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1. Introduction

Molodtsov[14] initiated the novel concept of soft set as a
new mathematical tool for dealing with uncertainties in
1999. Maji et al[12] introduced the concept of Fuzzy Soft Set
and some properties regarding fuzzy soft union , intersection,
complement of a fuzzy soft set Demorgan Law etc. These
results were further revised and improved by Ahmad and
Kharal[3]. In 2011, Neog et al.[15] put forward some more
propositions  regarding fuzzy soft set theory and they
introduced the notions of union and intersection of two
fuzzy soft sets over two fuzzy soft classes.Tanay et al.[19]
introduced the definition of fuzzy soft topology in a subset of
the initial universe set while Roy and Samanta[17] gave the
definition of fuzzy soft topology over the initial universe set.
Kharal and Ahmad [3]have been introduced the concepts of
fuzzy soft bijective mapping, fuzzy soft identity mapping
and fuzzy soft continuous mapping. BanashreeBora[4]
studied some propositions and examples related to fuzzy soft
continuous mapping Some fuzzy soft topological properties
based on fuzzy semi (resp. B-)open soft sets, were introduced
in [1,8,9,10]- Abd El-latif et al.[2,9] introduced the concept

of Fuzzy soft semi connected and Fuzzy soft pre connected
properties in fuzzy soft topological spaces.In the present
paper, we continue the study on fuzzy soft topological spaces
and investigate the properties of fuzzy soft semi pre
connected sets, fuzzy soft semi pre separated sets and fuzzy
soft semi pre s-connected sets and have established several
interesting properties supported by examples.

2. Preliminaries

Definition 2.1[20]

A fuzzy set A in U is a set of ordered pairs A=
{(X, 14, (X)) : XeU}where ,(X):U =[0,1]=1 isa
mapping and /JA(X) (OI’ A(X)) states the grade of
belongness of X in A. The family of all fuzzy sets in U is
denoted by |U .

Definition 2.2[4]
A pair (F,A) is called a fuzzy soft set over U where

F:A> |5(U) is a mapping from A into IS(U)

Definition 2.3[4]

Let A < E. Then the mapping F, : E — |5(U ), defined
by F,(€)=4°F, (a fuzzy subset of U ) is called fuzzy
soft set over (U, E), where /JeFA =0 if eeE—Aand
,ueFA #0 if e€A. The set of all fuzzy soft set over
(U,E) isdenoted by FS(U,E).

Definition 2.4[2]
Let (X,3,E) be a fuzzy soft topological space. A fuzzy

soft set f, over X is said to be fuzzy closed soft setin X,

if its relative complement f A( is fuzzy open soft set . We
denote the set of all fuzzy closed soft

FCS(X,3,E) or FCS(X).

sets by

Definition 2.5[2]

Let (X,3,E)be a fuzzy soft topological space and
f, € FSS(X) .The fuzzy soft closure of f,, denoted by
Fcl(f,) is the intersection of all fuzzy closed soft super
sets of f, . Thatimplies Fcl(f,)=n{hy :hy is fuzzy
closed soft sets and f, € hy}. The fuzzy soft interior of

0g » denoted by Fint(f,) is the fuzzy soft union of all

fuzzy open soft subsets of f a- That implies
Fint(gg) =w{hy :hy is fuzzy open soft set and
hy < 0s}-

Definition 2.6[4]
Let (U,E,3J3)and (U*, E*, 3%) be fuzzy soft topological

spaces. Let p: U —>U* and w:E — E* be mappings
and T =(p,w):(U,E) > (U*,E*) be a fuzzy soft
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mapping. Then f =(p,w)is said to be fuzzy soft

continuous if the inverse image under f =(p,y)of any G,
-1
€ (J%) is a fuzzy soft set F) € J that is f (G el

whenever G5 € (T%).

