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Abstract: In this paper, we define and study ‘ags- closed sets in binary topological spaces. Also we study
some of its properties. Furthermore, we examine its relationship with other existing sets in binary
topological space. Also, we defined binary ags-closure and defined its properties.
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. INTRODUCTION

In 2011, S.Nithyanantha Jothi and P.Thangavelu [2] introduced topology between two sets and also studied some of
their properties. Topology between two sets is the binary structure from X to Y which is defined to be the ordered pairs (A,B)
where AcX and BEY. In 2004, Rajamani.M and Vishwanathan.K [8], introduced ags- closed sets in topological spaces. In 2014,
S.N.Jothi and P.Thangavelu [5] introduced generalized binary closed sets in binary topological spaces. Also, S.N.Jothi and
P.Thangavelu [3] introduced binary semiopen open sets and discussed some of their properties-in binary topological spaces. In
continuation, we have found "ags -closed sets in binary topological spaces and analyzed some of their properties and also explored
its relationship with other existing sets. Furthermore, we introduced binary ags-closure and discussed its properties.

1. PRELIMINARIES
Definition 2.1[2]:

Let X and Y be any two nonempty sets. A binary topology isa binary structure M < P (X) x P (Y ) from
X to Y which satisfies the following axioms:

M @,0)eM; (X, Y) eM.
(i) (A1NA2B1NB2) €M where A;,A2,B1,B, €M
(iii) If (A, Ba @ a € A) is a family of members of M, then

(UUEAAU1 U(xEABu) < M
If M is a binary topology from X to Y, then the triplet (X, Y, M) is called binary topological space and the members of M are
called the binary open sets of the binary topological space (X,Y, M).

Definition 2.2.[2] Let X and Y be any two nonempty sets and let (A, B) and (C,D) € P(X) xP(Y). IFAcC
and B < D, then (A,B) < (C, D).

Definition 2.3.[2] Let (X, Y, M) be a binary topological space and (A, B) < (X, Y,M). The ordered pair ((A, B)lo,
(A, B)ZO) is called the binary interior of (A, B) where

(A, B)lo = U{A, : (Aq, By) is binary open and (A, B.) < (A, B) and

(A, B)ZO = U{B, : (A4, Bo) is binary open and (A, B.,) < (A, B).
The binary interior of (A, B) is denoted by b —int(A, B).
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Definition 2.4.[2] Let (X, Y, M) be a binary topological space and (A, B) < (X, Y ,M). The ordered pair ((A, B)l*
, (A, B)Z* ) is called the binary closure of (A, B) where

(A, B)l* = N{Aq : (A4, By) is binary closed and (Aq, Bs) 2 (A, B) and
(A, B)2" = ~{Bu. : (As, B is binary closed and (Aq, B.) (A, B).
The binary closure of (A, B) is denoted by b —cl(A, B).

Definition 2.5.[3] A subset (A, B) of a binary topological space (X, Y, M) is called
(i) binary regular open if (A, B) = b-int(b -cl(A, B)) and binary regular closedif (A, B) = b -cl(b-int(A, B)).

(ii) binary semi open set if (A, B) < b- int(b- cl(A, B)). The compliment of binary semiopen set is binary semi
closed set.

Definition 2.6[3]. A subset (A, B) of a binary topological space (X, Y, M) is called
(i) binary pre closed if b —cl(b —int(A, B)) < (A, B)

(ii) binary semi pre closed (or binary B closed if b—cl(b—int(b—cl(A, B))) < (A, B)

(iii) binary a closed if b —int(b —cl(b —int(A, B))) < (A, B).

Definition 2.7.[5] Let (X, Y, M) be a binary topological space. Let (A, B) € P (X) xP(Y). Then the subset (A,

B) is called generalised binary closed if b- cl(A, B) <(U, V) whenever (A,B) < (U,V ) and (U, V) is binary
open in (X,Y, M)

Definition 2.8.[9] Let (X, Y, M) be a binary topological space. Then (A, B) =(X, Y) is called generalized
binary semiclosed if b-cl(A, B) < (U, V) whenever(A,B) < (U,V) and (U, V) is binary semi open.

Definition 2.9.[8] A subset A of a topological space (X, t) is said to be ogs-closed if a -cl(A) < U whenever A <
U and U is semiopen in (X, t).

I1l. *0Gs-CLOSED SET
Definition 3.1.

Let (X, Y, M) be a binary topological space. Let (A, B) < (X, Y ). Then (A, B) is called binary o generalized semi-

closed (shortly Pags -closed) set if Pa-cl(A, B) < (U, V) whenever (A, B) < (U, V) and (U, V") is binary semiopen in (X,
Y, M).

Theorem 3.2. Ina binary topological space (X, Y, M), arbitrary union of Pags - closed set is Pags -closed set but the
intersection of two Pags - closed set need not be Pags -closed set.

Remark 3.3. Let (A, B) be a Pags -closed set in (X,Y, M), then A need not be aags-closed set in X and B need
not be a "ags-closed set in Y.

Proposition 3.4 Let (X,Y, M) be a binary topological space. Then,
(i) Every Pa-closed set is Pags -closed set.

(ii) Every Pags -closed set is binary semiclosed set.
(iii) Every generalised binary semi closed set is Pags -closed set.

(iv) Every generalised binary closed set is Pags -closed set.

Theorem 3.5. Suppose (X, p) and (Y, o) are two topological spaces. If A is openin X and B is open in Y.
Then (A, B) is ags -open set in binary topological space
(X,Y,p x0).

