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Abstract
The main purpose of this article is to study the soft LC-spaces

as soft spaces in which every soft Lindelof subset of U is soft closed. Also, we
study the weak forms of soft LC-spaces and we discussed their relationships with
soft LC-spaces as well as among themselves.
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Introduction

Molodtsov [1] in 1999 introduced and studied soft set theory as a new mathematical tool for
dealing with uncertainty while modeling problems in medical sciences, economics, computer science,
engineering physics and social sciences. Shabir and Naz [2] in 2011 investigated the notion of soft
topological spaces over an initial universe set with a fixed set of parameters. Molodtsov and et. al. [3]
in 2006 and Rong [4] in 2012 introduced and studied soft compact spaces and soft Lindel6f spaces
respectively. The main purpose of this paper is to introduce and study a new type of soft spaces called
soft LC-spaces and we show that a soft topological space (U,t,P) is a soft LC-space if and only if

each soft point inU has a soft closed neighborhood that is a soft LC-space. Moreover we discussed
weak forms of soft LC-spaces such as soft L,-spaces, soft L, -spaces, soft Lg-spaces and soft L, -

spaces. The characteristics of these soft spaces and the relation among them also have been studied.
1. Preliminaries:
In this paper P is the set of parameters, U is an initial universe set, P(U) is the power set of U, and

AcP.

Definition (1.1) [1]: A soft set over U is a pair (H,A), where H is a function defined by
H:A — P(U) and A is a non-empty subset of P.

Definition (1.2)[5]: A soft set (H,A) over U is called a soft point if there is ee A such that
H(e) ={u} forsome ue U and H(e') =9,V ¢ € A\{e} and is denoted by u = (e,{u}).
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Definition (1.3)[5]: A soft point u = (e,{u}) is called belongs to a soft set (H,A) if ee A and
u e H(e), and is denoted by u € (H,A).

Definition (1.4)[2]: A soft topology on U is a family T of soft subsets of U having the following
properties:

() UST and $ET.
(ii) If (Hy,P),(Hp,P)ET = (Hy,P)N(H,,P)ET.
(iii) If (H;,P)e7,VjeQ = |JH;P)eT.
jeQ
The triple (U, 7,P) is called a soft topological space. The members of T are called soft open sets
over U. The complement of a soft open set is called soft closed.
Definition (1.5) [6]: Let (U, 7,P) be a soft topological space and (H,P)c U. Then the soft closure

of (H,P), denoted by cl((H,P)) is the intersection of all soft closed sets inU which contains (H,P).
Definition (1.6)[2]: If (U,7,P) is a soft topological space and E[S;e(Y,P)éﬁ. The family
Ty,p) = {(V, P)ﬁ(Y, P):(V,P)e 1} is called the relative soft topology on (Y,P) and
((Y,P), T¢y,p), P) is called a soft subspace of (U,7,P).

Definition (1.7)[7]: A soft topological space (U, t,P) is called a soft Tl -space if for any two distinct
soft points x and y of U, there exists a soft open set in U containing X but not y and a soft open
setin U containingy but not X .

Theorem (1.8)[7]: A soft topological space (U, T,P) is a soft Tl -space if and only if each soft point
inU is soft closed.

Definition (1.9)[7]: A soft topological space (U, t,P) is called a soft Tz -space if for any two distinct
soft points x and y of U, there are two soft open sets (H,P) and (K,P) in U such that
XE(H,P),y& (K P),and (HP)N(K,P)=5.

Definition (1.10)[7]: A soft topological space (U,7,P) is called a soft regular space if for any soft
closed set (F,P) in U and any soft point x in U such that X & (F,P) there exists two soft open sets

(H,P) and (K,P) inU such that X & (H,P), (F,P) = (K,P) and (H, P)ﬁ(K,P) =0.

Definition (1.11)[3]: A soft topological space (U, T,P) is called soft compact if every soft open cover

of U has a finite soft subcover.

Theorem (1.12)[8]: A soft closed subset of a soft compact space is soft compact.

Theorem (1.13)[9]: A soft compact set in a soft Tz -space is soft closed.

