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Abstract—The concept of lattice plays a significant role in mathematics and other domains where
order properties play an important role. In fact, a Boolean algebra, which is a special case of a Lattice, is
of fundamental importance in Computer science. The notion of Fuzzy sets as an extension of Crisp setsis
a model to handle uncertainty in data. Following it, the notions of fuzzy lattices have been introduced by
many researchers[1, 11]. One of the approachesis the introduction of a fuzzy partially ordered relation
on a crisp set which satisfies the lattice property. Intuitionistic fuzzy sets [2] are generalisations of the
notion of fuzzy sets. So far the notion of Intuitionistic fuzzy lattices has neither been introduced nor
studied. In this paper, we introduce the notions of intuitionistic fuzzy lattices, intuitionistic fuzzy Boolean
algebra and study their properties. In this process, we provide an alternate definition of antisymmetric
property of intuitionistic fuzzy relations and compare it with the existing ones.

Keyword- Intuitionistic fuzzy set, Intuitionistic fuzzy relation, Intuitionistic fuzzy lattice, Intuitionistic fuzzy
Boolean algebra

I. INTRODUCTION

The notion of fuzzy sets[ 13] and that of fuzzy relations[14 ] have been introduced as extensions of crisp sets
and crisp relations to model uncertainty in data and information. The concepts of intuitionistic fuzzy sets[2] and
intuitionistic fuzzy relations [3, 5, 6, 7, 8, 9] are further extensions in this direction and these notions generalise
the notions of fuzzy sets and fuzzy relations respectively. The special types of relations like equivalence relations
and partialy ordered relations have important applications in mathematics. The notions of lattices in general and
that of Boolean algebra in particular have important role in Computer science and rely on partially ordered
relations. The concept of fuzzy lattice has been introduced in many ways [1, 11]. Perhaps the most natural
approach among all these by defining a partialy ordered fuzzy relation over a crisp set is due to Tripathy et a
[12]. Most importantly, besides the study of several special types of fuzzy lattices, they have introduced the
concept of fuzzy Boolean algebra. The study of various types of intuitionistic fuzzy relations has been done in
literature [3, 5, 6, 7, 8, 9]. In this paper we introduce the notions of intuitionistic fuzzy lattice, intuitionistic fuzzy
Boolean algebra and study their properties and also properties of some specia type of such lattices.

Il. FUZZY LATTICESAND FUZZY BOOLEAN ALGEBRAS
A. Fuzzy Lattices
We first introduce some preliminary definition, which shall be used to define fuzzy lattices.

Definition 2.1.1: A fuzzy binary relation R on a set X is a fuzzy partial ordering if and only if it is fuzzy
reflexive, fuzzy antisymmetric and fuzzy transitive under any fuzzy transitivity.

Here, we shall confine ourselves to the max-min transitivity only. There are several other definitions of
fuzzy trangitivity.

Definition 2.1.2: Let R be a fuzzy partia ordering defined on a set X. Then, for any element x € X, we
associate two fuzzy sets. Thefirst oneis the dominating class of x( [10]) denoted by RZ[X] and is defined as

(2.1.0) R (Y)=R(XY),

wherey € X. In other words, the dominating class of x contains the members of X to the degree to which they
dominate x.
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The second one s, the class dominated by x ([10]), denoted by FL_[X] and is defined as

wherey € X. We have, the class dominated by x contains the elements of X to the degree to which they are
dominated by x.

Definition 2.1.3: An element X € X isundominated if and only if R(x,y) =0foralye X andx #y. X issad
to be undominating if and only if R(y, x) = 0for al y € X and x=y.

Definition 2.1.4: For acrisp A of X on which afuzzy partial ordering R is defined, the fuzzy upper bound set
of A isthe fuzzy set denoted U (R, A) and is defined by ([10])

(2.1.3) UR A =Ry -

xeA

Definition 2.1.5: For acrisp subset A of aset X on which a fuzzy partia ordering R is defined, the fuzzy lower
bound set for A isthe fuzzy set denoted by L(R,A) and is defined by

(2.1.4) LR A) =Ry -

xeA

Definition 2.1.6: The least upper bound of A with respect to the fuzzy partial ordering relation R is a unique
element x in U (R, A) such that

(2.1.5) U(R,A)(x)>0and R(x,y) >0,

for all elementsy in the support of U (R, A) .

Note 2.1.1: If there are two such elements x and y then by (2.1.5) we have R(X, y) > 0and R(y, x) > 0.
So, by the antisymmetric property x =y.

