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1. Introduction

Soft set was created by Molodtsov (1999) in order to deal with
challenges arising from incomplete information. He had indicated
a few applications of soft theory for finding solutions of problems
in economics, medical science and so on. Recently, there has been a
significant increase in the number of papers published on soft sets
and their applications in various fields (Al-Shami and Abo-Tabl,
2021, Alzahrani et al., 2022). Soft sets and their applications have
advanced significantly in recent years (Alzahrani et al., 2022;
Fatimah and Alcantud, 2021). The concept of S s was introduced
by Shabir and Naz (2011), who study them as existing in an initial
universe with a fixed set of parameters. Furthermore, (Maji et al.,
2003) presented various operations on soft sets, and so far, several
of the fundamental features of these operations have been
exposed. Soft open (#0) sets, soft interior, soft closed sets, soft clo-
sure, and soft separation axioms were defined by the authors. M-
open sets were introduced into general topology by (EL-Maghrabi
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and AL-Juhani, 2011). The purpose of this article is to conduct a
theoretical investigation of the new set termed Mo and . Mc sets
over &1s and to analysis some of their properties. Also, in this
research, we express soft operations by ‘~’, soft closed (c) set,
soft open cover by %o cover.

Throughout this entire article, we will refer to U; as an initial
universal set, (Uy, T, H) is a #’1s and (Fy,Hy) is a soft set over U;.

2. Preliminaries

Except where else stated, U; and W denoted a .#’ts with (Uy, T,
S) and (W,v, T). Additionally, a soft mapping f: U; — W, since f: (Uy,
T,S) »(W,v, T), u: Uy — W and p:S — T denote assumed mappings.

Definition 2.1 Maji et al., 2003. If (F1,Hy) and (F,, D) are two soft
sets over universe Uy, then (F;,H;) U (F, D) = (V,]) is a soft set, where
_] = Hl JD

Fl(S) lf seH{-D
V(s) =< Fa(s) if seD-H,
Fi(s)UFy(s) if seHnND

And(Fi,Hy) (1 (F2, D) =(V,J) is a soft sets defined as ] = H;AD, and
V(s) = F1 (s) A Fa (s), Vs €].

Theorem 2.1 (Shabir and Naz, 2011). Any union of o sets is 0 set
and finite intersection of ¥c sets is .#c set.
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Definition 2.2 (Zorlutuna et. al, 2012). If (U,, 1, H{) be a 1s and
(F3, Hy) be a soft set, then:

(i) The soft closure of (F,, Hy ) is S cl(F2, Hy) = n{(D, H,): (D, H;) is
scset and (F,, H;) C (D, Hq).

(i) The soft interior of (F,, Hy) is s~int(F,, H;) =U{(D, H;): (D, H;)
is 70 set and (D, H;) C (F,, H1)}.

Theorem 2.2 Zorlutuna et al., 2012. Consider (Uy, t, Hy) is a 715,
((F1,H1) and (F,, Hy)) are soft sets, then:

(1) (Fl,Hl) is ¢ set iff (F],H]) = S~C1(F1,H1).
(11) (Fz, H]) is %o set iff (Fz, H]) = s~int(F2, H] )

Remark 2.1 Li, 2011. If (F;,D) and (V, D) are arbitrary-two soft sets
in (Uy, 7,D), then Up - ((F1,D) N(V,D)) = (Up — (F1,D)) U (Up — (V.D)).

Akdag and Ozkan (2014a,b) defined soft (pre-open(closed), o-
open(closed), Chen (2013) defined soft (semi-open(closed)) and
Arockiarani and Arokialancy (2013) defined soft (regular open
(closed), B-open(closed)) sets, for example.

Definition 2.3. A soft set (F1,K) in a &’ts (Uy, 1, K) is called a soft
regular open set (resp. soft regular closed) set if (F1,K) = int(cl(F1,K))
[resp., (F1,K) = cl(int(Fq,K))].

3. M-open and M-closed soft sets

We define soft 0-semi-open and Mo sets in .#ts and study
some of their characteristics.

Mukherjee and Debnath (2017) defined soft (8-pre open
(closed), 3-pre interior and §-pre closure) sets, for example.