Definition (1.14)[4]: A soft topological space (U,<,P) is called soft Lindeldf if every soft open

cover of U has a countable soft subcover.
Theorem (1.15)[8]: A soft closed subset of a soft Lindel6f space is soft Lindelf.
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2. Soft LC-Spaces and Weak Forms of Soft LC-Spaces
Now, we introduce and study new types of soft spaces called soft LC-spaces also, we study weak

forms of soft LC-spaces such as soft L, -spaces, soft L, -spaces, soft L3-spaces and soft L ,-spaces.
Further we discussed the equivalent definitions of these soft spaces and the relation among them.

Definition (2.1): A soft topological space (U, T,P) is called a soft LC-space if every soft Lindelof

subset of U is soft closed.

Definition (2.2): A soft subset (F,P) of a soft topological space (U, 7,P) is called soft F-closed if
it is the soft union of a countable soft closed sets.

Definition (2.3): A soft topological space (U, t,P) is called a soft P-space if every soft F,-closed set
inU is soft closed.

Definition (2.4): A soft topological space (U, T,P) is called:

(i) A soft L, -space if every soft Lindelof E -closed set in U is a soft closed set.

(if) A soft L, -space if cl((L,P)) is soft Lindel6f whenever (L,P) is a soft Lindelof set inU.

(iii) A soft Ly-space if every soft Lindelof set in U is a soft F, -closed set.

(iv) A soft L, -space if whenever (L,P) is a soft Lindel6f set in U, then there is a soft Lindelof F, -

closed set (F,P) inU such that (L,P) & (F,P) & cl((L, P)).

Theorem (2.5):

(i) If (U,7,P) isasoft LC -space, then (U, t,P) is asoft L;-space,i=12,34.

(ii) If (U,7,P) isasoft L;-space and a soft Ly-space, then (U, t,P) is a soft LC-space.

(iii) If (U,7,P) is asoft L;-space and a soft L, -space, then (U, T,P) is a soft L, -space.

(iv) Every soft L, -space is a soft L, -space and every soft L3-space is a soft L, -space.

(v) Every soft L3-space is a soft fl -space.

(vi) Every soft Lindelof space is a soft L,-space and every soft L,-space having a soft dense

Lindelof set is soft Lindeldf.
(vii) The property soft L is soft hereditary and the properties L,,L, and L, are soft hereditary on a

soft F;-closed set.

(viii) The property soft LC-space is soft hereditary.

(ix) Every soft P-space is a soft L, -space.

Proof: (i) It is obvious.

(ii) Let (L,P) be a soft Lindelof set inU, since (U,7,P) is a soft Ly-space, then (L,P) is soft F;-
closed, but (U, 7,P) is a soft L;-space, then (L,P) is a soft closed set inU. Thus (U, 7,P) is a soft
LC-space.

(iii) Let (L,P) be a soft Lindelof set inU, since (U,7,P) is a soft L, -space, then there is a soft
Lindeldf F,-closed set (F,P) inU such that (L,P) & (F,P) < cl((L, P)). Since (U, ,P) is a soft L;-
space, then (F,P) is soft closed. Hence cl((L,P)) < (F,P) < cl((L,P)), thus cI((L,P))= (F,P) is a
soft Lindelof set in U . Therefore (U,7,P) isasoft L,-space.

(iv) Let (L,P) be a soft Lindelof set inU, since (U,7,P) is a soft L, -space, then cI((L,P)) is soft
Lindelof. Hence (L,P) < cl((L,P)) < cI((L,P)). Since cI((L,P)) is soft closed, then there is (F,P) =
cl((L,P)) is a soft Lindelof F, -closed set in U such that (L, P) E (F,P) & cl((L, P)). Therefore
(U,7,P) isasoft L,-space. Similarly, we can prove (U, 7,P) isasoft L, -space, if (U,t,P) isa
soft L3-space.

(v) Since{x} is a soft Lindelof setand (U, 7,P) is a soft Ly-space, then {x} is a soft F, -closed set.

