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I. INTRODUCTION

Topology is a field of study which was developed from geometry and set theory. The term topology was introduced by Johann
Benedict Listing in the 19" century, and middle of the 20" century Topology had become a major branch of Mathematics.The
concept of generalized closed sets in the topological space was introduced by Levine [6] in 1970. Maki.et.al [9] and Bhattacharya
and Lahiri [3] introduced ga-closed sets and sg-closed sets. The soft set theory was introduced by Molodstov [8] in the year
1999.Soft semi open set was introduced by Bin chen [2]. Muhammad shabir and Munazza naz [7] defined the soft topological
spaces over the universe with fixed parameters in 2011. J.C. Kelly [5] introduced the concept of bitopological spaces in 1963.
Basavaraj, M.Ittangi [1] initiated the concept in soft bitopological space in 2014. In this present study, we discuss soft-gsr-closed
sets in soft bitopological spaces and their properties.

Il. PRELIMINARIES

Definition: 2.1([2],[8],[20])

Let X be the initial universe and P(X) denote the power of X. Let E denote the set of all parameters. Let A be a non-empty
subset of E. A pair (F,A) is called a soft set over X, where F is a mapping given by F : A — P(X). In other words, a soft set over X
is a parameterized family of subsets of the universe X. For € € A, F(€) may be considered as the set €-approximate elements of the
set (F,A).

Definition: 2.2 ([2],[8].,[10])

For two soft sets (F,A) and (G,B) over a common universe X,we say that (F,A) is soft subset of (G,B) if

i) AZ Band

ii) Ve €A F(e)E G(e)
we write (F,A) € (G,B). (F,A) is said to be a soft super set of (G,B), if (G,B) is soft subset of (F,A) and is denoted by (F,A) 3
(G,B).

Definition: 2.3 ([2],[8],[10])

The union of two soft sets of (F,A) and (G,B) over the common universe X is soft set (H,C), where C=AUB and for all ee C,
H(e) =F(e) ife € A-B, H(e) = G(e) if e € B-A and H(e) = F(e) U G(e) if e € AnB. We write (F,A) U (G,B) = (H,C).
Definition: 2.4 ([2],[8],[10])

The intersection (H,C) of two soft sets (F,A) and (G,B) over the common universe U denoted (F,A) n (G,B) is denoted as
C=AnB and H(e) = F(e) n G(e) for all eeC.
Definition: 2.5 ([2],[8],[10])

For a soft set (F,A) over the universe X, the relative complement of (F,A) is denoted by (F, A)¢ = (F¢, A), where F¢: A = P(X)
is a mapping defined by F¢(e) = X — F(e) for all e€ A.

Definition: 2.6 ([4],[5])
Let X € S(X). Power soft set of X is defined by

P(R)={X, € %:iel}
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and its cardinality is defined by

| P (X)|=22*€EIF®I where |[F(x)| is cardinality of F(x).

Example: 2.7
Let X = {u; ,upus}, E={x; xo}and X ={(xy, {wy, ,upus}, x5, {uy ,uzus}} Then

Fp, =0, Fyyy ={(1, {ug, uz}, x2, {uhH},

Fy, = {Cer, i D}, Fu,, ={(x1, {ur, uz} x2, {ug, uH}

FA3 = {(xlv {uZ})}l FA35 ={(x1, {uz,u3}, X2, {u1})}|

Fy, ={(x; {usH} Fa,e ={(x1, {uz, us} x2, {uxH},

FAS ={(x1,{u1, u2})}l FA37 ={(x1, {uZ! u3}! X2, {uli uZ})}l

Fy, ={(x1.{uz2, usH}, Fyp = {(er{ug, ushxo, {u N}

FA7 ={(x1,{u1, U,3})}, FA39 ={(x1, {ulﬂ U,3}, X2, {uz})}:

Fyg ={(x2{u:H} Fayo ={(x1, {ur, us}, x2, {ur, u N}
FA9 ={(x2,{u2})}, FA41 :{(xl, {uliuZ}! X2, {u3})}!

