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FUZZY TRANSITIVE FILTERS OF BE-ALGEBRAS

M. SAMBASIVA RAO*

ABSTRACT. The concept of fuzzy transitive filters is introduced in
BE-algebras. Some sufficient conditions are established for every
fuzzy filter of a BE-algebra to become a fuzzy transitive filter. Some
properties of fuzzy transitive filters are studied with respect to fuzzy
relations and cartesian products.

1. Introduction

The notion of BFE-algebras was introduced and extensively studied
by H. S. Kim and Y. H. Kim in [4]. Some properties of filters of BE-
algebras were studied by S. S. Ahn and K. S. So in [1] and then by
H. S. Kim and Y. H. Kim in [4]. The concepts of a fuzzy set and a
fuzzy relation on a set was initially defined by L. A. Zadeh [8]. Fuzzy
relations on a group have been studied by Bhattacharya and Mukherjee
[2]. In 1996, Y. B. Jun and S. M. Hong [3] discussed the fuzzy deductive
systems of Hilbert algebras. In [5], the author introduced the notion
of fuzzy filters in BF-algebras and discussed some related properties.
Recently, the concept of fuzzy implicative filters [6] is introduced and
studied the properties of these filters in BFE-algebras. In [7], properties
of fuzzy filters and also normal fuzzy filters are studied in B FE-algebras.

In this paper, the notion of fuzzy transitive filters is introduced in
BFE-algebras. Some sufficient condition are derived for every fuzzy fil-
ter of a BF-algebra to become a fuzzy transitive filter. An extension
property is derived for fuzzy transitive filters of BFE-algebras. Some
properties of fuzzy transitive filters are studied. Properties of fuzzy
transitive filters are studied in terms of fuzzy relations and cartesian
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products. The notion of triangular normed fuzzy transitive filters are
introduced and some of the properties of these filters are studied.

2. Preliminaries

In this section, we present certain definitions and results which are
taken mostly from [4], [5], [6] and [8] for ready reference of the reader.

DEFINITION 2.1. [4] An algebra (X,=*,1) of type (2,0) is called a
BE-algebra if it satisfies the following properties:

1) xxz =1,

2) zx1=1,

3) 1xx ==z, and

4) xx(y*z)=yx* (zxz) forall x,y,z € X.

THEOREM 2.2. [4] Let (X,*,1) be a BE-algebra. Then we have

1) xx(yxx) =1 and

2) zx((zxy)xy)) =1

We introduce a relation < on a BF-algebra X by z < y implies
xxy = 1. A BF-algebra X is called self-distributive if = * (y * z) =

(zxy)*(xxz) for all z,y,z € X. A BE-algebra X is called commutative
if (zxy)xy=(yxz)*x foral z,y € X.

DEFINITION 2.3. [8] For any set X, a fuzzy set in X is a function
X — [0,1].

DEFINITION 2.4. [5] Let X be a BFE-algebra. A fuzzy set p of X is
called a fuzzy filter if it satisfies the following properties, for all z,y € X:
(F1) p(1) = p(z) and
(F2) p(y) = min{u(z), p(z *y)}.

DEFINITION 2.5. [5] Let p be a fuzzy set in a BFE-algebra X. For any
a € [0,1], the set po = {z € X | pu(x) > a} is called a level subset of X.

DEFINITION 2.6. [6] A fuzzy relation on a set S is a fuzzy set p :
SxS—10,1].

DEFINITION 2.7. [6] Let u be a fuzzy relation on a set S and v a fuzzy
set in S. Then p is a fuzzy relation on v if p(z,y) < min{v(x),v(y)} for
all z,y € S.

DEFINITION 2.8. [6] Let u,v be two fuzzy sets in a BE-algebra X.
The cartesian product of  and v is defined for all z,y € X as follows:

(nx v)(2,y) = min{u(z), v(y)}-
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3. Fuzzy transitive filters

In this section, the notion of fuzzy transitive filters is introduced
in BFE-algebras. Some properties of these fuzzy transitive filters are
studied. Some sufficient conditions are derived for any fuzzy filter of a
BE-algebra to become a fuzzy transitive filter.

