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Abstract: We introduce in this paper some new concepts in soft topological spaces such as soft
simply separated, soft simply disjoint, soft simply division, soft simply limit point and we
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1. Introduction:

In 1999 the concept of soft set theory was used for the first time as a mathematical tool
byMolodtsov [1] to deal with confusion. He determinant the primal upshots of this new theory and
successfully applied the soft set theory in many ways such as theory of measurement smoothness of
functions, game theory, etc. In last year research work on soft set theory is taking place rapidly. In
2003 Maji et al, presented many basic notions of soft set theory like universe soft set and empty soft
set [2]. In 2011 Shabir and Naz discussed the theory of soft topological spaceand many fundamental
concepts of soft topological spaces including soft open, soft closed sets, soft nbd oft subspace, and
soft separation axioms [3]. In 2012 Aygiinoglu and Aygtin mentioned soft continuity of soft function,
and theystudied soft product topology, etc in soft topological spaces [4]. In 2011 Min discussed some
findings on soft topological spaces [5].In 1975 the concept of simply-open sets was introduced by
Neubrunnova [6] if (H=KUN such that K is open set and N is nowhere dense(N is
nowhere dense if (cl(int N) =@ [7])), it symbolizes by SMO(X) .In 2013 El. sayed and
Noamman presented transformed definition of simply open set [8] if (0 < (X, 1) is simply open set
if int(cl(O)) C cl(int(0)). In 2017 El.Sayed and El. Bably introduce a new class of simply open
sets as a generalization and modification for soft open sets called soft simply open set [9]. In
2014 ].Subhashinin et al [10] have studied soft connectedness in soft topological spaces and
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Bin Chen [11] continued studying some properties of soft semi-open sets. We built on some of the
results in [15], [16], [17], [18], [19]. [20] and [21].

The purpose of this paper is to introduce new concepts in soft topological spaces like soft simply
disjoint, soft simply separated, soft simply division,SS™ — connected, soft simply pu-continuous,
soft simply limit point, and defined soft simply Paracompact spaces.

1.preliminaries:
The following concepts and definition with some results are need it later on

Definition 1.1: [1] Let Udefined as a universe set and E as a parameter set with power set of U is
denotes by P(U)and Ac E. Then (F,A) is said to be a soft set, such that F: A - P(U); F(a) €
P(U), Va € A.

Definition 1.2:[2]We say (F, A)is a null set and it symbolizes by®, ifF (a) = @, Va € A.
Definition 1.3:[2] We say (F, A) is a absolute soft set and it symbolizes byA, if F(a) = U,Va € A.

Definition 1.4:[2]Let (F, A)and (G, B) are two soft set then (F, A) U (G, B)=(H, C); (i. e the union of
these sets are also soft set), where C = AU B and foreach e € C

F(e) ifee A—B
H(e)={ G(e) ife eEB—A
F(e) UG(e) ifee ANB

Definition 1.5:[2] Let (F,A)and (G,B) be two soft set then (F,A) N (G,B)= (H,C); (i.e the
intersection of these sets are also soft set), where C = AN B and for each e € Csuch thatH(e) =
F(e) nG(e).

Definition 1.6:[2] Let (F,A) and (G, B) be two soft sets over U, then(F,A) € (G,B), ifA c B and
F(e)c G(e)Ve€EA,

Definition 1.7:[12] The soft topology  defined as follows:

1. Uand@ et
2. Thesoft union of any number of soft setsin ¥ € 7.
3. The soft intersection of any two soft sets in ¥ € 7.

Then the triplet (U,%,E) is said to be a soft topological space, and the elements of
Tare called soft open and their complements are soft closedand we denoted of each closed soft sets by

F.

Definition 1.8:[12] Assume that (F, E) be a soft set of (U, , E) is called soft neighborhood (briefly
soft nbd ) subset(H, E)if 3 (K,E) € #; (H,E) € (K,E) € (F,E).

