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ABSTRACT 
In this Paper, we give a critical study of the development of soft set theory, as an 

instrument for dealing with uncertainty problems with its various applications 

and studied the new operations results over Intuitionistic Fuzzy Sets.  The new 

operations on the intuitionistic fuzzy sets over a given universe are presented 

and some relevant results based on these operations were established.   
 

 

INTRODUCTION 

Soft set is parameterized general mathematical tools 

which deal with a collection of approximate description of 

objects. Each approximate has two parts; a predicate and 

an approximate value set. Soft set is a non standard set. 

To solve complicated problems in economics, 

engineering, and environment, we cannot successfully use 

classical methods because of various uncertainties typical 
for those problems. There are three theories: theory of 

probability, theory of fuzzy sets, and the interval 

mathematics which we can consider as mathematical tools 

for dealing with uncertainties. But all these theories have 

their own difficulties.  In classical mathematics, we 

construct a mathematical model of an object and define 

the notion of the exact solution of this model. Usually the 

mathematical model is too complicated and we cannot 

find the exact solution so in the second step, we introduce 

the notion of approximate solution and calculate that 

solution. 

In the soft set theory, we have the opposite approach to 
this problem. The initial description of the object has an 

approximate nature, and we do not need to introduce the 

notion of exact solution the absence of any restrictions on 

the approximate description in soft set theory makes this 

theory very convenient and easily applicable in practice. 

We can use any parameterization we prefer with the help 

of words and sentences, real number, functions, mappings 

and so on.  

It means that the problem of setting the membership 

function or any similar problem does not arise in the soft 

set theory.The Intuitionistic fuzzy set (IFS) introduced by 
(Atanassov. K, 1999), has become a popular topic of 

research in the fuzzy set community. There exists a large 

amount of literature involving IFS theory and some 

relevant applications.  

At the current time, works on the soft set theory are 

presently in progressing mode. Some works on the 

intuitionistic fuzzy sets have been carried out by various  

 

 

 

 
 

 

 

researchers, K. Atanassov, (1984, 1986),  J. Zhou, and 

et al. (2011),  K.T. Atanossov,(1995; 2000), P.K. Maji, 

R. Biswa, A.R. Roy, (2001), J. Zhou, Y.B. Jun, (2010), 

W. Zeng, H. Li, (2006), L. A. Zadeh, (1965), L. C. 

Atanassova, (1995). 

The aim of this research is to point out some new 

operation on the intuitionistic fuzzy sets and also study 

some results relevant to these new operations 
 

MATERIALS AND METHODS 
 

PRELIMINARIES OF SOFT SET THEORY 

In this chapter, the fundamentals of soft set theory, 

operations and its various algebraic structures are 

presented 

A pair (𝐹 𝐴) is called a soft set over U, where F is a 

mapping given by 𝐹 ∶  𝐴 → 𝑃(𝑈)  in other words a 

soft set over U is a parameterized family of subsets of 

the universe U for x Ԑ A, 𝐹(𝑥) may be considered as 

the set of x - approximate elements of the soft set 

(𝐹 , 𝐴) 
For two soft sets (F, A) and (G, B) over a common 

universe U, we say that (F, A) is a soft subset of (G, B) 

if  

A ⊆ B and F(e) ⊆ G(e) for all e∈A 
We write (F, A) Č (G, B) 

In case (G, B) is said to be a soft super set of (F, A) 

Two soft set (F, A) and (G, B) over a common universe 

U are said to be soft equal if (F, A) is a soft subset of 

(G, B) and (G, B) is a soft subset of(𝑓, 𝐴). 

Let U be an initial universe, E be a set of parameters, 

and A⊆E. 

