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1. INTRODUCTION

Molodtsov[7] initiated the concept of soft sets as a
new Mathematical tool for dealing with uncertainties.
Majiet. al.[6] introduced the notion of Fuzzy Soft Set
and discussed some operations on fuzzy soft sets.
These results were further improved by Ahmad and
Kharal[1]. In 2011, Tanayet. al.[13] introduced the
notion of a fuzzy soft topology.Kharal and Ahmad
[1]have been introduced the concepts of fuzzy soft
mappings. BanashreeBora[3] studied the notion of
fuzzy soft continuous mappings. In the year 1968,
Singal and A.R Singal [11]discussed the concept of
almost continuous mappings. Thakur and Alpa Singh
Rajput[12]discussed the concept of Soft Almost
Continuous Mappings. In the year 2008, Ahmad and
Athar [2] introduced the concepts of Fuzzy Almost
Continuous Functions in the sense of Singal and
Hussain.The purpose of this paper is to introduce the
notion of fuzzy soft almost continuity in both the
senses and characterize their properties. Throughout
this paper X and Y denote the initial sets. E and K
denotethe parameter spaces.

2. PRELIMINARIES

Definition 2.1 A pair (F,E) is called a soft set [7]
over X where F:E— 2% is a function and 2% is the
power set of X

Definition 2.2

A fuzzy set [15] of on X is a mapping f: X—1* where
1=[0,1].

Definition 2.3

A pair 1 = (A, E) is called a fuzzy soft set [13] over
(X,E) where A:E— 1 is a mapping , I* is the
collection of all fuzzy subsets of X. FS(X,E) denotes
the collection of all fuzzy soft sets over (X,E). We
denote 1 by A={(e,M(e)):e€E}where A(e) is a fuzzy
subset of X for each e in E.

Definition 2.4 [13]

For any two fuzzy soft sets1 and ji over a common
universe X and a common parameter space E, is a
fuzzy soft subset of /i if A(e)<u(e) for all e€E.If 1 is
a fuzzy soft subset of ji then we write 1 € fi and /i
contains 1.

Two fuzzy soft sets A and ji over (X,E) are soft
equal if 1S andt € A. Thatis 1 = fiif and only
if Me) = p(e) for all ee E.We use the following
notations:

0(x) =0, forall x in X and 1(x) = 1, for all x in X.
Definition 2.5 [13]

A fuzzy soft set gy over (X,E) is said to be a null

fuzzy soft set if for all e€ E, ¢y(e) =0 and @y =
(px, E).

Definition 2.6 [13]

A fuzzy soft set 1y over (X,E) is said to be absolute
fuzzy soft set if for all e€ E, 1,(e) = 1 and

Iy = (1x, B).

Definition 2.7 [14]

The union of two fuzzy soft setsA and I over (X,E) is
defined as AUP = (AT W E) where (AT p)(e) =

Me)U p(e) = the union of fuzzy sets A(e) and p(e) for
alle € E.
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Definition 2.8 [14]

The intersection of two fuzzy soft sets1 and [ over
(X,E) is defined as AAN = (AAWE) where
AAW(e) = Me)n p(e) = the intersection of fuzzy
sets A(e) and p(e) foralle € E.

The arbitrary union and arbitrary intersection of fuzzy
soft sets over (X,E) are defined as

U{A;;aen}=O0{A,:a€eh}, E) and A{l,:a€
A} = (A {A,: a € A}, E) where

(G {A,:a € AY)(e) =T {A,(e): a € A} =the union of
fuzzy sets 1,(e),a € A and

(A {A,:a € AD(e) =N {1, (e): a € A} =the
intersection of fuzzy sets 4, (e),a € A, for all ecE.

Definition 2.9 [14]

The complement of a fuzzy soft set (A,E) over (X,E),
denoted by (A,E)Cis defined as (\,E)° = (A°,E) where
A%:E — 1X is a mapping given by A°(e) = 1-A(e) for
every e inE.

Definition 2.10 [14]

A fuzzy soft topology  on (X,E) is a family of fuzzy
soft sets over (X,E) satisfying the following axioms.

i. @y, 1y belongto 7,
ii.  Arbitrary union of fuzzy soft sets in
7,belongs to 7,
iii. The intersection of any two fuzzy soft sets in
7,belongs to 7.

