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ABSTRACT 
 
Intuitionistic or pythagorean fuzzy sets are the best tools to deal with uncertainty or ambiguity to 
solve diverse disciplines of application problems. It is often difficult to compute union, intersection, 
and complements when it comes to a large number of members contained in the set, also it is 
difficult to check whether it is a subset or not. Here, we used the C-programming language to 
overcome the problems, and then it is found that more effective and realistic results have been 
obtained. 
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1. INTRODUCTION 
 
Fuzzy sets were introduced by Zadeh [1] in 1965, 
an extension of the general concept of the set.  
Zadeh also explained some concepts, namely 
beautiful, brilliant which do not consist of a usual 
set to express them in mathematics. For some 
reason, the concept of fuzziness or ambiguity in 

use input in practice. In such condition, Zadeh 
explain the concept of fuzziness by introducing a 
membership function for a non-empty set  �.  A 
fuzzy set �   containing a membership function 
��(�) which associates each element � in � with 
a real number ��(�)  in the unit interval [0,1] . 
Since then the concept of “fuzzy set” has been 
rapid combined with diverse disciplines to solve a 
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vast number of application problems, which has 
adequately shown the soundness and the 
consequence of the fuzzy set theory. 
Computation of fuzzy set using programming 
language can be found in. However, the 
membership function ��(�)  of a fuzzy set does 
not totally reflect the vagueness of things, 
because it cannot convey support, object and 
uncertainty information in a determination result. 
After realizing the inadequacy of fuzzy set,  In the 
year 1986  the fuzzy set has been extended  to 
intuitionistic  fuzzy set (IFS) in addition of a non-
membership function  by Atanassov [2,3]. 
According to Atanassov an IFS � has the form 
� = {< �, ��(�), ��(�) >: � ∈ �}  all elements 
which is describe by membership function 
��(�): � → [0,1]  and non-membership function 
��(�): � → [0,1]  such that ��(�) + ��(�) ≤ 1  for 
each  � ∈ � . Since IFS can express the 
vagueness and ambiguity of effects more 
elegantly and more broadly, its theory has been 
rapid developed and very much applied in 
diverse fields and some results are found in [9-
15]. Yager [4] introduced the Pythagorean fuzzy 
subsets (PFS) by extending the intuitionistic 
fuzzy set by imposing ��(�)� + ��(�)� ≤ 1 and it 
is found that it covers more area than 
intuitionistic fuzzy set and then many applications 
various fields and some results are found in [5-8]. 
It is often difficult to solve the problem large 
number of elements containing in a set, to find 
union, intersection, and complements of 
intuitionistic or pythagorean fuzzy sets. So, it is 
necessary to develop a method to solve the 
problems in automatic ways. 
 

In this paper, we used C- programming 
languages to solve the IFS and PFS to compute 
the some basic operations, mainly intuitionistic or 
Pythagorean fuzzy union, intuitionistic or 
pythagorean intersection, intuitionistic or 
pythagorean complement and condition for 
subset of two intuitionistic or pythagorean fuzzy 
sets. This will help to find out the larger number 
of elements containing intuitionistic or 
pythagorean fuzzy set.  
 

2. PRELIMINARIES 
  

In this section we will give the basic definitions 
used in the following subsequent sections. 
 

2.1 Definition  
 
Zadeh LA [1] A fuzzy set � in the non-empty set 
� can be defined as a set of ordered pairs and it 
can be represent mathematically as- 

� = {(�, �� (�) ): � ∈ �}  
 
Where �� (�) is membership function of � in  � , 
such that ��(�): � → [0,1]. 
 

2.2 Definition  
 

Atanassov K [2] An intuitionistic fuzzy set � in the 
non-empty set  �  can be defined as a set of 
ordered triplets and it can be represent 
mathematically as- 
 

� = {< �, ��(�), ��(�) >∶ � ∈ �} 
 

Where �� (�): � → [0,1] is a membership value of 
� in � and �� (�): � → [0,1] is a non-membership 
value of � in � with �� (�) + �� (�) ≤ 1. 
 

