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Abstract:

The soft sets were known since 1999, and because of their wide applications and their great flexibility
to solve the problems, we used these concepts to define new types of soft limit points, that we called soft
turning points.

Finally, we used these points to define new types of soft separation axioms and we study their properties.

Keywords: Soft compact, Soft ideal, Soft separation axioms, Soft set and Soft turning points.

Introduction:

The concept of soft sets was first presented (14) characterize the soft regular |_ closed and soft
by Molodtsov (1) in 1999 as a common numerical Al_ set and give decay of coherence in a domain
instrument for managing dubious objects. Later, in Hayashi_ Samuels space and the range soft
2011, Shabir and Naz (2) studied the soft spaces and topological space. Compact space are one of the
they characterized soft topology on the gathering of most important classes in general topological spaces
soft sets. Consequently, they defined fundamental (15,16,17). They well-know properties which use in
concepts of soft spaces, for example, soft closed set, many disciplines. Aygunoglu and Aygun (18),
soft open set, soft subspace and soft separation studied the soft compact around on a soft topology.
axioms. Zorlutuna el at. (3) introduced soft interior In this paper, we are utilized to characterize another
points, soft interior set, soft closure set and soft kind of a limit points and set up a connection
continuous function. In (4), Kharal and Ahmad gave amongst them and we characterize another sort of
the definition of mapping on soft classes and found  soft separation axioms in soft ideal topological
some properties of image and inverse image of such space.
mapping. Shabir and Ahmad (5), introduced
separation axioms in the soft space that was defined Preliminaries
by Zorlutuna. While the concept of soft ideal and Through auto the proper we take E the
likewise soft local function were first presented at parameters of the element of universe set. Also we
(6,7). In 2014, Kandil el at. (6) presented the  take the symbol Ex be the union of E and the
concept of supra generalized closed soft sets as for  pesation set of E (7E). Now for any subset A of Ex

via soft ideal and they found their properties. .
Rodyna el at. (8), presented the semi closed and we define the soft set F/, over X as

open sets modulo a soft ideal in the soft spaces.  J'A = {(Q'F(?))? ¢€EAF:A—PX)} .

Mustafa el at. (9), presented the soft generalized ~ Where P(X) is the power set of X .(10)

closed sets and expand this idea into soft ideal o

topological spaces. In 2015 Aysequl and Goknur ~ Definition 2.1 (19)

(10) introduced |_ regular, |_ normal and found a  The soft set F, is called the

squire relations between them. The properties for 1. "Null soft set" if F(e) = ¢, for all eeA , and
instance, separation axioms and compactness to obtained by @ .

more details (11,12). Moreover, Kanal el at. (7)  That means @ = {(e, @):e € A}.

presented the concepts of soft normal (regular) 2. "Absolute soft set" if F(e) = X, for alleeA , and
apen, sof set Recently, zohra and Semye (13) - CnedtyX

characterize open sets and soft regular generalized That means X = {(¢,X): ¢ € A}
closed as for soft spaces and Yunus el at.

Department of Mathematics, College of Education for Def|n|t|0n£.2 - (19) _
Pure Sciences, University of Babylon, Babylon, Iraq. Let Fy, Gy € BI5(X). Then:
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1. Fa is called a "soft subset” of GA which is
obtained by Fa c Gy if Fe g G, foreach ¢ € A.

Obviously, for all F, € BK(X), then§ E Fa and

Fa EX.

2. The soft sets J, and GA are called a "soft equal
which is obtained by Fy = G, if F, = G, for

all e€eA.
It is clear that, Fy = G, iff Fy € G, and Gy € Fy .

Definition 2.3: (20)
The soft complement of a set [, obtained by

Fi where _Fi :A — P(X) is a function given by
Fg = X\F, foralle € A.

Clearly :(é)é =X, ()’g)d -

Definition 2 4: (19)
Let Fy, Gy € BE(X) .

