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Abstract— The cardinality of fuzzy sets was introduced by
DeLuca and termini, Zadeh and Tripathy et al, where the first
one is a basic one, the second one is based on fuzzy numbers
and the final one introduces a bag theoretic approach. The only
approach to find the cardinality of an intuitionistic fuzzy set is
due to Tripathy et al. In this paper, we introduce a bag theoretic
approach to find the cardinality of intuitionistic fuzzy set, which
extends the corresponding definition of fuzzy sets introduced by
Tripathy et al. In fact three types of intuitionistic fuzzy counts
are introduced and we also establish several properties of these
count functions.

Index Terms— Fuzzy Set, Intuitionistic Fuzzy Set, IFGCount,
IFLCount, IFECount, Bags.

. INTRODUCTION

The notion of sets introduced by Cantor is fundamental
to crisp mathematics. However, it was found that its
modeling power is limited as real life situations are not
crisp. Thus models which can handle uncertainty data
needed to be developed. Thus, the introduction of the
fuzzy set concept by Zadeh [1] is considered as a
paradigm shift [2]. It introduces the concept of graded
membership of elements instead of the binary
membership of elements in a crisp set. It is a very
powerful modeling language that can cope with a large
fraction of uncertainties of real life situations. Because of
its generality it can be well adapted to different
circumstances and contexts.

The cardinality of a set in the crisp sense plays an
important role in mathematics and its applications.
Similarly, it is worthwhile to think of cardinality of fuzzy
sets, which is a measure. The concept of cardinality of a
fuzzy set is an extension of the count of elements of a
crisp set. A simple way of extending the concept of
cardinality was suggested by Deluca and Termini [3].
Another approach to define the cardinality of a fuzzy set
which depends upon the probability measure of a fuzzy
set is due to Zadeh [4] and is termed as the sigma count
or the non-fuzzy cardinality of a set. One of the most
natural ways of defining the cardinality of a fuzzy set is
due to Zadeh [5] in which the concept of fuzzy number
introduced by Mizumoto et al [6] has been used.
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According to fuzzy set theory, the non-membership
value of an element is one’s complement of itS
membership value. However, in practical cases it is
observed that this happens to be a serious constraint. So,
Atanassov [7] introduced the notion of intuitionistic fuzzy
sets as a generalization of the concept of fuzzy sets. The
only definition of the count of an intuitionistic fuzzy set
proposed so far is due to Tripathy et al [8], which is in the
direction of Deluca and termini [3]. The notion of crisp
set has two limitations. The first one is that the repeat ion
of elements is not permitted and the second is that the
order of elements is not important. In an attempt to
remove the first constraint, that is to permit multiple
occurrences of elements in a collection, the concept of
bag or Multiset [9, 10, 11, 12] was introduced and as
expected it has better modeling power than a set. For
example, telling the number of copies of books in a store
provides better idea than simply telling which books are
there in it. In this paper, we introduce another approach
to the count of an intuitionistic fuzzy set, which follows
the bag theoretic approach of Tripathy et al [13] in
defining three types of fuzzy counts. We establish many
properties of these three fuzzy counts and find that some
of the properties in the base case do not hold true in the
generalized case.

The structure of this paper is as follows. In the next
section we present the notations and definitions to be
used in the paper. In section 3, we introduce our notion of
intuitionistic fuzzy counts using the bag theoretic concept.
In section 4, we establish some properties of these
intuitionistic fuzzy counts. We follow it with a conclusion
in section 5 and the list of references in section 6.

Il. DEFINITIONS AND NOTATIONS

In this section, we shall provide some definitions and
notations to be used in this paper.

Definition 2.1: Let X be a universal set. Then a fuzzy

set A on X is defined through a membership associated
with A and is denoted as

@1) u X —[01],
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such that every Xe& X is associated with its

membership value £¢, (X) lying in the interval [0, 1].

Clearly a fuzzy set A is completely characterized by
the set of points {(X, 2, (X)) : X € X}.

In a fuzzy set as defined above it is assumed that the
non-membership function is always equal to the one’s
complement of the membership function. That is the non-
membership values of the elements can be obtained by
subtracting the membership value from one.

But in many real life situations it can be seen that this
is not the case. For example, in the exit polls, besides the
“yes” and “no” options there is a third option called
“can’t say”. The elements in the last category are
uncertain about their decision. Hence, in this case the
membership of an element into the “yes” category cannot
be equal to one’s complement of its non- membership,
which is membership in the “no” category.

