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1. Introduction 

At present  many researchers are 

investigating different types of generalized 

closed sets and their various properties in 

general topology which leads use of general 

topology and bitopology in different 

branches of science. Fuzzy version of 

different types of generalized closed sets are 

being investigated in fuzzy topology.  

 

M.S. El-Naschie [7,8] showed importance 

and uses of general topology and 

generalized closed sets in quantum physics, 

high energy physics and superstring theory 

of physics. 

  

N. Levine [2] introduced the concept of 

generalized closed set (briefly 𝑔-closed set). 

An ideal  𝐼 in a topological space (𝑋, 𝜏) is a 

non-empty collection of subsets of 𝑋 

satisfying the following two properties:   

(1) 𝐴 ∈ 𝐼 and 𝐵 ⊂ 𝐴 implies 𝐵 ∈ 𝐼. 

(2) 𝐴 ∈ 𝛪  and 𝐵 ∈ 𝛪  implies 𝐴 ∪ 𝐵 ∈ 𝐼. 

A topological space (𝑋, 𝜏) with an ideal 𝐼 is 

called ideal topological space and it is 

denoted by (𝑋, 𝜏, 𝛪). Kuratowski [3] defined  

 

local function of 𝐴 with respect to 𝛪 and 

𝜏 (briefly 𝐴*) as for a subset  𝐴 ⊆  𝑋, 𝐴*(𝛪) = 

{𝑥 ∈ 𝑋 |𝑈 ∩ 𝐴 ∉ 𝛪 for every neighbourhood 

𝑈  of 𝑥}.  

Kasahara [5] defined 𝛾 operation on the 

topology 𝜏 on a given topological space 

(𝑋, 𝜏)  is a  function 𝛾: 𝜏 → 𝑃 𝑋    such that 

𝑉 ⊆ 𝑉𝛾  for each  𝑉 ∈ 𝜏. Tong [13] defined 

the 𝛾-operation as expansion. The following 

operators are examples of the operation  𝛾 

viz. the closure operator 𝛾𝑐𝑙  defined by  𝛾 

(𝑈) =𝐶𝑙(𝑈), the identity operator 𝛾𝑖𝑑  defined 

by 𝛾 (𝑈) = 𝑈 and the interior-closure 

operator 𝛾𝑖𝑐  defined by 𝛾 (𝑈)=𝐼𝑛𝑡(𝐶𝑙 (𝑈)) .  

Definition 1.1. (Levine [2] )  A subset 𝐴 of 

a topological  space (𝑋, 𝜏)  is called 

generalized closed set ( briefly 𝑔-closed ) if  

𝑐𝑙(𝐴) ⊆ 𝑈 whenever 𝐴 ⊆  𝑈 and 𝑈 is open. 

Definition 1.2. (Dontchev et.al. [1]) (𝐼,𝛾)-

generalised closed [briefly (𝛪,𝛾)- 𝑔-closed] if 

𝐴*⊆ 𝑈𝛾  whenever 𝐴 ⊆ 𝑈 and  ∈ 𝜏. 

𝛪- 𝑔-closed if 𝐴*⊆ 𝑈  whenever 𝐴 ⊆ 𝑈 and  

∈ 𝜏. 

Dontchev et.al. [1] discussed one lemma. 

The lemma is - 

Lemma 1.1. (Dontchev et.al. [1], 

lemma2.6) If 𝐴 and 𝐵 are the subsets of 

(𝑋, 𝜏, 𝐼)  then (𝐴 ∩ 𝐵)* ⊆ 𝐴*∩  𝐵*. 

2.  (𝜸, 𝜹)-𝒈-closed set 

Definition 2.1. A subset 𝐴 of an ideal 

topological  space (𝑋, 𝜏, 𝐼) is said to be (𝛾, 𝛿)-

g-closed set (briefly (𝛾, 𝛿)-𝑔𝑐) if 𝑈𝛾 ⊆ 𝐴*⊆

𝑈𝛿whenever 𝐴 ⊆  𝑈 and 𝑈 ∈ 𝜏.  𝐴 is said to 

be an  (𝛾, 𝛿)-𝑔𝑜  if (𝑋\𝐴) is an (𝛾, 𝛿)-𝑔𝑐. We 

call (𝑋, 𝜏, 𝐼, 𝛾, 𝛿) as dual operation ideal 

topological space (DOITS) . 
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Let (𝑋, 𝜏, 𝐼1 , 𝛾, 𝛿) and (𝑌, 𝜗, 𝐼2, 𝜁, 𝜂) be two 

