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ABSTRACT: In this chapter, the concepts of (1,2)*-weakly delta generalized beta-compactness and (1,2)*-weakly delta-

generalized beta-connectedness are introduced, and some characterizations of (1,2)*-weakly delta-generalized beta-compactness 

and (1,2)*-weakly delta-generalized beta-connectedness are investigated. Also, their properties are discussed. Further, it is proven 

that (1,2)*-weakly delta-generalized beta-connectedness is preserved under (1,2)*-weakly delta-generalized beta-irresolute 

mappings. 
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1. INTRODUCTION 
In general topology as well as other sophisticated areas of mathematics, the concepts of compactness and connectedness are helpful

and essential. Pervin [5] was first to define connectedness and components in a bitopological spaces, whereas the concept of quasi 

components in bitopological spaces was introduced by Reilly and Young [4]. The generalized closed set has been first studied and 

initiated by N.Levine in the year 1970 [1]. This generalized closed set has lead to significant contributions to generalization of 

continuity.The fundamental characteristics of connectivity and compactness have been studied by numerous academics. 

 

Vivekananda Dembre and Pankaj B Gavali [7] introduced and studied the properties of W-compactness and W-connectedness in 

topological spaces and is to give some characterizations of W-compact spaces. The concept of a weaker form of connectedness was 

also introduced in generalized topological spaces by Tyagi, et al. [6]. The aim of this paper to introduce the concepts of (1, 2)∗-

wδgβ-separated sets are introduced. The ideas of (1, 2)∗-wδgβ-connectedness and (1, 2)∗-wδgβ-compactness in bitopological 

spaces are also introduced and examined.  

 

2. PRELIMINARIES 
Definition 2.1 [2] 

A subset 𝑀 of a bitopological space ℱ1 is called a (1,2)*-weakly 𝛿𝑔𝛽-closed (briefly, (1,2)*-w𝛿𝑔𝛽-closed) if (1,2)*-𝛽𝑐𝑙(𝑀) ⊆ 𝐺 

whenever 𝑀 ⊆ 𝐺 and 𝐺 is (1,2)*-𝛿𝑔-open in ℱ1. 

The complement of a (1, 2)*-weakly 𝛿𝑔𝛽-closed set is called (1,2)*-weakly 𝛿𝑔𝛽-open. We denote the set of all (1,2)*-w𝛿𝑔𝛽-

closed sets in ℱ1 by (1, 2)*- w𝛿𝑔𝛽 -𝒞(ℱ1). 

 

Definition 2.2 [2] 

Let ℱ1 and ℱ2 be two bitopological spaces. A function 𝓅: ℱ1 → ℱ2 is called (1,2)*-weakly 𝛿𝑔𝛽-continuous (briefly, (1,2)*-𝑤𝛿𝑔𝛽-

continuous) if 𝓅−1(𝐺) is a (1,2)*-𝑤𝛿𝑔𝛽-open set in ℱ1 for each 𝜎1,2-open set 𝐺 of  ℱ2. 

 

Definition 2.4 [3]:  

A bitopological space ℱ1 is called (1,2)∗-𝑇𝑤𝛿𝑔𝛽-space if every (1,2)∗-𝑤𝛿𝑔𝛽-closed set in it is 𝜏1,2-closed set. 
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3. (𝟏, 𝟐)∗-𝐰𝛅𝐠𝛃-COMPACTNESS 
In this section, we introduce the concept of (1, 2)∗-𝑤𝛿𝑔𝛽-compactness in bitopological spaces and obtain some of their properties. 

Definition 3.1. A collection {𝑀𝑖 ∶  𝑖 ∈  𝐼} of (1, 2)∗-𝑤𝛿𝑔𝛽-open sets in a bitopological space ℱ1 is called (1, 2)∗-𝑤𝛿𝑔𝛽-open 

cover ℱ1 of a subset M in ℱ1 if 𝑀 ⊆ ∪𝑖∈𝐼 {𝑀𝑖: 𝑖 ∈ 𝐼}. 

 

Definition 3.2. A bitopological space ℱ1 is called (1, 2)∗-𝑤𝛿𝑔𝛽- compact if every (1, 2)∗-𝑤𝛿𝑔𝛽-open cover of ℱ1 has a finite 

subcover of ℱ1. 

 

Definition 3.3. A subset 𝑀 of a bitopological space ℱ1 is called (1, 2)∗-𝑤𝛿𝑔𝛽-compact relative to ℱ1 if for every collection 

{𝑀𝑖: 𝑖 ∈  𝐼} of (1, 2)∗-𝑤𝛿𝑔𝛽-open subsets of ℱ1 such that 𝑀 ⊆ ∪𝑖∈𝐼 {𝑀𝑖: 𝑖 ∈ 𝐼}, there exist a finite subset 𝐼0 of 𝐼 such that 𝑀 ⊆
 ∪𝑖∈𝐼0

{𝑀𝑖: 𝑖 ∈ 𝐼0}. 

 

Definition 3.4. A subset 𝑀 of a bitopological space ℱ1 is called (1, 2)∗-𝑤𝛿𝑔𝛽-compact if 𝑀 is (1, 2)∗-𝑤𝛿𝑔𝛽 compact as the 

subspace of  ℱ1.  

 

Theorem 3.5. Every (1, 2)∗-𝑤𝛿𝑔𝛽-compact space is (1, 2)∗-compact. 

