International Journal of Engineering & Technology, 7 (4.10) (2018) 913-916

International Journal of Engineering & Technology

Website: www.sciencepubco.com/index.php/IJET

SPC

Research paper

On W-R, Spaces in Supra Topological Ordered Spaces

K.Bhagya Lakshmi **, V. Amarendra Babu?

! kkr&ksr institute of technology and sciences ,vinjanampadu,Guntur.
2 Acharya Nagarjuna university,Nagarjuna Nagar.
*Corresponding author E-mail: mblakshmil2@gmail.com

Abstract

In this chapter we define some new separation axioms of type W*-R, We also discuss the inter-relationships among these separation
properties along with several counter the manuscript should contain an abstract.
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1. Introduction

Definition1.1 [1, 2] A sub family p of Y is called a

Supra topology on Y if

0] Y, 0ep

(i) If Biep for all icj, then UBep. (Y,u) is call a STS.
Supra open sets in (Y, ) are the elements of . and their
complements call supra closed sets and it is denote by

Cc

Definition 1.2[1,3]

(a).For any set P, cI*(P) denotes the supra closure and defined as

cl*(P) = n{Q:Q is supra closed and PcQ}

(b). For any set P, int"(P) denotes the supra interior and defined as

int"(P) = u{Q:Q is supra open and P o Q}

Definition 1.3

A STOS [6] is (Y,u, <), where pisa STS on Y and < is a partial

orderon Y.

Let (Y,u) be a STS and A be a subset of Y. The interior of A (de-

noted by int* (A)) is the union of all open subsets of A and cI* (A)

is the intersection of all closed super sets of A that is closure of A.

C(A) denotes the complement of A.

Let (VY,u,<) be a supra topological ordered space[6]. For any ac A,

[4,-] = {beA /b <&} [-, 4] = {beA/b > &} [7]. Asubset Aof a
supra topological ordered space (Y, u, <) is said to be increasing
[7] if A = i*(A) and decreasing [7] if A = d*(A), where i(A) =
Useald, —] and d* (A) = Usea[<, 4]. A subset of a supra topologi-
cal ordered space (Y,u,<) is said to be balanced [7] if it is both
increasing and decreasing.

NOTE: Throughout this paper STS means Supra Topological
space and STOS means Supra Topological Ordered space.

Definitions 1.4

Any subset A of a STOS(Y,,<) is called a semi-open [3] (resp. a
semi-closed [3], a pre-open [4], a pre-closed, an a-open [3,4], an
a-closed [3,4], a B-open [5] (or a semi-pre-open), a B-closed [5]
(or a semi-pre-closed ) if Ac (int* (A)) (resp. int* (cI* (A)) c A A
cint* (cl* (A)), cl* (int* (A)) < A, Acint* (cI* (int* (A))), cI* (int*
(" (A)) c A, A ccl® (int* (cI* (A))), int* (cI* (int* (A))) < A).

We have used the following supra topological spaces in this paper.

Examples 15
1 LetY= {n1, x1,61} and g = {¢, Y, {m} Oat {a.add s
2 LetY = {n1. 21,61} and o = {¢, Y, {nxad {neid}. ;3. Let
= {1, x1,e1} and pg = {¢Y {n,.e.} {x.ald} s 4 Let Y =
{771,)(1,81} and g = {d):,Y: {m.xa} {x1.e}} 5 5 Let Y’ =
{1, x1,61} and ps = {9, Y: Lat mixak {ned}. ;s 6. Let Y’ =
{oxyeyand e ={, Y, {ee} fmxad a3t 7. LetY =
{nux,e} and 7 = {4, Y. {xu} {a} {m. a} {mal
{663} 5 8 Let Y = {n1,x1,6} and pg = {4, Y, {m} {a}
{U1:X1}: {1 ad {enmd} 9. Let Y= {n1, x1,61} and pg = {4,
Yv {771}! {771181}! {Xllel}}'

Increasing, Decreasing, And Balanced Type Sets
We obtain increasing, decreasing, and balanced type sets from the
below partial orders

Example 1.6 Let Y={ny, x1.&} <1 = {01, M), (rws 1), (&1,
&), (1, x1), Oy €1), (1, €1) -
Increasing sets are {¢, Y, {&1} {x1, €13}

Decreasing sets are {¢, Y, {1}, {n1.x1 3}
Balanced sets are {¢, Y}.

Example 1.7 LetY = Mo x,6d <2 = {1 m), O xa)s (&1,
&), (1, x1), (&1, x2)}- )
Increasing sets are {&, Y, {x1}, {n1.x1} {61}

Decreasing sets are {¢, Y, {1}, {&.}, {n1.61}}
Balanced sets are {¢, Y}.