Theorem 2.7[2]
Let FSS(X)g and FSS(Y), be two families of fuzzy
soft sets. For the fuzzy soft function

fou : FSS(X)g — FSS(Y), the following statements
hold,

@ f((9,B))=(f,(9,B)"¥(g,B)eFSS(Y)y.

fou (T, ((9,B)) (9,B)V(9,B) € FSS(Y),. If
fpu is surjective , then the equality holds.

(A o (£, ((F, A)V(F, A) e FSS(X);.

If fpu is injective , then the equality holds.

(b)

(©)

0o 0
fou(0g) =0k, f,, (D) S 1. If , is surjective, then
the equality holds.

i i 0 0
fp_ul(lK) =1k and fp_ul(OK) =0k.
If (f,A) = (9,A), then T (f,A) =T (g,A).
If (f,B)<(g,B), then
fou (f,B)C f,/(9,B)¥(f,B),(9,B) e FSS(Y),.

(d)

(e
®
(@

0 fo(U,(f.B),)=u,, f/(f,B), and
fou (M0 (F,B))) =0,
1) fpu(ujeJ(fﬂA)j):ujeJ fpu(f’A)jand

fu (M (F,A))=n

If fpu is injective , then the equality holds.

jed jed

Definition 2.8[2]
Let (X, 33, E) be a fuzzy soft topological space. A fuzzy

o
soft separation of 1g is a pair of non null proper fuzzy open

.
soft sets Qg, N such that g5 Mh. =0e and
0

le =gz Uh..

Definition 2.9[2]
A fuzzy soft topological space (X, 3, E) is said to be fuzzy

soft connected if and only if there is no fuzzy soft
0
separations of X .Otherwise (X, 3, E) is said to be fuzzy

soft disconnected space.

Definition 2.10[2]

Let (X,7,E) be a soft topological space . A soft semi
separation on X is a pair of non null proper semi open soft

sets F,,Gg suchthat F, "Gy =@dand X =F, UG, .

Definition 2.11[2]

A soft topological space (X,7,E) is said to be soft semi
connected if and only if there is no soft semi separations of
X. Otherwise (X, 7, E) is said to be soft semi disconnected
space.

Definition 2.12[2]

Let (X,3,E) be a
f, e FSS(X),. It f, = Fint(Fcl(f,)) then f, is

called fuzzy pre open soft set. We denote the set of all fuzzy

pre open soft sets by
FPOS(X,3,E), or FPOS(X) and the set of all fuzzy

pre closed soft sets by FPCS(X, 3, E), or FPCS(X).

fuzzy soft topological space and

Definition 2.13[2]
Let (X,3,E) be a

f, € FSS(X)gand f, € FSS(X)g. Then
) fe is called fuzzy pre interior soft point of fA if

g, € FPOS(X) such that f, € g5 < f,. The set

fuzzy soft topological space and

of all fuzzy pre interior soft points of f,is called the
fuzzy pre soft interior of f, and is denoted by
FPint(f,)
FPint(f,)=uU(g;: 05 < f,, 095 € FPOS(X)}.

consequently R

Y is called fuzzy pre closure soft points of T, is called
fpu(f,B)j,V(f,B)jerg"%YffK. 2

the fuzzy pre soft closure f,and is denoted by

FPcl(f,)

consequently ,

fo (f,A),Y(f,A); e FSS(XFPel(fy) =nih, :h, € FPOS(X), f, chy .

Definition 2.14[2]

Let (X,3,E) be a fuzzy soft topological space . A fuzzy
0

soft pre separation on lg is a pair of non null proper fuzzy

0
pre open soft sets f,,J; such that f, Mg, =0e and
0

le =f,UQ;.

