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Particular examples are very helpful for understanding a difficult problem. Inductive method 
is a method based on this principle. In the present study, it has been tried to apply Inductive 
method for the clear concept of fuzzy set.  The concept of D-Table helps to find number of 
ways to do a work. Here, D-Table has been applied to find the number of truth function in 
fuzzy logic. 
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1. INTRODUCTION 
Inductive method leads from concrete to abstract, particular to general and from examples to 
general rule. It is a method of constructing a formula with the help of a sufficient number of 
concrete examples. It is based on induction which means proving a universal truth by 
showing that if it is true for a particular case and further true for a reasonably adequate 
number of cases, it is true for all such cases. Here, we shall apply this method for 
understanding of concept of fuzzy set. 
Garain (2002) gave the concept of D-Table to find number of ways to do a work. Here, 
concept of D-Table has been applied to find the number of truth function in fuzzy logic. 
 
 2. CONCEPT OF FUZZY SET WITH THE HELP OF INDUCTIVE METHOD 

 Let us consider the following example. 

Example-1: E is a collection of students of B.Sc. Class of a College. A be a subset of 
E such that A contains all those students who pass the Mathematics paper in Class 
examination. Let f be a function such that- 

f : E → B, 

Such that f(x) =   1,   x ∈  A 

               And  f(x) = 0,   x ∈ E- A. 

Abstract 
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Pictorial representation of function f:

 
   Charateristic function and Membership function: 

      The function f in example-1 is known as Characteristic function. 
Each member of Set A gets a membership  1. 

We may write, µA (x)   =  1 and    µE-A   (x)   =  0 . 
This type of membership is known as membership in Crisp Set. 

The Set A with membership function is written as- 
A  = { (Ram, 1), (Shyam, 1),  (Yadu, 1), …….}. Let us modify example-1 as follow- 

 Example-2: E  be a collection of students of  B.Sc. Class of a College. Students appeared in 
the  class test of a paper of Mathematics. Let full marks be 100. A mark obtained by a student 
is expressed by the point as follow- 

Point obtained = Marks obtained / 100  
Ã = { (Ram, 1), (Shyam, 1), (Mohan, 0.95), (Sohan, 0.80), (Shila, 0.75), ……… }. 
This type of Set is known as  Fuzzy Set. Here, membership ϵ [0 , 1 ] . 

Membership: Crisp vs. Fuzzy 
In Crisp Set, Membership ϵ {0 , 1}  and in Fuzzy Set,  Membership ϵ   [ 0 , 1]. 

Therefore, in Crisp Set, number of membership is two and they are 0 and 1. 
In Fuzzy Set, number of membership is infinite. i.e., real number lies between 0 and 1 
including 0 and 1.  

Union of two Fuzzy Sets: 
Let, X be a non-empty Set. Ã  and  Ẽ  be two fuzzy Sets then 
Ã U Ẽ  =  {(x, max  { µÃ(x),  µẼ(x)}): x ∈X } 

Example-3:  Let,  X  =  { 1, 2, 3, 4 }, Ã  =  {(1, 0.2), (2, 0.5), (3, 0.9), (4, 0.1)},                                    
Ẽ   =  {(1, 0.3), (2, 0.6), (3, 0.8), (4, 1)}. 

Therefore, Ã U Ẽ  = {(1, 0.3), (2, 0.6), (3, 0.9), (4, 1)} 
Intersection of two Fuzzy Sets: 

Ã ∩ Ẽ  = {(x, min  { µÃ(x),  µẼ(x)}): x ∈X } 
Therefore,   Ã ∩ Ẽ  = {(1, 0.2), (2, 0.5), (3, 0.8), (4, 0.1)} 
Complement of Fuzzy Set: 
Complement of Ã    = {(x, 1 - µÃ(x) ): x∈X }   
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Therefore, Complement of Ã = {(1, 0.8), (2, 0.5), (3, 0.1), (4, 0.9)} 

Cartesian Product of two Sets:                   

Ã  × Ẽ  = {[(x ,y), min{ µ Ã(x),  µẼ(y) }] } 

Example-4:  Let,  X  =  { 1, 2, 3, 4 },Ã  =  {(1, 0.2), (2, 0.4), (3, 0.5), (4, 0.9)} 

Ẽ   =  {(1, 0.4), (2, 0.3), (3, 0.8), (4, 1)}, then 

   Therefore, Ã  × Ẽ  =   {[(1,1), 0.2], [(1,2), 0.2], [(1,3), 0.2], [(1,4), 0.2], [(2,1), 0.4], [(2,2), 
0.3], [(2,3), 0.4], [(2,4), 0.4], [(3,1), 0.4], [(3,2), 0.3], [(3,3), 0. 5] [(3,4) , 0.5], [(4,1), 0.4], 
[(4,2), 0.3], [(4,3), 0.8]  [(4,4), 0.9]} . 

3. CONCEPT OF D-TABLE 

Garain(2002) gave the concept of D-Table to find the number of ways to do a work. He used 
the idea to solve all those problems which arises confusions during the period of solution of 
the problems. Here an example is given below-  

Example-5: A gentleman has six friends to invite. In how many ways can he send invitation 
cards to them if he has three servants to carry the cards? 

