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procedure GELSTSHs
--Number of solution dimensions is a predefineanber “n”
integer dim; --Dimension iteration counter
integer cnt; --Loop iteration counter
begin
for dim = 1tondo
--Assign a predefined starting solution componeartha current solution component for
-- dimension “dim” and as the best solution congaurseen thus far for that dimension
--Randomly assign an initial velocity in the dimems“‘dim” within the bounds of 1to n,
number of city
end;
cnt=0;
--Calculate an initial vector velocity sum, basedlioe random initial velocity components
-- assigned in the previous step
while (the velocity sum <> (nd (cnt < ITER)do
--Reset the velocity sum to O
for dim = 1tondo
--Calculate the solutions adjacent to the currehitt®n and their respective RF values
--If any of these is better than the best solusieen thus far, then make that solution
-- the new best solution
--Calculate the net difference in gravitationalrthe” between the adjacent solutions and
-- the current solution for the current dimensidim”, using the Newtonian equation for
-- gravitational attraction
--Calculate change in acceleration for the curdémension “dim”
--Calculate change in velocity for the current diagien “dim”
--Calculate new current solution component fordimension “dim”, which will be the next
-- adjacent node in the dimension “dim” in thereut direction of movement as indicated
-- by the velocity component for the dimensiontitli
end;
--Calculate the new velocity sum
cnt=cnt+1;
end;
return best solution found for TSP is the sequence dfaity, its RF value, and the iteration
count (cnt)
end

GELSTSP(;.,_J;JIM\SQ.\ J<

Sdlgiiy 298 150 0

oS o 4slin [1V] TSPLIB files 4505 L 1, 0T GELSTSPsslgiiny 025 81 2,1 (o) 5 sate &
.c,,ﬂ\a.uﬂcgtaowauk&w;t&ﬁd\ﬁb@u\ Jgd>

Wl ok il ¥ gy 0315 5 b (6 5 0enlS (55 2 OT slm) 5 CHNBLI G o 5 Jaw g5 15 03 Ol s
1l 25 SIS 5 b tdn Jols s pl &S
.:ﬁ@ub@ujﬁoﬁdw)u)@:M&?c&\f:\.lﬁ\.x:{l):a.u‘_;jb@w):

Dy h patba plad e gd a4 e 5 L

oS o e g IS S B sl o3l 51 B3kl Sy g 4y Sl pslie

dny OT &) ok 0315 omds ,gh e 5 398 g0 OBl St 13y Hldie o 56855 il al 0 4 o
Eoly o S5k e il ol Gl o o T 2 il 1 303 a3 gr e L

VFO


https://jamlu.liau.ac.ir/article-1-944-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-12 ]

., - //, - 7 . A
U’/é!r‘/}u!/!u(a/'b)u}u/«:jﬁ/,ﬂ/‘_fztf/

Bl Al e pl B eed i Ol 4 1) OT o9 i 0556 olal Cawsas fruly 52 0 2 Sl ol
oS s

2 ph o b 3506 5 (Sl (Al i ja bl GBS (650
ﬁf@éw\wu\;\ﬁ):@ﬂ)bj)\,&nmbébeJamTwzad@\;L;jﬂW

gy 3 5 3laS s Sl s 025 SIS sl b 5 350 ko

Sl S U5 (63,5 4T (S5 r;i,}isiqm 03 S 1l GELSTSP(.;Ujiﬂ VJgde 3

-v—i’}*; s 20 0

TSPLIB & 505 1) L 53l 02558 il sl ok oalizal (sladisui ) Jgui

Gg0 Pl )w.& u.w."\w Gopa g SOER S
dug Sud ol (S Hlwdnd GELSTSP
Ssamplel i 3 3 Y\ Y
6sample2 o8 o8 o8 N oF
10sample3 Fyy FYE Ty FYF Fry
10sample4 VYOS VEY VYo VA VY.
1leil51 \VF WY 40 YYV Ve
16eil76 Y.q YO0 YEV Y00 Y.
20koral00 av YIVAY VIVYY VIVAY VIAY .
Gr2l WA Frvv s vy YWY
Gr24 \YVY \OO¥ VEYY VOYA 1Y)
Eil51 £Y$ fav £40 fav FYY
Eil76 O¥A za) 0 Za) ory

TSPLIB & 505 ¥ L o5l w2080 (gl sl ok oslizal (sladisa ¥ Jgo

G905 P65 ding Do Jlie K] gl S w5

GELSTSP
kroA100 YAYAY YAAY YAYA:
kroB100 YYAF YYSF) YY\YE
kroB200 YAFrY ¥orvy YAOFO

Pri52 VFSAY VEavs VYOSV
\¥7


https://jamlu.liau.ac.ir/article-1-944-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-12 ]

