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Abstract

The generalized closed sets in point set topglogy have been found considerable interest among
general topologists. Veerakumar[8] introdyced and investigated pre-semi- closed sets and
Anitha[1] introduced pgpr closed sets. P.Thqngavelu[7] introduced and investigated the concept
of regular pre-semiclosed sets in topological spaces. In this article the concept of regular pre-
semiclosed sets and its relationships with other generalized sets are cxtended to bitopological

spaces.

Keywords: (i,j) regular pre-semi closed, pairwise rps-continuous, pairwise pre rps-continuous,
pairwise rps-irresolute, pairwise rps-closed, pairwise pre rps-closed ,RPSO-connected , pairwise

RPSO-compact.
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1.Introduction

Levine[4] introduced generalized closed (briefly g-closed) sets in topology. Researchers in
topology studied several versions of generalized closed sets. In this paper the concept of regular
pre-semiclosed (briefly rps-closed) set in bitopological spaces is introduced and their properties

are investigated.
2.Preliminaries

Let (X,71,12) or simply X denotes a bitopological space. For any subset A < X, 1i-int(A) and 1;-
cl(A) denote the interior and closure of a set A with respect to the topology 7;, respectively. A°

denotes the complement of A in X unless explicitly stated.

We recall the following definitions.

Definition 2.1. A subset A of (X,7,12) is called

(i) (1,j)-semi-open [5] in (X,T) ;) if there exists a 7; -open set U withU < A cr; —<l(U).

(ii) (i,j) -pre-open [2] in (X,71.t2) if there exists a 1; -open set U with A cU ¢ 7 —l(A).

(iii) (i,j) -semi-pre-open or (i,j) -B-open [3] in (X,71,72) if there exists an (i,]) -pre-open set U
in (X,71,72) with U ¢ A 7 —l(U) that is if A cr-cl(ti-int(t;-clA)).

(iv) (i,j) -a-open [2], [6] in (X,71 12) if A c1-int (Tj-cl(ti-intA)).

The complement of an (i,j) -semi-open set is (i,j) semi-closed. The (i,j) -pre-closed sets, (i) -

semi-preclosed sets and (i,j) -a-closed sets will be analogously defined.
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Theorem 2.2. The following results hold in 4 bitopological space.

(1) The union of an arbitrary collection of (1,j)
(i) The intersection of two (i,j) -semi-open s¢f

(iii) The intersection of an arbitrary collection

-semi-open sets is (i,j) -semi-open;
s is not (i,j) -semi-open;

of (i,j)-semi-closed sets is (i,j)-semi-closed and

(iv) The union of two (i,j} -semi-closed sets i not (i,j)-semi-closed.

Jelic [2], Khedr et al. [3] and Samppth Kumar[6] respectively characterized (i,j) -pre-

open sets, (i,j) semi-pre-open sets and (1,]) -of

sub sets of (X,t),7;) containing a subset A of

-open sets. The intersection of all (i,j) -semi-closed

' X is the (i,j) -semi-closure of A, denoted by (i)} -

sclA. The union of all (i,j) ~semiopen sets cpntained in A is called the (i,j) -semi-interior of A,

denoted by (i,j) -sintA. The (i,j) -pre-closurg, (i,j} semi-pre-closure, (i,j) -a-closure, (i,j) -pre-

interior, (i,j) -semi-pre-interior and (ij) -c-interior will be respectively denoted by (1,j) -pclA,

(i,)) -spclA, (i,)) -aclA, (i,)) -pintA, (1,j} -spintA and (1)) -cintA.

3. Regular pre-semiclosed sets in Bitopological Spaces

Definition 3.1: A subset A of a space(X,t) 13

} is called (i,j) regular pre-semi closed (briefly (i,j)-

rps-closed) if 1j-spciA U, whenever Ac U pnd U is ti-rg open in (X,7,72).