Example 1.8 LetY = Mo xa} <s={mm1), Gaxa),
(e1,&1), (M1.21)s (771,81)}-
Increasing sets are {¢, Y, {x1}, {e1}» {x1.613}

Decreasing sets are {¢, Y, n} uxat e}
Balanced sets are {¢, Y}

Definitions 1.9(1).[7] 10(Y) (resp. DO(Y), BO(Y)) denotes the
range of all increasing (resp. decreasing, balanced) open subsets of
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a topological ordered space (Y,u,<). I"C(Y) (resp. D*C(Y),
B"C(Y)) denotes the set of all increasing (resp. decreasing, bal-

anced) closed subsets of a Supra topological ordered space (Y, u,<).

For some of the following definitions please refer to [3],
[4], [5] and [7].

Definitions1.10. Let ‘A’ be a subset of a STOS (Y,u,<) is called
an increasing semi-open set (resp. a decreasing semi-open set, a
balanced semi-open set) if it is both an increasing and a semi open
(resp. a decreasing and a semi open, a balanced and a semi
open).Similarly we define for pre-open set, semi- pre-open set and
B-open set and their closed sets also.

Notations1.11. For a Supra topological ordered space (Y,u,<), the
following symbols for different types of collections of subsets of
Y are used.

IS(Y) (resp. D*SO(Y), B*SO(Y)) denotes the collection of all
increasing (resp. decreasing, balanced) semi-open subsets. Simi-
larly we denote I"SC(Y) (resp. D*SC(Y), B*SC(Y)) , I*PO(Y)
(resp. D*PO(Y), B*PO(Y)) ,IPC(Y) (resp. D*PC (Y),B*PC (Y))
denotes I"O(Y) (resp. D*aO(Y), B*aO(Y)) for pre-open, a-open
and p-open sets. I"aC(Y) (resp. D*aC(Y), B*aC(Y))a-closed sub-
sets. Similarly we denote for pre-closed, a-closed and B-closed
sets.

Definitions 1.12.A space (Y, ) is called a
R [8]cl* { Y }=G whenever Y €Gep
Semi- R, [8] if for Y eGeSO(y), scl{y}cG

Weakly- Rq [8] if N yey cl{y} = ¢.
Weakly- semi- Ry [8] if Nyeyscl'{y} = ¢
Weakly -o-Ro [8] if ey acl*{y} = ¢.
Weakly -B- Ro[8]if Nyey Bcl“{y} = ¢
Weakly -Pre- Ro[8] if Nyey pcl'{y} = ¢

N o gk~ wnNe

w

. W-R, Type Spaces in Stos:

Definition 2.1.A space (Y, p, <) is called a
Weakly-i#-o-Ry if Ny, eq iFacl{y} = ¢
Weakly-i#-pre-Ry if ey tpcl{y} = ¢
Weakly-i#-semi-R if Ny, ey i*scl{y} = ¢
Weakly-i#-Ry if N,y i*cl{y} = ¢
Weakly-d#-Ry if Ny ey dcl{y} = ¢
Weakly-b#-R, ifﬂyey b”cl{y} = ¢.
Weakly-d#-a-Ro if Nyeyd acl{y} = ¢
Weakly-d*-pre-Ry if Nyey d“pcl{y} = ¢
Weakly-d*#-semi-Ro if Myeyd*scl{y} = ¢
Weakly-d“-B-Ro if N yey d* Acl{y} = ¢

. Weakly-b#-o-Ro if Nyey b acl{y} = ¢

. Weakly-b*-B-R, if ) yey b* fcl{y} = ¢.
Weakly-bH-semi-Ry if(yey b*scl{y} = ¢.
14. Weakly-b#-pre-Ro if(, ey b*pcl{y} = ¢.

Theorem 2.2: Every weakly i#-R, space is a weakly R, space.
Every weakly R, space is need not be a weakly i#-R, space.

© © N o g~ e

[
®w N PO

E)ia}mple 23 Let Y = {7111)(1151}1 “: {q)v Yv {nl}v {nlv Xl}v {7711
&1
<={®1, m), O, X1 (&1, &), Ocn, M)y (81, M), (s €0)}-

Theorem 2.4: Every weakly i*-a-R, space is a weakly i*-pre-Rg
space.

Every weakly i#-pre-R, space is need not be a weakly i*-a-Rgy
space.

