Fuzzy Number

Nis called a fuzzy number if:

1. The core of NVis not empty

2. All a-cuts of NV are closed, bounded intervals
3. The support of N is bounded

Ex. Fuzzy number 1

Example: Discrete and Continuous fuzzy sets
to represent the fuzzy number 1
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Examples: Not Fuzzy Numbers

Triangular Fuzzy Number

a, b and c represent the x coordinates of the three
vertices of u,(x) in a fuzzy set A (a: lower boundary
and c: upper boundary where membership degree is
zero, b: the centre where membership degree is 1)
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Triangular Fuzzy Number

a, b and c represent the x coordinates of the three
vertices of u,(x) in a fuzzy set A (a: lower boundary
and c: upper boundary where membership degree is
zero, b: the centre where membership degree is 1)
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Figure 4.4: Triangular Shaped Fuzzy Number




Operations of Fuzzy Numbers

Operations on fuzzy numbers can be
done through two ways:

> Interval Arithmetic
» Extension Principle

Operations of Fuzzy Numbers

a-cut  A(+)B= U a(A,(+)B,)
.. 0.1
Addition: aetoll
A=la, &)l ay,a3eN
Ap=[a'?, a3, Y e [0, 1], a,'?, @™ e R
B=1[by,b3], b1.Db5, € R
B, =[5\, b, Ya e [0, 1], B, ' e ®

operations between 4, and B, can be described as follows :
l(flfm, 6{3“{” ( } ) [f‘)tfa], 1”33“}” lﬂ'l“ﬂ f f‘)L(a]. {13“7] t 1"}'3(0’]1




Operations of Fuzzy Number

Subtraction: ae[0.1]
AOB= U a(A,(OB,)
Multiplication: ae(0.1]
A()B= U a(A,(/)B,)
1Visi el0,1]
Division:
i ae[0,1]
Minimum:
AV)B= U a(A,(v)B,)
: ae0,1]
Maximum:

Operations of Fuzzy Number

o-cut
a=0.5
A5 =[2,3], B,; =[3,4]

Ays(+)B,5s =[5,7]
a=1.0

Ay=2,B,=3
A, H)B =5




