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Abstract: In the present paper, we study and investigate the propatieizzy softa-connected sets, fuzzy saftseparated sets and
fuzzy softa-s-connected sets and establish several interesting piepsttpported by examples. Moreover, we show that, a fuzty so
a-disconnectedness is not an hereditary property in gerf@rellly, we show that the fuzzg-irresolute surjective softimage of fuzzy
soft a-connected (resp. fuzzy safts-connected) is also fuzzy saft-connected (resp. fuzzy sadts-connected).
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1 Introduction 16,25,30,31,32,33,35,36,47]. To develop soft set theory,
the operations of the soft sets are redefined and a uni-int
decision making method was constructed by using these

In real life situation, the problems in economics, ew operations][]
engineering, social sciences, medical science etc. do ngecently, in 2011, Shabir and Nag]] initiated the study

always involve crisp data. So, we cannot successfully us f soft topological spaces. They defined soft topology on

the traditional classical methods because of various type e collection of soft sets oveiX. Consequently. the
of uncertainties presented in these problems. To exceeq . : . - Lonsequently, they
efined basic notions of soft topological spaces such as

these uncertainties, some kinds of theories were giveo en soft and closed soft sets, soft subspace, soft closure
like theory of fuzzy set, intuitionistic fuzzy set, rough,se P : e Space, '
§oft nbd of a point, soft separation axioms, soft regular

bipolar fuzzy set, i.e. which we can use as mathematicaS aces and soft normal spaces and established their
tools for dealings with uncertainties. But, all these P P

theories have their inherent difficulties. The reason forS?Vre]ralI propfertles. M'r.' i) mveshgate some Fl)ropertlles
these difficulties Molodtsovd initiated the concept of ° these soft separation axioms. 187, Kandil et. al.

soft set theory as a new mathematical tool for dealingIntrOduced some soft operations such as semi open soft,
with uncertainties which is free from the above P'¢ ©9PEN soft, g-open soft andB-open soft and

difficulties. In [34,35], Molodtsov successfully applied "vestigated their properties in detail. Kandil et a4]
the soft theory in several directions, such as smoothnes'?troduced the notion of soft semi separation axioms. In

of funcons, game heor,operatons researc, Riemanfr 2120 1Y iy e properes of he sof seni
integration, Perron integration, probability, theory of g b b '

measurement, and so on. After presentation of thesoft ideal was initiated for the first time by Kandil et

operations_of soft sets 3g, the properties. and ¢, Bk TRy S5 0 HE Wi A view o find
applications of soft set theory have been studied : P

increasingly 7,27,35]. Xiao et al.i4] and Pei and Miao new soft topologies from the original one, called soft

[38] discussed the relationship between soft sets an opoll_og|pal spaces fW::jh SOftf |f]lea! (X’T’.E’I)'db
information systems. They showed that soft sets are pplications to various fields were further investigated by

class of special information systems. In recent years andil et al. [18,19,21,22,23,26]. The notion of b-open

- ; C o oft sets was initiated for the first time by El-sheikh and
many interesting applications of soft set theory have bee ot " o
expanded by embedding the ideas of fuzzy S8, L0, bd El-latif [13. Maji et. al. [30] initiated the study
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involving both fuzzy sets and soft sets. Bj fhe notion of  closure offa, denoted byFcl (fa) is the intersection of all
fuzzy soft set was introduced as a fuzzy generalization ofuzzy closed soft super sets €. i.e.,

soft sets and some basic properties of fuzzy soft sets arEcl(fa) = M{hp : hp is fuzzy closed soft set and fa C
discussed in detail. Then, many scientists such as X. Yangp }.

et. al. 45], improved the concept of fuzziness of soft sets. The fuzzy soft interior ofgg, denoted byFint(fa) is the
In [4], Karal et al. defined the notion of a mapping on fuzzy soft union of all fuzzy open soft subsetsfafi.e.,
classes of fuzzy soft sets, which is fundamental importanfint(gs) = LI{hp : hp is fuzzy open soft set and hp C
in fuzzy soft set theory, to improve this work and they gg}.