The class of all (i,j)-rps-closed sets ih a bitopological space (X,71,7;) is denoted by (i,))-

RPS-C(X,11 1)

Remark 3.2: The complement of (i,j)-rps-closed set is (i,j)-rps-open set.
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Proposition 3.3 (i) Every tj--closed set is (i,j)-rps-closed.
(ii) Every t;-semi-pre-closed set is (i,j)-rps-closed.

(1i1) Every (i,j)-pgpr-closed set 1s (1,))-rps-closed.

(iv) Every t-pre-closed set is (i,j)-rps-closed.

(v) Every 15-a-closed set s (i,j)-rps-closed.

(vi) Every tj-regular closed set is (i,j)-rps-closed.

The reverse implications are not true as shown in the examples:

Example 3.4: Consider the bitopological space (X,11,12) with X={a,b,c,d}, 11 ={¢,{a},X} and 12
= {¢,{a},{b},{a,b},{b,c},{a,b,c},X}, then
(i) {a} is (i,j)-rps-closed but not tj-closed.

() {b,c,d} 1s (i,))-rps-closed but not 1j-semi-pre-closed.

Example 3.5: Consider the bitopological space (X,11,172) with X={a,b,c}, ©;={¢,{a}, X} and 12=
{$,{a},{c},{a,c},X},then {a} and {c} are(i,j)-rps-closed but not (i,j)-pgpr-closed,tj-pre-closed,

1j-e-closed andtj-regular closed.

Proposition 3.6: (i) Every (i,))-rps-closed set is (i,j)-pre-semi-closed.
(ii) Every (i,j)-rps-closed set is (i,j)-gspr-closed.

(1ii) Every (i,j)-rps-closed set is (i,j)-gsp-closed.

Proof
(1) Let A be a (i,))-rps-closed subset of a space (X,11,12). Let Ac U where U is 1;-g-open. Since

every Ti-g-open set is t-rg-open and since A is(i,j)-rps-closed , A is (i,j)-pre-semi-closed.
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(ii) Let A be a (i,j)-rps-closed subset of a spgce (X,11,12) . Let AcU and U is ti-regular-open.

Since every t-regular-open set is Ti-rg open and since A is (i,j)-tps-closed, Tj-spclAc
U.Therefore A is (i,))-gspr-closed.
(i) Let A be a (i,j)-rps-closed subset of a space (X,1,12). Let Ac U and U is t-open . Since
every Ti-open set is Ti-g-open and since every Ti-g-open set is ti-rg-open, t-spcldc U and hence
A is (i,j)-gsp-closed.
The reverse implications are not true as shown in the examples:

Example 3.7 In Example 3.4,{a,b} is (i,j)-pr¢-semi-closed but not (i,j)-rps-closed.

In Example 3.5,{a,c} is (i,j)- gspr-closed and(i,j)-gsp-closed but not (i,j)-rps-closed.
The concept of (ij)-gs-closed , (ij)-g-closed, (i,j)-gp-closed, (ij)-rg-closed, (i,j)-ag-
closed, (i,j)-sg-closed, (ij)-go-closed, (i,j)-rwvg-closed, (ij)-wg-closed, (i,j)-gpr-closed sets are
independent with the concept of (i,j)-rps-closed as shown in the following exampies.
Example 3.8 Consider the bitopological space (X,11,12) with X={abc}, 1= {$,{a},X} and
,={¢,{a,b},X} ,then {a,b} is (ij)-gs-closed put not (i,j)-rps-closed and {a} is (i,j)-rps-closed but
not (i,j)-gs-closed.
Example 3.9

In Example 3.5, {a} is (i,j)-rps-closed but no (i,j)-g-closed , (i,j)-gp-closed, (i,j)-og-closed and

(ij)-wg-closed. Also {a,c} is (i,j)-g-closed, (1,j)-gp-closed, (i,j)-og-closed and (i,j)-wg-closed but

not(i,j)-rps-closed.
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Example 3.10 Consider the bitopological space (X,711;) with X={abc},
={d,{a},{c},{a,c},X} and 1; = {¢,{a},X},then{c} is (i,)}-rps-closed but not(i,j)-rg-closed and
{a,b} is (i,j)-rps-closed but not (i,j)-ga-closed .Also {a,c} is (i,j)-rg-closed and (i,j)-ga-closed
but not (1,j)-rps-closed.

