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ABSTRACT: In this paper, we introduce some soft functions like S Perfectly a* - continuous
function, S Totally a* - continuous function. We study the connections of these function with
other S function . Also, we establish the relationships in between the above functions and also
investigate various aspects of these functions.
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INTRODUCTION

Molodtsov introduced the concept of soft sets from which the difficulties of fuzzy sets,
intutuionistic fuzzy sets,vague sets , interval mathematics and rough sets have been rectified.
Application of soft sets in decision making problems has been found by Maji et al. whereas
Chen gave a parametrization reduction of soft sets and a comparison of it with attribute
reduction in rough set theory. Further soft sets are a class of special information. Shabir and
Naz introduced soft topological spaces in 2011 and studied some basic properties of them.
Meanwhile generalized closed sets in topological spaces were introduced by Levine in 1970
and recent survey of them is in which is extended to soft topological spaces in the year 2012.
Recently papers about soft sets and their applications in various fields have increased largely.
Modern topology depends strongly on the ideas of set theory. Any Research work should result
in addition to the existing knowledge of a particular concept.

2. PRELIMINARIES

In this section, this project X be an initial universe and E be a set of parameters. Let P (X)
denote the power set of X and A be a non — empty subset of &. A pair (F*, A) denoted by F°
a is called a soft set over X, where F* is a mapping given by F*: A — P (X).

Definition 2.1.1 [ 8]: For two soft sets (F°, A) and (G, B) over a common universe X, we
say that (F*, A) is a soft subset of (G, B) denoted by (F*, A) <s (G, B), ifA =B andF
() =sG(e) foralle € &

Definition 2.1.2 [ 8]: The complement of a soft set (F*, A) denoted by (F*, A ), is defined
by (F,A))=(F°,A),where FF¢: A — P (X) isamapping givenby F*¢(e) =
X -F (e), foralle € &.

Definition 2.1.3 [7]: Leta Sset (F*, A) over X.

a. Null S Set denoted by ¢ if foralle € A, F* (e) = ¢.; b. Absolute S Set denoted by
X, ifforalle e A, F°(e)=X. Clearly, X °= ¢ and ¢°= X.

Definition 2.1.4 [4]: The Union of two S sets of (F*, A) and (G, B), over the common universe
X isthe S set(H,C ). where C=A UsB, and foralle € C
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HEe)=F() ifeeA -B,H(@E)=G(e),ifeeB-A andH () =F(e) UsG (e),ifee A
Ns B . and is denoted as (F*, A) UsG (e) = (H ,C).

Definition 2.1.5 [4]: The Intersection ( H ,C) of two S sets of (F, A ) and (G, B), over the
common universe X , denoted (F*, A) (G, B) is the S set(H,C ). where C=A NsB, and H
(e)=F (e) NsG (e), foralleeC.

Definition 2.1.6 [10]: Let t be a collection of S sets over X with the fixed set & of parameters.

Then tis called a S Topology on X, if
i. @ and X belongs to 1s.
ii. The union of any number of S sets in ts belongs to .
iii. The intersection of any two S sets in s belongs to Ts.
The triplet (X, 1, E) is called S Topological Spaces over X.
The members of ts are called S Open sets in X and complements of them are called S Closed sets
in X.
Definition 2.1.6: A Subset of a S topological space (X, ts, &) is said to be

a S Semi-Open set [3] if (F},E)cs SCISint(F, E) and a S Semi-Closed set if S int(S
CI(F E) < (F E).

a S Pre-Open set [1] if (F%, E )cs S Int(S CI(F, E)) and a S Pre-Closed set if S CI (S int(F?,
E)s (FLE)a S o-Open set [1] if (F%, E)csS Int(S Cl(int(F, E)and a S a-Closed
set if SCISint(S CI(F}, E) s (FS, E)).

a S p-Open set [1] if (FSE)csS cI(Sint(Scl(F,E)) and a S B-Closed set if
S Int(S CI(int(F%, E)) < (F, E)).

a S - generalized Closed set (briefly S gs - Closed) if S CI(F%, E) <5 (G , &) whenever
(FLE)Ss(G,&)and (G, &) isS Openin (X, 1, &). The complementofa S gs -Closed set is
called a S gs-Open set.

a S Semi-generalized Closed set(briefly S Sg-Closed) if S CI(F%, E) <s (G , &) whenever
(F,E) S s(G,9and (G, &) is S semi Open in (X, 1, &). The complement of a S Sg-Closed
set is called a S Sg-Open set.

a generalized S Semi-Closed set(briefly gs-Closed) if S CI(F}, E) c<s (G, &) whenever
(F,E)cs (G,&) ad (G, &) is S Open in (X, 1 &). The complement of a S gs-Closed set is
called a S gs-Open set.

aS - Closed[9] if S CI(F , &) Ss(G , &) whenever (F, &) € (G, &) and (G, &) is S semi Open
in (X, 1 &)

a S w -Closed[9] if S CI(F®, E ) S (G, &) whenever (F, &) € s(G, &) and (G, &) is S semi Open
aa S alpha-generalized Closed set (briefly S ag-Closed) if a S CI(F’, E) Ss(G , &) whenever
(F,E)Ss(G,E)and (G ,E) is S a Open in (X, 1, E). The complement of a S og-Closed set
is called a S ag-Open set.

