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Generalized Semi Closed Soft Multisets

V. Inthumathi!, A. Gnanasoundari? and M. Maheswari®

Abstract - In this paper, we introduce the concepts of generalized semi closed sets in soft multi topological spaces and

some of its properties are studied.

Keywords Soft multiset, Soft multi topology, Generalized semi closed soft multiset.
2010 Subject classification: 03E70, 54A05, 5/B05

1 Introduction

Multiset theory was introduced by Cerf et al. [3] in 1971. Then Yager [15] and Blizard [2] initiated
further contributions to it. Continuing this study, multiset relation and multiset function was introduced by
Girish and John [8][9]. In addition, these authors [10] [11] using multiset relations gave multiset topology.
In 1999, Molodtsov [13] introduced the concept of soft set theory as a mathematical tool for dealing with
uncertainties. In 2013, Babitha and John [1] was introduced the concept of soft multisets as a combination
of soft sets and multisets. Moreover, in [4] [5] the soft multi topology and its basic properties was given.
S. A. El-Sheikh et al.[7] introduced the notions of Some types of open soft multisets and some types of
mappings in soft multi topological spaces. The same author [6] introduced the concept of generalized
closed soft multisets in soft multi topological spaces. In this paper we introduce the concept of generalized
semi closed soft multisets in soft multi topological spaces and discuss some important properties in detail.

2 Preliminaries

Definition 2.1. [12] An mset M drawn from the set X is represented by a function Count M or Cy; defined
as Cy : X — N where N represents the set of non negative integers. The word 'multiset’ often shortened
to ‘mset’.

Definition 2.2. [12] A domain X, is defined as a set of elements from which msets are constructed. The
mset space [X]™ is the set of all msets whose elements are in X such that no element in the mset occurs
more than m times. If X = Ax,29, ..} then [X]™ = {{my/x1,ms/xs,..my/x1}

fori=1,2,3..k;m; € {0,1,2,..m}}. Henceforth M stands for a mset drawn from the mset space [X|™.

Definition 2.3. [13] Let U be an initial universe set and E be a set of parameters. Let P(U) denotes
the power set of U and A C E. A pair (F, A) is called a soft set over U, where F is a mapping given by
F:A— PU).
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Definition 2.4. [5] Let U be an universal mset, E be a set of parameters and A C E. Then, an ordered
pair (F, A) is called a soft mset where F is a mapping given by F: A — P*(U); P*(U) is the power set of
a mset U.

For all e € A, F(e) mset represents by count function Cpy : U* — Nwhere N represents the set of
non-negative integers and U* represents the support set of U.

Let U = {2/x,3/y,2/z} be a mset. Then, the support set of U is U* = {x,y, z}.

Definition 2.5. [5] For two soft msets (F, A) and (G, B) over U, we say that (F, A) is a sub soft mset of
(G, B) if:
1. AC B,
Q.CF(G)(.I) < Og(e)(l’), VexeU* Ve € ANB.
We write(F, A)C(G, B).

Definition 2.6. [5] Two soft msets (F, A) and (G, B) over U are said to be equal if (F,A) is a sub soft
mset of (G, B) and (G, B) is a sub soft mset of (F,A).

Definition 2.7. [5] The union of two soft msets (F, A) and (G, B) over U is the soft mset (H,C), where
C =AUB and C)(z) = maz{Cr) (), Cae)(x)}, V e € AU B,V € U*. We write (F, A)U(G, B).

Definition 2.8. [5] The intersection of two soft msets (F, A) and (G, B) over U is the soft mset (H,C,
where C = AN Band Cyey(x) = min{Cr)(x), Cae(x)}, Ve € ANB Vo € U*. We write(F, A)N(G, B).

Definition 2.9. [5] A soft mset (F, A) over U is said to be a null soft mset denoted by o if for all
e€ A F(e) = ¢.

Definition 2.10. /5] A soft mset (F, A) over U is said to be an absolute soft mset denoted by U iof for all
ec A, Fle)=U.

Definition 2.11. [5] The difference (H, E) between two soft msets (F, E) and (G, E) over U, denoted by
(F,E)\(G, E), is defined as H(e) = F(e)\G(e) for alle € Ewhere Cyey(x) = max{Cp)(x)—Cee (), 0},
Ve e U”.

