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1. Introduction

The soft set theory is a rapidly processing field of mathematics. Molodtsov [7] shown several applications of this theory in
solving many practical problems in economics, engineering, social science, medical science, and so on. In 2010 Muhammad
shabir, Munazza Naz [8] used soft sets to define a topology namely Soft topology. Soft generalized closed set was introduced
by K.Kannan [4] in 2012. The investigation of generalized closed sets has led to several new and interesting concepts like new
covering properties and new separation axioms. Some of these separation axioms have been found to be useful in computer
science and digital topology. In this paper we defined soft g*s - closed mapping, soft g*s - open mapping and a detailed

study of some of its properties in soft topological spaces.

2. Preliminaries

Throughout this paper, (X, 7, E) or X denotes the soft topological spaces ( STS in short). For a subset Az of X, the
closure, the interior and the complement of Ag are denoted by cl(Ag), int(Ag) and A% respectively. We recall some basic

definitions that are used in the sequel.

Definition 2.1 ([6]). Let X be an initial universal set and E be the set of parameters. Let P(X) denote the power set of

X and A C E. The pair Fg is called a soft set over X, where F is a mapping given by F : A — P(f()
Definition 2.2 ([6]). A soft set Fr over X is said to be
(a). A null soft set, denoted by ¢, if Ve € E, F(e) = ¢.

(b). An absolute soft set, denoted by X, if Ve € E, F(e) = X.
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The soft sets F over an universe X in which all the parameters of the set E are same is a family of soft sets, denoted by

SS(X)E.

Definition 2.3 ([8]). Let 7 be the collection of soft sets over X, then T is said to be a soft topology on X if
(a). ¢, X are belongs to .

(b). The union of any number of soft sets in T belongs to T.

(¢). The intersection of any two soft sets in T belongs to T.

In this case the triplet (X,T, E) is called a soft topological space over X. and any member of T is known as soft open set in

X. The complement of a soft open set is called soft closed set over X.
Definition 2.4 ([4]). Let (X, E) be a soft topological space over X and (F,E) be a soft set over X. Then

(a). soft interior of a soft set Fg is defined as the union of all soft open sets contained in Fr. Thus int(Fg) is the largest

soft open set contained in FEg.

(b). soft closure of a soft set Fg is the intersection of all soft closed super sets Fr. Thus cl(Fg) is the smallest soft closed

set over X which contains FE.
We denote interior(resp. closure) of a soft set Fg as int(Fg) (resp. cl(Fg)).
Definition 2.5 ([1]). A subset Fr of a soft topological space (X,T, E) is called
(a). soft generalised closed (briefly g-closed) [1] if cl(Ag) C Up Whenever Ag C Ug and U is soft open X.

(b). soft generalized-semi closed (soft gs-closed) if scl(Ag) C Ur whenever Ap C Ug and Ug is soft open in X.

(c). soft semi-generalised closed (briefly soft sg-closed) [9] Ag € Ug and Ug is soft semiopen in X. Every soft semi closed

set is soft sg-closed.
(d). soft generalised a-closed (briefly soft ga-closed) [3] if a — cl(Ag) C Ur whenever Ag € Ug and U is soft a-open in X.

Definition 2.6 ([2]). Let (X, 7, E) be a soft topological space, Fr and G be soft closed sets in X such that Fg 0 Gg = ¢.
If there exist soft open sets Ag and Bg such that Fg é Ag, Gg Q Br and Ag N Bg = ¢ then X is called a soft normal

space.

Definition 2.7 ([9]). Let (X, 7,E) be an STS and Fg be a subset of X. The set Fp is said to be soft g*s - closed if

scl(Fg) C Ug whenever Fg C Ug and Ug is soft gs- open set.

Definition 2.8 ([9]). Let Ag be a soft set in STS. Then soft g*s- closure and soft g* s-interior of Ag are ddefined as follows:
(a). g*s cl(Ag) = ({Bz : Bg is soft g*s - closed set and Ax C Bg}

(b). g*s int(Ag) = U{CEk : Cr is soft g*s - open set and Cp C Ap}

Definition 2.9 ([1]). A function f : (X, 7, E) — (Y, 7', E) is said to be soft continuous if f~*(Gg) is soft open in (X, T, E)

for each soft open set Gg of (3777"7 E).
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3. Soft g*s-closed and Soft g*s-open Mappings

In this section we exhibit the concept of soft g*s - closed and soft g*s- open mappings and study some of its properties in

soft topological spaces.

