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Abstract: Theresearch was based on the principle of defining the
fuzzy positional function applying the fuzzy filter. Significant
properties were obtained and examples were provided to clarify
these properties.
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I. INTRODUCTION

The fuzzy setsisone of theimportant and vital topics asit

entered into various applied and pure sciences, and it took
place in engineering with its various branches, computers and
others. Zadeh is the first to define fuzzy sets in 1965[1].In
2019 Al-Razzaq AS and AL-Swidi LA They classified the
fuzzy sets theory as families [2]. Well, in the same year they
Finding and Taxonomy a New Fuzzy Soft points [3] and
introduce the definition Soft Generalized Vague Sets
[4].Among the pure sciences took a great deal in genera
topology. Where our research is based on the fuzzy filter.
Lowen is the first to introduce the concept in 1979[5]. After
which many scientists and researchers who completed this
topic came, including Prada and Saralegui they introduce a
characterization of fuzzy filter concept [6]in1988. Sarker is
the first to define the fuzzy ideal as well as the fuzzy local
function[7] in 1997.in 2019 AL Mohammed R and AL-Swidi
LA. They got New Concepts of Fuzzy Local Function[8]
.Where there is arelationship between the filter and the ideal
in the usual sets, we also found a relationship between them
using the fuzzy sets. The research isbased on the study of the
fuzzy positional function depending the fuzzy filter.

Il. PRELIMINARIES

In this section we will mention the most important
concepts used in this paper. Wherethetriple (1, T, F) is called
a fuzzy filter topological space (smply FFTS) for which
(1,t) is fuzzy topology space in Change [10], and ¥ is
collection fuzzy filter definein Lowen [5].
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Definition2.1.[2].

Let the membership M (X, 1) = { P; P:X = [} where X
any nonempty set, 1= [0, 1]. A fuzzy set A of the space X x |
define as follows,
A={(xP(x)),VxeX}

. X or x € A
where the membership P, (x) = {f(o) ff)cr X ¢ A
Example 2.2.

LetX={1,2,3} ,A={1} and B ={2,3}, when the
memberships of A, B are.

Pa(x) ==, Tp(x) = == Hence

A={(1,1), (2,0), (3,0)}, B={(1, 0), (2,0.3), (3,0.5)}.

Definition2.3.[4].
A fuzzy point is fuzzy set in TX
by P for with support x € Xand A € (0, 1]
E ifw=x
0 ifw #x
NotePf c A iff € < P,(x) and A € B if and only if
P, (x) < T3(x) .where A and B are fuzzy sets for withs

denoted
and the

membershipis Pf (1) = {

Definition 2.4.[11].

Let A,B be a fuzzy sets, then A is called
quasi-coincident with B denoted by A qB iff there exists
y € X3 f,(y) +gz(y) >1. The collection of all
quasi-coincident denoted by q — V' (P2). Otherwise, we
caled A not quasi-coincident with B if f,(x) + gz(x) <
1,Vx € X and denoted by A B.

Lemma 2.4.[12].

Let A and B be afuzzy setin I'*. Then the following are
satisfying.

1. If (ANB)#0, then 3 x € XandA € (0,1] such
thatA < f,(x) and A < gp(x).

2. If A#0, then 3 x€XandA € (0,1] such that
Pl e A

3.1fA # 0,then3 x € X and A € (0, 1] such that P2 qA

4. 1f (ANB) # 0, then3 x € X and A € (0,1] such that
P} qA and P2 gqB.

5 If A#0, then 3 x € XandA € (0,1] such that
P A.

Definition 2.5 .[9].

Let A, B any fuzzy set inTX. stander intersection, The
stander of union, difference, complement are from.

LAANB={(x,mn{ f1(x),g5(x)}),Vx € X}

2. AV B ={(x, max{ fu(x), g5(x)}), Vx € X}

3. Let A, B be afuzzy setsthe difference defines by:

* (CA - B)max =
{ eymax { fo () -
gB(x); 0})'
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Vx eX}.
= { (x, min { £4(x), g(1-3) ()},
Vx €X}.

. (A-B)

min

4.1—A ={(x,1— fr(x)),
Vx €X}.

Definition 2.7.[7].

Let (1,t,1)be aFITS. The fuzzy local function of A of
the first type A*'(1, 1) is defined by:

At =V{P,svZe q—N(P}),3y € X3
fz(0) + g4(y) — 1} > hy(y)for everyl € 1}.The fuzzy local
function A** or A1 (1) or A (1, 7).

Therefore, if P} & A*1(I,t).Then there exist W € q —
N(P}) avVx€eX, fw(x) + ga(x) —1 < hy(x) for some
jel.

