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Abstract 

The Fuzzy set theory is mainly used in dealing with ambiguity and uncertainty in the linguistic 

terms used by the human beings [2] but there is more uncertainty and ambiguity prevail in this 

Universe and this paper discuss that, how it can be expressed by the Fuzzy set theory. 
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1. INTRODUCTION 

The works on this paper is based on the concepts which were discussed by the author in his 

paper [1].  In the paper [1], we discussed the uncertainty in, finding the exact time at a 

moment, exact mass of a particle, exact temperature at a particular point etc., through fuzzy 

set theory. 

In this paper we extend the same idea and first to prove the well known result that the set of all 

real numbers is Uncountable with the help of fuzzy set theory.  But the real aim of this paper is 

to prove how this simple result tells the real truth about the uncertainty prevail in the entire 

Universe. 

2. CORE DISCUSSION 

Now we will prove the result first.  We all know that the set of all Real numbers is the union of 

two sets that is the set of all Rational numbers and the set of all Irrational numbers.  There are 

numerous ways to show that the set of all real numbers is uncountable but here we use fuzzy 

set theory to prove the result in a more meaningful way.  Without loss of generality we take the 

irrational number π (pi) and define a fuzzy set namely neighbourhood of pi on the set of Real 

numbers and define the Membership function π(x) in such a manner that if the real number p 

is nearer to pi than the real number q then π(p)   π(q).  For example, if π(3.14) = .1 then 

π(3.141) = .15.   
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So when we approach towards pi that is π(any rational number nearer to pi)  1, the process 

will never reach the value 1, that is, one can’t find an exact match of a rational number to the 

irrational number pi, otherwise pi won’t be an irrational number.  That is for  > 0, |pi – x| ≥  

for every x, in the rational number system.  And this shows that there is always an irrational 

number lies between the rational number and pi since the set of all real numbers contains only 

rational and irrational numbers. 

On the same way, π(any irrational number nearer to pi) will never become 1 otherwise if for 

some irrational number t, π(t) = 1, then t = pi.  This shows that there is always some gap 

between the irrational numbers.  If we keep on going to explore the gap, it goes deeper and 

deeper and we get an infinite number of unending sequences of real numbers between any two 

real numbers.  And this proves the result and now we take this idea in to higher dimensions. 

Since we live in a Three dimensional world that can be represented as the Cartesian product of 

three real axis system say X x Y x Z.  Now we apply the same idea which we discussed above to 

the three dimensional system then it shows that there is uncountably infinite space lies 

between any two points in the X x Y x Z system.  And this shows that how much the universe is 

unimaginably bigger and deeper.  In simple words, suppose if we look two objects lying on the 

floor at a meter apart.  If we see this on the two dimensional plane one can say that the objects 

are closer to each other.  But if we project them on the third dimension then we may see the 

space around and in between them.  And just like time and mass [1], the space also has no 

starting or ending point as the real number system.  That is, it is bigger as well as deeper. 

3. CONCLUSION 

Thus the ambiguity and uncertainty is not only in the linguistic terms used by the human beings 

but it is everywhere and in everything on this Universe.  And all these gaps occur in space and 

time are called as God particles or Black holes in scientific terms.  But still we can study this 

theory with the partial truth available to the human beings about the universe through fuzzy 

set theory and that will never end.  And the Conclusion of this paper is whatever prevail in this 

three dimensional universe can be mapped or analyzed through the one dimensional real axis 

system.  Because it has all the truth of this entire universe about time, space etc.,.   
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