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1|Introduction    

According to Zadeh [1], a "fuzzy set" concept is proposed to represent a class of objects with a range of 

membership ratings. Zadeh was the first to propose the concept of interval-valued fuzzy sets [2]. Molodtsov 

[3] established soft-set theories and models as a new mathematical tool for dealing with uncertainties that 

existing mathematical tools cannot control. Using the concept of Molodtsov, Maji et al. [4] presented the 

theoretical investigation of the soft set theory in more detail. Many scholars have presented an application of 

fuzzy soft sets in a decision-making problem for real-life activities [5]-[8]. Ali et al. [9] designed and developed 

a new class of linear algebraic codes defined as soft linear algebraic codes for the first time, and they developed 

methods for generating and decoding the new classes of soft linear algebraic codes. The detection and 

correction of errors in soft linear algebraic codes were discussed. Soft codes (soft linear codes) were 

introduced by Smarandache [10] through the use of soft sets, which are an approximated collection of codes. 

He also discussed various kinds of soft codes. A soft code is a code set that has been parameterized. 
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Humberto [11] discussed interval-valued fuzzy sets in soft computing, which is dependent on the uncertainty 

(complexity) associated with different levels of models to solve a problem. Gehrke et al. [12] developed the 

fundamental theory of interval-valued fuzzy sets. Hong and Qin [13] mentioned the algorithmic structure as 

well as the characteristics of fuzzy soft sets. 

Yang et al. [14] developed the interval-valued fuzzy soft set concept by combining the interval-valued fuzzy 

set and soft set models. A generalized interval-valued fuzzy soft set and its operations were proposed by 

Alkhazaleh and Salleh [15]. They also discussed using an interval-valued fuzzy soft set to solve a decision-

making problem and how to use this theory to solve medical diagnosis problems. 

By combining the interval-valued intuitionistic fuzzy theory of sets and a soft set theory, Jiang et al. [16] 

established the concept of the interval-valued intuitionistic fuzzy soft theory. In other words, the interval-

valued intuitionistic fuzzy soft set theory combines the intuitionistic fuzzy soft set theory and the interval-

valued fuzzy soft set theory. Mohamed et al. [17] proposed a novel hybrid method based on two modern 

metaheuristic algorithms. Ali et al. [18] developed a novel approach for the three-way decision model by 

utilizing decision-theoretic rough sets and power aggregation operators. Ali et al. [19] created the Generalized 

Intuitionistic Decision-Theoretic Rough Set (GI-DTRS), a fusion that melds the principles of decision-

theoretic rough sets and intuitionistic fuzzy sets. Kane et al. [20] proposed solving semi-fully linear 

programming problems. Arif et al.  [2] investigated the concept of the (α, β) -interval-valued set as well as the 

order relation on the (α, β)-interval-valued set. Shikhi and Ebadi [21] presented an efficient method for 

solving linear interval fractional transportation problems. Chetia and Das [22] investigated the use of interval-

valued fuzzy soft sets in medical diagnosis. Soltanifar [23] presented a new interval for ranking alternatives in 

multi attribute decision making problems. 

From the above discussion, a number of works are based on the classical fuzzy sets and fuzzy soft sets. 

However, in this paper, we developed a new concept of theoretical approaches to interval-valued fuzzy codes 

and fuzzy soft codes. This paper aims to integrate the interval-valued fuzzy soft set and fuzzy codes, from 

which a novel fuzzy soft set model can be derived: interval-valued fuzzy code and Interval-Valued Fuzzy Soft 

Code (IVFSC). The application of IVFSC is used to design hypothetical case studies, medical diagnoses, and 

software engineering. 

In Section 2, we first introduce the interval-valued fuzzy set and interval-valued fuzzy soft set to help with 

our explanation. The ideas of interval-valued fuzzy code and IVFSC are covered in Section 3. We then provide 

a summary at the end of the publication and suggest additional research. 

2|Preliminary 

This section will review some fundamental concepts applied to our results.  

Molodtsov [3] defined the soft set as follows. Let U̅ represent the initial universe set, and E represents the 

parameters set.  