Definition 1.9:[12] (F, E)° or sint((F, E)) is the soft interior of the set (F, E), is adefined as follows:

sint((F,E)) =0 {(G,E); (F,E) 3 (G,E),(G,E) € %}.
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Definition 1.10:[12] (F, E)is a soft closure of a(F, E), is a soft set defined as follows:
scl((F,E)) =R {(G,E); (F,E) € (G,E),(G,E) E .
Definition 1.11:[12]We say(U, £, E) is a soft indiscrete space if © = {T, @}, and it symbolizes by #;,4.

Definition 1.12:[12] We say(U, %, E) is a soft discrete space if T is the family of all soft sets that can
be defined over Uand it symbolizes by % ;5.

Definition 1.13:[4] A family 6 of soft set is called a cover of a soft set (F,E) if
(F,E) €U {(F,E); (F,,E) € &;i € I}. &is said to be soft open cover if every members of § is a soft
open set.

Definition 1.14:[4]We say (U,,E) is a soft compact if every soft open cover has a finite sub
cover (U, %, E).

Definition 1.15:[8]A soft subset (F, A) of soft topological space (U, %, E)is called Soft simply-open
(for short SSM™_open) set if sint (scl((F, A))) € scl(sint((F,A))). It is symbolizes by SSMO(U).
The complement of a soft simply open set is a soft simply closed set (for short, SS™_closed), and it
symbolizes by SSMC(U).

Definition 1.16:[13] We say (U, ,E)is a soft lindeldf, if every cover of Uhas a countable sub
cover.

Definition 1.17:[4]Let(U, 7, E)be a softtopological space. A sub collection w of zis said to be a base
for 7 if every member of T can be expressed as a union of members of w.

Proposition 1.18:[4] Each soft compact is soft lindeld f and each soft lindeld f is soft paracompact.

Definition 1.19:[12] We say that (U,%,E) is a soft T, — space if for any two distinct points
a,b €U, there exist(F,E) and (G,E) € %, such thata € (F,E), b € (G, E) and (F,E) 1 (G,E) = 9.

Definition 1.20:[12] We say that(U, %, E)is a soft regular space if for all (H,E) € ¢ (i.e(H,E) is
soft closed in U) and any points a € U such that a & (H, E),then there exist(F,E) and (G,E) € %,
such that [a € (F,E) and(H,E) € (G,E) and (F,E) i (G,E) = @].

Definition 1.21:[12] We say that(U, %, E) is asoft normal space if for each(H, E) and (K, E) € &€
(i.e(H,E) and (K, E) are soft closed in U) such that (H, E) A\ (K, E) = @, then there exist(F, E) and
(G,E) € 7, such that [(H,E) € (F,E), (K,E) € (G,E) and (F,E) i (G, E) = d].

2. Soft Simply Connected Spaces:
In the section, we introduce a new concepts which is called soft simply connected spaces.

Definition 2.1: Let (U, %, E) be a soft topological space, and (F,A)™,(G,B)™ be twosoft simply
setsover U . The soft simply sets are said soft simply disjoint (for short SSM_dis) if
(F, DM M (G,B)M = @.
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Definition 2.2:Let (U,%, E) be a soft topological space, and (F,A)™,(G,B)M be twosoftsimply
setsover U . The soft simply sets are said soft simply separated (for short SS™ —sep) if
(F,AMAM ssM(cl(G B)M) = @ and SSM (cl(F, A)M) M (G, B)M = @.

Remark 2.3: Two disjoint soft simply open sets may not be a soft simply separated, for example:

Example 2.4 : ConsiderU={1,2,3} and E={e,e,}, let 7={@, U, ,(Fy, E)™,(F,, E)™ ,(Fs5, E)M
(Fy, EYM, (Fs, EYM, (Fg, E)M} are soft simply sets defined as follows:

(F1, EYM={(e1, {2}), (e2, {1})}

(Fp, E)M={(e1,{3}), (e2, {2])}

(F3, E)"={ (e1,{2,3}), (e2,{1.2})}

(Fy EYM={(e1,{1,2}), (e, U}

(FSI E)M:{ (61, {1'2})' (62' {1'3})}

(Fe, E)M:{ (e1, 6); (e2, {21}

Then the triplet(U,%, E) is a soft topological space, it is easy to see that (Fy, E)M M (F,, E)M = @.
Hence SSM(CI(Fl,E)M) =(F6,E)M and SSM(cl(Fl,E)M) nM (FZ,E)M * 0.

