Operation on fuzzy sets
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Involutive law
Commutative law

Associative law

Distributive law

DeMorgan’s law

A =4
AUuB=BuA
AnB=BnNnA

(AwuB)YwuC=4Au(BUC(C)
(ANB)YNC=AN(BNC(C)
ANn(BuCYy=(AnB)Yvu(AnC)
AU(BNACY=(AUBYN(AUC)
AuAd=A4
AmnAd=A4
AV(ANnB)=A4
ANn(AuUB)=4
AU(ANB)=AUB
AN( 4 UB)=ANB

AUuS=8
AN =0
Aud=4
AMS=4
AN A=)
AU A4 =8
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Operation on fuzzy sets




Union and Intersection

Union:
Haun(@) = pa(@)Vip(@).
Intersection:
Hoan s (®) = pa(x)App(z).
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Complement

Excluded middle law for fuzzy set

0

Fuzzy set A and its complement

0 8%

Fuzzy Aw A+ x (law of excluded middle)

A

u

0

Fuzzy A A= ¢ (law of contradiction)

Excluded middle law for classical sets

X A Xa
A A
1 1
0 "y 0 >

X

Crisp set A and its complement Crisp Au A= X (law of exclusive middle)

XA

1

0 x=
Crisp A~ A= 6 (law of contradiction)



Examples

Consider two fuzzy sets 4 and B find Complement, Union,
~Intersection, Difference, and De Morgan’s law.




Complement

Union

De Morgan’s Laws
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Using MATLAB

\ /

Caleulate, AU B, AN B, A, B by a Matlab program.



homework

Consider the following fuzzy sets

A U.8+D.3+U.6+U.2
110 15 0 20 25 |°
B_ 0.4+0.2+0.9+0.1
110 15 20 25 |

Calculate the Demorgan’s law A UB = AN B, and AN B = AU B using a
matlab program.



subsethood

A N A
A

E S(A,B) =

0<8(A4,B)=1.



Calculate the degrees of subsethood S(C, D) and S(D,C) for the fuzzy sets

Cix)=Gorxe{01...,10} =X,
Dx)=1—-x/10forxe{0,1,...,10} = X