Bearing these types of examples the notion of
intuitionistic fuzzy sets was introduced by Atanassov in
1986 [7], which is formally defined as follows.

Definition 2.2: Let X be a universal set. An
intuitionistic fuzzy set (IFS) A on X is defined through

two functions £,,V,, called the membership and non-
membership functions of A respectively and defined as

22) u,:X—>[01]and v, :X—>[0,],

such that every Xe& X is associated with its

membership value £, (X) and the non-membership

va(x)
0< p,(X)+ v, (x) <1.
An intuitionistic fuzzy set A is represented by the set
of points{(X, 22, (X),vA (X)) : X € X}.
There is an important concept associated with every
intuitionistic fuzzy set called the hesitation function. For

every X€ X , its hesitation value is denoted by
7, (X)and is given by

value satisfying the condition,

7 () = 1=, (}) =V, (%)

For a fuzzy set the hesitation for any element in the set
is zero. So, obviously when 7,(x)=0o0r

equivalently  v,(X) =1—,(X) an intuitionistic
fuzzy set reduces to a fuzzy set.

Definition 2.3: If A and B are two IFSs of the set X,
then

(2.3) AcB iff
VX e X, 1y (X) < 5 (X) and v, (X) = v (X)

(2.4) AcBiff Bc A
2.5) A=B iff VXe X, 1,(X) = 15(X)
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and v,(X) = vg(x)

26) A ={(x, V(). 1, (X)) x € X}

2.7y ANB=
{(x, min(z, (X), p25(X)), max(v,(x), v5(x))) : X € X}

(2.8) AUB =
{(x, max (4 (X), £45 (X)), min(v, (x), vg(x))) : x € X}

29 A+B=
{0 22 (X) + 125 (X) = 125 (X). £25(X), VA (X)-V5(X)) - X € X}

(2.100 A-B=
{0 14,(0-1.(0), VA () + Vo (X) = VA (9).v5(X) X € X3

As mentioned above, number of times an element
occurs in a set has no meaning or in other words we do
not allow repetition of elements here. However, in real
life situations, repetition of elements is significant as
explained through an example in the introduction. A
collection of distinguishable elements where repetition of
elements is allowed is called as a “bag” or a “multiset”.

This notion was introduced by Cerf et al ([9]) in 1971,
Peterson in 1971 ([11]) and Yager in 1986 [12]. These
authors have mostly used the term “bag” to address this
model. Several properties of bags have been established
by these authors. This study was further carried out by
Chakraborty et al ([14]). We formally define it as follows.

Definition 2.4: A bag B drawn from a set X is
represented by a function “Count B” or CB and is
defined as

Cg: X > N;
where N denotes the set of non-negative integers.
To be precise, for any element X € X the C; function

associates with the value C; (X) , which is the number of

times x occurs in B.
Some basic properties of bag are as follows:

(i) AbagBisasetif C;(X)=0or1forallXe X
(ii) The support set B* of B is defined as

B* ={xe X |C;(x)>0}

(iii)For two bags B, and B, drawn from a set X, we
say that B, is a subbag of B, and write B, < B, iff
vxe X,Cq (X) <Cyq (X).

(iv)Two bags B, and B, are said to be equal iff

B, = B,and B, = B, and we write B, =B, .

(v) The cardinality of a bag B drawn from X is denoted
by Card(B) and is given by

Card(B) = > Cy(x),

xeX
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18 A Bag Theoretic Approach towards the Count of an Intuitionistic Fuzzy Set

whenever the right hand side is finite or convergent.
For the sake of convenience we denote Card(B) by |B].
(vi) The insertion of an element ‘x” into a bag B results in

a new bag B’ which is denoted by B @ X such that
Co(X)=Cz(x)+1%,
C;.(y) =C;(y), otherwise.

(vii) The removal of an element ‘x” from a bag B results
in a bag B’, denoted by B'= B®X such that

Car(x) = Max{C, (x)~1,0};
Co (V) =Cs(y), Vy=X.
(viii)If B, and B, are two bags drawn from a set X then

the removal of the bag B, from the bag B, results
in a bag B, denoted by B = B, — B, such that

VXxe X,
Cg (x) = max{Cy (x) -C, (x),0}

(ix) Two bags B, and B, are said to be equivalent iff
|Al=1B.

