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Abstract:  In this paper we introduce fuzzy soft minimal closed set, fuzzy soft maximal closed set in fuzzy soft topological space. 

Some of their basic properties are obtained. And also some properties of fuzzy soft minimal closed set, fuzzy soft maximal closed 

set, fuzzy soft minimal open set, fuzzy soft maximal open set are studied and investigated. 

 

Index Terms - Fuzzy soft topology, Fuzzy Soft Maximal closed set, Fuzzy Soft Minimal closed set, Fuzzy Soft open set and 

Fuzzy Soft closed set. 
  

I. INTRODUCTION 

 

            Fuzzy set was introduced by L.A.Zadeh[1] in 1965 and its topological properties were first studied by C.L.Chang[2] in the 

year 1968. Later many authors contributed for the development of fuzzy topology. To overcome the difficulties in fuzzy set 

D.Molodtsov[3] proposed a new theory called soft set for modeling uncertainties and their topological properties were initiated by 

Shabir and Naz[4] in the year 2011. 

            Maji et al[5] initiated the concept of fuzzy soft set which is a combination of fuzzy set and soft set where soft set is 

defined over fuzzy set. Its topological properties were first studied by Tanay et al[8] in 2011. The fuzzy soft set act as an excellent 

tool in solving the uncertainties faced in the different fields such as medical science, engineering, economics, environment etc. 

            In the year 2001 and 2003, F.Nakaoka and N.Oda[9,10,11] introduced and studied the subclasses of open and closed sets 

such as minimal open (resp. minimal closed) sets and maximal open (resp. maximal closed set) sets. S.S.Benchalli, Basavaraj M. 

Ittanagi, R.S. Wali[14] introduced minimal open sets and maps in topological spaces.  

 

II. PRELIMINARIES 

Definition 2.1[1]: A fuzzy set 𝐴 of a non-empty set 𝑋 is characterized by a membership function 𝜇𝐴: 𝑋 → [0,1] whose value 

𝜇𝐴(𝑥) represents the “degree of membership” of 𝑥 in 𝐴 for 𝑥 ∈ 𝑋. 

Definition 2.2[3]: Let 𝐴 be a subset of 𝐸. A pair (𝐹, 𝐴) is called a soft set over 𝑋 where 𝐹: 𝐴 → 𝑃(𝑋) defined by 𝐹(𝑒) →
𝑃(𝑋)∀ 𝑒 ∈ 𝐴. In other words, 𝐹(𝑒) may be considered as the set of 𝑒-approximate element of the soft set (𝐹, 𝐴). 

Definition 2.3[5]: Let 𝐴 ⊂ 𝐸 and ℱ(𝑋) be the set of all fuzzy sets in 𝑋. Then a pair (𝑓, 𝐴) is called a fuzzy soft set over 𝑋, 

denoted by 𝑓𝐴, where 𝑓: 𝐴 → ℱ(𝑋) is a function. 

                         From the definition, it is clear that 𝑓(𝑎) is a fuzzy set in 𝑈, for each 𝑎 ∈ 𝐴, and we will denote the membership 

function of 𝑓(𝑎) by 𝑓𝑎: 𝑋 → [0,1]. 
Definition 2.4[5]: For two fuzzy soft sets (𝑓, 𝐴) and (𝑔, 𝐵) over a common universe 𝑋, we say that (𝑓, 𝐴) is a fuzzy soft subset of 

(𝑔, 𝐵) if 

i)  𝐴 ⊂ 𝐵, and 

ii) For each 𝑎 ∈ 𝐴, 𝑓𝑎 ≤ 𝑔𝑎 , that is 𝑓𝑎 is a fuzzy subset of 𝑔𝑎. 

This relationship is denoted by (𝑓, 𝐴) ⊂̃ (𝑔, 𝐵). Similarly, (𝑓, 𝐴) is said to be a fuzzy soft superset of (𝑔, 𝐵), if (𝑔, 𝐵) is a fuzzy 

soft subset of (𝑓, 𝐴). This relationship is denoted by (𝑓, 𝐴) ⊃̃ (𝑔, 𝐵). 

Definition 2.5[5]: Two fuzzy soft sets (𝑓, 𝐴) and (𝑔, 𝐵) over a common universe 𝑋 are said to be fuzzy soft equal if (𝑓, 𝐴) is a 

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

Definition 2.6[5]: The union of two fuzzy soft sets (𝑓, 𝐴) and (𝑔, 𝐵) over a common universe 𝑋 is the fuzzy soft set (ℎ, 𝐶), where 

𝐶 = 𝐴⋃𝐵 and ∀𝑐 ∈ 𝐶, 

ℎ(𝑐) = {
𝑓𝑐 ,       𝑖𝑓 𝑐 ∈ 𝐴 − 𝐵
𝑔𝑐,      𝑖𝑓 𝑐 ∈  𝐵 − 𝐴

𝑓𝑐⋁𝑔𝑐 ,     𝑖𝑓 𝑐 ∈ 𝐴⋂𝐵.
 

This relationship is denoted by (𝑓, 𝐴)⋃̃(𝑔, 𝐵) = (ℎ, 𝐶). 

Definition 2.7[5]: The intersection of two fuzzy soft sets (𝑓, 𝐴) and (𝑔, 𝐵) over a common universe 𝑋 is the fuzzy soft set (ℎ, 𝐶), 

where 𝐶 = 𝐴⋂𝐵 and ∀𝑐 ∈ 𝐶, ℎ𝑐 = 𝑓𝑐⋀𝑔𝑐. This is denoted by (𝑓, 𝐴)⋂̃(𝑔, 𝐵) = (ℎ, 𝐶). 
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Definition 2.8[5]: A fuzzy soft set (𝑓, 𝐴) over 𝑋 is said to be a null fuzzy soft set if and only if for each 𝑒 ∈ 𝐴, 𝑓𝑒 = 0̃, where 0̃ is 

the membership function of null fuzzy set over 𝑋, which takes value 0 for all 𝑥 in 𝑋. 

