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In this paper, we introduce a new class of sets called (1,2)*-wδgβ-closed sets and explore their 

fundamental properties. We investigate how these sets relate to other well-known types of τ_1,2-

closed sets in bitopology, highlighting both similarities and differences. Additionally we define and 

study (1,2)*-wδgβ-continuous functions, focusing on their basic characteristics and behavior under 

various conditions. Furthermore, we provide several characterizations of these functions, 

establishing their significance within the broader framework of  bitopological spaces. Lastly, we 

discuss potential applications of (1,2)*-wδgβ-closed sets and (1,2)*-wδgβ-continuous functions, 

demonstrating their utility in both theoretical and applied contexts. 

 

 

1. Introduction 

Kelley [3] initiated the study of bitopological spaces which are equipped with two arbitrary 

topologies. Sundaram [10] introduced the concept of generalized closed sets in bitopological 

spaces. The notion has been studied extensively in recent years by many topologists. T. 

Fukutake [1]  introduced the concepts of ω-closed sets, ω-open sets and ω-continuity in 

bitopological spaces. Sanjay Tahiliani [9] introduced the notion of weakly β-continuous 

functions in bitopological spaces further and investigate the properties of these functions. 

In this paper, we introduce and investigate the notion of (1,2)*-w𝛿𝑔𝛽-closed sets in 

bitopological spaces. The relationships with other kinds of sets are given. Also, we give some 

applications of (1,2)*-w𝛿𝑔𝛽-closed sets.   

 

2. Preliminaries 

Throughout the paper, ℱ1, ℱ2 and ℱ3 denote bitopological spaces (ℱ1, 𝜏1, 𝜏2), (ℱ2, 𝜎1, 𝜎2) and 

(ℱ3, 𝜌1, 𝜌2) respectively. 

http://www.nano-ntp.com/
https://www.sciencedirect.com/science/article/pii/S1110256X11000265#b0035
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Definition 2.1 

Let 𝒟1 be a subset of a bitopological space ℱ1. 𝒟1 is called 𝜏1,2-open [3] if 𝒟1 = ℛ1 ∪ ℛ2, 

for some ℛ1 ∈ 𝜏1 and ℛ2 ∈ 𝜏2. The complement of set is called 𝜏1,2-closed. The family of all 

𝜏1,2-open and 𝜏1,2-closed sets of ℱ1 is denoted by (1,2)*-𝒪(ℱ1) and (1,2)*-𝒞(ℱ1). 

Definition 2.2 [3].  

Let 𝒰1 be a subset of a bitopological space ℱ1. Then  

(1) 𝜏1,2-𝒾𝓃𝓉(ℱ1) =∪ {𝒰1: 𝒰1 ⊆ ℱ1 𝑎𝑛𝑑 𝒰1𝑖𝑠 𝜏1,2 − 𝑜𝑝𝑒𝑛}. 

(2) 𝜏1,2-𝒸ℓ(ℱ1) =∩ {𝒰1: ℱ1 ⊆ 𝒰1 𝑎𝑛𝑑 𝒰1 𝑖𝑠 𝜏1,2 − 𝑐𝑙𝑜𝑠𝑒𝑑}. 

Remark 2.3 

Note that 𝜏1,2-open subsets of 𝒰1 need not necessarily form a topology. 

Definition 2.4 

Let 𝒰1 be a subset of a bitopological space ℱ1. Then 𝒰1 is called 

(i). (1,2)*-regular open [5] if 𝒰1 = 𝜏1,2- 𝒾𝓃𝓉 (𝜏1,2- 𝒸ℓ(𝒰1)). 

(ii). (1,2)*-𝛿-open [5] if 𝒰1 = (1,2)∗-𝛿- 𝒾𝓃𝓉(𝒰1), where (1,2)∗-𝛿-𝒾𝓃𝓉(A) is the union of all  

       (1,2)*-regular open set of ℱ1 contained in 𝒰1. 

(iii).(1,2)*-β-open [7] if  𝒰1 ⊆ 𝜏1,2- 𝒸ℓ (𝜏1,2-𝒾𝓃𝓉 (𝜏1,2-𝒸ℓ(𝒰1))). 

(iv). (1,2)*-α-open [8] if  𝒰1 ⊆ 𝜏1,2- 𝒾𝓃𝓉(𝜏1,2-𝒸ℓ(𝜏1,2- 𝒾𝓃𝓉(𝒰1))). 

Definition 2.5 

A subset 𝒰1 of a bitopological space ℱ1 is called  

(i). (1,2)*-𝛿-generalized closed set [5](briefly (1,2)*-𝛿g closed) if 𝜏1,2-𝛿cl(𝒰1)⊆ 𝒢1 

      whenever 𝒰1 ⊆ 𝒢1 and 𝒢1 is  𝜏1,2-open in ℱ1 . 

(ii). a (1,2)*-beta weakly generalized closed [6] (briefly, (1,2)*-𝛽w𝑔-closed) if (1,2)*- 

        𝛽𝑐𝑙(𝒰1) ⊆ 𝒢1 whenever 𝒰1 ⊆ 𝒢1 and 𝒢1 is (1,2)*-𝛼𝑔-open in ℱ1. 

(iii). (1,2)* -generalized beta-closed ((1,2)*-gβ-closed) [7] if (1,2)*-βcl(𝒰1) ⊆ 𝒢1 whenever 

        𝒰1⊆ 𝒢1 and 𝒢1 is 𝜏1,2-open. 

(iv). (1,2)* -generalized-closed ((1,2)*-g-closed) [2] if 𝜏1,2-cl(𝒰1) ⊆  𝒢1 whenever 𝒰1  ⊆ 𝒢1  

        and 𝒢1 is 𝜏1,2-open in ℱ1. 

