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Abstract: In the present paper, we continue the study on fuzzy sofidgjal spaces and investigate the properties of fuzzyssofti
connected sets, fuzzy soft semi separated sets and fuzzsesaifs-connected sets and have established several interestipgrpes
supported by examples. Moreover, we show that a fuzzy saft desconnectedness property is not hereditary propergeimeral.
Finally, we show that the fuzzy irresolute surjective sofage of fuzzy soft semi connected (resp. fuzzy soft sectinnected) is also

a fuzzy soft sems-connected. We hope that the findings in this paper will hefearcher enhance and promote the further study on
fuzzy soft topology to carry out a general framework for ttegiplications in practical life.
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1 Introduction the collectiont of soft sets oveX. Consequently, they
defined basic notions of soft topological spaces such as
The concept of soft sets was first introduced by open softand closed soft sets, soft subspace, soft closure,

Molodtsov R9] in 1999 as a general mathematical tool Soft nbd of a point, soft separation axioms, soft regular
for dealing with uncertain objects. 1129,30], Molodtsov ~ spaces and soft normal spaces and established their
successfully applied the soft theory in several directions Several properties. Min irBg] investigate some properties
such as smoothness of functions, game theory, operatior®f these soft separation axioms. Kandil et al9|
research, Riemann integration, Perron integrationjntroduce the notion of soft semi separation axioms. In
probability, theory of measurement, and so on. Afterparticular they studied the properties of the soft semi
presentation of the operations of soft se7][ the  regular spaces and soft semi normal spaces. Maji et. al.
properties and applications of soft set theory have beef29 initiated the study involving both fuzzy sets and soft
studied increasingly4,22,30]. Xiao et al.B9 and Pei sets. The notion of soft ideal was initiated for the first
and Miao B3 discussed the relationship between softtime by Kandil et all5]. They also introduced the
sets and information systems. They showed that soft setgoncept of soft local function. These concepts are
are a class of special information systems. In recent yeargliscussed with a view to find new soft topologies from the
many interesting applications of soft set theory have beerriginal one, called soft topological spaces with soft Idea
expanded by embedding the ideas of fuzzy s2{3,5,8, (X,1,E,I). Applications to various fields were further
25,26,27,28,30,31,42]. To develop soft set theory, the investigated by Kandil et al13,14,16,17,18].

operations of the soft sets are redefined and a uni-int [6] the notion of fuzzy set soft set was introduced as a
decision making method was constructed by using theséuzzy generalization of soft sets and some basic
new operationsd]. properties of fuzzy soft sets are discussed in detail. Then
Recently, in 2011, Shabir and N&2§] initiated the study ~Mmany scientists such as X. Yang et. @0 improved the

of soft topological spaces. They defined soft topology onconcept of fuzziness of soft sets. [tj[Karal and Ahmed
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defined the notion of a mapping on classes of fuzzy softDefinition 2.3[34] The complement of fuzzy soft set
sets, which is fundamental important in fuzzy soft set(f,A), denoted by(f,A), is defined by(f,A) = (f',A),
theory, to improve this work and they studied propertiesf, : E — IX is a mapping given byu?A =1- u?A vVeeA,
of fuzzy soft images and fuzzy soft inverse images of TN N
fuzzy soft sets. Tanay et.aBT] introduced the definition Whe.rgll(x) = 1VxeX. Clearly,(fy)" = fa. , )
of fuzzy soft topology over a subset of the initial universe Definition 2.4[27] A fuzzy soft setfa overX is said to
set while Roy and Samant&9] gave the definiton f P& @ NULL fuzzy soft set, denoted i, if for all e
fuzzy soft topology over the initial universe set. Chang A fale) =0.
[10] introduced the concept of fuzzy topology on a Xet  Definition 2.5[27] A fuzzy soft setfs over X is said to
by axiomatizing a collectiof of fuzzy subsets oX. be an absolute fuzzy soft set, denotedlfyif for all e €