FA10 ={(x2.{usH}, 4, ={(x1, {ur, uz}, %2, {uz, us D},
Fal ={(xz,{u1, uH}, Fp,s ={(x1, {u2, us}, x2, {usH},

Fay, ={(xxz.{uz, usH} Ey,, ={(x1, {uz, uz}, x7, {uz, usH}
Fyl ={(x2.{us, usH}, FA45 ={(x1, {ur, us}, x3, {usH},

Fy, ={(x1, {us}, x2, (i H} FA46 ={(x1, {ur, us}, x3, {uz, us )},
Fpys ={(1, {1}, x2, {w2 D}, Fy,, ={(1, {u1, uz, usH},

Fae ={(1, {ur s x2, {wg, u2 N} Fpq ={(1, {ur, uz, us}, x2, {u1 H},
Fa, ={(1, {u2}, x2, {w H}, Fp,, ={(1, {u1, uz, us}, x5, {u2 )},
Fag ={(x1, {uz2}, x2, {uz2bH}, . ={(1, {u1, uz, us} x3, {ug, u2 1}
g ={(x1, {uz}, %2, {ug, w2 N}, FA51 ={(x1, {ur, up, us}, x2, {us )},
Faso ={(1, {us}, x2, {w H}, Fy, ={(1, {u1, uz, us}, x5, {uz, us P}
1) ={(x1, {us}, x2, {u )}, FA53 ={(x1, {ur, uz, us}, x3, {ug, us P},
Fy,, ={(1, {us}, x2, {ug, w2}, Fpg, ={(1, {ur}, x2, {ug,uz, usH},
Fyp,, ={(x1, {us} x2, {us, w1 H}, Fpq ={(x1, {uz}, x2, {uy, uz, s}
FA24 ={(x11 {ul}l X2, {u3})}l FA56 ={(x17 {uli u2}7 X2, {ul! Uy, u3})},
Fp,s ={(1, {ur}, x2, {uz, usH}, Fy,, ={(x1, {us} x2, {ug, uz, us}},
Fae ={(1, {u2}, %2, {ug, usH}, Fpgq ={(x1, {uz us}, x7, {ug, uz, usH}
FA27 ={(x11 {uZ}l X2, {u3})}l FASg ={(x17 {ul' 'U.3}, X2, {ul' Uy, u3})},
Fppe ={(x1, {u2}, x2, {uz, usH}, Fago ={(x1, {u1, us}, x2, {ug, usH}
FA29 ={(x11 {ul}l X2, {ull u3})}l FA61 ={(x17 {ul' u2}7 X2, {ul' u3})}v
Faso ={(x1, {us}, x2, {ushH} Fyq, ={(1, {uz us}, x2, {ug, ush},
Fayy ={(1, {us} %2, {uz, usH}, Fypy, ={(x2, {ug, uz, usH}
Fyp,, ={(1, {ur, uz}, %2, {wu H} Fag, ={(c1, {ug, Uz, ustxz, {ug, uz, ush)} = X.

F4,,Fa,, Fa,, Fa,, ... Fa,, are all soft subsets of X. So | P (X)|=2°=64.

Definition: 2.8 ([2],[10])
Let 7 be the collection of soft sets over X, then 7 is called a soft topology on X if T satisfies the following axioms:
1. &, X belongsto 7.
2. The union of any number of soft sets in ¥ belongsto 7 .
3. The intersection of any two soft sets in ¥ belongsto 7.

The triplet (X, 7, E) is called a soft topological space over X. For simplicity, we can take the soft topological space (X, 7, E) as
X throughout work.

Example: 2.9

Let us consider the soft subsets of X that are given in example 2.7 then 7 = { ®, X }, T, = { ®, Fy,, Fa,, Fa, X} T3 ={X }
are soft topologies on X.
Definition : 2.10 ([6],[8])

A set X together with two different topologies is called Bitopological Space. It is denoted by (X, t,, 72}

Definition:2.11 ([6],[8])
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A subset S of X is called 7,-open if S=HU K such that He 77 and Ke 7, and the complement of 77 ,-open set is 77 ,-
closed set.

