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Abstract : In this paper we introduced and study some types of fuzzy separated set like(Q-
separated set, a — Q- separated set, feebly - separated set, a- separated set, p- separated set, Sp-
separated set, a- separated set) and the relationships between them and fuzzy 6- separated set in
fuzzy topological space on fuzzy set. And We give counter examples if they are invalid And
introduce Some theorems are included about this object.

Introduction :
The recent concept is introduced by Zadeh in (1965) [1], In (1968) Chang [2] introduced the definition
of fuzzy topological spaces and extended in a straight forward manner some concepts of crisp
topological spaces to fuzzy topological spaces. In (1973) wrong given The definition of fuzzy point
such away that an ordinary point was not special case of fuzzy point.

In (1974) While Wong [3] discussed and generalized some properties of fuzzy topological spaces. In
(1980) Ming, p.p. and Ming, L.Y. [4] used fuzzy topology to define the neighborhood structure of
fuzzy point.

In (1982) Hdeib [7,13] introduced the concept of fuzzy Q-open set in topological space, In (1982)
Maheshwari S.N. and Jain P.G. [12] defined the notion of fuzzy feebly open and fuzzy feebly closed
set in fuzzy topological space and studied their properties .

In (1986) Mashhour A.S. and others [9] introduced the notion of a-open sets in topological space. In
(1987) Mashhour A.S. and others [8,15] introduced the concept fuzzy p-open set in general topology,
In (1995) A.M.Zahran [10] introduced the notion of fuzzy §-open set in fuzzy topological spaces, In
(1996) Dontchev and Przemski have introduced the concept of Sp-open set in general topology [11].
In (1998) Bai Shi — Zhong and Wang Wan — Liang [5] have introduced The notion of fuzzy topology
on fuzzy set and they defined the quasi-coincident in fuzzy topological space on fuzzy set. In (2003)
Mahmoud, fath-Alla and Abd.Ellah [6] defined fuzzy interior and fuzzy closure in fuzzy topological
space on fuzzy set and investigate their properties ,

In (2016) otchana and others introduced the concept of a-£2 open set in topological space [13].
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Definition 1.1 [2] :
Let X be a nonempty set, a fuzzy set A in X is characterized by a function

ug - X—=1,where I = [0,1]which iswritten as

A = {(x, Hz(x) ) X€X ,0 < puz(x) < 1}, the collection of all fuzzy sets in X will be denoted
by 1X that is

IX={ A: Aisafuzzy sets in X} where pj is called the membership function

Proposition 1.2 [13] :

Let A and B be two fuzzy sets in X with membership functions pz; and pg respectively, then for all
X € X: -

1.

2>

c B o Hr(x) < pe().

N
2>

=B o 5® = p®.

w
M)
Il

AnB o Cx) = min{ pz(x), ps(x) }.

ha
ol
1

AUB o D) = max{ g (%), pg(X)}-
‘ the complement of B with membership function
Hge(®) = pz(x) — pg(x) .

o1
oo

Definition 1.3 [2]:
A fuzzy point x,. is a fuzzy set such that :
uxr(y)= r>0 if x=y, vye X and

uxr(y)= 0 if x #y,vye X

The family of all fuzzy points of A will be denoted by FP(A) .

Definition 1.4 [2]:

A collection T of a fuzzy subsets of A, such that T = P(A) is said to be fuzzy topology on A if it
satisfied the following conditions

1.A ,p eT

2. If B,Ce T,then BnC €T

3. If B,e T,then U,B, €T, a€4

(A, T) is said to be Fuzzy topological space and every member of T is called fuzzy open set in A
and its complement is a fuzzy closed set.
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Definition 1.5 [14]: o
A fuzzy set B in a fuzzy topological space (A ,T) is said to be

Fuzzy delta set if, Minecai(d)) ) = Mg < Mm@y, 0
Such that,
e Fuzzy &-opensetif p,q@)X) < Hp(x) .
o Fuzzy &-closed set if ng(x) < Heiqne(®)) (%) -
e Fuzzy é-closed setif A= dcl(A) , where N
Msa(e)(X) = min{ pp(x) : F is a fuzzy 8 —closed setin A,

up(X) < Mp(X)}.
The complement of fuzzy d-closed set is fuzzy 3-open set

Some Types of Fuzzy Open Sets 1.6 :

In this section we study the properties and relations of various typess of fuzzy open set in fuzzy
topological spaces on fuzzy set which will be needed later on

Definition 1.7: -
A fuzzy set B of a fuzzy topological space (A,T) is said to be :-

1) Fuzzy Q-open (Fuzzy Q-closed ) set if
Me) () = Hei(mne(B)) &) s Mipeaem ® S HgE®) ). VX E X
The family of all fuzzy Q-open (fuzzy Q-closed) sets
in A will be denoted by FQO(A) ( FQC(A)).