U, a soft intersection 1 ,and a soft difference \
of two soft set F, G as follows :

1. F UGy ={(eF(e) UG®):¢ € A},
2. Fan Gy ={(eF(®) nG(e)):¢ € A}
3. Fa\ Gy ={(eF(e)\ G(¢)): ¢ € A}.

We define a soft union

Definition 2.5: (3)
Let F5 € KK(X), then the soft point in obtained by
Fe where :

Fo(a) = {F(ez) @
Forall e € A.

ifa=e
ifg #e

Definition 2.6: (3)

For any sub family {FiA}ieA of Ki5( X), such that A

be any index set .
1. The union of these soft sets is the soft set

H,, where }(SQ) = (UaFi) Ve €
A, we write( UiEA{FiA}) = Hp.

(niEA‘Fi(Q)) VeeE A, we write( ﬁiEA{FiA}) :GA'

Proposition 2.7: (20) (De_ Morgan’s Laws).
If Fj, Gy, € BK(X). Then
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Definition 2.8: (2)
For any family of soft sets over the universal set

X with parameters Ais called soft topology 'f if
satlsfy the followmg properties :

1L 3XET

2. V$1:$2 er[‘_’$1ﬁ$2 ET

3. $;\e’[v AEA> U)\E/l$;\€'[‘

The triplet (X, T, A) is called a soft topological
space over X.

The members of T are called soft open sets and a
soft set J is called soft closed iff the soft

complement (fg \:j-“A) is soft open.

Definition 2.9: (2)

In soft space (X T A) we can define the soft sub
space for a non_ empty set Y of X by TY=
which obtained by (?, Ty, A) .

Definition 2.10.
In soft space (X T A), and Fp g BK(X) is called the

1. Soft interior of the soft set [, s
obtained by int(F,) is defined
as (int(y)) =
0 {}[A: H, is a soft open set H g FA}. Thus

int(F,) is the largest soft open set contained in

Fa (1)
. Soft closure of the soft set F, s

obtained by cf(F,) is define as (cﬁ(]?A)) =
A {}[A: Hy is asoft closed set and = Hy }
Clearly c£(F,) is the smallest soft closed over X
which contains Fy . (2)

Definition 2.11.
In soft space (X T A) and for F, be a soft set over

. The intersection of these soft sets is the soft set GAXWH@]Q: G(e) =

1. Fpis soft open iff/i/nt(FA) =Fa-(D)
2. Fapis soft closed iffc{’(FA) =Fa-(2)

Definition 2.12:(21)
Let (X T, A) be a soft topological space and let

Fa g BK(X) and J € ):g Then F is called a Soft
neighbourhood of f', if there exists GA g T such
that F, € Gy € Fy.
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The family of all soft neighborhood of f' is
symbolized by Nr, -

Definition 2.13: (18)

Let (i‘g TA) be a soft space. If 3 a soft finite sub
covering of every soft open covering of the soft
space (fg T A), then this soft space is called "soft

compact space".
Definition 2.14: (5)

Let ():§ TA) be a soft topological space over X and
Fet, Fez g fgsuch that Foq # Fep . If 3 at least one
soft open set Fiy or F,, such that F¢1EF1A :

Fez € F1a O Fez € Fay, Foa € Fag then (X,T,4) s
called a"soft T,_space".

Theorem 2.15: (5)
Every soft sub space of ST,_space is ST,_ space.

Definition 2.16.(2)
Let (X T A) be a soft space over X, F, € X such

that F é G, and G, be a soft closed setin X . If 3
soft open sets Fiy and Faasuch that F. g Fias
Gy € Fan and Fip 0 F2a= &, then

():g T A) is called a "soft regular space" .

Definition 2.17: (4)

Let X and Y be two initial universe sets and let A, B
be sets of parameters .Let w:X — Y and p:A — B
be a functions .Then a soft function

Fouw: BE(X)a — BI5(Y)3 is defined as :

For a soft setF in BB(X)a, then (Fpu(Fa). B) =
p(A) < Bis asoft set in BK(Y)g given by:
Fpu(Fa)(B) =

{ u (Uaeb-l(ﬁ)ﬁaf (0‘))
® other wies

for BeBCY.(#5u(Fa) B) is called a "soft
image” of a soft set fy .