Example: 2.12 ([6],[8])
Let X = {abc}, 71 = { O,{a}, X }and 7, = { @, b, X}, 71,= {D,{a},{b},{ab}} are called open set and 73,=
{®,{bc},{ac},{c}} are called closed set.

Definition: 2.13

Let S be subset of X. Then, (i) The 77,-closure of S, denoted by 77,-cl(S), is defined by R{F :S CF, F is a is 77 ,-closed
set}.

(ii) The 77 ,-interior of S, denoted by 77,-int(S), is defined by U{A : A €S, A is a 77 ,-open set}.

Definition: 2.14
A soft subset (A,E) of X is called
| a (1,2)soft generalized closed ((1,2) soft-g-closed) in a soft bitopological space (X, 7 , E) if 71,CI(A,E) € (U,E) whenever
(AE) & (U,E) and (U,E) is(1,2) soft open in X.
Il a (1,2)soft semi open if (AE) & 775 (Int(cl(4, E)))
I1a (1,2)regular open if (A,E) = 71, (Int(cl(4, E)))
IV a (1,2)soft a-open if (AE) & 15 (Int(cl(Int(4,E))))
V a (1,2)soft b-open if (AE) & 71,(cl(Int(4,E))) Ti,(nt(cl(A E)))
VI a (1,2)soft pre-open set if (AE) € 75 (Int(cl(4, E)))
VIl a (1,2)soft clopen is (A,E) is both (1,2)soft open and (1,2)soft closed.
The complement of the (1,2)soft semi open, (1,2)soft regular open, (1,2)soft a-open, (1,2)soft b-open, (1,2)soft pre-open
sets are their respective (1,2)soft semi closed, (1,2)soft regular closed, (1,2)soft a-closed, (1,2)soft b-closed and (1,2)soft
pre-closed sets.
The finite union of (1,2)soft regular open sets is called (1,2)soft open set and its complement is (1,2)soft closed set. The
(1,2)soft regular open set of X is denoted by 71,SRO(X) or 77,SRO(X, T, E).

Definition: 2.15
The (1,2)soft semi closure of (AE) is the intersection of all (1,2)soft semi closed sets containing (AE). (i.e) The
smallest (1,2)soft semi closed set containing (A,E) and is denoted by 77,sscl(A,E).

Definition: 2.16

The (1,2)soft semi interior of (A,E) is the union of all (1,2)soft semi open set contained in (A,E) and is denoted by
T12SSINt(AE).

Similarly, we define (1,2)soft regular-closure, (1,2)soft a-closure, (1,2)soft pre-closure, (1,2)soft semi closure and
(1,2)soft b-closure of the soft set (A,E) of a bitopological space X and are denoted by T12SICI(AE), T1,50cl(A,E), T1,Spcl(AE),
71,8SCI(AE) and 77 ,sbcl(A,E) respectively.

Definition: 2.17

A subset (A,E) of a soft bitopological space X is called
| a (1,2)soft rg-closed set if 77,CI(AE)&(U,E) whenever (A,E)&(U,E) and (U,E) is (1,2) soft regular open.
Ila (1,2)soft ag-closed set if 775 acl(A,E)&(U,E) whenever (A,E)&(U,E) and (U,E)is (1,2)soft open.

Definition: 2.18
A set X together with two different soft topologies is called Soft Bitopological Space. It is denoted by (X, 77, 73).

Example: 2.19
Let X= {w,,,uus}, E={x; x,} and consider the example in 2.7. Let T1={®, F,, Fy,, Fy,,, X} and
2 =D, Fyy, Fag, Fay,» X} be a two different soft topologies.
=17, U= {@,Fy,, Fag, Fag Fayyr Fayyo Fayo Fay o X} are called (1,2)soft open sets and
7¢ = {®, Fppor Fagy Fagyr Fagys Fagyr Faggr Fag, X} are called (1,2)soft closed sets.

