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Abstract 

Our scope of this article is to construct a new concept of 𝜇𝐼𝑔-locally closed sets in 

Generalized intuitionistic topological space(GITS). Some characterizations are to be 

evaluated. Also introduced ⋀𝐿𝐶
⋆ - set in GITS which is derived from 𝜇𝐼𝑔-locally closed set and 

discuss the natures and their behaviours. 
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1.INTRODUCTION AND PRELIMINARIES:  

      The concept of intuitionistic set(IS) was first coined by Coker[6]. 𝜇𝐼𝑔-CSGITS derived 

from generalized intuitionistic topological space (GITS) and their attributes are discussed by 

P.Sivagami et.al[15]. Various concepts of topological spaces is based on the generalization of 

closed set. In 1989, the locally closed set were putforth by Ganster and Reilly[12] and they 

used this concept to retrieve LC-continuity. The locally closed set is the intersection of an 

open and closed subsets of 𝑋  which was brought out by Bourbaki[4] in 1966. In 1986, 

Maki[2] continued the work of Levine and Dunham on generalized closed sets and exposure 

operators by introducing the notion of ∧-set in topological space. ∧-set is a set 𝐴 of 𝑋 (= 

kernel set),ie to the intersection of all open sets containing 𝐴. Caldas and others introducing 

∧𝑠-sets and ∨𝑠-sets. In this paper we discuss the properties of 𝜇𝐼g-locally closed sets, ⋀𝐿𝐶
⋆ - set 

and ⋁𝐿𝐶
⋆ -set as well as their relations are to be studied. Throughout this paper, we discussed 

the non-void set 𝑋 and mentioned GITS (𝑋, 𝜇𝐼)  as 𝑋 and we call 〈𝑋, 𝜙, 𝑋〉 as 𝔈, 〈𝑋, 𝜙, 𝜙〉 as  
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𝒪 and 〈𝑋, 𝑋, 𝜙〉 as Ứ. We recall the following definitions and results which are useful in the 

sequel. 

Definition:1.1[15] Let 𝜇𝐼 be the collection of ISs of 𝑋. Then 𝑋 is said to be GITS if 𝜙˷∈𝜇𝐼 

and ⋃ 𝒰𝑖 ,𝑖 𝒰𝑖 ∈ 𝜇𝐼. Then the components of 𝜇𝐼 are named as  𝜇𝐼-open and their inverses are 

termed as 𝜇𝐼-closed sets. Also their closure and interior are as given below,𝑐𝜇𝐼 
(𝐴) =

⋂{𝐹: 𝐹 ∈ 𝜇𝐼
c, 𝐴 ⊆ 𝐹}  and 𝑖𝜇𝐼 

(𝐴)  =∪ {𝐺: 𝐺 ∈ 𝜇𝐼, 𝐺 ⊆ 𝐴}. 

Definition:1.2[15] If 𝑐𝜇𝐼 
(𝐴) ⊆ 𝑈 whenever 𝐴 ⊆ 𝑈 where 𝑈 ∈ 𝜇𝐼 then 𝐴 ⊆ 𝑋 is called 𝜇𝐼𝑔-

closed set (𝜇𝐼g-CSGITS) and their closure and interior are defined as follows, 𝑐𝜇𝐼
∗ (𝐴) =

⋂{𝐹: 𝐹 is 𝜇𝐼𝑔-CSGITS and 𝐴 ⊆ 𝐹} and 𝑖𝜇𝐼
∗ (𝐴) =∪ {𝐺: 𝐺 is 𝜇𝐼𝑔-open set (𝜇𝐼g-OSGITS), 𝐺 ⊆

𝐴}.  

Definition:1.3[10] An ISs 𝐴 of 𝑋 is said to be 𝜇𝐼g-NDGITS if the 𝜇𝐼g-closure of 𝐴 contains 

no 𝜇𝐼g- interior points or 𝑖𝜇𝐼
∗  (𝑐𝜇𝐼

∗ (𝐴)) = 𝔈. 

Definition:1.4[10] If𝑐𝜇𝐼
∗ (𝐴) = 𝑋~in 𝑋 then 𝐴 is named as 𝜇𝐼g-Dense set (𝜇𝐼g-DGITS).  

Theorem:1.5[10] Let 𝐴 be an ISs of 𝑋. If 𝐴 ∈Nd*(𝜇𝐼)  in𝑋, then 𝑖𝜇𝐼
∗ (𝐴) = 𝔈.  

Theorem:1.6[15] Every 𝜇𝐼-open set (𝜇𝐼-closed set) in 𝑋 is 𝜇𝐼𝑔-OSGITS (𝜇𝐼𝑔-CSGITS). 

Theorem:1.7[15] Intersection of two  𝜇𝐼g-CSGITS need not be a 𝜇𝐼g-CSGITS. 

Result:1.8[15] 1.Intersection of two 𝜇𝐼-closed set is 𝜇𝐼-closed set.  

2.𝐴̅ = 〈𝑋,  𝐴2, 𝐴1〉, (in intuitionistic, 𝐴̅ = 𝐴c).                                                                                                                                    

3. 𝐴 − 𝐵 = 𝐴 ∩ 𝐵̅.                                                                                                                                               

4. 𝑐𝜇𝐼
∗ (𝐴 ∩ B)  ⊆ 𝑐𝜇𝐼

∗ (A) ∩ 𝑐𝜇𝐼
∗ (B). 

5.𝑐𝜇𝐼 
(𝐴)  ∩ 𝑐𝜇𝐼 

(𝐵)  ⊇  𝑐𝜇𝐼 
(𝐴 ∩ 𝐵).                                                                                                                   

6.𝐴̅̅ = 𝐴.                                                                                                                                                               

7.𝐴 ∩ 𝐴̅ ≠ 𝜙~;𝐴 ∪ 𝐴̅ ≠ 𝑋~.                                                                                                                                   

8.𝑐𝜇𝐼
∗ (𝑐𝜇𝐼

∗ (𝐴)) = 𝑐𝜇𝐼
∗ (𝐴);                                      .                                                                                   

9. 𝑐𝜇𝐼
∗ (𝐴̅)̅̅ ̅̅ ̅̅ ̅̅   = 𝑖𝜇𝐼

∗ (𝐴). 

2.𝝁𝑰𝒈-LOCALLY CLOSED SETS IN GITS 

Definition:2.1 An ISs 𝐴 of 𝑋 is said to be 𝜇𝐼-locally closed set in GITS(𝜇𝐼-LCSGITS)  
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if 𝐴 = 𝑈 ∩ 𝐹, where 𝐹 ∈ 𝜇𝐼
𝑐 and 𝑈 ∈ 𝜇𝐼. The complement of 𝜇𝐼-LCSGITS is named as  𝜇𝐼-

locally open  set in GITS (𝜇𝐼-LOSGITS). The collection of 𝜇𝐼-LCSGITS and 𝜇𝐼-LOSGITS is 

denoted as 𝐿𝐶(𝜇𝐼) and 𝐿𝑂(𝜇𝐼). 

Definition:2.2 An ISs  𝜉𝑋 of 𝑋 is said to be 𝜇𝐼𝑔-locally closed set in GITS(𝜇𝐼𝑔-LCSGITS) if 

𝜉𝑋 = §𝑋 ∩ ℘𝑋, where ℘𝑋 ∈ 𝜇𝐼𝑔-CSGITS and §𝑋 ∈ 𝜇𝐼𝑔-OSGITS. The complement of 𝜇𝐼g-

LCSGITS is termed as  𝜇𝐼g-locally open  set in GITS (𝜇𝐼g-LOSGITS). The collection of 𝜇𝐼g-

LCSGITS and 𝜇𝐼g-LOSGITS is denoted as 𝐿𝐶(𝜇𝐼𝑔) and 𝐿𝑂(𝜇𝐼𝑔). 

