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CHAPTER -2
FUZZY IDEALS AND FUZZY FILTERS IN CI-ALGEBRAS

SECTION 2.1
FUNDAMENTAL DEFINITIONS ON FUZZY SETS

Definition : 2.1.1
Let X is a non-empty set. A fuzzy set p is a mapping 1 : X — [0, 1].
Definition : 2.1.2

A fuzzy set p : X — [0, 1] is said to be empty if n(x) = 0 for all x in X. It
is denoted by Ox or ®x.

Definition : 2.1.3

A fuzzy set n : X — [0, 1] is said to be whole fuzzy set if u(x) = 1 for all
x in X. It is denoted by 1x or X.

Definition : 2.1.4

For C € [0, 1], a fuzzy set K. : X — [0, 1] is said to be a constant

fuzzy set if Ki(x) = c for all x in X.
Definition : 2.1.5

The complement of a fuzzy set p in X denoted by u® or T is defined
as pf(x) = 1 - p(x).

Definition : 2.1.6

If uis a fuzzy set in X, then support of u denoted by supp u is defined
as, Supp p = {x e X/ pu(x)> 0}
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Definition : 2.1.7

Two fuzzy sets p in X and y in X are equal, (written as p = y), if and

only if u(x) = y(x) for x in X.
Definition : 2.1.8

Let u and y are fuzzy sets in X. p is contained in y (or equivalently, u is

a subset of y, or u is smaller than or equal to y) if and only if u(x) < y(x) for all

X in X. In symbols p < yiff p(x) < v(x).

Definition : 2.1.9

The union of two fuzzy sets p in X and y in X is a fuzzy set A (written

as i = pvy)defined by A(x) = (1 v 7) (X) = max {u(x), y(x)}, for all x e X.
Definition : 2.1.10

The intersection of two fuzzy sets p in X and y in X is a fuzzy set

A (written as A = u A y) defined by A(X) = (1 A ) (X) = min {u(x), v(X)}, ¥ x € X.
Definition : 2.1.11

Let A be an indexing set and {u, / . € A} be a family of fuzzy sets in X.

Then their union and intersection are defined as follows :

?LVA ua(x) = sup {ua(x)/ L e A}forall x € X.

1/\!\ w(x) = inf{u(x) /2 e A} forallx e X.

Definition : 2.1.12

A fuzzy set p in X is said to have the sup property if for any subset

T < X there exists xo € T such that u(xp) = Sup u(t).
teT



38

Definition : 2.1.13

A fuzzy set p in X defined by

tify=x,te(0,1
0= {orren ="
if y=x

is called a fuzzy point with support x and value t. It is denoted by (x, t) or x:.

Definition : 2.1.14

A fuzzy point (x, t) or x; is said to belong to a fuzzy set p in X if t < p(x)

VvV x € X. Itis denoted by (x, t) € porx; € p.

Definition : 2.1.15

(1) A fuzzy point (x, t) is said to be quasi coincident with a fuzzy set p
in X dented by (x, t)yqu ift + p(x) > 1.

(ii) A fuzzy point (x, t) is not quasi coincident with a fuzzy set p in X

denoted by (X, t)qu (x, t)qu ift + u(x) < 1.

(i)  If(x, t)ep or (x, t)qu then (x, t)evqp.
(iv) If(x, t)epn and x: q 1 then (x, t)eaqp.

Note

Also e_vq means €v(q does not hold.
Definition : 2.1.16

Let u be afuzzy setina set X. Fort € [0, 1]

(1) The set U(p ; t) = {x € X/ p(x) = t} is called an upper level subset
of . It is also denoted by p'.
(i) The setL(p ; t) = {x e X/ pn(x) <t} is called an lower level subset of

u. It is also denoted by .
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Note

pop = Xforte[0, 1] Ifty<tythen p, < p, .

Definition : 2.1.17

Letf: X — Y be a function from a set X to a set Y and let u be a fuzzy

set of X. Then the fuzzy set A of Y is defined by

_ |Sup {u(x)/ x e f(y)Lif F(y)={xe X/ f(x)=y} =D
My) = .
0, otherwise

is called the image of p under f, denoted by f(u).

