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Abstract Introducing the notions of soft ?—sets, soft 7*-sets, soft g-sets, soft a*-sets and
soft C-sets in the setting of soft topological spaces, we study some of its properties and
investigate the relationships between them besides considering some variants of continuous
maps on soft topological spaces.
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1 Introduction

In 1999, Molodtsov [22] initiated the theory of soft sets as a new mathematical tool for dealing
with uncertainties. Later, he applied this theory to several directions [23-25]. The soft set
theory has also been applied to many different fields (see, for example, [2,4,6,7,15,16,18—
20,29]). Shabir and Naz [27] introduced the notion of soft topological spaces which are
defined over an initial universe with a fixed set of parameters. Cagman et al. [8] defined the
soft topology on a soft set and showed its related properties. Recently, authors studied some
of basic concepts and properties of soft topological spaces, (see, for example, [5,8,10,11,
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13,21,26,27,30]). The notion of soft topology by Cagman et al. [8] is more general than
by Shabir and Naz [27]. Therefore, we continue investigating the work of Cagman et al. [8]
and follow their notations and mathematical formalism. In this paper, we introduce different
types of soft subsets of soft topological space. It is organized as follows. The first section is
the introduction. In Sect. 2 known basic notions and results concerning the theory of soft sets
and soft topology are given. In Sect. 3 the notions of soft T-sets, soft 7*-sets and soft B-sets
are deﬁned and some of their properties are studied. Also, some other characterizations of
soft T-sets and soft B-sets are given. In Sect. 4 the basic properties of soft a*-sets and soft
C sets are introduced. Finally, in Sect. 5, the basic properties of soft weakly continuous, soft
B-continuous and soft C-continuous are introduced and studied.

2 Preliminaries

In this section, we present the basic definitions and results of soft set theory. Throughout this
work, U refers to an initial universe, E is a set of parameters, P(U) is the power set of U,
and A C E.

Definition 2.1 [6,22] A soft set F4 on the universe U is defined by the set of ordered pairs
Fa={(x,fy(x)) :x € E,fy(x) € P(U)}, where f4 : E — P(U) such that f4 (x) = & if
x ¢ A. The set of all soft sets over U will be denoted by S(U).

Definition 2.2 [6] Let F4 € S(U). If f4(x) = U for all x € A, then Fj4 is called an A-

universal soft set, denoted by F7.If A = E, then the A-universal soft set is called a universal
soft set, denoted by F.

Definition 2.3 [6]Let F4, Fp € S(U). Then, F, is a soft subset of Fp, denoted by F4 iFB,
if f4(x) € fp(x) forallx € E.

Definition 2.4 [6] Let F4, Fp € S( U ). Then, the soft union F4UFp, the soft intersection
FsNFp, and the soft difference F4\Fp, of F4 and Fp are defined by the approximate
functions

Jfaop () =fa(x) Ufp(x),  farp@) =fa(x) Nfp(x), faip(x) =fa(x)\fp (),

respectively, and the soft complement FE of F, is defined by the approximate function
fae(x) =[5 (x), where £ (x) is the complement of the set f; (x); that is, fG () = U\f4(x)
forall x € E. Itis easy to see that (f§)° = Fa and Fg = Fg.

Definition 2.5 [5]Let F4 € S(U). A soft set F4 is called a soft point if there existsaxg € U
and A C E suchthat Fy(x) = {xo}, forallx € Aand Fy(x) =0, forallx € E — A. A soft
point is denoted by FX“. A soft point Fj" is said to belong to a soft set Gp if xg € Gp(x),
for each x € A, and symbolically denoted by F,” € G . The set of all soft points of U is
denoted by P(U).

Definition 2.6 [16] Let S(U, E) and S(V, K) be the families of all soft sets over U and
V, respectively. The mapping ¢y, is called a soft mapping from U to V, denoted by ¢y :
SWU,E)— S(V,K), wherep : U — V and ¢ : E — K are two mappings.

(1) Let F4 € S(U), then the image of F4 under the soft mapping ¢y, is the soft set over V
denoted by ¢y (F4) and defined by

_ [ Usep1na®(Fa)), iy~ (k)N A # 6;
oy (Fa) (k) = {Qj, © otherwise .
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(2) Let Gg € S(V, K), then the pre-image of G p under the soft mapping ¢y, is the soft set
over U denoted by <p]; ! (G ), where

71 .
—1 e (Gp(W(x))), ifyY(x) e B;
¢y (Gp)x) = {QJ, otherwise .