(v). (1,2)*-α-generalized closed (briefly (1,2)*-αg-closed) [8] if (1,2)*-αcl(𝒰1) ⊆ 𝒢1  

       whenever  𝒰1 ⊆ 𝒢1 and 𝒢1 is 𝜏1,2-open in ℱ1. 

Remark: 
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𝜏1,2-open  (1, 2)*- 𝛿𝑔-open  (1, 2)*-g-open  (1, 2)*-𝛿𝑔𝛽-open. 

 

3. (1,2)*- Weakly Delta Generalized Beta Closed Sets 

Definition 3.1 

A subset 𝒰1 of a bitopological space ℱ1 is called a (1,2)*-weakly 𝛿𝑔𝛽-closed (briefly, (1,2)*-

w𝛿𝑔𝛽-closed) if (1,2)*-𝛽𝑐𝑙(𝒰1) ⊆ 𝒢1 whenever 𝒰1 ⊆ 𝒢1 and 𝒢1is (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 by (1, 2)*- w𝛿𝑔𝛽 -𝒞(ℱ1). 

Example 3.2 

Let ℱ1 = {𝑎1, 𝑏1, 𝑐1} with 𝜏1 = {, ℱ1, {𝑎1, 𝑏1}}, 𝜏2 = {, ℱ1, {𝑎1, 𝑐1}} and 𝜏1,2, {𝑎1, 𝑐1}}. Then 

 (i)  𝜏1,2-closed sets : {, ℱ1, {𝑏1}, {𝑐1}.  

(ii) (1, 2)*--closed sets : {, ℱ1, {𝑏1}, {𝑐1}.  

(iii) (1, 2)*-𝛽-closed sets : {, ℱ1, {𝑎1}, {𝑏1}, {𝑐1}, {𝑏1, 𝑐1}. 

(iv) (1, 2)*-𝛿𝑔-closed sets : {, ℱ1, {𝑎1}, , {𝑏1, 𝑐1}.  

(v) (1, 2)*- w𝛿𝑔𝛽-closed sets : {, ℱ1, {𝑎1}, {𝑏1}, {𝑐1}, {𝑎1, 𝑏1}, {𝑎1, 𝑐1}, {𝑏1, 𝑐1}}. 

Theorem 3.3 

Every (1,2)*-𝛽-closed set is  (1,2)*-𝑤𝛿𝑔𝛽-closed set but not conversely. 

Theorem 3.4 

Every (1,2)*-𝑔𝛽-closed set is  (1,2)*-𝑤𝛿𝑔𝛽-closed set but not conversely. 

Proof 

Let 𝒰1 be any (1,2)*-𝑔𝛽-closed set in ℱ1 and 𝒢1 be any (1,2)*-𝛿𝑔-open set containing 𝒰1. 

Then 𝒢1 is (1,2)*-𝛽-open set containing 𝒰1. Hence (1, 2)*-𝛽cl(𝒰1) ⊆ 𝒢1. Thus 𝒰1 is (1,2)*-

𝑤𝛿g𝛽-closed. 

Example 3.5 

Let 𝓕𝟏 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏} with 𝝉𝟏 = {, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}}, 𝝉𝟐 = {, 𝓕𝟏, {𝒃𝟏, 𝒄𝟏}} and  𝝉𝟏,𝟐 =

{, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}}. Where {𝒃𝟏, 𝒄𝟏}is (1,2)*-w𝜹g𝜷-closed but not (1, 2)*-g𝜷-closed. 

Theorem 3.6 

Every (1,2)*-𝒘𝜹𝒈𝜷-closed set is (1,2)*-𝜹𝒈𝜷-closed set but not conversely. 

Proof 

Let 𝓤𝟏 be any (1,2)*-w𝜹𝒈𝜷-closed set in 𝓕𝟏 and 𝓖𝟏 be any (1,2)*-𝜹-open set containing 𝓤𝟏. 

Then 𝓖𝟏 is (1,2)*-𝜹g-open set containing 𝓤𝟏. Hence (1, 2)*-𝜷cl(𝓤𝟏) ⊆ 𝓖𝟏. Thus 𝓤𝟏 is (1,2)*-

𝜹g𝜷-closed. 
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Example 3.7 

Let 𝓕𝟏 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏} with 𝝉𝟏 = {, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}},  𝝉𝟐 = {, 𝓕𝟏, {𝒃𝟏}} and 𝝉𝟏,𝟐 =

{, 𝓕𝟏, {𝒃𝟏}, {𝒂𝟏, 𝒃𝟏}}. Where {𝒃𝟏} is (1,2)*-𝜹g𝜷-closed but not (1,2)*-w𝜹g𝜷-closed. 

Theorem3.8 

Every (1,2)*-𝜷wg-closed set [5] is (1,2)*-𝒘𝜹𝒈𝜷-closed set but not conversely. 

Proof 

Let 𝓤𝟏 be any (1,2)*-𝜷wg-closed set and 𝓖𝟏 be any (1,2)*-𝜹g-open set containing 𝓤𝟏. Then 

𝓖𝟏 is (1,2)*-αg-open set containing 𝓤𝟏. We have (1, 2)*-𝜷cl(𝓤𝟏)⊆ 𝓖𝟏. Thus 𝓤𝟏 is (1,2)*-

𝒘𝜹𝒈𝜷-closed. 

Example 3.9 

Let 𝓕𝟏 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏}  with 𝝉𝟏 = {, 𝓕𝟏, {𝒂𝟏, 𝒄𝟏}},   and 𝝉𝟐 = {, 𝓕𝟏, {𝒄𝟏}}. Then 𝝉𝟏,𝟐 =

{, 𝓕𝟏, {𝒄𝟏}, {𝒂𝟏, 𝒄𝟏}}. Where = {𝒂𝟏, 𝒃𝟏} is (1,2)*-w𝜹g𝜷-closed but not (1, 2)*-𝜷wg-closed. 

