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1 Introduction

In real life condition the complications in economics, engineering, social sciences, medical
science etc. We cannot handsomely use the old-fashioned classical methods because of
different types of uncertainties existing in these problems. To finish out these
complications, some types of theories were put forwarded like theory of Fuzzy set,
intuitionistic fuzzy set, rough set and bi polar fuzzy sets, inwhich we can safely use a
mathematical methods for dealing with uncertainties. But, all these theories have their
inherent worries. To overcome these difficulties in the year 1999, Russian scholar
Molodtsov [4]introduced the idea of soft set as a new mathematical methods to deal with
uncertainties. This is free from the above difficulties. Kelly [5] studied Bi topological
spaces and discussed different results. Tapi et al. beautifully discussed separation axioms
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in quad topological spaces. Hameed and Abid discussed separation axioms in Tri-
topological spaces.

Recently, in 2011, Shabir and Naz [7] initiated the idea of soft topological space and
discussed different results with respect to ordinary points, they beautifully defined soft
topology as a collection of 7 of soft sets over X. they also defined the basic concept of
soft topological spaces such as open set and closed soft sets, soft nbd of a point, soft
separation axioms, soft regular and soft normal spaces and published their several
performances. soft separation axioms are also discussed at detail. Aktas and Cagman [9]
discussed soft sets and soft groups. Chen [10] discovered the parameterization reduction
of soft sets and its applications. Feng et al. [11] studied soft semi rings and its
applications. In the recent years, many interesting applications of soft sets theory and
soft topology have been discussed at great depth [12,13,14,15,16,17,18,19,20,21,22] Kandil
at al. [25] explained soft connectedness via soft ideal developed soft set theory. Kandil
et al. [27] launched soft regular ity and normality based on semi open soft sets and
soft ideals.

In [28,29,30,31,32,33,34,35,36] discussion is launched soft semi Hausdorff spaces via
soft ideals, semi open and semi closed sets, separation axioms,decomposition of some type
supra soft sets and soft continuity are discussed. Hussain and Ahmad [51] defined soft
points, soft separation axioms in soft topological spaces with respect to soft points and
used it in different results. Kandil et al. [52] studied soft semi separation axioms and
some types of soft functions and their characteristics.

In this present paper, concept of soft regular separation axioms in soft quad topological
spaces is broadcasted with respect to ordinary and soft points.

Many mathematicians made discussion over soft separation axioms in soft topological
spaces at full length with respect to soft open set, soft b-open set, soft semi-open, soft
a-open set and soft [-open set. They also worked over the hereditary properties of
different soft topological structures in soft topology. In this present article h and is tried
and work is encouraged over the gap that exists in soft quad-topology related to soft
regular R- qT,, soft regular R-qT; soft regular R-qT,, soft regular R-qT; and soft
regular-qT,structures. Some propositions in soft quid topological spaces are discussed
with respect to ordinary points and soft points. When we talk about distance between the
points in soft topology then the concept of soft separation axioms will auto medically
come in force. that is why these structures are catching our attentions. We hope that
these results will be valuable for the future study on soft quad topological spaces to
accomplish general framework for the practical applications and to solve the most
complicated problems containing doubts in economics, engineering, medical, environment
and in general mechanic systems of various varieties. In upcoming these beautiful soft
topological structures may be extended in to soft n-topological spaces provided n is even.

2. Preliminaries

The following Definition s which are pre-requisites for present study
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Definition 1 [4] Let X be an initial universe of discourse and E be a set of parameters.
Let P (X) denotes the power set of X and A be a non-empty sub-set of E. A pair (F, A)
is called a soft set over U, where F is a mapping given by F A — P (X)

In other words, a set over X is a parameterized family of sub set of universe of discourse X .
For e € A, F (e) may be considered as the set of e-approximate elements of the soft set
(F,A) and ife & Athen F(e) = ¢ that isF,_{F(e)e € ASE,FA - P(X)} the family
of all these soft sets over X denoted by SS (X) 4

Definition 2 [4] Let F,Gg € SS (X) g then F
F, € Gg, if

1. AC B and

2. F(e) € G(e),VE A

is a soft subset of G, denoted by

A

In this case Fy is said to be a soft subset of Gp and Gp is said to be a soft super set
Fy,Gg 2 F4

Definition 3 [6] Two soft subsets F;, and Gy over a common universe of discourse set X
are said to be equal if F, is a soft subset of Gg and Gy is a soft subset of Fy

Definition4 [6] The complement of soft subset (F,A) denoted by (F,A)¢ is defined
by (F,A)¢ = (F¢A)F¢— P (X) is a mapping given by F¢(e)=U—-F (e)Ve€ A
and FCis called the soft complement function of F'. Clearly (F¢) ¢ is the same as F
and ((F,A) )€ = (F,A)

Definition 5 [7] The difference between two soft subset (G,E) and (G,E) over
common of universe discourse X denoted by (F,E)\ (G,E) is defined as F (e) \G (e) for
alle € E

Definition 6 [7] Let (G,E)be a soft setover X and x € X Wesay that x € (F,E)
and read as x belong to the soft set(F,E) whenever x € F (e) Ve € E. The soft
set (F,E)over X such that F(e) ={x}Ve € E is called sing Let on soft point and

denoted by x,or (x,E)

Definition 7 [6] A soft set (F,A) over X is said to be Null soft set denoted by
@ or@,ifve e A, F(e) =0

Definition 8 [6] A soft set (F,A)over X is said to be an absolute soft denoted by
Aor X, if Ve € A F(e) = X.

Clearly, we have X§ = 0, and 0§ = X,

Definition 9 [38] The soft set (F,A) € SS(X)A is called a soft point inX4, denoted by
er, if for the element e € A, F(e) # {x} and F (e/) = ¢ ifforalle/ € A — {e}.

A soft point is an element of a soft set F,. The class of all soft sets over U is denoted by
S ).
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For Example U = {uy, uy, us}h E = {x1,x2,x3}, A = {xq, x5} and F4 = { (x1, {us, uy}) } {
(xz,{uz uz}) }. Then Fy, = {(xq, {u D}, Fy, = {(xq, {u2D}, Fyy = {(xq, {uz, uz D},

Fp, = {(xZ'{uZ})}’FA5 = {(x2, {usH}. Fpe = {Cx2, {ug, usH}, Fy, = {(xp{uz}: (xz,{uz})}’
Fpg = {Cep, {ug ), (e, {ush},

Fpg = {(Gep, {wa D} O, {uz usd) 3, Fag g = (G, {ua D} Gz, {u2}) LFayy =

{(xp{uz}); (x2,{us}) }: Fpyp = {(xp {u.}), (xz'{uz,u3}, Fpis =

{Cop, {ug, uzd), (g {u2}) 3 Fagy = {C, {ug, uad), (32, us} Fay g = Fyy Fay = Fy, are all
soft sub sets of F,.

Definition 10 [38] The soft point ey is said to be in the soft set (G, A), denoted by
er € (G,A) if for the elemente € A, F (e) S G (e).