If & is a fuzzy set of Y, then the fuzzy set p of X is given by
p(x) = A(f(x)), for all x € X, is called the preimage of A under f and is denoted
by f () that is, f '(1) (X) = L(f(X)).
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SECTION 2.2
FUZZY IDEALS IN CI-ALGEBRAS

Definition : 2.2.1

A fuzzy set p in X is called fuzzy ideal of X if it satisfies the following :
(FT 1) pu(x = y)=pn(y), forall x,y e X.
(FI2) p((x * (y * 2) * z) =2 min {u(x), p(y)}, forall x, y, z € X.

Theorem : 2.2.2

Let u be a fuzzy set in a Cl-algebra X. Then p is a fuzzy ideal of X iff it
satisfies :

Ulp;a)z® = U(n;a)isanideal of X, V a € [0, 1]

where U(n ; o) = {x € X/ pn(X) = a}.

Proof
Assume that n is a fuzzy ideal of X.
To Prove : U(u; a)is an ideal of X

Let o € [0, 1] be such that U(n ; o) = @.

Letx, y e Xbe suchthaty € U(u ; ). Then p(y) = .

Therefore u(x *y) = pu(y) 2 a (by FI 1)

Thus x*y € U(u ; ) (1)

Letxe Xanda,b € U(u ; a) then pn(a@) 2 o and p(b) = a.

Then from (FI 2) we have

(@ = (b * x)) * x) =2 min {u(a), u(b)} = «

= (@=*(b*x))*xeU(u;a) (2)

Hence by (1) and (2) U(u ; a) is an ideal of X.

Conversely, suppose U(n ; o) # ® = U(n ; a) is an ideal of X for all

a € [0, 1].
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Claim : pu is a fuzzy ideal of X.

If u(a * b) < u(b) forsome a, b € X
then p(a * b) < ag < pu(b) by taking ap = % [u(a = b) + u(b)]

Hencea =b ¢ U(u ; ag) and b € U(u ; ag) Which is a contradiction.
Therefore p(a * b) > w(b) foralla, b € X (1)
Let a, b, ¢ € X be such that

p((@ = (b * c)) * ¢) < min {u(a), u(b)}-

Taking Bo = % w((a * (b * ¢)) * ¢) + min {u(a), n(b)} we have Bo € [0, 1]

and p((a * (b * ¢)) * ¢) < Bo < min {u(a), u(b)}.
Hencea, b e U(n; Po)and (a = (b xc)) = c & U(n ; Po)
This is a contradiction.
Therefore, p((a * (b * ¢)) * ¢) = min {u(a), u(b)} (2)
By (1) and (2), u is a fuzzy ideal of X.

Lemma : 2.2.3

Every fuzzy ideal p of X satisfies the following inequality : p(1) = p(x),
¥V XeX

Proof

Let n be a fuzzy ideal in X.
Then by (Cl11), w(1) = p(x*x) VX € X
Suw)zpx) vxeX

Example : 2.2.4

Let X={1, a, b, c, d, 0} be a set with the following cayley table :
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Then (X ; %, 1) is a Cl-algebra.

(i)

(ii)

Let u be a fuzzy set in X defined by

0.7 ifxe{1,a,b}
h(x) = {0.2 if x < {c, d, 0}

@ if o€ (0.7,1],
Then U(u; o) = {{1,a,b} ifae(0.2,0.7],
X if o [0,0.2].

Then {1, a, b} and X are ideals of X, and so p is a fuzzy ideal of X.
Let u be a fuzzy set in X defined by

(0.6 ifxe{l,a)
Hx) = {0.4 if x < {b, c,d, 0}

@ if B (0.6, 1],
Then U(u; B) = {{1,a} ifBe(0.4,0.6],
X if B < [0, 0.4].

Then(a*(axb))*b=(a*a)*b
=1=%b
=b g {1, a}
= {1, a} is not an ideal of X.

Hence pu is not a fuzzy ideal in X.
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Proposition : 2.2.5
If uis a fuzzy ideal of X, then p((Xx *y) *y) = u(x), VX, y € X.
Proof

Let n be a fuzzy ideal of X.
Takingy = 1and z =y in u((x = (y * 2)) * z) 2 min {u(x), u(y)} v X, y,
z € Xand
using 1 * x = xand u(1) = p(x) we get
r((x #y) =y) = p(((x * (1 *y)) * y)
2 min {u(x), u(1)}
=puX) VX, yeX

Corollary : 2.2.6

Every fuzzy ideal p of X is order preserving i.e, u satisfies :

X<y=npXx)spfy), Vx,yeX
Proof

Let n be afuzzyideal in X. Let x, y € Xbe suchthatx <.
Thenx *y=1andso u(y)=pu(1*y) by (Cl2)

= p((x *y) *y)
By proposition (2.2.5) u(y) = p(x).

