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. Hill climbing( path: sequence of points)

[

2. Compute the initial length of path
3. loop
4. choose the pair of points U, V such that swapping U with V in path has the shortest
length

if there is no improvment

then return path

end if

swap U and V in the path and decrement the length by change

o ® =N

end loop
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1. t < 0, initialize T'

2. select a current point V¢ at random and evaluate V¢

3. Repeat

4 Repeat

5 selectV n from the neighborhood of V¢

6. ifcost(Ve) < cost(Vn)then

7 Ve Vn

8 else if random [0, 1) < e((cost(Vn)=cost(Ve))/T)
9 Ve Vn

10. end if

11. until (termination criterion)

12. T« g(T)
13. until (halting-criterion)
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1. choose initial population
Repeat

Evaluate the individual cost of the population

Apply crossover operator

2
3
4. select pairs of individuals to reproduce
5
6 Apply mutation operator

7

until terminating condition
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Input: objective function f(x);

Output: the best solution x*;

t=0;

Initialize the population P: X = x1, 25, -+ , x,;

for : = 1 to No-of-fireflies do
Calculate the objective function f(z;) for firefly position z; of firefly i;
Light intensity /; at z; is determined by f(z;);
Find the current best firefly x*

o ® =N kv

end for
While termination criterion not reached do
For i = 1 to No-of-fireflies do
crossover(z;, %)
For j = 1 to No-of-fireflies do
if[; > I;then

Compute the attractiveness According Eq ??;

e e e e
A e o

Move firefly 1 from position x; toward position x;

,_.
~

According to Eq ??;
end if

end for

—_ =
o *

if rand< mutation-rate then
Mutate(x;)
end if

end for

NN NN
2O N = 2

. Evaluate the current firefly position x;;

[\
W

. Find the current best position * among all fireflies;
. =t

[\
[o)

. end while

NN
e BN |

. Output the best tour z* from all fireflies in the population

. end for

N
Ne)
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10.
I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

o © =2

Select the start crossover point cpl randomly in the range[0, num — of — cities — 1];
cp2=(cpl + current — lightintensity)%(number — of — cities — 1);
parentl=z";
parent2=x;;
Copy the swab,i.e., the region between cpl and cp2, from parentl into the first off-
spring;
for each index: in the swab do
ifparent2[i| # offspring[i] then
add parent2[i|to the set Elements;
end if
end for
for each item e in Elements do
Find index: of e in parent2;
Find the item e’ in parent] in index i,
Find e’ in parent2 and its index k;
ifindex k in parent2 is in the swab then
e=e’;
go to 12;
else
offspring|j]=e;
end if
end for
Fill all the remaining positions of the first offspring from parent2.

Analogously, go to 5 to create second child using parentl=x; and parent2=x*
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1. Stepl: For solution X, select two cities, m; and ms, in the solution at random,;
2. Step2: Swap X;(m;) and X;(ms>);

3. Step3: Return new mutated solution X;
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. Generate n initial solutions in a random manner and place them on an hypothetical V

[

formation arbitrarily

2. i=0
3. while (i<k) do
4. for (j=0; j<m; j++ ) do
5. Try to improve the leading solution by generating and evaluating k neighbors of
it
6. 1=1+K
7. for each solution s, in the flock ( except leader ) do
8. Try improve s, by evaluating (k—x) neighbors of it and x unused best neigh-
bors from the solution in the front
9. i= 1+ (k— x)
10. end for
11.  end for

12. Move the leader solution to the end and forward one of the solutions following it
to the leader position
13. end while

14. return the best solution in the flock
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1. Generate initial solutions (P)

2. while stopping criterion not met do do

3. implement MBO for tsp in one iteration

4. for each tour, select its related hotels (ph) do
5. while each ph is infeasible do

6. mutate p and make new ph

7. end while

8. end for

9.

