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3- Kirschstein and Bierwirth

4- Sun

5- Ostrowski

6- Orienteering Problem with Time Window
7- Liao and Zheng

8- Varakantham

9- Time-Dependent Orienteering Problem
10- Karbowska-Chilinska and Chociej

11- Kotiloglu
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1- Orienteering Problems
2- Orienteering Problems with Dependent Time Horizon
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1- William Rowan Hamilton

2- Travelling Salesman (or Salesperson) Problem
3- Traveling Salesman Problems with Profits

4- Selective Traveling Salesman Problem

5- Time-Constrained Traveling Salesman Problem
6- Profitable Tour Problem


https://iueam.ir/article-1-1863-fa.html

[ Downloaded from iueam.ir on 2022-10-17 ]

(asosl 5l Jeol>) sois ‘5)5]&0.? Slilel g gomme
Ol plasl o V ol 5 e 555 3l Caogicms 5 005
Hebate 4 ped Cudgaze S o e [ Nl 5o
Aol sl laedsl 5 e 09 a5l il
ol oo aslsl Jas 4y Lol ;o LSy iSTas
9 099 L;)LA) d_el Coogdrne )iaL:.: Pg—w [WERTRE
L jgp) Bd> 4 barpe 5 pniy 9 0oz Cudgiee
Al e " le ST ea sz Iy oolicd
OYY) e Son g oyl yarm a8 35—l
aples OP ali s 5l onigls ,1,SG 5,5l OPDTH
)_x.;;;d_w’)l_o.ca_io)'l.gp)’lwafgﬁcw.\goy
ad salys JLis &1, 3 ske ez
Soie bk A e 9 00,5 L ol Juojl u*’T)
c 0l oo dloul aliuss gl g0 TM °
et 9203l S Sgse ugS) Asgene @
e S& w035l 5l ad> e a5l e cnlplo
B o anas Al ol a5 0] e 392 g4 Bax
woaz ool U bl s0gd oo s3loJae (V) B (V) Ll
P 00ld W3k gl asgeze 5 wax Sl 38
J_-> (_g‘ﬁ C;‘d.l.o}..\o QLo)’ L» Galg.)ji” aS Lo R
Oz 32 905 e Jleiml g 00t Aok o] age
bl ol s aalsss Sk o (6l et ,5Sl
9 039 ole) sl Al (nl 335 J> slaty,
SISl 5 o)Ll sla by, o5 ol Gl o)
(Vansteenwegen og& 48,5 e ogas ol o
alt e 09— NP-hard « 4545 L 106t al., 2011).
aialy Slojy 381 L obigs aius « (OP) Sbogs

ali s 5l laegamma p lg—ica 75 (OPDTH)

1- Miller-Tucker-Zemli

Loj) Sloj 381 o O 5o &5 el et Sloj 81
e 0l g2gay byl o DBl (g g (o yimws
A e )ls 52y (Siwaly (ugs, 5 Se e wssl
Sl ol b e g jluosles cugz (Kl ol cansl 28,5
amaS Sley 38l hows ulys plyie cod nls
o) 2 003l S 5l Glkes (6 i (29
adlie o ol Sl oad Blod alis )3 il o
e el o Slool dnngi LSl Cons 4 2L
e ploie Cod obiwa At 5l W 45 S
ol b= 5 OPDTH) aly Jloj 3381 L oo

JOMPUER SN CRNETRW

Sbes 3 L olhigz s SL2L; L,
1o 2 grd 4 atuly

) )l lasgerme (bt ab dins S 50
2 aS glassS 4yl ogme VELL2,.. 0V & a0 o
5 OV ol g9, abaii anil oo S Ll (slls plas
L] i (o) g 0392 polas 5 ol (V ) bl abais
pole gy o3 slp 5T ol 4T ol 51 e ol
Les ool 2 48 ol ol 1 (5% ied S
A alivs plal Jow Gull cpl 50l asasl LSS
Gunawan et al., 2016; ) ol oo Jod 7,5

«(Vansteenwegen et al., 2011

N-1 N
ax ZS‘ X X )
i=2 j=2
N N-1
lej = xiv =1, )
j=2 i=1
N-1 N
lek=2xk,s1; Vk=2,..,N—1, D)
i=1 j=2
N-1 N
ZZt” X Xij < Trngxr )
i=1 j=2
<y < vVi=2,..,N, )
-y +1<(N-D(1-x;); Vij=2,..,N, ¢
xije{O,l}; vi,j=1,..,N. )

