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Bt =

—. ERE

main. m

cle;

clear all;

global n point;

n point = 100; %544

Gm = 200; %548 EL
Np = 20; %FhHEEL
Pc = 0.9; %7 YA
Pm = 0. 1;%4 S5
n=3; % BIEH

x = ini (Np, n) ;

for j =1 : Np;:
[fit(j), tc(j)] = fitness(x(j,:),n);
end;

for i = 1:Gm;
%select
x1 = select (x, fit, tc);
%crossover
x2 = crossover (x1, Pc) ;
%mutation
x3 = mutate (x2, Pm, n) ;

oA T
for j =1 : Np;:

[fitl(§), tcl(j)] = fitness(x3(j, :),n);
end;

fit2 = [fit, fitl];
te2 = [te, tcll;
x4 = [x; x3];
listl = find(tc2 == 0);
if size(listl, 2) >= Np;
[fit3, index] = sort(fit2(listl), descend );
fit = fit2(listl(index(1:Np)));
tc = te2(listl(index(1:Np))):
x = x4(1istl(index(1:Np)), :);
else
nl = Np - size(listl, 2);
list2 = find(tc2 "= 0);
[tc3, index] = sort(tc2(list2)):
21



te = [tc2(listl), tc2(1ist2(index(1:nl)))];
fit = [fit2(listl), fit2(list2(index(1:nl1)))];
x = x4([listl, list2(index(1:n1))], :);

end;

if isempty(find(tc == 0));
max fit(i) = 0;
[min tc (i), index] = min(tc);
opt x(i, :) = x(index, :);

else
list3 = find(tc == 0);
[max fit(i), index] = max(fit(list3));
min tc(i) = 0;
opt x(i,:) = x(list3(index), :);

end;

i

min tc(i)

max fit(i)

end;

[aa, bb, cc, dd] = fitness(opt x(Gm, :), n);
91| HH AR B I eR R 2 TR ) Ok R
figure (1)

subplot (2,1, 1)

plot(1:Gm, max fit, b’);

subplot (2, 1, 2)

plot (1:Gm,min tec, k') ;

plot x(opt x(Gm, :),n)

—. BNESFEAEITERE
fitness.m
function [fit, tc, yy, TT] = fitness(xl,n)
load(C initial. mat’)
global n point;
%A £ £ 0117 i x
end p = x1((n point — 3)*n+1);
c pl = x1((n point — 3)#*n+2);
c p2 = x1((n point — 3)#*n+3);
v = 100; %H S, H47m/min
x_k = [1,end p, c_pl, c p2]; %k i 2 fi b 2246 75 1
X num = 1:n point;
x num(x k) = [];
for i =1 : n;
x(i,:) = x1((n point — 4)*i—(n point — 5):(n point — 4)%*i);
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end;
delta t = x1((n point — 4)*n+1: (n_point — 4)*n+n) ;

num = [];
%EEATY
c(1:4) = 0;
for k = 1:n;
y = [1;
check p = [x num(find(x(k, :))), c_pl, c_p2] ;%P ikd f 2% 5 A0 FiT A1 16
7 5
% check pl = check p;
% y(1) = 1;
% for i = 2 : size(check p,2)+1;
% [, index] = min(d(y(i-1), check pl)):
% y (i) = check pl(index) ;
% check pl(index) = [];
% end;
% y (size(check p, 2)+2) = end p;
y = ga tsp(check p, end p);
LR AETIE
de(1) = 16 — sum(x(k, :));
dc(2) = 0;
for i = 3:size(y, 2);
[~, index] = min(d(y(i),y(1:i-1)));
if index "= i-1;
dc(2) =dc(2) + 1;
end;
end;
T = 1[1;
T(1) = 0;
total d(k) = 0;%E K%
total h(k) = 0;%L X
%total hh(k) = 0;:%5 =L
for i = 2:size(y, 2);
T@H) = T3GE-1D) + t@E-1) + dyGE-1D,y@{@))/v;
total d(k) = total d(k) + d(y(i-1),y(i));
total h(k) = total h(k) + t(i-1);
% if h(i) > h(i-1);
% total hh(k) = total hh(k) + (h(i) - h(i-1));
% end;

end;
total h(k) = total h(k) + t(end p);
end T = T(size(y,2)) + t(end p);
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dc(2) = 0;% L2
dc(3) = 2%60 — end T;
dc(4) = end T — 3%60;

num(k) = floor ((3%60 — end T)/delta t(k)) + 1;
if num(k) <= 0;
num(k) = 0;
end;
de (find (dc<0)) = 0;
c(1:4) = c(1:4) + dc(1:4);

yy{k} = y;
TT{k} = T;
end;
c(5) =0;

for i = 2:n _point;
if i "= end p;

point t = [];
j=1
for k = 1:n;

if (Cisempty ((find(yy{k} == 1))));
point t(j: (jtnum(k)-1)) = TT{k} (find(yy{k} ==
1)) +(0: (num(k)-1) ) *delta t (k) ;
j = jtnum(k) ;
end;
end;
point t = sort(point t);
if size(point t,2) >= 5;
for m =5 : size(point t,2);
if (point t(m) - point t(m-4)) <= 1;
de(5) =1 - point t(m) + point t(m4);

if de(5) < 0;
dc(5) = 0;
end;
c(B) =c(5) + dc(b);
end;
end;
end;
end;

end;

total d a = mean(total d);

total h a = mean(total h);