replace the best solution in the head
10.  change Ph to p
11. end while

12. select hotel for the tour on the head

ub:— Lg)&..»\o.)..in&:— d@u\.’ﬂ &J:»L@.a &)}g\ La b‘_}i{auw\ La bﬁojjbaw‘gﬁwj\ Lg\m}u [Q] B

s 4y 5a (ES) s Sl p (52 5 Sl [9] 55 e 6l aigas sl g T8 Jsdm Llodls anslis 335 sla

(43U 55 3l y) MBO 5 (ES) 585 Ol g amslas V=Y Jyd>

Instance | ES Cost | ES Time | MBO Cost | MBO Tme
berlin\e YoolA Vo JAPNNO YolY Y N0)
berlin\Y YooV¥ V) o #4Y Yool ALY
berlin\Y | Yeoo¥F | W\, 8AYY | YoolV 0 ,0AQ
berlin\0d | Yeo¥f | V\,0\YYY | YeoYY VE ¥Y
berlin\a QoY \Y ) YoAQA OooY'¥ 07 JAOY
berlinYe. Qoo \Y 40744 QooYV YA, AYY
berlinYd | £o004 \f ,V4¥8 FooYA 14 ,0A4
berlinY# | VeofY WV, EVYN S YooYV Vooo , ¥V
berlinXV | YeoofY | Y¥ FFIAY | VooXs Yool

Ot 3 O Lo o801 S okel s 40 4 3 o5l O ster 383 SLa Sl (51 0 B0 o) g (35

Wl Q88 s o5 oS (sl (gl 0l B0 L) ey

P%‘B‘ﬁ‘\‘.%fvﬁ" om‘bé 4.\.2.\«.4)‘ ‘_;:ﬁ)\S f-Y

SIS 35 sy dezie VA 51 33l 40 aS oy gen ol s Sl ol s 5 Soys30ilis b alis w555 3,558 [9] o

Sl K W e e a3 gdilay PBlo 4 hie 4 e o 9L Js 4 oS LT gl ppai1s

Yy



Ll Ele hw )3 5590 o au a3l Jhw glo) 5 Jhw ag 8 e 55 Sleh s Cannl s Sy 55 Gl s g5

il §§ S8 D50 05 ol IS S8 LSl (sl Gl a5 ks g ) S a8 2

e N Ty
Lt o, Vil

PAORAC Vatermatimal K i
e Pk Pkl i My

w&d a‘JSoﬁk- A=Y Jiﬁ»

Cpgeo oo |y s b S 13 53 1y alins (51 (TSP 5,8 6593 odides b alles b asliis 0L, Jibo G LT
Wﬁm&)QUJcwléjwo\ﬂeﬁfjdL&QTijdj‘WASW\J?}AM\QASJ.DJSU.@JJ
MLMMJJ;AJ?‘JP-4.)4\5).>-T)‘5)J.>-4\.aASDonmJEJJA)))JL@_?‘-QJ)\;@‘&UW\)@@JWJJ‘)

1l Dy gao s 3T (G e b dizdils il & 5 ol () Koo

n n
min(z dijxij)/f‘oo (v-Y)
i=) j=)
n
sty wg=Y% j=VY,n, i#j (A-Y)
i=)
n
Dwg =N i=\Yn, A (a-Y)
3=\
w—uj+nr; <n-—>V\ iFji=Y,Y- 0 j=Y,Y--)n (\e-Y)
zij €{=,V} Vi, j=)\Y,.n (\-1)
L
VLA s e) 4 derde 5 e S 4S5y 90 53
SCij:

o Syge gl

Y'Y



g o 25 3 e Yl gl e S

dij = J sy $ duiio &l foms )55 duitn 5 jiw olo) g jau
g :Jiﬂw‘)Jiw)jwﬂ\jubo)w

Uj = Jaw pl 53] S 85 duais I3 05l

OS5 S (adds Foo ) Sl Vo Sl oy simy S op S |y 595 S 3 e 3 33k 0o 5 e JS (89) dslae
S o Sl Sl ) s

