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In this paper, we introduce a new class of sets called (1,2)*-wdgp-closed sets and explore their
fundamental properties. We investigate how these sets relate to other well-known types of ©_1,2-
closed sets in bitopology, highlighting both similarities and differences. Additionally we define and
study (1,2)*-wdgB-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)*-wdgp-closed sets and (1,2)*-wdgp-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 w-closed sets, m-open sets and w-continuity in
bitopological spaces. Sanjay Tahiliani [9] introduced the notion of weakly [-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)*-wégp-closed sets in
bitopological spaces. The relationships with other kinds of sets are given. Also, we give some
applications of (1,2)*-wégB-closed sets.

2. Preliminaries

Throughout the paper, F;, F, and F5 denote bitopological spaces (Fy, 74, 72), (F2, 01, 07) and
(F3, p1, p2) respectively.
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Definition 2.1

Let D, be a subset of a bitopological space F;. D, is called 7, ,-open [3] if D; = R; U R,,
for some R, € 7, and R, € 7,. The complement of set is called 7, ,-closed. The family of all
71 2-0pen and 7, ,-closed sets of F; is denoted by (1,2)*-0(F;) and (1,2)*-C(F,).

Definition 2.2 [3].
Let U, be a subset of a bitopological space F;. Then
Q) T12-int(F1) =U {U;: Uy € F; and Uy is 11, — open}.
2 T1-ct(F1) =N {U;: F; € U, and U, is 11, — closed}.
Remark 2.3
Note that 7, ,-open subsets of U, need not necessarily form a topology.
Definition 2.4
Let U, be a subset of a bitopological space F;. Then U, is called
(i). (1,2)*-regular open [5] if U; = 1 ,- int (11,- c£(Uy)).
(ii). (1,2)*-6-open [5] if U; = (1,2)*-6- int(U,), where (1,2)*-6-int(A) is the union of all
(1,2)*-regular open set of F; contained in U, .
(iii).(1,2)*-B-open [7] if Uy € 14 5- ¢t (T 2-int (T4 2-c£(Uy))).
(iv). (1,2)*-a-open [8] if Uy S 14 5- int(ty5-cl(T1 2~ int(Uy))).
Definition 2.5
A subset U, of a bitopological space F; is called
(i). (1,2)*-5-generalized closed set [5](briefly (1,2)*-8g closed) if 71 ,-6¢l(U,;)E G1
whenever U; € G, and G; is 74 ,-openin F; .
(ii). a (1,2)*-beta weakly generalized closed [6] (briefly, (1,2)*-Bwg-closed) if (1,2)*-
Bcl(Uy) € G, whenever U, € G; and G is (1,2)*-ag-open in F;.
(iii). (1,2)* -generalized beta-closed ((1,2)*-gB-closed) [7] if (1,2)*-Bcl(U4) € G, Whenever
U,€ G, and G, is T4 ,-0pen.
(iv). (1,2)* -generalized-closed ((1,2)*-g-closed) [2] if 7, ,-cl(U,;) & G, whenever U; € G,
and G is T, ,-open in F;.
(V). (1,2)*-a-generalized closed (briefly (1,2)*-ag-closed) [8] if (1,2)*-acl(U,) € G1
whenever U; € G; and G, is T4 ,-open in F;.

Remark:
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71 2-0pen = (1, 2)*- §g-open = (1, 2)*-ag-open = (1, 2)*-6gB-open.

3. (1,2)*- Weakly Delta Generalized Beta Closed Sets
Definition 3.1

A subset U, of a bitopological space F; is called a (1,2)*-weakly §gf-closed (briefly, (1,2)*-
wdgB-closed) if (1,2)*-fcl(U,) S G; whenever U, S G; and G;is (1,2)*-6g-open in F;.

The complement of a (1,2)*-weakly §gB-closed set is called (1,2)*-weakly §gf-open. We
denote the set of all (1,2)*-wdgB-closed sets in by (1, 2)*- wégp -C(F,).

