International Journal of Engineering Research & Technology (IJERT)
ISSN: 2278-0181
Vol. 3 Issue 2, February - 2014

On Soft tGr-Continuous Functions in Soft
Topological Spaces

LC. Janaki, * Jeyanthi.V
1 Asst Professor, Department of Mathematics, L.R.G. Government College for Women, Tirupur-4.
2 Asst Professor, Department of Mathematics, Sree Narayana Guru College, Coimbatore-105.

Abstract: The purpose of this paper is to study soft =gr- 1. PRELIMINARIES.
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continuous function and soft mgr-irresolute function in soft
topological spaces. Also,we introduce the concepts such as soft
ngr-closure,soft wgr-interior and exhibit some results related to
soft mgr- continuity,soft ngr-open map and soft ngr-closed map
. Further, we study the relation between soft mgr-continuous
function and other soft continuous functions.
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I.  INTRODUCTION.

Molodtsov[16] introduced the concept of soft set as a new
mathematical tool.

Furthermore, D.Pei and D.Miao [19] showed that soft sets
are a class of special information systems. M.Shabir and
M.Naz [20] introduced soft topological spaces.
D.N.Georgiou and A.C. Megaritis[6], Soft Set Theory and
Topology, Applied General Topology, 14, (2013) for the
soft set theory, new definitions , examples , new classes of
soft sets and properties for mappings between different
classes of soft sets are introduced and studied. Levine[13]
Introduced g-closed sets in general topology. Kannan [11]
introduced soft g-closed sets in soft topological spaces, The
concept of n-closed sets in topological spaces was initiated
by Zaitsav[23] and the concept of ng-closed set was
introduced by Noiri and Dontchev[4]. N.Palaniappan[17]
studied and introduced regular closed sets in topological
spaces. Jeyanthi.VV and Janaki.C [8]introduced rgr-closed
sets in topological spaces. Soft semi-open sets and its
properties were introduced and studied by Bin Chen[2].
Kharal et al.[12]introduced soft function over classes of soft
sets. Cigdem Gunduz Aras et al., [3] in 2013 Studied and
discussed the properties of Soft Continuous mappings
.Recently, we introduced Soft ngr-closed sets [9]in soft
topological spaces. The concept of nga-closed,ngp-
closed,ngs-closed,n*g-closed,tgb-closed sets in topological
spaces was introduced by C.Janaki[7], Park. J.H[18], Aslim
[1], Ganes M Pandya [5] and Sreeja and Janaki[21].The
purpose of this paper is to study soft mgr-continuity on soft
topological spaces and investigate its properties.
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Definition 2.1 ([15],[16],[22])

Let U be the initial universe and P(U) denote the power set
of U. Let E denote the set of all parameters. Let A be a non-
empty subset of E. A pair (F, A) is called a soft set over U,
where F is a mapping given by F: A—P(U). In other words,
a soft set over U is a parameterized family of subsets of the
universe U. For EeA, F(€) may be considered as the set €-
approximate elements of the soft set (F,A).Clearly, a soft set
is not a set.

For two soft sets (F,A) and (G,B) over the common
universe U, we say that (F,A) is a soft subset of (G,B) if
(DAcB and (ii) for all eeA, F(e) and G(e) are identical

approximations. We write (F,A) C (G,B). (F,A) is said to be
a soft superset of (G,B) , if (G,B) is a soft subset of (F,A).
Two soft sets (F,A) and (G,B) over a common universe U
are said to be soft equal if (F,A) is a soft subset of (G,B) and
(G,B) is a soft subset of (F,A).
Definition:2.2([15],[16],[22])

For a soft set (F,A) over the universe U, the relative
complement of (F,A) is denoted by (F,A)’ and is defined by
(F,AY=(F',A), where F': A —P(U) is a mapping defined by
F'(e)= U-F(e) for all e€A.