Example:2.3   1. Let 𝑋 = ℛ with  𝜇𝐼 = {𝔈, 𝐴, 𝐵, 𝐴 ∪ 𝐵}, where 𝐴 = 〈𝑋, 𝐴𝑇 , 𝐴𝐹〉, 𝐴𝑇 = Set of 

all multiples of 4, 𝐴𝐹 = set of all prime number and 𝐵 = 〈𝑋, 𝐵𝑇 , 𝐵𝐹〉, 𝐵𝑇 = set of all 

multiples of 8, 𝐵𝐹 = {2}. Then 𝜇𝐼
𝑐 = {Ứ,𝐴̅,𝐵̅,𝐴 ∪ 𝐵̅̅ ̅̅ ̅̅ ̅}. 𝐿𝐶(𝜇𝐼𝑔) = {𝔈, 𝐴, 𝐵, 𝐴 ∪ 𝐵,〈𝑋, ∅, 𝐵𝑇 ∪

𝐴𝐹〉,〈𝑋, ∅, 𝐴𝑇 ∪ 𝐴𝐹〉,〈𝑋, ∅, 𝐴𝑇 ∪ 𝐵𝐹〉,〈𝑋, ∅, 𝐵𝑇 ∪ 𝐵𝐹〉}. Now  𝑐𝜇𝐼(〈𝑋, 𝐵𝐹, 𝐵𝑇〉) = 〈𝑋, 𝐵𝐹, 𝐵𝑇〉, 

𝐵̅ = 〈𝑋, 𝐵𝐹, 𝐵𝑇〉 is 𝜇𝐼𝑔-CSGITS and 〈𝑋, 𝐵𝑇 , 𝐵𝐹〉 is 𝜇𝐼𝑔-OSGITS ⟹ 〈𝑋, 𝐵𝐹 ∩ 𝐵𝑇 , 𝐵𝑇 ∪ 𝐵𝐹〉 =

〈𝑋, ∅, 𝐵𝑇 ∪ 𝐵𝐹〉 is 𝜇𝐼𝑔-LCSGITS. 

                        2. Let 𝑋 = {ɕ𝑋 , ɗ𝑋 , ɚ𝑋 , ɤ𝑋} with 𝜇𝐼 = {𝔈,〈𝑋, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}, 𝜙〉,〈𝑋, 𝜙, {ɕ𝑋 , ɚ𝑋}〉,  

〈𝑋, {ɕ𝑋}, {ɗ 𝑋 , ɤ𝑋}〉,〈𝑋, {ɕ𝑋}, 𝜙〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, {ɤ𝑋}〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, 𝜙〉,〈𝑋, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}, {ɤ𝑋}〉}. 

Then 𝐿𝐶(𝜇𝐼) = {〈𝑋, 𝜙, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɕ𝑋}〉,〈𝑋, 𝜙, {ɗ𝑋 , ɚ𝑋}〉, 

〈𝑋, 𝜙, {ɕ𝑋 , ɗ𝑋 , ɤ𝑋}〉,〈𝑋, 𝜙, {ɚ𝑋 , ɗ𝑋 , ɤ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋 , ɤ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɕ𝑋 , ɤ𝑋}〉,〈𝑋, {ɚ𝑋}, {ɤ𝑋}〉,

〈𝑋, 𝜙, {ɚ𝑋 , ɗ𝑋}〉,〈𝑋, {ɚ𝑋}, 𝜙〉,〈𝑋, {ɕ𝑋 , ɚ𝑋}, {ɤ𝑋}〉,𝔈,〈𝑋, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}, 𝜙〉,〈𝑋, 𝜙, {ɕ𝑋 , ɚ𝑋}〉,  

〈𝑋, {ɕ𝑋}, {ɗ𝑋 , ɤ𝑋}〉,〈𝑋, {ɕ𝑋}, 𝜙〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, {ɤ𝑋}〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, 𝜙〉,〈𝑋, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}, {ɤ𝑋}〉} and 

𝐿𝐶(𝜇𝐼𝑔) = {𝔈,〈𝑋, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}, 𝜙〉,〈𝑋, 𝜙, {ɕ𝑋 , ɚ𝑋}〉,〈𝑋, {ɗ𝑋 , ɕ𝑋}, 𝜙〉,〈𝑋, 𝜙, {ɤ𝑋}〉, 𝒪,   

〈𝑋, {ɕ𝑋}, {ɗ𝑋 , ɤ𝑋}〉,〈𝑋, {ɕ𝑋}, 𝜙〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, {ɤ𝑋}〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, 𝜙〉,〈𝑋, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}, {ɤ𝑋}〉,  

〈𝑋, {ɕ𝑋}, {ɤ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɤ𝑋}〉,〈𝑋, {ɚ𝑋}, {ɤ𝑋}〉,〈𝑋, {ɗ𝑋 , ɕ𝑋}, {ɤ𝑋}〉,〈𝑋, {ɚ𝑋 , ɕ𝑋}, {ɤ𝑋}〉,

〈𝑋, 𝜙, {ɚ𝑋 , ɤ𝑋}〉,〈𝑋, {ɕ𝑋}, {ɚ𝑋 , ɤ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɚ𝑋 , ɤ𝑋}〉,〈𝑋, {ɕ𝑋 , ɗ𝑋}, {ɚ𝑋 , ɤ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋 , ɤ𝑋}〉, 

〈𝑋, {ɗ𝑋}, {ɕ𝑋 , ɤ𝑋}〉,〈𝑋, {ɚ𝑋}, {ɕ𝑋 , ɤ𝑋}〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, {ɕ𝑋 , ɤ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɕ𝑋 , ɚ𝑋}〉,

〈𝑋, 𝜙, {ɕ𝑋 , ɚ𝑋 , ɤ𝑋}〉,〈𝑋, 𝜙, {ɗ𝑋 , ɤ𝑋}〉,〈𝑋, {ɚ𝑋}, {ɗ𝑋 , ɤ𝑋}〉,〈𝑋, {ɕ𝑋 , ɚ𝑋}, {ɗ𝑋 , ɤ𝑋}〉,

〈𝑋, 𝜙, {ɗ𝑋 , ɚ𝑋 , ɤ𝑋}〉,〈𝑋, {ɕ𝑋}, {ɗ𝑋 , ɚ𝑋 , ɤ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɕ𝑋 , ɚ𝑋 , ɤ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋 , ɗ𝑋 , ɤ𝑋}〉,

〈𝑋, {ɚ𝑋}, {ɕ𝑋 , ɗ𝑋 , ɤ𝑋}〉, 〈𝑋, 𝜙, {ɕ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋 , ɗ𝑋}〉,〈𝑋, 𝜙, {ɚ𝑋 , ɗ𝑋}〉, 

〈𝑋, 𝜙, {ɗ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}〉,〈𝑋, {ɕ𝑋}, {ɗ𝑋}〉,〈𝑋, {ɕ𝑋}, {ɚ𝑋}〉,〈𝑋, {ɕ𝑋}, {ɗ𝑋 , ɚ𝑋}〉,〈𝑋, {ɗ𝑋}, 𝜙〉,

〈𝑋, {ɗ𝑋}, {ɕ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɚ𝑋}〉,〈𝑋, {ɚ𝑋}, 𝜙〉,〈𝑋, {ɚ𝑋}, {ɕ𝑋}〉,〈𝑋, {ɚ𝑋}, {ɗ𝑋}〉,〈𝑋, {ɚ𝑋}, {ɤ𝑋}〉,

〈𝑋, {ɚ𝑋}, {ɕ𝑋 , ɗ𝑋}〉,〈𝑋, {ɗ 𝑋 , ɕ𝑋}, {ɚ𝑋}〉,〈𝑋, {ɗ𝑋 , ɚ𝑋}, {ɕ𝑋}〉,〈𝑋, {ɕ𝑋 , ɚ𝑋}, 𝜙〉,〈𝑋, {ɕ𝑋 , ɚ𝑋}, {ɗ𝑋}〉. 
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Theorem:2.4 1.An ISs 𝐴 of 𝑋 is 𝜇𝐼-LCSGITS iff 𝐴̅ = 𝔘 ∪ 𝔙, where 𝔘 ∈ 𝜇𝐼 and 𝔙 ∈ 𝜇𝐼
c .                                                                                                                                                         

