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Introduction 

         After Zadeh [13] introduced the concept of a fuzzy subset, 

Chang [9] used it to define fuzzy topological space. Thereafter, 

several concepts of general topology have been extended to fuzzy 

topology and compactness is one such concept. Compactness for 

fuzzy topological spaces was first introduce by Chang [9]. The 

concept of b-open sets in fuzzy settings was introduced by S.S. 

Benchalli and Jenifer [1].The purpose of this paper is to 

introduce fuzzy b-compact, fuzzy b-closed spaces and fbg-

compact spaces, some interesting properties of fuzzy b-closed 

space are investigated. The notions of fuzzy vector spaces and 

fuzzy topological vector spaces were introduced in Katsaras and 

Liu [7]. These ideas were modiÖed by Katsaras [5], and in [6] 

Katsaras deÖned the fuzzy norm on a vector space. In [8], 

Krishna and Sarma discussed the generation of a fuzzy vector 

topology from an ordinary vector topology on vector spaces.  

Definition 1.1 [4] 

         Let 𝑋  be a non-empty set, a fuzzy set 𝐴  in 𝑋  is 

characterized by a function 

 𝜇𝐴 : 𝑋 → 𝐼 , where 𝐼 = [0,1] which is written as 

 𝐴 = {(𝑥, 𝜇𝐴(𝑥): 𝑥 ∈ 𝑋, 0 ≤ 𝜇𝐴(𝑥) ≤ 1)} , the collection of all 

fuzzy sets in  𝑋  will be denoted by 𝐼𝑋  that is 

𝐼𝑋 = {𝐴: 𝐴 𝑖𝑠 a fuzzy sets in 𝑋}  where 𝜇𝐴  is called the 

membership function.  

Definition 1.2 [3]   

        A fuzzy set 𝑥𝑟  in a fuzzy set 𝐴 is called a fuzzy point if 

𝑥(𝑥0) = 𝑟, if 𝑥 = 𝑥𝑞,  
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and 𝑥(𝑥0) = 0, if 𝑥 ≠ 𝑥𝑞 , 0 < 𝑟 ≤ 1, such that 𝑥 and 𝑟 are the 

support and the value of the fuzzy point respectively. 

Proposition 1-1 [3] 

         Let B & 𝐶 are fuzzy subset on 𝐴 then  

1- 𝐵 ⊆ 𝐶 ⟺ 𝐵(𝑥) ≤ 𝐶(𝑥), ∀𝑥 ∈ 𝑋. 

2- 𝐵 = 𝐶 ⟺ 𝐵(𝑥) = 𝐶(𝑥), ∀𝑥 ∈ 𝑋. 

3- 𝐵 ∩ 𝐶 ⟺ 𝐹(𝑥) = 𝑚𝑖𝑛{𝐵(𝑥), 𝐶(𝑥)},   ∀𝑥 ∈ 𝑋. 

4- 𝐵 = 𝐶𝐶 ⟺ 𝐵(𝑥) = 𝐴(𝑥) − 𝐶(𝑥), ∀𝑥 ∈ 𝑋.  

Definition 1.3 [10] 

        A sub set 𝐴 of a topological space (𝑋, 𝜏), is called simply 

open if 𝐴 = 𝐺 ∪ 𝑁, where 𝐺 is open set and 𝑁 is nowhere dense, 

where 𝑐𝑙(𝑖𝑛𝑡(𝐴)) = ∅. 

Definition 1.4          

         For any fuzzy topological space (𝑋, 𝜏) , 𝐴 ⊆ 𝑋  is called 

fuzzy dense ( 𝐹 − dense) in 𝑋  if and only if 𝑐𝑙(𝐴) = 𝑋 . The 

family of all fuzzy dense sets in 𝑋 will be denoted by 𝐹𝐷(𝑋). 

Definition 1.5         

         For any fuzzy topological space (𝑋, 𝜏), 𝐴 ⊆ 𝑋 is called 

fuzzy nowhere dense  (𝐹 − nowhere) dense in 𝑋 if  𝑖𝑛𝑡(𝑐𝑙(𝐴)) = ∅. 

Definition 1.6 

        A sub set  𝐴 of a fuzzy topological space (𝑋, 𝜏) is called a 

fuzzy simply open (𝐹𝑆𝑀𝑂) if 𝐴 = 𝐺 ∪ 𝑁 where 𝐺 is fuzzy open 

set and 𝑁 is fuzzy nowhere dense, where 𝑐𝑙(𝑖𝑛𝑡(𝐴)) = ∅. 

Definition 1.7 [12] 

        A fuzzy set 𝐴 of a fuzzy topological space (𝑋, 𝜏) is said to 

be fuzzy generalized closed (𝐹𝑔 − closed) if 𝑐𝑙(𝐴) ⊆ 𝑂 

whenever 𝐴 ⊆ 𝑂 and 𝑂 is 𝐹 open in (𝑋, 𝜏). A fuzzy set 𝐴 of a 
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fuzzy topological space (𝑋, 𝜏) is said to be fuzzy generalized 

open if its complement 𝐴𝐶 is fuzzy generalized closed. 

Definition 1.8 [𝟏𝟏] 

         A fuzzy set 𝐴 in a fuzzy topological space 𝑋 is said to be 

fuzzy 𝑏 − open set if and only if 𝐴 ≤ (𝑖𝑛𝑡(𝑐𝑙(𝐴))) ∪

(𝑐𝑙(𝑖𝑛𝑡(𝐴))). 

Definition 1.9 

        A subset 𝐴 of a topological space (𝑋, 𝜏), is called fuzzy 

simply 𝑏 − open   

(𝐹𝑆𝑀𝑏 − open)  if 𝐴 = 𝐺 ∪ 𝑁, where 𝐺 is fuzzy 𝑏 − open set 

and 𝑁 is fuzzy nowhere dense, where 𝑐𝑙(𝑖𝑛𝑡(𝐴)) = ∅. 

Remark 1.1 

        We denote the class of all fuzzy simply 𝑏 − open set by 

𝐹𝑆𝑀𝑏𝑂(𝑋). The complement of fuzzy simply 𝑏 − open  sets are 

called 𝐹𝑆𝑀𝑏 − closed sets, which denoted by 𝐹𝑆𝑀𝑏𝐶(𝑋).  

Example 1.1 

         Let 𝑋 = {𝑎, 𝑏, 𝑐}, (𝜏, 𝑋) be fuzzy topological space on 𝑋, s. 

t. 𝜏 = {0,1, 𝐴, 𝐵},  

𝐴 = {(𝑎, .7), (𝑏, .3), (𝑐, .1)}, 𝐵 = {(𝑎, .7), (𝑏, 0), (𝑐, 0)}, 𝐷 =

{(𝑎, .8), (𝑏, .7), (𝑐, .7)}, so 𝐷 is fuzzy 𝑏 − open set in 𝐹𝑇𝑆 (𝜏, 𝑋), 

but not fuzzy 𝑆𝑀𝑏 − open set. 