Definition 1 ([4]). A soft set is a pair (F̅ , E̅) if it is the case that F̅ is a mapping of E̅ into the collection of all 

sub-sets of the set U̅. 

In other words, the soft set is a parameterized family of subsets of the universe U̅, not a type of set. If we 

consider P(U̅) to be a set of all subsets of U̅, then F̅ is a mapping such that  

Such a mapping represents the inherent nature of the concept of a soft set, namely that a soft set is a mapping 

from parameters to P(U̅). F̅(e) can be thought of as the set of e -approximate elements of the soft set 

 (F̅ , E̅) for all e ∈ E̅. 

Definition 2 ([3]). If P(U̅) represents the set of all fuzzy subsets of U̅, then a pair (F̅ , E̅) is called a fuzzy 

soft set over P(U̅), where F̅ is a mapping given by 

F̅: E̅  ↦  P(U̅). (1) 
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Definition 3 ([14], [15]). An interval-valued fuzzy set 𝒳int on a universe U̅ is a mapping such that  

where int([0, 1]) stands for the set of all closed sub-intervals of [0, 1], the set of all interval-valued fuzzy sets 

on U̅ is denoted by P(U̅). 

Suppose that 𝒳int ∈  P(U̅), for all x ∈ U̅,   σ𝒳int
(x) = [σ−

𝒳int
(x), σ+

𝒳int
(x)] is called the degree of membership 

element x to 𝒳int. Where σ−
𝒳int

(x) and  σ+
𝒳int

(x) referred to as the lower and upper degree of membership 

x to 𝒳int, where 0 ≤ σ−
𝒳int

(x) ≤  σ+
𝒳int

(x) ≤ 1. 

Definition 4 ([14]). Let Xint,  Yint ∈ P(U̅)  be two interval-valued fuzzy sets: 

I. The complement of an interval-valued fuzzy set Xint ∈  P(U̅)  is denoted by X∁
int is an interval-valued fuzzy set 

defined as follows: 

II. The intersection of Xint  and Yint is an interval-valued fuzzy set denoted by Xint ⊓ Yint and defined as  

III. The union of two interval-valued fuzzy sets Xint and Yint is an interval-valued fuzzy set and denoted by Xint  ⊔

 Yint defined as  

Definition 5 ([14]). Let U̅ be an initial universe and E̅ be the set of parameters, a pair (F̅ , E̅) is called an 

interval-valued fuzzy soft set over P(U̅), where E̅ is a mapping given by  

An interval-valued fuzzy soft set is a parametrized family of interval-valued fuzzy subsets of U̅, thus, its 

universe is the set of all interval-valued fuzzy sets of U̅, i.e., P(U̅). An interval-valued fuzzy soft set is also a 

special case of a soft set because it is still a mapping from parameters to P(U̅). 

F̅(e) is referred to as the interval fuzzy value set of parameters e, it is actually an interval-valued fuzzy set of 

U̅ where x ∈ U̅ and e ∈ E̅, and it can be written as  

where, F̅(e) is the interval-valued fuzzy membership degree that object x holds on parameter e. If  

σ−
F̅(e)int

(x) = σ+
F̅(e)int

(x), for all e ∈ E̅, for all x ∈ U̅, then F̅(e) called a standard interval-valued fuzzy set, and 

then the pair (F̅, E̅) is called a standardized interval-valued fuzzy soft set. 

Definition 6 ([14]). Suppose that (F̅, E̅)  is an interval-valued fuzzy soft set over P(U̅), F̅(e)  is the interval 

value set of parameter e, then all interval fuzzy value sets in interval-valued fuzzy soft sets (F̅, E̅) are referred 

to as the interval fuzzy valued class of (F̅, E̅) and is denoted by Ĉ(F̅,E̅) , then we have  

F̅: E̅  ↦  P(U̅). (2) 

𝒳int: U̅ ↦ int([0, 1]), (3) 

σX∁
int

(x) = 1 − σXint
(x) = [1 − σ+

Xint
(x), 1 − σ−

Xint
(x)]. (4) 

σXint⊓ Yint
(x) = inf [σXint

(x), σ Yint
(x)] 

= [inf (σ−
Xint

(x), σ−
Yint

(x)) , inf(σ+
Xint

(x),  σ+
Yint

(x)]. 