Definition 2.15[2]
A fuzzy soft topological space (X, 3, E) is said to be fuzzy

soft pre connected if and only if there is no fuzzy soft pre
0
separations of 1g. Otherwise, (X, 3, E)is said to be fuzzy

soft pre disconnected space.
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3. Fuzzy Soft Semi Pre- Connectedness

Definition 3.1

Let (U,3J,E) be a fuzzy soft topological space . A fuzzy
0

soft semi pre separation on 1g is a pair of non null proper

fuzzy semi pre open soft sets f a»Jg such that
. B
fAﬂgB =0gand 1e = fAugB.
Definition 3.2
A fuzzy soft topological space (U, 3, E) is said to be fuzzy
soft semi pre connected if and only if there is no fuzzy soft
i

semi pre separations of 1g . Otherwise, (U, 3, E) is said to

be fuzzy soft semi pre
disconnected space.

EXAMPLE 3.3

1) The discrete fuzzy soft topological space of more than
one member is always fuzzy disconnected.

2) The indiscrete fuzzy soft topological space is always
fuzzy soft connected.

Definition 3.4

Example 3.6

A fuzzy soft subspace (V,3,, E) of fuzzy soft topological
space (U, 3, E) is said to be fuzzy semi pre

open soft subspace if hy € FSPOS(X), wherehy is
fuzzy soft subspace of (U, 3, E) .

Theorem 3.5
Let (V,3,, E)be a fuzzy soft semi pre connected subspace

of fuzzy soft topological space(U,T,E) such that

o
h! ~g, € FSPOS(X),g, € FSPOS(X) .1If I¢ hasa
fuzzy soft semi pre separations f a> g Then, either

h\E/ c fA ,orh\E/ c 0g-

o
Proof Let f > Jg be fuzzy soft semi pre separation on .

. f,~h! € FSPOS(X).
gz Nh! € FSPOS(X) and
[gB mh\E/]U[fAmh\E/]:h\E/

By hypothesis

. Since hz is fuzzy soft

semi pre connected.Then , either gBﬂh\E/ =0 or

0
f, MY =0c. Therefore, cither h{ = f,.orhf = g;.

Let (U,3,E) be fuzzy soft topological spaces. Let U ={X,Y,Z} and E = {el € .8 } and (U, E) classes of fuzzy soft

sets. Let

fA :{(e],{X/O,y/O,Z/O}),(ez,{X/O, y/OaZ/O})a(e3a{X/03 y/092/0})}

0
and Qg ={(e,,{X/1,y/Lz/1}),(e,,{X/Ly/1,2/1}),(&;,{x/1,y/1,2/1})} be fuzzy soft semi pre separation on 1&

v
and fuzzy soft subspace hE =

{(e,,{x/0.1,y/03,2/0.5}),(e,,{x/0.2,y/0.4,2/0.3}),(e,,{x/0.4,y/0.1,2/0.2} )} By hypothesis,
f,Ahi ={(e,{x/0,y/0,2/0}),(e,,{x/0,y/0,2/0}),(e,,{x/0,y/0,2/0})} N
{(e,,{x/0.1,y/03,2/0.5}),(e,,{x/0.2,y/0.4,2/0.3}),(e,,{x/ 0.4,y /0.1,2/0.2})} € FSPOS(X),
gB mhl\fl = {(elr{X/lay/laz/l})a(e25{X/la y/laz/l})a(e3a{X/19 y/laz/l})}m
{(e,,{x/0.1,y/03,2/0.5}),(e,,{x/0.2,y/0.4,2/0.3}),(e,,{x/ 0.4,y /0.1,2/0.2})} € FSPOS(X),

and [gg MOy JU[f, mhY]=hY. Since hy is fuzzy soft semi pre connected .Then , either gz MY = Oe or

0
f, "h! =Oc. Therefore, either  h{ = f,,orhf = g;.

Theorem 3.7

If (U,3,,E) is a fuzzy soft semi pre connected space and 3, is fuzzy soft coarser than J, , then (U,J,,E) isalsoa

fuzzy soft semi pre connected.