The soft mapping ¢y is called injective, if ¢ and ¥ are injective. The soft mapping ¢y
is called surjective, if ¢ and Y are are surjective.

Proposition 2.7 [10] Let ¢y, be a soft mapping from S(U, E)to S(V, K), wheregp : U — V
and  : E — K are two mappings. Then for soft sets Fy, Fa, over U and G g, G g, over V
we have:

(1) If FACFa,. then ¢y (FA)Spy (Fa,).

(2) If GGy, then ¢, (Gp)Z¢, ' (G,).

(3) Faloy' gy (Fa)).

@ 9y (e, (Gp)EGa.

) ¢, (G = (v, (Gr)".

Definition 2.8 [5] Let ¢y : (U, E) — (V,K) and y5 : (V, K) — (Z, L), then the compo-
sition of ¢y, and ys is denoted by ys o ¢y and defined by ys o @y = (V5 0 @y ) Soy)-

2.1 Soft topology

In this section, we give some basic results of soft topological spaces which we need next
section.

Definition 2.9 [8] Let F4 € S(U). A soft topology on F4, denoted by T, is a collection of
soft subsets of F4 having the following properties:

(1) Fp, F7 eT.

(2) {FA,CFa:i€el CN}CT= J; Fa €7

(3) {FA,CFa:1<i<nneN)CT= () Fa €T

The pair (F4, 7) is called a soft topological space. Every element of 7 is called a soft open
set. Also, a soft set Fg is said to be soft closed if the soft set Fg is soft open.

Example 2.10 Let R be the real numbers, A = R be the positive real numbers and (F4); =
{(x, (x =%, x+2)) : x € A}. Consider the family T = {(Fa), : A € A} U {Fo, F5}. Then,
the pair (R, T) is a soft topological space.

Example 2.11 Let R be the real numbers and A be a countable set. Consider the family
T ={F4 : U,es U\Fa(e)iscountable set JU{Fg}. Then, the pair (R, T) is a soft topological
space.

Definition 2.12 [8] Let (F4, T) be a soft topological space and F BEF 's. Then

(1) The soft interior of F, denoted Fg, is defined as the soft union of all soft open subsets
of Fg.

(2) The soft closure of Fg, denoted Fg, is defined as the soft intersection of all soft closed
supersets of Fp.

Definition 2.13 Let (F4, T) be a soft topological space and Fg CF 's. Thus Fp is said to be
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(1) A soft semi-open set [9] (resp. a soft semi-closed set [9]) if Fp i(Fg) (resp. (Fg)° CFp).

(2) A soft preopen set [12] (resp. a soft preclosed set [12]) if FB§(F73)" (resp. (F§)§FB).

(3) A soft a-open set [1] (resp. a soft e-closed set [1]) if ng((Fg))” (resp. ((TB)”)éFB).

(4) A soft regular open set [28] (resp. a soft regular closed set [28]) if (Fp)? = Fp (resp.
(Fp) = Fa). 3

(5) A soft B-closed set [3]if ((F}))’CFp.

Definition 2.14 [10] Let (U, T, E) and (V, T,, K) be two soft topological spaces, ¢ : U —
Vandy : E — K bemappings, and F;{O € P(U). Themapping ¢y, : S(U, E) — S(V, K)is
soft continuous at F,° € P(U) if foreach Gg € Nz, (py (F}")), there exists Hg € Nz, (F)")
such that ¢y (Hg)CGk.

Definition 2.15 Let (U, T, E) and (V, T,, K) be two soft topological spaces. A soft mapping
oy : (U, T, E) > (V,7,, K) is said to be

(1) A soft continuous [5]if ¢, (Gp) € 7,V Gp € T,.

(2) A soft semicontinuous [17] if (p];l (G p) is soft semi-open setin 7,V Gp € T,.

(3) A soft precontinuous [1] if golzl (Gp) is soft preopen setin 7,,V G € T,.

(4) A soft a-continuous [1] if (p];l (Gp) is soft a-opensetin7,,V Gp € T,.