Definition 2.12. /5] The complement of a soft mset (F, A) is denoted by (F, A)° and is defined by (F, A)°
= (F°, A) where F°: A — P*(U) is mapping given by F°(e) = U\F(e) for all e € A where Cpee)(z) =
OU(I) — C’p(e)(x),Vx e U~

Definition 2.13. [5] Let X be an universal mset and E be a set of parameters. Then, the collection of
all soft msets over X with parameters from E is called a soft multi class and is denoted as SMS(X)g.

Definition 2.14. [5] Let 1 C SMS(X)g, then 7 is said to be a soft multi topology on X if the following
conditions hold:

1. ¢, X belong to T,

2. The union of any number of soft msets in T belongs to T,

3. The intersection of any two soft msets in T belongs to T.

T is called a soft multi topology over X and the triple (X, T, E) is called a soft multi topological space over
X. Also, the members of T are said to be open soft msets in X. Furthermore, OSM(X)g is the set of all
open sub soft msets of X. A soft mset (F, E) in SMS(X)gis said to be a closed soft mset in X, if its
complement (F, E)¢ belongs to T.
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Definition 2.15. [5] Let X be universal multiset, E be the set of parameters. Then:

1. 7 = {¢, X} is called the indiscrete soft multi topology on X and (X, T, E) is said to be an indiscrete
soft multi space over X.

2. Let T be the collection of all soft multisets over X. Then, T is called the discrete soft multi topology on
X and (X, 1, E) is said to be a discrete soft multi space over X.

Definition 2.16. [4] Let (X, 7, E) be a soft multi topological space over X and (F, E) be a soft multiset
over X. Then, the soft multi closure of (F,E), denoted by cl(F,E) [or (F,E)] is the intersection of all
closed soft multiset containing (F, E).

Definition 2.17. [4] Let (X, 7, E) be a soft multi topological space over X and (F,E) be a soft multiset
over X. Then, the soft multi interior of (F, E), denoted by int(F, E) [or (F, E)°] is the union of all open
soft multiset contained in (F, E).

Definition 2.18. [/ Let (X, 7, E) be a soft multi topological space over X and (G, E) be a soft multiset
over X and x € X. Then, (G, E) is said to be a soft multi neighbourhood of x if there exists a soft multi
open set (F, E) such that v € (F,E) C (G,E). The set of all soft multi neighbourhood of o, denoted by
N(a), is called the family of soft multi neighbourhoods of «,

i.e. N(a) ={(G,E): (G,E) e T,a € (G,E)}.

Definition 2.19. [7] Let (X, 7, E) be a soft multi topological space. A mapping v : SMS(X)g —
SMS(X)g is said to be an operation on OSM(X)g, if NgCy(Ng) for all Ny € OSM(X)g. The family
of all y—open soft multisets is denoted by OSM(v) = {Ng : NgCy(Ng), Ng € SMS(X)g}. Also, the
complement of v—open soft multiset is called a v—closed soft multiset and the set of all y—closed soft
multisets denoted by CSM (7).

Definition 2.20. [7] Let (X, 1, E) be a soft multi topological space. Different cases of yv—operations on
SMS(X)g are as follows:

(i) If v = int(cl), then v is called a pre-open soft multi operator. The family of all pre-open soft multisets
is denoted by POSM (X)g and the family of all pre-closed soft multisets is denoted by PCSM(X)g.

(i) If v = int(cl(int)), then v is called an a—open soft multi operator. The family of all a—open soft mul-
tisets is denoted by «OSM (X )g and the family of all a—closed soft multisets is denoted by aCSM(X)g.
(7i) If v = cl(int), then v is called a semi open soft multi operator. The family of all semi open soft multi-
sets is denoted by SOSM (X)g and the family of all semi closed soft multisets is denoted by SCSM(X)g.
() If v = cl(int(cl)), then vy is called a f—open soft multi operator. The family of all f—open soft multisets
is denoted by BOSM(X)g and the family of all B—-closed soft multisets is denoted by SCSM(X)g.

Definition 2.21. [6] A soft multiset (A, E) in a soft multi topological space (X,7,E) is said to be a
generalized closed (for short, g—closed) soft multiset if Ceyaye)(z) < Cpey(x) whenever Cye)(x) < Cpe)(2)
for allx € X*, e € E and (B, FE) is open soft multiset in X.

