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Abstract

The concept of a g operation on a new class of 8P¢-open subsets was defined. The comparisons were
made with all other existing open sets with this new open set. Here for the same topological space two
different operations g and o'are defined and a new concept of bioperation was introduced. The
concepts of [g, 0']-open sets and [g, @']-regular spaces along with some topological properties were
analysed. Two types of [g, 0']-closures were studied with their properties, and the submaximal spaces

were analyzed.
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Introduction

Kasahara (1979) defined the concept of a-closed
graphs of a function and explored an operation
approach on 7. Ogata (1991) had renamed the
operation o to operation y operation on t. For the
same topological space two different operations y
and y' are defined and a new concept of bioperation
was introduced by Umeshara et al. (1992) using
union of y and y' values. The same was assumed as
another type of bioperation using intersection of y
and y' values by them. Bioperation on a-open sets
was analyzed by Khalaf et al. (2015). A new class
of sets known as & Ps-open sets were introduced by
Vidhyapriya et al. (2020) by combining the ideas of
delta-pre openedPg-open sets. The concept of a o
operation on the collection of § Pg-open sets called
p-open sets in topological spaces was proposed y
Shanmugapriya et al. (2021). Some of the

Bioperation; closure; interior; regular space; submaximal space; §Pg-open set; o-

topological properties of g-open set was defined by
Shanmugapriya and Sivakamsundari (2023). Some
more properties of p-open set were also analysed by
Shanmugapriya and Sivakamsundari. In this article
the concepts of [g, o']-open sets and [, o']-regular
spaces and some of its topological properties were
analysed. Two types of [, o']-closures were studied
with itheir properties, and the submaximal spaces
were analyzed.

Preliminaries

The definition of §Pg-open set and its properties
were discussed in (Vidhyapriya et al., 2020) o-open
sets and it properties were discussed in
(Shanmugapriya et al., 2021; Shanmugapriya and
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Sivakamasundari, 2023; and

Sivakamasundari, 2023).

Shanmugapriya

Definition 2.1 Shanmugapriya et al. (2021). A
&-preopen subset A of a space X is called as a § Pg-
open set if for all x € A there occurs a semiclosed
set Finaway thatx € F € A.

The collection of all §P;-open sets is denoted by
8P;0(X, 1) or §P0(X).

Definition 2.2 Shanmugapriya et al. (2021).
An  operation o on SP0(X) is a
mapping o:8P;0(X) — P(X) such that H < H®
for every H € §P;0(X) where P(X) is the power
set of X and H? is the value of H under g.

Definition 2.3 Shanmugapriya et al. (2021).
Let (X,7) be a topological
6P;0(X) — P(X) be an operation on 6P;0(X). A

space and o:

nonempty set A of X is called a g-open set if for all
x € A there occurs a §Ps-open set H such that x €
Hand H?c A

Proposition 2.4 Shanmugapriya et al. (2021).
Every p-open set is a §Pg-open set.

Proposition 2.5 Shanmugapriya et al. (2021).
The union of any class of g-open sets in X is o-
open.

Definition 2.6 Shanmugapriya et al. (2021).
Let (X, ) be any topological space. An operation g
on 8P;0(X) is said to be regular,-operation if for
each x € X and for every pair of §Pg-open sets
H,and H, in a way that both containing p there
occurs a 6P -open set F containing x such that
Fe € H,% n H,°.

Definition 2.7 Shanmugapriya et al. (2021). A
topological space (X, t) with an operation o on the
collection of §P;0(X) is said to be p-regular space
if for given x € X and for each 6Pg-open set H
containing x , there occur a &P -open set F

containing x such that F¢ € H.

Definition 2.8 Vidhyapriya et al. (2020) The
point x in X is called §Ps-closure of A if and only
if AnH # @ for every §Ps-open set H having x. It
is denoted by 6PsCL(A).