Example 3.11 In Example 3.10 {ab} is (i,j)}-rps-closed but not(i,j)-sg-closed. Consider the
bitopological space (X,1;,12) with X¥{a,b,c}, T1 ={¢.{c},{a,b}, X} and 1; = {¢,{a},{a,c}, X}, then
{a,c} is (i,))-sg-closed but not (i,j)-rps-closed.

Example 3.12 In Example 3.5 {a,c} is (i,j)-rwg-closed but not(i,j)-rps-closed.

In Example 3.10 {a,c} is (i,j)}-rps-closed but not(i,j)-rwg-closed.

4, Pairwise rps-continuous function

Definition 4.1 A function f: (X, 11, ©2) = (Y, 01, 53) is called

(a) pairwise semi-pre-continuous if £(U) is (i,j)-semi pre closed in X, for each oj -closed set U
mY.

(b) pairwise pgpr -continuous if {'(U) is (i,j)- pgpr closed in X, for each cj-closedset Uin Y.
(c) pairwise pre -continuous if f(U) is (i,j)-pre closed in X, for each oj-closedset UinY.

(d) pairwise o -continuous if {'(U) is (1,j)-a closed in X, for each oj-closed set UinY.

(e) pairwise pre-semi-continuous if ' (U) is (i,j)-pre-semi closed in X, for each o; -closed set U
inY,
(f) pairwise gspr -continuous if £~ (U) is (i,j)-gspr closed in X, for each o -closed set Uin Y.

(g) pairwise gsp continuous if f'(U) is (i,j)-gsp closed in X, for each o;-closedset UinY.

379



On Regular Pre-Semiclosed $Sets in Bitopological Spaces
Definition 4.2 A function f: (X, 11, 12) = (Y], 61, 62) is pairwise rps-continuous if 1(U) is

(i,))-rps closed in X, for each oj -closed set Y in Y.
Theorem 4.3 Every pairwise continuous fun¢tion is pairwise rps-contintious.
Proof, Let £: (X, 71, 12) = (Y, 61, 62) be pairwise continuous. Let U be a oj -closed setin Y .

Then £ (1) is T;-closed in X. Since every T{ -closed set is (i,j)-rps closed , we have f is pairwise
. y Yy

rps-continuous.

The converse of the above theorem need nat be true in general. The next example supports our

claim.
Example4.4: Consider an identity function|f : (X, 11, 12) = (Y, 01, 62) with X=Y={a,b,c}, 11
—{0,{a} X} 72 = {0, {a}.{c}. (2,0}, X}, o1 ={d, {a}, [}, {a,c},Y} and o2 = {4, {a,b},Y}.Then {c} is
pairwise rps-continuous but not pairwise continuous.

Since every Tj-semi-pre-closed,(i,)-p gpr-closed,t;-pre-closed,j-a-closed sets are (i,))-rps-
closed, we have every pairwise semi-pre gontinuous, pairwise pgpr continuous , pairwise pre
continuous, pairwise o-continuous mappings are pairwise rps-continuous. But the converse of
the abc;ve need not be true.
Exampled.5; Consider an identity function|f : (X, 11, 1) = (Y, 61, 62) with X=Y={a,b,c,d}, 11
={,{a},X}, w = {§{a},{b}.{a,b},{bc}.{abe}.X}bor ={o.{a}.{c}.{ac},Y} and o=
{$,{a},{b},{c},{a,b},{bc},{a,bc},Y} then| {bc.d} is pairwise rps-continitous but not pairwise

semi-pre continuous.
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Example 4.6: Consider an identity function f: (X, 71, ) = (Y, o1, o) with X=Y={ab,c}, 1,
=10, {a}.X}, 1= {9, {a}, {c}. {a,c} X}, 01 ={9, {a.c}, Y} and 0,={4, {b},{ ab},{ b.c}.Y}, then {a}
and {c} are pairwise rps-continuous but not pairwise pgpr continnous, pairwise pre continuous
and pairwise a-continuous.