(F, A) is called a relative null soft set (with respect to 

the parameter set A) denoted by фA, if F(a) = ф for all  

A 
(G, A) is called a relative whole soft set (with respect 

to the parameter set A), denoted by UA if G (e) = U all 

E A. 
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Extended union of two soft sets (F, A) and (G, B) over the 

common universe U is the soft set (H,C), where c = AUB 

and for all e є C, 

  

H (e) = {

𝐹(𝑒)     𝑖𝑓 𝑒 є 𝐴 − 𝐵 

𝐺(𝑒)        𝑖𝑓 𝑒 є 𝐵 − 𝐴

𝐹(𝑒)𝑈 𝐺(𝑒)   𝑖𝑓 𝑒 є 𝐴𝑛𝐵

 

We write (F, A) Uԑ (G, B) = (H, C) 

Let (F, A) and (G,B) be two soft sets over the same 

universe U, such that AnB ≠ф. The restricted union of (F, 

A) and (G, B) is denoted by (F, A) UR (G, B) and is 

defined as (F,A) UR (G,B) = (H,C) where C= AnB and for 

all e є C, H(e) = F(e) U G(e). 

If AnB = ф, then (F, A) UR (G, B) = ф.  

The extended intersection of two soft sets (F,A) and (G,B) 
over a common universe U, is the soft set (H,C) where C 

= A U B and for e є C, 

H (e) ={

𝐹(𝑒)         𝑖𝑓 𝑒є 𝐴 − 𝐵

𝐺(𝑒)     𝑖𝑓 𝑒є 𝐵 − 𝐴

𝐹(𝑒)𝑛 𝐺(𝑒)    𝑖𝑓 𝑒є 𝐴𝑛𝐵

 

We write (F, A) nԑ (G, B) = (H, C) 

Let (F,A) and (G,B) be two soft sets over the same 

universe U such that AnB≠ф. 

The restricted intersection of (F,A) and (G,B) is denoted 

by (F,A) nR (G,B) and is defined as (F,A) nR (G,B) = (H, 

AnB) where H(e) = F(e) n G(e) for all eє AnB. If 𝐴𝑛𝐵 =
 ∅ then (𝐹, 𝐴) ∩𝑅 (𝐺, 𝐵) = ∅ 

Let (F,A) and (G,B) be two soft set over the same 

universe U such that AnB ≠ф. The restricted difference of 

(F,A) and (G,B) is denoted by (F,A)ᴗR (G,B), and is 

defined as (F,A) ᴗR (G,B) =(H,C), where C = AnB and for 

all cє C, H(c) = F(c) – G(c), the difference of the sets F(c) 

and G(c). If AnB =ф then (F,A) ᴗR (G,B)= фф. 

The complement of soft set (F,A) is denoted by (F,A)c 

and is defined by (F,A)c = (Fc,A) where Fc : A→ p(U) is a 

mapping given by Fc (α) =U-F(α) for all αє A. clearly, 
(F,A)c = UA ᴗR (F,A) and ((F,A)c)c = (F,A). 

The class of all value set (F, A) is called value- class of 

the soft and is denoted by C(F,E). Clearly, C (F,E)⊆ P(U). 

 

RESULTS AND DISCUSSION 

On the New Operations Results Over Intuitionistic 

Fuzzy Sets 
Definition 1: 

Let E be a fixed set. An intuitionistic fuzzy set or IFS A 

of E is an object having the form: 𝐴 =
{〈𝑥, 𝜇𝐴(𝑥), 𝛾𝐴(𝑥)〉: 𝑥𝜖𝐸}where the function  𝜇𝐴: 𝐸 → [0,1] 
and 𝛾𝐴: 𝐸 → [0,1] define, respectively, the degree of 

membership and the degree of non-membership  of  the 

element of 𝑥 ∈ 𝐸 to the set A, which is a subset of E, and 

for every element 𝑥 ∈ 𝐸, 0 ≤ 𝜇𝐴(𝑥) + 𝛾𝐴(𝑥) ≤ 1. So, we 

have ∅𝐴(𝑥) =1-𝜇𝐴(𝑥) + 𝛾𝐴(𝑥). 

