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Abstract:

The main idea of this paper is to define other types of a fuzzy local function and study the advantages
and differences between them in addition to discussing some definitions of finding new fuzzy topologies.
Also in this research, a new type of fuzzy closure has been defined, where the relation between the new type
and different types of fuzzy local function has been studied.
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Introduction:

Since Zadeh introduced his paper in 1965
related to fuzzy set, his study has helped to remove
ambiguity from a large number of mathematical
exercises (1). Zadeh's approach offered an accurate
description of thing where we have the ability to
deal with any set traditionally or fuzzily. Since then
research has been launched to investigate fuzzy set
involved in almost all different branches of
mathematics and adopt the traditional definition
based on fuzzy set. Consequently, scientists and
researchers impressive and surprising findings. In
addition, it has been involved in other disciplines
such as computer, electrical, mechanical, and
encryption science and other applied sciences.

Chang is considered as the first researcher
who established the notion of fuzzy topology in
1968 (2). Lowen in 1976 introduced the definition
of fuzzy topology (3). As well as Pupo-Ming and
Ying-Ming 1980 presented the first definition for
neighborhood system based on fuzzy set and fuzzy
point (4). M.K Chakraborty 1992 introduced the
concept of quasi-coincidence between fuzzy set (5).

In1997, Sarkar introduced the concept of
fuzzy ideal and idea of fuzzy local function based
on quasi- fuzzy neighborhood in fuzzy topology (6).
Additionally, the fuzzy ideal has received
increasing attention by several researchers such as
Yuksel, ElI Naschie, Nasef, Salama, and other
researchers who introduced an extensive study in
fuzzy topological spaces. However, their studies
focused on different fuzzy family (7, 8, 9, 10, 11).
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In 2018, the fuzzy family has been
classified (12). Therefore, our research will focus
on the broad family in the classification of the fuzzy
family. In this paper, we introduced the broader
fuzzy local function definition than the definition of
Sarkar, also introduced other definitions that are
narrower than the definition of Sakar as well as
studying the relationships between them. We also
introduce the new definition of fuzzy closure by
utilizing the quasi-coincident and we discuss its
types of fuzzy local function.

In (13, 14) different types of local function
were studied in ideal topological space and soft
topological space. We can develop the compactness,
continuity with respect to fuzzy set theory.

Preliminaries

In this paper, we believed that the space that
we work is known by a broad family of families of
fuzzy sets which depends on several definitions
such continuous functions, or non-continuous of
every subset of X (12). We will symbolize for
universal fuzzy set 1%, for the family of all fuzzy
sets is denoted by I'%, and any subset of it as A? as
an appreciation of Zadeh.

Definition 1: (12) Let the membership M(X,1) =
{f; f:X - 1} where X any set, I= [0, 1]. A fuzzy set
A? of the space X x | is form,
A% = { (x,fA(x)),Vx € X} where

_( f(x) for x € A
fA(x)_{ 0 for x & A
Example 1: Let X=1{1,2,3} , A={2} and
B = {1, 3}, when the memberships of A% B* are:

1 1
fa(x) =—, gg(x) = — . Hence
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A”={(1,0), (2,0.5), (3,0)},
B*={(1,1),(2,0),(3,0.11)}.

Definition 2: A fuzzy point in T* with support
x € X is fuzzy set and denoted by P2 for (0 < A <

1) and the membership is P}(z) = {76 llffj :;C

P} contained in A% iff A < f,(x). A fuzzy set A% is
called fuzzy subset of fuzzy set
BZif and only if f,(x) < gg(x) Vx € X (4).

Definition 3: (4) A*is called quasi-coincident with
a fuzzy set B% denoted by AZqB? iff there exists
y € X suchthat fp(y) + gg(y) > 1. Otherwise,
we called not quasi-coincident if f;(x) + gg(x) <
1 vx € X and denoted by A%gB?.

Definition 4: Let A%, B% any two fuzzy sets. The
membership of fuzzy standard intersection, fuzzy
standard union and fuzzy complement sequentially
define by A* A B? = {(x,min{f;(x), gg(x)}),Vx €
X} A*V B* = {(x, max{fp(x), g (x)}),Vx € X },
12— A% or (AH)={(x,1— fa(x)),vxeX}
where f, and gg are memberships of A% and B*

In fuzzy set, there are two means of obtaining
the difference,
I. Simple difference: the membership function is

defined as f;_g(x)=min{ f4(x),1 — fg(x)}.
I1. Bounded difference: the membership function is
defined as f;_g (x)=max{ f,(x) — fz(x), 0} (15).