Proposition : 2.2.7

Let u be a fuzzy set in X which satisfies p(1) = p(x) v x € X and
p(x * 2z) = min {u(x = (y * 2)), n(y)} v X, ¥, Z € X. Then pn is order preserving.
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Proof

Let n be a fuzzy set in X which satisfies p(1)= pu(x) v x € X and
p(x *2)=min {u(x * (y * 2)), n(y)} vx, v,z € X. Letx,y e X be be such that
X<y Thenx*y=1,

And p(y) = p(1 = y) 2 min {u(1 * (x * y)), n(x)}-

By puttingx=1,z=y,y=xin (1) we get,

p(y) = min {u(1 = 1), p(x)} = min{u(1), p(x)} = p(x).

- p(X) < p(y)

SXZY = p(X) < py)

.. u is order presenting.
Theorem : 2.2.8

Let X be a transitive Cl-algebra. A fuzzy set p in X is a fuzzy ideal of X.

Then it satisfies condition :

(i) n(1) =z px), VxeXand
(i) u(x * z) = min {u(x * (y *2)), u(y)}, forall x, y, z € X.

Proof

Assume that p is a fuzzy ideal of X. Then by lemma (2.2.3) p satisfies,
(1) = p(x). Since X is transitive, we have
(y*xz)*z< (x*(y*2)) *(x*2)
e, ((y#2z)*2z)*(x*(y*2)*(x*2))=1 VXV zZeX
Consider p(x *2) = p(1 = (X * 2)) by (Cl 2)
Iy * 2) * Z) * ((x *(y * 2)) * (X * Z)) * (X * Z)]
min {u((y * 2) * z), p(x * (y * 2))}
2 min {u(x * (y * z), u(y))}

Hence u satisfies (ii)

(A%
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Corollary : 2.2.9

Let X be a self-distributive Cl-algebra. A fuzzy set n in X is a fuzzy ideal

of X, then it satisfies condition

)  u(Mzpx) vxeX

(i) p(x * 2) = min {u(x * (y * 2)), n(y)} forall x, y, z € X.

Proof : Obvious.

Definition : 2.2.10

Foreverya,b e X let pg be a fuzzy set in X defined by

o fax(b*xx)=1,
ug (x) = .
B otherwise

forall x e Xand a, B € [0, 1] with a > p.

The following example shows that there exist a, b € X such that pg is

not a fuzzy ideal of X.
Example : 2.2.11
LetX={1,4a,b,c, d, 0} be a Cl-algebra as in example (2.2.4).
Then pf((a * (a * b)) * b) = pi((a * a)* b)
us (1 = b)

ui (b)

since1* (a*b)*a#1= B<a=puf(a)

= min {uf (@), ui (@)}
ie. u((a* (@ * b)) * b) < min {5 (a), uf (a)}

= uji is not a fuzzy ideal of X.
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Lemma : 2.2.12

A non empty subset I of a Cl-algebra X is an ideal of X if it satisfies.
(1) 1 eland

(i) X*(y*2)el=>x*xzel,VX,ze XandVyel
Proof

Let I be an ideal of a Cl-algebra X.
Sincex=x=1andifx e X,aelthenx=ael,
wehavel1=a*ael Vael

w1el

Claim : x*xyel=yel, Vxel, VyeX
LetxeTandy € Xbe suchthatx*xy e L.
Theny=1=*y

=(x=*y)x(x=y)*yel by(1.1.17)
Now letx,z e Xandy e I be suchthatx = (y #2) e I
Theny = (x*2z) el [by (CI 3)]
Sinceye I,wehavex*xz el
Thatis, x*(y*2)el=>Xx*zel VX,ze XandVyel

This completes the proof.
Theorem : 2.2.13

Let u be a fuzzy set in a Cl-algebra X. Then p is a fuzzy ideal of X iff
satisfies the following assertion :
Foralla,be Xanda € [0, 1]a,b € U(n; o) = A(a, b) c U(u ; a).

Proof

Assume that p is a fuzzy ideal of a Cl-algebra X. Let a, b € U(n ; o)

then p(a) > e and p(b) > a. Letx € A(a, b). Then a * (b = x) =1.



