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ABSTRACT

The aim of this paper is to introduce the concept of (i, j)-regular weakly generalized closed sets, (i, j)-regular weakly
generalized open sets and study their basic properties in ideal bitopological spaces.
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1. INTRODUCTION

The concept of bitopological space was introduced by J.C.Kelly [8]. Generalised closed sets with respect to an ideal in
bitopological spaces was introduced by T.Noiri, N.Rajesh [9].

In this paper, regular weakly generalized closed and open sets with respect to ideal in bitopological spaces are
introduced.

A non-empty collection I of subsets on a topological space (X, 1) is called a topological ideal if it satisfies the following
two conditions:

(i) IfAZ | and B= A implies Bel (heredity)
(i) If A€ land B €I, then AUB £1 (finite additivity)

Let (X, 71, T2, 1) or simply X denote an ideal bitopological space. For any subset AC y ;- int(A) and 7;-cl(A) denote

the interior and closure of a set A with respect to the topology 7; respectively. The closure and interior of B relative to
A with respect to the topology t, are written as 7; — cla(B) and t; — inta(B) respectively.

2. PRELIMINARIES

Definition 2.1: ([2], [3], [5], [7], [11]). A set A of a bitopological space (X,rl, 1'2) is called

(@) 7T - semi open if there exists a 7; -open set U such that UC AC T, -cl(U),i,j=12andi # j.

(b) TiTj - semi closed if X-A is 7i7j -semi open. Equivalently, a set A of a bitopological space (X,rl, 2'2) is called
7iTj - semi closed if there exists a 7; - closed set F such that T;- int(F) cAcCF.

(c) wit;- regular closed if 7 ;- cl[ 7, - int(A)] = A.

(d) 7Tj-regularopenif 7, - int[z'j -cl(A)] = A

(e) Titj - regular generalised closed (tiz; -rg closed) in X if T;- cl(A)c U whenever Ac U and U is tjz; -regular
open in X.
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(f) 7it; - regular generalized open (tjz; -rg open) in X if FC T;- int(A) whenever FC A and F is iz -regular closed
in X.

(9) TiT;- regular generalized star closed (7,7, - rg* closed) in X if and only if 7, -rcl(A) U whenever AC U and
Uis 7,7,-regular openin X.

(h) t,7,- regular generalized star open (7,7,-rg" open) in X if and only if its complement is 7,7, - regular
generalized star closed (175 rg* closed) in X.

(i) 7i7,- generalized star regular closed (7,7, - g°r closed) in X if and only if 7, -rcl(A) C U whenever AC U and
Uis 7,-openin X.

() 7172 - generalized star open (7,7,- g*r open) in X if and only if its complement is 7,7, - generalized star

closed (7,7,- 9'r closed) in X.

Lemma 2.1: [2] Let a be an t; — open set in ( X, 71 , 72) and let U be 7; 7;— regular open in A. Then U = A n W for
some 7; Tj— regular open set Win X, i,j=1,2and i # j.

3. (i, j)-lre-CLOSED SETS

Definition 3.1: Let (X, 71, 75, |) be a bitopological space and | be an ideal on X. A subset A of X is said to be (i, j)-
regular weakly generalized closed set with respect to an ideal I( shortly (i, j)- lwg-Closed set) if and only if
r,-—cl*(int(A)) <€ U whenever A € U and U is t;-regular openin X, i,j=1,2and i # j.

Example 3.2: Let X = {a, b, c}, 7: = {0, X, {b}, {a, b}}, 7> = {0, X, {a}.{a.c}}, | = {0, {b}}. Then, @, X, {a}, {a,c},
{b,c}, {a,b} are (i, j)- lg-closed sets in (X, 71, T2, 1).

Theorem 3.3: Let (X, 141, T, 1) be an ideal bitopological space. Then every (i, j)- rg closed set is (i, J)-lng -closed in X,
i,j=12andi+]j.

Proof: Let A be (i, j) -rg-closed subset of X. Let Ac U and U is t;-regular open in X, i, j =1, 2 and i #j. Then
7i-cl(int(A)) € 7j-cl(A) € U. Hence tj-cl(int(A)) — U= @ € I. Therefore A is (i, j)-rg closed.

Remark 3.4: The converse of the above theorem is not be true from the following example.

Example 3.5: Let X = {a, b, ¢}, 7;={@, X, {a}, {a,b}}, 7, = {0, X, {b}, {b, c}}, | = {@, {b}{c}.{b,c}}. Then {a}
(i, j) -lrwg-closed but not (i, j)- rg closed set in X.

Theorem 3.6: Let A be a subset of an ideal bitopological space (X, t1, 7, I). If Ais (i, j)-lwg-closed then rj—cl*(int(A))
— A does not contain t;-regular closed sets such that F ¢ I,i,j=1,2and i # .

