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فصل پنجم 

احتمال و عدم قطعيت

P b bili d U iProbability and Uncertainty

Since Zadeh proposed the fuzzy concept in 1965, there have 
been many discussions about the relationship between the fuzzy 
theory and probability theory. 

Both theories express uncertainty, have their values in the p y
range of [0, 1], and have similarities in many aspects. 

In this section, we review the definitions of the two theories 
and compare them.

Probability Theory

Probability theory deals with the probability for an element to 
occur in universal set. We call the element as event and the 
set of possible events as sample space. In the sample space, 
the elements, i.e., events are mutually exclusive.
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We see that the sum of the probabilitis is equel to 1 but that of 
the possibilities is greater than 1. In (Table 7.1.), 

we can see that higher possibility does not always means higher 
probability  probability. 

But lower possibility leads to lower probability. 

So we can say that the possibility is the upper bound of the 
probability.
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نتيجه گيري كلي
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Fuzzy Event

How would we deal with the probability of such fuzzy events? 

We can identify the probability in two manners:

One is dealing with the probability as a crisp value(crisp 
probability) 

and the other as a fuzzy set(fuzzy probability).
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Uncertainty

When discussing the possibilities to be in A, which of 
these elements a, b, c and d has the largest 
uncertainty?
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When the possibility is near to 0 5  the uncertainty gets the   When the possibility is near to 0.5, the uncertainty gets the   
highest.

As the possibility approaches 0 or 1, the uncertainty decreases.

Comparing the fuzzy sets A and B, which one is more uncertain?
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Comparisons element by element, the elements of B are more 
uncertain (the values of membership functions are closer to 0.5).

So, the fuzzy set B has more uncertain states comparing with 
A  A. 

So as to speak, B is relatively more fuzzy.

If we consider another fuzzy set C, each element of which 
having its membership degree 0.5, the fuzzy set C has the 
largest degree of fuzziness (uncertainty).

Measure of Fuzziness
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