studied properties of fuzzy soft images and fuzzy soft . .. .
. . . Definition 2.6[29) The fuzzy soft setfy € FSS(X)g is
inverse images of fuzzy soft sets. Chang][introduced called fuzzy soft point if there existe X ande € E such

the concept of fuzzy topology on a sétby axiomatizing e o ? PO
a collection¥ of fuzzy subsets oK. Tanay et.al. 42] thatqu(x) B a-(O <a<l) an,d“_fA(y) = 0 for eachy
introduced the definition of fuzzy soft topology over a X — {x}, and this fuzzy soft point is denoted i or fe.

subset of the initial universe set while Roy and SamantaDefinition 2.7[29 The fuzzy soft pointx§ is said to be

[40] gave the definition of fuzzy soft topology over the pelonging to the fuzzy soft setg,A), denoted by

initial universe set. Some fuzzy soft topological propesti  x& &(g, A), if for the elemenec A, a < pg, ().
based on fuzzy pre (resp. serfli;) open soft sets, were 8

introduced in 1, 2,3,15,16,25]. Definition 2.8[29] A fuzzy soft setgg in a fuzzy soft

In the present paper, we generalize the notion of fuzzyloPological space (X,%,E) is called fuzzy soft
soft connectednes®9], by using the notions of fuzzg- neighborhood of the fuzzy soft poinf, if there exists a
open soft sets. fuzzy open soft setc such tha$ ehc C gg. A fuzzy soft

setgg in a fuzzy soft topological spade, T, E) is called
fuzzy soft neighborhood of the soft skt if there exists a
fuzzy open soft setic such thatfa C hc C gg. The fuzzy
soft neighborhood system of the fuzzy soft pok{,

oy - . .
In this section, we present the basic definitions and resultgg{;‘ﬁggrﬁgygs(xa)’ is the family of all its fuzzy soft

of fuzzy soft set theory which will be needed in the paper.

Definition 2.1[46] A fuzzy setA of a non-empty sex is ~ Definition 2.9[29 Let (X,E,E)Y be a fuzzy soft
characterized by a membership function topological space and C X. Let hg be a fuzzy soft set

2 Preliminaries

Ua: X — [0,1] = | whose valueua(x) represents the ©Over(Y.E) such thahf : E — I such thah(e) = Hey s
"degree of membership” af in A for x € X. We denote 1xeY
- e _ 9
family of all fuzzy sets byt*. iy (x) = 0, x&Y.
Definition 2.2[30] Let A C E. A pair (f,A), denoted by Let Ty = {hX M gs : gs € T}, then the fuzzy soft

fa, is called fuzzy soft set ove , wheref is a mapping  topology Ty on (Y,E)is called fuzzy soft subspace
givenbyf : A— 1* defined byfa(e) = uf,, whereus, =0 topology for (Y,E) and (Y,Sy,E) is called fuzzy soft
if e Aandpf, #0 if ec A whereD(x) =0V x e X.  subspace ofX,T,E). If hf € T (resp.hf € T°), then
The family of all these fuzzy soft sets ov&rdenoted by  (Y,%v,E) is called fuzzy open (resp. closed) soft
F SS(X)a. subspace ofX, %, E).

Definition 2.3[39] Let T be a collection of fuzzy soft sets  pefinition 2.10[37] Let FSS(X)e and FSS(Y)x be
over a universeX with a fixed set of parametets, then  families of fuzzy soft sets oveX andY, respectively. Let

T C FSS(X)E is called fuzzy soft topology oX if u:X —Yandp:E — K be mappings. Then the mdp,
(L)ig,0e € %, wheref)E(e) -0 andiE(e) —1 VecE, is cglled fuzzy soft mapping fro to Y and denoted by
(2)the union of any members &fbelongs toz, fpu s FSS(X)e — FSS(Y)k such that,

(3)the intersection of any two members®belongs tct. (1)If fa € FSS(X)e. Then the image offa under the