Definition 5: (2) Let (1% 1) be a fuzzy topology
space as mentioned in Chang (in short, FT'S) then,

I. A fuzzy set A% in FTSis called a fuzzy
neighborhood (in short, f.nbd) of a fuzzy point P}
iff 3 fuzzy open set U*s.t P} € U* < A% We will
denote the set of all f.nbd of P} in FT'S by V' (B2).

1. A fuzzy set A% in FTSis called a quasi- fuzzy
neighborhood (in short, g-f.nbd) of a fuzzy point P2
iff there exists a fuzzy open
set U s.t PAqU? and U* < A% We will denote the
set of all g-f.nbd of P} inFT'S by g — V(P}). (4,
5)

Any fuzzy set A € tis called a fuzzy open set.

AZ is fuzzy closed iff the complement is fuzzy open.
The closure of a fuzzy set A% € I'* denoted by
cl(A?) is the collection fuzzy point P2 such
that vV U? € g — V' (P2) then UZqA?.

Definition 6: (6) A sub collection on g% of I'*is
called fuzzy ideal if the following properties are
achieved.

I. If A* € J* and B? < A? then B* € J*
(Heredity).
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. If A € J* and B* € J* then (A* v B?) € J*
(Finite additivity).

Definition 7: (6) Let (1% 1) be FTS and J%be a
fuzzy ideal, a fuzzy local function of a fuzzy set A*
denoted by AZ*1(J%, 1) is defined by:

A"1(g% ) =v{P}; vU?€e q—N(P}), 3y €
Xs.tfy(y)+9ay)—1>h;(y) for everyj*e
J*}. Also, we denoted the fuzzy local function of A*
byA#*lor AZ*1(g%).

Note that if P} & A*1(J% 1) there is at least
one V* € q—N(PxA) s.tVx €X, fo(x) +
ga(x) —1 < hy(x) for some J* € g% In order to
unify the formulas, we have written the definition of
Sarkar as above. Also, to unify terms, we have
called Sarkar's definition the first type of fuzzy local
function and we symbolized it as A#*1,

Types of fuzzy local function

Sarkar defined the fuzzy local function in
fuzzy ideal topology and obtained new fuzzy
topology. In this section, we introduce different
types of fuzzy local function in fuzzy ideal topology
and discuss their characteristics.

Definition 8: Let (1%, t) be FT'S and J* be a fuzzy
ideal. A fuzzy local function of A* of the second
type A#*2(J%, 1) is defined by:

A" (J40) =V{PL VU € q - N(P}), 3y €
Xs.tmin{fy(¥),ga(y)} > hj(y) for everyj’ €
J*?}. Denoted the fuzzy local function of A?
byA#*2or A#*2(J* ) for A?*2(J%,1).

Therefore any P} & A%*2(J%, 1) there is at least one
VZe q —N(Px’l) s.tVx €
X min{fy(x),gs(x)} < h;(x) for some J* € J2.

Throughout the Definition 7and 8 we notice that
the first type of fuzzy local function is sub set of the
second type. The following  Proposition
demonstrates.

Proposition 1: Every fuzzy local function of the
first type for any fuzzy set is subset of the local
function of the second type for it’s that fuzzy set.

Proof

Let P} e A*! this implies for each UZ%€
Q-N(PH3Iy € Xs.t fu®) +9.()—1>
h;(y) for every j* € J*.

If min{fy(y), ga(»)} = fu(y) this mean fy (y) <
ga(y).  Since 9ay)—-1<0  fu(y)+
@a) =1 < fu(y), thus min{fy(¥),g.(y)} =
fu®) = fu) + 9a(y) — 1> hi(y), hence
min{fy(y),ga(y)} > hi(y) .

Again, if min{fy(),ga(»)} = ga ),



Open Access
2020, 17(2):515-522

Baghdad Science Journal

P-1SSN: 2078-8665
E-ISSN: 2411-7986

This implies g, (y) < fy(y), since f;(y) — 1 <
0,9.0) + fu(y) —1 =< ga(y),

thus min{fy,(¥), ga(¥)} = ga(¥) = 9. (y) +
fu®) —1>hi(y) So, min{fy(¥),ga(y)} >
h;(y). Therefore P} € A%*2.