Example 3.2

Let Fy = {ay, by, e} with 7y = {§, Fy,{ay, b1}}, T2 = {0, F1, {ay, 13} and 7y 5, {ay, ¢, 3} Then
(i) 7q,-closed sets : {¢, Fy,{b1}, {c1}.

(if) (1, 2)*-a-closed sets : {¢, Fy1, {b1}, {c1}-

(iii) (1, 2)*-B-closed sets : {d, F1,{a,},{b1},{c1}, {b1, 1}

(iv) (1, 2)*-5g-closed sets : {$, F1,{a,},, {b1,c1}-

(V) (1, 2)*- wégpB-closed sets : {o, Fy, {a,}, {1}, {c1}, {as, b1}, {ar, 1} {by, ¢4 3}
Theorem 3.3

Every (1,2)*-B-closed set is (1,2)*-wdgB-closed set but not conversely.
Theorem 3.4

Every (1,2)*-gB-closed set is (1,2)*-wdgpB-closed set but not conversely.
Proof

Let U, be any (1,2)*-gB-closed set in F; and G, be any (1,2)*-5g-open set containing U;.
Then G, is (1,2)*-f-open set containing U;. Hence (1, 2)*-Bcl(U,) € G;. Thus U, is (1,2)*-
wégpS-closed.

Example 3.5

Let Fy ={ay, by, c1} with 71 = {6, F1,{ay,b1}}, T2 ={$,F1,{by,c1}} and 74, =
{6, F1,{aq, b1}, {bq, c1}}. Where {b4, c1}is (1,2)*-wdgB-closed but not (1, 2)*-gB-closed.

Theorem 3.6
Every (1,2)*-wégp-closed set is (1,2)*-6gB-closed set but not conversely.
Proof

Let U4 be any (1,2)*-wd gB-closed set in F4 and G4 be any (1,2)*-8-open set containing U; .
Then G4 is (1,2)*-6g-open set containing U, . Hence (1, 2)*-Bcl(U4) € G41. Thus U4 is (1,2)*-
69B-closed.
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Example 3.7

Let Fqy={ay,by,c1} with 7y ={¢,Fy,{ay,b1}}, 12={0,F,{by}} and 74, =
{6, F1,{b1},{aq, b1}}. Where {b4} is (1,2)*-6gB-closed but not (1,2)*-wdgB-closed.

Theorem3.8
Every (1,2)*-Bwg-closed set [5] is (1,2)*-wd g B-closed set but not conversely.
Proof

Let ‘U4 be any (1,2)*-Bwg-closed set and G4 be any (1,2)*-8g-open set containing U,. Then
G4 is (1,2)*-ag-open set containing U,. We have (1, 2)*-Bcl(U4)S G1. Thus U4 is (1,2)*-
wégpB-closed.

Example 3.9

Let F4 = {as,bq,c1} with T3 = {¢,Fy,{as, 13}, and 73 = {§, Fq,{c1}}. Then 7,5 =
{d,F1,{c1},{aq, c1}}. Where = {aq, b1} is (1,2)*-wégB-closed but not (1, 2)*-Bwg-closed.

Theorem 3.10

If Uy isa (1,2)*-wdgpB-closed setin Fq. Then (1,2)*-Bcl(U4)-U4 does not contain any non
empty (1,2)*-8g-closed set.

Proof

Let 4 be a (1,2)*-8g-closed subset of (1,2)*-Bcl(U41)-U,. Hence Fy — H 4 isan (1,2)*-
8g-open set with Uy, € Fy — H 1 and U4 is (1,2)*-wébgp-closed, (1,2)*-Bcl(Uq) S Fq —
H . Which implies #, € (F1 — (1,2)*-Bcl(U1))N((1,2)*-Bcl(U4) -U4) S F1 — (1,2)*-
Bel(Uq)) N (1,2)*-pel(U4) = @. Therefore H1 = @.