Definition 3.1. A soft (F1,H) in a &ts (U4, 1.5) is called soft 5-pre
open (8-pre) open set iff (F1,H) C int(cl,(F;,H)).

Definition 3.2. A soft (F1,H) in a &ts (Uy, t,S) is called:
(i) soft 6-semi (#’0-semi) open set iff (F;, H) C cl(inty (F;, H)).
(ii) #0-semi (0-semi) closed set iff (F;, H) O int(cly (F;, H)).
Definition 3.3. In a ¥’ts (U4, 7, H) a soft set (F1,H) is called:

(i) soft M-open (briefly, ’Mo) set if (F;,H) C cl(inty(F;,H)) U
int(cls(Fy, H)),

(ii) soft M-closed (briefly, ’Mc) set if ((F;,H) 2 int(clg(F;,H))
Acl(ints(F, H)).

Remark 3.1. According to Definitions 3.3, soft near open sets can be
linked as in Fig. 1 as:

In the next example, we will prove that Mo se is not &5-
preopen.

S6-open ——pS3-open

/

S0-semi open Sd-preopen  Sd-semi open

VAN

SM-open — Soft e-open

Fig. 1.
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Example 3.1. Let U;={u,, s, Us},S={s1, so} and T ={$, Uy, (F1.S)(F2,
S), (F3,5), ..., (F7,S)} where,

Fi(s1) = {uy, w2} Fi(s2) = {uy, uz}
Fy(s1) = {uz} Fx(s2) = {uy, uz}.
F3(s1) = {uy, us} Fa(s3) = {u;}.
Fy(s1) = {uz} Fa(s2) = {u1}.

Fs5(s1) = {uy, ux} Fs(sz) =U.

Fo(s1) = U Fg(s2) = {uy, uz}.

F7(s1) = {uy, us} Fs(sz) = {uy, us}.

(U1, 7, S) is a #1s, and &c sets are Uy, ¢, (Fy, S), (Fa, S), (Fs, S)S,

..y (F7, S)%.

Let (F1 H1)= {(hq, {us, u2}, (hy, {uz}), (hs, {uy, us})}. Then.

cl(inty (Fq, Hy)) U int(cls (Fy, Hy)) = U; and (F1,H;) Ccl(inty(-
Fi,H;)) U int(cls(Fy,H,)), therefore, (F;, H,) is Mo set but not
& d-preopen.

Theorem 3.1. For a soft set (F1,K) in a ¥ts (Uy, 1, E), then.
(i) (F1,K) is a Mo set iff (F;,K)" is a #Mc set.

(ii) (F1,K) is a #Mc set iff (F1,K) is a Mo set.
Proof. Obvious.

Definition 3.4. If (Uy, 7,5) is a &°ts and (F,H,) is a soft set, then.

(i) ¥M-closure of a soft set is defined as Mcl(Fy,H;) = N{(V,
H{)2>~ (F1,H): (V,H) is a #Mc set of U, }.

(ii) &’M-interior of a soft set is defined as &’"Mint(F;, H;) = U{(Fa,
H;) C(F1,Hy):(F5, Hy) is a ¥Mo set of Uy }.

Theorem 3.2. Let (F,,H;) be an arbitrary soft set in a #1s. Then,

(i) ¥Mcl(F,H,)° = U;-¢Mint(F, H,),
(ii) &Mint(Fy,H;) = U; -¢Mcl(F1, Hy).

Proof. (i) Let Mo set (Fy, Hy) C (F1,H;)and &Mc set (F1,H) C (V,
H,). Then oMint(F;,H;) =0{(V, H;)": (V, H;) is &Mc set and
(F1,Hi)'C (Q H1)}=U; A {(Q H1): (Q Hy) is #Mc set and (Fy,Hy)
“C (Q Hp))= Uy - <Mcl(F;,H). So, ¥Mcl(F1,H,) = Uy - &Mint
(F1,Hy).

(ii) Let (F, Hy) be a #Mo set. Then for a #Mc set (F1,H;) C (F,,
Hy)S

(Fy, Hy) C (F1,Hy)S. Now, #Mcl(Fy, Hy) = A {(Fa, Hy): (F2, Hp) is
a Mo set (F», Hy) C (F1, Hi)" = Uy - G{(Fa, Hy): (Fa, Hy) is a ¥Mo
set and (F,, H;) C (Fi,H;)}=U; - ¢Mint(F;,H;). So, Mint
(F1,H1)¢ = Uy - Mcl(Fy, Hy).