DOITS.  Then (𝐴 × 𝐵)⊆ 𝑋 × 𝑌 is said to be 

(𝛾𝛿 , 𝜁𝜂)-𝑔𝑐 if 𝑈𝛾 × 𝑉𝜁 ⊆ (𝐴 × 𝐵)*⊆ 𝑈𝛿 × 𝑉𝜂  

whenever (𝐴 × 𝐵)⊆ 𝑈 × 𝑉 ; 𝑈 × 𝑉 ∈ 𝜇 ×

𝜌;  where 𝜇 × 𝜌  is product topology of 𝑋 × 𝑌. 

We define ideal in product topological space 

as if 𝐼1 and 𝐼2 are ideals of ideal topological 

spaces (𝑋, 𝜏, 𝐼1) and (𝑌, 𝜗, 𝐼2) respectively 

then 𝐼1 × 𝐼2 =  𝐴 × 𝐵  𝐴 ∈ 𝐼1, 𝐵 ∈ 𝐼2} is ideal 

of product topological space (𝐴 × 𝐵, 𝜇 × 𝜌) ; 

where 𝜇 × 𝜌 is the product topology. 

Hence we define (𝐴 × 𝐵)*=   𝑥, 𝑦  (𝑈 ×

𝑉 ) ∩ (𝐴 × 𝐵) ⊈ 𝑀 × 𝑁, 𝑀 ∈ 𝐼1, 𝑁 ∈ 𝐼2; 

𝑥 ∈ 𝑈, 𝑦 ∈ 𝑉; 𝑈 ∈ 𝜏, 𝑉 ∈ 𝜗}. 

The set of all (𝛾, 𝛿)-𝑔𝑐 of DOITS (𝑋, 𝜏, 𝐼, 𝛾, 𝛿) 

is denoted by 𝑔𝑐(𝑋). 

Example 2.1. Let 𝐴  be a subset of a DOITS 

(𝑋, 𝜏, 𝐼, 𝛾, 𝛿) where 𝑋 = {𝑎, 𝑏, 𝑐},  𝜏 =

{∅, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}} , 𝛪 =  ∅,  𝑐  ; let us 

define 𝛾, 𝛿 operator such that 𝑈𝛾=𝑈 and 𝑈𝛿= 

𝐶𝑙(𝑈)  

Consider 𝐴= {𝑎, 𝑏}, and 𝑈 = {𝑎, 𝑏}, then 

clearly 𝐴 ⊆ 𝑈 and 𝑈 ∈  𝜏.Then we have  𝑈𝛾= 

𝛾 𝑈  = {𝑎, 𝑏} and 𝑈𝛿= 𝐶𝑙(𝑈)= 𝑋. Using the 

definition of 𝐴*(𝛪), 𝐴*= {𝑎, 𝑏, 𝑐}. 

 Next we consider = {𝑎, 𝑏, 𝑐} , then clearly 

𝐴 ⊆  𝑈 and 𝑈 ∈  𝜏. Then we have  𝑈𝛾= 

𝛾 𝑈  = 𝑋 and 𝑈𝛿 =  𝐶𝑙  𝑈 =  𝑋 .So, 𝑈𝛾 ⊆

 𝐴*⊆ 𝑈𝛿  whenever 𝐴 ⊆  𝑈 and 𝑈 ∈ 𝜏. Thus 

𝐴 =  {𝑎, 𝑏} is a   (𝛾𝑖𝑑 , 𝛿𝑐𝑙 )-𝑔𝑐 

Theorem 2.1. Let (𝑋, 𝜏, 𝐼, 𝛾, 𝛿) be DOITS. If 

𝐴 and 𝐵 are (𝛾, 𝛿)-𝑔𝑐 then (𝐴 ∪ 𝐵) is also 

(𝛾, 𝛿)-𝑔𝑐. 

Proof. Let (𝐴 ∪ 𝐵) ⊆ 𝑈 and 𝑈 ∈ 𝜏. Then  

𝐴 ⊆ 𝑈 and 𝐵 ⊆ 𝑈. As  𝐴 and 𝐵 are (𝛾, 𝛿)-𝑔𝑐, 

so   𝑈𝛾 ⊆ 𝐴*⊆ 𝑈𝛿  and    𝑈𝛾 ⊆ 𝐵*⊆ 𝑈𝛿 .  Now 

we know that (𝐴 ∪ 𝐵)*= 𝐴*∪ 𝐵*. Hence 

   𝑈𝛾 ⊆ (𝐴 ∪ 𝐵)*⊆ 𝑈𝛿 .  Hence result. 

