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1. Introduction

A triple (X, 71, 72), where X is a non empty set and 71 and 72 are topologies on X is called a bitopological space. In 1963,
Kelly initiated the study of bitopological spaces. In 1985, Fukutake introduce the concept of g-closed sets in bitopological
spaces and after that several authors turned their attention towards generalizations of various concepts of topology by

considering bitopological spaces. The aim of this paper is to extend the same concept in bitopological spaces.

2. Preliminaries

Let (X, 71, 72) or simply X denotes a bitopological space. For any subset A C X, 12-intA and 72-clA denote the interior
and closure of a set A with respect to the topology 72 respectively. X \ A denotes the complement of A in X. We shall now

require the following known definitions.

Definition 2.1. A subset A of a space X is called

(1). pre-open [9] if A C int clA and pre-closed if cl intA C A.

(2). semi-open [8] if A C cl intA and semi-closed if int clA C A.

(3). semi-pre-open [1] if A C cl int clA and semi-pre-closed if int cl intA C A.
(4). a-open [10] if A C int cl intA anda-closed if cl int clA C A.

(5). regular open [14] if A = int clA and regular closed if cl intA = A.
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(6). b-open [2] if A C cl intAlJ int clA and b-closed if cl intA (int clA C A.

The 72-semi-closure (resp. T2-pre-closure, resp. Te-semi-pre-closure, resp. T2-a-closure, resp. To-b-closure) of a subset A of X
is the intersection of all semi-closed (resp. pre-closed, resp. semi-pre-closed, resp. « -closed, resp. b-closed) sets containing

A with respect to the topology 72 and is denoted by T2-sclA (resp. T2-pclA, resp. T2-spclA, resp. To-aclA, resp. T2-bclA).
Definition 2.2. A subset A of a space X is called

(1). TiT2-generalized closed [5] (briefly Ti1T2-g-closed) if To-clA C U whenever A C U and U is T1-open.

(2). TiTa-regular generalized closed [7] (briefly T1T2-rg-closed) if T2-clA C U whenever A C U and U is T1-regular open.
(3). TiT2-a-generalized closed [11] (briefly TiT2-ag-closed) if T2-aclAC U whenever A C U and U is 11-open.

(4). TiT2-generalized semi-closed [6] (briefly T172-gs-closed) if T2-sclA C U whenever A C U and U is T1-open.

(5). TiT2-generalized ab-closed [19] (briefly T172-gab-closed) if T2-bclA C U whenever A C U and U is T1-ai-open.

(6). TiT2-regular generalized b-closed [4] (briefly T1m2-rgb-closed) if T2-bclA C U whenever A C U and U is 1 -regular open.
(7). TiT2-g" -semi-closed [18] (briefly T1m2-g" s-closed) if T2-sclA C U whenever A C U and U is 11- ag-open.

(8). TiT2-strongly generalized closed [12] (briefly T17m2-g*-closed) if T2-clA C U whenever A C U and U is T1-g-open.

(9). T1m2-g*-preclosed [17] (briefly T172-g*p-closed) if T2-pclA C U whenever A C U and U is T1-g-open.

Lemma 2.3 ([16]). For a subset A of X, sint(sclA\ A) = O.

3. On Semi a-regular Pre-Semi Closed Sets In Bitopological Spaces

In this section, we introduce the concept of 7172-sarps-closed sets in bitopological spaces and discuss some of the related

properties.

Definition 3.1. A subset A of a bitopological space (X,71,72) is called T1T2-semi a-regular pre-semi closed (briefly T172-

sarps-closed) if T2-sclA C U whenever A C U and U is T1-arps-open in X.

Remark 3.2. If 11 =72 in the above definition, a T1T2-sarps-closed is a sarps-closed in the sense of point set topology. The

set of all TiT2-sarps-closed sets in the bitopological space (X,m1,72) is denoted by SaRPSC (X,1,72).

Remark 3.3. In general, the set of all T1T2-sarps-closed sets need not be equal to the set of all TaT1-sarps-closed sets as

seen in the following example.