Proof. Let f,, gg be fuzzy soft semi pre separation on (U, 3, E). Then, f,,g; €3,. Since I, = J,.

f,, 05 € 3, such that f,, Qg is fuzzy soft semi pre separation on (U, J,, E), which is a contradiction

with the fuzzy soft semi pre connectedness of (U, 3,, E). Hence (U, 3, E) is fuzzy soft semi pre

connected.
Remark 3.8
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The converse of theorem 3.7 is not true in general, as shown in the following example.

Example 3.9

Let U={X,y,z} and E = {el 8,8 } and (U, E) classes of fuzzy soft sets.

Let 3, be the indiscrete fuzzy soft topology, then I, is fuzzy soft semi pre connected, on the other hand, let

oo
3, ={le. Og, f,,0,,Kg,N5,S:, Ve } where o, 0,,Kg,Ng, S, Vi fuzzy soft sets are over U defined as follows.

f,={(e,{x/0,y/0,2/0}),(e,,{x/0,y/0,2/0}),
(e,,{x/0,y/0,2/0})}

kg ={(e,{x/Ly/L,z/1}),(e,,{x/1,y/1,2/1}),
(e, {x/Ly/1,z/1})} ,

g, =1(e,{x/0.2,y/0.5,2/0}),(e,,{x/0.2,y/0.7,z / 0dapepnnected if

(e,,{x/0.3,y/0.8,2/0.9})}

’hB ={(e,,{x/0.5,y/0.2,2/0.3}),(e,,{x/1,y/0.8,2/0.3}),
(e,,{x/0.5,y/0.2,2/0.3})} ’
Se =1{(e,{x/0.2,y/0.5,2/0.8}),(e,,{x/0.1,y/0.6,2/0.7}),
(&, {X/Ly/Lz/1})} ’
ve ={(e,,{x/Ly/1,z2/1}),(e,,{x/0.5,y/0,2/0.3}),
(e,,{x/1,y/0.8,2/0.3})}

Then I, defines a fuzzy soft topology on U such that
3,3, . Now, f, and K; are fuzzy semi pre open soft
sets in which form a fuzzy soft semi pre separation of
U,3,,E) where f,nk;= Ocand le = f,Uky
Hence, (U, 3,, E) is fuzzy soft semi pre disconnected.

Theorem 3.10
A fuzzy soft subspace (V,3,,E) of fuzzy soft semi pre

disconnectedness space (U, 3, E) is fuzzy soft semi pre

h! ~g, e FSPOS(X)Vg, € FSPOS(X).

Proof.
Let (V,3,,E)be fuzzy soft semi pre connected space .

Since (U, 3, E) is fuzzy soft semi pre disconnected. Then,
there exist fuzzy soft semi pre separation f a»Jg on
(U, 3, E). By hypothesis ,

f,“h e FSPOS(X), g, NhY e FSPOS(X ) and
[gs " JU[f, ! ]1=h! , whichisa

contradiction with the fuzzy soft semi pre connectedness of
(V,3,, E) .Therefore (V,3,, E) is fuzzy

soft semi pre disconnected.

Remark 3.11

A fuzzy soft semi pre disconnectedness property is not
hereditary property in general, as in the following
example.

Example 3.12
In Example 3.9 let V = {X, ¥} U .We consider the

fuzzy soft set h\E/ over (V,E) defined as follows:

h\E/ :{(ela{X/lay/172/0})’{(e27{X/13 y/laz/o)}7e3a{X/la y/lﬁZ/O})} b

0 0 0
Then we find 3, as follows , J, = {hY Mz :Z. € 3} where h! M0e =0e,h! N1e =h!,h! " f, =h, where
hC ={(ela{X/Oay/O’Z/O})’(eb{X/O’y/0>2/0})9(e3’{X/07 y/Oaz/O})}’
h\E/ﬂgA:thhere
h, ={(e,{x/0.2,y/0.5,2/0}),(e,,{x/0.2,y/0.7,2/0}),