g o 3)l5 5 daade b 4 5L G 0L S oS das e 0L (F9) s

S 0 S5 LKy ey deaie i ) Kis S a8 das s olis (§9) Cussioes

el 555 5 o5 5 (6 Sk (61 (§9) Cosgioms Salg S 5

633 SNl 5 o3l (SIS b s TSP Jo 3l oslial (9 5 oaie oo 3 o3l b 1 S8 84S 3500 53
3 33b 6l o1, K83,8 4 58 TSP Jube 5l eslinasl b Lol .o oo RM VAN /) Ve jhuay ja IS A8 Ol | 355 e
Syhien Sall oo 5 0 5wl ales al S'ay 5a JaldaS Jhu S baay 5oL 5,5 sler 0 s Sla el pla
b s 458 S 4S s o g S5l 55 0 K3 8 4 SaS (51 TSP ks el al RMAOS /00 jlis 4
A3 9doms b Ol Sl 5 IS o5 Jos (255 4 902 Sl Ol Sl s Lol ol Colis Ll JBla 4
3,5 133l ) LaplSe aalsl day 595 5 3k ol 33 e 1 AT 4 S35 OISl G 55,8 (sl 3 oS 35 i

[Q] b;obu.’;ﬂ‘ wM;JMJw))é\SJLAub&‘L:ijo)jbo.h.&j)&‘\jwJ.XA)\Q\;&JLM“\&L;‘J:

Yo



r g

\gbjfoj‘gscx.&j}dwébg&hwﬁ)ﬂ‘
Jea ol

s Cino g a4 Jgl im 55 - [T] ol Jrin Sl 5 Sy oedideg b alis Jo s o o 155055 Jush o
Py oy Ceslodliosls ooy s (g1 St V:'U}Q‘ £33 i el sy o ol Gilwdde 5
(BB 5 Sl cads) Comar A5 Sl gy alex Ol ols G 3 ol g3 45 Stes o)1 sla Shas
e S a8 5t0n (G p)lezr A 50 ol b Jd S 5 Camam Gl 590 5 O35 3 2500 g 5 £55

Sl 45\)‘ JIZA ul:;‘b\ Ll .};a)).}ﬁuj}

s s N

G = JolS OIS K Sy 40 4 ool Lol 3l C aogamen o5 s oo 31 H b agames o ol alluva o)

Llodd iy 5 5 o ygeagr A 5V S5 psba (sl odd iy x5 (V, A)

S aw sl 3 e ol St O s (Vi € H, Ty = 0 W) Ty (a3 gm0l S 3ii € O gh »
JSQJJL»,JS\»@MM}LAJ@(LJ.\izjlgd\jwﬁjgéjbujgxu)&\qu.u sl J AT CnBgs
dﬁj’)"d‘f@ww\ }‘W c(Z = °) Lﬁymﬁjla.,).sub&)jjl &@‘j&‘&‘w CM.»\ ))3 OLA).

:Cw‘ﬂjdu;}ijdbbéw‘)))&)}s ’J;Lw’j\)}b:w .};obww‘};)}:

Ys



il ssmge sla o 5l (S5 55 WL 0L 5 s o s 2 5> @

Al hsedian S s 5ol sl Ll i @

pd st 0l 4 S UL 0T 53 (JS hu i Jos 53 b i » @
o 4935 ey < TSPHS Lg\ﬂy\}g-;iiaj&;g;&»gb’::&\ﬁdgsjw@Ac\sdbﬁﬁjl

2285 [T pilonen Rslen 5 s s 3 tel de Olo 4 p52ulS s (55508l e 0L 51 13
A el (SN, s n) b n (i =0 8) Jv s+ Lassere K s Ry 2b e
il op Sy 25 g 51 s

s+n

m = Z % (\-Y)