Definition 2.18: (4)

Let 5, 5I5(X)4 — BB(Y)g be a soft function and
let

Gg be a soft set in KK(Y)g. Let w: X —

Y and p:A — B be afunctions.

Then

(#7pu(Ce), D), D =
p~1(B) is soft set in BK(X),, defined as:

(f_lbu(d'B).Ot) = {u_l (G(p(a))), p(a) €B

® other wise

ifp=1(B) M A #
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fora € D S X.
(f_lpu(GB)’ a) is called a soft inverse image of Gg.

Definition 2.19.
Let():g, T A) and (37, 5,’8) be a soft spaces.
Letuw:X — Y and p: A — B be functions and let
#bu KI5(X)4 — KI5(Y)g be a soft function. Then

. The soft function f,is soft continuous

iff #~ 1bu(d13) € T for each G € 6.(5)
The soft function #,, is soft open if £, (Fa) € 5
for each (F4) € T .(19)

Soft Ideal Topological Space

In this section, we are going to present the
ideas of soft ideal base and soft maximal ideal and
concentrate some imperative properties .

Definition 3.1: (22)
The sub family iA = BK(X) is called a "soft ideal"
if satisfy the following:
1. Fa g iA and G, g §A then Fy ¥ Gy g 5A.
2. FA€7,and Gy € Fythen Gy € J,.

Easily we see that the intersection of any
family of soft ideals over X is also soft ideal, but the

union of two soft ideals over a set X may be not
necessary a soft ideal for example if we take X of

Rand A=N,Fi4a(1)={1}, Fiu(n) =@ Vne
N\ {1}

Fan(2) = {2}, Fap(n) = @ Vn € N\ {2}

Tin = {q) FlA} Jon = {@,F2a} are soft ideal over
R, but 714 0 72A is not soft ideal. The image of soft
ideal under any soft function is soft ideal.

The soft ideal 7:A is called "proper soft ideal"

X &7,
0}
Definition 3.2.
The subfamily 7,4 € KK(X) is called soft ideal
base if satisfy the following :
1. fg & Jon-

I Ry €Joy and Gy € T, then there exists

}[A € o, such that (F, JGA) & Iy

Observe that if X # (Fa© GA) = 70A for each Fu
and G,in 70A' then 70A is soft ideal base over X and
so any soft ideal over X is soft ideal base.
Also for any soft ideal 71 over X and with condition
(FA GGA) * )?v GA € 7:A and Fp = ):g,the family ,
:IZOA = {FAf)GA : Gy g ﬁA} is soft ideal base .So,
the soft ideal iA generated by soft ideal base is of

if
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the form iA = {J:A: 3Gy = :70A 3 Fa g Gy } There
is some properties of soft ideal base that, if Y € X

and §0A is a soft ideal base over Y, then its soft ideal

base over X . Then image of soft ideal base under
soft mapping is soft ideal base.

Definition 3.3.

Let iA and jA be two soft ideals over X . Then 7:A is
said to be"finer then"jA if and only if jA g 7:A- Any
soft ideal over Xis finer then jzA ={@}. A
non_empty soft set , is called finite if A is finite on

334,...,3, € A BF(qi) @ Vi=1,..,n From
this property we state the following theorem.

Definition 3.4.

Let §'A be a soft ideal over X. Then fl~'A is said to be

"maximal soft ideal" over X if and only if :I:A is not

contained any other soft ideal over X .

(i.e) §'A is maximal soft ideal over X if and only if

for every proper soft ideal g]A over Xsuch that
JA then 7A = JA

Theorem 3.5.

Let X be a set. Every soft ideal over X is contained
in a maximal soft ideal over X.

Theorem 3.6.