Definition 2.22. [1/] A sub soft mset Sg of (X, 7, E) is called clopen soft mset if it is both open soft mset
and closed soft mset.

Definition 2.23. [1/] Let (X, 7, E) be soft multi topological space. A soft multiset (F, A) is called compact
if each soft multi open cover of (F,A) has a finite subcover. Also soft multi topological space (X, T, E) is
called compact if each soft multi open cover of X has a finite subcover.
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3 Generalized semi closed soft msets

Definition 3.1. A soft mset Sgp in a soft multi topological space (X,7,E) is said to be a
generalized semi closed soft multiset(briefly gscsmset)if Csaisye)(x) < Cue(x) whenever Cgy(w)
< Cy(e)(z) for allx € X*, e€ E and Up € OSM(X)g. The set of all gscs mset is denoted by gscs(X)g.

Example 3.2. Let (X, 7, E) be a soft multi topological space with mset X = {1/x1,2/xs,1/x3}, parameter
set E = {ey, es} and topology 7 = {6, X, (F\, E), (Fy, E), (F3, E), (Fy, E)} where Fy(e1) = {1/x1,1/x3}, Fi(ey) =
{1/21,1/z3}, Fo(er) = {1/a1}, Falex) = {1/as}, Fs(er) = {2/22}, F(e2) = {2/a2}, Fier) = {1/x1,2/22}, Fi(ez
{2/x9,1/x3}. Then a soft mset Sg such that S(ey) = {1/x1,1/x3}, S(e2) = {1/x1,1/x3} is a gscsmset in

(X, 7, E).

Proposition 3.3. Every closed(resp. a-closed, semi-closed and g-closed) soft mset is a gscs mset.

Proof. 1. Let Sg be a closed soft mset and Ug € OSM(X)g such that Cgs)(z) < Cyey(x). Then
Csai(s)(e) () < Casye)(r) = Csey(x) < Cyey(x), by hypothesis and every closed soft mset is a semi-closed
soft mset. Hence Sg is a gscs mset.

2. Let Sg be an a-closed soft mset and Ug € OSM(X)g such that Cs(x) < Cye)(x). Since every
a-closed soft mset is a semi-closed soft mset, we have Cyasye) () < Caasye) () = Cse) () < Cue)().
Hence Sg is a gscs mset.

3. Let Sk be a semi-closed soft mset and Ug € OSM (X)g such that Cg)(z) < Cye)(x). Then we have
Cseisy(e) () = Cse)(x) < Cyey(x) because Sg is a semi-closed soft mset. Hence Sg is a gscs mset.

4. Let Sg be a g-closed soft mset and Ug € OSM(X)p such that Cg)(x) < Cye)(z). By assumption
and every closed soft mset is a semi-closed soft mset, we have Cyyg)e) (%) < Cusy(e)(z) < Cuey(z). This
implies Sg is a gscs mset.

Remark 3.4. Converse of the above proposition need not be true. 1. In Example 3.2, the soft mset Sg
with S(e1) = {1/x3}, S(ex) = {1/xz3} is a gscs mset but not a closed(resp. «a-closed, semi-closed) soft
mset in (X, 7, E).

2. Let (X, 7,E) be a soft multi topological space with mset X = {2/x1,2/x9,1/x3}, parameter set E =
{e1,e2} and topology T = {¢ X, (F1, E), (F3, E)} where Fi(e1) = {2/x1}, Fi(e2) = {2/a1}, Fo(er) =
{2/x1,2/29}, Fo(ea) = {2/x1,2/x2} Then a soft mset Sg such that S(e1) = {2/x2}, S(e2) = {2/x2} is a

gscs mset but not a g-closed soft mset.

Remark 3.5. The following example shows that gscs msets are independent of pre-closed soft msets and
B-closed soft msets.

Example 3.6. Let (X, 1, E) be a soft multi topological space with mset X = {2/x1,2/x9,2/x3}, parameter
set E = {e1,e5} and topology T = {¢, X, (F1, E)} where Fy(e1) = {2/x1}, Fi(es) = {2/x1}. Let Sg be a
sub soft mset of X such that S(e1) = {2/x1,2/x3}, S(ea) = {2/x1,2/x2}. Then Sk is a gscs mset but not
pre-closed and B-closed soft mset in (X, 7, FE). Let Tg be a sub soft mset of Xg such that T(e;) = {1/z1},
T(eg) = {1/x1}. Then Tg is pre-closed and [-closed soft mset but not a gscs mset in Xg.
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g-closed soft mset [-closed soft mset

7 o~

closed soft mset —_____semi-closed soft mset ——  gscs mset

. 1

a-closed soft mset pre-closed soft mset

Remark 3.7. 1. The union of gscs msets need not be a gscs mset.
2. The intersection of gscs msets need not be a gscs mset.