Proof. Let ℱ1 be a (1, 2)∗-𝑤𝛿𝑔𝛽-compact space. Let {𝑀𝑖: 𝑖 ∈  𝐼} be an 𝜏1,2-open cover of ℱ1. Since every 𝜏1,2-open set is (1, 2)∗-

𝑤𝛿𝑔𝛽-open set, {𝑀𝑖: 𝑖 ∈  𝐼} is a (1, 2)∗-𝑤𝛿𝑔𝛽-open cover of ℱ1. Since ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact, the (1, 2)∗-𝑤𝛿𝑔𝛽-open cover 

{𝑀𝑖: 𝑖 ∈  𝐼} of ℱ1 has a finite subcover say {{𝑀𝑖: 𝑖 ∈ 1,2,3, … , 𝑛} for ℱ1. Therefore ℱ1  = ⋃ 𝑀𝑖
𝑛
𝑖=1  . Thus the 𝜏1,2-open cover 

{𝑀𝑖: 𝑖 ∈  𝐼} of ℱ1 is a finite subcover for ℱ1. Hence ℱ1 is compact. 

 

Theorem 3.6. A (1, 2)∗-𝑤𝛿𝑔𝛽-closed subset of a (1, 2)∗-𝑤𝛿𝑔𝛽-compact space is (1, 2)∗-𝑤𝛿𝑔𝛽-compact relative to ℱ1.  

Proof. Let 𝑀 be a (1, 2)∗-𝑤𝛿𝑔𝛽-closed subset of a (1, 2)∗-𝑤𝛿𝑔𝛽-compact space ℱ1. Then 𝑀𝑐 is (1, 2)∗-𝑤𝛿𝑔𝛽-open in ℱ1. Let 

𝑆 =  {𝑀𝑖: 𝑖 ∈  𝐼} be a (1, 2)∗-𝑤𝛿𝑔𝛽-open cover of 𝑀 by (1, 2)∗-𝑤𝛿𝑔𝛽-open subsets in ℱ1. Then 𝑆1  =  𝑆 ∪ 𝑀𝑐 is a (1, 2)∗-𝑤𝛿𝑔𝛽-

open cover of ℱ1. That is, ℱ1 = [∪ 𝑀𝑖: 𝑖 ∈  𝐼] ∪ 𝑀𝑐.  Since ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact, 𝑆1 is reducible to a finite subcover of ℱ1,  
say ℱ1 =  𝑀𝑖1

∪ 𝑀𝑖2
∪. . .∪ 𝑀𝑖𝑛

∪ 𝑀𝑐 , 𝑀𝑖𝑘
∈ 𝑆1. But 𝑀 and  𝑀𝑐 are disjoint. Hence ⊆ 𝑀𝑖1

∪ 𝑀𝑖2
∪. . .∪ 𝑀𝑖𝑛

∈ S . Therefore (1, 2)∗-

𝑤𝛿𝑔𝛽-open cover S of 𝑀 contains a finite subcover. Hence 𝑀 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact relative to ℱ1. 

 

Theorem 3.7. Let 𝓅: ℱ1 → ℱ2 be a onto (1, 2)∗-𝑤𝛿𝑔𝛽-continuous map. If  ℱ1 is a (1, 2)∗-𝑤𝛿𝑔𝛽-compact space, then ℱ2 is (1, 2)∗-

compact.  

 

Theorem 3.8.  If a map 𝓅: ℱ1 → ℱ2 is (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute and 𝑀 a subset of ℱ1. If  𝑀 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact in ℱ1, then 

the image 𝓅(𝑀) is (1, 2)∗-𝑤𝛿𝑔𝛽-compact in ℱ2.   

Proof. Let 𝓅: ℱ1 → ℱ2 be (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute and 𝑀 ⊆ ℱ1 be (1, 2)∗-𝑤𝛿𝑔𝛽-compact in ℱ1. 

To prove: 𝓅(𝑀) is (1, 2)∗-𝑤𝛿𝑔𝛽-compact in ℱ2.  Let {𝑀𝑖 ∶  𝑖 ∈  𝐼} be a collection of (1, 2)∗-𝑤𝛿𝑔𝛽-open subsets of 𝓅(𝑀). Then  

𝓅(𝑀) ⊆∪ {𝑀𝑖 ∶  𝑖 ∈  𝐼} and 𝓅−1(𝑀) ∈ (1, 2)∗-𝑤𝛿𝑔𝛽-open in  ℱ1 . Since 𝓅 is (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute, the inverse image of every  

(1, 2)∗-𝑤𝛿𝑔𝛽-open set in ℱ2 is (1, 2)∗-𝑤𝛿𝑔𝛽-open in ℱ1. Hence 𝓅−1(𝑀𝑖) is (1, 2)∗-𝑤𝛿𝑔𝛽-open in ℱ1for each  𝑖 ∈  𝐼. Now 𝑀 ⊆
𝓅−1[𝓅(𝑀)] ⊆ 𝓅−1(𝑀𝑖). Thus {𝓅−1(𝑀𝑖): 𝑖 ∈ 𝐼} is (1,2)∗-𝑤𝛿𝑔𝛽-open cover of 𝑀 in ℱ1. Since 𝑀 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact in ℱ1, 

there exist a finite subset 𝐼0 of 𝐼 such that 𝑀 ⊆∪ {𝓅−1(𝑀𝑖): 𝑖 ∈ 𝐼0}. Then 𝓅(𝑀) ⊆∪ {𝑀𝑖 ∶  𝑖 ∈  𝐼0}. Therefore (1, 2)∗-𝑤𝛿𝑔𝛽-open 

cover of 𝓅(𝑀) has a finite subcover. Hence (𝑀 ) is (1, 2)∗-𝑤𝛿𝑔𝛽-compact in ℱ2. 

 

Definition 3.9. A space ℱ1 is said to be (1,2)∗-𝑤𝛿𝑔𝛽-compact space if 𝑀 ⊆ ℱ1 which is (1,2)∗-𝑤𝛿𝑔𝛽-compact in ℱ1 is (1,2)∗-

𝑤𝛿𝑔𝛽-closed. 

 

Theorem 3.10. Let ℱ1 be a (1,2)∗-𝑤𝛿𝑔𝛽-𝑇2 and (1,2)∗-extremally disconnected space. Then Y is (1,2)∗-𝑤𝛿𝑔𝛽-compact space.  