Example 3.4. Let X = {a,b,c} with the topologies ™ = {¢,{a},{b},{a,b},X} and 7 = {¢,{a},{b,c},X}.
ThenSaRPSC (X,11,72) = {¢,{a},{c} {a,c},{b,c},X} and SaRPSC(X,72,m1) = P(X). Therefore SaRPSC(X,11,m2)
#SaRPSC (X,12,71).

Remark 3.5. Difference between two T1T2-sarps-closed sets need not be a T1m2-sarps-closed set as seen in the Example 3.6.

Example 3.6. From Ezample 3.4, A = {b,c} and B = {c} are T1m2-sarps-closed sets. But A \ B = {b} is not T172-sarps-

closed.

Proposition 3.7. Let (X,71,m2) be a bitopological space and A C X. Then the following are true.
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(1). Bvery To-semi-closed set is T1T2-sarps-closed.

(2). Every To-regular closed set is T1T2-sarps-closed.
(3). Bvery ta-a-closed set is T1Ta-sarps-closed.

(4). Bvery mim2-g% - semi-closed set is T1Ta-sarps-closed.
Proof.

(1). Let A be a 7o-semi-closed subset of X. Let A C U and U is 7i-arps-open. Since A is 72-semi-closed, T2-sclA = A.

Therefore m2-sclA C U. Hence A is 11 7m2-sarps-closed.

(2). Let A be a 72-regular closed subset of X. Since every 7o-regular closed set is m2-semi-closed and by (1), we have A is

T1T2-sarps-closed.

(3). Let A be a m-a-closed subset of X. Since every 72-a -closed set is T2-semi-closed and by (1), we have A is 71 72-sarps-

closed.

(4). Let A be a T17o-g7 -semi-closed subset of a space X. Let A C U and U is 71-arps-open. Since every Ti-arps-open set is

T1-aeg-open and since A is Tng-g#—semi-closed, T2-sclAC U. Hence A is 11 72-sarps-closed.

The reverse implications are not true as shown in the Examples 3.8 and 3.9.

Example 3.8. Let X = {a,b,c} with the topologies 1 = {¢,{a},{b},{a,b},X} and 12 = {¢,{a},{b,c},X}. Then {c} is

T1T2-sarps-closed, but not T-semi-closed, not T2-reqular closed and not T2-a -closed.

Example 3.9. Let X = {a,b,c} with the topologies 1 = {¢,{b,c},X} and 2 = {¢p,{a},{b,c},X}. Then {c} is T1m2-sarps-

closed, but not T172- g#—semi—closed.

Proposition 3.10. Let (X,71, 172) be a bitopological space and A C X. Then the following are true.
(1). Bvery mim2-sarps-closed set is T1T2-gs-closed.

(2). Every Tim2-sarps-closed set is T1T2-gab-closed.

(3). Bvery Tim2-sarps-closed set is T112-rgb-closed.

Proof.

(1). Let A be a 71 72-sarps-closed subset of a space X. Let A C U and U is 71-open. Since every T1-open set is T1-arps-open

and since A is 11 72-sarps-closed, 12-sclA C U. Hence A is 7172-gs-closed.

(2). Let A be a Ti72-sarps-closed subset of a space X. Let A C U and U is 7i-a-open. Since every Ti-c-open set is

T1-arps-open and since A is T T2-sarps-closed, m2-sclA C U. But 72-bclA C 12-sclA. Hence A is 11 72-gab-closed.

(3). Let A be a T1m2-sarps-closed subset of a space X. Let A C U and U is 71-regular open. Since every 7i-regular open set

is T1-arps-open and since A is 71 m2-sarps-closed, To-sclA C U. But 12-bclA C 72-sclA. Hence A is 71 72-rgb-closed.

The reverse implications are not true as shown in the Examples 3.11 and 3.12.
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Example 3.11. Let X = {ab,c,d} with the topologies ™ = {¢,{a},{a,b},X} and 7 = {¢,{a},{b},

{a,b},{b,c},{a,b,c},X}.Then {a,b,c} is T1T2-gs-closed and T172-rgb-closed, but not T17m2-sarps-closed.