Hence p(x) = pu(1 * x)
= pla = (b * x) *X]
2 min {u(a), n(b)}
2 a
L XelU(p; a)
Thus A(a, b) c U(u ; o)
Conversely, suppose A(a,b)c U(n; a)foralla, b € U(n ; a).

Claim : pis a fuzzy ideal of X.
Obviously 1 € A(a,b)cU(u;a) Va,beX
Letx,y,ze Xbesuchthatx* (y+*2z)e U(p;a)andy e U(p; o)
Since (x * (y * Z)) = (y * (x * Z))
= (x*x (y *2)) = (x* (y *2)) [by (CI 3)]
=1 [oy(CI1)]
=>x*zeAXx*(y*2z),y)cUp; a)
s U(e; a) is anideal of X
Hence by theorem (2.2.2) pn is a fuzzy ideal of X.

Corollary : 2.2.14
If uis a fuzzy ideal of a CI-algebra X.

ThenU(u;a)#d=Uu;a)= |(JA@b), Vael0 1]

a,bel(n;a)
Proof

Let n be a fuzzy ideal of a Cl-algebra X.
Let a € [0, 1] be such that U(u ; o) # @.

Since 1 € U(n ; a) we have
Upso)e UA@t c U A@b).

acU(p;a) a,beU(p;a)

Letx e lJ A(a,b).
a,beU(p;a)

47
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Then there exists a, b € U(u ; o) such that x € A(a, b) < U(u ; a), by
theorem (2.2.13).

Thus | J A(@,b) cU(p; a).

a,bel(p;a)
Definition : 2.2.15

A fuzzy filter p of a Cl-algebra X is said to be normal if there exists

X € X such that p(x) = 1.
Example : 2.2.16

Let X={1, a, b, c} be a set with the following table :

«=(1]la|b|c

111la|b|c

Then (X ; %, 1) is a Cl-algebra. Then the fuzzy filter n in X defined by
pn(1)=np(@) =1, u(b) = n(c) = 0.3 is a fuzzy normal filter.

Note

If 1 is @ normal fuzzy filter of a Cl-algebra X, then clearly u(1) = 1, and

hence u is normal if and only if u(1) = 1.
Theorem : 2.2.17

Let u is a fuzzy filter of a Cl-algebra X. Let u* be a fuzzy set in X
defined by p*(x) = u(x) + 1 — u(1) for all x € X. Then p* is a normal fuzzy filter

of X which contains p.
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Proof

Let u is a fuzzy filter of a Cl-algebra X. Let u* be a fuzzy set in X
defined by p*(x) = u(x) + 1 — u(x) for all x e X.

Then W' () =pu(1)+1-p(1)=12p'(x)forall x € X. Letx, y € X. Then
min {u*(x), ' (x * y)} = min {u(x) + 1 - p(1), px *y) + 1 - p(1)}

=min {u(x), p(x *y)} + 1 -n(1)

< py) + 1= p(1) = pi(y).
Hence p* is a normal fuzzy filter of X. Clearly p < p".

Note

Let p and u* be as in Theorem (2.2.17). If there exists X € X such that
n'(x) =1, then p(x) = 1.

Theorem : 2.2.18
A fuzzy filter p of a Cl-algebra X is normal if and only if u* = p.
Proof

The sufficiency is obvious.
Assume that p is a normal fuzzy Cl-algebra of X and let x € X.

Then p*(x) = u(x) + 1 — u(1) = u(x), hence u* = p.
Proposition : 2.2.19

If uis a fuzzy filter of X, then (u*)" = pn".
Proof

Forany x € X, we have

()" () = p'(x) + 1-p'(1) = w(x).
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SECTION 2.3
ON (e, evqk)-FUZZY FILTERS OF CI-ALGEBRAS

Definition : 2.3.1

A fuzzy set n in a Cl-algebra X is called a fuzzy filter of X if it satisfies
the following conditions :
(FF 1) p(1) = u(x) for all x e X.
(FF 2) wn(y) = min {u(x *y), u(x)} forall x, y € X.

Definition : 2.3.2

Let X be a Cl-algebra and k € [0, 1] for o € {e, evqgk}, define the
following
(i) (x, t) gkp, we mean pu(x) +t+ k> 1,
(i) (x, 1) € vgku, means that (x, t) € por (x, t) gkp.