(5) 

σXint⊔ Yint
(x) = sup[σXint

(x), σ Yint
(x)] 

= [sup (σ−
Xint

(x), σ−
Yint

(x)) , sup(σ+
Xint

(x),  σ+
Xint

(x)]. 

(6) 

F̅: E̅ ↦ P(U̅).  

F̅(e) = {(x, σ F̅(e)int
(x)) : x ∈ U̅}, (7) 

Ĉ(F̅,E̅) = {F̅(ei): ei ∈ E̅}. (8) 



 Theoretical Approaches of Interval-Valued Fuzzy Code and Fuzzy Soft Code 38

Definition 7 ([14]). Let U̅ be an initial universe and E̅ be a set of parameters, assume that A̅, B̅ ⊑ E̅, (F̅, A̅) and 

(G̅, B̅) are two interval-valued fuzzy soft sets, then we say that (F̅, A̅) is an interval-valued fuzzy soft subset of 

(G̅, B̅) if and only if the following condition are satisfied: 

I. A̅ ⊆ B̅. 

II. For all e ∈ E̅ , F̅(e) is an interval-valued fuzzy subset of G̅(e), which can be written as  

(F̅, A̅) is said to be an interval-valued fuzzy soft super set of (G̅, B̅), if (G̅, B̅) is an interval-valued fuzzy soft 

subset of (F̅, A̅) and is denoted by (F̅, A̅)   ⊇ (G̅, B̅). 

Definition 8 ([14]). Let (F̅, A̅) and G̅, B̅) be two interval-valued fuzzy soft sets, (F̅, A̅) and (G̅, B̅) are said to be 

interval-valued fuzzy soft equal if and only if (F̅, A̅) is an interval-valued fuzzy soft subset of G̅, B̅) and vice 

versa and defined by  

Definition 9 ([14]). The complement of an interval-valued fuzzy soft set (F̅, A̅) is denoted by (F̅, A̅)∁ and is 

defined as  

where for all e ∈ A̅, ¬e = not e is the not set of the parameter e, which holds the opposite meanings of 

parameter e, and F̅∁ is a mapping given by  

Such that F̅∁(e) = (F̅(¬e))∁, for all e ∈ ¬A̅. 

Definition 10 ([14]). The "AND’’ or ′′ ∧′′  or ‘’ MEET’’ operation on the two  interval-valued fuzzy soft sets 

(F̅, C̅1) and (G̅, C̅2) is denoted by (F̅, C̅1)AND(G̅, C̅2) or we can rewritten as (F̅, C̅1) ∧ (G̅, C̅2) and defined as 

follows: 

Definition 11 ([14]). The "OR’’ or ′′ ∨′′  or ‘’ JOIN’’ operation on the two  interval-valued fuzzy soft sets (F̅, C̅1) 

and (G̅, C̅2)  is denoted by (F̅, C̅1)OR(G̅, C̅2) or we can rewritten as (F̅, C̅1) ∨ ((G̅, C̅2)  and defined as follows: 

 

3|Interval-Valued Fuzzy Code 

This section introduced an interval-valued fuzzy code by combining interval-valued fuzzy soft sets with fuzzy 

codes. 

Definition 12. Let C = ℤ2 be a finite field with characteristic two and assume K = Fq
n be a vector space over 

a field C and μC is a fuzzy subset of the universal set K, then an interval-valued fuzzy code is a mapping given 

by 

defined by    

(F̅, A̅) ⊆ (G̅, B̅).  

(F̅, A̅) =̃ G̅, B̅).  

(F̅, Ã)c = (F̅∁, ¬A̅), (9) 

F̅∁: ¬A̅ ↦ P(U̅). (10) 

(F̅, C̅1) ∧ (G̅, C̅2) = F̅(ei) ∩ G̅(∇j) = min{F̅(ei), G̅(∇j), for all i, j}. (11) 

(F̅, C̅1) ∨ (G̅, C̅2) = F̅(ei) ∪ G̅(∇j) = max{F̅(ei), G̅(∇j), for all i, j}. (12) 

μC: K → int([0,1]), (13) 

μC(x) =
∑ p̃i

n
i=1

k
2 (k + 1)

, (14) 
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where int([0,1]) is the set of all closed sub-intervals of the closed interval [0,1], and p̃i′s are the positions of 

1's in the code word, and 
k

2
(k + 1) is the maximum relative weight of a code word C in F2

n, which is the same 

as the sum of the first n positive integers. 