DEFINITION 3.1. A fuzzy set u of a BFE-algebra X is called a fuzzy
transitive filter of X if it satisfies the following properties:

(1) u(1) = p(x),
(2) p(z*2z) > min{p(z*xy),u(y*z)} forall z,y,z € X.

EXAMPLE 3.2. Let X = {1,a,b,c} be a non-empty set. Define a
binary operation x on X as follows:

o Q| *
— = | =
— == 9ol
Q= Q oo
—Q 2 OO0

Then (X, *,1) is a BE-algebra. Define a fuzzy set u: X — [0,1] as

H(x):{(l) ifz=1

otherwise.
Then it can be easily verified that p is a fuzzy transitive filter of X.

PRrROPOSITION 3.3. Every fuzzy transitive filter of a BFE-algebra is a
fuzzy filter.

Proof. Let u be a fuzzy transitive filter of a BF-algebra X. Hence

py) = n(lxy)
> min{p(l*xz), u(z*y)}
= min{u(z), u(z *xy)}.

Therefore p is a fuzzy filter of X. O

The converse of the above proposition is not true. That is a fuzzy filter
of a BFE-algebra is not a fuzzy transitive filter as shown in the following:
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ExXAMPLE 3.4. Let X = {1,a,b,c,d} be a non-empty set. Define a
binary operation * on X as follows:

*x|1 a b ¢ d
111 a b ¢ d
all 1 b ¢ d
bl a 1 b a
c|ll a 1 1 a
dj1 1 1 1 1
Then it can be easily verified that (X,x,1) is a BE-algebra. Define a

fuzzy set p on X as follows:

u(z) = { 0.8, ifz=1

0.3, otherwise
for all x € X. Then clearly p is a fuzzy filter of X, but p is not a fuzzy
transitive filter of X since (b ¢) < min{u(b*d), pu(d * c)}.

We now derive some sufficient conditions for every fuzzy filter of a
BFE-algebra to become a fuzzy transitive filter.

THEOREM 3.5. Every fuzzy filter p of a BE-algebra X is a fuzzy
transitive filter if it satisfies the following condition for all x,y,z € X.

(T5) pu(2) = min{p(z x y), p(z * (y * 2)}.
Proof. Let p be a fuzzy filter of X such that the condition (75) holds
for all z,y,z € X. By interchanging y and z in condition (75), we get
u(y) = min{u(z* (2 xy)), p(z* 2)}
> min{p(s (2 ), ()}
> min{pu(z * y), u(z * 2)}.
Since p is a fuzzy filter, we get the following consequence:
p(x*z) = min{u(y), p(y  (z*2))}
= min{u(y), u(z * (y * 2))

= min{min{u(z *y), u(x * 2)}, u(y * 2)}
= min{u(z +y), py * 2)}.
Therefore p is a fuzzy transitive filter of X. O

THEOREM 3.6. Let u be a fuzzy filter of a BFE-algebra X which
satisfies the following condition, for all x,y,z € X:

p(z) = min{p(z), p(@ *y), p(y * 2)}.
Then p is a fuzzy transitive filter of X.
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Proof. Assume that the condition holds in X. Clearly p(1) > u(x)
for all z € X. Let x,y,z € X. Clearly u(y * 2) < pu((x*y) * (y * 2)).
Since p is a fuzzy filter, by the assumed condition, we get the following:

p(zxz) = min{p(z*y), p((z*y) * (z+2))}
min{yu(z + y), min{u(z * y), u((z * y) = (y * 2)) }}
),

>
= min{u(z +y), p((z +y) * (y* 2))}
> min{p(z *y), p(y * 2)}.
Therefore p is a fuzzy transitive filter in X. O

As a converse of the above theorem, it can be easily observed that a
fuzzy transitive filter of a BF-algebra can not satisfy the condition of
the Theorem 2.5. We now derive a sufficient condition for a transitive
filter of a BFE-algebra to satisfies the condition of the Theorem 2.5.