3 Soft 7—sets, soft 7*-sets and soft B-sets

In this section we introduce the concepts of soft 7—sets, soft £*-sets and soft B-sets and
investigate some of their basic properties.

Definition 3.1}et (Fa, T) be a soft topological space and F| s C F4. Then, Fp is said to be
a soft z-set if (F3)? = Fp.

Proposition 3.2 Let (F4, T) be a soft topological space and FgC F 4. Then

(1) A soft closed set is a soft T-set.
(2) A soft regular open set is a soft t-set.

Proof The proof is straightforward. O

The converses of (1) and (2) in Proposition 3.2 are not true as illustrated by the following
example.

Example 3.3 Let U = {u1,u2,u3}, A = {x1,x2} and T = {Fg, Fa, Fa,}, where F4, =
{(x1, {u1}), (x2, {u2])}. Then (Fy, T) is a soft topological space on F4. Suppose that G4 =
{(x1, {u2, u3}), (x2, {uz})}. Then G4 is a soft 7-set but not a soft closed set. Also, G4, =
{(x1, {u2, u3}), (x2, {u1, us})} is a soft F-set but not a soft regular open set.

Generally speaking, a soft open set need not be a soft T-set, as illustrated in the example
below.

Example 3.4 Let U = {uy,uz}, A = {x1,x2} and T = {Fop, Fa, Fa,, Fa,, Fa,}, where
Fa, = {(x1,U0), (x2, {uaD)}, Fa, = {(x1, {u1}), (x2, U)}, Fay = {(x1, {u1}), (x2, {u2D)}.
Thus (Fa, T) is a soft topological space on F, since F4, is a soft (open, semi-open, preopen,
a-open) sets but not a soft 7-set. Also, note that Ga = {(x1, {u2}), (x2, @)} is a soft 7-set but
not a soft (open, semi-open, preopen, o-open) sets.
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Proposmon 3.5 Let (FA T) bea soft topological space and Fg, FcCFy. If Fg and F¢ is
a soft T-sets, then FgNFcisa soft T-set.

Proof The proof is straightforward. O

Proposmon 3.6 Let (Fa,7) bea soft topological space and FgCFy. If Fc is a soft T-set
and FCCFBCFC, then Fp is a softt -set.

Proof The proof is straightforward. O

The following Propositions 3.7 and 3.8 below are straightforward and will be so stated
without proof.

Proposition 3.7 Let (Fa,T) be a soft topological space and F BCFa. Fpisa soft T-set if
and only if Fp is a soft semi-closed set.

Proposition 3.8 Let (Fa, T) be a soft topological space and F BCFa. Fpisa soft regular
open set if and only if Fp is a soft preopen set and a soft t-set.

Definition 3.9 Let ( (Fa, T) be a soft topological space and F B§F 'a. Fp is said to be a soft
t*-setif (F3) = Fp.

Theorem 3.10 Let (Fa, T) be a soft topological space and Fg CFy4. The following assertions
hold.

(1) A soft open set is a soft T*-set.
(2) A soft regular closed set is a soft t*-set.
(3) Fg is a soft t-set if and only if its complement is a soft t*-set.

Proof The proof is straightforward. O

The converses of (1) and (2) in Theorem 3.10 are not true as illustrated by the following
example.

Example 3.11 Suppose that the soft topological space (F4, T) is the same as in Example 3.4.
If Fo = {(x1, {u1, u3}), (x2, {un, u3})}, then F¢ is a soft £*-set but not a soft open set. Note
that F, is a soft £*-set but not a soft regular closed set.

The following Proposition 3.12 below is straightforward and will be so stated without
proof.

Proposition 3.12 Let (Fy4, T) be a soft topological space and Fg, F¢ CFy.

(1) If Fg and Fc is a soft t*-sets, then FgUF¢ is a soft t*-set.
(2) Fg is a soft t*-set if and only if Fp is a soft semi-open set.
(3) Fg is a soft regular closed if and only if Fp is a soft preclosed set and a soft t*-set.

Qeﬁnition 3.13 Let (F4, T) be a soft topological space and F s CF4. Fp is said to be a soft
B-set if there is a soft open set F¢ and a soft £-set Fp such that Fp = FcNFp.

Proposition 3.14 Let (Fa, T) be a soft topological space on Fa. The following assertions
hold.