Definition :2.3([15],[16],[22])

A Soft set (F,A) over X is said to be a Null soft set denoted
by @ or @, if for all eeA, F(e)=p(null set).
Definition:2.4([15],[16],[22])

A soft set (F,A) over X is said to be absolute soft set
denoted by A or X, if for all eeA, F(e) =X. Clearly, we have
XA, = (pAand (p/;:XA.

Definition :2.5 ([15],[16].[22])

The union of two soft sets of (F,A) and (G,B) over the
common universe U is soft set (H,C), where C = AL'B and
for all eeC, H(e) = F(e) if e eA-B, H(e) = G(e) if ee B-A
and H(e)=F(e) G(e) if e eAMNB. We write (F,A) U (G,B)=
(H,C).

Definition:2.6([15],[16],[22])

The Intersection (H,C) of two soft sets (F,A) and (G,B) over

a common universe U denoted (F,A)"(G,B) is defined as
C= ArB and H(e) = F(e) MG(e) for all esC.

Definition:2.7 ([2],[11],[15])

Let t be the collection of soft sets over X, then t is called a
soft topology on X if t satisfies the following axioms:

1) ¢, X belongto .
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2) The union of any number of soft sets in t belongs
tot.

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

The triplet (X, t, E) is called a soft topological space over
X. For simplicity, we can take the soft topological spaces
(X,t,E) as X and (Y 1,E) as Y throughout this work
respectively. Let us denote the collection of soft sets over
the universe X and Y as SS(X) and SS(Y) respectively.
Definition:2.8 ([2],[11],[15])

Let (X, 1, E) be soft topological space over X. A soft set
(F,E) over X is said to be soft closed in X, if its relative
complement (F,E)’ belongs to t. The relative complement is
a mapping F:E—P(X) defined by F'(e)= X-F(e) for all
eeA.

Definition:2.9 ([2],[11],[15])

Let (X,t, E) be a soft topological space over X and the soft
interior of (F,E) denoted by s-int(F,E) is the union of all soft
open subsets of (F,E). Clearly, (F,E) is the largest soft open
set over X which is contained in (F,E).The soft closure of
(F,E) denoted by s-cl(F,E) is the intersection of all closed
sets containing (F,E). Clearly, (F,E) is smallest soft closed
set containing (F,E).

s-int (F,E) =U{ (O,E): (O,E) is soft open and (O,E) =

(F.E)}.

scl(F,E) = N{ (O,E): (O,E) is soft closed and (F,E)C
(0,BE)}.

Definition:2.10[3]

Let (X,t,E) be a soft topological space over X, (G,E) be a
soft set over X and xeX. Then (G,E) is said to be a soft
neighborhood of x, if there exists a soft open set (F,E) such
that xe(F.E) < (G,E).

Definition:2.11 [24]

Let (X,t,E) be a soft topological space over X, (G,E) be a
soft set over X and xeX. Then (G,E) is said to be a soft
interior point of (G,E), if there exists a soft open set (F,E)
such that xe(F.E) < (G E).

Definition:2.12

A soft subset (A,E) of X is called

(i) a soft generalized closed (Soft g-closed)[11] in a soft
topological space (X,t,E) if s-CI(A,E) =  (U,E) whenever
(AE) c (U,E) and (U,E) is soft open in X.

(ii) a soft semi open [ 3]if (A,E) c s-int(s-cl(AE))

(iii))a soft regular open if (AE)= s-int(s-cl(AE)).

(iv) a soft a-open if (A,E) = s-int(s-cl(s-int(A,E)))

(v) a soft b-open if (AE) = s-cl(s-int(AE)) U s-int(s-
cl(AE))

(vi) a soft pre-open set if (A,E)  s-int(s-cl(A,E)).

(vii) a soft clopen if (A,E) is both soft open and soft closed.
The complement of the soft semi open , soft regular open ,
soft a-open, soft b-open , soft pre-open sets are their
respective soft semi closed , soft regular closed , soft a-
closed , soft b-closed and soft pre -closed sets.