Example 3.8. Let (X, 7, E) be a soft multi topological space with mset X = {2/x1,2/x9,2/x3}, parameter
set B = {eq, ex} and topology 7 = {¢, X, (F1, E), (Fs, E), (Fs, E)} where Fy(e1) = {2/25}, Fi(e2) = {2/},
Fy(er) = {2/x3}, Fa(ee) = {2/x3}, Fs(er) = {2/x9,2/x3}, F3(ea) = {2/x2,2/x3}. Let Sgp and Ty be two
sub soft msets of Xg such that S(e1) = {2/xa}, S(es) = {2/x2} and T(e1) = {2/x3}, T(ea) = {2/x3}.
Then Sg and Ty are gscs msets but S U Tgis not a gscs mset in (X, 7, E).

Example 3.9. In Example 3.2, let Sg and Tg be two sub soft msets of Xg such that S(e1) = {1/x1,2/x2},
S(ex) = {1/x1} and T(ey) = {1/x1,1/x9,1/x3},T(e3) = {1/x2}. Then Sg and Ty are gscs msets but

Sg N Tg is not a gscs mset in (X, 1, F).

Proposition 3.10. Every sub soft mset of Xg is gscs-mset iff OSM(X)p C {Fg C Xg : F§ €
SOSM(X)g}.

Proof. Suppose that every sub soft mset of X is a gscs-mset. Let Ug € OSM(X)g. Since Cye)(x) <
Cu(ey(x) and Ug is a gscs-mset, Coquye)(x) < Cuey(x). Hence Ug € {Fp € Xg : F € SOSM(X)g}.
Conversely, assume that OSM (X)g C{Fr C Xg: F§, € SOSM(X)g}. Let Sg be any sub soft mset of Xg
such that Cg)(z) < Cye)(x), where Ug is open soft mset. Thus Ug is semi-closed and so Cyusye)(7) <
Cu(e)(z). Hence Sg is a gscs-mset.

Remark 3.11. Difference of two gscs-msets is not generally gscs-mset. In FExample 3.2, let Sgp and
Tg be two sub soft msets of Xg such that S(e1) = {1/x1,1/x9,1/x3}, S(ea) = {1/x1} and T(ey) =
{1/z3},T(e2) = {1/x3}. Then Sg and Tk are gscs msets but Sg \ Tk is not a gscs mset in (X, 1, E).

Definition 3.12. Let (X, 7, F) be a soft multi topological space and Sg be a sub soft mset of Xg. Then
Sk is a nowhere dense soft mset if and only if Ciny(c(s))e)(x) = Cye)(x) for allx € X*, e € E.

Definition 3.13. Let fr be a soft mset over Xg. fg is called a soft multi point over X, if there exists
e€ Eandn/z € X,1 <n <m such that

) — {n/z} ife=e1<n<m
79 {QZ) ifee E—{e}

We denote fr by [(n/x)e|g. In this case, x is called support point of [(n/x).]r, {x} is called support set of
[(n/x)e]|e and e is called the expressive parameter of [(n/x).]g. The family of all soft multi points over X
is denoted by P(X, E) or P.

i.e. P(X,E)={[(n/zi)e|p: 7€ X,e;j € E;1<n<m}.

J
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Definition 3.14. A sub soft mset (F, E) which is soft multi point is said to be singleton soft mset and is
denoted by (F, E)Z/x, forallee B, v € X* and 1 <n <m.

Lemma 3.15. Let [(n/x).]p € P(X,E). Then (F, E)Z/x is either nowhere dense soft mset or pre-open
soft mset.

Proof. Suppose that (F, E)e "/% s not a nowhere dense soft mset. Then Cint(ct({n/z}))(e)(T) # Cyey(x) and

50 [(n/x)e]E € Cint(a(qn/z)(e)(@). This implies that Cpp /i) (@) < Cing(ei(qn/a}))e)(¢). Hence (F, E)e/
pre-open soft mset.