In the present paper, we continue the study on fuzzyA, fa(e) = 1. Clearly we havgla)' = 0a and(Oa)’ = 1a.
soft topological spaces and investigate the properties obefinition 2.6[34] Let fa, gs € FSS(X)g. Then fa is
fuzzy soft semi connected sets, fuzzy soft semi separateflizzy soft subset ofig, denoted byfa C gg, if AC B and
sets and fuzzy soft sems-connected sets and have pg C s, Vv e € A, i.e.
established several interesting properties supported b.¥’? (X) < HE () VxeXandVeeA
examples. Moreover, we show that a fuzzy soft semi_ A "~ "B .
disconnectedness property is not hereditary property ifP€finition 2.7.[34] The union of two fuzzy soft se ta
general. Finally, we show that the fuzzy irresolute 21dgs overthe common universeis also a fuzzy soft set
surjective soft image of fuzzy soft semi connected (resp.lc: Wherefc(€) = iy, = U, U Hg, Ve € E. Here, we write
fuzzy soft semis-connected) is also a fuzzy soft semi hc = faligs.
sconnected. Since the authors introduced topologicaDefinition 2.8[34] The intersection of two fuzzy soft sets
structures on fuzzy soft sets5,[l1,37], so the semi fa andgg over the common univers¢is also a fuzzy soft
topological properties, which introduced by Mahanta etsethc, wherehc(e) = pg = Uf, N Hg, Ve € E. Here, we
al.[24], is generalized here to the fuzzy soft sets whichwrite hc = faMgg.
will be useful in the fuzzy systems. Because there existsrhggrem 2.1[2] Let {(f,A); : j € J} C FSS(X)e. Then
compact connections between soft sets and informatiogy,q following statements hold,
systems 33,39, we can use the results deducted from the , ,
studies on fuzzy soft topological space to improve thesd DIUjea(F,A)j]" = Mjea(f, A},
kinds of connections. @Njea(f,A)j]" = Ujea(f,A);.

Definition 2.9[34] Let T be a collection of fuzzy soft sets
o ] over a univers&X with a fixed set of parametets, then
2 Preliminaries T C FSS(X)g is called fuzzy soft topology oK if

%1)15, O € T, where0g () =0 andig(e) =1, Vec E,
2)the union of any members @fbelongs toz,
(3)the intersection of any two members®belongs tos.

The triplet(X,%,E) is called fuzzy soft topological space
overX. Also, each member of is called fuzzy open soft

In this section, we present the basic definitions and result
of soft set theory which will be needed in the sequel.

Definition 2.1[41] A fuzzy setA of a non-empty seX is

characterized by a membership function

,‘,fjA : X —[0,1] =1 vyh"ose_ valueyia(x) represents the in (X,%,E). We denote the set of all open soft sets by
egree of membership” ofin Afor x € X. FOS(X,T,E), or FOS(X)

Let 1X denotes the family of all fuzzy sets oX. If el '

A,B € IX, then some basic set operations for fuzzy setsDefinition 2.10[34 Let (X,T,E) be a fuzzy soft

are given by Zadeh1], as follows: topological space. A fuzzy soft sé&t overX is said to be
fuzzy closed soft set i, if its relative complement, is

(DA<B & pa(X) < us(x) VX e X. fuzzy open soft set. We denote the set of all fuzzy closed

(2A=B < pa(X) = us(X) VX e X. soft sets byFCS(X, T, E), or FCS(X).

(B)C=AVB & pc(X) = pa(X) V ps(X) VX € X. Definition 2.11[37 Let (X,T,E) be a fuzzy soft

(4D =AAB < Up(X) = Ha(X) A ps(X) VX € X.

topological da € FSS(X)e. The f ft
BM=A < () =1 Pa(X) ¥ X € X. opological space anda € FSS(X)e e fuzzy so

closure offa, denoted byFcl (fa) is the intersection of all
fuzzy closed soft super sets &f. i.e.,

Definition 2.2[25 Let AC E. A pair (f,A), denoted by Fdl(fa) = N{hp : hp is fuzzy closed soft set and fa C
ho

fa, is called fuzz>3</ soft set oveX , wheref is a mapping
i . ; _ € e _n .
givenbyf :A— 1" defined byfa(e) = Heys Where“fA =0 The fuzzy soft interior ofgs, denoted byFint(fa) is the

if e Aandpf, #0 if ec A whereO(x) =0V xe€ X.  fuzzy soft union of all fuzzy open soft subsetsfafi.e.,
The family of all these fuzzy soft sets ovérdenoted by  Fint(gs) = U{hp : hp is fuzzy open soft set and hp C

FSS(X)a- s}

Proposition 2.1[3] Every fuzzy set may be considered a Definition 2.12[24] The fuzzy soft setfa € FSS(X)g is
soft set. called fuzzy soft point if there existe X ande € E such
(@© 2015 NSP
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thatpf, (x) = a (0< a < 1) andpg, (y) = O for eachy €
X —{x}, and this fuzzy soft point is denoted &y or fe.

Definition 2.13[24] The fuzzy soft point, is said to be
belonging to the fuzzy soft sefg,A), denoted by
X5 E(g,A), if for the elemene € A, a < g, (X).