The finite union of soft regular open sets is called soft -
open set and its complement is soft n-closed set.
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The soft regular open set of X is denoted by SRO(X) or

SRO(X,,E).

Definition:2.13([11])

A soft topological space X is called a soft T,,-space if every

soft g-closed set is soft closed in X.

Definition:2.14([9])

The soft regular closure of (AE) is the intersection of all

soft regular closed sets containing (A,E). (i.e)The smallest

soft regular closed set containing (A, E) and is denoted by

srcl(A,E).The soft regular interior of (A,E ) is the union of

all soft regular open sets contained in (A,E) and is denoted

by srint(A,E).

Similarly , we define soft a-closure, soft pre-closure, soft

semi closure and soft b-closure of the soft set (A,E) of a

topological space X and are denoted by socl(AE),

spcl(A,E), sscl(A,E) and shcl(A,E) respectively.

Definition:2.15 ([10],[14])

Let (F,E) be a soft set over X. The soft set (F,E) is called a

soft point denoted by ef if for the element ecE , F(e)=¢ and

F(e")=¢ for all e’eE-{e}.

Definition:2.16 ([3])

A soft set (G,E) in a soft topological space (X,t,E) is called

a soft neighborhood of the soft point e if there exists a soft

open set (H,E) such that ece(H,E)  (G,E).

A soft set (G,E) in a soft topological space (X,,E) is called

a soft neighborhood of the soft set (F,E) if there exists an

soft open set (H,E) such that (F,E)e(H,E) < (G,E).

The neighborhood system of the soft point er denoted by

N-(ef) , is the family of all its neighborhoods.

Definition:2.17([3])

Let (X,t,E) be a soft topological space over X, (G,E) be a

soft set over X and xeX. Then (G,E) is said to be a soft

interior point of (G,E), if there exists a soft open set (F,E)

such that xe(F.E) C (G,E).

Definition:2.18 ([10],[14] )

Let SS(X)a and SS(Y)g be two soft classes. Then u: X—Y

and p:A—B be two functions. Then the function fy,: SS(X)e

—SS(Y)g and its inverse are defined as

(i) Let (F,A) be a soft set in SS(X)a. The image of

(F,A) under fy,, written as f,,((F,A)) =
(fou(F),p(A))is a soft set in SS(Y)g such that

fau(F)(Y) = ( UU(F(X))J, Pr(Y)NAZg
xep™(y)nA
¢ , otherwise.
for all yeB.

(i) Let(G,B) be asoftsetin SS(Y)g. Then the inverse
image of (G,B) under f,,, written as f,,;l((G,B)):
(f,[,;1 (G),p(B)) is a soft set in SS(X)a such that

fo! (G)X)= [fu (G(P(X))), P(X)€B,

¢ , otherwise.
for all xeA.
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Definition:2.19([10],[14])

Let (X,t,A) and (Y,t*,B) be soft topological spaces and fy,:
SS(X)a—SS(Y)g be a function. Then function f,, is called
soft continuous if f,,'((G,B)) € t for all (G,B)et*.

Definition:2.20 [10]

Let (X,1,A) and (Y,t*,B) be soft topological spaces and
fou:SS(X)a—SS(Y)g be a function. Then the function f, is
called soft open mapping if f,,((G,A)) € t* for all (G,A)e.

Similarly, a function f,,;:SS(X)a—SS(Y)g is called a soft
closed map if for a closed set (F,A) in t, the image
fou((G,B)) is soft closed in t*.

Definition:2.21([9])

A soft subset (G,A) of a soft topological space X is called a

soft ngr-closed set in X if srcl(G,A) < (X,A)) whenever

(G,A) & (X,A), where (X,A) is soft =- open in X. We
denote the soft ngr-closed set of X by StGRC(X) . The
complement of soft ngr-closed is soft ngr-open set and is
denoted by STGRO(X).

Ill.  SOFT nGR-CLOSURE AND SOFT nGR-
INTERIOR.

