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Abstract - Cagman et al. (2011) [3] introduced soft topology
on a soft set and defined soft topological space. They defined the

basic notions of soft topological spaces such as soft open sets, soft
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s ] closed sets, soft closure, soft
space and explored several basic properties of these concepts. But

) ) limit point.
we found that some basic results are not true in general. The
main purpose of this note is, with the help of counter examples,

to establish that some results do not hold.

1 Introduction

In 1999, Molodtsov [5] introduced the concept of soft set theory as a mathematical tool
for deal with uncertainties while modeling the problems in science and engineering.
Many researchers like Maji et al.[4] have further improved the theory of soft sets.
Cagman et al.[2] modified the definition of soft sets using approximate function. The
notion of soft topology on an initial soft set was introduced by Cagman[3]. They defined
soft topology as a collection with soft sets as members and studied the basic notions
of soft topological spaces such as soft basis, subspace soft topology, soft interior, soft
closure, soft neighborhood, soft limit point and soft boundary. But we found that some
results in [3] are incorrect. So the purpose of this note is to point out some errors which
have appeared in [[3], theorem 12-15]
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2 Preliminary

Some definitions and results defined and discussed in [1, 2, 3, 4, 5] are included in this
section. Throughout this paper U denotes initial universe, E denotes the set of all
possible parameters, P(U) is the power set of U and A is a nonempty subset of E.

Definition 2.1. A soft set Fy on the universe Uis defined by the set of ordered pairs
Fy={(z, fa(z)):x € E, fa(x) € P(U)}, where fa: E — P(U) such that fa(x) =0 if
x & A. Here f4 is called an approzimate function of the soft set Fx. The value of fa(x)
may be arbitrary. Some of them may be empty, some may have nonempty intersection.
The set of all soft sets over Uwill be denoted by S(U).

Example 2.2. Suppose that there are siz houses in the universe U = {hy, ho, h3, hy, hs, he}
under consideration and that E = {x1,x9, 23, 24,25} is a set of decision parameters.
The x;(i = 1,2,3,4,5) stand for the parameters “expensive”, “beautiful”, “wooden”,
“cheap”and “in green surroundings”respectively.

Consider the mapping fa given by “houses (.)”, where (.) is to be filled in by one
of the parameters z; € E. For instance, fa(xs) means “houses (beautiful)”, and its
functional value is the set {h € U : h is a beautiful house}.

Suppose that A = {x1, 23,24} C E and fa(x1) = {ha, ha}, fa(xs) = U and fa(xy) =
{h1,h3, hs}. Then, we can view the soft set Fu as consisting of the following collection
Of approximations" FA = {(mla {h27 h4})7 (xl’n U)? (x47 {h‘la h37 h5})}

Definition 2.3. Let Fy € S(U). If fa(x) =0 for all x € E, then Fy4 is called an empty
soft set, denoted by Fg. fa(x) =0 means that there is no element in U related to the
parameter x € E. Therefore we do not display such elements in the soft sets as it is
meaningless to consider such parameters.

Definition 2.4. Let Fy € S(U). If fa(z) = U for all x € A, then Fy4 is called an
A-universal soft set, denoted by F;. If A = E, then the A-universal soft set is called
an uniwersal soft set, denoted by Fy,.

Definition 2.5. Let Fu,Fz € S(U). Then Fy is a soft subset of Fp, denoted by
FaACFpg, if fa(x) C fp(x), for allx € E.

Definition 2.6. Let Fu, Fg € S(U). Then Fy and Fg are soft equal, denoted by
Fx = Fg, if and only if fa(x) = fp(x), for allx € E

Definition 2.7. Let Fu, Fg € S(U). Then, the soft union F4UFg, the soft intersection

FisNFg and the soft difference FAKFB of F'a and Fg are defined by the approximate
functions fagp(r) = fa(x) U fB(2), fans(z) = falz) N fB(fB)7fA§B($) = fa(x) \ fB(x)
respectively, and the soft complement F§ of Fa is defined by the approzimate function
fi(z) = f5(x), where f5(z) is the complement of the set fa(x), i.e., f5(x) =U\ fa(x)
for all x € E. It is easy to see that (F3)° = Fa and F§ = Fp.