Members of fare called fuzzy soft open sets
in(X,%,E). A fuzzy soft set A over (X,E) is fuzzy soft
closed in (X,%,E) if (1)°e . The fuzzy soft interior
of 1in (X,%,E) is the union of all fuzzy soft open sets
fic 1 denoted by fs int(l) = T{p:pc ije}.
The fuzzy soft closure of 1 in (X,£,E) is the
intersection of all fuzzy soft closed sets #, 1S 7
denoted by fs cl(1) = A {ij: 1 < 7,(7) € 7}.

Definition 2.11 [2]

Let (X,%,E). be a fuzzy soft topological space and let
A be a fuzzy soft set over (X,E). Then 1 is fuzzy soft
regular open if A= fsint(fscl(1)) and fuzzy soft
regular closed if fsCifsint(1) = 1.

Definition 2.12 [2]

Let (X,7,E). be a fuzzy soft topological space and let
A be a fuzzy soft set over (X,E). Then 1 is fuzzy soft
semi-open if 1< fsCl(fsint(1 )) and fuzzy soft
semi closed if fsint(fsCl(1)) € A.

Definition 2.13 [2]

Let (X,,E). be a fuzzy soft topological space and let
1 be a fuzzy soft set over (X,E). Then 1 is fuzzy soft
pre-open if 1 € fsint(fscl(1)) and fuzzy soft pre-
closed if fscl(fsint(1)) € 1.

Definition 2.14 [2]

Let (X,%,E) be a fuzzy soft topological space and let
1 be a fuzzy soft set over (X,E). Then 1 is fuzzy soft
a-open if 1 € fsint(fsCl(fsint(1))) and fuzzy soft
a-closed if 1 2 fsCl(Fsint(FsCL(1))).

The classes of all fuzzy soft a-open, fuzzy soft pre-
open, fuzzy soft semi-open and fuzzy soft regular
open sets ,fuzzy soft semi-pre-open sets over (X,E)
are denoted as FSa(X),FSSO(X),FSPO(X) and
FSRO(X), FSSP(X) respectively.

The fuzzy soft pre-interior, fuzzy soft pre-closure,
fuzzy soft semi-interior,fuzzy soft semi-closure and
fuzzy soft a-interior,fuzzy soft a-closure ,fuzzy soft
semi-pre-interior, fuzzy soft semi-pre-closure of X
are denoted by fsPCI(1), fsPInt(), fsSInt(1),
fsSCL(A),fsaCl(A),fsalnt (1),

fsSPInt(2), fsSPCL(X) respectively

Definition 2.15 [2]

Let (X,7,E). be a fuzzy soft topological space and let
1 be a fuzzy soft set over (X,E). Then its fuzzy soft
pre-closure and fuzzy soft pre-interior are defined as:

fsPClD) =n{{|f 2 1, € FSPC(X)}.
fsPInt(A)=u {ij|7 € 4,7 € FSPO(X)}.

The definitions for fsSCI, fsSint,fsaCl and fsalnt
are similar.

The following extension principle is used to define
the mapping between the classes of fuzzy soft sets.

Definition 2.16 [14]

Let X and Y be any two non-empty sets. Let g :X—>Y
be a mapping. Let A be a fuzzy subset of X and i be a
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fuzzy subset of Y. Then g(A) is a fuzzy subset of
Yand fory inY

gM(y)=
SupfA(f(x)):xe g™ (N} 9~ () #¢
0 otherwise

g~ () is a fuzzy subset of X, defined by g~ (u)(x)=
H(f(x)) for all xeX.

Definition 2.17 [13]

Let FS(X,E) and FS(Y,K) be classes of fuzzy soft
sets over (X,E) and (Y,K) respectively.

p: X—>Y andy : E —» K be any two mappings. Then
a fuzzy soft mapping g=(p, v) : FS(X,E)—> FS(Y,K)
is defined as follows:

For a fuzzy soft set A in FS(X,E), g(1 ) is a fuzzy
soft set in FS(Y,K) obtained as follows:

) Ur(E) . v (k) =¢
gA)(K)=1 e=v (k)
0 . Otherwise
For every y in Y, where pe))(y)=
{Sup{ﬁ(e)w xept(f . Y =4
0 ,  Otherwise
Thatis g4 )(K) v) =

Sup {Sup z(e)(x)} P # by K % ¢

eey (k) ( xep™(y)

0 , Otherwise

g (1) is the image of the fuzzy soft set 1 under the
fuzzy mapping g=(p,y).