Proof: Let 𝑀 be a subset of ℱ1 which is (1,2)∗-𝑤𝛿𝑔𝛽-compact in ℱ1 and 𝑥 ∉ 𝑀. Then for each 𝑦 ∈ 𝑀 there exists two disjoint 

(1,2)∗-𝑤𝛿𝑔𝛽-open sets 𝑈 and 𝑉 containing  𝑥 and 𝑦 respectively, since ℱ1 is (1,2)∗-𝑤𝛿𝑔𝛽-𝑇2 space. Also since 𝑀 is (1,2)∗-

𝑤𝛿𝑔𝛽-compact in ℱ1, there exists 𝑦1, 𝑦2, … . . , 𝑦𝑛 ∈ 𝑀 such that 𝑀 ⊂ ⋃ 𝑉𝑦𝑖

𝑛
𝑖=1 . Let 𝑈 = ⋃ 𝑈𝑦𝑖

𝑛
𝑖=1 . Then U is a (1,2)∗-𝑤𝛿𝑔𝛽-open 

subset of ℱ1 that contains 𝑥 and disjoint from 𝑀, since ℱ1 is (1,2)∗-extremely disconnected. Thus 𝑥 ∉ (1,2)∗-𝑤𝛿𝑔𝛽𝒞(𝑀). Hence 

𝑀 is (1,2)∗-𝑤𝛿𝑔𝛽-closed in ℱ1. 

 

Theorem 3.11.  A bitopological space ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact if and only if every family of (1, 2)∗-𝑤𝛿𝑔𝛽-closed sets of ℱ1 

having finite intersection property has a non-empty intersection.  
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Proof. Suppose ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact. Let {𝑀𝑖 ∶ 𝑖 ∈ 𝐼}  be a family of (1, 2)∗-𝑤𝛿𝑔𝛽-closed sets with finite intersection 

property.  

 

To prove: ∩𝑖∈𝐼 𝑀𝑖  ≠ ∅. Suppose ∩𝑖∈𝐼 𝑀𝑖  = ∅. Then ℱ1 −∩𝑖∈𝐼 𝑀𝑖 = ℱ1. This implies ∪𝑖∈𝐼 (ℱ1 − 𝑀𝑖) = ℱ1. Therefore the cover { 
(ℱ1 − 𝑀𝑖): 𝑖 ∈  𝐼} is a (1, 2)∗-𝑤𝛿𝑔𝛽-open cover of ℱ1. Since ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact, the (1, 2)∗-𝑤𝛿𝑔𝛽-open cover {(ℱ1 −
𝑀𝑖): 𝑖 ∈  𝐼} has a finite subcover say { (ℱ1 − 𝑀𝑖): 𝑖 = 1,2, … , 𝑛}. Therefore ℱ1 = ⋃ (ℱ1 − 𝑀𝑖)

𝑛
𝑖=1  ⇒ ℱ1 = ℱ1 −∩𝑖=1

𝑛 𝑀𝑖 ⇒ ℱ1 −
ℱ1 = ℱ1 − [ℱ1 −∩𝑖=1

𝑛 𝑀𝑖] ⇒ ∅ =∩𝑖=1
𝑛 𝑀𝑖  . This contradicts the hypothesis. Hence ∩𝑖∈𝐼 𝑀𝑖 ≠ ∅.  

Conversely, suppose that every family of (1, 2)∗-𝑤𝛿𝑔𝛽-closed sets of ℱ1 with finite intersection property has a non-empty 

intersection.  

 

To prove: ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact. Suppose ℱ1 is not (1, 2)∗-𝑤𝛿𝑔𝛽-compact. Then there exist a (1, 2)∗-𝑤𝛿𝑔𝛽-open cover of 

ℱ1 say {𝑀𝑖 ∶ 𝑖 ∈ 𝐼} has no finite subcover. Therefore for any finite subfamily {𝑀𝑖 ∶ 𝑖 = 1,2, … . , 𝑛} of {𝑀𝑖 ∶ 𝑖 ∈ 𝐼}, we have 

⋃ 𝑀𝑖 ≠ ℱ1
𝑛
𝑖=1 ,  which implies that ℱ1 − ⋃ 𝑀𝑖 ≠ ℱ1 − ℱ1

𝑛
𝑖=1 , which implies ∩𝑖=1

𝑛 (ℱ1 − 𝑀𝑖) ≠ ∅. Therefore the family {(ℱ1 −
𝑀𝑖) ∶ 𝑖 ∈ 𝐼}  of (1, 2)∗-𝑤𝛿𝑔𝛽-closed sets has finite intersection property. 

Also by assumption, ∩𝑖∈𝐼 (ℱ1 − 𝑀𝑖) ≠ ∅  which implies ℱ1 −∪𝑖∈𝐼 𝑀𝑖 ≠ ∅ so that ∪𝑖∈𝐼 𝑀𝑖 ≠ ℱ1. This implies {𝑀𝑖 ∶ 𝑖 ∈ 𝐼} is not a 

cover of ℱ1. This contradicts the fact that {𝑀𝑖 ∶ 𝑖 ∈ 𝐼}  is a cover for ℱ1. Therefore a (1, 2)∗-𝑤𝛿𝑔𝛽-open cover {𝑀𝑖 ∶ 𝑖 ∈ 𝐼} has a 

finite subcover {{𝑀𝑖 ∶ 𝑖 = 1,2, … . , 𝑛}. Hence ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact.  

 

Theorem 3.12. The image of a (1, 2)∗-𝑤𝛿𝑔𝛽-compact space under a surjective (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute map is (1, 2)∗-𝑤𝛿𝑔𝛽-

compact.  