Definition 1.10[𝟏] 

         Let 𝐴 be a fuzzy set in a fuzzy topological space (𝑋, 𝜏). 

Then a fuzzy 𝑏 − interior and fuzzy 𝑏 − closure of 𝐴 is denoted 

by 𝑏𝑖𝑛𝑡(𝐴) and 𝑏𝑐𝑙(𝐴) defined by  

𝑏𝑖𝑛𝑡(𝐴) = ⋃{𝐺: 𝐺 ⊆ 𝐴, 𝐺 𝑖𝑠 𝐹𝑏 −  open set in 𝑋} & 

𝑏𝑐𝑙(𝐴) = ⋂{𝐹: 𝐴 ⊆ 𝐹, 𝐹 𝑖𝑠 𝐹𝑏 −  closed set in 𝑋}.  

Definition 1.11 
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         Let 𝐴 be a fuzzy set in a fuzzy topological space (𝑋, 𝜏). 

Then fuzzy simply 𝑏 − interior and fuzzy simply 𝑏 − closure of 

𝐴 is denoted by 𝑆𝑀 𝑏𝑖𝑛𝑡(𝐴) and 𝑆𝑀 𝑏𝑐𝑙(𝐴) defined by  

𝑆𝑀𝑏𝑖𝑛𝑡(𝐴) = ⋃{𝐺: 𝐺 ⊆ 𝐴, 𝐺 𝑖𝑠 𝐹𝑆𝑀𝑏 −  open set in 𝑋} & 

𝑆𝑀𝑏𝑐𝑙(𝐴) = ⋂{𝐹: 𝐴 ⊆ 𝐹, 𝐹 𝑖𝑠 𝑆𝑀 𝐹𝑏 −  closed set in 𝑋}. 

Definition 1.12 [𝟐]  

        A fuzzy set 𝐴 in a fuzzy topological space 𝑋 is called fuzzy 

generalized 𝑏 − 𝑐𝑙𝑜𝑠𝑒𝑑 (briefly𝐹𝑔𝑏 − closed) fuzzy set if 

𝑏𝑐𝑙(𝐴) ≤ 𝐵 when ever 𝐴 ≤ 𝐵 & 𝐵 is fuzzy 𝑏 − open in (𝑋, 𝜏).  

Definition 1.13     

         Let  𝐴 be a fuzzy set in a fuzzy topological space (𝑋, 𝜏). 

Then 𝐴 is called a fuzzy simply 𝑏 − closed set in 𝑋, if 

𝑆𝑀 𝑏𝑐𝑙(𝐴) ⊆ 𝐷 when ever 𝐴 ⊆ 𝐷 and 𝐷 is fuzzy generalized 

open set in 𝑋. 

Example 1.2 

         Let 𝑋 = {𝑎, 𝑏, 𝑐}, (𝜏, 𝑋) be fuzzy topological space on𝑋, s. 

t. 𝜏 = {0,1, 𝐴, 𝐵, 𝐶},  

𝐴 = {(𝑎, 1), (𝑏, 0), (𝑐, 0)}, 𝐵 = {(𝑎, 0), (𝑏, 1), (𝑐, 0)}, 𝐶 =

{(𝑎, 1), (𝑏, 1), (𝑐, 0)},  𝐸 = {(𝑎, .2), (𝑏, .7), (𝑐, .8)}, so 𝐸 is 

𝐹𝑆𝑀𝑏𝑂(𝑋) s.t. 𝐸 = 𝐺 ∪ 𝑁, where 

 𝐺 = {(𝑎, .2), (𝑏, .7), (𝑐, .6)}, 𝑁 = {(𝑎, 0), (𝑏, 0), (𝑐, .8)}, but it is 

not 𝐹𝑆𝑀𝑂(𝑋) since 𝐺 ∉ 𝐹𝑂(𝑋).   

Definition 1.14 

         Let (𝑋, 𝜏) be fuzzy topological space, a family 𝑊 of fuzzy 

sets is 𝑆𝑀 − open 

 cover of a fuzzy sets 𝐴 if and only if 𝐴 ⊆ ⋃{𝐺: 𝐺 ∈ 𝑊} and each 

member of 𝑊 is an 𝑆𝑀 − open fuzzy set. A sub cover of 𝑊 is a 

sub family which is also cover.   
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Definition 1.15 

         Let (𝑋, 𝜏) be fuzzy topological space, a family 𝑊 of fuzzy 

sets is 𝑆𝑀𝑏 −open cover of a  fuzzy sets 𝐴 if and only if 𝐴 ⊆

⋃{𝐺: 𝐺 ∈ 𝑊} and each member of 𝑊 is a 𝑆𝑀𝑏 − open fuzzy set. 

A sub cover of 𝑊 is a sub family which is also cover.   

Remark 1.2 

        Every fuzzy open cover is a fuzzy simply open 

(𝐹𝑆𝑀𝑏 −open) cover. But the converse is not true in general. 

Example 1.3 

         Let 𝑋 = {𝑎, 𝑏} and 𝐵1, 𝐵2, . . , 𝐵11are fuzzy sets of 𝐴 such 

that, 𝜏 = {∅, 𝐴, 𝐵1, 𝐵2, 𝐵3, 𝐵4, 𝐵5, 𝐵6, 𝐵7, 𝐵8, 𝐵9},  𝐴 =

{(𝑎, .8), (𝑏, .9)},  

𝐵1 = {(𝑎, .8), (𝑏, 0)},  𝐵2  = {(𝑎, 0), (𝑏, .7)},

𝐵3 = {(𝑎, .8), (𝑏, .7)},  

 𝐵4 = {(𝑎, .1), (𝑏, .9)},  𝐵5 = {(𝑎. 6, ), (𝑏, 0)}, 𝐵6 =

{(𝑎, .1), (𝑏, 0)},    

𝐵7 = {(𝑎, .6), (𝑏, .9)},  𝐵8 = {(𝑎, .1), (𝑏, .7)},

𝐵9 = {(𝑎, .6), (𝑏, .7)},    

𝐵10 = {(𝑎, 0), (𝑏, .8)}, 𝐵11 = {(𝑎, .7), (𝑏, 0)} , then 

 𝐹𝑏𝑂(𝑋) = { 𝐵4} & 𝐹𝑏𝑆𝑀𝑂(𝑋) = {𝐴, 𝐵4, 𝐵7}, note that 𝐵7 is 

fuzzy simply 𝑏 − open set but its not fuzzy 𝑏 − open set.   