Let X be any set and let iA be soft ideal over X such
that ( GA) X. Then ng is finer then the
finite soft |deal over X. Where the finite soft ideal
Ja={Fa:Fy is finite}.

Proof: Is directed from Definitions (3.1) and (3.3)
. h

There are many properties of maximal soft ideal,
the following theorems show that.

Theorem 3.7.
The following statements are equivalent:

1. Asoftideal iA over X is maximal soft ideal.

2. For each [, < X then either F, g .‘IZA or
FA €d,

3. .‘IA Contains all those soft sub sets [ of )g which
(Fu U @) # X for eachG, € 7.

4. For any two soft sub sets F, and GA of Xsuch
that (FA A Gy) € € .‘IA, we have either F, g .‘IA
or Gy g ﬁ

Proof:
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1) = 2).If FA & Ty, then (Fn U GA) + X for each
Gy e~:7A becarrse if ther:e exists G, € g :IA such that
(»FA N GA) = X, then FAC.
(3.1) we have F,° € 7, contraction. Let J, be a

= G, and so by Definition

soft ideal generated by soft ideal base {FA GGA:
GAE iA} Since FA g (Fa GGA) for each
Gy € g :IA then F, € JA — 1. To show that JA c JA
LetDy € ﬂA Smce ’DA (Fa 0 GA)
then Dy = JA and we have :IA JA But 7A is
maximal soft ideal, then :IA = JA By (1) Fa g ﬁA
2) = 1) Let JA be a proper soft ideal over x and
C JA To prove that JA JA Suppose JA
then there exists G, € g JA, such that GA F Js. Then
by But A g JA .So
Gy* €y Thus )=%&3d,.But this

:7A,
hypothesis GA € 7A.
(64T 6"
contradiction because ):gég]:A, so that jA g iA we
have ﬂ:A = jA. Therefore iA is maximal soft ideal.

1) & 3). The prove is directly by the Definitions
(3.3) and (3.4).

1) = 4). Let J:A is maximal soft ideal over X and
let Fy, Gy g ):g such that

(FAnGA) g JA If possible thatFA GE?A and Gy
€Jy. Then Fp # X and Gy # X because if F = X,
then (Fa o Gy) = (Xn GA) Gy g 7A, which is
contracted and similar if GA = )g Let JA =
{}[A (Hy nFA) € 7A} Then GA g JA because
(Fa o Gy) €
overX .

1. Since ()zg ﬁ]? Faand FA ¢ JA So )zg ¢ jA.
2. Let }[A g jA and Dy g }[A . Imply that
(Hp A Fy) = Jyand (DyNFy) g (o o Fa) -
But 7A is a soft ideal then (D, n]?A) € Ty
S0 Dy = JA

Let }[IA,}[ZA g 7A’ then (7'[1A nFA) g JA and
(Hzp n]?A) € :IA Since JA is a soft ideal, then

A To show that JA is a soft ideal

)=

(Hia nFA) V] (24 NFy) €7,

So(}[lA V] }[ZA) nFA € JA and we have

(#14 T Hzp) EJy. i
To prove that 7A g (_‘]A Let ’DA €Ty

Slnce(’DA nj?A) g Dy, then (DA nFA) g JAand
SO ’DA = JA Therefore JA = jA Hence either
Fa eﬂAorGA g 7A
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4) = 1). Let ﬁA be a soft ideal satisfy the
condition, then & & ﬁA But ¢ = (F4 o FA ) for any
soft sub set F of X , then by part 4 either Fp g :IA
or FAé g HZA. By partl we have HZA IS maximal soft
ideal over X. m

Corollary 3.8.
If 7:A is maximal soft ideal overX and
F1ia ﬁfZA A..n Fna g f]:A, that at last one Fis g 7:A
G=1,..,n).
Coro!lary 3.9.
If J, is maximal soft ideal overX and
Fin Fans - Fuay are soft sub sets of ):§ such that
{F1A§=i= 1, n} covers i”g then some FiAEJZA
(i=1..,n).