Example 3.12. Let X = {a,b,c,d} with the topologies 11 = {¢,{a},{a,b},X} and 2o={¢,{a,b},{a,b,c},X}. Then {a} is
T1T2-gab-closed, but not T1m2-sarps-closed. The concept T1T2-sarps-closed is independent from the concepts T1T2-ag-closed,

T172-g*-closed, T172-g*p-closed, T172-rg-closed and T172-g-closed as seen in the following examples.

Example 3.13. Let X = {a,b,c,d} with the topologies 1 = {¢,{a},{a,b},X} and 72 = {¢,{a},{b},{a,b},{b,c},{a,b,c},X}.
Then

(1). {a} is 1172 -sarps-closed but not T172-ag-closed and {a,b,c} is T1T2-ag-closed but not T172-sarps-closed.
(2). {a} is TiT2-sarps-closed but not T172-g-closed and {a,b,c} is T172-g-closed but not 1 12-sarps-closed.

Example 3.14. Let X = {a,b,c,d} with the topologies T = {é,{a},{b,c},{a,b,c},X} and 7 =
{#,{a},{b},{a,b},{a,b,c},{a,b,d},X}. Then {a} is TiT2-sarps-closed but not Ti72-rg-closed and {a,b} is T172-rg-closed

but not T1T2-sarps-closed.

Example 3.15. Let X = {a,b,c,d} with the topologies 11 = {¢,{a},{a,b},X} and 72 = {$,{a},{b},{a,b},{a,b,c},{a,b,d},X}.

Then {a} is TiT2-sarps-closed but not T172-g*-closed and not T172-g*p-closed.

Example 3.16. Let X = {a,b,c} with the topologies 1 = {¢,{a},{a,c},X} and 2 = {¢,{a},{b,c},X}. Then {b} is T172-g*-

closed and T112-g*p-closed, but not T1172-sarps-closed.
Theorem 3.17. If A and B are Tim2-sarps-closed sets, then A (| B is also T1T2-sarps-closed.

Proof. Let A(NB C U and U be 11-arps-open. Then A C U and B C U. Since A and B are 11 72-sarps-closed sets, T2-sclA
C U and 72-scIB C U. Therefore (12-sclA) [ (12-sciB) C U. But m2-scl(A [ B) C ( 72-sclA) () (72-sciB) [3]. Therefore
T2-scl(A () B) C U. Hence A () B is 11 72-sarps- closed. O

Corollary 3.18.

(1). If A is TiT2-sarps-closed and F' is T2-semi-closed, then A (| F is Tim2-sarps-closed.
(2). If A is TiT2-sarps-closed and F' is T2-reqular closed, then A () F is T172-sarps-closed.
Proof.

(1). Since F is 12-semi-closed, by Proposition 3.7(i), F is 71m2-sarps-closed. Since A is 71 72-sarps-closed, by Theorem 3.17,

A NF is 1i7me-sarps-closed.

(2). Since F is me-regular-closed, by Proposition 3.7 (2), F is 71 me-sarps-closed. Since A is 7172 -sarps-closed, by Theorem

3.17, A NF is T17me-sarps-closed.

Remark 3.19. The union of two T1T2-sarps-closed sets need not be T1m2-sarps-closed as seen in the following example.

Example 3.20. From Ezample 3.13, A = {a} and B = {b,c} are Timz-sarps-closed sets. But A |J B = {a,b,c} is not

T1T2-sarps-closed.

Theorem 3.21. If a set A is TiT2-sarps-closed then, To-sclA \ A does not contain a non empty 1-arps-closed set.
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Proof. Suppose that A is 7172-sarps-closed in X. Let F be a 71-arps-closed subset of m2-sclA \ A. Then F C m-sclA N
(X\A)CX\Aandso A C X\ F. Since A is 71 72-sarps- closed and since X \ F is 7i-arps-open, 2-sclA C X \ F that
implies F C X \ 72-sclA. As we have already F C 72-sclA. It follows that F C 7o-sclA [ (X \ 72-sclA) = @. Thus F = Q.

Therefore m2-sclA \ A does not contain a non empty 71-arps-closed set. O
Theorem 3.22. Let A be Tim2-sarps-closed. Then A is T2-semi-closed if and only if T2-sclA \ A is T1-arps-closed.