2. Fuzzy Simply (b - Simply) Closed Sets 

Definition 2.1  

         Let 𝐴 be a fuzzy set in a fuzzy  topological space (𝑋, 𝜏), 

Then 𝐴 is called a 𝐹𝑏 − closed set in 𝑋 if 𝑏𝑐𝑙(𝐴) ⊆ 𝑂, whenever 

𝐴 ⊆ 𝑂 and 𝑂 is fuzzy generalized open set in 𝑋.  

Definition 2.2  

         Let 𝐴 be a fuzzy set in a fuzzy  topological space (𝑋, 𝜏), 

Then 𝐴 is called a fuzzy simply 𝑏 − closed (𝐹𝑆𝑀𝑏 − closed) set 
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in 𝑋 if 𝑆𝑀𝑏𝑐𝑙(𝐴) ⊆ 𝐺, whenever 𝐴 ⊆ 𝐺 and 𝐺 is fuzzy 

generalized open set in 𝑋.  

Theorem 2.1  

        Every fuzzy simply 𝑏 − closed (𝐹𝑆𝑀𝑏 − closed) set in a 

fuzzy topological space  

(𝑋, 𝜏) is fuzzy simply 𝑏 − closed (𝐹𝑆𝑀𝑏 − closed) set.  

Proof     

         Let 𝐴 be a fuzzy simply 𝑏 − closed set in a fuzzy 

topological space (𝜏, 𝑋). Suppose that 𝐴 ⊆ 𝐷 and 𝐷 is fuzzy 

generalized open set in 𝑋, since 𝐴 is a 𝐹𝑆𝑀𝑏 − closed set, hence 

𝑆𝑀𝑏𝑐𝑙(𝐴) = 𝐴. Thus 𝑆𝑀𝑏𝑐𝑙(𝐴) = 𝐴 ⊆ 𝐷, and hence 𝐴 is  

𝐹𝑆𝑀𝑏 − closed set. But the converse may not true  in general.      

Lemma 2.1 

         Let 𝐴 be a fuzzy set in a fuzzy topological space (𝑋, 𝜏). 

Then 𝐴 ∪ 𝑖𝑛𝑡 (𝑐𝑙(𝑖𝑛𝑡(𝐴))) ⊆ 𝑏𝑐𝑙(𝐴). 

Theorem 2.2  

         Let 𝐴 be a fuzzy set in a fuzzy topological space (𝑋, 𝜏). If 𝐴 

is fuzzy generalized open and fuzzy simply 𝑏 − closed, then 𝐴 is 

fuzzy simply 𝑏 − closed. 

Proof  

         Since 𝐴 is fuzzy generalized open and fuzzy simply 𝑏 − 

closed, it follows that  

𝐴 ∪ 𝑖𝑛𝑡 (𝑐𝑙(𝑖𝑛𝑡(𝐴))) ⊆ 𝑏𝑐𝑙(𝐴) ⊆ 𝐴. Hence 𝑖𝑛𝑡 (𝑐𝑙(𝑖𝑛𝑡(𝐴))) ⊆

𝐴 and 𝐴 is fuzzy simply 𝑏 − closed. 

Lemma 2.2 

         Let 𝐴 be an fuzzy set in an fuzzy topological space (𝑋, 𝜏). 

Then 𝑆𝑀𝑏𝑐𝑙(𝑆𝑀𝑏𝑐𝑙(𝐴)) = 𝑆𝑀𝑏𝑐𝑙(𝐴). 
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Theorem 2.3  

         Let 𝐴 be a fuzzy simply 𝑏 − closed set in a 𝐹 topological 

space (𝑋, 𝜏). If 𝐵 is a fuzzy set in 𝑋 such that 𝐴 ⊆ 𝐵 ⊆

𝑏𝑆𝑀𝑐(𝐴), then 𝐵 is also fuzzy simply 𝑏 − closed. 

Proof  

         Let 𝐵 be a fuzzy set in a fuzzy topological space (𝑋, 𝜏) 

such that 𝐵 ⊆ 𝐺 and 𝐺 is a fuzzy generalized open set in 𝑋. So 

𝐴 ⊆ 𝐺. Since 𝐴 is a 𝐹𝑆𝑀𝑏 − closed, Then by lemma (2.2) 

𝑆𝑀𝑏𝑐𝑙(𝐴) ⊆ 𝑆𝑀𝑏𝑐𝑙(𝑆𝑀𝑏𝑐𝑙(𝐴)) = 𝑆𝑀𝑏𝑐𝑙(𝐴) ⊆ 𝐺. Therefore 𝐵 

is a fuzzy simply 𝑏 − closed in 𝑋. 

Definition 2.3  

        A fuzzy set 𝐴 in a fuzzy topological space (𝑋, 𝜏) is called a 

fuzzy simply 𝑏 − open if and only if its complement 𝐴𝐶 is fuzzy 

simply  𝑏 − closed. 

Theorem 2.4      

        A fuzzy set 𝐴 in a fuzzy topological space (𝑋, 𝜏) is called a 

fuzzy simply 𝑏 −  

open if 𝐺 ⊆ 𝑆𝑀𝑏𝑖𝑛𝑡(𝐴) whenever 𝐺 ⊆ 𝐴 and 𝐺 is fuzzy 

generalized closed set in 𝑋. 

Proof  

         Let a fuzzy set 𝐴 in a fuzzy topological space (𝑋, 𝜏) be a 

fuzzy simply 𝑏 − open and 𝐺 is a fuzzy 𝑔 − closed set in 𝑋 such 

that 𝐺 ⊆ 𝐴. Then 𝐴𝐶 ⊆ 𝐺, where 𝐴𝐶 is a fuzzy simply 𝑏 − closed 

and 𝐺𝐶 is a fuzzy 𝑔 − open in 𝑋. Therefore by definition (2.1) 

we have  𝑆𝑀𝑏𝑐𝑙(𝐴𝐶) ⊆ 𝐺𝐶. Then (𝐺𝐶)𝐶 ⊆ (𝑆𝑀𝑏𝑐𝑙(𝐴𝐶))
𝐶
. 

 i.e. 𝐺 ⊆ 𝑆𝑀𝑏𝑖𝑛𝑡(𝐴𝐶)𝐶 = 𝑆𝑀𝑏𝑖𝑛𝑡(𝐴).    
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Theorem 2.5     

         Let 𝐴 be a fuzzy 𝑏 − closed set in a fuzzy topological space 

(𝑋, 𝜏). If 𝐵 is a fuzzy set in 𝑋 such that 𝑏𝑖𝑛𝑡(𝐴) ⊆ 𝐵 ⊆ 𝐴, then 

𝐵 is also fuzzy 𝑏 − open. 