Definition 2.5: Let (U,%,E) be a soft topological space. If there exist two non-empty soft simply
separated sets (F,A)M and (G,B)M such that (F, )M O (G,B)M = (U,E)™ , then (F,A)™ and
(G, B)M are said to be soft simply division(for short SS™ — div)for soft simply topological space
(U,%,E).

Definition 2.6 : Let (U, %, E) be a soft topological space, then (U, %, E) is said to be soft simply
disconnected spaces if (U, ,E) has a soft simply division. Otherwise (U, %, E) is said to be soft
simply connected spaces.

Example 2.7 : It is easy to see that each soft simply indiscrete space is soft simply connected and that
each soft simply discrete non-trivial space is not soft simply connected.

Theorem 2.8:Let (U, T, E) be a soft topological space. Then the following conditions are equivalent:

a) (U, E) has asoft simply division.

b) There exist two disjoint soft simply closed sets (F,A)™ and (G,B)” such
that(F, A)M GM (G, B)M=(U, E)M.

c) There exist two disjoint soft simply open sets (F,A)Y and (G,B)M such
that(F, A)M O™ (G, B)M=(U, E)M.

d) (U,%,E) has a proper soft simply open and soft simply closed set in U.

Proof: (a) = (b)Let(U, £, E) have a soft simply division(F, E)" and (G, E)M. Then
(F,EYMaM (G,EYM = ¢
and
SSM(CL(F, E)M) = SSM(cl(F, E)) &M ((F, E)M GM (G, E)M)

= (SSM(cl(F,E)M) M (F,E)M) TGM (SSM(cl(F, E)M) M (G, E)M)
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= (F,E)M.

There for (F,E)™ is a soft simply closed set in U . Similar , we can see that (G, E)M is also a soft
simply closed setin U .

(b)= (¢) Let (U,£,E) have a soft simply division (F,E)™ and (G,E)™ such that
(F,E)™ and (G,E)M are soft simply closed. Then the soft simply complement of (F,E)M and
(G, E)™ are soft simply open in U. Then (F, E)X" & (G, E)<" = g and (F,E)*" O™ (6, E)" = .

(c) = (d) Let (U,£,E) have a soft simply division (F,E)Y and (G,E)” such that
(F,EY)™ and (G, E)Mare soft simply open in U. Then (F, E)™ and (G, E) are also soft simply closed
inU.

(d) = (a)Let(U,%,E) has a proper soft simply open and soft simply closed set(F,E)™. Then
(F,E) and (F,E)™ are non-empty soft simply closed set, (F,E)" @™ (F,E)™ =@ and
(F, E)X™ TM (F, E)M = U. Then (F, E) and (F, E)" isa soft simply division of U.

Theorem 2.9 :Let (U, %, E) be a soft topological space. Then the following conditions are equivalent:

a) (U,,E) has asoft simply connected.

b) There exist two disjoint soft simply closed sets (F,E)™ and (G,E)” such
that(F, E)M O™ (G, E)YM=(U, E)M.

c) There exist two disjoint soft simply open sets (F,E)Y and (G,E)” such
that(F, E)M O™ (G, E)M = (U, E)M.

d) (U,%,E)at most has two soft simply open and soft simply closed sets in U,that is @ and
(U, E)M.

Remark 2.10: By (Theorem 2.9) , the soft topological space in Example 2.20 is a SSM —
disconnected spaces since the soft simply set (G, E)™ is soft simply open set and soft simply closed
setin U.

Lemma 2.11: Let (U,%,E) be a soft topological spaceover U, and V be a non-empty subset of
(U,EYM. If (F, E)M and (F,, E)M are soft simply sets in (V, E)M, then (F;, E)M and (F,, E)M are a
soft simply separation of (U, E)M.