Definition 11 [6] The union of two soft sets (F,A) and (G,B) over the common
universe of discourse X is the soft set (H,C), where, C = AUB Foralle € C

F(e) ife €EA—B
G(e) ife e(B—A)

HE) =\ UG,  ife eAnB

Written as (F,A) U (G,B) = (H,C)

Definition 12 [6] The intersection (H.C) of two soft sets (F,A) and (G, B) over common
universe X, denoted (F,A) N (G,B) is defined as C =ANB and H(e)=F(e)Nn
G(e),VeeC

Definition 13 [41] Two soft sets (G,A), (H,A) in SS (X) 4 are said to be soft disjoint,
written (G,A) N (H,A) = @, if G(e) N H(e) = @ for alle € A.

Definition 14 [38] The soft point e;, ey in X, are disjoint, written e; # ey if their
corresponding soft sets (G,A) and (H,A) are disjoint.

Definition 15 [2] Let (F,E) be a soft set over X and Y be a non-empty sub set of X.
Then the sub soft set of (F,E)over Y denoted by (Yg, E), is defined as follow Yz () =
Y N F(a),VE E in other words

(Y, E) =Yn (F,E).

Definition 16 [3] Let 7 be the collection of soft sets over X , then 7is said to be a soft
topology on X, if
1. @, X belongto t
2. The union of any number of soft sets in T belongs to 7
3. The intersection of any two soft sets in T belong to t
The trip Let (X, F,E) iscalled a soft topological space.
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Definition 17 [1] Let (X,F,E) be a soft topological space over X, then the member of
Tare said to be soft open sets in X.

Definition 18 [1] Let (X,F,E) be a soft topological space over X. A soft set (F,A)
over X issaidto bea soft closed setin X if its relative complement (F,E) ¢ belong to 1

Definition 19 [42] A soft set (4,F) in a soft topological space (X,7,E) will be
termed soft regular open set denoted as S,R,0 (X) if and only if there exists a soft
open set (F,E)=int(cl(F,E) and soft regular closed set if set (F,E) =
cl (in (F,E) denoted by as S,R,C (X)in shorth.

3. Soft Regular Separation Axioms of Soft Quad Topological Spaces

In this section we introduced soft regular Separation Axioms in soft Quad topological
space with respect to ordinary points and discussed some results with respect to these
points in detail.

1 2 4
Definition 20 Let (V X 7T, F > < ,'?,E), (X T E) and ()?,'?,E') be four different soft
123 4
topologies on X. Then (X,'?,'?,'?,?,E is called a soft quad topological space. The
- 1 _ - 2 _ - 3 - 4 -
soft four topologies <X,?,E>, <X,?,E>,<X,?,E> and (X,?,E) are independently

satisfying the axioms of soft topology. The members off are called T soft open set. and
1 1 2

complement of T soft open set is called T" soft closed set. Similarly, the member of Tare
2 2 2

called T soft open sets and the complement of T soft open sets are called T soft closed
3 3 3

set. The members ofT are called T soft open set. and complement of T soft open set is
3 4 4

called T" soft closed set and the members of T are called T soft open set. and complement
4 4

of T soft open set is called T soft closed set.

1 2 3 4
Definition 21 Let <X,?,?,?,?,E> be a soft quad topological space over X and Ybe

1 1 2

a non-empty subset of X. ThenTy = {(Ys,E) (F,E) € T)}TY ={(Y;,E) (G,E) €
2 3 3 4

)17y = {(Yy, E) (H,E) €7)}an

relative topological on Y. Then (17,

o,

(Ie,E) (ILE) ET)}are said to  be the

~

-
Ty
2

st
T

BEES

3
ey
T

)

3

) )

JE > is called relative soft quad-topological

1 2 3 4
N s B B s N
space | X,7,7,7,7,E |
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Let ,T,T,T, ,E> be a soft quad topological space over X, where

(x
- 1 - - 2 - - 3 - - 4 _ .
<X,?,E>,<X,?,E>,<X,?,E> and <X,?,E> be four different soft topologies on X.

1
Then a sub set (F JE ) is said to be quad-open (in short h and g-open) if (F JE ) CTUTU
3 4

TUT and its complement is said to be soft g-closed.

3.1 Soft Regular Separation Axioms of Soft Quad Topological Spaces with Respect
to Ordinary Points

In this section we introduced soft semi separation axioms in soft quad topological space

with respect to ordinary points and discussed some attractive results with respect to these
points in detail.

12 3 4
Definition 22 Let (X,?,?,?,?,E) be a soft quad topological space over X and

x,y € X such that x # y. if we can find soft g-opensets (F,E) and (G,E) such that

E

1 2 3 4
Definition 23 Let <X,?,?,?,?,E> be a soft quad topological space over X and

Ty

1 2 3 4
x€(F,E) and y¢ (F,E) or y€ (G,E) and x & (G,E)then <X,?,?,?,?,

called soft ¢gT, space.

x,y € X such that x # y if we can find two soft g-open sets (F E ) and (G,E ) such
12 3 4
that x € (F,E) and y ¢ (F,E) and y € (G,E) and x ¢ (G,E) then ()?,?,?,?,?,E

is called soft qT; space.

12 3 4
Definition 22 Let ()?,?,?,?,?,E)be a soft quad topological space over X and

x,y € X such that x # y. If we can find two q-open soft sets such that x € (F,E) and
y € (G,E) moreover (F,E) N (G,E) = ¢. Then (X,74,7,,73, 74 E) is called a soft qT,
space.

12 3 4
Definition 25 Let (X,?,?,?,?,E) be a soft topological space (G,E) be g-closed

soft setin X and x € X, such that x & (G,E). If there occurs soft g-open sets
(F,E) and  (F,E) such that x € (F,E), (GE) € (Fp,E) and (F,E)n

1 2 4
(F,,E) = ¢. Then <X,?,?,?,?,E is called soft g-regular spaces. A soft g-regular

qT; Space is called soft qT; space.
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1)

12 3 4
Then <X,?,?,?,?,E> is called a soft g-regular spaces. A soft g-regular T, Space. is

called soft qT3 space.

1)

12 3 4

Definition 26 <X,?,?,'?,'?,E'> be a soft quad topological space (Fy,E), (G, E) be

closed soft sets in X such that (F JE ) N (G, E ) = ¢ if there exists g-open soft sets

(F,E) and (F,E) such that (F.E)c (FLE), (G E)<c (F,E) and (F,E)N
1 2 3

(F,,E) = ¢. Then <X,‘L’, ,'?,'? E> is called a g-soft normal space. A soft g-normal

qT; Space is called soft qT, Space.

12 3 4
Definition 27 Let <)?,'?,?,?,'?,E'> be a soft topological space over X and e;, ey €

X, such that e; # ey if there can happen at least one soft g-open set (Fl,/i) or (FZ,A)
such that ec € (Fl,fi), ey & (Fl,fi) or ey € (FZ,A), ec & ((FZ,A) then

1 2 3 4
<X,?,?,?,?,E‘> is called a soft qT, space.