Since every (i,j)-rps-closed set is 7-pre-semi-closed , (i,j)-gspr-closed , (1,j)-gsp-closed ,
we have every pairwise rps-continuous mapping is pairwise pre-semi continuous, pairwise gspr
continuous, pairwise gsp continuous. But the converse of the above need not be true.

Example 4.7: Consider an identity function f: (X, 1), 12) = (Y, o1, G2) with X=Y={ab,c,d}, 1)
=e{a} X} ., w = {¢{aL{bL{ab).{be}.{abc}.X}, o  ={b{aclY} and
or={$,{c}.{a,c}.{b,c},{ab,c},Y}, then {b} is pairwise pre-semi continuous but not pairwise rps
continuous.

Example 4.8 Consider an identity function f : (X, 1, 15) — (Y, o1, 03) with X=Y={a,b,c}, 1; |
=0,(3X} = (0,2}, (e}, (e} X}.o1 {4, {ac}.Y} and 0,={4,{b},Y} then {ac} is pairwisc
gspr continuous and pairwise gsp continuous but not pairwise rps-continuous.

Theorem 4.9 The following are equivalent: For a function f : X,t,t2) = (Y, 01,02)

(a) f'is pairwise rps continuous.

(b) '(U) is (i.j) 1ps open for each oj-open set Uin Y, i =j,1,j =1, 2.

Proof. (2) = (b): Suppose that fis pairwise rps contimuous. Let A be oj—openin Y . Then A" is
oj-closed in Y . Since f is pairwise rps-continuous, we have '(A%) is (i) rps closed in X, 1 #j

and i, j = 1,2. Consequently, { '(A) is (1)) rps open in X.
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(b) = (a) Suppose that £'(U) is (i,j) rps open
V be o closed in Y . Then V© is g;-open in

openin X, 1 #j and 1,j = 1,2. Hence (V) is

Definition 4.10: A function f: (X, 71, ©2) = (]

(a) pairwise Pre semi-irresolute if f ') is
closedsetUinY,i#jandi,j=1,2.

for cach o; -openset Uin Y ,i #j and i,j = 1,2. Let
Y . Therefore, by our assumption, f 'oVE isij) ps
(i,j) rps closed in X. This completes the proof.

Y, C1, G2) is

(i,j)- Pre semi closed in X for each (i,j)-Pre semi

(b) pairwise gspr-irresolute if £ (U) is (i,j)-gspr closed in X for each (i,j)- gspr closed set U in Y

i andi,j=12.

(c) pairwise gsp-irresolute if £'(U) is (i,j)-gsp closed in X for each (i,j)-gsp closed set Uin Y , i

Fandi,j=1,2.

Definition 4.11: A function f : (X, 1, ©2) =

(1,j)-rps closed in X for each (i,j)- 1ps closed s

Concerning the composition of functions, we

Theorem 4.12: Let f: (X, 11, T2) = (Y, 01, G}

be two functions. Then
(a) If f and g are pairwise rps-irresolute, then

(b) If f is pairwise rps-irresolute and g is |
continuous.(¢) If f is pairwise Pre semi-irres

pairwise Pre semi -continuous.

(Y, 01, 62) is pairwise rps-irresolute if (U) is

etUinY,i #andi,j=1,2.
have the following.

) and g : (Y, 61, G2) = (Z, ph, fi2)

gof is pairwise rps-irresolute.

pairwise rps-continuous, then gof is pairwise 1ps-

olute and g is pairwise rps-continuous, then gof is

(d) If f is pairwise gspr-irresolute and g is pairwise rps-continuous, then gof is pairwise gspr -

continuous.