Theorem 3.3. In a &ts (Uy, 1,5), a soft set (F1,Hy) is a &’Mc (resp.
,,(/MO) lff(F],H]) = f/MCl(F],H]) (resp. (F17H1)= L(/}Mint(FhH]).

—— Soft semi- open — Soft y-open — . soft B-open
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Proof. Obvious.

Theorem 3.4. In a 9ts, the next are hold:

(i) #Mcl(¢) = ¢,

(ii) Mint(¢) = p,

(iii) #Mcl(F1,H) is a #Mc set,

(iv) #Mint(F{,H) is aMo set,

(v) SMcl(Fy,H) C & Mcl(Fy, H)if (F1,H) C (F2,H),

(vi) #Mint(F1,H) C #Mint(F,, H)if (F1,H) C (Fa,H),
(vii) #Mcl(Mcl(F;,H)) = #Mcl(F;, H),
(viii) ’Mint(’Mint(F;,H)) = #Mint(Fy, H).

Theorem 3.5. In a ¥ts (U, 1,5), we have.

(l) <Mcl ((G],K]) J(Gz, K] )) 2~ ,yMCI(GhK]) G c(/MCl(Gz, K] )
(i) SMcl((G, K1) A (Ga, K1) © 9Mcl(Gy, K1) (7 #MCcl(Ga, K1)

Proof. (l) Since (G],I(]) E ((G]K]) 9] (Gz, K])) or (Gz, I(]) Z
((G],K]) J (Gz, K])), then yMCl(G],K]) E yMCl((G]K]) J (Gz,

K])) or ,,(/)MCI(Gz, K]) C/ :VMCI(G]./K]) 9] (Gz. K]))

Therefore, Mcl((G1,K1) U (Ga, K1) 2 9Mcl(Gy, K1) U SMcl(G,,
K1)
(ii)Similar to (i).

Theorem 3.6. In a ~1s (Uy, 1,5), we have.

(i) «Mint(L,,H) J (L, H)) 2 ’Mint(L;,H) U #Mint(L;, H)
(i) #Mint((Ly,H) N (Lo, H)) € Mint(L;, H) N Mint(Ly, H)

Proof. Obvious.

Theorem 3.7. If (F1,H) is a &Mc set, then the next are hold:

(i) If intg(F1, H) = ¢, then (F,H) is a &5-preopen set.
(ii) If cls(F1,H) = ¢, then (Fy,H) is a #6-semiopen set.
Proof. Obvious.

Theorem 3.8. In a ¥ts (U, 1,5), we have.

(i) The union of any .#Mo sets is a .#Mo set,
(ii) The intersection of any .%’Mc sets is a ’Mc set.

Proof. (i) Consider {(F;,H)y:o € A, an index set} is a collection of
Mo sets, hence for each o, (F1,H) ,, C [cl(int,(((F1,H) 4)) Uint
(cls((Fy,H) 4))].Taking the union of all such relations we get,J{(F;,H)
»} C Olcl(inty((F1,H) »)) Uint(cls((F1,H) «))] C .

[cl(into( U(Fy, H) o)) Uint(cls( U(Fq, H) &))]. Thus U(Fy, H) o is Mo
set.
(ii) As (i) by taking the complements.

Remark 3.9. The finite union (resp. intersection) of ¥Mc (resp. ¥Mo)
sets need not be a &Mc set.

Example 3.10. ConsiderU;={uy, Uy, usz},S={s1, s} and © ={$, U, (Fy,
S),(F2,S), (F3,5)}, where

(F1, S) = {(s1.{u1}), (52, {u2)}, (F2, S) = {(s, U), (s2, {u2})}.
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(F3, S) = {(s1,{u1}), (52, U1)}.

(U1, 7, S) is a 71s. So, the soft sets (G, S), (G2, S) which defines
as (G1, S) = {(s1,{uz}), (s2, {w1})} and (Ga, S) ={(s1,{u1, uz}), (s2, {u1})}
are Mo sets, but (G4, S) 1 (G2, S)=(K, S) is not a Mo set.