2.3 Definition  
 
Atanassov K [2] Let � = {< �, �� (�), �� (�) >: � ∈
�}  and � = {< �, �� (�), �� (�) >: � ∈ �}  be two 
intuitionistic fuzzy sets then  
 

(i) 
� ∪ � = {<
�, max[��(�), ��(�)]  , min [�� (�), �� (�) ] >
: � ∈ �} 

(ii) 
� ∩ � = {<
�, min[��(�), ��(�)]  , max[�� (�), �� (�) ]  >
: � ∈ �} 

(iii) �� = {< �, �� (�), �� (�) >: � ∈ �} 
(iv) � ⊆ � iff �� (�) ≤ �� (�) ��� �� (�) ≥

�� (�) ��� ��� � ∈ � 
 

2.4 Definition  
 
Yager  RR  [4] Let X be a non-empty set, then 
the pythagorean fuzzy set (PFS) P in X is 
express as- 
� = {< �, �� (�), �� (�) >: � ∈ �} 
 
Where ��: � → [0,1]  signifies the membership 

value and ��: � → [0,1]signifies non-membership 
value of the element � ∈ �  to such set � 
respectively. It should fulfill the 
condition [��(�)]� + [��(�)]� ≤ 1. 
 

2.5 Definition 
 
Yager RR [4] Let � = {< �, �� (�), �� (�) >: � ∈
�}  and � = {< �, �� (�), �� (�) >: � ∈ �}  be two 

pythagorean fuzzy sets then  
 

(i) 
� ∪ � = {<
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�, max���(�), ��(�)�  , min[�� (�), �� (�) ]  >

: � ∈ �} 
(ii) 

� ∩ � = {<

�, min���(�), ��(�)�  , max[�� (�), �� (�) ]  >

: � ∈ �} 
(iii) �� = {< �, �� (�), �� (�) >: � ∈ �} 
(iv) � ⊆ � iff �� (�) ≤ �� (�) ��� �� (�) ≥ �� (�) 

for all � ∈ � 
 

3. MAIN SECTION  
 

In this section, we used C-programming 
language to find the intuitionistic or       
Pythagorean fuzzy union, intuitionistic or 
pythagorean intersection, intuitionistic or 
pythagorean complement and condition for 
subset of two intuitionistic or pythagorean fuzzy 
sets. 
 

3.1 Program 
 
Source code for C-programming language for the 
calculation of union of intuitionistic or 
pythagorean fuzzy sets 

 
 #include<stdio.h> 
#define Max(x,y) (x>y?x:y) 
#define Min(x,y) (x<y?x:y) 
 int main() 
    { 
    int r,i,j; 
    float A,B,C, D[100][100], E[100][100], F[100][100]; 
    printf("\n Enter the number of members of set X: "); 
    scanf("%d", &r); 
    printf("Enter the elements of intuitionistic or pythagorean fuzzy set A :\n"); 
    printf("Enter all Membership and non-Membership values respectively"); 
    for(i=0;i<r;i++) 
    { 
      for(j=0;j<2;j++) 
        { 
       scanf("%f",&D[i][j]); 
        } 
    } 
    printf("\n The intuitionistic or pythagorean fuzzy set A: \n"); 
    printf("membership\t \t non-membership\n"); 
    for(i=0;i<r;i++) 
        { 
        printf("\n"); 
        for(j=0;j<2;j++) 
           printf("%f\t\t",D[i][j]); 
        } 
    printf("\n\n"); 
    printf("Enter the elements of intuitionistic or pythagorean fuzzy set B :\n"); 
    printf("Enter all Membership and non-Membership values respectively"); 
    for(i=0;i<r;i++) 
    { 
      for(j=0;j<2;j++) 
        { 
       scanf("%f",&E[i][j]); 
        } 
    } 
    printf("\n The intuitionistic or pythagorean fuzzy set B: \n"); 
    printf("membership\t\t non-membership\n"); 
    for(i=0;i<r;i++) 
        { 
        printf("\n"); 
        for(j=0;j<2;j++) 
           printf("%f\t\t",E[i][j]); 
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        } 
    printf("\n\n"); 
for(i=0;i<r;i++) 
    { 
      j=0; 
    F[i][j]=Max(D[i][j],E[i][j]); 
    } 
for(i=0;i<r;i++) 
    { 
      j=1; 
    F[i][j]=Min(D[i][j],E[i][j]); 
    } 
printf("\n The intuitionistic or pythagorean fuzzy set A union B: \n"); 
printf("membership\t non-membership\n"); 
for(i=0;i<r;i++) 
        { 
        printf("\n"); 
        for(j=0;j<2;j++) 
           printf("%f\t\t",F[i][j]); 
        } 
    printf("\n\n"); 
    return(0); 
    } 
 