Definition 2:  
If A and B are two IFSs of the set E, then; 

i. 𝐴 ⊆ 𝐵 if and only if ∀𝑥 ∈ 𝐸, 𝜇𝐴(𝑥) ≤ 𝜇𝐵(𝑥) and 

𝛾𝐴(𝑥) ≥ 𝛾𝐵(𝑥) 

ii. 𝐴 = 𝐵 if and only if ∀𝑥 ∈ 𝐸, 𝜇𝐴(𝑥) = 𝜇𝐵(𝑥) and 

𝛾𝐴(𝑥) = 𝛾𝐵(𝑥) 
iii. ∆𝐴 = {〈𝑥, 𝜇𝐴(𝑥), 1 − 𝜇𝐴(𝑥)〉: 𝑥𝜖𝐸} 

iv. ∇𝐴 = {〈𝑥, 1 − 𝛾𝐴(𝑥), 𝛾𝐴(𝑥)〉: 𝑥𝜖𝐸}. 
Definition 3: 

The normalization of an intuitionistic fuzzy set A of 

the universe U, denoted by NORM(A) simply N(A) is 

define by 𝑁(𝐴) = {〈𝑥, 𝜇𝑁(𝐴)(𝑥), 𝛾𝑁(𝐴)(𝑥)〉: 𝑥𝜖𝑈} where 

𝜇𝑁(𝐴)(𝑥) =
𝜇𝐴(𝑥)

sup(𝜇𝐴(𝑥))
 , 𝛾𝑁(𝐴)(𝑥) =

𝛾𝐴(𝑥)−inf(𝛾𝐴(𝑥))

1−inf(𝛾𝐴(𝑥))
 

Example 1: 

Let the universe 𝑈 = {𝑥1, 𝑥2, 𝑥3, 𝑥4}, and an IFS𝐴 =
{〈0.6,0〉, 〈0.8,0〉, 〈0.5,0.3〉, 〈0.4,0.2〉}, 
sup(𝜇𝐴(𝑥)) = 0.8,  inf(𝛾𝐴(𝑥)) = 0, thus, we have, 

𝜇𝑁(𝐴)(𝑥1) =
0.6

0.8
= 0.75, 𝜇𝑁(𝐴)(𝑥2) =

0.8

0.8
= 1,  

𝜇𝑁(𝐴)(𝑥3) =
0.5

0.8
= 0.625, 

𝜇𝑁(𝐴)(𝑥4) =
0.4

0.8
= 0.50 

𝛾𝑁(𝐴)(𝑥1) =
0−0

1−0
= 0, 𝛾𝑁(𝐴)(𝑥2) =

0−0

1−0
= 0, 

𝛾𝑁(𝐴)(𝑥3) =
0.3−0

1−0
= 0.3,  

𝛾𝑁(𝐴)(𝑥4) =
0.2−0

1−0
= 0.2,. It is obvious that, 

𝜇𝑁(𝐴)(𝑥1) + 𝛾𝑁(𝐴)(𝑥1) < 1,  𝜇𝑁(𝐴)(𝑥2) + 𝛾𝑁(𝐴)(𝑥2) <

1, 𝜇𝑁(𝐴)(𝑥3) + 𝛾𝑁(𝐴)(𝑥3) < 1, and 𝜇𝑁(𝐴)(𝑥4) +

𝛾𝑁(𝐴)(𝑥4) < 1. 

Hence,  N(A) is an intuitionistic fuzzy set of the 

universe U. 

Example 2: Let the universe 𝑈 = {𝑥1, 𝑥2, 𝑥3, 𝑥4}, and 

an IFS 𝐴 = {〈0.6,0〉, 〈0.8,0.2〉, 〈0.7,0.3〉, 〈0.4,0.2〉}, 
then 

sup(𝜇𝐴(𝑥)) = 0.8,  inf(𝛾𝐴(𝑥)) = 0, thus, we have, 

𝜇𝑁(𝐴)(𝑥1) =
0.6

0.8
= 0.75, 𝜇𝑁(𝐴)(𝑥2) =

0.8

0.8
= 1,  

𝜇𝑁(𝐴)(𝑥3) =
0.7

0.8
= 0.875, 

𝜇𝑁(𝐴)(𝑥4) =
0.4

0.8
= 0.50 

𝛾𝑁(𝐴)(𝑥1) =
0−0

1−0
= 0, 𝛾𝑁(𝐴)(𝑥2) =

0.2−0

1−0
= 0.2, 

𝛾𝑁(𝐴)(𝑥3) =
0.3−0

1−0
= 0.3,  

𝛾𝑁(𝐴)(𝑥4) =
0.2−0

1−0
= 0.2,. It is obvious that, 

𝜇𝑁(𝐴)(𝑥2) + 𝛾𝑁(𝐴)(𝑥2) = 1.2 > 1, and    𝜇𝑁(𝐴)(𝑥3) +

𝛾𝑁(𝐴)(𝑥3) = 1.175 > 1. 