Statement 2.9 Shanmugapriya et al. (2021). If
o is regular, -operation on the collection of
SPs0(X) then Cl,y(A) U Cly(B) = Cl,(A U B) for
subsets Aand B of X.

Definition 2.10 Shanmugapriya et al. (2021).
An operation g on 6Ps0(X) is said to be an open-
p-operation if for every §Pg-open set H having x,
there occur a p-open set G containing x such that
G S HC.

Throughout this article ¢ and o' be two
operations defined on the collection of §Pg-open set

in topological spaces (X, 7).

[0, 0']-0pen sets

Definition 3.1. A topological space (X,7) is

equipped with two operations namely o
and o' defined on a &P; -open set is called
bioperation topological spaces on the collection of

6Ps-open set and it is denoted by (X, 7, 0,0").

Definition 3.2. Let o and ¢’ be two operations on
the collection of §P;-open sets of (X,7). A non-
empty subset A of X is said to be [o, o']-open if for
each x € A there occur a pair of §Ps-open sets U
and V having x in a way that U¢ n ve' c A. The
collection of all [p,0']-open sets is denoted by
[e,0"]O(X).

Statement 3.3. Let A and B be two subsets of (X, 7)
then the subsequent are true:
a. If Ais p-open and B is ¢'-open, then A n
B is [o, 0']-open.
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b. If A;is [o,0']-open for every i € I, then U
{A;|i € I} is [p, 0']-Open.

c. If Ais g-open then A is [g,0']-open for
any operation o'.

d. IfAisg-openifandonlyifAis [o,u]-

open when

u: 6Ps0(X) - P(X)

defined by U* =X for

6Ps0(X). we denote this operation [o, u]

is the operation

every UE€

as [o, X] also.

e. IfAis[g,0']-openthen A is 6Ps-open.
Proof. (a) Let A be p-open, then for each x € 4,
there occurs a §Ps-open set U in a way thatx € U
andUCc A .
Let B be o'-open, then for each x € B, there occurs
a 8P -open set IV in a way that x € V and ve' c B

2).

Let xe AnB, implies x€A and x €B.
Then from (1) and (2) there occurs a pair of 6Ps-
open sets Uand V having x in a way that U¢ < A
and Ve’ c B.
Hence, UenVe clUecA and UenVe C
ve' ¢ B.
Therefore, U¢nVe € AnNB . Thus, ANB is
[e, ¢']-open.
(b) Let x €U A; = x € A;, for some i and since we
have A4; is [0, 0']-open then there occurs a pair of
&dPg-open sets Uand V having x in a way that U¢ n
ve' ¢ A; implies
venve c A; CU A;. Hence U 4; is [o, 0']-open.
(c) Let x € A, since A is p-open, then there occurs a
6Pg-open set U in a way that x € U and U? C A.
Also X is ¢’ -open for any operation g’ .Therefore
x € Xand there occurs a §Ps-open set X in a way
that X' € X. Thus, U n X¢' = U C A.

Hence A is [g, o']-open for any operation o’.

(d) The necessity condition is obvious from (c). On
the other hand,
u: 8Ps0(X) » P(X) is the operation defined by
V#* = X forevery V € 6P;0(X). Then for every x €

let A be [o,u] -open when

A, there occur §Pg-open sets Uand V having x in a
way that U¢ n V¥ € A, thus U n X < A implies
U? < A. Hence A is p-open.

(e) Let A be [o, o']-open and then by Definition 3.2
for each x € A there occur a pair of §Ps-open sets
U and V having x in a way that U® n ve' c A. And
we know that U c U® and V < V¢ in a way that
UNV < Aandhence U NV is also a §Ps-open set.

Hence A is §Ps-open.

