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Multicriteria optimization

X —decision variables vector

F (x),F,(X), ..., F(X) —performance indices
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Multicriteria optimization
Synthetic performance index
F () =H(R(),F (%), Fe (%)

K
e.g: F(X)= kz—llak F (%)  F=aR(0+a,R (0 +aF(x)

H(.) — monotonic for all variables

K
where: Zak=1, ak>0, k=1,2,...,K
k=1

F(X):HFk(X)

X" — F(X") =min F(x)

xeD, X*
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Multicriteria optimization

A selected performance index is optimized,

Upper limits for values of another performance indices are specified.

Let F,(X) be a selected performance index

Fk(X)S,Bk; k:2,3,...,K

Requirements for performance indices are met

D, =D, n{xeR *:F (X)<fB, k=2 K|

X" — F(X") =min F,(x)

xeD,
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Multicriteria optimization

Ranked/prioritized performance indices
F(xX)>~F(X)>...>F.(X) xeD,
stepl. D,, =D,

X, = F.(x) =min F(x)

XxeDy,
Step 2. sz = DXl M {X cR °: |:1(X)S Fl(Xf)-F 7/1}

X, > F,(X;)=minF,(x)

xeD,,
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Multicriteria optimization
step K. Dy =Dy m{x eR°: FK—l(X)S Fl(xli—l)"‘ 7/K—1}

X, =X = F (X)) =minF (X)

xeD,k
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Non-dominated solutions

Pareto-optimality

F(x), F,(X),....,F,(X) xeD,

Dy — a set of non-dominated solutions

A set of non-dominated solutions X € D, is a subset of such points D, < D, for
which performance indices has the following property: any of performance indices
may decrease only if at least one of the remaining performance indices increases.

X, X, €D, & Vie{,2,...K}Fjel{l,2,...,K}
Fix) < Fi(x,)= Fi(%) < F(x,)
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Non-dominated solutions

X, X, €D, &Vjefl,2,...,.K}Jiefl,2,..., K}
F, (%)> F, (%)= F(x)<F(x)
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Non-dominated solutions

K
Analytical condition ZUKVXFK (X)= 0. 20 k=12,...,K
k=1
Example:
F(x)=(xV-1f +(x? -1f, F,(x)=(x+1f +(x@ +1]
1 O_
A Z(X 1)}+772|:§: :::I'::|=[O_ 12 n,n,>20

} __}77{1 /(. +7,)

A

AT ]

m+n, | +772_X(2) m+n, | -1 m+n, |1

R
n tm, m+1,
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Thank you for attention
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