Example 2.5 LetY = {771x X1» E1}! = {¢l Y, {771}! {7]11 Xl}l
el <={m m), G, xa), (& &), (1, xa), (01, €0}

Theorem 2.6: Every weakly i*-a-R, space is a weakly i*-B-Rq
space.
Every weakly i#-B-R, space is need not be a weakly i*-a-Rg
space.

Example 27 LEt Y = {7711 Xll 51}1 H: {¢l Yl {771}! {7711 Xl}l
O &3 <= {1, 1), O xa)s (e1s 1), 04, X1), (1, &)

Theorem 2.8: Every weakly i#-semi-Rqspace is independent of
weakly i*-pre-R, space.
Proof: It follows from the following examples

Example 2.9: LetY = {n;, x1, &1}, p= {, Y. {m} Ol {n,
X 3={m1, m)s G xa)s (&1, &)y 0.x0)s (11, &)}

Example 2.10: Let Y = {ny, x1, &}, p= {, Y. {m, &} Oa alh
<= {(771! 771)! (Xil Xl)l (811 81)1 (Xil 771)}

Theorem 2.11: Every weakly i#-Rgspace is independent of weak-
ly d*-R, space.

Proof: It follows from the following examples

Example 2.12: Let Y = {0y, x1, &} v={o, Y, {1, x1} {1
81}}S = {(771! 771)! (Xil Xl)l (811 81)1 (771! Xl)l (7711 81)}

Example 2.13: Let Y = {1, x 6t v=1{ Y, {1, x1i}
i 13 ={1, m), 0as x1)s (&1s €0y (115 X0 (&1, X0}

Theorem 2.14: Every weakly d*-R, space is a weakly R, space.
Every weakly Rq space is need not be a weakly d* -R, space.

Example 2.15: Let Y = {1, x1 6} v=1{ Y, {1, &} s
&1} <={m1, 1), Ores Xa): (&1, &) 1, X1), (01, €1), (1) €0)3

Theorem 2.16: Every weakly i*-a-Ry space is a weakly o-Ry
space.
Every weakly a-R, space is need not be a weakly i* -a-R, space.

Example 2.17: Let Y = {771! X1 81}1 u= {d): Y, {771! Xl}l {Xll
&1} < ={m1, 1), 0ta, X1)s (&1s &1)s (M1, x2)s (&1, X1)}

Theorem 2.18: Every weakly b*-R, space is a weakly i*-Rg
space.

Every weakly i#-R, space is need not be a weakly b*-R, space.
Example 2.19: Let Y = {n;, x1. &} 1={0. Y, {ea} {01, xat
{1 & 13 ={01, m), O xa), (&1 &)y (11, x2)s (11, &0)3-

Theorem 2.20: Every weakly b*-R, space is a weakly d*-R,
space.

Every weaklyd*-R, space is need not be a weakly b*-R, space.

Example 221 Let Y = {1711 X1 81}, H: {¢1 Yr {nlr Xl}l {Xll
e} <={m, m), C0tas x1)s (&1s €1)s (M1, X2)s (&1, XD}

Theorem 2.22: Every weakly i#-a-R, space is a weekly semi-Rg
space.

Every weakly semi-R, space is need not be a weakly i*-a-Rg
space.
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Example 2.23:Let Y :{7711 X1 ‘91}1 “:{4)1 Yr {711}: {nlr Xl}r {Xlr
exh <= {1 M), O xa)s (810 &)y (15 X41), (81, x1)}

Theorem 2.24: Every weakly i#-a-R, space is a weakly pre-R
space.

Every weakly pre-Rg space is need not be a weakly i*-a-R, space.

Example 225Let Y :{771, X1 81}1 “:{d)r Yr {nl}r {nlr Xl}r {Xlr
e1th <= {1 m)s 0wy Xa)s &1y 1)y M1 Xa)s (€1, M) (&1, x0) -

Theorem 2.26: Every weakly i*-a-R, space is a weakly B-Ry
space.

Every weakly B-R, space is need not be a weakly i#-a-R, space.

Example 2.27:Let Y ={n4, x1, & }, u={¢, Y. {3 {m. kA
e1th <= {1 M)y 0wy x)s (&1 &1)s M1 X0)s (&1, 1) (&1, x0)}-

Theorem: 2.28: Every weakly i*-B-R, space is a weakly B-Ry
space.

Every weakly B-R, space is need not be a weakly i#-B-R, space.

Example 2.29: Let Y ={n;, x1, &1}, u={¢, Y. {m} {m. x.}.
{)()1}: e1th <= {1 M), (ns xa)s (&1s 1), 15 Xa)s (11s &1) (s
&)}

Theorem 2.30: Every weakly i#-semi-R, space is a weakly semi-
R, space.