(1) A soft open set is a soft B-set.
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(2) A soft T-setisa soft B-set. -
(3) A soft regular open set is a soft B-set.
(4) A soft closed set is a soft B-set.

Proof (1) and (2) are straightforward.
(3) Follows from Proposition 3.2 (2) and Proposition 3.14 (2).
(4) Follows from Proposition 3.2 (1) and Proposition 3.14 (2). O

The converses of (1), (2), (3) and (4) in Proposition 3.14 are not true as illustrated by the
following example.

Example 3.15 Suppose that the soft topological space (Fa, 7T) is the same as in Example 3.3.
Hence G 4 is a soft B-set but not a soft (open, closed, regular open) set. Note also that Fyu,
is a soft B-set but not a soft 7-set.

Generally speaking, a soft «-open set need not be a soft B-set as illustrated by the example
below.

Example 3.16 The soft topological space (F4, T) is the same as in Example 3.3. Suppose
that FB~: {1, {ur, ua2}), (x2, {”2}),}; Fp is a soft (semi-open, preopen, a-open) sets but not
a soft B-set. Note that G 4 is a soft B-set but not a soft (semi-open, preopen, «-open) sets.

Proposition 3.17 Let (Fa, T) be a soft topglogical space on F4. Fp is a soft open set if and
only if Fp is a soft preopen set and a soft B-set.

Proof The proof is straightforward from Theorem 4.1 (1) [14] and Proposition 3.14 (1). O

4 Soft &*-sets and soft C-sets

In this section we introduce soft a*-sets and soft C-sets and investigate some of their basic
properties.

Definition 4.1 Let (F4, T) be a soft topological space and F, gCF4. Fg is said to be a soft
a*-setif (Fp))° = Fj.

Proposition 4.2 Let (Fy, T) be a soft topological space and FgC Fy. The following state-
ments are equivalent.

(1) Fg is a soft a*-set.
(2) Fp is a soft B-closed set.
(3) F} is a soft regular-open set.

Proof The proof is straightforward and is thus omitted. O

Proposition 4.3 Let (F4, T) be a soft topological space and FgC F. The following asser-
tions hold.

(1) If Fp is a soft F-set, then Fp is a soft a*-set.

(2) If Fp is a soft open set and a soft regular open set, then Fp is a soft a*-set.
(3) If Fp is a soft a-open set and a soft a*-set, then Fpg is a soft regular open set.
(4) If Fp is a soft regular open set, then Fp is a soft a-open set.
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(5) Fg is a soft semi-open set is a soft T-set if and only if Fg is a soft &*-set.

Proof (1) and (2) are straightforward.
(3) Follows from Theorem 4.4 (1) [14].
(4) Follows from Remark 3.2 [28] and Theorem 4.1 (3) [14].
(5) Follows from Theorem 4.8 (1) [14].

Remark 4.4 The following example shows that

(1) The converse of Proposition 4.3 (1) is false,
(2) A soft open set need not be a soft a*-set, and
(3) The notion of a soft &*-set is different from that of a soft o-set.

Example 4.5 Let U = {uj, us, u3}, A = {x1,x2} and T = {Fg, Fa, Fa,}, where F4, =
{(x1, {uy, us}), (x2, {uz, u3})}. Thus (Fa, T) is a soft topological space on Fa. Let G4 =
{Cer, {u1)), (x2, {u1])}). Thus G4 is a soft a*-set but it is neither a soft Z-set nor is a soft
a-set. Note that Fj, is a soft open set but not a soft &*-set. Every soft open set is a soft o-set
but not a soft a*-set. Thus a soft &*-set is different from that of a soft «-set.

Remark 4.6 The union of two soft &*-sets need not be a soft a*-set. In Example 4.5, G4
and Fp are soft a*-sets, where Fp = {(x1, {¢3}), (x2, {us, u3})}. However G4UFp is not a
soft a*-set.

Definition 4.7 Let (Fy4, T) be a soft topological space on Fy4. Fp is said to be a soft C-set if
there exist a soft open set F¢ and a soft @*-set Fp such that Fg = FcNFp.

Proposition 4.8 Let (Fa, T) be a soft topological space on Fa. The following assertions
hold.

(1) A soft open setisa voft C-set.

2) A soft a*-setisa soft C-set.

