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Abstract:

In this paper, we introduce a new class of sets namely (1,2)*-Y-closed sets in bitopological spaces.
This class lies between the class oft; >-closed sets and the class of (1,2)*-g-closed sets.
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I. INTRODUCTION Rajamani and Viswanathan [9]introduced sg-
closed sets, gs-closed sets, w-closed sets andags-

Levine [7] also introduced the notion of g-closed ;
closed sets respectively.

sets and investigated its fundamental properties.
This notion was shown to be productive and very
useful. Kelly [6] introduced the concepts of -, o i
bitopological spaces.Recently, Bhattacharya and namely  (1,2)*-Y-closed  sets inbitopological
Lahiri [4], Arya and Nour [3], Sheik John [17] and

In this paper, we introduce a new class of sets
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spaces. This class lies between the class of T;»-
closed sets and the class of (1,2)*-g-closed sets.

IL.LPRELIMINARIES

Throughout this paper, (X, 1, 12) (briefly, X) will
denote bitopological space (briefly, BTPS).

Definition 2.11 et H be a subset of X. Then H is
said to be 1) -open [12] if H =PuUQ where Pe 14
and Qe 1,.

The complement of 1;-open set is called T ;-
closed.

Notice thatt ;-open sets need not necessarily form
a topology.

Definition 2.2 [12]Let H be a subset of a
bitopological space X. Then

@) the 1) »-closure of H, denoted by t;,-cl(H),
is defined as M {F :Hc F and F is 1;,-
closed}.

(i1) the 1, »-interior of H, denoted by 1 »-int(H),
is defined as U {F : F cH and F is 1;,-
open}.

Definition 2.3A subset H of a BTPS X is called:

(1) (1,2)*-semi-open set [11] if Hcty-cl(Ti2-
int(H));

(1) (1,2)*-preopen set [11] if HCT; »-int(T; »-cl(H));
(ii1) (1,2)*-a-open set [8] if HCTy 2-int(T) 2-cl(T) 2-
int(H)));

(iv) (1,2)*-B-open set [13] ( = (1,2)*-semi-preopen
[13]) if H <ty 2-cl(T1 2-1nt(T1 2-cl(H)));

(v) regular (1,2)*-open set [11] if H = T »-int(T) »-
cl(H)).

The complements of the abovementionedopen sets
are called their respective closed sets.

The (1,2)*-preclosure [15] (resp. (1,2)*-semi-
closure [11], (1,2)*-a-closure [8], (1,2)*-semi-pre-
closure [11]) of a subset H of X, denoted by (1,2)*-
pcl(H) (resp. (1,2)*-scl(H), (1,2)*-acl(H), (1,2)*-
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spcl(H)) is defined to be the intersection of all
(1,2)*-preclosed (resp. (1,2)*-semi-closed, (1,2)%*-
a-closed, (1,2)*-semi-preclosed) sets of X
containing H. It is known that (1,2)*-pcl(H) (resp.
(1,2)*-scl(H), (1,2)*-acl(H), (1,2)*-spcl(H)) is a
(1,2)*-preclosed (resp. (1,2)*-semi-closed, (1,2)*-
a-closed, (1,2)*-semi-preclosed) set. For any
subset H of an arbitrarily chosen bitopological
space, the (1,2)*-semi-interior [11] (resp. (1,2)*-a-
interior [8], (1,2)*-preinterior[15]) of H, denoted
by (1,2)*-sint(H) (resp. (1,2)*-aint(H), (1,2)*-
pint(H)), is defined to be the union of all (1,2)*-
semi-open (resp. (1,2)*-a-open, (1,2)*-preopen)
sets of X contained in H.

Definition 2.4A subset H of a BTPS X is called

(1) (1,2)*-generalized closed (briefly,(1,2)*-g-
cld) set [16] if T;2-cl(H) € U whenever HC
U and U is 1) 2-open in X.

(i) (1,2)*-semi-generalized closed
(briefly,(1,2)*-sg-cld) set [11] if (1,2)*-
scl(H) < U whenever HC U and U is
(1,2)*-semi-open in X.

(iii)  (1,2)*-generalized semi-closed
(briefly,(1,2)*-gs-cld) set [11] if (1,2)*-
scl(H) < U whenever Hc U and U is T »-
open in X.

