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Abstract

In the current study, researchers have introduced modern concepts of soft
open sets in the spaces of soft topologies named as soft i-open, soft inter-open
and soft ii-open sets and they have explained the relations between these
concepts and some other concepts such as the soft semi-open and soft a-open
sets. They have also used a definition of soft open neighborhood of a point in
X to introduce and discuss some applications of soft ii-open sets as soft
ii-closure, soft ii-interior, soft ii-exterior, soft ii-border and soft ii-frontier of
the soft set. Finally, they gave an example to explain and clarify all mentioned
applications.
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1. Introduction

The notion of soft set was proposed by Molodtsov, in 1999 (see [1]). After that,
the same researcher has applied the concept theory on many different fields and
various directions with many other researchers (see [2] [3] [4] [5]). In 2011 and
2012 the notion of soft topological spaces over an initial universe, was studied by
many researches (see [6]-[12]). It is known that soft topology is a modern and
crucial disciplinary has the ability to the improvement of creative and innovative
approaches and new mathematical models that participate in finding solutions
of complicated issues in many important sciences. Throughout this study, (X, 7
E) always denotes soft topological space. The concept and the notion of i-open
sets in the topological spaces ordinary type were presented by Mohammed, A.A.

and Askandar, S.W. in 2012 [13]. These researchers managed to entire these sets
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together with various generalized open sets concepts. After that, in 2016, the
aforementioned results were generalized through the utilization of i-open sets’
notion to present separation axioms i-separation axioms like T, T, and T,.
Also, the researchers managed to find the connection between soft i-separation
axioms and different notions like semi-separation axioms, and a-separation
axioms. Furthermore, the sets of i-star generalized w-closed and i-open in bito-
pological spaces (X v Ths rz) were defined through the utilization of i-open sets
the definition which exists in topological space. Also various fundamental rela-
tions and properties among these types of groups were introduced. Moreover,
the closed sets notion was generalized, by the researchers, to i-generalized closed
sets aided by i-open sets and gained topological properties and presented two
types of maps known as gi-homeomorphisms and ig-homeomorphisms by ex-
amining their properties. However, in this paper, the researches utilize the defi-
nitions of i-open sets, a-open sets [14] and semi-open sets [15]. Within the part
two 2, the researchers present famous basic concepts and findings of soft topo-
logical space and the soft sets’ theory. In Section 3 they will introduce and study
soft inter-open, soft i-open and soft ii-open sets’ definitions; then the researchers
find its place among some other types of soft open sets as soft semi-open (see
[16]) and sets of soft a-open (see [17]) in the soft topological spaces (see Theo-
rems 3.2, 3.5, 3.7, 3.11, 3.12, 3.15, Corollaries 3.4, 3.9, 3.17, 3.20). In Section 4,
they initiate and analyze some applications of soft ii-closure, soft ii-open sets as
soft ii-interior, soft ii-border, soft ii-frontier and soft ii-exterior of soft sets

within the spaces of soft topologies.

2. Preliminaries

Definition 2.1: Consider (X, 7) as the topological space. A subset Ac X
will be:

1) [14]. a-open whether Ac Int(CI ( Int(A))) .

2) [15]. Semi-open whether:

a) AcCI(Int(A)).

b)If 3Ge7,G#J, X suchthat G AcCI(G).

3) [18]. Inter-open or in short (int-open set) if 3G e7,G#IJ, X such that
Int( A) =G.

4) [13].i-openif 3G e7,G =, X suchthat AcCl (AﬂG) .

5) [18]. ii-open if 3G e7,G#J, X and satisfies the both conditions: a)
AcCl (AﬂG) .b) Int(A) =G. In other words, a subset Ac X is an ii-open
if it is inter-open and i-open set together.

Definition 2.2: [1]. Consider X to be a universe’ initial, then A X) denotes the
Xset of power; Eis a parameters set and (& # Ac E ). A couple (K, A) or K, to
be named as a soft set over X, wherein K considered as mapping K:A— P ( X )
Over X soft set is parameterized collection of subdivisions of X in Specific
e e A, K(e) considered the group of e-is to be soft set (K; A) group of e-approximate
factors, whether “e ¢ A,so K(e)=0 ie
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K, = {K (e) eecAcEK:A> P(X )} ”, $85(X,) denotes all these soft sets over
Xfamily.

Definition 2.3: [5]. Consider K,,L; &SS(X.). Then K, is a soft subset of
Ly denoted by K, &Ly, whether1) AcB.2) K(e)cL(e), VeeA.

Definition 2.4: [5]. K,,L; €SS(X.) are said to be soft equal if K, &L,
and L, &K,L,.

Definition 2.5: [4]. The complement of (K, A) soft set is designated by (KX,
A)S, is determined by (K, A)C =(KC,A) , K®:A— P(X) is a mapping intro-
duced by Kc(e)z X —K(e), The (K) soft complement function is Vee A
and K°. Apparently, (( K,A) )c =(K,A).

Definition 2.6: [12]. The difference of (X, E) and (L, E) as soft sets in X, indi-

cated by (K, E)\ (L, E) is the soft set (M, E) wherein, Vee A,
M (e)=K(e)\L(e).

Definition 2.7: [12]. Consider (K, E) is a soft set over xe X and X. It can be
said that X & (K, E) whether X e K(e), VeeA.

Definition 2.8: [12]. Consider xe X , as a soft set (x, £) over X, wherein
Xe (6)={x}, VeeE isdenoted by x; and was addressed as the single consider
on soft point.

Definition 2.9: [5]. (K, A), as a soft set, over Xis:

1) A null soft set indicated by ¢, or ¢ whether Vee A, K(e)=4¢.

2) An absolute soft set indicated by A or X,if veeA, K (e)=X . Clearly
XS =g, and ¢ =X,.

Definition 2.10: [12]. A soft set (K, E) €SS (XE) named as a soft point in
X, is indicated by K(e°)¢¢ Vet e E—{e} , and eg if 3xe X and ecE,
K (e) # ¢ . The soft point e, belongs to the soft set (G, E), ¢, & (G, E) , whether
regarding the factor ec E, €, =G (e) . The group of X whole soft points is in-
dicated by SP(X).

Definition 2.11: [5]. The soft set (M, C) is the result of the union of both soft
sets (Z, B) and (K; A) over Xwherein C=AUB veeC and

K(e), e A\B
M(e)=qL(e), eeB\A
K(e)UL(e), ec ANB

Definition 2.12: [5]. The soft set (M, C) is result of the intersection of both
soft sets (Z, B) and (X; A) on Xis wherein C=A(1B, veeC,
M(e)=K(e)NL(e).

