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Abstract
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1. Introduction

When a scientific problem arises and there is no ability to solve it in the
usual ways within a specific space. Attention turns to expanding or contracting
that space and constructing the algebraic and topological properties of these
spaces in order to solve those problems or contribute to the solution process.
Hence the successive ideas in building new forms of sets on the basis of existing
and familiar mathematical concepts, as Zadeh built in 1965 [1] the fuzzy sets. In
1999, researcher Molodtsov [2] expanded fuzzy sets and called them soft sets,
depended on the parameters E of members of the universal set x such that the
soft set Fy = {(e,F(e)); F : E — P(X),A € E}, soft empty ¢ = {(e,p);Ve €
E} X = {(e, F (e)) ;Ve€EE }, soft union ant intersection between two soft sets
F, Ug Gg={(e,F(e)uG(e);Ve€E)}, F, Ng Gg ={(e,F(e)NG(e);Ve€
E)}, the soft complement of Fp, F5€ = {(e,X — F(e)); Ve € E}. In 2011 Shabir
[3], defined the topology space on these sets in their canonical form but using
soft sets. In 2014 [4], the local function was studied in its usual forms, but using
soft on soft points in its three types by kandil and others as follows, F,* ={soft
point ; V soft open containing the soft point 3 u, N F, &g [}, where [ soft
ideal on Xg. In 2014 [5], - operation was studied in its usual forms, but using
soft sets on soft points in its three types, by Rodynas [5] ¥(F,) = {soft point, 3
soft open uy containing the soft point 3 u, N F,¢ € [} = [(F£)*]¢. It is worth
noting that we mention some of the contributions in this field, where we knew
two types of soft points that we called them soft turning and bench paint [6], [7]
also we defined the local function in fuzzy ideal topological space [8], where AL
Razzaq [9], [10] conducted a process of merging between the two fuzzy and soft
sets, and through this merging new and diverse points were identified .

Where that, X iTA be the soft ideal topological spaces and K,be the soft set.

In these papers, all concepts will be depending on a certain type of soft
points that is F, where F(é) # ¢ for e = é and F(é) = ¢ for e # é. As for other
soft points, the concepts can simply be studied by simple tactics. An important
result we need for this study is,

Theorem 1: [5] If I, is soft codense for any soft subset K, ofX,Z;.

1. Y[K,] €K, "
2. IfK, is soft closed, then [K,] € K,,.

Theorem: 2 [5] For any soft subset K, of X.

1. IfK, €T,then K, c Y[K,]

K," C K"

XKy = Y[X -K,l

X — YIKul = [X =K,

IfH, € T, then for any K, in XIZ;, Hy,NK," < [Hy nK,l*

ROl
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2. P — Soft Operator

There are some important conclusions about 1 — soft operator
characteristics in addition to those about the soft ideal in case of being soft
codense where (T N Iy = g iff Xz = X5)[5].

Proposition 1: For any soft subset K, of X 1‘2 and [, is soft codense then:

Lo [k = pIK,]

2 iKY = [

Proof 2: Since [[K,]]  is soft closed set by (Theorem 1), [Y[(¥[K,])']]* <
[w[KA]]** c [l/)[KA]]*. Conversely, let F, € [w[KA]]* and if possible F, ¢
[wllwIa]'] 3w, € TR, Wy 0 P[[WIK4]]'] € Iy But by (Theorem 1,2),

we get Y[K,] < [Y[K4]- So W4 n ¢[K,] €I, That means, F, ¢
[pIK A]]*which contradiction.

Proposition 2: Let T, be soft codense. If Ky, € T or K,, € T, then Y[[Ka, N
Ka,]'] = wl[Ka,]'Tn wi[Ka,]']

Proof: Let K5, €T, by (Theorem 2), [Ka, N [KAZ]*] C [Ka, N KAZ]*. So
[Ka, N W[Ka, 1] © W[Ka, N K;] € W[[Ka, NK;] '] then W[[Ka, N WK, 1]']
< Y[[W[[Ka, N K] ]1"] = W[[Ka, N Ka,]'] by (Proposition 1). But [K, * N
UKa, 1l € [Ka, 0 LIJ[KAZ*]]*, then W[Ks, TN UMW[Ka, 1€ Y[Ky, 0
W[Ka,"]]” and by (Theorem 2), [q;[KA1 n q;[KAz*]] c Y[[Ka, N WK, 1]']
c lIJ[[KA1 n KAZ]*]. And the conversely part is directly.

