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Abstract: In this paper, we propose a method to calculate the correlation coefficient of generalized
intuitionistic fuzzy sets by means of “centroid". The value which obtained from this method tell us the strength of
relationship between the generalized intuitionistic fuzzy sets [11] and the whether the generalized intuitionistic
fuzzy sets are positively or negatively related. This method looks better than previous methods which only
evaluated the strength of relation. Furthermore, we extended the "centroid” method to interval-valued
generalized intuitionistic fuzzy sets. The value of the correlation coefficient between interval-valued generalized
intuitionistic fuzzy sets lies in the interval [-1, 1], as computed from our formula.
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l. Introduction
In 1965 [[7]], Zadeh first introduced the concept of fuzzy sets. In many real applications to handle

uncertainty, fuzzy set is very much useful and in this one real value ¢, (X) €[0,1] is used to represent the

grade of membership of a fuzzy set A defined on the universe of discorse X. After two decades Turksen and
Yu.[[9],12] proposed the concept of interval-valued fuzzy set [8]. But for some applications [1,2,3,4] it is not
enough to satisfy to consider only the membership-function supported by the evident but also have to consider
the non-membership function against by the evident. Atanassov [[6]] introduced another type of fuzzy sets that
is called intuitionistic fuzzy set (IFS) which is more practical in real life situations. Intuitionistic fuzzy sets
handle incomplete information i.e., the grade of membership function and non-membership function but not the
indeterminate information and inconsistent information which exists obviously in belief system. Salama [10]
introduced and studied the neutrosophic sets and its operations as a generalized the intuitionistic fuzzy set.
Definition 1.1

Let X be a fixed set. A fuzzy set A of X is an object having the form A= {(X, Ha (X)), xe X } where

the function £z, : X —[0,1] define the degree of membership of the element X € X to the set A, which is a

subset of X.
Definition 1.2
Let X be a fixed set. An intuitionistic fuzzy set A of X is an object having the

form A= {(X,,uA(X),vA(X)),X e X }where the function: g, : X —[01] and v,: X —[0]1] define
respectively the degree of membership and degree of non-membership of the element X € X to the set A, which
is a subset of X and for everyX € X ,0< 1, (X) +v,(X) <1.

An element x of X is called significant with respect to a fuzzy subset A of X if the degree of
membership ,uA(X) > 0.5, otherwise, it is insignificant. We see that for a fuzzy subset A both the degrees of

membership £, (X) and non-membership v,(X) =1—,(X) can not be significant. Further, for an
intuitionistic fuzzy set A= {(X,yA(X),vA(X)),Xe X} it is observe that 0< gz, (X)+v,(X) <1, for all

X € X and hence it is observed that min {X,,uA(X),VA(X)}S 0.5 ,forall xe X.

In statistics a concept called correlation is often used. Correlation analysis can be employed to study
the nature of the relation between the variables.

1. Correlation coefficient of fuzzy sets
Suppose there is a fuzzy set A F, where F is a fuzzy space. The fuzzy sets A defined on a crisp set

X with a membership function x,, the probability of fuzzy set has been defined by Zadeh [[8]]
P(A) = [ 1, ()dP = E(u,), (2.1)
X
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where P is the probability measure over X, and E(g,) is the mean of the membership function of a fuzzy
event A.
When we have a random sample (X, X, ..., X, ) from a crisp set X, with the membership function z,

of some specific fuzzy set A, then the sample mean and sample variance of the membership function of A,
defined on X, can be written as, (see[[1]]),
n

Zn:/uA(Xi) Z(IUA(Xi) _ﬁA)Z
— =l ’ S,i — =l , (2.2)
n n-1

where £, and Si are the average and the degree of variations of membership function of fuzzy set A, then the

Ha

correlation coefficient, I, 5, between the fuzzy sets A and B:

n

Z(/’IA(Xi)_ﬁA)(zuB(Xi)_ﬁB)/n_l

i=1
SASB

I’-A,B -

(2.3)

1. Correlation coefficient of intuitionistic fuzzy sets
Yu [[12]] defined the correlation of A and B in the collection F([a,b]) of all fuzzy numbers whose
supports are included in a closed interval [a,b] as follows:

1 b
C, (A B)= P j £, (X) 2 (X) + v, (X (X)X, (3.1) where

0 < 1, (X)+v,(X) =1 and the correlation coefficient of fuzzy numbers A,B was defined by
_ C, (AB)
JC, (A A)xC, (B,B)
In 1991, Gerstenkorn and Manko [[2]] defined the correlation of intuitionistic fuzzy sets A and B in a
finite set X ={X,,X,,...,X,} as follows:

Con (AB) = (11 (6115 (%) 47,0 06 )V (%)) (33) and the

correlation coefficient of fuzzy numbers A,B was given by:

Py (3.2)

Pom = M (3.4) where
VT (A)-T(B)
T(A)ZZ(/JZA(Xi)+V2A(Xi)). (3.5)

In 1995, Hong and Hwang [[3]] defined the correlation of intuitionistic fuzzy sets A and B in a
probability space (X,B,P) as follows:

Cu(AB)= I(uAyB +v,vg)dP (3.6) and the
X
correlation coefficient of intuitionistic fuzzy numbers A,B was given by
C (A B)

" JCr(AA) Cry(B.B)

Hung and Wu [[4][5]] introduce the concept of positively and negatively correlated and used the
concept of centroid to define the correlation coefficient of intuitionistic fuzzy sets which lies in the interval [-
1,1], and the correlation coefficient of intuitionistic fuzzy sets A and B was given by:

P 3.7
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Ciw (AB)

= ) 3.8 h
P = I (A A)Coy (B.B) 29 where
Crw =M(za)M(5) +m(v)m(vg) (3.9)
IXyA(X)dX vaA(x)dx
m = mv,)=4—
(1a) J.,LlA(X)dX (Va) IVA(X)dX
IXyB (x)dx vaB (x)dx
m = m e —
(1s) I/IB (x)dx (Va) IVB (x)dx
V. Correlation coefficient of generalized intuitionistic fuzzy sets

The correlation coefficient between generalized intuitionistic fuzzy sets ranges in [-1,1], which can
correlate fuzzy concepts. Thus, we propose the following correlation measure.

Definition 4.1 [[11]]
Let X be a fixed set. A generalized intuitionistic fuzzy set (GIFS) A of X is an object having the form

A= {(X,,uA(X),vA(X)),X e X }Where the function g, :X —[01] and v,:X —[01] define
respectively the degree of membership and degree of non-membership of the element X € X to the set A,
which is a subset of X and for every X € X satisfy the condition z¢, (X),v,(X) <0.5 for all Xxe X . This

condition is called generalized intuitionistic condition (GIC). In fact, all generalized intuitionistic fuzzy sets are
intuitionistic fuzzy set but all intuitionistic fuzzy sets are not generalized intuitionistic fuzzy sets.

Definition 4.2
Let A,B are generalized intuitionistic fuzzy sets, we define
C(AB) =m(u,)m(ug) + m(v,)m(vy) (4.1) and we
call it correlation formula of A and B. furthermore, we call
p(AB)= C(AB) : (4.2) where
JC(A A)-C(B,B)
XL, (X)dx
) - L0
[ 114 (x)elx
vaA(x)dx
mv,a)=F———
j v, (x)dx
i) = J.X/uB (x)dx
7 s (x)dx
IXVB (x)dx
M) =———
[ve (x)dx

are the centroid of f£,,Vv,, 14 @nd v, respectively.

Proposition 4.1
For all A and B are generalized intuitionistic fuzzy sets, we have

i. C(AB)=C(B,A).

i. p(AB)=p(B,A).
iii. 1fA=B, then p(A,B)=L1.
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Theorem 4.1
For all A and B are generalized intuitionistic fuzzy sets, we have

lp(A,B)<1.
Proof
By the Cauchy-Schwarz inquality, Therefore, we have p(A, B) <1.
Corollary 4.1
Let A and B are generalized intuitionistic fuzzy sets satisfied with £/ = Czg and v, = Cvy for an

arbitrary real number ¢>0, then p(A,B)=1.

V. Conclusion
Our main goal of this work is propose a method to calculate the correlation coefficient of generalized
intuitionistic fuzzy sets by means of "centroid" which lies in [-1,1], give us information for the degree of the
relationship between the generalized intuitionistic fuzzy sets and the fact that these two sets are positively or
negatively related.
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