(e,,{x/0.3,y/0.8,2/0})}

h\E/ N kB = hR,Where
h, ={(e,{x/Ly/Lz/0}),(e,,{x/Ly/1,z/0}),

(e,,{x/1,y/1,2/0})},

h! "hg =

h, , where
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h, ={(e,{x/0.5,y/0.2,2/0}),(e,,{x/0.1,y/0.6,2/0}),

(e,,{x/1,y/1,2/0})}

h\E/ MSg =hp,where
h. ={(e,,{x/0.2,y/0.5,2/0},(e,,{x/0.1,y/0.6,2/0}),
(e3:{X/1ay/laz/0})}a

Thus the collection 3, ={h! Nz, :z. €T} is a fuzzy
soft topology on (Y, E) in which there is no fuzzy soft semi
(V,3,,E). Therefore (V,3,,E) is
fuzzy soft semi pre connected at the time that (U, 3, E) is

pre separation on

fuzzy soft semi pre disconnected as shown in Example 3.9.

Definition 3.13
Let (U,3,E),(V,3,,K) be fuzzy soft topological

spaces and f  :FSS(U)g - FSS(V), be a soft

function. Then, fpu is called;
(1) Fuzzy semi pre continuous soft if
f.1(gs) € FSPOS(U)VY, € 3,.
(2) Fuzzy semi pre open soft if
f,(g,) € FSPOS(V)vg, €3,
(3) Fuzzy semi pre closed soft if
f.,(f,) e FSPCS(V)Vf, € 3..
(4) Fuzzy semi pre irresolute soft if
f.1(g) € FSPOS(U)vg, e FSPOS(V).
(5) Fuzzy semi pre irresolute open soft if
f,(g,) € FSPOS(V)Vg, e FSPOS(U).

(6) Fuzzy semi pre irresolute closed soft if

f,(f,) e FSPCS(V)¥f, € FSPCS(V).

Theorem 3.14
Let(U,,3,,E) and (U,,3,,K) be fuzzy soft topological

spacesand f :(U,,3,E) > (U,,3,,K) bea fuzzy
semi pre irresolute subjective soft function. If (U,,J,, E) is

fuzzy soft semi pre connected, then (U, 3,,K) is also a
fuzzy soft semi pre connected.
Proof. Let (U2 A K) be a fuzzy soft semi pre

disconnected space .Then , there exist f a»Jg pair of non

i
null proper fuzzy semi pre open soft subsets of 1, such that

o ]
faM0g =0k and Ik = f, U gg. Since f, is fuzzy
semi pre irresolute soft function, then fF;JI (), fp_u1 (9g)
are pair of non null proper fuzzy semi pre open soft subsets

0
of 1g such that

0 i
f;;f(fA)m f;)Ll(gB): f’)IJI(fAmgB)z f;;ul(OK) =0e

and
0 O
fp_ul(fA)u f[;f(gB): fF;JI(fAugB) = fp_u](1|<)= 1e

from Theorem 2.7 . This means that fpj( ), frijl (93)

0
forms a fuzzy soft semi pre separation of 1g , which is a
contradiction with the fuzzy soft semi pre connectedness of

U,,3,,E) . Therefore, (U,,3,, K) is fuzzy soft semi pre

connected.

4. Fuzzy Soft Semi Pre s-Connected Spaces

Definition 4.1

A non null fuzzy soft subsets f,,Jg of fuzzy soft

topological space (U, 3, E) are said to be fuzzy soft semi
pre separated sets if

0
FSPcl(f,) g, =FSPcl(gg) f, =0e.

Theorem 4.2

Let fA (il o % hc c kD and gB,kD, are fuzzy soft semi
pre separated subsets of fuzzy soft topological space
(U,3,E) . Then, f,,h. are fuzzy soft semi pre separated

sets.
Proof: Let f, = gg,then FSPcl(f,) = FSPcl(gy).
It follows that,

FSPcl(f,)h. < FSPcl(f,) "k, = FSPcl(gy) nk, = BEA
Also, since h. < Kp. Then FSPCl(hC) c FSPCl(kD).

f, MFSPcl(h.) = FSPcl(k,) Mg, = 0.