 

Theorem 2.2.  Subset of a (𝛾, 𝛿)-𝑔𝑐 need not 

to be a (𝛾, 𝛿)-𝑔𝑐. 

For the  above theorem; we have the 

following example. 

Example 2.2. Let (𝑋, 𝜏, 𝐼, 𝛾, 𝛿) be a DOITS 

where 𝑋 =  {𝑎, 𝑏, 𝑐},  𝜏 = { ∅, 𝑋, 

{𝑎}, {𝑏}, {𝑎, 𝑏}},   𝛪 =  ∅,  𝑐  .  Let us define 

𝛾, 𝛿 operator such that 𝑈𝛾= 𝑈 and 𝑈𝛿= 

𝐶𝑙 (𝑈). Let 𝐴 =  𝑎, 𝑏, 𝑐 , 𝐵 =   𝑎, 𝑏 , 𝐶 = {𝑎} 
then 𝐴 and 𝐵 are (𝛾𝑖𝑑 , 𝛿𝑐𝑙 )-𝑔𝑐. But 𝐶 is not 

(𝛾𝑖𝑑 , 𝛿𝑐𝑙 )-𝑔𝑐. 

Theorem 2.3.  Superset of a (𝛾, 𝛿)-𝑔𝑐 is 

always a (𝛾, 𝛿)-𝑔𝑐. 

Proof. Let (𝑋, 𝜏, 𝐼, 𝛾, 𝛿) be DOITS and 𝐴 ⊂ 𝐵 

where 𝐴 ⊆  𝑋 and 𝐵 ⊆  𝑋; 𝐴 is (𝛾, 𝛿)-𝑔𝑐. If 

possible consider that 𝐵 ⊆  𝑈, 𝑈 ∈  𝜏 but 𝐵 is 

not (𝛾, 𝛿)-𝑔𝑐. Then clearly 𝑈𝛾 ⊆  𝐴*⊆  𝐵* 

but 𝐵*⊈ 𝑈𝛿 ; which contradicts the fact 𝐴 is 

(𝛾, 𝛿)-𝑔𝑐. Hence 𝐵 is (𝛾, 𝛿)-𝑔𝑐. 

Remark 2.1.  is  not  a (𝛾, 𝛿)-𝑔𝑐 but 𝑋 not 

necessarily  (𝛾, 𝛿)-𝑔𝑐. 

Proof. Let ∅ ⊆  𝑈, 𝑈 ∈  𝜏. As *= ∅. If 

possible consider that  is a (𝛾, 𝛿)-𝑔𝑐. Then 

𝑈𝛾 ⊆  ∅ ⊆  𝑈𝛿 .    If 𝑈 ≠ ∅ ,From definition of 

𝛾- operator;   ∅ ⊆  𝑈 ⊆  𝑈𝛾 ⊆  ∅. Hence 𝑈 

= ∅ ; a contradiction  and so  is  not  a 

(𝛾, 𝛿)-𝑔𝑐. 

It can be easily verified that if 𝑋 =
 {𝑎, 𝑏, 𝑐}, 𝜏 = {∅, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}}, 𝛪 =
 {∅, {𝑐}}, let us define 𝛾, 𝛿 operator such that 

𝑈𝛾= 𝑈 and 𝑈𝛿= 𝐶𝑙(𝑈) then 𝑋 is (𝛾𝑖𝑑 , 𝛿𝑐𝑙 )-𝑔𝑐. 

But if  𝑋 =  {𝑎, 𝑏}, 𝜏 = {∅, 𝑋, {𝑎}}, 𝛪 =
 {∅, {𝑎}}, let us define 𝛾, 𝛿 operator such that 

𝑈𝛾= 𝑈 and 𝑈𝛿= 𝐶𝑙(𝑈) then 𝑋 is not (𝛾𝑖𝑑 , 𝛿𝑐𝑙 )-

𝑔𝑐. 

From Theorem 2.2, it is clear that 

intersection of any two (𝛾, 𝛿)-𝑔𝑐 of DOITS 

(𝑋, 𝜏, 𝐼, 𝛾, 𝛿) need not be an (𝛾, 𝛿)-𝑔𝑐. 