Proof  

         Let 𝐵 be a fuzzy set in a fuzzy topological space (𝑋, 𝜏), 

such that 𝐺 ⊆ 𝐵 and 𝐺 is fuzzy 𝑔 − closed set in 𝑋. Then 𝐺 ⊆ 𝐴. 

Since 𝐴 is fuzzy 𝑏 − closed, hence 𝐺 ⊆ 𝑏𝑖𝑛𝑡(𝐴). So 𝐺 ⊆

𝑏𝑖𝑛𝑡(𝐴) ⊆ 𝐵. Therefore 𝐵 is fuzzy 𝑏 − open in 𝑋.  

3. Some Types of Near Normality Based on 𝑭𝑺𝑴𝒃 −Open Sets 

         In this section we introduce some types of normality in 

fuzzy topological space (𝑋, 𝜏) based on 𝐹𝑆𝑀 𝑂(𝑋), 𝐹𝑆𝑀 𝑏𝑂(𝑋). 

Definition 3.1 

        A fuzzy topological space (𝑋, 𝜏) is called a fuzzy 

𝑏 −normal (𝐹𝑏 −normal) if ∀ 𝐹1, 𝐹2 ∈ 𝐹𝑏𝐶(𝑋), 𝐹1𝑞𝐹2, ∃ 𝑈, 𝑉 ∈

𝐹𝑏𝑂(𝑋), 𝑈𝑞𝑉 such that 𝜇𝐹1
(𝑥) < 𝜇𝑈(𝑥) & 𝜇𝐹2

(𝑥) < 𝜇𝑉(𝑥).  

Example 3.1 

        From the example (1.2) let 𝐷 = {(𝑎, .2), (𝑏, .7), (𝑐, .6)}, so 

𝐷 is fuzzy 𝑏 − open set in fuzzy topological space, and 𝜏 is 

fuzzy 𝑏-normal space.  

Definition 3.2 

        A fuzzy topological space (𝑋, 𝜏) is called fuzzy simply 

normal (𝐹𝑆𝑀 −normal) if ∀ 𝐹1, 𝐹2 ∈ 𝐹𝑆𝑀𝐶(𝑋), 𝐹1𝑞𝐹2, ∃ 𝑈, 𝑉 ∈

𝐹𝑆𝑀𝑂(𝑋), 𝑈𝑞𝑉 such that 

 𝜇𝐹1
(𝑥) < 𝜇𝑈(𝑥) & 𝜇𝐹2

(𝑥) < 𝜇𝑉(𝑥).  

Definition 3.3 

        A fuzzy topological space (𝑋, 𝜏) is called fuzzy simply𝑏 − 

normal (𝐹𝑆𝑀𝑏 −normal) if ∀ 𝐹1, 𝐹2 ∈ 𝐹𝑏𝐶(𝑋), 𝐹1𝑞𝐹2, ∃ 𝑈, 𝑉 ∈

𝐹𝑆𝑀𝑏𝑂(𝑋), 𝑈𝑞𝑉 such that  
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𝜇𝐹1
(𝑥) < 𝜇𝑈(𝑥) & 𝜇𝐹2

(𝑥) < 𝜇𝑉(𝑥).  

Definition 3.3      

         Let (𝑋, 𝜏) be any fuzzy topological space and 𝐴 ⊆ 𝑋, we 

define the simply boundary (𝑆𝑀𝐵𝑁) of 𝐴 as follows 

𝑆𝑀𝐵𝑁(𝐴) = 𝑆𝑀𝑐𝑙(𝐴) ∩ 𝑆𝑀𝑐𝑙(𝑋 − 𝐴). 

Theorem 3.1     

        For a fuzzy topological space (𝑋, 𝜏) and 𝐴, 𝐵 ⊆ 𝑋. Then the 

following statements hold 

1- 𝑆𝑀𝐵𝑁(𝐴) = 𝑆𝑀𝐵𝑁(𝑋 − 𝐴). 

2- 𝑆𝑀𝐵𝑁(𝐴) = 𝑆𝑀𝑐𝑙(𝐴) − 𝑆𝑀𝑖𝑛𝑡(𝐴). 

3- 𝑆𝑀𝐵𝑁(𝐴) ∩ 𝑆𝑀𝑖𝑛𝑡(𝐴) = ∅. 

4- 𝑆𝑀𝐵𝑁(𝐴) ∪ 𝑆𝑀𝑖𝑛𝑡(𝐴) = 𝑆𝑀𝑐𝑙(𝐴). 

Proof 

1 are obvious  

2- Since 𝑆𝑀𝑐𝑙(𝑋 − 𝐴) = 𝑋 −∩, then 𝑆𝑀𝐵𝑁(𝐴) = 𝑆𝑀𝑐𝑙(𝐴) ∩

𝑆𝑀𝑐𝑙(𝑋 − 𝐴) 

                                 = 𝑆𝑀𝑐𝑙(𝐴) ∩ [𝑋 − 𝑆𝑀𝑖𝑛𝑡(𝐴)]   

                                 = 𝑆𝑀𝑐𝑙(𝐴) − [𝑆𝑀𝑐𝑙(𝐴) ∩ 𝑆𝑀𝑖𝑛𝑡(𝐴)] =

𝑆𝑀𝑐𝑙(𝐴) − 𝑆𝑀𝑖𝑛𝑡(𝐴). 

3, 4 obvious from (2).  

Definition 3.4     

        For any topological space (𝑋, 𝜏), a subset 𝐴 of 𝑋 is said to 

be fuzzy simply nowhere dense (𝐹𝑆𝑀 −nowhere dense) if 

𝑆𝑀𝑖𝑛𝑡(𝑆𝑀𝑐𝑙(𝐴)) = ∅. 

Theorem 3.2  

        For any fuzzy topological space (𝑋, 𝜏) and 𝐴 ⊆ 𝑋, the 

following statement hold 

1- 𝐴 ∈ 𝑆𝑀𝑂(𝐴)  ⟺  𝐴 ∩ 𝑆𝑀𝐵𝑁(𝐴) = ∅. 

2- 𝐴 ∈ 𝑆𝑀𝐶(𝐴) ⟺   𝑆𝑀𝐵𝑁(𝐴) ⊂ 𝐴. 
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3- 𝐴 ∈ 𝑆𝑀𝑂(𝐴) ∩ 𝑆𝑀𝐶(𝐴) ⟺ 𝑆𝑀𝐵𝑁(𝐴) = ∅. 

Proof 

1- Let  𝐴 ∈ 𝐹𝑆𝑀𝑂(𝑋), i.e. 𝐴 = 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴). Then 

 𝐴 ∩ 𝐹𝑆𝑀𝐵𝑁(𝐴) = 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴) ∩ 𝐹𝑆𝑀𝐵𝑁 = ∅. 