3) A soft t set is a soft C set.

4) A soft B-setisa soft C-set. -

(5) A soft regular open set is a soft C-set.

Proof (1) and (2) are straightforward.
(3) Follows from Proposition 4.3 (1) and Proposition 4.8 (2).
(4) Follows from Proposition 4.3 (1).
(5) Follows from Proposition 3.14 (3) and Proposition 4.8 (4). ]

The converses of (1), (2), (3), (4) and (5) in Proposition 4.8 are not true as illustrated by
the following example.

Example 4.9 Suppose that the soft topological space (Fa, T) is the same as in Example 4.5.
It can be seen that G 4 is a soft C-set but not a soft open set, a soft 7-set, a soft B- set, nor a
soft regular open set. Note that F, is a soft C-set but not a soft &*-set.

Proposition 4.10 Let (F4, T) be a soft togological space on F4. Fp is a soft open set if and
only if Fp is a soft a-open set and a soft C-set.

Proof The proof is straightforward from Theorem 4.1 (3) [14], Proposition 4.8 (1) and
Theorem 4.10 [14]. ]
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Remark 4.11 The notion of a soft -open set is different from that of a soft C-set. In Exam-
ple 4.5, G 4 is a soft C-set but not a soft a-open set. The following example shows that a soft
a-open set need not be a soft C-set.

Example 4.12 Let U = {uj,u2,u3}, A = {x1,x2} and T = {Fg, Fa, Fa,}, where
Fa, = {Cx1, {u1}), (x2, {uz})}. Thus (Fa,7) is a soft topological space on Fy4. Let
Ga = {(x1, {ur, us}), (xa, {uz, uz})}. Thus G 4 is a soft a-open set but not a soft C-set.

5 Decomposition of soft continuity

In this section, we introduce the notion of soft weakly continuous, soft B-continuous and
soft C-continuous of functions induced by two mappings ¢ : U — V and ¥ : E — K on
soft topological spaces (U, 7,, E) and (V, T,, K).

Definition 5.1 Let (U, 7,, E) and (V, T,, K) be two soft topological spaces, ¢ : U — V
and ¢ : E — K be mappings, and F," € P(U).

(1) Themap ¢y : S(U, E) — S(V, K) is soft weakly continuous at FXO € P(U) if for each
Gk € Nz, (¢y (F3")), there exists Hg € Nz, (F3°) such that ¢y (Hg)CGk.

(2) Themap ¢y : S(U, E) — S(V, K) is soft weakly continuous on U if ¢y is soft weakly
continuous at each soft point in U.

Proposition 5.2 Let (U, T,, E) and (V, T,, K) be two soft topological spaces. The following
statements are equivalent.

(1) The map @y is soft weakly continuous;

(2) Foreach Gk €%, (¢, (Gk) ¢, (Gx):

(3) Foreach Gk €%, ¢, (Gx)Z (9 (GK))’-

Proof (1)=(2) Suppose there exists a point on € ((plzl(GK)) \ (plzl(GiK). Thus
</’,;1(F,fo) ¢ Gg. Hence there exists Mg € Nz, (py (F))) such that MxkNGg = Fo.

Since Gk € T,, we have GKFNWM k = Fg. Since ¢y is soft weakly continuous, there
exists Hp € Nz(F)°) such that ¢y (Hg)SMk. Thus we obtain ¢y (Hg)NGg = Fo.

On the other hand, since Fjo € ((p]ZI(GK)), we have Hgﬁw&;l(GK) # Fg and hence
Oy (HE)ﬁ(GK) # Fg. We have a contradiction. Thus we have ((/Jl;l (GK))igolzl (Gg).
(2)=@3) Let Gk € T, and let Mx = V\Gx. (¢, (Mk))Cgp,' (Mx) implies
(9, M)y, (G ey (G Thus 0, (G (9, (Gi))*.

3)=(1) Let F}" € P(U) and ¢y (F}*) € Gg. Thus Fy’ € ¢, (Gk)S(p," (Gk))°.

Let Hg = (¢, (Gk))*- oy (HE) = ¢y (9, (Gk))*)Cpy (9, (Gk)EG . Hence gy,
is soft weakly continuous.
[m}

Proposition 5.3 Ler (U, T,, E) and (V,7,, K) be two soft topological spaces, ¢ : U — V
and  : E — K be a mapping. If ¢y, is soft continuous, then @y, is soft weakly continuous.