THEOREM 3.7. A fuzzy transitive filter p of a commutative BE-
algebra X satisfies the following condition for all x,y,z € X.
p((z o y) o (2 + 2)) = min{p(z « y), p((zxy) * (y * 2))}.

Proof. Let p be a fuzzy transitive filter of X. Hence u is a fuzzy filter
of X. Let z,y,2z € X. Consider (x*y)* ((z*y)* (zx2)) =t for brevity.
Then we get

p(t) > min{p((z*y) * (y*2)), p((y* 2) * (z+y) * (v 2)))}
= min{u((z*y) * (y*2)), u((z xy) * ((y * 2) * (v % 2)))}
= min{p((z *y) * (y*2)), u((z x y) * (2 + ((y* 2) x 2)))}
= min{u((z *y) * (y * 2)), p((x x y) * (x* ((z *y) xy)))}
= min{p((z *y) * (y* 2)), u((z xy) * ((z xy) * (v xy)))}
= min{p((z *y) * (y* 2)), u((z *y) * (z xy) * (v xy)))}
= min{u((z*y) * (y *2)), u((z xy) * 1))}
= min{u((z*y) * (y * 2)), (1)}

= wl(@xy) = (yx2)).
Since p is a fuzzy filter and from the above observation, we get
p((@*y)« (z+z)) = min{u(@*y), u((z*y) = ((zxy)* (xx2)))}
> min{u(zxy), p((@ +y) = (y = 2))}.
This is the complete of the proof. O

In the following theorem, an extension property for fuzzy transitive fil-
ters of BE-algebras is obtained.
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THEOREM 3.8. (Extension property for fuzzy transitive filters). Let
w and v be two fuzzy filters of a commutative BFE-algebra X such that
w(l) =v(1) and p C v (ie. p(x) <wv(x) for all z € X). If p is a fuzzy
transitive filter, then so is v.

Proof. Assume that p is a fuzzy transitive filter of X. Let x,y, z € X.
Then

v((y*2)x (zxy)x(xx2) = p

get

v

min{v(y * z), v((y x 2) * ((z * y) = (x * 2)))}
= min{v(y*z),v(1)}
v(y * 2)
> min{v(zxy),v((z*xy)* (y*2))}

v((xxy)* (x*2))

Hence by the above theorem, v is a fuzzy transitive filter of X. O

4. Cartesian products

In this section, the homomorphic images of fuzzy transitive filters
are studied in BFE-algebras. Some properties of fuzzy transitive filters
of BFE-algebras are also studied with respect to cartesian products and
fuzzy relations.

DEFINITION 4.1. Let f : X — Y be a homomorphism of BE-
algebras and y is a fuzzy set in Y. Then define a mapping puf : X —
[0,1] such that uf(x) = pu(f(x)) for all z € X.

Clearly the above mapping u/ is well-defined and a fuzzy set in X.
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THEOREM 4.2. Let f : X — Y be an onto homomorphism of BE-
algebras and p is a fuzzy set in Y. Then p is a fuzzy transitive filter in
Y if and only if uf is a fuzzy transitive filter in X.

Proof. Assume that p is a fuzzy transitive of Y. For any x € X, we
have 11 (1) = p(f(1)) = p(1') = p(f(x)) = p/ (x). Let z,y,2 € X. Then
(% 2) pu(f(zx 2))
= u(f(z)* f(2))
min{u(f () * f(y)), u(f(y) * f(2))}
= min{u(f(z*y)),u(f(y*2))}
= min{p/ (@ y), 1 (y* 2)}.
Hence pf is a fuzzy transitive filter of X. Conversely, assume that puf is
a fuzzy transitive filter of X. Let x € Y. Since f is onto, there exists

y € X such that f(y) = x. Then p(l') = p(f(1)) = p/ (1) > p/(y) =

w(f(y)) = p(x). Let z,y,z € Y. Then there exist a,b,c € X such that

f(a) =z, f(b) =y and f(c) = z. Hence we get

plr*z) = p(fla)* f(o)