1S a

Remark 3.16. In the notion of Lemma 3.15, we may consider the following decomposition of a given
soft multi topological space (X, 7, E), namely, P = P, U Py where P, = {[(n/z).]z € P(X,E) : (F,E)2'"
is nowhere dense soft mset} and P, = {[(n/z).|r € P(X, E) : (F, E)Z/m is pre-open soft mset}.

Definition 3.17. The intersection of all open soft msets of (X, T, E) containing Sg is called soft multi
kernel of Sg and is denoted by smker(S)g.

Theorem 3.18. A soft mset Sg of Xg is a gscs mset if and only if Csa(s)(e)(%) < Csmper(s)(e) (T)-

Proof. Assume that Sg is a gscs mset. Let [(n/2)c]p € Csas)e)(@). If [(n/2)e]p € Comrer(s)(e)(z), then
there is an open soft mset Up containing Sg such that [(n/x)c]g ¢ Cu)(z). Then we have Cyus)e) (@) <
Cu(e)(z), by hypothesis. Since Ug is an open soft mset containing Sg, we have [(n/z)c]g & Csas)e) (@),
which is a contradiction. Therefore Cyusy(e)(2) < Comper(s)(e) (¥)-

Conversely, let Csus)e)(®) < Comper(s)e)(®) and Ug be an open soft mset containing Sg. Then
Cser(s)(e) (%) < Commer(sy(e)(x) < Cuey(x). Hence Sk is a gscs mset.

Proposition 3.19. For any soft mset Sg of Xg, Cpasas))e)(T) < Csmber(s)(e) ()

Proof. Let [(n/7)c]r € Cipasais)) ) () and suppose that [(n/7)c]r & Conker(s)(e) (7). Then there is an open
soft mset U containing Sg such that [(n/z).|r € Cu(e)(z). If Cae)(z) = Cix—uy()(), then Ag is a closed
soft mset and so semi-closed soft mset. That is C,y {n/x})(e)(x) = C(fn/a}Tint(c({n/z)))e)(T) < Cae)(T).
Since Ocl ({n/z})(e )(l’) < Cscl (e) (x) < Ocl (S)(e) ( ) we have Omt cd({n/x}))(e )(ZL‘) S OSUmt(cl(S) ( ) Also
[(n/2)e]lp € Cpyey(), we have [(n/2)e]le ¢ Cpye)(x) and s0 Cina(gn/z})e)(€) # Core)(2). Therefore there
must be some point [(n/y)c]e € Cismmt(e(fn/a1))e)(€) and hence [(n/y) e € C’Ans)(e)(a:), which is a
contradiction. That is Cp,Asc(5))(e )(x) < Comker()(e) ()

Proposition 3.20. If Cpasus)) ) (T) < Cs(e)(7) then Sk is a gscs mset.

Proof. Given that Cpasu(s))e)(2) < Cse) (7). Then Cpasaisy ) () < Camer(s)e) (), since Cse) ()

Osmker(S)( )( ) NOW Oscl e)(l’) - CP scl S))(e)( ) C((PluPz)ﬁscl(S))( )(ZL‘) = C((Plﬁscl(S))G(Pgﬁscl( )))(e)( )
Csmker(s)(e) (), since Cplﬂscl(s))( ) (%) < Comrer(s)(e)(z) and by Proposition 3.19. Thus Sg is a gscs mset.

<
<

Proposition 3.21. Let Sg be a gscs mset. Then Csqs)—s)(e)(x) does not contain any nonempty closed
soft mset.

Proof. Suppose that Fg is a closed soft mset contained in Cisuis)—s)e) (). Then Cgey(x) < Cpee)(x).
Since F; is an open soft mset and Sg is a gscs mset Cyusy(e)(7) < Cpee)(x). Consequently, Cp)(z) <
Clsei(s))e(e) (x), we have Cpe) (2) < Cser(s)(e) (2)- Thus Cpey () < Cseus)n(set(s)))(e) (¥) = Co(e) () and hence
F is empty.

118 ETIST



Generalized Semi Closed Soft Multisets

Remark 3.22. The converse of the above proposition need not be true. In Example 3.2, let Sg be a sub
soft mset of Xg such that S(e1) = {1/x1}, S(ea) = {1/x2}. Then Crsais)—s)e)(x) does not contain any
nonempty closed soft mset but Sg is not a gscs mset.