N

)

Ll

I11. (1,2) SOFT-GSR-CLOSED SETS

Definition: 3.1
A soft subset (A,E) of a soft bitopological space X is called (1,2)soft-gsr-closed set in X if 71255Cl(A,E) €(U,E) whenever
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(A,E) €(U,E) and (U,E) is (1,2) soft regular open in X.
Theorem: 3.2 Every (1,2)soft closed set is (1,2)soft-gsr-closed.

Proof: Let (AE) be a (1,2)soft closed set in (U,E). Thus 71,CI(AE) = (A,E). Since 71,55(A,E) €(U,E) whenever (A,E) €(U,E)
and (U,E) is (1,2)soft regular open in X. Then (A,E) is (1,2)soft-gsr-closed. Hence Every (1,2)soft closed set is (1,2) soft-gsr-
closed.

Remark: 3.3 The converse of the above Theorem need not be true as seen from the following example.

Example:3.4

Eet (X, 71, T2) be a soft bitopological space over X. Let X = {u; ,u,us}, E={x; x,} and consider the soft sets over X in
e@ple 2.7, where T={®, Fy_, Fa,, Fa,, X}, T = {®,Fy,, Fay, Fa,, X} T2 = {®,Fay, Fag, Fag, Fay,o Fayyo Fayor Fayer X} are
(1,2)soft  open sets and 71, ={®, Fy,,, Fa,, Fac,s Fagys Facyr Fagg Fagy X} are (1,2)soft closed sets. Here,
{Fays s Fayy Fayer oo Fagy Fagyr oo Fag,s Fagyr Fagy Fag, ) 18 @ (1,2) soft gsr-closed but not (1,2)soft closed set.

Theorem: 3.5 Every (1,2)soft g-closed set is (1,2)soft-gsr-closed .

Proof: Let (AE) be a (1,2)soft g -closed set in (U,E). Thus 77,Cl(AE) E(U,E) whenever (A,E) &(U,E) and (U,E) is (1,2)soft
open in X. Since 77,sscl(A,E) E(U,E) whenever (A,E) &(U,E) and (U,E) is (1,2)soft regular open in X. Then (AE) is (1,2)soft-
gsr-closed. Hence Every (1,2)soft g-closed set is (1,2) soft-gsr-closed.

Remark: 3.6 The converse of the above Theorem need not be true as seen from the following example.

Example: 3.7

Eet (X, 71, T2) be a soft bitopological space over X. Let X = {u; ,u,us}, E={x; x,} and consider the soft sets over X in
eﬁrlwple 2.7, where T={®, F,,Fa, Fs,, X}, T, = {®,Fy,, Fay, Fa, X} T1p = {O, FAZ,FA@,FAM,FAM,FAls,FAlG, X} are
(1,2)soft  open sets and T, ={®, Fy,,, Fa,, Fac,s Fagyr Fagyr Fage Fag,r XY are  (1,2)soft  closed sets.  Here,
{Fuy Fagr Fags Fayys Fayyo Fayoo Fay o} 18 @(1,2) soft gsr-closed but not (1,2)soft g-closed set.

Theorem: 3.8 Every (1,2) soft a-closed set is (1,2) soft-gsr-closed but not conversely.

Proof: Let (AE) be a (1,2)soft a-closed set in (U,E). Thus 775 (cl(int(cl(A,E)))) & (AE). Since 71,sscl(A,E) E(U,E) whenever
(A\E) E(U,E) and (U,E) is (1,2)soft regular open in X. Then (AE) is (1,2)soft-gsr-closed. Hence Every (1,2)soft a-closed set
is (1,2) soft-gsr-closed.

Example: 3.9

Let (X, 77, T;) be a soft bitopological space over X. Let X' = {u; ,u,usz}, E={x; x,} and consider the soft sets over X in
example 27, Where ﬁ:{q)’FAB’FA!)’FAll’X}’ ‘I.‘:é = {(DDFAz'FAglFA]AVX}' T’I:’z = {CD’FAz'FAg'FAg’FA117FA14'FA15’FA16’ X} are
(1,2)soft  open sets and T, ={®, Fy,,, Fa,, Fac,s Fagys Facyr Fagg Fagy» X} are (1,2)soft closed sets. Here,
{Fuy Fagr Fayo FagiFagr Fay s 0 Fager Faggs Fager Fagys Fagyr Fagsr o0 Fager Fagyr 0 Fagy Fage Fagyr Fags Jis @ (1,2)soft gsr-closed but
not (1,2) soft a-closed set.

