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Abstract. In this paper, soft bigeneralized topological spaces are introduced. Besides, we defined soft open
set, soft closed set, soft closure set, soft interior set, soft basis and soft neighborhood on the soft bigeneralized
topological spaces. Furthermore, some important theorems are proved and interesting examples are given.

1. Introduction

Russian researcher D. Molodtsov [17] introduced the concept of a soft set in order to solve complicated
problems in the economics, engineering and enviromental areas because no mathematical tools can succes-
fully deal with the various kinds of uncertainties in these problems. Since soft set theory has a rich potential,
researches on soft set theory and its applications in various fields are progressing rapidly in [13, 14].

The novel of generalized topology goes to back to 1963. Then, N. Levine [12] tried to generalize a
topology by replacing open sets with semi-open sets. Later, similiar studies have been done. In the long
run in 1997, A. Csészér [4] generalized these new open sets by introduced the concept of y—open sets.
The theory of generalized topological spaces (briefly GT), introduced by A. Csészar [3], is one of the most
important developments of general topology in recent years. Let X be a nonempty set and g be a collection
of subsets of X. g is called a generalized topology on X and (X, g) is called a generalized topological space,
if g satisfies the following two conditions:

(1)0ey,

(2) Gi € g fori € I # 0 implies iLEJIGi €yg.

Undoubtedly, generalized topological spaces are an important generalization of topological spaces. A.
Csészar defined some basic operators on generalized topological spaces. It is observed in the last few
years that a large number of papers is devoted to the study of generalized topological spaces. Many
topologist have faced generalized topologies. A. Csészér was actively working on this area, despite being
approximately at the age of 87. Later, W. K. Min and Y. K. Kim [16] introduced the notion of bigeneralized
topological spaces and quasi generalized open sets. They studied some basic properties for the sets. Let X
be a nonempty set and g1, g, be two generalized topologies on X. A triple (X, g1, g2) is called a bigeneralized
topological space (briefly BGTS). In addition to, P. Torton et al. [22] studied some separation axioms in
bigeneralized topological spaces.
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Topological structures of soft set have been studied by some authors in recent years. M. Shabir and
M. Naz [19] have initiated the study of soft topological spaces which are defined over an initial universe
with a fixed set of parameters and showed that a soft topological space gives a parameterized family of
topological spaces. Theoretical studies of soft topological spaces have also been researched by some authors
in [2,5-7, 15, 18, 20, 23]. As a generalized of soft topological spaces, S.A. El-Sheikh and A. M. Abd-El-Latif
[8] introduced the notion of supra soft topological spaces by neglecting only the soft intersection condition.
After the concept of bitopological spaces was introduced by ]J.C. Kelly [11] as an extension of topological
spaces in 1963, B.M. Ittanagi [9] defined the notion of soft bitopological space and gave some of types of soft
separation axioms. A study of soft bitopological spaces is a generalization of the study of soft topological
spaces as every soft bitopological space (X, 71, T2, E) can be regarded as a soft topological space (X, 7, E) if
T1 =T =T.

In later years, many researchers studied bitopological spaces and pair-wise open (closed) sets. Therefore,
handling of these spaces in soft concept is important and actual (e. g. [9, 10]).

In 2014, J. Thomas and S.J. John [21] defined basic notions and concepts of soft generalized topological
spaces such as soft basis, subspace of soft generalized topology. They showed that a soft generalized
topology gave a parameterized family of generalized topologies on the initial universe.

The main purpose of the present paper is to generalize the notions of soft generalized topological
spaces. Besides, we define soft open set, soft closed set, soft closure set, soft interior set, soft basis and
soft neighborhood on the soft bigeneralized topological spaces. Furthermore, their important theorems are
proved and interesting examples are solved.

2. Preliminaries

In this section we will introduce necessary definitions and theorems for soft sets. Throughout this paper
X denotes initial universe, E denotes the set of all parameters, P(X) denotes the power set of X.

Definition 2.1. ([17]) A pair (F, E) is called a soft set over X, where F is a mapping given by F : E — P(X).