And, the soft sets (Gs, S) and (G4, S) which defines as(Gs, S) =
{(s1.{u1}), (s2, {w1})} and (Ga, S) ={((s2, {u2})} are #Mc sets, but
(G3, S) U (Gg, S)= {(s1,{u1}), (52, {uq, uz})} =(M, S) is not a #Mc set.

Theorem 3.11. In a ¥’ts (U, 1,H), we have:

(i) Each &°3-preopen set is ’Mo.
(ii) Every 0-semi-open set is %’Mo.

Proof. (i) Consider (Fy,H) is a soft 6-preopen set in a ¥ts (Uy, T,H).
Thus,

(Fy,H) Cint(cly (F;,H)), therefore (F;,H) C [int(cl; (F1,H))J
ints (F;,H))] C [int(cls (F;,H))J cl(ints (F;,H))]. Hence, (F;,H) is
a Mo set.

(ii) Suppose that (Fq,H) is a #06-semio-penset in a .#ts. Then,
(F1,H) Ccl(intg(F;,H)) which implies that (F;,H) C [cl(inty(-
Fy,H))Jint(F1,H)] C [cl(inty(F1, H))Jint(cls (F1,H))]. Thus (F;,H)
is a Mo set.

4. Soft M-continuity and soft M-functions

In this section, we define ¥M-continuous functions, M-
irresolute functions, #M-open function (Mof) and .#M- closed
function (%’Mcf). Also, we study some of their characteristics and
separation axioms by using Mo sets.

Theorem 4.1 Kharal and Ahmad, 2011. If f: (Uy, S) -»(W,T);

u: Uy - W, p: S— T are functions, for soft sets (F;, H), (F2, B)
and a family of soft sets {(Fy,, H 4):at € A, an index set} in the soft
class (Uy, S), then:

(D ()=a -

(2)f(U1)=Wand f /(W) = Uy,

(3)f(U aeA (Floch oc)) = (U O(e/\f(Floc: H Ot))v

(4) f (Neea (Fias H 5)) € (Noen f (Froon Ha)),

(5) If (F1, H) C (F2, B), then f (F1, H) Cf(F2, B),

Definition 4.1. A function f:(Uq, 71,S) —» (W,7,,T) is called:

(i) a #6-precontinuous (Anjan Mukherjee and Bishnupada Deb-
nath, 2017).

if f~'(F;, H) is #’8-preopen in U;, for each <o set (F;, H) in W,
(ii) a 0-semi continuous if f'(F;, H) is #6-semi-open in Uy,
for each %0 set (F;, H) in W.

Definition 4.2. A mapping f:(Uy, 11,E) » (W,75,T) is called:

(i) a ¥’M-continuous if f'(F;, H) is a Mo in U;, for each ~o
set (F;, H) in W.

(i) a ¥M-irresolute if f~'(F;, H) is a #Mo set in U;, for each
Mo set (Fy, H) in W.

Remark 4.1. According to the above discussion, every & & -pre con-
tinuous mapping and ¥-semi continuous mapping is clearly M-
continuous.

Theorem 4.2. For a mapping f:( Uy, T 1, S) (W, t 2, T), the state-
ments that follow are equivalent.:
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(i) f is a M-continuous.

(ii) For each soft singletonP’! € U;and each %o set (F;, H) in W,
where f (Pf)C (F;, H) 3 a Mo set (F,, H) in U, since
P} (F;, H) and f ((F,, H)) € (Fy, H)

(iii) £~ (F1, H) = cl(into(f ' (F1, H))Jint(cls (f'(F,
o set (F;, H) in E.

(iv) The inverse image of every &c set in E is &’Mc set.

(v) di(into(f " (Fy, H))Aint(cls (f ' (F1, H)) C f'((cl (Fy,
every soft set (F;, H) CW.

(vi) f[cl(into(F2, H)Nint(cls (F2, H))] C cl(fiF,
set (F,, H) in Uj.

H))), for each

H))) for

H)), for each soft

Proof. (i) =(ii). Suppose that the singleton set P}' in U and each %o
set (Fq, H) in Wsincef(Pf‘) 'C (F4, H). Where f is &’M-continuous,
hence P} € f'(f (P§' ,)) €

A

f~'(F1, H). Suppose that (F», H) = f ' (F;, )which is a Mo set in
U,. So, we have P €(F,, H). Now, fiF,, H)=f(f '(F;, H)) C~ (F;, H).

