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Abstract. The main purpose of this paper, is to list the main properties which give the
deviations between soft weak structure [17] and that in soft topological spaces [15] and
supra soft topological spaces [7], which is supported by counter examples. Moreover, we
introduce and study the basic properties of the soft structures m(swo), o(swo), a(swo),
B(swo) and p(swo).
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1. Introduction

Csésdzr [3] introduced a generalized structure called generalized topology. Also,
Csésdzr [2, 4], introduced and studied generalized operators. After then, Csdsdzr
[5] has introduced a new notion of structures called weak structure (briefly, W.9).
So that, every generalized topology [3] and every minimal structure [13] is a WS.
In 2007, Arpad Szaz [1] succeed to introduce an application on the minimal spaces
and generalized spaces. In [5], Csdsézr defined some structures and operators under
more general conditions, which are investigated in detail in [6, 8, 16].

Molodtsov [14] initiated the concept of soft set theory as a new mathematical tool
for dealing with uncertainties. In 2011, Shabir et al. [15] initiated the study of soft
topological spaces. The notions of supra soft topological space were first introduced
by El-Sheikh et al. [7]. The notion of soft generalized topological space was intro-
duced by Jyothis et al. in [10], which is generalized in [9] to notion of soft minimal
spaces. In 2016, Zakari et al. [17] introduced the concepts of soft weak structure
SW over a universe X with a fixed set of parameters F.

Our aims of this paper, is to study the deviations between soft weak structure
and that in soft topological spaces and supra soft topological spaces. New soft
structures, as a generalizations to thats in [5, 7, 11, 6] are introduced and their
properties are investigated
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2. Preliminaries

In this section, we present the basic definitions and results of soft set theory
which will be needed in the sequel. For more detail see [7, 15, 17, 18]

Definition 2.1. [14] Let X be an initial universe and F be a set of parameters.
Let P(X) denote the power set of X and A be a non-empty subset of E. A pair
(F, A) denoted by F4 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 parametrized family of
subsets of the universe X. For a particular e € A , F(e) may be considered the set
of e-approximate elements of the soft set (F, A) and if e € A, then F(e) = ¢ i.e
Fy={F(e):e€ ACE, F: A— P(X)}. The family of all these soft sets denoted
by SS(X)a.

Definition 2.2. [15] Let (F, E) be a soft set over X and z € X. We say that
x € (F, E) read as x belongs to the soft set (F, E') whenever x € F(e) for all e € E.

Definition 2.3. [15] Let 7 be a collection of soft sets over a universe X with a
fixed set of parameters F, then 7 C SS(X)g is called a soft topology on X if

1. X, €7, where ¢(e) = ¢ and X(e) = X, Ve € E,
2. the union of any number of soft sets in 7 belongs to 7,

3. the intersection of any two soft sets in 7 belongs to 7.

The triplet (X, 7, E) is called a soft topological space over X.

Definition 2.4. [18] The soft set (F, E) € SS(X)g is called a soft point in Xp
if there exist z € X and e € E such that F(e) = {z} and F(¢’) = ¢ for each
e’ € E — {e}, and the soft point (F, E) is denoted by z..

Definition 2.5. [18] The soft point z. is said to be belonging to the soft set (G, E),
denoted by z.€(G, E), if for the element e € E, z € G(e).

Definition 2.6. [9] Let 7 be a collection of soft sets over a universe X with a fixed
set of parameters F, then m is called a soft minimal space if and only if X, @ € m.

Definition 2.7. [17] Let SW be a collection of soft sets over a universe X with
a fixed set of parameters F, then SW is called a soft weak structure if and only if
@ € SW. The members of SW are said to be SW-open soft sets in X. A soft set
(F,E) over X is said to be a SW-closed soft set, if its relative complement (F, F)®
is SW-open soft set. We denote the set of all SW-open soft sets over X by swo(X)
and the set of all SW-closed soft sets by swe(X).
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Definition 2.8. [17] Let SW be a soft weak structure over X with a fixed set of
parameters E. Then, the SW-soft interior of (G, E), denoted by is,(G, E) is the
soft union of all SW-open soft subsets of (G, E) i.e

isw(G,E) = 0{(H,E): (H,E) is SW — open soft set and (H, E)C(G, E)}.