In other words, the soft set is a parameterized family of subsets of the set X. For e¢ € E, F(¢) may be
considered as the set of e—elements of the soft set (F, E), or as the set of e-~approximate elements of the soft
set, i.e.,

(EE)={(e,F(e)):e€ E,F: E - P(X)}.
After this, SS(X)r denotes the family of all soft sets over X with a fixed set of parameters E.

Definition 2.2. ([14]) For two soft sets (F, E) and (G, E) over X, (F, E) is called a soft subset of (G, E) if Ye € E,
F(e) € G(e). This relationship is denoted by (F, E)S(G, E).

Similarly, (F, E) is called a soft superset of (G, E) if (G, E) is a soft subset of (F, E). This relationship is
denoted by (F, E)2(G, E). Two soft sets (F, E) and (G, E) over X are called soft equal if (F, E) is a soft subset of
(G,E) and (G, E) is a soft subset of (F, E).

Definition 2.3. ([1]) The intersection of two soft sets (F, E) and (G, E) over X is the soft set (H, E), where
Ve € E, H(e) = F(e) N G(e). This is denoted by (F, E)N(G, E) = (H, E).

Definition 2.4. ([1]) The union of two soft sets (F, E) and (G, E) over X is the soft set (H, E), where Ye € E,
H(e) = F(e) U G(e). This is denoted by (F, E)\U(G, E) = (H, E).

Definition 2.5. ([19]) A soft set (F, E) over X is said to be a null soft set denoted by (a, E)ifforalle € E,
F(e) = @.

Definition 2.6. ([19]) A soft set (F, E) over X is said to be an absolute soft set denoted by ()?, E)if foralle € E,
F(e) = X.
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Definition 2.7. ([19]) The difference (H, E) of two soft sets (F, E) and (G, E) over X, denoted by (F, E)\(G, E),
is defined as H(e) = F(e)\G(e) for all e € E.

Definition 2.8. ([19]) The complement of a soft set (F, E), denoted by (F, E)°, is defined as (F, E)* = (F°,E),
where F° : E — P(X) is a mapping given by F°(e) = X\F(e), Ve € E and F° is called the soft complement
function of F.

Definition 2.9. ([19]) Let 7 be the collection of soft sets over X, then 7 is said to be a soft topology on X if
1) (¢, E), (X, E) belong to T;
2) the union of any number of soft sets in 7 belongs to T;
3) the intersection of any two soft sets in T belongs to 7.
The triplet (X, 7, E) is called a soft topological space over X.

Definition 2.10. ([19]) Let (X, 7, E) be a soft topological space over X, then members of 7 are said to be soft
open sets in X.

Definition 2.11. ([19]) Let (X, 7, E) be a soft topological space over X. A soft set (F, E) over X is said to be a
soft closed in X, if its complement (F, E)° belongs to T.

Proposition 2.12. ([19]) Let (X, T, E) be a soft topological space over X. Then the collection T, = {F(e) : (F,E) € T}
for each e € E, defines a topology on X.

Definition 2.13. ([19]) Let (X, 7, E) be a soft topological space over X and (F, E) be a soft set over X. Then
the soft closure of (F, E), denoted by cls?(F, E) is the intersection of all soft closed super sets of (F, E). Clearly
cls?(F, E) is the smallest soft closed set over X which contains (F, E).

Definition 2.14. ([7]) Let (X, 7, E) be a soft topological space over X and (F, E) be a soft set over X. Then the
soft interior of (F, E), denoted by int:(F, E) is the union of all soft open subsets of (F, E)

Definition 2.15. ([2]) Let (F, E) be a soft set over X. The soft set (F, E) is called a soft point, denoted by (x,, E),
if for the element e € E, F(e) = {x} and F(¢) = @ for all e° € E — {e} (briefly denoted by x.).

It is obvious that each soft set can be expressed as a union of soft points. For this reason, to give the
family of all soft sets on X it is sufficient to give only soft points on X.

Definition 2.16. ([2]) Let x, and y.- be two soft points over a common universe X, we say that the soft points
are differentif x # yore # ¢'.

Definition 2.17. ([2]) The soft point x, is said to be belonging to the soft set (F, E), denoted by x.E(F, E), if
x.(e) € F(e) ,ie., {x} CF(e).