Proof: We have [SSM(cl(F,, E)M) M (V,E)M] M (F,, E)M = SSM(cl(F,, E)M M (F,,E)M .
Similar we have [SSM(cl(F,, E)")aM (v,EYM] aM (F, E)M = SSM(cl(F,, E)M M (F,, E)M.
Therefor the lemma is hold.

Lemma 2.12: Let (U, %, E) be a soft topological space over (U, E)M, and V be a non-empty subset of
Usuch that (V,4,E) is soft simply connected. If (F;, E)” and (F,, E)M are soft simplyseparation
of (U,EYM such that (V,E)M &M (F,E)M O™ (F,,E)" then (V,E)M &M (F,EDM or
(V,E)M &M (F,, E)M.

Proof: Since V,E)M &M (F,,EYM OM (F,, E)M we AM have
((V,E)M = (V, E)M &M (Fy, E)M) O ((V, E)M &M (F,, E)M) By (Lemma 2.11)
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V,EYM M (F;,EYM and (V,E)M AM (F,, E)M are a soft simply separation of (V,E)M. Since
(V,6,E) is soft simply connected, we have (V, E)" M (F;,E)™ = ¢ or (V,E)" M (F,, E)M = @.
There for,(V, E)YM &M (F,, E)M or (V,E)M &M (F,, E)M.

Definition 2.13 : Let(U,%,E) be a soft topological space, (F,E) be soft simply subset of Uand
eM EM U, If every SSM — nbdofeMsoft simply intersects (F, E)M in some point other thaneitself,
then e is called soft simply limit point of (F, E)™,( for short SS™ — Limp). We denoted of the set of
all soft simply limit point of (F, E)Mby (F, E)*M.

Lemma 2.14: Let {(Uy,, Ty, E) ; ael }be a family non-empty soft simply connected subspaces of soft
topological space (U,%,E) . If A (U, EYM # 0 , then
oM, u,, Tom g, E) is a soft simply connectedsubspace of (U, 7, E).

Proof: Let S =0, U,. Choose a soft simply point e € (S, E)™. Let (W, E)™ and (Z, E)M be a soft
simply division of (U{,‘fe, Ua» Ty, E), then e € (W,E)M or eM € (Z,E)™. Without loss of
generality, we may assume that ey’ € (W,E)™, for each ael, since (Ug, Ty, E) is a soft simply
connected it follows from (Lemma 2.12) that (U, E)M & (W,E) or (U, E)M &M (Z, E)M .
Therefore, we have (V, E)M &M (W,E)M since e} € (W,E)M, and then (Z,E)™ = @, which is a
contradiction. Therefor (Uﬂfe, Ug, fGZ’dUa' E) is a soft simply connected subspace of (U, %, E).

Theorem 2.15: Let {(Ug, Ty, E) ; ael} be a family non-empty soft simply connected subspaces of
soft simply topological space (U,%,E). If U, 0™ Ug # @ for arbitrary a,8 €Y I, then (U, Uy,
fUZ’gUa’ E) is a soft simply connected subspace of (U, %, E).

Proof: Fix an a, € I. For arbitrary f € I, put Sg = Uy, U" Up,(by Lemma 2.14) each (Sp, %5, E) is
soft simply connected. Then {(SB,fSB,E) ;Eel} is a family non-empty soft simply connected

subspaces of softtopological space (U,%,E), and ﬁ;‘fe, Sg = (UaO,E)M # @ . Obvious, we have
Uler Ug = Ug; Sp. It follows from (Lemma 2.14) that (Tge; Ue, Tgu_y, E)is a soft simply
connected subspaceof(U, T, E).

Theorem 2.16 :Let (U, T, E) be a soft topological spaceover Xand (V, &, E) is soft simply connected
subspace of (U,% E). If (V,E)M &M (4, E)M &M SSM(cl(Y,E)M), then (4,%,4, E)is asoft simply
connectedsubspace of (U, %, E). In particular SSM(cl(Y,E)M) isa soft simply connected subspace
of(U, %, E).