Some persons find solution as-    3×3×3×3×3×3 = 36 ways.  

And some other find-    6×6×6 = 63 ways. 

The concept of D-Table is very helpful to remove this confusion. To frame D-Table Garain 
took help of the following popular example. 

Example-6: A, B and C three places. There are two paths from A to B and three paths from 
B to C. How many different processes can a person go from A to C via B? 

The Problem may be shown by the following figure- 

 

The entire work is divided in two parts. Part-I contains two paths i.e., path number-1 and path 
number-2. Part-II contains three paths i.e., path number-3, path number-4 and path number-5. 
A person may move one of the paths of Part-I and simultaneously anyone of the paths of 
Part-II, may go from A to C via B. Following figures are different possible solutions.  

                     (i)                                                        (ii) 
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(iii)                                                        (iv)    

 

                                                                                            

 

 

 

 

                                                                             

                  (v)                                                            (vi) 

 

 

 

                                                                                                      

 

                                                                                      

                                 

Here, in each figure, we get two columns- Part-I and Part-II. Each curve cuts one entry of 
each column.  In figure-(i), the curve through 1 of first column and 3 of second column 
represents that the person moves through path number-1 from A to B then he moves through 
path number-3 from B to C. Hence, this is one of the ways for moving from A to C via B. 
The curve passing through first entry of each column is known as leading curve. Number of 
possible curves represents number of possible ways. 

Garain(2002) found an axiom, which is known as D-axiom, which is as follow- 

 Axiom: In a D-Table, the leading curve bears a proper meaning then all possible curves bear 
proper meanings . 

More precisely, if the part of the leading curve i.e., arc passing through the first leading 
elements of two columns bears a proper meaning then all possible curves bear a proper 
meaning. 

D-Table for Example-6 is written as follow- 
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In  example-5, we have two items- (i) Friends (ii) Servants. We denote friends by- F1 ,  F2 ,  F3 

,  F4 ,  F5 ,  F6  and they are written in a row enclosed by different rectangular boxes. Servants 
S1, S2, S3 are written in six columns such that each column is written below each friend. In 
the table given below the meaning of the leading curve is:  first friend is invited by first 
servant, Second friend is invited by first servant, Third friend is invited by first servant, 
fourth friend is invited by first servant, fifth friend is invited by first servant and sixth friend 
is invited by first servant. Therefore, it is one of the ways of invitation of six friends. Hence, 
according to the axiom, if the leading curve bears a proper meaning then all possible curves 
bear proper meanings. A curve cuts any one of the elements of each column.  Number of 
possible curves is the number of ways.  
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But if we draw a Table in reverse way, we get a wrong table because the leading curve has no 
proper meaning. In this case the meaning of the leading curve is:  first friend is invited by 
first servant, first friend is invited by second servant and first friend is invited by third 
servant. Hence, only first friend gets invitation. Consequently, no other friend gets invitation.

 

 

So, the correct process of solution may be obtained by drawing two types of tables. Here, we 
have found that previous table is the correct table and there arise no confusion. Hence, 
number of ways to invite = 3x3x3x3x3x3 = 36 

4. FUZZY LOGIC AND APPLICATION OF D-TABLE IN FUZZY LOGIC  



Lokavishkar International E-Journal, ISSN 2277-727X, Vol-II, Issue-IV, Oct-Nov-Dec 2013 

 w w w . l i i r j . o r g                                                      ISSN 2277-727X 
 

Page 7 

 In Fuzzy Logic, we have three types Truth values-  T,  F,   and   T + F (unknown). The 
example of T + F may be selected as-  Existence of life in other planets of Sun. It is 
unknown. Hence, each statement bears a truth value T, F or T+F. 

Let, A = {S1, S2, S3, ……………………… ,Sn },  Si is a statement. 

       B = { T, F, T+F }, 

f j: A → B,  fj is a truth function. 

Now, we shall find number of truth functions with the help of D-Table.    
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The meaning of the leading curve may be shown by the following figure: 

If we draw the table in reverse way, we get- 

 

So, from the first table, we get, number of truth functions in Fuzzy logic =  3n 
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Zadeh(1965) suggested  a four valued logic-  True, False, Undecided and Unknown. 
Unknown is interpreted as T+F (True or False) and undecided is denoted by Θ. A particular   
example for undecided may be written as- Tree first or first seed. Under this consideration 
number of Truth functions may be determined with the help of D-Table as follow- 

D-Table for Truth Functions on the basis of suggestion of Zadeh 

 

5. CONCLUSION 

The entire topic is the combination of three concepts- (i) Fuzzy Set (ii) D-Table (iii) Fuzzy 
logic. With the help of Example-1 and Example-2, a learner may know the actual meaning of 
Fuzzy Set i.e., Inductive method helps for understanding of a twist concept. The origin of D-
Table bears the Inductive method. Here, concept of D-Table has helped to find the number of 
truth functions in Fuzzy logic. 
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