Note
For (x, t) @ pu, we mean (x, t)au does not hold.
Definition : 2.3.3
A fuzzy set p in X is called an (e, € vgk)-fuzzy filter of X if it satisfies

(C1) x ) en=(11evaky,
(C2) (x,t)epand (x=*y,r) e pn=(y, min {t, r}) evgku for all x, y € X and
t,re (0, 1]

Note

An (e, evgk)-fuzzy filter of X with k = 0 is called (e, evq)-fuzzy filter
of X.
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Example : 2.3.4

Let X ={1, a, b, c} be a Cl-algebra as in example (2.2.16). Then define
afuzzy setp: X — [0, 1] on X, by n(1) = 0.8, n(a) = u(b) = 0.4 and p(c) = 0.3.
Then pis a (g, evqgk)-fuzzy filter of X.

Theorem : 2.3.5

A fuzzy set p in X is an (e, evqgk)-fuzzy filter of X if and only if it

satisfies two conditions :

(C3) w(1)=min {u(x), %}, forall x e X.
(C4) wy)zmin {u(x), n(x *y), %}, forallx,y e X.

Proof

Assume that u is an (e, evgk)-fuzzy filter of X, if (C3) is not valid, then

(1) < ta <min {u(a), %}, forsome a € Xand t; € (0, %].

Thus (a, tz) e pbut (1, t3) € p.

Also, (1) +ta<2t. <1 -k, i.e., (1, ta) qKu.

Therefore (1, t;) € v gku, which is a contradiction.

1-k
Consequently u(1) = min {u(x), T} forall x € X.
Assume that (C4) is not valid.

Then there exista, b e Xand t e (0, %]

such that p(b) £t <min {u(a), n(a * b), %}.

If min {u(a), w(a = b)} < % then p(b) <t < min {u(a), u(a = b)}.

Hence (a,t) e pand (a = b) € pbut (y, t) € pn.
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Moreover, u(b)+t<2t<1 -k, and so (b, t) q_kp.

Therefore (b, t) € vgku, which is a contradiction,

k)epand(a+b, k)ep

2 2

if min {u(a), n(@ + b) = %} then (a,

1-k, —
) € p.

but (b,

1-k  1-k 1-k -k, —
Also, u(b) + < + =1-k ie (b, —) gku.
n(b) > > > ( > ) gkp

Hence (b, ) € vgku, which is a contradiction.

Consequently, u(b) = min {u(a), u@ * b), %} for all x, y € X

Conversely, let n be a fuzzy set in X satisfying (C3) and (C4).
Letx e Xand t € (0, 1] be such that (x, t) € n.

Then p(x) = t, and so u(1) = min {u(x), 1;“ Vs min {t 1;k ;s

It < % then u(1) =t,i.e, (1,1) € p.

1-k 1-k
Ift> —, then p(1) > —.
> (1) >
Thus p(1) +t> % + % =1-k.ie., (1, 1) gkp.
Hence (1, t) € vgku, which proves (C1).
Letx,y e Xandt, re (0, 1] besuchthat (x,t) e pand (x xy, r) e p.
Then p(x) ztand p(x *y) = r.

It follows from (C4) that u(y) = min {u(x), u(x, y), %}

.k min {t, r} iftgﬂorrsﬂ,

>min{t,r, —1}= 2 2

2 1-k . 1-k 1-k

o ift>——orr>——
2 2 2

The case p(y) = min {t, r} implies that (y, min {t, r}) € n.
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From p(y) = % we have

1-k  1-k

+

2 2
Hence (y, min {t, r}) € vgkp.

p(y) + min {t, r} > =1-Kk,i.e. (y, mn{t r}) gkp.

Therefore the condition (C2) is valid.

Consequently, pis an (e, evgk)-fuzzy filter of L.
Theorem : 2.3.6

A fuzzy set n in a Cl-algebra X is an (e, evgk)-fuzzy filter of X if and

only if it satisfies :

(U, t)zd=U(u;t)isafilterof L, forallt € (O, %].

Proof

Let n be an (e, evgk)-fuzzy filter of X.
Lette (O, %] be such that U(p ; t) = @.

Obviously, 1 € U(n; t) forallt € (0, %].