Definition 2.9[5]: A fuzzy soft set (𝑓, 𝐴) over 𝑋 is said to be an absolute fuzzy soft set if and only if for each 𝑒 ∈ 𝐴, 𝑓𝑒 = 1̃, 

where 1̃ is the membership function of absolute fuzzy set over 𝑋, which takes value 1 for all 𝑥 in 𝑋. 

Definition 2.10[5]: The complement of a fuzzy soft set (𝑓, 𝐴) is the fuzzy soft set (𝑓𝑐 , 𝐴), which is denoted by (𝑓, 𝐴)𝑐 and where 

𝑓𝑐 : 𝐴 → 𝐹(𝑋) is a fuzzy set valued function i.e., for each 𝑎 ∈ 𝐴, 𝑓′(𝑎) is a fuzzy set in 𝑋, whose membership function 𝑓𝑎
′(𝑥) =

1 − 𝑓𝑎(𝑥) for all 𝑥 ∈ 𝑋. Here 𝑓𝑎
′ is the membership function of 𝑓′(𝑎). 

Definition 2.11[8]: Let 𝜏 be a collection of fuzzy soft sets over a universe 𝑋 with a fixed parameter set 𝐸, then (𝑓𝐸 , 𝜏) is called 

fuzzy soft topology if  

i) 0̃𝐸 , 1̃𝐸 ∈ 𝜏 

ii) Union of any members of 𝜏 is a member of 𝜏. 

iii) Intersection of any two members of 𝜏 is a member of 𝜏. 

Each member of 𝜏 is called fuzzy soft open set i.e. A fuzzy soft set 𝑓𝐴 over 𝑋 is fuzzy soft open if and only if 𝑓𝐴 ∈ 𝜏. A fuzzy soft 

set 𝑓𝐴 over 𝑋 is called fuzzy soft closed set if the complement of 𝑓𝐴 is fuzzy soft open set. 

Definition 2.12[8]: A fuzzy soft set 𝑔𝐵 in a fuzzy soft topological pace (𝑓𝐸 , 𝜏) is said to be a fuzzy soft neighborhood of a fuzzy 

soft point 𝑒𝑔𝐶
 if there exists a fuzzy soft open set ℎ𝐴 such that 𝑒𝑔𝐶

∈ ℎ𝐴 ⊆ 𝑔𝐵. 

Definition 2.13[10]: A proper nonempty open subset 𝑀 of 𝑋 is said to be a maximal open set if any open set which contains 𝑀 is 

𝑋 or 𝑀. 

Definition 2.14[11]: A proper nonempty closed subset 𝑁 of a topological space 𝑋 is said to be maximal closed set if any closed 

set which contains 𝑁 is 𝑋 or 𝑁. 

Definition 2.15[9]: A proper non empty open subset 𝑀 of 𝑋 is said to be a minimal open set if any open set which is contained in 

𝑀 is 𝜙 or 𝑀. 

Definition 2.16[11]: A proper non empty closed subset 𝑁 of 𝑋 is said to be a minimal closed set if any closed set which is 

contained in 𝑁 is 𝜙 or N. 

Definition 2.17[15]: A proper nonempty fuzzy soft open subset 𝑓𝐸  of 𝑋 is said to be a fuzzy soft maximal open set if any fuzzy 

soft open set which contains 𝑓𝐸  is 𝑋 or 𝑓𝐸 . The family of all fuzzy soft maximal open sets in a fuzzy soft topological space (𝑓𝐸 , 𝜏) 

is denoted by 𝐹𝑆 𝑀𝑎 𝑂(𝑓𝐸). 

Definition 2.18[15]: A proper nonempty fuzzy soft open subset 𝑓𝐸  of 𝑋 is said to be a fuzzy soft minimal open set if any fuzzy 

soft open set which is contained in  𝑓𝐸  is either 𝜙 or 𝑓𝐸 . The family of all fuzzy soft minimal open sets in a fuzzy soft topological 

space (𝑓𝐸 , 𝜏) is denoted by 𝐹𝑆 𝑀𝑖 𝑂(𝑓𝐸 ). 
 

         Throughout this paper, we represent the difference of index sets by Ω\Δ(= Ω − Δ) and |Ω| represent the cardinality of the 

set Ω.  

         Let 𝑋 be an initial universe, 𝐸 be the set of parameters, 𝑃(𝑋) be the set of all subsets of 𝑋, 𝐹(𝑋) be the set of all fuzzy sets 

in 𝑋 and  (𝑓𝐸 , 𝜏) be a fuzzy soft topological space with parameters in 𝐸.  

 

III. FUZZY SOFT MAXIMAL CLOSED SET  

Definition 3.1: A proper nonempty fuzzy soft closed subset 𝑓𝐸  of 𝑋 is said to be a fuzzy soft maximal closed set if any fuzzy soft 

closed set which contains  𝑓𝐸  is either 𝑋 or 𝑓𝐸 . The family of all fuzzy soft maximal closed sets in a fuzzy soft topological space 
(𝑓𝐸 , 𝜏) is denoted by 𝐹𝑆 𝑀𝑎 𝐶(𝑓𝐸). 

Example 3.2: Let 𝑋 be the universal set, E be the set of parameters and (𝑓𝐸 , 𝜏) be a fuzzy soft topological space.                                                                                                                                      

𝑋 = {ℎ1, ℎ2, ℎ3}, 𝐸 = {𝑒1, 𝑒2, },𝜏 = {𝜙, 1, [{𝑒1, (𝑝0.5, 𝑞0.3, 𝑟0.2)}, {𝑒2, (𝑝0.3, 𝑞0.5, 𝑟0.2)}], [{𝑒1, (𝑝1, 𝑞0, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.3, 𝑟1)}],
[{𝑒1, (𝑝0.5, 𝑞0, 𝑟0.2)}, {𝑒2, (𝑝0.3, 𝑞0.3, 𝑟0.2)}], [{𝑒1, (𝑝1, 𝑞0.3, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.5, 𝑟1)}]}.  