1=s+)

d = i Glpoddad S L s Sley Cussdoes O gd a3l 3l gl ediesls olasl obey T; ol 3 oS

‘Travelling salesperson problem with hotel selection

Yv



m S+n s+n

min Z Z Z TkldCEl -y

d=)\ k=o l=-
m s+n
s.t ZZ$kid:\,i:8+\,"',S+n (Y’_“)

d=\ k=-

s+n s+n

Zxkidzzwizd,dZ\,-“,m;i=s+\,--~,s+n (¥-v)
k= 1=

s s+n s s+n

szkhdzzzl’hld:\ad:\y'”7m -7
h=o k=- h=o =

s+n s+n

ZZ(xkld(ckl +ﬂ)) S C7d: \a , M (?_“)
k=o l=o

s+n s+n

Zl’nl\ = Z:Ekom =) (v-Y)
= k=-

s+n s+n

S wpna =Yt d =V m— V= s (A-¥)
k= =

m
ui—uj+\§(n—\)(\—2xijd)
d=\

=8+, ---s+n;g=s5+)V,---s5+n (a-v)
l'ijde{",\},d:\,"',m L=oj-,$4+n J=e,,5+n (Ye-Y)
u; €V,---on =84V, ,85+n OV-v)

Sppoipld 03 0ph SNl Jia b g SSILE o b gd K51 d e 53 Sl Gl T o 53 S
e Codn sdasO L Ui 3 0n OF (58 pme 4 My 45 Sl ) 2llS (udibe 13 2 lor Tt o Zoml i il
:wlﬂjcj.:qw@ud.u Sl d i 530

S o 4a |y il S 5 sl (§9) s 8

oo 133l LSS T el a5l das e 0LES (§F) ot

RGP Teevei P VS A SYPTG SY € ) JUNETR B

sl 35250 Sl o 51 (S5 55 SHLL 5 e o g 84S A e LIS (T9) gt

S g pateien i dgb (5l Vb a G (T9) o

sl o[22 53 555 0Lk 5 s a8 s e 9L (F9) Lo gdos

.>}a¢@;yow;\5@,@‘.\MﬁogggubuﬂJu&iﬁ,a,ﬁ&i;\o\svm&;,u,;(??);@jw

YA



el Y e S s (Sidsn b a5 L Cansdoms ol 1S o (S5 5505 S5 (D) st
(§9) lacussdows 51 K o sl a8 Sl Sl ol b YU (siludie ples dalialgs aslsl 3 a8 (g 5lwd e
IS8 sz glags) 53 Lajde aSCul 3ls LS gl K05 Cadgdoes G 5 03,8 o pad S pidoms 55 (§9) 5 (89)
Syl "J:fd‘
M o S dajia slaas glilay Pl @ (gl Bl Slom 03 3550 Sl Sha sl S D S o3
s e Ba w3 Sy S sk 4
2 esi e fraly ed L Ja b el S d i 53 S1 sl S e b g e S 2 S o3
Jola d i 53 ST cdabazsls G e YT Lsss pkie dS o b cpimmen el i o1 Jldde Dpguat] L8
SN pshate 4 d 55 03 Gk g S Ssii g o O e Dygeanl pé 3 ddlodd SN A b el

sl by Shle sl 2 5 Y7 sla it 55 4 5pmsn TP (sudpe 3 Buka b s il 5 La g ples

‘Miller-Tucker-Zemlin

Y4



D D
min MY ya+ Y (Y Cizf)
=\

d=\ (i,j)eA

D
s.t ZZx%:\,jEC

d=\1ieV

Zw%:Zx?i,jeC,d:\,---,D

i€V i€V

Z Z 'ij:ydad:\:"'aD

heH jeV\{h}

oY al=yhd=)-,D

heH jeV\{h}

Z (Cij+mj)al; <L, d=»,---,D
(i,7)€A

Z x:j =
AL}

Z xizyd_yd+\7d:\a'”7D
iEV\{-}

doal+yt > af Py heH,d=\, - D
1€V i€V

Zl“?h—zﬂfi?‘ <V—y" heHd=),--,D—\
1€V i€V

v <yl(i,j) e A,d=\,-- D
ya >y d =", D —)

SN @<kl -\kCCOY2| <[C]-Vd=)\---,D
ik jer\{i}

x%€°7\7(i7j)€A7d:\’..,’D

yd€{°7\}7d:\a"'vD

AY-v)

AY-v)

(¥-v)

(\0-Y)

(\#-Y)

(\v-v)