= lflaxc)
f

(axc)

Vv

> min{u/ (axb), uf (b c)}
= min{u(f(a) * f(b), p(f(0) * f(c))}
= min{u(z *y), p(y * 2)}.
Therefore p is a fuzzy transitive filter in Y. O

Let p and v be two fuzzy sets in a BFE-algebra X. Then obviously p x v
is a fuzzy relation on X and hence a fuzzy set in X x X. For any two
BE-algebras X and Y, define an operation * on X x Y as follows:

(x,y) * (2',y) = (xx2',yxy) for all z,2’ € X and y,y €Y.
Then it can be easily observed that (X x Y, %, (1,1)) is a BE-algebra.

THEOREM 4.3. Let pu and v be two fuzzy transitive filters of a BE-
algebra X. Then p X v is a fuzzy transitive filter in X x X.

Proof. Let (z,y) € X x X. Since u,v are fuzzy transitive filters in
X, we get

(nxv)(1,1) = min{u(1),v(1)}
> min{u(z),v(y)} forall x,y € X
= (wxv)(z,y).
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Let (z,2'),(y,v'),(z,2") € X x X. Since p and v are fuzzy transitive
filters in X, we can obtain the following consequence.
(Lxv)((x,2") x (2,2") = (u x v)(z* z,2" % 2)
= min{u(x * 2),v(z’ * 2')}
= min{min{p(z «y), p(y » 2)}, min{v(2"+y"), vy 2') 1}
min{min{(z ), 12”5 )} mindy » =)o <)
(

=min{(p x v)(z xy, 2"« y'), (n x v)(y * 2,y *2)}
= min{(u x v)((z,2') * (y,9)), (1 x v)((y,y) * (z = 2))}.

Therefore p x v is a fuzzy transitive filter in X x X. O

DEFINITION 4.4. Let v be a fuzzy set in a BFE-algebra X. Then
the strongest fuzzy relation pu, is a fuzzy relation on X defined for all
z,y € X as follows:

p (@, y) = min{v(z), v(y)}.

THEOREM 4.5. Let v be a fuzzy set in a BE-algebra X and p, the
strongest fuzzy relation on X. Then v is a fuzzy transitive filter of X if
and only if u,, is a fuzzy transitive filter of X x X.

Proof. Assume that v is a fuzzy transitive filter of X. Then for any
(z,y) € X x X,
(@, y) = min{u(a), v(y)} < minfr(1), v(1)} = o (1,1).

Let (z,2), (y,9'), (2,2") € X x X. Then we get the following:

po((z,2") * (2, 2"))
= py(z* 2z, 2" * 2)
=min{v(z * 2),v(z' * 2')}
> min{min{v(z x y),v(y * 2)}, min{v(2’ * '), v(y x 2")}}
= min{min{v(z * y), v(z' xy)}, min{v(y x 2), v(y * 2')}}
=min{u, (zxy,2" ), o (y * 2,9 = )}
= min{p, ((z,2") * (¥,9)), i (4, 9') * (2, 2))}-

Therefore p, is a fuzzy transitive filter of X x X. Conversely, assume
that p, is a fuzzy transitive filter of X x X. Then

v(1) = min{r(1), (1)} = (1,1) > 1, (2,2) = minfv(z), v(z)} = v()
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for all x € X. Hence it yields that v(z) < v(1) for all z € X. Let
z,y,z € X. Then we have the following consequence.
vir*z) = min{v(zx*z),v(1)}
= py(r*xz1)
= m((z,1)x(z%1))
> min{uy,((z,1) = (y, 1)), i ((y, 1) = (2,1))}
= min{p,(zxy, 1), p(y* 2,1)}
= min{min{v(z *y),v(1)}, min{v(y * z),v(1)}}
= min{v(z*xy),v(y*z2)}.