Proof. Let 𝓅: ℱ1 → ℱ2 be a (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute map from a (1, 2)∗-compact space ℱ1 onto a bitopological space ℱ2. Let {𝑀𝑖 ∶
𝑖 ∈ 𝐼} be an (1, 2)∗-𝑤𝛿𝑔𝛽-open cover of ℱ2. Since 𝓅: ℱ1 → ℱ2 is (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute, {𝓅−1(𝑀𝑖) ∶ 𝑖 ∈ 𝐼} is a (1, 2)∗-𝑤𝛿𝑔𝛽-

open cover of ℱ1. Since ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-compact, the (1, 2)∗-𝑤𝛿𝑔𝛽-open cover {𝓅−1(𝑀𝑖) ∶ 𝑖 ∈ 𝐼} of ℱ1 has a finite subcover 

say {𝓅−1(𝑀𝑖) ∶ 𝑖 = 1,2, … . , 𝑛}. Therefore ℱ1 = ⋃ 𝓅−1(𝑀𝑖) 𝑛
𝑖=1 which implies 𝓅(ℱ1) = ⋃ 𝑀𝑖  

𝑛
𝑖=1 .  That is  ℱ2  = ⋃ 𝑀𝑖  

𝑛
𝑖=1 . Thus 

{𝑀1, 𝑀2, … . . , 𝑀𝑛} is a finite subcover of {𝑀𝑖 ∶ 𝑖 ∈ 𝐼}  for ℱ2. Hence ℱ2  is (1, 2)∗-𝑤𝛿𝑔𝛽-compact. 

 

4. (𝟏, 𝟐)∗-W𝛅𝐠𝛃-SEPARATED SETS 
Definition 4.1. Let ℱ1 be a bitopological space. Two non-empty subsets 𝑀 and 𝑁 are said to be (1, 2)∗-𝑤𝛿𝑔𝛽-separated if and only 

if  𝑀 ∩ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) =  and  (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 = . i.e., [𝑀 ∩ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁)] ∪ [(1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁] =
. 

 

 Theorem 4.2. Two (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets are always disjoint.  

Proof: Let 𝑀 and 𝑁 be (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets. Then, we have 𝑀 ∩ (1, 2)∗-𝑤𝛿𝑔𝛽𝒞(𝑁) = ∅ and (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 =
∅. Now, 𝑀 ∩ 𝑁 ⊆ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 = . This implies 𝑀 ∩ 𝑁 = ∅. Hence 𝑀 and 𝑁 are disjoint. 

 

Theorem 4.3. Let 𝑀 and 𝑁 be two (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets of ℱ1. If 𝐶 ⊆ 𝑀 and 𝐷 ⊆ 𝑁, then 𝐶 and 𝐷 are (1, 2)∗-𝑤𝛿𝑔𝛽-

separated.  

Proof: Let 𝑀 and 𝑁 be two (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets of a bitopological space ℱ1. Then 𝑀 ∩ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) =   and 

(1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 = . Let 𝐶 ⊆ 𝑀 and 𝐷 ⊆ 𝑁. Then, we have 𝐶 ∩ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝐷) =   and (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝐶) ∩ 𝐷 =
. Thus 𝐶 and 𝐷 are (1, 2)∗-𝑤𝛿𝑔𝛽-separated.  

 

Theorem 4.4. Two (1, 2)∗-𝑤𝛿𝑔𝛽-closed subsets of a bitopological space ℱ1 are (1, 2)∗-𝑤𝛿𝑔𝛽-separated if and only if they are 

disjoint.  

Proof: Since (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets are disjoint, (1, 2)∗-𝑤𝛿𝑔𝛽-closed separated sets are disjoint. Conversely, let 𝑀 and 𝑁 be 

two disjoint (1, 2)∗-𝑤𝛿𝑔𝛽-closed sets. We have (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) = 𝑀, (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) = 𝑁 and 𝑀 ∩ 𝑁 = ∅. 

Consequently, 𝑀 ∩ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) =   and  (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 = . Hence 𝑀 and 𝑁 are (1, 2)∗-𝑤𝛿𝑔𝛽-separated. 

 

Theorem 4.5. If the union of two (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets in a (1, 2)∗-𝑤𝛿𝑔𝛽-closed set, then the individual sets are (1, 2)∗-

𝑤𝛿𝑔𝛽-closures of themselves.  

Proof: Let 𝑀 and 𝑁 be two (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets such that 𝑀 ∪ 𝑁 is (1, 2)∗-𝑤𝛿𝑔𝛽-closed. Then we have 𝑀 ∩ (1, 2)∗-

𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) =  and  (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 = . Also, 𝑀 ∪ 𝑁 = (1, 2)∗ − 𝑤𝛿𝑔𝛽𝑐𝑙(𝑀 ∪ 𝑁 ). 

           = (1, 2)∗ − 𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∪ (1, 2)∗ − 𝑤𝛿𝑔𝛽𝑐𝑙(𝑁). Therefore 

(1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) = (1, 2)∗- 𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ [(1, 2)∗- 𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∪ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁)] 
                                     =  (1, 2)∗- 𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ [𝑀 ∪ 𝑁]  
                                 =   [(1, 2)∗- 𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑀] ∪ [(1, 2)∗- 𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁] 
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                                 = 𝑀 ∪   = 𝑀. 

Therefore, (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) = 𝑀 . Similarly, (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) = 𝑁.  

Hence the proof.  

Theorem 4.6. Two disjoint sets 𝑀 and 𝑁 be two (1, 2)∗-𝑤𝛿𝑔𝛽-separated in ℱ1 if and only if they are both (1, 2)∗-𝑤𝛿𝑔𝛽-open and 

(1, 2)∗-𝑤𝛿𝑔𝛽-closed in 𝑀 ∪ 𝑁.  