Theorem 3.10 

If 𝓤𝟏 is a  (1,2)*-𝒘𝜹𝒈𝜷-closed set in 𝓕𝟏. Then (1,2)*-𝜷𝒄𝒍(𝓤𝟏)-𝓤𝟏 does not contain any non 

empty (1,2)*-𝜹𝒈-closed set. 

Proof 

Let 𝓗𝟏 be a (1,2)*-𝜹𝒈-closed subset of  (1,2)*-𝜷𝒄𝒍(𝓤𝟏)-𝓤𝟏. Hence 𝓕𝟏 − 𝓗𝟏  is an (1,2)*-

𝜹𝒈-open set with 𝓤𝟏 ⊆ 𝓕𝟏 − 𝓗𝟏 and 𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed, (1,2)*-𝜷𝒄𝒍(𝓤𝟏) ⊆ 𝓕𝟏 −
𝓗𝟏.  Which implies 𝓗𝟏 ⊆ (𝓕𝟏 – (1,2)*-cl(𝓤𝟏))∩((1,2)*-cl(𝓤𝟏) -𝓤𝟏) ⊆ 𝓕𝟏 – (1,2)*-

cl(𝓤𝟏))  (1,2)*-cl(𝓤𝟏) = 𝛗. Therefore 𝓗𝟏 = 𝛗. 

Corollary 3.11 

If 𝓤𝟏 is a  (1,2)*-𝒘𝜹𝒈𝜷-closed set in 𝓕𝟏. Then (1,2)*-𝜷𝒄𝒍(𝓤𝟏)-𝓤𝟏 does not contain any non 

empty (1,2)*-𝜹-closed set. 

Theorem 3.12  

Let 𝓤𝟏 be a (1,2)*-𝒘𝜹𝒈𝜷-closed set in bitoplogical space. Then 𝓤𝟏 is (1,2)*-β-closed iff 

(1,2)*-βcl(𝓤𝟏)- 𝓤𝟏 is (1,2)*-𝜹𝒈-closed. 

Proof 

If 𝓤𝟏 is (1,2)*-β-closed, then (1,2)*-βcl(𝓤𝟏) = 𝓤𝟏 and so (1,2)*-βcl(𝓤𝟏) − 𝓤𝟏 = 𝛗, that is 

(1,2)*-𝜹g closed. 

Conversely, let 𝓤𝟏 be a (1,2)*-𝒘𝜹𝒈𝜷-closed set in bitoplogical space and (1,2)*-βcl(𝓤𝟏)- 𝓤𝟏 

is (1,2)*-𝜹g closed. By Theorem 3.8,  (1,2)*-cl(𝓤𝟏) = 𝛗. Therefore 𝓤𝟏 is (1,2)*-β-closed. 

Theorem 3.13 

If 𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed in 𝓕𝟏 and if 𝓤𝟏𝓥𝟏(1,2)*-βcl(𝓤𝟏) then 𝓥𝟏 is also (1,2)*-

𝒘𝜹𝒈𝜷-closed in bitopological space. 

Proof 
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Let 𝓖𝟏 be an (1,2)*-𝜹g-open set of bitopological space such that 𝓥𝟏  𝓖𝟏. Since 𝓤𝟏  𝓖𝟏 and 

𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed, (1,2)*-βcl(𝓤𝟏)  𝓖𝟏. Since 𝓥𝟏  (1,2)*-βcl(𝓤𝟏) , we have (1,2)*-

βcl(𝓥𝟏)  (1,2)*-βcl((1,2)*-βcl (𝓤𝟏)) = (1,2)*-βcl(𝓤𝟏). Thus (1,2)*-βcl (𝓥𝟏)  𝓖𝟏. Hence 𝓥𝟏 

is a (1,2)*-𝒘𝜹𝒈𝜷-closed set of bitopological space. 

Remark 3.14 

The intersection of two (1,2)*-𝒘𝜹𝒈𝜷-closed sets need not be (1,2)*-𝒘𝜹𝒈𝜷-closed. 

Example 3.15 

Let 𝓕𝟏 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏} with 𝝉𝟏 = {, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}}, 𝝉𝟐 = {, 𝓕𝟏, {𝒂𝟏}, {𝒂𝟏, 𝒄𝟏}}and 𝝉𝟏,𝟐 =

{, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}, {𝒂𝟏, 𝒄𝟏}}. Here 𝓤𝟏 = {𝒂𝟏, 𝒃𝟏} and 𝓥𝟏 = {𝒂𝟏, 𝒄𝟏} are (1, 2)*- 𝒘𝜹𝒈𝜷-closed 

subsets in 𝓕𝟏. Then 𝓤𝟏 ∩ 𝓥𝟏 = {𝒂𝟏} is not a (1,2)*- 𝒘𝜹𝒈𝜷 -closed subset in 𝓕𝟏. 

Remark 3.16 

In general, the union of two (1,2)*-𝒘𝜹𝒈𝜷-closed subsets of bitopological space is also (1,2)*-

𝒘𝜹𝒈𝜷-closed set. 

Example 3.17 

Let 𝓕𝟏 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏}  with 𝝉𝟏 = {, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}, {𝒂𝟏, 𝒄𝟏}}.  and 𝝉𝟐= {, 𝓕𝟏, {b}, {b, c}}. 

We have 𝝉𝟏,𝟐 = {, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}, {𝒂𝟏, 𝒄𝟏}, {𝒃𝟏, 𝒄𝟏}}.  Here 𝓤𝟏 = {𝒂𝟏} and 𝓥𝟏 = {𝒃𝟏} are (1, 

2)*- 𝒘𝜹𝒈𝜷-closed subsets in 𝓕𝟏. But 𝓤𝟏 𝓥𝟏 = {𝒂𝟏, 𝒃𝟏}  is not (1,2)*-w𝜹𝒈𝜷-closed subset 

in 𝓕𝟏. 