 Conversely, let 𝐴 ∩ 𝐹𝑆𝑀𝐵𝑁(𝐴) = ∅, then ∅ = 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴) =

𝐴 − 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴), so 𝐴 = 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴). Then 𝐴 ∈ 𝐹𝑆𝑀𝑂(𝑋). 

2- Let 𝐴 ∈ 𝐹𝑆𝑀𝐶(𝑋), i.e. 𝐴 =. Then 𝐹𝑆𝑀𝐵𝑁(𝐴) = 𝐹𝑆𝑀𝑐𝑙(𝐴) 

𝐹𝑆𝑀𝐵𝑁(𝐴) = 𝐹𝑆𝑀𝑐𝑙(𝐴) ∩ 𝐹𝑐𝑙(𝑋 − 𝐴) = 𝐴 ∩ 𝐹𝑆𝑀𝑐𝑙(𝐴) ⊂ 𝐴  

Conversely, let 𝐹𝑆𝑀𝐵𝑁(𝐴) ⊂ 𝐴. Since 

 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴) = 𝐹𝑆𝑀𝐵𝑁(𝐴) ∪ 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴) ⊂ 𝐴 ∪ 𝐹𝑆𝑀𝑖𝑛𝑡(𝐴) −

𝐴. Therefore 

𝐴 = 𝐹𝑆𝑀𝑐𝑙(𝐴). So 𝐴 ∈ 𝐹𝑆𝑀𝐶(𝑋). 

3- Let 𝐴 ∈ 𝐹𝑆𝑀𝑂(𝑋) ∩ 𝐹𝑆𝑀𝐶(𝑋), i.e.  𝐴 ∈ 𝐹𝑆𝑀𝑂(𝑋) and 𝐴 ∈

𝐹𝑆𝑀𝐶(𝑋), from (1 , 2) we have 𝐴 ∩ 𝐹𝑆𝑀𝐵𝑁(𝐴) = ∅, and 

𝐹𝑆𝑀𝐵𝑁(𝐴) ⊂ 𝐴.Consequently, 𝐹𝑆𝑀𝐵𝑁(𝐴) = ∅. Conversely, let 

𝐹𝑆𝑀𝐵𝑁(𝐴) = ∅. Since 𝐹𝑆𝑀𝐵𝑁(𝐴) = ∅ ⊂ 𝐴, (by2) we have 

𝐴 ∈ 𝐹𝑆𝑀𝐶(𝑋). Also 𝐴 ∩ 𝐹𝑆𝑀𝐵𝑁(𝐴) = ∅,(by 1) we have 

𝐴 ∈ 𝐹𝑆𝑀𝑂(𝑋). Therefore 𝐴 ∈ 𝐹𝑆𝑀𝐶(𝑋) ∩ 𝐹𝑆𝑀𝑂(𝑋). 

4. 𝑭𝑺𝑴𝒃 −  𝑪𝒐𝒎𝒑𝒂𝒄𝒕 𝒂𝒏𝒅 𝑭𝑺𝑴𝒃 − 𝑪𝒐𝒏𝒏𝒆𝒄𝒕𝒆𝒅  

Definition 4.1 

        A fuzzy topological space (𝑋, 𝜏) is called to be fuzzy simply 

compact (𝐹𝑆𝑀 − compact) ⟺ every 𝐹𝑆𝑀 −open cover of 𝑋 has 

a finite sub cover. 

Definition 4.2 

        A fuzzy topological space (𝑋, 𝜏) is called to be fuzzy 

simply 𝑏 − compact (𝐹𝑆𝑀𝑏 − compact) ⟺ every 𝐹𝑆𝑀𝑏 −open 

cover of 𝑋 has a finite sub cover.  
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Definition 4.3 

        A fuzzy sub set 𝐴 of a fuzzy topological space (𝑋, 𝜏) is 

called to be fuzzy simply compact (𝐹 𝑆𝑀 − compact) set relative 

to 𝑋 if every 𝐹𝑆𝑀 − open cover of 𝐴 has a finite sub cover. 

Theorem 4.1  

        A 𝐹𝑆𝑀𝑏 − closed subset of an 𝐹𝑆𝑀𝑏 − compact space 

(𝑋, 𝜏) is 𝐹𝑆𝑀𝑏 − compact. 

Proof 

         Let  𝐴 be a 𝐹𝑆𝑀𝑏 − closed set in 𝑋. Then 𝑋 − 𝐴 a 𝐹𝑆𝑀𝑏 − 

open set. Let 

 {𝐺𝑖: 𝑖 ∈ 𝐼} ⊂ 𝐹𝑆𝑀𝑏𝑂(𝑋). Since 𝑋 is 𝐹𝑆𝑀𝑏 −compact, then 

there exist a finite fuzzy subset 𝐼∝ of 𝐼, such that 𝑋 = (𝑋 − 𝐴) ∪

(⋃ 𝐺𝑖𝑖∈𝐼∝
) ∈ 𝐹𝑆𝑀𝑏𝑂(𝑋). Hence 

 𝜇𝐴(𝑥) < 𝜇⋃ 𝐺𝑖𝑖∈𝐼∝
(𝑥), and 𝐴 be a 𝐹𝑆𝑀𝑏 − compact subset of 𝑋. 

Theorem 4.2    

        Let 𝐴 & 𝐵 be fuzzy subset of a fuzzy topological space 

(𝑋, 𝜏). If  𝐴 is 𝐹𝑆𝑀𝑏 −  

compact relative to 𝑋 and 𝐵 is 𝐹𝑆𝑀𝑏 − closed set in (𝑋, 𝜏), then 

𝐴 ∩ 𝐵 is 𝐹𝑆𝑀𝑏 − compact relative to 𝑋. 