Definition 2.1.7: The greatest lower bound with respect to the fuzzy partial ordering relation R is a unique
element x in L(R, A) such that

(2.1.6) L(R, A)(x) >0and R(y,x) >0,

for all elementsin the support of L(R,A).

Definition 2.1.8: A crisp set X on which a fuzzy partial ordering R is defined is said to be a fuzzy lattice if and
only if for any two element set {x, y} in X, the least upper bound (lub) and the greatest lower bound (glb) exist
inX.

We denote thelub of {x,y} by X vy andtheglbof {x,y} by X A Y.

Many properties of fuzzy lattices defined this manner are established in [12].

B. Fuzzy Boolean algebra

Boolean algebras have an important role in the application areas like computer since. It is a special kind of
lattice. So, obviously one can expect fuzzy Boolean algebra to be considered as a special case of fuzzy lattice.
We define it below ([12]).

Definition 2.2.1: A complemented distributive fuzzy lattice is called afuzzy Boolean algebra.

Definition 2.2.2: Let B = (B, A, v, 0,1 ") beafuzzy Boolean algebra For any two elementsaand bin B,
we define the operation ring sum denoted by @ as

(221 a®b=(arb’)v(a Ab).

Definition 2.2.3: In any Fuzzy Boolean dgebraB = (B, A, v, 0,1, '), aring product © isdefined by

(2.2.2) aOb =aaAb, VabeB

Definition 2.2.4: A complemented distributive fuzzy lattice B with the binary operation @ and © is a fuzzy
Boolean ring with identity 1.

Definition 2.2.5: Let (L, A, V) be a fuzzy lattice with a lower bound 0. An immediate successor of 0 is
called an atom.
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Definition 2.2.6: Let (L, A, V) be afuzzy lattice with an upper bound 1. An immediate predecessor of 1 is
called an antiatom.

Definition 2.2.7: Let (L, A, V) beafuzzy lattice. An element ae L issaid to bejoin irreducible if
(2.2.3) a=ava=a=ao0ra=a,.

Definition 2.2.8: An element ain afuzzy lattice (L, A, v) issaid to be meet irreducible if
(2.2.4) a=ava=a=ao0ra=a,.

1. INTUITIONISTIC FUZZY LATTICES

We generalise the notion of fuzzy lattices introduced by Tripathy and Chaudhury ([12]) to the setting of
intuitionistic fuzzy lattices in this section. As is well known fuzzy sets are special cases of intuitionistic fuzzy
sets. Hence intuitionistic fuzzy sets have better modeling power than the fuzzy sets. Similarly, intuitionistic
fuzzy lattices are more genera than the fuzzy lattices. First we introduce some definitions which we define
below:

Definition 3.1: Anintuitionistic fuzzy relation is an intuitionistic fuzzy subset of X x Y; that is R given by

3.1 R={<(X,¥), U (X, ¥),Vr(X, Y) > /xe X,ye Y},

where

Ur: Ve X XY —[0,]],
satisfy the condition 0< 1, (X, ¥) + Vg (X, Y) <1, forevery (X,y)e X XY.
Definition 3.2: We say that an intuitionistic fuzzy relationsR is
(32)  reflexive, if for every x e X, ug(X,X) =1and v4(X,X) =0.
(33) irreflexive, if for someXe X, s (X, X) #1or v4(X,X) #0.
(34)  antireflexive, if for every Xe X, tg(X,X) =0and v (x, x) =1.
(35)  symmetric, if for every (X, y)e X x X
He (X, Y) = e (Y, X) and v (X, y) = Ve(Y, X).
In the opposite case we say R is asymmetric.
(3.6)  Perfect antisymmetric if for every (X, y)e X x X with X # Yand
He(X,Y) > 00r (1e(x y) =0and vi(X, y) <1)then
Ue(X, y)=0and ve(x y) =1

(3.7) trangitiveif Ro Rc R, where o is max-min and min-max composition, that is
U (X, 2) 2myax[min{/,1R(x, Y) s te (X, y)}} and
Va(x2) < min [ max {ve (%,y) , v (¥, 2)}].

Note 3.1: The definition of perfect antisymmetric given in (3.6) is equivalent to the following: an intuitionistic
fuzzy relation R is perfect antisymmetric if for every (X, y)e X x X
(Ur(%,y)>0and w(y,x) > 0) or (ve(x y) <1

(3.8)
and vo(y,x) <) = x=y.