Hence, N(A) is not an intuitionistic fuzzy set of the 
universe U. 

However, from the above example, its shows that, the 

normalization of fuzzy set A of the universe U, denoted 

by N(A) in example1, is an intuitionistic fuzzy set, 

since its satisfies the inequality 0 ≤ 𝜇𝐴(𝑥) + 𝛾𝐴(𝑥) ≤
1, and the normalization of fuzzy set A of the universe 

U, denoted by (A) in example 2 is not an intuitionistic 

fuzzy set, since 𝜇𝑁(𝐴)(𝑥2) + 𝛾𝑁(𝐴)(𝑥2) = 1.2 > 1, and  

also  𝜇𝑁(𝐴)(𝑥3) + 𝛾𝑁(𝐴)(𝑥3) = 1.175 > 1. 
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Some new operations on the intuitionistic fuzzy sets: 

Theorem  1: For every IFSs A and B of the set E, the 

following operations and relations are valid; 

i. 𝐴 ⊂ 𝐵 if and only if (∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) ≤

𝜇𝐵(𝑥) 𝑎𝑛𝑑 𝛾𝐴(𝑥) ≥ 𝛾𝐵(𝑥)); 

ii. 𝐴 = 𝐵 if and only if  𝐴 ⊂ 𝐵 𝑎𝑛𝑑 𝐵 ⊂ 𝐴; 
iii. 𝐴̅ = {〈𝑥, 𝛾𝐴(𝑥), 𝜇𝐴(𝑥)〉: 𝑥 ∈ 𝐸} 

iv. 𝐴 ∩ 𝐵 = {〈𝑥, 𝑚𝑖𝑛 (𝜇𝐴(𝑥), 𝜇𝐵(𝑥), 𝑚𝑎𝑥(𝛾𝐴(𝑥),

𝛾𝐵(𝑥)))〉 : 𝑥 ∈ 𝐸} 

v. 𝐴 ∪ 𝐵 = {〈𝑥, 𝑚𝑎𝑥 (𝜇𝐴(𝑥), 𝜇𝐵(𝑥), 𝑚𝑖𝑛(𝛾𝐴(𝑥),

𝛾𝐵(𝑥)))〉 : 𝑥 ∈ 𝐸} 

vi. 𝐴 + 𝐵 = {〈𝑥, 𝜇𝐴(𝑥) + 𝜇𝐵(𝑥) −
𝜇𝐴(𝑥). 𝜇𝐵(𝑥), 𝛾𝐴(𝑥). 𝛾𝐵(𝑥)〉: 𝑥 ∈ 𝐸} 
vii. 𝐴. 𝐵 = {〈𝑥, 𝜇𝐴(𝑥). 𝜇𝐵(𝑥), 𝛾𝐴(𝑥) + 𝛾𝐵 (𝑥) −
𝛾𝐴(𝑥). 𝛾𝐵(𝑥)〉: 𝑥 ∈ 𝐸} 
Theorem 2: The operation ∩ and ∪ are commutative, 

associative, distributive to the left and to the right among 

themselves, idempotent, and satisfy the law of De 

Morgan. 

Theorem 3: The operation + and .   commutative, 

associative, and satisfy a law similar to the De Morgan 

law. 

Theorem 4: The operations + and . are distributive to the 

left and to the right with respect to the operation ∩ and ∪.  

Given the set of all intuitionistic fuzzy set IFS’s, we shall 

define two operators over the set of IPS’s. They are 

similar to the operators ‘necessity’ and ‘possibility’ 

defined in some model logic, for every IFS’s A.  