Proof: Suppose that A is (i, j)-lwg-Closed, i, j = 1, 2 and i # j. Let F be an ; - regular closed set such that
F c 75cl'(int(A)) - A. Since F & t;-cl'(int(A)) — A, we have F ¢ [z;-cl'(int(A)) — A] n (X — A). Consequently
FEX-AandFE 1 -cl"(int(A)). Since F< X — A, we have A € X —F. Since F is 7;- regular closed set, X — F is
ti-regular open. Since A is (i, j)-lwg-closed, we have tj-cl'(int(A)) — (X — F) = zjcl'(int(A)) N F = F € I. Thus
r,-—cl*(int(A)) — A does not contain t;-regular closed sets such that F & 1.

Theorem 3.7: The union of two (i, j)-lwg-closed sets in (X, 71, T2, 1) is also an (i, j)-lwg-closed set.

Proof: Let A and B be (i, j)-lwg-Closed sets in X, i, j =1, 2 and i # j. We have to prove that AU B is also (i, j)-lwg-
closed. Let Au B € U and U is t;-regular open. Since AU B € U, we have A< U and B € U. Since Ac U then U is
Ti-regular open, we have r,--cl*(int(A)) € U (since Ais (i, j)-lwg-closed). Similarly B € U and U is tj-regular open, we
have tj-cl’(int(B)) € U. Therefore tj-cl’(int(AU B)) = (z;- ¢l (int(A)) U (zj-cl’(int(B)) € U. Hence A U B is (i, j)-lwg-
closed set.

Remark 3.8: The intersection of two (i, j)-lwg-Closed sets is not an (i, j)-lwg- closed set in general as seen from the
following example.

Example 3.9: Let X = {a, b, c}, 7. = {0, X, {a}, {a, b}}, 7,={0, X, {b}, {b, c}}, 1 = {0, {b}{c}, {b.c}}, A={ab},
B ={a, c} are (i, j)- lg-closed sets, but A N B ={a} is not an (i, j)- lwg-Closed set.

© 2016, IJMA. All Rights Reserved 31



Is, Maragathavalli, 2C.R. Parvathy* / (i, j)-l.wg — Closed Sets In Ideal Bitopological Spaces / IIMA- 7(8), August-2016.

Lemma 3.10: Let A be an tj-open set in (X, 74, T2) and let U be t;-regular open in A. Then U = A N W for some
Ti-regular open set Win X, i,j=1,2and i # j.

Lemma 3.11: If A is 7rj-open and U is tj-regular open in X then U N Ais ti- regular openin A, i, j= 1,2 and i # j.
Lemma 3.12: If Ais irj-open in (X, 14, 72), then 7-cl,(B) € A N tj-cl(B) for any subset Bof A, i, j=1,2and i #j.

Theorem 3.13: Let | be an ideal in X. Let B € A where A is ti-regular open, tj-regular open and (i, j)-lng-closed. Then
B is (i, j)-lwg-closed relative to A with respect to an ideal 1 = {F S A\F €1} if B is (i, j)-lg-Closed in X, i, j = 1,2
andi # j.

Proof: Suppose that B is (i, j)-lwg-closed in X, i, j =1, 2 and i # j. We have to prove that B is (i, j)-lwg-closed relative
to A. Let B < U and U is tj-regular open in A. Since A is 7jrj-open in X and U is tj-regular open in A, we have
U = A n W for some t-regular open set W in X (by Lemma 3.10). Since A is 7;rj-open in X and W is tj-regular open
in X, we have U = A n W is t;-regular open set in X (by Lemma 3.11). Hence B € U and U is t;-regular open in X.
Since B is (i, j)-lwg- closed in X, tj-cl(int(B) < U. Therefore ;-cl (int(B)) N(X- U) € I. Consequently, t; - cl (int(B)
NAN(X-U)ela Since A istitj-open in X, we have j- cl’(int(B) N A = tj-cly int(B). Hence 7j-cl} int(B) € U.
Therefore B is (i, j)-lwg-Closed relative to A.

Theorem 3.14: If A'is (i, j)-lwg-Closed, and A S B r,-—cl*(int(A)) in (X, 7y, 72, 1) thenBiis (i, j)-lwg-cClosed, i,j =1, 2
andi #j.

Proof: Let A and B be subsets such that A€ B © r,—-cl*(int(A)). Suppose that A is (i, j)-lwg-closed, i, j =1, 2 and i # j.
Let B < U and U is t;-regular open in X. Since A € B and B € U, we have A € U. Hence A € U and U is t;-regular
open in X. Since A is (i, j)-lwg-closed, we have 7; -clI'(int(A)) € U. Since B < 1t j-cl'(int(A)), then
rj-cl*(int(B)); rj-cl*(int(A)). Hencet;-cl (int(B))< tj-cl (int(A))cU. Therefore Bis (i, j)-lwg-closed.
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