(A=)

(Va-Y)

(Yo-Y)

(Yy-v)

Yy-v)
(YY-v)

(Yy-v)

(YO-Y)

Ys-v)

il ) e 4 YU (g 3ld e

215 3L 5L K el aS s e Lis (§9) Cus g

S o el |y i 51 iS5 S0y (§9) Cungdes

sl 342 50 &Wﬂé’)b&kg_}ﬁwﬁ@rﬂs.ubw QL&;(QQ)j(QQ)QJjW

¥o



S o paties i Jgb (61 VL d G (FF) Cus g

el o o 53 555 0Lk 5 g 4 s e LS (9 5(89) Cusyin

s ga i Jim ples 53 (S e 1L OLL s 3 (5 ST s e 9Ll (9) 5 (F9) s s

Codgdons ABLatdls 55 555 Sy dsb 5o Joa b el anlye SISy 81055 o0 QL] Law S (T9) oo g
5,8 o0 K8 Jgie slaigy 5o e oS s e oL (§9)

S a glaanszs Bl b € sla 6b a8 g0ms 3l K Sbaassanes ) ol SCadIS 555 S5 (§F) s s
0395 Jolis Conl ;Sas TSPHS 5l St Ol G (g 48 Lol alils S5 55 ] oo Gy s 2 3 0dli03
sl oyl Jolis o (§9) Cussdoms 03 55 25 Bl bk glaassanme 5 el Jo plos 53 0LL 5 5%

G sy S bl el dlm el Y 5 2, Sl size Sl 23993 Sla Sl (§9) 5 (§9) Cossioes ol o
2 Sl el 45 S oo Job (o s 5 i DS (658 e elas 53 55 Ly ol S o ooy 2 (SO

3 g o0 45 48 gias (G gt 3y SO (o et 5 St 0280 5 o3l L

TSPHS 5l Sitoe o) S Y=Y

ilites Cdn 53 syl 358 00 Ol e Sl 3 Seygsedies b Al > sl (USRI S5 (A o0l 5o
Dbl s p o5 S b S TT Ay > a8 lailen a3 ) 2050 b La gl ol sees 5 Jra S
Oley Cowyd Sl S L il 15 el oo Sl S o2 Sleil 5o o Ol o Cnliodd iy 5 J3 51 Jom o
sl ol sl (Hs =< hy >, 0y € H) L S O a0 by fia il PBlis 4 Koo g U1y i
Sl CatS 55 (3L 50 s Sl aS sy oo a5 ay o g eslial foa 51 OLSS ) s el (S JLSS a
S b byl (3ls ol e 5[] ((MA) St o oS0 3 o3l b o Sl ol 55 [S1[F] 505 ol
LETL8] 35500 o3linad MA 37 (TS ae s (g gominr o3

205 4 58 S5 e gt 135S S0 L 03 o 5 dsled Comer 2 (e 05801 G ol
Lz b Sl eslitull Sl o 53 48 Sl JolSS 1055801 G oSt o )81 58 St 05581 ¢ ool
3 50 0dals Comonm 45 | o plesl (Lo g S Jgans ysb 0 03800 cpl ol oo 350 ome (G gt Shase
s 4 33503 ,8 S Site w53 dams oo Sialed [y alsam m Ll o a5 g ppesls Ml P L
05 CehS b blie s s5b @ 55058 CodS Sl b a5 433k el 0T )5 48 Sl U s ) (sl
sl 48 gas (6 37 gn= Jaw g3 0l U5 TSPHS

S5 e gyl 534 3l oS (Sl US4l ) wu;ww.&";wﬁ,ﬂ\og;k RPN

Wl o2y S B 5 lms Ly 5 4S ol 3l 2SNt Gl )

'Memetic Algorithm "Tabu Search

A



Camoz 03l P, Y

.Jlﬁgw‘b};@)}OMj}éMd\ﬂ&:lmﬁ)ﬂ\ \-‘ﬂ"."tujgj‘

1. initialisation
2. genration of inititial population (P)
. while stopping criterion not met do
select: p; and py from P
crossover:  p; @ ps — 01, 09