Observation 3.1: First we see that when X is a fuzzy set, vq(X,y) =1-ps(X,y) and v, (y,X) =

1-p, (Y, X). So that the second half of condition (3.8) reduces to the first part and so we get the corresponding
definition of antisymmetry of fuzzy set.

Observation 3.2: Next, we note that when first half of condition (3.8) is true the second half follows. But, when
the second half holds, we get that £/ (X, y) = 0and (Y, X) = 0. So, the first half does not follow. To be
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precise, the second half covers the cases (X, y) =00r u; (Y, X) = 0. So, we cannot do away with any of
the partsin (3.8).
Observation 3.3: Finaly, we shall show that (3.6) and (3.8) are equivalent.
(i) Proof of (3.8) = (3.6)
We have (3.8) is equivalent to
(x# y) = —(#x(x y) > 0and sy, X) > 0)
and —(v,(X, y) <land vg(y, X) <1).

In (3.9) '—" is the Boolean negation. In addition if (X, y) > 0thenfrom the first expression
of RHSwe get (Y, X)=0.

(3.9)

From the second expression on the RHS we get either both V,(X, y) =1and v, (Y, X) =1 or one of
these is equal to 1 and the other is not. But in this case as U5 (X, Y) > 0, we cannot have v (X, Y) =1.So, we
have V,(Y, X) =1.Hence, in any case we get V(X y) =1.

On the other hand suppose (X, Y) = 0and v (X, ¥) <1.Then from the second expression on the
RHS of (3.9), we must have V5 (Y, X) =1. Hence, (Y, X) =0.

(ii)Proof of (3.6) = (3.8)
Suppose X # Y. Then we have two cases.
Case-l: ts(X,y)>0.

In this case we have (Y, X) = 0Dby (3.6). Also v (Y, X) =1.So that RHS of (3.9) istrue.

Case-2: ls(X,Y) =0.Theneither vi(X, y) =10r vi(X,y) <1.
If vg(X,y) =1thenp,(X,y) =0.So,RHSof (3.9)istrue.

On the other hand if v (X,Y) <1then by (3.6) py (Y, X) = 0and v, (Y, X) =1.So, RHS of (3.9) istrue.
Definition 3.3: An intuitionistic fuzzy relation R on X is said to be al intuitionistic fuzzy partially ordered
relation if R isreflexive, perfect antisymmetric and transitive; that is (3.2), (3.6) and (3.7) hold.

Definition 3.4: Let X be a set with an intuitionistic fuzzy partial ordered relation ‘R’ defined over it. Then (X,
R) iscaled anintuitionistic fuzzy partially ordered set.

Definition 3.5: When a intuitionistic fuzzy partial ordering in defined on a set X, two intuitionistic fuzzy sets
are associated with each element x in X. Thefirst is called the dominating class of x. We denote it by FL_[X] and

is defined by
(3.10) YE lyy 1ff 2 (% Y)>00r{ i (%, y) =0and v, (% y)<3.

The second is called the class dominated by x. we denote it by RS[X] and is defined by

(3.112) YE tpgy 1T i (Y, X)>00r{ i (Y, X) =0and v (y, X)<T.
Definition 3.6: An element x € X isundominated if and only if
(3.12) U (X, y) =0 and v, (X, y) =1foralyeX andy=x

An element X € X isundominating if and only if
(3.13) U (Y, X) =0 and vg(y, x)=1for dl ye X and y # Xx.

Definition 3.7: For acrisp subset A of aset X on which an intuitionistic fuzzy partial ordering R is defined, the
intuitionistic fuzzy upper bound for A in the intuitionistic fuzzy set denoted by U (R, A) and is defined by
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(3.14) U(R A=) Ry

xe A

when ‘(] denotes intersection of intuitionistic fuzzy sets.

Definition 3.8: Let A be an intuitionistic fuzzy set. Then by the support set of A, We mean all elements ‘x’ for
which gz, (X) > 0 or {u,(x)=0and v,(x) <1}.

Definition 3.9: For acrisp subset A of aset X on which an intuitionistic fuzzy partial ordering R is defined, the
intuitionistic fuzzy lower bound for A isthe intuitionistic fuzzy set denoted by L(R,A) and is defined by

(3.15) L(RA) =[] Ry

xe A
Definition 3.10: The least upper bound of A with respect to the intuitionistic fuzzy partial ordering relation R is
aunique element x in support set of U (R, A) such that

(3.16) Forall othery insupport setof U (R A) (X, Y) > 00r{us(x y)=0and vy (x y) <1].