Definition 2.9. [17] Let SW be a soft weak structure over X with a fixed set of
parameters E. Then, the SW-soft closure of (F, E), denoted by cgy(F, E) is the
soft intersection of all SW-closed soft supersets of (F, E) i.e

csw(F,E) = (H,E) : (H,E) is SW — closed soft set and (F, E)C(H, E)}.

Theorem 2.1. [17] Let SW be a soft weak structure over X with a fized set of
parameters E and (F, E), (G, E) € SS(X)g, then:

1. igw(F, E)C(F, E)Ccsw(F, E).
2. Cow(Csw(FyE)) = s (F, E) and 5y (isw(F, E)) = s (F, E).
3. If (F,E)C(G, E), then igy(F, E)Cisw(G, E) and csy(F, E)Ccow (G, E).

4. cow(X —(F,E)) = X —igw(F,E) and isw(X — (F,E)) = X — cou(F, E).

Definition 2.10. [17] Let SW be a soft weak structure over X with a fixed set
of parameters E and (F, E) € SS(X)g. Then, (F, E) is called SW-soft dense set if
and only if ¢, (F, E) = X.

3. On Soft Weak Structure

In this section, we list the main properties which give the deviations between soft
weak structure [17] and that in soft topological spaces [15] and supra soft topological
spaces [7], which is supported by a counter example.

Theorem 3.1. Let SW be a soft weak structure over X with a fized set of param-
eters E and (F,E) € SS(X)g, then:

1. If (F,E) is SW-open soft set, then (F,E) = ig,(F, E).
2. If (F,E) is SW-closed soft set, then (F,E) = csy(F, E).

E): (H,E) € swo(X) and

Proof. 1. Let (F,E) € swo(X), then (F, E)CO{(H,
)C(F, E) from Theorem 2.1 (1)

(H,EYC(F,E)} = i.w(F,E). But, zsw( E
and thus (F, E) = ig,(F, E).

2. By a similar way.
O
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Remark 3.1. The converse of Theorem 3.1 is not true in general as shown in the
following example.

Example 3.1. Suppose that there are four alternatives in the universe of houses X =
{h1, ha, h3, ha} and consider E = {e1, ez} be the set of decision parameters which stand for
”wooden” and ”green surroundings” respectively. Let SW = {@, (F1, E), (F», E), (F3, E)},
where (F1, E), (F2, E), (F3, E) are three soft sets over X representing the attractiveness of
the houses which Mr. A and Mr. B are going to buy defined as follows:

Fi(e1) ={m}, Fi(e2) = {h2, hs},

Fy(er) = {h2}, Fa(e2) = {ha},

Fs(e1) = {h2}, Fs(e2) ={hs}.

For the soft set (G, E), where:

G(er) = {h1,h2}, G(e2) = {ha, hs, ha},

we have isw (G, E) = (G, E), but (G, E) & swo(X).

On the other hand, the soft set (H, F), where:

H(e1) = {hs,ha}, H(e2) = {h1,ha},

we have csw(H, E) = (H,E), but (H, E) ¢ swe(X).

The following results were introduced before in [17], but by using the crisp point
z € X. So, we reintroduce it again by using the soft point z.€X, which is more
general.

Theorem 3.2. Let SW be a soft weak structure over X with a fized set of param-
eters E and (F,E), (G, E) € SS(X)g, then:

1. xe€csy(F, E) if and only if (G, BE)N\(F, E) # ¢ for all SW-open soft set (G, E)
and z.€(G, E).

2. Te€lgy(F, E) if and only if there exists a SW-open soft set (G, E) such that
z.€(G,E)C(F,E).

Proof. 1. Suppose that there exists a SW-open soft set (G, E) such that
(G,E)A(F,E) = ¢ and z.€(G,E). Then, (F,E)C(G,E)®, and therefore
TeZCow(F, E). On the other hand, if z.&cq,(F, E), then there exists a SW-
closed soft set (G, E) with (F, E)C(G, E) and z.¢(G, E). Hence, 2.&(G, E)° €
swo(X) and (G, E)°N(F, E) = .