Proof : Let (W,E)™ and (Z, E)M be a soft simply division of (4, 4, E).By (Lemma 2.12) we have
(A EYMEM (W,EYM or (A, E)M &M (Z,E)M. Without loss of generality, we may assume
that(4, E)M &M (Z, E)M. By (Lemma 2.11) we haveSSM (cl(W,EYM) M (Z,E)M = @, and hence
(A, E)M &M (z,E)M = @, which is a contradiction.

Definition 2.17 : Let(U,% E) and (V, 6, E) be two soft topological spaces, letu:U —» V and p: E —
Ebe a mapping, let f,,,,: (U,E)™ — (V,E)™ be a function and ef! € (U, E)M



FISCAS 2020 IOP Publishing
Journal of Physics: Conference Series 1591 (2020) 012072  doi:10.1088/1742-6596/1591/1/012072

a) fyy is soft simply pu —continuous (for short SS™pu — cont) at ef! € (U, E)M, if for all
(A EM e N (fpu(ef)), there exists a (B,E)M e NJu(ef!) such that
fou(B, EYM EM (A, EYM.

b) fypu isSSMpu — conton (U,EY)M, if f,, is SSMpu — contat each soft simply point in
(T, M.

Theorem 2.18 : The image of soft simply connected spaces under a soft simply continuous map are
soft simply connected.

Proof: : Let(U,%,E) and (V, g, E) be two soft topological spaces, where (U,%,E) is soft simply
connected and f be a SSMpu — contfunction from (U, %, E) to (V, g, E) the restricted function is
soft simply continuous, and without loss of generality, we may assume thatu(U) = u(V) and p(E) =
E. Suppose that (V, 5,15") is soft simply disconnected. By (Theorem2.9), there exists a proper soft
simply open and soft simply closed set(4, E)in V. Since fsoft simply continuous function then
(A, E)M is a proper soft simply open and soft simply closed set in U by (Theorem 6.3 in [15]),
which is a contradiction.

Proposition 2.19: [11] Let (U,7,E) be a soft topological space, then the collection 7, =
{F(a): (F,E)M € %} for each a € E, define a topology on U.

Remark 2.20: There exists soft simply connected soft topological space(U, %, E) such that (U, %, E)
is a soft simply disconnected softtopological space for some a € E.

Example 2.21: ConsiderU={1,2,3} and E={e,, e,}, let #={@, T,
(Fy, EYM  (Fy, EYM (F5, EYM(F,, E)M, (Fs, E)M, (Fg, EYM, (F,, E)M} are soft simply sets defined as
follows:
(F1, E)M={(e1, {1,2}), (e, )}
(Fp, E)M={(e1, {1,3}), (e, )}
(F3, E)M={ (e1, {1}), (e, )}
(Fy, E)"={(eq, {2,3}), (e2, U}
(Fs, EYM={ (e1,{1,2}), (e2, {131}
(Fs, EYM={ (e1,{3}), (e, U)}
(F7, EYM={ (31'6 ), (e2, U)} N _
Thentis defines a soft topological on U and hence (U, %, E)is a soft topological spaces over U. Then
(U,%,E) is a soft simply connected spaces, however (U, ,,E) is soft simplydiscrete spaces, then
(U, %4, E) is soft simply disconnected.

Definition 2.22 : Let(U, %, E)be a soft topological spaces. A sub collection @™ of is said to be soft
simply base for % if every member of #can be expressed as a soft simply union of members of &™.

Definition 2.23: Let{(U%,1,,, E,)}«c b€ a family of soft topological spaces. Let us take as a basis for
soft topology on the product spaces ([l1ae; U%,[1aerTa,laer Eo) the collection of all soft simply
sets{([Taes FM , Tlae; EX); there is a finite set k c I such that (F,, E,)™ = (U% E,)™ for each
a € I\k}.
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Theorem 2.24: A finite product of soft simply connected spaces is soft simply connected.

