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Priemerujiice operatory

Priemerujlce operatory C agregacné spojky

@ Spojky zjednotenia; max(kompenzacia)
@ Spojky prieniku; min(kompenzacia)

@ Spojky kompenzacie
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Definicia priemerujacich operatorov

Priemerujaci operator M je funkcia M : [0, 1] x [0,1] — [0, 1]

e Idempotencia: M(x, x) = x, Vx € [0, 1]

e Komutativnost: M(x,y) = M(y, x), Vx,y € [0,1]

e Extrémy: M(0,0) =0, M(1,1)=1

@ Monoténnost: M(x,y) < M(x',y')akx < x'ay <y’
@ Spojitost

Ak M je priemerujici operator, potom:

min{x,y} < M(x,y) < max{x,y}, Vx,y € [0,1]
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e Nerovnost AP a GP
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Nerovnost AP a GP

X1 t+X2+ ...+ Xp
n

> U/X1X0.. X, Ppre Xi,xo,....xp € RT

podmienka rovnosti: x1 = xo = ... = x,

Adam Taha, Natalia Sobihardova Fuzzy multikriteridlne rozhodovanie 24.11.2024



© Kvazi-aritmeticky priemer
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Kvazi-aritmeticky priemer

1 n
M(ai,...,an =f1(= f(a;
( )= (L)
Nazov f M(x,y)
Harmonicky priemer flx)=1 3%
Geometricky priemer f(x) = In(x) NET
Aritmeticky priemer f(x) =x =3
Dual geometrického priemeru | f(x) = —In(1 — x) 1-/(1-x)(1~-y)
Dual harmonického priemeru | f(x) = %5 %
Median f(x) = indikator pre kvantil | med(x, y, «), a € (0,1)
Generalizovany p-priemer f(x) =x* (@)1 p, p>1
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@ OWA operatory
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OWA operatory

OWA operatory s definované vazenym vektorem
W = (Wla w2, W37"'>Wn)

e w; €[0,1]
ow+...+w,=1

OWA operator je: F(a1,...,an) = > 1_; w;b

kde b; = j-ty najvacsi prvok
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Specialne pripady OWA

e Max OWA: W = W* = (1,0,...,0)7 a
F*(a1,...,an) = max{ay,...,an}

e Min OWA: W = W, = (0,0,...,1)7 a
Fi(a1,...,an) = min{a1,...,a,

@ Priemer OWA: W = (1/n,...,1/n)7 a Fa(a1,...,a,) = 2t=tan
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Andness a Orness

orness(W) = —3 Z(n — Nw;

andness(W) = 1 — orness(W)
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Disperzia (rozptyl)

disp(W Z w; In(w;)

Vyssia hodnota = rovnomernejSie rozdelenie vah
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Kvantifikator Q

Usmernuje proces agregacie tym, ze Specifikuje, kolko kritérii je potrebné
do uré. miery splnit.

e Regularne monoténne neklesajice: Q(0) =0, Q(1) =1, ale
rn > tak Q(r1) > Q(r2)
o Regularne monoténne nerastice: Q(0) =1, Q(1)=0,alern < nr

tak Q(r1) > Q(r2)

@ Regularne unimodalne:

0, pre r =0
monotdnne rastlce, 0<r<a
Q(r) =11, a<r<bhO0<a<b<l
monoténne nerastice, b<r <1
L0, r=1
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Vahy pre OWA pouzivajaci Q

Na zistenie vahy pre OWA operator pouzivajici kvantifikator, vahy sa

vypocitaji ako:
. 1
Wi=Q<I>—Q<I ), i=1,...,n
n n
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© Ziskanie maximalnej disperzie vah OWA operatora

Adam Taha, Natalia Sobihardova Fuzzy multikriteridlne rozhodovanie 24.11.2024



Ziskanie maximalnej disperzie vah OWA operatora

maximize disp(W) = — Z w; In(w;)

n .
subject to orness(W) = Z : —!

i=1
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Ziskanie maximalnej disperzie vah OWA operatora

Metéda Lagrangeovych multiplikatorov

n
L(W, A1, M) = ZW,In w; +>\1(Z a)+A2(Z w; — 1)

i=1 i=1
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Ziskanie maximalnej disperzie vah OWA operatora

Z prvej podmienky:

n

1
Z(n—/)uf =t = P— [n—l)ul Zulu” ’] =

i=1
~1 -1
1 u”t —ul
= (n—1)uf — nu,t—"—| =

ui — Up uy — Unp
= (U1 (= m) [(n = 1)ug(u1 — un) = vf'un + trup] =
n
1

= [(n —1)uf ntl nuiu, + ulu,’,']
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Ziskanie maximalnej disperzie vah OWA operatora