Let us introduce the following definitions.
Definition:3.1
Let (X,t,A) be a soft topological space over X, (G,A) be a
soft set over X and xeX. Then (G,A) is said to be a soft ngr-
neighborhood of X, if there exists a soft ngr-open set (F,A)
such that xe(F,A) c (G,A).The soft ngr-neighborhood of a
point x is denoted by srgr-nbd(x).
Definition:3.2
The Soft ngr-Closure of a soft set (G,A) is defined to be the
intersection of all soft gr-closed sets containing the soft set
(G,A) and is denoted by sngr-cl(G,A).
The Soft ngr-Interior of a soft set (G,A) is defined to be the
union of all soft ngr-open sets contained the soft set (G,A)
and is denoted by sngr-int(G,A).
Lemma :3.3
Let (F1,A) and (F2,A) be subsets of (X,t,A) . Then

Q) sngr-cl (pa) = @a and smgr-cl(X) =X.

(ii) If (FLA) C (F,A), then smgr-cl(Fi,A) C

sngr-cl(F,,B)

(i)  (FLA) C sugr-cl(FL,A)

(iv) sngr-cl(F1,A)= srgr-cl( sngr-cl(F1,A))

(v) sngr-cl((Fy,A) U (F2,B))= sagr-cl(F,A) W

sngr-cl(F,,B)

Proof:Obvious.
Lemma: 3.4
Let (F,A) and (G,A) be soft subsets of the soft topological

space X. Then sngr-cl ((F,A) N (G,A)) c sngr-cl((F,A)) N
sngr-cl((G,A))

Proof: Since (F,A)N(G,A) < (F,A), (G,A)

= sngr-cl((F,A)N(G,A)) c sngr-cl((F,A)) and  smgr-
cl((F,A)N(G,A)) < sngr-cl((G,A))

= sngr-cl((F,A)N(G,A)) c sngr-cl(F,A)N sngr-cl(G,A)
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Lemma:3.5

Let (F,A) and (G,A) be soft subsets of a soft topological
space X. Then

(1)smgr-int(X) =X, sngr-int(pa) = @a

(ii)sngr-int((F,A)) < (F,A)

(1ii)If (F,A) is any soft mgr-open set contained in (G,A), then
((F,A) C sugr-int(G,A)

(iVIf (F,A) C (GA) , then smgr-int((F,A)) C  smgr-
int(G,A)

(v)smgr-int(smgr-int((F,A)))= sngr-int((F,A)).

Proof: Straight Forward.
Theorem:3.6
If a subset (F,A) of a soft topological space X is soft mgr-
open, then sugr-int((F,A)) =(F,A).
Proof: Obvious.
Theorem:3.7
If (F,A) and (G,A) are soft subsets of a soft topological
space X, then smgr-int((F,A)) W sngr-int((G,A)) &sngr-
int (F,A) U (G,A))
Proof: We know that (F,A) C (F,A)U (G,A) and (G,A)
c (FAYU(GA)
Then sngr-int((F,A)) c smgr-int ((F,A) U (G,A)), smgr-
int((G,A)) C sgr-int ((F,A) U (G,A)
Hence smgr-int ((F,A)) U smgr-int((G,A)) c smgr-int
(F.A) U (GA)).
Theorem:3.8
If (F,A) and (G,A) are soft subsets of a space X, then sngr-
int ((F,A)N(G,A))= sngr-int ((F,A)N sxgr-int ((G,A))
Proof: We know that (FANGA ) < (FA),
(F,A)N(G,A) C (G,A).Then smgr-int ((F,A) N(G,A) C
sngr-int((F,A)) and smgr-int ((F,A)N(G,A)) c smgr-
int((G,A)). Hence smgr-int ((F,A)N(G,A))= sngr-int
((F,A)N szgr-int ((G,A))--------------- ™
Again , let X € smgr-int ((F,A))N sngr-int ((G,A)). Then x €
smgr-int ((F,A)) and X € smgr-int
((G,A)).Hence x is a soft mgr-interior point of each of sets
(F,A) and (G,A). It follows that ((F,A) and (G,A) are smgr-
nbds of x, so that their intersection (F,A)N(G,A) is also a
smgr-nbd of x . Hence X € szgr-int ((F,A)N(G,A))
Thus, x € stgr-int ((F,A))N srgr-int ((G,A)) = XE€ sngr-
int (F,A)N(G,A))
Therefore, smgr-int ((F,A))N sngr-int ((G,A)) c smgr-int
(F.A)N(G,A))---(**)
From (*) and (**),
sngr-int ((F,A)N(G,A))= sngr-int ((F,A))N sngr-int ((G,A)).
Lemma:3.9
If (F,A) be a soft subset of a soft topological space X, then
(X— smgr-int((F,A)) = sngr-cl(X—(F,A)).
Proof: Let x&€X- (smgr-int((F,A))). Then x¢ smgr-
int((F,A)). That is every soft mgr-open set (G,A) containing
X is such that (G,A) Z (F,A).Every soft ngr-open set (G,A)
containing X intersects X—(F,A).

