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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)*-
wogf-separated sets are introduced. The ideas of (1,2)*-wdgfB-connectedness and (1, 2)*-wdgf-compactness in bitopological
spaces are also introduced and examined.

2. PRELIMINARIES

Definition 2.1 [2]

A subset M of a bitopological space F, is called a (1,2)*-weakly §gB-closed (briefly, (1,2)*-wégB-closed) if (1,2)*-Fcl(M) € G
whenever M C G and G is (1,2)*-8g-open in F;.

The complement of a (1, 2)*-weakly dgf-closed set is called (1,2)*-weakly dgf-open. We denote the set of all (1,2)*-wégf5-
closed sets in F; by (1, 2)*- wégp -C(F,).

Definition 2.2 [2]
Let F; and F, be two bitopological spaces. A function p: F; = F, is called (1,2)*-weakly §gf-continuous (briefly, (1,2)*-wdgf-
continuous) if ~1(G) is a (1,2)*-wSgB-open set in F, for each o; ,-open set G of F,.

Definition 2.4 [3]:
A bitopological space F; is called (1,2)"-T,,545-space if every (1,2)"-wégpB-closed set in it is T, ,-closed set.
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3.(1,2)"-w8gB-COMPACTNESS

In this section, we introduce the concept of (1, 2)*-wdgf-compactness in bitopological spaces and obtain some of their properties.
Definition 3.1. A collection {M; : i € I} of (1,2)"-wdgf-open sets in a bitopological space F, is called (1,2)*-wdgf-open
cover Fy of asubset M in F; if M S U, {M;: i € I}.

Definition 3.2. A bitopological space F; is called (1,2)*-wdgB- compact if every (1,2)*-wdgB-open cover of F,; has a finite
subcover of F;.

Definition 3.3. A subset M of a bitopological space F; is called (1,2)*-wdgf-compact relative to F; if for every collection
{M;:i € I} of (1,2)"-wégf-open subsets of F; such that M S U;; {M;: i € I}, there exist a finite subset I, of I such that M <
UiEIO {Mll € IO}

Definition 3.4. A subset M of a bitopological space F; is called (1,2)*-wdgf-compact if M is (1,2)*-wédgf compact as the
subspace of F;.

Theorem 3.5. Every (1, 2)"-wég[-compact space is (1, 2)*-compact.

Proof. Let F; be a (1, 2)*-wdgf-compact space. Let {M;: i € I} be an 1, ,-open cover of F;. Since every 7, ,-open set is (1,2)"-
wégB-open set, {M;:i € I}isa (1,2)*-wdgB-open cover of F;. Since F; is (1, 2)"-wdgf-compact, the (1, 2)*-wSgB-open cover
{M;:i € I} of F; has a finite subcover say {{M;:i € 1,2,3,...,n} for F;. Therefore F; = U, M; . Thus the 7, ,-open cover
{M;:i € I} of F; is a finite subcover for F;. Hence F, is compact.

Theorem 3.6. A (1,2)"-wégp-closed subset of a (1, 2)*-wdgf-compact space is (1, 2)*-wdgf-compact relative to F;.

Proof. Let M be a (1,2)*-wdgB-closed subset of a (1,2)*-wdgB-compact space F;. Then M€ is (1,2)*-wdgB-open in F;. Let
S = {M;:i € I}bea(1,2)"-wdgB-open cover of M by (1,2)"-wdgB-open subsets in F;. Then S; = SUMCisa (1,2)"-wdgpB-
open cover of F,. Thatis, F; = [UM;:i € I] U M. Since F; is (1, 2)"-wdgB-compact, S; is reducible to a finite subcover of Fj,
say F; = M;, UM, U...UM; UM, M; €S;.ButM and M are disjoint. Hence & M;, U M;, U...U M; € S . Therefore (1,2)"-
wégf-open cover S of M contains a finite subcover. Hence M is (1, 2)*-wég-compact relative to F;.

