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OBJECTIVES
 To understand the evolution of fuzzy set
 To understand the concept of fuzzy set

OUTCOMESOUTCOMES
Students will be able to

 define fuzzy set
 define membership function
 analyze application of fuzzy set



• Pre requisites
Basic knowledge on 

crisp set
characteristic function



Evolution of Fuzzy Set Theory

Among the various paradigmatic changes in
Science and Mathematics in this century, one
such concerns the concept of uncertainty.

The first stage of transition from the traditional
view to modern view of uncertainty began inview to modern view of uncertainty began in
the late 19th century.

 An important point in the evolution of the
modern concept of uncertainty was the
publication of seminal paper by Lofti A.Zadeh in
1965.



In this paper, he introduced a theory called
fuzzy set, a set with boundaries that are
not precise. The membership in a fuzzy set
is not a matter of affirmation or denial, but
rather a matter of degree.

Fuzzy set theory provides us an opportunity
to express vague concepts in natural
language as meaningful one.



For example, to express a day as a sunny day, we
cannot say that the cloud cover is 0%.

 Also , the cloud cover of 100% is not sunny. We
should accept some intermediate states.

If you define 25% or less cloud cover as sunny ,
can we conclude 26% as not sunny?.can we conclude 26% as not sunny?.

 This is not acceptable, because 1% increase will
not affect the hotness of Sun that much.

 To overcome this difficulty in describing vague
concepts, membership value is introduced.



Thus fuzzy set is defined as a set, in which each
member is represented together with a grade of
membership.

This grade corresponds to the degree, to which that
individual is similar or compatible with the concept
represented by the fuzzy set.

Thus each member in the fuzzy set may belong to it
to a greater or lesser degree based on larger or
smaller member ship grade.

These grades are represented by real number values
ranging in the closed interval from 0 to 1.



In the above example, the concept of sunny
assigns a membership value,

1 to a cloud cover of 0%,

0.8 for 20% cloud cover, 

0.4 for 30% cloud cover and 

0 to a cloud cover of 75%.

These grades signify the degree to which
each percentage of cloud cover approximates
our subjective concept of sunny.



In a fuzzy set, if the members has full
membership (1) and full non membership
(0) values, then the fuzzy set becomes a
crisp (Ordinary) set.

Thus crisp set is a restricted case of fuzzy
set.



Answer Answer Answer 

True (Ripe)  
OR

False (Unripe)

Membership  grade 
value is 1 or 0

Answer 
Fully Ripe 

Moderately ripe
Slightly ripe

Very slightly ripe
Unripe

Membership grade 
takes  the value in [0,1]
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Even for similar contexts, fuzzy sets
representing the same concepts may vary
considerably.

For instance, consider the fuzzy sets expresses
in a particular form, the general conception of a
class of real numbers that are close to 2.class of real numbers that are close to 2.

In spite of their differences, the four fuzzy sets
are similar in the sense that the following
properties are possessed by each Ai where ‘i’
belongs to N4.













Example
Consider a finite universal set that consists of 
seven levels of education.
0- no education
1- elementary education

2-2- high school
3- two year college degree
4- bachelor’s degree
5- master’s degree
6- doctoral degree



Membership functions of three fuzzy sets,
which attempt to capture the concepts of
little educated , highly educated and very
highly educated people are defined by the
symbols respectively ° , and .

A person who has a bachelor’s degree but
no higher degree is viewed as highly
educated to a degree of 0.8 and very highly
educated to a degree of 0.5.





Conclusion

 Fuzzy set emerges due to uncertainty in real
life situations.

 Crisp set is a special case of fuzzy set

 Every member of a fuzzy set is assigned Every member of a fuzzy set is assigned
with a membership grade in the unit
interval

 Fuzzy concepts is very useful in expressing
vague concepts in natural language



Questions

1. Differentiate crisp set and fuzzy set

2. What is the purpose of membership grade
in fuzzy set?in fuzzy set?

3. Define fuzzy set.
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