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Solution to Domain Optimization Problems

Hideyuki AZEGAMI

For optimization problems of domains in which elliptic boundary value problems are defined a
solution is proposed. The treated problems are those to determine the domain that minimizes an
objective functional of the state functions under the conditions that the coefficient functions of the
partial differential equations and the boundary value functions in the elliptic boundary value
problems have smoothness and a one-to-one correspondence with domain variation and that the
volumes of the domains are limited. Domain variation is formulated with a speed field. The
derivative of the objective functional is obtained as a linear form of a shape gradient function. The
solution is formulated by using the gradient method in the functional space of the speed field with the
linear form of the shape gradient function. The solution is implemented to analyze the speed field
with regard to the deformation field of the linear elastic continuum formed in the objective domain
applying the force in proprtion to the shape gradient function.

Key Words: Optimum Design, Computer-Aided Design, Numerical Analysis, Computational
Mechanics, Finite-Element Method, Domain Optimization, Elliptic Boundary Value
Problem, Gradient Method, Traction Method
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COEBICIEAIE, Ge HWEH(0,,R™), Ve >0 &2z
AWE IR LT V e HYWE(Q,;R™) ¢ CY{O2,RY) %
B3, Lizdo> T, COMBICHTIEERIZ, n=2,
SRH LT V € HWF+(2,RY) c HY(A2,;R") £#4
WE+HTH 5,

5.3 HIRRM METREShEbok, ADERES
EXELTHE S, AL Kubn-Tucker 43X (48), (49)
FELLTCVWALENH S,

k Lagrange EH A k. 71 -G O TCHE—HL2ERANL
LTEEnTwa, LdoT, AD A4 FZIFERL

TLLEDEESV OB AV EKE & m OB Am

BRI Bk E S AL ORENHER SR E
AOBUEBENIC Lo TELABI LIk B, T4
5, |
oAV, w) = AA/; n-wdl

AV € Cg Yw € Cp (69)

am= [ n-vdr (70)

CEL, BESCHET L WSS, BIEES T IS
50 BT, AV L Am OBERELHAVWT, ALV

FRO LS CEHTIE. K (48), (49) RBLENB S
LIt

Meala) — M
ma.x[O, A(old) + AA_(IZ-)T;I—l
(Aot > 0, maia) — M # 0)
Atnewy = AAE%%:M (71)
m
(Aay =0, Moy — M > 0)
0 (Aggy =0, myaiqy — M < 0)

Afnew) = Afola

Vinew) = Viol) A

(72)
6 EHHIIC

HERERENEOERRELMECHT 2 —20
BEEREL:, RbAMER, BRSFEROE
O BRI ATE S BT, EROTHIH LT
11 IEHIELTWwAI L E, BHOAKESITIELERE
EREHLRTWAZ LERELALL &, KEBEKT
S5xoh-BORBRERMTIERERD 5HE
Thol, OB, EBREHLZEEHLHVTEEL,
B RO UEBR RN FHERET S
HEBO—KBRE LTELND ZE AR, Bk
Hro—kBRICARELEET A Lo TER
fLani, ZOFER, ERrapEEEEtLRE
LT, 8iRH 5 WIRERCBRIERZICEFILEN
RS OB RES L B TRT
BHETH b,
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