Therefore {x} is soft closed. Thus (U,7,P) isa softfl -space.
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(vi) Let (L,P) be a soft Lindelof set in U, since cl((L,P)) is soft closed in (U, T,P) which is a soft
Lindelof space, then by theorem (1.15), cI((L,P)) is soft Lindel6f inU. Thus (U,7,P) isasoftL,-
space. Also, if (U, T,P) is a soft L, -space having a soft dense Lindel&f set (L, P), then cl((L,P)) =
U. Since (U,7,P) is asoftL,-space, then (U, 7,P) is soft Lindelof.
(vii) Let (U,7,P) be a softL;-space and (Y, ty,P) be a soft F;-closed subspace of (U,t,P). To
prove that (Y,7y,P) is a softL;-space. Let (A,P) be a soft Lindeldf F-closed set inY . Since
?éﬁ, then (A,P) is soft Lindelof inU and (A,P)= U(FﬁvP) , Where (F;,,P) is soft closed in ?,
neN

VneN,thus (A,P)= | J(YN(E, P) = YN(|J(E,.P)), Where (F,,P) is soft closed in U,

neN neN
V neN. SinceY isa soft F, -closed set inU , then Y = U(Gm,P) , where (G, P) is soft closed

meN

in U,¥ meN.Hence (A,P)= (| JGuPN(JE.P)= J(Gmn.P)N(F, P)), but

meN neN n,meN

(G, P) N (F,,P) issoft closed in U, thus (A,P) is asoft union of a countable soft closed sets in

U, hence (A,P) is asoftF, -closed set in U. Since (U,7,P) isasoftL,-space, then (A,P) is soft

closed inU = (A,P)=YN(AP) = YN( J(GmPNE.P)= [JIYN(Gm PN (E,. P)]
n,meN n,meN

is soft closed inY . Therefore (Y, Ty ,P) is asoftL-space. Similarly, we can prove other cases.

(viii) It is obvious.

(ix) It is obvious.

Theorem (2.6): A soft topological space (U,T,P) is a soft LC-space if and only if each soft point

inU has a soft closed neighborhood that is a soft LC-subspace.
Proof: If (U,,P) is asoft LC-space, then for each X € U, U itself is a soft closed neighborhood that

is a soft LC-space. Conversely, let (L,P) be a soft Lindel6f set in U and let X ¢ (L,P). Choose a
soft closed neighborhood (W,P); of X such that ((W, P)i’%(W,p)g ,P) is a soft LC-subspace. Then
(W,P)x ﬁ(L,P) is soft Lindel6f in the soft subspace ((W,P)g,“r'(wyp)i,P). Since
((W,P);,?(W,p)i,P) is a soft LC-space, therefore (W,P)x ﬁ(L,P) is soft closed in
((W,P)z, %(W’P)i ,P) and S0 also soft closed in (U,7,P). Hence

(W,P)zx —(W,P)x ﬁ(L,P): (W,P)z —(L,P) is soft open neighborhood of X in (W,P); soft
disjoint from (L,P), that is (L,P) is soft closed in (W,P)5. Thus (L,P) is soft closed in (U,<,P).

Definition (2.7): A soft topological space (U, T,P) is called a soft Q-set space if each soft subset of

U is a soft F -closed set.
Definition (2.8): A soft topological space (U,T,P) is called a soft hereditarily Lindelo6f if each soft

subspace of U is soft Lindelof.

Proposition (2.9):(i) Every soft Q-set space is a soft L3-space.

(i) Every soft hereditarily Lindel6f Ls-space is a soft Q-set space.

Proof: (i) Let (L,E) be a soft Lindelof set in U, since (U, 7,P) is a soft Q-set space, then (L,P) isa
soft F,-closed set. Thus (U, T,P) is a soft L-space.

(ii) Let (L,P) be a soft subset of U, since (U, 7,P) is a soft hereditarily Lindelof, then (L,P) is a
soft Lindelof setin (U, T,P) which is a soft L-space, then (L,P) is a softF, -closed set in U. Hence
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(U, 7,P) is a soft Q-set space.

Corollary (2.10):(i) Every soft Q-set space is a soft fl -space.

(i) Every soft hereditarily Lindel6f LC-space is a soft Q-set space.

(iit) Every soft L, Q-set space is a soft LC-space.

(iv) Every soft LyP-space is a soft LC-space.

(v) Every soft P Q-set space is a soft LC-space.

Proof: (i) If (U,7,P) is a soft Q-set space, then by proposition ((2.9),(i)), (U, 7, P) is a soft L5 -space,
hence (U, 7,P) is a soft Tl -space by theorem ((2.5), (Vv)).