(ii)=(iii). Consider (F;, H) is an arbitrary %o set in W, let Pf1 be
an arbitrary soft point in Uy, since f(P5) C (F;, H), then P! ef ' (F
H). By (ii), there is a #Mo set(F,, H) in U;, where P{' (F,, H) and f
((F2, H)) C (Fi, H). Therefore, Pi'e(Fy, H) € f'(f ((F, H)))C
fU(F1L H) € d(inte(f ™ (Fr, H)))Jint(cls (f ' (Fy, H))).

(iii)=(iv). Suppose that (F, H) is an arbitrary .#c set in W. Then
W- (F1, H) is a %0 set in W. By (iii), (f "(W- (F1, H))) C cl(inty(-
fYW- (F;, H)))Jint(cls (f'(W- (F;, H)))). This implies U;-
(f'(F1, H)) C c(into(U- £~ (F1, H)))Gint(cls (U1-f'(F1, H))C
(Ur-into(f ' (F1, H))Tint(Us - cls (f ' (Fy, H)) € [Ur-cl(int(f ' (Fy,
H)))] 0.

[Ur-int(cl; (f'(F1, H)))] and hence U- f'(Fy, H)) € Us- [c
(into(f ' (F1, H))A.

int(cls (f ' (F1,

H)))]. Hence, f'(F;, H) 3 [cl(inty(f " (F1, H)))Nint

(cls (f'(F1, H)))] then f'(Fy, H) is &Mc in U;.
(iv)=(v). Consider (F;, H) C W, therefore f~'(cl (F, H)) is #Mc
in U;. Now,

[cl(into(f~"(Fy, H))Aint(cls (F'(F1, H))C [cl(into(f ' (cl (Fy,
H)))Aint(cls (f ' (cl (Fy, H))IC f'(cl (F1, H)).

(v)=(vi). Consider (F,, H) C Uj. Put, (F;, H)=f(F,, H) in (v)
implies that [cl(inty (f '(f (F2, H)))Aint(cls (f '(f (F2, H)))] T
f’](cl(f(Fz, H))). This is implies that [cl(inty) (F,, H) Aint (cls (F3,
H))] C f~'(cl(ftF2, H))), hence, f [cl(inty(F2, H))Aint(cl; (F2, H))] €
cl(flFz, H)).

(vi)=(i). Consider (F,, H)C W is a o set, let (F, H) = f~ (Fl, H)
and (F,, H) =W-(F,, H). Then f [cl(inty(f ' (F1, H)))mnt(clb (F(Fy,

H))IC d(f (F'(Fi, H))) € cl (Fy, H) = (Fy, H).Thus, f'(Fy, H) is

%Mc in Uy, so fis #M-continuous.

Theorem 4.3. Each ¥M-irresolute mapping is .¥M-continuous.

Proof. Clearly by Definition 4.2.

Theorem 4.4. If f: (U;, t 1,S) -»(W, © 2,T) is a &M-continuous
function and.

g: (W, 1 2,T) —(E, T 3)]) is soft continuous function, then gof:
(U1, T 1,S) —»(E, Tt 3)) is.

a M-continuous function.

Proof. Suppose that (F;, H) is a %0 set in E. Now, (gof)™!
(flog™) (Fi, H) =

(Fl'H)=
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(Fig! (F, H)) Where, g is soft continuous, g~ '(F;, H) is a %0
set, then (gof)! (Fl. H) is ¥M-open in W. But f being M-
continuous, (gof)™! (F;, H) is a #Mo set in U;. Thus gof is a M-
continuous mapping.

Theorem 4.5. Iff:( Uy, 7 1,S) —(W, t 2,T) is a #M-irresolute function

and.
g:(W,12T) - (W, 13)])is a #M-continuous function., then gof:
(Ui, T 1,S) —(E, T 3)]) is also #M-continuous function.

Proof. Suppose that (F;, H) is a %0 set in J. Now, (gof)™! (F;, H) =
(flog™") (F1,H) =

(f1(g~! (Fy, H)), where g is #’M-continuous, g~
set and hence.

(gofy’! (Fy, H) is Mo in W. But f being M-irresolute, (gof)! (F;,
H) is a Mo set in U;. Thus gof is a ’M-continuous function.