1 2 3 4
Definition 28 Let (X,?,?,?,?,E) be a soft topological spaces over X and eg, ey €
X; such that e; # ey if there can happen soft g-open sets (Fl,fi) and (Fz,/i) such that
123 4
ec € (Fl,fi), ey & (Fl,/I) and ey € (FZ,A) ec & ((FZ,A) then <X T,T, E)

called soft qT, space.

12 3 4

Definition 29 Let <)?,'?,?,?,'?,E'> be a soft topological space over X and eg, ey €

X, such that e; # ey if there can happen soft g-open sets (Fl,fi) and (FZ,A) such that
1 2 3 4

e € (FuA), and ey € (Fy, A), (Fy4) 0 (Fy, A) = s . Then (x 7777, E) is called

soft qT, space.

1 2 3 4
Definition 30 Let <X,?,?,?,?,E> be a soft topological space (G,E) be g-closed

soft setin X and e; € Xz such that e; ¢ (G,E). if there occurs soft g-open sets

(FL,E) and  (F, E) such that eg € (FL,E), (GE) € (Fp,E) and (F,E)n
2 3 4
(F,,E) = @. Then ()? 7,7,7,7, E) is called soft g-regular spaces. A soft g-regular

qT; Space is called soft gqT5; space.
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1 2 3 4
Definition 31 In a soft quad topological space <X,?,?,?,?,E )

12 3 4

1) TUT is said to be soft regular T, space with respect to T U T if for each pair of
1 2

points x,y € X such that x # y there exists T U T soft regular open set (F,E) and ato

3 4

TUT soft regular open set (G,E) such that x € (F,E) and y & (G,E) ory€
3 4

(G,E) and x & (G,E) similarly, to T U Tis said to be soft regular T, space with
1 2 3 4

respect to TUT if for each pair of points x,y € Xsuch that x # y there exists TUT
12

regular open set (F,E) and T U T soft regular open set (G,E) such that x € (F,E)
and y¢ (F,E) or ye (G,E) and x¢ (G E). soft quad topological spaces
12

(X’
3 4 3 4

T, space with respectto TU T and TU T and is soft regular T, space with respect to
12

3

2 3 4
M oMM = ). . . . o™ ”™~ .
,T,T,T,E |is said to be pair wise soft regular T, space if T UTis soft regular

TUT.
12 3 4
2) TUT is said to be soft regular T; space with respectto TUT if for each pair of
1 2
points x,y € X such that x # y there exists T U T soft regular open set (F,E) and to
3 4

TUT soft  regular open set (G,E) such that x € (F,E) and y¢€ (G, E) and
3 4
y€ (G,E) and x & (G,E). Similarly, T U Tis said to be soft regular T; space with
1 2

respect to T UT if for each pair of distinct points x,y € X such that x # y there
3 4 1 2

existsT U T soft  regular open set (F,E) and ato TUT soft regular open set
(G,E) such that x € (F,E) and y & (F,E) and y € (G,E) and x & (G,E) . soft

2 3
M
T,T

) ) )

1
VA
, T

4
quad topological spaces ((X T,E

E )is said to be pair wise soft regular T; space
1 2 3 4 3 4

if TUTis soft regular T, space with respectto TUT and to TUTis soft regular T,
3 4

space with respectto T U 7.

1 2 1 2

3) T U Tis said to be soft regular T, space with respect to T U T if for each pair of
1 2

points x,y € X such that x # y there exists a T U T soft regular openset (F,E) and a
%U% soft  regular open set (G,E) such that x € (F,E) and y € (G,E), (F, E) N
(G,E' ) = ¢. Similarly, % U %is said to be soft regular T, space with respect to %U%
if for each pair of plointzs x,y € X such that x # ythere exists a % U % soft regular open

set (F,E) and aTUT soft regular openset (G, E) such that x € (F,E),y € (G, E)
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1 2 3 4
and (F,E)n (G,E) = ¢. The soft quad totopological space <X,?,?,?,?,E>is said to

1 2

be pair wise soft regular T, space if TUTis soft regular T, space with respect to
3 4 3 4 1 2

TUT and TUTis soft regular T, space withrespectto TUT

1 2 3 4
Definition 32 In a soft quad topological space (X,?,?,?,?,E >

1 2 1 2

1) TUT is said to be soft regular qT; space with respectto a 73 U1, if T U Tis soft
4

3
regular T; space with respect to T UT and for each pair of points x,y € Xsuch that

1 2 1 2
x # y there exists TUT. soft regular closed set (G,E) such that x € (G,E), aTuUT
3 4

soft  regular open set (F;,E) and TUT soft regular open set (F,, E) such that
3 4
x € (F,E), (G E) € (F,,E) and (F,E) n (F,, E) = @.  Similarly,7 U Tis said to be
1 2 3 4

soft regular Ty space with respectto TUTif TUTis soft regular T; space with
respect to T; UT, and for each pair of points x,y € Xsuch that x # y there exists a

73U T, soft regular closed set (G,E) such that x € (G,E), 13U, soft regular
1 2

open set (Fy,E) and TUT soft regular open set (F,,E) such that
1 2 3 4
x € (F,E),(G,E) € (F,,E) and (F,E)n(F,E)=¢. <X,?,?,?,?,E>is said to be

1 2

pair wise soft regular T3 space if TUTis soft regular T; space with respect to
3 4 3 4 1 2

TUTand TUTis soft s regular T; space with respectto T UT.

1 2

2) TUTis said to be soft regular T, space with respect to
3 4 1 2

regular T; space with respect to 7 U T, there exists a TUT soft regular closed set
3 4

(F,E) and TUT soft regular closed set (Fp,E) such that (F,E)n (F,E)=9.
1 2

3 4 1 2
TUTIf TUTis soft

Also there exists (Fg,E) and (G, E) such that (F3, E) is soft TUT regular open
set, (G, E) is soft ‘L'UT regular open set such that (Fl,E) (F3,E) (FZ,E) c

(Gl,E ) Slmllarly,r U Tis said to be soft regular T, space with respectto TUT if
1 2 3 4

TUTis soft regular T; space with respectto T U T, there exists T U T soft regular
1 2

closed set (F;,E) and TUT soft regular closed set (F,,E) such that (F,E)n
37 4

(F,,E) = ¢. Also there exist (F5,E) and (Gy,E) such that (F3 E) is soft TUT
1 2
regular i open set, (Gy,E) is soft TUT regular open set such that (Fy,E)C
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— 12
(F5,E), (Fp,E) € (G, E) and (F3,E)n(Gy,E)=¢. Thus, (X,7,7,E) is said to be
1 2 3 4
pair wise soft regular T, space ifT U Tis soft regular T, space withrespect to TUT

12
and 73 UTt,is soft regular T, space with respectto T U T.

Proposition 1. Let (X,7,E) be a soft topological space over X. if (X,7,E) is soft-
Rs-space , then forall x € X, x; = (x,E) is regular-closed soft set.

