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The dual problem

Primal Problem Lagrangian Dual Problem
Min f(x)
xeX m

Subject to L(xp)= 00+ S pg(x)  Maa(m)

i g<0 ) [ i ) vt

g(x):(g1(x)9'"agm(x)) — 00 |.1<0

Necessary Condition:
f(x')=Min L(xp) ¥xeghd<0 R, 7(p) = £(x () =MinL(xp)
f| . isthe optimal value n'g(x)=0 & p>0 g = q(p.*) = M&(I)X L(x*,p)
X=X p=

.'.L(x,u*)SL(x*,u*)SL(x*,u) VxeX&p=0

Primal function is not required to be convex but dual function is always concave if x is feasible.
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Statically determinate stiff trusses

Minimize weight for given strain energy

Primal Problem Lagrangian
i " — L(AF)—Zn: g+ 2 g
1\/21'1 W = ;pAlll /4 = ,0 iVl ZAlE
Subiject to l
n IjiZli ) KKT Conditions: / Dual Problem \
Z —SE <0 Necessary Condition:
i 2AE ) ) 2]
" oL Pl Max L(T) = Al +T| —i5i _gE*
Data: p,l._ , P ,E,SE 2= pl T = _vax ( ) Zp glbe S -
i=1,2..n7 " i=1,2...n aAl ,01 2A12E >0 = 2Al E
- P’
— A = rP’ Where A, = 5 IE
Complementarity :
P’
[ —/—--SE" |=0 & T'>0
2AE
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Strain energy minimization as the objective

Primal Problem

, n P2l
Min SE = Z#
A i 2AE

Subiject to
I: ZpAili—W*SO
i=1

Data: p,l

i=1,2,.n7 " i=1,2,.,n’
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Lagrangian

n 2

i=1 ;
!
KKT Conditions:
Necessary condition:
oL Pl
0A, 2A’E

2
A = b
'\ 2I'pE

Complementarity condition:
F(pAL-W")=0 & I'20

~I'pl. =0

. L(AD)=) f Z;E—FF(,OAZ.ZI—W*)

-

Dual Problem

P’

>0 — ) A:‘E

2
Where A" = b

Max L:Zn: L T(pAL-W')

™
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