2) Fuzzy a — Q open (Fuzzy a — Q closed ) set if
Mg() = ey (gt () X+ Berg(imeccia®)) = Ha®)
B is called (Fuzzy a — Q closed ) set if its complement is Fuzzy
a — Qopen sets

the family of all Fuzzy a — Q open (Fuzzy a — Q closed) sets
in A will be denoted by Fa — QO(A) ( Fa — QC(A)).

3) Fuzzy feebly — open ( feebly — closed ) set if

1) < 1 (CLUMEE ), (s (Mt CLE N < pg(x), VX E X
The family of all fuzzy feebly — open (fuzzy feebly — closed) sets in A will be denoted by
FfeeblyO(A) (FfeeblyC(A)).

4) Fuzzy a-open (fuzzy a-closed) set if

M) = Hppaane(@)) @ » M)y = M) -
The family of all fuzzy a-open (fuzzy a-closed ) sets in A will be denoted by FaO(A) (FaC(A)).
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5) Fuzzy p-open (fuzzy p-closed) set if

Mg < W) @+ Ma(me)) S He(D) YV XEX

The family of all fuzzy p-open (fuzzy p-closed ) sets in A will be denoted by FpO(A) (FPC(A)).
6) Fuzzy Sp-open ( fuzzy Sp-closed) set if ,
Hg() =< max{“mt(Cl(ﬁ)) ), l“lcz(lnt(ﬁ)) (O}

Mg () = minfi ¢ g)) () By (o)) (D} VX E X

The family of all fuzzy Sp-open (fuzzy Sp-closed ) sets in A will be  denoted by FSpO(A)
(FSpC(A)).

7) Fuzzy a-open (fuzzy a-closed) set if
Mg() < Mmeccramesy) K 5 Meyneca @) S M)

The family of all fuzzy a-open (fuzzy a-closed ) sets in A will be denoted by FaO(A) (FaC(A)).

Definition 1.8 : -
Let B isa fuzzy set in a fuzzy topological space (A ,T) then :

e The Q—closure of B is denoted by (Qcl(B)) and defined by
Mo (m) ) = min{ pa(x) : Fisafuzzy Q—closed setin A, ps(x) < ps(x)}
e The a — Q-closure of B is denoted by (a — Qcl(B)) and defined by
Mg—qa(s)®) = min{ pa(x) : Fisafuzzy e — Qclosed setin A, ps(x) < us(x)}
e The feebly- closure of B is denoted by (feeblycl(B)) and defined by
Mreeniyer(s) ) = mind pe(x) : F is a fuzzy feebly —closed setin A, p:(x) < ps(x)}
e The a—closure of B is denoted by (acl(B)) and defined by
M) ®) = min{ g () : F is a fuzzy open set in A,

Hg (%) < HF*(X)}

Proposition 1.9 :
Let (A, T) be a fuzzy topological space then :
1) The complement of fuzzy Q-open set is fuzzy Q-closed set .

2) The complement of fuzzy a-Q -open set is fuzzy a-Q -closed set

3) The complement of fuzzy feebly-open set is fuzzy feebly-closed set
4) The complement of fuzzy a-open set is fuzzy a-closed set

5) The complement of fuzzy p-open set is fuzzy p-closed set

6) The complement of fuzzy Sp -open set is fuzzy Sp -closed set

7) The complement of fuzzy a -open set is fuzzy a -closed set

Proof : Obvious .
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Proposition 1.10 :
Let (A, T) be a fuzzy topological space then :

1) Every fuzzy 6-open set is fuzzy open set (fuzzy Q-open set , fuzzy feebly-open set , fuzzy a-open
set)

2) Every fuzzy open set is fuzzy Q-open set (fuzzy feebly open set , fuzzy a-open set)

3) Every fuzzy Q-open set is fuzzy a- open set (fuzzy a-open set)

4) Every fuzzy a-open set is fuzzy a-Q open set (fuzzy p-open set , fuzzy Sp-open set)

5) Every fuzzy p-open set is fuzzy Sp-open set.

6) Every fuzzy a-open set is fuzzy a-open set.

Remark 1.11 :

Figure - 1 — illustrates the relation between fuzzy &-open set and some types of fuzzy open sets.

Figure -1-
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Fuzzy §-Separated Sets 2.0 :
In this section we introduce the definition of fuzzy §-separated set and some theorems and remarks

are included throughout this work.