Corollary 3.11

If Uy isa (1,2)*-wdgpB-closed setin Fq. Then (1,2)*-Bcl(U4)-U4 does not contain any non
empty (1,2)*-8-closed set.

Theorem 3.12

Let ‘U, be a (1,2)*-wégp-closed set in bitoplogical space. Then U4 is (1,2)*-B-closed iff
(1,2)*-Bel(U4)- U4 is (1,2)*-6 g-closed.

Proof

If U, is (1,2)*-B-closed, then (1,2)*-Bel(U4) = U4 and so (1,2)*-Becl(U4) — U4 = @, that is
(1,2)*-89 closed.

Conversely, let U4 be a (1,2)*-wégB-closed set in bitoplogical space and (1,2)*-Bcl(U4)- U4
is (1,2)*-8g closed. By Theorem 3.8, (1,2)*-Bcl(U,) = ¢. Therefore U, is (1,2)*-p-closed.

Theorem 3.13

If Uq is (1,2)*-wdgB-closed in Fq and if U<V 1<(1,2)*-Bel(U4) then V4 is also (1,2)*-
wdégB-closed in bitopological space.

Proof
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Let G4 be an (1,2)*-8g-open set of bitopological space such that V; < G;. Since U, < G4 and
U, is (1,2)*-wégp-closed, (1,2)*-Becl(U4) < G1. Since V1 < (1,2)*-Bel(U4) , we have (1,2)*-
Becl(V4) < (1,2)*-Bcl((1,2)*-Bel (U4)) = (1,2)*-Bcl(U4). Thus (1,2)*-Bcl (V1) < G1. Hence V4
isa (1,2)*-wégp-closed set of bitopological space.

Remark 3.14
The intersection of two (1,2)*-wég B-closed sets need not be (1,2)*-wégB-closed.
Example 3.15

Let Fy = {ay, by, c1} with 7y = {¢, Fy,{as,b1}}, 12 = {o,F1.{a1}.{a;s, ci}}and 74, =
{6, F1,{a1, b1}, {aq,c1}}. Here Uy = {aq, b1} and V1 = {aq, ¢4} are (1, 2)*- wégB-closed
subsets in 4. Then U; N V4 = {a,} isnota (1,2)*- wdgp -closed subset in F;.

Remark 3.16

In general, the union of two (1,2)*-wé g -closed subsets of bitopological space is also (1,2)*-
wdgp-closed set.

Example 3.17

Let 1 = {aq,bq, ¢4} with Ty = {¢,Fy,{as, b1}, {as,¢c13}. and 7= {¢, F4, {b}, {b, c}}.
We have 1’-1,2 = {(I), Tll {al, bl}l {al, Cl}' {bll Cl}}. Here ul = {al} and Vl = {bl} are (1,
2)*- wd gB-closed subsets in F4. But U, Vq = {aq, b1} isnot (1,2)*-wé gB-closed subset
inF,.

Theorem 3.18
For f1€¥4, thenthe set F; — {f1} isa (1,2)*-wdgB-closed set (or) (1,2)*-6g-open set.
Proof:

Let f1€F. Suppose that F; — {f1} not (1,2)*-6g-open. Then F, is the only (1,2)*-8g-open
set containing 1 — {f1} . This implies (1,2)*-Bcl(F; — {f1})< F1. Hence F; — {f1} is
(1,2)*-wd gp-closed in F.

Theorem 3.19
If U4 is both (1,2)*-8g-open and (1,2)*- wdgB-closed in F then U, is (1,2)*-B-closed.

Proof: Suppose U4 is (1,2)*-8g-open and (1,2)*-wd gB-closed in F4. Since U1 < U4, (1,2)*-
Bel (U4) = U,. But always U4 < (1,2)*-Bel(U4). Therefore U,=(1,2)*-Bcl (U4). Hence U4
is (1,2)*-p-closed.

Theorem 3.20

For a subset U4 of 4 and f1F4, (1,2)*-wdgpBCI(U,) contains fq iff M{NU; # ¢ for
every (1,2)*-wégB-open set M’y containing f.