For a fuzzy soft set f in FS(Y,K) , g7'(1) is a fuzzy
soft set in FS(X,E) obtained as follows:

g7 @E)(X) = p~ (Ay(e))(x) for every xin X

g~ 1([) is the inverse image of the fuzzy soft set fi.

Lemma 2.18 [4]

Let (X,7,E). and (Y,5,K ) be fuzzy soft topological
spaces. Let p: X— Y and y : E —» K be the two
mappings and g = (p,y) : FS(X,E)— FS(Y,K) be a
fuzzy soft mapping. Let 1,1, (A); € FS(X,E) and
i, iy, (1); € FS(Y,K), where i € J is an index set.

1. Ifl:{l c /"{z,then g(/:{l) c g(/"{z)

2. If iy S fpthen g™' (&) € g7 ().

3. 1S g7(g(1)), the equality holds if g is
injective.

4. g(g ' (M) € i, the equality holds if g is
surjective.

g @Y =g~ (D]

[g(/l)JC gg~((/1)c)- ~ ~

g7 (k) = 15, g7 (0k) = 0p.

g(1g) = 1kifg is surjective.

9(05) = Og.

Lemma 2.19 [4]

© o Nou

Let (X,7,E). and (Y,5,K ) be the two fuzzy soft
topological spaces. Let p: X—»> Y and y : E > K
bethe two mappings and g = (p,v) : FS(X,E)—>
FS(Y,K) be a fuzzy soft mapping. Let
421, (A); EFS(XE) and [, (A); € FS(YK),
where ] is an index set.

1 gV /}i) = Ui 9(/11‘)-

2. g(Nig 4) € Nig g(4), the equality holds
if g is injective.

3. g (Vigs i) = Uyg g7 ().

4. gt (Nigy ;) = Nigg 97 (@).

Definition 2.20 [14]

Fix x€ X, 0< a < 1 .Then the fuzzy subset x% of X

is called fuzzy point if
a a if y=x
x“(y) = .
0 if y=#X

Definition 2.21 [14]

Fix xeX, 0< a < 1, eeE.The fuzzy soft set xZ over
(X,E) is called fuzzy soft point if

“(e.) x“ fore =e
X, (8)=14_
" |0 otherwise

o fore =ey=x
0 otherwise

Xe (&)(Y) ={

Definition 2.22[3]

Let (X,7,E). and (Y,5,K ) be the fuzzy soft
topological spaces. Let p: X— Y and vy : E > K be
the two mappings and g = (p,y) : FS(X,E)—>
FS(Y,K) be a fuzzy soft mapping. Then g=(p,y) is
said to be fuzzy soft continuous if the inverse image
of every fuzzy soft open set in (Y,6,K) is fuzzy soft
openin (X,,E). Thatis g~ ({1 ) et for all fied.
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3. Fuzzy Soft Almost Continuous Mappings

3.1 Fuzzy Soft Almost Continuity in the sense of
SingalDefinition 3.1.1
A fuzzy soft mapping g :(X,7,E) — (VY,6, K) is said to
be fuzzy soft almost continuous(S) if g~1([) is a
fuzzy soft open in (X,7,E) for each fuzzy soft regular
open set flin (Y,6, K).

Example 3.1.2
LetX={a,b,c},Y={x,y,2},

E ={ey, e, 3}, K={oxq, 5, c3<3}.

Let A =
{(81’{0‘12 obz 062}) (ez'{oaz obz ocz}) (33’[(;17'(:)7‘0%})}
U =

x Yy z X ¥y z X y z
{5,220, (@ (5,2, 29, (a3, (5, 2, 2D}

Let # = {Dy, 1y, A} and & ={Dy,1,,i}.

Then (X,t,E) and (Y,6,K) are fuzzy soft
topological spaces.

It can be verified that fsintfsCliy = 1,.

FSRO(Y) = {®,,1,}.

For any fuzzy soft mapping
9=pyP):KX1TE) — (¥,6K),
By using lemma 2.18(7),
g (1y) = 1y.

This shows that g is fuzzy soft almost continuous.

g_l (Eﬁy) = &)Xand

Example 3.1.3

If g is fuzzy soft almost continuous but not fuzzy soft
continuous.

Let X ={a,b,c},Y={x,y,z},

E= {61, €2, 63}! K:{OCI!OCZ' 0(3}'

Let y) =

b b b
{(el’{%’ﬁ’o%})‘(ez’{oaz 01’ 068}) (63’{0a3 0.7’ 069})}
12 =

(& L2000 (5,2 2D, (a5 5,2, 2D}
Let # = {®y, 1y, A} and 6 ={®,,1,.i}.