For instance, 111. . .1 is a code word in a vector space F2
n, then its maximum relative weight is given by 

Assume that C ∈  P(K)  for all  x ∈  C, then the degree of memberships of x to C  is given by 

where 0 ≤ μC
−(x) ≤  μC

+(x) ≤ 1. 

Here, Eq. (14) can be modified in the following ways: 

where μC
−(x) = lbμC(x) and μC

+(x) = upbμC(x) are lower and upper bound degrees of membership x to C, 

respectively. 

Example 1. Let 0001111 ∈  F2
n. Then, to calculate the interval-valued fuzzy code, we first solve the fuzzy 

code by applying Eq. (14). The string 1 is located in the position of 4th, 5th, and 6th, and the length of the 

string is 7, so we have 

that is an interval-valued fuzzy code. 

Definition 13. The complement, intersection, and union of interval-valued fuzzy code are defined as follows: 

Let C1, C2 ∈ P(K), then  

I. The complement of μC1
 is denoted by μ∁

C1
and defined as 

II. The intersection of two interval-valued fuzzy codes μC1
 and μC2

 is denoted by μC1
⊓ μC2

 and defined as 

III. The union of two interval-valued fuzzy codes μC1
 and μC2

 is denoted by μC1
⊔ μC2

 and defined as  

Proposition 1. Consider an interval fuzzy code to be μC, then 

1 + 2 + 3+. . . +n =
k

2
(k + 1).  

μC(x) = [μC
−(x),   μC

+(x)], (15) 

μC(x) = [lbμC(x), upbμC(x)], (16) 

μC(x) =
4+5+6
7

2
(7+1)

= 0.78571,  

  0.7 ≤  0.78571 ≤ 0.8, 

 μC(x) = [lbμC(x), upbμC(x)], 

  μC(0001111) = [lbμC(0001111), upbμC(0001111)] 

 = [0.7, 0.8], 

 

μC1
∁(x) = 1 − μC1

(x) = [1 − upbμC1
(x), 1 − lbμC1

(x)]. (17) 

μC1
(x) ⊓ μC2

(y) = inf[μC1
(x), μC2

(y)] 

= [inf (μC1
−(x), μC2

−(y)) , inf (μC1
+(x), μC2

+(y))]. 

(18) 

μC1
(x) ⊔ μC2

(y) = sup[μC1
(x), μC2

(y)] 

= [sup (μC1
−(x), μC2

−(y)) , sup (μC1
+(x), μC2

+(y))]. 

(19) 

(μC
∁)∁ = μC.  
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Proof: Since μC
∁(x) = 1 − μC(x) from the definition, we have 

Here is the complete proof. 

Proposition 2. Let μC1
 and μC2

 be two interval-valued fuzzy coeds. Then, the following outcomes are valid: 

I. (μC1
(x) ⊓ μC2

(y)) ∁ = μC1
∁(x) ⊔ μ∁

C2
(y). 

II. (μC1
(x) ⊔ μC2

(y)) ∁ = μC1
∁(x) ⊓ μ∁

C2
(y). 

The proof is directly from the definition. 

Example 2. From the above example, assume 0001111 ∈ F2
7. Then 

Hence, [0.2, 0.3] is the complement of the interval-valued fuzzy code of μC(0001111). 

Example 3. Let 0001111, 1001111 ∈ F2
7, 

But, 

 and 

are fuzzy codes. 

Now, 

 

                          (μC
∁)

∁
(x) = (1 − μC

∁)∁  

                           = 1 − (1 − μC (x))  

                            = 1 − 1 + μC (x) 

                          = μC (x). 

 

 μC
∁(x) = 1 − μC(x) 

 = [1 − upbμC(x), 1 − lbμC(x)], 

 μC
∁ (0001111) = 1 − μC(0001111)  

= [1 − upbμC(0001111),1 − lbμC(0001111)]  

= [1 − 0.8, 1 − 0.7] = [0.2, 0.3].  