The triplet(X, %, E) is called fuzzy soft topological space fuzzy soft mappingfp, is the fuzzy soft set oveY

overX. Also, each member f is called fuzzy open soft defined byfy,(fa), whereVk e p(E), VyeY,

in (X,%,E). We denote the set of all open soft sets by fpu(fa)(k)(y) =
FOS(X,%,E), or FOY(X). Vuw=y [Vpek(fa@)](x) ifxeu(y),
Definition 2.4[39 Let (X,T,E) be a fuzzy soft 0 otherwise.

topological space. A fuzzy soft sét overX is said to be
fuzzy closed soft set iiX, if its relative complementy is
fuzzy open soft set. We denote the set of all fuzzy closed

(2)If gg € FSS(Y)k, then the pre-image ajg under the
fuzzy soft mappingfp, is the fuzzy soft set oveX

i ~1 -1
soft sets byFCS(X, T, E), or FCS(X). defined byf;*(gs), wherevee p EcK), VXxe )é
Definition 2.5[37 Let (X,T,E) be a fuzzy soft fpul(gB)(e)(x):{gs(p(e))(u(x)) c?trhgr(ve\zisee ’
topological space anda € FSS(X)g. The fuzzy soft '
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The fuzzy soft mappingfy, is called surjective (resp.
injective) if p andu are surjective (resp. injective), also it
is said to be constant g andu are constant.

Definition 2.11[37] Let (X,%1,E) and(Y,%>,K) be two
fuzzy soft topological spaces and
fpu : FSS(X)e — FSS(Y)k be a fuzzy soft mapping.
Thenfpy, is called

(1)Fuzzy continuous soft if ;! (gs) € T1V (gs) € T2.
(2)Fuzzy open soft if yu(ga) € T2V (ga) € F1.

Theorem 2.1[4] Let FSS(X)e and FSS(Y)k be two
families of fuzzy soft sets. For the fuzzy soft function
fou : FSS(X)e — FSS(Y)k, the following statements
hold,

(@)fpu'((9,B)°) = (f5i'(9,B))% (9.B) € FSS(Y)«.

(0)fpu( i ((9.B))) € (9,B)Y (9,B) € FSS(Y)x. If fpy is
surjective, then the equality holds.

(e)(f,A) C fpul(fpu((f MY (T,A) € FSSX)e. If fpuis
injective, then the equality holds.

(d)fpu(OE) Ok, fpu(lg) Cik. If fpu is surjective, then
the equality holds.
(©)fpit(ik) = 1g andf (0

(f)lf( A) C(9,A), thenfpu(f A) C fou(9,A).

(Q)If (f,B) C (9, B),

f’l(f B)E f’l(g,B)V(f,B),(g B) € FSS(Y)«.
(l_ljeJ(f B)j ) ujlep‘ul(f,B)j and
FSS(Y)K-
fu(Mjea(f,A)) E Mieafpu(f,A)) ¥V (F,A)) €
FSS(X)e. If fpu is injective, then the equality holds.

k) = Ok.
then

()

Definition 2.12[29] Let (X,%,E) be a fuzzy soft
topological space. A fuzzy soft separationlgf is a pair
of non null proper fuzzy open soft se¢,hc such that
Ol hc = Og and1g = Os L he.

Definition 2.13[29 A fuzzy soft topological space
(X,%,E) is said to be fuzzy soft connected if and only if
there is no fuzzy soft separations of. Otherwise,
(X,%,E) is said to be fuzzy soft disconnected space.
Definition 2.14[17 Let (X,7,E) be a soft topological
space andra € SS(X)e. If FaCint(cl(int(Fa)), thenFa is
called a-open soft set. We denote the set of alopen
soft sets bya OS(X, 1,E), or aOS(X) and the set of all
a-closed soft sets bgyCS(X, 1,E), or aCS(X).

Definition 2.15]25 Two fuzzy soft set€s andgg are said
to be disjoint, denoted bya Mg = Og, if ANB = ¢ and
quﬂugB =0VecE.

