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Table 1 The number(m) of finding global minimum for
N different starting points(m/N)

Problem
type GA GPM | SUMTNM
TEST 2/2 2/5 2/5
G-P 2/2 2/5 3/5
Hartmann 2/2 1/2 1/2
Shekel 2/2 0/3 0/3

ol 2 AT R A, & BgEd 4 ¥t A
A% £2 gEgen g n¢ g8
g8 4 9don Table 2914 B%°] Case 3
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Table 2 Comparison of optimum design results for the

welded beam problem

Case No.| Method i F
Case 1 GA |(0.24, 593, 8.77,0.25)| 2.44
Exact” | (0.24, 6.22, 8.29, 0.24) | 2.38

Case 2 GA ](0.68.2.83, 5.1) 547
BB? | (0.67,2.84.5.1) 547

—
Case 3 GA 1(0.46, 3.86, 6.0, 0.5) 3.49

BB |(0.18,10.0,8.0,05) | 498
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Fig.1 Optimization of the welded beam problem



4. Genetic Algorithm0il 2|8 CHES NS X MH

4.1 GAd o1& EATS A3 44

2R e A5 2A Y sl shie s} of
d oo HAF Y3 Pareto optimal set2 2
ettt GAE 71E9] 343 Wo] & Huks Al
3t IREAS B3 HAS e Ade g
the] AANEC] A (population) & °]Fo &
Al AAG S AAE gashs §40] Ao Pareto
HA A& Fds7)d v S st & A
A AA FuF BXde g AAHEEY vlw
£ B3l Pareto 43 & AH HALFoz 3
A el A3 Ao w AR A A A
AEE /WA A HBR ais ZgHeg & 4 o
o]y EA & ¥83ld MOGA(Muticriteria Op-
timization by Genetic Algorithm)& M= 71&3}
At MOGAIA AH8-3 Pareto H&&] 241 ot
&3 2}

AAHGE o] F+ ipopsize’l el HAHFE ATz
A& BEsts HAHY ASLE npadt 319 HAIZ
599 dole G378 242 npale A &H
3t A 7t Z2A 7

{F(X) Fo( X)), . Fo(X)}i=1.2,.. . npa (1)

A7M Fe B/, 3, Y& AAds 4
HE Uetdth o] HAMEF oW AAH Yt
Pareto optimume}”] M= 1,E A& =E
AARSE Lol tis)

AFR=R(X)-F (X)), k=12,..m 2)

9] gho] Ao dhitiz FFro|ofo} gt

aga 74 AARY AREE AR Fost
of, AAE HA} e [l EEHEE ATt
Z Pareto A8 27L& BEat= AAFELS A
A A, 1 o9 dANES AFYE FA
R st o

T A A9 HAs H e o3 ALt 1
N2 AYAIA F3, Yox] Ao AAGNE
o} Ao o] WAAA Fol, #F HAH [l
e 7te 283 £58 S7MIAHT

4.2 5-bar truss9 =A 3 HHA4A

Fig.2% 2& #9d Egx F2E[7]d Wl
weighting method®} e- constraint methodell £
3 =24 g4 AHLAAC P v 3lo] 2 B3
< MOGA?°] 23 Aze} vlwst] Hdth

1000 mm

9 -+
7 30
Fig.2 The 5-bar truss problem

7+ Wo] 93 At Fig. 3(a)(b)ollAl Bk
weighting method¥ Pareto X3 ¥ AF
e Az pEstA REH L, e constraint
method® A2 433 298 FUAES ¢ 5+ ¢
o}, BRI T Ao n% S WA o
uhE Alake] AARE #H & Folof gt ol wE
3 Fig. 3lc)el Yeht 150l MOGAY Qaix=
300702 Pareto HAs| A3HE o] Akl ofs)
FHon A A pHe A& FAYZE & F st

4.3 A9 dEA g HHHA

AA o] AdA] g dEie 3
AL Qo FH3 A2HE 2P OF
T HAEAE Pstd

X off
ook

T

e

4.3.1 A3 2ddy

(1) A=

43R A4 JeEh+ A5t b, a%k d9 470
2 da9th(Fig. 4(a) #FF). 28ln Z AAMHSs
7H A & de A9 e b 22282, UHAE
Jiow & 9%(=6.7x100)2=Z 39}

(2) A

Weight = &3 AAA| 9 S

Cost = A8H + Aeky] + gx¥hd] + H37}
2o + A% + 440
(3) Az

LIOyd ﬁ%-ﬂ-i}% Lq_a}‘v ﬁé%fﬁ] Zé’-' :%].é-}_%;
gt el e, gagd e Adel 3

KEENEE



Displacement(
© ©
(=] N
[=] o
L A

8.75

8.50
0.33 0.34 0.35 0.36 0375):’58 0.39 0.40

Volume(m

(a) Pareto optimal set by the weighting method([7]

Displacement(mm)

330,34 0.35 0.36 037({)38 0.39 0,40
Volume(m

(b)Pareto optimal set by the e-constraint method[7]

10.25 4

10.00

o ©
]
S o
5 Lty

©
N
B

4

©
[=}
o

Displacement(mm)

a75i

850
0.33 034 0.35 036 0373036 039 040
Volume(m

(c)Pareto optimal set by MOGA
Fig. 3 Pareto optimal set of the 5-bar truss problem
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Table 3 Pareto optimal solutions of the corrugated bulk-
head problem

no.of | weight | cost t b a d | tegivatent
omgtors|  (ton) | (10008) ' (mm) | (mem) | (mm){ (mm)| (mm)

10 | 44.889 41.807?13.0 650 | 880| 740|15.178
11 | 41.866| 41.903112.0| 620 | 800| 700 |14.156
13 1 40.808| 42.884111.0| 570 | 620 700 |13.799
14 | 40.357 M.325i10.0 530 | 80| 720 |13.646
15 | 39.950 45.802110.0 510 | 500| 720 |13.509
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Fig. 4 The corrugated bulkhead problem
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