3

4

5

6.  for each offspring o do
7 while o is not diverse enough do
8

9

mutate o
end while
10. improve with tabu search
11. replace according to established criteria
12.  end for

13. end while
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: procedure TABU SEARCH
initialisation: time=0, A = (,5* = S.
if S is feasible then

S=29

end if
while stopping criterion not met do

increase iteration counter: time=time+1
reset candidate list: I' = ()
for each possible move pn € N(5) do

add p to the candidate list I" according to tabu and spiratin conditions
end for
select best move: fipest = argmin,ep F(S @ p)
update solution: S = S @ Lpest
update tabu list: A
if time mod u,. = 0 then

improve trips in S using 3,pt operator
end if
reduce number of trips using JoinTrips operator
update S* andS if applicable
iftime mod u,, = 0 then update penalisation factor ¢
end if

22: end while

23: end procedure
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(TSPHS)}Sm;Q;in\) J;o)jJOMjJéwktg‘ﬁMATLAB MUJ{

function pop = create_ TSPHS(NVARS,FitnessFcn,options) 1

/4 CREATE_PERMUTATIONS Creates a population of permutations. 2

Z POP = CREATE_PERMUTATION (NVARS,FITNESSFCN,OPTIONS) creates &
population

#  of permutations POP each with a length of NVARS. 4

% 5

A The arguments to the function are 6

VA NVARS: Number of wariables 7

A FITNESSFCN: Fitness function 8

A OPTIONS: Options structure used by the GA 9

10

A Copyright 2004-2007 The MathWorks, Inc. 11

12

totalPopulationSize = sum(options.PopulationSize); 13

n = NVARS; 14

15

pop = cell(totalPopulationSize,1); 16

for i = 1l:totalPopulationSize 17

pop{i} = randperm(nH); 18

end 19
(CJL..«.A GU)J;a)jéoMj}M&LglﬁMATLAB ML}Jg

function distances=dist(locations,cities) 1

2

distances = zeros(cities); 3

for countl=1l:cities 4

for count2=1:countl 5

x1 = locations(countl,1); 6

yl = locations(countl,2); 7

OA




x2 = locations(count2,1); 8

y2 = locations(count2,2);
distances (countl,count2)=sqrt ((x1-x2) " 2+(yl-y2)~2); 10
distances (count2,countl)=distances (countl, count?2); 11
end 12
end 13
14
end 15

(s d.b‘}> )J;ajjéoujﬁwyd‘ﬁMATLAB MLSJ{

function distances=dist(locations,cities) 1
/4 Read TSHS 2
A% M.Amintoosi, HSU, 2017 3
/% Usage: [DH,DC,t] = read_TSHS_problem('c101') 4
function [DH,DC,t] = read_TSHS_problem(problem) 5
/4 cle 6
% problem='c101'; 7
fp=fopen([ problem '.tsphs'l); 8
nH = fscanf (fp,'%d',1); 9
nC = fscanf (fp,'%d',1); 10
t = fscanf (fp,'%f',1); 11

12
DH=zeros(nH,2); 7 Flow Matriz: the amount of flow between each 13

pair of modes
DC=zeros(nC,3); 7 Cost Matriz: the transportation cost per unitl4
of flow between nodes

15
/4 Reading nodes' informations 16
for k=1:nH 17
i = fscanf (fp,'%d',1); 18
DH(k,1) = fscanf (fp,'%f',1); 19
DH(k,2) = fscanf(fp,'%f',1); 20
end 21
for k=1:nC 22
i = fscanf (fp,'%d',1); 23
DC(k,1) = fscanf (fp,'%f',1); 24
DC(k,2) = fscanf (fp,'%f',1); 25
DC(k,3) = fscanf (fp,'%f',1); 26
end 27
fclose('all'); 28
(s S10) 2.5 0393 0y b alies Jo- (51 MATLAB s
function distances=dist(locations,cities) 1
function state = traveling_salesman_plot2(options,state,flag, 2
locations)
#global locations 3
global idxH 4

