AOE/ESM 4084 "Engineering Design Optimization

Problems with Multiple Objectives

Min f;(x) Min  f,(x) Max f5(X) Min f,,(x)

F(X) = f[f,(X), f5(X), ..., Fyg (X)]

* Individual objectives are usually in contradiction with one another, hence

« IfX; , X, , ..., Xy are the solutions to individual objectives,
then X £X, #...%Xy
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* If the individual objectives are controlled by different sets of variables:

f,(x) = f1(xq)

separable
function

where

Xq = (Xq, 0 Xp)

f,(x) = f5(x5)

F(x) = fi(x)) + (X)) + ... + (X)) = (%)

X = (xl, X0, ...,xM)
Xo = (Xp 410 01 %)

fy(X) = fy(xpm)
M

XM = (Xq+1, ...,Xn)

 Then, the optimum of f can be obtained by optimizing the individual f;’s.

Min f;(x)

xlﬂ, flﬂ

Min f,(x)

XZD, f2D

xU = (x,Hx,0...,xyD

Max f3(X)

xgﬂ, f3D

Min f,,(x)

XMD,fMD
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 All objectives are controlled by the same set of variables:

(a) Composite objective function:

f(X) = ayfy(X) + yfy(X) + oo + ayyfyy (X)

(b) Choose the most important to Max (in), and put limits on the others.

Optimize  f(x) = f,(x)
suchthat f (x)2A; f3(X)2A; .. fyu(x)2Ay
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(c) Optimize each of the objectives with respect to x individually to find f;*
and the corresponding X;*

Min or Max  f; fiD,xiD where i =1,2,.......M

x,H# x,0# ... #xyU  each design is distinct

Then,

f.(x) - .0

either Min 1Mc',:\l/lx[di(x)] or Min  d; where d.(x) =
1=1,. .,
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A

) |

A vector of design variables x* is said to be Edgeworth - Pareto optimal
iIf for any othe .
functions f; either remain the same or at least one of them worsens.

er design variable vector x the valles of the objective
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