Theorem 2.4.  Let (𝑋, 𝜏, 𝐼1, 𝛾, 𝛿) and 

(𝑌, 𝜗, 𝐼2, 𝜁, 𝜂) be two DOITS. If 𝐴 is (𝛾, 𝛿)-𝑔𝑐 

and 𝐵 is (𝜁, 𝜂)-𝑔𝑐 then (𝐴 × 𝐵)⊆ 𝑋 × 𝑌 is said 

to be (𝛾𝛿 , 𝜁𝜂)-𝑔𝑐. 

Proof. It is easy to check that (𝐴 × 𝐵)*=

 𝐴*× 𝐵*. Hence easy to prove. 

Definition 2.2. Let (𝑋, 𝜏, 𝛪) be an ideal 

topological space and 𝐴 ⊆ 𝑋. Then 𝐴 is said 
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to be 𝛪𝑆- 𝑔-closed if 𝐴*⊆  𝑈 ∩ 𝑆 

whenever 𝐴 ⊆ 𝑈 and 𝑈 ∈ 𝜏 and 𝑆 ⊆ 𝑋. 

Definition 2.3. Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿)  be a DOITS 

and 𝐴 ⊆ 𝑋 then 𝐴 is said to be 𝛪-(𝛾, 𝛿)-𝑔𝑐 if - 

  (1) 𝐴 is (𝛾, 𝛿)-𝑔𝑐.  

  (2) 𝐴 is  𝛪-𝑔-closed set. 

  (3) 𝑈𝛾=𝑈𝛿  whenever 𝛾 ≠ 𝛿  

Example 2.3. Let (𝑋, 𝜏, 𝛪 , 𝛾, 𝛿)  be a DOITS 

where 𝑋 = {𝑎, 𝑏, 𝑐} , 𝜏 = {∅, 𝑋, {𝑎}, {𝑏}, {𝑎, 𝑏}}, 
𝛪 =  {∅, {𝑐}} , 𝐴 = {𝑎, 𝑏, 𝑐} then  𝑈 =  𝑋 , we 

define 𝛾, 𝛿 such that 𝑈𝛾= 𝐼𝑛𝑡 (𝐶𝑙(𝑈)) and 

𝑈𝛿= 𝑈 then 𝐴 is an  𝛪 –(𝛾𝑖𝑐 , 𝛿𝑖𝑑 )- 𝑔𝑐. 

Theorem 2.5.  Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿)  be a DOITS 

and 𝐴, 𝐹 ⊆ 𝑋. If 𝐴 is 𝛪-(𝛾, 𝛿)-𝑔𝑐 and 𝐹 is both 

closed and 𝜏*-closed then (𝐴 ∩ 𝐹) is 𝛪-𝑔-

closed set but not necessarily 𝛪-(𝛾, 𝛿)-𝑔𝑐.     

Proof.  Let   (𝐴 ∩ 𝐹) ⊆ 𝑈, 𝑈 ∈ 𝜏 . Then  𝐴 

⊆ 𝑈 ∪  𝑋\𝐹 .  As  𝐴 is  𝛪-𝑔-closed set.  𝐴*⊆   

𝑈 ∪  𝑋\𝐹 .  which implies  𝐴*∩ 𝐹 ⊆ 𝑈.         

Now (𝐴 ∩ 𝐹)*⊆ 𝐴*∩ 𝐹 ⊆ 𝑈.   Thus  (𝐴 ∩ 𝐹) 

is 𝛪-𝑔-closed .  

Theorem 2.6.  Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿)  be a DOITS 

and 𝐴, 𝐹 ⊆ 𝑋. If 𝐴 is 𝛪𝑆-𝑔𝑐  and 𝐹 is both 

closed and 𝜏*-closed. If (𝑈 ∩ 𝑆) is clopen for 

all 𝑈 ∈ 𝜏 and 𝑆 ⊆ 𝑋, then (𝐴 ∩ 𝐹) is  𝛪𝑆-𝑔𝑐.    

Theorem 2.7. Let 𝐴 be a subset of (𝑋, 𝜏, 𝐼)  

and  𝛾1, 𝛾2 and 𝛿1,𝛿2 are operations and 

𝛾1 ∧ 𝛾2 ≠ 𝛿1 ∧ 𝛿2 then  

   (1) If 𝐴 is both (𝛾1, 𝛿1)- 𝑔𝑐 and (𝛾2, 𝛿2)- 𝑔𝑐 

then   𝐴 is (𝛾1 ∧ 𝛾2,  𝛿1 ∧ 𝛿2 )- 𝑔𝑐. 