2. An ISs 𝜉𝑋 of 𝑋 is 𝜇𝐼𝑔-LCSGITS iff 𝜉𝑋
̅̅ ̅ is the union of  𝜇𝐼g-OSGITS and 𝜇𝐼𝑔-CSGITS. 

Remark:2.5 Every 𝜇𝐼-open set in 𝑋 is 𝜇𝐼-LCSGITS but the reversal statement does not 

satisfied.For example:2.3(2),〈𝑋, 𝜙, {ɕ𝑋 , ɗ𝑋 , ɚ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɕ𝑋}〉,〈𝑋, 𝜙, {ɗ𝑋 , ɚ𝑋}〉, 

〈𝑋, 𝜙, {ɕ𝑋 , ɗ𝑋 , ɤ𝑋}〉,〈𝑋, 𝜙, {ɚ𝑋 , ɗ𝑋 , ɤ𝑋}〉,〈𝑋, 𝜙, {ɕ𝑋 , ɤ𝑋}〉,〈𝑋, {ɗ𝑋}, {ɕ𝑋 , ɤ𝑋}〉,〈𝑋, {ɚ𝑋}, {ɤ𝑋}〉,

〈𝑋, 𝜙, {ɚ𝑋 , ɗ𝑋}〉,〈𝑋, {ɚ𝑋}, 𝜙〉,〈𝑋, {ɕ𝑋 , ɚ𝑋}, {ɤ𝑋}〉  are 𝜇𝐼-LCSGITS but not  𝜇𝐼-open in 𝑋. 

Remark:2.6  Every 𝜇𝐼𝑔-OSGITS in 𝑋 is 𝜇𝐼𝑔-LCSGITS but contrary statement fails. For 

example:2.3(2),〈𝑋, {ɗ𝑋}, {ɕ𝑋}〉〈𝑋, {ɕ𝑋 , ɚ𝑋}, {ɗ𝑋}〉 is 𝜇𝐼𝑔-LCSGITS but which is not a 𝜇𝐼𝑔-

OSGITS. 

Remark:2.7 Every 𝜇𝐼-open set in 𝑋 is 𝜇𝐼𝑔-LCSGITS but the converse does not meet up the 

condition.                

 Proof: Since every 𝜇𝐼-open set in 𝑋 is 𝜇𝐼𝑔-OSGITS and using above remark we get the 

result. But the converse does not satisfied. In example:2.3(1), 𝒪and 〈𝑋, 𝜙, 𝐵𝑇 ∪ 𝐵𝐹〉 are 𝜇𝐼𝑔-

LCSGITS but  not a 𝜇𝐼-open set.  

Remark:2.8 1. The complement of a 𝜇𝐼-LCSGITS need not be a 𝜇𝐼-LCSGITS. For example 

2.3(2), 〈𝑋, {ɗ𝑋}, {ɕ𝑋}〉 is 𝜇𝐼-LCSGITS but the complement of 〈𝑋, {ɗ𝑋}, {ɕ𝑋}〉 is〈𝑋, {ɕ𝑋}, {ɗ𝑋}〉, 

which is not a 𝜇𝐼-LCSGITS.                                                                                                                                                

2. The complement of a 𝜇𝐼g-LCSGITS need not be a 𝜇𝐼g-LCSGITS. For example 2.3(2), the 

complement of 〈𝑋, 𝜙, {ɤ𝑋}〉 is 〈𝑋, {ɤ𝑋}, 𝜙〉 which is not a 𝜇𝐼g-LCSGITS.                                                                                                                                                                              

Theorem:2.9 Every 𝜇𝐼-LCSGITS  in 𝑋 is 𝜇𝐼𝑔-LCSGITS but the converse does not hold.            

 Proof: Using theorem:1.6, we get a result. But the reverse fails. Now explained with the 

upcoming illustration. 

  

Example:2.10 Let 𝑋 = {ℴ𝔠, 𝓅𝔠, 𝓆𝔠} with 𝜇𝐼={𝔈,〈𝑋, {ℴ𝔠}, {𝓅𝔠}〉,〈𝑋, {𝓅𝔠}, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠, 𝓅𝔠}, 𝜙〉, 

〈𝑋, {ℴ𝔠}, 𝜙〉} and  𝐿𝐶(𝜇𝐼) = { 𝔈,〈𝑋, {ℴ𝔠}, {𝓅𝔠}〉,〈𝑋, {𝓅𝔠}, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠, 𝓅𝔠}, 𝜙〉, 

〈𝑋, {ℴ𝔠}, 𝜙〉,〈𝑋, 𝜙, {ℴ𝔠}〉,〈𝑋, 𝜙, {𝓅𝔠}〉,〈𝑋, 𝜙, {ℴ𝔠, 𝓅𝔠}〉,〈𝑋, 𝜙, {𝓅𝔠, 𝓆𝔠}〉,〈𝑋, {𝓅𝔠}, {ℴ𝔠, 𝓆𝔠}〉, 

〈𝑋, {𝓅𝔠}, {ℴ𝔠}〉}. Then 𝐿𝐶(𝜇𝐼𝑔) = {𝔈,〈𝑋, {ℴ𝔠}, {𝓅𝔠}〉,〈𝑋, {𝓅𝔠}, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠, 𝓅𝔠}, 𝜙〉,𝒪, 

〈𝑋, {ℴ𝔠}, 𝜙〉,〈𝑋, 𝜙, {ℴ𝔠}〉,〈𝑋, 𝜙, {𝓅𝔠}〉,〈𝑋, 𝜙, {ℴ𝔠, 𝓅𝔠}〉,〈𝑋, 𝜙, {𝓅𝔠, 𝓆𝔠}〉, 

〈𝑋, {𝓅𝔠}, {ℴ𝔠, 𝓆𝔠}〉,〈𝑋, {𝓅𝔠}, 𝜙〉, 〈𝑋, {𝓅𝔠}, {ℴ𝔠}〉,〈𝑋, 𝜙, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠}, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠, 𝓅𝔠}, {𝓆𝔠}〉, 

〈𝑋, {ℴ𝔠}, {𝓅𝔠, 𝓆𝔠}〉,〈𝑋, 𝜙, {ℴ𝔠, 𝓆𝔠}〉}. Here 
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〈𝑋, 𝜙, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠}, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠, 𝓅𝔠}, {𝓆𝔠}〉,〈𝑋, {ℴ𝔠}, {𝓅𝔠, 𝓆𝔠}〉,〈𝑋, 𝜙, {ℴ𝔠, 𝓆𝔠}〉,〈𝑋, {𝓅𝔠}, 𝜙〉,𝒪 

are 𝜇𝐼𝑔-LCSGITS but not a 𝜇𝐼-LCSGITS  

Theorem: 2.11 Let 𝒵𝔠 be an ISs of 𝑋. Then the subsequent statements are mean to be parallel 

in nature:           

  (i)𝒵𝔠 ∈ 𝐿𝐶(𝜇𝐼).           

 (ii)𝒵𝔠 = 𝒮𝔠 ∩ 𝑐𝜇𝐼(𝒵𝔠) for some 𝜇𝐼-open set 𝒮𝔠. 

Proof: (i) ⟹ (ii). Assume that  𝒵𝔠 ∈ 𝐿𝐶(𝜇𝐼). Then 𝒵𝔠 = 𝒮𝔠 ∩ 𝒯𝔠, 𝒮𝔠 ∈ 𝜇𝐼 and 𝒯𝔠 ∈

𝜇𝐼
𝑐⟹𝑐𝜇𝐼 

(𝒵𝔠)  = 𝑐𝜇𝐼 
(𝒮𝔠 ∩ 𝒯𝔠)  ⊆ 𝑐𝜇𝐼 

(𝒮𝔠) ∩ 𝑐𝜇𝐼 
(𝒯𝔠) ⊆ 𝒯𝔠. Now 𝒮𝔠 ∩ 𝑐𝜇𝐼(𝒵𝔠) ⊆ 𝒮𝔠 ∩ 𝒯𝔠 = 𝒵𝔠. 