Definition 2.13: [19]. Consider /is an random indexed group and
L={(K;,E),iel} issubdivision family of SSX,).

1) (M, E) considered as the soft set of L union wherein M (e) =U., K, (e)
veeE, [ (K.E)=(M,E).

2) (N, E) considered as the soft set of L crossroad wherein N (e) =[] K, (e)
veeE, [)_(K:E)=(N,E).

Definition 2.14: [20]. Consider the set of attributes be £ and the universe is X.
Therefore, the soft class which is indicated as (X, E), is the compilation of whole
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soft sets over X accompanied by attributes from .

Proposition 2.15: [21]. Consider (K; 4), (L, A)&SS(X,): therefore,

1) (K, A)N(K,AY =4,.2) (K,A)N\(L,A)=¢, whether and whether
(K,A)&(L,A) and (L,A)&(K,A).3) (K,A)&(L,A) ifand only if
(L,A) &(K,AY.

Proposition 2.16: [11]. Consider (K,A),(L,A)&SS(X,). Then

D ((K,A)U(LA)) =(K,Af U(LA).2)

(K, A)A(LA) =(K, AP N(LA).

Definition 2.17: [11]. The group of soft sets over Xis "7, the soft topology on
Xis Twhether:

1) @, Xz comes from to 7. 2) 7 Owes all the union of number soft sets of 7
3) Also, any 2 soft sets in 7 intersection belong to 7. The soft topological space
known as the triple consider (X, 7, ). Soft open sets are known as the represent-
ative of 7. If the complement (K, E)‘ of (X, E) in (X, 7, E) belongs to 7, then the
soft set called a soft closed set. 7° denotes the set of the whole soft closed sets
over X.

Definition 2.18: Consider (K, E) be a soft set in (X, 7, E). Therefore,

1) [11]. The intersection of the whole soft closed sets including (X, E) is the
soft closure of (K, E) which is indicated by CAK, E). Containing (X E), the low-
est soft closed set is CAK; E).

2) [8]. The union of the whole soft open sets which are contained in (K, E) is
the (K, E) soft interior which is indicated by /n#( K E). Therefore, the largest soft
open set contained in (K, E) is In{( K, E).

Theorem 2.19: [8]. Consider (K E) be a soft set in (X, 7, E). Then

1) Int(K,E)" =(CI(K,E)).2) CI(K,E) =(Int(K,E))".3)
Int(K,E):(CI(K,(E)C)C | ( |

3. Soft ii-Open Sets in the Soft Topological Spaces

Definition 3.1: Consider (F, E) as a soft set in (X, 7, E), therefore, (F, E) is
said to be,

1) If there is a soft open set (G,E)#@, X where Int(F,E)=(G,E), then
(F E) is soft Inter-open (in short soft /nt-open).

2) Soft i-open whether there is a soft open set (G,E)# @, X where
(F.E)&CI((F,E)N(G,E)).

3) Soft ii-open whether there is a soft open set &, X # (G, E) where:

a) (F,E)CI((F,E)N(G,E)).

b) Int(F,E)=(G,E).

4) [16]. Soft semi-open if:

a) (F,E)&Cl(Int(F,E)).

b) Whether a soft open set exists (G,E)# @, X where
(G.E)&(F,E)&CI(G,E).

5) [17]. Soft a-open if (F,E)& Int(Cl(Int(F,E))).

The complement of soft ii-open (resp., soft a-open, soft i-open, soft int-open,

and soft semi-open) sets known as soft ii-closed (resp., soft int-closed, soft i-closed,
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soft semi-closed and soft a-closed) sets. The intersection of all soft ii-closed
(resp., soft int-closed, soft i-closed, soft semi-closed and soft a-closed) sets over
X containing (£ E) is called the soft ii-closure (resp., soft int-closure, soft
i-closure, soft semi-closure and soft a-closure) of (£ E) and denoted by ii- CAF,
E) (resp., int-CI(F, E), i-CAF, E), s-CIF, E) and a-CIF, E)).

The union of whole soft ii-open (resp., int-open, i-open, semi-open and
a-open) sets over X contained in (£ E) known as a soft ii-interior (resp., int-interior,
i-interior, semi-interior and a-interior) of a soft set (£ £) and indicated by
ii-Int(F, E) (resp., int-In{(F, E), i-Inf(F, E), s-In{F, E) and a-In{F, E)). The
group of whole soft open (resp., ii-open, int-open, i-open, semi-open and a-open
sets),(soft closed, ii-closed, int-closed, i-closed, semi-closed and a-closed) sets in
(X, 1, E) are indicated by OS(Xp) (resp., IIOS(Xy), INTOS(Xy), IOS(Xy), SO Xp),
aO8(Xy), CS(Xy), IICS(Xy), INTCS(Xy), ICS(Xp), SCS(Xy) and aCS(Xp)).

Theorem 3.2: Each soft open set is a soft i-open.

Proof: Consider (G, E) as soft open set in (X, 7, E). It is clear that
(G,E)&CI((G,E)N(G,E)), then, (G,E)&CI(G,E). Hence (G, B is a soft
i-open.mm

Example 3.3: Consider X :{ X, = {¢E,(Fl, E).(F,.E), XE} ,
E={e,e}.where (F,E)={(e,{x} ,(e )}

(R B)={(e ). e ,3)}

Consider, F E :{(
e)={Xe. Fl,E (el,{xz.xg}),(ez,{xz,xa})},
(F, E) :{(%»{Xz}%(ew{xz}ﬁ,¢k}

Apparently, (F,E) is a soft i-open set due to the existence a soft open set
(G,E)=(F,,E) where (G,E)&Cl ((F, E)N(G, E)) , yet (F E) is not soft
open.

Corollary 3.4: Every soft closed set is a soft i-closed.

In example (3.3), it is obvious that (F E)= {( l,{X3}),(ez,{X3})} is a soft
i-closed set but is not soft closed.

Theorem 3.5: Each soft semi-open set is a soft i-open.

Proof: Consider (F, E) as a soft semi-open set in (X, 7, E). by Definition (3.1)
(4) (b) there exist a soft open set (G, E) where

(G.E)& (F.E)&CI(G,E) (1)
Since (G, E)Q(F, E),then

(F.E)N(G.E)=(G,E) @)

(G,
By (1) and (2) there is, ( )é Cl (( ) ( )) Therefore, (F, E) con-
sidered as a soft i-open set.mm
Example 3.6: Consider X ={X,%,,%}, 7={¢e,(F.E),X¢|, E={e e,}.
Such that, “(Fl,E):{(el,{x1,xz}),(ez,{xl,xz})}”.
Consider (F,E):{(el,{xl,x3}),(e2,{x1,x3})}.
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0S(Xg)={de.(F.E), Xc},
cs(xE)={xE,(F1,E)° ={(el,{xg}),(ez,{xs})},¢E}.