1. FUZZY POSITIONAL FUNCTION

In this section we will introduce a new concept called the
fuzzy positional function while discussing the most important
characteristics associated with this concept and giving
examples showing those characteristics.

Definition 3.1.

Let (1,t,F ) beaFFTS. the fuzzy positional function of
A of thefirst type A**(F, 1) defined by:

AMNF, D)=V, vie q—N(P})Vy € X 3
max{0, f,(y) + g.(y) — 1} = hp(y) for some F € F }.
The fuzzy postional function of A Denoted
by A#tor A (F) or A (F,1).

Therefore, if P} ¢ A*(F, 1) then there exist 71 € q —
N(P}), x € X max{0,f,(x) + ga(x) — 1} < he(x) for
every f € F.

Example 3.2.
Let (1,t,F)beaFFTSand X={1, 2, 3},4,E,K and F
are subset of X st
A={1, 2, 3} with the membershipsof A4,
0% x €A
TA(X) = { 10 !
0, x€&A
E={1,2, 3} with the membershipsof E ,

2 if x is odd, x € E
10

Lg(x) = % ifx is even,x € E
0 if , xE
K= { 3} with the membershipsof K ,
x2-2
Ry(x) = {T X €K
0, x¢K
F={1,2, 3} with the membershipsof F ,
2x+1
he (%) ={T X EF
0, x¢F
we get,

A={(1,0.9),(2,0.8),(3,0.7)},
E={(1,0.9),(2,0.6),(3,0.9)},
K={(1,0),(2,0),(3,0.7)},
Lett={0,1,E,K}and
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F={1,F}u{gg=F}Where
F={(1,0.3),(2,0.5),(3,0.7)}.
Then, A*={(1,0.1), (2,0.4), (3,0.1)}.

Proposition 3.3.

Let (1,t,F) be aFFTS , let F be a filter fuzzy, I fuzzy
ideal , Aany fuzzy setifA ¢ 1 then A*(F) c A*(I),
with the filter F = {A; A €1}, but the converse may be
not true.

Proof.

Let P}e A (F)foreveryvite q—N(P}),Vy €
X; max{0,f,(y) + g4(y) — 1} = hp(y) for some F € ¥ },
but ¥ ={A; A°€l} vite q—N(P}),3y € X 3
. +g4() —1>hy(y) forevery 2 €1}. Thus
A(1).

The following example shows that the converse of
property is not true.

Pl e

Example 3.4.
Let (1,t,F) be aFFTS, X= {1, 2, 3}. A,B,C and [ are
subset of X such that
A={1, 2,3} s.t the membershipsof A ,
10-X A
falo) = { o FE
0, xgA
B={1, 3} st the membershipsof B,
§ ifxisodd,x € B

Kg(x) = ifx is even,x € B

0 if , X&B
C={2, 3} s.t the membershipsof C,
% ifxisodd, x €C

gc(x) = 1% ifx is even,x € C
0 if , x&C
I={1, 2, 3} st the membershipsof I,
3x
h,(x) _ {E ,x €1
0, x¢&l
we get,
A={(1,0.9),(2,0.8),(3,0.7)},
B ={(1,0.7),(2,0),(3,0.7)},
(={(1,0),(2,0.6), (3,0.3)},
B AC={(1,0),(2,0),(3,0.7)},
BV(={(1,0.5),(2,0.6),(3,0.3)}.
I ={0,7}u{#?<7}.Where
7={(1,0.3),(2,0.6),(3,0.9)}.
F={1,F}u{gg = F}.Where
F={(1,0.7),(2,0.4),(3,0.1)}.
thus, A"'={(1,1), (2,0.4), (3,0.3)}.
But A*'={(1,0.5),(2,0.4),(3,0.3)}.
Theorem 3.5.
Let (I,t,F )beaFFTS. Let F fuzzy filter and A, B
any two fuzzy sets. Then the following are satisfying.
1.AC B = A" c B,
2.(AV B)* =
ALV B,
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3. (AN B = A N B#L,

Proof.

lLiet PEe A" for evey Ue qNV(PM)Vy €
X 3 max(0, fu®) + g 0) ~ B2 hpG)  for
some F € F.

snce A<B 0 gu(y) < gp(y) then fy(y) +

9a)—1=<fy(y) +g(y) —1 this leads to

max{0, fy(y) + gg(y) — 1} = hp(y) for some F €
F, thus P} € B*1.

2.A S (AVB), this implies A" < (AV B)*,
by (1) .