Corollary 3: Let [, be soft codense. For any K, , Ky, in Xii, the following are
hold:

Lo ww[Ka ] nKa,] T = vl [MKa]] ] 0 Wik,
2. Y(W[Ka, NKa, 1] = W[[Ww(Ka, DTN W[[W(Ka,1)']
3. [W[Ka, ]I U [W[Ka, 1= [WI[[Ka, UK, ] T1*

Definition 4: A soft subset K,, of X ITA is said to be,

1. Soft Too intense, if 1/)[HA *] = 1/)[HA].

2. Soft Semi intense, if [Y[H, |]" = Hy™.

3. SoftIntense, if [Y[Hy |1 = Hy " and Y[H, "] = Y[H,].
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For I, = 2%, then for any soft subset M, of Xis soft Intense set because
M,* = ¢ and P[M,] = X. For any members of proper soft ideal I, is not soft
Semi intense, not soft Too intense and not soft Intense set. Also every I,- soft
dense set (K, * = X) is not soft Too intense, is soft Semi intense and not soft
Intense. The soft empty set ¢ is soft Too intense, but not soft Semi intense and
X is soft Semi intense, but not soft Too intense. For I, is soft codense we get

that ¢ and X are soft Intense sets. From the (Definition 4), also K, in X iTA is soft

Intense if and only if K, is soft Too intense and soft Semi intense set. Finally,
we see that the soft complement of the soft Too intense set is soft Semi intense
set and the soft complement of soft Semi intense set is soft Too intense set by
using the (Theorem 2), if H, is * perfect [5] and ¥ [H,*] © Hy, then H, is soft
Too intense.

Proposition 5: Let [, be soft codense. Then

1. Let Hy be soft closed set in X,TA. H, is soft Too intense iff p[H,"] € H,.

2. Let K, be soft open set in X,TA. K, is soft Semi intense iff K, c [P[K,]]*
(K4 is Y™ -soft set).

3. Let K4 be soft clopen set in X,TA. K, is soft Intense iff W[K,"] c K, c
[WIKI]

Definition 6:
1. Asoftset K, in X,TA is said to be ©* — soft open set if K; = Y[K,"].

2.  Asoftset Hy in X,TAis said to be ©* — soft closed set if Hy = [([H,]]".

The soft empty set ¢ and X in any X ITA are not @ — soft open and not " —

soft closed, but if [, is soft codense, then ¢ and X are ©* — soft open and ©* —
soft closed. For [, = 2%, then X is ®* — soft open, but not ®* — soft closed and
@ is O — soft closed, but not @* — soft open. By using (Proposition 2), for any

soft set H, in Xa, Y[H,™] is ©* — soft open set and [P[H,]]* is ©F — soft
closed. Also by using (Theorem 1), the soft complement of ®" — soft open is
0" — soft closed and the conversely is also true.

Remark 7:
1. The soft intersection of two ©* — soft open is ©* — soft open.
2. The soft union of two ©®* — soft closed is ®* — soft closed.

Proof: Let H, , H,, are any soft sets in X ,?A . Since tp[K;Z] is soft open, then by
(Theorem 2) K n y[K; ]| c[Ky, NY[KL ]I so [Ki | ny[K]
Y[Ka, | N [[K, [ © I[Ka, NP[KL,]17T = $l[Ka, N Ka,]°]. Then Ky, 0
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Ky, € Y[[Ka, N Ky, I"], and P[[Ky, N Ky, '] © w[K:xl] NYP[K3] = Ky, N Ky,.
Therefore K4, N Ky, is ©" — soft open.

Proposition 8: Let [, be soft codense on X. then
1. K, is © — soft open iff K, = Y[K,] and K}, is soft Too intense.
2. K,is ©* —soft open iff K, = K," and K is soft semi intense.

Proof 1: Let K, is ©* — soft open, so K, = Y[K,*]. By (Theorem 1), Y[K,] c

K", sop[K,] © w[w[KA]] c Y[K,'] = K,. Also K, = P[K,"] w[lp[KA*]]
= Y[K,], Therefore K, =[K,]. Now, from above Y[K,"] c ¥[K,] and

(Theorem 1), Y[K,] c K,*, imply that [K,] c ¢[Y[K,] © YIK,].
Therefore [K,] = [K,"]. Conversely, let K, is soft Too intense and Y[K,] =
K,, then K, = Y[K,] = Y[K,"], that means K, is ©* — soft open.

Corollary 9: Let [, be soft codense in X, then
1. K, is ©" — soft open iff K, is soft Intense and K, = ¥ [K,].
2. K, is 0" — soft closed iff K, is soft Intense and K, = K,,".