Theorem 3.7. Let p: F; — F, be a onto (1, 2)*-wdgB-continuous map. If F; is a (1, 2)*-wdgB-compact space, then F, is (1, 2)*-
compact.

Theorem 3.8. If amap p:F, =» F, is (1,2)*-wdg-irresolute and M a subset of F;. If M is (1,2)*-wdgp-compact in F;, then
the image p(M) is (1, 2)*-wdgf-compact in F,.

Proof. Let p: F, = F, be (1,2)*-wdgp-irresolute and M € F; be (1,2)*-wdgf-compact in F;.

To prove: p(M) is (1, 2)*-wdgf-compact in F,. Let {M;: i € I} be a collection of (1,2)"-wdgf-open subsets of p(M). Then
p(M) CU{M;: i € I}and p~t(M) € (1,2)*-wSgB-open in F; . Since p is (1,2)*-wdgp-irresolute, the inverse image of every
(1,2)*-w8gB-open set in F, is (1,2)*-wSgB-open in F;. Hence p~1(M,) is (1,2)*-wSgB-open in F,for each i € I. Now M S
2 HpM)] € p~Y(M;). Thus {p~1(M,):i € I} is (1,2)*-wSgB-open cover of M in F;. Since M is (1,2)*-w8gfB-compact in F;,
there exist a finite subset I of I such that M CU {p~1(M,):i € I,}. Then p(M) SU{M; : i € I,}. Therefore (1,2)*-wdgf-open
cover of p(M) has a finite subcover. Hence (M ) is (1, 2)*-wg-compact in F,.

Definition 3.9. A space F; is said to be (1,2)"-wégp-compact space if M € F; which is (1,2)"-wdgfS-compact in F; is (1,2)*-
wégf-closed.

Theorem 3.10. Let F, be a (1,2)"-wdgf-T, and (1,2)*-extremally disconnected space. Then Y is (1,2)*-wdgf-compact space.
Proof: Let M be a subset of F; which is (1,2)"-wdgf-compact in F; and x € M. Then for each y € M there exists two disjoint
(1,2)"-wdgp-open sets U and V containing x and y respectively, since F; is (1,2)*-wdgf-T, space. Also since M is (1,2)*-
w8 gB-compact in F;, there exists y;,¥,, ..., ¥, € M such that M ¢ Ui, V.. Let U = UL, U,,. Then U is a (1,2)"-wdgf5-open
subset of F; that contains x and disjoint from M, since F; is (1,2)"-extremely disconnected. Thus x & (1,2)*-wdgBC(M). Hence
M is (1,2)*-wégB-closed in F;.

Theorem 3.11. A bitopological space F; is (1,2)*-wdgf-compact if and only if every family of (1, 2)*-wégf-closed sets of F;
having finite intersection property has a non-empty intersection.
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Proof. Suppose F; is (1,2)*-wdgB-compact. Let {M; : i € I} be a family of (1,2)"-wégB-closed sets with finite intersection
property.

To prove: Ny M; # @. Suppose Ny M; = @. Then F; —N;e; M; = F;. This implies U;¢; (F; — M;) = F;. Therefore the cover {
(F1 —M;):i € I} isa (1,2)"-wdgB-open cover of F;. Since F; is (1,2)"-wdgf-compact, the (1,2)*-wdgf-open cover {(F; —
M;):i € I} has a finite subcover say { (F; — M,;):i = 1,2, ...,n}. Therefore F; = UL (F1 — M) = F, =F, —-N., M; = F; —
F, =F, — [F1 —n}L; M;] = 0 =n}L; M; . This contradicts the hypothesis. Hence N;¢; M; # 0.

Conversely, suppose that every family of (1,2)"-wdgf-closed sets of F; with finite intersection property has a non-empty
intersection.