3 Fuzzy softa-connected spaces

In this section, we introduce the notions of fuzzy soft

Definition 3.1. Let (X,%,E) be a fuzzy soft topological
space andfa € FSS(X)e. If fa C Fint(Fcl(Fint(fa))),
thenfy is called fuzzya-open soft set. We denote the set
of all fuzzy a-open soft sets byFaOS(X,%,E), or
FPOS(X) and the set of all fuzzyr-closed soft sets by
FaCS(X,%,E), or FaCS(X).

Definition 3.2. Let (X,%,E) be a fuzzy soft topological
space. A fuzzy softr-separation ofg is a pair of non null
proper fuzzyor-open soft set$a, gg such thatfaMgs = Og
andlg = fallgs.

Definition 3.3. A fuzzy soft topological spaceX,T,E) is
said to be fuzzy softr-connected if and only if there is
no fuzzy softa-separations ofg. Otherwise(X,%,E) is
said to be fuzzy softr-disconnected space.

Examples 3.1.

(1)Let X = {a,b,c,d}, E = {e1,er,e3} and ¥ be the
discrete fuzzy soft topology oK. Then,(X,%,E) is
not fuzzy softa-connected.

(2)LetX = {a,b,c}, E = {e1,&} and¥ be the indiscrete
fuzzy soft topology orX. Then,¥ is always fuzzy soft
a-connected.

Definition 3.4. A fuzzy soft subspacéY, Ty, E) of fuzzy
soft topological spacéX, ¥, E) is said to be fuzzyr-open
soft (resp.a-closed soft, soﬁu-connected) subspace if
hf € FaOS(X) (resp.hft € FaCS(X), h is fuzzy soft
o-connected).

Theorem 3.1. Let (Y,%y,E) be a fuzzy soft semi
connected subspace of fuzzy soft topological space
(X,%,E) such thahf Mga € FSOS(X) ga € FSOS(X). If
1 has a fuzzy soft semi separatiofis gs, then either
hf C fa, orhf C ge.

Proof. Let (Y,%y,E) be a fuzzy softa-connected
subspace of fuzzy soft topological spac€, T,E) such
that hf M ga € FaOS(X) ga € FaOS(X). If it has a
fuzzy softa -separationsfa,gs, then eltherhY C fa, O
ht C ge.

Theorem 3.2.1f (X,%5,E) is a fuzzy softa-connected
space and¥; is fuzzy soft coarser thar¥,, then
(X,%1,E) is also a fuzzy softr-connected.

Proof. Let fa,gs be fuzzy softr-separation oriX, %1, E).
Then,fa,gs € T1. SinceT1 C X,. Then,fa,gs € T2 such
that fa,gg is fuzzy softa-separation oriX, ¥, E), which
is a contradiction with the fuzzy soft-connectedness of
(X,%2,E). Hence(X, %4, E) is fuzzy softa-connected.

Remark 3.1 The converse of Theorem 3.2 is not true in
general, as shown in the following example.

Example 3.1.Let X = {a,b,c}, E = {e},&,€3,€4} and
A B C E whereA = {e,e;} andB = {e3,e4}. Let T4 be
the indiscrete fuzzy soft topology, thefy is fuzzy soft
a-connected, on the other hand,

To {1E,0E7 fA ga, kB,hB Se, VE} where
fa,0a, ks, hg,se, Ve are fuzzy soft sets ovet defined as

let

connectedness in fuzzy soft topological space and examintllows:

its basic properties.

pey = {a1, by, ci}, Wi = {aq, by, e},
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%é = {a02,bos,C08}, Hgs = {@0.1,b0:6,C0.7} a-irresolute soft
= {ay,b1,c1}, pye = {as, by, ci}, fou(08) € FAOS(X)V gg € FaOS(Y).
HhB {05, b0, 03}, My, = {alabo.saco.s}, Theorem 3.4.Let (X1, T1,E) and(Xo, T2,K) be fuzzy soft
H% = {ap2,bos,Cos}, ¢ = {ao1,boe,Co7},  topological spaces anfyy, : (X1,T1,E) — (Xo,T2,K) be
u%El ={ay,b1,c1}, u?E‘ = {al,bl,cl} a fuzzya-irresolute surjective soft function. (X;,%1,E)
e = {ay, bl,cl} 2 = {a1,b1,c1}, is fuzzy softa-connected, the(X;, 2, K) is also a fuzzy
v = {a0s,b0,Co3}, kv = {a1,bos, Co3}, softa-connected.