Thus, f A hc are fuzzy soft semi pre separated sets.

Hence,

Theorem 4.3
Twofuzzy semi pre closed soft subsets of fuzzy soft

topological space (U,3J,E) are fuzzy soft semi pre
separated sets if and only if they are disjoint.

Proof.
Let f a»Jpg are fuzzy soft semi pre separated sets. Then

0
FSPcl(g;) n f, =9z NFSPclf, =0e . Since f,,0;

o
are fuzzy semi pre closed soft sets. Then fA Ngg = Oe

.Conversely, let f a»> Jp are disjoint fuzzy semi pre closed

D
soft sets. Then ,gz NFSPcl(f,)=f,Ngz =0e and
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0
FSPcl(gg) N f,=f,Mmgg=0e. It

f,, 0, are fuzzy soft semi pre separated sets.
A>IB y p p

follows that

Definition 4.4
A fuzzy soft topological space (U, 3, E) is said to be fuzzy

0
soft semi pre s-connected if and only if 1e can not expressed

as the fuzzy soft union of two fuzzy soft semi pre separated

setsin (U,J,E).

Theorem 4.5

Let (Z,3,,E) be a fuzzy soft subspace of fuzzy soft

topological space (U,J,E)and f,,g, = Z; lE, Then
f, and Qg are fuzzy soft semi pre separated on J, if and
only if f a» g are Fuzzy soft semi pre separated on I,

where 3, is the fuzzy soft subspace for Z.

Proof.

Suppose that  f, and Qg are fuzzy soft semi pre separated
0

on 3, < FSPcl; (fa)ngg =0e and

f, NFSPel, (g,)= 0c < [FSPel,(F,)NZ 1N g, =

and

[FSPcl. (gg)NZ 1n f, =FSPcl (gg) N f, =

< f,and gy are fuzzy soft semi pre separated on J

Theorem 4.6
Let Z_ be a fuzzy soft subset of fuzzy soft topological space

(U,3,E) .Then Z_is fuzzy soft pre s-connected w.r.t
(U,3,E)if and only ifZ_is fuzzy soft semi pre s-
connected w.r.t (Z,3,,E) .

Proof. Suppose that ZE is not fuzzy soft semi pre s-
connected w.r.t (Z,3,,E) .Then Z. = f,, U f,; where
f o and f,; are fuzzy soft semi pre separated on I, Let

(Z,3,,E) be a fuzzy soft subspace of fuzzy soft

topological space (U,J,E)and f,,g, =Z; 1. Then
f, and g are fuzzy soft semi pre separated on J, if and

only if f p» g are Fuzzy soft semi pre separated on I,

al
[Z, VY, 1nky =[Z, Nk TULY,, vk, 1=[Yy NkylWO0e =Y,, Nk, =Y,, since

Yy kg or Yy, ©he weget [Z, UY,, ]Nnh

Now

where 3, is the fuzzy soft subspace for Z.Therefore Z_

is not fuzzy soft semi pre s-connected w.r.t (U, 3, E).

Theorem 4.7
Let (Z,3

subspace of fuzzy soft topological space (U,J,E)and f, ,

,»E) be a fuzzy soft semi pre s-connected

0

0g be fuzzy soft semi pre separated of lewith

Z. c f,u0;. Theneither Zp < f,, or Z. = ;.

Proof. Let Zp < f, U, for some fuzzy soft semi pre

0

separated ggof 1le  .Since

Ze=(Zgnf)U(Ze N gp).

