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Introduction to Intuitionistic L-fuzzy Semi Filter (ILFSF)
of Lattices
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Abstract—We develop a construction of an intuitionistic
L-fuzzy semi filter by extending the concept of L-fuzzy semi
filter based on Intuitionistic L-fuzzy Lattices. In this paper we
establish some fundamental properties of Intuitionistic L-fuzzy
semi filter.

Index Terms—Fuzzy subset, L-fuzzy subset, Intuitionistic
L-fuzzy subset, I ntuitionistic L-fuzzy semi filter.

I. INTRODUCTION

In 1965, Lofti A. Zadeh [5] introduced the notion of a
fuzzy subset of a set as a method for representing uncertainty
in real physical world. The concept of intuitionistic fuzzy set
was introduced by Atanassov.K.T [1] as a generalization of
the notion of fuzzy set. Palaniappan.N and et.al [4] defined
the Intuitionistic L-fuzzy ideal and the homomorphism of
Intuitionistic L-fuzzy ideal and established some results
related to that. Due to the importance of semi filters in the
classical representation theory, the main purpose of this
paper is to study the generalization of these concepts for
intuitionistic L-fuzzy sets. The main motivation in this work
is to introduce the concept of Intuitionistic L-fuzzy semi filter
and prove some results on these.

II. PRELIMINARIES

In this section, some well-known definitions are recalled.
It will be necessary in order to understand the new concepts
introduced in this paper
Definition 2.1

A fuzzy set A in X is defined as the set of ordered pairs
A= % U, (X) ) xeX}, where pa: X —[0, 1] is the
membership function.

Definition 2.2

Let X be a non-empty set L = (L, <, A, V) be a lattice with
least element 0 and greatest element 1. An L-fuzzy subset A
of Xis a function A: X—L

Definition 2.3

An Intuitionistic fuzzy set (IFS) A in a non-empty set X is
defined as an object of the form

A={<X,IUA(X), V(X)) xe x} where g1, : X— [0, 1] is
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the degree membershipand ¥, : X— [0, 1] is the degree of
non-membership of the element x € X satisfying 0 <
Ha(X)* 7a(x)= 1.
Definition 2.4
A function N: L — L is an involutive order reverse
operation if N [N (a)] =aand a< b iff N (b) <N(a)
Definition 2.5

Let (L, <) be a complete lattice with least element 0 and
greatest element 1 and an involutive order reversing
operation N: L — L. Then an Intuitionistic L—fuzzy subset
(ILFS) A in a non-empty set X is defined as an object of the
form A={<X,,uA(X), yA(x)>/xg X} where gz, : X — L is
the degree membership and y, : X — L is the degree of
non-membership of  the element X € X

satisfying s, (X) < N(y,(X))-

Definition 2.6
A subset (§ <) of a poset (P, <) is said to be semi — filter if
for xe § ye P, X<y implies ye S
Definition 2.7
An L — fuzzy semi filter on P is a function p: P — L such
that for X, ye P, X<y = H(X) S 1 (Y).
Definition 2.8

Let X and X’ be any two sets. Let f: X — X’ be any
function and let A be IFS in X, V is IFS in f(X) = X’, defined

a4 (y) = Sup py(x) a0 x (y) = Inf ()
ef ef

for all xe X and ye X’. A is called a pre image of V under f
and is denoted by ' (V)

III. INTUITIONISTIC L-Fuzzy SEMI FILTER

Definition 3.1

An Intuitionistic L-fuzzy set of a Lattice is called as an
Intuitionistic L-fuzzy semi filter whenever X <y, we have

,UA(X)S/UA(V) and 7a(X)Z27a(Y)

Definition 3.2

An Intuitionistic L-fuzzy set of a Lattice is called as an
Intuitionistic L-fuzzy semi ideal whenever X <y, we have

ﬂA(X)ZﬂA(y) and 7A(X)SyA(y)

Definition 3.3
Let L, and L, be any two Lattices. Then the function
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f: Ly > L,is said to be a homomorphism if
a) f(xvy)=1fx) v f(y)
b) f(xAy) =1(X) A f(y)
Definition 3.4

For every Intuitionistic Fuzzy set A we define
CA)={<x,K L>/x€eX}

h K = d L = i X
where max /L, (x) an min y,, (x)
and | A = (< x k I» / x € X

where k = I)I(ll)%l 7a(X) and1= I{(lg(X‘uA(X)

Theorem 3.1

The union of two Intuitionistic L-fuzzy semi filters is an
Intuitionistic L-fuzzy semi filter.
Proof: Let A and B be two Intuitionistic L-fuzzy semi

filters that is A={<X,,UA(X), VA(X)>/X€ X} and if X <y,
weave 4, (), (y) 0 7,(3)27,()

B={(xu5(X). 75(x))/xe X} and if x <y,

we have g1, (X) < g, (y)and vp(X) =V g(y)
Now
AUB = {<X, Uy (X)V g (X)s 74(X) A 75 (x)>/ XE X}

TOprover 1, (x)V 4y (X)= 14(Y) v 5(Y)

We know that 2, (X)V g5 (X)=5Up { gz, (x)> ttg(X)}
If sup { g1, (X)> tg(X)} = pa(X) then g, (X) < sup
Laa(y): s (y)}

Since  sup { u,(y), ws(y)} = un(y)then u,(x)) <
#(y) andifsup {1, () p5(y) 3= g (y)
then 42, (X) < 1, (Y) S pt (¥) = ta(X) S pa(Y)-

Alsoifsup { 1, (X), g (X)} = g (X)thenalso pp(x) <
sup {1, () #5(y) -

Thus g2, (X)V 15 (X)< 24 (Y)V 2o (y)-
Similarly one can prove that

a(X)A 7 ()2 7a(¥)A 7 (Y)
Hence the union of two Intuitionistic L-fuzzy semi filters
is an Intuitionistic L-fuzzy semi filter.