Apparently (F E) has been considered as a soft i-open set because of the exis-
tence of a soft open set (G, E) = (Fl, E) wherein
(F.E)&Cl (( F.E) N (G, E)) , but (% E) has not been considered soft semi-open.

Theorem 3.7: Each soft a-open set is considered as a soft semi-open.

Proof: Consider (£, E) as soft a-open set in (X, 7, E). In the definitions (3.1)
(5) it can be found;

“(F.E)& Int(CI(Int(F,E)))=U,(G,.,E), (G,,E)&CI(Int(F,E))”, where
(Gi , E) is a soft open set for all i. Then (F, E) - CI(Int(F, E)) Thus, (£ E) is
a soft semi-open set.mm

Example 3.8: Consider X ={X, % X, X4}

7 ={¢e.(F.E).(F.E), ) Xef, E={e.e}
Such that (F,, E)—{(el,{xl}), ez,{xi})},
(F, E)= (1,{x3,x4}),(e2,{x3,x4})},
(Fy E) =1(en X, X, xA}),(ez,{xl,xs, xA})} .
Consider (F,E)= {(el,{xl,xz}), ez,{xl,xz})} .
0S (X )={¢.(F.E).(R.E).(Fy E). Xc )

It is apparently that (£, E) considered as a soft semi-open set, yet (£ E) has not
been considered a soft a-open because (F,E)& ( Int (CI ( Int(F, E))) =(FR, E)) :

Corollary 3.9: Each soft a-open set is a soft i-open.

Proof: Consider (F, E) as a soft a-open set in (X, 7, E). Based on the theory
(3.7) it can be said; (F E) is a soft semi-open. Based on the theory (3.5) we can
find (F E) is a soft i-open set.mm

In Example (3.6), we see that (F, E) {( {X }) (ez,{xl Xs})} is a soft
i-open set, but is not soft a-open because (F,E)& (Int(CI ( Int(F, E))) =g ) .

Corollary 3.10: By Theorems (3.2), (3.5) and (3.7), Corollary (3.9) we have
the following diagram as shown in Figure 1.

Theorem 3.11: Each soft semi-open set is a soft ii-open.

Proof: Consider (% E) as a soft semi-open set in (X, 7, E). Based in the theory
(3.5), it can be found that (£, E) is a soft i-open. Such that there is a soft open set
(G, E) where (F,E)cCl ((F, E)ﬁ(G, E)) Now, we shall prove that
Int(F,E):(G,E). Note that if Int(F,E)¢(G,E), for each soft open set
(G,E). Then, “ClI Int(F, E)) # CI(G, E) ”. From above inclusions, it concludes
that “(F, E) & CI(Int(F,E)((F,E)N(G, E))”. This means that
(F, E) ¢cl (G, E) . This is a confliction. Thus, Int(F, E) = (G, E) . Therefore,

(£, E) has been considered as a soft ii-open set.mm
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Soft open sets

v 4

Soft a-open sets

| +

Soft semi-open sets

|+

Soft i-open sets

Remarks

1. (Soft open set =3 Soft i-open set) means that each soft open set is a soft i-open
set.

2. (Soft open sct(—'— Soft i-open set) means that the soft i-open set is not necessary
to be soft open set.

Figure 1. The relation among soft i-open, soft semi-open, soft open, and soft a-open sets.

Theorem 3.12: Each soft open set is a soft ii-open.
Proof: Consider (G, E) as a soft open set in (X, 7, E). Since
“(G,E)ccl ((G, E)ﬁ(G, E)) =CI(G,E)”, it follows that (G, E) is a soft i-open
set. Also Int(G, E) = (G, E) , we have (G, E) is a soft Inter-open. Hence (G, E) is
a soft ii-open set.mm
Example 3.13: Consider X ={X,%,,%X}, 7= {¢E,(F1, E).(F,.E), XE} ,
E={e e}
Where ( Fl, E)={(e{ ez, )} (FE)= {( l,{xz,xs}),(ez,{xz,xs})} .
Consider ( ={ ) ( e, {X, Xz})}

os( ) {¢E,<F1,E><F2,E),XE},

)= [Xe (R EY = (e o) e b)),
<Fz'E> ={<e1,{xz,x3}>,<ez,{x2,x3}>},¢E}

Obviously (£ E) considered as soft ii-open set, yet (F, E) could not be a soft
open.

Theorem 3.14: Whether (X, 7, E) considered as a soft topological space,
therefore (X, I/O( X)), E) is also soft topological space.

Proof: Consider (£ E) as a soft ii-open set, also consider x &(F,E). We will
prove the existence of a soft open set, say (G, E) wherein, X & (G, E) - (F, E).
As (F, E) considered as soft ii-open set, it pursues that it exists a soft open set
(G.E)#¢,X where (F,E)ECI((F,E)(G,E)) and Int(F,E)=(G,E).
Therefore, x&(F,E) implies that x€CI(F,E) and x&CI(G,E).If (G, E)
considered as soft closed set, therefore, X & (G, E) - (F, E) and (F, E) canbe a
soft open set, if (G, E) is not a soft closed. Since x &(F,E) implies that

DOI: 10.4236/0alib.1106308 7 Open Access Library Journal


https://doi.org/10.4236/oalib.1106308

S. W. Askandar, A. A. Mohammed

X & (CI (F, E)ﬁCI (G, E)) indicates that X & CI(G, E) . This creates an opposi-
tion. Thus, (F, E) is soft open set. Hence, IIO(X) satisfies the conditions of soft
topology in the Definition (2.17). That means the triple ()X, ZIO(X}), E) can also
be a soft topological space.mm

In Example (3.13), IIO(XE): {¢E,(Fl, E),(FZ, E),(F, E), X}. It is clear that
(X, 1, E) and (X, IIO(Xy), E) can be a soft topological space.

Theorem 3.15: Each soft a-open set is a soft ii-open.

