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1. Introduction 

Semi-open sets and semi-continuity in topological spaces were presented by Levine [3] in 1963. In 

1970, he [4] proposed the concept of a generalised closed set ( 𝑔 − 𝑐𝑙𝑜𝑠𝑒𝑑 𝑠𝑒𝑡). Maki et al. [5] established 

the concept of generalised preclosed sets and examined some of its basic features, whereas Sundaram and 

Sheik John [6] introduced the concept of weakly-closed sets. Dontchev [1] first proposed the idea of 

generalised semi-pre open sets in topological spaces in 1995. 

In 1997, Gnanambal [2] established the notion of 𝑔𝑝𝑟 − 𝑐𝑙𝑜𝑠𝑒𝑑 sets and investigated their features 

in topological spaces. The features of generalised pre-semi closed sets (𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑) in a topological 

space are defined in this chapter, and they are appropriately situated between pre-closed sets and generalised 

pre-closed sets. 

Definition 1. Consider the subset 𝐴 of the topological space (𝑋, 𝑟) is generalized presemi closed 

(𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑) if 𝑝𝑐𝑙(𝐴)  𝑈 whenever 𝐴  U and 𝑈 is semi-open. 

Theorem 2. Each closed set is 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑. 
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Theorem 3. Each 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set is 𝑔𝑝𝑟 − 𝑐𝑙𝑜𝑠𝑒𝑑. 

 

Theorem 4. Each 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set is 𝑔𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑. 

 

Theorem 5. Each 𝑤 − 𝑐𝑙𝑜𝑠𝑒𝑑 set is 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑. 

 

Theorem 6. Each 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set is 𝑔𝑝𝑟𝑤 − 𝑐𝑙𝑜𝑠𝑒𝑑. 

 

Proof: 

 

If 𝐴 is a 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set and 𝐴  U here 𝑈 is the regular semi-open is. Each regular semi-open 

 

set will be semi-open. 

 

Hence 𝑝𝑐𝑙(𝐴)  U. 

 

Thus 𝐴 is 𝑔𝑝𝑟𝑤 − 𝑐𝑙𝑜𝑠𝑒𝑑. 

 

.Theorem 7. Each 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 is 𝑔𝑠𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑. 

 

Proof: 

 

If 𝐴 is a 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 also 𝐴  U here 𝑈 is open. 

 

Each open set is said to be semi-open and 𝑠𝑝𝑐𝑙(𝐴)  pcl(A), spcl(A)  U. Therefore, 𝐴 is 𝑔𝑠𝑝 − 

 

𝑐𝑙𝑜𝑠𝑒𝑑. 

 

Theorem 8. If 𝐴 be 𝑔𝑠𝑝 − 𝑐𝑙𝑜𝑠𝑒𝑑 in (𝑋, 𝑟).  𝐴 is pre-closed only if 𝑝𝑐𝑙(𝐴)  A is always semi closed. 

 

Proof: 

 

Necessity : Let 𝐴 be 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑. Assume that 𝐴 is pre-closed. 

Then 𝑝𝑐𝑙(𝐴) = 𝐴 and so 𝑝𝑐𝑙(𝐴) − 𝐴 = . 

 

Hence 𝑝𝑐𝑙(𝐴) − 𝐴 is semi closed. 

 

Sufficiency : Assume that 𝑝𝑐𝑙(𝐴) − 𝐴 is semi closed. Since 𝐴 is 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑, 𝑝𝑐𝑙(𝐴) − 𝐴 =  by 

Theorem 7. That is 𝑝𝑐𝑙(𝐴) = 𝐴. 
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Therefore 𝐴 is pre-closed. 

 

Theorem 9. 𝐴 is a 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 subset of 𝑋 so that 𝐴  B  pcl(A) then 𝐵 is also a 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set 

in 𝑋. 

 

Proof: 

 

If 𝐴 be 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set of 𝑋 so that 𝐴  B  pcl(A) . 

 

If 𝑈 is a semi open set of 𝑋 so that 𝐵  U. 

 

Then 𝐴  U. 

 

Since 𝐴 is 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑, we have 𝑝𝑐𝑙(𝐴)  U. 

 

Now (𝐵) pcl(pcl(A)) = 𝑝𝑐𝑙(𝐴) U. . Therefore 𝐵 is 𝑔𝑝𝑠 − 𝑐𝑙𝑜𝑠𝑒𝑑 set in . 