(ii) Since (U, T,P) is a soft LC-space, then by theorem (2.5),(i)), (U, T,P) is a soft L-space, but

(U, 7,P) is asoft hereditarily Lindel6f, then by proposition ((2.9),(ii)), (U, t,P) is a soft Q-set space.
(iii) Since (U, T,P) is a soft Q-set space, then by proposition ((2.9),(i)), (U, 7,P) is a soft Ly-space,
since (U, 7,P) is a soft L -space, then (U,T,P) is a soft LC-space by theorem (2.5),(ii)).

(iv) It is obvious.

(v) If (L,P) is a soft Lindelof set in (U,7,P) which is a soft Q-set space, then (L,P) is a softF; -
closed set, but (U, T,P) is a soft P-space, so (L,P) is a soft closed set. Hence (U,t,P) is a soft LC-
space.

Corollary (2.11): Every soft L; Q-set space is soft hereditary, i=12,4.

Proof: This is obvious by theorem ((2.5), (vii)) and definition (2.7).
Corollary (2.12): For a soft hereditarily Lindelof P-space (U,t,P) the following statements are

equivalent:

(i) (U,,P) is a soft LC-space.

(ii) (U,7,P) is a soft Q-set space.

Proof: (i) — (ii): This is obvious by proposition ((2.9),(ii)).
(ii) — (i) : This is obvious by corollary ((2.10),v).
Definition (2.13): A soft topological space (U, T,P) is called a soft KC-space if every soft compact
subset of U is soft closed.

Proposition (2.14):

(i) Every soft TZ -space is a soft KC-space.

(ii) Every soft KC-space is a soft Tl -space.

Proof: It is obvious.

Proposition (2.15):

(i) Every soft LC-space is a soft KC-space.

(ii) Every soft LC-space is a soft Tl -space.

Proof: It is obvious.

Theorem (2.16): Every soft Tz P-space (U, t,P) is a soft LC-space.

Proof: Let (L,P) be a soft Lindel6f set in U. To prove that (L,P) is soft closed in U. Let

xe(L,P)* = Vye(L,P),weget x#Yy,since (U,T,P) isa softfz -space, then 3 (H,P); and

(K,P)y are soft open sets in U such that X & (H,P)z,ye(K,P)yj and (H,P)x ﬁ(K,P); =¢.

Hence (L,P) U(K, P)5 , thus {(K,P)5 :y € (L, P)} is a soft open cover of (L,P). Since (L,P)
yE(L,P)

is soft Lindeléf = EI{(K,P);H}HGN is a countable soft subcover of (L,P). Let

(W,P) = U(K, P)y and (V,P) = ﬂ(H,P);I1 = (W, P) is soft open, since it is a soft union of soft
neN neN
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open sets and (V,P) is also soft open, since (U,T,P) is a soft P-space and soft intersection of a
countable soft open sets is soft open. Hence xe(V,P) and (L,P)c(W,P). To prove that

(V.P)N(W,P)=G. Since (HP); N(K.P); = , VneN = (V.P)N(KP)j =,
VneN = (V.PN(W,P)=p = (V,P)N(LP)=p = Xe(V,P)S(L,P)° = (LP) is
softopen = (L,P) is soft closed. Thus (U, t,P) is a soft LC-space.

Corollary (2.17): Every soft Tl -regular P-space is a soft LC -space.

Proof: Let X,7 € U such that X # 3 . Since (U, T,P) is asoftfl -space, then by theorem (1.8), {x} is
soft closed in U and y &{X}. Since (U,7,P) is a soft regular space, then by definition (1.10), 3
(H,P) and (K, P) are soft open sets in U such that {x}& (H,P),y & (K,P) and (H, P)ﬁ(K, P)=¢.
Hence 3 (H,P) and (K,P) are soft open sets in U such that X & (H,P),y & (K,P) and

(H,P) ﬁ(K, P)=¢ = (U,7,P) is asoft Tz -space, since (U, T,P) is a soft P-space, then by theorem
(2.16), (U,7,P) is a soft LC-space.