@iv)  (1,2)*-a-generalized closed (briefly,(1,2)*-
ag-cld) set [15] if (1,2)*-acl(H) < U
whenever HC U and U is 7 2-open in X.

W) (1,2)*-generalized semi-
preclosed(briefly,(1,2)*-gsp-cld) set [15] if
(1,2)*-spcl(H) < U whenever HC U and U
is Ty 2-open in X.

(vi)  (1,2)*-g-closed set ((1,2)*-w-cld)) [5] if
Tio-cl(H) € U whenever HC U and U is
(1,2)*-semi-open in X.

(vii) (1,2)*-ags-closed (briefly, (1,2)*- ags-
cld) set [15] if (1,2)*-aclH) < U
whenever HC U and U is (1,2)*-semi-open
in X.

(viii) (1,2)*-g*s-closed (briefly, (1,2)*-g*s-cld)
set [11] if (1,2)*-scl(H) < U whenever
Hc U and U is (1,2)*-gs-open in X.
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The complements of the abovementioned closed
sets are called their respective open sets.

Remark 2.5The collection of all (1,2)*-g-cld (resp.
(1,2)*-w-cld, (1,2)*-gs-cld, (1,2)*-gsp-cld,(1,2)*-
ag-cld,(1,2)*-ags-cld, (1,2)*-sg-cld, (1,2)*-g*s-
cld, (1,2)*-a-cld, (1,2)*-semi-cld) sets is denoted
by (1,2)*-GC(X) (resp. (1,2)*-wC(X), (1,2)*-
GSC(X), (1,2)*-GSPC(X), (1,2)*-agC(X), (1,2)*-
aGSC(X),(1,2)*-SGC(X), (1,2)*-G*SC(X),
(1,2)*-aC(X), (1,2)*-SC(X)).

The collection of all (1,2)*-g-open (resp. (1,2)*-w-
open, (1,2)*-gs-open, (1,2)*-gsp-open, (1,2)*-ag-
open,(1,2)*-ags-open, (1,2)*-sg-open, (1,2)*-g*s-
open, (1,2)*-a-open, (1,2)*-semi-open) sets is
denoted by (1,2)*-GO(X) (resp. (1,2)*-
w0O(X),(1,2)*-GS50(X), (1,2)*-GSPO(X), (1,2)*-
agO(X), (1,2)*-aGSO(X), (1,2)*-SGO(X), (1,2)*-
G*SO(X), (1,2)*-a0(X), (1,2)*-SO(X)).

We denote the power set of X by P(X).

Definition 2.6 [16]Subset H of a BTPS X is said to
be (1,2)*-locally closed if H = U n F, where U is
Ti12-open and F is T; >-closed in X.

Remark 2.7

() Every T, 2-open set is(1,2)*-g*s-open [16].
2) Every (1,2)*-semi-open set is (1,2)*-g*s-
open [11].

3) Every (1,2)*-g*s-open set is (1,2)*-sg-open
[16].

(@) Every (1,2)*-semi-cld set is (1,2)*-gs-cld
[16].

&) Every 7, >-closed set is (1,2)*-gs-cld [16].

II1.(1,2)*-Y-CLOSED SETS IN
BITOPOLOGICAL SPACES

We introduce the following definition.
Definition 3.1A subset H of a BTPS X is called a

(1,2)*-Y-closed (briefly, (1,2)*-Y-cld) set if 7| »-
cl(H) < U whenever Hc U and U is(1,2)*-gs-open
in X.
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Proposition 3.2Every T;,-closed set is (1,2)*-Y-
cld.

Proof: If His any T;-closed set in Xand Gis any
(1,2)*-gs-open set containing H, then G 2DH = 7, »-
cl(H). Hence H is (1,2)*-Y-cld.

The converse of Proposition 3.2 need not be true as
seen from the following example.

Example 3.3Let X = {x, y, z}, 71 = {0, X, {X, y}}
and 1, = {0, X}. Then the sets in {0, {x, y}, X}
are called T, -open and the sets in {0, X, {z}} are
called T;,-closed.Here, H = {x, z} is(1,2)*-Y-cld
set but not T; >-closed.