 

 μC1
(x) ⊓ μC2

(y) =  inf[μC1
(x), μC2

(y) 

 = [inf (μC1
−(x), μC2

−(y)) , inf (μC1
+(x), μC2

+(y))],  

 μC1
(0001111) ⊓ μC2

(1001111) = inf[μC1
(0001111), μC2

(1001111)].  

 

μC1
(0001111) =  

4 + 5 + 6

7
2

(7 + 1)
= 0.78571,  

μC2
(1001111) =

1 + 4 + 5 + 6 + 7

7
2

(7 + 1)
= 0.82143,  

μC1
(0001111) ⊓ μC2

(1001111) = [inf[0.7, 0.8], inf[0.8, 0.9]] = [0.7,0.8].  
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4|Interval-Valued Fuzzy Soft Code 

Definition 14. Let K ⊑ Fq
n be an initial universe, and P(K) be the power set of K. Assume E̅ be the parameter 

set, then a pair (F̅μ, E̅) is called an IVFSC over P(K)  if and only if F̅μ is a mapping given by  

An IVFSC is a parameterized family of interval-valued fuzzy code subsets of all interval-valued fuzzy code 

subsets of K. i.e., P(K). An IVFSC is a special case of the soft set. Since a mapping is from the parameter to 

P(K). 

F̅μ(e) is referred to as the IVFSC set of parameters e, for all e ∈  E̅ and which can be written as   

where μF̅μ(e)(x) = [lbμF̅μ(e)(x), upbμF̅μ(e)(x)]. 

Here, Eq. (21) can be modified in the following ways: 

In other words, F̅μ(e) is the interval-valued fuzzy degree of membership every element x holds on parameter 

e. Thus, the interval-valued soft code (F̅μ, E̅) is the family 

If e ∈ E̅, for all x ∈ 𝐊, lbμF̅μ(e)(x) = upbμF̅μ(e)(x), then F̅μ(e) will generate a standard fuzzy code subset and 

then (F̅μ, E̅) is generated to a standard fuzzy soft code. 

Example 4. Let K = { 001011, 10111, 111101, 111001, 100101, 101111, 101011, 010110} be the set of 

universals. Let E̅ = { e1, e2, e3} be the set of parameters such that 

Then 

F̅μ: E̅ ↦ P(K) × int([0,1]). (20) 

F̅μ(e) = {(x, μF̅μ(e)(x)) : x ∈ K}, (21) 

F̅μ(e) = {(x, [lbμF̅μ(e)(x), upbμF̅μ(e)(x)]) : x ∈ K}. (22) 

(F̅μ, E̅) = {(e, {(x, [lbμF̅μ(e)(x), upbμF̅μ(e)(x)])}) : e ∈ E̅, x ∈ K}.  

F̅μ(e1)

= { (001011, μF̅μ(e1)(001011)), (111101, μF̅μ(e1)(111101)), (101011, μF̅μ(e1)(101011)), 

 (101111, μF̅μ(e1)(101111))}, 

F̅μ(e2)

= { (010110, μF̅μ(e2)(010110)), (101011, μF̅μ(e2)(101011)), (111101, μF̅μ(e2)(111101)), 

(100101, μF̅μ(e2)(100101))}, 

F̅μ(e3)

= { (001011, μF̅μ(e3)(001011)), (111001, μF̅μ(e3)(111001)), (101111, μF̅μ(e3)(101111)),  

(111001, μF̅μ(e3)(111001))}. 
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Hence, the IVFSC (F̅μ, E̅) is given by 

Definition 15. Suppose that (F̅μ, E̅) be the interval-valued fuzzy code over P(K).  Let F̅μ(e) be the interval 

value set of parameter e; then all interval fuzzy value sets in IVFSCs (F̅μ, E̅) are referred to as the interval 

fuzzy value class of (F̅μ, E̅)and is denoted by C̅(F̅μ,E̅), then we have  

 

5|Operations on Interval-Valued Fuzzy Soft Codes 

Definition 16. The complement of the IVFSC (F̅μ, A̅) is denoted by (F̅μ, A̅)
∁
 and is defined 

where for all e ∈ A̅, ¬e = not e is the not set of the parameter e, which holds the opposite meanings of 

parameter e, and F̅μ
∁
 is a mapping given by  

Such that F̅μ
∁
(e) = (F̅μ(¬e))∁, for all e ∈ ¬A̅. 