Then 𝐹𝑆 𝑀𝑎 𝐶(𝑋) = [{𝑒1, (𝑝0.5, 𝑞1, 𝑟0.8)}, {𝑒2, (𝑝0.7, 𝑞0.7, 𝑟0.8)}] 
 

Lemma 3.3: Let (𝑓𝐸 , 𝜏) be a fuzzy soft topological spaces  

i) If 𝑓𝐿 is a fuzzy soft maximal closed set and 𝑔𝑀 is a fuzzy soft closed set. Then, 𝑓𝐿 ⋃𝑔𝑀 = 𝑋 or 𝑔𝑀 ⊂ 𝑓𝐿 . 

ii) If both 𝑓𝐿  and ℎ𝑁 are fuzzy soft maximal closed sets, then 𝑓𝐿⋃ℎ𝑁 = 𝑋 or 𝑓𝐿 = ℎ𝑁. 

Proof: 

i) Consider 𝑓𝐿  is a fuzzy soft maximal closed set. If 𝑓𝐿⋃𝑔𝑀 = 𝑋, the proof is obvious. Consider 𝑔𝑀 is a fuzzy soft 

closed set such that 𝑓𝐿⋃𝑔𝑀 ≠ 𝑋. Since 𝑓𝐿 ⊂ 𝑓𝐿⋃𝑔𝑀, we have 𝑓𝐿⋃𝑔𝑀 = 𝑓𝐿  or 𝑓𝐿⋃𝑔𝑀 = 𝑋 which implies  𝑓𝐿 ⋃𝑔𝑀 =

𝑓𝐿 . Hence, 𝑔𝑀 ⊂ 𝑓𝐿 . 

ii) From the above result, 𝑓𝐿 ⊂ ℎ𝑁 and ℎ𝑁 ⊂ 𝑓𝐿 . Hence, 𝑓𝐿 = ℎ𝑁. 

Theorem 3.4: Let 𝑓𝐸  and 𝑓𝐸 𝑖
 be fuzzy soft maximal closed sets for any 𝑖 ∈ Ω. 

i) If 𝑓𝐸 ≠ 𝑓𝐸 𝑖
 for any element 𝑖 ∈ Ω, then (⋂ 𝑓𝐸 𝑖𝑖∈Ω )⋃𝑓𝐸 = 𝑋. 
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ii) If ⋂ 𝑓𝐸 𝑖𝑖∈Ω ⊂ 𝑓𝐸 , then there exists an element 𝑖 ∈ Ω such that 𝑓𝐸 = 𝑓𝐸 𝑖
. 

Proof:  

i) If  𝑓𝐸 ≠ 𝑓𝐸 𝑖
 for any element 𝑖 ∈ Ω, then by lemma 3.3(ii) the proof is obvious. 

ii) Let ⋂ 𝑓𝐸 𝑖𝑖∈Ω ⊂ 𝑓𝐸 . Then 𝑓𝐸 = 𝑓𝐸 ⋃(⋂ 𝑓𝐸 𝑖𝑖∈Ω ) = ⋂ (𝑓𝐸 ⋃𝑓𝐸 𝑖𝑖∈Ω ). 𝑓𝐸  and 𝑓𝐸 𝑖
 are fuzzy soft maximal closed sets 

therefore by lemma 3.3(ii) 𝑓𝐸 ⋃𝑓𝐸 𝑖
= 𝑋 or 𝑓𝐸 = 𝑓𝐸 𝑖

. Suppose if 𝑓𝐸 ⋃𝑓𝐸 𝑖
= 𝑋 then 𝑋 = ⋂ (𝑓𝐸 ⋃𝑓𝐸 𝑖𝑖∈Ω ) = 𝑓𝐸  which is a 

contradiction to 𝑓𝐸  is a fuzzy soft maximal closed set. Therefore, there exists an element 𝑖 ∈ Ω such that 𝑓𝐸 ⋃𝑓𝐸 𝑖
≠

𝑋, which implies 𝑓𝐸 = 𝑓𝐸 𝑖
. 

Corollary 3.5: Let 𝑓𝐸 𝑖
 and 𝑓𝐸𝑗

 be a fuzzy soft maximal closed set for any element 𝑖 ∈ Ω and 𝑗 ∈ Δ. If ⋂ 𝑓𝐸 𝑗𝑗∈Δ ⊂  ⋂ 𝑓𝐸 𝑖𝑖∈Ω , then 

there exist an element 𝑗 ∈ Δ such that 𝑓𝐸 𝑖
= 𝑓𝐸 𝑗

, for any element  𝑖 ∈ Ω. 

Proof: By lemma 3.3(ii), we have the result. 

 

Theorem 3.6: Assume that |Ω| ≥ 2 and if 𝑓𝐸 𝑖
 is a fuzzy soft maximal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸𝑗
 for any 

𝑖, 𝑗 ∈ Ω & 𝑖 ≠ 𝑗. Then,  

i) 𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ⊂ 𝑓𝐸 𝑗
, for any element 𝑗 ∈ Ω. 

ii) ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ≠ ϕ, for any element 𝑗 ∈ Ω. 

Proof: i) Consider 𝑗 ∈ Ω and 𝑓𝐸 𝑖
≠ 𝑓𝐸 𝑗

 for any 𝑖, 𝑗 ∈ Ω & 𝑖 ≠ 𝑗. Then by lemma 3.3(ii) we have, 𝑋 − 𝑓𝐸 𝑗
⊂ 𝑓𝐸 𝑖

 for any 𝑖, 𝑗 ∈ Ω 

with 𝑖 ≠ 𝑗. This implies 𝑋 − 𝑓𝐸 𝑗
⊂ ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} .  