Then (X,%,E) and (Y,6,K) are fuzzy soft
topological spaces.

It can be verified that fsintfsCliy = 1.

Define p(a) =z, pb)=xp(c)=y and
V/(el) =y, V/(ez) =a, V/(ea) =a;.

Let g = (p,¥): (X,T,E) — (Y, 6, K) be a fuzzy soft
mapping.

By using lemma
g_l(iy) = ix.

g (@ (e)(a) = A (er))p(a)=R(a;)(2) =
(o 5h@=02

2.18(7), g }(®y) = dyand

g~ (M (e))(b) = A (er))p(b)=f(ay)(x) =
{0050 (0=06,
g @ (e)(e) = AW (er))p()=P(a)(y) =
=2 SD)=04,

g e =fen {25

g () (@ = AHENp@()(2) =
leriaa) @ =02,

9 D(e)(B) = N ex)p (b)) (x) =
{ﬁ o2 02}(X) =0.6,

9 (De)(©) = Ap(ex)p()=ar)(y) =
{06 0.4’ 02}(y) 04

T @)= fer 25,25 5}
97 (D) (@) = F(es))p (@) (2) =

50300 @706,

9 (D (e;)(b) = B (ex))p(b)=filas) () =
{ﬁ oa 06} (x)=0.9,

g1 D(e)(©) = MW (ea))p(=(az) () =
G2 2 (gm0
T = fer {2, Y

Thus
-1/ —

{(el' {é'&’i})' (ez,{é,&,é}),(e&{& 0b9 0C4
'Trherefore g is fuzzy soft almost continuous but not

fuzzy soft continuous.

Theorem 3.1.4
For a fuzzy soft mappingg = (p,y)
(Y,d, K), the following are equivalent
(i) g is fuzzy soft almost continuous (S).
(if) The inverse image of every fuzzy soft
regular closed set in (Y,6,K) is fuzzy soft
closed in (X,Z,E).

X, 1E)-

Proof:

Suppose (i) holds. Let [t be a fuzzy soft regular
closed in (Y,5,K). Then ()¢ is fuzzy soft regular
open in (Y,6,K).Using Definition 3.1.1,
g (M%is fuzzy soft open. Sinceg™!(()*)=
[g7(]¢, g~ () is fuzzy soft closed. This proves
(i) = (ii).

Conversely we assume that (ii) holds. Let [ be fuzzy
soft regular open in (Y, K). Therefore ()¢ is
fuzzy soft regular closed set in (Y,5,K). Then by
applying (i), [g7*(M]¢ is fuzzy soft closed in
(X,£,E). That implies g~!(f0) is fuzzy soft open in
(X,%,E). This proves (ii) = (i).
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Theorem 3.1.5Let g :(X,7,E) = (Y,6,K) be a fuzzy
soft almost continuous(S) mapping. Then for each

fuzzy soft open set i in
(Y,6,K).fsClg™ (1) € g~ (fsCl(D).
Proof

Let { be a fuzzy soft open set in (Y,5,K). Since
HE fsCl(@, g7 (M € g~ (FsCUM). Since [ is
fuzzy soft open, fsCI(jx) is fuzzy soft regular closed.
Since g is fuzzy soft almost continuous(S),
g Y (fsCl(j)) is fuzzy soft closed. That
implies

fsClg™ (M € fsCl(g™' (fsCL(M) € g~ (fsCLUM.
Theorem 3.1.6

For a fuzzy soft mapping g = (p,v) :(XZ,E)—
(Y,6,K), the following are equivalent
(i) g is fuzzy soft almost continuous(S).
(i) fsClg™ () € g~ (fsCL(), for every
[l € FSSPO(Y).
(iii) fsClg™ (1) € g~ (fsCL(), for every
[l € FSSO(Y).
(iv) g7 () € fsint g~ (fsInt fsCl()), for
every il € FSPO(Y).

Proof:

Suppose (i) holds. Let [ be a fuzzy soft semi- pre-
open set in(Y,d,K). Since fuzzy soft closure of a
fuzzy soft semi-pre-open set is fuzzy soft regularly
closed,fsCI(f) is fuzzy soft regularly closed in
(Y, K). By using Theorem 3.1.4, g~ *(fsCI(f)) is
fuzzy soft closed in (X,£E). Sincefl € fsCl(j),
g7 () € g7 (FsCU(W). Since g ' (FsCL(W) is
fuzzy soft closed,
fsClg™ (@) € fsCl(g™ (fsCL)=g~ (FsCL(M).
This proves (i) = (ii).

