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ABSTRACT

There are a lot of people trying to solve the Traveling Salesman Problem (TSP) by using the Meta Heuristic Algorithms. TSP is an
NP-Hard problem, and is used in testing search algorithms and optimization algorithms. Also TSP is one of the models of social problems.
Many methods are proposed like Hybrid methods and Custom-built methods in Meta Heuristic. In this paper, we propose the S-MINE
Algorithm to use the MINE Algorithm introduced in 2009 on the TSP.
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3 HHd g Toth geby & =8dAE o 8 o ot
o g% HAAd e ustgde S LAYHE w4
aFqict.

<# 2> S-MINE ¢xeFe &4 Z34E B9 ol
fri26, bays29 dlolg AelME g3} 10% olule] T4
E& Hth hkdd vlolE Alo] A§ @Al 1243%F H
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most | Bekaom | B | vewe |PSASwe®0 | ooVoo | o
grl? 2085 2085 21725 100 95.81 4.19
fri26 937 956 1009.3 97.98 93.29 469

bays29 2020 2131 21832 9451 91.92 259

swissd2 1273 1397 14217 90.26 8832 1.94
hk48 11461 12886 12994 87.57 86.63 0.94

brazil53 253% 27086 275782 93.35 9141 1.94

olx AT HHELAHH} +09%2 veht yHEA YA
St X9l A AsE B} brazils8 dlo|E Ale] AS &
AEze]l 718 AT A7 66%E FA ekt
174 =22 FA44 grl7 do|8 Al 7% TSPLIB Best
known solutiongt2t HLg AZ@E 2ka, 26 dlolH
A2l 744 TSPLIB Best known solutionft®} Qa-& 2%%
Holy ARe Zoirh gri73 fri26 dlojg Al Hg3
g A9 olF & ©AES Holx oy HFAETY
%A= AolE Bolx glo] o7t BT dAEE YE
i gle}. bays29 dlolE] Al swissd2 dlole] Aol ¢
TSPLIB Best known solution@t® Qa8 5%, 9%E 40|
i oQlol F& HAMES Holm u HFeAEAE ZHzt
2%, 1%A4x9 Aolg Re A FH4&E Holn 9l
oh olgj g §49 A Aol AT A wtE ¥
2wt k=4 F7td wgt AAFE F7AAS
=2 g48S ugon JFA&e Aok Yol )

RE2E 177 diH) 182%, 241% S 71471 hk48, brazilo8
Holg AlolAE HEgo] 3-4% AE ol UA|GE o]
wo = P e x-gFe] ol WAl ekt hk48 dlolE
Ale] 79 TSPLIB Best known solution#t#}e] -89
12%4 52 Jeht G gHEE Holn AT, HFLd}
&30 Aozt 09%= WHEAFANA M HAHY F4E
& veldch

AGE BALE 9istd AZE 95% AP ALEd
o RS ne HEAFrE Sk 1o REAAE

o g X, AFE k g2 & o ZHF me MEFT
& Xk <m < Xtk o] Ha, A F7He] £ 2k% ol

o A% dlole A ol gri7ol Ageto] AATHE A
shsict.

grl7 dlo|E] Al o] H& 217254, 5% Aol ER
A% ki 196, H2bA gr7 dolel Ale] AH77HE 217251
- 19 < m < 217254 + 196 = 217058 < m < 21745
7t Ao, g7l BERR 0 & 162, ERASE 100, ol
o) %770 Fe v gol 7Y 4 Sk

ER% =2 1% - —}% = 5% 0|1, o] ge grl7 dl

ole] Aol A% AHd d&ex WU AHAE B% FFl
A $595% 2kar & 4 ¢lrh

42 S-MINE 22|15 EAAZH 24

TSP BAlE =547} Z7h8e) ghet Asteel 7aEs
Hoz Zrbete] BANIE 9B vlAA D). gt
gqe)Fe] TSP #AZFNN Lokt 52Ho2 A
QA Sobrs] flaked k=S Fbl whE GAA 37
8¢ Yolnugie.

AYzAe g% YzA B 4 P £ AN 58
747t 30, 30, 002 FYaA son], 2 AN wey
wh WA Agsilch 1008] YL ssion), ojd g
A WslE dopugit (19 6L MEAYS E3 7}
dlole] Ale) gaAzhaste] Ashe Tz el gk

[ —ot7 ——tzs —bays20 ——swosda ——nid8 — brazits |
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(Z 3) TSP =4 Z710| TE S-MINE 202|F FMAIZE 5718

