(pop)
pop(K).Punish = max(0,pop(k).Cost(2) - 210);
end
pop_Punish = [pop.Punish];
newpop = pop(pop_Punish == min(pop_Punish));
len_pop = numel(newpop);
if len_pop < nPop || min(pop_Punish) >0

% [~,rank] = sort(pop_Punish);

% newpop = pop(rank(1:nPop));
newpop2 = repmat(empty_individual, nPop, 1);
for k = 1:nPop

r3 = randperm(nPop,3);
[~,ran] = sort(pop_Punish(r3));
newpop2(k) = pop(r3(ran(1)));
end
newpop2_Punish = [newpop2.Punish];
[~,place_min_punish] = sort(newpop2_Punish);

if newpop2(place_min_punish(1)).Punish < best_solution_punish
best_solution = newpop2(place_min_punish(1)).Position;
best_solution_punish = newpop2(place_min_punish(1)).Punish;
best_solution_interval = newpop2(place_min_punish(1)).interval,

end

pop = newpop2(:);

else

Pop = NEWpOP;

% Sort Population and Perform Selection

[pop, F, params] = SortAndSelectPopulation(pop, params);

% Store F1
F1 = pop(F{1});

F12 = F1,

% if numel(F1) <nPop

% F2 = pop(F{2});

% F12 = [F12;F2];

% end

% Show lteration Information

% disp(['lteration ' num2str(it) : Number of F1 Members =

num2str(numel(F1))]);
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disp(['lteration " num2str(it) : Number of F12 Members = ' num2str(numel(F12))]);
% num_f1(it) = numel(F1);
% Plot F1 Costs
figure(1);
PlotCosts(F12);
pause(0.01);
end
disp(['Final Punish: ="' num2str(min([pop.Punish]))]);

end
% plot(1:MaxlIt,num_f1);
%% Results

% disp(['Final Iteration: Number of F1 Members ="' num2str(numel(F1))]);
% disp(['Final Iteration: Number of F12 Members =" numa2str(numel(F12))]);
disp(‘Optimization Terminated.");

%% i
cost = [F12.Cost];
cost_single = singlecost(cost);

index = zeros(size(cost_single,2),1);
for j =1:size(cost_single,2)
for i = 1:length(F12)
if cost(1,i)==cost_single(1,j) && cost(2,i)==cost_single(2,j)
index(j)=i;
break
end
end
end
F_final = F12(index);
% bjd_points = [front_value,back_value];
% xlswrite(‘output3_1 1 25.xIsx',bjd_points,['bjd_points',num2str(end_point)]);
%
% for i = 1:length(index)
% position = [1,F12(index(i)),end_point];
% xlswrite('333.xIsx',position,[‘endpoint’,num2str(end_point)],['A’,num2str(i)]);

% %CostFunction2(F12(index(i)).position,F12(index(i)).interval,best_route,people_v,di
stance,route(:,end))
% end

% w = length(cost(1,:));

% w = ones(1,length(cost(1,:))) / w;

% topsis(cost,w)

% last = F12(8).position;

%

% CostFunction2(F12(8).position,F12(8).interval,best_route,people_v,distance,route(:,end))
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