Definition 2.5: Let B and B, be two bags defined

over a universe X. Then for any X € X , we have the
following

(2.11)1fB= B (1B,
then Cg (X) = min{Cyq (x),Cq (X)}-

2.12)1fB= B, UB,
then Cg (X) = max{Cg (), Cg (X)}-
(2.13)IfB= B, ®B, then Cy(x) =Cg (X) +Cy (X)

The following definition of the cardinality of a fuzzy
set, also called as its sigma- count is given by

Definition 2.6: The non-fuzzy cardinality of a fuzzy
set A given by A:{(Xl’lu.l.)! (XZ’ ILIZ)' "'(Xn ' :un)} is
n
given by XCount(A) = Z,ui
i=1
The less simple but a more natural extension, which is
a fuzzy number introduced by Zadeh [ ] is defined as

Definition 2.7: For a fuzzy set A defined over a
universe U = {X;, X,,...X, }is defined as

A=Y ahA,,
where A ={X | (%)=}, 0<a<1.
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Here, X stands for the union and A is a fuzzy set
whose membership function is defined by

Heyn, (X) :{

a,forxeA,;
0, elsewhere.

Definition 2.8: Let A be as defined in definition 2.5.
Then the fuzzy count can be defined as

FGcount(A):[0,1] > N, where N is the set of
natural numbers and

FGcount(A)(e) =l A, |,a €[0,1]
=X 4 (X) 2 o} |
By definition FG count(A) is a bag on [0, 1].

Definition 2.9: We define the fuzy lower count of A as
FLcount(A)(a):[0,1]— N such that

FLcount(A)(a)=|{x:u,(X) < a} |
=[{X: 1,c (X) 2 a}|
=FGcount(A°)(1-o);

Where AC denotes the complement of the fuzzy set A.

Definition 2.10: The fuzzy equality count of a fuzzy
set A is denoted by FE count (A) and is defined as

FEcount(A)(o)=| {x:pL, (X)=0}|
=FGcount(A)(a) (N FLcount(A)(a)
for each a €[0,1].

Out of the above three definitions of count of fuzzy
sets, the extension of definition 2.5 is straight forward
and that of definition 2.6 is due to Tripathy et al [9]. In
this paper we consider the third case and extend it to the
context of intuitionistic fuzzy sets and prove many of its
properties.

I1l. CARDINALITY OF INTUITIONISTIC FuzzY SETS

In this section, we introduce the concept of cardinality
of intuitionistic fuzzy sets using bag theoretic concepts.

Let us assume an intuitionistic fuzzy set A defined over
a universe of discourse X us represented as-

n

A= Z(Xi,,ui(x),vi(x)) where X ={x,,x,,....,x,}

i=1
Let us define
J={(a,p) €[0,1] X[0,1] | 0<ex+ B <1}.

Definition 3.1: Let A be an intuitionistic fuzzy set on a
universe U. Then for any («,f)eJ , we define
IFGCount(A) as
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IFGCount(A) (., f)= | A, 4|
= {x: 11, (X) = @ and v, (X) < B}

Here IFGCount(A) is a bag on J .

Note3.1: When A is a fuzzy set, we
have v, (X) =1—,(X) Also, we note
thatA,, , =A,.

For, AL, =Xiu(X)za,v,(X)<l-a}=

Koz l—p(x) <l-a} ={X: p,(X) 2 a} = A,
Hence, IFGCount(A) (or,1— ) = FGCount(A) (&) -

This implies that FGCount(A) is a special case of
IFGCount(A).

Definition 3.2: Let A be an intuitionistic fuzzy set on a
universe U. Then for any (a,f)eJ , we define
IFLCount(A) as

IFLCount(A) (a, B) = l{x: u,(X) <«
and v, (X) = B} =Kx: v,(X)= S
and 1, (X) <a }=| AZa = IFGCount( A®) (3, )

Definition 3.3: Let A be an intuitionistic fuzzy set on a
universe U. Then for any (a,f)eJ , we define
IFECount(A) as

IFECount(A) (o, f) = {x: 4,(X)=aand v,(X)= S}

EXAMPLE 3.1:
LetU ={a b, c d, e f} and

A={(a,0.5,0.4)+(b,0.8,0.1)+(c,0.2,0.6)+(d,0.5,0.1)}.
Then

A(O-&O-l) ={b}, A(0-8,0.4) ={b}, A(o.a,o.e) ={b},
Aosoy ={0.d} Agsoqy ={a,b,d},

Aosos =1ab,d}, Agp oy =1b.d},

Avzos =fa,b,d}and A, ={a,b,c,d}.