Definition 2.1 [11]:
If (A ,T) is a fuzzy topological space and B, C are fuzzy sets in A, then B and C are said to be fuzzy
é-separated sets if and only if

min { sy ®) - 1O} =500 and min { gy e (), 1g(0} = 15(x)

Theorem 2.2 [11]:

If (A ,T) is a fuzzy topological space, B and C are fuzzy §-separated setsin A and D
is a fuzzy set in A, then min{ Hs (X)), py (0} and min{ pg (x) , p(x)} are fuzzy 5-separated sets in
A.

Proof : Obvious

Theorem 2.3 [11]:
If (A, T) is a fuzzy topological space, B and C are fuzzy §-separated sets in A, M and N are fuzzy
sets in A such that H (X)) < pg(®) and pg(x) < px(x), then M and N are fuzzy 5-separated sets in

A .
Proof : Obvious

Theorem 2.4 [11]:

If (A ,T) is a fuzzy topological space, B and C are fuzzy sets in A then B and C are fuzzy 6-
separated sets in A if and only if there exist fuzzy §-closed sets E and F in A such that pg(x) <
H() and pa(x) < pp(x) |

ming (%) , 1ECO3= 00 and min ue(x) , 1 (3= 5(x) -

Proof : Obvious

Theorem 2.5 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy sets in A then B and C are fuzzy 6-
separated sets in A if B and C are fuzzy §-closed sets in A and min{ p(x) , pa(x)3}= uz(x) .
Proof : Obvious

Some Types of Fuzzy Separated Sets 3.0:

In this section we introduce the definition of some types of fuzzy separated (Q2-separated, o — Q-
separated, feebly-separated, a-separated, p-separated, Sp-separated, a-separated) and the
relationship between them and fuzzy §-separated set and some theorems and remarks are included
throughout this work
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Definition 3.1 :

If (A ,T) is a fuzzy topological space and B, C are fuzzy set in A, then :-
1. Band C are said to be fuzzy Q-separated sets if and only if

min { poqE) () . ke(0} = u3(x) and

min { toa(e )X) + ks (O} = ()
2. Band C are said to be fuzzy a — Q-separated sets if and only if

Min { iy_ge) )+ Bz(0} = 15(x) and

min { Ha—qcl(T )(X) b ()} = pg(Xx)
3. Band C are said to be fuzzy feebly-separated sets if and only if

MiN { Keggpryerce) () + 1O} = H5() and

MiN { Kegepryer(e 100 » Mg GO} = 150 -
4. Band C are said to be fuzzy a-separated sets if and only if

MiN { ey 00 GO} = 1500 and min L e () s (0} = 509)
5. Band C are said to be fuzzy p-separated sets if and only if

min { 1,00 1200} = 450 and min {10, 15O} = 50)
6. B and C are said to be fuzzy Sp-separated sets if and only if

Min { gm0+ 1O} = 500 and min { gy e (%) s 100} = 5(0)
7. Band C are said to be fuzzy a-separated sets if and only if

Min { L, (9, 1O} = 500 and min £ y() s (0} = up(x).

Theorem 3.2:

If (A ,T) is a fuzzy topological space, B and C are fuzzy Q-separated setsin A and D
is a fuzzy setin A, then min{ ps(x) , pug(x)} and

min{ px(x) , pe(x)} are fuzzy Q-separated sets in A.

Proof :
Since B and C are fuzzy Q-separated sets in A

Then min { “acl(’ﬁ)(x) » Be(¥)} = pg(x) and

min { e ) g9} = 4500

TO prove Min 4 Koy min (g0, 1500 ) + Hemin (e, 5000 = H)

and min { oy min g0, 15000+ Bomin fup (0, 5000 3= Ha ()

Since, MIN{ Koy imin gz (9, 15009 X) + Fomin (e 00, g0y ) = MIMIN Lt (%) ey 5y (%)
b Bmin gug0, 00 09 3= MIREMIN L bty () 1e GO b Bemin gy 5,00, 000 09 3=

mm{ ﬂa(X) ' “(min {oas) @ 159) (X) }: [,la(X)
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then

M Bociimin 560, 15000 Bmin iz 00, 15000 = #5()
Hence

M Bociimin (560, 15000 Homin 100, w000 F7H5(X)
Similarly

M0 { Bocrimin g0, 15600+ Bomin fuz 00, w000 F = #5(X)
Then min{ pz(%) , pgy(x)} and min{ pu5 (%) , pe(x)} are fuzzy Q-separated sets in Am

Theorem 3.3:

1) If (A ,T) is a fuzzy topological space, B and C are fuzzy
o-Q-separated sets in A and D is a fuzzy set in A then
min{ pz(x) , us (0} arld min{ pg(x) , pe(x)} are fuzzy
a-Q-separated sets in A.