Proposition (2.18): Countable soft union of soft Lindelof sets is soft Lindelof.
Proof:Let {(A,,P)},en be a countable family of soft Lindelof sets in U. To prove that U(An,P)
neN

is soft Lindel6f. Let {(V,,P)},eca Dbe any soft open cover of U(AH,P) = {(Vy, P)}yep 18 soft
neN
open cover of (A,,P),VneN. Since (A,,P) is soft Lindel6f Vne N = 3 {(Vanm,P)}meN isa

countable soft subcover Vn e N. Thatis (A,,P) S U(V%m,P) ,VneN = U(AH,P) c

meN neN

UcUwe,..P) = [J(V,, .P). Since union of countable family of countable set is countable

neNmeN n,meN

= {(Va,.+P)}n,men is a countable soft subcover of | J(A,,P) = | J(A,,P) is soft Lindelof.
neN neN

Proposition (2.19): For a soft Lindel6f Tz -space (U, 1,P) the following statements are equivalent:

(i) (U,,P) is a soft LC-space.

(i) (U, 7,P) is a soft P-space.

Proof: (i) — (ii): Let (A,P) be asoft F,-closed set in U= (A,P)= U(Fn,P),Where (F,,P) is

neN

soft closed in U,V neN. Since (U,7,P) is soft Lindelof, then by theorem (1.15), (F,,P) is soft

Lindelof in U,V ne N, hence by proposition (2.18), (A,P) = U(Fn,P) is soft Lindelof in U, but
neN

(U,7,P) isa soft LC-space, then (A,P) is soft closed in U. Thus (U, 7,P) is a soft P-space.

(i1) > (i) : This is obvious by theorem (2.16).

Proposition (2.20): For a soft Lindel6f Q-set space (U, T,P) the following statements are equivalent:
(i) (U,7,P) is asoft LC-space.

(ii) (U,7,P) is a soft P-space.

Proof: (i) — (ii): This is obvious by proposition (2.19).

(i1) = (i) : This is obvious by corollary ((2.10),v).

Proposition (2.21): For a soft regular P-space (U, t,P) the following statements are equivalent:

(i) (U, 7,P) is a soft LC-space.
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(i) (U,7,P) is asoft KC-space.
(iii) (U, 7,P) is asoft Tl -space.

Proof: (i) — (ii): This is obvious by proposition ( 2.15),(i)).

(i) > (i) : Let (U,t,P) be a soft KC-space, then by proposition ((2.14), (ii)), (U, T,P) is a soft Tl-
space, but (U, T,P) is soft regular, then (U, t,P) is a soft Tz -space. Since (U, 1,P) is a soft P-space,
then by theorem (2.16), (U, 7, P) is a soft LC-space.

(i1) — (iii) : This is obvious by proposition ((2.14),(ii)).

(iii) > (ii) : Let (U,7,P) be a softfl -space, since (U, T,P) is soft regular, then (U,7,P) is a soft
Tz -space. Hence (U, 7,P) is a soft KC-space by proposition ((2.14), (i)).

Definition (2.22): A soft topological space (U,7,P) is called a soft Rq-space if x and y have
disjoint soft neighborhoods whenever cl({x}) # cl({y}) . Clearly a soft space is soft fz if and only if
its soft Tl and soft R;.

Theorem (2.23): For a soft R-space (U, T,P) the following statements are equivalent:

(i) (U,,P) is a soft KC-space.

(i) (U,71,P) is asoft Tl -space.

(iii) (U, 7,P) is asoft fz -space.

Proof: (i) — (ii) : This is obvious by proposition ((2.14),(ii)).

(i) > (i) : Let (U, T,P) be a soft fl -space, since (U, t,P) is a soft R-space, then (U, T,P) is a soft
Tz -space by definition (2.22). So (U, 1,P) is a soft KC-space by proposition ((2.14),(i)).

(i1) — (iii) : This is obvious by definition (2.22).

(iii) — (ii) : It is obvious.

Corollary (2.24):(i) Every soft R, KC-space is a soft Tz -space.

(i) Every soft R, Q-set space is a soft Tz -space.

(iif) Every soft R Q-set space is a soft KC-space.

(iv) Every soft L, L3-space is a soft KC-space.

(v) Every soft Ry L3-space is a soft Tz -space.

(vi) Every soft Ry Ly-space is a soft KC-space.

Proof: It is obvious.
Corollary (2.25): For a soft regular space (U, T,P) the following statements are equivalent:

() (U,,P) is a soft KC-space.

(i) (U,1,P) is asoft Tl -space.

Proof: (i) — (ii) : This is obvious by proposition ((2.14),(ii)).

(i) > (i): Let (U,7,P) be asoftfl -space, since (U, T,P) is soft regular, then (U, t,P) is a soft Tz -
space. Hence by proposition ((2.14),(i)), (U, t,P) is a soft KC-space.