Proposition 3. Let (F̅μ, A̅) be the IVFSC over (K, E). Then  

Proof: Since (F̅μ, E̅)
∁

= (F̅μ
∁
, ¬A̅). Then we have 

Definition 17. The ′′ ∧′′  or the" MEEt" operator on the two IVFSC (F̅μ, A̅)and (G̅, B̅) is denoted by 

(F̅μ, A̅)MEET(G̅δ, B̅) or we can rewrite it as (F̅μ, A̅) ∧ (G̅δ, B̅)and defined as follows: 

where, 

F̅μ(e1)

= { (001011, [0.6, 0.7]), (111101, [0.7, 0.8]), (101011, [0.7, 0.8]), (101111, [0.9, 1])},  

F̅μ(e2)

= { (010110, [0.5, 0.6]), (101011, [0.7, 0.8]), (111101, [0.7, 0.8]), (100101, [0.5, 0.6])}, 

F̅μ(e3)

= { (001011, [0.6, 0.7]), (111001, [0.5, 0.6]), (101111, [0.9, 1]), (111001, [0.5, 0.6])}. 

 

(F̅μ, E̅) = {F̅μ(e1), F̅μ(e2), F̅μ(e3)}.  

C̅(F̅μ,E̅) = {F̅μ(e): e ∈ E̅}. (23) 

(F̅μ, E̅)
∁

= (F̅μ
∁
, ∶ ¬A̅), (24) 

F̅μ
∁
: ¬A̅ ↦ P(K). (25) 

((F̅μ, A̅)
∁
)∁ = (F̅μ, A̅).  

((F̅μ, A̅)
∁
)∁ = (F̅μ

∁
, ¬A̅)

∁
 

                           = ((F̅μ
∁
)∁, ¬(¬A̅)) 

= (F̅μ, A̅). 

 

(F̅μ, A̅) ∧ (G̅δ, B̅) = F̅μ(ei) ⊓ G̅δ(∇j) = min{F̅μ(ei), G̅δ(∇j), for all i, j}, (26) 

F̅μ(ei) ⊓ G̅δ(∇j) = (H̅π, (ei, ∇j)).  
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Definition 18. The ′′ ∨′′ or the "JOIN" operator on the two IVFSC (F̅μ, A̅) and (G̅δ, B̅) is denoted by 

(F̅μ, A̅)JOIN(G̅δ, B̅) or we can rewrite it as (F̅μ, A̅) ∨ (G̅δ, B̅) and defined as follows: 

where, 

Example 5. Consider there are three Houses K = { h1, h2, h3} in F2
5, C = { 0100, 0110, 0101} and think about 

the collection of parameters such that the length of their strings according to a certain task is described by 

E1 = { e1, e2, e3 } = { 011, 10110, 0111010} and E2 = { ∇1, ∇2,   ∇3 } = { 0101, 11110, 0111011}. Assume a 

business wants to buy a single House of this type based on just two parameters. 

Let the IVFSCs (F̅μ, A̅) and (G̅δ, B̃), respectively are as follows: 

And 

To find the ′′ ∧ ′′  between the two IVFSCs over (K, E) as follows: 

(F̅μ, A̅) ∧ (G̅δ, B̅) = (H̅π,  A̅ × B̅), where (H̅π,  A̅ × B̅), such that 

 

(F̅μ, A̅) ∨ (G̅δ, B̃) = F̅μ(ei) ⊔ G̅δ(∇j) = max{F̅μ(ei), G̅δ(∇j), for all i, j}, (27) 

F̅μ(ei) ⊔ G̅δ(∇j) = (H̅π, (ei, ∇j)).  