Definition 2.18. ([2]) Let (X, 7, E) be a soft topological space over X. A soft set (F, E)C (X, E) is called a soft
neighborhood of the soft point x.€(F, E) if there exists a soft open set (G, E) such that x.€(G, E)C(E, E).

Definition 2.19. ([21]) Let u be the collection of soft set over X. Then y is said to be a soft generalized
topology on X if

1. (¢, E) belongs to TI;
2. the union of any number of soft sets in i belongs to pi.

The triplet (X, i, E) is called a soft generalized topological space (briefly SGT—space) over X.
Definition 2.20. ([21]) A soft generalized topology i on (X, E) is called strong if Xe 1.

Definition 2.21. ([21]) Let (X, i, E) be a SGT—space over (X,E). Then every element of 1 is called a soft
ggz—open set.
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Definition 2.22. ([21]) Let (X, g, E) be a SGT—space over (X, E) and (F, E)S(X,E). Then (F,E) is called a soft
gp—closed set if its soft complement (F, E) is a soft g;—open set.

Definition 2.23. ([21]) Let (X, i, E) be a SGT—space over (X, E) and (F, E)S(X,E). Then the soft gp—interior
of (F, E) denoted by sint; ((F, E)) is defined as the soft union of all soft gz—open subsets of (F, E). That is,
sintg ((F, E)) is the largest soft gz—open set that is contained in (F, E).

Definition 2.24. ([21]) Let (X, 1, E) be a SGT—space over (X, E) and (F, E)C(X,E). Then the soft ggp—closure
of (F, E) is denoted by scl; ((F, E)) is defined as the soft intersection of all soft gr—closed super sets of (F, E).
That is, sclg ((F, E)) is the smallest soft g;—closed set containing (F, E).

For x,€SS(X)E, let (U, E),, be a soft gp—open subset containing x, and

i, = (LE) : x&(UE) € ).

Proposition 2.25. ([21]) Let (X, u, E) be a SGT—space over (X, E) and (F, E)S(X, E).Then the following statements
hold.
1. stz ((F,E)) S(F, E)Csclz ((F,E)),
2. sintg (szntﬁ ((F, E))) = sinty ((F, E)) and scl; (sclﬁ ((F, E))) = sclz (E E)),
3. If (G, E)S(F, E), then sinty; (G, E)) Csinty ((F, E)), sclz (G, E)) Cscly ((F,E)),
4. stz ((F, El) = (FE) & (EE) is soft gz—open set in (X,E) & for each x.€(F E), (U, E)XL,E(F, E) for some
(LI/ E)Xf € #xg/
5. sclz ((F E)) = (F E) & (FE) is soft gz—closed set in (X, E) < for each x.€(X, E)\(F,E), (U, E)xaﬁ(F, E) = (5, E)
for some (U, E)y, € Uy,

6. scly ((F, E)) = (X, E)\sint; (X, E)\(F, E)) and
sintg ((F E)) = (X, E)\sclz (X, E)\(E E)),

7. x.&scly (F, E)) & (U E),\(E E) # (¢, E) for each (U, E)s, € fix,,
8. x.€sinty ((F E)) & (U, E).,S(F, E) for some (U, E)y, € fi,.

3. Soft Bigeneralized Topological Spaces

Definition 3.1. Let g7 and g, be two soft generalized topologies on X and E be a set of parameters. Then
the quadruple system (X, g1, g2, E) is called a soft bigeneralized topological space (briefly SBGT—space).

Proposition 3.2. Let (X, g1, 92, E) be a SBGT—space. We define

71 = [F(e): (FE)€ g}
922 = {G(e): (G,E) € g2}

for each e € E. Then (X, g1e, g2.) is a bigeneralized topological space.

Proof. Straightforward. [

Definition 3.3. Let (X, 71,72, E) be a SBGT—space. A soft set (F,E)C(X,E) is called soft g;, — open set if
(FE) = (F1, E)U(F,, E) where (F1,E) € g and (F2,E) € 7.