Proof: Consider (£ E) as a soft a-open set in (X, 7, E). Since
(F.E)& Int(CI(Int(F,E))) & CI(Int(F,E)). Thus, (£ E) can be soft semi-open.
By Theorem (3.11) it can be found that (F E) can be taken as a soft ii-open
set.mm

Example 3.16: Consider X ={X,,%,,%5,X,}
7 ={¢e.(F, ) (F,.E), (F E) xE}, E={e,e,}. Such that
()= (&bl (e ) ()= o). e )

(e, {x1 x3,x4}) &, (X, x3,x4}) Consider
(F'E):{ &, (X, X5, X }) ( X0 X, X })
OS(XE):{ ( )(Fz E)( ) XE}’
) { ) {(e {X %, %, } ). (ez,{xz,x3,x4})},

(FZ,E) :{(el,{xi,xz}),(ez,{xl,xz})}, . Obviously, (£ E)

(R.E) = {(el'{xz})'(EZ*{Xz})}'¢E}

can be classified as a soft ii-open set not as a soft a-open as
(F.E)& Int(CI(Int(F,E))=(F,,E)).

Corollary 3.17: Each soft a-open set is a soft inter-open.

Proof: Suppose that (£, E) is a soft a-open set. Since each soft a-open set is a
soft ii-open (Theorem 3.15) we have (£, E) is a soft ii-open set, and since each
soft ii-open set is a soft inter-open (Definition 3.1 (1 and 3)), we have, (£ E) is a
soft inter-open set.mm

Example3.18: Con31der X {x, X2 xs}, r={¢e.(FL.E).(FE), X |,

E={e.e}. Such that “ { xl})},
Fer {( 1y X21X3 )(ezv{X21X3})} COHSlder

E)={(e, xlxz (&0} )={e.(FuE).(FE). Xc )
“CS( e)= { L E) = {(el %2, Xs {szxs})}-

(F.. > ~{(e ). (e {}M}
be soft a-open but it is a soft inter-open, due to the fact that
(F.E)& Int(Cl(Int(F,E))=(F,E)).

Remark 3.19: Each soft ii-open set is a soft i-open, soft inter-open, but the

.” Obviously (£, E) can’t

contrary is not true, as viewed in example (3.1.18), we see that

(FL, E) = {I(el, {xz}),(ez,{xz})} is not soft ii-open but is a soft i-open. Also

(FK : E) = (el,{xl, X, }) : (ez ,{Xl, X, })} is not soft ii-open but a soft inter-open.
Corollary 3.20: By Corollaries (3.9) and (3.17), Theorems (3.11), (3.12), (3.15)

we have the following diagram as shown in Figure 2.
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Soft semi-open sets

!

Soft ii-open sets Soft a-open sets

LA

| Soft inter-open sets

T |

Soft open sets

Soft i-open sets

Figure 2. The relationship among soft ii-open sets and some other concepts of soft open
sets.

4. Some Applications of a Soft ii-Open Sets in the Soft
Topological Spaces

Definition 4.1: [3]. Consider (KX, E) as a soft set over X, and A is a nonempty
subdivision set of X. So, the sub-soft set of (K, E) over A indicated by (A, E), has
beenknownas A, = Al K(e), VeeE.Specifically, (A¢,E)= Aﬁ(K, E).

Definition 4.2: [3] [5]. Consider (£, E) as soft set over Xand x e X , consid-
er A be a nonempty subset of X. We define:

1) (F.E)\{x} asfollows: (F,E)\ {x}={F(e)\{x}:VecE]}.

2) (F,E)UA asfollows: (F,E)UA={F(e)UA:VecE]}.

3) (F,E)=A ifandonlyif F(e)=A, VecE.

4) (F.E)U{x} asfollows: (F,E)U{x}={F(e)U{x}:veeE}.

5) (F, E)ﬂ{X} as follows: (F, E)ﬁ{ } { ( ) { }:Ve € E}.

6) Soft set (%, E) containing a point xe X ,if xeF(e) VeeE.

Definition 4.3: [22]. Consider (G, E) as soft open set in (X, 7, £), ec E and
x € X . It can be said that (G, E) is e-soft open neighbor of x whether xeG (e) .
"Further, a soft open set (G, E) can be considered as a soft open neighbor of a
point x whether xeG(e), VecE.

Definition 4.4: Consider (F, E) be a soft set in (X, 7, E). A point xe X is
said to be a limit point of (£ E), if for each soft open neighborhood (G, E) of x
we have (F, E)ﬁ(G, E)\~{X} # ;. In other words A point xe X is said to
be a limit point of (£ E), if for each soft open set (G, E) containing x we have
(F, E)ﬁ(G, E)\N{X} # ;. The set of all limit points of (%, E) is called a derived
set of (F, E) and denoted by ID(F, E). A soft set (F, E) is a soft closed if

D(F,E)E(F,E) suchthat D(F,E)C F(e), vecE.

Definition 4.5: A soft ii-open set (G, E) in (X, 7, E) considered as soft ii-open
neighbor of xe X if xeG(e) veeE.

Definition 4.6: Consider (£, E) as a soft set in (X, 7, £). A point xe X isan
ii-limit point of (% E) whether for every soft ii-open neighborhood (G, E) of x
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there is (F, E)ﬁ(G, E)\~{X} # ¢ . In other words, a point xe X is an ii-limit
point of (£ E) whether every soft ii-open set (G, E) which contain x then there is
(F, E)ﬁ(G, E)\N{X} # ¢ . The set of whole ii-limit points of (% E) known as
ii-derived set of (F, E) indicated by ii-D(F, E). Note that a point x e X 1is not
an ii-limit point of (F E) whether exist a soft ii-open set (G, E) including x
where (F, E)ﬁ(G, E)\~{X} # e . A soft set (F, E) is soft ii-closed if
ii-D(F,E) C (F,E) where ii-D(F,E)c F(e), VecE.

Theorem 4.7: Consider (F, E), (B, E) as 2 soft sets in (X, 7, E), therefore, the
next statements hold:

1) ii-D(F E)c D( )

2)if (F,E)&(B,E), then ii-D(F,E)<iiD(B,E).
3)a) ii-D(F,E)Uii-D(B,E) cii- D((F E)U(B E))
b) ii-D((F, )O(B E)) < ii-D(F,E)Nii-D(B,E).
4) ii-D((F, E)Uii-D(F,E)) < (F, E)Uii-D(F.E).
Proof:

1) As each soft ii-open is a soft open set, it pursue that ii-D ( F, E) c D(F, E) )

2) Consider X eii- D(F E) Then there exist a soft ii-open set (G, E) con-
taining xwhere (F, E)ﬂ(G E)\{ }#De (1).As (F,E)&(B,E) we get
(F,E)N(B,E)&(B,E)N(G,E). It implies
(F.E)N(G,E)\ {x} &(B,E)N(G,E)\ {X}, from (1) we have
(B,E)ﬁ(G,E)({X};t@E.Therefore, Xeii—D(B,E).Hence
ii-D(F,E) Cii-D(B,E).