Theorem 3.18 

For 𝒇𝟏𝓕𝟏, then the set 𝓕𝟏 − {𝒇𝟏} is a (1,2)*-𝒘𝜹𝒈𝜷-closed set (or) (1,2)*-𝜹𝒈-open set.  

Proof: 

Let 𝒇𝟏𝓕𝟏. Suppose that 𝓕𝟏 − {𝒇𝟏}  not (1,2)*-𝜹𝒈-open. Then 𝓕𝟏 is the only (1,2)*-𝜹𝒈-open 

set containing 𝓕𝟏 − {𝒇𝟏}  . This implies (1,2)*-βcl(𝓕𝟏 − {𝒇𝟏}) 𝓕𝟏. Hence 𝓕𝟏 − {𝒇𝟏}  is 

(1,2)*-𝒘𝜹𝒈𝜷-closed in 𝓕𝟏. 

Theorem 3.19 

If 𝓤𝟏 is both (1,2)*-𝜹𝒈-open and (1,2)*- 𝒘𝜹𝒈𝜷-closed in 𝓕𝟏 then 𝓤𝟏 is (1,2)*-β-closed. 

Proof: Suppose 𝓤𝟏 is (1,2)*-𝜹𝒈-open and (1,2)*-𝒘𝜹𝒈𝜷-closed in 𝓕𝟏. Since 𝓤𝟏 𝓤𝟏, (1,2)*-

βcl (𝓤𝟏)  𝓤𝟏. But always 𝓤𝟏  (1,2)*-βcl(𝓤𝟏). Therefore 𝓤𝟏=(1,2)*-βcl (𝓤𝟏). Hence 𝓤𝟏 

is (1,2)*-β-closed. 

Theorem 3.20 

For a subset 𝓤𝟏 of 𝓕𝟏 and 𝒇𝟏𝓕𝟏, (1,2)*-𝒘𝜹𝒈𝜷Cl(𝓤𝟏) contains 𝒇𝟏 iff  𝓜𝟏𝓤𝟏 ≠  𝛗 for 

every (1,2)*-𝒘𝜹𝒈𝜷-open set 𝓜𝟏 containing 𝒇𝟏.  

Proof:  

Let 𝓤𝟏 𝓕𝟏 and 𝒇𝟏𝓕𝟏, where 𝓕𝟏 is a bitopological space. Suppose that there exists a (1,2)*-

𝒘𝜹𝒈𝜷-open set 𝓜𝟏 containing 𝒇𝟏 such that 𝓜𝟏𝓤𝟏 =  𝛗. Since  𝓤𝟏 𝓕𝟏, (1,2)*-
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𝒘𝜹𝒈𝜷Cl(𝓤𝟏)𝓕𝟏 − 𝓜𝟏 and then 𝒇𝟏(1,2)*-𝒘𝜹𝒈𝜷Cl(𝓤𝟏), which is a contradiction.  

Conversely, assume that 𝒇𝟏(1,2)*-𝒘𝜹𝒈𝜷Cl(𝓤𝟏). Then there exists a (1,2)*-𝒘𝜹𝒈𝜷-closed 

set 𝓛𝟏 containing 𝓤𝟏 such that 𝒇𝟏  𝓛𝟏. Since 𝒇𝟏 𝓕𝟏 − 𝓛𝟏 and 𝓕𝟏 − 𝓛𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-

open, (𝓕𝟏 − 𝓛𝟏)  𝓤𝟏= φ which is a contradiction. Hence 𝒇𝟏 (1,2)*-𝒘𝜹𝒈𝜷Cl(𝓤𝟏) iff  

𝓜𝟏 𝓤𝟏 ≠ φ for every (1,2)*-𝒘𝜹𝒈𝜷-open set 𝓜𝟏 containing 𝒇𝟏.  

Theorem 3.21 

 Let 𝓤𝟏 and 𝓥𝟏 be subsets of a space 𝓕𝟏. Then  

(i) (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(φ) = φ and (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓕𝟏) = 𝓕𝟏.  

(ii) 𝓤𝟏  (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏) 

(iii) 𝓤𝟏  𝓥𝟏 ⇒ (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏) (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓥𝟏) 

(iv) (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵((1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏)) = (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏).  

(v) (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏 ∪ 𝓥𝟏) = (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏)  (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓥𝟏).  

(vi) (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏  𝓥𝟏)  (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏)  (1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓥𝟏).  

Proof follows from definitions.  

Theorem 3.22 

Let 𝓤𝟏 and 𝓥𝟏 subsets of 𝓕𝟏. If 𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed, then (1,2)*-𝒘𝜹𝒈𝜷Cl(𝓤𝟏  𝓥𝟏) 

 𝓤𝟏 (1,2)*-𝒘𝜹𝒈𝜷Cl(𝓥𝟏).  

Proof: Let 𝓤𝟏 be a (1,2)*-𝒘𝜹𝒈𝜷-closed set, then (1,2)*-𝒘𝜹𝒈𝜷Cl (𝓤𝟏) = 𝓤𝟏 and so (1,2)*-

𝒘𝜹𝒈𝜷Cl (𝓤𝟏  𝓥𝟏)  (1,2)*-𝒘𝜹𝒈𝜷Cl(𝓤𝟏)  (1,2)*-𝒘𝜹𝒈𝜷gCl(𝓥𝟏) = 𝓤𝟏  (1,2)*-

𝒘𝜹𝒈𝜷Cl(𝓥𝟏), which is the desired result. 

Definition 3.23 

Let 𝓥𝟏𝓤𝟏 𝓕𝟏. Then we say that 𝓥𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed relative to 𝓤𝟏 if (1,2)*-

𝜷𝒄𝒍𝓤𝟏
(𝓥𝟏)𝓖𝟏 where 𝓥𝟏𝓖𝟏  and 𝓖𝟏  is (1,2)*-𝜹𝒈-open in 𝓤𝟏. 