F̅μ(e1) = (0.83,    {
h1 

[0.1,0.2]
,

h2 

[0.5,0.6]
,

h3 

[0.3,0.4]
} ), 

F̅μ(e2) = (0.53,    {
h1 

[0,0.1]
,

h2 

[0.2,0.3]
,

h3 

[0.4,0.5]
} ), 

F̅μ(e3) = (0.54,    {
h1 

[0.5,0.6]
,

h2 

[0.8,0.9]
,

h3 

[0.7,0.8]
} ). 

 

G̅δ(∇1) = (0.6,    {
h1 

[0.3,0.4]
,

h2 

[0.2,0.3]
,

h3 

[0.4,0.5]
} ), 

G̅δ(∇2) = (0.67,    {
h1 

[0.4,0.5]
,

h2 

[0.6,0.7]
,

h3 

[0.8,0.9]
} ), 

G̅δ(∇3) = (0.82,    {
h1 

[0.1,0.2]
,

h2 

[0.5,0.6]
,

h3 

[0.3,0.4]
} ). 

 

H̅π, (e1, ∇1) = (0.6,    {
h1 

[0.1,0.2]
,

h2 

[0.2,0.3]
,

h3 

[0.3,0.4]
} ), 

H̅π, (e1, ∇2) = (0.67,    {
h1 

[0.1,0.2]
,

h2 

[0.5,0.6]
,

h3 

[0.3,0.4]
} ), 

H̅π, (e1, ∇3) = (0.82,    {
h1 

[0.1,0.2]
,

h2 

[0.5,0.6]
,

h3 

[0.3,0.4]
} ), 

H̅π, (e2, ∇1) = (0.53,    {
h1 

[0,0.1]
,

h2 

[0.2,0.3]
,

h3 

[0.4,0.5]
} ), 

H̅π, (e2, ∇2) = (0.53,    {
h1 

[0,0.1]
,

h2 

[0.2,0.3]
,

h3 

[0.4,0.5]
} ), 
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Table 1. Matrix. 

 

 

 

 

 

 

 

Now, for each N ∈  P, first, we determine the statistical grade. RN ∈  P(hi) to identify the optimal house. 

 

 

 Table 2. Numerical grade 𝐍𝐠 ∈ 𝐏(𝐜𝐢). 

 

 

 

 

The outcome is displayed in Tables 1 and 2. 

Let P = { N1 = (e1, ∇1), N2 = (e1, ∇2), . . . , N9 = (e3, ∇3)}. 

We now record the best possible score in numbers, denoted by parentheses, in each row, with the exception 

of the final row, which represents the House's grade of such belongingness in relation to each set of 

parameters. Currently, all of these numerical grades' items combined with the House value are used to 

calculate each machine's result. The House that is desired is the one with the greatest result. Since both of the 

parameters are identical, we do not take into account the machine's numerical grades against the pair 

(ei, ∇j), i = 1,2,3, j = 1,2,3. 

H̅π, (e2, ∇3) = (0.53,    {
h1 

[0,0.1]
,

h2 

[0.2,0.3]
,

h3 

[0.3,0.4]
} ), 

H̅π, (e3, ∇1) = (0.54,    {
h1 

[0.3,0.4]
,

h2 

[0.2,0.3]
,

h3 

[0.4,0.5]
} ), 

H̅π, (e3, ∇2) = (0.54,    {
h1 

[0.4,0.5]
,

h2 

[0.6,0.7]
,

h3 

[0.7,0.8]
} ), 

H̅π, (e3, ∇2) = (0.54,    {
h1 

[0.1,0.2]
,

h2 

[0.5,0.6]
,

h3 

[0.3,0.4]
} ). 