TSPLIB dataset gri7 fri26 bays?29 swiss42 hkd8 brazil58
Node No. 17 26 29 42 48 58
Node increase rate 0 52.9% 70.5% 147% 182.3% 241.1%
Space 3.55687E+14 | 4.03291E+26 | 8.84176E+30 | 1.40501E+51 | 1.24139E+61 | 2.35056E+78
Space Sinﬂeage rate 0 1.13384E+14 | 2.48582E+18 | 3.95011E+38 | 3.49012E+48 | 6.6085E +65
-MIN
Average Time (Sec) 191.910 239.105 248.704 340.510 349.446 369.461
Deviation (Sec) 4,640 4.884 4.909 5.010 4621 5.238
(29 6) S-MINE ¢ngld @A 73l 22 TefA e} F, B35 A F 9 ge] kEge wet ¥istEL gle
2ol A 3o wg gAAzto] 7 dolH Alvir} A3t A& & F UM == 17, 26709] dlolH A oA &
A wgsta Qe AL 4 5 gloh grl7 dolg A& 190x A ARG ZRoR e 307, #E= 3Ake 8, A4
0

ol M, fri26e 230z el A, bay29i 240Zthol A, swissd2
= 340Zdhol A, hkd8& 350Zcholl A, brazils8e 370% il
A Zzt #2934 5% o2 Wgslm QIth <E e
TSP x=E4 F7be] @2 S-MINE &zeFe| g4zt 5
M-S HojFr

TSP B8 7H4 Fe =25 o 4z 259%,
705%, 147%, 182.3%, 241.1%% ZF7MA L, kEF z:'}f>ll
we} AAitgo] n! ¥HF F7hste] £Al9) ERETL 7SEa
Ao Z7tg) ojwf S-MINE ¥g|EF9 gAMAZHS: &
A Ax SYNNE R=24 Frbd] w} Frksta glou
eE4 Z7H8 thd] S-MINE §4A12F Z71&0] 50% #Ha
Hi g&e ¢ § At

5.d B

2009 A<t MINE ¥iag]F2 Al7F2 A A
£3ta] 7|29 vetFeag gudFug AHE HEA4e
2 £ =8dAE S-MINE ¢unFez &3d

MINE ¢aig]Fe] TSP Aol AH&71s3, Ha4d=s
%%71 A% we Falay o] A3 dnFYe 1B
3ttt S-MINE 23252 Azt As| 859 =3, 59,

27, AAdgd F9 54 MdHez HAYsn 2429
FAE 2dg 5ok MINE ¢u2lFd 7|49 S-MINE
gneEe #H7l gevHE WAETN JFEE 49 39
ow, TSP o] ZAZFAE 95t &M dnFS MF
Al Aletatsith

=3 Aoty S-MINE ¥1z#9 A% H7isty, §4
& golr 7] $13te] TSP o A& 49 sk TSP &4
of &% A3} 670¢] A dole M4 TSPLIBAA A
Fohe LER A H2gl 0% o8 Adse FY4ES
B ==4E 170 div] 147%, 182%, 241% F7HA1R)
swiss42, hkd8, brazil58 dlelg] Al oAM= FHT&o] 3-4%
AL gopA I AT JA 90% ol HAMEL Holn
ol 10070 vlgke] wEdM e dAFoRE HAH BFE
weld,

APl A S-MINE €n2|Fe] 474y =49 34

002 vepgch Fite] $E 30 o|FoR F7HFA
L 30 vigtez so HAEPeAEL o daneF 4% 5710%
Ak dojAr #5 e %{Eéﬂ ol mhe} gl o4 85t5]
At daEF 7R A 403 otz {olrtd g4

af =7 AEs g %iafmﬂ TE}AY =EFE X,
42, 48, 58o.2 F7HAZ|A F u) o]ide] Aldo] ga7-€r)
%, B2 3070, FFE B3] 10w, ARE 1002 =4
1}3—"“ v o F Asge] ysit S-MINE @i Fe ¥

F 1o AAFd o EHOZ HRlt kEF 40 o

’a}"ﬂHE 134 F8 §F AFsaA gAste= Ay 233 5§
A& BoFm ok £, AF, FEE EEA A
HA ARG drirta gle 53FE Hdn
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o3l TSP dlo|g Alo]A ¢AHoZ HHH PAE 3tn
ASS gtk o2 3 A3 MINE @azlFo] wEl Fal
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oh, 3 g4 HAd e S-MINE ¢xdFe #g &3
£xo] A FueFe 54 F Ul 58 44E 9
£3 A48 & noFu Yo Fike o]FE EF A
g 3 EEL FYES 549 WF S B AUE F A=
i g

ol21gk 12 1007] vgk == TSP dlojE] Al A& E
2 goz 1007] °]4 == TSP dHelg Al &3 #&
& Hole} & Zojt} TSPAAN =E49 F7he &3
Z7t2 A%Fe 7sEsE 7 9t gk
MINE ¢ig]5S 538 ALs] EAle] AA H&st7] 93
A dEF sFtedAe HA @4 Adeol f7drh
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