Therefore v is a fuzzy transitive filter of X. O

5. Triangular normed fuzzification

It this section, the notion of triangular normed fuzzy transitive fil-
ters in BFE-algebras. Some sufficient conditions are derived for every
triangular normed fuzzy filter of a B FE-algebra to become a triangular
normed fuzzy transitive filter.

DEFINITION 5.1. Let I = [0,1]. Then by a t-norm 7', we mean a
function T : I x I — I satisfying the following;:
(1) T(z,z) = 1,
(2) y < z implies T'(z,y) < T(z, 2),
(3) T(z,y) = T(y,x), and
4) T(z,T(y,2)) =T(T(z,y),2) for all z,y,z € I.

Let I =[0,1) and T : I x I — I a function defined as follows:

Ton(x) = min{z, y} = {

Then clearly T}, is a t-norm on I. For any t-norm T on I, it can be easily
observed that T'(«, 8) < min{a, 8} for all o, 5 € I. For any t-norm T
on I, define Ay = {a € I | T(a,a) = a}. A t-norm T is continuous if
T is a continuous function.

z ifx<y
y y<zwx.

DEFINITION 5.2. A fuzzy set p in a BFE-algebra X is said to satisfy
imaginable property if T'(p(x), u(x)) = p(z) for all x € X.

DEFINITION 5.3. A fuzzy set u of a BE-algebra X is called a fuzzy
filter of X with respect to a t-norm T' (simply called T-fuzzy filter) if it
satisfies:
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(1) u(l) > p(x) for all z € X,
(2) uy) = T(p(x), p(z * y)} for all 2,y € X.

DEFINITION 5.4. A fuzzy set pu of a BFE-algebra X is called a fuzzy
transitive filter X with respect to a t-norm T (simply called T-fuzzy
transitive filter) if it satisfies:

(1) u(l) > p(x) for all z € X,
(2) wlx*xz)>T(u(zxy),u(y *2)} for all z,y,z € X.

PROPOSITION 5.5. Every T-fuzzy transitive filter of a BFE-algebra is
a T-fuzzy filter.

Proof. Let p be a T-fuzzy transitive filter of F. Let x,y € X. Then
p(y) = p(lxy) = T(p(l*z), p(z*y)) = T(u(x), p(z +y)). Hence pis a
T-fuzzy filter of X. O

In general, the converse of the above proposition is not true. However,
in the following, we derive some sufficient conditions for every T-fuzzy
filter of a BE-algebra to become a T-fuzzy transitive filter.

THEOREM 5.6. Every T-fuzzy filter i of a BE-algebra X is a T-fuzzy
transitive filter if it satisfies the following condition for all x,y € X.

(TH) w(y) = pl@ * (z xy))
Proof. Let p be a T-fuzzy filter of X such that the condition (T'F})
holds for all =,y € X. Let x,y,z € X. Then we get the following:
plexz) = T(u(y), ply = (x* 2)))
T(u(y), wl(z = (y * 2)))
T(u(y), uly * 2))
T(p(z = (z xy)), ply * 2))
T(p(w * y), ply * 2)).
Therefore p is a T-fuzzy transitive filter of X. ]

(AVARAVARLY]

THEOREM b5.7. Every T-fuzzy filter u of a BE-algebra X is a T-fuzzy
transitive filter if it satisfies the following condition for all x,y,z € X.

(TF) p((@y) * z) = p( = (y * 2)).
Proof. Let u be a T-fuzzy filter of X such that the condition (T'F3)
holds for all z,y,z € X. Let z,y,z € X. Then we get the following:
plrxz) = p(z)
= T(uzxy), p((z *y) * 2))
T(p( = y), p(a * (y x 2)))
Tz *y), ply  2)).