Therefore, 𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ⊂ 𝑓𝐸 𝑗
, for any 𝑗 ∈ Ω.  

           ii) Let 𝑗 ∈ Ω such that ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} = 𝜙. That implies 𝑓𝐸 𝑖
= 𝜙, which contradicts the fact that 𝑓𝐸 𝑖

 is a fuzzy soft maximal 

closed set. Hence, ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ≠ 𝜙, for any element 𝑗 ∈ Ω.  

 

Theorem 3.7: If 𝑓𝐸 𝑖
 is a fuzzy soft maximal closed set for any 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸 𝑗
 for any 𝑖, 𝑗 ∈ Ω with 𝑖 ≠ 𝑗. And Δ is a proper 

nonempty subset of Ω, then 

                                               ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ ⊄ ⋂ 𝑓𝐸 𝑘𝑘∈Δ ⊄ ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ . 

Proof: Let 𝑘 be any element of Δ such that ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ ⊂ 𝑓𝐸 𝑘
. Then by theorem 3.6(i),              𝑋 = (𝑋 −

⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ )⋃(⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ ) ⊂ ⋂ 𝑓𝐸 𝑘𝑘∈Δ  ⇒ 𝑋 ⊂ ⋂ 𝑓𝐸 𝑘𝑘∈Δ , which is a contradiction. Hence, ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ ⊄ ⋂ 𝑓𝐸 𝑘𝑘∈Δ . Again 

consider 𝑓𝐸 𝑘
⊂ ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ  then for some element 𝑖 ∈ Ω, we have 𝑓𝐸 𝑘

⊂ 𝑓𝐸 𝑖
 implies 𝑓𝐸 𝑘

= 𝑓𝐸 𝑖
, which contradicts the assumption. 

Hence, ⋂ 𝑓𝐸 𝑘𝑘∈Δ ⊄ ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ . Therefore,  ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ ⊄ ⋂ 𝑓𝐸 𝑘𝑘∈Δ ⊄ ⋂ 𝑓𝐸 𝑖𝑖∈Ω\Δ . 

 

Theorem 3.8: Assume that |Ω| ≥ 2. Let 𝑓𝐸 𝑖
 be a fuzzy soft maximal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸 𝑗
 for any 𝑖, 𝑗 ∈

Ω & 𝑖 ≠ 𝑗, then for any element 𝑓𝐸 𝑗
 of Ω we have  

                                         𝑓𝐸 𝑗
= (⋂ 𝑓𝐸 𝑖𝑖∈Ω )⋃(𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ) 

Proof: Let 𝑗 be an element of Ω, then by theorem 3.6(i) we have 

 (⋂ 𝑓𝐸 𝑖𝑖∈Ω )⋃(𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} ) = ((⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} )⋂𝑓𝐸𝑗
)⋃(𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} ) 

                                                = ((⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} )⋃(𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} )) ⋂ (𝑓𝐸 𝑗
⋃(𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} )) 

                                                = 𝑋⋂𝑓𝐸 𝑗
 

                                                = 𝑓𝐸 𝑗
 

 

Theorem 3.9: If 𝑓𝐸 𝑖
 is a fuzzy soft maximal closed set for any 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸 𝑗
 for any 𝑖, 𝑗 ∈ Ω with 𝑖 ≠ 𝑗. If Δ is a proper 

nonempty subset of Ω, then ⋂ 𝑓𝐸 𝑖𝑖∈Ω ⊂ ⋂ 𝑓𝐸 𝑘𝑘∈Δ . 

Proof: Let Δ ≠ 𝜙 and Δ ⊂ Ω, then there exists an elements 𝑙 & 𝑗 of Ω such that 𝑙 ∉ Δ and 𝑗 ∈ Δ. ⋂ 𝑓𝐸 𝑖𝑖∈Ω ⊂ 𝑓𝐸𝑗
when Δ contains 

only one element.  

If ⋂ 𝑓𝐸 𝑖𝑖∈Ω = 𝑓𝐸 𝑗
, then 𝑓𝐸𝑗

⊂ 𝑓𝐸 𝑖
 for any 𝑖 ∈ Ω. Since, 𝑓𝐸 𝑖

 is a fuzzy soft maximal closed set for any 𝑖 ∈ Ω, 𝑓𝐸𝑗
= 𝑓𝐸 𝑖

 which is a 

contradiction. Hence, ⋂ 𝑓𝐸 𝑖𝑖∈Ω ⊂ 𝑓𝐸 𝑗
.  

If |Δ| ≥ 2 then by theorem 3.8, we have 

         𝑓𝐸 𝑙
= (⋂ 𝑓𝐸 𝑖𝑖∈Ω )⋃(𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{l} ) and 𝑓𝐸 𝑗

= (⋂ 𝑓𝐸 𝑘𝑘∈Δ )⋃(𝑋 − ⋂ 𝑓𝐸 𝑘𝑘∈Δ\{j} ).  

If ⋂ 𝑓𝐸 𝑖𝑖∈Ω = ⋂ 𝑓𝐸 𝑘𝑘∈Δ   then ⋂ 𝑓𝐸 𝑘𝑘∈Δ = ⋂ 𝑓𝐸 𝑖𝑖∈Ω ⊂ ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{l} ⊂ ⋂ 𝑓𝐸 𝑘𝑘∈Δ . Hence, ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{l} = ⋂ 𝑓𝐸 𝑘𝑘∈Δ ⊂ ⋂ 𝑓𝐸 𝑘𝑘∈Δ\{j} , 

which implies 𝑓𝐸 𝑙
⊃ 𝑓𝐸𝑗

. Thus, 𝑓𝐸 𝑙
= 𝑓𝐸 𝑗

 with 𝑙 ≠ 𝑗 which is a contradiction. Hence, ⋂ 𝑓𝐸 𝑖𝑖∈Ω ⊂ ⋂ 𝑓𝐸 𝑘𝑘∈Δ . 
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Theorem 3.10: Let 𝑓𝐸 𝑖
 be a fuzzy soft maximal closed set for any 𝑖 of Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸𝑗
for any elements 𝑖 & 𝑗 of Ω with 𝑖 ≠ 𝑗. If 

⋂ 𝑓𝐸 𝑖𝑖∈Ω  is a fuzzy soft open sets, then 𝑓𝐸 𝑖
 is a fuzzy soft open set for any 𝑖 ∈ Ω. 