Every weakly semi-R, space is need not be a weakly i#-semi-R,
space.

Example 2.31: Let Y = {1 x0 6t v=1{6 Y, {1, x1} {1
e 1} <={n1, 1), Cas x1)s (E1s &)y 110 x)s 1, €1)y Oras €0)3

Theorem 2.32: Every weakly d*-semi-R, space is a weekly semi-
Ry space

Every weakly semi-R, space is need not be a weakly d*-semi-R,
space

Example 2.33: Let Y = {7711 X1» Cl}v U= {q)v Yv {nlv gl}v {le
e}y <={m1, m), Otws xa), (&1, 1), 01, Xa), (11 &)}

Theorem 2.34: Every weakly i#-pre-R, space is a weakly pre-R,
space.

Every weakly pre-R, space is need not be a weakly i*-pre-R,
space.

Example 235 Let Y = {7711 X1 gl}v “: {q)v Yv {nlv gl}v {Xlr Sl}}
<= {1, M), Ows X1)s (€15 €1), (01, xa)s (61, X1)}

Theorem 2.36: Every weakly b*-a-R, space is a weakly d*-a-R
space.

Every weakly d*-a-R, space is need not be a weakly b*-a-Rg
space.

Example 237 Let Y = {r’lv X1 gl}v “: {q)v Yv {nlv Xl}v {Xlr
e}y <={m, m), (tws x0), (&1, 1), (01, X0)s (&1, X1)}

Theorem 2.38: Every weakly i*-a-R, space is independent of
weakly d*-a-R, space.
Proof: It follows from the following examples

Example 2.39: Let Y = {Tl1x X1» E1}! u= {¢l Yl {771! Xl}l {Xll
&3} <={m, m), 0t Xa)» (&1, 1), (01, xa)s (&1, X1)}

Example 2.40: Let Y = {Tl1x X1» E1}! = {¢l Yl {771! Xl}l {Xll
&3} <={m, m)s Ctas xa)s (815 €1), Oca, 1)}

Theorem 2.41: Every weakly b*-pre-R, space is a weakly i*-pre-
Ry space.

Every weakly i#-pre-R, space is need not be a weakly b* -pre-R,
space.

Example 2.42: Let Y = {7711 X1» Cl}l u= {¢l Yl {771! 51}1 {Xll
e}l <={1 m): O x1): (&1 &)y (11, Xa)s (01, €D}

Theorem 2.43: Every weakly b# -pre-R, space is a weakly d*-
pre-R, space

Every weaklyd* -pre-R, space is need not be a weakly b* -pre-R,
space

Example 2.44: Let Y = {n;, x1, &}, p= {, Y. {m. &} {a
&3} <={01 m): (as x1), (&1s &)y (115 X1 (&1, Xa)}

Theorem 2.45: Every weakly b* -semi-Rg space is a weakly i#-
semi-Ry space.

Every weakly i# -semi-R, space is need not be a weakly b* -semi-
R, space.

Example 2.46: Let Y = {ny, x1, &1}, p={¢, ¥, {n1, xa} {1,
&3} <={01 m): (s x1), (&1 €1)s 1, Xa)s (71, &1)}

Theorem 2.47: Every weakly b* -semi-R, space is a weakly d*-
semi-R, space

Every weakly d*-semi-R, space is need not be a weaklyb*-semi-
Ry space

Example 2.48: LetY = M xat p={4 Y, {1, x1} s
e}t <={1, 1), 0w, x1)s (&1, €1)s (M1, X1), (&1, x1)}

Theorem 2.49: Every weakly b* -B-R, space is a weakly i#-B-Ry
space.

Every weaklyi* -B-R, space is need not be a weakly b* -B-R,
space.

Example 2.50: Let Y = {771! X1 81}1 u= {¢: Y, {771! Xl}l {Xll
e}t <={1, 1), 0w, X (&1, &1)s (1, X1), (01, &)

Theorem 2.51: Every weakly b#* -B-R, space is a weakly d*-B-Ry
space

Every weakly d*-B-R, space is need not be a weakly b* -B-R,
space

Example 2.52: Let Y = {1711 X1, 81}, U= {¢1 Yr {nlr Xl}l {Xll
e}t <={1, 1), 0w, X1 (&1, €1)s (M1, X1), (&1, X0)}

Theorem?2.53: Every weakly i#-B-Rqspace is independent of
weakly d*-B-R, space.
Proof: It follows from the following examples