Proposition 2.8. Let Fy € S(U). Then the following hold:
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1. FUFy = Fy,FANFy = Fy
2. FyUFp = Fy, FA\NFp = Fy
3. FyOF; = Fp, FAAF; = Fy
J. FAUFS = Fp, FAAFS = Fy
Proposition 2.9. Let Fy, Fg, Fc € S(U). Then,
1. FyUFg = FgUFy, FyNFp = FgNEF,
2. (FuUFp) = FEAFE, (F4AFp): = FEOFE
3. (FAUFR)0Fe = FAO(FgUFs), (FaAFg)AFe = FaP(FsAFe)
4. FaO(FsAFe) = (FAUFR)A(FAUFS), FaN(FpUFe) = (FaAFg)O(FAAFe)

Definition 2.10. Let Fy € ~S(U) The soft power set of Fu, denoted by P(Fy), is
deﬁned by ’P(FA):{FAi lgFA,ZEIgN}

Example 2.11. Let U = {uy,us,uz}t, B = {1, 29,23}, A = {1,205} C E and Fy =
{(@1, {u1,u2}), (x2, {ua, us})}. Then
Fay = {(2z1,{wa})}

Fa, = {(z1,{ua})}

FA3 = {(21, {u1,ua2})}

Fu, = {(z2, {uz})}

Fag = {(z2, {us})}

FAa = {<I {ug,u3})}

Fa, = {(z1,{w1}), (z2, {ua})}
Fuay = {(z1,{w}), (z2, {us})}
Fay = {(z1,{wr}), (2, {uz, us})}

FAIO {(21,{ua}), (x2, {ua})}
Fay, = {(21,{ua}), (x2, {us})}
FA12 {(I {U’Q}) (x27{u27u3})}
Fayy = {(21, {1, u2}), (72, {ua})}

Fay, = {(z1, {u1, ua}), (w2, {us})}
Fpy=Fa

Fa,, = Fo are all soft subsets of Fjy.

3 Soft Topology

Definition 3.1. [3] Let Fa € S(U). A soft topology on a soft set Fa, denoted by T, is
a collection of soft subsets of Fa having the following three properties:

1. Fo,FpeT
2. {Fa,CFs:i €I CN} C 7= UerFau, €7.

3. {FyCFy:1<i<nneN}C7=N_ Fa €7
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The pair (Fa,T) is called a soft topological space.

Example 3.2. [3] Let us consider the soft subsets of F4 that are given in Example 2.11.

Then 71 = {Fp, Fa}, 7 = P(Fa) and 75 = {Fg, Fa, Fa,, Fa,,, Fa,,} are soft topologies
on Fy.

Definition 3.3. [3] Let (Fa,T) be a soft topological space. Then, every element of T is
called a soft open set. Clearly Fg and F4 are soft open sets.

Definition 3.4. [3] Let (F4,7) be a soft topological space. A sub family B of 7 is said
to be a soft basis for the soft topology T if every member of T can be expressed as the
soft union of some members of B

Example 3.5. [9] Let us consider Example 2.11 and 3.2. Then B = {Fg, Fa,, Fa,, Fa,, F1,}
1s a soft basis for the soft topology Ts.

Theorem 3.6. [3] Let (Fa,T) be a soft topological space andﬁ be a soft basis for T.
Then, T equals the collection of all soft unions of elements of B.

Definition 3.7. [3] Let (Fa,7) be a soft topological space and FgCFy. Then Fp is
said to be a soft closed set if its soft complement F§ is a soft open set.

Theorem 3.8. [3] Let (F4,T) be a soft topological space. Then the following conditions
are hold:

1. The universal soft set F and F§ are soft closed sets.
2. Arbitrary soft intersections of the soft closed sets are soft closed.

3. Finite soft unions of the soft closed sets are soft closed.

Definition 3.9. [3] Let (Fa,7) be a soft topological space and FgCFy. Then the soft
closure of Fp, denoted by Fp is defined as the soft intersection of all soft closed soft
super sets of Fg. Note that Fg is the smallest soft closed set that containing Fp.

Example 3.10. [3/ Consider the soft topology Ts that is given in Example 3.2. If
Fp = FAQ = {(xla {ul})7 (x27 {u27 Ug})}, then F.flg = {(171_,{%1,113}), (x% U)7 (C(]g, U)}
and F§ = Fg are soft closed soft super sets of Fp. Hence Fg = FjQﬁFE = sz.

Theorem 3.11. [3] Let (Fa,7) be a soft topological space and FgCF4. Fp is a soft

closed set if and only if Fg = Fpg.

Theorem 3.12. [3] Let (Fy,7) be a soft topological space and Fg, FyCF4. Then the
following conditions are hold:

1. FeCFg
2 Fo=Fo
3. FoCFy = FoCFy

4. FeNFyCFNFy
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5. FgUFy = FgUFy

Theorem 3.13 ([3], theorem 12). Let (Fa, 7) be a soft topological space and F, FeCFy.
Then the following conditions are hold:

1. o € Fg if and only if every soft open set F containing o soft intersects Fg.