Theorem: 3.10 Every (1,2)soft semi-closed set is (1,2)soft-gsr-closed but not conversely.

Proof: Let (A,E) be a (1,2)soft semi-closed set in (U,E). Thus 71, (int(cl(A,E))) € (AE). Since 71 ,sscl(AE) €(U,E) whenever
(A,E) €(U,E) and (U,E) is (1,2)soft regular open in X. Then (A,E) is (1,2)soft-gsr-closed. Hence Every (1,2)soft semi-closed set
is (1,2) soft-gsr-closed.

Example: 3.11

Let (X, 1, T3) be a soft bitopological space over X. Let X = {u; ,u, uz}, E={x; x,} and consider the soft sets over X in
example 2.7, where T={®, Fy, Fyo, Fay,, X}, T = {®, Fay, Fag, Fayyo X} T2 = {®, Fay Fagy Fag) Fays Fagyr Fagg Faygr X3 are
(1,2)soft  open sets and T, ={®, Fy,,, Fa,, Fac,s Fagys Facyr Fagg Fagy» X} are (1,2)soft closed sets. Here,
{Fa, o Fay, Fagy Fag, Fagr Fagor Fag,} is@ (1,2)soft gsr-closed but not (1,2) soft semi-closed set.

Theorem: 3.12 Every (1,2)soft ag-closed set is (1,2)soft-gsr-closed .
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Proof: Let (AE) be a (1,2)soft ag -closed set in (U,E). Thus a 71, (cl(AE)) € (U,E) whenever (A,E) €(U,E) and (U,E)
is (1,2)soft open in X. . Since 71,5SCI(AE) €(U,E) whenever (A,E) €(U,E) and (U,E) is (1,2)soft regular open in X. Then (A,E)
is (1,2)soft-gsr-closed. Hence Every (1,2)soft ag-closed set is (1,2) soft-gsr-closed.

Remark: 3.13 The converse of the above Theorem need not be true as seen from the following example.

Example: 3.14

Let (X, 77, T;) be a soft bitopological space over X. Let X = {u; ,u,usz}, E={xy x,}and consider the soft sets over X in
eialwnple 2.7, where T={®,F,_,Fy,,Fs X}, T2 = {®,Fa,, Fa,, Fa,,, X} Ti2 = {®, Fa,, Fag, Fago Fayyo Fay,o Fayoo Fa, e X} are
(1,2)soft open sets and T, ={®, F,,,, Fa,, Fac,r Fagys Facyr Fagg Fag,» X} are (1,2)soft closed sets. Here,
{Fuy Fag Fags FayyoFayy Faygo Fay ) i@ (1,2)soft gsr-closed but not (1,2) soft ag -closed set.

Theorem: 3.15 Every (1,2)soft rg-closed set is (1,2)soft-gsr-closed .

Proof: Let (AE) bea (1,2)soft rg -closed set in (U,E). Thus 775 (cl(A,E)) € (U,E) whenever (AE) &(U,E) and (U,E) is (1,2)soft
regular open. Since 77,sscl(AE) &(U,E) whenever (AE) &(U,E) and (U,E) is (1,2)soft regular open in X. Then (AE) is
(1,2)soft-gsr-closed. Hence Every (1,2)soft rg-closed set is (1,2) soft-gsr-closed.

Remark: 3.16 The converse of the above Theorem need not be true as seen from the following example.

Example: 3.17

Let (X, 77, T5) be a soft bitopological space over X. Let X = {u; ,u,uz}, E={x; x,} and consider the soft sets over X in
e@ple 2.7, where T;={®, Fy_, Fa,, Fa,,, X}, T = {®,Fa,, Fay, Fa . X} T2 = {®,Fay, Fag, Fag, Fay,o Fayyo Fayor Fayer X} are
(1,2)soft open sets and 71, ={®, Fy,,, Fa,, Fac,s Fagys Facyr Fage Fagy» X} are (1,2)soft closed sets. Here,
{Fuy Fagr Fags FayyoFayy Fay s} 152 (1,2)soft gsr-closed but not (1,2) soft rg -closed set.