WA (VAT £ (T b U s (77 I

S5 domii
310155 o3 ol gl .5 95 b o gmms (NP-cOMPIE® |8 o 0 filaws 233 3.5 0,53 0l b dluws
(S g pa’w:-@‘ e as (st (8l ig) dlie cpl 53 03 gad 03lil OT 3502 (51 a3 6“&):@‘
5 olgt o2 8 (S3le o3y b lesls 0L 3 S0y 53 o g b alwe Jor (11 1y (2515 (550 WS

Ol oo 0T (sl 8 5 sl o (solgity V:wfm cwlie o8 oias Ol ‘uﬁ)}ﬁvﬁu L OT duslie

.J;dw‘)‘ﬁ-“}ﬁ\s&Q‘JiLw.ALL}OJLE:.AUJ;OJ)JOMj}Angj‘)J{‘JﬁJ}i”J‘

&b

Lg)jté w‘f‘fwﬁy .J;n)jJ a.\.'..:ujjé ALW.»J:-Lg‘J; kf:fj J})dﬁi(“‘/\f) c.).( cé-\.::.n (N Lu&)‘j [\']

DITAL S (s 5 Sl

o 02 SIS 5 S ealizel L 0l gl Gsber 55 el sS 8L OITA) L (it e ST (s [V)]

ASLM.AJ:- L§|JJ Lg)w‘ CAE) v.’.'ﬂ)ji“@_iﬂbj)\s (“‘Q') ‘J G;g‘l-a:-) LJ 4)35-\.1} L(’ CC,:;..&? kaﬁ [\\’]

(Y)\ cu.pli)wf:.ﬁ L;)'L.J.,Le«l?u.sjfa”; av\..l..i:_g‘,é

ij 0795 odidi g b dllus éf)j slad s > .(VF44) ool Oele “z ‘)ngJL.T(LEJ G p (e Sgs VY]

(Y'j\)‘\ Lg)‘ﬂ‘jﬂ\fﬁ‘@jﬁj&%ﬂw}ﬁa.&;|f6}>wﬁ)j@‘d§i)‘43m‘bgjm

(1]
(2]

(3]
(4]
(5]
(6]
[7]
(8]
(9]

AR R Te)

Garey, M. R., Johnson, D. S., (1979). Computard Intractability: AGuide to the Theory of NP-
Completeness, W. H. Freeman press.

Cirasella, J., Johnson, D. S., McGeoch, L. Zhang, W., (2001). The Asymmetric Traveling
Salesman Problem: Algorithms, Instance Generatamg, Tests, in Algorithm Engineering and
Experimentation, Third International Workshop, ALENX 2001, Lecture Notes in Computer
Science, Vol. 2153, Springer, 32-59.

Grotschel, M., Holland, O. (1991). Solution a&farge-Scale Symmetric Traveling Salesman
Problems. Mathematical Programming, 51, 1991, 18A.-2

Moscato, P., Norman, M. G., (1994). An Analysi§ the Performance of Traveling Salesman
Heuristics on Infinite- Size Fractal Instancesha Euclidean Plane, Oct.

Gutin, G., Punnen, A. P., (2002). Travelingezathan Problem and Its Variations. Kluwer Academic
Publishers, Dordrecht.

Lawler, E., Lenstra, J., Rinnooy Kan, A., Shrapp., (1985). The traveling salesman problem: a
guided tour of combinatorial optimization. WileyeiN York.

Lin, S., Kernighan, B., (1973). An effective Uréstic algorithm for the traveling salesman proble
Operations Research, 21, 498-516.

Litke, J., (1984). An improved solution to thaveling salesman problem with thousands of nodes.
Communications of the ACM, 27, 1227-1236.

Raja Balachandar, S., Kannan, K., (2007). Ramded gravitational emulation search algorithm or
symmetric traveling salesman problem. Applied metdigics and compution, 413-421.

[14] Chris, V., Tsang, E., (1995). Guided Local ®ba Technical Report CSM-247, Department of

Computer Science, University BEsex, UK.

[15] Webster, B. L., (2004). Solving Combinatori@ptimization Problems Using a New Algorithm

Based on Gravitational Attraction,Ph.D., thesis|ddearne, Florida Institute of Technology.

[16] Webster, B., Bernhard, P. J., (2003). A Lo&alarch Optimization Algorithm Based on Natural

Principles of Gravitation. Proceedings of the IntgionalConference on Information and
Knowledge Engineering, 1, 255-261.

e


https://jamlu.liau.ac.ir/article-1-944-fa.html

[ Downloaded from jamlu.liau.ac.ir on 2025-07-12 ]

., - //, - 7 . A
U’/é!r‘/}u!/!u(a/'b)u}u/«:jﬁ/,ﬂ/‘_fztf/

[17] Reinelt, G. , (1991) . TSPLIB - A Travelingal®sman Problem Library. ORSA Journal on
Computing, 376 — 384.

YFA


https://jamlu.liau.ac.ir/article-1-944-fa.html
http://www.tcpdf.org