Definition 3.1. A mapping f: (X, 7,E) = (Y,7',E) is said to be soft g*s - closed mapping if for each soft closed set Ag
of X, f(Ag) is soft g*s closed set in' Y and is called soft g*s open mapping if for each soft open set Bg of X, f(Bg) is soft
g*s open in Y.

Theorem 3.2. Ewvert soft closed mapping is soft g*s closed mapping.

Proof. Let f: (X',T, E) — (Y,T’,E) be a soft closed mapping. Let Agbe a soft closed set in X. Then f(Ag) is soft

closed in Y. Since every soft closed set is soft g*s closed, f(AEg) is soft g*s closed. Hence f is soft g*s closed mapping. [
Theorem 3.3. Every soft g*s closed mapping is soft g closed mapping.

Proof. Let f: (X,7,E) = (Y,7,E) be a soft g*s closed mapping and let Vi be a soft closed set in X. Then f(Vz) is

soft g*s closed set in Y. Since every soft g*s closed set is soft g closed, f (Vg) is soft g closed. O
Theorem 3.4. Fvery soft g*s closed mapping is soft gs closed mapping.

Proof. Let f: (X,T, E) — (?,T’,E) be a soft g*s closed mapping and let Vi be a soft closed set in X. Then f(Vg) is

soft g*s closed set in Y. Since every soft g*s closed set is soft gs closed, f(VE) is soft gs closed. O
Theorem 3.5. Every soft g*s closed mapping is soft ga closed mapping.

Proof. Let f:(X,T, E) — (?,T',E) be a soft g*s closed mapping and let Vi be a soft closed set in X. Then f(Ve) is

soft g*s closed set in Y. Since every soft g*s closed set is soft ga closed, f (VE) is soft ga closed. O
Theorem 3.6. Fvery soft g*s closed mapping is soft sg closed mapping.

Proof. Let f:(X,7,E) — (Y,7,E) be a soft g*s closed mapping and let V& be a soft closed set in X. Then f(Vg) is
g g

soft ¢*s closed set in Y. Since every soft g*s closed set is soft sg closed, f(VE) is soft sg closed. O
The converse of the above theorems may not be true as seen from the following counter examples.

Example 3.7. Let X = {x1,22,23} = Y and E = {e1,e2,e3}. Thent = {¢, X, (F, E)} is a soft topological space over X,
' ={¢, Y, (G,E)} is a soft topological space over Y. Now the soft sets over X and Y are defined as follows: Fi(e1) = {x1},
Fi(ea) = {z1}, Fa(er) = {z2}, Fa(e2) = {z2}, Fs(er) = {z1, 22}, Fs(e2) = {z1,22}. Gi(er) = {a}, Gile2) = {1},
Ga(er) = {1, 22}, Fo(ea) = {x1, 22}, Ga(er) = {xa, 23}, Ga(ea) = {x2,x3}. If the mapping f : (X,7,E) — (Y,7',E) is
defined as f(xz1) = x1, f(x2) = x3, f(x3) = x2. Considering the soft set Ai(e1) = {zs}, Ai(e2) = {x3}, it is clear that f is

soft g*s-closed mapping but not soft closed mapping.

Example 3.8. From the above Ezample, Considering the soft set A1(e1) = {z1}, A1(e2) = {z1}, it is clear that f is soft

g-closed mapping but not soft g*s closed mapping.

Example 3.9. Let X = {x1,20,23} = Y and E = {e1,e2,e3}. Then 7 = {¢, X, (F,E)} is a soft topological space
over X, 7 = {9, Y, (G, E)} is a soft topological space over Y. Now the soft sets over X and Y are defined as follows:
Fi(er) = {z2}, Fi(e2) = {a1}, Faler) = {w2}, Fa(e2) = {w2}, Fs(er) = {wa, 3}, Fs(e2) = {wa,x3}. Gi(e1) = {m},
Gi(e2) = {x1}, Ga(er) = {z2,23}, Fa(ea) = {xa,23}, Gsler) = {x3}, Ga(e2) = {x3}. If the mapping f : (X,7,E) —
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(Y, 7', E) is defined as f(x1) = xa, f(x2) = 3, f(x3) = x2. Considering the soft set Hy(e1) = {1}, Hi(e2) = {x:1}, and
the soft set Bi(e1) = {z1, 23}, Bi(e2) = {x1,z3}, it is clear that f is soft gaclosed, gs closed and sg closed mapping but not

soft g*s-closed mapping .