Proof. If A is Teo-semi-closed, then 72-sclA = A and so T2-sclA \ A = @ which is 71-arps-closed.
Conversely suppose that m2-sclA \ A is Ti-arps-closed. Since A is 71 7e-sarps-closed, by Theorem 3.21, 1o-sclA \ A = O.

That is 7o-sclA = A and hence A is mo-semi-closed. O
Theorem 3.23. If A is TiT2-sarps-closed and T1-arps-open, then A is T2-semi-closed.

Proof. Since A is 71 72-sarps-closed and 7i-arps-open, To-sclA C A. Therefore A = 12-sclA. Hence A is To-semi-closed. [
Theorem 3.24. If A is Ti12-sarps-closed and if A C B C 1o-sclA, then

(1). B is Tim2-sarps-closed.

(2). T2-sclB \ B contains no non empty T1-arps-closed set.

Proof. A C B C 12-sclA = 72-sclA = 12-scIB.

(1). Let B C U and U be 7i-arps-open. Then A C U. Since A is 1172-sarps-closed, 72 -sclA C U. That implies 72-scIB C

U. This proves (1).

(2). Since B is 1 12-sarps-closed, (2) follows from Theorem 3.21.

Theorem 3.25. For every point = of a space X, X \ {z} is T172-sarps-closed or T -arps-open.

Proof.  Suppose X \ {x} is not 71-arps-open. Then X is the only 71-arps-open set containing X \ {x}.This implies 72-scl(X

\ {x}) C X. Then by using Definition 3.1, X \ {x} is 71 72-sarps- closed. O

4. On Semi a-regular Pre-Semi Open Sets in Bitopological Spaces

In this section, we introduce the concept of 71 72-sarps-open sets in bitopological spaces and discuss some of the related

properties.

Definition 4.1. A subset A of a bitopological space (X,71,72) is called T172-semi a-regular pre-semi open (briefly T172-sarps-

open) if its complement is T1T2-sarps-closed.

Remark 4.2. If 71 =12 in the above definition, T1T2-sarps-open is sarps-open in the sense of point set topology. The set of

all T1m2-sarps-open sets in the bitopological space (X,71, T2) is denoted by SaRPSO (X,11,72).

Remark 4.3. In general, the set of all T1T2-sarps-open sets need not be equal to the set of all To1-sarps-open sets as seen

in the following example.

Example 4.4. Let X = {a,b,c} with the topologies 71 = {¢,{a},{b},{a,0},X} and 7 = {¢,{a},{b,c},X}
ThenSaRPSO (X,11,72) = {¢,{b,c},{a,b},{b},{a},X} and SaRPSO(X,72,m1) = P(X). Therefore SaRPSO(X,71,m2)
#SaRPSO (X,12,71).
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Remark 4.5. Difference between two T112-sarps-open sets need not be a T1T2-sarps-open set as seen in the Example 4.6.

Example 4.6. From Ezample 4.4, A = {b,c} and B = {b} are Tim2-sarps-open sets. But A\ B = {c} is not T1m2-sarps-

open.

Proposition 4.7. Let (X,71,m2) be a bitopological space and A C X. Then the following are true.
(1). Every To-semi-open set is T1T2-SQrps-open.

(2). Every Ta-regular open set is T1T2-sarps-open.

(3). Every To-a-open set is T1T2-SQrps-open.

(4). Bvery mime-g% - semi-open set is T1T2-sarps-open.

Proof.

(1). Let A be a T2-semi-open subset of a space X. Then X \ A is 72-semi-closed. Since every 72-semi-closed set is 71 72-sarps-

closed, X \ A is 71 me-sarps-closed. Therefore A is 7 72-sarps-open in X.

(2). Let A be a 7e-regular open subset of a space X. Then X \ A is 7o-regular closed. Since every mo-regular closed set is

T1iT2-sarps-closed, X \ A is 71 72-sarps-closed. Therefore A is 7172-sarps-open in X.