Proof The proof is obvious and is thus omitted. O

The converse of Proposition 5.3 are not true as illustrated by the following example.
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Example 5.4 Let U = {uj,u,u3},V = {v,v3,n3}, E = {x1,x}, and K =
{1, y2}. We consider the soft topology T, = {He, Hy, {(x1, {u3}), (x2, {u1, us2})},
{(x1, ), (x2, {uzh}, {(x1, {u3}), (x2, U)}} over U and the soft topology 7, = {Gs, Gy,
{1, {v1}), (y2, {v2})}} over V. Let ¢ : U — V be the map such that ¢(u;) = vy and
¢(u2) = ¢(u3) = vy and ¢ : E — K be the map such that {(x1) = y; and ¥ (x2) = yi.
Thus {(y1, {v1}), (72, {v2})} is a soft weakly continuous but not a soft continuous.
Proposition 5.5 Let ¢y : (U, 7, E) — (V,7,, K) and ys : (V,7,,K) — (Z,7,, L) are
soft weakly continuous and either @y or ys is soft continuous. Therefore ys o @y is soft
weakly continuous.

Proof Suppose first that ¢y is a soft continuous and y;s is a soft weakly continuous.
For a soft set Fp on Z, (ys o ¢y)” ' (Fp)(x) = ((Vs ° w)(aow))’ (FB)(x) = (yo
@) l(Fc(5(1//(x)))) = ' T FROW @) = ¢y Yy (FB))(X)C<P "y (FR))°
(e, (rs "(Fp))°(x) = ((y 0 9)~ ‘(FB»O(x).Hence, we have (y5 0 gy) ! (Fp)S((y
o ¢)~1(Fp))°. Therefore ys o @y is a soft weakly continuous. Now suppose that ¢y is
a soft weakly continuous and ys is a soft continuous. For a soft set Fp on Z, (ys o
o) (Fp) @) = 0" (v ' (Fe) @S0y, (s (Fe)) () S0y, (v (F)) () (s o
¢y)~ ' (Fp)(x). Hence, we have (ys o ¢y) ™' (FB)S((ys 0 ¢y) " (Fp))°. Therefore ys o gy
is a soft weakly continuous. O
Definition 5.6 Let (U, 7,, E) and (V, T,, K) be two soft topological spaces.

(1) A soft mapping goﬁ : (U,T,,E) — (V,T,,K) is said to be a soft B-continuous if
(p;(GB) isasoft B-setin7,,VGp €7T,.

2) A soft mapping Py (U,T,,E) — (V,T,,K) is said to be a soft C-continuous if
n '(Gp) is a soft C- setin7,,VGp €7T,.

Proposition 5.7 Let (U, 7,, E) and (V, T,, K) be two soft topological spaces, ¢ : U — V
andy : E — K bea mapplng The followmg assertions hold.

(1) If @y is a soft continuous, then @y, is a soft B-continuous.
(2) If gy is a soft continuous, then @y, is a soft C-continuous.
(3) If oy is a soft B-continuous, then @y, is a soft C-continuous.

Proof (1) Follows from Proposition 3.14 (1).
(2) Follows from Proposition 4.8 (1).
(3) Follows from Proposition 4.8 (4).
O

The converses of (1), (2) and (3) in Proposition 5.7 are not true as illustrated by the
following examples.

Example 5.8 Suppose we have the same sets as in Example 5.4. Define the map ¢ : U — V
tobep(uy) = p(uz) =viandeuz) = voand ¢ : E - K be the map such thagp(xl) =y
and ¥ (x2) = yp. Thus {(y1, {v1}), (2, {v2})} is a soft B-continuous and a soft C-continuous
but not a soft continuous.

Example 5.9 Let U = {uy,us,u3},V = {vy,v3,v3}, E = {x1,x2}, and K = {y1, y2}.
We consider the soft topology T, = {Ho, Hy, {(x1, {u1}), (x2, {u2})}} over U and the soft
topology T, = {Ga, Gv, {(y1, {v1}), (y2, {v2})}} over V. Let ¢ : U — V be the map such
that (1) = @(uz) = vy and p(u3) = vy and ¢ : E — K be the map such thatl//(xl) =y
and ¥ (x2) = y2. Hence {(y1, {v1}), (02, {va})}is C-continuous but not a soft B-continuous.
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Proposition 5.10 Ler (U, T, E) and (V,T,, K) be two soft topological spaces, ¢ : U — V
and ¥ : E — K be a mapping. The following assertions hold.