Definition 3.11: The greatest lower bound of A with respect to the intuitionistic fuzzy partial ordering relation
R isaunique element x in the support set of L(R, A) such that

(3.17) For al other y in the support set of L(R, A) u(y,X) > Oor{,uR(y, x)=0and v (y,X) < 1}.

Note 3.2: The uniqueness of x in definitions 3.10 and 3.11 follows from the intuitionistic fuzzy antisymmetric
property of R. We provide the proof for 3.10. The case of 3.11 issimilar.

Suppose that there are two such elements x and z. Then there are three cases.
Case (i) If both x and z satisfy 41, g 5 (X) > 0@nd g1, 4 (2) > 0 then £, (X, 2) > 0and z,(z,X) > 0. So,
by antisymmetric property x = z.
Case (i) If both satisfy g g p(X)=0,V (X)) <land g g (2) =0,V ga(2)<1 then from
Vira (X <land v, g, (2) <lwegetx =z
Case (iii) If g g 2 (X) >0, g(z,X) >0 (whichimpliesvg(z,x) <1) and £ g 4 (2) =0,V (g 4(2) <1
(whichimpliesv (x,2) <1) . So, fromv(z,X) <1and vg(z, X) <1 we get by antisymmetry that x = z.

Definition 3.12: A crisp set X on which a intuitionistic fuzzy partial ordering R is defined is said to be an
intuitionistic fuzzy lattice if and only if for any two element set {x, y} in X, the least upper bound (lub) and
greatest lower bound (glb) existin X.

Wedenote the lub of {x, y} by XV Yy andglbof {x,y} by XA Y.
Example3.1: Let X={a, b, ¢, d, €}. We define an intuitionistic fuzzy relation R over X, given by the matrix:

a b c d e
a| 1.0y (7,2) (01 (0,1) (0,2)
b| (0,8) (1,0) (0,1) (-9,-1) (0,-8)
c|(-5-3) (-7,-2) (L0) (1L0) (-8:1)
dl(0,8) (01 (01) (1,0) (01)
el (0,7) (-1-8) (0,-7) (-9,-1) (1,0)

Clearly the relation is intuitionistic fuzzy reflexive and intuitionistic fuzzy antisymmetric from its
definition. Also, it is max-min, min-max transitive (see (3.7)). The following table describes the lub and glb for
different pain of elements of X.
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c
oy
o

Element pair
{a b}
{ac}
{a d}
{a €
{b, c}
{b, d}
{b,
{c,d}
{c ¢
{d. ¢}
So, the set X with intuitionistic fuzzy partial ordering R defined over it as above, is an intuitionistic
fuzzy lattice.

Theorem 3.1: In an intuitionistic fuzzy lattice (L, R) for any two elementsa, b € L,
Uz (a,b)>0o0r {u,(ab)=0 and vy(a,b)<1]

S anb=as avb=>b
Proof Wehave

OO|D|T(O|D 20| Q@

oD QT |T|0 || |T

(¢}

anb=a=u ., (a)>0

= 11z (a,b) > 00r{ 1 (a,b)=0and v(a,b) <1}.
Conversely,
e (a,b) > 0or {u, (a,b)=0and v4(a,b) <1}
= ae Rs[b] = ae L(R{a,b}).

This together with £ (&,b) > O impliesthat ‘& istheglb of {a, b} or anb =a

This compl etes the proof.

The following results which have been established in case of fuzzy lattices can be easily extended to
the setting of intuitionistic fuzzy lattices as we have shown in proving the above theorem.

Theorem 3.2 Let (L, R) be an intuitionistic fuzzy lattice. Then the idempotent, commutative, associative
and absorption properties for the operations A and v hold.

Theorem 3.3: Fordl a b, ce L,where(L, R) isan IF-lattice,
U (ab) > 0o0r {s,(a,b)=0 and vg(ab) <1

= {uz(anc,bac)>0 and uy(ave bve)>0}

or {ug(anc,bac) =0, uz(ave, bve) =0 (anc, bac) <1, vg(ave, bve) <1},

Theorem3.4: Fordla,b,ce L,Where(L,R) isan |F-lattice,
)  {u.(ab)>0and w(ac)>.0} or {uz(ab)=0vy(ab) <1
U (a,c) =0, vg(a,c)<1]
= {us(a,bvec)>0 and u,(a bac)>0} or
{ug (a,bvc) =0, uz(a,bac) =0, vy(a,bvc)<Lvy(a bac)<l]
i)  {ua(ba)>0and ug(c,a).<0} or {uz(b,a)=0 vy(ba)<1
He(c,a)=0,vg(ca) <1
= {uz (b ac,a)>0,u,(bvc,a) >0} or
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Uz (bac,a)=0,vy(baca)<l,
{,uR(bvc, a)=0, vg(bac,a)<1 }
Theorem 3.5:  For a, b, celL, where(L, R) isan IF-lattice the distributive inequalities hold.
Theorem 3.6: Fordlab,ce L, whereL isan IF-lattice,
#r(a,c)>0& u _(av(bac),(avb)ac)>0ad