So,

IFGCount(A) = (0.8,0.1)/1 + (0.8,0.4)/1 + (0.8,0.6)/1 +
(0.5,0.1)/2 + (0.5,0.4)/3 + (0.5,0.6)/3 + (0.2,0.1)/2 +
(0.2,0.4)/3 + (0.2,0.6)/4.

Now,

A° ={(a, 0.4,0.5)+(b, 0.1, 0.8)
+(c, 0.6, 02)+(d, 0.1, 0.5)}
So,
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IFLCount(A) = (0.8,0.1)/4 + (0.8,0.4)/2 + (0.8,0.6)/1 +
(0.5,0.1)/3 + (0.50.4)2 + (0.5,0.6)/1 + (0.2,0.1)/1 +
(0.2,0.4)/1 + (0.2,0.6)/1.

IFECount(A) = (0.8,0.1)/1 + (0.8,0.4)/0 + (0.8,0.6)/0 +
(0.50.1)/1 + (0.50.4)/1 + (0.50.6)/0 + (0.2,0.1)/0 +
(0.2,0.4)/0 + (0.2,0.6)/1.

NOTE 3.2: Let A be an intuitionistic fuzzy set on a
universe U. Then for any («,f8) € J , IFECount(A)
(o, f) = IFGCount(A) (a, ) () IFLCount(A)
(a. )

Proof: By the definitions of the three concepts of
intuitionistic fuzzy greater count, intuitionistic fuzzy
lower count and intuitionistic fuzzy equal count we have

LHS is a subset of each of the components in the RHS
and hence is a subset of their intersection. Also,

x e IFGCount(A)(a, 8) N IFLCount(A) (e, )
= u(X)zcandv,(x) < pand y,(X) <a

and v,(x) > S
= u,(X)=cand v,(x) =4
= X e IFECount(A) (a, f)

So RHS is a subset of the LHS. This completes the
proof.

Before establishing the next theorem, we define an
ordering of elements on J, which is a partially ordered
relation.

Definition 3.4: For any two elements («, ) and
(y,0) € J , we define («, B) > (y,0) if and only if
azyand <05

Note 3.3: Then >is a partially ordered relation over
J.

(i) Clearly, («, ) > («, f7) by definition.

(ii) Also, («, B) > (7,0) and (7,0) > (e, )
> azy,f<dandyz2a, 0.

Sothat o = yand 8 =6 . Hence, (a, ) =(y,9).

From this it follows that > is antisymmetric.
Finally,

(i) (e, B) = (7,0) and (y,0) = (U,V) => a =y,
B<Sand y>U,0<V=a>uB<V.
So that («, ) > (u,V) and hence > is transitive.
Theorem 3.1: IFGCount(A) and IFLCount(A) are
decreasing functions on J for any IFS A.

Proof:
Now, («, ) > (7,0) > a=>y, <. So,
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20 A Bag Theoretic Approach towards the Count of an Intuitionistic Fuzzy Set

IFGCount(A) (a,B) =[x w,(X)=a and
Va)<B 3 < | X () 2y, va () <5} =

IFGCount (A) («, )
The proof for IFLCount(A) is similar.

IVV. PROPERTIES OF INTUITIONISTIC FUZZY COUNTS

In this section, we establish some properties of the

three fuzzy counts.

Theorem 4.1: For any two intuitionistic fuzzy sets A

and B on X
(i)If A < B then IFGCount(A) < IFGCount(B)

(ii) IFGCount(A) U IFGCount(B)  IFGCount(AUB)
(iii) IFGCount(AN B) < IFGCount(A) N IFGCount(B)

Proof:

(i) Suppose AC B . Then, forany o, 8 | [0,1]
IFGCount(A)(a, )

= |{X:,UA(X) > OtandVA(X) <p}H
<HX:ps(x)>aand ve(x)< g3}

Hence, IFGCount(A) CIFGCount(B)

(ii)For any «,B € [01] (IFGCount(A) U

IFGCount(B))( e, 3)

= max{IFGCount(A)( &, £ ), IFGCount(B)( &z, 5 )}

cmax{IFGCount(AUB)(«, ),

IFGCount(A UB)(«, 3)} = IFGCount(AUB)(«, f3)

(iii) IFGCount(A) [N IFGCount(B))( &, 3 )
= min{IFGCount(A)( &, £ ),IFGCount(B)( &, 5 )}

Smin{IFGCount(A[1B)( e, ), IFGCount(A[B)

(a, 8)} = IFGCount(A(B)(«, 3).