2) If (A 1) is a fuzzy topological space, B and C are fuzzy feebly-separated sets in A and D is a
fuzzy set in A then
min{ pz(x) , py (0} and min{ pg(x) , ua(x)} are fuzzy feebly-separated sets in A.

3) If (A 1) is a fuzzy topological space, B and C are fuzzy a-separated sets in A and D is a fuzzy
setin A then
min{ pz(x) , uy ()} and min{ px (x) , ux(x)} are fuzzy a-separated sets in A.

4) If (A 1) is a fuzzy topological space, B and C are fuzzy p-separated sets in A and D is a fuzzy
setin A then
min{ pz(x) , us ()} and min{ px(x) , ue(x)} are fuzzy p-separated setsin A.

5) If (A ,T) is a fuzzy topological space, B and C are fuzzy Sp-separated sets in A and D is a fuzzy
setin A then

min{ pz(X) , By (x)}~and min{ p5(x) , pe(x)} are fuzzy

Sp-separated sets in A.

6) If (A1) isafuzzy topological space, B and C are fuzzy a-separated sets in A and D is a fuzzy
setin A then

min{ pg(x) , pp(x)} and min{ ps(x) , pe(x)} are fuzzy
a-separated sets in A.
Proof : (1) (2) (3) (4) (5) and (6) :- Obvious

Theorem 3.4 :
If (A ,T) is a fuzzy topological space, B and C are fuzzy Q-separated sets in A , M and N are fuzzy
set in A such that Hig (X) < pg(x) and pg(x) < pp(x) then M and N are fuzzy Q-separated sets in A

IJCRT2010015 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 123


http://www.ijcrt.org/

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 10 October 2020 | ISSN: 2320-2882
Proof :

Since B and C are fuzzy Q-separated sets in A then

min { ko *) - (D} = p(x) and

min { koqc )3 5 1} = kg(x)

Since pg (%) < pg(x) then “ch(M)(X) < “ch(ﬁ)(x) then
MIN { Koo)X 5 1O} = min {pg g5 (%) 5 1e (0} = pg(x)
Hence , min { pg (%) ke (0} = 15(x)

MIN L o) %) imin ue00, 000> 3=

min {min{ wo 500 1e() 3 1g () 3= min {u5(x) , g () 3 = p5(x)
Since ug(x) < pp(x) then min { pg(x) , pe(x) }= uxg(x)
implies that min { “ch(ﬁ[)(x) , Mg (0} = pg(x)

Similarly min { “ncl(f\i)(x) » Mg (O} = 1g(X)

Hence M and N are fuzzy Q-separated sets in A m

Theorem 3.5:

1) If (A1) is a fuzzy topological space, B and C are fuzzy a — Q-separated sets in A , M and N
are fuzzy sets in A such that Hg(x) < py(x) and

ny(x) < pg(x), then M and N are fuzzy o — Q-separated sets in A .

2) If (A 1) is a fuzzy topological space, B and C are fuzzy feebly-separated setsin A, M and N are
fuzzy setsin A su~ch that pg (%) < pg(x) and pg (%) < pe(x), then M and N are fuzzy feebly-
separated sets in A .

3) If (A ,T) is a fuzzy topological space, B and C are fuzzy a-separated sets in A, M and N are
fuzzy setsin A su~ch that pg (%) < pg(x) and pg (%) < pe(x), then M and N are fuzzy a-
separated sets in A .

4) If (A |T) is a fuzzy topological space, B and C are fuzzy p-separated sets in A, M and N are
fuzzy setsin A su~ch that pg (%) < pg(x) and pg (%) < pe(x), then M and N are fuzzy p-
separated sets in A .

5) If (A ,T) is a fuzzy topological space, B and C are fuzzy Sp-separated sets in A, M and N are
fuzzy setsin A su~ch that pg (%) < pg(x) and pg (%) < pe(x), then M and N are fuzzy Sp-
separated sets in A .

6) If (A ,T) is a fuzzy topological space, B and C are fuzzy a-separated sets in A, M and N are
fuzzy setsin A su~ch that pg (%) < pg(x) and pg (%) < pe(x), then M and N are fuzzy a-
separated sets in A .