Theorem 3.24 

Let 𝓥𝟏 𝓤𝟏 𝓕𝟏  and suppose that 𝓥𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed in 𝓕𝟏. Then 𝓥𝟏 is (1,2)*-

𝒘𝜹𝒈𝜷 -closed relative to 𝓤𝟏. 

Proof: Here 𝓥𝟏 𝓤𝟏  𝓕𝟏 and 𝓥𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed in the bitopological space 𝓕𝟏. Let 

us assume that 𝓥𝟏 𝓤𝟏  𝓜𝟏, 𝓜𝟏 is (1,2)*-𝜹𝒈 open in 𝓕𝟏. As 𝓥𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed 

set, 𝓥𝟏𝓜𝟏,  implies (1,2)*-βcl (𝓥𝟏) 𝓜𝟏. It implies that (1,2)*-𝜷𝒄𝒍𝓤𝟏
(𝓥𝟏) =(1,2)*-

βcl(𝓥𝟏) 𝓤𝟏 𝓜𝟏  𝓤𝟏. Hence 𝓥𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed relative to 𝓤𝟏. 

Remark 3.25 

From the above discussion, we obtain the following: 

𝝉𝟏,𝟐-closed ⇒ (1,2)*-β-closed  ⇒ (1,2)*-gβ-closed ⇒ (1,2)*-𝒘𝜹𝒈𝜷-closed ⇒ (1,2)*-𝜹𝒈𝜷-

closed. 
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Definition 3.26 

A subset 𝓤𝟏 of a bitopological space 𝓕𝟏 is called (1,2)*-𝒘𝜹𝒈𝜷-open set if 𝓕𝟏 − 𝓤𝟏 is (1,2)*-

𝒘𝜹𝒈𝜷- closed in 𝓕𝟏. We denote the family of all (1,2)*-𝒘𝜹𝒈𝜷-open sets in 𝓕𝟏 by (1,2)*-

𝒘𝜹𝒈𝜷𝓞(𝓕𝟏). 

Theorem 3.27 

If (1,2)*-β𝓲𝓷𝓽(𝓤𝟏)  𝓥𝟏  𝓤𝟏 and if 𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-open in the bitopological space 𝓕𝟏 

then B is (1,2)*-𝒘𝜹𝒈𝜷-open in 𝓕𝟏.  

Proof: Suppose that (1,2)*-β𝓲𝓷𝓽 (𝓤𝟏)  𝓥𝟏  𝓤𝟏 and 𝓤𝟏 is (1,2)*- 𝒘𝜹𝒈𝜷-open in 𝓕𝟏. Then 

𝓕𝟏 − 𝓤𝟏  𝓕𝟏 – 𝓥𝟏  (1,2)*-β𝓬𝓵(𝓕𝟏 − 𝓤𝟏). Since 𝓕𝟏 − 𝓤𝟏is (1,2)*-𝒘𝜹𝒈𝜷-closed in 𝓕𝟏, 

we have 𝓕𝟏 – 𝓥𝟏  is (1,2)*-𝒘𝜹𝒈𝜷-closed in 𝓕𝟏. Hence 𝓥𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-open in 𝓕𝟏.  

Remark 3.28 

The intersection of two (1,2)*-𝒘𝜹𝒈𝜷-open sets  need not be a (1,2)*-𝒘𝜹𝒈𝜷-open. 

Example 3.29 

Let 𝓕𝟏 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏}  with 𝝉𝟏 = {, {𝒂𝟏}, {𝒂𝟏, 𝒃𝟏}, {𝒂𝟏, 𝒄𝟏}} and 𝝉𝟐 = {, {𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}}. We 

have 𝝉𝟏,𝟐 = {, {𝒂𝟏}, {𝒃𝟏}, {𝒂𝟏, 𝒃𝟏}, {𝒂𝟏, 𝒄𝟏}, {𝒃𝟏, 𝒄𝟏}}. Here 𝓤𝟏 = {𝒂𝟏, 𝒄𝟏} and 𝓥𝟏 =
{𝒃𝟏, 𝒄𝟏} are (1,2)*-𝒘𝜹𝒈𝜷-closed subsets in 𝓕𝟏. But 𝓤𝟏𝓥𝟏 = {𝒄𝟏} is not a (1,2)*-w𝜹𝒈𝜷-

closed subset in 𝓕𝟏. 

Theorem 3.30 

A subset 𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-open iff 𝓛𝟏  (1,2)*-β𝓲𝓷𝓽(A) whenever 𝓛𝟏 is (1,2)*-𝜹𝒈-closed 

and 𝓛𝟏  𝓤𝟏. 

Proof 

Let 𝓤𝟏 be an 𝝉𝟏,𝟐-open set and suppose 𝓛𝟏  𝓤𝟏 where F is (1,2)*-𝜹𝒈-closed. By definition, 

𝓕𝟏 − 𝓤𝟏 is contained in (1,2)*-𝒘𝜹𝒈𝜷-closed. Also, 𝓕𝟏 − 𝓤𝟏 is contained in the (1,2)*-𝜹𝒈-

open set 𝓕𝟏 − 𝓛𝟏. This implies (1,2)*-β𝓬𝓵(𝓕𝟏 − 𝓤𝟏)  𝓕𝟏 − 𝓛𝟏. Now (1,2)*-β𝓬𝓵(𝓕𝟏 − 𝓛𝟏) 

= 𝓕𝟏-(1,2)*-β𝓲𝓷𝓽(𝓤𝟏). Hence 𝓕𝟏-(1,2)*-β𝓲𝓷𝓽(𝓤𝟏)  𝓕𝟏 − 𝓛𝟏, that is 𝓛𝟏 (1,2)*- 

β𝓲𝓷𝓽(𝓤𝟏). 

