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Y1 - Operator Generated by Fuzzy Filter
Mohammed Majid Najm and Luay A. AL-Swidi

Abstract--- In these paper we presented a new concept via fuzzy positional function properties were obtained

and examples were provided to clarify these properties.
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I. INTRODUCTION
Zadeh is considered as the first researcher who established the notion of fuzzy set in 1965, Through his studies,

has helped to remove ambiguity many Mathematical problems (1). Many scientists and researchers came after
Zadeh and obtained surprising and surprising results. In addition, foggy groups had an important role in pure and
applied mathematics and other disciplines such as computer science, electricity, mechanical, cryptography, and other
sciences. Almohammed R. and Al-Swidi L.A introduced New Concepts of Fuzzy Local Function in 2019(2), also in
same year introduced a New Types of Fuzzy Wi- operator Generated by fuzzy ideal(3). Al-Razzaq AS and AL-Swidi
LA In 2019 They classified the fuzzy sets theory as families [2], Well as in the same year they Finding and

Taxonomy a New Fuzzy Soft points [3] and introduce the definition Soft Generalized Vague Sets [4].

Il. PRELIMINARIES
In this section we will mention the most important concepts used in this paper. The pair (1, 1) is fuzzy topology

space in Change [10]. F is collection fuzzy filter define in Lowen [5]. Where the triple (1,1, %) is called a
fuzzy filter topological space (in short FFTS) .

Definition 2.1 [4].
A fuzzy set A is a set of ordered pairs consist of a generic element x and its membership’s £, (x) define as. A =
{(x fa(0) Vx€X, f € PKL)

Definition2.2.[4].

A fuzzy point denoted by P;} for with support y € X and A € (0, 1] and the membership is P} (z) = {g IIZ ;=t i
Definition 2.3.[11].

A fuzzy set A is called quasi-coincident with a fuzzy set B denoted by AqB iff 3z € X 3 f,(2) + gz(z) > 1.
Otherwise, A is not quasi-coincident with B if f,(w) + gz(w) < 1,vw € X and denoted by.A pB.

Definition 2.4.[9].

Let A, B any fuzzy set in I’ The stander intersection, stander of union and complement are from.
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1 ANB={(x min{fs(x),g5(0}), Vx €X}

2. AV B ={(x max{fy(x), 850}, Vx € X}

3. 1-A={(x1- fs(x)),vxEX}
Definition 2.5. [9].

Let (1,t,F ) be aFFTS. the fuzzy positional function of A of the first type A*' (F, t) defined by:

ANF D)=V, viie q—N(P}),Vy € Xs.tmax{0,f,(¥) + g.(y) — 1} = hp(y) for everyF € F}.
The fuzzy positional function of A Denoted byA* or A*1(F)or A*(F,1).
Definition 2.6 [10.11.12].

A subfamily m of TX is called a fuzzy minimal structure if it satisfies the following:

1. 0,1 belong to m.
2. If A; any fuzzy sets in m then v,y A; € m. Wherei € N

The pair (1, m) is called a fuzzy m- space.

I11.AFuzzy ¢1-OPERATOR
In this section we will introduce a new concept called A fuzzy s, -operator while discussing the most important

characteristics associated with this concept and giving examples showing those characteristics.
Definition 3.1.

Let (1,t,F ) be aFFTS. A fuzzy {5, -operator: I'* — t is defined as

P (A) =1 — (A - A)* forany A eTX.

Y, (A)is fuzzy open, since (1 — A)*! is fuzzy closed.
Example.3. 2.

Let (1,t,F ) be aFFTS. Let X= {1, 2, 3}, A= {1, 2}, B= {1, 3}, C= {1, 2} and F= {1, 3}. The memberships
of A, B, Cand F are:

lifx=1
fax) =17 Vx € A,
Elfx=2

2x
gg(x) = o VX €B,

Ke(x) = % Vx € C,

hp(x) = 3);—;1 Vx €F.
A={(1,0.5),(2,0.7),(3,0)},

B={(1,0.2),(2,0), (3,0.6)},
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€={(1,0.8),(2,0.9), (3,0)},
BAC = {(1,0.2),(2,0),(3,0)},
BVC = (1,0.8), (2,0.9), (3,0.6)},
F={1,F}V{g; g = F}.Where F= {(1,0.4),(2,0),(3, D}.
Putt={ 0,1, B,C,BAC,BVC}
Y, (A)={(1,0.8),(2,0.9),(3,0.6)}.
Theorem 3.3.
Let (1,t,F ) be aFFTS. A, B be any two fuzzy sets in T'X then,

For each fuzzy set A, y; (A) is open.
If A < B,then Y, (A) < Y, (B).

U1 (AVB)= 1 (A)V, (B).

U1 (ANB) = Yy (A)AY, (B).

P (0) =1— 1%, and g, (1) = 1.