Also B c (A V B) thisimplies B*' c (A V B)**, by (1).
Thus A*V B** c (AV B)*

Conversely let P} € (A V B)*! ifpossible that P} ¢
(A*V B*1), which means P} & A"'and P} ¢ B#!, then
there exist U € q-NV(P}) suchthat,3x € X 3
max{0, f,(x) + g1.4(x) — 1} < hyp, (X)for every F, € F

and there exists V€ q-NV(P})suchthatix € X 3
max{0, f,v (x) + gop (x) — 1} < hyp, (x)  for  every
e

Clear, (UAV) € q-NV(P}) putup (UAV) = W €
q-N(P?), But max{0, faw (x) + g14 (x) — 1} <

max{0, f1y (x) + g14 (x) — 1} < hyp, (%), aso
max {0, faw (x) + g2 (x) — 1} < max{0, fry (x) +
g2 (x) =1} < hyp, (%), thus  max{ max{0, f3w (x) +
914 (x) — 1}, max{0, fay (x) + g2 (x) —1}} <
max {hyp, (%), hyp, ()}, then max{0, f3y (x) +
max {g1.4 (x), g, (x)} — 1} < max {hir, (X), hap, (0},
then there exists W € q_V(P#) st for some x €
X, max{0, faw (x) + gz vey(X) — 1} < hgp vp, ) (x)  for
every (F,VF,) € F, this means P} ¢ A*V B# which
contradiction, thus (A V B)#! € A*V B,

3. (A NB) € A, Thisimplies (A AB)*! c A",
(ANB) < B, Thisimplies (A A B)** < B**, thus
(ANB)* € AMN\B*L .
Again, Let P} € (A" AB*), this implies
P} e A" and P} € B*'vlU e q-N(PM)vy € X

s.t max{0, fiyu(¥) + 914 (Y) — 1} = hyp, (¥) for
some FReF So, VvVeq-N(P});vyeX>s
max{0, f1(y) + g253(y) — 1} = hyr, (y) for someF, € F.

If possible P} & (A A B*)*'.then 3W €
q_N(P,?‘) 3y € X;{0, 5w () + min{g14(¥), 923(¥)} —
1} < hj(y) forevery j € F.

if min{g14(), 923(»)} = g14(y) this implies that,
max{0, faw(¥)+ g14(y) —1} < h(y) for some je
F this contradiction. Also when min {g,,(y), g25(»)} =
923(¥), thus max {0, fsp,(¥) + g23(y) — 1} < hy(y) for
every j € F this contradiction. Hence P} € (A AB)*?. Thus
AINB* ¢ (A NB)*L.

Remark 3.6.
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The converse of property 1 is not satisfying as in the
example.

Let (1,1, F) beaFFTs and X={1,2,3}=A=B= F =
C,D={2} .The membership of 4, B, C , Fand Dare.

fA(x)z% Vx €A, gB(x)z% Vx €EB,

K¢ (%) =%Vx e€C, hp(x) =% Vx €D,

A={(1,0.5),(2,0.6), (3,0.7)},,
B={(1,0.7),(2,0.8),(3,0.9)}
€={(1,0.9),(2,0.8),(3,7)},

D ={(1,0),(2,0.2), (3,0)},
Lett={0,1,C,D}and

F=A{1, F}u{# £ = F}. Where
F={(1,0.4),(2,0.5),(3,0.6)}.

Then, A% ={(1,0.1),(2,0.2), (3,0.3)}. And,
B* ={(1,1),(2,0.2),(3,1}.

Hence B#! ¢ A

Theorem 3.7.

Let (1,1, )beaFFTS. Let F fuzzy filter and A any
fuzzy set. Then the following are satisfying.

1 (oq'#l)#l c c/i#l.

2. AP = cl(A™) € cl(A).

3.0 =0 ¢F.

4AEF =AM =¢p¢F.

5.F¢F = ((A- F)(max)or(min))#1 C A =
(AN F)#1.

Proof.
1. Let P} € (A*)*! ,thisleads VU €
q-V(P3)Vy € X suchthat max{0, fy,(y) +
9,44 (y) —1} > hi(y) for some J € F .This mean
Fu®) > Iy () and g g (v) > hy(y) forevery J € F..
If possibleP} & A*!, this implies 3V € q —
N(P}),3x € Xthen, max {0, ky(x) + Hy(x) — 1} <
h;(x) for some] € F .Thismeanseither ky,(x) < h;(x) for
some] € F this is a contradiction, or H,(x) < h;(x) for
some J2€F  this implies A1 =0 tha is aso
contradiction, thus P} € A"

2. Clearly, A S cl(A) this implies A* < cl(A*)

Let P} € cl(A™) for each W € -V (P} Vy € X 3
fu) +gm@) > 1, this means UAA™ =0
thus g z#2(y) # 0,

by lemma 2.4 part (2) there exists fuzzy point Py, € A"
whichmeansthat 0 <€<1and Vy, € X 3,

max{0, f, (o) + 9.4 (o) — 1} = h;(y,) for somej € F
andv7V €q-N(P),

but f, () + € >1, this means U is also - V' (P ), so we
get that

max{0, fy(yo) + 9a(yo) —
1} > hy(y,)for somej €
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F but Uis also g- V' (P?) , thusP} € A*.