Theorem 2.2[24] Let (X,%,E) be a fuzzy soft
topological space anéL be a fuzzy soft point. Then the
following properties hold:

(If feEga, thenfedgp;

(2)fe€ga = fi€dn;

(3)Every non-null fuzzy soft seffy can be expressed as the
union of all the fuzzy soft points belonging fa.

Definition 2.14[24] A fuzzy soft setgg in a fuzzy soft
topological space (X,T,E) is called fuzzy soft
neighborhood of the fuzzy soft poin if there exists a
fuzzy open soft setc such that€ 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 setc such thatfa C hc C gs. The fuzzy
soft neighborhood system of the fuzzy soft poif,
denoted byNz(x§), is the family of all its fuzzy soft
neighborhoods.

Definition 2.15[24] Let (X,%,E) be a fuzzy soft
topological space and C X. Let hf be a fuzzy soft set
over(Y,E) such thah{ : E — I such thah{ (e) = pS,,

E

B 0= {0 g .

Let Ty = {hfMgs : gs € T}, then the fuzzy soft
topology ¥y on (Y,E)is called fuzzy soft subspace
topology for (Y,E) and (Y,%y,E) is called fuzzy soft
subspace ofX,,E). If h! € T (resp.hf € T), then
(Y,Ty,E) is called fuzzy open (resp. closed) soft
subspace ofX, %, E).

Definition 2.16[32 Let FSS(X)g and FSS(Y)x be
families of fuzzy soft sets oveX andY, respectively. Let
u: X —Yandp: E — K be mappings. Then the mdp,
is called fuzzy soft mapping frorK to Y and denoted by
fpu: FSS(X)e — FSS(Y)k such that,

()If fa € FSS(X)g. Then the image offy under the
fuzzy soft mappingfpy is the fuzzy soft set oveY
defined byfp,(fa), whereV ke p(E), VyeY,
fpu(fa) (K)(y)

[Vpe=k(fa(€))](x)

otherwise.

(2)If gs € FSS(Y)k, then the pre-image ajg under the
fuzzy soft mappingfp, is the fuzzy soft set oveX
defined byf,(gs), wherev ec p~1(K), Vx € X,

)(e)(x) {88(’3(6))(“()()) for p(e). €B,

- otherwise.

\/u(x):y ifxe u_l(Y)a
0

fp]l(gs

The fuzzy soft mappingfy, is called surjective (resp.
injective) if p andu are surjective (resp. injective), also it
is said to be constant § andu are constant.

Definition 2.17[32 Let (X,%1,E) and(Y,%2,K) be two
fuzzy soft topological spaces and
fpu : FSS(X)e — FSS(Y)k be a fuzzy soft mapping.
Thenfp, is called

(1)Fuzzy continuous soft if ;' (gs) € T1 V (gs) € T
(2)Fuzzy open soft if pu(ga) € T2V (ga) € Z1.

Theorem 2.3[1] Let FSS(X)e and FSS(Y)x be two
families of fuzzy soft sets. For the fuzzy soft function
fou : FSS(X)e — FSS(Y)k, the following statements
hold,

(a)fp_ul((ga B)/) = (fp_ul(ga B))/V (97 B) € F$(Y)K

(0)fou( i ((9,B))) E (9,B)Y (9,B) € FSS(Y)k. If fpu is
surjective, then the equality holds.

(c)(f,A) C fl;l}(fpu((f,A)))v (f,A) € FSS(X)E. If fpyis
injective, then the equality holds.

(d)fpu(Oe) = Ok, fpu(1le) C 1k. If fpy is surjective, then
the equality holds. .

(e)fpu (k) = 1e and f (Ok ) = Oe.

1 (f,A) C (g,A), thenfpy(f,A) C fpu(g,A).

(Q)f (f,B) C (9,B), then
fp?tjl(va) C fp?tjl(gv B) v (va)v(gv B) € F$(Y)K

(h)f@l(Ujgj(f,B)j) = ujgjfﬁjl(f,B)j and

fol (Mica(f,B)j) = Mjeafpi(F,B);,V (,B)j €
FSS(Y)«.

() fpu(Ujea(F,A))) Ujes fou(f,A) | and
fpu(Mjea(f,A)j) E Mieafou(f,A)) vV (FA)) €
FSS(X)e. If fpy is injective, then the equality holds.

Definition 2.18[24 Let (X,%T,E) be a fuzzy soft
topological space. A fuzzy soft separationlgf is a pair
of non null proper fuzzy open soft se¢s,hc such that
OBl hc = Og and1g = oslUJ hc.