subsets f,
Then
(Zc N fA) N FSPClﬁ(ZE Ngg) = ( fA N FSPClsgB) =0e.
Also

0
FSF’C|S(ZE N fA)ﬁ(ZE Ngg)C I:SF’Cl,S(fA)ﬁgB =0

Since (Z,3,, E)is fuzzy soft semi pre s-connected. Thus,

0 0
either Zp N f, =0e0rZ. Ng, =0e. It follows that ,

Ze=Z.nforZ.=Z. Nngy. This

':LSPQJf fﬂpﬂEBc BE

Theorem 4.8
Let (£,3,,N) and (Y,3,,M) be fuzzy soft semi pre s-

connected subspaces

implies that ,

of fuzzy soft topological space

(U,3,E) such that none of them is fuzzy soft semi pre
Z, VY,

separated. Then, is fuzzy soft semi pre s-

connected.

Proof. Let(Z,3,,N) and(Y,3,,M) be fuzzy soft
0
semi pre s-connected subspaces of 1g such that Z, UY),, is

not fuzzy soft semi pre s-connected .Then there exist two

non null fuzzy soft semi pre separated sets K, and . of

O

le such that Z; UY,, =k, nhe
fuzzy soft semi pre s-connected , ZN ,YM -
Z,uf, =k, hc .By theorem 4.7 ,either

ZN c kDOI‘ZN c hc , also either YM c I(DOI’Y,\,I c hc If

. Since Z,,Y,, are

Z, <kporZ, ch. .ThenZ, n"h. cky nh. =0eor

0
= O . Therefore

Z, Nk,

Yy <Ky. Similarly if

[(Z, LY, ) "h.1AFSPCI[(Z,, LY, ) "k, 1 < [(Zy UY,,) " IN[FSPCI[(Z,, LY,, ) N ESPel(K,)]
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=[Z,, VY, ]n[h. " FSPcl(k,)] = O and

Proof.

FSPC|[(Z LY )ﬁhc]r'\[(z Uy, )(‘\k ]C[FSPC|[(21PRJS$t at IE is fuzzy soft semi pre s-disconnected .Then

FSPcl(h ) N[(Zy UY,, ) Nk, 1=[Z, UY,, ]m[FSPcI(h )mk ]

It follows
[Z, uYy1nh

which is a contradiction .Hence Zy UY,, is fuzzy soft semi

that , [Z,VYy,]lnky,=Zand

=Y,, are fuzzy soft semi pre separated ,

pre s-connected.

Theorem 4.9

Let (Z,3,,N)be a fuzzy soft semi pre s-connected
subspace of fuzzy soft topological space (U,J,E) and
Sy €SS(X).. If z, S, cFSPcl(z,). Then,
(S, 3, M) is fuzzy soft semi pre s-connected subspace of

U,S,E).

Proof

Suppose that (S, 35,M) is not fuzzy soft semi pre s-
connected subspace of (U,J,E).Then there exist fuzzy
soft semi pre separated sets f, and gz on J such that
Sy = f,Ud;. So, we have
connected subset of fuzzy soft pre s-disconnected space .By
theorem 4.7, either Z, C fA or Zy, C(Qg. If Z, C fA

.Then , FSPcl(z,)< FSPcl(f,)

Z,, is fuzzy soft semi pre s-

It follows that
0
FSPcl(z,)ngs < FSPcl(f,) Qg =0e.Hence

0
gs = FSPcl(z,) " gg = 0. which is a contradiction . If

0
Z,, < Jg-.By a similar way, we can get fA = Og , which is

a contradiction. Hence (S, 3g, M )is is fuzzy soft semi pre

s-connected subspace of (U, 3, E).

Corollary 4.10
If (Z£,3,,N)is fuzzy soft semi pre s-connected subspace

soft (U, S, E). Then,
FSPcl(z,,) is fuzzy soft semi pre s-connected.

of fuzzy topological  space

Proof. It is obvious from Thorem 4.9.