To prove: F; is (1,2)*-wdgf-compact. Suppose F; is not (1, 2)*-wdgf-compact. Then there exist a (1,2)*-w§gf-open cover of

F, say {M; :i €I} has no finite subcover. Therefore for any finite subfamily {M; :i=1,2,...,n} of {M; :i € I}, we have
* . M; #F,, which implies that F; — U, M; # F; — F,, which implies N}-, (F; — M;) # @. Therefore the family {(F, —

M;) : i €1} of (1,2)"-wSgB-closed sets has finite intersection property.

Also by assumption, N;¢; (F; — M;) # @ which implies F; —U;¢; M; # 0 so that U;c; M; # F;. This implies {M; : i € [} is not a

cover of F;. This contradicts the fact that {M; : i € [} is a cover for F;. Therefore a (1,2)"-wdgB-open cover {M; : i € [} has a

finite subcover {{M; : i = 1,2, ....,n}. Hence F; is (1, 2)*-wdgf-compact.

Theorem 3.12. The image of a (1, 2)"-wdgf-compact space under a surjective (1,2)"-wdgpB-irresolute map is (1,2)*-wégpf-
compact.

Proof. Let p: F; - F, be a (1, 2)"-wdgf-irresolute map from a (1, 2)*-compact space F,; onto a bitopological space F,. Let {M; :
i € I} be an (1,2)*-w8gB-open cover of F,. Since p:F; - F, is (1,2)*-wSgp-irresolute, {p~1(M,) : i € I} is a (1,2)*-wbgB-
open cover of F;. Since F; is (1,2)*-wdgB-compact, the (1,2)*-wdgpB-open cover {p 1 (M;) : i € I} of F; has a finite subcover
say {p 1 (M;) : i = 1,2, ....,n}. Therefore F; = U, p~1(M;) which implies p(F;) = U, M;. Thatis F, = U™, M;. Thus
{My, M,, .....,M,} is a finite subcover of {M; : i € I} for F,. Hence F, is (1,2)"-wdgS-compact.

4.(1,2)"-W8gB-SEPARATED SETS

Definition 4.1. Let F, be a bitopological space. Two non-empty subsets M and N are said to be (1, 2)*-wdgfS-separated if and only
if Mn(1,2)*-wégBcl(N) = ¢and (1,2)"-wégBcl(M)NN = ¢.ie., [M N (1,2)"-wSgBcl(N)] U [(1,2)*-wégBcl(M) N N] =
.

Theorem 4.2. Two (1, 2)"-wdg[-separated sets are always disjoint.
Proof- Let M and N be (1, 2)"-wdgf-separated sets. Then, we have M N (1,2)*-wdgBC(N) = @ and (1,2)*-wSgBcl(M) NN =
@.Now, M NN < (1,2)"-wégBcl(M) N N = ¢. This implies M N N = @. Hence M and N are disjoint.

Theorem 4.3. Let M and N be two (1,2)*-wdgf-separated sets of F;. If C € M and D € N, then C and D are (1,2)"-wégpf-
separated.

Proof: Let M and N be two (1,2)*-wdgf-separated sets of a bitopological space F;. Then M N (1,2)*-wdgfcl(N) =¢ and
(1,2)"-wégfcl(M)NN = ¢. Let C € M and D € N. Then, we have C N (1,2)*-wégBcl(D) = ¢ and (1,2)"-wégfcl(C)ND =
¢. Thus C and D are (1, 2)"-wég[S-separated.

Theorem 4.4. Two (1,2)"-wég[-closed subsets of a bitopological space F,; are (1,2)*-wdgf-separated if and only if they are
disjoint.

Proof: Since (1, 2)*-wégf-separated sets are disjoint, (1, 2)"-wdgf-closed separated sets are disjoint. Conversely, let M and N be
two disjoint (1,2)*-wdgfS-closed sets. We have (1,2)"-wégBcl(M)=M, (1,2)"-wdgBcl(N)=N and MNN = Q.
Consequently, M N (1, 2)*-wdgfcl(N) = ¢ and (1,2)"-wégfcl(M) N N = ¢. Hence M and N are (1, 2)*-wégf-separated.