Definition 2.19[24 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 2.20[17 Let (X,1,E) be a soft topological
space andry € SS(X)e. If FaCcl(int(Fa)), then Fa is
called semi open soft set. We denote the set of all semi
open soft sets bOS(X, 1,E), or SOS(X) and the set of

all semi closed soft sets [8CS(X, 1, E), or SCSX).

Definition 2.21[7] Let (X,7,E) be a soft topological
space. A soft semi separation &his a pair of non null
proper semi open soft sefa,Gg such thatFa1Gg = @
andX = FAUGg.

Definition 2.22[7] A soft topological spacéX,1,E) is
said to be soft semi connected if and only if there is no
soft semi separations of. Otherwise,(X, 1,E) is said to

be soft semi disconnected space.

Definition 2.23[20] Let (X,%,E) be a fuzzy soft
topological space and fa € FSS(X)e. If

fa C Fcl(Fint(fa)), then fa is called fuzzy semi open
soft set. We denote the set of all fuzzy semi open soft sets
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by FSOS(X,%,E), or FSOS(X) and the set of all fuzzy
semi closed soft sets ByYCS(X, ¥, E), or FSCS(X).

Definition 2.24[20] Let (X,%,E) be a fuzzy soft
topological spacefs € FSS(X)g and fe€FSS(X)g. Then

(1)fe is called fuzzy semi interior soft point offa if 3
gs € FSOS(X) such thatf.€gg C fa. The set of all
fuzzy semi interior soft points ofa is called the fuzzy
semi soft interior offa and is denoted by Sint(fa)
consequently,

FSnt(fa) ={0gs: 98 C fa, g8 € FSOS(X)}.

(2)fe is called fuzzy semi closure soft point df if
falfhc # Og V hp € FSOS(X). The set of all fuzzy
semi closure soft points df is called fuzzy semi soft
closure offa and denoted b Scl (fa). Consequently,
Fal (fA) = |_|{hD chp € Fg:S(X), fal hD}.

Definition 2.25[20] Let (X,%1,E), (Y,%2,K) be fuzzy
soft topological spaces anfiy, : FSS(X)e — FSS(Y)k
be a soft function. Therfy, is called,

(1)Fuzzy semi continuous soft function if
foui (08) € FSOS(X)V gg € Ta.
(2)Fuzzy fuzzy semi open soft if

fou(ga) € FSOS(Y)V ga € 1.

(3)Fuzzy semi closed soft fiyy(fa) € FSCS(Y)V fa € ).

(4)Fuzzy irresolute soft if
foui(08) € FSOS(X)V gs € FSOS(Y).

(5)Fuzzy irresolute open soft fi(ga) € FSOS(Y)V ga €
FSOS(X).

(6)Fuzzy irresolute closed
fou(fa) € FSCS(Y)V fa € FSCS(Y).

soft if

3 Fuzzy soft semi connectedness

Connectedness is one of the important notions ofthe indiscrete fuzzy soft semi topology, theh is fuzzy

topology. F. Lin R3 introduced the notions of soft SOft semi
connectedness in soft topological spaces. Mahanta and? =

Das R4] introduce the notions of fuzzy soft

(1)LetX ={a,b}, E = {ey, e} and¥ be the discrete fuzzy
soft topology onX. Then (X,%,E) is not fuzzy soft
semi connected.

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

Definition 3.4. A fuzzy soft subspacéY, Ty, E) of fuzzy

soft topological spacéX,¥,E) is said to be fuzzy semi
open soft (resp. semi closed soft, soft semi connected)
subspace ih! € FSOS(X) (resp.hf € FSCS(X), h{ is
fuzzy soft semi connected).

Theorem 3.1. Let (Y,%y,E) be a fuzzy soft semi
connected subspace of fuzzy soft topological space
(X,%,E) such thahf rga € FSOS(X) ga € FSOS(X). If

1 has a fuzzy soft semi separatiofig gg, then either

hi C fa, orhf C gs.

Proof. Let fa,gg be fuzzy soft semi separation dn. By
hypothesisfaht € FSOS(X), ggMhyf € FSOS(X) and
[gs ThE] U [farhE] = hE. Sincehf is fuzzy soft semi
connected. Then eithegg ThY = Og, or farh! = O.
Therefore, eithenl C fa, orhl C gs.

Theorem 3.2.If (X,%5,E) is a fuzzy soft semi connected
space an@; is fuzzy soft coarser thafy, then(X, %1, E)

is also a fuzzy soft semi connected.