 

2. Intuitionistic fuzzy generalized pre-semi closed set 

Definition 10. An 𝐼𝐹𝑆 𝐴 in an 𝐼𝐹𝑇𝑆 (𝑋,τ) is said to be an intuitionistic fuzzy generalized pre-semi closed 

set (𝐼𝐹𝐺𝑃𝑆𝐶𝑆) if 𝑝𝑐𝑙(𝐴)  U whenever 𝐴  U   and 𝑈 is an 𝐼𝐹𝑆𝑂𝑆 in (𝑋,τ) . The family of all 𝐼𝐹𝐺𝑃𝑆𝐶𝑆𝑠 

of an 𝐼𝐹𝑇𝑆 (𝑋,τ) is denoted by 𝐼𝐹𝐺𝑃𝑆𝐶 (𝑋). 

Theorem 11. Each 𝐼𝐹𝐶𝑆 in (𝑋,  ) is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,τ) . 

 

Proof: 

 

Let 𝐴 be an 𝐼𝐹𝐶𝑆. 

 

Let 𝐴  𝑈 and 𝑈 be an 𝐼𝐹𝑆𝑂𝑆 in (𝑋,  ). 

Then 𝑝𝑐𝑙(𝐴)  𝑐𝑙(𝐴) = 𝐴  𝑈, by hypothesis. Hence 𝐴 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,τ) 

Theorem 12. Each 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,τ) is an 𝐼𝐹𝐺𝑃𝐶𝑆 in (𝑋,τ) . 

 

Proof: 

Let 𝐴 be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋, ) and let 𝐴  𝑈, 𝑈 is an 𝐼𝐹𝑂𝑆 in (𝑋,  ). 

 

Subsequently each 𝐼𝐹𝑂𝑆 in (𝑋,  ) is an 𝐼𝐹𝑆𝑂𝑆 in (𝑋, ) and by hypothesis 𝑝𝑐𝑙(𝐴)  𝑈. 

Hence 𝐴 is an 𝐼𝐹𝐺𝑃𝐶𝑆 in (𝑋, ). 

 

Theorem 13. Each 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ) is an 𝐼𝐹𝐺𝑃𝑅𝐶𝑆 in (𝑋,  ) . 
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Proof: 

 

If 𝐴 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ) and let 𝐴  𝑈, 𝑈 is an 𝐼𝐹𝑅𝑂𝑆 in (𝑋,  ). 

 

Subsequently each 𝐼𝐹𝑅𝑂𝑆 in (𝑋,  ) is an 𝐼𝐹𝑆𝑂𝑆 in (𝑋, ) and by hypothesis 𝑝𝑐𝑙(𝐴)  𝑈. 

Hence 𝐴 is an 𝐼𝐹𝐺𝑃𝑅𝐶𝑆 in (𝑋,  ). 

 

Theorem 14. Each 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ) is an 𝐼𝐹𝐺𝑆𝑃𝐶𝑆 in (𝑋,  ) . 

 

Proof: 

 

Let A be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋, ) and let 𝐴  𝑈, 𝑈 is an 𝐼𝐹𝑂𝑆 in (𝑋,  ). 

 

Since every 𝐼𝐹𝑂𝑆 in (𝑋,  ) is an 𝐼𝐹𝑆𝑂𝑆 in (𝑋, ) and by hypothesis 𝑠𝑝𝑐𝑙(𝐴)  𝑝𝑐𝑙(𝐴)  𝑈. 

Hence 𝐴 is an 𝐼𝐹𝐺𝑆𝑃𝐶𝑆 in (𝑋,  ). 

 

Remark 15. The combination of any two 𝐼𝐹𝐺𝑃𝑆𝐶𝑆𝑠 in (𝑋,  ) will not be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ) in 

universal as realized from the subsequent instance. 

Example 16. Let 𝑋 = {𝑎, 𝑏} and let  = {0~, 𝐻1, 1~ } where 

𝐻1 = 𝑥, (0.3, 0.2), (0.7, 0.8) . 

Then the 𝐼𝐹𝑆𝑠 𝐴 = 𝑥, (0.2, 0.4), (0.8, 0.6)  and 

𝐵 = 𝑥, (0.5, 0.1), (0.5, 0.9)  are 𝐼𝐹𝐺𝑃𝑆𝐶𝑆𝑠 in (𝑋,  ) but 

𝐴  𝐵 = 𝑥, (0.5, 0.4), (0.5, 0.6)  is not an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ). Let 𝑈 = 𝑥, (0.5, 0.4), (0.5, 0.6)  be 

an 𝐼𝐹𝑆𝑂𝑆 in (𝑋, ). 