  (2) with respect to  (1); if 𝛾1, 𝛾2 and 𝛿1,𝛿2 
are mutually dual then 𝐴 is 𝛪-(𝛾1 ∧ 𝛾2,  𝛿1 ∧
𝛿2 )- 𝑔𝑐. where 𝛾1 ∧ 𝛾2 and 𝛿1 ∧ 𝛿2  are 

defined by 𝑈𝛾1∧𝛾2=  𝑈𝛾 ∩ 𝑈𝛿  and   𝑈𝛿1∧𝛿2=  

𝑈𝛿1 ∩ 𝑈𝛿2  for each 𝑈 ∈  𝜏 . 

Proof. (1) is easy to prove and so omitted.  

(2) Since  𝛾1, 𝛾2 and 𝛿1,𝛿2 are mutually dual; 

hence 𝑈𝛾1∧𝛾2 = 𝑈 and   𝑈𝛿1∧𝛿2 = 𝑈. As it 

satisfies  all three conditions of definition 

2.3, hence 𝐴 is 𝛪-(𝛾1 ∧ 𝛾2,  𝛿1 ∧ 𝛿2 )- 𝑔𝑐. 

Definition 2.4. Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿) be a DOITS 

and 𝐴 ⊆ 𝑋. we define (𝛾, 𝛿)-𝑐𝑙 𝐴 =∩
  𝑀 𝐴 ⊆ 𝑀, 𝑀 ∈ 𝑔𝑐(𝑋)} and (𝛾, 𝛿)-𝑖𝑛𝑡 𝐴 =∪
  𝑅 𝑅 ⊆ 𝐴, 𝑅 ∈ 𝑔𝑜(𝑋)}.  𝐴 is called (𝛾, 𝛿)-

closed if (𝛾, 𝛿)-𝑐𝑙 𝐴 = 𝐴. 

Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿)  and  (𝑌, 𝜗, 𝐼2, 𝜁, 𝜂) be two 

DOITS. Let 𝐴 ⊆ 𝑋, 𝐵 ⊆ 𝑌. then (𝛾𝛿 , 𝜁𝜂)-

𝑐𝑙 𝐴 × 𝐵 =∩  𝐶 × 𝐷  𝐴 × 𝐵 ⊆ 𝐶 × 𝐷, 𝐶 ∈
𝑔𝑐 𝑋 , 𝐷 ∈ 𝑔𝑐(𝑌)} and (𝛾𝛿 , 𝜁𝜂)-𝑖𝑛𝑡 𝐴 × 𝐵 =

∪  𝐶 × 𝐷  𝐶 × 𝐷 ⊆ 𝐴 × 𝐵, 𝐶 ∈ 𝑔𝑜 𝑋 , 𝐷 ∈
𝑔𝑜(𝑌)}. Now we call 𝐴 × 𝐵 as product-(𝛾, 𝛿)-

closed if (𝛾𝛿 , 𝜁𝜂)-𝑐𝑙 𝐴 × 𝐵 = 𝐴 × 𝐵. 

Lemma 2.1. Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿) be a DOITS 

and 𝐴 ⊆ 𝑋. then – 

(1) (𝛾, 𝛿)-𝑐𝑙 𝑋\𝐴 = 𝑋\(𝛾, 𝛿)-𝑖𝑛𝑡 𝐴 .       

(2) (𝛾, 𝛿)-𝑖𝑛𝑡 𝑋\𝐴 = 𝑋\(𝛾, 𝛿)-𝑐𝑙 𝐴 .       

Lemma 2.2. Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿) be a DOITS 

and 𝐴, 𝐵 ⊆ 𝑋, then- 

(1) 𝐴 ⊆(𝛾, 𝛿)-𝑐𝑙 𝐴    

(2) 𝐴 ⊆ 𝐵 ⇒ (𝛾, 𝛿)-𝑐𝑙 𝐴   (𝛾, 𝛿)-𝑐𝑙 𝐵    

(3) (𝛾, 𝛿)-𝑐𝑙 𝐴 ∪ 𝐵 = (𝛾, 𝛿)-𝑐𝑙 𝐴   (𝛾, 𝛿)-

𝑐𝑙 𝐵  . 