Proof 

         Let {𝑈𝑖: 𝑖 ∈ 𝐼} be a 𝐹𝑆𝑀𝑏 − open cover of 𝐴 ∩ 𝐵. Since 

𝐵 ∈ 𝐹𝑆𝑀𝑏𝐶(𝑋), then 𝑋 − 𝐵 ∈ 𝐹𝑆𝑀𝑏𝑂(𝑋). Therefore (𝑋 − 𝐵) ∪

( {𝑈𝑖: 𝑖 ∈ 𝐼}) ⊂ 𝐹𝑆𝑀𝑏𝑂(𝑋), which is a cover of 𝐴. Since 𝐴 is 

𝐹𝑆𝑀𝑏 − compact relative to 𝑋, then there exist a finite fuzzy 

subset 𝐼𝛼 of 𝐼 such that 𝜇𝐴(𝑥) < 𝜇⋃  {𝑈𝑖:𝑖∈𝐼𝛼}∪(𝑋−𝐵)(𝑥). Then 

𝜇𝐴∩𝐵(𝑥) < 𝜇⋃  {𝑈𝑖:𝑖∈𝐼𝛼}∪(𝑋−𝐵)∩𝐵(𝑥) < 𝜇⋃  {𝑈𝑖:𝑖∈𝐼𝛼}∪∅(𝑥) <

𝜇⋃  {𝑈𝑖:𝑖∈𝐼𝛼}(𝑥). Hence 𝐴 ∩ 𝐵 is 𝐹𝑆𝑀𝑏 − compact relative to 𝑋.   
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Theorem 4.3  

        Every 𝐹𝑆𝑀𝑏 − open subset of 𝑋 is 𝐹𝑆𝑀𝑏 − compact ⟺ it 

is 𝐹𝑆𝑀𝑏 − compact relative to 𝑋. 

Proof 

         Let 𝑈 be 𝐹𝑆𝑀𝑏 − compact and let {𝑈𝑖: 𝑖 ∈ 𝐼} be 𝐹𝑆𝑀𝑏 − 

open cover of 𝑈. Since 𝑈 is 𝐹𝑆𝑀𝑏 − compact then 𝑈 ⊂

⋃{𝑈𝑖: 𝑖 ∈ 𝐼}, and then there exist a finite fuzzy subset 𝐼𝛼 of 𝐼 

such that 𝑈 ⊂ ⋃{𝑈𝑖: 𝑖 ∈ 𝐼𝛼}. Then 𝑈 is 𝐹𝑆𝑀𝑏 − compact relative 

to 𝑋. Conversely, let {𝑈𝑖: 𝑖 ∈ 𝐼} be  𝐹𝑆𝑀𝑏 − open cover of 𝑈 

since 𝑈, is 𝐹𝑆𝑀𝑏 − compact set relative to 𝑋. Thus  𝜇𝑈(𝑥) <

𝜇⋃  {𝑈𝑖:𝑖∈𝐼}(𝑥) and hence there exist a finite fuzzy subset 𝐼𝛼of 𝐼 

such that  𝜇𝑈(𝑥) < 𝜇⋃  {𝑈𝑖:𝑖∈𝐼𝛼}(𝑥). This indicates that 𝑈 is 

𝐹𝑆𝑀𝑏 − compact.  

Definition 4.4  

          Two non empty fuzzy sub set 𝐴 & 𝐵 in a fuzzy topological 

space (𝑋, 𝜏) are said to be fuzzy simply𝑏 − separated (𝐹𝑆𝑀𝑏 − 

separated) if 𝐴𝑞𝑆𝑀𝑐𝑙(𝐵) & 𝐵𝑞𝑆𝑀𝑐𝑙(𝐴). 

Remark 4.1 

        Any two 𝐹𝑆𝑀𝑏 − separated sets are always disjoint but the 

converse need not true in general. 

Remark 4.2 

        Each two separated sets are 𝐹𝑆𝑀𝑏 − separated, since 

𝐹𝑆𝑀𝑏𝑐𝑙(𝐴) ⊂ 𝑏𝑐𝑙(𝐴). 

Theorem 4.4     

         Let 𝐴 & 𝐵 be non empty fuzzy subset of a fuzzy topological 

space (𝑋, 𝜏). Then 

 the following statement holds 

1- If 𝐴 & 𝐵 are 𝐹𝑆𝑀𝑏 − separated and 𝐴1 , 𝐵1 are non empty 

fuzzy sets such    
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   that 𝜇𝐴1
(𝑥) < 𝜇𝐴(𝑥) and 𝜇𝐵1

(𝑥) < 𝜇𝐵(𝑥) then 𝐴1 & 𝐵1 are 

also 𝐹𝑆𝑀𝑏 − separated. 

2- If 𝐴𝑞𝐵 and either both of 𝐴 & 𝐵 ∈ 𝐹𝑆𝑀𝑏𝑂(𝑋) or 𝐴 & 𝐵 ∈

𝐹𝑆𝑀𝑏𝐶(𝑋), then    

    𝐴 & 𝐵 are 𝐹𝑆𝑀𝑏 − separated. 

3- If either both of 𝐴 & 𝐵 ∈ 𝐹𝑆𝑀𝑏𝑂(𝑋) or 𝐴 & 𝐵 ∈ 𝐹𝑆𝑀𝑏𝐶(𝑋), 

and if 

    𝐻 = 𝐴 ∩ (𝑋 − 𝐵) and 𝐺 = 𝐵 ∩ (𝑋 − 𝐴) then 𝐻& 𝐺 are 

𝐹𝑆𝑀𝑏 − separated. 

Proof 

1- Since 𝜇𝐴1
(𝑥) < 𝜇𝐴(𝑥), so 𝜇𝑆𝑀𝑏𝑐𝑙(𝐴1)(𝑥) < 𝜇𝑆𝑀𝑏𝑐𝑙(𝐴)(𝑥) then 

𝐵1𝑞𝑆𝑀𝑏𝑐𝑙(𝐴1)  

𝐵1𝑞𝑆𝑀𝑏𝑐𝑙(𝐴), 𝐵𝑞𝑆𝑀𝑏𝑐𝑙(𝐴). Hence 𝐵1𝑞𝑆𝑀𝑏𝑐𝑙(𝐴1). Similarity, 

since 𝜇𝐵1
(𝑥) < 𝜇𝐵(𝑥), then 𝜇𝑆𝑀𝑏𝑐𝑙(𝐵1)(𝑥) < 𝜇𝑆𝑀𝑏𝑐𝑙(𝐵)(𝑥). 

Consequently, 𝐴1𝑞𝑆𝑀𝑐𝑙(𝐵1),  𝐴1𝑞𝑆𝑀𝑐𝑙(𝐵), 𝐴𝑞𝑆𝑀𝑏𝑐𝑙(𝐵). 

Then 𝐴1𝑞𝑆𝑀𝑐𝑙(𝐵). Therefore 𝐴 & 𝐵 are 𝐹𝑆𝑀𝑏 − separated.  

2- Let 𝐴 , 𝐵 ∈ 𝐹𝑆𝑀𝑏𝑂(𝑋). Thus 𝑋 − 𝐴 , 𝑋 − 𝐵 ∈ 𝐹𝑆𝑀𝑏𝐶(𝑋). 