The complement of soft g1, — open set is called soft g1, — closed set. Clearly, a soft set (G, E) over X is a
soft g1, — closed set in (X, 1, 72, E) if (G, E) = (G1, E)N(Gy, E) such that (G, E) € g5 and (Gy, E) € g5, where

7 ={(G,EX € SS(X)e : (G,E) € gi}, i=1,2.
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Proposition 3.4. Let (X, 91,92, E) be a SBGT—space and (F,E) € SS(X)g. (E,E) is a soft g1, — open set iff for every
x.€(F, E), there exists a soft g1 — open set (F1, E) such that x.€(F1,E)S(FE), or a soft go — open set (Fa, E) such that
x.€(F2, E)C(F, E).

Proof. Let (F,E) be a soft g1, — open set in (X, 41,42, E) and x.€(F,E). Then there exists (F;,E) € g; and
(F2, E) € g3 such that (F, E) = (Fy, E)U(Fa, E). Since x,&(F, E) = (F, E)U(Fs, E), then x,&(F;, E) or x,&(F,, E). We
get x,€(F1, E)C(F, E), or x,€(F,, E)C(F, E).

Conversely, it can be easily obtained. [

Theorem 3.5. Let (X, 71, g2, E) be a SBGT—space. Then

1. (¢, E) is a soft 71, — open set,
2. An arbitrary union of soft g1 — open sets is a soft g1, — open set,
3. An arbitrary intersection of soft g1, — closed sets is a soft g1, — closed set.

Proof. (1) Since (cp E) € g1 and (gb E)e gz, (gb E) qb E)U(¢) E), then ( cj) E) is a soft g1, — open set.
(2) Let {(F;, E)};e; be a family of soft g1, — open sets in (X, g1, 92, E). Then there exist (F1 E) € g1 and
(Fl2 E) € g such that (F;, E) = (le )U(Fl2 E) for all i € I which implies that

U(F, B) = O [(FL, YO, B)] = LEUI(F}, E)] v] LEGI(Ff, E)] .

Now, since g; and g; are soft generalized topologies, then [UI(F}, E)] € g1 and [UI(FI,Z, E)] € g>. Therefore,
1€. 1€
‘GI(Fi' E) is a soft g1 2 — open set.
1€
(3) Itis similar to (2). O

Corollary 3.6. Let (X, g1, 92, E) be a SBGT—space. Then the family of all soft g1, — open sets is a soft generalized
topological space on X. This soft generalized topology is denoted by g1, i.e.,

12 = {(EE) = (FL, U(F, E) : (F,E) € Gy, i = 1,2).
Example 3.7. Let X = {a, b, ¢, d}, E = {e1, 2} and let

7 = (@B, (F1,E), (F,E), (Fs,E)} and
7 = (@) (GiE), (Go,E), (G3,E)}

where
(FllE) = {(elr {a, c ) (82/ )}
(FZ/ E) = {( ﬂ, ) (62/ ¢, d )} ’
(F3I E) = {( €1, {ﬂ, ’ C})/ (62/ {C/ d})}/

(G, E) = {(er, {b, c}), (e2, {ah)},
(G2, E) = (e, {a, d}), (e2, {b, oD},
(G3/ E) = {(61/ X)/ (62/ { a, b/ C})}

Then, (X, g1, 92, E) is a SBGT—space. It is clear that

%F{@HGﬁHh&GﬁH&&@ﬁH%H}
’ (Hll E)/ (Hz, E)/ (H3/ E)/ (H4r E)/ (H5/ E)/ (H6/ E) ’
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where
(Hi,E) = (F1,E)U(Gy,E
(Hy,E) = (F1,E)U(GyE
(Hs,E) = (F1,E)U(Gs,E
(Hy,E) = (F2,E)U(Gy,E
(
(

(Hs,E) = (F2,E)U(Gy,E
(He,E) = (F3,E)U(Gy,E

(61/ {al b/ d})/ (62/ {b/
(61/ X)/ (62/ {b/ ¢, d})}

vvvvvv
Il

Consequently,

1,2

where

(Fll E)C = {(61/ {b/ d})/ (62/ {a/ b/ C})}/
(F2,E)* = A(e1, {c, d}), (e2, {a, DY)},
(F3/ E)C = {(elr {d})l (62/ {a/ b})}r

(GlrE)C = {(61/ {a/ d})/ (62/ {b/ c, d})}/
(Go, E) = A(er, {b, c}), (e2, {a, aD},
(Gs,E) = {(er, 0), (e, {dD)}.