Corollary 3.23. Let Sg be a gscs mset in Xp. Then Sg is a semi closed soft mset if and only if
Clsei(s)-s)(e) () is a closed soft mset.

Proof. Let Sg be a semi-closed soft mset. Then Cyys)(2) = Cs(ey(x) and so Crsas)—s)e) () = Coe) (@)
which is a closed soft mset by Proposition 3.21. Conversely, suppose that Cs(s) S)(e)( x) is a closed soft
mset. Then C(su(s)-s)(e) (%) = Cye)(2), since Sg is a gscs mset. That is Cyasye)(7) = Cs(e)(7) and so Sg
is a semi- Closed soft mset.

Proposition 3.24. If S is a gscs mset then for each [(n/x)c]r € Csas) (), Clatm/apns)e) () # Core) ().

Proof. Suppose [(n/z)c]r € Cses)e)(2) and Crugn/eyas)e) (€) = Coe) (7). Then Cse) () < Clagn/at))e(e) ()
and (cl((F, E)Z/x))c is an open soft mset. By assumption Csusye) () < Cla(n/a}))e(e)(x), which is a
contradiction to [(n/x)c]g € Csa(s)e)(x). Therefore Clei(tn/zh)As) e)( x) # Cye)().

PI‘OpOSlthIl 3.25. ]f C(cl({n/z})ﬂs 6)( ) 7& O¢ e)( ) fOT each [(n/x)e]E S Oscl(S)(e) (l’), then O(scl(S)—S)(e) (JJ)
does not contain any nonempty closed soft mset.

Proof. Let Cyue)(x) < Clsas)-s)e)(®) such that Ap be a closed soft mset. If there is an element

[(n/z)c]E € C'A(e) (z), then [(n/x)]x € Cscl(S) (z) and so C(cl({n/x})ﬁS)(e)(I) < C(AﬁS)(e (z) < C (5cl(S)—S)NS)(e )(x) =
Cy(e)(), which is a contradiction. Therefore Cae)(x) = Cy(e)(x

Proposition 3.26. If Sg is a gscs mset of Xg such that Cgy(x) < Crey(x) < Coasye) (), then Ty is
also a gscs mset of Xg.

Proof. Let Ug € OSM(X)g such that Cpe)(z) < Cye)(z). Then Cge)(z) < Cyey(x). Since Sg is a
gscs mset, we have Cyy(s)e) (@) < Cuey(@). Now Coarye) () < Csase(s))e) () = Csasye) () < Cue(x).
Therefore Tk is also a gscs mset of Xpg.

Example 3.27. Converse of the above proposition mneed mnot be true. In Example 3.2, let
Sg and Tk be a gscs mset of Xg such that S(ey) = {1/x3}, S(ea) = {1/x1} and T'(e1) = {1/x1,2/2x2}, T (e2) =
{1/x1}. Then Cre(x) £ Csacsye)(x). Thus any gscs mset of Xg need not be lie between gscs mset and
its semi-closure.

Proposition 3.28. For each [(n/x).]r € Xg, either (F, E)Z/x is a closed soft mset or ((F, E)Z/x)c is a
gscs mset.

Proof. Suppose that (F, E)2* is not a closed soft mset. Then ((F, E)2/*)¢ is not an open soft mset and
the only open soft mset containing ((F, E)2*)¢ is X itself. Therefore Csagin/zre)e) () < Cx(e(x) and so
((F, E)2")¢ is a gscs mset.

Definition 3.29. A soft multi topological space (X, T, E) is said to be soft multi partition space if every
sub soft mset of (X, T, E) is a clopen soft mset.

Proposition 3.30. If (X, 7, E) is a soft multi partition space then every sub soft mset is a gscs mset.
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Proof. Let Ug € OSM(X)g and Sg be any sub soft mset of (X, 7, E) such that Cg)(z) < C’U(e)(x).
Since Ug is a closed soft mset in a soft multi partition space (X, 7, E) and so Cyasy(e) ()
Caw)e)(®) = Cuy(e)(x). Therefore Sg is a gscs mset.