Conversely, If 𝓛𝟏 is (1,2)*-𝜹𝒈-closed set with 𝓛𝟏  (1,2)*-β𝓲𝓷𝓽(𝓤𝟏) where 𝓛𝟏  𝓤𝟏, it 

follows that 𝓕𝟏 − 𝓤𝟏   𝓕𝟏 − 𝓛𝟏 and (1,2)*-β𝓲𝓷𝓽(𝓤𝟏)  𝓕𝟏 − 𝓛𝟏. That is (1,2)*-β𝓬𝓵(𝓕𝟏 − 

𝓤𝟏)  𝓕𝟏 − 𝓛𝟏. Hence 𝓕𝟏 − 𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-closed and 𝓤𝟏 becomes (1,2)*-𝒘𝜹𝒈𝜷-

open. 

Proposition 3.31 

For subsets 𝓤𝟏 and 𝓥𝟏 of 𝓕𝟏, the following assertions are valid. 

(i)    𝓤𝟏 is (1,2)*-𝒘𝜹𝒈𝜷-open if and only if 𝓤𝟏 is (1,2)*-𝓲𝓷𝓽(𝓤𝟏).  

(ii)) (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽((1,2)*-𝒘𝜹𝒈𝜷𝓲𝓷𝓽(𝓤𝟏)) = (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓤𝟏).  

(iii)  𝓕𝟏 − (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓤𝟏) = (1,2)*-𝒘𝜹𝒈𝜷g𝓬𝓵(𝓕𝟏 − 𝓤𝟏).  
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(iv)  𝓕𝟏 −(1,2)*-𝒘𝜹𝒈𝜷𝓬𝓵(𝓤𝟏) = (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓕𝟏 − 𝓤𝟏). 

(v) 𝓤𝟏 𝓥𝟏  (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓤𝟏)  (1,2)*-𝒘𝜹𝒈𝜷𝓲𝓷𝓽(𝓥𝟏).  

(vi) (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓤𝟏)  (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓥𝟏)  (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓤𝟏  𝓥𝟏).  

(vii) (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓤𝟏  𝓥𝟏) = (1,2)*-𝒘𝜹𝒈𝜷 𝓲𝓷𝓽(𝓤𝟏)  (1,2)*-𝒘𝜹𝒈𝜷𝓲𝓷𝓽(𝓥𝟏). 

 

4. (1,2)*-Weakly delta generalized beta continuous functions 

Definition 4.1 

Let 𝓕𝟏 and 𝓕𝟐 be two bitopological spaces. A function ℘: 𝓕𝟏 → 𝓕𝟐 is called (1,2)*-weakly 

𝜹𝒈𝜷-continuous (briefly, (1,2)*-𝒘𝜹𝒈𝜷-continuous) if 𝒇−𝟏(𝓖𝟏) is a (1,2)*-𝒘𝜹𝒈𝜷-open set in 

𝓕𝟏 for each 𝝈𝟏,𝟐-open set 𝓖𝟏 of  𝓕𝟐. 

Example 4.2 

Let  𝓕𝟏 = 𝓕𝟐 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏}, with 𝝉𝟏 = {∅, 𝓕𝟏, {𝒃𝟏}}, 𝝉𝟐 = {∅, 𝓕𝟏, {𝒃𝟏, 𝒄𝟏}}, 𝝈𝟏 =
{∅, 𝓕𝟐, {𝒂𝟏, 𝒃𝟏}}, 𝝈𝟐 = {∅, 𝓕𝟐, {𝒃𝟏, 𝒄𝟏}}. Then  𝝉𝟏,𝟐-open sets: {∅, 𝓕𝟏, {𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}},  

 𝝉𝟏,𝟐-closed sets : {∅, 𝓕𝟏, {𝒂𝟏}, {𝒂𝟏, 𝒄𝟏}},  𝝈𝟏,𝟐- open sets : {∅, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}}, 

  𝝈𝟏,𝟐- closed sets : {∅, 𝑿, {𝒂𝟏}, {𝒄𝟏}}. Let ℘: 𝓕𝟏 → 𝓕𝟐  be an identity function. Where (1,2)*-

𝒘𝜹𝒈𝜷𝓞(𝓕𝟏) = {∅, 𝓕𝟏, {𝒃𝟏}, {𝒄𝟏}, {𝒂𝟏, 𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}}. Then ℘ is  (1,2)*-w𝜹𝒈𝜷-continuous. 

Theorem 4.3 

Every (1,2)*-𝒈𝜷-continuous function is (1,2)*-w𝜹𝒈𝜷-continuous. 

Proof 

By Theorem 3.3, the result is true. 

The converse is false as seen in the following example. 

Example 4.4 

Let  𝓕𝟏 = 𝓕𝟐 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏}, 𝝉𝟏 = {∅, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}}, 𝝉𝟐 = {∅, 𝓕𝟏, {𝒃𝟏, 𝒄𝟏}}, 𝝈𝟏 =
{∅, 𝓕𝟐, {𝒃𝟏}}, 𝝈𝟐 = {∅, 𝓕𝟐, {𝒃𝟏, 𝒄𝟏}}. Then  𝝉𝟏,𝟐-open sets: {∅, 𝓕𝟏, {𝒂𝟏, 𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}},  𝝉𝟏,𝟐-

closed sets : {∅, 𝓕𝟏, {𝒂𝟏}, {𝒃𝟏}},   

𝝈𝟏,𝟐- open sets : {∅, 𝓕𝟐, {𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}}, 𝝈𝟏,𝟐- closed sets : {∅, 𝓕𝟐, {𝒂𝟏}, {𝒂𝟏, 𝒄𝟏}}. Let ℘: 𝓕𝟏 →

𝓕𝟐 be the function defined by ℘(𝒂𝟏) = 𝒂𝟏, ℘(𝒃𝟏) = 𝒄𝟏 and ℘(𝒄𝟏) = 𝒃𝟏.  Then 𝒇  is  (1,2)*-

w𝜹𝒈𝜷-continuous but not (1,2)*-𝒈𝜷-continuous. 