P (A) < by (9, (A))

o g~ w N E

7. ¢1(°ﬂ) Y, (¢1(°ﬂ)) iff (cﬂc [(Cﬂc)#l]
8. Yy (A—-F)=yy(A) =, (AVF)forF ¢ F.
9. Wy, (A) =[1-(r=A)"JAvforany ¥ < x.
Proof.
1.  Since A* is closed, thus Y, (A) = [(Jic)#l] ¢ is open.
2. LetA<B,Sol—B<1- A hbytheorem.3.5part (1) in [9], we have
(1-8)" < (1 -A)" which imply that 1 — (1 - A)" <1 (1-8)". Thus y, (A) < ¥, (B).
3. Uy (AVE) = [((AvE))"] = [(enB)" ]
= [(A)AB)"] = 1(A9) ™ 1VIE) ™ < = wa AV B).
4. 4 (ANE) = [((AnB))"] = [(aevE)™ ]
= [(A)VB)"] = 1(A9) "1 ALB) ™ < = (DA ).
5. Clearly, g, (3 =1-(1-0)" =1-(1)".
Also, g, (1) =1— (1-1)""=1 — (0)"'=1 - ¢=1.

6. Uy(A)=1-(1-A)"<1-(A-D")"
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—i- (A= (=)™ = (0 (A))
7. Since {1, (1111(”4)) =1y ([(C"ic)#lr)
= (a1 1) ™| = e

So 1|11(0‘i) =y, (llh(d‘i)) = ([(c/ic)mr) _ [[(ﬂc)#l]#l]c

iff (ﬂc)#l _ [(c/ic)#l]#ll

v #1

8. i (A-F)= (ANF)" S[AVFC > (A" V) = A

.Thus Yy (A) < Yy (A — F).But A — F < A, then

Yy (A—F) <y (A). also g, (A) = Yy (A - F) VF & F.

c
1

9. Y (A=Y -[(r-A)" 1=11- 1Y - A) " IAVIAY = [ - (¥ - A) HVA-NIAY = -

(v —A)" Ay,
Note 3.4.

If A, B any two fuzzy sets in I'* then,
1. A<B theny(B) £ Yy (A)

2. Yy (Y1 (A)) £ Py (A).

The following example shows that.

Let (1,t,F)beaFFTS. LetX ={1,2 3}=A {1,23}=B=D, H = {3}and 4 = {1,2}.

The memberships of A, B, D, A and & are:

fax) = % Vx € A, gg(x) = % Vx € B,

10—
10

ad Vx € D, Ly (x) =i—z Vx € H,

Kp(x) =
he(x) == vx € &,
A={(1,0.3),(2,0.4),(3,0.5)},
(1,0.6),(2,0.7),(3,0.8)},
D={(1,0.9),(2,0.8), (3,0.7)},
H={(1,0),(2,0),(3,0.9)},
DAR = {(1,0),(2,0),(3,0.9)}.

DVH={(1,0.9),(2,0.8), (3,0.9)}.

<

F ={1,8}V{G;G = &} Where &= {(1,0.2), (2,0.3),(3,0)}.
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U1 (A)={(1,0),(2,0),(3,0.9),
U, (B)={(1,09),(2,0.8), (3,0.9)},
Hence 4, (B) £ Y (A)

Also, Y; (Y1 (A)) = 1,

Thus Y (Y3 (A)) £ Py (A)
Theorem 3.5.

Let (1,1, F )bea FFTS. Let F;, F, two fuzzy filters and A be a fuzzy set, the following statement are hold:
1L IfF € F,, then yy (A)(F) < Yy (A)F,).

2. Y (A)FENF)=Y, (A (F AW, (A)(F, ). where F, € F and F, € F,.

Proof.
1. F cF, by Theorem 3. 8 part (1) in [9], we get A*(F,) < A" (F,). Also is true when (I-—
A)(F,) < (A - A)*'(F,) taking complement, we get Y, (A)(F,) < Uy (A)(F,).

2. 4y (A (F)A Y1 (A (F,)
=[ (1 - (1 - A)"HENALA - (1 - A) ()]
=1 - [(1 = A)"™ED V(T = A)™)(F,)] by theorem 3.8 part (2) in [9]
=1 — [(1 - A)" (B AF)] =0y (D FAF).
Note 3.6.
If A any fuzzy set in ¥ then, If F, € F, then Y, (A)(F)) £ P, (A)(F,).
The following Examples illustrate that.

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

F, and Care.

4x+1
10

Vx € Chp (x) = % Vx € Fp, h, (x) =

9 . .
x+6 r ifxisodd
fa) == Vx €A gs(x) =17 Vx €B,Kq(x) =
10 —ifxis even
10
~vxe F,.
10
A={(1,0.7),(2,0.8), (3,0.9)},
1-A={(1,0.1),(2,0.2),(3,0.3)},

B={(1,0.9),(2,0.8),(3,0.9)},
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¢={(1,0),(2,0.9),(3,0)},

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

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

F={1,F}u{@g=F)}Where F,= {(1,0.4),(2,0.5),(3,0.6)}.
F, ={1K,}u{&? > F}. Where F,={(1,0.1),(2,0), (3,0)}. Then,
U1 (A)(F )=1 And,

U, (A)(F)={(1,0.6),(2,0.9),(3,0.4)}.