The converse of the above Theorem is not true. The
following Example explain that.

Example 2: Let (1% 1) be FT'S and X= {1, 2, 3}
the memberships of A%, B# , C% and j* are:

if x is odd

Vx€EA
if x is even

falx) = 3 » gg(x) =

if x is odd

7

Vx€E€B, Kc(x)zx—ZVxEC,
if x iseven 10
hi(x) === Vx €j. Where A= {1, 2}, B= {2,
3}, C={1,3}andj={2, 3}.
A?={(1,0.5),(2,0.3),(3,0)},

B?={(1,0), (2,0.7),(3,0.5)},

€*={(1,0.1), (2,0),(3,0.9)}.

put T = { 0% 1% B% C% B* A C% B? Vv C*} and

J* ={0%j%} U {T% C* < j*}.Where j*=
{(1,0),(2,0.5),(3,0.7)}.

Then, A**?2= {(1,1),(2,0.3),(3,0.5)}. But A*1=
{(1,0.9),(2,0.3),(3,0.1)}.

The following Theorem shows that the attributes
of a fuzzy local function of the second type achieve
all attributions of fuzzy local function in the first

type.

Theorem 1: Let (1%, 1) be FTS. LetJ% G* two
fuzzy ideal and A%, B* any two fuzzy sets. Then,
l. A* < BZ = A®? < B%*2,
1. J? < G? = AP*2(G?) < A*2(J?).
1. 072 = 02
IV. j* € J* = j*2 = 0%
V. (A% v B?)*2 = A%*2 v B#*2,
VI. % € g% = (A
]-Z)*Z — A*Z.
VIl (A* AB%)*2 < A%*2 A B**2,
VI A2(J% Vv T%) < A**2(3%) v A*2(T7)
IX. A%*2 (J2A\T?) = A**2(9%) v A®2%((%) for each
J%and ¢* € J=.
X, (AZ*Z)*Z < Az*z_
X1, A%*? = cl(A**?).
Proof: We prove only V1, 1X, X and XI.
VI) Let P € (A" — %) (max)or(miny: TOr every
U*e q-N(PH3y € X s.t
min{fy(y), gaz-j» )} > hy(y) for every]” e
JZ, since A% —j* < A% this means
min{fy(y),9a )} > h;(y) for every J*

_jz)zrznax)or(min) = (AZ v
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J? is also true, thus P € A%*?. EvidentA*? =
(A” vij*)2,

IX) J% A G* < J? this leads A%*2( J?) <

AZ*Z( JZ/\gZ)'

J* A G% < G7 this leads AZ*2(G?%) < AZ*2( J% A
g%,

thus A>2( J%) v A**2(G?) < A*? (J* A G?).
Again, let P} € A*2( J*A G*) this implies for
eachU? € q-NV(P#) 3y € Xs.t
min{fy(y), ga(¥)} > min{h;(y), q;()}
every j2 € J?and J* € G*,

. h;(y) if hj(y) < q;(y)
butminth; ), ;7)) = { 0 ifhy ) = q)
hence min{fy(¥), ga(y)} > h;(y)

or min{fy(y), 9a(¥)} > q;(¥),
this implies P2 € A#*2( J%) v A**2(G?).

for

X) Let P} € (A**?)*2 thisleads V U* €
q-V(P#) 3y € X such that
min{(fu(y), gaz2(¥)} > h;(y) for every j* € J*,
thismean f,(y) > h;j(y)  and gaz2(y) > h;(y)
for every j% € J%,
if possible P} & A%*2 this implies 3 VZ €
q-NV'(P),V x € X then, min{ky(x), gs(x)} <
h;(x) for some J* € J%,
this mean either ky,(x) < h;(x) this contradiction,
or ga(x) < hy(x) this implies A*2 =07 that is
also contradiction.
X1) Obviously A? < cl(A?), this implies A%*? <
Cl(Az*Z)
Let P} € cl(A**?) for each U%€q-
NP3y € Xs.tfyy(y) + gaz2(y) >1,
this mean g(AZ*Z)(y) # 0, then there existso €
(0,1] s.t g(az2) () = o, let Py € A%*2 which mean
that for each VZeq-N(P7)3y €
X s.t min{ky(y),g4(y)} > hy(y) for every 7% €
J% but fy(y)+o>1, this mean U* €q-
N(P) so, we get that min{fy(7),ga(¥)}>
hy(¥) butU?is also q — N (P) therefore, P} €
Xach