Theorem 4.5 

Every (1,2)*-w𝜹𝒈𝜷-continuous function is (1,2)*-𝜹𝒈𝜷-continuous. 

Proof 

By Theorem 3.5, the proof is straight forward.  

The converse need not be true as seen in the following example. 
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Example 4.6 

Let  𝓕𝟏 = 𝓕𝟐 = {𝒂𝟏, 𝒃𝟏, 𝒄𝟏},  𝝉𝟏 = {∅, 𝓕𝟏, {𝒃𝟏}}, 𝝉𝟐 = {∅, 𝓕𝟏, {𝒃𝟏, 𝒄𝟏}}, 𝝈𝟏 =
{∅, 𝓕𝟐, {𝒂𝟏, 𝒃𝟏}}, 𝝈𝟐 = {∅, 𝓕𝟐, {𝒃𝟏, 𝒄𝟏}},. Then 𝝉𝟏,𝟐- open sets : {∅, 𝓕𝟏, {𝒃}, {𝒃, 𝒄}}, 𝝉𝟏,𝟐- 

closed sets : {∅, 𝓕𝟏, {𝒂𝟏}, {𝒂𝟏, 𝒄𝟏}}, 𝝈𝟏,𝟐-open sets: {∅, 𝓕𝟐, {𝒂𝟏, 𝒃𝟏}, {𝒃𝟏, 𝒄𝟏}},  𝝈𝟏,𝟐-closed 

sets : {∅, 𝓕𝟐, {𝒂𝟏}, {𝒃𝟏}}. Let ℘: 𝓕𝟏 → 𝓕𝟐 be the function defined by ℘(𝒂𝟏) = 𝒂𝟏, ℘(𝒃𝟏) =
𝒄𝟏 and ℘(𝒄𝟏) = 𝒃𝟏.  Then 𝒇  is  (1,2)*- 𝜹𝒈𝜷-continuous but not (1,2)*-w𝜹𝒈𝜷-continuous. 

Theorem 4.7 

A function ℘: 𝓕𝟏 → 𝓕𝟐 is (1,2)*-𝒘𝜹𝒈𝜷-continuous iff  ℘−𝟏(𝓖𝟏) is a (1,2)*-𝒘𝜹𝒈𝜷-closed 

set in 𝓕𝟏 for every 𝝈𝟏,𝟐-closed set 𝓖𝟏 of  𝓕𝟐. 

Proof 

Let 𝓖𝟏 be any 𝝈𝟏,𝟐-closed set of  𝓕𝟐, by hypothesis ℘−𝟏(𝓖𝟏
𝒄) = 𝓕𝟏 − ℘−𝟏(𝓖𝟏) is a (1,2)*-

𝒘𝜹𝒈𝜷-closed set in 𝓕𝟏 for every 𝝈𝟏,𝟐-closed set 𝓖𝟏 of 𝓕𝟐. 

The converse can be proved in the similar manner. 

Definition 4.8 

A bitopological space 𝓕𝟏 is said to be locally (1,2)*-𝜹𝒈𝜷-indiscrete if every (1,2)*-𝜹𝒈𝜷-open 

set of 𝓕𝟏 is 𝝉𝟏,𝟐-closed in 𝓕𝟏.  

A function ℘: 𝓕𝟏 → 𝓕𝟐is called contra (1,2)*-𝜹𝒈𝜷-continuous if the preimage of every 𝝈𝟏,𝟐-

open subset of 𝓕𝟐 is (1,2)*-𝜹𝒈𝜷-closed in 𝓕𝟏.   

Theorem 4.9 

 A function ℘: 𝓕𝟏 → 𝓕𝟐 is contra (1,2)*-𝜹𝒈𝜷-continuous iff the inverse image of every 𝝈𝟏,𝟐-

closed set of 𝓕𝟐 is (1,2)*-𝜹𝒈𝜷-open in 𝓕𝟏. 

Proof 

Let 𝓖𝟏 be any 𝝈𝟏,𝟐-closed set of 𝓕𝟐. Then 𝓕𝟐 − 𝓖𝟏 is 𝝈𝟏,𝟐-open. Since ℘: 𝓕𝟏 → 𝓕𝟐 is contra 

(1,2)*-𝜹𝒈𝜷-continuous, it follows that ℘−𝟏(𝓕𝟐  − 𝓖𝟏) = 𝓕𝟏 − ℘−𝟏(𝓖𝟏) is (1,2)*-𝜹𝒈𝜷-

closed. Hence ℘−𝟏(𝒢1) is (1,2)*-𝛿𝑔𝛽-open in ℱ1. 

Similarly to prove the converse. 

Theorem 4.10 

Let ℘: ℱ1 → ℱ2 be a function. If ℘ is contra (1,2)*-𝛿𝑔𝛽-continuous and ℱ1 is locally (1,2)*-

𝛿𝑔𝛽-indiscrete, then ℘ is (1,2)*-continuous.  

Proof. Let ℳ1 be a 𝜎1,2-closed in ℱ2. Since ℘ is contra (1,2)*-𝛿𝑔𝛽-continuous, ℘−1(ℳ1) is 

(1,2)*-𝛿𝑔𝛽-open in ℱ1. Since ℱ1 is locally (1,2)*-𝛿𝑔𝛽-indiscrete, ℘−1(ℳ1)  is 𝜏1,2-closed in 

ℱ1. Hence ℘ is (1,2)*-continuous. 

Theorem 4.11. 