Proof : (1) (2) (3) (4) (5) and (6) :- Obvious
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Theorem 3.6 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy sets in A, then B and C are fuzzy Sp-
separated sets in A if and only if there exist fuzzy Sp-closed sets E and F in A such that pg(x) <

Hg(X) and pe(x) < pp(x) , mind pg(x) , pE)}= ug(x) and min{ uz(x) , pEO}= pgx) -

Proof
(=) Suppose that B and C are fuzzy Sp-separated sets in A

Implies that min { HSpcl(ﬁ)(X) , uz(X)} = pz(x) and

Min { Kg,a @ )X 5 g} = pg(x),

since pg(x) < “5pc1(§)(x) and px(x) < Kspal(c )(x),

then pg (x) = Hspel(B) (x) and pgp(x) = Hspel(T )(X)

Hence, pg (%) < pg(x), Ke(®) < pp), min{ pg(x) , pe(x)3= pHg(x)
and  min{ pa(x) , 15 COF= p5(x)

(<) Since (%) < () and pp(x) < pp(x),

then Mspel(B) (X) < pz(x) and Mpel(@ )(x) < up(x)

Implies that

MiN {kg, @)X » 1eCOY=min {pus (), k(3= p5(x)

And min {pg, @ (), g0} = min { pe(x) , 1z (0 }= 15(x)
Hence min { usp(ﬁ)(x) , Be(xX)} = pg(x) and min { Mspel(c )(x) , Lg(X)} = pg(x) therefore B and
C are fuzzy Sp-separated setsin A =

Theorem 3.7 :

1) If (A ,T) is a fuzzy topological space, B and C are fuzzy sets in A, then B and C are fuzzy Q-
separated sets in A if and only if there exist fuzzy Q-closed sets E and F in A such that pg(x) <
g (x) and px(x) < pp(x) , min{ ug(x) , ux(x)}= pg(x) and
min{ pe(x) | pp(x)3}= pg(x)

2) If (A 1) is a fuzzy topological space, B and C are fuzzy sets in A, then B and C are fuzzy a —
Q-separated sets in A if and only if there exist fuzzy & — Q-closed sets E and F in A such that
Hg(x) < pg(x) and
He(®) < pp(x) ,
min{ ps(x) , pE(x)}= pHg(x) and min{ px(x) , pg(x)3= ug(x)

3) If (A ,T) is a fuzzy topological space, B and C are fuzzy sets in A, then B and C are fuzzy
feebly-separated sets in A if and only if there exist fuzzy feebly-closed sets E and F in A such
that pg (x) < pp(x) and p(x) < px(x) ,
min{ pg(x) , pp(x)}= pg(x) and min{ px(x) , pg(x)3= pg(x)
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4) If (A |T) is a fuzzy topological space, B and C are fuzzy sets in A, then B and C are fuzzy a-
separated sets in A if and only if there exist fuzzy a-closed sets E and F in A such that ng(x) <
g (x) and px(x) < pp(x) , min{ ug(x) , pE(x)}= pg(x) and
ming pe(x) , (3= i5(%)

5) If (A ,T) is a fuzzy topological space, B and C are fuzzy sets in A, then B and C are fuzzy p-
separated sets in A if and only if there exist fuzzy p-closed sets E and F in A such that ng(x) <
g (x) and pa(x) < pp(x) min{ ug(x) , pE(x)}= pg(x) and
min{ pe(x) , pp(X)3}= pg(x)

6) If (A ,T) is a fuzzy topological space, B and C are fuzzy sets in A, then B and C are fuzzy a-
separated sets in A if and only if there exist fuzzy a-closed sets E and F in A such that pg(x) <
g (x) and px(x) < pp(x) , min{ pg(x) , pE(x0}= ug(x) and
ming pe(x) , (3= i5(%)

Proof : (1) (2) (3) (4) (5) and (6):- Obvious

Theorem 3.8 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy §-separated sets in A, then B and C are
fuzzy Q-separated sets.

Proof :

Suppose that B and C are fuzzy 6-separated sets in ;‘\,
then min{ psd(g)(x) , Be(X)}= ug(x) and

ming g0 09, 15CO3= 15(%)

Since p&l(g)(x) and u&l(c)(x) are fuzzy 6-closed sets in A
Implies that by proposition (1.3.3)

min g () » 1O} 15(X) and

ming g () 15 CO3= #5(x)

Hence, B and C are fuzzy Q-separated inA. =
Remark 3.9 :

The converse of theorem (3.8) is not true in general as following example shows:-
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Example 3.10 :

LetX={a,b}Yand B, C, D , E,F,G,H are fuzzy subsetin A
where
A={(a,06),(b,06)} ,B={(a,06),(b,00)}
C={(a,04),(b,00)},D={(a,00),(b,05)}
E={(a,00),(b,06)},F={(a,00),(b,04)}
G={(a,02),(b,00)} ,H={(a,01),(b,00)}

The fuzzy topology definedon 4 is T={®,4 , B, C}

Then F and H are fuzzy Q-separated sets in A but not fuzzy o-separated sets in A.
since: gz (X) = E, Moa i X) = B

Mg B r) (9 15 (O}= 1300 and

Mg by 0 1 (3= #5()

Hence F and H are fuzzy Q-separated in A.