Proportion 3.10. B

Let g be a collection of sub sets of X such that for
aln €N and Fip Fap - Fua € 0 we have
UL Fin =X Then
jA =~ 5 _

{FA C J,: there exists F1p, Fap, ) Fua € Fia } isa
soft ideal over X containing & . Indeed fl~'A is the
soft ideal generated by .

Proportion3.11.

Let g be a collection of subsets of ):gwith the finite
intersection property. Then goz’ = {FAE:FA g go} for
a soft sub base for soft ideal.

Soft Turning Points.

In this section we build up meaning of soft
turning point via soft points knowledge by Shabir
(2) and we discover association with soft separation
axiom. Also we characterized another idea of soft
separation axioms .

Definition 4.1.

1 If (fg TA) be a soft space with soft ideal J:A.
Then a soft point F,. is called a"soft turning
point" if]?Az' €7, foreachF, € Ng, -

2. If J:OA be a soft ideal base over X and fF, %fg
Then a soft point F. is called a "soft turning
point" of 70A if and only if F, is a soft turning
pomt of .‘IA where .‘IA is a soft ideal generated

by ~70A
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Example 4.2.
Let X be a universal set such that X = {f,, A,} and
let A < Ex be a parameters such that A = {e, e,} .

Let T = {(5,):5,F1A,F2A,F3A} be a soft topological

space and let H:A = {@,F1a F2n F2a} where
F1a = {(e1, {f2}), (e2, )},
.FZA = {(Qll (P)! (QZ! {ﬁz})} and

Faa = {(e1, {h2}), (g2, {ﬁg})}
The all soft points F,, on X
Fie1 = {(e1, {A1}), (Qz'(P)},FZ(gl =

{(e1, {h2}), (g2, (P)},F3e;1 =

{(1,%), (€2, @)}, Fagz =

{(e1, @), (g2, {A1 D}, Fse2 = {(e1, @), (g2, {21}
and .F6Q2 = {(Qll (P)' (QZ' X)}
Since  Faer =F1ar  Fsez = Faa
(P Faa} Ny, = {8 Fan Fn)
ButDy = F1A = {(e1, {A]), (Qz.X)} ¢ 713,

FA Fan® = {(e1,X), (&2, {1 )} ¢ 7A and

F3A = {(e1, {A:}), (g2, {A1 D} 6 ~7A

SInCG Nfa 1 Nf4e;2 NF1¢1 -Nfagz = {X}’ but
XC =@ E iA
Thus )
Fie1,F3e1, Fagzand Fee, are soft turning points of jA
but F2e1, Fse2 are not soft turning point of 7:A.

and me =

Proposition 4.3.

Let :7:0A be a soft ideal base over X and F, g ):g Then
Fe s a soft turning point of §0A if and only if for
FAE g Hy  for

each Fy some

€ Ny, implies

Proposition 4.4.
The soft space(X, T A) is a soft compact if for each
a soft ideal 7:A over X there exists a finer soft ideal

jA which has a soft turning point.
Proof :

Suppose ):g be a soft compact. Let 7:A be a soft ideal

over X and let K, = {Cf(FA):FAé g .‘]:A}, then K, is
a family of soft closed sets with the finite
intersection proper because if there exists

FlAé,.. FnAL’ejA such that( ﬁl“’(ﬁm)) _z
then (U{;lmt (FiA )) =X, So(ﬁfilfmé) _

)?EJZAcontradiction. Let Fe € (ﬁKA). Then for
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n,u

each Fj g
*

(FafVa) # G as Fe € co(Fy). o (F°OV)°) =

X, as F,€ ct(Fy). Thus from Properties

X,
(3.10).(7A (NFQ) > from subbase for soft ideal

jA, iA = ﬁA and F. is a soft turning point for a soft
ideal J,.