(4) (𝛾, 𝛿)-𝑐𝑙(𝐴 ∩ 𝐵)  (𝛾, 𝛿)-𝑐𝑙 𝐴   (𝛾, 𝛿)-

𝑐𝑙 𝐵     

Lemma 2.3. Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿) be a DOITS 

and 𝐴, 𝐵 ⊆ 𝑋, then- 

(1) (𝛾, 𝛿)-𝑖𝑛𝑡 𝐴  ⊆ 𝐴 

(2) 𝐴 ⊆ 𝐵 ⇒ (𝛾, 𝛿)-𝑖𝑛𝑡 𝐴   (𝛾, 𝛿)-𝑖𝑛𝑡 𝐵    

(3) (𝛾, 𝛿)-𝑖𝑛𝑡 𝐴 ∪ 𝐵 ⊇ (𝛾, 𝛿)-𝑖𝑛𝑡 𝐴   (𝛾, 𝛿)-

𝑖𝑛𝑡 𝐵  . 

(4) (𝛾, 𝛿)-𝑖𝑛𝑡(𝐴 ∩ 𝐵)  (𝛾, 𝛿)-𝑖𝑛𝑡 𝐴   (𝛾, 𝛿)-

𝑖𝑛𝑡 𝐵     

Theorem 2.8. Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿) be a DOITS 

and 𝐴 ⊆ 𝑋. If 𝐴 is (𝛾, 𝛿)-𝑔𝑐 then (𝛾, 𝛿)-

𝑐𝑙 𝐴 \ 𝐴 contains no non-empty (𝛾, 𝛿)-𝑔𝑜. 

Proof. Let 𝐹 ≠ ∅ and 𝐹 is (𝛾, 𝛿)-𝑔𝑜 such that 

𝐹 ⊆(𝛾, 𝛿)-𝑐𝑙 𝐴 \ 𝐴. Then 𝐹 ⊆(𝑋\𝐴). Then 

clearly 𝐹 ⊆(𝛾, 𝛿)-𝑐𝑙 𝐴 ∩ (𝑋\ (𝛾, 𝛿) −
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𝑐𝑙 𝐴 )= ∅. Hence 𝐹 = ∅, a contradiction and 

hence proved. 

Lemma 2.4. Let (𝑋, 𝜏, 𝛪, 𝛾, 𝛿) be a DOITS 

and 𝐴 ⊆ 𝑋. Then following result holds – 

(1) 𝐴 ⊆ 𝐾𝑒𝑟 𝐴    

(2) 𝐴 ⊆ 𝐵 ⇒ 𝐾𝑒𝑟 𝐴   ⊆ 𝐾𝑒𝑟 𝐵  . 

(3) 𝑥 ∈ 𝐾𝑒𝑟 𝐴   if and only if 𝐴 ∩ 𝑀 ≠ ∅ 

where 𝑥 ∈ 𝑀, 𝑀 ∈ 𝑔𝑐 𝑋 . 

Proof. (3) Let ∈ 𝐾𝑒𝑟 𝐴  . If possible let us 

consider that  𝐴 ∩ 𝑀 = ∅ where 𝑥 ∈ 𝑀, 𝑀 ∈
𝑔𝑐 𝑋 . Then 𝐴 ⊆  𝑋\𝑀 ⇒ ker 𝐴 ⊆
ker 𝑋\𝑀 = 𝑋\𝑀. Thus 𝑥 ∉ 𝑀, a 

contradiction and hence 𝐴 ∩ 𝑀 ≠ ∅. 

Conversely, Let 𝑥 ∉ 𝐾𝑒𝑟 𝐴  and 𝐴 ∩ 𝑀 ≠ ∅ 

where 𝑥 ∈ 𝑀, 𝑀 ∈ 𝑔𝑐 𝑋 . Then ∃ 𝑈 ∈
𝑔𝑜 𝑋 , 𝑥 ∉ 𝑈, 𝐴 ⊆ 𝑈.  Thus  𝐴 ∩ (𝑋\𝑈) ≠ ∅ 

implies 𝐴 ⊈ 𝑈, a contradiction. Thus 
𝑥 ∈ 𝐾𝑒𝑟 𝐴 . 

4. Conclusion 

In this paper we investigate a special kind of 

generalized closed set in general topology; 

whose fuzzy version may be useful in 

various aspects.  
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