Proof:
LetU,c Fq and f1F4, where F, is a bitopological space. Suppose that there exists a (1,2)*-
wdgp-open set My containing fy such that M1~U; = ¢. Since U, Fq, (1,2)*-
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wdgpBCl(U)=F, — M4 and then f,2(1,2)*-wdgBCl(U4), which is a contradiction.

Conversely, assume that f,¢(1,2)*-wégBCI(U4). Then there exists a (1,2)*-wdgpB-closed
set L4 containing U, such that f, ¢ £4. Since f1e€ Fq4 — L4 and Fq1 — L4 is (1,2)*-wdgp-
open, (¥4 — £41) N U4= ¢ which is a contradiction. Hence fie (1,2)*-wégBCI(U,) iff
M1 U4 # o for every (1,2)*-wd gB-open set M4 containing f.

Theorem 3.21

Let U4 and V4 be subsets of a space F4. Then

(i) (1,2)*-wdgpBct(p) = ¢ and (1,2)*-wdgBct(F4) = F4.

(i) U c(1.2)*wégBct(U,)

(i) Uy V1= (1.2)*-wogBct(Uy)c (1,2)*-wdgBct(V,)

(iv) (1,2)*-wdgpBct((1,2)*-wégPBcl(U,)) = (1,2)*-wSgBct(U,).

(v) 1,2)*-wégBct(Us U Vq) = (1,2)*-wdgBcl(Uq) v (1,2)*-wdgBct(V,).
(vi) (1,2)*-wdgfct(Uy N Vq) < (1,2)*-wbgPct(U,) N (1,2)*-wdgBct(V,).
Proof follows from definitions.

Theorem 3.22

Let U, and V4 subsets of F4. If U4 is (1,2)*-wdgB-closed, then (1,2)*-wdgBClI(U; N V4)
c Ui (1,2)*-wdgBCI(V4).

Proof: Let U4 be a (1,2)*-wégpB-closed set, then (1,2)*-wégBCl (U4) = U4 and so (1,2)*-
wdgpBCl (U N V1) < (1,2*-wégBCl(U,) N (1,2)*-wbgBaCI(V4) = Uy N (1,2)*-
wdégBCI(V,), which is the desired result.

Definition 3.23

Let V,cU,< F4. Then we say that VY is (1,2)*-wédgB-closed relative to U, if (1,2)*-
Bcly, (V1)=G1 Where V3G, and G4 is (1,2)*-6g-open in U;.

Theorem 3.24

Let Vi< U; <F1 and suppose that V4 is (1,2)*-wégp-closed in F4. Then V4 is (1,2)*-
wdgp -closed relative to U, .

Proof: Here V1< U4 < F1 and V4 is (1,2)*-wdgB-closed in the bitopological space F;. Let
us assume that Vi< U4 < M1, M4 is (1,2)*-6g open in F1. As V4 is (1,2)*-wd gp-closed
set, VicM4, implies (1,2)*-Bcl (V1) =M. It implies that (1,2)*-Bely, (V1) =(1,2)*-
Bel(V)N Ui M1 N Uq. Hence P is (1,2)*-wdgB-closed relative to U4 .

Remark 3.25

From the above discussion, we obtain the following:

Ty 2-Closed = (1,2)*-B-closed = (1,2)*-gB-closed = (1,2)*-wédgp-closed = (1,2)*-6gp-
closed.
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Definition 3.26

A subset ‘U4 of a bitopological space F is called (1,2)*-wdgB-open set if F; — U is (1,2)*-
wdgp- closed in F4. We denote the family of all (1,2)*-wédg-open sets in F, by (1,2)*-
wdgBO(F,).

Theorem 3.27

If (1,2)*-Bint(U,) = V1 < Uq and if U is (1,2)*-wEgB-open in the bitopological space F4
then B is (1,2)*-wégB-open in F4.