{uz(ac)=0,v(ac) <1
e {uz(av(bac), (avb)ac)=a,
ve(av(bac), (avb)ac) <1}

Definition 3.13: An IF-lattice (L, R) is said to be complete if every nonempty subset of L hasalub and glb.
Definition 3.14: An IF-lattice (L, R) is said to be bounded if 3 two elements, O, 1 € L such that

[ 14:(0,%) > 00r {2 (0,x) = 0 and v, (0,x) <1} and
[ 142 (x,2) > 00r {1 (x1) =0 and vg(x,1) <1}] forallxe L.

Definition 3.15: IF-lattice (L, R) is said to be distributive if and only if for al a, b, ce L,
an(bvc)=(aab)v(anc)

and

av(bac)=(avb) a(avc)

Definition 3.16: An IF-latice (L, R) is said to be modular if @ v(bAc)=(avb) A c whenever
He(a,c).>0 or {us(a,c)=0 and vg(ac) <1} foralabce L.

Definition 3.17: Let (L, R) be a bounded IF-lattice and we denote the lower and upper bounds of L by 0 and 1
respectively. An element a’el is sad to be a complement of a e L if and only
ifarna’=0 and ava =1.

The following theorems can be proved as in the corresponding crisp cases.
Theorem 3.7  Every distributive |F-lattice is modular.
Theorem 3.8: If (L, R) is a complemented distributive IF-lattice then the two De Morgan's Laws

(avb) =a’ Ab and (anb) =a’ vb holdforalabelL.

Example3.1:  We define an intuitionistic fuzzy pentagonal lattice as follows: Let L = {O, a, a, a,, l} )

The intuitionistic fuzzy partia ordering relation is defined in terms of the matrix given below. Here the entries
denote the values of the membership and non-membership function as an ordered pair
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IFP | O a, a, a, 1

0 (100 |[>0 or|>0 or|>0 or|>0 or
(0<1) (0<1) | (0,<1) | (0,<1)

al (011) (110) (0!1) - >0 or
(0, <1)

a, 01 |- (1,0) - >0 or
(0,<1)

01 |- - (1,0) >0 or
% (0,<1)

1 0,1 | ()1 (0,1) 0,1) (1,0)

Here ‘>0 means any real number in (0, 1) can be assigned for the membership functional value and there is no
restriction on the non-membership functional value.

Also, (0, <1) means the value of the membership function is zero and that of non-membership function
in strictly lessthan 1.

Finaly, ‘=" means that no value exists for these dlots; that is the values are undefined.

Example3.2:  We define the intuitionistic fuzzy diamond lattice as follows: Let L = {O, b.b,, b, 1} . The
intuitionistic fuzzy partial ordering relation is defined in term of the matrix given below:

IFD | O b, b, bs 1
0 (1,0) [0 or | >0 or | >0 or | >00r (0, <1)
(0<1) | (0<1) | (O,<D)

bl (011) (1!0) >0 or (O, <1)
b, 031) | - (10) |- >0 or (0, <1)
bs 031) | - - (1,0) >0 or (0, <1)

1 o1 |®©1) |1 |((OD (1,0

The interpretations of the entries in the table have some meanings as in case of Example 3.1. In both
those cases we get an infinite number of such lattices.

Definition 3.18: An intuitionistic fuzzy chain is an IF-partialy ordered set (L, R) in which for two
dementsabe L, either s, (a,b) > 0 or {u,(a,b) =0 andv,(a,b) <1} or

e (b,a) >0 or{u,(b,a)=0 and v (b,a) <1}

We state the following two properties:
Theorem 3.9:  Every intuitionistic fuzzy chain is adistributive IF-lattice.

Theorem 3.10: In acomplemented distributed | F-lattice (L, R) V a,b e L
Hz(a,b)>00r {us(ab)=0vg(ab)<l} o arb’ =0 avh =1
& U (0, &) >0 0r {p (b, &) =0, ve(1, &) <.