04




[unused,i] = min(state.Score); 5
tour= state.Population{i}; 6
Zglobal idzC 7
tour (end+1) = tour(1l); % For displayin with plot 8
% plot(locations (idzH,1),locations (idzH,2), ' 'r*'); 9
plot(locations(1,1),locations(1,2), " 'r*x'); 10
hold on 11
plot(locations (tour,1),locations(tour,2), 'bo-"'); 12
hold off 13
(SorsS dis ) 5,5 0p53 002l p alies Jo 1y MATLAB sl
function distances=dist(locations,cities) 1
function state = traveling_salesman_plot2(options,state,flag, 2
locations)
function [x,fvall=tsphsO(distances,cities) 3
/% type create_TSPHS.m 4
5
/4 type crossover_permutation.m 6
7
/4 type mutate_permutation.m 8
9
/4 type traveling_salesman_fitness.m 10
11
FitnessFcn = Q@(x) traveling_salesman_fitness(x,distances); 12
13
/# type traveling_salesman_plot.m 14
15
# my_plot = @(options,state, flag) traveling_salesman_plot2( 16
options,
4 state, flag, locations); 17
18
options = gaoptimset('PopulationType', 'custom');/, 'PopIntitRangd9
" [1;cities]);
20
/# options = gaoptimset (options, 'CreationFcn', 21
@create_permutations,
4 "CrossoverFcn',@crossover_permutation, ...J 22
@crossover_orderl,
V4 'MutationFcn',@mutate_permutation, ... 23
A 'PlotFen', my_plot, ... 24
4 '"Generations ',500, 'PopulationSize',60, ... 25
VA 'StallGenLimit ',200, 'Vectorized', 'on'); 26
options = gaoptimset(options,'CreationFcn',Q@create_permutations 27
'CrossoverFcn',Q@crossover_permutation, ...J@crossover_orderD8
'MutationFcn',@mutate_permutation, ... 29
'Generations' ,2500, 'PopulationSize',60, ... 30

o




'StallGenLimit',200, 'Vectorized','on');

number0fVariables = cities;

%4 x = ga(fitnessfen,nvars,A,b,Aeq,beq,LB,UB,nonlcon,options)

31
32
33
34
35

[x,fval] = ga(FitnessFcn,number0OfVariables ,options);
end

(g;\aﬁ‘) J;AszoM}JéM&dlﬁMATLAB ML}Jg

function distances=dist(locations,cities)

function state = traveling_salesman_plot2(options,state,flag,
locations)

function [x,fvall=tsphsO(distances,cities)

[\

clc
clear
problem='c101"';

[DH,DC,t] = read_TSHS_problem(problem) ;

tic

/ locations = [DH;DC(1:7,1:2)];
locations = [DH;DC(:,1:2)1];

nH = size(DH,1);

nC = size(DC,1);

idxH = 1:nH;

idxC nH+1:nH+nC;

cities = size(locations,1);
distances=dist (locations,cities);

V4

G = sparse(distances);

km = graphallshortestpaths(G);
kfbhm = km(1:nH,nH+1:end)

max (kfbhm (:))

V4

loc=locations ([1 nH+1:nH+nCJ],:);
cit=cities-nH+1;
dis=dist(loc,cit);
[xx,fval]l=tsphs0(dis,cit);

a=xx{1};

indH1=find (a==1);
y=[a(indH1l:end) a(l:indH1-1)];
X=y;

x(end+1) = x(1);
x(2:end-1)=x(2:end-1) +nH-1;

4 (z)

clf
hold on

plot (locations(x,1),locations(x,2),'bo');