Therefore  𝒮𝔠 ∩ 𝑐𝜇𝐼(𝒵𝔠) ⊆ 𝒵𝔠 for some 𝒮𝔠 ∈ 𝜇𝐼. So we ETP 𝒵𝔠 ⊆ 𝒮𝔠 ∩ 𝑐𝜇𝐼(𝒵𝔠). Now let we 

take  𝑥 ∉ 𝒮𝔠 ∩ 𝑐𝜇𝐼(𝒵𝔠). Then 𝑥 ∉ 𝒮𝔠 or 𝑥 ∉ 𝑐𝜇𝐼(𝒵𝔠) ⟹ 𝑥 ∉ 𝒮𝔠 or 𝑥 ∉∩ 𝐹, 𝐹 is 𝜇𝐼-closed 

set, 𝒵𝔠 ⊆ 𝐹 ⟹ 𝑥 ∉ 𝒮𝔠 or 𝑥 ∉ 𝐹, for some 𝜇𝐼-closed set 𝒵𝔠 ⊆ 𝐹 ⟹ 𝑥 ∉ 𝒵𝔠 ⟹ 𝒵𝔠 ⊆ 𝒮𝔠 ∩

𝑐𝜇𝐼(𝒵𝔠). Henceforth 𝒵𝔠 = 𝒮𝔠 ∩ 𝑐𝜇𝐼(𝒵𝔠) for some 𝜇𝐼-open set  𝒮𝔠.  

(ii) ⟹(i)Obvious.  

 

Theorem:2.12 Let 𝔔𝔠 be an ISs of 𝑋. Then the subsequent statements are Identical:        

 (i) 𝔔𝔠 ∈ 𝐿𝐶(𝜇𝐼𝑔).                        

 (ii) 𝔔𝔠 = 𝔎𝔠 ∩ 𝑐𝜇𝐼
∗ (𝔔𝔠) for some 𝜇𝐼𝑔-OSGITS 𝔎𝔠. 

Proof: (i) ⟹ (ii). Assume that 𝔔𝔠 ∈ 𝐿𝐶(𝜇𝐼𝑔). Then 𝔔𝔠 = 𝔎𝔠 ∩ 𝔓𝔠, 𝔎𝔠 ∈ 𝜇𝐼𝑔-OSGITS and 

𝔓𝔠 ∈ 𝜇𝐼𝑔-CSGITS ⟹ 𝑐𝜇𝐼
∗ (𝔔𝔠) = 𝑐𝜇𝐼

∗ (𝔎𝔠 ∩ 𝔓𝔠) ⊆ 𝑐𝜇𝐼
∗ (𝔎𝔠) ∩ 𝑐𝜇𝐼

∗ (𝔓𝔠) = 𝑐𝜇𝐼
∗ (𝔎𝔠) ∩ 𝔓𝔠 ⊆

𝔓𝔠 ⟹  𝑐𝜇𝐼
∗ (𝔔𝔠) ⊆ 𝔓𝔠. Now  𝔎𝔠 ∩ 𝑐𝜇𝐼

∗ (𝔔𝔠) ⊆ 𝔎𝔠 ∩ 𝔓𝔠 = 𝔔𝔠. Therefore  𝔎𝔠 ∩ 𝑐𝜇𝐼
∗ (𝔔𝔠) ⊆ 𝔔𝔠 

for some 𝜇𝐼𝑔-OSGITS 𝔎𝔠. Let 𝑥 ∉ 𝔎𝔠 ∩ 𝑐𝜇𝐼
∗ (𝔔𝔠). Then 𝑥 ∉ 𝔎𝔠 or 𝑥 ∉ 𝑐𝜇𝐼

∗ (𝔔𝔠) ⟹ 𝑥 ∉ 𝔎𝔠 or 

𝑥 ∉∩ 𝐹, 𝐹 is 𝜇𝐼𝑔-CSGITS containing 𝔔𝔠 ⟹ 𝑥 ∉ 𝔎𝔠 or 𝑥 ∉ 𝐹, for some 𝜇𝐼𝑔-CSGITS 𝔔𝔠 ⊆

𝐹 ⟹ 𝑥 ∉ 𝔔𝔠 ⟹ 𝔔𝔠 ⊆ 𝔎𝔠 ∩ 𝑐𝜇𝐼
∗ (𝔔𝔠). Henceforth 𝔔𝔠 = 𝔎𝔠 ∩ 𝑐𝜇𝐼

∗ (𝔔𝔠) for some 𝜇𝐼𝑔-OSGITS 

𝔎𝔠. (ii) ⟹(i) Obvious. 

 

Note:2.13 In GTS, the following statements are equivalent. Let  𝐴 ⊆ 𝑋.                                                     

(i) 𝐴 in  𝑋 is a locally closed set.                                                                                                                           

(ii) 𝐴 = 𝐵 ∩ 𝑐𝑙(𝐴) for some open set 𝐵.                                                                                                      

(iii) 𝑐𝑙(𝐴) − 𝐴  is a closed set.                                                                                                                 

(iv) 𝐴 ∪ 𝑐𝑙(𝐴)̅̅ ̅̅ ̅̅ ̅is a open set.                                                                                                                                                            

(v) 𝐴 ⊆ 𝑖𝑛𝑡(𝐴 ∪ 𝑐𝑙(𝐴)̅̅ ̅̅ ̅̅ ̅).  But in GITS, it does not holds because of Result:1.8(7), the 

intersection and union of 𝜇𝐼𝑔-CSGITS need not be a 𝜇𝐼𝑔-CSGITS and also the intersection 
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and union of  𝜇𝐼𝑔-OSGITS need not be a 𝜇𝐼𝑔-OSGITS. So we have to modified the 

statements of this theorem as follows in GITS..  

Theorem:2.14 Let 𝔔𝔠 be an ISs of 𝑋. If  𝔔𝔠 is 𝜇𝐼𝑔-LCSGITS then 𝑐𝜇𝐼
∗ (𝔔𝔠) − 𝔔𝔠 ⊇

𝑐𝜇𝐼
∗ (𝔔𝔠) ∩ 𝔎𝔠

̅̅ ̅ for some 𝜇𝐼𝑔-OSGITS 𝔎𝔠. 

Proof: Suppose 𝔔𝔠 is 𝜇𝐼𝑔-LCSGITS. Now 𝑐𝜇𝐼
∗ (𝔔𝔠) − 𝔔𝔠 =  𝑐𝜇𝐼

∗ (𝔔𝔠) − (𝔎𝔠 ∩ 𝑐𝜇𝐼
∗ (𝔔𝔠)), for 

some 𝜇𝐼𝑔-OSGITS 𝔎𝔠. Then 𝑐𝜇𝐼
∗ (𝔔𝔠) − 𝔔𝔠 = 𝑐𝜇𝐼

∗ (𝔔𝔠) ∩ (𝔎𝔠 ∩ 𝑐𝜇𝐼
∗ (𝔔𝔠)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ )c  = 𝑐𝜇𝐼

∗ (𝔔𝔠) ∩( 𝔎𝔠
̅̅ ̅ ∪ 

(𝑐𝜇𝐼
∗ (𝔔𝔠))c) = (𝑐𝜇𝐼

∗ (𝔔𝔠) ∩ 𝔎𝔠
̅̅ ̅ ) ∪ (𝑐𝜇𝐼

∗ (𝔔𝔠) ∩ (𝑐𝜇𝐼
∗ (𝔔𝔠)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅)c) ⊇ 𝑐𝜇𝐼

∗ (𝔔𝔠) ∩ 𝔎𝔠
̅̅ ̅  because of 𝑐𝜇𝐼

∗ (𝔔𝔠) ∩ 

(𝑐𝜇𝐼
∗ (𝔔𝔠)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅)c need not be an empty in an IS. Henceforth 𝑐𝜇𝐼

∗ (𝔔𝔠) − 𝔔𝔠 ⊇ 𝑐𝜇𝐼
∗ (𝔔𝔠) ∩ 𝔎𝔠

̅̅ ̅ for some 

𝜇𝐼𝑔-OSGITS 𝔎𝔠. 