Proof :We prove the theorem first for the product of two soft simply connected spaces (U, £, E) and
(v,6,E) choose a fix point x x y € U x V. Obvious, (U X y,¥ X &|yxy, E X E) is a soft simply
connected. For each u € U, (u X V, % X &y, E X E) is also soft simply connected, and put H, =
(Uxy)TM (uxV), then each (H,, % X Glp,, E X E) is a soft simply connected (Lemma 2.14).
Since x X y € Hy; Vu € U, it follows from (Theorem 2.15) that (U, H,, X 5|0¥euHu’E x E)is a
soft simply connected. The proof for any finite product of soft simply connected spaces follows by
induction, using the fact that (IT., U;, [li-,%; ,I1j=,E;) is soft simply homeomorphic with
(I UD) X Uy, (TR Ug () X B, (TTFST A3) X Ap)-

Definition 2.25 : Let(U,t, E)be a softtopological spaces, define an equivalence relation on U by
setting e ~ ef,” if there exists a soft simply connected subspace of (U, %, E) containing both soft
simply points eX! and ej,” . The equivalence classes are called the soft simply components of U(for
short SS™ — component) or (the soft simply connected components) ofU. Reflexivity and symmetry
of the relation are obvious. Transitivity follows by noting if A is a soft simply connected subspaces
containing soft simply points e} and eJ’,”, and if Bj is a soft simply connected subspaces containing
soft simply points ey and e}, then A; UM B, is a subspace containing soft simply points
ey and e}, that is soft simply connected because Az and Bghave the soft simply pointej’ in
common.

Theorem 2.26: The soft simply components of soft topological space (U,%,E)are soft simply
connected disjoint soft simply subspace of U whose union is U such that each non-empty soft simply
connected subspace ofUintersects only one of them.

Proof: Being equivalence classes, the soft simply components of Uare disjoint and their union is
U. Let Ag be an arbitrary soft simply connected subspace. Then Agintersects only one of them. For if
Ar intersects the soft simply components Gz and D of U, say in soft simply pointseX and e},”,
respectively, then by definition, this cannot happen unless G = Dy. Next we shall show the soft
simply component Gis soft simply connected. Choose a soft simply point e}of G;. For each soft
simply point e} of G;, we know thate ~el | hence there exists a soft simply connected

subspaceLs* containinge and eM. Obvious, each L% &M G, Therefore, G, = UM _. L% . Since the
p E ge; €x - ' E — E- v IE — YeyeGg ME

M
soft simply subspaceL;* are soft simply connected and have the soft simply pointe! in common, Gis
soft simply connected by Theorem 2.15.
3.SOFT SIMPLY PARACOMPACT SPACES:
In this section, we introduce a new concepts which is called soft simply paracompact spaces.

Definition 3.1: Let (U, 7, E)be a soft topological space and n be a collection of soft simply sets of
(U,E)M, then :

1. nis said to be soft simply locally finite in (U, E)™ (for short SS™ — locally finite ), if each soft
simply point of (U, E)M has aSS™ — nbd that intersects only finitely many elements of 7.
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2. A collection o of soft simply sets of (U, E)™, is said to be a soft simply refinement(for short
SSM — ref)of n if for each element B € o, there exists an elementA € n containing B, if the
elements of gare soft simply open sets, we call o a soft simply open refinement of n, if they are
soft simply closed, we call ¢ a soft simply closed refinement.

Proposition 3.2: Let i be a soft simply locally finite collection of soft subsetsof (U, E)™. Then:
1) Any subcollection of n is soft simply locally finite .

2) The collection o = {(SSM (cL(F, E)M) : (F,E)™ € n}is soft simply locally finite .
3)SSM(cl(TM g gyme y (F,EIM)) =UM o oy, SSM(L(F, EYM) .

Proof: (1) Is trivial by definition of soft simply locally finite.

(2)Note that any soft simply open set (4, E)M that intersects the soft simply set SSM(cl(F, E)M)
necessarily intersects(F, E)™. Thus if (4, E)Mis a SSM — nbdofSS™ — point eMthat intersects only
finitely many elements (F, E)of n, then (F,E)™ can intersect at must the same number of soft
simply sets of the collection o.