Theorem 4.5. 1f the union of two (1, 2)*-wdgp-separated sets in a (1,2)*-wégf-closed set, then the individual sets are (1,2)*-
wégB-closures of themselves.
Proof: Let M and N be two (1,2)*-wdgf-separated sets such that M U N is (1,2)"-wdgf-closed. Then we have M N (1,2)*-
wégBcl(N) = ¢ and (1,2)*-wdgfcl(M)NN = ¢.Also, MUN = (1,2)" —wdgBcl(M UN).
= (1,2)" —wdgfcl(M) U (1,2)* —wdgLcl(N). Therefore
(1,2)*-wégBcl(M) = (1,2)*-wbgBcl(M) n [(1,2)*-wdgBcl(M) U (1,2)*-wdgBcl(N)]
= (1,2)*-wdgBcl(M) N [M U N]
= [(1,2)*-wbgBcl(M) n M] U [(1,2)*-wSgBcl(M) N N]
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=MU¢ =M.

Therefore, (1,2)*-w8gBcl(M) = M . Similarly, (1,2)*-w8gBcl(N) = N.
Hence the proof.
Theorem 4.6. Two disjoint sets M and N be two (1, 2)*-wdg[-separated in F, if and only if they are both (1, 2)*-wdgf-open and
(1,2)*-wdgf-closedin M U N.
Proof: Let M and N be disjoint and (1, 2)*-wdgf-separated in F;. Then, M N (1, 2)*-wégfcl(N) = ¢ and (1,2)*-wdgfcl(M) N
N=¢. Let E=MUN. Then, (1,2)*-wégBclz(M) = (1,2)"-wSgBcl(M)NE = (1,2)"-wSgBcl(M)n(MUN) =M.
Therefore M is (1,2)*-wdgf-closed in E. Similarly, N is (1,2)*-wdgf-closed in E. Now, MNN =@ and MUN = E. So M and
N are complements of each other in E. Thus each one of M and N is (1, 2)*-wégf-open in E. Conversely, let M and N be disjoint
sets which are both (1, 2)*-wdgf-open and (1,2)*-wdgf-closedin E =M U N.
Then M = (1,2)*-wégBcly(M) = (1,2)*-wégBcl(M) N E

= (1,2)*-wdgBcl(M) n (M UN)

=MU[(1,2)-wdgBcl(M) n N]
But N N = ¢. This implies (1,2)*-wSgBcl(M) NN = @.
Now, M and (1,2)*-wégBcl(M) N N are disjoint and their union is M. So, (1,2)*-wégBcl(M) N N = ¢. Similarly, M n (1, 2)*-
wégflcl(N) = ¢. Hence M and N are (1, 2)*-wdgfS-separated.

5.(1,2)"-W8gB-CONNECTEDNESS

Definition 5.1. A bitopological space F; is said to be (1, 2)"-wégf-connected if F; cannot be expressed as a disjoint union of two
non-empty (1, 2)*-wégf-open sets.

A subset of F; is (1, 2)*-wdgf-connected if it is (1, 2)*-wdgS-connected as a subspace.

Example 5.2. Let F; = {a,b,c}. Let 1y = {@,F,{b}}, 1 = {@,F1,{a,b}} and 11, = {@,F,, {b},{a, b}}. The (1,2)"-wdgp-
open sets of F; are @, {b},{a, b}, {b,c}, F;. Then F; is a (1,2)"-wdgf- connected space.

Remark 5.3. Every (1,2)*-wdgf-connected space is (1, 2)"-connected but the converse need not be true which follows from the
following example.

Example 5.4. Let F; = {a,b,c}. Let vy = {@,F;,{a}}, 71 = {0, F,{c}{a,c}} and 71, = {@,F;,{a},{c},{a c}} (1,2)-
wdégp-open sets of F; are @, {a}, {b},{a, b},{a,c},{b,c},F,. Since F; = {a} U {b, c}, where {a} and {b, c} are disjoint non empty
(1,2)*-wégp-open sets, hence F; isnota (1,2)"-wdgf-connected space.