2. Supposing the soft topology on F4 is given by a soft basis B, then o € Fg if and
only if every soft basis element Fp containing a soft intersect Fg.

The next example shows that the above statements are not always true.

Example 3.14. Consider the soft topology 73 = {Fo, Fa, Fay, Fa,,, Fa,,} on Fa that is
given in Example 3.2. The soft closed sets are : Fg = Fg, F§ = {(x1,{us}), (x2,{u1}), (z3,U)}, F§, =
{(xla {ub Ug}), ((Eg, U)’ (1‘3, U)}? Ff}u = {(xlv {ula U3}), (3727 {ulv Ug}), (1‘3, U)}? foi =
{(z1,{us}), (x2, {ur,us}), (z3,U)}. Let Fg = {(x1,{u1}), (o, {us,us})}. Then Fp =
FS, = {(z1,{ur, us}), (w2, U), (x3,U)}. Let Fo = Fa,, and take o = (w1, {u1, us}). i.e
Fc is a soft open set containing . Now FeNFp = {(x1,{w1}), (z2,{u2})} # Fs. But
a ¢ Fg. i.e., We can find a soft open set F containing o soft intersect Fg and o ¢ Fp.
Similarly we can show that the statement (ii) in [5 theorem 12] is not always true.

Definition 3.15. [3] Let (Fa,T) be a soft topological space and o € Fy. If there is a
soft open set F such that o € Fp, then Fp is called a soft open neighborhood (or soft
neighborhood) of a.. The set of all soft neighborhoods of «, denoted by v(«), is called
the family of soft neighborhoods of «. i.e., v(a) = {Fg|Fp € T, € Fp}.

Example 3.16. [3] Let us consider the soft topological space (Fa,73) given in Example
3.2 and let o = (x1,{ur,us}) € Fa. Then () = {Fa, Fa,,}-

Definition 3.17. [3] Let (F4,7) be a soft topological space, FsCFa and o € Fy. If
every soft neighborhood of a soft intersects Fg in some points other than « itself, then
a is called soft limit point of Fip. The set of all soft limit points of Fg is denoted by
Fg. In other words, if (Fa,T) be a soft topological space, Fg, FeCFy and o € Fa, then

o € Fly if and only if FoN(Fe\{a}) # Fp for all Fo € v(a).

Example 3.18. [3] Let us consider the Example 3.16. If Fp = Fu,, and o = (x1, {uy, us}) €
Fyu, then o € Fy, since FAN(Fs\{a}) # Fp and Fa,N AFp\{a}) # Fs.

Theorem 3.19 ([3], theorem 13). Let (Fa,7) be a soft topological space and FpCFy.
Then FBOF]; = FB.

Theorem 3.20 ([3], theorem 15). Let (F4,7) be a soft topological space and FpCFy.
Then FLCFp.

But from the next example we can show that the above statements are not always
true.

Example 3.21. Consider the soft topological space (Fa,T), where T = T3 as gwen
in Example 3.2. Let Fg = Fa, = {(x1,{u1}), (za, {us,us})}. Then Fp = sz =
{(@1, {ur, ug}), (22, U), (23, U)}. If an = (w1, {un, us}), then an € Fy and (Fp\{on}) =
{<x2’ {UQ,U;»,})} (al) - {FA7 FA13} Since FAm(FB\{O‘l}) 7é Fs and FA13 (FB\{QI}) 7é
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Fo,a0 € Fg. Similarly, If ay = (ZL‘Q,{UQ,U;;N}), then as € Fy and (FBi{ag}) =
{(x1,{u1})}. ©(az) = {Fa}. Since FAﬁ(FB\{ag}N) # Fo,00 € Fp. Thus Fp =
{041,0./2} :_{(1'1_,{’&1,11,2}),(ZL‘Q,{U27U3})} 254 FBUF/B = FBUFA = FA 7é FB. Here
FpUF}, ¢ Fp, Fp ¢ FgUFy, and also F; ¢ Fp.

Theorem 3.22 ([3], theorem 14). Let (F4,7) be a soft topological space and FpCFy.
Then Fg is soft closed if and only if F,CFp.

The example given below shows that the above statement is not true.

Example 3.23. Consider the soft topological space as in Example 3.2. Let Fp =
FS, = {(@1,{ur, us}), (@2, {u1,u2}), (x3,U)}. Then Fp is soft closed, since Fg = Fp.
Let ay,cp as in Ezample 3.21. Then (Fp\{a1}) = {(z1, {us}), (z2, {u1, us}), (w3, U)}
and (Fp\{as}) = {(z1, {u1, us}), (x2, {w1}), (x3,U)}. Then F = Fa. But Fj; ¢ Fp.
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