Remark 3.4. [p, X]0(X) = 00 (X).
Proof. The proof follows from Statement 3.3 (d).
Statement 3.5. Let ¢ and o' be regular, -
operations.

a. If Aand B are [p,0']-open then AN B is

[e, ¢']-open.

b. [e,0'1 0(X) isatopology on X.
Proof. (a) Let A and B be [, 0']-open sets and let
x € An B implies, x € Aand x € B. Forevery x €
A and since A is an [, o']-open set there occur a
pair of &Ps-open sets Uand V having x in a way
that U¢ nve' < A. And similarly for every x € B
and since B is an [p, o']-open set then there occurs
a pair of §Ps-open sets S and T having x in a way
that ¢ N T¢' C B.
Therefore, (U n Ve ) n(senTe) c
ANB=UnS)N (Ve nTY)cANnB.
Since ¢ and o’ be regular,-operations, there occurs
6Ps-open sets € and D having x in a way that
cecuenseandpe cve' nTe, Implies, C¢ N

D < AN B.Hence, AN B is [0, 0']-open.
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(b) The proof follows from (a) and Statement
3.3(b).

Note: The subsequent example shows that the above
statement is not true if o and o' fail to be be
regular,-operations.

Assume the space X ={h,i,j,k} and t=
{0, X,{h}, G}, (h, 1}, {h, j}, {h, i, 73, {h, i, K3}
SP,0(X) =

{0.%,03, U} th 3, {6, 7} (h i3, {0, K3 Let o
and ¢’ be two operation on the collection of §Ps-
open sets of (X, t) for every H € §Ps0(X)

X, if H={i}and H = {i,j}

o —pgeo =
H H {H, Otherwise

Here, g and @' are not regular,-operations.

Thus, [e,0'10(X) = {8, X, (i}, }, {h, i, j}. i, ), k}}
here {h,i,j} and {i,j, k} are
thi,j3n{i,j,k} ={ij} € [e,0']OX).

[o,0']-0pen set but

Definition 3.6. A space (X, 1) is said to be [g,0']-
regular if for each point x € X and every §Pg-open

set H having x there occur a pair of §Pg-open sets U

and V7 having x in a way that U¢ n ve' cH.

Statement 3.7. For a g-regular and ¢'-regular space
and [, o']-regular space the subsequent properties
hold:
a. (X,7)isa]p,0']-regular space if and only
if [0,0']0(X) 2 6P;0(X).
b. (X,t)isa [g,a]-regular space if and only
if (X, 1) is o-regular space.
c. If (X, 1) is p-regular and o’-regular then it
is [0, 0']-regular.
d. If (X,7) is a p-regular space and A is
[0, 0']-0open for an operation g’ then A is

0-open.

Proof. (a) Let [p,0']0(X) 2 §P;0(X) and x € X
and H be a §Pg-open set and x € H, then H is
[0, 0']-open. By Definition 3.2, there occur a pair of
6Ps-open sets Uand V having x in a way that U¢ N
Ve’ < H, then by Definition 3.6, X,7)isa [o,0']
regular space.

On the other hand, (X,7) is a [p, 0']-regular
space and let x € X and H be a §Ps-open set having
x. Then by Definition 3.6 there occur §Pg-open sets
Uand V having x in a way that U¢ n ve' cH.
Hence by Definition 3.2, H is [p, 0']-open also.
Thus, [0, 0'10(X) 2 6P;0(X).

(b) Let (X, 7) be a [o, a]-regular space and H be a
8Pg-open set having x. Since X is a [p, o]-regular
space, there occur a §Ps-open sets U and V in a way
that U¢ NnV? c Hand V° =X. Hence U NnX C
H = U? <€ H. Hence (X, 7) is a p-regular space.
On the other hand, let (X, 1) is g-regular and U be
a 8Ps-open set having x. Then, there occurs a 6 Pg-
open set F having x in a way that F¢ € H by
Definition 2.7. Also H 2 F¢ = FenX =FenX°
implies, (X, 1) isa [o, o]-regular space.

