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Abstract

The final objective of optimization methods is to find global optimum accurately and efficiently. The
optmization processes by simulated annealing and genetic algorithm which have stochastic search
proess are examined and are applied to several mathematical models and truss, beam structures. Then
the robustnesses of these two methods are studied and compared with the results of deterministic
optimization methods from the viewpoints of reliability and running time in obiaining the global opti-
mum,
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Table 4. The number(n) of finding global minimum for N
different starting points(n/ N)

SA | GA* | GPM |SUMTNM

Test 55 | 22 | 25 | 25

_GP LS5 | 2 T 25 |4y

_H3 22 LA T
LS5 | 22 | 22 | g 0 g

WELD | 11 | 11 0i1 o1
TRUSS | 22 1 ST T Vi

Cemor | 028% | 34% | 00% | 549,

* ; checking only whether fmdmg global optimum be-
cause it runs from string set (population)

w occurrence of singular matrix for one case

@ succesively 3 iterations for one case

Table 5. The running time ratio to global optimum (real
time: sec, IBM 486 PC)

S A(time) GA GPM |SUMTNM
Test | “Q&.L¥ 240 | 01 ] 01
_GpP (0.11) 139 | 10 | o0l
H3 1 (0.44) | 43 4 0.2
S5 | 14 | 470 _fl. o2
_WELD | 1(1.10) us | x o2
TRUSS | 1@i28) | 11 | o.oL‘ 03
(*); local optimum point
Annealinge] 9% 235 FY T Genetic Al
gorithmo] 7} @& Azko] L Q¥ Yui(F 5 =

=),
A Az2] Aa2e ANHH ] wgal Al
Blx o] 7|2 8 = Simulated Annealing ¥ Gen-

etic Algorithm % wgvh &4 A XA 7He] =
A7bA] e s SAZE O 94 sltpa war 4 )

=3
4. M FxES0le M Y Hs

4.1 8B Hin&44 [7]

I¥ 83 2 7o) 1430 %1 9) £HE W 313
(F) 6000lb7F 2188131 1S w) TzEo] Han)
SAAE s PT 295 E wge ey, &
Aol 2 AEnr g AAwass (18) 2] =%
2ol ¥ wf EHE4 2 Atz L =3 2o}

x=[x, Xg X3, X' =Lh, I, ¢, ] (18)

min. F(x):(1+C3)/\2]'X2+C'4x3_x4(L+x2) (19)
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714 ey=0.10471

¢4=0.04811
subject to
g1(x)=7{x)—7,<0
2 (x)=0(x) —a,<0
g3(x)=x—x,<0 (20)
ga(x)=F—-P(x)<0

g5(x)=0(x) —6,<0
0.125<x,<10.
0.100< x,<10.
0.100< x4, < 10.
0.100< x,<10.

x -[h.l.’.h]T

Fig. 8 The welded beam
oJ7]A g. shear stress constraint(r,=13600
psi)
g+ bending stress constraint (¢,=30000
psi)
g4 buckling constraint
g deflection constraint (¢,=0.25)

9] 2 AALE, HEeH, WY i e
& ZuEd [7]d 98 Axtslgen, HaXE
o5 7} g}

=[0.2444, 6.2187, 8.2915, 0.2444]

F*(x)=2.38116( $)

4.2. 10-bar truss 2] FAZFAHA (5]
8 109 Evs pRE e 4 Ay d

Ag AANS ()2 sta AAFes 24a4
2 sh 2h yafell 2Hgshe 38 S sz
2 3t HaFzHgdaAas s
10
min. F(X):‘)’i;xtli (21)
o
g()=—"—10<0, =12 - - -.10
o;
X;
g,(x):l.()“~—“£(), i=11,12, - - - 20
X

51889 o= 20ksi, HAavhAE v
2, Aol MEE 012 9o, zltﬂ?l S
B A7) v o
*=(7.938, 0.1, 8.062, 3.938, 0.1, 0.1, 5.745,
5.569, 5.569, 0.1)
F*=1593.2

4.3 AxbAn He

(1) 8-uel 7|24z

zh A spiie] o)s AxE 1y gell uhehy)
e, 27182 (1,7.4,2) 2 stttk Genetic
Algorithmell 93t A%+ P,=0.09, P,=0.01
W Lehrom=25%2 3+, Aldto] HAHo=m
A7t oF 15%¢] 2atell A o] A =i
U we Algte] e xo] 7] P,=0.18 atil
A F2AA vk AL P,=0.018 2olF
ol A4S FoE 4 Ak 182 Gradi-

2000 ~
15.00
—~— N
e B
5‘0‘00'. T
[;‘ [}
]
l\~‘~
600 {1 SUMTNM 0., SA
GA \‘._
000 T T T T ,
000 500.00 1000.00 150000

iteration no.

Fig. 9 Optimization of welded beam
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Fig. 10 The 10-bar truss
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ol ¥ 3l 7 Simulated Annealingy} Gen-
etic Algorithme HA H A Ho 24 =S v

=tk AAEAIZEE 3 H 9] iAo A9} phzz)x]
& Genetic Algorithmo] w&o] g},

(2) 10-bar truss | HAiZekA

HrdeMeE A HAYS “e’?,é} T sl
Z27138& ReRTE 1008 stod HAiaFaa

%‘

:‘i z’ﬂr Z«jy‘}_:—‘

2
b
H
-

etic Algorlthmol 7H4 wol A~8%Act Gradi-
ent Projection " 08 A kAl 8o )& A
A are] vl P ko] a3y oly HAZEA
S Tl e € —activedt A g0 O 3
7ternte]l Hastm =z W w5 (adjoint vari-
able method)& AF&314t}(8,9]. 18l1 Sim-
plexie] Axtzd F4¥ dudzs 23S
o] Hagle] R AP E HEo] dle A

Al sk Fo] Alke WAAIA FUh 19
11¢] A3bs A4FSI5 10000 2} 15000 0 A ohe
Aol AL g Ad dapoley.
kol g Arle] ¥ el dis) Alte
A= E H49 H50| FEsigch 3ol 9 éi’S‘
o vV R A HH Yo g M
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Fig. 11 Optimization of 10-bar truss

548

ol el AF A 7 el F2A4S HE
g A o e AES Lo

(1) AAHAHYA =G NI E 7Foz
Simulated Annealing®} Genetic Algorithm-&
o9 et AAE el on, A A7
2#3tA Simulated Annealingo] © £& A&
TR

(2) Simulated Annealing® EA¢] =X u}
2k HHg x27] B S0 4859 Al
o] &1}#o|n|, Genetic Algorithm& # | H 3
Kot 7R o] mdo = A& Alite] 2auE B4
o] S},

(3) Simulated Annealing® Genetic Algor-
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