3) a) Since (F,E)&(F,E)U(B,E) and (B,E)&(F,E)U(B,E), from (2)
we have ii-D(F,E) < ii-D((F,E)U(B,E)) and
ii-D (B, E) c ii-D((F,E)U(B, E)). This implies to
ii-D(F, E)Uii-D(8,E) < ii-D((F,E)U(8B,E)). b) Since
(F,E)ﬂ(B,E)Q(F,E) and (F,E)ﬂ(B,E)Q(B,E),from(2)weget
ii-D((F,E)N(B,E))<ii-D(F,E) and ii-D((F,E)N(B,E))<ii-D(B,E).
Hence ii-D((F,E)((B,E))<ii-D(F,E)Nii-D(8,E).

4) Consider Xe ii-D((F, E)Oii-D(F,E) , so regarding a soft ii-open set (G,
E) containing x, we have (G,E)ﬁ (F,E)Dii-D(F,E))Y{X}i@E.Thus
(G.E)N(F,E)#@¢ or (G,E)N(ii-D(F,E)\ {x})# B¢ It follows that
(F,E)\ {x}N(G,E)# D¢ . Hence xeii-D(F,E) and in any case,
ii-D((F,E)Uii-D(F,E)) = (F,E)Uii-D(F,E) .um

Theorem 4.8: For any soft set (£ E) in (X, 1, E),
ii-CI(F,E) = (F,E)Uii-D(F,E).

Proof: Since (F,E)Zii-CI(F,E) and by Theorem (4.7) (2) we have
ii-D(F,E) & ii-D(ii-CI(F,E)). Since ii-CI(F,E) considered as soft ii-closed
set we have ii-D(ii-CI(F,E))éii—CI(F,E),therefore,
ii-D(F,E)&ii-CI(F,E) . Hence (F,E)Uii-D(F,E)Zii-CI(F,E). On the
other hand, consider Xéii-CI(F,E). If Xé(F,E), this complete the evi-
dence. If x¢ (F, E) , for each soft ii-open set (G, E) that includes x crossroads
(F, E) at a point distinct from x;s0 X e ii-D(F, E) . Thus,
ii-Cl(F,E)&(F,E)Uii-D(F,E) .um
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Theorem 4.9: Consider (F, E), (B, E) be two soft sets in (X, 7, E), so the next
phrases hold:

1) ii-Ind F, E) is the union of all soft ii-open subsets of (£, E).

2) (£ E) is soft ii-open if and only if ii- Int(F, E) = (F, E).

3) ii-Int(ii-Int(F, E)) =ii-Int(F, E).

4) ii-Int(F,E) = (F,E)\'ii-D(X, \ (F,E

S

5) X \ii-Int(F,E)=ii-Cl XE\(F E))=ii- C|(|:C
6) X¢ \ii-CI(F,E)=ii-Int(X¢ \ (F,E))=ii-Int(F°, )
7)1f (F,E)&(B,E), then ii-Int(F,E)&ii-Int(B,E).
8) ii-Int(F,E)Uii-Int(B, E) & ii-Int ((F,E) U(B, E))..
9) ii- Int(( E)N(B, ))gn Int(F,E)ii-Int (B, E).

Proof:

1) Consider {(G;,E),iicA} as a group of whole soft ii-open subdivision
sets of (F, E). If X é& ii—Int(F, E) , then there exist j € A where
X & (Gj , E) &(F,E).Hence x&U;., (G;,E) andso

ii-Int(F,E) & U, (G;i, E) . Contradict, if yeUiieA(G",E) then
yé(G E)~(F E) for some ke A . Thus yéil-lnt(F,E) and
Ui (G, E) Eii-Int(F, E).

2) Straight forward.

3) It pursues from (1) and (2).

4) 1f x&(F,E)\ii-D(X \(F,E)), then xii-D(X¢ \(F,E)), so there
exist a soft ii-open set (G, E) containing x where (G, E)ﬁ(XE \~(F, E)):¢E.
Thus, Xe(G E)Q(F,E) and hence Xéii-lnt(F,E).Thusshows
(F, )\ ii- D( e \~(F,E))§ ii-Int(F,E) . Now consider x &ii-Int(F,E). since
ii- Int(F E) belongs to the group of whole soft open sets in Xand
ii-Int (F, )ﬂ(XE\(F E)),thereis XeEii-D(XE\~(F,E)).Therefore,
ii-Int(F, E) = (F,E) \ii-D( X, \ (F,E)).

5) Using (4) and Theorem (4.8), we have,

Xe Vii-Int (F, E) = X, \ ((F.E) Vii-D (X \ (F, )))

e\ (F
= (Xe V(F.E))Qii-D(X | (F.E)) =ii-Cl (X, \ (F.E))
6) Using (4) and Theorem (4.8) we get:

ii-Int( X\ (F,E)) = (X, \(F,E)\ii-D(F,E)

=(X¢ V(F.E))Uii-D(F,E) = X Vii-CI(F,E)
7) Since (F,E)&(B,E) and ii-Int(F,E)&(F,E), ii-Int(B,E)& (B,E),
we get ii- Int(F E)Qii-lnt B,E).

)
(
8) Since (F,E)&((F,E)U(B,E)) and (B,E)&((F,E)U(B,E)), from (7)
we get ii- Int(F E)é'i-lnt((F,E)U(B,E)),

E)) Therefore,
)& int t((F.E)U(8,E)).
9) Since ((F E ﬁ(B E))(F,E) and ((F,E)N(B,E))&(B,E), from (7)
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ii-Int((F, E)N(B,E)) & ii-Int (B, E) . Consequently,
ii-Intg(F, E)N(B, E)gg ii-Int(F, E)Nii-Int (B, E ) .um

Definition 4.10: Consider (F, E) as soft set within (X, 7, £). We define the soft
ii-border of (%, E) indicated by ii-b(F,E) as showed next:
ii-b(F,E)=(F,E)\ ii-Int(F,E).

Theorem 4.11: Consider (F, E) as a soft set in (X, 7, E), therefore the next
phrases holds:

1) ii-b(F, E) c b( ) where b(F, E) indicates the soft border of (F, E) and
defined as b(F,E)=(F,E)\ Int(F,E).