But :

Mo ) =E + Bseem®) = C°

min{ ps s (X) 5 1z )} = pg(X)

but , Ming ey 7y 0): 10} # (%)

Then F and H are not fuzzy 5-separated sets in A.

Theorem 3.11 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy 5-separated sets in A, then B and C are
fuzzy feebly-separated sets.
Proof :

Suppose that B and C are fuzzy 6-separated sets in ,&,
then min { u&l(g)(x) , Me(X)}= pg(x) and

min{ “acl(E)(X)’ ng(xX)}= ug(x) , since u&l(g)(x) and Msel() (x) are fuzzy §-closed sets in A
Implies that by proposition (1.3.3)

MiN {1 epyer 3) ) » BeCOF= 1509 and

MiN {1y gpryer )0 15 COI= H5(%)

Hence, B and C are fuzzy feebly-separated inA.
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Remark 3.12 :

The converse of theorem (3.11) is not true in general as following example shows:-

Example 3.13 :

letX={a,b}Yand B, C,D ,E, F,G,H,I,J,K,L,M,N arefuzzy subsetin A where
A={(a,06),(b,06)},B={(a,04),(b,01)},
C={(a,01),(b,04)},D={(a,00),(b,04)},
E={(a,03),(b,04)},F={(a,01),(b,01)},
G={(a,04),(b,0.0)},H={(a,04),(b,04)},
I={(a,00),(b,01)},/={(a,01),(b,00)},
K={(a,00),(b,05)},L={(a,05),(b,0.0)},
M={(a,02),(b,06)},N={(a,06),(b,02)},

The fuzzy D and J are fuzzy feebly-separated sets in A but not fuzzy &-separated sets in A.

Since: l’Lfeeblycl(ﬁ)(x) =D, l’lfeeblycl(])(x) =G
min{ ereblycl(ﬁ)(x) » Uy x)}= H@(X) and

min{ Hteeblycl(f) (%), Hp x)}= M@(X)
Hence D and J are fuzzy feebly-separated sets in A.

But : u&cl(ﬁ)(x) =B° , p&l(j)(x) — o
MIN Rgey3 () + 1,00} = () and

mln{ “5(;1(]")()()1 ”5 (X)} Z ,Lla(X),

then £ and F are not fuzzy §-separated sets in A.

Theorem 3.14 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy a-separated sets in A, then B and C are
fuzzy a-separated sets.

Proof :

Suppose that B and C are fuzzy a-separated sets in ,5\,
then min{ Haci(B) (X) , ne(x)}= ug(x) and

min{ Hacl('c)(x), ng ()= pz(x)
Since “acl(ﬁ)(x) and uacl(é)(x) are fuzzy a-closed sets in A
Implies that by proposition (1.3.3)

Hence, B and C are fuzzy a-separated inA.
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Remark 3.15 :
The converse of theorem (2.2.14) is not true in general as following example shows:-

Example 2.2.16 :

LetX={a,b}Yand B, C, D , E, F are fuzzy subset in A where
A={(a,08),(b,08)}

B={(a,08),(b,00)} , €={(a,06),(b,00)}
D={(a,05),(b,00)} , E={(a,00),(b,08)}
F={(a,03),(b,00)}

The fuzzy topology definedon Ais T={@®,A , B, C, D , E, F}

Then Cand D are fuzzy a-separated sets in A but not fuzzy a-separated sets in A.

Since: uacl(é)(x) =0, uacl(g)(x):(b
MiN{ p ) 1 (0}= () and

min{ w5, by (3= u(X)
Hence ¢ and D are fuzzy a-separated in A.

But :
l’lacl(C)(X) =B, l'Loccl(ﬁ)(x) =B

MIN by )+ 150} % p15(x) and
MR 15y 0 e ()} 115(9),

then ¢ and D are not fuzzy a-separated sets in A.

Theorem 3.17 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy a-separated sets in A, then B and C are
fuzzy Sp-separated sets.