Pl amoil a8 ppe o X HJ=1 1 o a8
Sygoinl p 50 5908 Syge eliel) w05l 5l ey


https://iueam.ir/article-1-1863-fa.html

[ Downloaded from iueam.ir on 2022-10-17 ]

v Oldolo (sl es yhaz dllize (Ol haz G [ dlis (o S S5 o581 S )

i (g, -F

&3S 5 s el b, Sl 1 gy
90 L (S5 o8l g cnl )9 00,8 oo Slaeld
J= cz i les 59 9 3l g oS 5 Kles
i ] o 48 e o0 o]l OPDTH alee
VSl el ool o i eS A ot Sl LS T
WP W PAWRLISYW-R IPGIRIA U RGN PRV R

Sl o adlie ol goleiiiny S o)
3 Jasbiwl gl slle Sy slapi oSl bl
(S5l B deolsz geg3909,S gl 09 alax
S 5 Shee gl Comex gl by, wolbiil Slee
22 Sl aalsl )0 oS ailee Sz Nles 5 54
g o )] golgiion S w8l (6l Lmo] IS

2 eSS el bolea (o09)909,5 oy (I
PFAS 53 (&S el S5 ey G (5,15l
DBl poigs,S A Alis Slaclyz Lo o9
093503, imled g9 99 122F Jlu o TS0 e
9 Ll gt (ngbie Cou StigalsS Al ol
5l A YLis boes ol o0gas 4l iy ie
ot oz e J> (sl S e 59l
Ohlsd Stz S e by Sl ez S
o=l 5o asiles ) S eolal alie sloclsx c095504,S
3y3e OPDTH aliecs (gly 55 allie cl yo a5 s,
e S 3 0 &l s 5 el 425,515 oolil
Sy oo a8y 515 )0 Lapgieg S raled sl Lue
TV A0-AF e Sl 25 pssesyS Jle sl

mss] 1] 6] 8] 5[ 9]0 3] 2]

Eg—omo ymol> adlie o1 Suadilp s (o
Bae 2l ples a5 qugs; ol 5l el llel

] 00 M)f

4- Hinterding

Sl sl 50058 5 )Ll > sl 1)
sl alie ol o (] ladegame s 5 bz
wily Gloy 381 L b s Jo gz S5
ol 00l solazwl (OPDTH)

)l H.A ‘w—*—’)j—i” u_" Gl 00 LH}M \J_.Jﬁ.b
b Sl il s (gias (g sl oSS
(Lee, 2018) o_ib s 3lwags Jluwo J> ;0
Gy L Sl blgyl jo as o oSl oyl
sLel adgl crmesr SO e lo b sl o (Ao
u_u.o?LSL.asld_JJasu_S)de_n‘\b‘)éjou\_w
e el ol 5l 5 ol g L 55
azg L Log e Lagl (e 3l 5 00500 adgs s
G s g cge g bl Susslpy sl a
VAAD Jlw o n,e-Sl sl 09 e a8 5 LSy
e Jo g T o s el Sl
(Scholz, 2019) o eoliiwl 5, 50,50 caisg,®

Elyl > sl ot ,5 5 ol 09555 oo o 5
it i alox 510, 50,90 oandiy b Jilus
Olizmed 9 48,5 1,8 ooliwl 890 (ormy yobo 4
Ol 3l gbioe 485 LS e Kty b 5
S g je—baie Ay 5 a e 1l o,
Sz i ol o Sis oy s Sl slac LB
wmly (Sloj 3 Lo ol dlias J >
SS3an ool azs F 18 Lin . (OPDTH)
Tl 5 5 el sl Tl 5 ¢3Sl
el ez b Jo gl Ve
Slodgas oolaiwl S0

1- Holland
2- Brady
3- Tasgetiren and Smith


https://iueam.ir/article-1-1863-fa.html

[ Downloaded from iueam.ir on 2022-10-17 ]

el oy e 30 &g dy il allia 4o
ool >k Ses 93 o Sl g See S Sl
S8 osliiwl s yse adly 55 3ili 5 oS5 jskate 4
s Lagl 8,50 i g o Sles g95 0,5
ol 534y p3Y g8 o0 bl olas SlS & g0
olly SLl 6l 950, 99 ol (b o oSl o
do g Somex 5 e 5 gl 95505, 59 000 92
ASe Lg oud Sl pgs9eg,S 99 (Bolas &g
e ol 51 (o 90 95529, 59 5 Ngdige S 5
98 o0 Sl gy e G

2% @il 5 S 5 Mo wiile e Sas (o
J=3 Tt G e 99 (s3liiny )9Sl
el 00 b

((Michalewicz & ° slzasl> ,Slac ®
Hartley, 1996))