Letx,y e Xbesuchthatx e U(n;t)and x *y € U(u ; t).
Then p(x) ztand p(x * y) > t.
It follows from(C4) that

WX+ y) = min u(x), u(x *y), %} > min {t,%} =

so thaty € U(u ; t). Hence U(p ; t) is a filter of X.

Conversely, let u be a fuzzy set in X in which (*) is valid.
If there exists a € X such that p(1) < min {u(a), %}, then

u(1) < ta £ min {u(a), %} for some t; € (0, %]. Thus (a, ta) € u but

(1, ta) € .
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Also, n(1) +ta <2t <1 -K,i.e,(1, ta) q_kp. Hence (1, t.) v gky, which

is a contradiction. Therefore u(1) = min {u(x), %} for all x € X. Assume that
, ; 1-k
there exists a, b € X such that p(b) < min {u(a), u(a = b), T}'

Then p(b) <t <min {u(@@), u@@ = b), %} for some t € (0, %], and so
aeU(u;t)anda*b e U(n;t),butb ¢ U(y; t).

Since U(u ; t) is afilter of X, it is a contradiction.

Therefore p(y) = min {u(x), u(x * y), %} forall x,y € X.

Consequently, u is an (e, evgk)-fuzzy filter of X.
Corollary : 2.3.7

A fuzzy set pin Xis an (e, evq) fuzzy filter of X if and only if it satisfies:
U(p; t) =@ = U ; t) is afilter of X, for allt € (0, 0.3].

Proof : Obvious.
Theorem : 2.3.8

If Ais a filter of X, then afuzzy set p in X defined by n: X — [0, 1],

t, ifxeA 1-k
= . Where ty e |
t, otherwise 2

1] and t; e (0,%), is an (e, evgk)-
fuzzy filter of X.
Proof

1-k
A ifre(t, —
ObBUEE Ui g =1 15 S5 & g merarx,

X re(0,t,]

By Theorem (2.3.6), p is an (e, evqgk)-fuzzy filter of X.
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Corollary : 2.3.9
If A is a filter of X, then a fuzzy set p in X defined by
t, ifxeA, _
p:L—10,1], x= . Where t; € [0.5, 1] and t; € (0, 0.5), is an
t, otherwise
(e, evgk)-fuzzy filter of X.
Proof : Obvious.
Theorem : 2.3.10
Every fuzzy filter is an (e, evqgk)-fuzzy filter.
Proof : Obvious.

Note

The converse of Theorem (2.3.10) is not true in general which can be

shown in following example.
Example : 2.3.11

Let X ={1, a, b, c} be a set with the following table :

x| 1fla|b|c
111la|b|c
al1|1|bf|c
b(1la|1]|c
cl|1]|a|b|1

Then (X ; %, 0) is a Cl-algebra. Define a fuzzy set pn: X —» [0, 1] on X,
by u(1) = n(@) = w(b) = 0.6 and p(c) = 0.5 and k = 0.2 then p is a (e, evgk)-
fuzzy filter of X but is not a fuzzy filter because p(c) is not = min {u(b),

p(c * b)}.
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Theorem : 2.3.12

If uis an (e, evgk)-fuzzy filter satisfying u(1) <

, then p is a fuzzy

filter.

Proof
, 1-k .
Let u be an (e, evgk)-fuzzy filter of X such that u(1) < 5 using (C3)

we have min {u(x), %} <u(1) < % and so pu(x) < % forall x € X.

It follows from (C3) and (C4) that p(1) = n(x) and p(y) = min {u(x),
uy * x)}forall x, y € X.

Hence n is a fuzzy filter of X.
Corollary : 2.3.13

If nis an (e, evq)-fuzzy filter satisfying p(1) < 0.5, then p is a fuzzy

filter.
Proposition : 2.3.14

For any ki, ko € (0, 1] with kq < kg, every (e, evqgkq)-fuzzy filter is an

(e, evgka)-fuzzy filter.
Example : 2.3.15

In Example (2.3.11), define a fuzzy set u : X — [0, 1] on X, by
p(1)=p@)= wh) = 06 and pu(c) = 05 and ky = 0.1. Then pn is a
(e, evqki) fuzzy filter of X. Also by p(1) = n(a) = n(b) = 0.6 and p(c) = 0.4 and
ko = 0.4, then nis a (g, evgky)-fuzzy filter of X, but (g, evgky)-fuzzy filter is

not an (e, evqky)-fuzzy filter.