Conversely. Let g be a collection of soft closed sets
with finite intersection properties. Then by

Properties  (3.11), H, = {}[A; }[Aé € go} from
subbase for soft ideal 7,. By hypothesis there exists
a soft ideal J, finer then J, and has a soft turning
point of jA, say F.. So for each U’y € NF, and each
V,° €7, we must have (U’Ag GVAE) + X, thus
(B4 AV,) # @ and we have F, € c#(Fy). Since
Vy is soft closed, then c£(V,) = V,, so we have

F. €V, SoF, € Ng. Thus Ng # § . Therefore X
is soft compact. m

Corollary 4.5.
The soft space(X, T A) is a soft compact if every

maximal soft ideal over X has a soft turning point .
Proof:

Directly from Theorem (4.4), if )? is soft compact,
then for every maximal soft ideal .‘7A there exists a
soft ideal jA finer then 5'A (.‘7A g jA) and there
exists a soft turning point of a soft ideal JA But SIA

is maximal soft ideal, then SIA JA and we have JA

is a soft turning point.
Conversely. Suppose any maximal soft ideal has a

soft turning point. To show that ):5 is soft compact.
Let 5A is a soft idea over X, then by Theorem (3.5),
there exists a maximal soft ideal J:A such that

(74 €da)

By hypothesis jA has a soft turning point. So by
Theorem (4.4) ):g is soft compact. m

Theorem 4.6.

For any soft space (ngA) the following

statements are equivalent:

1. ):gis STo_sSpace.

2. For  each two distinct soft points F.; #
Fe2, we have ¢f (Fel) * ct’(ﬁez).
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5 and each V, z Np,. Wwe have 3- For each two distinct soft points Foq # Feo, Feqls

not a soft turning point ofiIJ:ZA or Fe, is not a soft
turning point of U

Proof:
1) & 2). By directed by the Definition (2.14).

2) =3). Let FepFe g ):gsuch that Feq #
Fez-Since  Xis  STo_space thenF;is not
asoft turning point of Jr,, or Fepis not soft
turning  point  of  Jp ,.Suppose  Feiis not
a soft turning point ofﬂf " then there is F,
EN]: such that]?A e‘ Tpip + S0 Fez 3 Fa and we
have Fe, g FA FA is soft closed set contalnlng
Fe but not Fe;. We get ct’(ﬁez)_ FA

Fe1 € Fa® which implies that Fo; & c(F,,). So we
have Fo; € cf(Fe1)but Foy & c(F.,) . Therefore

c?(Fe1) and c£(Fe; ) are distinct.
3) = 2). Let Fe,andFe, are two distinct soft

points in Xwith c£(Fe;) # cé(F,,) we have to
prove ()? T A) is STo_space .Then we can find one
point Fes in )?such that it belongs to one of the
closures above say c£(Fe1). Claim Feq is not in
ct’(ﬁez) In fact, suppose Fey € cf(F.;). Then
Fe1 = ct(Fo2) and c{’(]:'ql) €t (ct’(_FQZ)) =
cf(Fez)- SO Fes € cf(Fe1) g c?(Fez), which is a
contradiction Accordingly Fe1 é ct(Fe2) and
consequently Feq g (c{’(]?qz)d also since cl’(ﬁqz) is
soft closed. Hence (c{’(]?qz)d is soft open set in X
containing Fe,but notF,. Since F, e (cf’(qu)d
then c£(F,z) € Ty, Hence Fe1is not
a soft turning point of a soft ideal T and we
have ()zg T A) is STy_sSpace.m

Theorem4.7.

The property of a space being a ST,_spaceis

preserved under injection, soft open and hence is
a soft topological property .