(HL,EY = {(er, (), (e (b, D)},
(Ho, EX = {(er, (D)), (2, fa))},
(Hs,EX = {(e1, 0), (e2, 0)} = (¢, E)
(HyEY = {(er, (), (e, (D)),
(Hs,EX = {(er, {c)), (e2, ()},
(He,E)* = {(e1, 0), (e, {a})}.

Theorem 3.8. Let (X, g1, g2, E) be a SBGT—space. Then,
1. every soft g; — open set is a soft g1, — open set, i = 1,2,

2. every soft g; — closed set is a soft g1, — closed set, i = 1,2,

3. if g1 C g2, then g1, = g2 and g , = 7.
Proof. Straightforward. [

={(e1, {a, b, ¢}, (e2, {a, d})
{(er, {a, ¢, d}), (e2, (b, ¢,
{(e1, X), (e2, X)} = (X, E),
{(e1, 1a, b, c}), (er, {a, ¢, d
{ c,d
{

_— { (X,E), (F1,E), (F2,E), (F3,E), (G, E), (G, E,

(Hll E)C/ (HZ/ E)Cl (H3/ E)C/ (H4r E)C/ (H5/ E)C/ (H6/ E)C

(Qﬂﬁ},

5684

Remark 3.9. In a given SBGT—space (X, g1, 92, E), a soft g1, — open set need not be a soft g1 — open set and a

soft g, — open set as shown in the following example.

Example 3.10. According to Example 3.7., (H;, E),_1¢ 3 is a soft g1, — open set but it is not a soft g; — open set

and a soft g, — open set.

Definition 3.11. Let (X, g1, 92, E) be a SBGT—space and (F, E) € SS(X)g. Then, soft g1, — closure set of (F, E) is

denoted by scl, , (F, E), defined by

sclz, (FE) = n{(G,E) € 7, : (FE)S(G, B}

Note that, sclz, , (F, E) is the smallest soft 91,2 — closed set that containing (F, E).
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Example 3.12. According to Example 3.7., let (K, E) = {(e1, {b}), (e2, {a, b})}. Then, the soft g1, — closed sets
which contain (K, E) are (Fy, E)° and (X, E). Therefore,

sclz,, (K, E) = (F1, EYN(X, E) = {(e1, {b, d}), (e2, {a, b, c})}.
Theorem 3.13. Let (X, g1, 92, E) be a SBGT—space and (F,E), (G, E) € SS(X)g. Then,
lg12(~ ) = (gl E)/
(F, E)Csclm(F E),
(F,E) is a soft g1, — closed set if and only if scl
if (F E) )(G, E), then sclgz, , (F, E)Csclglz(G, E),
lm(F E)Uscl;, (G, E)Cscl;, [(F E)U(G, E)| and
(G, E),

clg,, | (F E)A(G, B)| Cscl;
6. s lg12 [sclglz(F E)] = sclz (F,E) is a soft g1, — closed set.

7.(FE) = (EE),

S"PP’!\’!—‘

g1,2
glz(F E)ﬂsclg12

(F E), i.e., scl=

71,2 g1,2

Proof. Straightforward. [
Remark 3.14. In Theorem 3.13(5), “2” can not be satisfied.

Example 3.15. Accordingto Example3.7.,let (K, E) = {(e1, {b}), (e2, {a, b})}and (S, E) = {(e1, {b, c}), (e2, {a, d})}.
Then,

(K, E)Uscl;, (S, E) = {(ex, b, ¢, d)), (e2, X))

912 g1,2

sclz,, [(K, EYU(S, B)| = (X, E).

Therefore, scl7, (K, E)Usclgn(S E)Qsclg12 [(K,E)G(S, E)] Similarly, let (K, E) = {(e1, {b}), (e2, {a, b})} and
(CE) ={(ex, {b, d}) (e2, {a, c})}. Then,

glz(K E)HSClmz(C/ E) = {(61/ {b/ d})/ (62/ {El, b/ C}}

sclg,, [(K, EYA(G B)] = {(er, (b)), (e, {aD).