Proposition 3.4Every (1,2)*-Y-cld set is (1,2)*-
g*s-cld.

Proof: If H is a (1,2)*-Y-cld subset of X and G is
any (1,2)*-gs-open set containing H, then G 27 »-
cl(H) ©(1,2)*-scl(H). Hence H is (1,2)*-g*s-cld in
X.

The converse of Proposition 3.4 need not be true as
seen from the following example.

Example 3.5In Example 3.3,Here, H = {z}
is(1,2)*-g*s-cld but not (1,2)*-Y-cld set in X.

Proposition 3.6Every (1,2)*-Y-cld set is (1,2)*-w-
cld.

Proof: Suppose that HC G and G is (1,2)*-semi-
open in X. Since every (1,2)*-semi-open set is
(1,2)*-gs-open and H is (1,2)*-Y-cld, therefore
T12-cl(H) € G. Hence H is (1,2)*-w-cld in X.

The converse of Proposition 3.6 need not be true as
seen from the following example.

Example 3.7Let X = {x, y, z}, T1 = {0, X, {x}}
and T, = {¢, X, {y, z}}. Then the sets in {¢, {x},
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{y, z}, X} are called T, -open and the sets in {0,
X, {x}, {y, z}} are called 71, ,-closed.Here, H = {x,
z} is (1,2)*-w-cld but not (1,2)*-Y-cld set in X.

Proposition 3.8Every (1,2)*-g*s-cld set is (1,2)*-
sg-cld.

Proof: Suppose that HC G and G is (1,2)*-semi-
open in X. Since every (1,2)*-semi-open set is
(1,2)*-gs-open and H is (1,2)*-g*s-cld, therefore
(1,2)*-scl(H) < G. Hence H is (1,2)*-sg-cld in X.

The converse of Proposition 3.8 need not be true as
seen from the following example.

Example 3.9Let X = {x, y, z}, 71 = {0, X, {x}}
and T, = {¢, X, {y, z}}. Then the sets in {0, {x},
{y, z}, X} are called 1,,-open and the sets in {¢,

X, {x}, {y, z}} are called 1, ,-closed.Here H = {x,
y} 1s(1,2)*-sg-cldbut not (1,2)*-g*s-cld set in X.

Proposition 3.10Every (1,2)*-w-cld set is (1,2)*-
ags-cld.

Proof: If H is a (1,2)*-w-cld subset of X and G is
any (1,2)*-semi-open set containing H, then G
oTio-cl(H) o(1,2)*-acl(H). Hence H is(1,2)*-ags-
cld in X.

The converse of Proposition 3.10 need not be true
as seen from the following example.

Example 3.11Let X = {x, y, z},T1 = {0, X, {x}}
and T, = {¢, X}. Then the sets in {0, {x}, X} are
called 7;,-open and the sets in {0, X, {y, z}} are
called 7;,-closed.Here,H = {y} is (1,2)*-ags-cld
but not (1,2)*-w-cld set in X.

Proposition 3.12Every (1,2)*-Y-cld set is(1,2)*-g-
cld.

Proof: If H is a (1,2)*-Y-cld subset of X and G is
any T p-open set containing H,since every 7T -open
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set is (1,2)*-gs-open, we have G D27j,-cl(H).
Hence H is (1,2)*-g-cld in X.

The converse of Proposition 3.12 need not be true
as seen from the following example.

Example 3.13Let X = {x, y, z}, 71 = {0, X, {x}}
and T, = {¢, X, {y, z}}. Then the sets in {0, {x},
{y, z}, X} are called T;,-open and the sets in {¢,
X, {x}, {y, z}} are called 71, »-closed.Here, H = {x,
y} is (1,2)*-g-cld but not (1,2)*-Y-cld set in X.

Proposition 3.14Every (1,2)*-Y-cld set is (1,2)*-
ags-cld.

Proof: If H is a (1,2)*-Y-cld subset of X and G is
any (1,2)*-semi-open set containing H, since every
(1,2)*-semi-open set is (1,2)*-gs-open, we have G
oTio-cl(H)2(1,2)*-acl(H). Hence H is (1,2)*-ags-
cld in X.

The converse of Proposition 3.14 need not be true
as seen from the following example.