Definition 5.5. Amap p:F; —» F, is said to be strongly (1, 2)*-wdgf-closed if for each (1, 2)*-wégf-closed set G of F;, p(G) is
(1,2)*-wégp-closed set in F,.

Definition 5.6. A map p:F; = F, is said to be quasi-(1, 2)*-wdgB-closed if for each (1,2)"-wdgB-closed set G of F,, p(G) is
closed set in F,.

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

(i). F,is (1,2)*-wdgB-connected.

(ii). F; and @ are the only subsets of F; which are both (1, 2)*-wdgf-open and (1,2)*-wdgf-closed.

(iii). Each (1, 2)*-wégB-continuous map of F; into a discrete space F, with atleast two points is a constant map.
Proof: (i)=(ii). Let M € F, be any proper subset, which is both (1,2)*-wdgB-open and (1,2)*-wdgpB-closed. Its complement
Fi—M is also (1,2)*-wdgf-open and (1,2)"-wégf-closed. Then F; = M U (F; — M) is a disjoint union of two non-empty
(1,2)"-wdgpB-open sets which is a contradiction that F, is (1, 2)*-wdgf-connected. Hence, either M = @ or F;.
()= (@{).Let F;=GUHhereNH=0,G+*@®, H+# @ and G, H are (1,2)"-wSgf- open. Since G =F; — H, G is (1,2)"-
wdgf-closed. According to the assumption G = @, which is a contradiction. Hence F; is (1, 2)*-w&g-connected.
(ii) =(iii). Let p:F, = F, be a (1,2)"-wdgf-continuous function where F, is a discrete bitopological space with at least two
points. Then p~1({m})is (1,2)*-wégpB-closed and (1,2)*-wdgf-open for each m € F, and F; =U {p~1({m}) : m € F,}.
According to the assumption, p~1({m}) = @ or F,. If p~1({m}) = @ for all m € F,, p will not be a function. Also there exist
atleast one m; € F, , p~1({m,}) # 0@ such that p~1({m,}) = F,. This shows that p is a constant function.
(iii) =(ii). Let M # @ be both (1, 2)"-wdgf-open and (1, 2)*-wdgf-closed in F;. Let p: F; = F, be a (1,2)"-wdgf-continuous
function defined by p(M) = {m} and p(F, — M) = {n} where m # n. Since p is constant, we get M = F;.
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Theorem 5.8. If p:F, - F, is a (1, 2)"-wdgf-continuous surjection map and F, is (1,2)"-wdgf-connected then F, is (1,2)"-
connected.

Proof. Suppose that F, is not (1, 2)"-connected.

Then F, = M UN where M and N are disjoint non-empty o3 ,-open sets in F,. Since p is (1,2)*-wdgf-continuous and onto,
Fi=p (M) U p~t(N) where p~1(M) and p~1(N) are disjoint non-empty (1,2)*-w8SgB-open sets in F;. This contradicts the
fact that F; is (1, 2)"-wégf-connected. Hence F, is (1, 2)"-connected.

Theorem 5.9. 1If p:F, - F, is a (1,2)"-wdgp-irresolute surjection and F; is (1, 2)"-wdgf-connected then F, is (1,2)*-wdgf-
connected.
Proof. Suppose that F, is not (1,2)*-wdgf-connected. Then F, = M U N where M and N are disjoint non-empty (1, 2)*-wdgf-
open sets in F,. Since p is (1,2)*-wdgp-irresolute and onto, F; = p~1(M) U f~1(N) where and f~1(M) are f~1(N) disjoint
non-empty (1,2)*-wdgpB-open sets in F;. This contradicts the fact that F; is (1, 2)*-w§gB-connected. Hence F, is (1,2)*-wdgf-
connected.

Theorem 5.10. F is (1, 2)"-connected if and only if (1,2)"-wbgB-connected when F is (1, 2)"-Tys4p-Space.