L(F;,H)is a Mo

Theorem 4.6. Composition of two ¥M-irresolute functions is again
S M-irresolute.

Proof. Clear.
Definition 4.3. A function f: Uy — W is called:

(i) #M-open function (briefly, ’Mof) if the image of each ~o
set in U; is a Mo set in W,

(ii) ¥M-closed function (briefly, #Mcf) if the image of each ¥c
set in U; is a .#Mc set in W.

Theorem 4.7. Consider f: Uy - W is a soft closed function and g:
W — E is #Mcf, then gof is Mcf.

Proof. For a #c set (F1, H) in Uy, f (F1,H) is #c set in W, where g:
W-E is 9Mcf, g(f(Fi,H)) is a 9Mc set in E
,g(f(F1,H)) = (gof )(F1,H) is a #Mc set in E. Hence,gof is #’Mcf.

5. Soft M-separation axioms

In this section, soft M-separation axioms has been introduced
and investigated with the help of Mo sets. Also, some properties
of M- separation axioms are studied.

Definition 5.1. A &’ts (U4, 1,S) is called a $M-Ty. space if for every
pair of soft points P!, Pz of Uy and P!, #P}?, there exists a Mo set
(,G) since P (J,D) and P{? ¢ (J.D) or P}'¢ (J.D) and P}?€(J.D).

Theorem 5.1. A ¥1s (Uy, 1,5) is a #M-Ty-space, if the ¥M-closure of
two distinct soft points are distinct.

Proof. Consider P{' and P{?are two soft points andP{' #P}? with
distinct ’M-closure in a &1s (U;, 1,5). If possible, let P! € #Mcl
{P}2}, then ¥Mcl{P}'} C ¥Mcl{P?} which is a contradiction. So,
P51 ¢’ Mcl{P} Ywhich implies (’Mcl{P' })° is a Mo set containing
P but not Pj?, therefore (Us, T, E) is a #M-T, structure.

Definition 5.2. A #1s (Uy, 1,S) is called a #M-T,if for arbitrary-two
soft points P{', Pi?o fUy and Pf', #Pj2, there exist Mo sets (L,H) and

we
(QD) such that P} e (LH), P} ¢ (L,H)and Pjz€ (QD),P}'¢ (Q.D).

Theorem 5.2. Consider f: U;—»W is an injective &’M-continuous
mapping and W is a soft T;. Then U, is M-T;.
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Proof. Suppose that W is a soft T;. For arbitrary-two soft points
P, Piz0 f Uy and P! #P}?, there exist 70 sets (LH) and (QH) in W
since, f (P}') € (LH), P2 ¢ (L,H)and f (P}?) € (QH)f (P}') ¢ (QH).
Where f is an injective #’M-continuous function, we have f' (L,
H) and f' (QH) are Mo sets in U;. Hence U; is a #M-T;.

Definition 5.3. A 715 (U4, 1,5) is called a $M-T, (% M-.

Hausdorff) if For every-two soft points P{', P20 f U; and P},
#P‘Ff, there exist disjoint ¥’Mo sets (L,H) and (A,D) where Pf1 e (L,
H) and P}? € (AD).

Theorem 5.3. If f: (U, © 1, S) —(W, t 2, S) is an injective M-
continuous function and W is a soft T,, then Uy is a $M-Ts.

Proof. Obvious

Definition 5.4. A ¥1s (U, 1,S) is called a #M-regular if for every &’c
set (F1,H) of Uy and every soft point Pf‘ € Uy — (F1,H), there exist
disjoint Mo sets (L,H) and (Q,B) where Pf‘ e (LH) and (F;, H) C (Q
B).

Definition 5.5. A #M-regular M-M-T;-space is called ¥M-Ts.

Theorem 5.4. Iff: (Uy, T 1,5)— (W, T 2, S) is a ¥M-continuous closed
injective function and W is soft regular, then U, is ¥M-regular.

Proof. Consider (F, H) is a soft closed set in W with a soft point
Pi2¢ (Fy, H). Take.