2. Follows easily from Definition 2.8.
O

Definition 3.1. Let SW be a soft weak structure over X with a fixed set of
parameters F and (G, E) € SS(X)g. Then, z,€X is called SW-limit soft point of
(G,E) if (G,E) —z.)N(H,E) # ¢V (H,FE) € swo(X) and (H, E) containing ..
The set of all SW-limit soft points of (G, F) is called the SW-soft derived of (G, E)
and denoted by dg., (G, E).

Theorem 3.3. Let SW be a soft weak structure over X with a fized set of param-
eters E and (F,E), (G, E) € SS(X)g, then:
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1. If (F,E)C(G, E), then dg,(F, F)Cde (G, E).
dsw(F, E)Ccsw(F, E).
If (F,E) € swe(X), then dg,(F, E)C(F, E).

e

csw(F, E) = (F, E)Udsw(F,E).

Proof. 1. Assume that z.¢d..,(G,E). Then, there exists (H,E) € swo(X)
containing x. such that ((G,E) — z.)N(H,E) = ¢. Since (F, E)C(G, E),

((F,E) — z.)Q\(H, E) = ¢. this means that, r.&d,(F, E).

2. Assume that z.Zce, (F, E). Then, there exists (H, E) € swo(X) containing
z. such that (F, E)N(H, E) = ¢ from Theorem 3.2 (1). It follows, ((F,E) —
2)N(H, E) = ¢. Thus, x.€dsy(F, E).

3. Suppose that (F, E) € swe(X) and z.¢(F, E). Then
2.€(F, E)¢ and (F,E)¢ € swo(X). Therefore, ((F,E) — z.)N(F,E)¢ = §.
This means that xeédsw(F, E).

4. Ttis clear that csy (F, E) 2 (F, E)Udsy (F, E) from (2). For the other inclusion,
assume that z.&(F, E)Uds, (F, E), and hence z.¢(F, E) and z.&dq,(F, E).
Hence, there exists (G, E) € swo(X) containing . which satisfies the prop-
erty (F, E) — z.)N(G, E) = ¢, and so (F, E)YN(G, E) = ¢, where z.&(F, E).
Therefore, o & (F, E). This completes the proof.

O

In the next theorem, we list the main properties of the operations which give
the deviations between these operations in soft weak structures and that in soft
topological spaces and supra soft topological spaces.

Theorem 3.4. Let SW be a soft weak structure over X with a fized set of param-
eters E and (F,E), (G, E) € SS(X)g. Then:

1. isu((F, EYNG, E))Cisy(F, E)Nisw (G, E).
2. csw(F, E)Ucsw (G, B)Ces,((F, E)U(G, E)).
3. dow(F, E)Udgy (G, E)Cdsy ((F, E)O(G, E)).
Proof. 1. Since (F, EYN(G, E)C(F, E) and
(F,EYNG, E)C(G, E), isw((F,E)N(G, E))Cisw(F, E)
and 44, ((F, E)N(G, E))Cisw(G, E) from Theorem 2.1 (3). Hence,

isw((Fu E)ﬁ(G7 E))Qisw(Fv E)ﬁisw(Gv E)
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2. Since
(F,E),(G,E)C(F,EYU(G, E), csw(F,E)Ccs((F, E)J(G, E))

and co(G, E)Ceo((F, E))0(G, E)) from Theorem 2.1 (3), it follows that
Csw(F, E)Ucsy (G, E)Cesw ((F, B)U(G, E)).

3. By a similar argument.
O

Remark 3.2. The converse of Theorem 3.4 is not true in general as shown in the
following examples.