(e) If f is pairwise gsp-irresolute and g is {

continuous.

pairwise rps-continuous, then gof is pairwise gsp-
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(f) If f is pairwise rps-continuous and g is pairwise continuous, then gof is pairwise rps-

continuous.

Proof. Let f: (X, 11, 12) = (Y, 01,02y and g: (Y, o1, 02) = (Z, 11, i12) be pairwise rps-trresolute.
Let U be (i,j) -rps closed set in Z, , i #j and i, j = 1,2. Since g is pairwise rps-itresolute, g (U) is
(i,j) -rps closed in Y . Since f is pairwise rps-irresolute, (gon) ™' = f'[g”(U)] is (i,j) -rps closed in

X. Therefore, gof is pairwise rps-irresolute.
The proofs of (b)-(f) are similar.

But the composition of two pairwise rps-continuous functions is not a pairwise rps-continuous

function in general as shown in the following example.

Example 4.13 Consider a function f: (X, 11, 12) = (Y, 61, 03) and g : (Y, 61, 62) = (7, 1, p2)
be identity functions with X=Y=7Z={a,b,c}, 11 ={¢,{a}, X} ,12={$,{a},{c}.{a,c}, X}, O} _
={¢.{a},{a,c},Y} and o:={4,{b},{a,c},Y} , ={d, {a}.{a,b}{a,c},Z}and p;={¢,{b},Z} then for a
tto-closed set {a,c}in Z, (gof) ' ({a, ¢}) = {a, ¢ } is not (i,j) -rps closed in X. Hence gof is

1ot pairwise rps-continuous.

Definition 4.14: A function f : (X, 11, 12) = (Y, 01, 02) is pairwise pre rps-continuous if f "y is
(i) -1ps closed in X for each oj-semi closed set UinY ,i # andi,j=1,2.

Obviously every pairwise pre rps-continuous function is pairwise rps-continuous,

But -it is not reversible. It is shown in the following example.

Example 4.15 Consider a function f : (X, 11, 12) = (Y, o1, 02) be an identity function with

X=Y={a,b,c}, 1 = {$.{a}.{c},{a,c}.X},12={¢,{a},X},01 ={9, {b},Y}and 0,={¢,{a},{c},{a,c},Y}
then f is pairwise rps-continuous but not pairwisc pre rps-continuous ,since the o -semi closed

set {a} in Y is not (i,j)-rps closed in X,
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Definition 4.16 A function f: (X, 11, 12) =

closed for each 1j -closed set Uin X, i # and

Definition 4.17 A function f: (X, 11, 12)

1ps closed for each 1 -semi closed set Uin X
5. Pairwise RPSO-connected space

Definition 5.1 A bitopological space (X, 11, 1

(Y, o1, 02) is pairwise rps-closed if f{U) is (i,j) -1ps

i,j=1.2.

(Y, 61, 02) is pairwise pre rps-closed if f{U) is (i,j)-

.1 #andi,j=1,2.

») is pairwise RPSO-connected if X

cannot be expressed as the union of two nonegmpty disjoint sets A and B such that

[A Nr-rpscl(B)] v [12-rpscl(A) NB}=4¢.

Suppose X can be so expressed then X is called pairwise RPSO-disconnected and

we write X = A\B and call this pairwise RPS{-separation of X.

Theorem 5.2 The following conditions are equivalent for any bitopological space.

(a) X is pairwise RPSO-connected.

(b) X cannot be expressed as the union of twb nonempty disjoint sets A and B such that Aist, —

ps open and B is 1,-rps open.

(c) X contains no nonempty proper subset which is both 1; —rps open andr,-1ps closed.

Proof. (a) = (b) : Assume that X is pairwisg

RPSO-connected. Suppose that X can be expressed

as the union of two nonempty disjoint sets A and B such that A is t; —1ps open and B is 15-1ps

open. Then A NB = ¢. Consequently A B

12-1ps cl{A) MB =¢. Similarlywe can prove A

E. Then ty-1ps cl(A)s T2-IpS cl(B®) = B€. Therefore,

N1, —1ps cl(B) = ¢. Hence [AN 1) —1ps cl(B)ju[Ts-

1ps cl(A) MB] =¢. This is a contradiction to the fact that X is pairwise RPSO-connected.
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Therefore,X cannot be expressed as the union of two nonempty disjoint sets A and B such that A

is T; —rps open and B is 1,-rps open.