According to this property, we conclude that
whenever we expand the scope of the fuzzy local
function, the relationship will be unstable there will
be three possibilities of the relationship between the

closure fuzzy set and fuzzy local function. The
following Example illustrates this,

Example 3: Let (1%, t) be FT'S and X={1, 2, 3} the
memberships of j*, A*, B*and C* are:



Open Access
2020, 17(2):515-522

Baghdad Science Journal

P-1SSN: 2078-8665
E-ISSN: 2411-7986

2 2
b= fa(0) = 2, gp(x) = 25 Ko (x) =
— , VxeX

10 '

A?={(1,0.1),(2,0.4), (3,0.9)}
B?={(1,0.1),(2,0.2),(3,0.3)}
€*={(1,0.1),(2,0.1),(3,0.1)}

Put T = { 0%,1%,B% C*} . Let J* be a fuzzy ideal
of all fuzzy subset of j* where
i =1{(1,0.3),(2,0.4),(3,0.5)}

A%*2={(1,0.9), (2,0.8), (3,0.7)} = cl(A%*?) but
cl(A) = {(1,0.9),(2,0.9),(3,0.9)} thus AZ*? =
cl(A%?) < cl(A?), but by Example 2 A%? =
cl(A**?) {(1,1),(2,0.3),(3,0.5)}, cl(A»)=
{(1,0.9),(2,0.3),(3,0.1)}  this mean cl(A%) <
AZ*Z — Cl(AZ*Z).

We know that not all the results in the general
topology can be achievable in fuzzy topology.
There is an important Lemma achieved in the
general topological space “if U € T thenU N A" S
(UNA)*” where * is the local function with
respect to ideal and general topological space
(X,t,J), but was not achieved in the fuzzy
topological space, despite the fact that the
researcher in 1997 proved that it can be achieved
and many of the researchers have agreed with that
(16). However the following Example contrasts this.

Example 4: Let (1% 1) be FTS and X= {1, 2, 3}

the memberships of A%, U?, j* are:
2x

v} if x is odd
g’ll(x) = x2 ' fA (X) =
— ifxiseven
10
— ifx=1 1 .
, hj(x)={2 if x is odd
T otherwise 1 ifxiseven
,Vx € X

A?={(1,0.7),(2,0.1),(3,0.1)},
Uu*={(1,0.5),(2,0.4), (3,0.6)}
put T = {0% 1%,U*}, let J* be a fuzzy ideal is all

fuzzy subset of j* where
i ={(1,0.5),(2,1),(3,0.5)}

Obviously, A#1=  {(1,0.5),(2,0.6),(3,0.4)}
U ET then
U? A A = {(1,0.5), (2,0.4), (3,0.4)}, but

(-uz A AZ)*I - OZ
U% A AP,

Also, the Lemma is achieved by the general
topological  space"if U € T, thenUNclA*
cl*(UNA)". Wherecl*(A) = AUA* which has
been approved by adopting the above Lemma,
although achieved some researchers (17), but also
has not been achieved in fuzzy topology space by
adopting the following Example,

this  implies (U% A A%)* <
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U A cl(A%1) ={(1,0.5), (2, 0.4)(3,0.4)}, but
cl™L(UZ A AD)=(U A AZ)*L v (UZ A AD), this
implies cl*1(U? A A%) = {(1,0.5),(2,0.1), (3,0.1)}.

Definition 9: Let (1%, 1) be FT'Sand J% be a fuzzy
ideal. A% any fuzzy set is called:

. J%- Fuzzy dense iff A%2 = 12,

Il. J%-Fuzzy open iff A% < int(A%*?).

11 Fuzzy Locally in g2 iff A% A A%*2 = 07

Example 5: Let (1%, 1) be FT'Sand J*%be a fuzzy
ideal. Let X= {1, 2, 3} the memberships of j?
A% D%, C%and BZ are:

hj(x)=61_—gc Vx€EJ falx)= %Vx €A gp(x) =
i—’;‘v’x €D,K-(x) = 71—(: Vvxel , ggx) =
vV x €B.