% total hh a = mean(total hh);

c(6) = sum((abs(total d — total d a)/total d a)>0.1) +
sum((abs (total h - total h a)/total h a)>0.1) ;%tsum((abs(total hh -
total hh a)/total hh a)>0.1):
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c(7) =0;

for k = 1:n;
for m = (k+1):n;
nl = size(yy{k}, 2);
n2 = size(yy{m},2);
lujingl = [(yy{k} (L1:nl-1))", (yy{k} (2:n1))" ];

lujing2 = [(yy{m} (1:n2-1))", (yy{m} (2:n2))" ];

lujing = [lujingl;lujing2];
lujing3 = unique (lujing, rows’);
n3 = size(lujing3, 1) ;
if (n1+n2-2-n3)*2/(n1+n2-2) > 0.2;
c(7) =c(7) + 1;
end;
end;
end;
if t(end p) > 2;
c(8) =1;
end;
fit = sum(num) ;
tc = sum(c) ;

end

= B X BFREE

select.m
function x1 = select(x, fit, tc)
Ry S U E A

n = size(x, 1);
for i =1 : n;
x2 = randi (n, [1,2]);
if te(x2(1)) == 0 && tc(x2(2)) == 0;
[a, b] = max(fit(x2)):
x1(i,:) = x(x2(b), :);
elseif tc(x2(1)) > 0 && tc(x2(2)) > 0;
[a, b] = min(tc(x2)):
x1(i,:) = x(x2(b), :);
else
a = x2(find(tc(x2) == 0));
x1(i,:) = x(a, :);
end;
end;
end

crossover. m
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function x2 = crossover (x1, Pc)
n = size(x1,1);
index = randperm(n) ;
x1 = x1(index, :);

x2 = x1;
for i =1 :2: n—1;
r = rand() ;
if r < Pc
for j =1 : size(x1,2)-3;
p = rand();
if p < 0.5;
x2 (1, j) = x1(i+1, j);
x2(i+1, j) = x1(i, j);
end;
end;

x2(i, size(x1,2)-2:size(x1,2)) =
x1(i+1, size(x1,2)-2:size(x1,2));
x2(i+1, size(x1,2)-2:size(x1,2)) =
x1(i, size(x1,2)-2:size(x1,2));
end;
end;
end

mutate. m
function x3 = mutate (x2, Pm, n)
(m, k] = size(x2):
global n point;
p = rand (m, k) ;
X3 = X2;
for i =1 : m;
for j = 1 : nk(n point — 4);
if p(i, j) < Pm;
x3(i,3) =1 - x3(, j);
end;
end;
for j = nk(n point — 4)+1 : n*(n point — 4)+n;
if p(i, j) < Pm;
x3(i, j) = rand()*5;
end;
end;
if rand()<5%Pm;
x3 (i, (n_point — 3)#*n+1:(n point — 3)*n+3) =
randperm((n point - 1), 3)+1;
end;
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nl = sum(x3(i, 1:n*(n point — 4)));

if nl > 21%n;
rl = randperm(nl) ;
r2 = r1(1: (n1-21%n)) :

dp = find(x3(i, 1:n*(n point — 4)) == 1);
x3(i,dp(r2)) = 0;
end;

end;
end

=. TSP IERERZREL

ga tsp.m

function yl = ga tsp(check p, end p)
load (" initial.mat’);
city num = size(check p,2);
maxGEN = 200;
popSize = 10; % WAL STV REER N
crossoverProbabilty = 0.9; %72 Y%
mutationProbabilty = 0.1; %48 F 5%

SHIGHAL A
for i = 1:popSize;
check pl = check p;
y = [1;
y(1) =1;
for j =2 : (city numtl);
[~, index] = sort(d(y(j-1), check pl)):
if size(check pl,2) >= 3 && i "= 1;
bb= index (randi(3)) ;
else
bb = index(1);
end;
y(j) = check pl(bb);
check pl(bb) = [];
end;
y(city num+2) = end p;
pop(i,:) = y(2:city numtl);
end;

fit = fitnessl(pop, end p,d);

for i = 1 : maxGEN;
%3kt F
v_sum = sum(l. /fit);
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cC

(1. /fit)./v_sum;

pc = cumsum(cc, 2) ;
for j = 1l:popSize;

r = rand() ;

tar = find(pc>=r) ;

popl(j,:) =
end:
%AZ X

pop (tar (1), :);

index = randperm(popSize) ;
popl = popl (index, :) ;
for j = 1:2: (popSize-1);

);

a = popl (j, :
b = popl (j+1, 1) ;
r = rand() ;

if r < crossoverProbabilty;
[=length(a);
rl=randsrc (1, 1, [1:L]);
r2=randsrc (1, 1, [1:L]);
if r17=r2;
a0=a;b0=b;
s=min([r1, r2]) ;
e=max ([r1, r2]) ;

for

end;

end;
end;
pop2(j, 1) =
pop2 (j+1, 1)
end;
AL

ii=s:e;
al=a;bl=b;
a(ii)=b0(ii);
b(ii)=a0(ii);
x=find (a==a(ii)) ;
y=find (b==b(ii));
il=x (x"=ii);
i2=y (y"=ii);
if Tisempty(il);
a(il)=al(ii);
end
if Tisempty(i2);
b(i2)=b1(ii);
end;

o

Il
o

for j = 1l:popSize;
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r = rand() ;
if r < mutationProbabilty;
randperm(city num) ;

XX

x1 = pop2(j, xx (1)) ;
pop2 (j, xx (1)) = pop2(j, xx(2)) ;
pop2 (j, xx(2)) = x1;
end;
end;

YIS 2

fitl = fitnessl (pop2, end p,d);
fit2 = [fit, fitl];

[, index] = sort(fit2):

pop3 = [pop;pop2];

fit = fit2(index(1:popSize));
pop = pop3 (index (1:popSize), :);

[min fit(i), index1l] = min(fit);
best pop(i,:) = pop(indexl, :);
%min fit (i)
end;
yl = [1, best pop (maxGEN, :), end pJ;
%plot (point (y1, 1), point(yl, 2), %) ;
end
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