Therefore, scl;;, [(K E)N(C, E)| 2scly, , (K, E)scly,, (C, E).

12 gJ1,2

Theorem 3.16. Let (X, g1, 92, E) be a SBGT—space and (F,E) € SS(X)g. Then,

x.escl= (FE) & (Uy, EYN(EE) # (¢, E), Y(Us,, E) € 712(x.)

91,2

where (Uy,, E) is any soft g1, — open set contains x, and g1 5(x,) is the family of all soft g1, — open sets contains
Xe.
5i2(F E) and (Us, E) € 712(x.). Suppose that (Us,, E)A(F,E) = (¢, E). Then (F,E)S(Us,, E)’,
(F, E)Csclglz(uxf, E)* = (Uy,, E)° which implies sclglz(F E)n(Uy,, E) = (¢, E), a contradiction.
7.,(F E), then x.€ [sclglz(l-" E)] . Thus, [scl
[sclm(F E)] N(EE) = q,‘), E), a contradiction. [

Proof. = Let x.€scl

so sclg,,

< Assume that xeiscl (F, E)]C € g12(x.), so from the hypothesis,

1,2

Theorem 3.17. Let (X, g1, 92, E) be a SBGT—space and (F,E) € SS(X)g. Then,

sclg, ,(F, E) = scl (F, E)ﬂscl (F E).
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Proof.
sclz,(FE) = 0{(G,E): (FE)S(G, E) for a soft g1, — closed set (G, E) |
_ =/ (GE):(EBC(G,E), (G,E) = (G, E)N(Gy, E),
for a g; — closed soft set (G;,E), i =1,2

_ =] (Gi,E)N(Gy, E) : (F,E)S(G1, E)N(Gy, E),

for a g; — closed soft set (G, E), i =1,2
= [ﬁ {(Gl, E): (F, E)S(Gy,E) for a g1 — closed soft set (Gy, E) }]

A[A{(Ga, E) : (EE)S(Gy, E) for a 2 — closed soft set (Gy, E) |]
= sclg (F, E)ﬁscl;z (F E).
O

Definition 3.18. Let (X, 71, g2, E) be a SBGT—space and (F, E) € SS(X)g. Then, soft g3 » — interior set of (F,E)
is denoted by sint , (F, E), defined by
sty (FE) = U{(UE) € 71 : (ULEC(E E)}.

Note that, sintz, , (F, E) is the largest soft g1 ,—open sets which are contained by (F, E).

Example 3.19. According to Example 3.7., let (K, E) = {(e1, {a, b, c}), (e2, {a, ¢, d})}. Then, the soft g1, —open

set which containing (K, E) are (Fy, E), (F2, E), (F3, E), (G1, E), (H1,E), (Hs,E) and (¢, E). Therefore,
sintg ,(K,E) = {(e1, {a, b, c}), (e2, {a, ¢, d})}.

Theorem 3.20. Let (X, g1, 92, E) be a SBGT—space and (F,E), (G, E) € SS(X)g. Then,

sintg,, (9, E) = (@, E),
sintg, , (F, E)C(EE),

(F,E) is a soft g1 ,—open set iff sintz, ,(F,E) = (F, E),

(F, E)S(G, E) = sintg, ,(F, E)Csint5,, (G, E),

sinty [(F, E)N(G, E)] Csintz (F,E)Nsint= (G, E) and

1,2 J1,2 g12
sintg, ,(F, EUsintg, (G, E)Csinty, , |(F EYO(G, E)|,

12 1.2

[smifgj/2 (F, E)] = sty (F E), ie., sintg (FE)isa soft g1, — open set.

Ok W

6. st

Proof. Straightforward. O

Theorem 3.21. Let (X, g1, 92, E) be a SBGT—space and (F,E) € SS(X)g. Then,
xc€sintg,, (F E) & A(U,, E) € g12(x.) such that (Uy,, E) S(F, E).