Where A={1,2}=D,C={1,3}=j, B ={1}.
A?={(1,0.3),(2,0.3),(3,0)},

D% = {(1,0.3),(2,0.6),(3,0)},
C*={(1,0.6),(2,0),(3,0.4)},
B?={(1,0.3),(2,0),(3,0)}. putt ={ 0% 1% D% C?
D% A C% D%V C%}and g% = {0%,j*} U {T% T* < j*}.
Where j“= {(1,0.5),(2,0),(3,0.3)} this implies
A#2(g%) = {(1,0.4),(2,1),(3,0.6)}, int(A*?) =
{(1,0.3),(2,0.6),(3,0)}, thus A* is J*- fuzzy
open.B#*2 = 0% this implies B? AB%*?Z = 07,
thus B* fuzzy Locally in J%.

3
10

The following Theorem is achieved in the
general topology. We will prove that it is also true
for the second type of fuzzy local function.

Theorem 2: Let (1%, ) be FT'S and J* be a fuzzy
ideal, A% any fuzzy set. The following statements
are equivalent,

l.tnJg%= 0%

IL If ]* € g% then, int(J*) = 0%

11 For every UZ%et then, U?* < U2

V. 1% = 12,

Proof

=1) Let tnJ*=0% and]J* € J* If possible
int(J%) # 0%, there exists P} € int(J%) , such that
3U* € T(P})and U” < J? this contradiction,
since U? € T, thus int(J*) = 0%

II) = III) Let U%et and P} € UZIf possible P} ¢
U?2,3 V% q.V'(P}),such that Vx X,
min{fy(x), gu(x)} < h;(x) for some J* € J*, this
means V%A U% € J%, but VZA U? € T this lead
to Pleint(VZAUY = int(%) # 0% this
contradiction, thus U? < U?*?.

) = Iv) 12 < 1% always is true. So, 1% € T by
part (3) we get 1% < 1%*2 | thus 1% = 1%*2,

Iv)=1) If possible TN g%+ 0%, there
exists 0% # U? € T and U* € J* there exists P} €
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U? this implies min{fy (x),1} < h;(x) for some
J2 € g%, this means P} ¢ 1%*2 this contradiction,
since 1% = 1%*2, thus T n J% = 0%

Definition 10: Let (1%, 1) be FTSwith j%a fuzzy
ideal, A% be any fuzzy set. The fuzzy closure of A?
with respect to Tand J% denoted by cl*2(A%) and
defined by cl*?(A?%) = A% v A**2,

By Example 4 c1*?(A?%) ={(1,0.7), (2,0.6)(3,0.4)}.

Theorem 3: Let (1%, 1) be FTSwith J%*a fuzzy
ideal, for any twofuzzy setA?andB?* The
following statements are hold,

l. cI*2(1%)=1% and cl*?(0%)=0%.

1. AZ? < B? = cl*2(A?) < cl*?(B?).

. cl*?(A% v B%) = cl*2(A%) v cl*?(B?).

IV. cl*2(A* AB?) < cl*?(A?%) A cl*2(B?).

V. cl*?(cl*?(A%)) = cl*?(A?).

VI. A% < cl*2(A?).

Proof
Clear from the Definition 10 and Theorem 1.

Definition 11: (3) Let (1% 1) be FTS with J%a
fuzzy ideal, A% be any fuzzy set. A fuzzy closure
operator with respect to J* define by

cl*2:TX — X, satisfying the following four
conditions:

. cl*2(0%)=07.

1. A% < cl*2(A%).

1. cl*?(A? v B?) = cl*2(A?) V cl*2(B?).

IV. cl*?(cl*?(A%)) = cl*?(A%). Where A% BZany
fuzzy sets in X,

Theorem 4: Let (1%, 1) be FTSwith J%*a fuzzy
ideal, and let cl*? be the fuzzy closure operator,
cl*2:TX — X satisfying the four conditions in
Definition 11, then t*2 is a fuzzy topology such that
T2 = {A?; cI*?(A*)¢ = (A®)°}.

Proof

Direct from t*2 and the Definition of a fuzzy
topology.

Definition 12: Let (1%, T) be FT'Sand J*% be a fuzzy
ideal. AZ be any fuzzy set is called,

I. Fuzzy t*2-dense in itself iff A < AZ*2,

Il. Fuzzy t*2-dense iff c[*?(AZ%) = 1%

Remark 1:

I If g% ={07},then cl(A*) < A**? for any fuzzy
set.

I If g% = T'X then A**2 = 07 for any fuzzy set.

