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ABSTRACT

This paper suggests a hybrid genetic algorithm for asymmetric traveling salesman problem(TSP).
The TSP was proved to be NP-complete, so it is difficult to find optimal solution in reasonable
time. Therefore it is important to develope an algorithm satisfying robustness. The algorithm
applies dynamic programming to find initial solution. The genetic operator is uniform order
crossover and scramble sublist mutation. And experiment of parameterization has been performed.
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P Fo £ e 71AE O go] FAFgozA $53 e EAH FAo| L A FEH
PA2 HHEcE i gloj}

FHABY g FHMYe] A HIdezRE & Ade sSyds A=z
AP sy 4 AAE 2HT EHS AU e, o3 Sl Fola I
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g AHz #H2A FHgs ok oldd AaH Al B Fold EAe] B i A
A3 42 £33 A& udt

AP A™3E AT JAEHQY FA7AE g2, A5HY gAY gdd dE Has
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EA ¢ AEnAE 9t FHAARE AEdA AEdes ARJAM 2E B AR
Hgulg 9,02 EQHold 97 AR 21& £330,
13 [AdzA] € 2821 ZHAH
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4. ¥ FAMY] &3 A Hrl
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APE 93 71 EAE C++ 4ol random() ¥+ & AHE-3te] HIgA WEE BHEJT. =T A
s HA(E AP Z4F s A2 A8, A AdaA 34, Fzud ddxe] FHew
&, Edyo] izl AHEulE Fol Utk ¥ dFqMe AL 7R L-10022 HAAHAL, A
AzA o FTL AuAdEL F3 FAF o] BEHA %= AiuA A9 gL 4AHY
ALgdnh. B QoA 53] dFEA ¥ AS AduA Ao 4FE 100022 ot

FAAES AXE AL Avde AWE7A AP whEs ARANE U AT F glenm
e (e AT dYel WAt wEtA € =FoA AL EFY FAsEe] whEs
HAAGE AP 48 & R 4 dFe] RE £F S g ® 415 g9 4¥e 57
7Z1E2 Al d3f z7] 534 wiE3te] APt APe] T A= FE 424 Hso Yok

AgdA vetus 232 T3 2739 EJulge] & AFA Adsts EFF FAAEY £
Yoo 2 IFE AL AL ¢ & Uk F, DPE o] & 2AF X7 9] ulgo] gotAS4E A
2 e AL 2dn. Y BHF 2V H&E gdde A2 dYe] AgolEe &9
dr &4 7tAA HER AT F3 daAe HEugS 4T oF HHs e A=) F
< 2HAH 2718 EQUIEE AAHE o Fadt 5 ZAE B vy £ 3R
A ALrles Aol HE4HES 42 087 022 4ANS WIS ¢ 4 Ut

42 AA qAAF] 437}

42804 TUY FAMEY NESs BAL2S olgsel J1E AT A3 F $HATm
A 3-opt YTAETH £YARS BB} olF WwE ¥ 4301 heht ok

E 439 Ane & Q7oA AP AW HGATSPY A ujA¥s 28 2¥F % olde 7@
EAldl AL 1003]e] H¥L Sl E& ZAio|n, 3-opt FRAFY FUAR}E HA FUY AE
EAE 10089 A B3 de ol Zze) FueiFdl g $de WAL 2 LA e
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Awd Bl FoM AA FE&Eok] Uehle dA AdzPE nE 5 e A4F
sl vl d w4 FAl(asymmetric travelling salesman problem)s] i &S )
2 g fAMSE JEedd B ER¥ez E 7 £ U

Are dwel FAYEE wolvl A APAYW AL hEs AP HYE SYAASt. 7|
zeAdl U@ 2t £79 4¥AN 2AF 2ol £QUe £,=0.02, YEDY F8uE p.=0.8,
ol Heulg 5,=0.22 48T A% BA45 MY $4ERT

g A 4RT MAMSE £2oA £ AW I GBY BA &S 1 45E vnsn
AgozA uo B4 Hzel F2PUL BARYD, ALY LuAS H5E WiHs) A8 vn
3§49 YnAEoE ¢uA Uk Jopt TRAEAY ¥RE YPHAL.

38

E 41 WS AH3tE 9 d85Ed 43

-)F%“?]_E ph pc pm
1 0. 00 0.9 0.1
2 0. 00 0.8 0.2
3 0. 00 0.7 0.3
4 0. 00 0.6 0. 4
5 0. 00 0.5 0.5
6 0. 02 0.9 0.1
7 0. 02 0.8 0.2
8 0. 02 0.7 0.3
9 0. 02 0.6 0. 4
10 0. 02 0.5 0.5
11 0. 04 0.9 0.1
12 0. 04 0.8 0.2
13 0. 04 0.7 0.3
14 0. 04 0. 6 0. 4
15 0. 04 05 0.5
E 42 Wi7dS4 A AHEE A4F 4¥2
T & 10 20 30 40 50
1 161.0 451.2 7254 874.8 12714
2 161.0 436.2 652.0 801.2 1129.0
3 161.0 4458 652.4 811.8 11436
4 161.0 4428 672.0 854.6 1149.0
5 161.0 451.0 667.4 911.8 12546
6 161.0 440.0 803.6 868.0 14572
7 161.0 4282 602.4 801.0 1004.6
8 161.0 4322 622.0 801.0 1333.6
9 161.0 4324 7222 907.6 1304.6
10 161.0 446.0 685.2 901.4 1288.0
11 161.0 440.2 726.4 973.0 1483.0
12 161.0 428.0 600.2 79.2 1003.4
13 161.0 430.0 6184 800.0 1067.8
14 161.0 4324 618.4 868.0 1224.0
15 161.0 448.2 622.8 866.0 1100.0




¥ 43 3-OPT €¢xaE#He ¥

3-OPT HGATSP
okt 973 BEA 53
10 163.2 161 1610 161
20 430.5 428 4282 428
30 614.4 600 602.4 602
40 821.7 797 801.2 801
50 1026.1 998 10126 1003

3-opt @nAEH HBAMNE ¢ £ UKol 71&9 AT vz A= HAAA ¥e 5T HE &
BHez 78 4 Uk 53 DPE o]l&¥ wAF Z|se EU} scramble sublist mutation A4tz
o] o]g& AYEA TAY 27 AT s £ e TAY sz £PL YAAE AHE AL
B2 afdes HAHE XS 4 UEE oA & JTFAA A KA FEEE FIA
13 g 8 F A%

goz FARY A2 £FL TAY 4 Ae HL AFH 27 AJSA 4T He AT A7
7t a7Ect =3 Sddo] dAtR2 A8 E scramble sublist mutation®] |4 T A7 %
zte] At H ) g APl a7 drh
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