Proof: Let 𝑀 and 𝑁 be disjoint and (1, 2)∗-𝑤𝛿𝑔𝛽-separated in ℱ1. Then, 𝑀 ∩ (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) =   and  (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩
𝑁 = .  Let  𝐸 = 𝑀 ∪ 𝑁. Then, (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙𝐸(𝑀) = (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝐸 = (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ (𝑀 ∪ 𝑁) = 𝑀. 

Therefore 𝑀 is (1, 2)∗-𝑤𝛿𝑔𝛽-closed in 𝐸. Similarly, 𝑁 is (1, 2)∗-𝑤𝛿𝑔𝛽-closed in 𝐸. Now, 𝑀 ∩ 𝑁 = ∅ and 𝑀 ∪ 𝑁 = 𝐸. So 𝑀 and 

𝑁 are complements of each other in 𝐸. Thus each one of 𝑀 and 𝑁 is (1, 2)∗-𝑤𝛿𝑔𝛽-open in E. Conversely, let 𝑀 and 𝑁 be disjoint 

sets which are both (1, 2)∗-𝑤𝛿𝑔𝛽-open and (1, 2)∗-𝑤𝛿𝑔𝛽-closed in 𝐸 = 𝑀 ∪ 𝑁.  

Then  𝑀 = (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙𝐸(𝑀) = (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝐸 

                                                    = (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ (𝑀 ∪ 𝑁) 

                                                    = 𝑀 ∪ [(1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁] 
But ∩ 𝑁 =  . This implies  (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 = ∅.                          

Now, 𝑀 and (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 are disjoint and their union is 𝑀. So, (1, 2)∗-𝑤𝛿𝑔𝛽𝑐𝑙(𝑀) ∩ 𝑁 = . Similarly, 𝑀 ∩ (1, 2)∗-

𝑤𝛿𝑔𝛽𝑐𝑙(𝑁) = . Hence 𝑀 and 𝑁 are (1, 2)∗-𝑤𝛿𝑔𝛽-separated. 

 

5.(𝟏, 𝟐)∗-W𝛅𝐠𝛃-CONNECTEDNESS 
Definition 5.1. A bitopological space ℱ1 is said to be (1, 2)∗-𝑤𝛿𝑔𝛽-connected if ℱ1 cannot be expressed as a disjoint union of two 

non-empty (1, 2)∗-𝑤𝛿𝑔𝛽-open sets.  

A subset of ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected if it is (1, 2)∗-𝑤𝛿𝑔𝛽-connected as a subspace. 

 

Example 5.2. Let ℱ1  =  {𝑎, 𝑏, 𝑐}. Let 𝜏1  =  {∅, ℱ1, {𝑏}}, 𝜏1  =  {∅, ℱ1, {𝑎, 𝑏}} and 𝜏1,2  =  {∅, ℱ1, {𝑏}, {𝑎, 𝑏}}. The (1, 2)∗-𝑤𝛿𝑔𝛽-

open sets of ℱ1 are ∅, {𝑏}, {𝑎, 𝑏}, {𝑏, 𝑐}, ℱ1. Then ℱ1 is a (1, 2)∗-𝑤𝛿𝑔𝛽- connected space. 

 

Remark 5.3. Every (1, 2)∗-𝑤𝛿𝑔𝛽-connected space is (1, 2)∗-connected but the converse need not be true which follows from the 

following example. 

 

Example 5.4. Let ℱ1  =  {𝑎, 𝑏, 𝑐}.  Let 𝜏1  =  {∅, ℱ1, {𝑎}}, 𝜏1  =  {∅, ℱ1, {𝑐}, {𝑎, 𝑐}} and 𝜏1,2  =  {∅, ℱ1, {𝑎}, {𝑐}, {𝑎, 𝑐}}. (1, 2)∗-

𝑤𝛿𝑔𝛽-open sets of ℱ1 are ∅, {𝑎}, {𝑏}, {𝑎, 𝑏}, {𝑎, 𝑐}, {𝑏, 𝑐}, ℱ1. Since ℱ1  = {𝑎} ∪ {b, c}, where {𝑎} and {b, c} are disjoint non empty 

(1, 2)∗-𝑤𝛿𝑔𝛽-open sets, hence ℱ1 is not a  (1, 2)∗-𝑤𝛿𝑔𝛽-connected space. 

 

Definition 5.5. A map 𝓅: ℱ1 → ℱ2 is said to be strongly (1, 2)∗-𝑤𝛿𝑔𝛽-closed if for each (1, 2)∗-𝑤𝛿𝑔𝛽-closed set 𝐺 of  ℱ1, 𝓅(𝐺) is 

(1, 2)∗-𝑤𝛿𝑔𝛽-closed set in ℱ2.  

 

Definition 5.6. A map 𝓅: ℱ1 → ℱ2 is said to be quasi-(1, 2)∗-𝑤𝛿𝑔𝛽-closed if for each (1, 2)∗-𝑤𝛿𝑔𝛽-closed set 𝐺 of  ℱ1, 𝓅(𝐺) is 

closed set in ℱ2. 

 

Theorem.5.7. For a bitopological space ℱ1, the following are equivalent. 

          (i).  ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected. 

         (ii). ℱ1 and ∅ are the only subsets of ℱ1 which are both (1, 2)∗-𝑤𝛿𝑔𝛽-open and  (1, 2)∗-𝑤𝛿𝑔𝛽-closed.  

        (iii). Each (1, 2)∗-𝑤𝛿𝑔𝛽-continuous map of ℱ1 into a discrete space ℱ2 with atleast two points is a constant map. 