Proof: Let 𝑗 be any element of Ω then by theorem 3.8 

                                               𝑓𝐸𝑗
= (⋂ 𝑓𝐸 𝑖𝑖∈Ω )⋃(𝑋 − ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ). 

                                                     = (⋂ 𝑓𝐸 𝑖𝑖∈Ω )⋃(⋃ (𝑋 − 𝑓𝐸 𝑖
)𝑖∈Ω\{𝑗} )  

Since ⋃ (𝑋 − 𝑓𝐸 𝑖
)𝑖∈Ω\{𝑗}  is a fuzzy soft open set, 𝑓𝐸 𝑖

 is a fuzzy soft open set. 

Theorem 3.11: Assume that |Ω| ≥ 2 and if 𝑓𝐸 𝑖
 is a fuzzy soft maximal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸𝑗
 for any 

𝑖 & 𝑗 ∈ Ω, 𝑖 ≠ 𝑗. If ⋂ 𝑓𝐸 𝑖𝑖∈Ω = 𝜙, then {𝑓𝐸 𝑖
/𝑖 ∈ Ω} is the set of all fuzzy soft maximal closed sets of  a fuzzy soft topological 

space. 

Proof: Consider that there exists a fuzzy soft maximal closed set 𝑓𝐸 𝑘
 of a fuzzy soft topological space which is not equal to 𝑓𝐸 𝑖

 

for any 𝑖 ∈ Ω. Then by theorem 3.6,  𝑋 = ⋂ 𝑓𝐸 𝑖𝑖∈Ω = ⋂ 𝑓𝐸 𝑖𝑖∈(Ω∪𝑘)\{𝑘} ≠ 𝜙, which is a contradiction. Hence, {𝑓𝐸 𝑖
/𝑖 ∈ Ω} is the set 

of all fuzzy soft maximal closed sets of a fuzzy soft topological space. 

 

IV. FUZZY SOFT MINIMAL CLOSED SET: 

Definition 4.1: A proper nonempty fuzzy soft closed subset 𝑓𝐸  of 𝑋 is said to be a fuzzy soft minimal closed set if any fuzzy soft 

closed set which is contained in  𝑓𝐸  is either 𝜙 or 𝑓𝐸 . The family of all fuzzy soft minimal closed sets in a fuzzy soft topological 

space (𝑓𝐸 , 𝜏) is denoted by 𝐹𝑆 𝑀𝑖 𝐶(𝑓𝐸 ). 

Example 4.2: Let 𝑋 be the universal set, E be the set of parameters and (𝑓𝐸 , 𝜏) be a fuzzy soft topological space.                                                                                                                                      

𝑋 = {ℎ1, ℎ2, ℎ3}, 𝐸 = {𝑒1, 𝑒2, },𝜏 = {𝜙, 1, [{𝑒1, (𝑝0.5, 𝑞0.3, 𝑟0.2)}, {𝑒2, (𝑝0.3, 𝑞0.5, 𝑟0.2)}], [{𝑒1, (𝑝1, 𝑞0, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.3, 𝑟1)}],
[{𝑒1, (𝑝0.5, 𝑞0, 𝑟0.2)}, {𝑒2, (𝑝0.3, 𝑞0.3, 𝑟0.2)}], [{𝑒1, (𝑝1, 𝑞0.3, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.5, 𝑟1)}]}.  

Then 𝐹𝑆 𝑀𝑖 𝐶(𝑋) = [{𝑒1, (𝑝0, 𝑞0.7, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.5, 𝑟0)}]. 
 

Lemma 4.3: Let (𝑓𝐸 , 𝜏) be a fuzzy soft topological spaces  

i) If 𝑓𝐿 is a fuzzy soft minimal closed set and 𝑔𝑀 is a fuzzy soft closed set. Then, 𝑓𝐿 ∩ 𝑔𝑀 = 𝜙 or 𝑓𝐿 ⊂ 𝑔𝑀. 

ii) If both 𝑓𝐿  and ℎ𝑁 are fuzzy soft minimal closed sets, then 𝑓𝐿 ∩ ℎ𝑁 = 𝜙 or 𝑓𝐿 = ℎ𝑁. 

Theorem 4.4: Let 𝑓𝐸  and 𝑓𝐸 𝑖
 are fuzzy soft minimal closed sets for any 𝑖 ∈ Ω. If 𝑓𝐸 ⊂ ⋃ 𝑓𝐸 𝑖𝑖∈Ω , then there exists an element 𝑗 ∈ Ω 

such that 𝑓𝐸 = 𝑓𝐸 𝑗
. 

Proof: Let, 𝑓𝐸 ⊂ ⋃ 𝑓𝐸 𝑖𝑖∈Ω , then 𝑓𝐸 = 𝑓𝐸 ⋂(⋃ 𝑓𝐸 𝑖𝑖∈Ω ) = ⋃ (𝑓𝐸⋂𝑓𝐸 𝑖𝑖∈Ω ). Given, 𝑓𝐸  and 𝑓𝐸 𝑖
 are fuzzy soft minimal closed sets 

therefore by lemma 4.3(ii), 𝑓𝐸⋂𝑓𝐸 𝑖
= 𝜙 or 𝑓𝐸 = 𝑓𝐸 𝑖

. Suppose if 𝑓𝐸 ⋂𝑓𝐸 𝑖
= 𝜙 then ⋃ (𝑓𝐸 ⋂𝑓𝐸 𝑖𝑖∈Ω ) = 𝜙 = 𝑓𝐸  which is a 

contradiction. Hence, 𝑓𝐸 = 𝑓𝐸 𝑗
. 