= X € sngr-cl(X—(F,A))
Hence (X— smgr-int((F,A))) < srgr-cl(X—(F,A)).
Conversely, let x € sngr-cl(X—(F,A)). Thus every soft ngr-
open set (H,A) containing X intersects X-(F,A) (i.e) is every

764



soft mgr-open set (H,A) containing x is such that (H,A) z
(F.A).

= x¢ sngr-int((F,A)). Thus srgr-cl(X—(F,A)) c (X~
sngr-int((F,A))) and hence

(X— smgr-int((F,A))) = sngr-cl(X—(F,A)).

Remark:3.10

If (F,A) be a soft subset of a soft topological space X, then
(X= smgr-cl((F,A))) = sugr-int(X—(F,A)).

IV.  SOFT nGR-CONTINUOUS FUNCTIONS.
Definition:4.1
Let (X,7,A) and (Y,t*,B) be soft topological spaces and
fou:SS(X)a—SS(Y)g be a function. Then the function f,, is
called

1. soft mgr-continuous if f,,;l((G,B)) is soft ngr-
closed in (X,t,A) for every soft closed set (G,B) in
(Y,t*,B).

2. soft ngr-irresolute if fp;l ((G,B)) is soft ngr-closed
in (X,t,A) for every soft ngr- closed set (G,B) in
(Y,t*,B).

3. soft regular continuous if fp;l((G,B)) is soft
regular closed in (X,t,A) for every soft closed set
(G,B) in (Y,t*,B).

4. soft R- map if for a soft regular closed set (G,B) in
T, fp;l((G,B)) is soft regular closed in 7.

Definition:4.2
Let (X,t,A) and (Y,t*,B) be soft topological spaces and
fou:SS(X)a—SS(Y)g be a function. Then

(1) The function f, is called soft =gr-open . if
fou((G,A)) is soft mgr-open in (Y,t*,B) for every
soft open set (G,A) in (X,t,A).

(2) The function f,, is called soft mgr-closed if
fou((G,A)) is soft ngr-closed in (Y,t*,B) for every
soft closed set (G,A) in (X,1,A).

Remark:4.3
Soft mgr-continuity and soft continuity are independent
concepts.

Example:4.4

(l)Let Xz{hl, hz,hg}, Y= {a,b}, Ez{el,ez}. Let Fl, Fz, F3 are
functions defined from E to P(X) as follows:

Fi(er)={hyh2}, Fa(e;={ho}
Fa(e1)=X, Fa(€2)= {hs,hz}
Fa(e1) ={hs}, Fa(e2)={ha}.
Then ©:= {¢, X, (F1,E),(F2,E).(Fs,E)} is soft topology on X.