Theorem 5: Let (1%, t) be F7Sand J* = {0%*} be a
fuzzy ideal. For any fuzzy set A% the following
statements hold,

I A% < A%*2,

Il. Any fuzzy set is fuzzy t*2-dense in itself.
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1. A% is fuzzy t*?-dense iff AZ is fuzzy J?- dense.
IV. Any fuzzy set is not fuzzy locally in J2.

Proof
Directly from the Definition 12 and Remark 1.

Note 1: Every fuzzy J?-dense isa fuzzy t*2-
dense.

Theorem 6: Let t; and T, be two fuzzy topologies
s.t T, € T, and AZ be any fuzzy set. For any fuzzy
ideal 7%,

. AZ*Z(Tz,Jz) < AZ*Z(Tl,JZ).

1. t,"2(J%) € "2 (JH.

Proof

I) Let P} € A%?(t,,J%), then every U* € T, st
U € q-N(P}),3y €Xs.tmin{fy(y),ga()} >
h;(y) for every ]J* € g% this also true for all
V% € q-NV(P}) in T, because 1y S T,, We have
that P} € A% (1, J%).

1) Let UZ € t,*2(J?), this implies T;- cl*2(U?)¢
(u®* , since t; €T, , then by part (1) we have
T,- cl*2(U?)C < 14- cl*?(UP)C = (UD)S, but
(UP)C < 1p-cl*2(UHC  that  isT,-cl*? (U =
(U?)S, thus U? € 1,*2(J?).

Theorem 7: Let (1%, 1) be FT'Sand J* be a fuzzy
ideal, A% be any fuzzy set. The following statements
hold,

I (CI*Z(AZ))*ZzAZ*Z.

1. 1f A> < A%*? then cl(A?) < cl(A%*?) = A®*? =
cl*2(A?).

Proof
Directly from the Definition 10 and Theorem 1.

Through the following definition, we will
minimize the scope of fuzzy local function and we
will investigate its attributes and features during this
period.

Definition 13: Let (1%, 1) be FT'Sand J* be a fuzzy
ideal, A% fuzzy set in TX the fuzzy local function of
the third type by A%*3(J% 1) is defined by:

A3 (g% 1) =V {P}; VU* € q-WV(P}) and x €
Xs.t fyu(x)+g.(x) —1>h(x) for  every
]2 € g%}

Noted, if P,?‘ g A7*3(J% 1) there is at a least one
VZe q-N(P})and x € Xs.t fi (%) + g (%) —

1 < hj(x) for some j* € J*. We will occasionally
write AZ*3or A%*3 (g% ) for A**3(J%,1).

By Example 2 the fuzzy local function A%*3 =

{(1,0.9),(2,0),(3,0)}.
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Theorem 8: Let (1%, 1) be FT'S and let J* fuzzy
ideal. For any two fuzzy sets A% and B% we have the
following:

l. (A% AB%)*3 = AZ*3 A B3,

1. A%*3 < cl(A%*?) < cl(A?).

Proof

I) Let P}e(A*3A B*3) this leadsP) €
A#3 and P} € B**3 this mean V U? €
q-V(P}), xeXs.t

fiu®x) + g14(x) —1 > h;(x) for every j € J%
So, VVZe qN(P}) andx € Xs.t fop(x) +
gog(X)—1>hi(x) for everyl*e Jg* |If
possible P2 & (A* AB%)*3, this mean AW €

q-N(PL), x €
Xs.tfap(x) + min{g14(x), gop(¥)} —1 <
hg, (%) for some JiZ € J=. If

min {gy4(xX), g25(*)} = g14(x) this imply that
faw(X) + g14(x) —1 < hy, (%) for some
J,2 € g% this contradiction. Also in the case
that min {g,4(%), g25(%)} = g2(%), this

imply that f3 (%) + g,5(X*) — 1< hy (x) for
some J,% € JZ this also contradiction. Hence PQ €
(A* AB?%)*3,

11) Directly from the definition of fuzzy closure.

Example 6: Let (1%, 1) be a FTS and X={1, 2, 3},
the memberships of A% B?,j* are:

fa@) =% gs() ==  hi(x) =% ,VxeX
A?={(1,0.2),(2,0.4),(3,0.6)}
B?={(1,0),(2,0.3),(3,0.8)}
T = {0% 1% B*} ,
JZ — {OZ,jZ} U {IZ,IZ S ]Z}
{(1,0.1),(2,0.4),(3,0.9)}.
Then A%*3= {(1,1),(2,0),(3,0)} and cl(A**3)=
{(1,1),(2,0.7),(3,0.2)} and
cl(A®)={(1,1),(2,1),(3,1)}. This implies A**3 <
cl(A%*3) < cl(A?).