  

Theorem:2.15 Let 𝔔𝔠 be an ISs of 𝑋. Then the upcoming statements are Identical:        

 (i) 𝔔𝔠 ∈ 𝐿𝑂(𝜇𝐼𝑔).                        

 (ii) 𝔔𝔠 = 𝔎𝔠 ∪ 𝑖𝜇𝐼
∗ (𝔔𝔠) for some 𝜇𝐼𝑔-CSGITS 𝔎𝔠. 

Proof: Let  𝔔𝔠 ∈ 𝐿𝑂(𝜇𝐼𝑔). Then (𝔔𝔠)
c  ∈ 𝐿𝐶(𝜇𝐼𝑔). By theorem:2.12, (𝔔𝔠)

c = 𝒰 ∩ 𝑐𝜇𝐼
∗ (𝔔𝔠)

c, 

for some 𝜇𝐼𝑔-OSGITS 𝒰. Now ((𝔔𝔠)
c)c = 𝒰c ∪ (𝑐𝜇𝐼

∗ (𝔔𝔠)
c )c ⟹ 𝔔𝔠 = 𝔎𝔠 ∪ 𝑖𝜇𝐼

∗ (𝔔𝔠) for some 

𝜇𝐼𝑔-CSGITS  𝒰c = 𝔎𝔠. 

 

Remark:2.16 The union of two 𝜇𝐼-LCSGITS need not be a 𝜇𝐼-LCSGITS.  

Example:2.17 Let 𝑋 = {𝔠1, 𝔡1, 𝔢1}  with 𝜇𝐼= {𝔈,〈𝑋, {𝔡1}, {𝔢1}〉,〈𝑋, {𝔠1}, {𝔡1}〉, 〈𝑋, {𝔠1, 𝔡1}, 𝜙〉}. 

In this topology, 〈𝑋, {𝔡1}, {𝔢1}〉 and 〈𝑋, 𝜙, {𝔠1, 𝔡1}〉 are 𝜇𝐼-LCSGITS but their union 

〈𝑋, {𝔡1}, 𝜙〉 need not be a 𝜇𝐼-LCSGITS. 

Remark:2.18 The union of two 𝜇𝐼𝑔-LCSGITS need not be a 𝜇𝐼𝑔-LCSGITS. 

 Example:2.19 Let 𝑋 = {𝓇𝔠, 𝔳𝔠, 𝓇𝔠}  with 𝜇𝐼 = {𝔈,〈𝑋, 𝜙, {𝓇𝔠}〉, 〈𝑋, {𝓈𝔠}, 𝜙〉,〈𝑋, {𝓈𝔠}, {𝔳𝔠}〉, 

〈𝑋, {𝓈𝔠, 𝓇𝔠}, 𝜙〉}. In this topology, 〈𝑋, {𝓈𝔠}, {𝔳𝔠}〉 and 〈𝑋, {𝔳𝔠}, {𝓈𝔠, 𝓇𝔠}〉 are 𝜇𝐼𝑔-LCSGITS but 

their union 〈𝑋, {𝓈𝔠, 𝔳𝔠}, 𝜙〉 need not be a 𝜇𝐼𝑔-LCSGITS. 

Remark:2.20 The intersection of two 𝜇𝐼𝑔-LOSGITS need not be a 𝜇𝐼𝑔-LOSGITS. For 

example, let 𝜇𝐼 = {𝔈,〈𝑋, 𝜙, {𝓇𝔠}〉,〈𝑋, {𝓈𝔠}, 𝜙〉,〈𝑋, {𝓈𝔠}, {𝔳𝔠}〉,〈𝑋, {𝓈𝔠, 𝓇𝔠}, 𝜙〉}.Then the 

intersection of 〈𝑋, {𝔳𝔠}, {𝓈𝔠}〉 and 〈𝑋, {𝓈𝔠, 𝓇𝔠}, {𝔳𝔠}〉 is 〈𝑋, 𝜙, {𝔳𝔠, 𝓈𝔠}〉, which is not a 𝜇𝐼𝑔-

LOSGITS. 
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Note:2.21 (i)𝔈 is always in 𝐿𝐶(𝜇𝐼) and 𝐿𝐶(𝜇𝐼𝑔).   

(ii)Ứ is always in 𝐿𝑂(𝜇𝐼) and  𝐿𝑂(𝜇𝐼𝑔) .  

 

Remark:2.22 1.pre*𝜇𝐼-closed set and 𝜇𝐼g –LCSGITS doesn’t depends on each other.                               

2.pre*𝜇𝐼-closed set and 𝜇𝐼g –LOSGITS are independent to each other.  

For example, 𝜇𝐼 = {𝔈,〈𝑋, 𝜙, {𝓇𝔠}〉, 〈𝑋, {𝓈𝔠}, 𝜙〉,〈𝑋, {𝓈𝔠}, {𝔳𝔠}〉, 〈𝑋, {𝓈𝔠, 𝓇𝔠}, 𝜙〉} be a GITS.  The 

set of pre*𝜇𝐼-closed set is 𝒪,Ứ,𝔈,〈𝑋, 𝜙, {𝓈𝔠}〉,〈𝑋, 𝜙, {𝓇𝔠}〉, 

〈𝑋, 𝜙, {𝔳𝔠}〉,〈𝑋, 𝜙, {𝓈𝔠, 𝓇𝔠}〉,〈𝑋, 𝜙, {𝔳𝔠, 𝓇𝔠}〉,〈𝑋, 𝜙, {𝔳𝔠, 𝓈𝔠}〉,〈𝑋, {𝓈𝔠}, {𝔳𝔠}〉, 

〈𝑋, {𝓈𝔠}, {𝓇𝔠, 𝔳𝔠}〉,〈𝑋, {𝓇𝔠}, 𝜙〉,〈𝑋, {𝓇𝔠}, {𝓈𝔠}〉,〈𝑋, {𝓇𝔠}, {𝔳𝔠}〉,〈𝑋, {𝓇𝔠}, {𝔳𝔠, 𝓈𝔠}〉, 

〈𝑋, {𝔳𝔠, 𝓇𝔠}, 𝜙〉,〈𝑋, {𝔳𝔠}, 𝜙〉,〈𝑋, {𝔳𝔠}, {𝓈𝔠}〉,〈𝑋, {𝔳𝔠}, {𝓇𝔠}〉,〈𝑋, {𝔳𝔠}, {𝓇𝔠, 𝓈𝔠}〉,〈𝑋, {𝔳𝔠, 𝓇𝔠}, {𝓈𝔠}〉,

〈𝑋, {𝔳𝔠, 𝓈𝔠}, 𝜙〉,〈𝑋, {𝔳𝔠, 𝓈𝔠}, {𝓇𝔠}〉 and 𝐿𝐶(𝜇𝐼𝑔) = {𝒪,𝔈,〈𝑋, 𝜙, {𝓈𝔠}〉,〈𝑋, 𝜙, {𝓇𝔠}〉, 

〈𝑋, 𝜙, {𝔳𝔠}〉,〈𝑋, 𝜙, {𝓈𝔠, 𝓇𝔠}〉,〈𝑋, 𝜙, {𝔳𝔠, 𝓇𝔠}〉,〈𝑋, 𝜙, {𝔳𝔠, 𝓈𝔠}〉,〈𝑋, {𝓇𝔠}, 𝜙〉,〈𝑋, {𝓇𝔠}, {𝓈𝔠}〉, 

〈𝑋, {𝓇𝔠}, {𝔳𝔠}〉,〈𝑋, {𝓇𝔠}, {𝔳𝔠, 𝓈𝔠}〉,〈𝑋, {𝔳𝔠}, {𝓇𝔠}〉,〈𝑋, {𝔳𝔠}, {𝓇𝔠, 𝓈𝔠}〉,〈𝑋, {𝓈𝔠}, 𝜙〉,〈𝑋, {𝓈𝔠}, {𝔳𝔠}〉,