Let G;, G, are functions from E to P(Y) and are defined as
follows:
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Gi(e1) =6, Gi(e2) = {a}

Ga(e1)= {a}, Ga(e2)=Y.
Then ©={¢, Y, (G,E), (G,,E)} be a soft topology on Y. Let
f: X—>Y be a function defined as f(h;)=f(hy)={a} and
f(hs)={b}.
Here the inverse image of the soft open sets (G;,E) and
(G,,E) in Y are soft ngr-open in X but not soft open in X.
Hence soft ngr-continuity need not be soft continuity.
(i) Let X={a,b,c,d}=Y, E={eie,}. Let Fy,F,,..., Fs are
functions from E to P(X) and are defined as follows:

Fi(er)={c} Fi(ez)={a},
Fy(e1)={d}, Fa(e2)={b},
Fs(e))={c.d}, Fs(e2)={a.b},
Fu(e)={a,d}, Fa(e2)={b.d},
Fs(e))={b,c.d}, Fs(ez)={ab.c},

FG(el):{a!Cvd}v FG(eZ):{av bvd}

Then 1, ={p, X ,(FLE),...,(Fs,E)} is a soft topology and
elements in t are soft open sets.

Let G;, G, ,Gzare functions from E to P(Y) and are defined
as follows:

Gi(er) ={a}, Gi(ez) = {d},
Gz(el): {b}v Gz(ez):{c}:
G3(el):{a1b}163(e2):{cld}l
Ga(er)={b,c,d},G4(e;)={a,b,c}.
Then ©o={o, Y, (G1,E), (GE),(G3E),(GsE)} be a soft
topology on Y. Let f: X—Y be an identity map. Here the
inverse image the soft open set (G4,E)={{b,c,d},{a,b,c}} in
Y is not soft ngr-open in X but soft open in X. Hence soft
continuous function need not be soft rtgr-continuous.

Theorem:4.5

Every soft regular continuous function is soft =ngr-
continuous but not conversely.

Proof: Straight forward.

Example :4.6

In example 4.4(i), The inverse image of the soft open sets
(G,E) and (G2,E) in Y are soft mgr-open in X but not soft

regular open in X. Hence soft mgr-continuity need not be
soft regular continuous.
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Theorem:4.7

Every soft mgr-continuous function is soft rg-continuous,
soft mg-continuous, soft w*g-continuous, soft mga-
continuous, soft mgp-continuous, soft wgs-continuous and
soft ngb-continuous .

Proof: Follows from the definitions.

Remark: 4.8

The converse of the above need not be true and is shown in
the following example.

Example:4.9

In example 4.4(ii), the inverse image the soft open set
(G4,E)={{b,c,d},{a,b,c}} in Y is soft not ngr-open in X but
soft rg-open, soft wga-open, soft mgs-open, soft mg-open,
soft n*g-open, soft mgp-open and soft wgb -open in X.
Hence soft rg-continuous, soft mga-continuous, soft ngs-
continuous, soft mg-continuous, soft m*g-continuous, soft
ngp-continuous and soft wgb-continuous but not soft ngr-
continuous.

Remark:4.10

Soft ngr-continuity and soft ngr-irresolute are independent
concepts.

Example:4.11

(iLet X={a,b,c,d}=Y, E={e;e,}. Let FF,..., Fs are
functions from E to P(X) and are defined as follows:

Fi(e)={c}, Fi(e2)={a},
Fa(e1)={d}, Fa(e2)={b},
Fs(e))={c.d}, Fs(e2)={a.b},
Fa(er)={a.d}, Fa(e2)={b.d},
Fs(e))={b.c.d}, Fs(ez)={a,b,c},

Fe(el)={a,C,d}, FG(EZ):{albvd}'

Then 1, ={p, X ,(FLE),...,(F&,E)} is a soft topology and
elements in 1 are soft open sets.

Let G, G, ,Gsare functions from E to P(Y) and are defined
as follows:

Gi(e1) ={a}, Ga(e) = {d},
Ga(e1)={b,c,d},G(e2)={a,b,c}.