(AVARAYS
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Therefore p is a T-fuzzy transitive filter of X. O

LEMMA 5.8. Every imaginable T-fuzzy transitive filter of a BE-
algebra X is order preserving.

Proof. Let p be a T-fuzzy transitive filter of X. Let z,y € L be such
that x <y. Then x xy = 1. Hence we get the following:

wy) = pl=*y)

> T(p(lxx), p(z*y))
= T(p(z), (1)) = T(p(x), p(x))
= p(x).
Therefore p is order preserving. O

PROPOSITION 5.9. Every fuzzy transitive filter is a T'-fuzzy transitive.

Proof. Let p be a fuzzy transitive filter of a BF-algebra X. For
x,y,z € X, we have
p(z * z) > min{p(z * y), p(y * 2)} = T(u(@ *y), p(y * 2)).
Therefore p is a T-fuzzy transitive filter in X. O

The converse of the above proposition is not true. However, we derive a
sufficient condition for every T-fuzzy transitive filter to become a fuzzy
transitive filter.

THEOREM 5.10. Every imaginable T-fuzzy transitive filter of a BE-
algebra X is a fuzzy transitive filter.

Proof. Let p be an imaginable T-fuzzy filter in X. Let z,y,2 € X.
Then clearly p(z * z) > T'(u(z *y), u(y * z)). Since p is imaginable and
min {u(x *y), u(y * 2)} < plx*xy), u(y = z), we get the following:

min{u(z * y), p(y = 2)}

= T(min{pu(x * y), p(y * 2) }, min{u(z * y), u(y * 2)})

< T(min{p(z * y), u(y = 2)}, u(y * 2)})

< T(u(z *y), my * 2)})

< min{p(x *y), p(y = 2)}.
Hence T'(u(x xy), u(y * z)) = min{u(z * y), u(y * 2)}. Thus

e % 2) = Tl * ), ply * 2)) = minfu(o = y), uly = 2)}.

Therefore p is a fuzzy transitive filter of X. O
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DEFINITION 5.11. Let X and X’ be any two set and f : X — X' be
a function. If v is a fuzzy set in f(X), then the fuzzy set p in X defined
for all x € X by

u(z) = v(f(z))
is called the pre-image of v under f and is denoted by f~!(v). Clearly
fw) =vof.

THEOREM 5.12. Let f : X — Y be an onto homomorphism of BE-
algebras. If v is a T-fuzzy transitive filter of Y, then f~'(v) is a T-fuzzy
transitive filter of X. Moreover, if v satisfies the imaginable property
then so does f~1(v).

Proof. For any z € X, f~1(v)(1) = v(f(1)) = v(1) > v(f(x)) =
f~()(z). Let ,y,2 € X. Then
FHW)@#2) = v(f(zxz2)) = v(f(z)* f(2)) = T(v(f(2) *a), v(a* f(2)))

for some a € Y. Since f is onto, there exists y, € X such that f(y,) = a.
Now

Fr)exz) = T(f(x)*a),v(ax f(2)))
= Tw(f(x)* f(ya),v(f(ya) * f(2)))
(w(f
1

Since a is arbitrary, this inequality holds for all y € X. Hence it yields

7AW@ 2) 2 T(f 7 )@ y), [ @) (y * 2)).

Therefore f~1(v) is a T-fuzzy transitive filter of X. Suppose v satisfies
the imaginable property. Then we get

T(f~ () (), 1 (v)(2) = T(w(f(2)), v(f(2)) = v(f(2)) = [~ (v)(2).
Therefore f~!(v) satisfies the imaginable property. O

DEFINITION 5.13. Let X and X’ be any two sets and f: X — X’
be any function. If p is a fuzzy set in X, then the fuzzy set v in X’
defined for all x € X’ by

va)= sup pt)
tef~1(x)
is called the image of p under f and is denoted by f(u).