Again P} & cl(A) thereexist U € q-NV(P}) vy € X

uchthat UAA = 0,henceVy € X s.t

max{0, fy(y) + g.(y) —1} = 0 & F , thus P} & A*".

3.1f possible 0% # 0, there exists P} € 0%#2 such that
VU € q_N(P)Z‘) Vy € X 3 max{0, fy(y) +
ga(y) — 1} = hp(y) for some F € F , but go(y) = 0
then max{0, f;(y) —1} =0 this contradiction, thus
01 =0¢F.

4.1f possible A*! # ¢, there exists P} € A*! for
every U € q—N(P,{l);Vy € X 3max{0, fy(y) +
ga) —1}=>hp(y) for some FeF , but
max{0, fu(y) + 94 (y) — 1} < g4 (), thus g4 (¥)) <
hg(y) Vy € X .therefore A &F  contradiction.
Thus A" = ¢ ¢ F.

5.Let PAe(A-F)", v UWeqNPH)vy €
X 3 max{0, fu(y) + g(u-r) ) — 1} 2 j(y) ~ for
some J € F since A — F < A, this means
max{0, fu(y) + gu () — 1} > h;(y) for some J €
F ,thus P} € A

Again, (A V F)** = A"V FH = A"V = A*

Theorem 3.8.

Let (1,7,F )beaFFTS. Let F, , F, two fuzzy filters
and A , B be afuzzy sets. Then the following are satisfying.

1LF € F, = AM(F,) € A (F).

2. AM (FINF,) = AM(Fy) VAL F,).

3. AM(F VFy) € A(F))VAM(F,) .
Proof.

lLiet Pre  AM(F,) , for every UE€e q-—
N(PY)Vy €X 3 max{0, fu(y) + ga(y) — 1} 2
hr(y) for some F € F,, since F; € F,, this implies
max{0, fy(y) + g (y) — 1} = hp(y) for some F €
Fy, thus P} € A*(F)).

2. F\F, < Fy, thisleads A" (F;) <

A(FINF,), dso
FINF, < F,% this leadsA* ( F,) < A*H(FINF,),
then
A(F)VA(F,) < A" (FINF,).

Conversely, let P} € A*(F,\ F,) for every U €
aNV(P1),y € X 3 max{0, fu(y) + g.(») — 1} >
min{l;(y), k;(y)} for everyj € F,,J € F,,

. L) if (y) < k(y)
putmindty 0,1 ) = {kl(y) i) = k()
max{0, fy(y) + g.(y) — 1} = };(y)

or max{0, fu(¥), 19.(y) — 1} = k(y),
thisimpliesP} € A*(F,) V A*(F,) .

hence

3F, ¢ (3:"1V 752) by part(2)
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AN (F,V F,) € AM(F,),

dso F, S (F,VF,) bypat(2)

AW (FV F,) € AN (F,), thus

AM(F\VF,) € A (FV A(F,) .

Remark 3.9.

The converse of properties land 3 are not true as in the
example.

Let (1,t,F) be aFFTS, and X= {1, 2, 3} =A=B =
F, = F, ,C={2}.The membership of 4, B, F;, F, and C,are.

fA(x)z% Vx EA gB(x)z% Vx €EB
hpl(x) = % Vx € Fl,

+3 X3+1
hpz(x)le—o Vx € F,. Ko (x) = " vVx €C.

A={(1,0.7),(2,0.8),(3,0.9)},

B={(1,0.6),(2,0.7),(3,0.8)},

¢={(1,0),(2,0.9),(3,0)},

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

B V(C={(1,0.6),(2,0.9), (3,0.8)}.

Fi={1F}u{gg=F} Where

Fi={(1,0.1),(2,0.2),(3,0.3)}.

F,={1, B}u{£ £ = F}. Where

F,={(1,0.4),(2,0.5),(3,0.6)}.

Then, A" (F,)={(1,1),(2,0.1),(3,1)}. And,

A*(F,)={(1,04),(2,0.1),(3,0.2)}.
AM(F,) ¢ AM(F,)

Also, AM(F,VF,)={(1,0.4),(2,0.1),(3,0.2)}. And,

A(FV A (F,)={(1,1),(2,0.1),3, 1)}

A (F )V A (F,) & AN (FVF,) .
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