(c) Let (X,t) be both p-regular and o' -regular
spaces. Let x € X and H be a §Ps-open set having
x then there occurs a §Ps-open set U having x in a
way that U € H and also there occurs a §Pg-open
set V having x in a way that ve' c H.Hence, U2 N
ve' ¢ H, thus (X,7) isa[p, o']-regular space.

(d) Let (X, 1) be a p-regular space and A is [g, 0']-
open for an operation o'. Let x € X and H be a 6 Ps-
open set having x then there occurs a §Pg-open set
F having x in a way that F¢ € H also, let A be
[0, 0']-open then by Definition 3.2, for each x € A
there occur a pair of §Pg-open sets Uand V having x
in a way that UenVve cAsUcUNVC
V' CA>UNV=HCA, since FECHCA.

Hence A is p-open.
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[0, @']-closures and interiors

Definition 4.1. A subset D of (X, 1) is said to be
[0, 0] -closed set if its complement X —D is
[0, ']-open. The collection of all [g, o']-closed sets
is denoted by [o, 0']C (X).

Definition 4.2. For a subset A of (X,7) ,
[0, 0']CL(A) denotes the intersection of all [g,0']-
closed sets of (X, 1) having A. i.e, [, 0"]Cl(A) =n
{D|A < D,D € [p,0']C(X)}.

Statement 4.3. For apointx € X, x € [p,0']CI(A)
if and only if C n A + @, for every [p, 0']-open set
C having x.

Proof. Assume, x € [p,0"]CL(A) and suppose C N
A = @ for some [g, o']-open set C of X having x.
ThenAcS X — Cand X — Cis[p,0']- closed set
in X. Then [p,0']CI(A) € X — C, by Definition
4.2.Thus, x € X — C, which is a contradiction.
Hence CNnA # @ for every [o,0'] -open set C
having x.

To prove the converse, if x & [g,0']CL(A)
then there occurs a [g, o']-closed set D in a way that
AcDand x¢A so x¢D. Then X—D is a
[0, 0']-0pen set in a way that x € (X - D) and A n
(X - D) = @ contradicting our hypothesis. Thus

€ [0,0"] CL(A).

Statement 4.4. Let A and B be two subsets of a
topological space (X,7), then the subsequent
properties are true:
a. Ac o 0']CLA).
b. f AcB
[e,@"]CL(B).
c. A€o 0']CX) if
lo,0']CI(A) = A.

then [o,0']Cl(A) <

and only if

d. [e,0']Cl(A) € [e,0']C(X).
Proof. (a) Obvious.
(b) This follows from Definition 4.2.
(c) A € [o,0']C(X) if and only if A is the smallest
[0,0']-closed set having A. Hence by Definition
4.2, [o,0']CI(A) = A.
(d) Let A€o, 0'1Cl(A) by Definition
[0,0'1CI(A) =n {all [g, '] — closed sets having A }

4.2

Hence by (c) [o,0']CI(A) is a [, 0']-Closed set.
Therefore, [p, 0']CL(A) € [0,0']C(X).

Definition 4.5. For a subset A of (X, 1), Cl, ,/(4)
is defined as Cl,,(4) = {x e X|(VenVe)n

A + @, for every pair of §Ps-open sets Uand V

having x}.

Statement 4.6. In Definitions 4.1, 4.2 and 4.5, put
o' =X, then for a subset A of X the subsequent
properties hold:

a. [o,X]ClL(A) = o Cl(A).

b. [o,X]C(X) ={D|D is g-closed}.