〈𝑋, {𝔳𝔠, 𝓈𝔠}, {𝓇𝔠}〉,〈𝑋, {𝓈𝔠, 𝓇𝔠}, {𝔳𝔠}〉,〈𝑋, {𝓈𝔠, 𝓇𝔠}, 𝜙〉}. Here 〈𝑋, {𝔳𝔠}, 𝜙〉 and  〈𝑋, {𝔳𝔠}, {𝓈𝔠}〉 are 

pre*𝜇𝐼-closed set but not in 𝐿𝐶(𝜇𝐼𝑔). Similarly 〈𝑋, {𝓈𝔠}, 𝜙〉,〈𝑋, {𝓈𝔠}, {𝔳𝔠}〉 are 𝐿𝐶(𝜇𝐼𝑔) but not 

in a pre*𝜇𝐼-closed set. Therefore pre*𝜇𝐼-closed set and 𝜇𝐼g –LCSGITS are independent to 

each other. Also 𝔈 is a pre*𝜇𝐼-closed set but not a 𝜇𝐼g –LOSGITS and 〈𝑋, {𝓈𝔠}, 𝜙〉 is a 𝜇𝐼g –

LOSGITS but not a pre*𝜇𝐼-closed set.  

 

Theorem:2.23 Any 𝜇𝐼𝑔-DGITS in 𝑋 is 𝜇𝐼𝑔-LCSGITS iff it is 𝜇𝐼𝑔-OSGITS.                                                             

Proof: Assume that 𝐴 is 𝜇𝐼𝑔-DGITS in 𝑋. By given hypothesis, 𝐴 = 𝑈 ∩ 𝑐𝜇𝐼
∗ (𝐴) = U which 

is 𝜇𝐼𝑔-OSGITS and on contrary suppose every 𝜇𝐼𝑔-DGITS is 𝜇𝐼𝑔-OSGITS. By using 

remark:2.6, 𝜇𝐼𝑔-DGITS is 𝜇𝐼𝑔-LCSGITS. 

Theorem:2.24 1.Any 𝜇𝐼𝑔-rare set in 𝑋 is 𝜇𝐼𝑔-LOSGITS iff it is 𝜇𝐼𝑔-CSGITS. 

2. Any 𝜇𝐼𝑔-NDGITS in 𝑋 is 𝜇𝐼𝑔-LOSGITS iff it is 𝜇𝐼𝑔-CSGITS. 

Proof: 1.By theorem:2.15 and using every 𝜇𝐼𝑔-CSGITS is a 𝜇𝐼𝑔-LOSGITS, we get a result. 

2. It follows from 𝜇𝐼𝑔-NDGITS in 𝑋 is a 𝜇𝐼𝑔-rare set.   

 

Corollary:2.25 In a submaximal space, every dense subset of 𝑋  is 𝜇𝐼𝑔-LCSGITS. 

 

      The following figure:1 represents a relations between 𝜇𝐼𝑔-OSGITS, 𝜇𝐼𝑔-LCSGITS and 

𝜇𝐼𝑔- DGITS, 𝜇𝐼𝑔-CSGITS, 𝜇𝐼𝑔-LOSGITS and 𝜇𝐼𝑔-NDGITS.  
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                                                                                  μIg-LOSGITS 

                                                            Figure:1 

 

3.⋀𝑳𝑪
⋆ - SET AND ⋁𝑳𝑪

⋆ - SET IN GITS 

Definition:3.1 Let 𝐴 and 𝐵 be two intuitionistic subsets of 𝑋. The ⋀𝐿𝐶
⋆ (𝐴) and ⋁𝐿𝐶

⋆ (𝐵) 

defined as follows: Ʌ𝐿𝐶
⋆ (𝐴) =∩ {𝑈: 𝑈 ⊇ 𝐴, 𝑈 is 𝜇𝐼𝑔-LOSGITS} and ⋁𝐿𝐶

⋆ (𝐵) =∪ {𝐹: 𝐵 ⊇

𝐹, 𝐹 is 𝜇𝐼𝑔-LCSGITS}. 

   

Definition:3.2 An IS  𝐴 in 𝑋 is called a ⋀𝐿𝐶
⋆ - set (resp. ⋁𝐿𝐶

⋆ - set) if Ʌ𝐿𝐶
⋆ (𝐴) = 𝐴 (resp. 

⋁𝐿𝐶
⋆ (𝐴) = 𝐴). 

 

Example:3.3 Let 𝑋 = {𝔲𝓀, 𝔳𝓀, 𝔬𝓀}  with 𝜇𝐼 = {𝔈,〈𝑋, {𝔬𝓀}, {𝔲𝓀, 𝔳𝓀}〉, 

〈𝑋, {𝔳𝓀}, {𝔬𝓀}〉,〈𝑋, {𝔳𝓀, 𝔬𝓀}, 𝜙〉,〈𝑋, {𝔬𝓀}, 𝜙〉,〈𝑋, 𝜙, {𝔬𝓀}〉,〈𝑋, {𝔳𝓀}, {𝔲𝓀}〉, 

〈𝑋, {𝔳𝓀}, 𝜙〉,〈𝑋, {𝔳𝓀, 𝔬𝓀}, {𝔲𝓀}〉}.Then Ʌ𝐿𝐶
⋆ (〈𝑋, {𝔳𝓀}, {𝔲𝓀}〉) = 〈𝑋, {𝔳𝓀}, 𝜙〉 and 

⋁𝐿𝐶
⋆ (〈𝑋, {𝔲𝓀}, 𝜙〉) = 𝒪.                                                  

⋀𝐿𝐶
⋆ - set = {𝒪,〈𝑋, 𝜙, {𝔳𝓀}〉,〈𝑋, 𝜙, {𝔬𝓀}〉,〈𝑋, 𝜙, {𝔳𝓀, 𝔬𝓀}〉,〈𝑋, {𝔲𝓀}, 𝜙〉,〈𝑋, {𝔲𝓀}, {𝔳𝓀}〉, 

〈𝑋, {𝔲𝓀}, {𝔬𝓀}〉,〈𝑋, {𝔲𝓀}, {𝔶𝓀, 𝔬𝓀}〉,〈𝑋, {𝔳𝓀}, 𝜙〉,〈𝑋, {𝔳𝓀}, {𝔬𝓀}〉,〈𝑋, {𝔬𝓀}, 𝜙〉,〈𝑋, {𝔬𝓀}, {𝔳𝓀}〉, 

〈𝑋, {𝔳𝓀, 𝔲𝓀}, 𝜙〉,〈𝑋, {𝔳𝓀, 𝔲𝓀}, {𝔬𝓀}〉,〈𝑋, {𝔳𝓀, 𝔬𝓀}, 𝜙〉,〈𝑋, {𝔲𝓀, 𝔬𝓀}, 𝜙〉, 〈𝑋, {𝔲𝓀, 𝔬𝓀}, {𝔳𝓀}〉, Ứ}. 

⋁𝐿𝐶
⋆ - set = { 𝒪, 〈𝑋, 𝜙, {𝔲𝓀}〉,〈𝑋, 𝜙, {𝔳𝓀}〉,〈𝑋, 𝜙, {𝔬𝓀}〉,〈𝑋, 𝜙, {𝔲𝓀, 𝔳𝓀}〉,〈𝑋, 𝜙, {𝔳𝓀, 𝔬𝓀}〉, 

〈𝑋, 𝜙, {𝔲𝓀, 𝔬𝓀}〉, 〈𝑋, {𝔳𝓀}, 𝜙〉,〈𝑋, {𝔳𝓀}, {𝔲𝓀}〉,〈𝑋, {𝔳𝓀}, {𝔬𝓀}〉,〈𝑋, {𝔳𝓀}, {𝔲𝓀, 𝔬𝓀}〉,〈𝑋, {𝔬𝓀}, 𝜙〉, 

〈𝑋, {𝔬𝓀}, {𝔲𝓀}〉, 𝔈, 〈𝑋, {𝔬𝓀}, {𝔳𝓀}〉,〈𝑋, {𝔬𝓀}, {𝔲𝓀, 𝔳𝓀}〉,𝔈,〈𝑋, {𝔳𝓀, 𝔬𝓀}, 𝜙〉,〈𝑋, {𝔳𝓀, 𝔬𝓀}, {𝔲𝓀}〉}. 