Since each fuzzy soft semi open set is fuzzy soft semi
pre-open set, (ii) = (iii) is obvious.

Suppose (iii) holds. Let {I be a fuzzy soft regular
closed set in (Y,5,K). Then [l = fsCIfsInt(i) and
hencefl € FSSO(Y). Therefore, we have
fsClg™'(@) € g7'(fsCl(@)=  g~'(@). Hence
g 1 (@) is fuzzy soft closed and by using Theorem
3.1.4, g is fuzzy soft almost continuous. This proves

(i) = (i).
Suppose (i) holds. Let f be a fuzzy soft semi pre-
open set in (Y,4,K). Then fi € fsint fsCI(ji) and

fsint fsCI(ji) is fuzzy soft regularly open. Since g is
fuzzy soft almost continuous, by using Theorem

3.1.4, g '(fsint fsCI(j0)) is fuzzy soft open in
(X,7,E) and hence g~1(i)) € g~ '(fsint fsCI(ji)) =
fsint(g~*(Fsint fsCL(@D)). This proves (i) = (iv).

Suppose (iv) holds. Let i be a fuzzy soft regular open
set in (Y,5,K). Then ji€FSPO(Y) and hence
g7 (@ E FsInt(g! (Fsnt fsCI(D) =
fsint(g~'(f1)). Therefore g~ (i1) is fuzzy soft open
in (X,7,E) and g is fuzzy soft almost continuous.

Theorem 3.1.7
Let A be a fuzzy soft set over (X,E) and let (X,%,E) be
fuzzy soft topological spaces. Then
(i) fsPcld = fsCIA for every fuzzy soft
semi-open set 4 .
(i) fsScld = fsint fsCl(X)for every
fuzzy soft pre-open set 1.
(iiiy  fsacll = fsCIA for every fuzzy
soft semi-pre-open set /.
Proof:

Let A be a fuzzy soft semi open set. Since every

fuzzy soft closed set is fuzzy soft pre closed,

fsPcld € fsCIa is always true.

To prove the reverse inclusion, let x¢ € fsCI1 be a

fuzzy soft point. Let [ be a fuzzy soft pre

open set containing xg. Then

x& € [l € fsInt fsCI(). Since x¢ € fsCIA,

fsInt fsCl() N 1 # ¢. Since 1 is fuzzy soft semi

open,

A0 fsint fsCl() € fsClfsint(A)fsint fsCL()

€ fsClfsint(A) n fsCL(f)

€ fsCl(fsintAn )

€ fsCl(ANT).

This implies 1 NI # ¢. That implies x% € fsPclA.

That is fsCIA1 € fsPcl. This proves (i).

(ii) and (iii) can be analogously proved.

Theorem 3.1.8
For a fuzzy soft mapping g = (p.v) :(X,Z,E)—
(Y,d, K), the following are equivalent
(i g is fuzzy soft almost continuous(S).
(i)  fsClg™ (@) € g~'(fs aCl(j)), for every
fi € FSSPO(Y).
(iiiy  fsClg™' (@) € g~ *(fsPcl(ji)), for every
fi € FSSO(Y).
(iv) g~ (@) € fsint g~*(FsScl(i)), for every
fi € FSPO(Y).

Proof:

Follows from Theorem 3.1.6 and Theorem 3.1.7.
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Definition 3.1.9

A fuzzy soft mapping g = (p,y) : (XIE)-
(Y,6,K) is said to be fuzzy soft almost open if for
each fuzzy soft regular open set 1in X, g(A) is fuzzy
softopenin.

Definition 3.1.10

A surjective mapping g=(p,y) : (X,£,E) = (Y,7, A)
is said to be fuzzy soft almost quasi-compact if g *
(f) is fuzzy soft regular open in (X, 7 ,E) implies fI is
fuzzy soft open in (Y,z, ).