C. Clpx(4) = Cl(A).
Proof. (a) By Remark 3.4, [0, X]0(X) = ¢ O(X),
hence [g, X]CI(A) = o CI(A).
(b) By Definition 4.1, [, 0']C (X)is the collection
of [0, 0']-closed sets. By Remark 3.4,
[0, X]0(X) = o O(X), implies [o, X]-closed set is
o-closed. Therefore, [0, X]C(X) = {D|D is o-
closed}.
(€) Clipx(A) = (x e X|(UnV*)N A # @, for
every pair of §Ps-open sets U and V having x}
={x e X|(U°nX)n A=+ Q,forevery §Ps-open
set U having x} = {x € X|U° n A # @, for every
8Ps-open set U having x} = Cl, (4).
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Statement 4.7.

a. For a subset A of (X,7), Cl[g,g:](A) c

[o, 0"]CL(A) but not conversely.

b. 8PsCI(A) € Cliy,q(A).
Proof. (a) Let x € Cl[gigz](A) and C be a [p,0']-
open set having x. By Definition 3.2. foreach x € C
there occur a pair of §Ps-open sets Uand V having
x in a way that venve cc. By Definition
45,(UnVe)NA#0=CnA=* 0. Therefore,
by Statement 4.3, x € [p, 0"]CI(A).
(b) Assume € 6P;CL(A), then by Definition 2.8,
ANnH=+=0, for every 8Ps-open set H having x.
Always H € H?, which impliesAnNH #@ S AN
H? =+ @. Similarly for another operation o’ we
have, ANH® %@ . Thus, An(HENH? )+ (.
By Definition 4.5, x € Cl[glgl](A) . Thus
8P5 CL(A) € Clgr(A).

Remark 4.8. [p,0']CL(A) € Cl[Q_Qr](A).
Statement 4.9. For a subset A of (X, ), then the

subsequent Statements are equivalent:

a. [e,0'1CL(A) = A.

b, Cligyn(A) = A.

c. Ais[p, e']-closed, i.e,

A € [o,0"1C(X).

Proof. (a) = (b) Let [p,0']CL(A) = A.
By Statement 4.7, Clj, ,(4) < [o,0']CL(A) thus,
A € Clpy 1(A4) € [0,0']1CL(A) = A.
Hence, Cl[wf](A) = A.
(b) = (c) Let Cl[QlQ:](A) =A. To prove A is
[o,0']-closed, i.e. X — A is [o, 0']-open.
let xeX—A=>x€ A= Cl[Q_Qr](A) , then there
occur 6Pg -open sets U and V having x, (UQ n
veynA=¢=U2nVe cX—A . Then by
Definition 3.2, X — A is [g,0'] -open. Thus (c).

(c) = (a) Let A is [, 0']-closed, by Definition 4.2,
[0,0']CL(A) = A, since A. is the smallest [g,0']-

closed set having A.

Statement 4.10. For a subset A of (X,7), the
subsequent statements are true:
a. If (X,7) is a [p,0']-regular space, then
Cligor(A) = [0,0'1CL(A) € 6P5CL(A).

b. Clper(le@'1CLA)) =

[0,0'1CL (Cllg, () = [0, '1CLCA).

Proof. (a) By Statement 4.7, Cl[Q,Q:](A) c
[e, 0"ICL(A).

To prove [g,0']CL(A) & Clj, ,11(A) when (X,7) is
a [o, 0']-regular space. Let x € [p, 0"]CL(A) , then x
belongs to every [g, o']-closed set having A. Let D
be a [, 0']-closed set in a way that A < D.
Suppose x € D, then x € X — D, where X — D is
[o,0']-open. Since (X, t) is a [o, 0']-regular space
then there occur a pair of §Ps-open sets U and V
having x in a way that U¢ n ve' c X — D. Which
wenveynp =9 Thus, x ¢

CI[Q‘Q,](A), which is a contradiction. Therefore x €

implies,

D. Hence, Cl[Q_Qr](A) = [0,0']Cl(A) € 6PsCL(A) ,
by Statement 3.7 (a).
(b) To

[o,0"]CL(A).
We  know AQCI[Q‘Q,](A) ,

prove,  [o,0']Cl (Cl[e.e’] (A)) -

[e,0'ICI(A) <
[0, 011 (Clfp qr1(4)) (1)
By Statement 4.7, Cl[Q_Qr](A) C [o,0']Cl(A), thus

o, 0']Cl (Cl[g,gr](A)> < [o, 0'1CI([e, 0'1CL(A)) =
[e.0']CL(A) )
From (1) and @) [o.@'1CL (€l (4)) =