Theorem (2.26): For a soft TZ -space (U, 1,P) the following statements are equivalent:
(i) (U, 7,P) is a soft LC-space.
(ii) (U,7,P) isasoft L;-space and a soft L, -space.

Proof: (i) — (ii) : This is obvious by theorem ((2.5),(i)).
(i) > (i) : Let (L,P) be a soft Lindeléf setin U and X & (L, P). To prove that X & cl((L,P)). Since
(U,7,P) is a soft fz -space, then Vye(L,P),3 (V,P)y €T such that ye(V,P); and
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X & cl((V,P)y). Hence {(V,P); :y € (L,P)} is a soft open cover of (L,P). Since (L,P) is soft
Lindelof = 3 {(V,P);/H}HGN is a countable soft subcover of (L,P). Thus

LP) & (Jv.P)y & [Jel((V.P);. ). Foreach neN, (L,P)hcl((V,P);,n) is soft Lindelof.
neN neN
Since (U,t,P) is a soft L,-space, then cl[(L,P)ﬂcl((V,P);n)] is soft Lindelof. If

(W,P) = Ucl[(L,P) ﬁcl((V, P);n )], then (W, P) is soft Lindelof F, -closed set in U, but (U,7,P)
neN

is a soft L -space, then (W, P) is soft closed and X & (W,P), hence X & cl((L,P)). Thus (L,P) isa

soft closed set in U . Therefore (U, 7,P) is a soft LC-space.

Corollary (2.27): For a soft Lindelof Tz -space (U, 1,P) the following statements are equivalent:
(i) (U, ,P) is a soft P-space .

(i) (U,7,P) is asoft LC-space.

(iii) (U,7,P) isasoft L;-space and a soft L, -space.

Proof: This is obvious by proposition (2.19) and theorem (2.26).

Corollary (2.28): For a soft regular L; L,-space (U, t,P) the following statements are equivalent:
(i) (U,7,P) is a soft LC-space.

(i) (U,1,P) isasoft fl -space.

Proof: (i) — (ii): This is obvious by proposition ((2.15),(ii)).

(i1) = (i) : This is obvious by theorem (2.26).

Corollary (2.29): For a soft Ry Ly L,-space (U, 1,P) the following statements are equivalent:
(i) (U,7,P) is a soft LC-space.

(i) (U,7,P) is asoft T; -space.

Proof: (i) — (ii): This is obvious by proposition ((2.15), (ii)).

(ii) — (i) : This is obvious by theorem (2.26).

Corollary (2.30): For a soft discrete space (U, T,P) the following statements are equivalent:

() (U,7,P) is asoft LC-space.

(i) (U,7,P) isasoftL,-space.

Proof: It is obvious.

n
Theorem (2.31): If (U,7,P) is a soft topological space and Y U, Y=UYi, where Y;,
i=1

i=12,...,n are soft closed LC-subspaces of U, then Y is a soft LC-subspace.

Proof: Let (L,P) be a soft Lindel6f subset of Y, then 3?1 ﬁ(L, P), i=12,...n are soft closed in
(L,P) which is soft Lindel6f so S?i h(L, P), i=12,...n are soft Lindel6f subset of f{i i=12,...n.
Since ?i , 1=212,...,n is a soft LC-subspace, then i?i ﬁ (L,P) is a soft closed in ?i ,i=12,....,n. Since
?i ,1=12,....n is soft closed in fj,then f{i ﬁ(L,P) ,1=12,....,n is soft closed in U. But (L,P) =

n

U({(i ﬁ(L, P)), so (L,P) is soft closed inU and also inY . Hence Y is a soft LC-subspace.

i=1

Proposition (2.32): Every soft Lindelof L;-space is a soft P-space.

Proof: Let (A,P) be asoft F;-closed set in U > (A,P)= U(Fn,P) , Where (F,,P) is soft closed
neN

in U,VneN. Since (U,7,P) is soft Lindelof, then by theorem (1.15), (E,,P) is soft Lindel6f in
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U, VneN. Hence (A,P)= U(Fn,P) is soft Lindelof in U by proposition (2.18). Since (U, ,P)
neN

is a soft L, - space, then (A,P) is soft closed in U. Thus (U, 7,P) is asoft P-space.