Proof. Suppose that F; is (1, 2)*-connected. Then F; cannot be expressed as disjoint union of two non-empty proper subsets of F;.
Suppose F; is not a (1, 2)*wdgfS-connected space. Let M and N be any two (1, 2)*-wdgpf open subsets of F; such that F; = M U
N, where M NN =@ and M c F;, N c F;. Since F; is (1,2)"-T,,s4p-space and M, N are (1,2)"*-6gf-open, M, N are 7, ,-0open
subsets of F; . This contradicts the fact that F; is (1, 2)*-connected. Therefore F,; is (1,2)*-wdgB- connected. Conversely, Since
every T ,-open set is (1, 2)"-wégf-open, every (1, 2)*-wégf-connected space is (1, 2)*-connected.

Theorem 5.11. If the sets M and N form a (1, 2)*-wdgf-separation of F; and if F, is (1,2)*-wdgf-connected subspace of F;
then F, lies entirely within M or N.

Proof. Since M and N are both (1, 2)*-wdgf-open sets in F; , the sets M N F, and N N F, are (1,2)"-wégp-open in F,, these
two sets are disjoint and their union is F,. If they were both non-empty, they would constitute a (1, 2)*-wdgf-separation of F,.
Therefore one of them is empty. Hence F, must lie entirely in M or in N.

Theorem 5.12. If p:F, — F, is a bijective (1, 2)*-wdgf-closed map of a space F; onto a (1,2)"-wdgfS-connected space F,,
then F; is (1, 2)"-connected.

Proof. Assume that F; is not (1,2)"-connected. Then there exist non empty 7, ,-open sets M and N such that M N N = @ and
Fi=MUN. Since p:F;, = F, is (1,2)"-wdgf-closed map, we have p(M) and p(N€) are (1,2)*-wdgf-closed sets in F,.
Now p(M€) = [p(M)]¢ and p(N€) = [p(N)]¢. Then p(M) and p(N) are (1, 2)*-wdgB-open sets in F,.

Also p(M) N p(N) =@ and p(M) U p(N) = F,. Since p is bijective, p(M) and p(N) are non empty. This implies F, is not
(1, 2)*-connected. This is a contradiction. Hence F; is (1, 2)*-connected.

Theorem 5.13. Let p: F; — F, be a bijective map. Then the following results hold.
(). If p is a strongly (1, 2)*-wég[S-closed map and F, is a (1, 2)*-wdgf-connected space, then F; is (1,2)*-wdgf
connected.
(ii). If p is a quasi-(1, 2)"-wégf-closed map and F, is a connected space, then F; is (1, 2)"-6g[-connected.
Proof. Let p: F; — F, be a bijective map.

(i). Suppose p is a strongly (1, 2)*-wégf-closed map and F, is a (1, 2)"-wdgf-connected space. Assume that F; is not (1,2)*-
wég[-connected space. Then there exist non empty (1,2)*-wdgf-open sets M and N such that M N N = @ and
F,=MUN.

Since p:F; — F, is strongly (1, 2)*-wdgB-map, we have p(M€) and p(N€) are (1,2)*-wdgf-closed sets
in F,. Now p(M°) = [p(M)]° and p(N°) = [p(N)]".

Then p(M) and p(N) are (1, 2)*-wdg[-open sets in F,.

Also p(M) Np(N) = @ and p(M) U p(N) = F,.

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

This implies F, is not (1, 2)*-wégS-connected. This is a contradiction.

Hence F; is a (1, 2)"-wdgB-connected space.

(i1) Suppose p is a quasi (1, 2)*-wégf-closed map and F, is a (1, 2)"-connected space.

Assume that F; is not (1, 2)"-wdgf-connected space. Then there exist non empty (1, 2)*- wdg[-open sets M and Nsuch
that M NN = @ and F; = M U N. Since p: F; = F, is quasi (1, 2)*-wdgf-closed map, we have p(U¢) and p(V°) are
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04 2-closed sets in F,.
Now p(M°€) = [p(M)]¢ and p(N€) = [p(N)]¢. Then p(M) and p(N) are open sets in F,.
Also p(M) N p(N) = @ and p(U) U p(V) = F,. Since p is bijective, p(M) and p(N) are non empty.
This implies F, is not (1, 2)*-connected. This is a contradiction.
Hence F; is a (1, 2)"-wdgf-connected space.