[o, 0']CL(A).
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Next to
[e, ']CL(A).
We know that, A € 6P;Cl(A) = [o,0']Cl(A) S
8PsCL([0,0'1CL(A)) € Clyy ([0, 0'1C1(A)) €

[o.e'ICl(le, @'ICI(A)) = [0, 0'ICIA) by
Statement 4.7. Hence Cl[gygr]([g,g’]Cl(A))z

prove,  Cli, 1 (le '1CI(A)) =

[0,0'1CL(A). Therefore, cz[g,gl]([g,g']a(,q))z

[0, 0'1C1 (Clip () = [0, "ICL(A).

Statement 4.11. Let A and B be subsets of X.

a. IfAcB,then Cl[g_gr](A) c Cl[g_gr](B).

b.  Clier (AU B) € Cly(A) U Cly (B).

c. Ifgando’ are regular,-operation, then
Cl[gygr](A UB) = Cl[g_gr](A) U
Clioe(B)-

Proof. (a) Let x € Cl[glgr](A), then for every pair
of §Ps-open sets Uand V having x in a way that
wenveYyna=o= WUenve)nB = o.
Since A € B. Hence x € Cl[glgl](B).

(b) Letx € Clj, ,r)(A U B), then for every pair of
& Pg-open sets Uand V having x in a way that
Wenve)n (AUB) # @, then either U N A #
gorve' NB = @ - (1). Otherwise, U N A =
@ or Ve nB = @, which is a contradiction. Hence
by (1), x € Cl,(A) or x € Cly(B).Thus, x €
Cly(A) U Cly (B).

(c). Proof follows from Statement 2.9.

Statement 4.12. Let ¢ and o' be open -g-operation
and A be any subset of (X, 7). Then,

a. Cl,en(A) < [o @'ICLA).

b Clig,(Clig,)(A)) & Clipgr)(A).
Proof. (a) By Statement 4.7, we have Cl[gygf](A) c
[o,0']CI(A) . 1t is that

enough to prove

[0,0"]CI(A) € Clp, 11 (A) . Let x € [o,0']CI(A)
and let U and V be §Ps-open set having x .Since o
and o' are open -g-operation there occurs G and G’
inawaythat, x e G S U?andx € G' < ve' yeand
ve are o-open and o’-open sets. By Statements 3.3
(@) and 4.3,U°n ve'is [0, 0']-open set having x,
and since x € [p,0']CI(4), (U¢ N VQ') NA+0Q.
Hence x € Cl[g_gr](A). Therefore (a).

(b) The proof follows from (a) and 4.10 (b).

Definition 4.13. For a subset A4 of (X, t) and ¢ and
o' be two operations on the collection of P50 (X).
Int, 01 A) ={x|U?n ve' c A for some 6Ps-open

set Uand V having }.

Statement 4.14. For every subset A of (X,1),
Clig | (X = A) = X — Int, o1 (A).

Proof.

Clige )X — A) = {x € X|(Ue N V) n (X - A) =
@, for every pair of §Pg-open sets Uand V' having
x}={x e xX|(UenV?) & A, for every pair of

6P; -open sets U and V  having x}=

{x € X|x ¢ Int[g‘gl](A)} =X- Int[g_gr](A).

Definition 4.15. A subset N of a topological space
(X, 1) is called a [g, @']-neighbourhood of a point
x € X, if there occurs a [p, 0'] -openset Cin X ina
way that x € € € N. The collection of all [g,0']-
neighbourhood is denoted by [g,0'] N(x).

[0, 0']-submaximal Spaces

Definition 5.1. A subset A of X is called [g,0']-
dense in (X, 1) if X = [p, 0']CI(4).
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Definition 5.2. A bioperation-topological space
(X,t,0,0") is said to be [g, 0']-submaximal space
if every [p, o']-dense subset of X is [g, o']-open.