Proof: Suppose that (1,2)*-pint (Uy) < V1 < U4 and U4 is (1,2)*- wégB-open in F4. Then
Tl — ‘u1 c *‘Fl — V1 c (1,2)*'[308(?1 — ‘lll) Since *‘FI — ulis (1,2)*'Wtsgﬁ'C|Osed in :Fl,
we have 1 — V4 is (1,2)*-wdgp-closed in F4. Hence V4 is (1,2)*-wégB-open in F4.

Remark 3.28
The intersection of two (1,2)*-wég B-open sets need not be a (1,2)*-wdgB-open.

Example 3.29
Let Fy = {aq, by, cq} Withty = {¢,{a;},{as, b1}, {ay,ci}}and r; = {9, {b1},{bq,c1}}. We
have 715 = {¢,{a1},{b1},{as,b1},{ay,c1},{b1,c1}}. Here U; ={ay,c;} and V; =

{bq,c.} are (1,2)*-wégB-closed subsets in 4. But U1V = {c4} is not a (1,2)*-wégB-
closed subset in F.

Theorem 3.30

A subset U4 is (1,2)*-wd gB-open iff £L; < (1,2)*-Bint(A) whenever Ly is (1,2)*-6g-closed
and £, < U;.

Proof

Let U, be an T4 ;-open set and suppose £, < U, where F is (1,2)*-6g-closed. By definition,
F1 — U4 is contained in (1,2)*-wé gpB-closed. Also, F; — U4 is contained in the (1,2)*-8g-
open set F; — L4. This implies (1,2)*-Bcf(F1 — Uq) < F1 — £1. Now (1,2)*-Bcl(F; — £L4)
= F1-(1,2)*-Bint(U,). Hence F{-(1,2)*-Bint(U,) < F;— Ly, that is L (1,2)*-
Bint(U,).

Conversely, If £4 is (1,2)*-6g-closed set with £; < (1,2)*-Bint(U,) where £L; < U,4, it
follows that F; — Uy < F1 — £ and (1,2)*-Bint(U,) = F, — L4. Thatis (1,2)*-Bc(F, —
U,) < F1— L4. Hence F{ — U4 is (1,2)*-wdgB-closed and U, becomes (1,2)*-wégpf-
open.

Proposition 3.31

For subsets U4 and VY of 4, the following assertions are valid.

(i) Uqis(1,2)*-wégp-open if and only if U4 is (1,2)*-int(U,).

(i) (1,2)*-wédgp int((1,2)*-wdgBint(U,)) = (1,2)*-wégp int(U,).
(i) Fq1 — (1,2)*-wégp int(U,) = (1,2)*-wbgBgct(F1 — U,).
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(iv) F1 —(1,2)*-wégBcl(U,) = (1,2)*-wdgp int(F1 — U,).

(V) U4 V1 = (1,2)*-wdgp int(Uq) < (1,2)*-wdgBint(V,).

(vi) (1,2)*-wégp int(Uq) U (1,2)*-wégB int(V4)  (1,2)*-wdgp int(Uq v V).
(vii) (1,2)*-wédgp int(Uy N Vq) = (1,2)*-wdgp int(Uq) N (1,2)*-wdgBint(V,).

4. (1,2)*-Weakly delta generalized beta continuous functions
Definition 4.1

Let 4 and F, be two bitopological spaces. A function g:F,; — F, is called (1,2)*-weakly
8gB-continuous (briefly, (1,2)*-wdgp-continuous) if f~1(G,) isa (1,2)*-wégB-open set in
F, for each a4 5-open set G, of F,.

Example 4.2

Let Fi1=F,={ay,by,cq1}, with 79 ={0,F1,{b1}}, 72 ={0,F1,{b1,c1}}, 01=
{0,F2,{a1,b1}}, 02 = {0, F2,{bq,c1}}. Then t,,-0pen sets: {@, Fq,{b1},{b1,c1}},

Ty p-Closed sets : {@, Fq1,{a },{ay,c1}}, 012-0pensets: {@,Fq,{as, b1}, {by,c1}},

012- closed sets : {®, X, {a,},{c1}}. Let go: F4 —> F, be an identity function. Where (1,2)*-
WSgﬁO(Tl) = {@, Fq, {bl}' {Cl}, {al, bl}, {bl, Cl}}' Then o is (1,2)*-W6gB-C0ntinu0us.