Theorem 3.1.11

A bijective mappingg=(p,v) : (X,7 ,E) - (Y,7, K) is
fuzzy soft almost quasi compact if and only if

(1) The image of every fuzzy soft regular open
under g is fuzzy soft open.
(ii) The image of every fuzzy soft regular closed

under g is fuzzy soft closed.
Proof:

Letg=(p,y) : (X,7,E)—> (Y,7,4A) be bijective
mapping. Suppose g is fuzzy soft almost quasi
compact Let .7 be a fuzzy soft set over (X,E) and/
be fuzzy soft regular open in (X,7,E) . Since g is
fuzzy soft almost quasi compact, ¢ *(g (7)) = 7 is
fuzzy soft regular open. Then using Definition 3.1.9,
g(A2) is fuzzy soft open. This proves (i).

Now 7 is fuzzy soft regular closed in (X,7 ,E). Then
()¢ is fuzzy soft regular open. That implies

7YY = ()¢ is fuzzy soft regular open. Then
using Definition 3.1.9, g((7)¢) is fuzzy soft open,
(g(A))¢ is fuzzy soft open, g(A2) is fuzzy soft
closed. This proves (ii).

Conversely, let g(Z) be fuzzy soft open (resp.
closed) for every 7 is fuzzy soft regular open (regular
closed) set. g* (7) is fuzzy soft regular open, g(g ™
(4) is fuzzy soft open (by our assumption), 7 is
fuzzy soft open. Therefore g is fuzzy soft almost
quasi compact.

Definition 3.1.12A fuzzy soft mapping g=(p,y)
(X,7,E) > (Y,7, &) is said to be fuzzy soft almost
closed if for each fuzzy soft regular closed 7 in X,
g(4) is fuzzy soft closed in Y.

Theorem 3.1.13

Let g = (p,y) :(X,7,E)- (Y,7,A) be fuzzy soft
almost open and fuzzy soft almost continuous(S) if
and only if & @ g7Y(u) =95 @ pfor
every z € /8 SO (V).

Proof:

Let # € A5 S0 (V). Since f is fuzzy soft almost
continuous(S), by  Theorem 3.16 (iii),
B a g w)Eg7N(BF @ (x)). Since g is
fuzzy soft almost open , we have g 1(& @ (x)) =

grE a s m @)EeSF a gtF mop)=

/5 a g7 ).
Therefore, we obtain s a g iu)=
g NFE a (w)), forevery u € /5 S0 (F).

Conversely we assume that

A g Y w)=gF @ w)for every ue
I S0 ().

Let fX be fuzzy soft regular closed in (Y,z, A4). Then
W=/ @ /i /m () andhence fl € A S0 (F).
By the hypothesis, & & ¢ '(f) = ¢ '(f) and
hence ¢ (f) is fuzzy soft closed in (X,7,E).
Therefore by Theorem 3.1.4, g is fuzzy soft almost
continuous(S).

Theorem 3.1.14

For a bijective fuzzy soft mapping g = (p,v)
:(X,7 ,E) - (Y,7, &), the following are equivalent

g is fuzzy soft almost open.

g is fuzzy soft almost closed.

g is fuzzy soft almost quasi-compact.

g™ is fuzzy soft almost continuous(S).

Proof:

Suppose g is fuzzy soft almost open. Let 7 be a fuzzy
soft regular closed setin (X,7 ,E). Then ()¢ is fuzzy
soft regular open in (X,7,E). Since g is fuzzy soft
almost open, g((21)“)=[g(D)]¢, 9(7) is fuzzy soft
closed in (Y,7, &). That is g is fuzzy soft almost
closed. This proves (i) = (ii).

Suppose g is fuzzy soft almost closed. Let # be a
fuzzy soft over (Y,K) such that ¢ ~1(#) is fuzzy soft
regular closed. Since g is fuzzy soft almost closed,
g(g * () is fuzzy soft closed.That is z is fuzzy soft
closed. Therefore by Theorem 3.1.11, g is fuzzy soft
almost quasi compact. This proves (ii) = (iii).
Suppose g is fuzzy soft almost quasi compact. Let .7
be fuzzy soft regular open set in (X, 7 ,E).

Then 7 =g ™ (g(7)) is fuzzy soft regular open. That
implies g(7) is fuzzy soft open in (Y,z, A).
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That is (¢ H™Y(7) = g(7) is fuzzy soft open in
(Y,7, k). Therefore g7lis fuzzy soft almost
continuous(S). This proves (iii) = (iv).

Suppose ¢ tis fuzzy soft almost continuous(S). Let
A be fuzzy soft regular open set in (X, 7 ,E).