Theorem 4.11

If for all pair of distinct fuzzy soft point fe , 0., there exista
0

z, <1e

fuzzy soft semi pre s-connected set with

0
fe, 0, € Zy, then le is fuzzy soft semi pre s-connected.

% where f,,Qg are Fuzzy soft semi pre

0
separated sets .It follows f, Mgy =O0e,S0,3f, € f, and

0
0. € 0. Since f, Mgy =0e.Then f,,Q,,are distinct

0
fuzzy soft point in 1e. By hypothesis there exists a fuzzy

soft semi pre s-connected set Z, such that

0
f.,0. €z, cleand f,, 0, €Z,.Moreover we have Z

is fuzzy soft semi pre s-connected subset of a fuzzy soft semi
pre s-disconnected space. It follows by Theorem 4.7, either

Z, < fA or Zy, < Jg and both cases is a contradiction

0
with the hypothesis. Therefore 1gis fuzzy soft semi pre s-
connected.

Theorem 4.12
Let {(Zj,SZj ,N): j € J} be a non null family of fuzzy

soft semi s-connected subspaces of fuzzy soft topological

0
U,3,E). N, (z;;N)#0e, then (U

space jes

Zj > ujeld j’
fuzzy subspace of (U, 3, E).

N) is also a fuzzy soft semi pre s-connected

Proof .

Suppose that (Z,3,,N)=(;_,Z; N) is

fuzzy soft semi pre s-disconnected .Then Z,, = f, U gy for

ule.] ]’

.
some fuzzy soft semi pre separated subsets f A 0g of le.

0
Since Mj;(Z;,N)#0e, Then If en;_,(z,N);. It
f,eZ,. So either f,ef, or f e0;.

f, ef,. foe(Z,N);VjeJand

. So, we have (Z, N)j is fuzzy soft semi pre

follows that
Suppose that Since
(z,N) i &2y

s-connected subset of fuzzy soft semi pre s-disconnected set

Z, By Theorem 4.7 either (Z, N)j c f,.or

(z,N); = ggVjed. If (z,N); < f,VjeJ.Then
0

Z, < f,. This implies that gz =0e , which is a

contradiction Therefore (Z,3,,N) =

(V5es 2305002 N) is fuzzy soft semi pre s-

disconnected.

Theorem 4.13

Let (U,,3,,E)and (U,,3,,K) be fuzzy soft topological
spaces and f, :(U,,3,E) > (U,,3,,K) be a fuzzy

semi pre irresolute surjective soft functionIf(U,, 3, E)is
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fuzzy soft semi pre s- connected, then (U,,3,, K)is also a

fuzzy soft semi pre s- connected.

Proof
Let (U,,3,,K)be a fuzzy soft semi pre disconnected

space .Then , there exist f a»Jg pair of non null proper

0
fuzzy semi pre open soft subsets of 1, such that
0

Ik =f,U0;.

1]
FSPcl(f,)ngg = FSPel(gg) N f, =0e. Since f,

is fuzzy semi pre irresolute soft function , then

fp_ul( fA), fp‘ul(gB) are pair of non null proper fuzzy semi

O
pre open soft subsets of e such  that

FSPel (.5 (f)) N 0 (Gs) < T (FSPEl(f,) M £0(95)

0 0
= ol (fangg) = f (0k) =0k,
fo (FONFSPEl(f/(9)) < f, ()N . (FSPel(gg))

0 0
= fpful(fA NOg)= prI(Ok) =0

and

0 0
f;( fA)U f;;ul(gB) = f;( fA “ gB) = prI(IK) =1le
from Theorem 2.7 and [[10] Theorem 4.2].
This means that fp_ul( fa), fp‘u‘(gB) are pair of non null

.
proper fuzzy semi pre open soft subsets of 1g,
Which is a contradiction of the fuzzy soft semi pre s-

connectedness of (U, 3, E)

Therefore (U,,3,, K)is fuzzy soft semi pre s- connected..
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