 

   𝐇̅𝛑              𝛑                𝐡𝟏                           𝐡𝟐                             𝐡𝟑                         

(e1, ∇1)           0.6          [0.1, 0.2]            [0.2,0.3]                   [0.3,0.4]                
(e1, ∇2)          0.67       [0.1, 0.2]            [0.5,0.6]                   [0.3,0.4 
(e1, ∇3)            0.82      [0.1, 0.2]            [0.5,0.6]                   [0.3,0.4]        
(e2, ∇1)             0.53       [0, 0.1]                [0.2,0.3]                [0.4,0.5]         
(e2, ∇2)              0.53        [0, 0.1]                [0.2,0.3]              [0.4,0.5]        
(e2, ∇3)           0.53            [0, 0.1]                 [0.2,0.3]             [0.3,0.4]         
(e3, ∇1)           0.54            [0.3, 0.4]               [0.2,0.3]            [0.4,0.5]          
(e3, ∇2)           0.54             [0.4, 0.5]             [0.5,0.6]            [0.7,0.8]           
(e3, ∇3)             0.54             [0.1, 0.2]               [0.5,0.6]                 [0.3,0.4]                 

RN ∈  P(hi) = ∑[(h−
i − h−

j) + (h+
i − h+

j)]. (28) 

x1     −0.6        −1.2      −1.2      −1.2       −1.2       −1         (0)        −0.8        −1.2 

x2        0          (1.2)       (1.2)         0            0           (0.2)     −0.6       −0.2       (1.2) 

x3       (0.6)        0            0         (1.2)       (1.2)      (0.8)      (0.6)        (1)           0 

π         0.6       0.67        0.82      0.53       0.53        0.53       0.54         0.54       0.54

Result(h1) = 0, 

Result(h2 ) = (1.2 ∗ 0.67) + (1.2 ∗ 0.82) + (0.2 ∗ 0.53) + (1.2 ∗ 0.54) = 2.542, 

Result(h3 ) = (0.6 ∗ 0.6) + (1.2 ∗ 0.53) + (1.2 ∗ 0.53) + (0.8 ∗ 0.53) + (0.6 ∗ 0.54)

+ (1 ∗ 0.54) = 2.92. 
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The company will choose the House with the best outcome. They will, therefore, purchase House h3. 

Theorem 4 (De Morgan's law). Let (F̅μ, A̅) and (G̅δ, B̅) be two IVFSCs, and then the following properties 

are held: 

Proof: 

I. Let (F̅μ, A̅) and (G̅δ, B̅) be two IVFSCs, then we have 

where 

Assume that 

 

Then we have 

Thus, from our discussion, we get the result. To prove the second one, we use the same fashion.  

6|Conclusion 

In this study, we used an interval-valued fuzzy soft set to introduce the idea of IVFSC and explore some of 

its properties. The operations complement, intersection, and union have been defined on the IVFSC. This 

study is used when making decisions. This study will serve as an introduction for future researchers working 

in this field. The study of interval-valued fuzzy soft linear codes, interval-valued fuzzy soft cyclic codes, 

interval-valued generalized fuzzy soft codes, and other related topics is possible in future research. 
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((F̅μ, A̅) ∧ (G̅δ, B̅))∁ = (F̅μ, A̅)
∁

∨ (G̅δ, B̅)∁. 

((F̅μ, A̅) ∨ (G̅δ, B̅))∁ = (F̅μ, A̅)
∁

∧ (G̅δ, B̅)∁. 

 

(F̅μ, A̅)
∁

∨ (G̅δ, B̅)∁ = (F̅μ
∁
, ¬A̅) ∨ (G̅δ

∁
, ¬B̅), 

(H̅π, ¬A̅  × ¬B̅), 

 

H̅π(¬ϵ, ¬ε) = F̅μ
∁
(ϵ) ⊔ G̅δ

∁
(ε) 

= (H̅π, ¬(A̅  × B̅)). 
 

(F̅μ, A̅) ∧ (G̅δ, B̅) = (H̅π, A̅  × B̅).  

((F̅μ, A̅) ∧ (G̅δ, B̅))∁ = (H̅π, A̅  × B̅)∁ 

= (H̅π
∁
, ¬(A̅  × B̅)) , for all (ϵ, ε) ∈ A̅  × B̅.  

H̅π
∁
(¬ϵ, ¬ε) = (H̅π(ϵ, ε))∁ 

= (F̅μ(ϵ) ⊓ G̅δ(ε))∁ 

= (F̅μ(ϵ))∁ ⊔ (G̅δ(ε))∁ 

= F̅μ
∁
(¬ϵ) ⊔ G̅δ

∁
(¬ε) 

= (H̅π, ¬(A̅  × B̅)). 
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