Proof. Since A is open in X and B is open in Y. By proposition 2.15 [2], (A, B)is binary open in p x c. Since
every binary open is ags -open, we get (A, B) is "ags -open set in (X, Y, p xo).
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Theorem 3.6. Let (X,Y, M) be a binary topological space and A € X,B € Y. If (A, B) is binary open in (X,Y, M), then A® is
bags -closed set in X and B€ is Pags -closed set in Y.

Proof. By proposition 2.14[2], M, = {A € X; (A, B) € M for some B < Y} is a topology on X and M, = {B € Y; (A, B) € M for
some A € X} is a topology on Y. Since (A, B) is a binary open in (X,Y, M)A € M, and B € M. That is A is open in (X, M)
which implies A€ is closed in (X, M). Similarly, B€ is closed in (Y, My). Since, every binary closed set is bags -closed set, A€ and
B¢ are Pags -closed set in (X, M) and (Y, My).

Remark 3.7. The converse of the above theorem need not be true from the fact that every ags -closed sets need not be binary
closed sets.

Theorem 3.8. Let (A,B) be a Pags -closed set in a binary topological space (X,Y,M) and suppose (A,B)c
(C,D) €? acl(A, B). Then (C, D) is a "ags -closed set.

Proof. Since (A,B) is ags -closed set, there exists a binary semiopen set (U,V) such that Pacl(A,B) € (U,V). Since
(C,D) €P acl(A, B)Pacl(C, D) €P acl(Pacl(A, B))Pacl(C, D) €P acl(A, B) € (U, V)Pacl(C,D) S (U, V) whenever (U, V) is binary
semiopen. Hence (C, D) is Pags -closed set.

Theorem 3.9. Let (A, B) be binary semiopen and Pags -closed set. Then (A, B) is binary a-closed set.

Proof. Let (A, B) be Pags -closed set. Then by definition 2.13, Pacl(A, B) € (U, V) whenever (A,B) € (U, V) and (U, V) is binary
semiopen. Since (A,B) is binary semiopen and ags -closed, we have Pocl(A,B) € (A, B). Also, (A,B) €P acl(A, B). Hence
(A,B) =P acl(A, B). Therefore, (A, B) is binary a-closed set.

IV. "ogs -closure

Definition 4.1
Let (X,Y, M) be a binary topological space and (A, B) € (X,Y). Let

1. (A,B)*®T =n{A,: (A, B,) is "ags -closed and (A, B) € (A, B,)}
2. (A,B)*®~2" =n {B,: (A, B,) is "ags -closed and (A, B) € (A,, B,)}

The ordered pair ((A, B)“85~7", (A, B)*8~2") is called the binary ogs-closure of (A,B) and is denoted by Pags -cl(A, B) in the
binary topological space (X, Y, M) where (A, B) c (X,Y).

Proposition 4.2
Let (A,B) € (X,Y). If (A,B) is binary ags-closed in (X, Y, M), then (A, B) = ags -cl(A, B)

Proof. Suppose (A,B) is binary ogs-closed set, we have (A,B) € ‘ags -cl(A,B). Therefore, A € (A ,B)*™1" and B <
(A,B)*85-2"_ Since (A, B) is Pags -closed set containing (A, B), we have ((A, B)*8~1" (A, B)*85-2") C (A, B). Hence, (A,B) =
bogs -cl(A, B).

Proposition 4.3

Suppose (A,B) € (C,D) € (X,Y) and (X, Y, M) is a binary topological space. Then,
1. bags -cl(@, @) = (@, D)

Pogs - cI(X,Y) = (X,Y)

(A, B) SPags -cl(A, B)

(A, B)ugs—l” c (C, D)ags—l*

(A, B)ugs—z* c (C, D)ags—z*

Pags - cl(A, B) < Pags -cl(C,D)

Pags —cl (Pags -cl(A, B)) = Pags -cl(A, B)

ok wn

Proof. (i) and (ii) are obvious.

(iii) (A, B)*5~1" =n {A,: (A, B,) is Pags — closed and (A, B) € (A,, B,)}
cn {A,: (A, B,) is Pags — closed and (C,D) S (A,, B,)}
— (C, D)ugs—l*

Similarly, (iv) also holds.

(v) Pugs — cl(A,B) = (A, B)*® ", (A,B)** )
c ((C, D)ags—l*’ (, D)ags—z*)
=P ags — cl(C, D).

(vi)lt follows from the definition
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Theorem 4.4

Let (A, B) and (C, D) be contained in (X,Y) where (X, Y, M) be a binary topological space. Then
1. (A,B)“s T U (C,D)*"1" € (AU C,BU D)1,
2. (A,B)*~2" U (C,D)*2 C (AU C,BuUD)“s 2",

Proof. Since (A,B) and (C,D) are contained in (AU C,BUD), by the proposition 4.3 [(iii),(iv)], we have (A, B)*&~1" ¢
(C,D)“&~T" and (A, B)“5~2" C (C,D)*85~2", Therefore, (A,B)*5 1" U (C,D)“ T € (AUC,BUD)*™ 1" and (A B)*s~2" y
(C,D)*&5"2" C (AU C,B U D)“&s~2"

Theorem 4.5

Let (A, B) and (C, D) be contained in (X, Y) where (X, Y, M) is a binary space. Then,
1. (AnCBnN D)ags—l* C (A, B)ags—l* n (C, D)ags—l*
2. (AnCBnN D)ags—z* C (A B)“gS—Z* n (C, D)ugs—z*

Proof. Same as before.
Remark 4.6 Examples can be framed to show that the converse of above two theorems need not be true.
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