2) ii-Int(F,E)Uii-b(F,E) = (F,E).

3) ii-Int(F,E)Nii-b(F,E) =g, .

4) ii- b( F, E) @ whether and only whether (% E) considered as soft ii-open

set.

5) ii-b(ii-Int(F,E)) = ¢

6) ii-Int(ii-b(F,E)) =4

7) ii-b(ii-b(F,E)) =ii b(F E).

8) ii-b(F,E)=(F,E)Ni |C|(x \(F.E)).
9) ii-b(F,E)=(F,E)Nii-D(X, \ (F,E)).
Proof:

1) As Int(F, E) & ii-Int(F, E), there is,
ii-b(F,E)=(F,E)\ ii-Int(F,E) & (F,E)\ Int(F,E) =b(F,E).

2) Straightforward.

3) Straightforward.

4) Since ii-Int(F, E) c (F, E) , it follows based on the Theorem (4.9) (2), that
(F, E) can be a soft ii-open set whether and only whether (F, E) =ii-Int(F,E)
whether and only whether 1) ii-b(F, E):(F, E)\~ii-|nt(F, E):¢E )

5) Since ii-Int(F, E) is a soft ii-open set following from (4) that
ii-b (ii-Int (F,E)) = ¢ .

6) If x &ii-Int(ii-b(F,E)),then x&ii-b(F,E).On the other hand, since
ii-b(F,E)& (F,E), x&ii-Int(ii-b(F,E))&ii-Int(F,E). Hence,

X & ii-Int(F, E)ﬂii-b(F, E). Which contradict with (3). Thus
ii-Int (ii-b (F,E)) = ¢ -

7) Using (6) we get
ii-b(ii-b(F, E)) = ii-b(F, E)\ iii-Int (ii-b (F, E)) = ii-b(F, E).

8) Using Theorem (4.9) (6), we have
ii-b(F,E)=(F,E)\ii-Int(F,E) = (F,E)\ (X Vii-CI(X (F,E)))

= (F,E)Nii-CI(X \ (F,E))
9) Applying (8) and Theorem (4.8), we have
ii-b(F,E) = (F,E)Nii-Cl(X \ (F,E))
= (F.E)A(X \(F,E))Uii-D(X \ (F, E)):(F,E)ﬁii-D(X\N(F,E))'
Definition 4.12: Consider (% E) as a soft open in (X, 1, E). We define the soft
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ii-Frontier of (%, E) indicated thru ii-Fr ( F, E) as pursues:
ii-Fr (F,E) =ii-CI(F,E)\ ii-Int (F, E).

Theorem 4.13: Consider (F, E) as a soft set in (X, 7, £), so the next statements
hold:

1) ii—Fr(F, E) c Fr(F, E) where Fr(F, E) denotes the soft frontier of (£, E)
and known as FI‘(F,E):Cl(F,E)\~Int(F,E).

2) ii-CI(F,E) =ii-Int(F, E)Uii-Fr (F,E).

3) ii-Int(F,E)Nii-Fr(F,E) = ¢ .

4) ii-b(F,E) & ii-Fr(F,E).

5) ii-Fr(F,E)=ii-b(F,E)Uii-D(F,E).

6) ii-Fr(F,E)=ii-D(F,E) whether and only whether (%, E) considered as a
soft ii-open.

7) ii-Fr(F,E)=ii-CI(F,E)Nii-Cl (X, \ (F,E)).

8) ii-Fr(F,E)=ii-Fr(X. \ (F,E)).

9) ii- Fr(F E) is softii-closed set.

10) ii-Fr(ii-Fr(F,E)) &ii-Fr(F,E).
11) ii-Fr(ii-Int(F,E)) &ii-Fr(F,E).
12) ii-Fr(ii-Cl(F,E)) &ii-Fr(F,E).
13) ii-Int(F,E) = (F,E)\ ii-Fr(F,E).
Proof:

1) Since ii-CI(F,E) &
ii-Fr (F,E)=ii-CI(F,E)
ii-Int(F, E) Uii-Fr (
2)
=ii-CI(F,E)
3) ii-Int(F, E)ii-Fr (F, E) =ii-Int(F, E)A(ii-CI (F, E) ii-Int (F, E)) = ¢ .
4) Since (F,E)Zii-CI(F,E), we have
ii-b(F,E) = (F,E)\ ii-Int(F,E) & ii-CI (F, E)\ ii-Int(F, E) =ii-Fr (F,E).
5) Since ii-Int(F,E)Uii-Fr(F,E) =ii-Int(F,E)Uii-b(F,E)Uii-D(F,E) ,
we have ii-Fr(F,E)=ii-b(F,E)Uii-D(F,E).
6) Assume (% E) considered as soft ii-open. Then utilizing Theorem (4.9) (2)
and Theorem (4.11) (4) (9), we have,

Fr(F,E)=ii-b(F,E)Uii-D(F,E)\ ii-Int(F,E) = ¢ Uii-D(F,E)\ (F,E)

= ii-D(F,E)\ (F,E) =ii-b(X \ (F,E)) '
Conversely, suppose that ii-Fr (F,E) =ii-b(X¢ \(F,E)). Then

¢ =ii-Fr(F,E)\ii-b(X. \ (F,E))

= (ii-C1(F, E)ii-nt(F, E)) {((X¢ \ (F,E)) Vii-int(X¢ \ (F,E))) . By using

=(F,E)\ii-Int(F,E)

(4) and (5) of Theorem (4.9) and so (F, E) c ii-Int(F, E) . Since

ii-Int(F,E) & (F,E) in general, they pursue that ii-Int(F,E)=(F,E). So
from Theorem (4.9) (2) (F, E) is considered to be soft ii-open set.

I(F,E) and Int(F,E)Zii-Int(F,E), it follows that:
i- Int(F E) & CI(F,E)\ Int(F,E)=Fr(F,E).