Examples 3.1. 1. Suppose that there are four alternatives in the universe of
cars X = {c1,c9,c3,¢4} and consider E = {ej,e2} be the set of decision
parameters which stand for ”expensive” and ”color” respectively. Let SW =
{(ZD, (Fl, E), (FQ, E), (F‘37 E), (F4, E)}, where (Fl,E), (FQ, E), (Fg, E), (}7'47 E) are
four soft sets over X representing the attractiveness of the cars which Mr. V'
and Mr. U are going to buy defined as follows:

Fi(er) ={c1,c3t,  Fi(e2) = {c1,ca},

Fy(er) ={c1, 2}, Fa(e2) = {c1, 3},

Fs(e1) = {ca, ca}, F3(62) = {ca, 3},

F4(61) 2{61,62,64}, (6 ) —{61,62,63}.

For the soft sets (Fy, F) and (Fs, E) we have: i4,(F1,F) = (F1,FE) and
isw(FQ,E) = (FQ,E) SO isw(Fl,E)ﬁisw(FQ,E) = ( ,E) where

Wi(e1) = {a}, W( 9) = {c1}. Also, isy((F1, E)N(F2, E)) = ¢. Thus,
isw((Fl,E) FQ, ;_blsw Fl,E)ﬁlsw(FQ,E).

2. Suppose that there are four alternatives in the universe of cameras X =
{c1,¢a,¢3,c4} and consider E = {e1,ea} be the set of decision parameters
which stand for ”size” and ” pixels” respectively. Let
SW = {(ZD, (Fl, E), (FQ, E), (F3, E), (F4, E), (F5, E)}, where
(F1, E), (Fy, E),(F5, ), (Fy, E), (F5, E) are five soft sets over X representing
the attractiveness of the cameras which Mr. M and Mr. N are going to buy
defined as follows:

Fi(e1) = {c1,cs}, (e2) = {c1,ca},

Fy(e1) = {c1,c2},  Fa(e2) = {c1,ca},

Fy(e1) = {ca,ca},  Fi(ea) = {c2,ca},
Fy(e1) = {c1,c2,¢c4},  Fylez) = {c1,c2,c3},
Fs(e1) = {c2,ca},  Fs(e2)
For the soft sets (Hi, E) and (Ha, E), where:

Hi(e1) = {ca, ca}, Hi(e2) = {c2, c3}, Ha(er) = {c1, ez}, Ha(e2) = {c1, 3},
we have

csw(H1, E) = (Hy, E) and cgy (Ha, E) = (Ha, E), 50 sy (H1, E)Ucsy (Ha, E) =
(Z,E), where Z(e1) = X, Z(ea) ={c1,c2,c3}. Also,

csw((H1, E)U(Hz, E)) = X. Therefore,

csw((F, B)U(G, E)) chw(Hl,E)Ocsw(Hg,E).
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3. Suppose that there are four alternatives in the universe of houses
X ={h1,h2, hs, hs} and consider E = {ey, ea} be the set of decision parame-
ters which stand for ”expensive” and ”position” respectively. Let
SW ={¢, (F1,E),(Fs, E), (Fs, E), (Fy, E), (F5, E)}, where
(F1,E), (F2, E), (Fs, E), (F4, E), (F5, E) are five soft sets over X representing
the attractiveness of the houses which Mr. A and Mr. B are going to buy
defined as follows:
Fi(e1) = {h1,ha}, Fi(e2) = {ha, ha},
F2E61 = {h2,ha}, Fa(e2) = {h1,hs},

)=
F3(e1) = {h1,hs, ha}, Fz(e2) = {h1,h3, ha},
F4(€1) = X F4(62) = {hl,hg}
F5(6 ) {hl,h3,h4} F5(62) X
Let (G, F) and (H, E) be two soft sets over X defined as follows:
G(er) = {h1,hs}, G(e2) ={h2,hu}, H(e1) = {ha}, H(e2) = {h2}.
dsw (G, E) = (A, E), where:
Aer) = {h1,hs}, Ale2) ={h2,hs}, and ds,(H, FE) = (B, E), where:
B(e1) ={h1}, Bl(ez) ={h1,ho}.
0 ds (G, E)Jdg, (H, E) = (C, E), where:

Cler) = {h17h3} C(ez) = {ha, hs}. Also,
dsw((G, E)O(H, E)) = (D, E), where:
D(el) = {hl,hg,h4}, Q(eg) =X.