Proof :

Let ():g TA) be ST,_space and let # be injection
open mapping of (fg TA) subjective another soft
space (?, 5,'3).
(\7, 6:,’8) is also a STo_space. Let Feq,F., be any

two distinct points of Y. Since fis onto soft
mapping , there exists distinct points Fes, Fes Of X
such that #(Fez) = Fer and #(Fes) = Fea. Since

Then we want show that
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():§ T A) is STo_space, then Fe; is not a soft
turning point of T5,, O Fea is not soft turning point
of Jp,. Suppose Fes is not a soft turning point of
Tfes then there is aT_ soft open nhd F of F¢,such
that FAE ¢ T ey 5O Fea é Fa -Since £ is an open and
injective mapping, #(Fy ) is a &_soft open set
containing #(Fe3) =Fe1 and not containing

#(Fes) = Fea. In other words, #(Fs ) is aé_
soft open nhd of F¢; not containing F.,. So that

(#(FA))E' é I, and we have Fe,is not a soft
turning point of a soft ideal Tp,, overY. Hence
(S:(, 5,’8) is also ST,_space. Since the property of

being ST,_space is preserved under injective, onto
open soft mapping, if is a certainly preserved under
homeomorphisms. Hence it is a soft topological

property.

Also, we can take another prove to Theorem
(2.15) by using properties of the soft turning points,
as follows :

Let ():g T A) be a ST,_space we prove that every
subspace ¥ of ):S is STJo_space. Let Feq, Fe, be two
distinct points of ¥ . Since ¥ E i”g , then Feq, Feo are
also distinct points of)? . Again since ()? T A) is a
STo_space, then Fe1ls not
a soft turning point of a soft ideal Jp,,over X or
Fezis  not a soft turning  point  of
a soft ideal Jp, AoverX. Suppose Fe1ls
not a soft turning point of a soft ideal Ty So that
3 T_soft open sets G such that Fo; € Gy but G ,° &
Jp,, - Then Gy=(Gy A ci) is Ty_soft open set
such that~ ]iel €G) but Fe, & G . So that F; € Gy
but (G)) & Jyp,,where Jyy,, is soft ideal over Y.
Hence Feris not
soft turning point of a soft ideal Iyp,overY,  so

(\7, Ty, A) is ST,_space.

Lemma 4.8.

Let (X T, A) be a soft space and 7, be a soft ideal
base over X , then ¢nt(7:0A) = {int(Fy) =

Fa g .‘]:(,A} is a soft ideal over X.

Theorem 4.9.

Letfg be a soft space , and J:A be a soft ideal base
over X . If F, is a soft turning point of int (Jp,)
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then F. is a soft turning point of 7:0A ,the converse
may be not true.

Proof: )

Let F be a soft turning point of /L/nt(iOA). Then by
Properties (4.3), for each GA g N, there exists
int(Fy) € int(Joy) such that (G € int(7,).
Since int(Fy) € Fy, then (G’A)é € F,, i.e. for each
Gy g: .
(Gy)° € Fa- Again by Properties (4.3), we get F, is
a soft turning point of 7:0A N |

NFethere exists FAE%A such that

By Theorem (4.9) and by Definition (2.10) part 1
we get the following result :

If we take Let X = {f,h,} and A = {e;,e,} .Let
T= {(f) X, Fa, Ga, Ha, ’DA} be a soft topological
space and where

Fa = {(e1, {1}), (g2, {A2 1)}, Gy =
{(e1,%), (g2, (A1)},

}[A = {(e1, {A2}), (2, {Az}} and
Dy = {(e1, ¢), (g2, {A2})}

The all soft points F, on )? are

F1e1 = {(e1, {A1}), (Qz:(P)}:F2¢1 =

{(e1, {A2}), (2, (P)},F3q1 =

{(e1,X), (g2, )}, Faez =

{(Qlﬁ CP)' (QZ! {ﬁl})}1 .FSQZ = {(Qll (P): (QZ' {ﬁZ})}
and .F6Q2 = {(Qlﬁ CP)' (QZ! X)}

and Nri = {X Fa, G}

Np,er = {g, Ha, GA}aNFw = {)?, GA},

NF4QZ = ]\IF()ez = {):S} and

Nfse, = {iFA' Gy, Hy, DA}'

Let §0A = {q’),]ﬁf, G,f, }[Aé} is soft ideal base, so

gach soft points in ):g are soft turning point of

Joa-But

/ifnt(ﬂz(m) = {op}.