We notice that the other characteristics of the

Theorem 1 is achieved for the third type of fuzzy
local function.

Lemma 1: Let (1%, 1) be FT'S with fuzzy ideal J%.
Then, A%*3 < A%*1 for any fuzzy set AZ.

Where j*=

Proof

Let PA € A%3 , this implies
vU? € q-N(P}) and% € Xthen fy(x) +
ga(x) =1 > h;(x) for every jZ€ J* but xis a
point in X, this mean 3x =x € Xs.t fy(x) +
ga(x) — 1> hi(x) for every j? € Jg? thusP}e
AL,
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Theorem 9: Let (1%, 1) be FTS and let J* be

fuzzy ideal then, A%*! = cl(A**3).

Proof

By Lemma 1 A%*3 < A% this implies cl(A?*3) <
cl(A%1) = A%,

Again, let P} e A*?!
qQ-NM(P}) 3y € Xs.t
fru®) + ga(y) — 1> hy(y) for everyj* € g*. If
P} ¢ cl(A%3),

A?*3 < cl(A?*3), this implies P} ¢ A**3 thus
Vx € X3V%eqN(P}) st frr )+ 9a(y) —
1 < hy(y) this contradiction.

Definition 14: Let (1%, 1) be FTS with afuzzy
ideal J% A* € TX. A fuzzy local of the fourth type
symbolizes them A?**(J% 1) is defined by:

AP (g%, 1) =V{P}; VU € q-N(P}) , % €
X's.t min{fy(x),ga(x)} > h;(x) for  every]? €
J*}. We denoted the fuzzy local function of AZ
by A%*4or A%*4(J%).

Therefore, any P,?‘ g A% (J% 1) there is at least
one

vZe qNV(PL)s.tx €

X then min{fy,(x), ga (%)} < h;(%)
jZ € JZ.

By Example 2 the fuzzy local function AZ* =
{(1,1),(2,0),(3,0)}.

Definition 15: Let (1%, t) be FT'S with afuzzy
ideal g%, A* € TX. A fuzzy local function of the
fifth type symbolizes them A?*>(J% 1) is defined
by:

APS(J%t) =v{Ph vUure qN(P}),3y#x €
Xs.t fyu(y) + ga(y) —1>h(y) for everyj*e
J*}.

By Example 2 the fuzzy local
AZ*5(g%,1) = {(1,0),(2,0.3),(3,0.1)}.

Definition 16: Let (1%, t) be FT'S with afuzzy
ideal J%. The fuzzy local function of the sixth type
symbolizes them A%*6( 7%, 1) is defined by:
AZe(g%,1) =v{P}; VU € q- N (P}),

there exist y # x € X s.tmin{fy;(y),gs(y)} >
h;(y) for every j* € J*}.

By Example 2 the fuzzy local
AZ*6(JZ‘ ‘[) = {(1,0), (2, 03), (3,05)}

The last definitions, as well as Sarkar’s
definition, we adopted the concept of quasi-fuzzy
neighborhood, in the following definition will
depend only on the concept of the fuzzy
neighborhood.

this mean VUZE€e

for some

function

function
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Definition 17: Let (1%, 1) be FTS and J%be a
fuzzy ideal, A% be any fuzzy set. A weakly- fuzzy
local function denoted by A*%(J% 1) is defined
by:

APV(J%T) =v{P}; vU?e N(P}) ,3y €
Xs.t fu)+9.00)—1>n(y) for

J? € g%}

Therefore, any P} ¢ A**Y(J% 1) there is at a least

one V*e N(P}),Vy€X st fr(y)+galy) -
1 < hj(y) for some j* € J~.

every

Remark 2: The membership of every weakly-
fuzzy local function A is equal one or zero.

Example 7: Let (1%, 1) be FT'S and the membership
of A%, BZandJ* are:

1 ifx=3
fa(x) = % other wis '
1 e
h](x) _ {m if x is odd ,
1 other owis

gg(x) =$,Ec(x)= 1—% , Vx€X.
A?={(1,0.1), (2,0.1), (3,1)}
B?={(1,1),(2,0.25),(3,0.11)}
€*={(1,0.9),(2,0.8), (3,0.7)}
Put t={0%1%B? C%B*A C%B?VC(C?. LetJg?
be a fuzzy ideal of all fuzzy subset of J*where
J#=1{(1,0.5),(2,1)(3,0.25)}
Then, A%V ={(1,0),(2,1), (3,1)}.