Hence, dsw((GE)O(HE))gdsw(GE)Odsw(HE)

Theorem 3.5. Let SW be a soft weak structure over X with a fived set of
parameters E and (F,E),(G,E) € SS(X)g. Then:

1. ig(F, E)Disw(G, E)Cisw((F, E)U(G, E)).
2. cow((F, EYNG, E))Ccow(F, B)Ncsw (G, E).
3. dow((F, E)N(G, E))Cdgw (F, E)Nds (G, E).

Proof. 1. Since iz, (F, E)C(F, E) and i, (G, E)C(G, E) from Theorem 2.1 (1),
isw(F, E)Jigw(G, EYC((F, E)O(G, E)). But, i ((F, E)J(G, E)) is the largest
SWh-open soft set that contamed in (F, F)U(G, E). Hence,
isw(F, B)Uisw(G, B)Cisw((F, B)U(G, E)).

2. Follows from Theorem 2.1 (3).

3. Follows from Theorem 3.3 (1).
(|

Remark 3.3. Let SW be a soft weak structure over X with a fixed set of parameters
E. Then, the following properties are not true in general:

1. isu(X) = X.
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2. Cow(P) = @.
The following example supports our claim.

Example 3.2. Refer to Example 3.1, i, (X) = (4, E) # X, where:
A(el) = {hl, hz} A(ez) = {hz,h;g, h4}

Also, csw(p) = (B, E) # ¢, where:

B(el) = {h3, h4} A(ez) = {hl}

Theorem 3.6. Let SW be a soft weak structure over X with a fized set of param-
eters E and (F,E) € SS(X)g. Then:

1. G (Cow (isw(Csw (Fy E)))) = isw(csw(F, E)).
2. Cow(lsw(Csw (isw(Fy E)))) = Csw(isw(F, E)).

Proof. 1. Let (F,E) € SS(X)g. We have iy, (csw(F, E))Ccsw(F, E). By Theo-
rem 2.1 (3), csw(zsw( sw(F, E)))Ccsw(F, E) and hence
zsw(csw(zsw(csw(F E))))Cisw(csw(F, E)). On the other hand,
i 5w (Cow (F, E))C s (1w (Cow (F, E))). Tt follows that
i 5w (Csw (F, E)) S g (Cow (zsw(cs (F,E)))). This completes the proof.

2. By a similar way.
O

4. The Soft Structures 7(swo), o(swo), a(swo), B(swo) and p(swo)

In this section, we introduce and study properties of the soft structures m(swo),
o(swo), a(swo), B(swo) and p(swo) in detail.

Definition 4.1. Let SW be a soft weak structure over X with a fixed set of
parameters E and (F, E) € SS(X)g. Then:

1. (F,E) € 7(swo) if and only if (F, E)Cigy(csw(F, E)) and (F, E) € 7(swc) if
and only if cgy (5w (F, E))C(F, E).

2. (F,E) € o(swo) if and only if (F, E)Ccey(isw(F, F)) and (F, E) € o(swc) if
and only if i 4y (csw (F, E))C(F, E).

3. (F,E) € a(swo) if and only if (F,E)Cisw(csw(isw(F,E))) and (F,E) €
a(swe) if and only if cey (isw(csw (F, E)))C(F, E).

4. (F,E) € B(swo) if and ounly if (F,E
B(swe) if and only if i sy (Csw (isw (F, F))

5. (F,E) € p(swo) if and only if (F,E)Ci,
(F,E) € p(swc) if and only if zsw(csw(F, E))Nesw(is

c(sw(zs)w(csw(F E))) and (F,E) €

w(Csw(F, B )NCsz( isw(F, F)) and
w(F, E))S(F, E).

)C
)C(F.
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Theorem 4.1. Let SW be a soft weak structure over X with a fized set of param-
eters E and (F,E) € SS(X)g. Then:

1. Arbitrary soft union of any members of w(swo) [resp. o(swo), a(swo), S(swo)
and p(swo)] is w(swo) [resp. o(swo), a(swo), B(swo) and p(swo)].