C
\i
F.E)=ii-int(F,E)U(ii-CI(F,E) Vii-Int (F, E))
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7) ii-Fr(F,E)=ii-Cl(F,E)\ii-Int(F, E) =ii-CI (F, E) Nii-Cl( X \ (F, E)).
8) It follows from (7).
ii-CI (ii-Fr (F, E)) =ii-Cl ii-CI (F, E) (ii-CI (X (F, E)))
9) gii-Cl(ii-Cl(F,E))Nii-cl(ii-Cl (X, \ (F.E))) . Hence ii-Fr(F,
=ii-CI(F,E)\ ii-Int(F, E) =ii-Fr (F,E)
E) is soft ii-closed.
ii-Fr (ii-Fr (F, E)) = ii-Cl (ii-Fr (F, E))Nii-Cl (X \'ii-Fr (F, E))
& ii-Cl (ii-Fr (F, E)) =ii-Fr (F, E) '
11) Using Theorem (3.2.9) (3), we get
ii-Fr (ii-Int (F, E)) = ii-Cl (ii-Int (F, E) ) \ ii-Int (ii-Int (F, E )}
&ii-Cl(F, E)\ii-Int(F, E) =ii-Fr (F, E) '
12) Since (F, E) cii-Cl (F, E), we have
ii-Fr (ii-CI (F, E)) = ii-CI (ii-CI (F, E))\'ii-Int(ii-CI (F, E))
—ii-CI(F,E)\ ii-Int(ii-CI (F, E)) & ii-CI (F,E)\ ii-Int(F, E) = ii-Fr (F,E)
13) (F,E)\ii-Fr(F,E)=(F,E)\ii-CI(F,E)\ ii-Int(F,E) = ii-Int(F,E ) .am
Definition 4.14: Consider (F, E) as soft set within (X, 7, £). We define the soft
ii-Exterior of (¥ E) indicated by ii-EXt(F,E) as:
ii-Ext(F, E) =ii-Int(X¢ \ (F,E)).
Theorem 4.15: Consider (F, E) as a soft set within (X, 7, E), so next phrases
means:
1) Ext(F,E)Zii-Ext(F,E) where Ex(F, E) denotes the soft exterior of (£
E)and knownas Ext(F,E)=Int(X, \(F,E)).
2) ii-Ext(F,E) is soft ii-open set.
3) ii-Ext(F,E) =ii-nt( X, \ (F,E))= X, \ii-CI(F,E).
4) ii-Ext(ii-Ext(F,E)) = ii-Int(ii-CI(F,E)).

10)

5)If (F,E)& ( JE), then ii-Ext(F,,E) & ii-Ext(F,E).
6) ii- Ext( F., FZ,E))éii -Ext(F, E)Uii-Ext(F,,E).
7) ii-Ext(F, ) |Ext(F2,E) cii-Ext((R, E)N(F,.E)).
8) Hi-Ext(Xg)=¢
9) ii-Ext(de )= X¢

10) ii-Ext(F,E)= |Ext(XE\~ii-Ext( E)).
11) ii-Int(F,E) & ii-Ext(ii-Ext (F,E)) .
12) X =ii-Int(F,E)Uii-Ext(F,E)Uii-Fr(F,E).
Proof:
1) As Int(F,E)Zii-Int(F,E), we have,
Ext(F,E) = Int(X, \ (F,E)) &ii-Int( X \ (F,E)) =ii-Ext(F,E).
2) It follows from Theorem (4.9) (1).
3) It is straightforward by Theorem (4.9) (6).
ii-Ext (ii-Ext (F, E)) = ii-Ext (X \'ii-CI (F, E))

4) - - '
= ii-Int(X¢ \ X \ii-CI (F, E)) =ii-Int (ii-CI (F, E))

DOI: 10.4236/0alib.1106308 14 Open Access Library Journal


https://doi.org/10.4236/oalib.1106308

S. W. Askandar, A. A. Mohammed

5) Assume that (Fl, E) & (FZ, E) , then utilizing Theorem (4.9) (7), we have
ii-Ext (F,, E) =ii-Int(X¢ \ (F,, E)) & ii-Int( X \ (F;, E)) =ii-Ext(F,, E).
6) Applying Theorem (4.9) (8), we get

ii-Ext((F,, E)U(F,, E)) =ii-Int( X (R, E)U(F,, E)))
&ii-int(Xe \ (R, E))Uii-Int (X, \ (F,, E))
=ii-Ext(F,, E)Uii-Ext(F,, E)
7) Applying Theorem (4.9) (9), we obtain
ii-Ext (R, E) Nii-Ext(F,, E) =ii-nt( X \ (F, E))Aii-int(X¢ \ (F,, E))
& ii-|nt((xE V(FLE)) & (Xe V(F, E))) - ii-|nt(xE (R E)N(F,, E))).
= ii-Ext((F, E)N(F, E))

8) Straightforward.
9) Straightforward.

ii-Ext(XE\~ii-Ext(F,E)>=ii-Ext(XE\~ii-lnt(XE\~(F,E)))

10) :ii—lnt(XE\~(XE\~ii—lnt(XE\~(F,E)))):ii—lnt(ii—lnt(XE\~(F,E))).
= ii-Int(X¢ \ (F, E)) =ii-Ext(F,E)
ii-Int(F,E)Qii—Int(ii-CI(F,E)):ii-Int(XE\~ii-lnt(XE\~(F,E)))

. =ii-tnt (X \ i-Ext(F, E)) = ii-Ext (ii-Ext (F, E)) '

ii-Int (F, E) Uii-Ext (F, E) Uii-Fr (F,E)

12) =ii-Int(F,E)Uii-Int( X \ (F,E))U(ii-CI(F, E)\ii-Int(F, E))
= ii-Int(F,E)U( X \'ii-CI(F, E))U(ii-CI (F, E) Vii-Int (F, E)) = X,

Example 4.16: Consider X ={X,%,,X;},

7 ={de. (R )(F E), (F E). X}, E={e,6,} Where

(F E) &( X)) (€04 )} (R E)= {(el,{xz}),(ez,{xz})},

(FE—( ) (o0}

0S(X¢)={¢e (R, )( )(F E), }

CS(Xe)={X.(RE) =(FuE) = {(en{x, )( 0}
(FZE 5E={e1 x})}

( X}
(FoE) =(Fo.E) ={(es.{x ) } }
Soft i-open sets are: ¢ ,(F,E),(F,,E), ( ) (R, E).(F,E), X .
Soft ii-open sets are: ¢E,(F E) (F E) (F E) (F E) (F ,E),X .
Soft ii-closed sets are: ¢ ,(F,E),(F,,E),(F,,E),(F,E),(F,E), X .
Consider (FL,E):{(el,{X1 X3}) ( {X X3})},
1) ii-D(F,E)=@ & (F_,E). Obviously (F_,E) is considered as soft
ii-closed set. Consider (F E {( X VX, )( X , X, )}
2) ii-D(F¢,E)={x} Z (F.E).Clearly (F,E) isnot softii-closed set.
3) ii-D(F¢ ,E)= {3}CD(F E).

DOI: 10.4236/0alib.1106308

15 Open Access Library Journal


https://doi.org/10.4236/oalib.1106308

S. W. Askandar, A. A. Mohammed

D(F.E).