Theorem 4.3

Every (1,2)*-gB-continuous function is (1,2)*-wé g B-continuous.
Proof

By Theorem 3.3, the result is true.

The converse is false as seen in the following example.

Example 4.4

Let Fi=F,={ay,by,c1}, 11 ={0,Fr{ay,by}}, 12 ={0,F1,{b1,c1}}, 01 =
{0,F2,{b1}}, 02 = {0, F;,{bq,c1}}. Then z,,-open sets: {@, Fq,{as, by},{b1,c1}}, T12-
closed sets : {@, Fq,{a4},{b1}},

01,2 Open sets : {@, F,, {b},{b1, c1}}, 01 - closed sets : {@, F»,{a;},{ay, c1}}. Let o: Fy —>
F, be the function defined by go(a1) = a4, $o(b1) = ¢1 and o(cq) = b1. Then f is (1,2)*-
wé g B-continuous but not (1,2)*-gf-continuous.

Theorem 4.5

Every (1,2)*-wédg B-continuous function is (1,2)*-8 g B-continuous.
Proof

By Theorem 3.5, the proof is straight forward.

The converse need not be true as seen in the following example.
Nanotechnology Perceptions Vol. 20 No. S16 (2024)
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Example 4.6

Let F1=F; ={ag, by, c1}, 71 ={0,F1,{b1}}, T2 ={0,F1{by,c1}}, 01=
{®,.‘F2,{a1,b1}}, 0) = {@,Tz,{bl,cl}},. Then Tl'z' Open sets : {®'T11 {b}, {b, C}}, Tl,Z-
closed sets : {9, Fq,{a;},{a, c1}}, o12-0pen sets: {@, Fy,{as, by}, {by1,¢1}}, 042-Closed
sets : {@, F,,{a4},{b1}}. Let o: F1 — F, be the function defined by go(a,) = a4, o(by) =
¢y and g(cq) = bq. Then f is (1,2)*- §gB-continuous but not (1,2)*-wéd g B-continuous.

Theorem 4.7

A function g:F, — F, is (1,2)*-wdgpB-continuous iff p~1(G,) is a (1,2)*-wdgpB-closed
set in F, for every o4 ,-closed set G; of F,.

Proof

Let G4 be any o4 ,-closed set of F,, by hypothesis 71(G,°) = F1 — 71(G1) isa (1,2)*-
wégp-closed set in F, for every o4 ,-closed set G, of F.

The converse can be proved in the similar manner.
Definition 4.8

A bitopological space F is said to be locally (1,2)*-6 g B-indiscrete if every (1,2)*-6gB-open
set of F, is T4 5-closed in Fy.

A function g: F, — F,is called contra (1,2)*-6gB-continuous if the preimage of every o4 ,-
open subset of F, is (1,2)*-6gB-closed in F4.

Theorem 4.9

A function g: F, — F, is contra (1,2)*-8 g B-continuous iff the inverse image of every a4 »-
closed set of F, is (1,2)*-6gB-open in F;.

Proof

Let G, be any o4 ,-closed set of F,. Then F, — G4 is a4 ,-0pen. Since g: F; — F, is contra
(1,2)*-6gB-continuous, it follows that o~1(F, — G,) = F, — £ 1(G,) is (1,2)*-6gp-
closed. Hence ~1(G,) is (1,2)*-8gB-open in F;.

Similarly to prove the converse.

Theorem 4.10

Let g0: F; — F, be a function. If o is contra (1,2)*-5gf-continuous and F; is locally (1,2)*-
dgf-indiscrete, then g is (1,2)*-continuous.

