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Abstract 

In this article, we introduce a new concept namely Fuzzy base elements in order to assign the membership value 

of the elements in a Fuzzy set in a more meaningful manner. 
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In 1965, Lofti A.Zadeh coined a new word namely Fuzzy sets.  It gave a new way to analyze the complex systems 

where we don’t know the exact truth.  Mathematically, one can associate an element x to the set X with some 

extent using approximate reasoning that is by giving some membership value to x in X. 

In 1983, Krassimir T.Atanassov Introduced a new form of Fuzzy sets namely Intuitionistic fuzzy sets.  Here, it is 

not only bother about how much x is related to X, but also how much x is not related to X with the assumption   

0  (x) + (xc)  1.  Here one should note that (x) need not be equal to 1-(xc) that is there is a degree of 

Hesitation which represents the uncertainty of the membership of x in X.  Atanassov named it as the Hesitation 

function and he also defines it as H(x) = 1-{(x) + (xc)}.  Thus the Intutionistic fuzzy sets is an extension of 

general Fuzzy sets which also bothers how much x is not in X. 

In the same way several types of Fuzzy sets and their applications were developed in the past years.  But the 

Main problem is defining the membership value to the elements of a Fuzzy set in a meaningful manner.  Now in 

this paper we try to define a new concept namely Fuzzy Base elements, In order to define the membership value 

to an element x in X.  We choose a base element say x0 in X in such a way that, we know the truth, x0 in X with 

some degree of accuracy.  And we have some relation between x and xo in X through which we can define the 

membership value to x in X with the knowledge of the Base element x0.   

In Probability theory we have standard Mathematical rules to define the probability value to an element x in a 

set X.  One way of defining the probability is through Sampling.  Even though samples do not reflect the entire 

population but by means of some degree of accuracy, Samples are taken as representatives of the population 

and the probabilities can be build on it.  But in Fuzzy set theory, it uses a wide region to locate x in X, by means 

of linguistic terms, experts opinion and so on.  One advantage about fuzzy set theory is it will work with the data 

which is Qualitative in nature. 

But if the data is in Quantitative in nature (or it can be converted to Quantitative form) then it is good to get 

some information from Probability theory before assigning the membership value to x in X.  By making the 
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above things simpler, we consider the following real world scenario.  Suppose a Manufacturing company 

produced three types of electric bulbs namely say Product A, B and, C, and each type having different life times.  

By means of Sampling, we may say Product A electric bulbs can work 1000 hours with 5 level of significance, 

Product B work 1200 hours with 5 level of significance and Product C work 1500 hours with 5 level of 

significance. 

Now using the above information we can define the membership values to the bulbs produced (under product 

A,B & C) by the above manufacturer for the fuzzy set, Burning hours as follows: 

                            Membership Value            

                                                                A         B       C  

                                                                  1000    1200     1500                   Burning Hours 

Even though the above example is a rough one but still it helps us to understand how the probability values 

helps us to define the membership values in a more meaningful manner.  But again as we said early this type of 

approach is more suitable only when the data is in Quantitative nature.  This also removes the degree of 

Hesitation from the picture (as in Intutionistic fuzzy sets) whether the element belongs to the set or not.  This 

also helps us to get more meaningful results and we also defuzzify the results and get back the results in 

probability values. 

So the probability value of an element (sample data) is act as a base through which we can define the fuzzy 

membership values.  In the same way, one can define base elements through different information and then 

using the relation between the given element with the base element one can define the fuzzy membership 

values.  The only thing we have to do is properly choosing the base element and relate the elements to the base 

element to define the fuzzy membership values in a more realistic manner. 
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