 

Theorem 4.5: Let 𝑓𝐸  and 𝑓𝐸 𝑖
 are fuzzy soft minimal closed sets for any 𝑖 ∈ Ω, if 𝑓𝐸 ≠ 𝑓𝐸 𝑖

 for any element 𝑖 ∈ Ω, then 

(⋃ 𝑓𝐸 𝑖𝑖∈Ω )⋂𝑓𝐸 = 𝜙. 

Proof: Consider, (⋃ 𝑓𝐸 𝑖𝑖∈Ω )⋂𝑓𝐸 ≠ 𝜙, then there exists an element 𝑖 ∈ Ω such that 𝑓𝐸 𝑖
⋂𝑓𝐸 ≠ 𝜙. But by lemma 4.3(ii) 𝑓𝐸 = 𝑓𝐸 𝑖

, 

which is a contradiction. Hence, (⋃ 𝑓𝐸 𝑖𝑖∈Ω )⋂𝑓𝐸 𝑖
= 𝜙. 

 

Theorem 4.6: Assume that |Ω| ≥ 2, if 𝑓𝐸 𝑖
 is a fuzzy soft minimal closed set for any element 𝑖 of Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸 𝑗
 for any 

elements 𝑖, 𝑗 ∈ Ω where 𝑖 ≠ 𝑗. Then (⋃𝑖∈(Ω\{𝑗})𝑓𝐸 𝑖
)⋂𝑓𝐸𝑗

= 𝜙 for any element 𝑗 ∈ Ω. 

Proof: Consider (⋃𝑖∈(Ω\{𝑗})𝑓𝐸 𝑖
)⋂𝑓𝐸𝑗

≠ 𝜙. Then ⋃𝑖∈(Ω\{𝑗})(𝑓𝐸 𝑖
⋂𝑓𝐸𝑗

) ≠ 𝜙 ⇒ 𝑓𝐸 𝑖
⋂𝑓𝐸 𝑗

≠ 𝜙, which is a contradiction by lemma 

4.3(ii). Hence, (⋃𝑖∈(Ω\{𝑗})𝑓𝐸 𝑖
)⋂𝑓𝐸 𝑗

= 𝜙. 

 

Theorem 4.7: Let 𝑓𝐸 𝑖
 be a fuzzy soft minimal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸𝑗
 for any elements 𝑖, 𝑗 ∈ Ω where 𝑖 ≠

𝑗. If Δ is a proper nonempty subset of Ω, then (⋃𝑖∈(Ω\Δ)𝑓𝐸 𝑖
)⋂(⋃𝑘∈Δ𝑓𝐸 𝑘

) = 𝜙. 

Proof: Suppose (⋃𝑖∈(Ω\Δ)𝑓𝐸 𝑖
)⋂(⋃𝑘∈Δ𝑓𝐸 𝑘

) ≠ 𝜙 ⇒ ⋃(𝑓𝐸 𝑖
⋂𝑓𝐸 𝑘

) ≠ 𝜙, 𝑖 ∈ Ω\Δ and 𝑘 ∈ Δ ⇒ 𝑓𝐸 𝑖
⋂𝑓𝐸 𝑘

≠ 𝜙 for some 𝑖 ∈ Ω. Thus, 

by lemma 4.3(ii) we have, 𝑓𝐸 𝑖
= 𝑓𝐸 𝑘

 , which contradicts the fact that 𝑓𝐸 𝑖
≠ 𝑓𝐸 𝑘

. Hence, (⋃𝑖∈(Ω\Δ)𝑓𝐸 𝑖
)⋂(⋃𝑘∈Δ𝑓𝐸 𝑘

) = 𝜙. 

 

Theorem 4.8: Let 𝑓𝐸 𝑖
 be a fuzzy soft minimal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸𝑗

 be a fuzzy soft minimal closed set for any 

element 𝑗 ∈ Δ. If there exist an element 𝑙 ∈ Δ such that 𝑓𝐸 𝑖
≠ 𝑓𝐸 𝑙

 for any 𝑖 ∈ Ω, then ⋃ 𝑓𝐸 𝑙𝑙∈Δ  ⊄ ⋃ 𝑓𝐸 𝑖𝑖∈Ω . 

Proof: Assume that there exists an element 𝑙 ∈ Δ satisfying 𝑓𝐸 𝑖
≠ 𝑓𝐸 𝑙

 for any 𝑖 ∈ Ω, such that ⋃ 𝑓𝐸 𝑙𝑙∈Δ ⊂ ⋃ 𝑓𝐸 𝑖𝑖∈Ω , this implies 

that 𝑓𝐸 𝑙
⊂ ⋃ 𝑓𝐸 𝑖𝑖∈Ω  for some element 𝑙 ∈ Δ. Thus, 𝑓𝐸 𝑙

= 𝑓𝐸 𝑘
 for any 𝑘 ∈ Ω, by theorem 4.4, which is a contradiction. Hence, 

⋃ 𝑓𝐸 𝑙𝑙∈Δ  ⊄ ⋃ 𝑓𝐸 𝑖𝑖∈Ω . 