Theorem 10: Let [, be soft codense in X. A set K, is soft Intense iff the = _ soft
boundary of K, coincides with F3,.[K,] = [ [K4]]" n [ [X — K, 11"

Proof: Since Fj, [K,] = K," N [X — K,]* and K, is soft Intense set, so K* =
[¢ [Ku]]"and Y [Ky] = ¢ [K,] iff X — ¢ [Ku] = X— ¢ [K] iff [X -
Kal" = [ [X = Ka]l" Therefore F, [K,] = [ [Kall" 0 [ [X — K41
Conversely, let Fj,. [K4] = [y [Ky]] N [1/) [X - KA]]*, also Fy. [K,] =
K NIX K" =K, "nX— ¢I[K,] iff Ky = Fi [K4U P [Ky] =
Y [Ky] U [[1/) [KA]]* NY X -Kl"c P [Ky]U [1/’ [KA]]*~ But [, is soft
codense and Y [K,1 €T, so ¥ [K,] c [1/) [KA]]*, then K,* c [ Y [KA]]*.
Again using soft codense, we get Y [K,] € K", so [1/) [KA]]* cK,” cK,",
then K, is soft Semi intense. Since Fj,.[K,] = Fi.[X — K4] and [X — K,]*=

(VX —KJI" iff X = [K]=X—-9I[K] iff ¢ [K]= ¢I[K].
Therefore K}, is soft Too Intense.

Remark 11: Let K, be soft subset ofXITA. Then

1. If K, be satisfy, P [K,"]1 < [¢ [KA]]*, then X — K, also satisfy v [[X —
Kl [ [X = K]

2. If K, be satisfy, [1/) [KA]]* c Y [K,], then X — K, also satisfy [1,0 [X —
Kall € W [[X = KaI'].

3. If Ky be satisfy, ¥[K,1¢ [¢IK] and [@ K] & wIK'], so
X — K, is not satisfy these inequalities.
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Proposition 12: Let [, be soft codense in X. Then

Lo I (K] [ K] then ¢ [KyT= v [[w[K,] ] and [¢ [K,]] =
[y [KA*]]*are hold.

2. If YK = ¢ [[wIKa]] is hold or [ [K] = [ [Ks"]] is hold,
then ¥ [K,*] < [w [K4]] -

Proof: Let Y I[K,"1c [y [KA]]*is hold, so Y [K, 1c ¢ [y [K,]]
¥ [[w K] ']---(D)-Since [, is soft codense, [ [K4]]" © K,™ € K,", then
Y[[wIKd]] € ¥ IK]...2). From (1) and (2) we get y[K,"]=
¥ [[ ¥ [K]]']- Now, by using (Remark 11(1)) 9 [[X — K,]*] < [ [X — K4]] -
Then [X—-KJT=y[[wx-K]] iff  X-[y[K] =x-
[v (K] i [ (K] = [ K]

Finally if [ [K,]" = [ [K,"]] is hold and ¥[K,"] € T, then by using

(Theorem 1), ¥ [K,1c[wK ] =[wiKid]. Also if  [K,']=
Y[y [KA]]*] is hold and [IP[KA]]* is soft closed, but I, is soft codense and
again using (Theorem 1), we get ¥ [K,"]1 = ¢ [¢ [K,"1] < [¢ [K4]]

Proposition 13: Let [, be soft codense in X and for any soft subsets K4 , and
Ky, ofXITA, Satisfies [KAL*] c [1/) [KAL]]* for=1,2,.... Then

L. Y [KAI*] ny [KAz*] =y [[KA1 n KAZ]*]

2. [l/) [KA1]] U [l/) [KAZ]] = [l,[) [KA1 U KAZ]] :

Proof: Clearly that v [[K, nK,]]c ¢[Ki |0 ¢ [Ka,"]- Now, by
(Proposition 12) and (Corollary 3), ¥ [K,.*] 0 v [K4,*] = v [[q; [KAl]]*] N
Y [[1,[1 [KAZ]]*] = 9y [[1/) [K4, 0 KAZ]]*], but [, is soft codense, so by
(Theorem 1), we get ¥ [K,, NK,,| c [Ka, N KAZ]* and [1/; [K4, 0 KAZ]]* c
[KA1 n KAz]** c [KA1 n KAz]*’ so [KA1*] n [KAZ*] = 9 [[1/1 [KA1 n
KAZ]] ] c Y [[KA1 n KAZ]*]'
Conclusion
The sports concepts that we have studied here can he invested using w -
open [10,14] after their modification in soft spaces. The concept of Para
compact [11, 12, 13] can be adjusted on soft space and studying its relationship

with the concepts that have been studied in these papers and we believe there are
great results.
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