((Fogel, 1990)).” 3luss)ly sShas @

s 5o s Gt sla Ko ogaz )
So Plas col (Sen (Bolal )50 @ oleiinn
s5bie ot ool ;Mes 95 2 Slas g Slee
g o Sles 552055 )13 oolial 990 Ol S ez
S Mol & p50 4 55 by (6,5 5 o3
g go ol

3 sl SE e g9 sskhie 4 ipbe (6
2 opdle @B oo hdgio oo gy )3 &S (oaBlge
rewl oals b g5 pladl 9o (g Sles

Jol> slaclsz Gy 5l sslas 1SS 52 )0 -
gl oo i Nes 3y Iom ol

O ygmo by dmiz Sleo golosd QLSS 2 0 -
Ay gl oot b g, 5l eolial b 5 ol

5- Displacement
6- Inversion

Q..,_lsl ¢ ol )_flo.c :‘QL‘:’L’JJ‘ )_fla.c (C

Bed (b Sy e esl 5o b &5 Cl (6 Shee
el ad)S ey 5l ay o oSl 2l e a0
3,90 ozl , Slee lgieas T by g, Shee @llia
2 Gl Gy o=l o aS culad 318 eolal
O S5l @l jlade ool s Taile (cagges S
Ol 4 325 Jsep b Gellae P_T ol 4 Jlozo (FLD)
SLopgigeg)S «Dygme (i g 39 o0 0310 (anass
G AYL ool il 5loiin Saisly &b slyls
g 0990 wj_‘:) JS Sloss. N OS¢ .\.&‘9} )‘0)95).3

fi

=N
j=1fi

Adgl Curox 0y )0 1Ayl Cares wdgi (0

pi *)
oy 3 Il daclsz (o9 (o ) lemebsl jslaze 4
5 03g—ad odlaiwl 5, 50,90 oaiiig,8 dlius ;O pguwye
$olai &jso 4 N Job b adsl slaclsr 60
2 Wbl 5 s wnlyi e B9, oS 398 a alss
a5 0gd oo Lzl Glays, gois slacle> sly ascs
293909, ol 55 daia (ul; 0,8 Lrale b o (Lo
S pigeg,S LBl Sloz ol b slp &5 (e
c 00,5 oo plwlid el oo

59 5 adlie (ol )0 1 @aali g S 5 Ses (g
P 5 A e i g oS 5 S
lie (51— oobal)) il 5 oS 5 sla Ko
e g0 ol ccwl sa s solalwl 5 Fo,yg0 0aiig )
5l o, le

(Davis, 1985) "5 5 Slee @

(Oliver etal., 1987) T claal> Sloc @

1- Selection Operator
2- Roulette Wheel
3- Order Crossover
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15t Dataset 2 Dataset