a S generalized alpha Closed set (briefly S ga-Closed) if a S CI(F’, E) Ss (G , E)
whenever (F}, E) Ss (G, E)and (G , E) is S Open in (X, 1, E). The complement of a S ga-
Closed set is called a S ga-Open set.

a S generalized pre Closed set (briefly S gp-Closed) [1] if p S CI(F}, E) Ss (G , E) whenever
aS gp-Open set.

a S generalized pre regular Closed set (briefly S gpr-Closed) [5] if p S CI(F*, E)es (G, E)
whenever (F, E) cs (G, E) and (G, E) is S regular Open in (X, 1, E). The complement
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of a S gpr-Closed set is called a S gpr - Open set.

Perfectly Sa*- continuous® function

Definition 3.2.1: A S function f: (X, 15, E) (Y, s, K) is said to be perfectly Sa*- continuous®
function, if the inverse image of every S o*- O(Y) in (Y, 15, K ) is both S - O(X) and S - C(X)
in (X, 1, E).

Theorem 3.2.2: Letf: (X, 15, E) > (Y, 15, K ) be perfectly Sa*- continuous® function, then
it is strongly Sa*- continuous® function.

Proof:

Let (F%, &) be S a*- O(X) in (Y, s, K). Since, fis perfectly Sa*- continuous® function,
then f1(F, ¢&)isboth S-O(X) and S -C(X)in (X, 1, E)= fY(F E)isS-0O(X)in
(X, 15, E)

Therefore, fis strongly S o* - continuous®.
Remark 3.2.3: The converse of the above theorem need not be true.
Example 3.2.4: Let X = Y = { x1, X2},
s = {FLF Fis Fla, F's, Fs, F7FsFioF12F13 Fa Fis Fos }, w8 = {FLF2 s Fi, Fs
E§7,F§9,|f§19, Fa, E§12,F§1§,F§}4,FV§15,E§16V}, and os = {F§2,VF§10V, F11, F15,Fo16}, i )
S a*- O(Y)= {F1Fs, F's F°7F°g,F’s FF10F'12,F 13 F 14 FP1s FP16 . Let T 1 (X, 15, E)=2>(Y, 15, K )be
defined by f(F*1) = Fs,f(F2) =Fu f(F3)=Fs fF2)=F1 f(Fs)=F% f(F%) = P13
, f(F) = By f(F%) = Fua, f(F%) = FYy f(Fi10) = Foo, (FP11) = Fo 11, f(Fo12) = Poip, f(Fi13) = Fs
, f(Fhs) = F7 f(F’is) = Fois f(Fi6) = Fi16 Clearly f is strongly S o*— continuous®. Hence f
is not perfectly Sa*- continuous® function, because f*(F’4) = F'sis S - O(X) but not S - C(X)
in (X, 1, E).
Theorem 3.2.5: Let f: (X, 1, E) = (Y, 15, K) be perfectly Sa*- continuous® function, then it
is perfectly S - continuous® function.
Proof:
Let (F%, E) be S - O(X) in (Y, 15, K). Then (F%, E) be S a*- O(X) in (Y, 15, K). Since, fis
perfectly Sa*- continuous® function, then f* (F%, E ) isboth S- O(X) and S -C(X)in (X, 1,
E). Therefore, fis perfectly S - continuous® function.
Remark 3.2.6: The converse of the above theorem need not be true.
3.3: Totally Sa*-continuous function
Defnition 3.3.1: A S function f:(X, 15, E) & (Y, 15, K ) is said to be totally Sa*- continuous®
function, if the inverse image of every S - O(Y) in (Y, 1, K ) is both S a*- O(X) and S a*-
C(X) in (X, 1 E).
Example 3.3.2: Let X = Y= {x1, xo}, s ={ Fs ,F§10,F§15,F§16}, and os = {F§1 ,F§13,F§15‘F§16},Gsc
= {F%, ,E§14,F§15,F§16}1
S a*- O(X)= {F'LF2, F's F’4, F's, F% F57 F%,F'o Fr10 FY 12 Fo11, Fi1aFous FiisFois 3, S a*- C(X)=
{FLF2, Fs, F§4,AF§5, Fs F7 Fs,Foo,Fo10. P12 Fouy, E§13,F§14,VF§15,F§}6}- ) ) ) )
Letf: (X, 1, E2(Y, 1, K)be defined by f(F°1)) = Fs, f(F2) = F1i1 f(F3) = FP12  f(Fs) =
Fi f(Fs)=F1  f(Fe)= Fus, f(F7)= Fs f(F) = Flu , f(Fo) =f(F%), f(Fu) - Fss,
f(Fglz) = Féz, f(F§13) = F§11 , f(F§14) = Félo, f(F§15) = F§15 f(Féle) = F§16 and f'l(F§1) = F§5 JF
Y(F13) = F*11 are bothin S a*- O(X) and S a*- C(X) in (X, 1, E).
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