Proof. Let fa,gs be fuzzy soft semi separation on
(X,%1,E). Then fa,08 € T1. Since T3 C T,. Then
fa,08 € T2 such thatfa, gs is fuzzy soft semi separation
on (X,%5,E), which is a contradiction with the fuzzy soft
semi connectedness @K, %, E). Hence, (X,%1,E) is
fuzzy soft semi 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 = {e1,e,e3,e4} and
A,B C E whereA = {ej,e;} andB = {e3,e4}. Let T; be
connected, on the other hand, Ilet

{Ie,0e, fa,0a, ke, he, Se, Ve } where
fa,0a,Ks, hg,Se, Ve are fuzzy soft sets ovext defined as

connectedness in fuzzy soft topological spaces. In thidollows:

i i i i Hes = {1, by, c1}, p? = {ag,by,c}
section, we introduce the notions of fuzzy soft semiFi 1,01, 4105 Hiy 1,01, 41
connectedness in fuzzy soft topological space andig: = {a0.2,005,C08}, Uz = {@0.1,b0.6,Co7},

examine its basic properties.

Definition 3.1. Two fuzzy soft setsfa andgg are said to
be disjoint, denoted byfags = Og, if ANB = ¢ and

pf, Mg, =0vee E.

Definition 3.2. Let (X,T,E) be a fuzzy soft topological
space. A fuzzy soft semi separation inis a pair of non

null proper fuzzy semi open soft seftg, gg such thatfa
Os = Og andlg = fAngB.

Definition 3.3. A fuzzy soft topological spaceX, T ,E) is

M = {ar,br, a1}, pye = {aa, b, 1},
M2 = {205, bo, o3}, Ky = {a1,bos, Co3},

ll% = {ao2,bos,cost. s = {a01.bos,Cor},
IJ%El = {a1,b1,C1}, Hst = {au,br, 1},
Hy = {ag,b1,c1}, I1E = {a1,b1,c1},

H\?E = {aos,b0.Co3}, Mt = {a1,bos, Cos},
Then ¥, defines a fuzzy soft topology oK such that
T1 C %,. Now, fa andkg are fuzzy semi open soft sets in
which form a fuzzy soft semi separation 6X,%>,E)
wherefaks = Og and1g = fallks. Hence,(X, %2, E)

said to be fuzzy soft semi connected if and only if there isis fuzzy soft semi disconnected.

no fuzzy soft semi separations bf. Otherwise(X,%,E)
is said to be fuzzy soft semi disconnected space.

Examples 3.1.

Theorem 3.3.A fuzzy soft subspacéY,Zv,E) of fuzzy
soft semi disconnectedness spdXe¥,E) is fuzzy soft
semi disconnected iff Mga € FSOS(X) V ga € FSOS(X).
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Proof. Let (Y, %y, E) be fuzzy soft semi connected space.

Since (X,%,E) is fuzzy soft semi disconnected. Then
there exist fuzzy soft semi separatiég gg on (X, %, E).
By hypothesis,fahf € FSOS(X), gg Mhf € FSOS(X)
and [gs Mh] U [farThE] = ht, which is a contradiction
with the fuzzy soft semi connectedness @f, Ty, E).
Therefore(Y, Ty, E) is fuzzy soft semi disconnected.

4 Fuzzy soft semi-connected spaces

In this section, we introduce the notions of fuzzy soft
semi separated sets and use it to introduce the notions of
fuzzy semi s-connectedness in fuzzy soft topological
spaces and study its basic propertiBgfinition 4.1. A

non null fuzzy soft subsetsfa, gg of fuzzy soft

Remark 3.2 A fuzzy soft semi disconnectedness property topological spacéX,¥,E) are said to be fuzzy soft semi
is not hereditary property in general, as in the following separated sets FScl (fa) Mg = FScl (g) M fa = Ok.

example.

Example 3.2.In Example 3.1, lety = {a,b} C X. We

consider the fuzzy soft sett! over (Y,E) defined as
follows:

My = {81,b1,co}, iy = {au,br, co}, i = {au,br,co},

uﬁg = {ay,by,Co}.