Then ¥, defines a fuzzy soft topology oX such that
T1 C Ty, Now, fa andkg are fuzzya-open soft sets in
which form a fuzzy softr-separation ofX, T2, E) where
falks = Og and1g = faUkg. Hence(X, %, E) is fuzzy
soft a-disconnected.

Theorem 3.3.A fuzzy soft subspacé€Y, v, E) of fuzzy
soft a-disconnectedness spaf¢, T ,E) is fuzzy softa-
disconnected ifif r1ga € FaOS(X) V ga € FaOS(X).
Proof. Let (Y,%y,E) be fuzzy softa-connected space.
Since(X,%,E) is fuzzy softa-disconnected. Then, there
exist fuzzy softa-separationfa,ggs on (X,%T,E). By
hypothesrs famht € FaOS(X), ggMht € FaOS(X)
and [gg Mhy] U [fAl‘l hf] = h, which is a contradiction
with the fuzzy soft a-connectedness oflY,%y,E).
Therefore(Y, %y, E) is fuzzy softa-disconnected.
Remark 3.2 A fuzzy softa-disconnectedness property is
not hereditary property in general, as in the following
example.

Example 3.2.In Example 3.1, lety = {a,b} C X. We
consider the fuzzy soft set! over (Y,E) defined as
follows:

I"lﬁ‘ljé = {a]-?bl?CO}’ IJE\E = {a]_,b]_,co}, IJ:‘E = {a17blaco}r
Hyy = {aa,b1,Co}

Then we findTy as follows, Ty = {hf Mz : z € T}
where
hY I_IOE = OE, hEl_IlE = hY, hEl_l fa = hc, where

= {a1,b1,co}, 2 = {a1,b1, o},

thlgA_hW where
th {a0.2,b05,¢0}, Ilm, {a0.1,bo6,Co},

hf Mk = hg, where

Hys = {a1, b1, o}, pyt = {as. b1, o},

hf nhg = hr, where
Hy: = {205, bo, Co}, My = {a1,bos, Co},
hf Mse = hp, where
Hie {aoz,bos,Co} Hre
He2 = {au, by, co}, Ht = {aa, b1, Co}
Thus, the collectiorfy = {hf Mz : z= € T} is a fuzzy
soft topology on(Y,E) in which there is no fuzzy soft
a-separation ortY, %y, E). Therefore(Y,%y,E) is fuzzy
soft a-connected, although(X,%,E) is fuzzy soft
a-disconnected as shown in Example 3.1.
Definition 3.5. Let (X,%1,E), (Y,%2,K) be fuzzy soft
topological spaces anth, : FSS(X)e — FSS(Y)k be a
fuzzy soft function. Then, the functiofy, is called fuzzy

{a0.1,b06,Co},

Proof. Let (Xp,%2,K) be a fuzzy softa-disconnected
space. Then, there exish,gg pair of non null proper
fuzzy a-open soft subsets dfx such thatfamgs = Ok

and 1x = fa LU gs. Since fpu is fuzzy a-irresolute soft
function, thenf‘l( A)s Tou (gB) are pair of non null

proper fuzzy a-open soft subsets oﬂE such that
fﬁ (fa)m fpu (gB) = fﬁ (famlgs) = fpu (OK) ~OE and
fpu (fA)LI fo l(gB) =f 1(fA|_|gB) =f 1(1K) = 1g from
Theorem 2 1. This means thq;;} (fa): fou L(gg) forms a

fuzzy soft a-separation oflg, which is a contradiction
with the fuzzy soft a-connectedness ofX;,%T1,E).
Therefore(Xz, T2,K) is fuzzy softa-connected.

4 Fuzzy softa-s-connectedness

In this section, we introduce the notions of fuzzy soft
a-separated sets and use it to introduce the notions of
fuzzy a-s-connectedness in fuzzy soft topological spaces
and study its basic properties.