We say that a fuzzy set p in X has the sup property if, for any subset

A of X, there exists ag € A such that u(ag) = sup u(a).
acA
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THEOREM 5.14. Let f : X — Y be a homomorphism of a BE-
algebra X onto a BE-algebra Y. Let p be a T-fuzzy transitive filter of
X which has the sup property. Then the image of i under f is a T'-fuzzy
transitive filter of Y.

Proof. Since 1 € f~1(1), we get f(u)(1) = sup u(t) = u(1) > u(x)

tef~1(1)
for all x € X. Hence f(p)(1) > sup u(t) = f(u)(a) for all a € Y.
tef~(a)
For any a,b,c € Y, let 7, € f~!(a),z, € f~1(b) and z. € f~1(c) be
such that p(ze * xz.) = sup  p(t),p(zp xz.) = sup p(t) and
tef~—1(axc) tef~1(bxc)
w(xg *xp) = sup  u(t). Then we get the following consequence:
tef—1(axb)
faxe) = s )
tef—1(axc)
= (zq* )
> T(p(xa * zp), p(zp * c))
= T( sup p(t), sup u(t))
tef—1(axb) tef—1(bxc)
= T(f(u)(axb), f()(b*c)).
Therefore f(u) is a T-fuzzy transitive filter of Y. O

DEFINITION 5.15. Let o and v be two fuzzy sets in a BFE-algebra X.
Then the T-product of p and v is defined by (uxv)r(x) = T(u(z), v(x))
for all z € X

DEFINITION 5.16. Let T and S be two ¢t-norms on I = [0,1]. Then
the t-norm S is said to dominate the t-norm T if for all «, 8,7, € [0, 1],
the following satisfies:

S(T (e, ), T(8,0)) = T(S(a, ), 5(7,0))

THEOREM 5.17. Let p and v be T-fuzzy transitive filters of a BE-
algebra X. If a t-norm S dominates T, then the produce (u X v)g is a
T'-fuzzy transitive filter of X.

Proof. For any x € X, we can get that (u x v)g(1) = S(u(1),v(1)) >
S(p(z),v(z)) = (nx v)s(x). Let x,y,z € X. Then

(nxv)s(xx2) S(pu(x + 2), vz * 2))

S(T(p( * ), mwly * 2)), T(w(x * y),v(y * 2)))
(
(

AVARLY,

T(S(u(z *y),v(z*y)); S(u(y * 2),v(y * 2)))
(nxv)s(x*y), (1 xv)s(z*y)).

Il
S
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Therefore (u x v)g is a T-fuzzy transitive filter of X. O
References

[1] S. S. Ahn and K. S. So, On ideals and uppers in BE-algebras, Sci. Math. Japo.

(8]

Online e-2008, 351-357.

P. Bhattacharya and N. P. Mukherjee, Fuzzy relations and fuzzy groups, Inform.
Sci. 36 (1985), 267-282.

Y. B. Jun and S. M. Hong, Fuzzy deductive systems of Hilbert algebras, Indian J.
Pure Appl. Math. 27 (1996), no. 2, 141-151.

H. S. Kim and Y. H. Kim, On BE-algebras, Sci. Math. Japo. 66 (2007), no. 1,
113-116.

M. Sambasiva Rao, Fuzzy filters of BE-algebras, International Journal of Mathe-
matical Archive 4 (2013), no. 6, 181-187.

M. Sambasiva Rao, Fuzzy implicative filters of BE-algebras, Annals of Fuzzy
Mathematics and Informatics 6 (2013), no. 3, 755-765.

M. Sambasiva Rao, On fuzzy filters of BE-algebras, Annals of Fuzzy Mathematics
and Informatics 7 (2014), no. 2, 229-238.

L. A. Zadeh, Fuzzy sets, Inform. Control. 8 (1965), 338-353.

*

Department of Mathematics

MVGR College of Engineering

Vizianagaram, Andhra Pradesh 535 005, India
E-mail: mssraomaths35@rediffmail.com