Proof. Let M, be a o ,-closed in F,. Since g is contra (1,2)*-5g-continuous, g~ (M) is
(1,2)*-6gB-open in F;. Since F; is locally (1,2)*-5gB-indiscrete, o~ (M) is 7, ,-closed in
F,. Hence g is (1,2)*-continuous.

Theorem 4.11.

Let go: F; — F, be a function. If g is contra (1,2)*-§gS-continuous and F; is locally (1,2)*-
dgpB-indiscrete, then g is (1,2)*-wdgS-continuous.
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Proof. Let g:F, - F, be contra (1,2)- §gB-continuous and F; is locally (1,2)*-6g83-
indiscrete. By Theorem 4.7, g is (1,2)*-continuous, then g is (1,2)*-wdgS-continuous.

Definition 4.12.
A bitopological space F; is called (1,2)*-wdgf-compact (resp. (1,2)*-6gS-compact) if every
cover of F; by (1,2)*- wdgf-open (resp. (1,2)*-8g[-open) sets has finite subcover.
Theorem 4.13.
Let :F, —» F, be surjective (1,2)*-wdgp-continuous function. If F; is (1,2)*-wégp -
compact, then F, is (1,2)*-compact.
Proof. Let {U; : i € I} be an gy ,-open cover of F,. Then {p~1(U;): i € I} isa (1,2)*-
wdgB-open cover in F;. Since Fy is (1,2)*-wdgB-compact, it has a finite subcover, say
(71U, 1 (UY),.... 71(U,)} . Since g is surjective Uy, Uy,...., U, is a finite
subcover of F, and hence F, is (1,2)*-compact.
Theorem 4.14
For a bitopological space F,, the following are equivalent:
(i) Fyis (1,2)*-wdgB-connected.
(ii) The empty set @ and F; are only subsets which are both (1,2)*-wégS-open and
(1,2)*-wd gpB-closed.
(iii) Each (1,2)*-wdgp-continuous function from F; into a discrete space F, which has
atleast two points is a constant function.
Proof

(i)=(ii). Let S & F, be any proper subset, which is both (1,2)*-wégB-open and (1,2)*-
wdgp-closed. Its complement F; — §; is also (1,2)*-wdgB-open and (1,2)*-wdgpB-closed.
Then (F; = 8§; U (F; — 8;) is a disjoint union of two non-empty (1,2)*-w§gf-open sets
which is a contradiction that F; is (1,2)*-wégB-connected. Hence, §; = @ or F;.

(i)=().LetF;, =U; UV, hereU; NV, =0, U, # 0,V #= 0 and Uq, V; are (1,2)*-wégS-
open. Since U; = F, —V;, U4 is (1,2)*-wégB-closed. According to the assumption U; = @,
which is a contradiction.

(if)=>(iii). Let go: F, = F, be a (1,2)*-wdgf-continuous function where F, is a discrete
bitopological space with at least two points. Then =1 ({y}) is (1,2)*-w8gS-closed and (1,2)*-
wdgf-open for each ¢ € F, and F; =U {1 ({¢}): 4 € F,}. According to the assumption,
Pt {y) =0 orp({y})) = F.. i ({y}) = ¢ for all 4 € F,, f will not be a function.
Also there is no exist more than one ¢ € F, such that ¢~({g¢}) = F,. Hence, there exists
only one ¢ € F, such that p~1({¢}) = F; and =1 ({¢,}) = @ where ¢ # 4. This shows
that g is a constant function.

(iii)=>(ii). Let S # @ be both (1,2)*-wégB-open and (1,2)*-wégp-closed in F;. Let go: F; —
F, be a (1,2)*-wdgp-continuous function defined by §(S;) = {a;} and p(F; — §;) = {b;}
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where a; # b;. Since g is a constant function, we get §; = F;.

5. Conclusion:

This paper introduced (1,2)*-wdgB-closed sets and examined their fundamental properties
and relationships with other (1,2)*-closed sets in bitopology. We also defined and studied
(1,2)*-wdgp-continuous  functions, highlighting their significance through multiple
characterizations.
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