Then we find%y as follows, Ty = {hf Mz : z € T}
where .

hy MOg = Og, hérllgzz hY, héﬂ fa = hc, where

e = {a1,b1,Co}, 2 = {aa,ba, co},

hf M ga = hw, where
M, = {802, b0, Co}, 2, = {@01,bos, Co},

hf Mkg = hg, where
ppe = {ag,b1, o}, pet = {aq,bi, co},

hf Mhg = hr, where
M = {805, bo,Co}, Kyt = {a1, bos, Co},

hf Mse = hp, where

Hre {202, bos,Co},
I«lﬁ,i = {ala bl,Co}, Hﬁﬁ = {ala blaco}-

Thus, the collectior®y = {hf Mz : z= € T} is a fuzzy
soft topology on(Y,E) in which there is no fuzzy soft
semi separation onfY,%y,E). Therefore,(Y,%y,E) is
fuzzy soft semi connected at the time thHat, T,E) is
fuzzy soft semi disconnected as shown in Example 3.1.

Theorem 3.4.Let (X1, %1, E) and(Xp, T2,K) be fuzzy soft
topological spaces ani, : (X1,T1,E) = (X2, %2,K) be
a fuzzy irresolute surjective soft function.(iK;,T1,E) is
fuzzy soft semi connected, théK,, T»,K) is also a fuzzy
soft semi connected.

Proof. Let (X2,%2,K) be a fuzzy soft semi disconnected
space. Then there exidh,gg_pair of non null proper
fuzzy semi open soft subsets i such thatfaMgg = O
and 1x = faugs. Since fp, is fuzzy irresolute soft
function, then f.'(fa), ol (ge) are pair of non null
proper fuzzy semi open soft subsetsiﬁ such that
foui(fa) 11 foit(08) = foi (faT108) = fgul(NOK) = Og and
foi(fa) U foit(g8) = foit (faligs) = foi (1) = 1g from
Theorem 2.3. This means theg!(fa), f,;'(gs) forms a
fuzzy soft semi separation df, which is a contradiction
with the fuzzy soft semi connectedness ©f,%1,E).
Therefore(Xz,T>,K) is fuzzy soft semi connected.

{a0.1,b0.6,Co},

Theorem 4.1.Let fo C gg, hc C kp andgg, kp are soft
fuzzy soft semi separated subsets of fuzzy soft topological
spacg X, %, E). Thenfa, hc are fuzzy soft semi separated
sets.

Proof. Let fa C gg, thenF Scl (fa) C FScl(gg). It follows
that, .
F<l(fa) Mhe C FScl(fa) Mkp E FScl(gs) Mkp = Og.
Also, sincehc C kp. ThenFScl (he) C FScl(kp). Hence,
faMF<l(he) C F<l(kp) Mgs = Og. Thus, fa, he are
fuzzy soft semi separated sets.

Theorem 4.2. Two fuzzy semi closed soft subsets of
fuzzy soft topological spacgX, ¥, E) are fuzzy soft semi
separated sets if and only if they are disjoint.

Proof. Let fa, gg are fuzzy soft semi separated sets. Then
FScl(ge) M fa = ge M FScl(fa) = Og. Since fa, gs are
fuzzy semi closed soft sets. Theifiy, M gs = Og.
Conversely, letfa, g are disjoint fuzzy semi closed soft
sets. Then gg N FSl(fy) = famgs = O and
F<l(gg) M fa = famgs = Og. It follows that, fa, gg are
fuzzy soft semi separated sets.

Definition 4.2. A fuzzy soft topological spaceX,¥,E) is
said to be fuzzy soft seng-connected if and only iflg

can not expressed as the fuzzy soft union of two fuzzy soft
semi separated sets (K, <, E).

Theorem 4.3.Let (Z,%7,E) be a fuzzy soft subspace of
fuzzy soft topological spaceX,T,E) andfa, gg T ze C
1e. Thenfa andgg are fuzzy soft semi separated 95 if
and only if fo andgg are fuzzy soft semi separated @n
where¥7; is the fuzzy soft subspace fa.

Proof. Suppose thatfy and gg are fuzzy soft semi
separated onTz & F&lg,(fa)gs = @ and
fa M FSclz,(0s) Oe &
[FSCL:(fA) I ZE] Mo = FSC|‘§(fA) Mo = Og and
[FSCI;(gB) Fle] MNfa= FSCI;(gB) Mfa=0 & faand
gs are fuzzy soft semi separated setsion

Theorem 4.4.Let z= be a fuzzy soft subset of fuzzy soft
topological spacéX,T,E). Thenz is fuzzy soft sems
connected w.rtX,¥,E) if and only if z£ is fuzzy soft semi
s-connected w.r.tZ, %z, E).

Proof. Suppose thatg is not fuzzy soft sems-connected
w.rt (Z,%z,E). Then,ze = fia U fog, Wherefia and fog
are fuzzy soft semi separated sets @ <

z=e = fia Ul fog, where f1a and fog are fuzzy soft semi
separated orfz from Theorem 4.3< z is not fuzzy
soft semis-connected w.r.(X, ¥, E).