Theorem 3.10. If f : (X,7,E) — (Y,7',E) is a soft closed mapping and g : (Y,7',E) — (Z,7",E) is soft g*s closed

mapping then go f : (X77'7 E) — (Z, 7" E) is a soft g*s closed mapping.

Proof.  Let Ag be soft closed in X. Then f(Ag) is soft closed in Y, since f is soft closed mapping. Now g(f(AEg)) is a soft

g*s closed set in Z, since g is soft g*s closed mapping. Hence go f : (X, 7, E) = (Z,7",E) is soft g*s closed mapping. [

Example 3.11. Let X = Z = {x1,x2,23}, Y = {x1,20,23,24} and E = {e1,e2}. Then 7 = {¢, X, (F,E)} is a soft
topological space over X, 7' ={¢, Y, (G, E)} is a soft topological space over Y and 7" = {¢, Z, (H1,E), (H2,E)} is a
soft topological space over Z. Here (F,E) is a soft set over X, (G, E) is a soft set over Y and (H1, E), (H2, E) are soft sets
over Z defined as follows: F(e1) = {1}, F(e2) = {1}, G(e1) = {z1,23}, Glea) = {z1,23}. Hi(er) = {x3}, Hi(e2) = {23},
Ha(e1) = {z1, 22}, Ha(e2) = {x1,x3}. If the mapping I : (X,7,E) — (Y,7',E) and f : (Y,7,E) — (Z,7",E) defined as
f(z1) = z1, f(x2) = f(za) = x2, f(x3) = xs. It is clear that each of I and f is soft g*s-closed mapping but f o I is not soft

g*s-closed, since (f o I)" (Hy, E) = {{z3},{x3}} is not a soft closed set over X.

Theorem 3.12. A mapping [ : (X,T, E) — (17,7"7E) is soft g*s closed mapping if and only if for each subset Fz of Y

and for each soft pen set G containing f~(Fg) there is a soft g*s open set Hg of Y such that FeCHg and f Y (Hg)CGE.

Proof. Suppose f is a soft g*s closed mapping and let Fg be a soft subset of Y and Gg be soft open set of X such that
f_l(FE)QGE. Then Hg = ?ff(XfGE) is a soft g*s open set containing Fg such that f_l(HE)QGE. Conversely, suppose
Fg is soft closed in X. Then fﬁl(? — f(FE))éX — Fg, X — Fg is soft open in X. By hypothesis, there is a soft g*s open set
Vi of Y such that Y — f(Fg)CVe and f 1 (Ve)CX —Fp = FeCX —f Y (Ve) = Y —VeCf(Fp)Cf( X —f 1 (Ve))CY —Vi =

f(Fg) =Y — Vg. SinceY — Vg is a soft g*s closed set in Y, f(Fg) is soft g*s closed set in Y. O

Theorem 3.13. If a bijective mapping f : (X,7,E) = (Y,7,E) is soft g*s closed and Hz = f~'(Kg) for some soft
closed set K of Y, then f: Hg — (Y,7',E) is soft g*s closed.

Proof. Let Fr be a soft closed set in Hg. Then there exists a soft closed set G in X such that Fr = Hg N Gg =
f(Fg) = f(He 0 Gg) = f(Gg) N Kg. Since f is soft g % s closed, f(Gg) is soft g*s closed in Y. Then f(Gg) N Kg is

soft g*s closed = f(FEg) is soft g*s closed. O

Theorem 3.14. If f : (X,T, E) — (Y/,T’,E) is soft continuous, soft g*s closed map from a soft normal space X onto a

soft space Y, then Y is soft normal.

Proof. Let Ag, B be disjoint soft closed sets of Y. Then f~(Ag), f~1(Bg) are disjoint soft closed sets of X. Since X
is soft normal, there are disjoint soft open set Ug, Vg of X such that ffl(AE) C Ug and ffl(BE) C Vg. By hypothesis,
there exists soft g*s closed sets Cg, Dg in Y such that Ag € Cg and Bg € Dg and fﬁl(CE) C Ug, fﬁl(DE) C Vg.
Since Ug and Vg are disjoint, int(Cg) and int(Dg) are also soft open sets. Since Cg is soft g*s open, Ag is soft closed,

ApC Cg C int(Cg) also Bg C int(Dg). Hence Y is soft normal. O
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