Definition 4.1. A non null fuzzy soft subset$a, gg of
fuzzy soft topological spacgX, ¥, E) are said to be fuzzy
soft a-separated sets if
Foacl(fa)figs =Facl(gs) M fa= Ok.

Theorem 4.1.Let fa C g, hc C kp andgg, kp are soft
fuzzy soft a-separated subsets of fuzzy soft topological
space(X,%,E). Then, fa, hc are fuzzy softa-separated
sets.

Proof. Let fo C gg, then Facl(fa) C Facl(gs). It
follows that,
Facl(fa)Mhe C Facl(fa)Mkp C Facl(gs) Mkp = Og.

Also, since hc C kp. Then, Facl(hc) C Facl(kp).

Hence, faM Facl(hc) C Facl(kp) Mgs = Thus,
fa, hc are fuzzy softr-separated sets.

Theorem 4.2.Two fuzzy a-closed soft subsets of fuzzy
soft topological spaceX, T, E) are fuzzy softr-separated
sets if and only if they are disjoint.

Proof. Let fa, gs are fuzzy softa-separated sets. Then,
Facl(gs) M fa = gsMFacl(fa) = Og. Since fa, g are
fuzzy a-closed soft sets. Therffia M gg = Og. Conversely,
let fa, gs are disjoint fuzzya-closed soft sets. Thegg 1
Eacl(fA) = famngs = Og andFacl (gB)I_l fa=falgs =
Oe. It follows that, fa, gs are fuzzy softn-separated sets.
Definition 4.2. A fuzzy soft topological spaceX, ¥, E) is
said to be fuzzy softr-s-connected if and only ifig can
not expressed as the fuzzy soft union of two fuzzy soft
separated sets X, %, E).

£
O
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Theorem 4.3.Let (Z,%2,E) be a fuzzy soft subspace of a-separated, which is a contradiction. Henael ! yw is

fuzzy soft topological spaceX,T,E) andfa, gg T ze C
1g. Then, fp andgg are fuzzy softa-separated oftz if
and only if fo andgg are fuzzy softa-separated orE,
where¥7 is the fuzzy soft subspace fa.

Proof. Assume thatfs andgg are fuzzy sofia-separated
on%z < Faclg,(fa)lgs = @andfafFacls,(gs) =
O & [Facls(fa)Mze]Mgs = Facls(fa)rgg = Oe
and [Faclz(gs) Mze] M fa = Faclz(gg) M fa =0 <
fa andgg are fuzzy softr-separated sets ah

Theorem 4.4.Let z= be a fuzzy soft subset of fuzzy soft
topological space(X,T,E). Then, z= is fuzzy soft
a-s-connected w.r.{X,%,E) if and only if z= is fuzzy
softa-s-connected w.r.(Z, ¥z, E).

Proof. Suppose thate is not fuzzy softa-s-connected
w.r.t (Z,%z,E). Then,ze = fia U fog, wherefia and fog
are fuzzy soft a-separated sets orngy &

z= = fi1a U fog, where fia and fg are fuzzy soft
o-separated off from Theorem 4.3 <z is not fuzzy
softa-s-connected w.r.tX, < ,E).

Theorem 4.5. Let (Z,3z,E) be a fuzzy soft

fuzzy softa-s-connected.

Theorem 4.7. Let (Z,%z,N) be a fuzzy soft
o-s-connected subspace of fuzzy soft topological space
(X,%,E) and Sy € FSS(X)a. If zy C Sy C Fadl(zv).
Then,(S,%s,M) is fuzzy softa-s-connected subspace of
(X,%,E).

Proof. Assume that (STs,M) is not fuzzy soft
a-s-connected subspace ¢K,%,E). Then, there exist
fuzzy soft a-separated set§y and gg on ¥ such that
Sv = fallgs. So, we havey is fuzzy softa-s-connected
subset of fuzzy softr-s-disconnected space. By Theorem
4.5, eitherzy C fa or zy C gs. If zy C fa. Then,
Facl(zy) C Facl(fa). It follows
Facl(zy) M gs C Facl(fa) M gs = Og. Hence,
gs = Facl(zy) Mgs = Og which is a contradiction. If
Zn C gs. By a similar way, we can geffy = Og, which is a
contradiction. Hence, (S%s,M) is fuzzy soft
a-s-connected subspace Of, T, E).