Theorem 5.14. A bitopological space F; is (1,2)"-wdgf-disconnected if there exists a non-empty proper subset of F; which is
both (1, 2)*-wégB-open and (1, 2)*-wdgfS-closed.

Proof: Let M be a non-empty proper subset of F; which is both (1, 2)*-wdgf-open and (1, 2)*-wdgf-closed.

Then clearly M€ is a non-empty proper subset of F; which is both (1, 2)*-wdgS-open and (1, 2)*-wdgf-closed.

Thus M N M¢ = ¢, therefore M N (1,2)" —wdgPB — cl(M®) = gand (1,2)* —wdgpB — cl(M )N M = ¢.

Also, F; = M U M€ . Thus F; is the union of two non-empty (1, 2)*-wégf-separated sets.

Hence F; is (1, 2)*-wégB-disconnected.

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

Proof: Suppose that M is not (1, 2)*-wdgp-connected.

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

Letg geG and heH. Then g and h are two distinct points of M.

By hypothesis, there exists a (1, 2)*-wdgf-connected subset N of M such that g,h € N.

But N is an (1, 2)*-wdgf-connected subset of a (1, 2)*-wdg[-disconnected set M, we have Nc G or Nc 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)"-wég[S-connected.

Proof: Assume that g, € (1,2)*-wégp — int(M). There is an (1, 2)*-wégf-open set VV such that g, € V < M.

Forevery g, € M,wehave g, *V =g, xg; "l x g, xg, C g, g, 1 *M = M.

Since g, *V is (1,2)"-wdgf-open set, then M =U {g, *V:g, € M} is (1,2)"-wdgf-open as the union of (1,2)*-wégf-open
sets. The converse is trivial.

6. CONCLUSION

In this chapter, the concepts of (1,2)"-wégp compactness and (1,2)*-wdgf -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)*-wdgB-compact and (1, 2)*-wdgf -connected spaces were also discussed. It was
shown that (1,2)*-wdgp -connectedness is preserved under (1,2)*-wdgp -irresolute mappings, which demonstrates the stability
of this concept under suitable functions between bitopological spaces.

REFERENCES

[11 N. Levine, “Generalized closed sets in topology,” Rendiconti del Circolo Matematico di Palermo, vol. 19, no. 1, pp. 89-96, Jan. 1970, doi:
https://doi.org/10.1007/bf02843888.

[2] Nanammal. C and Alli. K, “On (1,2)*- Weakly Delta Generalized Beta Closed Sets and Continuous functions in Bitopological Spaces,”
Nanotechnology Perceptions, vol. 20, no. 16, pp. 3116-3126, 2024.

[3] Nanammal. C and Alli. K, “(1,2)*- Delta Generalized 3-Closed Maps in Bitopological Spaces,” Journal of Computational Analysis and
Applications, vol. 33, no. 6, pp. 1796-1807, 2024.

[4] W.J Pervin, “Connectedness in bitopological spaces,” Indag. Math, vol. 29, pp. 369 — 372, 1967.

[51 LL. Reilly, and Youngs. S.N, “Quasi components in bitopological spaces”, Math. Chronicle, vol. 3, pp. 115-118, 1974.

[6] B. K. Tyagi and V. S Harsh Chauhan, “cp-cp-connectedness and V -0-connectedness in generalized topological spaces,” An. Univ.
Oradea Fasc. Mat, vol. 25, no. 2, pp. 99—106, 2018.

[71 Vivekananda Dembre and Pankaj B Gavali, “Compactness and Connectedness in Weakly Topological Spaces,” International Journal of
Trends in Research and Development, vol. 5, no. 2, pp. 606-608, 2018.

15


https://doi.org/10.1007/bf02843888