Since 𝐴  𝐵 𝑈 but 𝑝𝑐𝑙(𝐴  𝐵) = 𝑥, (0.7, 0.8), (0.3, 0.2)   𝑈. 

 

Remark 17. The combination of any two 𝐼𝐹𝐺𝑃𝑆𝐶𝑆𝑠 in (𝑋,  ) will not be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋, ) 

in universal as realized from the subsequent instance. 

 

Example 18. Let 𝑋 = {𝑎, 𝑏} and let  = {0~, 𝐻1, 1~ } where 

𝐻1 = 𝑥, (0.3, 0.2), (0.7, 0.8)  . 

Then the 𝐼𝐹𝑆𝑠 𝐴 = 𝑥, (0.5, 0.9), (0.5, 0.1)  and 

𝐵 = 𝑥, (0.8, 0.4), (0.2, 0.6)  are 𝐼𝐹𝐺𝑃𝑆𝐶𝑆𝑠 in (𝑋,  ) but 

𝐴  𝐵 = 𝑥, (0.5, 0.4), (0.5, 0.6)  is not an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ). Let 𝑈 = 𝑥, (0.5, 0.4), (0.5, 0.6)  be an 

𝐼𝐹𝑆𝑂𝑆 in (𝑋, ). 

Since 𝐴  𝐵  𝑈 but 𝑝𝑐𝑙(𝐴  𝐵) = 𝑥, (0.7, 0.8), (0.3, 0.2)   𝑈. 

 

Theorem 19. Let (𝑋,  ) be an 𝐼𝐹𝑇𝑆. Then for every 𝐴  𝐼𝐹𝐺𝑃𝑆𝐶(𝑋) and for every 𝐵  𝐼𝐹𝑆(𝑋) , 𝐴  𝐵 

 𝑝𝑐𝑙(𝐴) implies 𝐵  𝐼𝐹𝐺𝑃𝑆𝐶(𝑋).
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Proof: 

 

Let 𝐵  𝑈 and 𝑈 be an 𝐼𝐹𝑆𝑂𝑆 in (𝑋,  ). Then since 𝐴  𝐵, 𝐴  𝑈. 

 

Since 𝐴 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆, it follows that 𝑝𝑐𝑙(𝐴)  𝑈. Now 𝐵  𝑝𝑐𝑙(𝐴) implies 

𝑝𝑐𝑙(𝐵)  𝑝𝑐𝑙(𝑝𝑐𝑙(𝐴)) = 𝑝𝑐𝑙(𝐴)[4]. Thus, 𝑝𝑐𝑙(𝐵)  𝑈. This proves that 

𝐵  𝐼𝐹𝐺𝑃𝑆𝐶(𝑋). 

 

Theorem 20. Let A be an 𝐼𝐹𝑆𝑂𝑆 and an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ), then 𝐴 is an 𝐼𝐹𝑃𝐶𝑆 in (𝑋,  ). 

 

Proof: 

 

Since 𝐴  𝐴 and 𝐴 is an 𝐼𝐹𝑆𝑂𝑆 in (𝑋,  ), by hypothesis, 𝑝𝑐𝑙(𝐴)  𝐴. Always 𝐴  𝑝𝑐𝑙(𝐴). 

Therefore 𝑝𝑐𝑙(𝐴) = 𝐴. Hence 𝐴 is an 𝐼𝐹𝑃𝐶𝑆 in (𝑋,  ). 

Theorem 21. Let 𝐴 be an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ) then 𝑝𝑐𝑙(𝐴) − 𝐴 does not contain any non empty 𝐼𝐹𝑆𝐶𝑆. 

 

Proof: 

 

Let 𝐹 be an 𝐼𝐹𝑆𝐶𝑆 such that 𝐹  𝑝𝑐𝑙(𝐴) − 𝐴. Then 𝐹  𝑋 − 𝐴 implies 

 

𝐴  𝑋 − 𝐹 . Since 𝐴 is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 and 𝑋 − 𝐹 is an 𝐼𝐹𝑆𝑂𝑆, 𝑝𝑐𝑙(𝐴)  𝑋 − 𝐹 . That is 𝐹  𝑋 − 𝑝𝑐𝑙(𝐴) . 

Hence 𝐹  𝑝𝑐𝑙(𝐴)  (𝑋 − 𝑝𝑐𝑙(𝐴)) =  . This shows 

𝐹 = . 

 

3. Intuitionistic Fuzzy Generalized Pre-Semi Open Sets 

In this section, the concept of an intuitionistic fuzzy generalized pre-semi open sets is introduced and 

some of their properties are studied. 