Corollary 4.1. If (Z,%z,N) is fuzzy softa-s-connected
subspace of fuzzy soft topological spgeg ¥, E). Then,

a-s-connected subspace of fuzzy soft topological spacé acl(z) is fuzzy softa-s-connected.

(X,%,E) andfp, gs be fuzzy softar-separated ofg with
Ze C fallgs, then eitheg C fa, orze C gg.

Proof. Let z= C fpLIgg for some fuzzy softr-separated
subsetsfa, gg of 1g. Sinceze = (z= M fa) U (ze M gB).
Then, .

(ZIE M fa) MFaclz(ze Mgs) E (faMFaclsgs) = Oe.
Also,

Facls(ze M fa) M (ze Mge) C Facls(fa) Mgs = Oe.
Since(Z,%z,E) is fuzzy softa-s-connected. Thus, either
Zze M fa = O0g orze M gg = Og. It follows that,ze = z= M fa
orzg = zg Mgg. Thisimplies thatze C fa or z= C gg.

Theorem 4.6.Let (Z,%z,N) and(Y,%y,M) be fuzzy soft

Proof. It obvious from Theorem 4.7.

Theorem 4.8.1f for all pair of distinct fuzzy soft point
fe,Qe, there exists a fuzzy soft-s-connected sedy C 1
with fe,ge€2n, thenlg is fuzzy softa-s-connected.

Proof. Suppose thafl is fuzzy soft a-s-disconnected.
Then, 1g = fa U gs, where fa,gg are fuzzy soft
a-separated sets. It followa Mgg = Og. So,3 fe€ fa and
0e€0B. Sincefags = Og. Then,fe, ge are distinct fuzzy
soft point in1g. By hypothesis, there exists a fuzzy soft
a-s-connected setzy such that fe,ge€zy C 1 and
fe,0e€zy. Moreover, we havezy is fuzzy soft
o-s-connected subset of a a fuzzy safts-disconnected

a-s-connected subspaces of fuzzy soft topological spacgpace. It follows by Theorem 4.5, eithex = fa or

(X,%,E) such that none of them is fuzzy seftseparated.
Then,zy Lyw is fuzzy softa-s-connected.

Proof. Let (Z,%z,N) and (Y,%Ty,M) be fuzzy soft
o-s-connected subspaces bf such thatzy LI ym is not

zv C gg and both cases is a contradiction with the
hypothesis. Thereforég is fuzzy softa-s-connected.

Theorem 4.9.Let {(Zj,%z,N) : j € J} be a non null
family of fuzzy soft a-s-connected subspaces of fuzzy

fuzzy softa-s-connected. Then, there exist two non null g topological spacéX, T, E). If Mjes(zj,N) # Og, then

fuzzy soft a-separated setkp and hc of 1g such that
Zn Uym = kp U hc. Since zy,ym are fuzzy soft
a-s-connectedzy,ym C zy U fa = kp LUihe. By Theorem
4.5, eitherzy C kp or zy C he, also, eitheryy C kp or
yw & he. If zv © kp or zy & hec. Then,
ZNMhc T kpMhe =0 or zyMkp C zyMkp = Og.
Therefore, [zy LUym] Mkp = [znv Mkp] U [ym U kp] =
[ym Mkp]LUOg = ym Mkp = ym sinceym C kp. Similarly,
if ym C kp orym C he. we get{zy Uym] Mhe = 2.

Now, [(zv Uywm) Mhe] M Facl[(zy Uym) Mkp] C
[(zv U ym) M he] M [Facl(zy U yw) M Facl(kp)] =
[z U ym] M [hc¢ M Fac(kp)] = O and
Facl[(zy U ym) T he] M [(zv U ym) M ko] E
[Facl(zy U ym) M Facl(he)] M [(zv U ym) M ko] =
[zv U ym] M [Facl(hc) Mkp] = Og. It follows that,
[zv Uym] Mkp = zy and[zy Uym] Mhe = ym are fuzzy soft

(UjeaZj, T,z N) is also a fuzzy softa-s-connected
fuzzy subspace X, T, E).