Example 5.3. X =1{hi,j} and
{0,x,{n},{i},{h,i}} = 6PsO(X). Let ¢ and o’ be

Let T=
two operation on the collection on §Ps-open sets
(X,7) for every H € §P;0(X).

SCLH, if he H v
H, if heH and H® =
{gsCl H, if H={h}
H, if H = {h}

|

Where, sC(X) = {0, X,{h},{i}, (3}, (hj}. (i3} =
9sC(X)

Then, [o0,0'10(X) = {®, X, {h},{i},{h,i}} .
Here [o, 0']-dense subset of X are X and {h, i} and
they are [o,0']-open sets. Hence (X,7,0,0')is a

submaximal space.

Definition 5.4. A bioperation-topological space
X,1,0,0") to be [o,0'] -extremely
disconnected if [g,0']CI(A) € [p,0']O(X) for
every A € [p,0']0(X).

is said

Statement 5.5. For a bioperation topological space
(X,7,0,0"), the subsequent are equivalent:
a. Xis [, 0']-extremely disconnected.
b. [o,0']ICI(A) N [o,0']ICI(B) = @ for every
disjoint [g, o']-open sets A and B.
¢. [o,0']Cl(A) n[o,0']CL(B)
[0, 0']CL(A n B), for every disjoint [g, 0']-
open sets A and B.
d. [, 0'1Cl(Intp, o (le, @'1CL(A)) N

[o,0']CI(B) =0 ,
[0, 0']-0pen sets A and B.

for every disjoint

Proof. Let

(b) = (a) [e,@’]CI(A) N
[o,0']ClI(B) = @, for every disjoint [p,0'] -open
sets A and B. Let C be [p, o']-open set in a way that
C and X — [p,0']CI(C) are disjoint [, '] -open
sets. [0,0'1CL(C) N [, 0'1CL(X — [e,0']CL(C)) =
@.

This [e,0"ICL(U) <
(Int[g,g:]([g,g’]Cl(U)) . Thus, [g,0']CL(U) is

hence X

implies that

[o,0'] -open, is [o0,0'] -extremely
disconnected.

(a) = (c) Let C be [o,0']-0open set in a way that
[o,0']CL(U) is [o,0'] -open set. Let for every
disjoint [p, 0']-open sets A and B, [p,0']ClL(A) N
[0, 0'1CL(B) < [0, '1CI([0, 0'1CL(C) N
[e,0'lCL(B)) €

[e,0']CI(AN B)

(c¢) = (b) Let A and B be disjoint [g, o']-open sets
by (c) [e,e']CI(A) n[g,@']ICI(B) < [o,0']CI(AN
B) =le,0'ICl(®) =0 . [e,@"ICL(A) N
[e,0']CL(B) = @.

(b) = (d) Let A and B be disjoint [g, 0] -open
sets. We know that Inty, [, '1CL(A) is [o,€']-

Hence

open also Int, 0 [o,0']1CI(A)NB =@, by (b)
[0, @']CL(Int, o [0, @'1CI(A)) N [0, 0"]CL(B) = @
(d) > (b) Let A and B be disjoint [g, '] -open
sets, by (@) [o,e'ICLlIntp, yle.@1CLAN) N
[o,0']CI(B) =@ we know that, [g,0']CI(4) S
[e, @']CL(Int[, o 0, @'ICI(A))

[0, 0"]CL(A) N [e, @"]CL(B) = ©.

Hence

Conclusion

The bioperation ¢ and o' defined on the collection
of 8Ps-open sets were defined here. The new open
set called [g, o']-open set were discussed along with
its properties such as regular spaces, regular
operation, closure and interior. Also the submaximal
space of this new open set were analysed. In future
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the continuity of this bioperation may be define and
extended.
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