2. Arbitrary soft intersection of any members of w(swc) [resp. o(swe), a(swe),
B(swe) and p(swe)] is w(swe) [resp. o(swe), a(swe), B(swe) and p(swc)].

Proof. 1. We will give the proof for the case of 7(swo), the other cases are similar.
Let {(F},E):j € J} C m(swo). Then, ¥V j € J, (Fj, E)Cisy(csuw((Fj, E))). Tt
follows that _ . -

Uj (£}, E)ngisw(Csw((Fja E)))gisw(chsw(N(Fjv E)))Cisw (Csw(Uj (Fj, E)))
from Theorems 3.4 (2) and 3.5 (1). Hence, |J;(F}, E) € m(swo) V j € J. The
rest of the proof is similar.

2. Obvious from (1).
O

Is the family m(swo) [resp. o(swo), a(swo), B(swo) and p(swo)] forms a (supra)
soft topology? The answer is no for the next remark.

Remark 4.1. The finite soft intersection of two w(swo) [resp. o(swo), a(swo),
B(swo) and p(swo)] soft sets needs not to be w(swo) [resp. o(swo), a(swo), B(swo)
and p(swo)], as shown in the following examples.

Examples 4.1. 1. Suppose that there are three jobs in the universe X given
by X = {j1,J2,73}. Let E = {e1,ea} be the set of decision parameters which
stand for ”salary” and ”position” respectively.

Let (F1, E), (Fy, E), (F3, E) be three soft sets over the common universe X,
which describe the flexibility of the jobs, where

Fi(er) ={n}, File2) ={in},

Fy(er) = {j1. g2}, Fale2) = {1,742},

Fs(e1) = {jo,ja},  F(e2) = {72, ja}-

Then, SW = {, (F1, E), (Fs, E), (F3, E)} defines a soft weak structure on X.
Hence, the sets (G, E) and (H, F) which defined as follows:

Gler) = {j1,js}, Glez2) = {j1,Js},

H(e1) = {j2,js}, Hl(ez) = {j2,Js},

are (sw) (resp. B(sw))-open soft sets, but their soft intersection (G, EYN(H, E) =
(M, E) is not m(sw) (resp. B(sw))-open soft set, where:

M(er) = {js}, M(e2) = {js}-

2. Let X = {j1,J2,73}, E = {e1,e2} and SW = {@, (F1, E), (F», E)}, where:
(F1, E), (Fy, E) are soft sets over X defined as follows:
Fi(er) = {j1,j2}, Fi(e2) = {5},

) =
) =
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Fy(er) = {j1.js},  Falea) = {2, Js}-

Hence, the sets (F1, E), (F», F) are a(sw)-open soft sets, but their soft inter-
section (Fy, E)N(Fy, E) = (L, E) is not a(sw)-open soft, where:

L(e1) = {j1}, L(e2) =

3. In (2), the soft sets (G, E) and (H, E) are o(sw)-open soft sets, which defined
as follows:
G(el) = {j17j2}7 G(e2) = {j17j3}7
H(ex) = {j1.js},  Hl(e2) = {j2, s}
But, their soft intersection (G, E)N(H, E) = (N, E) where N(e1) = {j1},
N(ez) = {j3}, is not o(sw)-open soft.

4. Suppose that there are three phones in the universe X given by X = {p1, p2, p3}.
Let E = {e1,ea} be the set of decision parameters which stand for ”expen-
sive” and "beautiful” respectively.

Let (F1, E),(Fy, E), (F3, E) be soft set over the common universe X, which
describe the composition of the phones, where

Fi(e1) = {p1}, F1(62) = {p1},

Fy(e1) = {p1,p2}, Fale2) = {p1,p2},

Fs(e1) = {p2,ps}, Fslez) = {p2,ps}.