Proof. We want to prove that xjzis regular-closed soft set, which is sufficient to prove
that xg is regular soft-open set for all y € {x}°. Since (X,t, E) is soft Rs-space, then
there exists soft regular set sets (F,E)y and (G,E) such that yz S (F,E)y, and
xz;N (F,E)y=¢ and x;<S (G,E) and yzn (G E) =¢. It follows that ,
Uye (x) ¢(r,B)y cxt Now, we want to prove that Xz SUye e (F, E),. Let
Uye ye (F,E) y = (H,E). where H (&) =Uye e (e, for all e € E. Since, xz(e) =
{x}¢ for all e € Efrom Definition 6, so, for all y € {x}° and e € Exz(e) = {x}° =
Uye ) 17} =Uye () F(e)y=H (¢) - Thus, Xg SUye ¢ (F,E), from Definition 2, and
soxg =Uye ¢ (F, E) y- This means that , xz is soft regular-open set for ally € {x}°.
Hence xj is soft regular-closed set.

Y
Proposition 2. Let (Y,T,E) bea soft sub space of a soft topological space ()?, T, E)
and (F,E') € SS()?) then,

1. if (F,E) is soft regular open soft setin Y andY € 7, then (F,E) € 1.

2. (F,E) is soft regular open soft setin ¥ if and only if (F,E)=Yn (G, E) for
some (G, E) €.

3. (F,E) is soft regular closed soft setinY if and only if (F,E)=Yn (H,E) for
some (H,E) is T soft regular close set.

Proof. 1) Let (F,E) bea soft regular open set in ¥, then there does exists a soft
regular open set (G,E) in X such that (F, E') =¥ n (G, E). Now, if Y €t then
Y N (G,E) €1 by the third condition of the definition of a soft topological space and
hence (F,E) € 1.

2) Fallows from the definition of a soft subspace.

3) if (F,E)is soft regular closed in Y then we have (F,E') =Y\ (G, E), for
some (G,E) € ty.Now,(G,E) =Y n (H,E) for some soft regular openset (H,E) €
7. for anya € E. F(a) = Y(2)\G (a) =V\G (a) =Y\ (Y (@) N H(a)) =Y\ (17 N H(a)) =
Y\H(@) =Y n X\H(@)) =¥Yn H @)=YV (@) n (H@))C Thus (FE)=V¥n
(H,E)’is soft regular closed in X as(H,E ) € 7. Conversely, suppose that (F JE ) =¥Yn
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(G,E) for some soft regular closed set (G,E) in X. This qualifies us to say that
(G, E)/ € t.Now, if (G, E) = (X,E)\ (H,E) where (H,E) is soft regular open.

1 2 3 4
Proposition 3. Let (X,7,7,7,7T,E | bea soft quad topological space over X. Then, if

1 2 3 4 12 3 4
()?,'?,'?,E') and <)?,'?,'?,E'> are soft regular T3 space then (Y,?,?,?,?,E) is a pair
wise soft regular T, space.

()

12 3 4
Proof. Suppose (X T,7T,E > is a soft regular T3 space with respect to ()? T,T,E > then

according to definition for x,y € X, which distinct, by using Proposition 1, (¥, E) is
3 4 1 2

soft regular closed setin TUT and x ¢ (V,E) there exists aT UT soft regular open
3 4

set (F,E) and aT U T soft regular openset (G,E) such that x € (F,E),y € (V,E) <
1 2
(G,E) and (F,E)Nn (Fy,E)=¢. Hence TUTis soft regular T, space with respect
3 4 3 4
to TUT. Similarly, if (X,7,7,E) is a soft regular T; space with respect to

12
()? T, T, E > then according to definition for x,y € X,x # y, by using Theorem 2, (x, E)

1 2 3 4

is regular closed soft setin TUT and y & (x,E) there exists a TUT soft  regular
1 2

open set (F,E) and a TUT soft regular open set (G,E) such that y € (F,E),
3 4

x€(x,E)c (GE) and (F,E)n(F, E)=¢ .Hence TUTis soft regular T, space.
12 3 4
This implies that ()?,?,?,?,?,E)is a pair wise soft regular T, space.
1 2 3 4 _ _
X,7,7,7,7,E |be a soft quad topological space over X .

Proposition 4. Let ( ,
3
-
T

(X,?,?,E) and <X

wise soft regular T3 space.

4 1 2 3 4
[l VM m ). .
,T,E) are soft regular T; space then (X,T,T,T,T,E)ls a pair

12 12
Proof. Suppose <X’,'?,'?,E' > isa soft regular Ty space with respect to <X’,'?,'?,E >

12
then according to definition for x,y € X,x # y there exists a ( X, 7,7, E > soft  regular

3 4
open set (F,E) and a (X,?,?,E) soft  regular open set (G,E) such that x €

(F,E) and y & (F,E) or y€ (G,E) and x & (G,E) and for each point x € X and

1 2
each <X,?,?,E> regular closed soft set (G, E) such that x & (G, E) there exists
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1 2 3 4
<)?,?,?,E soft regular open set (F;,E) and ()?,?,?,E) soft regular open set

(Fy,E) such that x € (F,E), (G, E) S (Fp, E) and (F,E) N (Fy,E) = ¢. Similarly,
3 4 12
to <X’,'?,'?,E' > isa soft regular Ty space with respect to ()? T,7T,E > So according to

3 4
definition for x,y € X,x # y there exists a <X’,'?,'?,E' > soft regular open set (F,E)

1 2
and a ()?,?,?,E) soft  regular open set (G,E) such that x € (F,E) and y¢
(F,E) or ye€e (GE) and x¢& (G E) and for each point x €X and each
374
()?,'?,'?,E') regular closed soft set (G, E) such that x & (G, E) there exists

1)

3 4 1 2
()?,'?,'?,E') soft  regular open set (F,E) and a (X,'?,'?,E') soft semi open set
(FZ,E') such that x € (Fl, E), (G,E) € (F,,E) and (Fl,E') N (FZ,E) = ¢. Hence

1 2 3 4
A R RN A T . .
<X,T,T,T,T,E is pair wise soft regular T3 space.