Since g7lis fuzzy soft almost continuous(S),
(g~ H™)(7) is fuzzy soft open set in (Y, 7, 4). That
is g(7) is fuzzy soft open in (Y,z, A). Therefore g is
fuzzy soft almost open.

This proves (iv) = (i).

Definition 3.1.15

A surjective  mapping g=(p,y) : (X,7,E)—
(Y,7, &) is said to be fuzzy soft quasi-compact if g *
(f) is fuzzy soft open in (X,7 ,E) implies fl is fuzzy
soft open in (Y,, A).

Theorem 3.1.16

Leth=(p,y) : (X,7,E)— (Y,7,A) and g = (a,4):
(Y,o,K)—> (Zj,2) be two fuzzy soft mappings.
Suppose h is surjective and fuzzy soft almost
continuous(S). Then

(M If goh is fuzzy soft open then g is fuzzy
soft almost open.

(i) If goh is fuzzy soft closed then g is fuzzy
soft almost closed .

(iii) If goh is fuzzy soft quasi-compact then ¢
is fuzzy soft almost quasi-compact.

Proof:

Supposegoh is fuzzy soft open. Let {I be fuzzy soft
regular open set in (Y,7, &). Since h is fuzzy soft
almost continuous(S), Z~*(z) is fuzzy soft open set
in (X,7 ,E). Since goh is fuzzy soft open,

(9°h)(%2 (%)) is fuzzy soft open in (Z,7,Z). That is
g(x) is fuzzy soft open in (Z,,Z). Therefore g is
fuzzy soft almost open. This proves (i).

Supposegoh is fuzzy soft closed. Let I be fuzzy soft
regular closed set in (Y,z, &). Since h is fuzzy soft
almost continuous(S), % ~1(x) is fuzzy soft closed set
in  (X,7,E). Since goh is fuzzy soft
closed,(goh)(2 ~()) is fuzzy soft closed in (Z,7, Z).
That is g(z) is fuzzy soft closed in (Z,7,2).
Therefore g is fuzzy soft almost closed. This proves

(ii).

Suppose goh is fuzzy soft quasi-compact. Let {I be
fuzzy soft set in (Z,7,£) such that g ~1(f0) is fuzzy
soft regular open set in (Y,z, A). Since h is fuzzy soft
almost continuous(S), %#7*(¢71()) is fuzzy soft

open set in (X,7,E). That is ,(goh) ~(f) is fuzzy soft
open set in (X,7,E). since goh is fuzzy soft quasi-
compact, [ is fuzzy soft open in (Z,, Z). Therefore g
is fuzzy soft almost quasi compact.

3.2. Fuzzy Soft Almost Continuity in the sense of
Hussain’s sense

Definition 3.2.1

A fuzzy soft mapping g : (X,7 ,E) = (Y,7, &) is said
to be a fuzzy soft almost continuous(H) at x4 € X,
if for each fuzzy soft open set flin (Y,z, &) with
g EeEN A g7 ') is a fuzzy soft
neighbourhood of x%. If g is fuzzy soft almost
continuous(H) at each fuzzy soft point of X, then g is
called fuzzy soft almost continuous(H).

Definition 3.2.2

A fuzzy soft set 7 is said to be fuzzy soft dense in
another fuzzy soft set # both being fuzzy soft sets in
an fuzzy soft topological space (X,7,E), if
s ad=u.

Definition 3.2.3

A fuzzy soft mapping g : (X,7 ,E) - (Y,7, A)is said
to be fuzzy soft weakly continuous if for each point
x% eX and each open set I in Y containing g(r %),
there existis an open set .7 in X containing +2 such
that g(7)c & cl (7).

Definition 3.2.4

A fuzzy soft mapping g :(X,7 ,E) - (Y,7, &) is said
to be fuzzy soft almost weakly continuous if
gme fFm Fagt(Fam  for
every fuzzy soft open set [t in (Y,z, A).

Theorem 3.2.5

For a fuzzy soft mappingg :(X,7 ,E) —» (Y,7, A), the
following are equivalent:

i g is fuzzy soft almost weakly continuous.
i. A a fFm gt(e
g7 YA @ (), for every fuzzy soft open

set flin (Y,7, A).
iii. For each x% € XY and each fuzzy soft-open
set A such that

guxDNed, s ad g(F a 1) is a
fuzzy soft neighbourhood of + 4.
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Proof:

Let [t be a fuzzy soft open set in (Y,7, A). Then
(/s @ W is fuzzy soft open in (Y,7, &) and we
have

(st 5 a g (B au) =
SO m g (B d )"
SgMB a (B a w9

FNF e Fapd

= (g7 @)".
Therefore we obtain,
s a psom gtw) g (E a ().
This proves (i) =(ii).