Locally-Fuzzy closure

In this section, we introduce a special type of
fuzzy closure set based on the concept of quasi-
coincident, and study its various property.

Definition 18: Let A* be a nonzero fuzzy set. The
locally fuzzy closure of A% denoted by L-cl(AZ%) is
the intersection of all closed fuzzy set quasi-
coincident with A* and containing AZ.

i.e., L-cl(A)=A{F% A’qF*andA* < F?% (F*)°€
1}. Therefore if A2 = 0% then, L-cl(A%) = 0%.

Example 8: Let (1%, t) be FT'S and X= {1, 2}.
The memberships of A%, B and C* are:

fal) =15, gs() =12, Ec(x) =
Vx€eX,

A?={(1,0.1), (2,0.4)}, B>={(1,0.8), (2, 0.6)}
C*={(1,0.1),(2,0.2)}, Put t = { 0%,1%,B%, C*},
Then L- clA?= {(1,0.9),(2,0.8)}.

Note, the fuzzy closure is not necessarily a
locally fuzzy closure since {(1, 0.2), (2, 0.4)} is a
fuzzy closure but it's not locally fuzzy closure,
since the locally fuzzy closure is the intersection of
only the quasi-coincident closed set, while the fuzzy

X
10 '’
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closure is the intersection of a quasi-coincident
closed set or not quasi-coincident.

Note also, since fa(x) + gr(x) > 1 for some
x € X, and fa(x) < gp(x) Vx € X,this mean must
the value of gg(x) > 0.5, if not gp(x) < 0.5 this
implies that f,(x) + gr(x) <1 which contradicts
with Definition 18.

Definition 19: A fuzzy set AZ is said to be locally
fuzzy closed if and only if L- cl(A%) = A%,

Proposition 2: Every locally fuzzy closure set is
fuzzy closed set.

The proof of the Proposition is obvious, since the
locally fuzzy closure is smallest fuzzy closed set
content AZ.

Theorem 10: Let A%and B? are fuzzy set then,

I. Every locally fuzzy closure set is locally fuzzy
closed set

1. A* < L- cl(A%).

1. cl(A?) < L- cl(A?).

IV. If AZ < BZ then, L- cl(A%) < L-cl(B%).

V. L-cl(A* vV B%) = L- cl(A*) V L- cl(B?%).

VI. L-cl(A* AB?%) < L-cl(A%) A L- cl(B?%).

VII. Every locally fuzzy closed is fuzzy closed set.
VIII. L- cl(L- cl(A%)) = L-cl(A?).

IX. L-cl(1%) =17

Lemma 2: Let A% any fuzzy sets, then L-cl(A?%)

= L- cl(cl(A?)).

Proof

Since A% < cl(A*) and by Theorem 10 part (1V) we
have that L- c1(A?) < L-cl(cl(A?)).

Also by Theorem 10 part (I1) we get,cl(A*) <
L- cI(A?) this implies

L-cl(cl(A*)) < L-cl(L- cl(A*)) = L- cl(A?),

thus L- cl(A?%) = L- cl(cl(A?)).

The following Theorem shows the relationship
of locally -fuzzy closure and the fuzzy local
function.

Theorem 11:

Let A* any fuzzy sets. Then,

I. A% < L- cl(A**)) < L- cl(A?).
1. A%*2 < L- cl(A**?).

1. A3 < L- cl(A*3) < L- cl(A%).
IV. A%** < L- cl(A%*Y).

Proof

I) By Theorem 10 part (1) we get A%l <
L- cl(A%*1),

cl(A**1) < cl(A?) , and by Theorem 10 part (1V) we
have L- cl(cl(A**1)) < L-cl(cl(A?%)), by Lemma 2,
that is L- cl(A%*1) < L- cl(A?).
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1) By Theorem 10 part (I) we getA?? <
L- cl(A%*?),

111) Similarity by 1.
1V) Similarity by 2.

Conclusion:

The results presented in this paper indicate that
expansion can readily define fuzzy local function in
fuzzy ideal topological space so that we get a
different values for them, therefore construct a new
type of fuzzy topology.
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