I/\
E
>
IN

Definition 3.31. A soft multi topological space (X, T, E) is said to be soft multi reqular space iff for every
closed sub soft mset Fg of Xg and every soft multi point [(n/x).]gp ¢ Fg, there exists open soft msets Gg
and Hg such that Cpey(z) < Cgey(), [(n/2)e]r € Hp, and Ccaimye) () = Core) ().

Lemma 3.32. A soft multi topological space (X, T, E) is soft multi regular iff for each [(n/x).|r € Xg and
each soft multi neighbourhood N"/m of [(n/x).]g there exists M M of [(n/x)e]e such that C 57 () <

Cxy(e) (2)-

Proof. Let (X,7,E) be a soft multi regular space. Let [(n/z).]z € Xg and let Ni/* be a soft multi
neighbourhood of [(n/x).]g. Then there exists an open soft mset G such that [(n/z).]r € Ce)(r) <
C'(e) (). Consequently, G is a closed soft mset and [(n/z)c]r & G%. So, by regularity of (X, 7, E), there
exists open soft msets Sg and Ty such that Ceeey(x) < Cge)(x), [(n/2)e]p € Tr and Cigarye)(z) =
Co(e)(x). Now, Cgere)(r) < Csie)(w) implies Crey(2) < Cgee)(2) and s0 Corye)(2) < Caseye) () =
Cgeey(x). Thus Mg/w = T’ is a soft multi neighbourhood of [(n/x).] g such that Coarye) (%) < Cairye)(z) <
Cse(ey(r) < Cgey(x) < Cney(x). Conversely, let every soft multi neighbourhood of any soft multi point
of X contain the closure of another soft multi neighbourhood of that soft multi point. Let Fg be
any closed sub soft mset of Xp and let [(n/x).]p ¢ Fg. Then F}, is open soft multi neighbourhood of
[(n/z)c]r. so, by given hypothesis there exists an open soft multi neighbourhood Gg of [(n/x).]r such
that [(n/x)e]E € Ccl(G)(e)(fL‘) S CFc(e)(ZE). But Ccl(g)(e)([E) S CFC 8)( ) implies CF )(I) < Ccl (e)( )
Thus Gg and (cl(Gg))¢ are open soft msets such that Cpey(2) < Cla)yee) (@ ), [(n/z)|g € GE and
Cla(@)enc)e) (@) = Cyey(x). Hence (X, 7, E) is a soft multi regular space.

Lemma 3.33. Let (X, 7, E) be a soft multi reqular space and let A be a compact sub soft mset of Xg.
If Gg is an open sub soft mset of Xg containing Ag, then there exists a closed soft mset Fg such that

Cae)() < Cpe)(z) < Care) ().

Proof. Since Gg is an open soft mset containing Ag, it follows that Gg is an open nbd. of each
soft multi point of Ar by [14]. Also by regularity of Xz and above lemma, for each [(n/x).]p € Ag,

there is an open neighbourhood N/* of [(n/z).] such that Cou(fye)(®) < Co(ey(). Tt is clear that the
collection {Ng/ *: [(n/x).]g € Ag} is an open covering of Ap. Since Ag is compact soft mset, there
exists finitely many points [(n1/21)e]g, [(n2/%2)e]E, - [(n/2n)e]p of Ag such that Cyey(z) < Clp_ Fe) (x)
anFI Coye(@) < Cge(z) for each i. Let Cp)(z) = C{:l(.]\Nf)(e).(x)' Then Fg is closed, being a finite
union of closed sets. Also, C 5y (%) < Cg(e)(x) for each i implies that C, " N (@ ) < C(;(e (x). Hence
Cr(e)(x) < Cae)(x). Moreover, C gy (x) < Cyy () implies that C g ( ) < (¢(2). Hence
Cae) (@) < Cpe)(2)-

Proposition 3.34. If Sg is compact sub soft mset of a soft multi reqular space (X, 7, E), then Sg is a
gscs mset.

Proof.Let Cg)(x) < Cye)(x), and Ug € OSM(X)g. Since Sg is compact sub soft mset of a soft multi
regular space (X, 7, E/),by above lemma, there exists a closed soft mset Vi such that Ca)(z) < Cy(ey(x) =
Cawye)(#) < Cyey(x) and so Cyy(s)(e)(2) < Cuy(ey(x) for all x € X*, e € E. Therefore Sg is a gscs mset.
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