Pff =f(P). Since W is soft regular, there exists disjoint o sets
(LH) and (J,B) since , P! €(LH), Pi? = f (P{') e ALH) and (F1,H) C f
(J,B) such that f (LH), f(J,B) and f(LH) A f(J,B)= ¢ are o sets.
Thus, f~' (F;, H) € (J.B). Where f is &’M-continuous, f~'(F;, H) is
a ¥Mc set in U; and Pf‘ etf’](F], H). Hence U; is #M-regular.

Definition 5.6. A ¥°ts (U4, 1,5) is called a #M-normal if for each two
disjoint ¢ sets (F1, H), (V,B) and (F1, H) A(V,B) = ¢ of U4, there exist
pair of ¥’Mo sets (L,H) and (Q,B) where (Fy, H) C (L,H), (V,B) C (Q,B)
and (L,H) N(Q,B) = ¢.

Definition 5.7. A ¥’M-normal T;-space is said to be YM-M-T,.

Theorem 5.5. Iff: (Uy,71,S) (W, 12, S) is a ¥M-continuous closed
injective mapping and W is soft normal, then U, is ¥M-normal.

Proof. Let W be a soft normal space, (F;,H) and (V,D) be #c sets
in U;, where (F1,H) N (V,D)= ¢. Since f is soft closed injection,
f(F1,H) and f( VD) are c sets in W and f{Fy,H) N f(V,D) = ¢,
but W is soft normal, there exist Mo sets (L,H) and (Q,B)in W
where f(F;,H)C Lf(V,D)C Q and LAQ=¢. Thus we obtain,
(Fy,H) € f (L), (v\D)C f'(Q) and f (L AQ)= ¢, where f is
M-continuous, f'(L) and f'(Q) are ¥Mc sets. Hence U; is
%¥M-normal.

6. Soft M-connectedness and soft M-compactness

The investigation of compactness (which is based on open sets)
for a 1s was started by Zorlutuna et al. (2012). Peyghan et al.
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(2012) defined and investigated the concept of soft connectedness
in &1s. This section is objective to present M-connectedness in
1s and to characterize it. Finally, we discuss the properties of
M-compactness in a #Ts.

Definition 6.1. A soft subset (F{,H) of a ¥ts (U, 1,5) is .¥M-
connected iff (F1,H) can’t be written as the union of two non-empty
disjoint Mo sets.

Theorem 6.1. Let g : U; — Y be a surjection ’M-continuous map. If
(V,H) is ¥M-connected, then g(V,H) is soft connected.

Proof. Let g(V, H) be not soft connected. Therefore, there is non
empty .70 sets (Fy,H) and (F,, H) in Y, where g( V,H)= (F;,H) U (F,,
H), where g is #M-continuous, g~ 1(F;,H), g 1(F,, H) are Mo sets
in Uy and (V,H)=g '[(F1,H) U (F2, H)]= g '(F1,H) U g '(F2, H).
Hence, g~'(F1,H) and g~!(F,, H) are ¥Mo sets in U;. Thus, (V,H)
is not ¥M-connected which is in the opposition to the proposed
hypothesis. Hence , g(V, H) is soft connected.

Definition 6.2. A cover of a soft set is a Mo cover (briefly, ¥Moc) if
each member of the cover is a Mo set.

Definition 6.3. A ~1s (U, 7,E) is a ¥M-compact if each ¥Mo cover
of Uy has a finite subcover.

Theorem 6.2. ’M-continuous image of a ¥ M-compact space is soft
compact.

Proof. Consider f:(U;, T 1,S) - (W, 1 2, S) is a M-continuous
function, where (U;, T 1,S) is M-compact Sts and (W, T 2, S) is
another Sts. Let {(F2, H)y:ot € A} be S0 cover of W, therefore,{f
Y(F5,H)y: o0 € A} is Mo cover of Uy, therefore there exists a finite
subset A of A where {f'(F,, H),: o0 € A} is a Mo cover of U;. Hence,
{(F2, H)y: o€ A} is a finite Z0 cover of W. Therefore, W is soft
compact.

7. Conclusion

The authors introduce #Mc sets to study various topological
structures in %’tss, including M-continuous function, M-
irresolute function, M-compactness, ¥M-connectedness and
#M-separation axioms. Also, soft sets are important in many dis-
ciplines of mathematics. In the future, these results can be applied
to study the processes for nucleic acids “mutation, recombination
and crossover.
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