Proof :

Suppose that B and C are fuzzy a-separated sets in ,5\,
then min{ “acl(ﬁ)(x) » Le(X)}= pg(x) and

min{ Hacl(T) (%), ug(O}= uz(x)

Since Meci(B) (x) and uad@(x) are fuzzy 6-closed sets in A
Implies that by proposition (1.3.3)

MIN{ Kg, a5 (X) » He(D}= p5(x) and
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MIN{ kg, e (), kg (O}= 15(X)

Hence, B and C are fuzzy Sp-separated in A. m

Remark 3.18 :

The converse of theorem (3.17) is not true in general as following example shows:-

Example 2.2.19 :
In example (3.16) the fuzzy set C , D are fuzzy Sp-separated sets in A but not fuzzy a-separated
sets in A

Theorem 3.20 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy a-separated sets in A, then B and C are
fuzzy p-separated sets.

Proof :

Suppose that B and C are fuzzy a-separated sets in A
then min{ “acl(ﬁ)(x) » Be(X)}= pg(x) and

min{ Hacl(T) (X), ug(X)}= pg(x)

Since p )(x) and ”a(t)(x) are fuzzy a-closed sets in A

cl(B
Implies that by proposition (1.3.3)

min{ by (9 1(O3= p5(x) and

MIN{ ppey ) (X), kg (O}= 15(X)

Hence, B and C are fuzzy p-separated in A =

Remark 3.21 :

The converse of theorem (3.20) is not true in general as following example shows:-

Example 3.22 :

LetX={a,b}and B, C, D , E, F are fuzzy subset in A
where
A={(a,07),(b,07)} ,B={(a,05),(b,00)}
C={(a,03),(b,00)},D={(a,02),(b,0.7)}
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E={(a,07),(b,02)} ,F={(a,00),(b,05)}

Then C and F are fuzzy p-separated sets in A but not fuzzy a-separated sets in A.
Since: gy (s(X) = B, Mgy () = F
MiN o0 1 1 (O} p5(x) and

MIn t ey 09, 12 (O3 15X

Hence € and F are fuzzy p-separated in A.
But :
l‘Lozcl(f)(x) =0, l’Lacl(ﬁ)(x) =D

N b0y 00 + 170} = 1500
but , min{ “acl(ﬁ‘)(x)’ “C”(X)} # ﬂa(X)

Then C and F are not fuzzy o-separated sets in A.

Theorem 3.23 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy §-separated sets in A, then B and C are
fuzzy separated sets.
Proof :

Suppose that B and C are fuzzy &-separated sets in A,
then min{ HSCI(E)(X) , Me(X)}= pg(x) and

Ming i) ), 15 CO3= K5()

Since n 5c1(B) (x) and p 5c1(C) (x) are fuzzy 6-closed sets in A
Implies that by proposition (1.3.3)

ming pg (%) » 1e(0}= 1309 and

ming i) (9, 15 (O3= 15(%)

Hence, B and C are fuzzy separated in A. =

Remark 3.24 :

The converse of theorem (3.23) is not true in general as following example shows:-

Example 2.2.25 :
In example (3.13) the fuzzy set I, J are fuzzy separated sets in A but not fuzzy &-separated sets in
A
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Since: udm(x) =D, ud(j)(x) =G
ming g (), 1 G03= (4 and

ming w5 (), 1 G0Y= 5(X)

Hence [ and J are fuzzy separated in A,

But :
M{;C](i)(x) = B¢ ) H(gcl(j)(x) =C°

min{ Hsci(h (x) , “j(x)} #* U3 (x)
DUE, TN 7,0, 17 GO} # 1504

Then € and F are not fuzzy 5-separated sets in A.

Theorem 3.26 :

If (A ,T) is a fuzzy topological space, B and C are fuzzy §-separated sets in A, then B and C are
fuzzy a-separated sets.
Proof :

Suppose that B and C are fuzzy &-separated sets in ,&,
then min{ HSCI(B«)(X) , Be(X)}= pg(x) and

min{ Hscl(T) (X), ng(}= 1)

since p 5c1(B) (x) and p 5c1(C) (x) are fuzzy 6-closed sets in A
Implies that by proposition (1.3.3)

min{ pqy ) (9) » 1(O}= K(x) and

MIN{ 02 (X, g (O}= 15(X)

Hence, B and C are fuzzy a-separated in A. =

Remark 3.27 :

The converse of theorem (326) is not true in general as following example shows:-
Example 3.28 :

In example (3.16) the fuzzy set D , E are fuzzy a-separated sets in A but not fuzzy &-separated sets
in A

since: g 5(X) = B, MacrcsyX) = E

Ming 1,5, () » 15 (0= () and

Ming 1z (%) 15 003= 15(0)

IJCRT2010015 | International Journal of Creative Research Thoughts (IJCRT) www.ijcrt.org | 132


http://www.ijcrt.org/

www.ijcrt.org © 2020 IJCRT | Volume 8, Issue 10 October 2020 | ISSN: 2320-2882
Hence D and E are fuzzy a-separated in A.