Then ©,={¢, Y, (G1,E), (G,,E)} be a soft topology on Y. Let
f: X—Y be an identity map. Here the inverse image of the
soft open set in Y is soft ngr-open in X, but the inverse
image of soft 7gr-open sets in' Y are not soft ngr-open in X.
Hence soft ngr-continuous function need not be soft ngr-
irresolute.

(ii) Let X={a,b,c}=Y, E={e,,e,}. Let F, F», F3 are functions
from E to P(X) and are defined as follows:

Fl(el):{alc}l Fl(e2):{(P}r
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Fa(e1)={b}, Fa(e2)={a},

Fa(e1)= X, Fs(e2)={a}

Then 1, ={¢, X ,(F1,E),(F2,E),(F3,E)} is a soft topology on
X and elements in t are soft open sets of X.

Let Gy, G, ,G3 G4,Gs and Gg are functions from E to P(Y)
and are defined as follows:

Gi(e1) ={a}, Ga(e) = {b},
Ga(e1)={b.c}.G(e2)={a},
Gs(e1)=X ,Gs(ez)={a.b},
Ga(e1)={a,b},Ga(e2)={b.c},
Gs(e1)={b},Gs(e2)=¢,

Ge(e1)={a,b}.Ge(e2)={b}
Then TZZ{(pv Y, (Gl,E), (62:E)v(G3vE)V(G4,E)7(G57E)1(G61E)}
be a soft topology on Y. Let f: X—Y be an identity map.
Here the inverse image of the soft ngr-open sets in Y are
soft mgr-open in X, but the inverse image of soft open set
(G4,E)={{a,b},{b,c}} is not soft ngr-open in X. Hence soft
ngr-irresoluteness need not be soft ntgr-continuous.
Remark:4.12
The above discussions are represented diagrammatically as
follows:

1 5 7 9
2 —>
3 6 8 11

1-Soft continuous
2-soft regular continuous
3-soft ngr-irresolute
4-soft ngr-continuous
5-soft ng-continuous
6-soft rg-continuous
7-soft t*g-continuous
8-soft ngp-continuous
9-soft mga-continuous
10-soft ngb-continuous
11-soft ngs-continuous.
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Theorem:4.13

A soft function f,,;; SS(X)a—SS(Y)g is soft ngr-continuous

when fy,(srgr-cl(F,A)) < s-cl(fou((F,A))) for every soft set
(F,A) of a soft topological space (X,t,A).

Proof: Let f,,: SS(X)a—SS(Y)s be a soft ngr-continuous
function. Now, s-cl(f,((F,A))) is a soft closed set of

(Y,7*,B). By the soft ngr-continuity of fp, fo' (s
cl(fou((F,A)) is soft ngr-closed and (F,A)&fz;} (s
cl(fou((F.A))).But smgr-cl (F,A) is the smallest soft ngr-
closed set containing (F,A), hence smgr-cl(F,A) &fpil (s-
cl(fou((F,A))). The above implies fy,(stgr-cl(F,A)) Es-
cl(fou((F.A)).

Theorem:4.14

A soft function f,: SS(X)a—SS(Y)s is soft ngr-continuous

when fou' (s-int(G,B)) = smgr-int(fu' ((G,B)) for every
soft set (G,B) of a soft topological space (Y,t*,B).

Proof :Let f,; SS(X)a—SS(Y)s be a soft ngr-continuous
function. Now, s-int(f,,((G,B))) is a soft open set of

(Y,1*B), so by soft ngr-continuity of f,, |, fou' (-
int(f,u((G,B))) is soft mgr-open in (X,t,A) and fp;l(s—

int((G,B))))  (G,B). As srgr-int(G,B) is the largest soft
ngr-open set contained in (G,B), ﬁ;ll (s-int(G,B)) & smgr-
int(pr1 ((G,B)) for every soft set (G,B) of a soft topological
space (Y,t*,B).
Theorem:4.15

A soft function f,;: SS(X)a—SS(Y)s is soft ngr-closed if

sngr-cl(f,u((F,A))) < fou(s-cl(F,A)) for every soft set (F,A)
of a soft topological space (X,t,A).

