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Klasicka vs Fuzzy logika

@ Nech X je zakladnad mnozina prvkov Universum discursu
@ Nech A: ACX

Klasicka logika: Charakteristicka funkcia
xa: X —{0,1}

Fuzzy logika: Funkcia prislusnosti

pa X —[0,1]
A= {(x, pa (x)) Ix € X}

Pozn.:
o A=palxi)/x1+palx2)/x2+ ...+ pa(xn) /xn
o A= {palxa)/x1, palx2)/x2; - pa(xn) [xn}
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Priklad fuzzy mnoziny

Rozumny cas ist do postele

o X = [20,24]
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Priklad fuzzy mnoziny

Rozumny cas ist do postele

o X = [20,24]

0 ak x € [20,21]

pepp (X) =
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Priklad fuzzy mnoziny

Rozumny cas ist do postele

o X = [20,24]
o
ak x € [20,21]
) (x—21)° ak x € [21,22]
tepr () =9 4 ak x € [22,23]
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Priklad fuzzy mnoziny

Rozumny cas ist do postele

o X = [20,24]
o
0 ak x € [20,21]
) (x—21)° ak x € [21,22]
tepr () =9 4 ak x € [22,23]
log, (—x +25) ak x € [23,24]
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Opakovanie pojmov
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Nosi¢ (Support)
supp (A) = {x € X| pa (x) > 0}
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Nosi¢ (Support)

supp (A) = {x € X| pa(x) > 0}

20 20.5 21 215 22 225 23 235 24

supp (CVDP) =121, 24|
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Vyska (height)

hgt(A) = sup pua (x)
xeX
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Vyska (height)

hgt(A) = sup pa (x)

xeX )
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A= { C/(SUPP(Zg\) ak a =0

A,
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hgt(A) = sup pa (x)

xeX )

lq-rez ... |
a_ | {xeX[pa(x)>a} aka>0

A= { C/(SUPP(Zg\) ak a =0

A,

o cl(supp(A)) =AUA=X
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Vyska (height)

hgt(A) = sup pa (x)
xeX

2
a_ | {xeX[pa(x)>a} aka>0
A = { C/(SUPP(Z;\) ak =0

A,

o cl(supp(A)) =AUA=X

ker(A) = {x € X | pa(x) = 1}
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o cl(supp(A)) =AUA=X
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Vyska (height)

hgt(A) = sup pa (x)
xeX

lq-rez ... |
a_ | {xeX[pa(x)>a} aka>0
A = { C/(SUPP(Z;\) ak =0

.

o cl(supp(A)) =AUA=X

ker(A) = {x € X| pa(x) =1}

o ker(A) = [A]*
o F (X) - systém vsetkych fuzzy mnozin
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Vlastnosti Fuzzy Cisel

@ Nech A je fuzzy cislo
o Ac F(X)

Vx,y € R,VA €[0,1]:
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Vlastnosti Fuzzy Cisel

@ Nech A je fuzzy cislo
o Ac F(X)

Vx,y € R,VA €[0,1] :
pa(Ax + (1= X)y) > min (pa(x), pa(y))
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Vlastnosti Fuzzy Cisel

@ Nech A je fuzzy cislo
o Ac F(X)

Ixo €R:pa(x)=1

Vx,y € R,VA €[0,1] :
pa(Ax + (1= X)y) > min (pa(x), pa(y))

o

Limitna podmienka

lim pia(x) =0 lim pa(x)=0

t—o0
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Triangularne fuzzy cislo
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Triangularne fuzzy cislo
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Triangularne fuzzy cislo

@ Nech A € F (X) je triangularne fuzzy Cislo

1-2X gka—a<x<a
2 aka<x<a-+§p

0 inak
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Triangularne fuzzy cislo

@ Nech A € F (X) je triangularne fuzzy Cislo

1-% aka—a<x<a
1_XT_3 aka<x<a+§
0 inak

pa(x) =

@ Hovorime, ze A ma vrchol v a

o Casto zapisované ako: A = (a, , j3)

3. oktébra 2024
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Lichobeznikové fuzzy cislo
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e Nech A € F(X) je lichobeznikové fuzzy cislo
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Lichobeznikové fuzzy cislo

e Nech A € F(X) je lichobeznikové fuzzy cislo

1-2% aka—-a<x<a
1 aka<x<b

pa(x) = 1—% aka<x<b+p
0 inak
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Lichobeznikové fuzzy cislo

e Nech A € F(X) je lichobeznikové fuzzy cislo

1-2% aka—-a<x<a
1 aka<x<b

pa(x) = 1—% aka<x<b+p
0 inak

@ Hovorime, ze A ma vrchol medzi aa b

o Casto zapisované ako: A = (a, b, @, 3)
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LR fuzzy cisla

o Akékolvek fuzzy ¢islo A € F (X) vie byt opisané:
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LR fuzzy cisla

o Akékolvek fuzzy ¢islo A € F (X) vie byt opisané:

LR - definicia

ak x € [a — a, 3]
ak x € [a, b]
ak x € [b, b+ []
inak

Pézitkari Fuchsa

Uvod do Fuzzy Logiky 3. oktébra 2024 14 /22



LR fuzzy cisla

o Akékolvek fuzzy ¢islo A € F (X) vie byt opisané:

LR - definicia

ak x € [a — a, 3]
ak x € [a, b]
ak x € [b, b+ []
inak

@ Hovorime, ze [a, b] je vrchol A

Pézitkari Fuchsa
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Tvarovacie funkcie L a R
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Tvarovacie funkcie L a R

e f:[0,1] — [0,1],Vf € {L, R}
@ spojité

@ nerastlce
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Tvarovacie funkcie L a R

e f:[0,1] — [0,1],Vf € {L, R}
@ spojité

@ nerastlce

o L(0)=R(0)=1
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Tvarovacie funkcie L a R
e f:]0,1] — [0,1],Vf € {L,R}

@ spojité

@ nerastlce
o L(0)=R(0)=1
e R(1)=L(1)=0
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Tvarovacie funkcie L a R

e f:[0,1] — [0,1],Vf € {L, R}
@ spojité

@ nerastlce

o L(O)=R(0)=1

e R(1)=L(1)=0

e Zapisujeme A = (a, b, v, 8),
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Tvarovacie funkcie L a R

e f:[0,1] — [0,1],Vf € {L, R}
@ spojité

@ nerastlce

o L(0)=R(0)=1

e R(1)=L(1)=0

Zapisujeme A = (a, b, o, B) r

Pokial a = b zapisujeme A = (a, o, ),
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Tvarovacie funkcie L a R

e f:[0,1] — [0,1],Vf € {L, R}
@ spojité

@ nerastlce

o L(0)=R(0)=1

e R(1)=L(1)=0

Zapisujeme A = (a, b, o, B) r

Pokial a = b zapisujeme A = (a, o, ),
Pokial L (x) = R(x) = 1 — x zapisujeme A = (a, b, o, 3)
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Operacie na fuzzy mnozinach
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Triangularne normy (t-normy)

@ nech T je t-norma
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Triangularne normy (t-normy)

@ nech T je t-norma

Definicia t-normy

e T:[0,1] x [0,1] — [0,1]
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Triangularne normy (t-normy)

@ nech T je t-norma

Definicia t-normy

e T:[0,1] x [0,1] — [0,1]

e Vx,y,z € [0,1] st splnené axiomy:

e T(x,y)=T(y,x) Komutativnost

e T(x,T(y,z))=T(T(x,y),z) Asociativita

ey<z = T(x,¥)<T(x,z) Monoténnost

o T(x,1)=x Okrajova podmienka
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Dualne konormy

@ Nech T je t-norma

@ Nech S je dualna konorma T
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Dualne konormy

@ Nech T je t-norma

@ Nech S je dualna konorma T

Definicia konormy
e S:[0,1] x [0,1] — [0, 1]
0 S(x,y)=1-T(1—-x,1—y)
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Slubené operacie

(AN B) (x) = {min(ua (x) , ug (x)) | Vx € X}
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Slubené operacie

(AN B) (x) = {min(ua (x) , ug (x)) | Vx € X}

Zjednotenie

(AU B) (x) = {max(ua(x), us (x)) | Vx € X}
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Slubené operacie

(AN B) (x) = {min(ua (x) , ug (x)) | Vx € X}

Zjednotenie
(AU B) (x) = {max(ua (x), us (x)) | Vx € X}

Komplement

(CFA)(x) =1—pa(x),Vx e X
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Princip rozsirenia

@ Nech X a Y si ostré mnoziny
@ Nechf: X = VY;VxeX f(x)=yeY
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Princip rozsirenia

@ Nech X a Y si ostré mnoziny
@ Nechf: X = VY;VxeX f(x)=yeY

sup pia(x) ak £ (y) #0
F(A) () = { << i0)

kde F~1(y) = {x € X|f (x) = y}

inak

Pbézitkari Fuchsa Uvod do Fuzzy Logiky 3. oktébra 2024



Dakujeme za pozornost
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