12 3 4
Proposition 5. If <X,?,?,?,?,E be a soft quad topological space over X.
12 34 12 3 4
<X,'?,'?,E> and (X,?,?,E) are soft regular T, space then (X,?,?,?,?,E) is pair
wise soft regular T, space.
12 34

Proof. Suppose (X,?,?,E ) is soft regular T, space with respect to <X,?,?,E ) So
2 ~

,?,E) soft  regular open

1)

3 4
set (F,E) and a(X,'?,'?,E') soft regular open set (G,

()

according to definition for x,y € X, x # y there exist a (v,

G,E) such that x € (F,E) and
ye¢ (F,E) or y€ (G,E) and x & (G,E) each <X,'?,'?,E> soft regular closed set
(FL,E) and a (X,?,?,E) soft  regular closed set (F,, E) such that (Fy,E)n
(FZ,E) = ¢. There exist (F3,E) and (Gl,E) such that (F3,E) is soft <X,'?,'?,E> and

1 2
soft  regular open set (Gq,E) is soft ()?,?,?,E) regular open set (Fy,E) c

3 4
(F5,E), (F,E) < (G,E) and (F3,E)n (G, E) =¢. Similarly, <X,?,?,E> is  soft

regular T, space with respect to 7; so according to definition for x,y € X,x # y there
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—

1 2
exists a (X, 73,74, E) soft regular openset (F,E) and a (X,?,?,E) soft  regular
open set (G, E) such that x € (F,E) and yé& (F,E) or y€ (GE

3 4

) and x €&
12
(G,E) and for each ()?,'?,'?,E') soft regular closed set (F;,E) and ()?,'?,'?,E') soft

regular closed set (F,,E) such that (Fj,E) N (F, E) = ¢. there exists soft regular
1 2

~

open sets(F3,E) and (Gy,E) such that (Fj E)is soft (X,?,?,E) regular open set

()

3 4
(G, E) is soft ()?,?,'?,E) regular open set such that (Fl,E') c (F3,E), (F,,E) ¢

12 3 4
(G, E) and (F5,E)n(Gy,E) = ¢. Hence (X,?,?,?,?,E') is pair wise soft regular

T, space.

12 3 4
Proposition 6. Let <)?,'?,?,'?,'?,E be a soft quad topological space over X and Y be
1Y 2Y 3Y 4Y

anon-empty subset of X. if (X,T T ,T ,T ,E) ispair wise soft regular Ty space.
LY Y 3Y LY

Then (Y,T T ,7 ,T ,E)is pair wise soft regular T; space."

1Y 2Y 3Y 4Y
e )

. ~” ~\ = . . .

Proof. First we prove that (Y,T ,7 ,7 ,T ,E)ispairwise soft regular T; space.
1 2 3 4
L B N e N e X o~
,T,7T,7T,7,FE

) ) )

Let x,y €X,x #yif ()? is pair wise space then this implies that

<Xv'

3 4
(F,E) and ()?,?,?,E) soft regular open set (G,E) such that x € (F,E) and

2 3 4 1 2
Mo =) . . . A N R o
,T,T,T,E ) is pair wise soft space. So there exists <X, T,7,E > soft regular open

S

y¢& (F,E) or ye€ (GE) and «x¢ (GE) now x€Yandx¢& (G E). Hence
xe€¥n(FE)= (Ys,E) theny € Y n (a) for some a € E. this means that « € E then
y&YNF (a) forsome a € E.

Therefore,y € Y N (F,E) = (Y5, E). Nowy € Yandy € (G,E). Hencey €Y n (G, E) =

(Gy, E) where (G, E) € (X,73,74,E). Consider x & (G,E) this means that a € E then

x¢YNG (a) for some a€E. Therefore x & ¥ N (G,E) = (Gy,E)

thus (Y, 7,3, Ty, T3y, Tap, E) is pair wise soft regular T; space.

Y oY 3Y LY
T,T,7T

1
Now we prove that (Y,7T ,E) is pair wise soft regular T; space then

1Y 2Y 3Y 4Y
S e N e N . B ) =N e . .
(Y,T 7T ,7 ,7T ,E)ispair wise soft R-regular space.
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Let y€Y and ( ,E) e a soft regular closed set in Y such that y € (G,E) where

G
3

-
T

1IN

4
,'?,E) then (G,E) = (Y,E) n (F,E) for some soft regular closed

4
,T ,E)Hence y¢& (Y,E) n (F,E) but ye (Y,E),soy¢& (F,E)

3 4
,?,?,E)is soft regular Ty space (X,Ty,T,, 73, T4, E) is soft regular

1 2 3 4
space so there exists | X,7,T, E ) soft  regular open set (F,E) and ()?,?,?,E) soft
regular open set (F,, E) such that

y€(FLE),(GE) € (P, E)
(Fle)(FZ'E) = d)

Take (Gl,E') = (Y,E) n (F, E) then (Gl,E'), (GZ,E') are soft regular open set in ¥
such that

y € (GL,E), (G E) = (Y,E)n (F, E) = (G, E)
(GLE)N (G, E) < (FLE)n(F,E)=¢
(GLE)Nn(G,,E)=¢

1Y oY 3V 4Y
There foreT UT is soft R-regular space with respectto T UT . Similarly, Let y € ¥
and (G E') be a soft regular closed sub set in Y such that y €& (G, E), where (G, E) €

( >then (G, E) = (Y,E) n (F,E) where (F, E') is some soft regular closed
2
T

1 12
set in <)?,'?, ,E')ye(Y,E)n(F,E') But y€ (Y,E) soy ¢ (F,E) since <)?,'?,'?,E'>

3 4
is soft R-regular space so there exists ( X,T,T,E | soft regular open set (F;,E) and

1 2
<)?,?,?,E > soft regular open set (F,, E) . Such that

y € (Fu E), (G, E) < (Fy, E)
(FLE)n (F,E)=¢
Take
(6, E) = (Y,E) n (Fy, E)
(61,E) = (Y,E) n(F,E)

Then (G, E) and (G, E) are soft regular open setin Y such that

y € (GL,E), (G E) < (Y,E)n (F, E) = (G, E)
(GLE)N (G, E) < (FLE)n(F,E)=¢
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3V 4Y 1Y 2V
Therefore T UT is soft regular space withrespect T UT = (¥,
is pair wise soft regular T3 space.

12 3 4
Proposition 7. Let (X,?,?,?,?,E') be a soft quad topological space over X and Y

2 3
~ =
T,T

1 4
A ) ~ . . .
,T,7,7,7,E > is pair wise soft regular

be a soft regular closed sub space of X. If (X
1Y 2Y 3Y 4Y
T, space then (Y,T T ,T ,T ,E)is pair wise soft regular T, space.

12 3 4
Proof. Since ()? T,7,7,7T,E > is pair wise soft regular T, space. So this implies that

1 2 3 4
ARl A K . .
(X,T,T,T,T,E) is pair wise soft regular T; space as proved above.

12 3 4
We prove <X,?,?,?,?,E> is pair wise soft regular normal space. Let (G, E), (G, E)

be soft regular closed setsin ¥ such that

(GLE)N (G, E)=¢

Then

(Gl,E) = (Y,E) n (Fl,E)
and

(Go,E) = (Y,E) n(F,E)

1

For some soft regular closed sets such that (Fl,E ) is soft regular closed setin T U
3V 4Y

soft regular closed set (F,E)in T UT and (Fy,E)n (F, E) = ¢ From Proposition
2. Since, Yis soft regular closed sub set of X then (Gl,E ), (GZ,E ) are soft regular
closed sets in Xsuch that

2
st
T

(GLE)N (G, E)=¢

1 2 3 4
Since <X,?,?,?,?,E ) is pair wise softs regular normal space. So there exists soft
regular open sets (Hl,E) and (H,,E) such that (Hl,E) is soft regular open setin
Y .Y
N A
T, U T, and (HZ,E ) is soft regular opensetinT U T such that

(G, E) < (H, E)
(G, E) < (Hy, E)
(H,E)n (Hy,E)=¢
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Since