Theorem 3.2

The intersection of two Intuitionistic L-fuzzy semi filters is
an Intuitionistic L-fuzzy semi filter if one is contained in the
other.

Proof: Let A and B be two Intuitionistic L-fuzzy semi
filters.

That is A:{<x,ﬂA(x), VA(X)>/X€ X} and if X<y,
wehave z1, (x)< g1, (y) and y, (x)27,(y)
B={(xu5(X). 75(x))/ xe X} andifx<y,
we have 15 (X)< gy (y)and yg (%) 75 (y)
ANB = {<X, 1, () At (X)s 7a(X)V 75 (X)>/XEX}
Let A c B then Up(X)= ﬂB(X)) and ;/A(x)z ;/B(x).

IfBC Athen gy (x) < a1, (X)and g (X) >va(X)
Now p1g (X)=Inf { g1, () g5 (y) 3 for st (X)< gy (y)and
Ha (X)S 3 (X) S ta(Y) = Mg (X)= 1a(Y)

Thus Ha(X) At (X) < g, (y) A Hg(Y)

Similarly one can prove that

72 (v 76 (X) 2 74(y) v 76 (Y)

Hence the intersection of two Intuitionistic L-fuzzy semi

filters is an Intuitionistic L-fuzzy semi filter.

Theorem 3.3

If X is a lattice, then the union of a family of all
intuitionistic L-fuzzy semi filters of X is a intuitionistic
L-fuzzy semi filter

Proof: Let A= {Ai/i e |} be a family of ILFSF of a lattice
X, then

A= (<X sup [y (X) ]+ inf [y, (x)] >/ X€EX}
Letx<y
Clearly sup |:/uAi (x)} < sup |:lUAi (y)] for
SUP [ty (X)s Hao (X)5 o ]Z SUP [fan (Y)s fpa (Y)s o]
Also inf [, (x)]zinf [ 7, (y)] for
inf [V (%), Ve (%), o] 2 inf [V (y), v (Y)s -]
Thus whenever X <Y, sup [,uAi (x)]i sup I:/uAi (y)} and

inf [V (X), Vi (%), o] 2 inf [V (y), v (Y)s -]

Hence A = U A is an intuitionistic L-fuzzy semi filter
iel

Theorem 3.4

The homomorphic image of an intuitionistic L-fuzzy semi
filter (ILFSF) of a lattice L, is an intuitionistic L-fuzzy semi
filter (ILFSF) of a lattice L,

proof: Let L, and L2 be any two lattices.

Let f: L; — L, be a homomorphism.

Then (i) f (x v y) =1f(X) v f(y)

(i) f (x A y) =f(X) A f(y)
Let A be an ILFSF of X
That is, if X <y, we have /UA(X) gluA(y) and

a(X)27a(Y)
Let B=f (A) ’
then B= {<1(9, 4 (1) 76 ((0) >0 € L}
TO PROVE: B is an ILFSF
That is, if f(x) < f(y) then 4 (f(x))< p, (f(y))and
Ve (F(X)2 75 (f(y))clearly B is an ILFSF of L,
Let f(x) < f(y)
#s(FOO)Y e (F()) =4 (X)V 2 (y)
[since 1, (X) = 415 (£ (%))]
= p,(y) [since Ais an ILFSF ]
= Mg ( f (Y))

Thus g, (f(x)< g (f(Y))
Also
Yo (F00)AVBEW) = 74 (X)A 74(Y)
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[since , (x)= 75 (f(¥)]
= 7A(y)
=7 (f(y)

Therefore 4, (f(x) = 75 (f(y))

Thus if
f(x) <f(y) then 4, (f(x)) < p5(f(y))and

e (T(0) 2 7 (f(9)
Hence B is an ILFSF of L,

Theorem 3.5

The complement of an Intuitionistic L-fuzzy semi filter is
an Intuitionistic L-fuzzy semi ideal

proof:  Let A:{<X91UA(X)9 7A(x)>/ Xe X} be an
Intuitionistic L-fuzzy semi filter that is and if x <y,
we have ﬂA(X) < ,UA(V) and
7a (92 7.(y) (M

Now the complement of A is defined by

A = (<x, 7,(X): i (X)>/ XEX)

Here 425(X)= 7, (x)and 7,00 = 1, (¥
From 1 it is clear that
7,&()() < 7A(y) and 15 (X)= pz(y)
Thus if X<y
wehave 7,0 < 74(Y) and 1,02 fx(y)
Therefore A is and Intuitionistic L-fuzzy semi ideal

Theorem 3.6

If A is an Intuitionistic L-fuzzy semi filter then C(A) and
I(A) are also Intuitionistic L-fuzzy semi filters

proof:  Let A:{<x,#A(x), ;/A(x)>/Xe X} be an
Intuitionistic L-fuzzy semi filter that is and if X<y, we have
IUA(X) = :uA(y) and 7a(X)27a(Y)

Consider

C(A) = {<x K, L)>/X€ X}

where K = I?S(XIUA(X) and L= I)I(ll)? 7a(X)

and 1(A)={<x k I)>/x€ X}

here k= mi I =
where rgl)%’l }/A(X) and I?S(XIUA(X)
Letx,ye C(A) and X<y

From the definition of C(A), all members of C(A) have the
same membership degree K

Thus if X<y, 1, (X)= u,(y)=K
Similarly x <y implies y, (x) = y,(y)=L

Here we have the case of equality
Hence C(A) is an ILFSF
Similarly one can prove that I(A) is also an ILFSF
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