Proposition (2.33): For a soft Lindel6f Tz -space (U, 7,P) the following statements are equivalent:

(i) (U,,P) is asoft LC-space.

(ii) (U,7,P) is asoftL,-space.

Proof: (i) — (ii) : This is obvious by theorem ((2.5), (i)).

(i) > (i): Let (U,t,P) be a soft L;-space, since (U,7,P) is a soft Lindelof space, then by

proposition (2.32), (U, t,P) is a soft P-space. Since (U, 7,P) is a soft fz -space, then (U,7,P) is a

soft LC-space by theorem (2.16).

Proposition (2.34): For a soft Q-set space (U, 7,P) having a soft dense Lindel6f subset the following

statements are equivalent:

(i) (U, ,P) is a soft P-space.

(ii) (U,7,P) is asoft Lindelof and a soft L;-space.

Proof: (i) — (ii): If (U,,P) is a soft P-space, then (U, 7,P) is a soft L;-space. Since (U, T,P) isa
soft Q-set space, then by corollary ((2.10),(iii)), (U, 7,P) is a soft LC-space, hence (U, 7,P) is a soft
L, -space. Since (U, T,P) having a soft dense Lindeldf subset, then by theorem ((2.5),(vi)), (U, t,P)
is a soft Lindel6f space.

(i1) = (i) : This is obvious by proposition (2.32).

Proposition (2.35): For a soft Tz Li-space (U,7,P) having a soft dense Lindel6f subset the
following statements are equivalent:

(i) (U,7,P) is a soft LC-space.

(ii) (U,7,P) is asoft Lindel&f space.

Proof: (i) — (ii): If (U,7,P) is a soft LC-space, then (U,7,P) is a softL,-space. Since (U,<,P)
having a soft dense Lindel6f subset, then by theorem (2.5),(vi)), (U, T,P) is a soft Lindel6f space.

(i) > (i): Let (U,t,P) be a soft Lindel6f space, then by theorem ((2.5),(vi)), (U, t,P) is asoft L,-
space. Since (U, t,P) is a soft fz L, -space, then by theorem (2.26), (U, 7, P) is a soft LC-space.
Proposition (2.36): For a soft Lindel6f Q-set space (U, T,P) the following statements are equivalent:
(i) (U, 7,P) is asoftLq-space.

(i) (U,7,P) isasoft L,-space and a soft P-space.

Proof: (i) —> (ii): Let (U,t,P) be a soft L;-space, since (U,7,P) is a soft Lindeldf space, then by
proposition (2.32), (U, T,P) is a soft P-space. Since (U, ,P) is a soft Q-set space, then by corollary
((2.10),v), (U,7,P) is asoft L, -space.

(i1) = (i) : This is obvious by theorem ((2.5),(ix)).

n
Theorem (2.37): If (U,t,P) is a soft topological space and YZ U, Y=UYi, where Y;,
i=

i=12,...,n are soft closed L, -subspaces of U , then Y is a soft L, -subspace.

Proof: Let (L,P) be a soft Lindel6f subset of f{, then S?i ﬁ(L, P), i=12,...,n are soft closed in
(L,P) which is soft Lindel6f, so f{i ﬁ(L, P), i=12,...,n are soft Lindel6f subset of f{i i=12,...n.
Since S?i, i=12,...n is a soft L,-subspace, then cl({(i ﬁ(L,P)) is a soft Lindel6f in