(G, E), (G, E) € (V,E)
Then

(GLE) < (Y,E)n (Hy,E)

(Go,E) < (Y, E)n (Hy, E)
and

[(v,E) 0 (Hy, )] n [(V,E) 0 (H,, E)] = ¢

Where (Y, E ) N (Hl, E ) and (Y, E ) N (HZ, E ) are soft regular open sets in Y there fore
1Y 2V 3V 4Y

T UT is soft regular normal space with respect to T UT . Similarly, Let
(Gl, E ), (GZ, E ) be soft regular closed sub setin Y such that

(GLE)N (G, E)=¢
Then
(GL,E)= (Y,E) n(F,E)
and
(62, E) = (V,E) n(F,,E)

For some soft regular closed sets such that (F;,E) is soft regular closed set in
3 4 1Y 2V

TUTand (F,,E) soft regular closed set in T UT and (Fl,E)(FZ,E') = ¢ from
Proposition 2. Since, Yis soft regular closed sub set in X then (Gl,E' ), (GZ,E') are soft
regular closed sets in X such that

(GLE)N(G,,E)=¢

1 2 3 4
. A R el sl -2 B . . :
Since <X, 7,7,7,7,F ) is pair wise soft regular normal space so there exists soft

regular open sets (Hl,E') and (HZ,E). Such that (Hl, E) is soft regular open setis
3 4 1Y oY
TUT and (H,, E)is soft regular open setinT UT such that

(Gy,E) € (Hy, E)

(G, E) < (Hy E)
(H,E)n (HyE)=¢

Since

(G,E), (G2, E) € (V,E)
Then

(GLE)< (Y,E)n (Hy, E)

(Go,E) < (Y, E)n (Hy, E)
and

[(v,E) 0 (Hy, ) n [(V,E) 0 (H,, E)] = ¢
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Where (Y E) N (Hl,E) and (Y E) N (HZ,E) are soft regular open setsin Y there fore
3Y 4 1Y 2Y 1Y 2Y 3V 4Y

T UT is soft regular normal space withrespectto 7 UT = (Y,7 T ,7 ,7T ,E)
is pair wise soft regular T, space.

3.2 Soft Regular Separation Axioms in Soft Quad Topological Spaces with Respect
to Soft Points

In this section, we introduced soft topological structures known as soft regular separation
axioms in soft quad topology with respect to soft points. With the applications of these
soft regular separation axioms different result are brought under examination.

12 3 4
Definition 33 In a soft quad topological space <)?,'?,?,'?,'?,E >

1 2 3 4

1) TUTsaidto be soft regular T, space with respect to T U T if for each pair of
1 2 3 4

distinct points eg, ey € X there happens T U T soft regular open set (F,E) and aTUT
3 4
soft regular openset (G,E) such that e; € (F,E) and ey & (G,E), Similarly, T U Tis
12

saidto be soft regular T, space with respect to T U T if for each pair of distinct points
3 4 1 2

ec, ey € X there happens T U T soft  regular open set (F,E) and aTUT regular soft
open set (G,E) such that e; € (F,E) and ey & (F,E) orey € (G,E) and e; ¢

1 2 3 4
(G,E'). Soft quad topological spaces (X,?,?,?,?,E) is said to be pair wise soft
1 2 3 4 3 4

regular Ty space if TUT is soft regular Ty space with respectto TUT and TU T is
1 2

soft regular T, spaces with respectto TU T

1 2 3 4

2) TUTis said to be soft regular T; space with respect to T U T if for each pair of
1 2 3 4

distinct points e, ey € X, there happens TU T soft regular open set (F,E) and TUT
soft  regular open set (G,E) such that e; € (F,E) and ey & (G,E) and ey €
3 4

(G,E) and e; & (G,E). Similarly, T U Tis said to be soft regular T; space with

1 2 3 4
respect to T UT if for each pair of distinct points e;, ey € X there exist TUT soft
1 2

regular open set (F,E) and aTUT soft regular open set (G,E) such that e; €
(F,E) andey & (G,E) and ey € (G,E) and e; & (G, E). Soft quad topological
12

1234
space <X T,7,T,7T E> is said to be pair wise soft regular T; space if TUT is soft

3 3 3 4

regular Ty space with respectto TUT and T U Tis soft regular T; spaces with respect
1 2

to TUT.
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1 2 3 4
3) TUTissaid to be soft regular T, space with respectto T UT, if for each pair of
1 2

distinct points e, ey € X4 there happens a TU T soft regular open set (F,E) and a
3 4

TUT soft regular open set (G,E) such that e; € (F,E) and ey & (G, E) and
ey € (G,E) and e; ¢ (G,E) and (F,E') N (G,E') = ¢. Similarly, 73 U 7, is aid to be
1 2

soft regular T, space with respectto TU T if for each pair of distinct points eg, ez € X,
3 4 1 2

there happens TU T soft regular open set (F,E) and TUT soft regular open set

(G,E) such that eg E(F,E') and e; € (G,E) and (F,E)n(G,E)=¢. The soft
172 3 4
quad topological space ()?,?,?,?,'?,E is said to be pair wise soft regular T, space

1 2 3 4 3 4

if TUT is soft regular T, space withrespectto TUT and TUT is soft regular T,
1 2

space with respectto TU T .

1 2
Mo
T,T

)

3 4
"M oM
,T,T,E

12 3 4 1 2
1) TUT is said to be soft regular T; space with respectto TUT if TUT is soft

regular T; space with respect to 73 U 1, and for each pair of distinct points e;, ey € Xy,
1

2
there exists TUT.

Definition 34 In a soft quad topological space ()? ,

1 2
regular closed soft set (G,E) such that e; € (G,E), TUT soft regular open set
3 4

(FL,E) and TUT soft regular open set (F, E) such that e; € (Fl,E'), (G,E) ¢
(Fy,E) and (Fy, E) n (F,, E) = @. Similarly, 73 U 7,is said to be soft regular T5 space
172 374 1 2

with respect to TUT if TUT is soft regular T; space with respectto TUT and for
3 4

each pair of distinct points eg, e € X there exists a T U T soft regular closed set (G,E)
3 4 1 2

such that e; € (G,E), TUT soft regular open set (F,E) amd TUT soft regular
open set (Fy, E) such that e € (F,E), (G, E) € (Fp, E and (F, E)n (Fy,E) = ¢.

12 3 4 12
(X,?,?,?,?,E) is said to be pair wise soft regular T3 space if TUTis soft

3 4 3 4

regular T; space with respect to TUT and TUTis  soft regular T; space with
12

respect to TU T.

