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Multicriteria optimization

X —decision variables vector

Fl(x)’ F, (X), ..., = (X) — performance indices

X X, X3
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Multicriteria optimization

Synthetic performance index o
H(.) — monotonic with respect

F(x)=H (Fl(X), |:2 (x),..., FK (X)) to each variables
K
e.g: F(X)= kZ_;aak F () =g R0+ a0+ aF(x)

K
where: ZOlk=1, Olk>0, k=1,2,...,K
k=1

F(X):HFk(X)

X" — F(x") = min F(x) T :
XeY 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

@z@ﬁ{X@@s:Fk(x)gﬁk, k:2,...,K}

X" — F(X7) = mi@% F (X)

HUMAN CAPITAL [ e
i HUMAN — BEST INVESTMENT! w Wroclaw University of Technology e
Project co-financed from the E

-financed from the EU European Social Fund



r Master programmes in English
Wroctaw University of Technology s

at Wroctaw University of Technology

Multicriteria optimization

Ranked/prioritized performance indices
F(X)>F(X)>...>F.(X) xe9Y
Step 1. @(1 = @(

Xl* — Fl(xl*) = m!%n F (%)

sep2. T = Ty ke R R(X)<F(X)+ 7

% = F,(6) = min F, ()
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Multicriteria optimization
step K. Y =Yy, ﬂ{X e R FK—l(X)S Fl(X;k(—l)‘l‘ 7/K—1}

X =X = Fie () = min F (9
€K
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Non-dominated solutions

Pareto-optimality

F(X), F,(X),...., F, (X) xe9

Dy — a set of non-dominated solutions

A set of non-dominated solutions X € ] is a subset of such points D, < 7] 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}
R (%)< F; (%)= F, (%)< R(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 anvka (X)= 0. .20 k=12,...,K
Example: k=1
Fi(x) = (x® - 1)2 + (2@ — 1)2 Fo(x) = (x@W + 1)2 + (x® + 1)2
2(x™® —1) 2(xD +1)] 0
N1 _Z(X(Z) _ 1) 772 Z(X(z) + 1) — 0] /2 Ny M2 =0

(D) (1) 1 1]

m _;C(z) + 12 [x(z)] = 1] + 12 =1 /(M1 +12)
o M Ko M B H e
m+n2|x@] o +n [P my ‘|‘ na L my + nyl—1

(1) 1 —1] . M1 2
X

=A[]+A[ , gdzie A{ = , Ay, = ,
L(Z)] gk 21-1 J Yomatn P 4,

/1 + =11 oﬁﬁ [0, 1]
ﬁ 1 che o g et L ‘
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(1) (D) 1 1
X 2.1X —
Dy = { L(z)] € R%: Lm] =h H T [—1] }

Al+/12 = 1, /11, /12 € [O, 1]
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Thank you for attention
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