Proof: (i)⇒(ii). Let 𝑀 ⊆ ℱ1 be any proper subset, which is both (1, 2)∗-𝑤𝛿𝑔𝛽-open and (1, 2)∗-𝑤𝛿𝑔𝛽-closed. Its complement 

ℱ1 − 𝑀 is also (1, 2)∗-𝑤𝛿𝑔𝛽-open and (1, 2)∗-𝑤𝛿𝑔𝛽-closed. Then ℱ1 = 𝑀 ∪ (ℱ1 − 𝑀) is a disjoint union of two non-empty 

(1, 2)∗-𝑤𝛿𝑔𝛽-open sets which is a contradiction that ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected. Hence, either 𝑀 = ∅ or ℱ1. 

(𝑖𝑖) ⇒ (𝑖). Let ℱ1 = 𝐺 ∪ 𝐻 here ∩ 𝐻 = ∅ , 𝐺 ≠ ∅ ,  𝐻 ≠ ∅ and 𝐺, 𝐻 are (1, 2)∗-𝑤𝛿𝑔𝛽- open. Since 𝐺 = ℱ1 − 𝐻, 𝐺 is (1, 2)∗-

𝑤𝛿𝑔𝛽-closed. According to the assumption 𝐺 =  ∅, which is a contradiction. Hence ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected. 

(ii)⇒(iii). Let 𝓅: ℱ1 → ℱ2 be a (1, 2)∗-𝑤𝛿𝑔𝛽-continuous function where ℱ2 is a discrete bitopological space with at least two 

points. Then 𝓅−1({𝑚}) is (1, 2)∗-𝑤𝛿𝑔𝛽-closed and (1, 2)∗-𝑤𝛿𝑔𝛽-open for each 𝑚 ∈ ℱ2 and ℱ1 =∪ {𝓅−1({𝑚}) ∶ 𝑚 ∈ ℱ2}. 

According to the assumption, 𝓅−1({𝑚}) = ∅ or ℱ1. If 𝓅−1({𝑚}) = ∅  for all 𝑚 ∈ ℱ2, 𝓅 will not be a function. Also there exist 

atleast one 𝑚1 ∈ ℱ2 , 𝓅−1({𝑚1}) ≠ ∅ such that  𝓅−1({𝑚1}) = ℱ1. This shows that 𝓅 is a constant function. 

(iii)⇒(ii). Let 𝑀 ≠ ∅  be both (1, 2)∗-𝑤𝛿𝑔𝛽-open and (1, 2)∗-𝑤𝛿𝑔𝛽-closed in ℱ1. Let 𝓅: ℱ1 → ℱ2 be a (1, 2)∗-𝑤𝛿𝑔𝛽-continuous 

function defined by 𝓅(𝑀) = {𝑚} and 𝓅(ℱ1 − 𝑀) = {𝑛} where 𝑚 ≠ 𝑛. Since 𝓅 is constant, we get 𝑀 = ℱ1. 
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Theorem 5.8. If 𝓅: ℱ1 → ℱ2 is a (1, 2)∗-𝑤𝛿𝑔𝛽-continuous surjection map and ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected then ℱ2 is (1, 2)∗-

connected.  

Proof. Suppose that ℱ2 is not (1, 2)∗-connected. 

Then ℱ2 = 𝑀 ∪ 𝑁 where 𝑀 and 𝑁 are disjoint non-empty 𝜎1,2-open sets in ℱ2. Since 𝓅 is (1, 2)∗-𝑤𝛿𝑔𝛽-continuous and onto, 

ℱ1 = 𝓅−1(𝑀) ∪ 𝓅−1(𝑁)  where 𝓅−1(𝑀) and 𝓅−1(𝑁) are disjoint non-empty (1, 2)∗-𝑤𝛿𝑔𝛽-open sets in ℱ1. This contradicts the 

fact that ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected. Hence ℱ2 is (1, 2)∗-connected.  

 

Theorem 5.9. If 𝓅: ℱ1 → ℱ2  is a (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute surjection and ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected then ℱ2 is (1, 2)∗-𝑤𝛿𝑔𝛽-

connected. 

Proof. Suppose that ℱ2 is not (1, 2)∗-𝑤𝛿𝑔𝛽-connected. Then ℱ2 = 𝑀 ∪ 𝑁 where 𝑀 and 𝑁 are disjoint non-empty (1, 2)∗-𝑤𝛿𝑔𝛽-

open sets in ℱ2. Since 𝓅 is (1, 2)∗-𝑤𝛿𝑔𝛽-irresolute and onto, ℱ1 = 𝓅−1(𝑀) ∪ 𝑓−1(𝑁) where and 𝑓−1(𝑀) are 𝑓−1(𝑁) disjoint 

non-empty (1, 2)∗-𝑤𝛿𝑔𝛽-open sets in ℱ1. This contradicts the fact that ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected. Hence ℱ2 is (1, 2)∗-𝑤𝛿𝑔𝛽-

connected. 

 

Theorem 5.10. ℱ1 is (1, 2)∗-connected if and only if (1, 2)∗-𝑤𝛿𝑔𝛽-connected when ℱ1 is (1, 2)∗-𝑇𝑤𝛿𝑔𝛽-Space. 

Proof. Suppose that ℱ1 is (1, 2)∗-connected. Then ℱ1 cannot be expressed as disjoint union of two non-empty proper subsets of ℱ1. 

Suppose ℱ1 is not a (1, 2)∗𝑤𝛿𝑔𝛽-connected space. Let 𝑀 and 𝑁 be any two (1, 2)∗-𝑤𝛿𝑔𝛽 open subsets of ℱ1 such that ℱ1 = 𝑀 ∪
𝑁, where 𝑀 ∩ 𝑁 = ∅ and 𝑀 ⊂ ℱ1, 𝑁 ⊂ ℱ1. Since ℱ1 is (1, 2)∗-𝑇𝑤𝛿𝑔𝛽-space and 𝑀, 𝑁 are (1, 2)∗-𝛿𝑔𝛽-open, 𝑀, 𝑁 are 𝜏1,2-open 

subsets of ℱ1 . This contradicts the fact that ℱ1 is (1, 2)∗-connected. Therefore ℱ1  is (1, 2)∗-𝑤𝛿𝑔𝛽- connected. Conversely, Since 

every 𝜏1,2-open set is (1, 2)∗-𝑤𝛿𝑔𝛽-open, every (1, 2)∗-𝑤𝛿𝑔𝛽-connected space is (1, 2)∗-connected. 

