
Fuzzy sets: Basic concepts andFuzzy sets: Basic concepts and 
propertiesp p
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Membership functions

• Assign to each element x of X a number A(x)
A: X → [0, 1]

The degree of membershipg p
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examples

The set of teenagersThe set of teenagers

The set of young people
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Graphical representation
Little educated

highly educated

Very highly educatedy g y
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Tabular and list representations

• List representation of very high educated
B = 0/0 + 0/1 + 0/2 + 0.1/3 + 0.5/4 +0.8/5 + 1/6
• General notation A=∑A(x)/x level membership∑ ( )
• Tabular (çizelge) representations

level membership
0 0
1 0
2 0
3 0.1
4 0.5
5 0.8
6 1
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Geometric representation

• All fuzzy sets that can be defined on a universal 
i h l b d b iset with n elements can be represented by vertices 

on n-cube.

3 dimension unit cube3 dimension unit cube

X={x1, x3}
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Analytic representation

• Fuzzy set about 6 
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Triangular membership function
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Trapezoidal membership function
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Bell-shaped membership function
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Constructing fuzzy set

• Construct Set of pairs <x, A(x)>
• Select an appropriate membership function

– curve-fitting method
– Neural network

Excellent driverExcellent driver
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Standard fuzzy complement

• Ã(x) = 1- A(x)
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Standard fuzzy union
(A B)( ) [A( ) B( )]• (A∪B)(x) = max[A(x), B(x)]

The law of excluded middle,The law of excluded middle,  
A ∪ Ã=X does not hold
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Standard fuzzy intersection
(A B)( ) i [A( ) B( )]• (A∩B)(x) = min[A(x), B(x)]

The law of contradiction,The law of contradiction,  
A ∩ Ã=∅ does not hold
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