IV.INTUITIONISTIC FUZZY BOOLEAN ALGEBRA

In this section we define a special type of I1F-lattice which is called | F-Boolean algebra and establish some of
its properties.
Definition 4.1: A complemented distributive | F-lattice is called an | F-Boolean algebra.
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Every complement | F-lattice is necessarily bounded. So, an IF-Boolean algebrais necessarily bounded.
Wedenoteitby B= (B, A, v,0, 1, ), where B isadistributive bounded IF-lattice with bounds 0 and 1 and

every element a € B has an unique complement denoted by a”.

Definition 4.2: Let B=(B, A, v, 0,1, ') be alF-Boolean algebra For any two elements aand b in B, we
define the operation ‘ring sum’ denoted by @ as

(4.1) a®b=(aab’) v(a'ab).

‘@’ isawell defined operationon B.

The following properties of |F-Boolean algebra can be proved asin case of fuzzy Boolean algebra. We
only state these results.

Theorem 4.1: Let B be an IF-Boolean algebra. Then

42 a®b=(avh) A(a/\b),,Va,be B

(43) a®b=b®a, Va beB

(44) @ isassociative

45 a®0=0®a=a, VacB

(46) a®l=1®a=a,VaeB

47 a®a=0, Vae B

48 an(b®c)=(asb)® (anrc),Vab,ceB

Definition 4.3: In any IF-Boolean algebra B = (B, A, v, 0,1, ") aring product (1) is defined by
(4.9 a®Ob =anab, Va,be B

Definition 4.4: A complemented distributive IF-lattice B with the binary operations @ and © is a IF-
Boolean ring with identity 1.

Theorem 4.2: In alF-Boolean algebraB,
(4100 a®b=0 < a=b,Va,be B
411) av (1®a)=1and
(412) a® (1®a)=0, fordlaeB
Definition 4.5: Let (L, A, V) bean IF-latice with alower bound 0. An immediate successor of Ois called an
atom.

Thus, az0 is an atom if {yR(a, b)>0 and u(b, a) > O}
or{,uR(a, b) =0 ,vR(a, b) <1 uR(b,a) =0, ,uR(b, a) < 1} = b =0 or b=a, where Ris the IF
partially ordered relation on L.

Definition 4.6: Let (L, A, V) be on IF-lattice with a upper bound 1. An immediate predecessor of 1 is called
on antiatom.

Thus @ # 1 isan antiastomif 4z (a,b) >1 and w4z (b1)>0 = b=a or b=1.
Definition 4.7: Let (L, A, V) bean IF-lattice. An element @€ L is said to bejoin irreducible if

(4.13) a=ava =>a=aora=a,

aissaid to meet irreducible if
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(4.14) a=a ra,=a=aora=a,.
Theorem 4.3: Let (B, A, v, 0,1, ') bealF-Boolean algebra. Then the following hold:
(4.15) aisjoinirreducible << a=4a, v a,

= Uz(a, a)>00ruy(a, ,a,)>0o0r

#e(3,,8) =0, ve(a, &)<
or {ﬂR(av 82) = O’VR(Vl’ Vz) <1}’

and
(4.16) aismeetirreducible & a=a A a,

= ug(a,,a)>0o0ruz(a,a)>0o0r
{ue (3 2) = vala @) <3
or {/UR (8., &)=0,vg(a, &) <1}

Theorem 4.4: In any |F-lattice with alower bound 0O, every atom isjoin irreducible.

Theorem 45: Let (B, A,Vv, 0,1, 1) bealF-Boolean dgebra Then 0 # a€ B isan aomif and only if it is
joinirreducible.

V. CONCLUSIONS

The notion of Intuitionistic fuzzy lattice introduced in this paper is an extension of the corresponding
definition of fuzzy lattice introduced in [12]. The advantage in this definition is that we consider a partialy
ordered intuitionistic fuzzy relation is defined over a set, which provides a natural partial ordering instead of the
earlier cases where an intuitionistic fuzzy set is taken and a normal partially ordered relation is defined. Many
concepts related to this notion are defined and properties are established. Some of these properties have been
proved and the others can be proved in away similar to the fuzzy case. Two special | F-lattices have been defined.
Another specia case and perhaps the most important one that of 1F-Boolean algebra is defined and its properties
are established. Since the intuitionistic fuzzy lattices are more redlistic than the fuzzy lattices the results
established in this paper will cover wider area of applications. The notion of intuitionistic fuzzy Boolean agebra
will lead to the study of intuitionistic fuzzy Boolean expressions and possibly the notion of intuitionistic fuzzy
gates can be developed.
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