(3) LetUQ’}’,’E)MEn (F,E)M = (Y,E)M . Obvious U’(";’E)MEUSSM(CI(F, EYM) = SSM(cl(Y,E)M). We
prove the reverse inclusion under the assumption of soft simply locally finiteness. Let e €
SSM(cl(Y,E)M), let (4, E)Mis a SSM — nbd of SSM — pointeX that intersects only finitely many
elements (F, E)Mof n, say (Fy, E)M, ...., (Fx, E)M. Then e} belongs to one of the soft simply sets
SSM(cl(Fy, E)M, ....,SSM(cl(Fy, E)M. For otherwise, the soft simply set
(A, E)M M (OM {(SSM(cl(Fy, E)M, ....,SSM(cl(F, E)M)C would be a SSM —nbd of e that
intersects no element of n, and therefore it does not intersect (Y, E), which is a contradiction with
eM e SSM(cl(y,E)M.

Definition 3.3: Let (U, 7, E)be a soft topologicalspace is said to be soft simply paracompact (for short
SSM — paracompact ) if each soft simply open covering n of (U, E)™ has a soft simply locally finite
soft simply open refinemento that covers (U, E)M.

Remark 3.4 : Any SSM — compact is SS™ — lindeléf , and any SSM — lindelsf is SSM —
paracompact.

Proposition 3.5 :Let (U, % E)be aSS™ — paracompactspace. IfE = {e}, then (U,%,E) is SSM —
paracompact if and only if the collection n={F(e): (F,E)M €t} is a SSM-—
paracompact topology on U.

It is well known that a lindeldf spacemay not compact and a paracompact space may not lindelaof .
Therefore, it follows from Proposition 3.5 that a SS™ — lindeld f space may not SSM — compactand
aSSM — paracompact space may not SSM — lindelof.

Theorem 3.6 :EachSSM — paracompactand SS™ — T, space is SS™ — normal space.
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Proof: Let (U,%,E) be aSS™ — paracompact and SS™ — T, space. First one proves soft simply
regularity. Let e} be a SS™ — Limp of (U,E)™ and let (4, E)™ be a SSM — closedset of (U, E)M
disjoint from ex’. The SS™ — T,condition enable us to take,vSS™ — Limpej' in (A, E)M an SSM —
eyl €
(4, E)M} TM {(4, E)M"}. Then 7 is a SSM — opencovering of (U, E)™. Since (U, %,E) is a SSM —
paracompact there exists a SS™ — locally finiteSS™ — open refinement o that covers (U, E)M.
Form the subcollection u of o consisting of each element of o that intersects (4, E)M. Then u covers
(A, E)M. Moreover, if C € u, then the SSM — closure of C is disjoint from e’ Since C interects

M \M . M \M
open set (Bey ,E) about ey’ whoseSS™ — closure is disjoint fromey!. Letn = {(Bey ,E)

(A, E)M it lies in some SS™ — open set (Bey,E)M, whose SSM™ — closure is disjoint frome!. Let
(V,EYM =0, C,(V,E)™ is a SS™ —open in (U,E)™ containing (4, E)" . Since u is SS™ —
locally finite ,SSM (cl(V, E)M) = U, SSM(cl(C))by (Proposition 3.2). Then SSM(cl(V, E)M) is
disjoint frome. Thus soft simply regularity is proved .

To prove soft simply normality, one only repeats the same argument, replacing e by a SS™ —
closed set throughout and replacing the SS™ — T,condition bysoft simply regularity.

Theorem 3.7 : EachSS™ — closed subspace of a SS™ — paracompact isSS™ — paracompact.

Proof:Let (U, %, E)be a SS™ — paracompact space, and Y €M U such that (Y, E)M is SSM — closed
in (U,E)M, let n be a soft simply covering of (Y,E)™ by SSM™ — open in (Y,E)™. For every
(A, E)M €17, take SSM — open set (A,E)M of (U,E)M such that (4, E)M AM (Y, E)M = (A,E)M.
Cover (U, E) by the SS™ — open(4, E)M,along with the SSM — open set (Y, ). Suppose that o
is a SSM —locally finiteSSM — open refinement of this SSM — covering that covers (U, E)M.
Then the collection u = {(B, E)™ M (Y, E)M: (B, E)M € g} is the required locally finite soft simply
open refinement of 1.