But :

Moy ®) = FC 1 Bsqe ) =E

MR Bpey ) (X) + 15 GO} = 5(4)
but, Mg ey (9, 15 (9} # 15(4)

Then D and £ are not fuzzy 5-separated sets in A.

Theorem 3.29 :

If (A, T) is a fuzzy topological space, B and C are fuzzy feebly-separated sets in A, then B and C
are fuzzy Sp-separated sets.

Proof :

Suppose that B and C are fuzzy feebly-separated sets in 5\,
then min{ Meeebiycl(B) (X), nz(x)}= ug(x) and

mm{ ereblycl(ﬁ)(x)’ “ﬁ (X)}= “6(X)

Since p (x) and p (x) are fuzzy feebly-closed sets in A

acl(B) acl(C)

Implies that by proposition (1.3.3)

Min{ pg,em (9 BeCO}= p(x) and

Min{ b)), 15(03= #5(x)

Hence, B and C are fuzzy Sp-separated in £ n

Remark 3.30 :

The converse of theorem (3.29) is not true in general as following example shows:-

Example 2.2.31 :

letX={a,b}and B, C, D ,E, F,G,K,L ,M,H,N are fuzzy subset in A where
A={(a,07),(b,07)}
B={(a,04),(b,07)},(={(a,07),(b,04)}
D={(a,04),(b,04)},E={(a,03),(b,00)}
F={(a,00),(b,02)},6={(a,03),(b,03)}
K={(a,04),(b,00)},L={(a,00),(b,04)}
M={(a,00),(b,02)},A={(a,03),(b,03)}
N={(a,04),(b,00)}

The fuzzy topology defined on A is

T={¢,A,B,C,D,E,F,¢G,K,L , M,H,N}
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Then E and G are fuzzy Sp-separated sets in A but not fuzzy feebly-separated sets in A.

Since: g,z (X) = Fe, Mpercay ) = D¢
min{ ug, ) 1 (0}=pg(x) and

min{ Hspcl(g)(x)’ Mg (x)}= ugx)

Hence E and G are fuzzy Sp-separated sets in A.

But :

l’lfeeblycl(lf?)(x) =N°, Mfeeblycl(g) (X) =H¢

MG B epryeris) () + Ho (0} #1500 and
min{ “feeblycl(G)(X)’ Mg (x)}# ‘Lla(X),

then £ and G are not fuzzy feebly-separated sets in A.

Theorem 3.32 :

If (A, T) is a fuzzy topological space, B and C are fuzzy p-separated sets in A, then B and C are
fuzzy Sp-separated sets.

Proof :

Suppose that B and C are fuzzy p-separated sets in ,Z\,
then min{ “pcl(fa')(x) » Be(¥)}= pg(x) and

min 15,¢) (%) 1 CO3= K5(%)

Since Mpei(5) (x) and upcl(ﬁ)(x) are fuzzy p-closed sets in A
Implies that by proposition (1.3.3)

MIn{ kg, o)) » ke (O }= p5(x) and

Min g, e1c) (9 1 (O3= K5(%)

Hence, B and C are fuzzy Sp-separated in A. =
Remark 3.33 :

The converse of theorem (3.32) is not true in general as following example shows:-
Example 3.34 :

LetX={a,b}and B, C, D , E are fuzzy subsetin A where
A={(a,05),(b,05)},B={(a,05),(b,0.0)},
¢c={(a,00),(b,03)},D={(a,05),(b,03)},
E={(a,00),(b,05)},F={(a,03),(b,0.0)},
G={(a,03),(b,05)}, HA={(a,00),(b,04)},
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I={(a,04),(b,00)}

The fuzzy set H and I are fuzzy Sp-separated sets in A but not fuzzy p-separated sets in A.
since: g, (X) = E, MgpernyX) = B
MIN Kgp i (0) + 17 (3= 509 and

min{ ig, 5 (X), by (3= p5(x)
Hence A and T are fuzzy Sp-separated sets in A.

But : pbd(ﬁ)(x) =F° “pcl(i)(x) =C"°
Mgty 0 1700} # () and

Ming g 0, 1y (0} # 15(9)

then D and E are not fuzzy p-separated sets in A.

Remark 3.32 :

Figure - 2 — illustrates the relation between fuzzy §-separated set and some types of fuzzy
separated sets.
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