12 3 4 1 2
2) TUTissaid to be soft regular T, space with respectto TUT if TUTis soft
3 4 1 2
regular T; space with respect to T UT, there exists a TUT soft regular closed set
3 4

(F,E) and TUT soft regular closed set (F, E) such that (F,E)n(F,E)=
17 2

@,also,open there exists (F3, E) and (Gy,E) such that (Fs, E) is soft TUT regular
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3 4
open set, (Gl,E) is soft TUT regular set such that (Fl,E) (F3,E) (FZ,E)C

(Gl,E ) Similarly, T U T'is said to be soft regular T, space with respectto TUT if
1 2 3 4

TUTis soft regular T; space with respect to T U T'there exists TU T soft regular
1 2

closed set (Fy,E) and TUT soft regular closed set (F,,E) such that (F,E)n
3 7 4

(F,,E) =¢ . Also there exists (F3,E) and (Gy,E) such that (F3 E) is soft TUT
12

regular open set, (G, E) is soft TUT regular soft set such that (F,E)C
123 4

(F5,E),(F,,E) € (G,E) and (F5,E) N (G, E) = ¢. Thus, ((X T,7,7T,7, E)is said to

be pair wise soft regular T, space if TUTis soft regular T, space with respect to
3 4 3 4 12

TUT and to TUTis soft regular T, space with respectto TUT.

12 3 4
Proposition 8. Let ()? ?,?,?,?,E) be a soft topological space over

()

12 3 4
X. (X,'?,'?,'?,?,E) is soft regular Ty space , then for all e; € Xze; = (eg, E) is soft

regular-closed set.

Proof. We want to prove that e;is regular closed soft set, which is sufficient to prove
that eS is regular open soft set for all ey € {e;}¢. Since (X, Tq,T5, T3, T4, E)is soft
regular T3 space , then there exists soft regular sets ( F,E) ., and (G,E) such that

eny S (F,E), and e, N (F,E)., =¢ and e;, S (GE) and ey, n (GE) =
¢. It follows that, Ug,e (eq) S(F,E)eySect Now, we want to prove that
€65 SUepe ()¢ (FIE) ¢y Let Ueye eg)¢ (FLE) ey = (H,E). Where H (e) =
Uene () € (F (€) oy forall e € E. Since eg;(e) = (eg) “for all e € E from Definition 9, so,
for all ey € {eg} and e € Eegi(e) = {e6}° =Ueye (eq)© {n} =Veye (eo) CF(e)ey=H () -
Thus, egZ SUepe eg) ¢ (F,E) ¢, from Definition 2, and so, egr =Ueye eq)c (F E) e
This means that , eg is soft  regular open set for all ey € {es}°. Therefore, eg is
regular closed soft set.

1 2 3 4
Proposition 9. Let (X, 7T,7T,7,7,E |bea soft quad topological space over X. Then, if

1 2 3 4 1 2 3 4
<X,?,?,E> and <X,?,?,E‘>are soft regular qT; space , then <X,?,?,?,?,E'>is a
pair wise soft regular T, space.

~

1 2 3 4
Proof. Suppose if (X,?,?,E) isa soft regular T; space with respect to <X,?,?,E>,

then according to definition for, e; # ey e;, ey € X4, by using Theorem 8, (ey, E) is
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3 4 1 2
soft regular closed set in (X,?,?,E) and e; & (ey, E) there exist a ()?,?,?,E) soft
regular open set (F,E) and a (X,?,?,E) soft regular open set (G,E) such that
ec € (F.E), eye(y,E)c (GE) and (F,E)n(F,E)=¢. Hence(x,’%“,”f,E> is
3 4 34
soft regular T, space with respect to <X,'?,'?,E > Similarly, if <X,'?,'?,E> isa soft
regular T3 space with respect to <X ,T,T,E >, then according to definition for, e; #
ey ec ey € X,, by using Theorem 8, (e, E) is regular closed soft setin (X,?,?,E) is
and y & (x,E) there exists a (X,?,?,E) soft  regular open set (F,E) and a

12
()?,'?,'?,E') soft regular openset (G,E) such that ey € (F,E), e; € (x,E) € (G,E)

[e5T¢

3 4
and (F,E) N (Fy, E) = ¢. Hence ()?,'?,'?,
(X,

12 3 4
Proposition 10. Let ()?,'?,'?,?,?,E be a soft quad topological space over

>is a soft regular T, space. Thus

2 3 4
Mo =) . .
,‘L',‘L',T,E) is a pair wise soft s regular T, space.

3

N

12 3 4 12 3 4
X. if ()?,'?,'?,E') and ()?,'?,'?,E') are soft regular T3 space then (X,?,?,?,?,E') is

a pair wise soft regular T3 space.

~

1 2 3 4
Proof. Suppose (X,?,?,E ) isa soft regular T; space with respect to (X,?,?,E)

then according to definition for e;, ey € X e; # eythere happens 7, U 7, soft  regular
3 4

open set (F,E) and aTUT soft regular openset (G,E) such that e; € (F,E) and
ey & (F,E) or ey € (G,E) and e; & (G,E) and for each point e; € X, and each
12 12

T UT regular closed soft set (G, E) such that e; & (Gy,E) there happens a T U T soft
3 4

regular open set (F;,E) and TUT soft regular open set (F, E) such that e; €

~

3 4
(FL,E), (G, E) € (Fp, E) and (F,E)n (Fy,E) = ¢. Similarly (X,?,?,E) isa soft

1 2
regular T space with respect to ()?,?,?,E ) So according to definition for e, ey € X,,

3 4 12
ec # ey there exists a TUT soft  regular open set (F,E) and TUT soft regular

open set (G,E) such that ey € (F,E) and ey & (F,E) or ey€ (G,E) and
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3 4

ec & (G,E) and for each point e; € X, and each TUT's regular closed soft set
3 4

(G, E) such that e; ¢ (Gy,E) there exists TUT soft regular open set (F,E) and
1 2

TUT soft regular open set (Fz

1
(Fi,E)n (F, E) = ¢. Hence ( ,T,T,7T,

such that eg € (Fy,E), (G, E) € (Fp,E) and
4
T, E) is pair wise soft regular T3 space.

~

1 2 3 4
Proposition 11. if (X,7,7,7,7,E) be a soft quad topological space over

1 2 3 4 1 2 3 4
X. <X,?,?,E> and <X,?,?,E‘> are soft regular T, space then <X,?,?,?,?,E> is
pair wise soft regular T, space.