Let ¥4 € X and « be a fuzzy soft open set such that
g(x2) e u.Since (5 & u)¢is fuzzy soft open in
(Y,7, &) \we have

SgB a (B a @)

INF e Fapd

= (g7 )",
Therefore we obtain
rlegrWES m A g ad p)
and hence A& @ g Y (f @ w)is a fuzzy soft
neighbourhood of x. This proves (ii) = (iii).
Let # be a fuzzy soft open set in (Y,7,4) and
x% € g7 1(@). Then g(x%) € ji and

Remark 3.2.9

fsClg=(fsCl)is a fuzzy soft neighbourhood of x&.
Therfore x¢ € fsintfsClg~'(fsCljx) and we obtain
g9 t(@) € fsintfsClg='(fsCl@). This  proves
(iii) = (i).

Theorem 3.2.6

Every fuzzy soft almost continuous(H) mapping ¢ :
X,7,E) > (Y,6,K) is fuzzy soft almost weakly
continuous mapping.

Proof: By Theorem 3.2.5, (iii)=(i), every fuzzy soft
almost

continuous(H) mapping is fuzzy soft almost weakly
continuous mapping.

The next two propositions can be easily proved.
Proposition 3.2.7

Every fuzzy soft continuous mapping is fuzzy soft
almost continuous (S).

Proposition 3.2.8

Every fuzzy soft continuous mapping is fuzzy soft
almost continuous (H).

The above discussions give the following implication diagram.

Fuzzy soft continuous mapping

g

Fuzzy soft almost continuous mapping(S)

.

Fuzzy soft almost continuous mapping (H)
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Conclusion

Fuzzy Soft almost continuous mappingsin the sense
of Singal and Hussian have been Characterized using
recent concepts in the literature of fuzzy soft
topology..

References:

[1] Ahmad B. and Kharal A, On fuzzy soft sets,Advances in
Fuzzy System 2009 (2009), Article ID 586507, 6 pages.

[2] Ahmad B and Athar M, Fuzzy almost continuous
Functions, Int.J.Contemp.Math. Sciences, 3(34) (
2008), 1665-1677.

[3] Banashree Bora, International Journal for Basic
Sciences and Social Sciences (1JBSS) ISSN:2319-
2968,1,(2) 2012,50-64.

[4] BanuPazarVarol, and HalisAygun, Fuzzy soft topology.
Hacettepe Journal of Mathematics and Statistics,
(2012) 41(3), 407-419.

[5] Maji P.K. and Roy A.R., Soft set theory, Computers and
Mathematics with Applications
45(2003), 555-562.

[6] Maji P.K., Biswas R. and Roy A.R., Fuzzy Soft Sets,
Journal of Fuzzy Mathematics, 9(3)2001,589-602.

[71 Molodstov, D.A., Soft set Theory first result, computers
and Mathematics with Applications,37,(1999)19-31.

[8] NeogT.J., Sut D.K., Theory of fuzzy soft sets from a new
perspective, International Journal of latest Trends in
computing ,2,(2011).439-450.

[9] Neog T.J.,SutD.K. and HazarikaG.C.,Fuzzy soft
topological spaces, international journal of Latest
trends in Mathematics,.2, 2012,pp.54-67.

[10] Roy S. and SamantaT.k.,Annals of Fuzzy Mathematics
and Informatics ,2011.

[11] Singal M.K., and Asha Rani Singal.,, Almost
ContinuousMappings,Yokohama Math.3(1968),63-73.

[12] Thakur S.S and Alpa Singh Rajput, Soft Almost
Continuous Mappings, International Journal of
Advances in Mathermatics.,1(2017),22-29, 2017.

[13] Tanay B. and KandemirM.Burc, Topological steps of
structure of fuzzy soft sets, Computer and Mathematics
with Applications 61 (2011).2952-2957.

[14] TugbahanSimsekler.,  SaziyeYuksel.,  Fuzzy  soft
topological spaces, Annals of Fuzzy Mathematics and
Informatics 5,(2013).87-96.

[15] Zadeh. L.A , Fuzzy sets, information control 8 (1965),
338-353.

ISSN: 2231-5373 http://www.ijmttjournal.org

Page 90