(@© 2015 NSP
Natural Sciences Publishing Cor.


www.naturalspublishing.com/Journals.asp

176

A. Kandil et. al. : Fuzzy Soft Semi Connected Properties inZySoft...

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

Theorem 4.8.If for all pair of distinct fuzzy soft point

s-connected subspace of fuzzy soft topological spacefe,de, there exists a fuzzy soft semiconnected sedy C

(X,%,E) and fa, gs be fuzzy soft semi separated b
with ze C falUgg, then eitheze C fa, Orze C gg.

Proof. Letz= C fpLIgs for some fuzzy soft semi separated
subsetda, gg of 1. Sinceze = (z=MMfa)LI(zeMgg). Then
(zeMfa)MFScle(zeMge) C (faMFSClzgB) = 9E- Also,
FScls(zeMfa)M(ze Mgs) E FSclx(fa)Mgs = Og. Since
(Z,%7,E) is fuzzy soft sems-connected. Thus, eitheg M1

fa = Og or z= M gg = Og. It follows that,ze = z= M fa Or

Z= = z=Mgg. This implies thatze C fa or ze C gg.

Theorem 4.6.Let (Z,Tz,N) and(Y,Ty,M) be fuzzy soft

1g with fe,ge€2zy, thenlg is fuzzy soft sems-connected.

Proof. Suppose thal is fuzzy soft sems-disconnected.
Then 1g = faU gs, where fa,gs are fuzzy soft semi
separated sets. It follow& Mgs = Og. So, 3 fe€fa and
0e€0B. SincefaMgs = Og. Thenfe, ge are distinct fuzzy
soft point in1g. By hypothesis, there exists a fuzzy soft
semi s-connected sety such thatfe,ge€zy C 1g and
fe,ge€zy. Moreover, we havezy is fuzzy soft semi
s-connected subset of a a fuzzy soft sexdisconnected
space. It follows by Theorem 4.5, eithey T fa or

semi s-connected subspaces of fuzzy soft topologicalZv & 98 and both cases is a contradiction with the

space(X, T, E) such that none of them is fuzzy soft semi
separated. Then Uyy is fuzzy soft sems-connected.

Proof. Let (Z,%z,N) and (Y,%y,M) be fuzzy soft semi
s-connected subspaces @f such thatzy Llyy is not
fuzzy soft semis-connected. Then, there exist two non
null fuzzy soft semi separated sdés andhc of 1g such
thatzy Uywm = kp U he. Sincezy,ym are fuzzy soft semi
s-connectedzy,ym C zy U fa = kp L he. By Theorem
4.5, eitherzy C kp or zy C he, also, eitheryy C kp or
yw C he. If zv & ko or zv C hec. Then
znMhec E kpMhe = 0g or zyMkp C zy Mkp = Ok.
Therefore, [zy Uym] Mkp = [zv Mkp] U [ym U kp] =
[ym Mko] LUOg = ym Mkp = ym sinceym C kp. Similarly,
if ym £ kp orym C hc. we get[zy LUym] Mhe = 2.

Now, [(zy Uym) Mhe] MFSl(zy Uym) Mkp] C
(v U yw) M he] 11 [FScl(zy U yw) N FSel (ko)
v U ym] M [he M F<l(kp)] O and
FSclf(zy U ym) M he] T [(zy U ym) T ko] E
[FScl(zv U yw) 1 FSd(he)] M [(zy Uym) 1 ko] =
[zv U ym] M [FScl(he) Mkp] = Og. It follows that,
[zn Uym] Mkp = zy and[zy Uywm ] Mhe = ym are fuzzy soft
semi separated, which is a contradiction. Herze, ym
is fuzzy soft sems-connected.

Theorem 4.7. Let (Z,%z,N) be a fuzzy soft semi
s-connected subspace of fuzzy soft topological spac
(X,%,E) andSy € SS(X)g. If zy C Sy C Fl(zy). Then
(S,Ts,M) is fuzzy soft semis-connected subspace of
(X,%,E).

Proof. Suppose thatS, Ts,M) is not fuzzy soft sems-
connected subspace O, %,E). Then, there exist fuzzy
soft semi separated sdigandgg on¥ such thaGy = fall

Os. So, we havey is fuzzy soft sems-connected subset

of fuzzy soft sems-disconnected space. By Theorem 4.5,

eitherzy C fa or zy C gg. If 2y C fa. ThenFScl(zy) E
FScl(fa). It follows FScl (zv) Ngs © FScl (fa)Mgs = Ok.
Hencegs = F Sl (zv) Mgs = Og which is a contradiction.
If zy C gs. By a similar way, we can gefta = Og, which
is a contradiction. HencéS S5, M) is fuzzy soft sems-
connected subspace Of, %, E).