 

Theorem 4.9: Let 𝑓𝐸 𝑖
 be a fuzzy soft minimal closed set for any 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸 𝑘
 for any 𝑖, 𝑘 ∈ Ω with 𝑖 ≠ 𝑘. Then, 

⋃ 𝑓𝐸 𝑚𝑚∈Δ ⊂ ⋃ 𝑓𝐸 𝑖𝑖∈Ω  if Δ is a proper nonempty subset of Ω. 
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Proof: Let 𝑗 be any element of Ω\Δ, then 𝑓𝐸 𝑗
 is a fuzzy soft minimal closed set of the family {𝑓𝐸𝑗

: 𝑗 ∈ Ω\Δ}. Then, 

𝑓𝐸 𝑗
⋂(⋃ 𝑓𝐸 𝑚𝑚∈Δ ) = ⋃ (𝑓𝐸 𝑗

⋂𝑓𝐸 𝑚𝑚∈Δ ) = Φ and 𝑓𝐸 𝑗
⋂(⋃ 𝑓𝐸 𝑖𝑖∈Ω ) = ⋃ (𝑓𝐸𝑗

⋂𝑓𝐸 𝑖𝑖∈Ω ) = 𝑓𝐸𝑗
. If ⋃ 𝑓𝐸 𝑚𝑚∈Δ = ⋃ 𝑓𝐸 𝑖𝑖∈Ω , then Φ =

𝑓𝐸 𝑗
 which is a contradiction to the fact 𝑓𝐸𝑗

 is a fuzzy soft minimal closed set. Hence, ⋃ 𝑓𝐸 𝑚𝑚∈Δ ≠ ⋃ 𝑓𝐸 𝑖𝑖∈Ω  and ⋃ 𝑓𝐸 𝑚𝑚∈Δ ⊂

⋃ 𝑓𝐸 𝑖𝑖∈Ω . 

 

Theorem 4.10: Assume that |Ω| ≥ 2 and if 𝑓𝐸 𝑖
 is a fuzzy soft minimal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸𝑗
 for any 

𝑖, 𝑗 ∈ Ω & 𝑖 ≠ 𝑗. Then,  

i) 𝑓𝐸 𝑗
⊂ 𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} , for some 𝑗 ∈ Ω. 

ii) ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ≠ 𝑋, for any element 𝑗 ∈ Ω. 

Proof: i) Consider 𝑗 ∈ Ω and 𝑓𝐸 𝑖
≠ 𝑓𝐸 𝑗

 for any 𝑖, 𝑗 ∈ Ω & 𝑖 ≠ 𝑗. Then by theorem 4.5, (⋃ 𝑓𝐸 𝑖
)⋂𝑓𝐸 𝑗𝑖∈Ω = 𝜙, for some 𝑖, 𝑗 ∈ Ω                                                                               

                          ⇒ (⋃ 𝑓𝐸 𝑖
)⋂𝑓𝐸 𝑗𝑖∈Ω = 𝜙  

                          ⇒ 𝑓𝐸 𝑖
⋂𝑓𝐸𝑗

= 𝜙          by lemma 4.3(ii) 

                             ⇒ 𝑓𝐸 𝑖
⊂ 𝑋 − 𝑓𝐸𝑗

. 

                         ⇒ ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ⊂ 𝑋 − 𝑓𝐸 𝑗
. 

Therefore, 𝑓𝐸 𝑗
⊂ 𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} , for some 𝑗 ∈ Ω.  

           ii) Let 𝑗 ∈ Ω such that ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} = 𝑋. That implies 𝑓𝐸 𝑖
= 𝜙, which contradicts the fact that 𝑓𝐸 𝑖

 is a fuzzy soft minimal 

closed set. Hence, ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ≠ 𝑋, for any element 𝑗 ∈ Ω.  

 

Theorem 4.11: Assume that |Ω| ≥ 2. Let 𝑓𝐸 𝑖
 be a fuzzy soft minimal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸 𝑗
 for any 𝑖, 𝑗 ∈

Ω & 𝑖 ≠ 𝑗, then for any element 𝑓𝐸 𝑗
 of Ω we have  

                                         𝑓𝐸 𝑗
= (⋃ 𝑓𝐸 𝑖𝑖∈Ω )⋂(𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ) 

Proof: Let 𝑗 be any element of Ω then by theorem 4.10 

(⋃ 𝑓𝐸 𝑖𝑖∈Ω )⋂(𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ) = ((⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} )⋃𝑓𝐸𝑗
) ⋂(𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ).  

                                         = ((⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} )⋂(𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} )) ⋃ ((𝑓𝐸𝑗
) ⋂(𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} )) 

                                         = 𝜙 ⋃ 𝑓𝐸 𝑗
 

                                         = 𝑓𝐸 𝑗
 

 

Theorem 4.12: Let 𝑓𝐸 𝑖
 be a fuzzy soft minimal closed set for any 𝑖 of Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸𝑗
for any elements 𝑖 & 𝑗 of Ω with 𝑖 ≠ 𝑗. If 

⋃ 𝑓𝐸 𝑖𝑖∈Ω  is a fuzzy soft open sets, then 𝑓𝐸 𝑖
 is a fuzzy soft open set for any 𝑖 ∈ Ω. 

Proof: Let 𝑗 be any element of Ω then by theorem 4.11 

                                               𝑓𝐸𝑗
= (⋃ 𝑓𝐸 𝑖𝑖∈Ω )⋂(𝑋 − ⋃ 𝑓𝐸 𝑖𝑖∈Ω\{𝑗} ). 

                                                     = (⋃ 𝑓𝐸 𝑖𝑖∈Ω )⋂(⋂ (𝑋 − 𝑓𝐸 𝑖
)𝑖∈Ω\{𝑗} ) . 

But by our assumption ⋂ (𝑋 − 𝑓𝐸 𝑖
)𝑖∈Ω\{𝑗}  is a fuzzy soft open set, therefore 𝑓𝐸 𝑖

 is a fuzzy soft open set. 

 

Theorem 4.13: Assume that |Ω| ≥ 2 and if 𝑓𝐸 𝑖
 is a fuzzy soft minimal closed set for any element 𝑖 ∈ Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸𝑗
 for any 

𝑖 & 𝑗 ∈ Ω, 𝑖 ≠ 𝑗. If ⋃ 𝑓𝐸 𝑖𝑖∈Ω = 𝑋, then {𝑓𝐸 𝑖
/𝑖 ∈ Ω} is the set of aall fuzzy soft minimal closed sets of  a fuzzy soft topological 

space. 