Example 3.15Let X = {x, y, z}, 71 = {0, X, {x}}
and T, = {¢, X, {y, z}}. Then the sets in {0, {x},
{y, z}, X} are called T;,-open and the sets in {¢,
X, {x}, {y, z}} are called 7;,-closed.Here,H = {x,
z} is (1,2)*-ags-cld but not (1,2)*-Y-cld set in X.

Proposition 3.16Every (1,2)*-Y-cld set is (1,2)*-
ag-cld.

Proof: If H is a (1,2)*-Y-cld subset of X and G is
any Tjp-open set containing H, since every Tj;-
open set is (1,2)*-gs-open, we have G D7t »-cl(H)
2(1,2)*-acl(H). Hence H is (1,2)*-ag-cld in X.

The converse of Proposition 3.16 need not be true
as seen from the following example.

Example 3.17Let X = {x, y, z}, T = {0, X, {z}}
and T, = {¢, X, {x, y}}. Then the sets in {9, {z},
{x, y}, X} are called t;,-open and the sets in {9,

ISSN : 2581-7175

©IJSRED:AIl Rights are Reserved

Page 331



X, {z}, {x, y}} are called 7, ,-closed.Here, H = {x,
z} is (1,2)*-ag-cld but not (1,2)*-Y-cld set in X.

Proposition 3.18Every (1,2)*-Y-cld set is (1,2)*-
gs-cld.

Proof: If H is a (1,2)*-Y-cld subset of X and G is
any Tjp-open set containing H, since every Tj;-
open set is (1,2)*-gs-open,we have G D7, -cl(H)
2(1,2)*-scl(H). Hence H is (1,2)*-gs-cld in X.

The converse of Proposition 3.18 need not be true
as seen from the following example.

Example 3.19Let X = {x, y, z}, 71 = {0, X, {x}}
and T, = {¢, X}. Then the sets in {0, {x}, X} are
called 7;,-open and the sets in {0, X, {y, z}} are
called 7, ,-closed.Here, H = {z} is (1,2)*-gs-cld but
not (1,2)*-Y-cld set in X.

Proposition 3.20Every (1,2)*-Y-cld set is (1,2)*-
gsp-cld.

Proof: If H is a (1,2)*-Y-cld subset of X and G is
any T;-open set containing H, every T;,-open set
is (1,2)*-gs-open, we have G DT -cl(H) 2(1,2)*-
spcl(H). Hence H is (1,2)*-gsp-cld in X.

The converse of Proposition 3.20 need not be true
as seen from the following example.

Example 3.21In Example 3.19,Here,H = {z} is
(1,2)*-gsp-cld but not (1,2)*-Y-cld set in X.

Remark 3.22The following example shows that
(1,2)*-Y-cld sets are independent of (1,2)*-a-cld
sets and (1,2)*-semi-cld sets.

Example 3.23Let X = {x,y, z}, T1 = {0, X, {X, y}}
and T, = {0, X}. Then the sets in {¢, {x, y},X} are
called T;,-open and the sets in {¢, X, {z}} are
called T;,-closed.Here, H = {x, z} is (1,2)*-Y-cld
but it is neither (1,2)*-a-cld nor (1,2)*-semi-cld in
X.
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Example 3.24Let X = {x, y, z}, 71 = {0, X, {x}}
and T, = {¢, X}. Then the sets in {0, {x}, X} are
called 7;,-open and the sets in {0, X, {y, z}} are
called t;,-closed.Here, H = {y} is (1,2)*-a-cldas
well as(1,2)*-semi-cld in X but it is not(1,2)*-Y-
cldin X.

Remark 3.25From the above discussions and
known results in [11,15,16] we obtain thefollowing
diagram, where A — B (resp. A

B)representsA implies B but not conversely (resp.
A and B are independent of each other).

(1,2)*-a -cld (1.2)*- ags - cld —— (1.2)*-ag-cld

| ! !

T2-closed — (12 Ycldk —— (1% w-dd——> (1% g-cld

| L |

(1.2)*- semi - cld — (12)%- g% - cld — (12)*-sg-cld ——» (12 gs—cld

None of the above implications is reversible as
shown in the remaining examples and in the related
papers [15,16].
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