Definition 22. An 𝐼𝐹𝑆 𝐴 is said to be an intuitionistic fuzzy generalized presemi open set (𝐼𝐹𝐺𝑃𝑆𝑂𝑆) in 

(𝑋,  ) if the complement 𝐴c is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑋. 

The family of all 𝐼𝐹𝐺𝑃𝑆𝑂𝑆𝑠 of an 𝐼𝐹𝑇𝑆 (𝑋,  ) is denoted by 𝐼𝐹𝐺𝑃𝑆𝑂(𝑋). 

 

Definition 23. Let 𝐴 be an 𝐼𝐹𝑆 in an 𝐼𝐹𝑇𝑆 (𝑋,  ) . Then intuitionistic fuzzy generalized pre-semi 

interior of 

𝐴(𝑔𝑝𝑠𝑖𝑛𝑡(𝐴)) and intuitionistic fuzzy generalized pre-semi closure of 𝐴(𝑔𝑝𝑠𝑐𝑙(𝐴)) are defined by 

 

(i) 𝑔𝑝𝑠𝑖𝑛𝑡(𝐴) = {G/G is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in 𝑋 and 𝐺 _ 𝐴} . 

 

(ii) 𝑔𝑝𝑠𝑐𝑙(𝐴) = {K/K is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑋 and 𝐴  𝐾} . 

Note that for any 𝐼𝐹𝑆 
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A in (𝑋,  ) , we have 𝑔𝑝𝑠𝑐𝑙(𝐴c) = (𝑔𝑝𝑠𝑖𝑛𝑡(𝐴))c and 𝑔𝑝𝑠𝑖𝑛𝑡(𝐴c) = (𝑔𝑝𝑠𝑐𝑙(𝐴))c . 

 

Theorem 24. Let (𝑋,  ) be a 𝐼𝐹𝑇𝑆. Then for every 𝐴  𝐼𝐹𝐺𝑃𝑆𝑂(𝑋) and for every 𝐵  𝐼𝐹𝑆(𝑋), 𝑝𝑖𝑛𝑡(𝐴) 

 𝐵  𝐴 implies 𝐵  𝐼𝐹𝐺𝑃𝑆𝑂(𝑋). 

 

Proof: 

 

Let 𝐴 be any 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 of 𝑋 and 𝐵 be any 𝐼𝐹𝑆 of 𝑋, such that 

 

𝑝𝑖𝑛𝑡(𝐴)  𝐵  𝐴. 

 

Then 𝐴c is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in 𝑋 and 𝐴c  𝐵c  𝑝𝑐𝑙(𝐴c). By Theorem, 𝐵c is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ). 

Therefore 𝐵 is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in (𝑋,  ). Hence 𝐵  𝐼𝐹𝐺𝑃𝑆𝑂(𝑋). 

 

Theorem 25. An 𝐼𝐹𝑆 𝐴 of an 𝐼𝐹𝑇𝑆 (𝑋,  ) is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in (𝑋,  ) if and only if 𝐹  𝑝𝑖𝑛𝑡(𝐴) 

whenever 𝐹 is an 𝐼𝐹𝑆𝐶𝑆 in (𝑋,  ) and 𝐹  𝐴. 

 

Proof: 

 

Necessity: Suppose 𝐴 is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in (𝑋,  ). 

 

Let 𝐹 be an 𝐼𝐹𝑆𝐶𝑆 in (𝑋,  ) such that 𝐹  𝐴. Then 𝐹c is an 𝐼𝐹𝑆𝑂𝑆 and 𝐴c  𝐹c. 

By hypothesis 𝐴c is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ), we have 𝑝𝑐𝑙(𝐴c)  𝐹c. Therefore 𝐹  𝑝𝑖𝑛𝑡(𝐴), since 

(𝑝𝑐𝑙(𝐴))c = 𝑝𝑐𝑙(𝐴)c[4]. 

Sufficiency: Let 𝑈 be an 𝐼𝐹𝑆𝑂𝑆 in (𝑋,  ) such that 𝐴c  𝑈. By hypothesis, 𝑈c  𝑝𝑖𝑛𝑡(𝐴). 

Therefore 𝑝𝑐𝑙(𝐴c)  𝑈 and 𝐴c is an 𝐼𝐹𝐺𝑃𝑆𝐶𝑆 in (𝑋,  ). Hence 𝐴 is an 𝐼𝐹𝐺𝑃𝑆𝑂𝑆 in (𝑋,  ). 
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