Corollary 4.1. If (Z,%z,N) is fuzzy soft semg-connected
subspace of fuzzy soft topological spac€ T,E). Then
F<l(zy) is fuzzy soft sems-connected.

Proof. It obvious from Theorem 4.7.

hypothesis. Therefordg is fuzzy soft sems-connected.

Theorem 4.9.Let {(Zj,%z,N) : j € J} be a non null
family of fuzzy soft semi-connected subspaces of fuzzy
soft topological spaceX, T, E). If Mjci(zj,N) # Og, then
(UjeaZ; s Tjezp s N) is also a fuzzy soft seng-connected
fuzzy subspace diX, T, E).

Proof. Suppose thatZ,%z,N) = (UjesZj, Tujj,z;,N) is
fuzzy soft semis-disconnected. Theay = fAugB for
some fuzzy soft semi separated subséisgs of 1g.
Since Mjey(zj,N) # Og. Then 3 fe€ Mjey (ZN)j. It
follows that, fe€zy. So, eitherfe€ s or f.€gs. Suppose
that fe€ fa. Sincefe€(z,N); Vj € Jand(z,N); C zy. So,
we have(z,N); is fuzzy soft sems-connected subset of
fuzzy soft semis-disconnected sety. By Theorem 4.5,
either (zN); C fa or (zN); © g Vj € J. If
(zN)j C faVj € J. Then,zy C fa. This implies that,
O = Og, which is a contradiction. Also, if
(zN); C gs Vj € J. Also, if fe€gg, by a similar way, we
get fa = Og, which is a contradiction. Therefore,
(Z,%2,N) = (UjesZj, %0 yz;,N) is fuzzy soft semi
s-connected.

Theorem 4.10.Let {(Zj,%z,N) : j € J} be a family of
fuzzy soft semis-connected subspaces of fuzzy soft
topological spacéX, T, E) such that one of the members

&f the family fuzzy soft intersects every other members,

then(UjesZj, Tuyj,7;,N) is fuzzy subspace diX, T, E).
Proof. Let (Z,%z,N) = (ujGJZj,Eujdzj,N) and
(zN)jo € {(zN); : j € J} such that
(zN)joM(zN)j # 0 Vj €J. Then(zN)joLI (zN)j is
fuzzy soft semis-connected Vj € J by Theorem 4.6.
Hence, the collection{(zZN)jo U (zN); : j € J} is a
collection of fuzzy soft sems-connected subsets df,
which having a non null fuzzy soft intersection.
Therefore(Z,%z,N) = (UjeaZj, Tuyy.,z;,N) is fuzzy soft
semis-connected subspace Of, T, E) by Theorem 4.6.
Theorem 4.11.Let (X;,%1,E) and (Xz,%2,K) be fuzzy
soft topological spaces arfg, : (X1,%1,E) — (X2,%2,K)
be a fuzzy irresolute surjective soft function(¥;, %1, E)

is fuzzy soft sems-connected, theiiX;, T,,K) is also a
fuzzy soft sems-connected.

Proof. Let (X2,%2,K) be fuzzy soft semi disconnected
space. Then there exidh,gg pair of non null proper
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N SS ¥

fuzzy soft semi separated sets_such that= fa U OB,
FScl(fa) Mg = FScl(gs) M fa = Og. Sincefpy is fuzzy
irresolute soft function, thefi, ! (fa), foit(9s) are pair of
non null proper fuzzy semi open soft subsetslpfsuch
that

FSol (fod(fa)) 1 i (98) T fodt (FSA (fa)) M it (gs) =
fp]l(fA M gB) f[;ul(OK)

Ok,
ok (F) TTF SO (f(98)) © fid(fa) 1 fo(F SOl (g8)) =
fou(fa 1 O8) fou-(0k) 0 and
fou (fa) U foi'(08)) = foi(faligs) = foit(lk) = 1e
from Theorem 2.3 and 0] Theorem 4.2]. This means
that, f,,'(fa), foi'(gs) are pair of non null proper fuzzy
soft semi separated sets I, which is a contradiction of
the fuzzy soft semis-connectedness ofX;,%q,E).
Therefore(Xp,%»,K) is fuzzy soft sems-connected.

5 Conclusion
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