(3). Let A be a T2-a-open subset of a space X. Then X \ A is m-a-closed. Since every mo-a-closed set is T1T2-sarps-closed,

X \ A is T1im2-sarps-closed. Therefore A is 7 T2-sarps-open in X.

(4). Let A be a Tng—g#—semi—open subset of a space X. Then X \ A is Tng—g#— semi-closed. Since every Tng—g#—semi—closed

set is 11 T2-sarps-closed, X \ A is 7172-sarps-closed. Therefore A is 7172-sarps-open in X.

The reverse implications are not true as shown in the Examples 4.8 and 4.9.

Example 4.8. Let X = {a,b,c} with the topologies 71 = {¢,{a},{b},{a,b},X} and 72 = {¢,{a},{b,c},X}. Then {a,b} is

T1T2-sarps-open, but not T2-semi-open, not Ta-reqular open and not T2-c-open.

Example 4.9. Let X = {a,b,c} with the topologies 11 = {¢,{b,c},X} and 2 = {¢,{a},{b,c},X}. Then {a,b} is T1T2-sarps-

open, but not T112- g# -semai-open.

Proposition 4.10. Let (X,71,72) be a bitopological space and A C X. Then the following are true.
(1). Every T1T2-sarps-open set is T1Ta-gS-open.

(2). Bvery T1T2-sarps-open set is T1T2-gab-open.

(3). Every TiT2-sarps-open set is T1T2-1gb-open.

Proof.

(1). Let A be a T172-sarps-open subset of a space X. Then X \ A is 71 72-sarps-closed. Since every 71 72-sarps-closed set is

T172-gs-closed, X \ A is 71 72-gs-closed. Therefore A is 71 72-gs-open in X.

(2). Let A be a 1172-sarps-open subset of a space X. Then X \ A is 7 72-sarps-closed. Since every 71 72-sarps-closed set is

T1T2-gab-closed, X \ A is 7172-gab-closed. Therefore A is 7172-gab-open in X.
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(3). Let A be a T172-sarps-open subset of a space X. Then X \ A is 7 72-sarps-closed. Since every 71 72-sarps-closed set is

T172-rgb-closed, X \ A is 71 7o-rgb-closed. Therefore A is 7 72-rgb-open in X.

The reverse implications are not true as shown in the Examples 4.11 and 4.12.

Example 4.11. Let X = {a,b,c,d} with the topologies ™ = {¢,{a},{a,b},X} and m = {¢,{a},{b},

{a,b},{b,c},{a,b,c},X}.Then {d} is T172-gs-open and T172-rgb-open, but not T1T2-sarps-open.

Example 4.12. Let X = {a,b,c,d} with the topologies 1 = {¢,{a},{a,b},X} and 72 = {¢,{a,b},{a,b,c},X}. Then {b,c,d}
is T1T2-gab-open, but not TiT2-sarps-open. The concept T1T2-sarps-open is independent from the concepts TiT2-ag-open,

T1T2-g*-0pen, T1T2-g*p -open, T1T2-1g -open and T1T2-g-open as seen in the following examples.

Example 4.13. Let X = {a,b,c,d} with the topologies 11 = {¢,{a},{a,b},X} and 72 = {¢,{a},{b},{a,b},{b,c},{a,b,c},X}.
Then

(1). {b,c,d} is TiT2-sarps-open but not TiT2-ag-open and {d} is T1T2-ag-open but not TiT2-sarps-open.
(2). {b,c,d} is TiT2-sarps-open but not T172-g-open and {d} is T1T2-g-open but not T1T2-sarps-open.

Example 4.14. Let X = {ab,c,d} with the topologies T = {¢,{a},{b,c},{a,b,c},X} and 1 =
{¢,{a},{b},{a,b},{a,b,c},{a,b,d},X}. Then {b,c,d} is TiT2-sarps-open but not Ti72-rg-open and {c,d} is T1T2-rg-open

but not T T2-sarps-open.

Example 4.15. Let X = {a,b,c,d} with the topologies 11 = {¢,{a},{a,b},X} and 2 = {¢,{a},{b},{a,b},{a,b,c},{a,b,d},X}.

Then {b,c,d} is TiT2-sarps-open but not T172-g*-open and not T112-g*p-open.