Example 1: Let � = {��, ��, ��}  then � = {< ��, 0.6,0.2 >, < ��, 0.5,0.4 >, < ��, 0.333,0.666 >}  and 
� = {< ��, 0.777,0.111 >, < ��, 0.888,0.01 >, < ��, 0.999,0.001 >} are intuitionistic fuzzy sets. 
 

OUTPUT 

 

 
 
Hence � ∪ � = {< ��, 0.777,0.111 >, < ��, 0.888,0.10 >, < ��, 0.999,0.001 >} 
 

3.2 Program 
 
Source code for C programming language for the calculation of intersection of intuitionistic or 
pythagorean fuzzy sets 
 
#include<stdio.h> 
#define Max(x,y) (x>y?x:y) 
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#define Min(x,y) (x<y?x:y) 
 int main() 
    { 
    int r,i,j; 
    float A,B,C, D[100][100], E[100][100], F[100][100]; 
    printf("\n Enter the number of members of set X: "); 
    scanf("%d", &r); 
    printf("Enter the elements of intuitionistic or pythagorean fuzzy set A :\n");    printf("Enter all 
Membership and non-Membership values respectively");    for(i=0;i<r;i++) 
    { 
      for(j=0;j<2;j++) 
       { 
       scanf("%f",&D[i][j]); 
       } 
    } 
    printf("\n The intuitionistic or pythagorean fuzzy set A: \n");    printf("membership\t \t non-
membership\n"); 
    for(i=0;i<r;i++) 
        { 
        printf("\n"); 
        for(j=0;j<2;j++) 
           printf("%f\t\t",D[i][j]); 
        } 
    printf("\n\n"); 
    printf("Enter the elements of intuitionistic or pythagorean fuzzy set B :\n");    printf("Enter all 
Membership and non-Membership values respectively");    for(i=0;i<r;i++)     
{ 
      for(j=0;j<2;j++) 
        { 
       scanf("%f",&E[i][j]); 
        } 
 } 
 printf("\n The intuitionistic or pythagorean fuzzy set B: \n");    printf("membership\t\t non-
membership\n"); 
for(i=0;i<r;i++) 
        { 
        printf("\n"); 
        for(j=0;j<2;j++) 
printf("%f\t\t",E[i][j]); 
        } 
printf("\n\n"); 
for(i=0;i<r;i++) 
    {       
j=0; 
 F[i][j]=Min(D[i][j],E[i][j]); 
    } 
for(i=0;i<r;i++) 
    { 
      j=1; 
 F[i][j]=Max(D[i][j],E[i][j]); 
    } 
printf("\n The intuitionistic or pythagorean fuzzy set A intersection B: \n"); 
printf("membership\t non-membership\n"); 
for(i=0;i<r;i++) 
        { 
        printf("\n"); 
        for(j=0;j<2;j++) 
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           printf("%f\t\t",F[i][j]); 
        } 
 printf("\n\n"); 
    return(0); 
    } 
 

Example 2: From Example 1 We Have  
OUTPUT 

 

 
 

Hence � ∩ � = {< ��, 0.6,0.2 >, < ��, 0.5, 0.4 >, < ��, 0.333, 0.666 > } 
 

3.3 Program 
 

Source code for C programming language for the calculation for complement of intuitionistic or 
pythagorean fuzzy subset �. 
 