∆𝐴 = {〈𝑥, 𝜇𝐴(𝑥)〉: 𝑥 ∈ 𝐸}
= {〈𝑥, 𝜇𝐴(𝑥), 1 − 𝜇𝐴(𝑥)〉: 𝑥 ∈ 𝐸}, 

∇𝐴 = {〈𝑥, 𝛾𝐴(𝑥)〉: 𝑥 ∈ 𝐸} = {〈𝑥, 1 − 𝛾𝐴(𝑥), 𝛾𝐴(𝑥)〉: 𝑥 ∈
𝐸}. 

Theorem 4.4: For every IFS’s 

i. ∆𝐴 = ∇𝐴̅̅̅̅ ; 

             ii. ∇𝐴 = ∆𝐴̅̅̅̅ ; 

iii. ∆𝐴 ⊂ 𝐴 ⊂ ∇𝐴; 
iv. ∆∆𝐴 = ∆𝐴; 
v. ∆∇A = ∆𝐴; 

vi. ∇∇A = ∇A 

Theorem 4.5: For every two IFS’s A and B; 

i. ∆(𝐴 ∪ 𝐵) = ∆𝐴 ∪ ∆𝐵; 
ii. ∇(𝐴 ∪ 𝐵) = ∇A ∪ ∇B 

Theorem 4.6: For every two IFS’s A and B; 

i. ∆(𝐴 ∩ 𝐵) = ∆𝐴 ∩ ∆𝐵; 
ii. ∇(𝐴 ∩ 𝐵) = ∇A ∩ ∇B 

iii. ∆(𝐴 + 𝐵) = ∆𝐴 + ∆𝐵; 
iv. ∇(𝐴 + 𝐵) = ∇A. ∇B̅̅ ̅̅ ̅̅ ̅̅ ̅ 

v. ∆(𝐴. 𝐵) = ∆𝐴. ∆𝐵; 
vi. ∇(𝐴. 𝐵) = ∇A + ∇B̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

Proof (i) 

∆(𝐴 ∩ 𝐵)

= ∆{〈𝑥, 𝑚𝑛(𝜇𝐴(𝑥), 𝜇𝐵(𝑥)), 𝑚𝑎𝑥(𝛾𝐴(𝑥), 𝛾𝐵(𝑥))〉: 𝑥 ∈ 𝐸} 

= {〈𝑥, 𝑚𝑖𝑛(𝜇𝐴(𝑥), 𝜇𝐵(𝑥))〉: 𝑥 ∈ 𝐸} 

= {〈𝑥, 𝜇𝐴(𝑥)〉: 𝑥 ∈ 𝐸} ∩ {〈𝑥, 𝜇𝐵(𝑥)〉: 𝑥 ∈ 𝐸} 

= ∆𝐴 ∩ ∆𝐵 
Proof (vi) 

∇(𝐴. 𝐵) = ∇{〈𝑥, 𝜇𝐴(𝑥). 𝜇𝐵(𝑥), 𝛾𝐴(𝑥) + 𝛾𝐵(𝑥)
− 𝛾𝐴(𝑥). 𝛾𝐵 (𝑥)〉: 𝑥 ∈ 𝐸} 

= {〈𝑥, 1 − 𝛾𝐴(𝑥) − 𝛾𝐵(𝑥) + 𝛾𝐴(𝑥). 𝛾𝐵(𝑥)〉: 𝑥 ∈ 𝐸} 

= {〈𝑥, 𝛾𝐴(𝑥) + 𝛾𝐵(𝑥) − 𝛾𝐴(𝑥). 𝛾𝐵(𝑥)〉: 𝑥 ∈ 𝐸}̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ 

= {〈𝑥, 𝛾𝐴(𝑥)〉: 𝑥 ∈ 𝐸} + {〈𝑥, 𝛾𝐵 (𝑥)〉: 𝑥 ∈ 𝐸}̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅  

= ∇A + ∇B̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅. 

