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Fig. 1 Simply supported beam

Re(A )5 Ay Vi, A< £ 3.

CHILE LT, E=E DT DAV ARNEE AL,
D2 hU-—-7ORET LT BEOHSITORRITE
U (GOEL FIZE L

MERICT 21148 S,
RO ONE ), EENMET S,

DA RCETHLERS,

LT F AL - OFRERITHRALZ X
PWETHHDEL, INERNNITHE I a1y
TOFaT =Y RERERET S,

LLEOI sk Thads st &fr>7, 3 BTIR~Z XD
WZZOMEAE M 2 OF A E N T, A
BAHITI, HEENAE T 70 —-F0O—2THD SA
(Simulated Annealing)® FiL & B L TRa@E RS 5E A
DA ERET A, SA ki, BPEEEOTIAICE
MBI CHEEM R GEELF LD TH DL, WEDHE

RN, HUET BITERNLN T A—F RO TS

Miam< UL, #EDMEr &< s, Zhizd
T, 7N T0 ZLHRBONCE S > ¥ At —FWic
Tt L, BRSNS TR O L D ICEit T
D, AREEGIT sA ERIGHL7ZH O mA12]i2d
H5. AWMETIE, TOFESEHEALD, Nk sa
P, py (BT OF AT OBk B
BRI ORI s OB Z, FESEPVIMIIRT L, PR
WRFE R o i3 (oI RN TR <,
IREMIZME <. ) #NAT, REMEIMENC p,
M Ed, @BEdp, ZBEL T p, pe P#EETD
LD L7 WBIMIEE B EECHEIZASM, 22
THEEFMOEAMENER-> T, FEEEEEE—H
FUEL TS, RERMERE, 7T {85 F
WTUIL TN B, a, =054, = 155, Ape=-0.5, =]
EL, 1 DDV YT 0 F 2T - FOREIIDE 100
OAZRRETHHOELT, BBLET- 2. #Y
BUBEIZNT S, JLOELEER 2, 31257, K4
(MRS LR E B B DD DR Eard. 4
ST T aT—=FHNAL3 Efeo7. M3 1 2RE{EE
DN —7ZOEEALT WA, e, 7030, ML
—THFDA IS (5,203 iR D £=0.65 T
DN ORbA) FRL, B Ib)EE O ORER?



LTS, AN — e, REEO LRI 240
WA EENTHAH I EDWRTES, filbLizkD
W2, BTN TN AL RGERE A OIS (R s)
RAarTER W, L L, A8 H T I bieny B kS
RSN TWE I EMhs,

5. BHUIC

FHE T, BRI AR EFE L ER S
Bz ORI RERTAEEER L= Ekods
MRt E RO HEE U - R MR GTHE S i L,
AMRIREAEEZ RS ZENLVHEETH D, R
WERETIETH S SA FER WG L7,
_®T¥U&Lfmxlfimm TR R~ DI
RSN, MOENERDLEOENTINITT X L%
BT 2 2 &% 1&@&%&7@:6.

SE

[1] R. E. Skelton: Intcgrating Design and Coentrol of
Dynamic Systems, Proc. of TITech COE/Super
Mechano-Systems workshop '98, pp. 5/11 (1998).

[2]  KERES: WSS & U100 52 00 [ A
. 7T & FIE, vol. 36, No. 4, pp. 254/261 (1997).

[3] J. Onoda and R. T. Iaftka: An Approach to
Structure/Control - Simultancous  Optimization  for
Large Space Spaccerall, ATAA Journal, vol. 25, No.
8, pp. 1133/1138 (1987).

(4]  EFCRIEE, Lkl KTAEM: Youla /47 A b
DE—2 3 & EO<ERE ihllfﬂ;"—ﬁ@!ﬁ!ﬂ%
midazat, HARERTRH R, BRED.

[5] WP m, AHHFARR: Tq A7) 7yEBIizE
T HRBHAREOFER, HEERT S
SCEE(CH, vol. 62, No. 597, pp.1765/1772 (1996)

[6] HMFHRE, FILERE  HIER LR ORI R
TRZFH R 0D — H&“EW%H%L& BMIIZ AT < g%,
|:+‘|']J|JB:D}1 1@'1’ .anl K, vol. 34, No. 1, pp-
27/33 (1998).

[7]  U. Kirsch: Optimal Topologies of structures, Applicd
Mechanics Reviews, vol. 42, No. 8, pp.223/239
(1989).

[8] M. W.Huang and J. S. Arora: Optimal Design with
Discrete Variables: Some Numerical Experiments,
International Journal for Numerical Methods in
Engineering, vol. 40, pp. 165/188 (1997},

(9] R, S Ml ;‘F&?T?JT%"’IU‘:'_;_
< i'ﬁlefl]:vhanr’\@Ht’Pk. &+l CLLW‘?FHEH], vol.

No. 11, pp. 762/767.

{10] E. Sandgren: Nonlincar Integer and Discrete
Programming in Mechanical Design Optimization,
‘I'ransactions of the ASME, Journal of Mechanical
Design, vol. 112, pp. 223-229 (1990).

(11] C. D. Chapman, K. Saito and M. J. Jakiela: Genetic
Algorithms as an Approach to Configoration and

Topology Design, Transactions of the ASME,
Journal of Mecchanical Design, vol. 116, pp. 1003-
1012 (1994).

[12] G. Reddy and J. Cagan: An Improved Shape
Annealing Algorithm for Truss Topology Generation,
Transactions of the ASME, Journal of Mcchanical
Design, vol. 117, pp. 315-321 (1994).

iteration number 4
x 10

Fig. 2 Optimization history for.J,

14

iteration number

4
x1C
Fig. 3 Optimization histery for J,,



Im

2.5 LA D B L
2 _ T
ai
15 - initial shape 7]
1 .
0s L /oplimal shape ]
= 0 A SR
05 -
-1 - ——
-5 - -
2L -
3 T B R
0 0.2 0.4 : 0.6 0.8 1
Fig. 4 Shape of the beam
|
&0 . . |
|
! ] !
|
X X |
|
x x '
|
= x g
ok
.4 " )J
® ox |
1
X X I
i
P 'y .
I
|
-50 1 1 1 L '
-5 -4 3 2 4 e

I
e Pmay=-0.5

Fig. 5 Poles of the closed-loop system
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