Proof. Straightforward. [J

Theorem 3.22. Let (X, g1, 92, E) be a SBGT—space and (F,E) € SS(X)g. Then,

sintg, ,(F E) = sintg, (F, E)Usmt?2 (F E).
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Proof.
stz (EE) = U {(G, E) : (G, E)C(F, E) for a soft g12 —open set (G, E) }

_ U{(GE»«LDQRB,min=mLaG@LB,}

for a soft g; — open set (G;, E), i = 1,2
:~{@ﬁM%Dﬂ%MMﬁ@ML}

for a soft g; — open set (G;,E), i =1,2
= [U {(Gl,E) : (G1,E)S(E, E) for a soft g, — open set (Gy, E) }]
U [G{(Gz, E) : (Gy, E)S(F, E) for a soft g, — open set (Gy, E) }]
= sintz (F, E)Usintg, (F, E).
U

Theorem 3.23. Let (X, g1, 92, E) be a SBGT—space and (F,E) € SS(X)g. Then,

1. sclg ,(EE) = [smtﬁz(F, E)C]

2. stz ,(FE) = [sclﬁz(l-", E)C]

c
c
Proof. 1.

sclﬁ2

(E E) sclz, (F, E)Nsclg, (F, E)
(X, ENsintz, (X, E\E E))) A ((X, E\sintz, (X, E\(E E)))
(X, E)\ [smtg, (X, E\(E E)) Usintz, (X, E\(E E))]

(X, E)\sintz,, (X, E\(F, E))

[smt~ (F, E)C]C

g1,2

2. Similarly, we can show that (2) is satisfied. [

Definition 3.24. Let (X, g1, 2, E) be a SBGT—space and Eﬁz C g12- Then, Eﬁz

(X, 91, 92, E) if every element of g7 » can be written as a union of elements of Egjyz.

is called soft g; ,—basis for

Example 3.25. According to Example 3.7., AB}LZ = {(F1,E), (F2,E), (F3,E), (G1,E), (Ga,E), (Gs,E)} is a soft
g12-basis for (X, 71, g2, E).

Theorem 3.26. Let (X, g1, g2, E) be a SBGT—space and Eﬁz be a soft g1,,—basis for (X, g1, g2, E). Then, g1, equals
the collection of all soft unions of elements AB;;LZ.

Proof. 1t is easily obtained from the Definition 3.24. O

Proposition 3.27. Eﬁz is a soft g1»—basis for (X, 71, g2, E) iff whenever (U, E) is a soft g1, — open set and x,€(U, E),

then there exists (By,, E) € By~1,z such that xeg(ﬁxe, E)E(U, E).

Proof. = Let Eg}z be a soft g1,—basis for (X, 1,9, E) and x.€(U,E) € g12. Then (ULE) = G(ﬁ,E)

(6.B)eB;. By,

Therefore, there exists (8, E) € B’ such that xe‘é(ﬁxe, E)E(U, E).
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& Suppose that xeﬂev([a’x‘,, E)E(U, E) is satisfied for every (U, E) € g1 and every x.€(U,E). Then,

(U, E) = U {x,} CU(B,, E)YCU(U, E) = (U, E) = U(Bs,, E).
x€(UE)  x,€UE) X €(UE)

That is, PB}LZ is a soft g1 ,—basis for (X, g1, 9>, E). O

Theorem 3.28. Let (X, g1, 92, E) be a SBGT—space and Eﬁz be a soft g1 ,—basis for (X, g1, g2, E). Then,

B?l,z = B?l UB?Z.
Proof. Suppose that E—ﬁz is a soft g1 o —basis for (X, g1, 92, E) and (U, E) € g1 2. Then,

UB,E) = (UE)= (U, E)J(Uy, E)

(ﬁ,E)EB- ,B% X

such that (U, E) € g1 and (Uy, E) € 7. Therefore,

(Ui, E)= U(B,E) and (Uz,E)= U(By,E) .

(‘B],E)EB gBFﬂ—l (ﬁz,E)EB ng~2

In this case,

UB,E) = UB1,E) U UBE) .