The relations ⊂∆ and ⊂∇  are possible between two 

intuitionistic fuzzy sets if and only if the following 

holds: 

(i) 𝐴 ⊂∆  𝐵 if and only if for all 𝑥 in 𝐸, 𝜇𝐴(𝑥) ≤
𝜇𝐵(𝑥) 

(ii) 𝐴 ⊂∇  𝐵 if and only if for all 𝑥 in 𝐸, 𝛾𝐴(𝑥) ≥
𝛾𝐵(𝑥) 
Theorem 5: For every two IFS’s 

(i) 𝐴 ⊂∆  𝐵 if and only if ∆𝐴 ⊂ ∆𝐵 

(ii) 𝐴 ⊂∇  𝐵 if and only if ∇A ⊂ ∇B 

Proof (i): 

Let 𝐴 ⊂∆  𝐵, i.e. (∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) ≤ 𝜇𝐵(𝑥)). Then for 

∆𝐴 and ∆𝐵 it follows that ∆𝐴 ⊂ ∆𝐵. Contrary, if ∆𝐴 ⊂
∆𝐵, then  (∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) < 𝜇𝐵(𝑥)), i.e., 𝐴 ⊂∆  𝐵.  

 
Proof (ii): 

Let 𝐴 ⊂∇  𝐵, i.e., (∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) ≥ 𝜇𝐵(𝑥)). Then 

for ∇𝐴 and ∇𝐵 it follows that ∇𝐴 ⊃ ∇𝐵. Contrary, if 

∇𝐴 ⊃ ∇𝐵, then  (∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) > 𝜇𝐵(𝑥)), i.e., 

𝐴 ⊂∇  𝐵. 

We introduce a relation "~" between 𝐴  and 𝐵, as 𝐴~𝐵 

if and only if  (∀𝑥 ∈ 𝐸)(𝜋𝐴(𝑥) ≤ 𝜋𝐵(𝑥)). 

Theorem 6: For every two IFS’s A and B; 

(i) 𝐴 ⊂∆  𝐵 and  𝐴 ⊂∇  𝐵 if and only if 𝐴 ⊂  𝐵; 
(𝑖𝑖) if  𝐴 ⊂∆  𝐵 and 𝐴~𝐵, then 𝐴 ⊂  𝐵 

(iii) if 𝐴 ⊂∇  𝐵 and 𝐵~𝐴, then 𝐴 ⊂  𝐵 

Proof (i): 

If 𝐴 ⊂∆  𝐵 and 𝐴 ⊂∇  𝐵 then (∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) ≤

𝜇𝐵(𝑥)) and (∀𝑥 ∈ 𝐸)(𝛾𝐴(𝑥) ≥ 𝛾𝐵 (𝑥)) 

Hence, (∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) ≤ 𝜇𝐵(𝑥) 𝑎𝑛𝑑 𝛾𝐴(𝑥) ≥

𝛾𝐵(𝑥)). Therefore 𝐴 ⊂  𝐵. Contrary, if 𝐴 ⊂  𝐵, then 

(∀𝑥 ∈ 𝐸)(𝜇𝐴(𝑥) ≤ 𝜇𝐵(𝑥) 𝑎𝑛𝑑 𝛾𝐴(𝑥) ≥ 𝛾𝐵(𝑥)), 

i.e., 𝐴 ⊂∆  𝐵 and  𝐴 ⊂∇  𝐵 

Definition 4: 

Let A be a given IFS. We determine for it’s the four 

numbers, 𝐾 = max
𝑥∈𝐸

𝜇𝐴(𝑥), 𝐿 = min
𝑥∈𝐸

𝛾𝐴(𝑥) 

𝑘 = min
𝑥∈𝐸

𝜇𝐴(𝑥), 𝑙 = max
𝑥∈𝐸

𝛾𝐴(𝑥), and the set 𝐶(𝐴) =

{〈𝑥, 𝐾, 𝐿〉: 𝑥 ∈ 𝐸}, 𝐼(𝐴) = {〈𝑥, 𝑘, 𝑙〉: 𝑥 ∈ 𝐸} which will 

be called closure and interior. 