Remark: 3.18 From the above result the following implication is made:

(1,2)Soft- a-closed (1, 2)Soft-ag-closed
\ 7

(1,2)Soft-closed — (1,2)Soft-gsr-closed «— (1, 2)Soft-g-closed
7 N
(1,2)Soft-semi-closed (1,2)Soft-rg-closed
Figure.l

Theorem: 3.19 If (A,E) is (1,2)soft regular open and (1,2)soft-gsr-closed then (AE) is (1,2)soft semi-closed.

Proof: Assume (AE) is (1,2)soft regular open and (1,2)soft-gsr-closed. Then by definition of (1,2)soft gsr-closed sets,
T1,5SCl(AE) E(AE). But (AE) & 77,5scl(AE). Thus (A,E) = 7,5sCl(A,E). Hence (AE) is (1,2)soft semi closed.

Theorem: 3.20 If (A,E) is (1,2)soft regular open and (1,2)soft-gsr-open then (A,E) is (1,2)soft semi-closed.

Proof: Let (AE) bea (1,2)soft regular open and (1,2)soft-gsr-open. Then by definition of (1,2)soft gsr-open sets, 77 ,ssint(A,E)
S(AE). But (AE) 5 77,ssint(AE). Thus (AE) = 77 ,ssint(A,E). Hence (AE) is (1,2)soft semi closed.

Theorem: 3.21 If (A,E) is (1,2)soft-gsr-closed in X and (A,E) & (B,E) & 77,sscl(AE). Then (B,E) isalso (1,2)soft-gsr-closed.

Proof: Assume (AE) is (1,2)soft-gsr-closed in X and (AE) & (B,E) & 7.,sscl(AE) and let (B,E) € (U,E) and (U,E) be
(1,2)soft regular open in X. Since (A,E) & (B,E) and (B,E) & (U,E), we have (AE) & (U,E). Since (AE) is (1,2)soft-gsr-closed,
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71,5SCl(AE) €(U,E). Since (B,E) € 77,5sCl(A,E), we have 77,sscl(B,E) € 71,5scl(A,E) € (U, E). Hence (B,E) is (1,2)soft-gsr-
closed.

Theorem: 3.22 If (A,E) and (B,E) are (1,2) soft-gsr-closed sets then (A,E) U (B,E) is also a (1,2)soft-gsr-closed.

Proof: Assume that (A,E) and (B,E) are (1,2)soft-gsr-closed sets in X. Let (U,E) be a (1,2)soft open set in X such that (A,E) U
(B,E)) & (U, E). Then (A,E) &(U,E) and (B,E) E(U,E). Since (A,E) and (B,E) are (1,2)soft-gsr-closed sets, 71,5SCI(AE) E(U,E)
and 77 ,sscl(B,E) €(U,E) whenever (AE) €(U,E) and (B,E) €(U,E) and (U,E) is (1,2)soft regular open in X. Hence 71,5SCI((AE)
U (B,E)) = (t1725scl((A,E) U 71,sscl((B,E)) E(U,E). That 77,sscl((A,E) U (B,E)) £(U,E) whenever ((A,E) U (B,E)) € (U, E) and
(U,E) is (1,2)soft regular open in X. Therefore (A,E) U (B,E) is also a (1,2)soft-gsr-closed sets in X.

Theorem: 3.23 The intersection of a (1,2)soft-gsr-closed set and a (1,2)soft closed set isa (1,2)soft-gsr-closed.