Node (i) VC() Node (i) VC(i) Node(i) VC(i) Node(i) VC(i)) Node(i) VC({i  Node() VC@) Node(i) VC@) Node (i) VC()
1 0 18 -0.01 35 0.1 52 -0.07 1 0 18 -0.06 35 0 52 -0.07
2 -0.07 19 001 36 -0.08 53 -0.06 2 012 19 -0.03 36 -0.06 53 0.1
3 0 20 -0.09 37 0.03 54 -0.04 3 -0.03 20 -0.04 37 -0.08 54 0.01
4 0.01 21 -0.12 38 0.03 55  -0.08 4 -0.09 21 0.01 38 -0.07 55  -0.01
5 0.03 22 -0.06 39 -0.03 56 -0.01 5  -0.04 22 -0.07 39 -0.07 56 -0.06
6 -0.01 23 001 40 0.1 57 -0.03 6  -0.03 23 0.02 40  -0.01 57 0.01
7 -0.09 24 -0.08 4 012 58 -0.05 7 -0.06 24 -0.08 4 012 58 -0.12
8 -0.03 25 -0.04 42 001 59 -0.11 8 0.02 25 0 42 -0.05 59 -0.08
9 -0.12 26 -0.08 43 0.03 60 -0.08 9 0.03 26 -0.05 43 002 60 0.02
10 0 27 -0.03 4 2002 61 0.01 10 -0.08 27 -0.09 4 004 61 0.02
11 -0.02 28 -0.12 45 0.02 62 003 11 -0.06 28 -0.04 45 007 62 0.02
12 -0.09 29 -0.12 46 -0.04 63 -0.01 12 -004 29 -0.05 46 01 63  -0.05
13 0.03 30 -0.11 47 -0.01 64 -0.06 13 -0.03 30 -0.01 47 -0.02 64 0
14 001 31 0 48 0.01 65  0.02 14 -0.06 31 0.01 48 -0.05
15 -0.09 32 -0.02 49 0.02 66 0 15 0.02 32 -0.09 49  -0.05
16 -0.01 33 -0.07 50 0.01 16 -0.12 33 0.02 50  -0.08
17 -0.09 34 -0.01 51 -0.08 17 0 34 -0.06 51 -0.06
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[NO| Tma| GA® | Best™ | GAP | | NO | Tmax | GA | Best | GAP |
1st Series
1] 5] 10 | 10 [0.00%]] 14 | 70 |1040] 1070 |2.80%
210 40 | 40 Jo.00%]| 15 | 75 [1130] 1140 [0.88%
315 120 | 120 [0.00%] | 16 | 80 [1205] 1215 [0.82%
4 20 [ 205 [ 205 [0.00%] | 17 | 85 [1260] 1270 [0.79%
5 | 25| 290 | 290 [0.00%] | 18 | 90 [1320] 1340 [1.49%
6|30 | 400 | 400 [0.00%]| 19 | 95 [1390] 1395 [0.36%
7] 35| 465 | 465 [0.00%] | 20 | 100 [1455] 1465 [0.68%
8 [ 40 | 575 | 575 [0.00%] | 21 [ 105 [1495] 1520 [1.64%
9|45 650 | 650 [0.00%]| 22 | 110 [1550] 1560 [0.64%
10[ 50 [ 730 | 730 [0.00%] | 23 [ 115 [1590] 1595 |0.31%
11] 55 [ 825 | 825 [0.00%| | 24 [ 120 |1625] 1635 |0.61%
12 60 | 895 | 915 [2.19%| | 25 [ 125 |1655] 1670 [0.90%
13[ 65 | 975 | 980 [0.51%] | 26 [ 130 [1675] 1680 [0.30%
2n Series
1]15] 96 | 96 [0.00%|] 8 [ 50 [ 900 900 [0.00%
220 | 294 | 294 [0.00% || 9 [ 55 [978] 984 [0.61%
325390 | 390 [0.00%]| 10 | 60 [1056] 1062 [0.56%
4130 [ 474 | 474 [0.00%] | 11 | 65 [1116]1116 [0.00%
5 | 35| 570 | 576 [1.04%]|| 12 | 70 [1188] 1188 [0.00%
6|40 | 702 | 714 [1.68%]| 13 | 75 [1236] 1236 [0.00%
7] 45] 810 | 816 [0.74%] | 14 | 80 [1272] 1284 [0.93%

* Our Genetic Algorithm
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** Best Score from Literature
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[NO| Tma [GA| CPU | GAP™ | [NO| Tma | GA | CPU | GAP |

1st Series
1 5 10 | 0.11 0.00% 14 70 375 1.06 | -63.94%
2 10 35| 0.05 |-12.50% 15 75 420 0.74 | -62.83%
3 15 85 | 0.97 |-29.17% 16 80 455 0.96 | -62.24%
4 20 |130| 0.96 [-36.59% 17 85 500 1.00 | -60.32%
5 25 ]165] 0.95 [-43.10% 18 90 465 111 | -64.77%
6 30 ]180] 0.76 [-55.00% 19 95 505 129 | -63.67%
7 35 |240| 0.78 |[-48.39% 20 | 100 535 1.25 | -63.23%
8 40 |245| 0.98 |-57.39% 21| 105 530 1.23 | -64.55%
9 45 |260| 0.97 |-60.00% 22 | 110 580 0.94 | -62.58%
10 50 ]310] 0.93 [-57.53% 23 | 115 605 133 | -61.95%
11 55 |345] 1.00 |[-58.18% 24 | 120 595 1.39 | -63.38%
12 60 [340| 0.92 |-62.01% 25| 125 615 1.03 | -62.84%
13 65 |395| 0.77 |[-59.49% 26 | 130 615 1.33 | -63.28%
2nd Series
1 15 78 | 0.73 |-18.75% 8 50 342 0.97 | -57.78%
2 20 [132| 051 |-55.10% 9 55 384 0.83 | -57.33%
3 25 1168| 0.81 [-56.92% 10 60 390 1.01 | -60.12%
4 30 |222] 0.36 |[-53.16% 11 65 396 1.07 | -62.50%
5 35 |270] 0.92 [-52.63% 12 70 420 0.94 | -62.37%
6 40 |[270| 0.85 |-61.54% 13 75 474 1.02 | -60.10%
7 45 |300| 1.10 |-57.26% 14 80 474 1.11 | -61.65%
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