 

Theorem 5.11. If the sets 𝑀 and 𝑁 form a (1, 2)∗-𝑤𝛿𝑔𝛽-separation of ℱ1  and if  ℱ2  is (1, 2)∗-𝑤𝛿𝑔𝛽-connected subspace of ℱ1  

then ℱ2 lies entirely within 𝑀 or 𝑁.  

Proof. Since 𝑀 and 𝑁 are both (1, 2)∗-𝑤𝛿𝑔𝛽-open sets in ℱ1 , the sets 𝑀 ∩ ℱ2  and 𝑁 ∩ ℱ2 are (1, 2)∗-𝑤𝛿𝑔𝛽-open in ℱ2, these 

two sets are disjoint and their union is ℱ2. If they were both non-empty, they would constitute a (1, 2)∗-𝑤𝛿𝑔𝛽-separation of ℱ2. 

Therefore one of them is empty. Hence ℱ2  must lie entirely in 𝑀 or in 𝑁.  

 

Theorem 5.12. If 𝓅: ℱ1  → ℱ2  is a bijective (1, 2)∗-𝑤𝛿𝑔𝛽-closed map of a space ℱ1  onto a (1, 2)∗-𝑤𝛿𝑔𝛽-connected space ℱ2, 

then ℱ1  is (1, 2)∗-connected.  

Proof. Assume that ℱ1  is not (1, 2)∗-connected. Then there exist non empty 𝜏1,2-open sets 𝑀 and 𝑁 such that 𝑀 ∩ 𝑁 = ∅ and 

ℱ1 = 𝑀 ∪ 𝑁. Since  𝓅: ℱ1  → ℱ2 is (1, 2)∗-𝑤𝛿𝑔𝛽-closed map, we have 𝓅(𝑀𝑐) and 𝑝(𝑁𝑐) are (1, 2)∗-𝑤𝛿𝑔𝛽-closed sets in ℱ2. 

Now 𝓅(𝑀𝑐) = [𝓅(𝑀)]𝑐 and 𝓅(𝑁𝑐) = [𝓅(𝑁)]𝑐. Then 𝓅(𝑀) and 𝓅(𝑁) are (1, 2)∗-𝑤𝛿𝑔𝛽-open sets in ℱ2. 

Also 𝓅(𝑀) ∩ 𝓅(𝑁) = ∅ and 𝓅(𝑀) ∪ 𝓅(𝑁)  =  ℱ2. Since 𝑝 is bijective, 𝓅(𝑀) and 𝓅(𝑁) are non empty. This implies ℱ2 is not 

(1, 2)∗-connected. This is a contradiction. Hence ℱ1 is (1, 2)∗-connected. 

 

Theorem 5.13. Let 𝓅: ℱ1  → ℱ2 be a bijective map. Then the following results hold. 

(i). If 𝓅 is a strongly (1, 2)∗-𝑤𝛿𝑔𝛽-closed map and ℱ2 is a (1, 2)∗-𝑤𝛿𝑔𝛽-connected space, then ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽  

       connected.  

       (ii). If 𝓅 is a quasi-(1, 2)∗-𝑤𝛿𝑔𝛽-closed map and ℱ2 is a connected space, then ℱ1 is   (1, 2)∗-𝛿𝑔𝛽-connected.  

Proof. Let 𝓅: ℱ1  → ℱ2 be a bijective map.  

 

(i). Suppose 𝑝 is a strongly (1, 2)∗-𝑤𝛿𝑔𝛽-closed map and ℱ2 is a (1, 2)∗-𝑤𝛿𝑔𝛽-connected   space. Assume that ℱ1 is not (1, 2)∗-   

      𝑤𝛿𝑔𝛽-connected space. Then there exist non empty  (1, 2)∗-𝑤𝛿𝑔𝛽-open sets 𝑀 and 𝑁 such that 𝑀 ∩ 𝑁 = ∅ and 

      ℱ1 = 𝑀 ∪ 𝑁.  

      Since  𝓅: ℱ1  → ℱ2 is strongly (1, 2)∗-𝑤𝛿𝑔𝛽-map, we have 𝓅(𝑀𝑐)  and 𝓅(𝑁𝑐)  are (1, 2)∗-𝑤𝛿𝑔𝛽-closed sets  

       in ℱ2. Now 𝓅(𝑀𝑐) = [𝓅(𝑀)]𝑐 and 𝓅(𝑁𝑐) = [𝓅(𝑁)]𝑐.  

      Then 𝓅(𝑀) and 𝑝(𝑁) are (1, 2)∗-𝑤𝛿𝑔𝛽-open sets in ℱ2. 

      Also 𝓅(𝑀) ∩ 𝑝(𝑁) = ∅ and 𝓅(𝑀) ∪ 𝓅(𝑁) = ℱ2.  

      Since 𝓅 is bijective, 𝓅(𝑀) and 𝓅(𝑁) are non empty.  

      This implies ℱ2 is not (1, 2)∗-𝑤𝛿𝑔𝛽-connected. This is a contradiction.  

      Hence ℱ1 is a (1, 2)∗-𝑤𝛿𝑔𝛽-connected space.  

 

(ii) Suppose 𝓅 is a quasi (1, 2)∗-𝑤𝛿𝑔𝛽-closed map and ℱ2 is a (1, 2)∗-connected space.  