Proof. Assume that(Z,%z,N) = (UjesZj, Tuje,z,N) is
fuzzy softa-s-disconnected. They = faLlgg for some
fuzzy soft a-separated subset$s,gg of 1. Since
Mjea(zj,N) # Og. Then, 3 fe€ Mjes (zN);. It follows
that, fe€zy. So, eitherfoefp or fe€gs. Suppose that
feEfa. Sincefe€(z,N) Vj € J and(zj,N) C zy. So, we
have(z;,N) is fuzzy softa-s-connected subset of fuzzy
soft a-s-disconnected sety. Then, by Theorem 4.5,
either (z;,N) T fa or (z,N) T gg Vj € J. |f
(zj,N) C fa Vj € J. Then,zy C fa. This implies that,
o8 = Og, which is a contradiction. Also, if
(z;,N) C gs Vj € J. Also, if fe€gg, by a similar way, we
get fa = Og, which is a contradiction. Therefore,
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(Z,%z2,N) = (I_ljeJZj,Tqusz,N) is soft

o-s-connected.
Theorem 4.10.Let {(Z;,%z;,N) : j € J} be a family of
fuzzy soft a—srconnected subspaces of fuzzy soft
topological spacéX,T,E) such that one of the members
of the family intersects every other members, then
(UjeaZj, Tujeyz;,N) is fuzzy subspace diX, T, E).

Proof. Let (Z,%z,N) = (quJZj,Equsz,N) and
(zN)jo € {(z;N) j € J} such that
(zN)joM(z,N) # 0 Vj € J. Then,(zN)joLI (zj,N) is
fuzzy softa-s-connectedvj € J by Theorem 4.6. Hence,
the collection{(z,N)jo LI (z;,N) : j € J} is a collection of
fuzzy soft a-s-connected subsets df which having a
non null fuzzy soft intersection. Therefore,
(Z,%z,N) = (quJZj,‘SquJZJ,N) is fuzzy soft
a-s-connected subspace @€, T,E) by Theorem 4.6.
Theorem 4.11.Let (X3,%1,E) and (X,%2,K) be fuzzy
soft topological spaces and
fou : (X1,T1,E) — (X2,%2,K) be a fuzzya-irresolute
surjective soft function. If (X;,%1,E) is fuzzy soft
a-s-connected, then(Xp,%,,K) is also a fuzzy soft
o-s-connected.

Proof. Let (X,%2,K) be fuzzy soft a-disconnected
space. Then, there exish,gs pair of non null proper
fuzzy soft a-separated sets such thag = fa Ll gs,
Facl(fa)Mgs = Facl(gs) M fa = Og. Sincefyy is fuzzy
a-irresolute soft function, theffi, ! (fa), o' (gs) are pair

of non null proper fuzzya-open soft subsets dfz such
that

Facl (fp]l(fA)) M fl;ul(gg)
fp_ul(fA M os)
foi-(fa) Facl (foi'(g8))

fuzzy

i (fa) M fout (Facl (gg)) =
fl;ul(fA M os) fot (O O and
fl;ul(fA) U fl;ul(gg)) fp—u1 fallgs) = fp—ul(lK) = 1
from Theorem 2.1 and 25|, Theorem 4.2]. This means
that, f5(fa), foi (gs) are pair of non null proper fuzzy
soft a-separated sets dfz, which is a contradiction of
the fuzzy soft o-s-connectedness of (Xi,%q,E).
Therefore(Xp, ¥2,K) is fuzzy softa-s-connected.

5 Conclusion

Since the authors introduced topological structures 0414

fuzzy soft sets §,14,42], so the fuzzy soft topological
properties, which introduced by Mahanta et 24| is
generalized here to the fuzay-soft sets which will be

fuzzy soft topology to carry out a general framework for
their applications in practical life.
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