Example 4.16. Let X = {a,b,c} with the topologies 11 = {$,{a},{a,c},X} and 72 = {¢,{a},{b,c},X}. Then {a,c} is

T1T2-g*-0open and T172-g*p-open, but not T1T2-sarps-open.
Theorem 4.17. If A and B are T172-sarps-open sets of X, then A |J B is also a T172-sarps-open set in X.

Proof. Let A and B be 1172-sarps-open sets of X. Then X \ A and X \ B are 71 72-sarps-closed sets of X. By Theorem 3.17,
X\ A) N (X\ B) is rime-sarps-closed in X. But (X \ A) () (X \ B) =X\ (A U B). Therefore A |J B is 71 72-sarps-open
in X. O

Remark 4.18. The intersection of two T1T2-sarps-open sets need not be T172-sarps-open as shown in the following example.

Example 4.19. From Ezample /.13, A = {a,d} and B = {b,d} are T1m2-sarps-open sets. But their intersection A (\B =

{d} is not a T1T2-sarps-open set.
Theorem 4.20. FEvery singleton point set in a bitopological space X is either T1T2-sarps-open or T1-arps-closed.

Proof. Let X be a bitopological space. Let © € X. Then by Theorem 3.25, X\{z} is 71 m2-sarps-closed or 11-arps-open.

Therefore {x}is 7172-sarps-open or Ti-arps-closed. O

Theorem 4.21. A set A C X is mia-sarps-open if and only if F C 12-sintA whenever F C A and F is 11 -arps-closed.
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Proof. Let A C X be 1im2-sarps-open. Let F be 1i-arps-closed and F C A. Then X \ A C X \ F where X \ F is
T1-arps-open. Since X \ A is 1y72-sarps-closed, m2-scl (X \ A) C X \ F and hence X \ 72-sintA C X \ F that implies F C
To-SINtA.

Conversely assume that F C 79-sintA whenever F C A and F is 7i-arps-closed. Let X \ A C U and U be 7i-arps-open.
Then X \ U C A. Since X \ U is 7i-arps-closed, by assumption X \ U C 7o-sintA. That implies X \ 72-sintA C U. That is

To-scl (X \ A) C U. Therefore X \ A is 117m2-sarps-closed. Hence A is 71 72-sarps-open. O
Theorem 4.22. If mo-sintA C B C A and A is T172-sarps-open, then B is T1T2-sarps-open.

Proof. Let A be Ti72-sarps-open and 12-sintA C B C A. Then X \ A C X\ B C X \ 7e-sintA that implies X \ A C X'\
B C m-scl (X \ A). Since X \ A is 7y m2-sarps-closed, by Theorem 3.24 (i), X \ B is 7172-sarps-closed. This proves that B

is T1Te-sarps-open. O
Theorem 4.23. If A C X is mim2-sarps-closed, then 12-sclA \ A is T1T2-sarps-open.

Proof. Let A C X be 1i7m2-sarps-closed and let F be a 71-arps-closed set such that F C 72-sclA \ A. Then by Theorem

3.21, F = @ that implies F C 72-sint (12-sclA \ A). By using Theorem 4.21, m2-sclA \ A is 71 72-sarps-open. O
Theorem 4.24. Let A C B C X and let T2-sclA \ A be Ti12-sarps-open. Then To-sclA \ B is also T1Ta-sarps-open.

Proof. Suppose that m-sclA \ A is 71 72-sarps-open. Let F be a 11-arps-closed subset of X with F C 79-sclA \ B. Then
F C mp-sclA \ A. Since 72-sclA \ A is Tim2-sarps-open, by Theorem 4.21, F C 79-sint (12-sclA \ A). By Lemma 2.3, F =

(. Therefore F C 7o-sint (12-sclA \ B). Hence 72-sclA \ B is 71 72-sarps-open. O

Theorem 4.25. If a set A is Ti12-sarps-open in X and if U is 71-arps-open in X with m2-sintA |J (X \ A) C U, then U

=X

Proof. Let U be mi-arps-open in X with m-sintA |J (X \ A) C U. Now X \ U C m-scl (X \ A) N A=m-scl (X\A)
\ (X \ A ). Suppose that A is 7i72-sarps-open. Since X \ U is mi-arps-closed and since X \ A is 7i72-sarps-closed, by
Theorem 3.21, X \ U = @ and hence U = X. O

Theorem 4.26. Let X be a topological space and A, B C X. If B is T1m2-sarps-open and 72-sintB C A, then A [\ B is

T1T2-SQTPS-0pen.