Proof: Consider that there exists a fuzzy soft minimal closed set 𝑓𝐸 𝑘
 of a fuzzy soft topological space which is not equal to 𝑓𝐸 𝑖

 for 

any 𝑖 ∈ Ω. Then by theorem 4.10, 𝑋 = ⋃ 𝑓𝐸 𝑖𝑖∈Ω = ⋃ 𝑓𝐸 𝑖𝑖∈(Ω∪𝑘)\{𝑘} ≠ 𝑋, which is a contradiction. Hence, {𝑓𝐸 𝑖
/𝑖 ∈ Ω} is the set of 

all fuzzy soft minimal closed sets of a fuzzy soft topological space.  

 

 

V. Relations between Fuzzy Soft Minimal Open set, Fuzzy Soft Maximal Open set, Fuzzy Soft Minimal Closed set and 

Fuzzy Soft Maximal Closed set 

Theorem 5.1: Let𝑓𝐸  be a nonzero fuzzy soft subset of a fuzzy soft topological space (𝑓𝐸 , 𝜏). Then the following holds 

i) 𝑓𝐸  is a fuzzy soft minimal closed set if and only if 𝑋 − 𝑓𝐸  i.e, (𝑓𝐸)𝑐 is a fuzzy soft maximal open set. 

ii) 𝑓𝐸  is a fuzzy soft maximal closed set if and only if 𝑋 − 𝑓𝐸  i.e, (𝑓𝐸)𝑐 is a fuzzy soft minimal open set. 

Proof: It is obvious from definitions 

Example 5.2: Let 𝑋 be the universal set, E be the set of parameters and (𝑓𝐸 , 𝜏) be a fuzzy soft topological space.                                                                                                                                      

𝑋 = {ℎ1, ℎ2, ℎ3}, 𝐸 = {𝑒1, 𝑒2, },𝜏 = {𝜙, 1, [{𝑒1, (𝑝0.5, 𝑞0.3, 𝑟0.2)}, {𝑒2, (𝑝0.3, 𝑞0.5, 𝑟0.2)}], [{𝑒1, (𝑝1, 𝑞0, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.3, 𝑟1)}],
[{𝑒1, (𝑝0.5, 𝑞0, 𝑟0.2)}, {𝑒2, (𝑝0.3, 𝑞0.3, 𝑟0.2)}], [{𝑒1, (𝑝1, 𝑞0.3, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.5, 𝑟1)}]}.  

Then, 𝐹𝑆 𝑀𝑖 𝐶(𝑋) = [{𝑒1, (𝑝0, 𝑞0.7, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.5, 𝑟0)}]. 
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𝐹𝑆 𝑀𝑎 𝑂(𝑋) = [{𝑒1, (𝑝1, 𝑞0.3, 𝑟0.5)}, {𝑒2, (𝑝0.5, 𝑞0.5, 𝑟1)}].  
𝐹𝑆 𝑀𝑎 𝐶(𝑋) = [{𝑒1, (𝑝0.5, 𝑞1, 𝑟0.8)}, {𝑒2, (𝑝0.7, 𝑞0.7, 𝑟0.8)}]. 
𝐹𝑆 𝑀𝑖 𝑂(𝑋) = [{𝑒1, (𝑝0.5, 𝑞0, 𝑟0.2)}, {𝑒2, (𝑝0.3, 𝑞0.3, 𝑟0.2)}].  
 

Proposition 5.3: Let 𝑓𝐴 and 𝑓𝐵  be a fuzzy soft subsets of 𝑋. If 𝑓𝐴⋃𝑓𝐵 = 𝑋 and 𝑓𝐴⋂𝑓𝐵  is a fuzzy soft closed set and 𝑓𝐴 is a fuzzy 

soft open set then 𝑓𝐵  is a fuzzy soft closed set. 

 

Proposition 5.4: If 𝑓𝐸 𝑖
 is a fuzzy soft open set for any 𝑖 ∈ Ω and 𝑓𝐸 𝑖

⋃𝑓𝐸 𝑗
= 𝑋  for any 𝑖, 𝑗 ∈ Ω with 𝑖 ≠ 𝑗. ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j}  is a fuzzy 

soft closed set for any element 𝑖 ∈ Ω, if ⋂ 𝑓𝐸 𝑖𝑖∈Ω  is a fuzzy soft closed set. 

Proof: Consider, 𝑗 be any element of Ω. Since 𝑓𝐸 𝑖
⋃𝑓𝐸 𝑗

= 𝑋 for any 𝑖, 𝑗 ∈ Ω with 𝑖 ≠ 𝑗 for any 𝑖, 𝑗 ∈ Ω with 𝑖 ≠ 𝑗 implies 

𝑓𝐸 𝑗
⋃(⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} ) = ⋂ (𝑓𝐸 𝑗

⋃𝑓𝐸 𝑖
)𝑖∈Ω\{j} = 𝑋. But by our assumption we have 𝑓𝐸𝑗

⋃(⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j} ) = ⋂ 𝑓𝐸 𝑖𝑖∈Ω  is a fuzzy soft 

closed set. Hence, ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j}  is a fuzzy soft closed set for any element 𝑖 ∈ Ω. 

 

Theorem 5.5: Let 𝑓𝐸 𝑖
 be a fuzzy soft maximal open set for any 𝑖 of Ω and 𝑓𝐸 𝑖

≠ 𝑓𝐸 𝑗
for any elements 𝑖 & 𝑗 of Ω with 𝑖 ≠ 𝑗. 

⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j}  is a fuzzy soft closed set for any element 𝑗 ∈ Ω, if ⋂ 𝑓𝐸 𝑖𝑖∈Ω  is a fuzzy soft closed set. 

Proof: Consider 𝑓𝐸 𝑖
≠ 𝑓𝐸 𝑗

 any elements 𝑖 & 𝑗 of Ω with 𝑖 ≠ 𝑗 then by lemma 3.3(ii) we have, 𝑓𝐸 𝑖
⋃𝑓𝐸𝑗

= 𝑋 and using proposition 

5.4, ⋂ 𝑓𝐸 𝑖𝑖∈Ω\{j}  is a fuzzy soft closed set for any element 𝑖 ∈ Ω. 
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