This completes the proof.

Theorem 4.2: For any two Intuitionistic fuzzy subsets

A, B on a finite set X, we have
(i) (1IFGCount(A)U IFGCount(B))®

(IFGCount(A)N IFGCount(B)) =
IFGCount(A) ® IFGCount(B)

(i) IFGCount(AU B) ® IFGCount(ANB)
> IFGCount (A)@ IFGCount (B)

Proof:

Proof of (i)
For any (&, ) € J, by (2.13) above
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(IFGCount(A) U IFGCount(B))®
a,p)

(IFGCount(A) N IFGCount(B))
_ (IFGCount(A) U IFGCount(B)) (a, 8) +

(IFGCount(A) N IFGCount(B))(a, 8)

Now by (2.11) and (2.12) above,

max{(IFGCount(A))(e, 5), (IFGCount(B))(«, 5)}+
min{ (IFGCount(A))(«, ), (IFGCount(B))(«, 8)} =
(IFGCount(A))(er, B) + (IFGCount(B))(«, )

since one of the two is the maximum and the other is
the minimum.
This completes the proof.

Proof of (ii): Let X = {X,, X, ..., X, } be the universe

of discourse and A and B be two Intuitionistic fuzzy
subsets on X. Then for any («, ) € J, the following 16

cases arise. We enumerate these cases along with their
cardinalities. The number of elements of each of the
categories is provided in the braces following the case
heading:

Case-1:(r,)

(1A (¥) 2 v, (X) < B) & (145 (X) 2 @, v (X) < )
Case 2:(r,)

(1A (X) 2 v, (X) < B) & (145 (X) = 2, v (X) > )
Case3:(r,)

(1A (X) 2 v, (X) > B) & (115 (X) = @, v (X) < )
Case 4:(r,)

(1A (X) 2 v, (X) > B) & (145 (X) 2 2, v (X) > )
Case5:(s,)

(1a(X) 2, v, (X) < B) & (1 (X) < 2, v (X) < )
Case6:(s,)

(1A (X) 2 v, (X) < B) & (145 (X) < 2, v (X) > )
Case7:(s,)

(a(X) 2 a, v, (%) > B) & (145 (X) < 2, v (X) < )
Case8:(s,)

(1A (X) 2 a, v, (X) > B) & (145 (X) < @, v (X) > )
Case9:(t,)

(1A (X) <, v, (X) < B) & (145 (X) 2 2, v (X) < )
Casel0:(t,)

(1a () <@,V (X) < B) & (1 (X) 2 &, v (X) > )
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Casell(t,)
(1, () <a,v,(X) > B) & (145 (X) 2 @, v (X) < )
Casel2:(t,)
(1A (X) <@, v, (X) > B) & (145 (X) = &, v (X) > )
Casel3:(u,)
(1a(X) <@, v,p(X) < B) & (145 (X) < 2, v (X) < )
Casel4:(u,)
(14 (X) <@,V (X) < B) & (145 (X) < &, v (X) > )
Casel5:(u,)
(1a(X) < v, (X) > B) & (145 (X) <, v (X) < )
Casel6:(u,)
(14 (X) <@, v, (X) > B) & (145 (X) < &, v (X) > )

Now,
IFGCount (AU B)(«, )
= {x: Haue (X) 2 a, Vaue (X) < S}

{X max{u, (X), 5 (X)}= a

& min{v, (x),vg (X)}< ,B}

P (X)Z @ or pg (x) 2 Of}

T &gy, (9<forv, ()< B
= |Case-1|+|Case-2|+|Case-5|+|Case-6|+|Case-9|+ |Case-

10|+|case-3|+|Case-7|+|Case-11|
=7”1+I"2 +’?3 +S1+S2 +S3 +t1 +t2 +t3

_ {x :uAﬂB(X) za,

IFGCount (A B)(ex, B) = | Vi (%) < ﬂ}

|{X min{u, (X), 15 (X)}=

&max{v, (x),vg (X)}< ﬂ}

I {u, (X) > a and g (x) > a}

T &gy, 00< pand v, ()< A3
= |Case-1|
= rl
So,
IFGCount (AU B)(«, ) + IFGCount(A() B)(a,3)
=204+ 0,+ 6 +S +S, +S,+1 +1, +1, *)
Again,
IFGCount

va(X)< B}

= |Case-1|+|Case-2|+|Case-5|+|case-6|

U(X)=a  and

(A, ) =Hx:
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=L+ +S+5S,

IFGCount (B)(er, ) = Kx
ve(X)<BH
= |Case-1|+|Case-3|+|Case-9|+|Case-11|
=n+nL+t+4
So, IFGCount (A)(«, ) + IFGCount (B)(«, )

=20+, +1,+S +S, +t +1; (**)

Uy (X) = and

From (*) and (**) the result follows.