(1) A soft mapping ¢y, is a soft continuous if and only if it is both a soft precontinuous and
a soft B-continuous.

(2) A soft mapping @y is a soft continuous if and only if it is both a soft a-continuous and
a soft C-continuous.

Proof (1) Follows from Proposition 3.17.
(2) Follows from Proposition 4.10.
O

Remark 5.11 A soft g—continuity is independent of soft semicontinuity, soft precontinuity
and soft a-continuity as shown in the examples below.

Example 5.12 In Example 5.8, {(y1, {v1}), (2, {v2})} is a soft B-continuous but not a soft
precontinuous and soft a-continuous.

Example 5.13 Let U = {ui,uz},V = {vi,n},E = {x1,x}, and K = {y1, »2}.
We consider the soft topology T, = {He, Hy, {(x1, U), (x2, {u2})}, {(x1, {u1}), (x2, U)},
{Ce1, {u1}), (x2, {u2})}} over U and the soft topology 7, = {G o, Gv, {(y1, {v1}), (y2, {vah}}
over V.Let ¢ : U — V be the map such that ¢(u1) = vy and ¢(u2) =viand ¢ : E - K
be the map such that ¥ (x1) = y2 and ¥ (x2) = y1. It can be seen that {(y1, {v1}), (y2, {v2})}
is a soft B-continuous but not a soft semicontinuous.

]:;xample 5.14 In Example 5.9, {(y1, {v1}), (y2, {va})} is a soft precontinuous but not a soft
B-continuous.

Example 5.15 Suppose we have the same sets as in Example 5.9. Definethemapg¢ : U — V
as p(up) = vy and ¢(u1) = ¢(u3) = vy and Y : E — K be the map such that ¥ (x1) = y»
and ¥ (x2) = yjp. It can be seen that {(y1, {v1}), (32, {v2})} is a soft semicontinuous and a
soft a-continuous but not a soft B-continuous.

Remark 5.16 A soft g—continuity is independent of soft weakly continuity as illustrated in
the examples below.

Examgle 5.17 In Example 5.4, {(y1, {v1}), (2, {v2})} is a soft weakly continuous but not a
soft B-continuous.

Example 5.18 Let U = {ui,uz},V = {vi,n},E = {x1,x}, and K = {y1, »}.
We consider the soft topology T, = {Ho, Hy, {(x1, U), (x2, {u2}}, {(x1, {u1}), (x2, U)},
{(x1, {u1}), (x2, {u2})}} over U and the soft topology 7, = {Go, Gy, {(y1, {vi}), (2,
{vaD), {1, {v2}), (32, {vi}}} over V. Let ¢ : U — V be the map such that ¢(u1) = v;
and p(uz) = vy and ¢ : E — K be the map such that ¥ (x;) = y» and ¥ (x2) = y;. Thus
{(y1,{v1}), (02, {v2})} is a soft B-continuous but not a soft weakly continuous.

Remark 5.19 A soft 5—continuity is independent of soft weakly continuity as illustrated in
the examples below.

Example 5.20 In Example 5.18, {(y1, {v1}), (32, {va})} is a soft C-continuous but not a soft
weakly continuous.
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Example 5.21 Suppose we have the same sets as in Example 5.9. Definethemapg¢ : U — V
as o(u1) = ¢m3) = vy and ¢(uz) = vy and ¥ : E — K be the map such that ¥ (x1) = y»
and Y (x2) = y1. Thus {(y1, {v1}), (32, {v2})} is a soft weakly continuous but not a soft
C-continuous.

6 Conclusion

In this paper, we have introduced the concepts of ?—sets, soft 7*-sets, soft g—sets, soft a*-sets
and soft C-sets in topological spaces and some of their properties are studied. We also defined
soft weakly continuous, soft B-continuous and soft C-continuous and have established several
interesting properties. In the end, we have developed a new structure and will carry out more
theoretical research to promote a general framework for practical applications.
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