(b)=> (c) : Suppose that X cannot be expressed as the union of two nonempty disjoint sets A and
B such that A is 7| —rps open and B is t,-1ps open. Suppose that X contains a nonempty proper
subset A which is both 1; —rps open andt,-1ps closed. Then X = A U A® where A is T,-1ps open,
AS is 1p-1ps open and A, AC are disjoint. This is the contradiction to our assumption. Therefore,

X contains no nonempty proper subset which is both 7;—1ps open and 1,-rps closed.

(¢)= (a) : Suppose that X contains no nonempty proper subset which is both 7;—rps open and 1,-
tps closed. Suppose that X is pairwise RPSO-disconnected. Then X can be expressed as the
union of two nonempty disjoint sets A and B such that [A N1;—rps cl(B)] W [T2-rps cl(A) NB] =
¢. Since A NB = ¢, we have A = B® and B = A®. Since 1-1ps cl(A) NB = ¢, we have To-1ps
cl(A) c B®. Hence t2-1ps cl(A) c A. Therefore, A is T2-1ps closed. Similardy, B is 1,—rps closed.
Since A = B, A is 1—rps open. Therefore, there exists a nonempty proper set A whica is both
Ti-1ps open and Tp-rps closed. This is the contradiction to our assumption. Therefore, X is

pairwise RPSO-connected.

Theorem 5.3 If A is pairwise RPSO-connected subset of a bitopological space (X, 13, 12) which
has the pairwise RPSO-separation X = C\D, then Ac Cor Ac D,

Proof. Suppose that (X, T(, T2) has the pairwise RPSO-separation X = C\D. Then X = C WD
where C and D are two nonempty disjoint sets such that [C Mw;—1ps cl(D)] v [t2-1ps cl(C)MD]
=¢. Since C MD =¢, we have C = D and D = CF. Now, [(CNA)N 1-1ps cl(DNA)U[T2-1ps
c{CMA)YNDMA)] < [Crey—rps cl(DYV[ To-1pscl(C)MD] = ¢. Hence A = (C MPANDNMA) is
pairwise RPSO-separation of A.Since A is pairwise RPSO-connected, we have either (C NA) =
¢ or (D NA)=¢. Consequently, A = C° or A= D. Therefore, Ac Cor Ac D,
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Theorem 5.4 If A is pairwise RPSO-connectg
pairwise RPSO-connected.
Proof. Suppose that B is not pairwise RPSQO
nonempty disjoint sets such that [C N 1)—1ps ¢
RPSO-connected, we have Ac CorAc D
cl(A) € D Muz-rps cl(C) = ¢. Therefore, ¢ O
C=¢if Acg D {by Theorem 5.3}.This i

nonempty. Therefore, B is pairwise RPSO-coj

d and Ac B < t)-1ps cl(A) Mrp-ps cl(A) then B is

connected. Then B = C UD where C and D are two
E1(D)] W [to-1ps cl(C)MD] = ¢. Since A is pairwise
Suppose Ac C. Then D c D NB ¢ D N1p-1ps
< ¢. Consequently, D = ¢. Similarly, we can prove
5 the contradiction to the fact that C and D are

inected.