      Assume that ℱ1 is not (1, 2)∗-𝑤𝛿𝑔𝛽-connected space. Then there exist non empty (1, 2)∗- 𝑤𝛿𝑔𝛽-open sets 𝑀 and 𝑁such  

      that 𝑀 ∩ 𝑁 = ∅ and ℱ1 = 𝑀 ∪ 𝑁. Since 𝓅: ℱ1 → ℱ2 is quasi (1, 2)∗-𝑤𝛿𝑔𝛽-closed map, we have 𝓅(𝑈𝑐)  and 𝓅(𝑉𝑐)  are  
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       𝜎1,2-closed sets in ℱ2.   

      Now 𝓅(𝑀𝑐) = [𝓅(𝑀)]𝑐  and 𝓅(𝑁𝑐) = [𝓅(𝑁)]𝑐. Then 𝓅(𝑀) and 𝓅(𝑁)  are open sets in  ℱ2.  

      Also 𝓅(𝑀) ∩ 𝓅(𝑁) = ∅ and 𝓅(𝑈) ∪ 𝓅(𝑉) = ℱ2. Since 𝓅 is bijective, 𝓅(𝑀) and  𝓅(𝑁) are non empty.  

      This implies ℱ2 is not (1, 2)∗-connected. This is a contradiction.  

      Hence ℱ1 is a (1, 2)∗-𝑤𝛿𝑔𝛽-connected space. 

 

Theorem 5.14. A bitopological space ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-disconnected if there exists a non-empty proper subset of ℱ1 which is 

both (1, 2)∗-𝑤𝛿𝑔𝛽-open and (1, 2)∗-𝑤𝛿𝑔𝛽-closed.  

Proof: Let M be a non-empty proper subset of ℱ1 which is both (1, 2)∗-𝑤𝛿𝑔𝛽-open and (1, 2)∗-𝑤𝛿𝑔𝛽-closed.  

Then clearly 𝑀𝑐 is a non-empty proper subset of ℱ1 which is both (1, 2)∗-𝑤𝛿𝑔𝛽-open and (1, 2)∗-𝑤𝛿𝑔𝛽-closed.  

Thus 𝑀 ∩ 𝑀𝑐 = , therefore 𝑀 ∩  (1, 2)∗ − 𝑤𝛿𝑔𝛽 − 𝑐𝑙(𝑀𝑐  ) =  and (1, 2)∗ − 𝑤𝛿𝑔𝛽 − 𝑐𝑙(𝑀𝑐) ∩ 𝑀 = .  

Also, ℱ1 = 𝑀 ∪ 𝑀𝑐 . Thus ℱ1 is the union of two non-empty (1, 2)∗-𝑤𝛿𝑔𝛽-separated sets.   

Hence ℱ1 is (1, 2)∗-𝑤𝛿𝑔𝛽-disconnected. 

 

Theorem 5.15. If every two points of a set 𝑀 are contained in some (1, 2)∗-𝑤𝛿𝑔𝛽-connected subset of 𝑀, then 𝑀 is (1, 2)∗-𝑤𝛿𝑔𝛽-

connected.  

Proof: Suppose that 𝑀 is not (1, 2)∗-𝑤𝛿𝑔𝛽-connected. 

Then 𝑀 is the union of two non-empty disjoint (1, 2)∗-𝑤𝛿𝑔𝛽-open sets 𝐺 and 𝐻.  

Let g  𝑔𝐺 and ℎ𝐻. Then 𝑔 and ℎ are two distinct points of 𝑀.  

By hypothesis, there exists a (1, 2)∗-𝑤𝛿𝑔𝛽-connected subset 𝑁 of 𝑀 such that 𝑔, ℎ  𝑁.  

But 𝑁 is an (1, 2)∗-𝑤𝛿𝑔𝛽-connected subset of a (1, 2)∗-𝑤𝛿𝑔𝛽-disconnected set 𝑀, we have 𝑁 G or 𝑁 H.  

Since G and H are disjoint and 𝑁 contains atleast one point of 𝐺 and one of that of 𝐻.  

This is a contradiction. Hence 𝑀 is (1, 2)∗-𝑤𝛿𝑔𝛽-connected. 

Proof: Assume that 𝑔1 ∈ (1, 2)∗-𝑤𝛿𝑔𝛽 − 𝑖𝑛𝑡(𝑀). There is an (1, 2)∗-𝑤𝛿𝑔𝛽-open set 𝑉 such that 𝑔1 ∈ 𝑉 ⊂ 𝑀. 

For every 𝑔2 ∈ 𝑀, we have 𝑔2 ∗ 𝑉 = 𝑔2 ∗ 𝑔1
−1 ∗ 𝑔1 ∗ 𝑔1 ⊂ 𝑔2 ∗ 𝑔1

−1 ∗ 𝑀 = 𝑀.  

Since  𝑔2 ∗ 𝑉 is (1, 2)∗-𝑤𝛿𝑔𝛽-open set, then 𝑀 =∪ {𝑔2 ∗ 𝑉: 𝑔2 ∈ 𝑀} is  (1, 2)∗-𝑤𝛿𝑔𝛽-open as the union of (1, 2)∗-𝑤𝛿𝑔𝛽-open 

sets. The converse is trivial. 

 

6. CONCLUSION 
In this chapter, the concepts of (1, 2)∗-𝑤𝛿𝑔𝛽 compactness and (1, 2)∗-𝑤𝛿𝑔𝛽 -connectedness in bitopological spaces were 

introduced and studied. Several characterizations of these notions were established, providing deeper insight into their structural 

properties. The fundamental properties of (1, 2)∗-wδgβ-compact and (1, 2)∗-𝑤𝛿𝑔𝛽 -connected spaces were also discussed. It was 

shown that (1, 2)∗-𝑤𝛿𝑔𝛽 -connectedness is preserved under (1, 2)∗-𝑤𝛿𝑔𝛽 -irresolute mappings, which demonstrates the stability 

of this concept under suitable functions between bitopological spaces. 
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