Proof: Let (AE) be a (1,2)soft-gsr-closed set and (B,E) be a (1,2)soft closed set. Since (AE) is a (1,2)soft-gsr-closed set,
71,5SCl(AE) €(U,E) whenever (A,E) €(U,E) and (U,E) is (1,2)soft regular open in X. To show that (AE) A (B,E) is (1,2)soft-
gsr-closed set, it is enough to show that 77,sscl((A,E) N (B,E)) £(U,E), whenever ((AE) i (B,E)) £(U,E), where (U,E) is
(1,2)soft regular open set. Let (H,E) = X-(B,E) then (AE) c ((U,E) T (H,E)). Since (H,E) is (1,2)soft regular open set. (U,E) U
(H,E) isa (1,2)soft regular open and (A,E) is a (1,2) soft-gsr-closed set, 71,5SCI((A\E) € ((U,E) T (H,E)). Now, 71,sscl((AE) N
(B,E)) & 7, , (sscl(AE) A sscl(B,E)) & 775 sscl((AE) A (B,E)) E(((UE) T (H,E)) A(B,E)) & (U,E) A (B,E)) T (HE) A (B,E))
& ((U,E) A (B,E)) U @ = (U.E). This implies that ((A,E) i (B,E)) is a (1,2) soft-gsr-closed set.

IV. (1,2)SOFT GSR-OPEN SETS

Definition: 4.1 Let (X, E, T ) be a soft bitopological space over X. A soft set (AE) is called (1,2)soft gsr-open set in X if the
relative complement (4, E)¢ is (1,2)soft-gsr-closed.

Theorem: 4.2 A soft set (A,E) is (1,2)soft gsr-open set in a soft bitopological space X if and only if (H,E) & 71 ,SSint(A,E)
whenever (H,E) is (1,2)soft regular closed in X and (H,E) € (AE).

Proof: Assume (H,E) € 77,ssint(AE) whenever (H,E) is (1, (1,2)soft regular closed in X and (H,E) € (AE). Let (4,E)¢ &
(U,E),where (U,E) is (1,2)soft regular open. Then (U, E)¢ & (A,E) where (U, E)¢ is (1,2)soft regular closed. By assumption,
(U, E)¢ € t,ssint(AE). That is (775ssint(4, E)¢) € (U,E). Similarly, (7 ,sscl(4, E)¢) € (U,E). Therefore (4, E)¢ is (1,2)soft-
gsr-closed. Hence (A,E) is (1,2)soft-gsr-open.

Conversely, Assume (AE) is (1,2)soft gsr-open, (H,E) € (A,E) and (H E) is (1,2)soft regular closed. Then (H,E)¢ is
(1,2)soft regular open. Then (4,E)° € (H,E)¢. Since (4,E)¢ is (1,2)soft-gsr-closed. Hence we have (F128scl(4, E)°)
€ (H,E)*. Hence (H,E) € (77,sscl(4, E)€)°= 11 ,5sint(AE).

Theorem: 4.3 If (AE) is (1,2) soft-gsr-open in X and 77 ,sint(A,E) € (B,E) € (AE) then (B,E) is (1,2)soft-gsr-open set.

Proof: Assume (AE) is (1,2)soft-gsr-open in X and 775sint(AE) € (B,E) € (AE). Let (H,E) € (B,E) and (H,E) is (1,2)soft
regular closed in X. Since (B,E) € (A,E) and (H,E) € (B,E), we have (H,E) € (A,E). Hence (H,E) € 71,sint(A,E). Since (AE) is
(1,2)soft gsr-open and 77,sint(AE) € (B,E), we have (H,E) € 77,sint(A,E) € 7,sint(B,E). Hence (B,E) is (1,2)soft-gsr-open.

Theorem: 4.4 The intersection of two (1,2)soft-gsr-open sets is again a (1,2)soft-gsr-open set.

Proof: Suppose (AE) and (B,E) are (1,2)soft-gsr-closed sets in (X, %, E). Then 71,SSCI(AE) €(U,E) and 77 ,sscl(B,E) E(U,E)
whenever (AE) € (U,E) and (B,E) € (U,E) and (U,E) is (1,2)soft regular open in X. Hence 7, ,5SCl((A,E) N (B,E)) =

( T12SSCI(AE) A 77sscl(B,E) ) € (U,E). which implies 7,sscl((A,E) A (B,E)) € (U,E). Thus (AE) A (B,E) is (1,2)soft gsr-
closed set in (X, 7, E).
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