Theorem 5.5 The union of any family of p?.irwise RPSO -connected sets having a nonempty

intersection is pairwise RPSO -connected.
Proof. Let I be an index setand 1 € I. Let A
with NA; # ¢. Suppose that A is not pairwisg

are two nonempty disjoint sets such that [C (]

= UA; where each A; is pairwise RPSO-connected

RPSO-connected. Then A = CUD, where C and D

r1—1ps cl(D)] U [ta-1ps cl(C) ND] = ¢. Since A; is

pairwise RPSO-connected and A; < A, we have A; < C or A; ¢ D. Therefore, U(Aj)) < C or

U(Aj)) € D. Hence, A < C or A< D. Since
Consequently, x € A. Therefore, x € C or X

xgD. Therefore, A ¢ D. Therefore, A< C. T

shows that A is pairwise RPSO-connected.
Theorem 5.6 Let f: (X, 11, o) = (Y, 01, 07)

semi closed. Then inverse image of a &; -1ps d

Ai 5, we have x € NA;. Therefore, x € A for all i.
e D. Suppose x € C. Since C N D= ¢, we have

therefore, A is not pairwise RPSO-connected. This

be a pairwise continuous bijective and pairwise pre

losed set in Y is 1; a1ps closed set in X.
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Theorem 5.7 Let f: (X, 11, 12) = (Y, 01, 02) be a pairwise continuous bijective and pairwise pre
semi closed function. Then the image of a pairwise RPSO-connected space under f is pairwise

RPSO-connected.

Proof. Let f: (X, 71, 12) = (Y, 61, 03) be pairwise continuous surjection and pairwise pre semi
closed. Let X is pairwise RPSO-connected. Suppose that Yis pairwise RPSO-disconnected. Then
Y =AU B where A is 6, 1ps open and B is o, 1ps open in Y . Since f is pairwise continuous and

pairwise pre semi closed, we have f™'(A) is t; rps open and £ (B) is 1, rps openin X. Also X

=f'(A) U {'(B), £'(A) and f"'(B) are two nonempty disjoint sets. Then X is pairwise RPSO-
disconnected. This is the contradiction to the fact that X is pairwise RPSO-connected. Therefore,
Y is pairwise RPSO-connected.

6. Pairwise RPSO-compact space

Definition 6.1 A nonempty collection & = {A;, i € I, an index set} is called a pairwise rps-open
cover of a bitopological space (X, 1y, 12) if X = UA; and € < 1-RPSO(X, 71, 12) U 12 -RPSO(X,
T1, T2) and £ contains at least one member of 1;-RPSO(X, 71, 72) and one member of 1 -RPSO(X,
T1, T2)

Definition 6.2 A bitopological space (X, 1y, 12) is pairwise RPSO-compact if every pairwise rps-
open cover of X has a finite subcover.

Definition 6.3 A set A of a bitopological space (X, 1, 15) is pairwise RPSO-compact relative to

X if every pairwise tps-open cover of B has a finite subcover as a subspace.

Theorem 6.4 Every pairwise 1ps-compact space is pairwise compact,
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Proof. Let (X, 1y, 12) be pairwise RPSO-comp
open cover of X. Then X =UA;and L € 11\ 1

member of 1;. Since every Ti-open set is T; -Ips

15) U T2 -RPSO(X, 11, T2) and { contains at

member of 1; -RPSO(X, 71, 12). Therefore, §

act. Let £ = {A;, 1 € L, an index set}be a pairwise
» and £ containsat least one member of 1) and one

open, we have X = UA, and § ¢ 71)-RPSO(X, 1y,

east one member oft;-RPSO(X, 71, 12) and one

is the pairwise rps-open cover of X. Since X is

paitwise RPSO-compact, we have & has the firjite subcover. Therefore, X is pairwise compact.

But the converse of the above theorem need nd

t be true in general.

Theorem 6.5 Let f: (X, 11, T2) = (Y, 01, 62) bie a pairwise continuous, bijective and pairwise pre

semi closed. Then the image of a pairwise RPSO-compact space under f is pairwise RPSO -

compact.

Proof. Let f: (X, 11, ©2) = (Y, 01, 02) be pajrwise continuous surjection and pairwise pre semi

closed. Let X be pairwise RPSO -compact. Let £ = {A;, i €], an index set} be a pairwise rps-

open cover of Y . Then Y = UA; and £ ¢ 1|-RPSO(Y, 01, 62) U 62 -RPSO(Y, oy, G3) and &

contains at least one member of 61 -RPSO(Y, b1, 62) and one member of o2 -RPSO(Y, o1, 62).