£y
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11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39




plot(locations(1:nH,1) ,locations(1:nH,2),'kp');
pause (1) ;
hold off

num=length (x);
S=0;
for i=1:num-1
S=S+distances (x(i),x(i+1));
end
Maxdis=ceil (S/4);
X=cell(1,1);
k=1;
i=1;
I=0;
ext=0;
dx=zeros(1,1);
jo=0;
S=zeros(1,1);
while (i<=num)
s=ext;
=303
while (s<Maxdis)
ext=0;
if (i==num)
break;
end
dx(i)=distances (x(i) ,x(i+1));
if (s+dx (i) <Maxdis)
s=s+dx (i) ;
j=i+1;
kI (G)=x(1);
i=i+1;
else
i=i-1;
if (sum(x(i)==(1:nH))~=0)
break;
end
[ext,ind]=min(distances (X{k}(j),1:nH));
while (s+ext>Maxdis)
s=s-dx (i) ;
i=i-1;
if (j==1) % (i==I)
error ('Distance more than Maxdis!Please
increase Maxdis.');
end
j=i-1;
X{k}=X{k}(1:3);
[ext,ind]=min(distances (X{k}(j) ,1:nH));
end

Y
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44
45
46
47
48
49
50
51
52
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55
56
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59
60
61
62
63
64
65
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67
68
69
70
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73
74
75
76
77
78
79
80
81
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83
84
85
86
87




X{k}(j+1)=ind;

s=s+ext;
i=i+1;
break;
end
end
if (i==num)
break;
end

if numel (X{k})==

error('Giiiiir darim')
end

S(k)=s;

I=1;

k=k+1;

jo=1;

X{k}(jO)=ind;

ext=distances (X{k}(j0) ,x(1));
end
S(k)=s;
X{k}(end+1)=x(end) ;

fprintf ('\nMaxdis=%g\n\n',Maxdis);
for kk=1:k

for ii=1:1length(X{kk})

fprintf ('%g -> ',X{kk}(ii))

end

fprintf ('\nLentour (%g)=¥%g\n\n',kk,S(kk));
end
fprintf ('\n\ntotallLen=%g\n',sum(S));
toc

ch{1}="'--k+"';

ch{2}='-.k4d"';
ch{3}="'-k<';
ch{4}=":k>";
ch{5}="'--kh';
ch{6}="':kh';
nx=0;

hold on

plot(locations(x,1),locations(x,2),'wo');
for i=1:k
plot (locations (X{i},1),locations (X{i},2),ch{i});
for j=1:length(X{il})
nx=nx+1;

88
89
90
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94
95
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97
98
99
10
10
10
10
10
10
10
10
10
10
11
11
11
11
11
11
11
11
11
11
12
12
12
12
12
12
12
12
12
12
13
13
13
13

text (locations (X{i}(j),1) ,locations (X{i}(j) ,2)+1,num2std3

X{iX(3)));
pause (0.2) ;

Y

13



end 13

pause (0.5); 13
end 13
plot (locations(x(1),1),locations(x(1),2), " 'wp'); 13

plot(locations(x(1),1),locations(x(1),2),'ks', 'MarkerFaceColor' 14
,[0.5,0.5,0.5]);

hold off 14
A 14
axis off 14
print (gcf,'-dpng', 'Tourl.png') 14

A
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Abstract: In this thesis some approaches of travelling salesperson problem with hotel selection
(TSPHS) is investigated. TSPHS is a kind of famous Traveling Salesman Problem (TSP). TSP is
an optimization problem that aims to find the best possible route to visit all cities and return to the
starting point with minimum traveling cost. TSPHS is a TSP with an extra constraint, which is
about the time of travel per day. The motivation for this problem is that a salesperson often cannot
visit all customers in a single day, due to the fact that he/she can only work for a limited number
of hours per day. This implies that the salesperson needs to select a hotel each night, on top of
determining the optimal sequence in which to visit all customers. Every day should start and end
in one of the available hotels and, if a given day ends in a certain hotel, the next day should start in
the same hotel. The primary goal of this problem is to minimize the required number of days, while
the secondary goal is to minimize the total travelled length. Although this problem appears to be
very similar to the (regular) travelling salesperson problem (TSP), it is inherently more difficult
due to the hotel selection requirement. In this thesis some methods for solving TSP and/or TSPHS
including dynamic programming, branch and bound, genetic algorithm, memetic algorithm, tabu

search and simulated annealing is explained.
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