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Solving traveling salesman problem(TSP) with

pseudo-parallel genetic algorithms
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(School of Electronic and Information Engineering, Anshan University of Science and Technology,
Anshan Liaoning 114044, China)

Abstract: Traveling salesman problem (TSP) is a typical NP complete combinatorial optimum problem.An improved
pseudo-parallel genetic algorithms (IPPGA) is proposed with an asexual reproduction for avoiding crossover operators’
breach to nice gene patterns. The initial population is produced by greedy algorithm in order to enhance convergence ve-
locity. Information exchange between subgroups employs island model in IPPGA. These measures are of great significance
on reducing complexities and enhancing convergence velocity, as well as increasing global searching ability of the algo-
rithm. Finally, simulation study of IPPGA demonstrates its capability of strong global search and superiority to SGA and
high immunity against premature convergence.
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1 5|E (Introduction)
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annealing algorithm). AN T % & & H(artificial im-
mune algorithm). 28 T ## ZK(tabu search). ¥i T #f
ittt (particle swarm optimization) Al 8 #f £ % (ant
colony algorithm)&1~7) i 33 £ 9% 2 LA Bl 3l
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2 IPPGAH ¥ (Designation of IPPGA)

AL S (genetic algorithm, FRFRGA) & —If %
A=) 5 1R 1A AR A T R R BE LA R T 1%, A
HeRERED . AR ER T R&EHME. 5
H brsh BE A5 S I J0 DG 1 DA 7 e MR 1 n &5 2
BREALAL . Skt . RGEHEH) L Plds o S I E B4k
A AR % TR P A3 202 N B,
2.1 AL Ge B9 0 3&E BB R #(Genetic encoding

and fitness function)
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2.2 FEEMIE 4L (Population initialization)
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2.3 FEMLEE b5 38 % FE A T (Stochastic tournament
selection operator)
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2.4 T % (Asexual reproduction)
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2.5 FPFEAH (Gene reconstruction)
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Tw= (1,2, i—1,d,i+1,---,j—1,
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2.5.1 A #AE 7 (Swap mutation)

A ¥ AR S S FE A AT e AN A G B ER A AN B AL
16 P L IR e 2 ) R S DR, AT 7= A — 4 B i [m] 2%
2. Blin
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(1,2, yi—1,4,0+1,--- yJ— 1,7,

j+1l--,n—1mn)—(1,2,---,i—1,7,
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Ad = (d(Ci_r,Cy) +d(Cs, Cisr) +
d(Cj-1,C;) + d(C;, Cji1)) —
(d(Ci-1,C5) +d(C, Citr) +
d(Cj-1,Ci) + d(Ci, Cjia)).
252 A R (Insert mutation)

AR AR SR A A g 65 5 vh BEALE B A
FEDR B, AR5 PR e — AN R R B 2 DR 9 N 2
F— AR R 5. 5
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d(Cj, Cir)) — (d(Ci-1, Ci) +
d(Cj—1,C;) + d(Cj, Cjpn)).
2.5.3 {84728 R (Invert mutation)
1507 A S R A A G B o o BE LB B P A 2 R
JA 22 Te) fy 2 R 36 F HE A7, AATD 7= AE — 4% 3 3 [ 2%
2. it
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187 A% 7 B WA R TSk i /D VE T #% . & Y
FEARRAAE A
Ad = (d(Ci—1,C;) +d(C},Ci41)) —
(d(Ci-1,Cj) + d(Ci, Cj1))-
IS PRI (Island model)
£h 3 47 18t #% 5 #£(pseudo-parallel genetic algo-
rithms, fi] BRPPGA) & 1 7 — M AL B 4% L3z 4T £
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B, T TR — BB MLk, 7E1E 2
fize, ¥ FE AR 2 B 7] AT e — 245 5. X FE AT DA4ERFRE
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LRI G RSUR . DI R AR i L REDKE B2 AR B (coarse-
grained model), 2% T 158 4 (1) 383 4% BB AR b 40 A0
2 18t £ B ¥ (distributed genetic algorithm, DGA). iE
% 3R & (migration) 2 7E T #F 74 2 18] 22 #e 5 B 1 &
T, W IR AT DUIMAR I AMARTEREAR b AR 38, S
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TREAR P B AT B HA T .
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2.7 HEWFE(Algorithm procedure)

B O FEAT I AL IR (IPPGA) R HE R T T

Step 1 BAEREH VI : ¢ — 0.

Step 2 BT L AEAIGREAKRP (1), X P(t)
BT B I T EAMRIE N,

Step 3 K P(t)R Hl B3N HE 7 REAK: P(t) =
{Pi(t), Pa(t), Ps(t) }. 53 MISRAT R AR 57t L # AR S
MBI T 3R R R A T

Step4  P,(t)(i = 1,2, 3)5r A AT MLk B
ERE T AT B HIERAE: P! (t)—Selection[ P (¢)] (i =
1,2,3); HEEFEHFE FHAT R R EBME: P/(t) —
Mutation[P/(t)](i = 1,2, 3).

Step 5 SHWHEP! ()i = 1,2,3)FMEH

Step 6 HETBEBGHEITHP(t)(i = 1,2,3)Z
A B A H, FEF —RBE: P+ 1) «
Exchange[P/'(t), Py (t), Py't)].

Step 7 4 1k 4 FHIWr: 35 R L &b &4, T
t — t+ 1, ¥ Step 4. Fiwh B 2 14 AF, W% H B
3  {HEBFF(Simulation)

AR ST A X 3T A 43 5l 49 10,30F150F) #2 BUTSP
) R, R AR B ] B 5% A (SGA)EAT T Xt Ee
P B ] 5 3ot A% S VR IO ) 1R P B A IR SR B0 38
BEATLF=AE, FhEER /N 30,90F1150; A8 X H 7B
HUMES 43 VT B AT X (PMX) 728 X (OX)FIEFR AT
X(CX)FHEE, 28 XM H0.6; 25 57 7t 3 e
A S A NAR S B AR S A B AL B, AR S A
2470.05. T it 5535 1 8 B 551 1 O BE L A R Sk
B, I HAAE R T B ORAE SRS T X3 AR
FITSPIa] &, S50 H AR E 73501 24 50,30012000.

%1 WMFAAEN=10,30,500945 AL & F
Table 1 Simulation results of N=10,30,50
ik IPPGA SGA

T A 10 30 50 10 30 50
AR 15.17 423.74 42786 1517 42374 427.86
BICWEENE 1517 42374 42786 1517 42374 430.24
BEMMENE 1517 42527 43343 1671 47025 447.38
REEHENE 1517 42435 43074 1566 439.03  439.26

RS 10 8 2 6 1 0

BEMR AN RE 0 036% 1.30% 10.18% 1098% 3.98%
SEIAR B AE R 22 0 027% 0.67% 325% 3.61% 2.10%

SERRAE 062 032 0.26 0.64 0.33 0.27
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RIEAFH BE K PR BERK LN S
FABN — 1A T2 BE B AR AN BT 15 A0 B B, R
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. SGATEN=501]15 21| (1) 5 2 Aft B AH X6} 22 1P
AR B AR O O 22 PR IR AR T N =10, 3075 2| (1) 35
P A2 R R A8 T B K R B RIAE.
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