Note:3.4 (i)⋀𝐿𝐶
⋆ (𝔈) ≠ 𝔈 ; ⋁𝐿𝐶

⋆ (𝔈) = 𝔈 .                                                                                                                                                                         

(ii)⋀𝐿𝐶
⋆ (Ứ) = Ứ; ⋁𝐿𝐶

⋆ (Ứ) ≠ Ứ.   

μIg-
DGITS

μIg-
OSGITS

μIg-
LCSGITS

μIg-
CSGITS

μIg-
NDGITS
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Theorem:3.5 Let 𝒩𝓀, 𝒪𝓀 ∈ 𝑋. Then the following are meets up with the condition.                                                                                                                   

(i) 𝒩𝓀 ⊆ ⋀𝐿𝐶
⋆ (𝒩𝓀).                                                                                                                                                        

(ii) If 𝒩𝓀 ⊆ 𝒪𝓀then ⋀𝐿𝐶
⋆ (𝒩𝓀) ⊆ ⋀𝐿𝐶

⋆ (𝒪𝓀).                                                                                                                            

(iii) If 𝒩𝓀 is 𝜇𝐼𝑔-LOSGITS then 𝒩𝓀 = ⋀𝐿𝐶
⋆ (𝒩𝓀) (ie, every 𝜇𝐼𝑔-LOSGITS is a  ⋀𝐿𝐶

⋆ - set).                                                                                                                                                                                                                                      

(iv)⋀𝐿𝐶
⋆ (⋀𝐿𝐶

⋆ (𝒩𝓀)) = ⋀𝐿𝐶
⋆ (𝒩𝓀).                                                                                                                                                              

(v)⋀𝐿𝐶
⋆ (𝒩𝓀 ∪ 𝒪𝓀) = ⋀𝐿𝐶

⋆ (𝒩𝓀) ∪ ⋀𝐿𝐶
⋆ (𝒪𝓀).                                                                                                                                                                                                      

(vi) ⋀𝐿𝐶
⋆ (𝒩𝓀 ∩ 𝒪𝓀) ⊆ ⋀𝐿𝐶

⋆ (𝒩𝓀) ∩ ⋀𝐿𝐶
⋆ (𝒪𝓀).     

 (vii) ⋀𝐿𝐶
⋆ (𝒩𝓀

̅̅ ̅̅ ) =  ∨𝐿𝐶
∗ (𝒩𝓀)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ .                                                                                                                                                                   

Proof:(i) By the definition of ⋀𝐿𝐶
⋆ (𝒩𝓀), we get 𝒩𝓀 ⊆ ⋀𝐿𝐶

⋆ (𝒩𝓀). 

(ii) Suppose 𝑥 ∉ ⋀𝐿𝐶
⋆ (𝒪𝓀). Then there exits an 𝜇𝐼𝑔-LOSGITS 𝐺 such that 𝐺 ⊇ 𝒪𝓀with 𝑥 ∉

𝐺. Since 𝒩𝓀 ⊆ 𝒪𝓀, 𝒩𝓀 ⊆ 𝐺and so 𝑥 ∉ ⋀𝐿𝐶
⋆ (𝒩𝓀). Hence  ⋀𝐿𝐶

⋆ (𝒩𝓀) ⊆ ⋀𝐿𝐶
⋆ (𝒪𝓀). 

(iii) From (i) and the definition:3.1, we have 𝒩𝓀 = ⋀𝐿𝐶
⋆ (𝒩𝓀) if 𝒩𝓀 is 𝜇𝐼𝑔-LOSGITS.   

(iv) Follows from (i) and (ii), ⋀𝐿𝐶
⋆ (𝒩𝓀) ⊆ ⋀𝐿𝐶

⋆ (⋀𝐿𝐶
⋆ (𝒩𝓀)).If 𝑥 ∉ ⋀𝐿𝐶

⋆ (𝒩𝓀) then there exits an 

𝜇𝐼𝑔-LOSGITS 𝐺 such that 𝐺 ⊇ 𝒩𝓀 and  𝑥 ∉ 𝐺. Hence  ⋀𝐿𝐶
⋆ (𝒩𝓀) ⊆ 𝐺 ⟹ 𝑥 ∉

⋀𝐿𝐶
⋆ (⋀𝐿𝐶

⋆ (𝒩𝓀)). Henceforth  ⋀𝐿𝐶
⋆ (⋀𝐿𝐶

⋆ (𝒩𝓀)) = ⋀𝐿𝐶
⋆ (𝒩𝓀). 

(v) WKT 𝒩𝓀 ⊆ 𝒩𝓀 ∪ 𝒪𝓀 and  𝒪𝓀 ⊆ 𝒩𝓀 ∪ 𝒪𝓀, which gives ⋀𝐿𝐶
⋆ (𝒩𝓀) ⊆ ⋀𝐿𝐶

⋆ (𝒩𝓀 ∪ 𝒪𝓀) and 

⋀𝐿𝐶
⋆ (𝒪𝓀) ⊆ ⋀𝐿𝐶

⋆ (𝒩𝓀 ∪ 𝒪𝓀) ⟹ ⋀𝐿𝐶
⋆ (𝒩𝓀) ∪ ⋀𝐿𝐶

⋆ (𝒪𝓀) ⊆ ⋀𝐿𝐶
⋆ (𝒩𝓀 ∪ 𝒪𝓀). Let 𝑥 ∈ ⋀𝐿𝐶

⋆ (𝒩𝓀 ∪

𝒪𝓀). Then 𝑥 ∈∩ {𝑈: 𝑈 ⊇ 𝒩𝓀 ∪ 𝒪𝓀, 𝑈 is 𝜇𝐼𝑔-LOSGITS} ⟹ 𝑥 ∈∩ {𝑈: 𝑈 ⊇ 𝒩𝓀, 𝑈 is 𝜇𝐼𝑔-

LOSGITS} or 𝑥 ∈∩ {𝑈: 𝑈 ⊇ 𝒪𝓀 , 𝑈 is 𝜇𝐼𝑔-LOSGITS} ⟹ 𝑥 ∈ ⋀𝐿𝐶
⋆ (𝒩𝓀) or 𝑥 ∈ ⋀𝐿𝐶

⋆ (𝒪𝓀) ⟹

𝑥 ∈ ⋀𝐿𝐶
⋆ (𝒩𝓀) ∪ ⋀𝐿𝐶

⋆ (𝒪𝓀) ⟹ ⋀𝐿𝐶
⋆ (𝒩𝓀 ∪ 𝒪𝓀) ⊆ ⋀𝐿𝐶

⋆ (𝒩𝓀) ∪ ⋀𝐿𝐶
⋆ (𝒪𝓀) and thus ⋀𝐿𝐶

⋆ (𝒩𝓀 ∪

𝐵) = ⋀𝐿𝐶
⋆ (𝒩𝓀) ∪ ⋀𝐿𝐶

⋆ (𝐵) . 

(vi) WKT 𝒩𝓀 ∩ 𝐵 ⊆ 𝒩𝓀and 𝒩𝓀 ∩ 𝒪𝓀 ⊆ 𝒪𝓀 ⟹ ⋀𝐿𝐶
⋆ (𝒩𝓀 ∩ 𝒪𝓀) ⊆ ⋀𝐿𝐶

⋆ (𝒩𝓀) and ⋀𝐿𝐶
⋆ (𝒩𝓀 ∩

𝒪𝓀) ⊆ ⋀𝐿𝐶
⋆ (𝒪𝓀)  ⟹ ⋀𝐿𝐶

⋆ (𝒩𝓀 ∩ 𝒪𝓀) ⊆ ⋀𝐿𝐶
⋆ (𝒩𝓀) ∩ ⋀𝐿𝐶

⋆ (𝒪𝓀). 