Corollary 4.1: It is clear from (*) and (**) that the
cases when S; = 0 or t, # Othe equality does not hold.
So, necessary and sufficient conditions for the equality to
holdare s; =0and t, =0.

NOTE 4.1: It may be noted that in the fuzzy case the
equality holds. Here, we find that

o mzanwsp
P &) <a, VB(X)<ﬂ)

B=1l-a.So, u,(X)=«
=V,(X)=1-u,(X) <l-a =p3.
Hence, S, =|¢|=0. Also,

RO RAACEY) |
, = | | In this case,
&y (X) 2, v (X) > f)
B=1l-a.So, u,(X)<a
=V, (X)=1-u,(X)>1-a=p5.
Hence, t, = ¢|=0.

this case,

So, the conditions for equality are satisfied.

NOTE 4.2: Since union, intersection and @ of bags
are commutative operations, we get

(i) 1FGCount(A)UIFGCount(B)=
IFGCount(B)U IFGCount(A)

(ii) IFGCount(A)NIFGCount(B)=
IFGCount(B)N IFGCount (A)

(iii) IFGCount(A)@® IFGCount (B) =
IFGCount(B)® IFGCount (A)

NOTE 4.3: From ([4] Theorem 1.1(v)) it follows that

(i) IFGCount(ANB) < IFGCount(A)

< IFGCount(AUB)
Directly from ([4] Theorem 1.1(vi)) we get,
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22 A Bag Theoretic Approach towards the Count of an Intuitionistic Fuzzy Set

(i) IFGCount(A)®IFGCount(B)<
IFGCount(A) = IFGCount (A) @ IFGCount(B)

NOTE 4.4: From ([4] Theorem 1.3) it follows that for
any three fuzzy subsets A, B, C on X

(i) IFGCount(A) U (IFGCount(B) N IFGCount(C))=
(IFGCount(A) U IFGCount(B)) N
(IFGCount(A) U IFGCount(C))

(i) IFGCount(A) N (IFGCount(B) U IFGCount(C))=
(IFGCount(A) N IFGCount(B)) U
(IFGCount(A) N IFGCount(C))

NOTE 4.5: From ([4] Theorem 1.4) it follows that for
any three fuzzy subsets A, B and C on X

(i) IFGCount(A) @ (IFGCount(B) N IFGCount(C)) =

IFGCount(A) ® IFGCount(B))
N(IFGCount(A) @ IFGCount(C)

(ii) IFGCount(A) @ (IFGCount(B) U IFGCount(C)) =

IFGCount(A) @ IFGCount(B)) U
(IFGCount(A) @ IFGCount(C)

NOTE 4.6: From ([4] Theorem 1.5) it follows that for
any three fuzzy subsets A, B, C on X

(i) IFGCount(A)©(IFGCount(B)N IFGCount(C)) =
(IFGCount(A)®IFGCount(B))N
(IFGCount(A)®IFGCount(C))

(ii) IFGCount(A)® (IFGCount(B) U IFGCount(C)) =
(IFGCount(A)®IFGCount(B))U
(IFGCount(A)®IFGCount(C))

V. CONCLUSION

Finding the cardinality of a fuzzy set is an interesting
topic and there were three different approaches to define
this due to Deluca and Termini, Zadeh and Tripathy et al.
Since intuitionistic fuzzy sets are generalizations of fuzzy
sets recently their cardinality was obtained as an
extension of the definition for fuzzy sets given by Deluca
and termini. In this paper, we provided one more
definition of cardinality of an intuitionistic fuzzy set as an
extension of the bag theoretic approach of Tripathy et al.
Also, we establish many of their properties like- the
cardinality of sets, which are used in order estimation of
complexities of algorithms, the cardinality of fuzzy sets
and that for intuitionistic fuzzy sets can be applied for the
order of estimation of complexities of fuzzy and
intuitionistic algorithms and interpretation of test score
semantics.

Copyright © 2015 MECS
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