
Fuzziness in Uncertainty 

Can we tell the exact time of a moment?  Somebody may say “yes, it’s 3:10 p.m” by seeing their analog 

wrist watch.  But is it exactly 3.10 p.m?  If one ask the same question to some other person having 

digital wrist watch.  He may say “its 3:10:30”.  Yeah, it’s also right.   We can’t say both the answers were 

wrong.  But at the same time we can’t say all of these are perfectly correct. 

These were partially true implies partially false also.  Because in the above answers, each person puts 

certain degree of accuracy has their boundaries.  The first person having analog wrist watch takes the 

‘minute’ accuracy as his/her boundary.  Similarly the second person takes up to seconds.  

In the same way, we may ask “what is the exact mass of a particle?” Or “what is the exact current room 

temperature?”  But all the answers, we are getting from these type of questions are limited to some 

degree of accuracy depending upon the apparatus using in the experiment and as well as the human 

interpretation. 

Not only that, certain physical constants like gravity is also keep on changing depending upon the 

surfaces.  Also the human statement like “Today is Sunday” is also not always true.  Because it may be 

true only a maximum of 24 hours of time.  So all the statements interpreted by the human beings are 

true only up to certain level of accuracy.  So there is always an uncertainty in each and every level of 

human interpretation.  Now we can transform all these uncertainties into fuzzy sets and try to find 

solutions. 

Suppose we consider the case of 100 meter running race.  There the time is calculated only by seconds.  

For example, an athlete finishes the race in 9.54 seconds.  It means that the athlete finished in 54
9

100
  

seconds that is splitting a second in to 100 parts.  Similarly in a formula 1 car race, a competitor may 

finish a lap in 57.354 seconds that is 354
57

1000
  seconds.  Here a second was split in to 1000 parts.  In the 

same way one can split a second in to any number of parts. 

Now we define a fuzzy set ( ) :[ , ] [0,1]T x o    such that 
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  where x represents the time in 

seconds and n is defined by the value of 10n at which the x seconds are divided.   So in the case of x=9.54 

= 9+(54*10-2), the seconds are divided up to 100 parts so here n=2.  Similarly for x=57.354=57+ (354*10-

3), n=3.  So for x=9.54 and n=2 then 
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 =1 – .(.5)=.95, similarly for x=57.354 and n=3, 
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 =1 – .(.33)=.967. 

Therefore, if n increases then the membership value T(x) also increases.  In other words, if the number 

of accuracy is more, then the given x is more suitable to the fuzzy set T, current time.  So the values like 

x=9.54 and x=8.75 have same membership value 
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=0.95, because both have same degree of 

accuracy.  Similarly x=19.547 and x=25.375 also have the same degree of accuracy with membership 



value 
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 =0.967.  But the membership value .967 is higher than .95, so if we define the α-level 

sets in such a way that { / ( ) }T x T x   .  Then T(19.547) ≥ .967  ≥  .95 that is .967T  .95T. 

In other words the time values x having 3 decimal accuracy (i.e., n=3) is a subset of the time values 

having 2 decimal accuracy (i.e., n=2). 

In the same way, if we keep on increasing n that is the number of decimal places in x then when n, 
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  .  When T(x)  1 implies for any > 0 there exist an element x such that |T(x) – 1| ≤ .  If =0 

then for some element x, T(x)=1 then it will be the exact current time.  But it is mathematically almost 

impossible and we call it as God time.  Because practically one can’t predict what will happen in the next 

split of second. 

In the same way, we can analyze other uncertain quantities like temperature, mass and so on.  Now, one 

can say that this is another way proving any real interval is uncountably infinite.  Is it? Check that.  