(vii)∨𝐿𝐶
∗ (𝒩𝓀)̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ =∩ {𝑈̅: 𝑈̅ ⊇ 𝒩𝓀

̅̅ ̅̅ , 𝑈̅ is 𝜇𝐼𝑔-LOSGITS} = ⋀𝐿𝐶
⋆ (𝒩𝓀

̅̅ ̅̅ ).   

  

Theorem:3.6 Let 𝒩𝓀, 𝒪𝓀 ∈ 𝑋. Then the ensuing statement meets up with the condition.                                                                                                   

(i)⋁𝐿𝐶
⋆ (𝒩𝓀) ⊆ 𝒩𝓀.                                                                                                                                                      

(ii) If 𝒩𝓀 ⊆ 𝒪𝓀then ⋁𝐿𝐶
⋆ (𝒩𝓀) ⊆ ⋁𝐿𝐶

⋆ (𝒪𝓀).                                                                                                                            

(iii) If 𝒩𝓀 is 𝜇𝐼𝑔-LCSGITS then 𝒩𝓀 = ⋁𝐿𝐶
⋆ (𝒩𝓀) (ie, every 𝜇𝐼𝑔-LCSGITS is a ⋁𝐿𝐶

⋆ -set).                                                                                                                                                                                                                                      

(iv)⋁𝐿𝐶
⋆ (⋁𝐿𝐶

⋆ (𝒩𝓀)) = ⋁𝐿𝐶
⋆ (𝒩𝓀).                                                                                                                                                              

(v)⋁𝐿𝐶
⋆ (𝒩𝓀 ∪ 𝒪𝓀) ⊇ ⋁𝐿𝐶

⋆ (𝒩𝓀) ∪ ⋁𝐿𝐶
⋆ (𝒪𝓀).   

(vi) ⋁𝐿𝐶
⋆ (𝒩𝓀 ∩ 𝒪𝓀) = ⋁𝐿𝐶

⋆ (𝒩𝓀) ∩ ⋁𝐿𝐶
⋆ (𝒪𝓀).   

Proof: As theorem:3.5, (i),(ii),(iii),(iv),(v) and (vi) true. 
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Theorem:3.7 1. If 𝐴 is 𝜇𝐼𝑔-CSGITS then 𝐴 is ⋀𝐿𝐶
⋆ - set but converse fails. 

2.If 𝐴 is 𝜇𝐼𝑔-OSGITS then 𝐴 is⋁𝐿𝐶
⋆ - set but converse fails. 

Proof: 1.WKT every 𝜇𝐼𝑔-CSGITS is a 𝜇𝐼𝑔-LOSGITS and by theorem:3.5, we get every 𝜇𝐼𝑔-

CSGITS is a ⋀𝐿𝐶
⋆ - set. But reverse fails, for example:3.3, 〈𝑋, {𝔶1}, 𝜙〉 is a ⋀𝐿𝐶

⋆ - set but which 

is not a 𝜇𝐼𝑔-CSGITS.  

2. Using remark:2.6 and theorem:3.6, we get every 𝜇𝐼𝑔-OSGITS is a ⋁𝐿𝐶
⋆ -set. For 

example:3.3,〈𝑋, 𝜙, {𝔶1}〉 is a ⋁𝐿𝐶
⋆ -set but which is not a 𝜇𝐼𝑔-OSGITS. 

  

Theorem:3.8 In 𝑋, the following statements are hold: 

(i)Ứ is always in ⋀𝐿𝐶
⋆ - set.  

(ii) 𝔈 is always in ⋁𝐿𝐶
⋆ - set.     

                                                                                                                  

 

 
 

                                                                 Figure:2 

       The above figure:2 indicates, the relations between 𝜇𝐼𝑔-CSGITS,𝜇𝐼𝑔-LOSGITS,𝜇𝐼-

closed set, 𝜇𝐼-locally open set, and  ⋀𝐿𝐶
⋆ - set. The reverse of figure:3.9 need not be true.  

  

CONCLUSION: For this article, we establish the new notions like 𝜇𝐼𝑔-LOSGITS, 𝜇𝐼𝑔-

LCSGITS, ⋀𝐿𝐶
⋆ - set, ⋁𝐿𝐶

⋆ - set and we have done with the generalizations of their characters. 

Also discussed how to correlate them with other sets and spaces .Also we  explained them in 

detail  with suitable examples. There is no relations between pre*𝜇𝐼-closed set and others 

Ʌ*
LC-

set

μI-closed 
set

μIg-CSGITS

μIg-LOSGITS

μI-locally 
open set
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(ie,𝜇𝐼𝑔-LOSGITS, 𝜇𝐼𝑔-LCSGITS). Hence we conclude that, they are independent to each 

other. 

REFERENCES: 

[1].Arnab paul and SudipDebnath, Some properties of (1,2)*-Locally closed sets,International 

jouanal of analysis, vol 2014,https://doi.org/10.1155/2014/39361. 

[2].Balachandran. K,P.Sundaram,Maki,Generalized locally closed sets and GLC-continuous 

functions, Indian journal of pure and applied mathematics,(27)3,(1996),235-244. 

[3].S.S.Benchalli, Prakash Gouda Patil, Pusha M.Nalwad, Locally 𝑔𝜔𝛼-closed sets in 

topological spaces, International journal of pure mathematical sciences, 2017. 

[4].N.Bourbaki, General topology,part-I,Addison-Wesley and Hermann, Paris, France(1996). 

[5].M.Dhavamani,S.Kavitha Bharathi, P.Geetha, Locally closed sets in intuitionistic 

topological spaces, Advances in mathematics: Science journal 8(2019). Pp:746-753. 

[6].Dogan Coker, A note on intuitionistic sets and intuitionistic points, Tr.J.of Mathematics 

20 (1996) 343-351. 

[7].Dogan Coker, An introduction to intuitionistic topological spaces, BUSEFAL 81(2000) 

51-56. 

[8].G.Hari Siva annam, N.Raksha Ben, Some new open sets in 𝜇𝑁-Topological spaces, 

Malaya journal of matematik,2021. 

[9].G.Helen Rajapushpam, P.Sivagami and G. Hari siva annam, Some new operators on 𝜇𝐼𝑔- 

closed sets in GITS, J.Math.Comput.Sci.11(2021) , No:2,1868-1887,ISSN:1927-5307. 

[10]. G.Helen Rajapushpam, P.Sivagami and G. Hari siva annam, 𝜇𝐼𝑔-Dense sets and 𝜇𝐼𝑔- 

Baire Spaces in GITS, Asia Mathematica,Vol:5,Issue:1,(2021) Pages:158-167. 

[11].G.Helen Rajapushpam, P.Sivagami and G. Hari siva annam, Various Baire spaces via 

𝜇𝐼𝑔-closed sets in GITS,Strad Research, Vol8, issue7,2021,18-28,ISSN:0039-2049. 

[12]M.Ganster and I.L.Reilly, Locally closed sets and LC-continuous functions,’International 

journal of Mathematics and mathematical sciences.vol:12,no:3,pp. 417-424,1989. 

[13].Miguel caldas, Saeid jafari, Govindappa navalagi, More on λ-closed sets in topological 

spaces, Revists colombiana de mathematica, vol 41(2007)2, pp:355-369. 

[14].Shyamapada modak and takashi noiri, Some generalizations of locally closed 

sets,Iranian journal of mathematical sciences and informatics,vol14, no.1, (2019),pp:159-165. 

[15].P.Sivagami, G.Helen Rajapushpam, and G. Hari siva annam, Intuitionistic Generalized 

closed sets in Generalized intuitionistic topological space, Malaya Journal Of Mathematik, 

vol.8,No3, 1142-1147. E ISSN:2251-5666, P ISSN:2319-3786. 