#include <stdio.h> 
int main() 
{ 
    float A[100][100],r; 
    int i, j, m, n=2; 
    printf("Enter the number of elements of set X:\n"); 
    scanf("%d", &m); 
    printf("Enter the elements of intuitionistic or pythagorean fuzzy set A :\n"); 
    for (i = 0; i < m; ++i) 
    { 
        for (j = 0; j < n; ++j) 
        { 
            scanf("%f,", &A[i][j]); 
        } 
    } 
    printf("\n The intuitionistic or pythagorean fuzzy  set A: \n"); 
    printf("Membership\t \t Non-membership\n"); 
    for (i = 0; i < m; ++i) 
    { 
        for (j = 0; j < n; ++j) 
            printf(" %f\t\t", A[i][j]); 
        printf("\n\n"); 
    } 
    for (i = 0; i < n; ++i) 
    { 
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        r = A[i][1]; 
        A[i][1] = A[i][0]; 
        A[i][0] = r; 
     } 
    printf("The complement of intuitionistic  or pythagorean fuzzy set A is: \n"); 
    printf("Membership\t \t Non-membership\n"); 
    for (i = 0; i < m; ++i) 
    { 
        for (j = 0; j < n; ++j) 
            printf(" %f\t\t", A[i][j]); 
        printf("\n"); 
    } 
    return 0; 
} 
Example 3: Let � = {��, ��, ��, ��}, then  � = {< ��, 0.79,0.55 >, < ��, 0.37,0.89 >, < ��, 0.91, 0.21 >, <
��, 0.53,0.76 > } be a pythagorean fuzzy set. 
 

OUTPUT 
 

 
 

Hence �� = {< ��, 0.55,0.79 >, < ��, 0.89,0.37 >, < ��, 0.91,0.21 >, < ��, 0.53, 0.77 >} 
 

3.4 Program 
 
Source code for C programming language to check intuitionistic or pythagorean fuzzy set � is subset 
of intuitionistic or pythagorean fuzzy set �. 
 
#include <stdio.h> 
  int main() 
    { 

        float a[100][100], b[100][100]; 

        int i, j, row1, column1=2, flag = 0; 

        printf("Number of elements of set X:\n"); 

        scanf("%d", &row1); 

        printf("Enter the elements of intuitionistic or pythagorean fuzzy set A :\n"); 

        for (i = 0; i < row1; i++) 

        { 

            for (j = 0; j < column1; j++) 

            { 
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                scanf("%f", &a[i][j]); 

            } 
        } 
 
        printf("Enter the elements of intuitionistic or pythagorean fuzzy set B :\n"); 
        for (i = 0; i < row1; i++) 
        { 
            for (j = 0; j < column1; j++) 
            { 
                scanf("%f", &b[i][j]); 
            } 
        } 

        printf("\n The intuitionistic or pythagorean fuzzy set A: \n"); 

        printf("Membership\t \t Non-membership\n"); 

        for (i = 0; i < row1; i++) 

        { 

            for (j = 0; j < column1; j++) 

            { 

                printf("%f\t\t", a[i][j]); 

            } 

            printf("\n"); 

 

        } 

 

        printf("\n The intuitionistic or pythagorean fuzzy set B: \n"); 

        printf("Membership\t \t Non-membership\n"); 

        for (i = 0; i < row1; i++) 

        { 

            for (j = 0; j < column1; j++) 

            { 

                printf("%f\t\t", b[i][j]); 

            } 

            printf("\n"); 

 
        } 
 
        for (i = 0; i < row1; i++) 
            { 
            if(a[i][0]<=b[i][0] && a[i][1]>=b[i][1]) 
                   continue; 
            else 
                    flag=1; 
            } 
 
      if (flag == 0) 
            printf("A is subset of B \n"); 
        else 
            printf("A is not subset B \n"); 
        return 0; 
 
    } 
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Example 4: Let � = {��, ��} then � = {< ��, 0.76,0.54 >, < ��, 0.87, 0.50 >} and � = {< ��, 0.78,0.47 >
, < ��, 0.90, 0.35 >} are two pythagorean fuzzy sets  

OUTPUT 
 

 
 

(Checking � ⊆ �?) 
 

 
 

(Checking � ⊆ �?) 
 

4. CONCLUSION 
 

In this paper, we wrote C-programming to 
compute some basic operations for intuitionistic 
or pythagorean fuzzy set and given proper 
examples with verifications. We think this will 
help to compute the operations easily and 
effectively for large number of elements 
contained in intuitionistic or pythagorean fuzzy 
set which is often time consuming by usual 
method. Further it can create C- programming for 
more operations for intuitionistic or pythagorean 
fuzzy set. 
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