Y:,i=12...n. Hence cl(Y; N(L,P)),i=12...n is soft Lindelsf in Y. But
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n n
cl(L.P)) = cl(J(¥; N(L,P) = Jel((Y; N(L,P))), 50 cI((L.P)) is soft Lindelof inY . Hence Y is
i=1 i=1
a soft L, -subspace.
Theorem (2.38): For a soft RqP-space (U, t,P) the following statements are equivalent:
(i) (U,7,P) is a soft LC-space.
(i) (U, 7,P) is a soft KC-space.
(iii) (U,T,P) is a soft Ty -space.
(iv) (U,7,P) is asoft T, -space.
(v) (U,7,P) is asoft L3-space.
Proof: (i) — (ii) : This is obvious by proposition ((2.15),(i)).
(i) > (i): Let (U,7,P) be a soft KC-space, since (U, 7,P) is a soft Rq-space, then by proposition
((2.14),(ii)) and definition (2.22), (U, T, P) is a soft T, -space, since (U, T,P) is a soft P-space, then by
theorem (2.16), (U, T,P) is a soft LC-space.
(i1) — (iii) : This is obvious by proposition ((2.14),(ii)).
(iii) > (i) : Let (U,7,P) be a softfl -space, since (U, t,P) is a soft Rq-space, then (U,7,P) is a
soft Tz -space by definition (2.22). So (U, 7,P) is a soft KC-space by proposition ((2.14),(i)).
(iii) > (iv) : Let (U,T,P) be a soft Tl-space, since (U,,P) is a softR;-space, then (U,7,P) is a
soft Tz -space by definition (2.22).
(iv) — (iii) : It is obvious.
(iv) = (v) : Let (U,7,P) be a soft TZ -space, since (U, t,P) is a soft P-space, then (U, T,P) is a soft
LC-space by theorem (2.16), so (U, 7,P) is a soft Ly-space.
(v) > (iv) : Let (U,7,P) be a softLs-space, then (U,7,P) is a soft fl—space. Since (U,7,P) is a
soft Ry -space, then by definition (2.22), (U, 7, P) is a soft Tz -space.
Theorem (2.39): For a soft Tz L,-space (U, t,P) the following statements are equivalent:
(i) (U,,P) is a soft LC-space.
(ii) (U,7,P) isasoft L,-space.
(iii) (U,7,P) is asoft Ly-space.
(iv) (U,7,P) is asoft L,-space.
Proof: (i) — (ii): This is obvious by theorem ((2.5),(i)).
(i1) = (i) : This is obvious by theorem ((2.5),(iii)) and theorem (2.26).
(i) — (iii) : Let (U,7,P) be a soft L,-space, since (U,7,P) is a soft L;-space, then (U,7,P) is a
soft L,-space by theorem ((2.5),(iii)). Since (U,7,P) is a softfz -space, then by theorem (2.26),
(U,7,P) is asoft LC-space. Hence (U, 7,P) is asoft Ly-space by theorem ((2.5),(i)).
(iii) — (i) : This is obvious by theorem ((2.5),(iv)).
(iii) = (iv) : Let (U,7,P) be a softL;-space, since (U,t,P) is a soft L;-space, then by theorem
((2.5),(ii)) , (U, 7,P) is a soft LC-space. Hence (U, 7, P) is a soft L, -space by theorem ((2.5),(i)).
(iv) > (iii) : Let (U,7,P) be a soft L,-space, since (U,7,P) is a soft Tz L,-space, then (U, 7,P)
is a soft LC-space by theorem (2.26). Hence (U, t,P) is a soft Ly-space by theorem ((2.5),(i)).

2098



Mahmood Iragi Journal of Science, 2018, Vol. 59, No.4B, pp: 2089-2099

References

1. Molodtsov, D. 1999. Soft set theory-First results. Computers and Mathematics with Applications,
37(4-5): 19-31.

2. Shabir, M. and Naz, M. 2011. On soft topological spaces. Computers and Mathematics with
Applications, 61(7): 1786-1799.

3. Molodtsov, D., Leonov, V. Y. and Kovkov, D. V. 2006. Soft sets technique and its Applications.
Nechetkie Sistemy Myagkie Vychisleniya, 1: 8-39.

4. Rong, W. 2012. The countabilities of soft topological spaces. International Journal of
Mathematical and Computational Sciences, 6(8): 952-955.

5. Das, S. and Samanta, S.K. 2012. Soft metric. Annals of Fuzzy Mathematics and Informatics,1-18.

6. Cagman, N., Karatas, S. and Enginoglu, S. 2011. Soft topology. Computers and Mathematics with
Applications, 62: 351-358.

7. Hussain, S. and Ahmad, B. 2015. Soft separation axioms in soft topological Spaces. Hacettepe
Journal of Mathematics and Statistics, 44 (3): 559-568.

8. Yiuksel, S., Guzel Ergul, Z. and Tozlu, N. 2013. On Soft Compactness and Soft Seperation
Axioms. Applied Mathematics and Information Sciences.

9. OZKAN, A. 2017. Decomposition of Hyper Spaces of Soft Sets. Isdir University Journal of the

Institute of Science and Technology,7(1): 251-257.

2099