4) ii-CI(F,E) = X; =(F,E)Uii-
U( E)U¢E (F3,E)=(F¢.E). Clearly

5) ii-Int(F ,E)=X; =(R,E)
(Fg E) is soft ii-open set.
6) ii-Int(ii-Int(F, ,E)) = (F, E) =ii-Int(F ,E).

7) ii-D(FS,E)=®, (FK,E)\Nii:D(XEf(F,E)) ( )\N ( )
= (F.E)\ @ =(F.E)=ii-Int(F, .E)
8) ii-Cl(Xe \ (F¢,E))=ii-CI(F,,E) = (F;, E) = X \ii- Int( E).

9) X \ii-Cl(F,E) =X \X¢ =@ =ii-Int(X¢ \ (F,E)).

10) (R, E)&(F.,E), ii-Int(F;,E) =T = (R, E)=ii-Int(F_,E).

1) ii- Int(F E)Uii-int(F,,E) = (R, E) =ii-Int((F;, E) U(FL,E)).

12) ii-Int((Fy, E)N(F, E)) = @ =ii-Int(Fy, E)Nii-Int(F_,E).

13) ii-b(F,E)=(Fc,E)\ii-Int(F,E) = (F¢ . E)\ (F¢ . E) = D¢,
b(F,E)=(F,E)\ Int(F,E)=(Fy,E)\ (Fc,E) =Dy . Hence
ii-b(F,E) & b(Fy,E).

14) ii-Int(F, E)Uii-b(F,E) = (F,E)UD; =(F( ,E).

15) ii-Int(F, E)Nii-b(F ,E) = (F, E)N D = D

16) ii-b(F,E)=9;, hence (F, E) is soft ii-open set, ii-b(F ,E)=D,
hence (F,, E) is soft ii-open set, ii-b(FG,E):(FG,E),hence (F, E) is not soft
ii-open set.

17) ii-b(ii-Int(F ,E))=ii-b(F ,E) =D,
ii-Int (ii-b(F , E)) =ii-Int(Dg ) = D . ii-b(ii-b(F,, E)) =ii-b(Fy, E) = (F,. E).

18) ii-CI(Xe \ (F;, E)) =ii-CI(Fy, E) = X,

(R, E)Nii-Cl (X \ (F;, E)) = (R, E)N X = (F, E) =ii-b(F;, E).

19) (F,,E)Nii- D(x \ (F,. )) (F, E)Nii-D(F,E) = (Fs, E)N{%,} = (R, E)

hence ii-b(Fy,E) = (Fy, E)Nii-D(Xe \ (Fy, E)).

)N
20) ii-Fr(F,, E)=ii-CI(F;,E)\ ii-Int(F,,E) = (F, E)\ @¢ =(F;,E),
Fr(F,,E)=CI(F,,E)\ Int(F,,E)=(F,,E)\ & =(F;,E). Hence

ii-Fr (F,,E) & Fr(F,, E).

21) ii-CI(F,, E) = (F,,E) =ii-Int(F,, E) Uii-Fr (F,, E),
ii-b(F,,E)=(F,,E) ¢ ii-Fr(F,,E), ii-D(F,,E)=@ #ii-Fr(F,,E), (F, B is
not soft ii-open set, ii-CI(XEf(FG,E)):ii-CI(FK,E):XE,
ii-Fr (F,, E) ||CI(FG,E)ﬁii-CI(XE\(FG,E)),
ii-Fr (X, \(F;, E)) =ii-Fr (F ,E) = (F;, E) =ii-Fr (R, E),
ii-Fr (R, ) :( E). (F, E) is soft ii-closed set,
iiFr(uFr(F )li-Fr(Fs,E):(Fﬁ,E),
ii-Fr (ii-CI (F,, E)) = ii-Fr (F,, E) =(F, . E) ii-Fr (R, E),

(Fs, E)\ ii- Fr(F E)=(F,,E)\ (F,E) =&, =ii-Int(F,,E).

22) ii-Ext(Fy ,E) =ii-Int(X¢ \ (F, E)) =ii-Int(F,, E) = @,

Ext(F, E) = Int(X, \(Fy, E)) = Int(F, E) = @ &ii-Ext(Fy ,E),
ii-Ext(F,,E) = ii-Int( X \ (F_,E)) = ii-Int(F;,E) = (F,,E) is soft ii-open set,
Xe \ii-CI(F_,E)= X \ (F;,E)=(F,,E) =ii-Ext(F_, E) =ii-Int( X (F_,E)),
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ii-Ext(ii-Ext(FL,E))zii-Ext(Fz,E):ii-lnt(xE((FZ,E))zii-lnt(Fs,E)

:(Fs'E):(FL'E)

ii-Int (ii-CI (F_, E)) =ii-Int (F,, E)

(Fy E)&(F,E), ii-Ext(F, E)=

ii-Ext(FL,E)c ii-Ext (F, E),

ii-Ext((F,, E)U(FL,E)) = (F, E) € (Fy, E) =ii-Ext(F;, E) Uii-Ext (F, E),

ii-Ext (F,, E)Nii-Ext(F_,E) = (F,, E) & (R, E) =ii-Ext((F;, E)N(F,,E)),

ii-Ext(Xe ) = ii-Int( X \ X¢ ) =ii-Int(F ) = D ,
(
(

>

=(F;,E)=(F_,E) =ii-Ext(ii-Ext(F_, E)),
(F,.E), ii-Ext(F ,E)=(F,,E), we have

F
X
ii-Ext (D ) =ii-Int( X \ @ ) =ii-Int (X ) = X,
ii-Ext( X \ii-Ext(F,E)) =ii-Ext(X¢ \ (F, E)) =ii-Ext(F_,E) = (F;, E),
ii-Int(F_, E) = (F,, E) & ii-Ext (ii-Ext(F_, E)),
ii-Int (F,, E)Uii-Ext(F, E)Uii-Fr(F..E) = (R, E)U(F, . E
F R,

) B = Xg, where
ii-Fr(F_,E)=ii- C|(F|_,E)\II Int(F_,E)=( =

5. Conclusions

1) Each soft open set is a soft i-open but the converse is not true.

2) Each soft semi-open set is a soft i-open but the converse is not true.

3) Each soft ii-open set is a soft i-open and a soft inter-open set but the con-
verse is not true.

4) Each soft a-open set is a soft ii-open set which implies to: each soft a-open

set is a soft i-open and a soft inter-open set but the converses are not true.
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