Example:2'54:|—9t Y :{171! X1 81}, H:{d)r Yr {nlr Xl}l {Xll
e}t <={®1, 1), Oa, X (&1, €1)s (01, X1), (01, &)
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Example 2.55: Let Y = {771, X1» ‘91}1 u= {4)! Yr {nlr Xl}r {Xlr
et <={®1nm)s Oay X1 (10 €1)s (1, X1)s (&1, X1)}

Theorem 2.56: Every weaklyi*-pre-Rospace is independent of
weakly d#-pre-R, space.
Proof: It follows from the following examples

Example: 2.57: Let Y = {771, X1» 81}1 U= {4)! Y1 {Xl}r{nlr )(1}1
{1 &3h <= {®m1, 1), Ons xa)s (&1s 1), M1, x0), (11, &)}

Example 258 Let Y = {771, X1 81}1 n= {4)! Yr {Xl}r{nlr )(1}1
{1 &3 <={®m1, 1), 0w x)s (e1s 1)y 11, Xa)s (61, x0)}

Theorem 2.59: Every weakly i#-semi-Rqspace is independent of
weakly d#-semi-R, space.
Proof: It follows from the following examples

Example: 2.60: Let Y ={ny, x1, &}, p= {9, Y, Oa3m. it
{1 &3 <={®m1, 1), Ons x)s (e1s 1), s xa) (11, &)}

Example 2.61: LetY ={n,, x1, &}, p= {9, Y. {e: 3 {m. i
O &3h < ={®m1 1), Oas x1)s (e1s 1) (1, Xa)s (1, 1)}

Theorem 2.62: Every weakly d*-pre-R, space is a weakly pre-Rg
space.

Every weakly pre-R, space is need not be a weakly d*- pre-R,
space.

EXAMPLE 2.63: LetY ={n,, xi. &} p=4{0, Y, {ta 3 nw,

Xah 1 &b <={01 m)s Oy xa)s (&1 €0)s 010 Xa)s (04, €1,
(1, &)}

Theorem 2.64: Every weakly d*-a-Ry space is a weakly o-Rg
space.

Every weakly o-Ry space is need not be a weakly d*-o-Rq space.

EXAMPLE 2.65: LetY ={n;, x1. &1} n=4{0, Y, {a b {n.
xikb s &3y <={®1 m), O xa)s (e1s €1), 1, X1), (01, €1),

1. &)

Theorem 2.66: Every weakly d*-B-R, space is a weakly B-R,
space.

Every weakly B-R, space is need not be a weakly d*-B-Ro
space.

EXAMPLE 2.67: Let Y = {nlv X1 sl}v n= {q)v Yv {Xl}v{rllv Xl}v

{77)1:; e tt < ={®m, 1), Oas xa)s (E1s €1)s (1, X1)s (11, &) (ra,
&1

Theorem 2.68: Every weakly b*-a-R, space is a weakly i*-o-Rg
space.
Every weakly i*-o-R, space is need not be a weakly b*-a-Rg
space.

Example 2.69: Let Y = {nlv X1 gl}v u= {q)v Yv {Xl}v{nlr Xl}r
{1, &3t <={m1, m), O 1), (&1s €1) (01, xa)s (01, €0)}

Theorem 2.70: Every weakly b*-pre-R, space is a weakly i#-f-
Ro space.

Every weakly i#-pre-Ro space | need not be a weakly b* -B-R,
space.

Example 271 Let Y = {7’)1, X1 El}v “: {q)r Yr {Xl}r{nlr Xl}r
{1, &3t <={m1, m), O x0)s (&1, €1) (01, xa)s (01, €0)}

Theorem 2.72: Every weakly b* -pre-R, space is a weakly B-Ry
space.

Every weakly B -R, space is need not be a weakly b* -pre -R,
space.

Example 2.73: Let Y = {Tl1x X1» E1}! u= {¢l Yl {X1}:{771: Xl}l
{1 &3h <={@1, 1), (as x), &1y €1)s (M1, Xa)s (&1, X0}

Theorem 2.74: Every weakly b* -a-Rq space is a weakly i#-pre-
R, space.

Every weakly i#-a-R, space is need not be a weakly b* -a-Ry
space.

Example 275 LEt Y = {7711 Xll 51}1 H: {¢l Yl {51}1{7711 Xl}l
O &3h <={01 m)s (s x1), (&s €0)s (11, X2)s (71, €0)}

3. Conclusion

In this paper we establish the relation

Among increasing pre -R, space with other type of spaces
Semi - Ry, a-Rg space, B -Ro space that may be decreasing,
balanced type in supra topological ordered spaces.
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