Proof: Suppose that f is soft ngr-closed and (F,A) is any
soft set of (X,t,A). We have, fy,((F,A)) < fou(s-cl(F,A)).
Now,srgr-cl(fou((F,A))) & srgr-cl(fou(s-cl(F,A) ) ).

Since fy,(s-cl(F,A)) is soft ngr-closed in (Y,t*,B), sngr-
cl(fou(s-cl(F,A)))=fou(s-cl(F,A)) for every soft set (F,A) of

(X,t,A).Hence sugr-cl(f,,((F,A))) < fou(s-cl(F,A)) for every
soft set (F,A) of a soft topological space (X,t,A).

Theorem:4.16

A soft function f,;; SS(X)a—SS(Y)g is soft mgr-open if

fou(s-int((F,A))) < sngr-int(fou((F,A))) for every soft set
(F,A) of a soft topological space (X,t,A).
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Proof: Let f,,: SS(X)a—SS(Y)s is soft ngr-open map and
(F,A) be any soft set of (X,1,A).Then s-int (F,A) is soft
open in (X,t,A). Since f is soft ngr-open map, f,,(s-int(F,A))
is soft mgr-open in (Y,t*,B). We have f,,(s-int (F,A) ) &
fou((F,A)) for every soft set (F,A) of a soft topological
space (X,t,A). Also, fo(s-int(F,A)) = srgr-int(fou(s-int(F,A
)) Hence fy (s-int(F,A)) & sngr-int(fou((F,A))).

Theorem:4.17

Let (X,t,A) be a soft mgr-Ty,-space fp,: SS(X)a—SS(Y)s be
a soft function. Then fy, is soft ngr-continuous iff f,, is soft
regular continuous.

Proof: Let f,, be a soft mgr-continuous function. Then
fp;l((G,B)) is soft mgr-closed in (X,t,A) for every soft
closed set (G,B) of (Y,t*,B). Since (X,t,A) is a soft ngr-
Typ-space, every soft ngr-closed set is soft regular closed .
Hence fp;l((G,B)) is soft regular closed in (X,t,A) for
every soft closed set (G,B) in (Y,t*,B) and hence f, is soft
regular continuous.

Let f,, be a soft regular continuous function in (X,t,A) .
Then fp;l((G,B)) is soft regular closed in (X,t,A) for every
soft closed set (G,B) in (Y,t*,B). Since every soft regular
closed set is soft ngr-closed. Then fp;l((G,B)) is soft ngr-
closed in (X,t,A) for every soft closed set (G,B) of (Y,t*,B)
and hence f,, is soft ngr-continuous.

Theorem:4.18

A soft function f,;: SS(X)a—SS(Y)g is soft ngr-irresolute,
then

) fungrclF.A) Csmgrcl(fu((FA))  for
every soft set (F,A) of (X,T,A).

(i) snorcl(fu' GBS fu' (sngr-cl(G,B)) for
every soft set (G,B) of (Y,t*,B).

Proof :(i) For every soft set (F,A) of (X,t,A), sngr-
cl(fou((F,A))) is soft ngr-closed in (Y, t*,B). By hypothesis ,
JZZl(Sngr-cl(fpu((F,A)))) is soft ngr-closed in (X,t,A).Also ,
FA) = fu Gul(FA)) C  frl (sngr-cl(fu(F.A)))). By the
definition of soft mgr-closure, we have sngr-cl(F,A) c
ﬂ,j(srcgr-cl(F,A)). Hence, we get fy,(srgr-cl(F,A)) c
sngr-cl(fou((F.A))).

(if)Since smgr-cl(G,B) is soft ngr-closed in Y and so by
hypothesis, fpil(STcgr-cl(G,B)) is soft ngr-closed in (X,t,A).
Since fn'((G,B)) c fira (smgr-cl(G,B)), it follows that

sngr-cl( £:1((G,B))) < fu (sngr-cl(G,B)).
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