Let ℘: ℱ1 → ℱ2 be a function. If ℘ is contra (1,2)*-𝛿𝑔𝛽-continuous and ℱ1 is locally (1,2)*-

𝛿𝑔𝛽-indiscrete, then ℘ is (1,2)*-w𝛿𝑔𝛽-continuous.  
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Proof. Let ℘: ℱ1 → ℱ2 be contra (1,2)- 𝛿𝑔𝛽-continuous and ℱ1 is locally (1,2)*-𝛿𝑔𝛽-

indiscrete. By Theorem 4.7, ℘ is (1,2)*-continuous, then ℘ is (1,2)*-w𝛿𝑔𝛽-continuous. 

Definition 4.12.  

A bitopological space ℱ1 is called (1,2)*-𝑤𝛿𝑔𝛽-compact (resp. (1,2)*-𝛿𝑔𝛽-compact) if every 

cover of ℱ1 by (1,2)*- 𝑤𝛿𝑔𝛽-open (resp. (1,2)*-𝛿𝑔𝛽-open) sets has finite subcover.  

Theorem 4.13. 

 Let ℘: ℱ1 → ℱ2 be surjective (1,2)*-w𝛿𝑔𝛽-continuous function. If ℱ1 is (1,2)*-w𝛿𝑔𝛽 -

compact, then ℱ2 is (1,2)*-compact.  

Proof. Let {𝒰𝑖 ∶  𝑖 ∈  𝐼} be an 𝜎1,2-open cover of ℱ2. Then {℘−1(𝒰𝑖) ∶  𝑖 ∈  𝐼}  is a (1,2)*-

w𝛿𝑔𝛽-open cover in ℱ1. Since ℱ1 is (1,2)*-w𝛿𝑔𝛽-compact, it has a finite subcover, say 

{℘−1(𝒰1), ℘−1(𝒰2)),...., ℘−1(𝒰𝑛)} . Since ℘ is surjective 𝒰1, 𝒰2, . . . . , 𝒰𝑛 is a finite 

subcover of ℱ2 and hence ℱ2 is (1,2)*-compact.  

Theorem 4.14 

For a bitopological space ℱ1, the following are equivalent: 

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

     (ii)  The empty set ∅ and ℱ1 are only subsets which are both (1,2)*-𝑤𝛿𝑔𝛽-open and  

             (1,2)*-𝑤𝛿𝑔𝛽-closed. 

     (iii)  Each (1,2)*-𝑤𝛿𝑔𝛽-continuous function from ℱ1 into a discrete space ℱ2 which has  

             atleast two points is a constant function. 

Proof 

(i)⇒(ii). Let 𝒮1 ⊆ ℱ1 be any proper subset, which is both (1,2)*-𝑤𝛿𝑔𝛽-open and (1,2)*-

𝑤𝛿𝑔𝛽-closed. Its complement ℱ1 − 𝒮1 is also (1,2)*-𝑤𝛿𝑔𝛽-open and (1,2)*-𝑤𝛿𝑔𝛽-closed. 

Then (ℱ1 = 𝒮1 ∪ (ℱ1 − 𝒮1) 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, 𝒮1 = ∅ or ℱ1.  

(ii)⇒(i). Let ℱ1 = 𝒰1 ∪ 𝒱1 here 𝒰1 ∩ 𝒱1 = ∅, 𝒰1 ≠ ∅  , 𝒱1 ≠ ∅  and 𝒰1, 𝒱1 are (1,2)*-𝑤𝛿𝑔𝛽-

open. Since 𝒰1 = ℱ1 − 𝒱1, 𝒰1 is (1,2)*-𝑤𝛿𝑔𝛽-closed. According to the assumption 𝒰1 = ∅, 

which is a contradiction. 

(ii)⇒(iii). Let ℘: ℱ1 → ℱ2 be a (1,2)*-𝑤𝛿𝑔𝛽-continuous function where ℱ2 is a discrete 

bitopological space with at least two points. Then ℘−1({𝑦}) is (1,2)*-𝑤𝛿𝑔𝛽-closed and (1,2)*-

𝑤𝛿𝑔𝛽-open for each 𝓎 ∈ ℱ2 and ℱ1 =∪ {℘−1({𝓎}): 𝓎 ∈ ℱ2}. According to the assumption, 

℘−1({𝓎}) = ∅  or ℘−1({𝓎}) = ℱ1. If ℘−1({𝑦}) = ∅ for all 𝓎 ∈ ℱ2, f will not be a function. 

Also there is no exist more than one 𝓎 ∈ ℱ2 such that ℘−1({𝓎}) = ℱ1. Hence, there exists 

only one 𝓎 ∈ ℱ2 such that ℘−1({𝓎}) = ℱ1 and ℘−1({𝓎1}) = ∅ where 𝓎 ≠ 𝓎1. This shows 

that ℘ is a constant function. 

(iii)⇒(ii). Let 𝒮1 ≠ ∅ be both (1,2)*-𝑤𝛿𝑔𝛽-open and (1,2)*-𝑤𝛿𝑔𝛽-closed in ℱ1. Let ℘: ℱ1 →
ℱ2  be a (1,2)*-𝑤𝛿𝑔𝛽-continuous function defined by ℘(𝒮1) = {𝑎1} and ℘(ℱ1 − 𝒮1) = {𝑏1}  
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where 𝑎1 ≠ 𝑏1. Since ℘ is a constant function, we get 𝒮1 = ℱ1. 

 

5. Conclusion: 

This paper introduced (1,2)*-𝑤𝛿𝑔𝛽-closed sets and examined their fundamental properties 

and relationships with other (1,2)*-closed sets in bitopology. We also defined and studied 

(1,2)*-𝑤𝛿𝑔𝛽-continuous functions, highlighting their significance through multiple 

characterizations. 
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