(n—1)u™ — nulu, + vu? = (n— 1)a(ur — u,)?
nuf —uy = (n—1)a(ur — up)

up =

=y [ = o D = ]

Zf _ (n— th]a_—i-l;a— nwi (1)

Adam Taha, Natalia Sobihardova Fuzzy multikriteridlne rozhodovanie 24.11.2024



Ziskanie maximalnej disperzie vah OWA operatora

Z druhej podmienky:

“ P ul' — u”

> T =1 L1 =1
- uy — up
j=1

sSul —up=u—u, (3)

_ u _ u
st xul=1-" (2
ui ui
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Ziskanie maximalnej disperzie vah OWA operatora

Prepiseme (3) ako:
uf —up = up — up

u(wp — 1) = up(w, — 1)

)nfl )nfl

wy(wy — 1 = wp(w, — 1

et (n—Da—nw+1 [ (n—Do(ws —1) n-1
(n—1)a+1—nw (n—1)a+1—nw

W1(W1 —1

wil(n — Da+1—nwm]" = ((n — 1)a)" [((n — 1o — n)wy + 1]
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@ OWA operatory pre vyber Ph.D. studentov
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OWA operatory pre vyber Ph.D. studentov

@ dvojstupnovy proces vyberu Ph.D. studentov na TUCS

o 3 zlozky:

e mnozina zaujemcov X = {x1,X2, ..., Xp}

o kazdy expert udeluje kazdému ziadatelovi hodnotenie, usporiadani
6-ticu kritérii ohodnotenych na stupnici od 1 do 3 (vyborny, priemerny,
slaby) (a1,...,36), kde a; € {1,2,3}, i=1,...,6

o kazdy ziadatel, teda disponuje usporiadanou 11-ticou hodnoteni
vietkych expertov (by, ..., b11), kde b; € [1,3], b1 <...< b1
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OWA operatory pre vyber Ph.D. studentov

1. Vypocet celkového hodnotenia zdujemcu danym odbornikom

agregéacia(ai, ..., a), kde a; € {1,2,3}, i=1,....6

@ Regular Increasing Monotone (RIM) kvantifikator Q
o w; = QL) - Q(%) prei=1,...,n

n
@ standardny level of orness asociovany s RIM Q je rovny ploche pod @

1
orness(Q):/O Q(r)dr
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OWA operatory pre vyber Ph.D. studentov

.
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OWA operatory pre vyber Ph.D. studentov

@ ak ma zaujemca>2 slabé vykony, potom jeho celkové hodnotenie<?
@ ak ma zaujemca max.2 slabé vykony, jeho celkové hodnotenie>2

© ak ma zaujemca vietky okrem jedného vykonu vyborné, jeho celkové
hodnotenie by malo byt okolo 2.75

@ ak ma zaujemca 3 slabé vykony a jeden z nich je kritérium ap, potom
jeho celkové hodnotenie by nemalo byt nad 1.5
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OWA operatory pre vyber Ph.D. studentov

2. Vypocet celkového hodnotenia zaujemcu vsetkymi odbornikmi

agregacia(by, ..., b11), kde b; €[1,3], i=1,..,11

@ zaujemci budi hodnoteny na zaklade ich najlepsich 4 hodnoteni
(b1, ..., ba)

@ ak sa aspon 3 experti dohodnu, ze zdujemca je vyborny, jeho celkové a
finalne hodnotenie ny malo byt 2.75
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OWA operatory pre vyber Ph.D. studentov

@ ak je finalne skére <2, zaujemca je diskvalifikovany

@ ak je medzi 2 a 2.5, méze dostat Stipendium, podla celkového poctu
stipendii k dispozicii

© ak je aspon 2.5, zaujemca dostane stipendium
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OWA operatory pre vyber Ph.D. studentov

Expert 1
Expert 2
Expert 3
Expert 4
Expert 5
Expert 6
Expert 7
Expert 8
Expert 9
Expert 10
Expert 11

N W WWwWwwwwwww
N WN WWWWWNWW
NN NMRNONNWNWNWW

NN DNDDNDDNDDDNDWOWDNDDNDDND
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N

2.239
2.435
1.920
2.615
2.071
2.239
2.071
1.882
1.920

1.882
?

Tabulka 1: hodnotenia expertov pre 1 studenta
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