Uy (A F) £ Y (A (F).

Theorem 3.7.

Let T, and T, be two fuzzy topologies such that t, finer than t, and A be any fuzzy set. For any fuzzy filter F,
then A*1(1,, F) < A*'(1y, F).

Proof.
Let P} € A* (1, F), Vi €1,5.tq—N(P}),Vy € Xsuch that

max{0, f, (y) + g.4(y) — 1} = hg(y) for some F € F}, also is true for all ¥ € q-N(P})in 1, because 1, <

T,, we have that P} € A*!(1,, F).
Theorem 3. 8.
If 7,, 7, are fuzzy topologies, T, finer than t,. Then, U, (A) (t1, F) < W, (A) (15, F).
Proof.
Let (1 —A) € I'%, then
(1- afi)#l(rz) < (- JZ)#I(Tl) by Theorem 3.7. taking complement then
A-({-A)") < d-(1-A)"@), thus
Ui (A, F) < 4 (A0, F).
Note 3.9.
Let (1,t,F ) be aFFTS .then the following statement are hold.
LIfder thenU < g, (U).

2. For each fuzzy set A € TX, intA < U, (A) = int(W,(A)).
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Proof.

~ ~ ~ c ~ ~ ~ ~
1. LetU € t,since Y, (U) = 0" and ¢ is closed, So et < clUuc=uc.

#1€

This imples U < U =y, (U). Thus U < ¢, ().

2. Since intA is open, then by part(1) intA < Y (intA) ...(¥)

Also, intA c A, by Theorem3.1. part(2),we have U, (intA) < Y (A)...(¥*)

From (*) and (**), intA < U, (A). Again since intA is open Y, (A) then

Py (A) = int (P, (A)).Hence intA < Y, (A) = int (P, (A)).

Definition 3.10.

Let (1,t,F ) be aFFTS ,a fuzzy set A is called F- Fuzzy dense if A*1=1.

Example 3.11.

Let (1, t, )oe a FT'S,and X= {1, 2}, A, E, F are subset of X s.t

xX+8

A={1, 2} with the memberships of 4, T, (x) = {W’X €A
0,x ¢ A
4x
E={1,2} with the memberships of E, {E’ X €A
0,x¢A

2x
F= {1} with the memberships of F, hz(x) = {E’x €F

0,x¢F
we get,
A={(2,09),3,1)},
E={(1,0.4),(2,0.8)},
Lett={0,1,E}and
F={1,F}u{g er%g > F}Where F= {(1,0.2),(2,0)}.
A* =1,then A is called F-dense.
Note 3.12.

Let (1,t,F ) be aFFTS. Then the following statement are hold:

1. A¢isF —denseiff Y, (A).= 0.
2. AisF —denseiff 1]Jl(c/i"‘) =0.

Proof:
. . #1€ -, oHL - Scs
1. Clearly Y, (A) = A" = 0iff A" =1iffACis F — dense.

y L c#1C . - v
2.Y, (A) = A =0iff A" = 1iff Ais F — dense.
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Note 3.13.
Let (1,t,F ) be aFFTS. Then 1 — {P2} is F — dense for any P} € TXiff s, ({P2}) = 0.

Proof.

1 {BNis # — dense iff (1 - (B})"™ = Tir (1 - (B})"™ = 0iff , ({P1)) = 0.
Definition 3. 14.
Let A be any fuzzy sets of 1, we define the collections ¢ and g, by.
(1) ot ={A: A< Py (A}
2) oot ={A: A< int(cl P, (A}
Proposition 3. 15.
The collections g'and o, are my-space.

Proof:

1. (i) by theorem 3.1 part(5) we have (1) Y5, (0) = 1-1# then 0 < y, (0) thus 0 € . Also ¢, (1) = 1-0%* =
T.then1 <y, (1) thus1e ot

(i) let {Ay : A€ A} € 0150 A, < U, (A,) V2 € Aimply that A, < Uy (A,) € U, (VA,) that is v
clél c wl(vﬂl), thus Vﬂl € Ul.

2. (i) LetA € o', thenwe have A S , (A) and since by Theorem 3.1 part (1) ys, (A) is open that is int
(U, (A)) = W, (A). Thus A S P, (A) < int(cl W, (A)). HenceA € ay'.Thus o € a,. Since 0,1 €

ol,thus 0,1 € o,
(ii) Let A, € 0, VI € Athen A, < int (cl q;l(cfi)) < int(cl Y, (V A,)) implies that v A, < v

int(cl Y, (A)) <V int (cl Uy (v cﬂl)) = int (cl Y, (VAy)). Thus V A, € g,
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