Since 𝐴𝑞𝐵, then 

 𝜇𝐴(𝑥) < 𝜇𝑋−𝐵(𝑥). Therefore𝜇𝑆𝑀𝑏𝑐𝑙(𝐴)(𝑥) < 𝜇𝑋−𝐵(𝑥) = 𝑋 − 𝐵, 

since 

 𝑋 − 𝐵 ∈ 𝑆𝑀𝑏𝑐𝑙(𝐴) . Then 𝐵𝑞𝑆𝑀𝑏𝑐𝑙(𝐴) ⊂ 𝐵𝑞(𝑋 − 𝐵), then 

𝐵𝑞𝑆𝑀𝑏𝑐𝑙(𝐴). Similarly 𝐴𝑞𝑆𝑀𝑏𝑐𝑙(𝐵). Hence 𝐴 & 𝐵 are 𝐹𝑆𝑀𝑏 − 

separated.  

 3- Let 𝐴 , 𝐵 ∈ 𝐹𝑆𝑀𝑏𝑂(𝑋). Thus 𝑋 − 𝐴 , 𝑋 − 𝐵 ∈ 𝐹𝑆𝑀𝑏𝐶(𝑋). 

Since 𝜇𝐴(𝑥) < 𝑋 − 𝐵, and  𝜇𝑆𝑀𝑏𝑐𝑙(𝐻)(𝑥) < 𝜇𝑆𝑀𝑏𝑐𝑙(𝑋−𝐵)(𝑥) =

𝑋 − 𝐵, and 𝐵𝑞𝑆𝑀𝑏𝑐𝑙(𝐻), 𝐵𝑞(𝑋 − 𝐵)𝑞 𝑆𝑀𝑏𝑐𝑙(𝐻), 

𝐺𝑞𝑆𝑀𝑏𝑐𝑙(𝐻). Since 𝐺𝑞𝑋 − 𝐴. Then  𝜇𝑆𝑀𝑏𝑐𝑙(𝐺)(𝑥) <

𝜇𝑆𝑀𝑏𝑐𝑙(𝑋−𝐴)(𝑥) = 𝑋 − 𝐴, 
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 𝐻𝑞𝑆𝑀𝑏𝑐𝑙(𝐺) ⊂ 𝐻𝑞(𝑋 − 𝐴), 𝐴𝑞𝑆𝑀𝑏𝑐𝑙(𝐺). Therefore 

 (𝑋 − 𝐵)𝑞𝐴𝑞 𝐴 ∩ (𝑋 − 𝐵) ∩ 𝑆𝑀𝑏𝑐𝑙(𝐵) ∩ 𝑆𝑀𝑏𝑐𝑙(𝑋 −

𝐴)𝐻𝑞𝑆𝑀𝑏𝑐𝑙(𝐺). Thus  𝐻& 𝐺 are 𝐹𝑆𝑀 − separated. Let  𝐴 , 𝐵 ∈

𝐹𝑆𝑀𝑏𝐶(𝑋). Thus  𝐴 = 𝑆𝑀𝑏𝑐𝑙(𝐴), 𝐵 = 𝑆𝑀𝑏𝑐𝑙(𝐵). Since 

𝜇𝐻(𝑥) < 𝜇(𝑋−𝐵)(𝑥), then 𝐻𝑞𝑆𝑀𝑏𝑐𝑙(𝐵). Since𝜇𝑆𝑀𝑏𝑐𝑙(𝐺)∩𝐻(𝑥) <

𝜇𝐴∩(𝑋−𝐵)∩𝑆𝑀𝑏𝑐𝑙(𝐵)∩𝑆𝑀𝑏𝑐𝑙(𝑋−𝐴)(𝑥), s.t. 

𝐴 ∩ (𝑋 − 𝐵)𝑞𝑆𝑀𝑏𝑐𝑙(𝐵)𝑞𝑆𝑀𝑏𝑐𝑙(𝑋 − 𝐴) = 𝐴𝑞(𝑋 −

𝐵)𝑞𝑆𝑀𝑏𝑐𝑙(𝑋 − 𝐵). Therefore 𝑆𝑀𝑏𝑐𝑙(𝐺)𝑞𝐻. Similarly  

𝑆𝑀𝑏𝑐𝑙(𝐻)𝑞𝐺. Hence 𝐻& 𝐺 are 𝐹𝑆𝑀𝑏 − separated sets.     

Definition 4.5 

        A sub set 𝐺 of a fuzzy topological space (𝑋, 𝜏) is said to be 

fuzzy simply 𝑏 −  (𝐹𝑆𝑀𝑏 − connected) relative to (𝑋, 𝜏). If there 

are no 𝐹𝑆𝑀𝑏 − open sub set 𝐴 & 𝐵 of 𝑋 such that 𝐴 & 𝐵 are 

𝐹𝑆𝑀𝑏 − separated relative to (𝑋, 𝜏) and 𝐺 = 𝐴 ∪ 𝐵. 

Remark 4.3    

        For any fuzzy topological space (𝑋, 𝜏) every 𝐹𝑆𝑀𝑏 − 

connected is connected. But the converse is not true in general. 

Theorem 4.5    

        Two none empty fuzzy sets 𝐴 & 𝐵 in an fuzzy topological 

space (𝑋, 𝜏) are 𝐹𝑆𝑀𝑏 − separated if and only if there exist 

𝑈 , 𝑉 ∈ 𝐹𝑆𝑀𝑏𝑂(𝑋) such that 

 𝜇𝐴(𝑥) < 𝜇𝑈(𝑥), 𝜇𝐵(𝑥) < 𝜇𝑉(𝑥), 𝐴𝑞𝑉 & 𝐵𝑞𝑈. 

Proof 

         Let 𝐴 and 𝐵 be 𝐹𝑆𝑀𝑏 − separated sets. Let 𝑉 = 𝑋 −

𝑆𝑀𝑏𝑐𝑙(𝐴) and 

 𝑈 = 𝑋 − 𝑆𝑀𝑏𝑐𝑙(𝐵). Then 𝑈, 𝑉 ∈ 𝑆𝑀𝑏𝑂(𝑋), such that  𝜇𝐴(𝑥) <

𝜇𝑈(𝑥), 

 𝜇𝐵(𝑥) < 𝜇𝑉(𝑥) & 𝐴𝑞𝑉, 𝐵𝑞𝑈. Conversely, let, 𝑈, 𝑉 ∈

𝑆𝑀𝑏𝑂(𝑋), 𝜇𝐴(𝑥) < 𝜇𝑈(𝑥), 
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 𝜇𝐵(𝑥) < 𝜇𝑉(𝑥) & 𝐴𝑞𝑉, 𝐵𝑞𝑈. Since 𝑋 − 𝑉, 𝑋 − 𝑈 ∈ 𝑆𝑀𝑏𝐶(𝑋), 

then 

 𝜇𝑆𝑀𝑏𝑐𝑙(𝐴)(𝑥) < 𝜇𝑋−𝑉(𝑥) < 𝜇𝑋−𝐵(𝑥)&  𝜇𝑆𝑀𝑏𝑐𝑙(𝐵)(𝑥) <

𝜇𝑋−𝑈(𝑥) < 𝜇𝑋−𝐴(𝑥), therefore 𝑆𝑀𝑏𝑐𝑙(𝐴)𝑞𝐵&𝑆𝑀𝑏𝑐𝑙(𝐵)𝑞𝐴. 