Obviously  0 ≤ 𝐾 + 𝐿 ≤ 1, because if 𝐾 = 𝜇𝐴(𝑥1) for 

some 𝑥1 ∈ 𝐸 then 0 ≤ 𝜇𝐴(𝑥1) + 𝛾𝐴(𝑥1) ≤ 1, but if 

𝐿 = 𝛾𝐴(𝑥1), then 𝑥2 ∈ 𝐸 will exists such that 𝐿 =
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𝛾𝐴(𝑥2) ≤ 𝛾𝐴(𝑥1) and therefore 0 ≤ 𝐾 + 𝐿 ≤ 1. 
Analogously 0 ≤ 𝑘 + 𝑙 ≤ 1.  It is therefore follows 

directly that the following is valid: 

Theorem 7: For every two IFS’s A and B; 

(i) 𝐶(𝐴) 𝑎𝑛𝑑 𝐼(𝐴) 𝑎𝑟𝑒 𝐼𝐹𝑆′𝑠; 
(ii) 𝐼(𝐴) ⊂ 𝐴 ⊂ 𝐶(𝐴); 
(iii) 𝐶(𝐴 ∪ 𝐵) = 𝐶(𝐴) ∪ 𝐶(𝐵); 

(iv) 𝐶(𝐶(𝐴)) = 𝐶(𝐴); 

(v) 𝐶(0̅) = 0̅,  where 0̅ = {〈𝑥, 0,1〉: 𝑥 ∈ 𝐸}. 
Proof (iii) 

𝐶(𝐴 ∪ 𝐵)

= 𝐶({〈𝑥, 𝑚𝑎𝑥(𝜇𝐴(𝑥), 𝜇𝐵(𝑥)), 𝑚𝑖𝑛(𝛾𝐴(𝑥), 𝛾𝐵(𝑥))〉: 𝑥

∈ 𝐸}) 

= {〈𝑥, 𝐾, 𝐿〉: 𝑥 ∈ 𝐸}, where  

𝐾 = max
𝑥∈𝐸

(𝑚𝑎𝑥(𝜇𝐴(𝑥), 𝜇𝐵(𝑥)))

= max
𝑥∈𝐸

(𝑚𝑎𝑥(𝜇𝐴(𝑥)), 𝑚𝑎𝑥(𝜇𝐵(𝑥))) 

𝐿 = min
𝑥∈𝐸

(𝑚𝑖𝑛(𝛾𝐴(𝑥), 𝛾𝐵(𝑥)))

= min
𝑥∈𝐸

(𝑚𝑖𝑛(𝛾𝐴(𝑥)), 𝑚𝑖𝑛(𝛾𝐵(𝑥))) 

Then  

𝐶(𝐴 ∪ 𝐵) = {〈
𝑥, max

𝑥∈𝐸
(𝑚𝑎𝑥(𝜇𝐴(𝑥)), 𝑚𝑎𝑥(𝜇𝐵(𝑥))) ,

min
𝑥∈𝐸

(𝑚𝑖𝑛(𝛾𝐴(𝑥)), 𝑚𝑖𝑛(𝛾𝐵(𝑥)))
〉} 

= {〈𝑥, max 𝜇𝐴(𝑥)
𝑥∈𝐸

, min 𝛾𝐴(𝑥)
𝑥∈𝐸

〉}

∪ {〈𝑥, max 𝜇𝐵(𝑥)
𝑥∈𝐸

, min 𝛾𝐵(𝑥)
𝑥∈𝐸

〉 : 𝑥 ∈ 𝐸} 

= 𝐶(𝐴) ∪ 𝐶(𝐵). 

Proof (iv) 

𝐶(𝐶(𝐴)) = 𝐶 ({〈𝑥, max 𝜇𝐴(𝑥)
𝑥∈𝐸

, min 𝛾𝐴(𝑥)
𝑥∈𝐸

〉 : 𝑥 ∈ 𝐸})

= {〈𝑥, max 𝜇𝐴(𝑥)
𝑥∈𝐸

, min 𝛾𝐴(𝑥)
𝑥∈𝐸

〉 : 𝑥 ∈ 𝐸}

= 𝐶(𝐴). 
 

CONCLUSION 

In this work, the new operations on the intuitionistic fuzzy 

sets over a given universe are presented and some 

relevant results based on these operations were 
established. 
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