Proof. Since m2-sintB C A, m2-sintB C A (| B C B. Since B is 71 72-sarps-open, by Theorem 4.22, A (| B is 11 72-sarps-

open. O

References

[1] D.Andrijevic, Semi-preopen sets, Mat. Vesnik, 38(1986), 24-32.

[2] D.Andrijevic, On b-open sets, Mat. Vesnik, 48(1996), 59-64.

[3] N.Biswas, On characterizations of semi-continuous functions, Att. Accad. Naz. Linceim Rend. Cl. Fis. Mat. Natur.,
48(8)(1970), 399-402.

[4] Bushra Jaralla Tawfeeq and Dunya Mohamed Hammed, (7;, 7;)-RGB closed sets in bitopological spaces, IOSR J. of
Mathematics, 6(6)(2013), 14-22.

[5] T.Fukutake, On generalized closed sets in bitopological spaces, Bull. Fukuoka Univ. Ed., Part III, 35(1986), 19-28.



T.Shyla Isac Mary and A.Subitha

[6] K.Kannan, D.Narasimhan and K.Chandrasekhara Rao, On semi star generalized closed sets in bitopological spaces, Bol.
Soc. Paranaense de Mat., 28(1)(2010), 29-40.
[7] K.Kannan, 7 72-semi star star generalized closed sets, Int. J. of Pure and Appl. Math., 76(2)(2012), 277-294.
[8] N.Levine, Semi-open sets and semi-continuity in topological spaces, Amer. Math. Monthly, 70(1963), 36-41.
[9] A.S.Mashhour, M.E.Abd El-Monsef and S.N.El-Deeb, On pre-continuous and weak pre-continuous mappings, Proc.
Math and Phys. Soc., 53(1982), 47-53.
[10] O.Njastad, On some classes of nearly open sets, Pacific J. Math., 15(1965), 961-970.
[11] M.Rajamani and K.Vishwanathan, On a-generalized semi closed sets in bitopological spaces, Bulletin of Pure and
Applied Sciences, 24E(1)(2005), 39-53.
[12] M.Sheik John and P.Sundaram, g*-closed sets in bitopological spaces, Indian J. Pure. Appl. Math., 35(1)(2004), 71-80.
[13] T.Shyla Isac Mary and A.Subitha, On semi a-regular pre-semi open sets in topological spaces, Advances in Applied
Mathematical Analysis, 10(1)(2015), 19-30.
[14] M.Stone, Application of the theory of Boolean rings to general topology, Trans. Amer. Maths. Soc., 41(1937), 374-481.
[15] A.Subitha and T.Shyla Isac Mary, On semi a-regular pre-semi closed sets in topological spaces, Int. Journal of Math.
Archive, 6(2)(2015), 1-9.
[16] P.Sundaram, N.Rajesh, M.Lellis Thivagar and Zbigniew Duszynski, §-semi-closed sets in topological spaces, Mathemat-
ical Pannonica, 18/1(2007), 51-61.
[17] A.Vadivel and A.Swaminathan, g*p-closed sets in bitopological spaces, J. Advance Studies in topology, 3(1)(2012), 81-88.
[18] V.Veronica and K.Reena, g7 s-closed sets in bitopological spaces, Int. J. Math. Archive, 3(2)(2012), 556-565.
[19] L.Vinayagamoorthi, A study on generalized ab-closed sets in topological spaces, bitopological spaces and fuzzy topological

spaces, Ph. D Thesis, Anna University, Chennai, India, (2012).



	Introduction
	Preliminaries
	On Semi -regular Pre-Semi Closed Sets In Bitopological Spaces
	On Semi -regular Pre-Semi Open Sets in Bitopological Spaces
	References