1 2 3 4
Proof. Suppose <)? 7,7, E > is soft regular T, space with respect to ()?,?,?,E ) So
2

according to definition for e;, ey € X, e; # ey there happens a TU T soft regular open
3 4

set (F,E) and a TUT soft regular open set (G,E) such that e; € (F,E) and
ey & (FJE) or ey € (G,E) and e; ¢ (G E) each %U%ZH soft regular closed set
(FL,E) and a % U% soft regular closed set (F,,E) such that (F;,E) N (F,E) = ¢.
There occurs (F3,E) and (Gq,E) such that (F5 E) is soft %U%LH regular open set
(GL,E) is  soft a %U?z" regp;lar40pen set (F,E) € (F5,E), (F,,E) < (Gl,E;) and

2

(F3,E) N (G, E) = ¢. Similarly,7 U Tis soft regular T, space with respectto T U T'so
3 4

according to definition for e;, ey € X4, e; # eythere happens a TU T soft  regular open
set (F,E) and a %U%ZH soft  regular open set (G,E) such that e; € (F,E) and
ey & (F,E) or ey € (G,E) and e; & (G,E) and for each%U%soft regular closed
set (Fl, E) and %U%ZH soft regular closed set (F,, E) such that (Fl, E) N (FZ,E') = ¢.
there occurs (F3,E' ) and (G, E) such that (F3,E ) is soft %U% regular open set

12
(G, E) is soft TUT regularsemi open set such that (Fl,E) (F3,E) (F,,E) ¢

2 3 4
(G, E) and (F3,E) N (G, E) = ¢ hence <)?, ,T,T,7T, E') is pair wise soft regular T,

space.
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12 3 4
Proposition 12. Let <X,?,?,?,?,E ) be a soft quad topological space over X and ¥
1Y 2Y 3Y 4Y

be a non-empty subset of X. if (Y,T T ,7 ,T ,E)is pair wise soft regular Ty space.
1Y 2Y 3Y 4Y

Then (Y,7 7T ,7 ,T ,E)is pair wise soft regular T3 space.
1Y 2Y 3Y 4Y
Proof. First we prove that (Y,T T ,7 ,T ,E)is pair wise soft regular T, space.

1 2 3 4
Let e, ey € X4, e # ey if <X,?,?,?,?,E> is pair wise soft space then this implies
2
2

12 3 4 1 1 2
that ()?,'?,'?,?,?, E) is pair wise soft T UT space. So there exists T U T soft regular

open set (G,E) such that e; € (F,E) and ey & (F,E) orey € (G,E) and e; ¢
(G,E) nowe; €Yande; & (G,E). Hence e; €Y N (F,E) = (Yr, E) then ey € Y N
F (o) for some a € E, this means that o € E theney € Y N F () for some a € E.

There fore,ey € Y N (F,E') = (YF, E) Now ey € Y and ey € (G,E'). Hence, ey € Yn
3 4

(G,E) = (Gy,E) where(G,E) ETUT. Consider x ¢ (G,E) . this means that « € E then

x¢YNG(a) for somea€E. There fore ez &Y N (G, E) = (Gy,E) thus
1Y 2Y 3Y 4Y

((Y,T T ,T ,7 ,E)is pair wise soft regular T; space.

1Y 2Y 3Y 4Y
S MM MM MM A BN . :
Now, we prove that (Y,T T ,7 ,T ,E) ispairwise soft regular T; space.

Let ey €Y and (G,E) be soft regular closed setin ¥ such that ey ¢ (G,E) where
1

1 2
(G,E) eTuTthen (G,E)= (V,E) n (F,E) for some soft regular closed set in T U
2

in
5 _ . 5 123 4 _
Thenceey ¢ (Y,E) n (F,E) but ey € (Y,E),soey & (F,E) since (X,?,?,?,’%‘,E)
- 1 2 3 4 -
is soft regular T; space <X,?,?,?,?,E>is soft R-regular space so there happens

3 4
7, U T, soft  regular open set (F;,E) and TUT soft regular open set (F,, E) such
that

ey € (FL,E), (G E) c (F,E)
(FLE)(FE) =0

Take (G, E) = (Y,E) N (Fy, E) then (Gy,E),(Gy, E) are soft regular open setsin ¥
such that

ey € (G, E), (G E) < (Y,E)n (Fy, E) = (G, E)
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(Gl,E) N (Gz;E) c (FIIE) n (FZ’E) = 6
(GLE)n (G, E)=0

1 2 3V 47
Therefore, <X,?,?,E> is soft R-regular space with respectto T UT Similarly, Let

ey € Y and (G, E) be a soft regular closed sub set in Y such that ey & (G, E), Where
3 4

(G,E) eTUTthen (G,E) = (Y,E) n (F,E) where (F,E) issome soft regular closed
3

4 1 2 3 4
setinTUT ey & (Y,E)N (F,E) butey € (Y,E) soey & (F,E) since <X,?,?,?,?,E‘>

3 4

is soft R-regular space so there happens T U T soft regular open set (Fj,E) and
1 2

TUT soft regular open set (F,,,E). Such that

ey € (FL,E), (G E) < (F,, E)
(FLE)n (Fy,E)=¢

Take
(6,B) = (V.. E) n (R, E)
(GL,E)= (Y,,E) n(F,E)

Then (Gl,,E) and (GZ,,E) are soft regular open setin,Y such that

en € (61 E), (G.F) € (Y. E) 0 (Fn E) = (G E)
(61, E) 0 (65, E) < (Fy, E) n (Fy, E) = 0.

3V 4Y
ThereforeT U T is soft R-regular space.

4 Conclusions

A soft set with single specific topological structure is unable to shoulder up the
responsibility to construct the whole theory. So to make the theory healthy, some additional
structures on soft set has to be introduced. It makes, it more springy to develop the soft
topological spaces with its infinite applications. In this regards we introduced soft
topological structure known as soft quad topological structure with respect to soft regular
open sets. In this article, topology is the supreme branch of pure mathematics which deals
with mathematical structures. Freshly, many scholars have studied the soft set theory which
is coined by Molodtsov [4] and carefully applied to many difficulties which contain
uncertainties in our social life. Shabir and Naz [7] familiarized and deeply studied the origin
of soft topological spaces. They also studied topological structures and exhibited their
several properties with respect to ordinary points.

In the present work, we constantly study the behavior of soft regular separation axioms in
soft quad topological spaces with respect to soft points as well as ordinary points of a
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soft topological space. We introduce soft regular qTystructure, soft regular qT;
structure, soft regular qT, structure, soft regular qT; and soft regular qT,structure
with respect to soft and ordinary points. In future we will plant these structures in
different results. More over defined soft regular Tystructure w. r. t. soft regular
T;structure and vice versa, soft regular Tjstructure w. r. t soft regular T,structure and
vice versa and soft regular T3 space w.r.t soft regular T, and vice versa with respect
to ordinary and soft points in soft quad topological spaces and studied their activities
in different results with respect to ordinary and soft points. We also planted these axioms
to different results. These soft semi separation axioms in quad structure would be valuable
for the development of the theory of soft topology to solve complicated problems,
comprising doubts in economics, engineering, medical etc. We also attractively discussed
some soft transmissible properties with respect to ordinary as well as soft points. I have
fastidiously studied numerous homes on the behalf of soft topology, and lastly I
determined that soft topology is totally linked or in other sense we can correctly say that
soft topology (Separation Axioms) are connected with structure. Provided if it is related
with structures then it gives the idea of non-linearity beautifully. In other ways we can
rightly say soft topology is somewhat directly proportional to non-linearity. Although we
use non-linearity in Applied Math. So it is not wrong to say that soft topology is applied
Math in itself. It means that soft topology has the taste of both of pure and applied math.
In future I will discuss Separation Axioms in soft topology With respect to soft points.
We expect that these results in this article will do help the researchers for strengthening the
tool box of soft topological structures. In the forthcoming, we spread the idea of soft a-
open, and soft b**open sets in soft quad topological structure with respect to ordinary
and soft points.
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