Then, SW = {¢, (F1, E), (F2, E), (F5, E)} defines a soft weak structure on X.
Hence, the soft sets (G, E') and (H, E) which defined as follows:

G(er) = {p1,ps}, Gle2) = {p1,ps},

H(e1) = A{p2,p3}, H(e2) ={p2,p3},

are p(sw)-open soft sets, but their soft intersection (G, F)N(H, E) = (M, E),
where M(e1) = {ps}, M(e2) = {ps}, is not p(sw)-open soft set.

Based on Theorem 4.1 and Remark 4.1, we have the following theorem.

Theorem 4.2. For any soft weak structure SW, each of the soft structures w(swo)
[resp. o(swo), a(swo), B(swo) and p(swo)] is soft generalized topology [10].

Theorem 4.3. For any soft weak structure SW on X, we have swo(X) C a(swo) C
o(swo) C p(swo) C B(swo) and a(swo) C w(swo) C p(swo).

Proof. Let (F, E) € swo(X), then i4,(F,E) = (F, E) from Theorem 3.1 (1). Then,
isw(F, E) = (F, E)Ccay(isw(F, E)) from Theorem 2.1 (1). Tt follows, (F, F)Ci sy (Csw
(isw(F, E))) from Theorem 2.1 (3). Thus, (F, E) € a(swo).

Also, if (F,E) € a(swo), then (F, E)Ciw(Csw(isw(F, E)))Ccsw(isw(F, E)), hence
a(swo) C o(swo).

It is clear that o(swo) C p(swo) from Definition 4.1. Furthermore,

isw(Csw (F, E))chw(isw(csw(F E))) and csuw (isw(F, E))C o (isw(Csw(F, E))) from
Theorem 2.1. Thus, (F, E)Cisw(csw(F, E))]U [csw(isw(F), EN]]CCsw (isw(Csw (F, E)))
and so p(swo) C ﬁ(swo).
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Now, if (F, E) € a(swo), then (F, E)Ci gy (csw (isw(F, E)))Cisw(csw(F, E)) by The-
orem 2.1 (3) so that a(swo) C 7(swo). Also, m(swo) C p(swo) follows directly from
Definition 4.1. O

Definition 4.2. Let SW be a soft weak structure over X with a fixed set of
parameters E and (F,E) € SS(X)g. Then, (F, E) is called SW-clopen soft set if
it is both SW-open soft and SW-closed soft set.

Theorem 4.4. Let SW be any soft weak structure on X and (F,E) € SS(X)g.
If (F,E) is SW-clopen soft set, then (F, E) € a(swo) and (F, E)¢ € m(swo).

Proof. Let (F,E) be a SW-clopen soft set on SW. Then, iz (F,E) = (F,E) =
csw(F, E) from Theorem 3.1. Also, we have (F, E) = igy (isw(F, E))Cisw (Csw (isw (F, E))).
Hence, (F, E) € a(swo). On the other hand,

(F,E)¢ = igy(F, E)® = isu(isw(F, E)®)Cigw(cow(F, E)). Thus, (F, E)® € n(swo). O

Remark 4.2. The converse of Theorem 4.4 is not true in general as shown in the
following example.

Example 4.1. Suppose that there are four alternatives in the universe of cars X =
{c1,c2,c3,ca} and consider E = {e1,ea} be the set of decision parameters which stand for
”Motor” and ”color” respectively. Let SW = {@, (F1, E), (F2, E), (F3, E), (F4, E)}, where
(F1, E),(F2,E),(F3,E), (Fa, E) are four soft sets over X representing the attractiveness
of the cars which Mr. A and Mr. B are going to buy defined as follows:
Fl(el) ={ea},  Fi(e2) ={ea},

Fyer) ={e1, e}, Fafea) = {ca,cs},

Fy(er) ={c2,c3},  Fs(e2) = {c1, e},
Fi(er) ={ec1,c2,ca},  Fi(ez) = {ca}.
Consider the soft set (G, E), where:
G(el) = {61762763}, G(ez) = {Cl,Cg,Cg},
we have (G, E) € a(swo) and (G, E)° € n(swo). But, (G, E) is not SW-clopen soft set.