Therefore, X = f'[W(A)] = f'(Ay) and £

yc 11-RPSO(X, 1, 12) W T2 -RPSO(X, 11, 12) and

(&) contains at least one member of 7,-RPSO(X, 11, T2) and one member of 7, -RPSO(X, 11,

13). Therefore, f 1(Q) is the pairwise rps-open cover of X. Since X is pairwise RPSO-compact,

we have X = Uf (A, i=1ton. = Y = f(X)FU(A;), i= 1 to n.Hence, ¢ has the finite subcover.

Therefore, Y is pairwise RPSO-compact.

Theorem 6.6 If Y is 1;- rps closed subset of fa pairwise RPSO-compact space (X, 11, T2), then Y

is 7,-RPSO compact.
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Proof. Let (X, 11, 1) be a pairwise RPSO-compact space. Let £ = {A;, i €, an index set} be a 1,-
rps open cover of Y . Since Y is ;- rps closed subset, Y® ist;- 1ps open. Also § UYC =Y® U{A,
i € 1, an index set} be a pairwise rps-open cover of X. Since X is pairwise RPSO-compact, X =

YCUA| U...UA Hence Y= A, U .... U A,. Therefore, Y is 1--RPSO compact.
Since every t)-closed set is 1;-rps closed, we have the following.

Theorem 6.7 If Y is t,.closed subset of a pairwise RPSO-compact space (X, 71, 12), then Y is 1o-

RPSO compact.

Theorem 6.8 If (X, 1;) and (X, vz ) are Hausdorff and (X, 1y, 12) is pairwise RPSO-compact, then

T1=T2.

Proof. Let (X, 71) and (X, 12) be Hausdorff and (X, 1;, 1) is pairwise RPSQ-compact, Since
every pairwise RPSO - compact space is pairwise compact, we have (X, 1, ) and (X, 13 ) are
Hausdorff and (X, 1, 72) is pairwise compact. Let F be 1;-closed in X. Then F€ ist,- open in X,
Let £ = {A,, i € I, an index set} be the T,-open cover for X. Therefore, LUFC is the pairwise open
cover for X. Since X is pairwise compact, X =F“ U Al U ...\ An. Hence F = Al U ... U An.
Hence F is t-compact. Since (X, 12) is Hausdor{, we have F is 1,-closed. Similarly, every T

closed set is 1)-closed, Therefore, 1,= 1> .

589



O

) Regular Pre-Semiclosed Sefs in Bitopological Spaces

References:

{1]

[3]

[7]

[8]

Anitha M and P Thangavelu (2005) Of
Ciencia Indica 31M (4):1035-1040.

Jelic M (1990) A decomposition of pa
Math.Ser.3:25-29,

Khedr FH, SM Al Areefl and T Noiri {

bitopological spaces. Indian J. pure apj

h Pre-Generalized Pre-Regular-Closed sets. Acta

irwise continuity. J.Inst. Math. Comput, Sci.

1992) Precontinuity and semi-precontinuity in

b1, Math. 23(9): 625-633.

Levine N (1970) Generalized closed séts in topology. Rend. Circ. Mat. Palermo19(2):89-

96.

Maheshwari SN and R. Prasad (1977/
in bitopological spaces. Math. Notae 2

78) Semi-open sets and semi-continuous functions
b: 29-37.

Sampath Kumar S (1997) On a decomposition of pairwise continuity. Bull. Cal. Math.

Soc. 89: 441-446,

T. Shyla Isac Mary and P.Thangavely On Regular Pre-Semiclosed Sets in Topological

Spaces-KBM  Journal
20101 (1): 917

of Mathematical

Sciences & Computer Applications

Veerakumar MKRS (2002) Pre-semi-closed sets. Indian J. Math 44 (2): 165-181.

590




	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46