Hence 𝐴 & 𝐵 are 𝐹𝑆𝑀𝑏 − separated sets.   

Theorem 4.6    

         Every 𝐹𝑏 − compact space is 𝐹 − compact space. 

Proof 

        Suppose that (𝑋, 𝜏) is a fuzzy𝑏 − compact space, and let the 

collection     

𝑊 = {𝐴𝑖: 𝐴𝑖 ∈ 𝐼𝑥, 𝑖 ∈ 𝐼} be a fuzzy open cover of 𝑋. Since 

𝑆𝑢𝑝{𝜇𝐴(𝑥)} = 1, then 𝑋 =∪ 𝐴. By (every fuzzy open cover is a 

fuzzy 𝑏 − cover) then 𝑊 is fuzzy 𝑏 − open cover of a fuzzy 𝑏 −

 compact space, then 𝑋 has a finite sub cover which belong to 𝑊 

Therefore 𝑋 is a fuzzy compact space.  

Theorem 4.7       

         Every 𝐹𝑏 − closed sub set of a 𝐹𝑏 − compact space is 𝐹 − 

compact. 

Proof 

        Suppose that (𝑋, 𝜏) is a fuzzy 𝑏 − compact space, and 𝐺 is a 

fuzzy compact. Let  

𝑊 = {𝐴𝑖: 𝐴𝑖 ∈ 𝐼𝑥, 𝑖 ∈ 𝐼} be a fuzzy open cover of 𝐺 in(𝑋, 𝜏). 

Since 𝐺 is a subset of 𝑊 then  𝜇𝐺(𝑥) ≤ 𝑠𝑢𝑝{𝜇𝐴(𝑥)}. So that, 𝑊 

is a fuzzy 𝑏 − open cover of 𝐺, since 𝐺 is a fuzzy 𝑏 − closed 

subset of 𝑋, then 𝐺𝐶 is a fuzzy 𝑏 − open subset of 𝑋. Therefore 

𝑊 ∪ 𝐺𝐶 is a fuzzy open cover of 𝑋, which is fuzzy 𝑏 − compact 

space. Then there exist members of 𝑊 such that 𝑋 = 𝐴𝑖 ∪ {𝐺𝐶}, 

i.e. 𝑋 has two finite sub cover {𝐴𝑖 , 𝐺𝐶} since 𝜇𝐺(𝑥) ≤ 1, 

then 𝐺 ⊆ 𝑋 and 𝐺𝐶 cover no part of  𝐺. Hence, 
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 𝜇𝐺(𝑥) ≤ 𝑠𝑢𝑝{𝜇𝐴(𝑥)}, so 𝐺 ⊆ 𝐴𝑖. Therefore 𝐺 is a fuzzy 

compact. 

Remark 4.4    

         A 𝐹𝑏 − closed sub set of a 𝐹 − compact need not be 

compact. 

Proposition 4.1  

         Let (𝑋, 𝜏) be an 𝐹 − topological space if 𝐴 and 𝐵 are two  

𝐹𝑏 − compact sub set of 𝑋, then 𝐴 ∪ 𝐵 is also 𝐹𝑏 − compact. 

Proof  

         Let 𝑊 = {𝐴𝑖: 𝐴𝑖 ∈ 𝐼𝑥, 𝑖 ∈ 𝐼} be a 𝐹𝑏 − open cover of 

𝐴 ∪ 𝐵, then 

 𝜇𝐴∪𝐵(𝑥) ≤ 𝑆𝑢𝑝{𝜇𝐴𝑖
(𝑥): 𝑖 ∈ 𝐼}, so 𝑀𝑎𝑥{𝜇𝐴(𝑥), 𝜇𝐵(𝑥)} ≤

𝑆𝑢𝑝{𝜇𝐴𝑖
(𝑥): 𝑖 ∈ 𝐼}, therefore 𝐴 ∪ 𝐵 ⊆ 𝐴𝑖 , 𝑖 ∈ 𝐼. Since 𝜇𝐴(𝑥) ≤

 𝜇𝐴∪𝐵(𝑥), then 𝐴 ⊆ 𝐴 ∪ 𝐵, also 

 𝜇𝐵(𝑥) ≤  𝜇𝐴∪𝐵(𝑥) i.e.  𝐵 ⊆ 𝐴 ∪ 𝐵. So {𝐴𝑖 , 𝑖 ∈ 𝐼} is a fuzzy 𝑏 − 

open cover of 𝐴, and a fuzzy 𝑏 − open cover of 𝐵. Since 𝐴 & 𝐵 

are two fuzzy 𝑏 − compact sets, then there exist a finite sub 

cover (𝐴1, 𝐴2, … , 𝐴𝑛), which covering 𝐴 belong to {𝐴𝑖 , 𝑖 ∈ 𝐼}. 

Then𝜇𝐴(𝑥) ≤  𝑀𝑎𝑥{𝜇𝐴𝑖
(𝑥): 𝑖 ∈ 𝐼}, so 𝐴 ⊆ 𝐴𝑖 , 𝑖 = 1,2, … , 𝑛, and 

there exist a finite sub cover (𝐴1, 𝐴2, … , 𝐴𝑚) which covering  𝐵 

belong to {𝐴𝑖 , 𝑖 ∈ 𝐼}. Then 

 𝜇𝐵(𝑥) ≤  𝑀𝑎𝑥{𝜇𝐴𝑖
(𝑥): 𝑖 ∈ 𝐼}, so 𝐵 ⊆ 𝐴𝑖: 𝑖 = 1,2, … , 𝑚. Therefore 

 𝜇𝐴∪𝐵(𝑥) ≤ 𝑆𝑢𝑝{𝜇𝐴𝑖
(𝑥): 𝑖 = 1,2, … , 𝑛 + 𝑚}, then 𝐴 ∪ 𝐵 ⊆

𝐴𝑖 , 𝑖 = 1,2, … , 𝑛 + 𝑚. Then 𝐴 ∪ 𝐵 is 𝐹𝑏 − compact.    

Proposition 4.2    

         Let (𝑋, 𝜏) be an 𝐹 − topological space if 𝐴 and 𝐵 are two  

𝐹𝑏 − compact sub set  

of 𝑋, then 𝐴 ∩ 𝐵 need not be 𝐹𝑏 compact. 
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