Theorem 4.5. Let SW be any soft weak structure on X and (F,E) € SS(X)g.
If there exists a SW-open soft set (G, E) such that (G, E)C(F, E)Ccew (G, E), then
(F,E) € o(swo).

Proof. Let (G, E)C(F,E)Ccyw(G, E) where (G,E) € swo(X). Then, (G,E) =
isw(G, E)Cisu
(F,E), and hence (F, E)Ccqp(G, E)Cesw(isw(F, E)). Thus, (F, E) € o(swo). O

Theorem 4.6. Let SW be any soft weak structure on X and (F,E) € B(swo).
Then, (F,E) = (A, E)N(B,E) for some (A,E) € o(swo) and (B, E) is SW-soft

dense set.

Proof. Let (F, E) € f(swo). Then, (F, E)écsw(isw(qsw(F, E))) and 50 ¢4 (F, E)Cesw
(isw(csw(F, E))). Furthermore, gy (isw(Csw(F, E)))Ccsw(F, E). Thus,
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Cow(lsw(Csw (F, E))) = csw(F, E). Take o, (F, E) = (A, E), then cgy(isw(A, E)) =

(A, E). Hence, (A, E) € o(swo). On the other hand, if we take (B, E) = (F, E)U(4, E)¢,
then (B, E) = (F, E)U(csw(F, E))¢. Hence,

Cow(B, E) = cou|(F, E)J(cow (F, E))]D¢suw (F, E)J(cow (F, E))® = X. Thus, (B, E)

is SW-soft dense set and (F,E) = (A, E)N(B,E). O

Remark 4.3. The converse of Theorem 4.6 is not true in general as shown in the
following example.

Example 4.2. Suppose that there are four alternatives in the universe of watches X =
{w1, w2, ws,ws} and consider E = {e1, ez} be the set of decision parameters which stand
for "expensive” and ”originality” respectively. Let SW = {¢, (F1, E), (F»2, E),

(F3, E), (F1, E)}, where (F1, E), (F2, E), (Fs,E), (F4, E) are four soft sets over X repre-
senting the quality of the watches which Mr. M and Mr. N are going to buy defined as
follows:

Fi(er) = {wi, w2},  Fi(e2) = {w1, ws},

Fz(el) = {wz,wg} Fz(ez) = {71)2,7,03,71)4}7

Fy(er) ={w1}, Fis(e2) = {wn},

Fa(er) = {w2,wa},  Fi(ez) = {w1, w2, wa}.

Consider the soft sets (J, E) and (K, E), where:

J(er) ={wz,ws}, J(e2) = {w2,ws, ws} and

K(e1) = {wi,ws,wa}, K(e2) = {wr, ws}.

Thus, (J, E) € o(swo) and (K, E) is SW-soft dense set. But, (J, E)N(K,E) = (L,E) ¢
B(swo), where:

L(e1) = {ws}, L(e2) = {ws}.

Theorem 4.7. Let SW be any soft weak structure on X and (F,E) € SS(X)g.
If there exists an B(sw)-open soft set (G, E) such that (G, E)C(F, E)Ccw(G, E),
then (F, E) € B(swo).

Proof. Let (G, E)C(F, E)Ccsw(G, E) where (G, E) € B(swo). Then,

(G, E)Cesw(isw(csw (G, E))). Hence,

(F, E)Ccs(G, E)C sw( isw(Csw (G, E)))Cesw (isw(Csw(F, E))) from Theorem 2.1 and
so (F, E) € B(swo).

5. Conclusion

In this paper, firstly, we have listed the main properties which give the deviation
between soft weak structure [17] and that in soft topological spaces [15] and supra
soft topological spaces [7]. Secondly, we introduced the soft structures 7(swo),
o(swo), a(swo), B(swo) and p(swo). Also, we studied their basic properties. In
future, the generalization of these concepts by using the soft ideal notions [12] will
be introduced and the future research will be undertaken in this direction. Also,
the soft structure r(swo) will be studied. We predict that many of these parameters
studied and the new concepts introduced in this paper have, in fact, applications
in real world situations as shown in [1], and therefore I believe that this is an extra
justification for the work conducted in this paper.
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