S0 Fae2, Feez are soft turning point of
’i”’b’f(ioA)bUt Fie1,F2e1, F3e1, Fsez

are not soft turning points offint(7:OA)

Theorem 4.10.
For any soft space (X T A), we have the following
statements are equivalent:
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1. fg is soft regular space.

2. For any soft ideal base 7:0A’ Fe is a soft turning
point of

§0A if and only if F is a soft turning point

of int(Top)-
Proof:
1) = 2). Let fg be a soft regular space and let
F. € X. Then for each J, € Ng, there is G € T such
that F, € G, € c(Gy) EFy .
So that for each Fj g J\IFQ there is GA = T such that
Fi € int(G3) ...1
So that if F, is a soft turning point of 7:0A’ then there
is Hy g 7:0A such that GS & H, and we have
int(CY) € int(3,). From(l) we have Fj
= int(H,). So thatF, is a soft turning point
of/int(II:OA).
Conversely. Direct from Theorem (4.8).
2) = 1). Suppose that)? is not a soft regular space.
Then 3 apointF, €X and a soft open set
Fa € N, with the property.
If G g Ny, then c£(Gy) is not contained in Fy. F, is
a soft turning point of a soft ideal base
(i.e.) Gy ENFQ, then Fi is not contained in (G’Z)
-7:0A={GA5 GX g Ny, }, but by Lemma (4.7) F is not
a soft turning point of 7:0A contradiction with 2.

c

Therefore ):§ is a soft regular space.m
Definition 4.11.

A soft space (iTA) is called"STJ,_space" iff

v.Fql;.FqZ € X, .F(-;-l * FQZ then Fel is not
a soft turning point of7FZA or Fepis not a soft

turning point of Tpip

Theorem 4.12.

The property of a space being a STJ;_space is
preserved under injective soft open and hence is a
soft topological property.

Proof:

The prove is directed by the Definition ( 4.11) and
Theorem (4.7).m

Theorem 4 .13.

Every soft sub space of a STJ, space is a
STJ,_space.

Proof:

The prove is directed by the Definition ( 4.11) and
Theorem (2.15).m

Theorem 4.14.
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Let()zg, T A) be a soft space. ):gis a STJ;_space if
and only if for each F¢q,Fe2 € fgsuch that Fe; #
Fe2: Ferand Fe, are soft closed sets in fg .

Definition 4.15.

A soft space ():§ T A) is called"STJ:_space" if for

any two distinct S(Z)ft points

Fev Fez € ):g, there exists a soft ideal ﬂzA over X such that
Fe1 Is not a soft turning point ofﬂzA or e, is not a

soft turning point of JZA.

Note 4.16.

From above Definition (2.14) and Definition (4.11).

Every soft TJ;_space is soft T,_space and every

soft To_space is soft T71_space .
2

Example 4.17.

LetX = {fi,fiz) A =1{e} and T={5,% FipFn}
where F14, F, are open soft sets over X where

Fia = (e, {h1 D} ,F2y = {(e, {h2})}.

Then (X T,A) are soft T,_space, soft TJ, space
and softTJ:_space.

Theorem 4.18.

The property of a space being a STJ:_space is

preserved under injective soft open and hence is a

soft topological property.

Proof:

The prove is directed by the Definition (4.15) and a

Theorem (4.7). m

Theorem 4.19.

Every soft sub space of a STJ. space is a
2

STJ:_space.

2
Proof:
The prove is directed by the Definition ( 4.15) and a
Theorem (2.15). m
Theorem 4.20.
Let Fp be a soft compact subset of a ST7._space
2

():S T A) and suppose Fqa g Fj:; . Then 3 soft open
sets Gy, Hp 3 Fer € Gy, Fa € Hy, Gp 1) Hy = .
Corollary 4.21.
Let X be a soft compact ST7:_space

2

(5§ T A), Fe g ):§ and §0A be a soft ideal base over
X. J is a soft turning point of 7:% if and only if F is
a soft turning point of ifnt(ﬂz()A).
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