Remark 3.8 : By Proposition 3.5, it is easy to see the following two facts:

1) A SSM — paracompact sub space of aSSM™ — T, space(U,%, E)need do not be SSM —
closed in (U, E)M.
2) A SSM — subspace of a SSM — paracompact need not bySS™ — paracompact.

Lemma 3.9:Let (U, %, E)be a softtopological space.If each SS™ — open covering of (U,%,E) has a
SSM —locally finite SSM™ — closed refinement, then every SS™ — open covering of (U,%,E) has
SSM —locally finiteSS™ — openrefinement.

Proof: Let ) be a SS™ — open covering of (U, %, E), and let ¢ = {(F,, E)M:s € S},be a SSM —locally
finite SS™ — closed refinement of m. For each SSM — pointeX € (U,E)™ , choose a SSM —
open nbh (Ve}cw,E)M of eM such that (Vey,E)M intersect finitely many elements of o .Lety =
{(Vey,E)M: eMe (E, E)M}, and let D be a SSM —locally finiteSS™ — closed refinement ofu. For

eachs € S,put (W, E)M = (G {(D,E)™: (D,E)™ € D,(D,E)™ M (F,, E)M = ¢})C. Obvious, each
(W,, E)M is SS™ — open and contains(F;, E)™. Moreover, for each s € S and each (D,E)® € D, we

10
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have (W,, EYM aM (D, EYM # @ if and only if (F, E)M A (D,E)M + @. For each s € S, choose a
(As, EYM € nsuch that (F, E)M &M (A, E)M | and let (G, E)M = (4, EYM M (W, E)™ . Then
{(Gs, E)M: s € S} is a SSM — open covering and refines 1. It is easy to see that each element of D
intersects only finitely many (G, E)™. Therefore {(Gs, E)M:s € S} is a SSM —locally finite.

Lemma 3.10 :Eacho —locally finite soft simply open covering has a soft simply locally finite
refinement.

Proof :Let U =UM., U, be a o —locally finite soft simply open covering for some soft topological
space, where each U, is SSM™ —locally finite. Put V; = U, , V, = {(F,E)M oM (O}, Up)C :
(F,E)M € U, }, where U}, =UM {(F,E)M: (F,E)™ € U,}. Then it is easy to see that V =0, V,
isa SSM —locally finite soft simply open covering and refines U.

Lemma 3.11 : Let(U, %, E) be a SSM — regular, if each soft simply open covering of (U, %, E) has a
SSM —locally finite refinement, then it has a SS™ —locally finiteSS™ —closed refinement.

Proof: Let U = {(F,, E)™; a € A} be an arbitrary soft simply open covering. Then, for each SS™ —
LimtpeX! € U, there exists some (F,, E)™ € U such that e) € (F,, E)M. By soft simply regularity,
there is an SS™ — nbh(V,u, E) such that e} € (V,u,E) EM SSM(cl(Vu,E)" EM (F,, E)™ . Put
V= {(Vey,E); eM € U}. ThenV is a soft simply open covering and refines U. By the assumption,
there is a SS™ —locally finite soft simply covering W = {(W;, E)"; B € B}, such that W refines V.
Then {SSM (cl(Wp, E)™); B € B} isa SS™ —locally finite soft simply closed covering and refines U.

By Lemma 3.9, 3.10, and 3.11, we have the following theorem:
Theorem 3.12:Let(U, %, E) be a SS™ — regular. Then the following conditions on U are equivalent:

1) (U,%E)isaSSM — paracompact.

2) Every soft simply open covering has a a —locally finite soft simply open refinement.
3) Every soft simply open covering has a locally finite soft simply refinement.

4) Every soft simply open covering has a locally finite soft simply closed refinement.

Conclusion:

The aim of this research is using the class of soft simply open set to define soft simply connected
spaces. we study basic definitions and theorems about it. Further, we introduce the notion Soft Simply
Paracompact Spaces, and we present soft simply pu-continuous defined between two soft topological
spaces and study their properties in detail. Finally, we hope is togeneralize these notions by using
other open sets.
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