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Solving the TSP problem with a crystal algorithm

ZHOU Larrha , CAl Dongfeng
(Knowledge Engineering Research Center , Shenyang Institute of Aeronautical Engineering ,Shenyang 110034 ,China)

Abstract : The traveling salesman problem (TSP) is a typical NP problem. The optimal solution can be
costly to obtain as computational requirementsof the problemincrease exponentially with complexity. This
paper proposes a hew method for solving TSP problems. With this method, we smulated the growth
process of crystalson the surface of alake asthe temperature of the water decreased. In the metastable re-
gion we maintained an appropriate degree of saturation and found the growth process of the crystals was
the same as the process of forming a TSP path. The proposed method is an appropriate algorithm for sol-
ving TSP problems quickly and effectively , obtaining feasble solutions under O (knlogn) complexity. It
can also be used in parallel computation, generating real-time solutions for open-looped, dynamic, and
large-scale TSP problems.
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’ ’ Table 3 Results of the Crystal model
’ : TSP TSP
at48 224 219 33523 |[Rbll73 16 08 624 56892
; FARIR A280 1133 487 258 | P76 343 115 108159
Bayg?9 18 022 9074 | Prio7 256 019 44303
’ ’ Berlin52 632 268 754 | Pri24 503 026 59030
' ’ Ch130 568 139 6110 [ Pri36 48 219 9%772
Chi50 519 167 6532 [ Pri44 335 134 58537
’ DI98 623 324 15780 || Pri52 158 131 73682
’ 0] ’ D493 879 356 35002 || Pr226 142 Q59 80369
' ' ' ' D657 1319 484 48912 | Pr264 689 Q31 49135
' DI291 1659 530 50801 || Pr299 916 473 48191
TSP D655 1170 515 62128 | Pr439 68 301 107217
D2103 597 480 80450 | Prio02 12 28 7.05 259 066
dentZigd2 Q14 014 699 | Rat99 273 099 1211
d§1000 1386 520 18660188 Rat195 814 542 2323
@51 1093 209 430 |[Rat575 1110 499 6773
BI76 587 294 545 |[Ra783 1250 521 8806
BI101 483 218 642 || Rd100 705 315 7910
H417 623 254 11861 || RA400 1169 443 15281
A1400 632 302 20127 | R1304 1598 956 252948
4 chiso @l262 950 324 2378 |[R1889 1589 8 63 316536
Fig 4 Undisturbed ch150 routing G9% 58 254 512 §70 428 147 618
G120 438 19 1666 | Tp225 1099 523 3859
kroA100 531 004 21285 || U159 1351 7.97 42080
: ' KroA150 7.94 271 26524 || US74 98 481 36905
: ' KroA200 419 166 29368 || U724 1167 569 41910
: ,U2319 KroB150 331 117 26130 [ U1060 12 45 572 224004
2139 : 338%, KroB200 7.82 254 29437 [ U1432 1099 516 152970
: TSP kroCl00 271 131 20750 [ U1817 1299 621 57201
kroD100 273 147 21294 || U2152 14 16 8 04 64253
ch150 TSP kiOEIO0 496 267 22068 | U2319 1024 338 234256
Linl05 416 054 14382 |uysesl6 134 Q12 741087
4 , Lind1l8 946 373 42029 [uyses2 046 Q46 75665
’ ’ : nrwi379 14 31 584 56638 [[vml084 16 75 7.53 239297
Reb442 958 474 50783 [vmi748 16 65 7.83 336556
' ¢ ” 8 006 %" T 3449%.
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The Fourth International Conference on
Advanced Data Mining and Applications (ADMA 2008)

The 4 th International Corference on Advanced Data Mining and Applications (ADMA2008) aims at
bringing together the expertson data mining in the world, and provides a leading international forum for
the dissemination of original research resultsin data mining, spanning applications, algorithms, software
and systems, and different applied disciplines with potential in data mining.

Key Topics:

We invite authors to submit paperson any topics of advanced data mining and applications, including
but not limited to:

Advanced Data Mining Topics:1) Grand challengesof data mining;2) Parallel and distributed data min-
ing algorithms;3) Mining on data streams;4) Graph and subgraph mining;5) Spatial data mining;6) Text,
video , multimedia data mining;7) Web mining;8) High performance data mining al gorithms;9) Correlation
mining;10) Bench marking and evaluations;11) Interactive data mining;Data mining-ready structures and
pre-processing;12) Data mining visuaization ;13) Infformation hiding in data mining;14) Security and privacy
i ssues;15) Competitive analyss of mining algorithms.

Data Mining Applications (applied data mining in following listed areas) : 1) Database administration,
indexing , performance tuning;2) Grid computing;3) DNA Sequencing, Bioinformatics, Genomics, and bio-
metrics;4) mage interpretations;5) Ecommerce and Web services;6) Medical informatics;7) Disaster predic
tion ;8) Remote monitoring;9) Financial market analyss;10) Online filtering.

Web ste:http://cs. scu.edu.cn/  adma08