(BE)B, CBr,  (BuE)EB; CByy  (B2B)eB] CBy,

That is, Bg12 = B;UBs,. O

Theorem 3.29. Let By, and Eé,n be two soft bases for (X, 91,92, E) and (X, g,,7,, E), respectively. If Eig“n C Bj,,,
then g1 C gy ,-
Proof. Straightforward. [

Definition 3.30. Let (X, g1, 72, E) be a SBGT—space, (F,E) be a soft set over X and x,€SS(X)g. Then, (F,E) is
said to be a soft g7 ,—neighborhood (brieﬂy soft g1, — nbd) of x, if there exists a soft g12—open set (G, E) such

that x,€(G, E)C(F E). The set of all soft g; » — nbd of x, is denoted by N, 7. ,(xe), is called family of soft g1, —nbd
of x,.

Proposition 3.31. Let (X, g1, 92, E) be a SBGT—space, (F, E) and (G, E) be two soft set over X and x.€SS(X)E. Then,

1. If (EE) eN (x.), then x,€(F,E)

2. If(FEE) e glz(xe) and (F,E)C(G, E), then (G,E) € Nglz(xe)

3. (FE)isa soft g1,2 — open set iff (F, E) is a soft g1, — nbd of each its soft points.

4. If(FE) e m(xg) then there exists a soft g1, — open set (U, E) such that (U, E)C(E,E) and (U,E) € m(ye ')
for every y, €(U, E).

912

Proof. 1. Let (F, E) be a soft g1 » — nbd of x,, then x,€(U, E)C(F, E) such that (U, E) € 71,2 Therefore, x,€(F, E).
2. Assume that (F E) € Nj,,(x.) and (F, E)S(G,E). Then x.€(U, E)C(E, E)S(G, E) such that (U, E) € g12.
Therefore, (G, E) € Ng, , (xe).
3. Suppose that (F, E) is a soft g1 2 — open set, then x,€(F, E)C(F,E) for every x.€(F, E). Therefore, (F,E) is a
soft g1, — nbd of each of its soft points.
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Conversely, let (F,E) be a soft g1, — nbd of each its soft points and x.E(F,E). Then there exists a soft
g1, — open set (U, E) such that x,€(U, E)S(F, E). Since

(EE)= U {(x)C U (ULE)C U (FE),
x.€(FE) x.€(FE) x.€(FE)

it follows that (F, E) is a union of soft g1 » — open sets. In this case, (F, E) is a soft g1, — open set.

4. Let (FE) € Nj,(x,). Then x.€(U, E)C(E, E) such that (U,E) € g12. Hence, from the condition (3.),

(UE) € Nj,, (y,) for every y, €U, E). O
Proposition 3.32. Let (X, g1, g2, E) be a SBGT—space. Then,

ﬁﬁz (x.) = ﬁgj (J@Uﬁg2 (x) for each x,€SS(X)E.

Proof. Let x,€SS(X)r be a soft point and (F,E) € ﬁ—ﬁz (x.) be any soft g1, — nbd of x,. Then there exists a
soft g1, — open set (G, E) such that x.€(G,E)C(E,E). If (G,E) € 71,2, there exist (G1,E) € g1 and (Gy,E) €
92 such that (G,E) = (Gy,E)U(Gy, E). Since x,€(G,E) = (G, E)U(Gy, E), then x,&(Gy,E) or x,€(Gy, E). So
%.€(G1, E)S(G, E)C(E, E) or x.€(Gy, E)S(G, E)C(E E). In this case, (FE) € Ny (x.) or (FE) € Ny (x.), i. e,
(F, E) € N, (x.)UNg, (x,).

Conversely, suppose that (F E) € ﬁgj (xe)Gﬁgz(xe). Then (F,E) € ﬁ%(xe) or (FE) € ﬁﬁ(xe). Hence,
there exists x,€(G1, E) € 71 or x,€(Gy, E) € g, such that x,€(G;, E)C(F, E) and x,€(Gy, E)C(F E). As a result,
%.&(G1,E)U(Gy, E) = (G, E)C(F,E) such that (G,E) € g1 i. e., (F E) € N5, (x.). D

4. Conclusion

In this study, soft bigeneralized topological spaces have been introduced and the basic concepts of
topology are adapted to this spaces. In other words, basic structure for topological studies on this spaces
are established. We hope that results of this study will contribute to the topological studies on soft
bigeneralized topological spaces.
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