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Abstract

The aim of this article is proposed the notion of Correlation Measure for Neutrosophic Filter (NF).
Additionally using correlation measure for neutrosophic set the application of medical diagnosis were
discussed with numerical example.
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1. Introduction

Recently, several theories have been proposed to handle imprecision, ambiguity, and vagueness. These
include fuzzy sets, intuitionistic fuzzy sets, interval valued intuitionistic fuzzy sets (IFS), multi sets, and
intuitionistic fuzzy multi sets, and so on [1]. Smarandache. F developed a hew concept is called Neutrosophic
set (NS) in 1998, expanded upon the fuzzy set and intuitionistic fuzzy set. Wang Introduced a kind of NS
called single-valued neutrosophic sets. The hybrid structures of this theory have proven useful in a number
of fields, as an illustration, certain fields. Aggarwal. S, Bswas. R and Ansari. A. Q defined Neutrosophic
modeling and control in 2010 [2], Broumi. S, Deli. Smarandache and I. F proposed the N value interval
neutrosophic sets and their application in medical diagnosis in 2015, and Juan-Juan Peng and Jian-Qiang
Wang defined the Multi-Valued Neutrosophic Sets and its application in Multi-Criteria Decision-Making
Problems in 2015. Font. J. M, Antonio. J. R and Torrence. An introduced the notion is called implicative
filter, Basheer Ahamad. M and Ibrahim developed the Intuitionistic fuzzy implicative filter and Zhang
developed the Neutrosophic Filter (NF). The concept of NF generalized by a fuzzy filter and intuitionistic
filter [3-10].

Rajarajeswari and Uma put forward the correlation measure for IFMS. Broumi and Smarandache defined the
Hausdorff distance between neutrosophic sets and some similarity measures based on the distance such as;
recently set theoretic approach and matching function to calculate the similarity degree between neutrosophic
sets. Jun Ye, Jiamin Song and Shigui Du proposed the Correlation Coefficients of Consistency Neutrosophic
Sets Regarding Neutrosophic Multivalued Sets and Their Multi-attribute Decision-Making Method, in same
year Ji. Bin, Zhou. Chuhao, Chen. Ze and Zheng created by a novel multi-parameter similarity measure of
interval neutrosophic sets for medical diagnosis. Shuai Hanafy et al. proposed the correlation coefficients of
neutrosophic sets and studied some of their basic properties. Based on centroid method, Hanafy et al.
introduced and studied the concepts of correlation and correlation coefficient of neutrosophic sets and studied
some of their properties [11-25].
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The aim of this article is proposed the notion of correlation measure for Neutrosophic Filter (NF). In Section
2, both the neutrosophic set and Neutrosophic Filter (NF) are defined and discussed. In Section 3, a
correlation measure of the neutrosophic filter is investigated. Additionally, Section 4 describes the
application of neutrosophic filter as a correlation measure for medical diagnosis with numerical example.

2. Preliminaries
The basic definitions were discussed in this section, which is related to our research.
2.1 Definition
Let the universe be U. An intuitionistic fuzzy set 3 on U is defined as follows.
3 ={<x,{5(x0), x5(x) >:1x € U}

in which y5(x), {5(x): U - [0,1] such that 0 < {5(x) + x5(x) < 1 for all x € U. IFS characterized by a
membership ¢(x) non-membership function y(x).

2.2 Definition

Let U be a lattice wajsberg algebra. A subset P of U is called an implicative filter of U, if it satisfies the
following axioms for all x,y €U,
M l1ep
(il)xePandx - yePforally e P.

2.3 Definition

Let U be a lattice wajsherg algebra. An intuitionistic fuzzy set 3 = ({s, x5) of U is called an intuitionistic
fuzzy  implicative filter of U, if it satisfies the following for all xye€el,

(1) {5(1) = {5(x) and x3(1) < x3(x)
(i) {5(x) = min{{5(x - ¥), {5(x)}
(i) x5(x) < max{yg(x = ¥), x5(x)}

2.4 Definition

Let the universe be U, with generic element in U denoted by x. A neutrosophic set A in U is characterized
by a truth-membership (T.4), an indeterminacymembership (I4) and falsity-membership function (F,). The
functions T, (x),l4(x), and F4(x) are real standard or non-standard subset of ]70,1%[.That is,
T,(x): U —>]70,17]

La(x): U ->]70, 17

Fa(x):U->]70,17[

Then the neutrosophic set A can be denoted by,

A = {6, T (x), L4 (x), Fa(x)): x € U, T4 (x), L4 (x), Fa(x) € [0,1]}

Thus, there is no restriction on the sum of T,(x),14(x) and F4(x), s0 ~0 < supT,(x) + supl,(x) +
supF,(x) < 3*.

2.5 Definition

Let the universe be U, with generic element x in U. A single-valued Neutrosophic Set(SVNS)A in U is
characterized by a truth-membership T,(x), indeterminacymembership I,(x) and falsity-membership
function F4(x). Where T 4(x), L4 (x), F4(x) € [0,1] for each point x in U. Then SVNS A can be expressed
as

A = {{x, Ta(x), Lo (%), Ea(x)): x € U, T (%), La (%), E4(x) € [0,1]}

Therefore, the sum of T,(x),14(x) and F,(x) satisfies the condition 0 < supT,(x) + supl,(x) +
supF4(x) < 3.

2.6 Definition

Let U be a lattice wajsberg algebra. A neutrosophic fuzzy set A = (T4, 14, E4) of Wis called a Neutrosophic
Filter (NF) of U, if it satisfies the following inequalities for all x,y € U,
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1 Tu(1) =T
Iy(1) = 1,(%)
Fa(1) < Fq(x)

2. Ta(x) = min{T4(x - y), T4(x)}
Ly(x) = min{l4(x - ¥),14(x)}
Fq(x) < max{F4(x = ¥), E4(x)}

3. Correlation Measure for Neutrosophic Filter
This section describes the definition of correlation measure for neutrosophic filter.

3.1 Definition
Let the universe be X = {x;, x,, x5, ... x,} and G = {(T({(xi), Ié(xi), F({(xi))/xi € X},

H= {(TI{(xi), 1{{' (xp), Fd(xi))/xi € x} be two neutrosophic filter consisting of the truth-membership,
indeterminate and false-membership function. Then the correlation measure coefficient of G and H is defined
by,

5ur(G.HD) = Cyr(G,H)
"7 JCur(G,G) * Cyp(H, H)
Where,
P n
Cur (G, H) = %Z " {min (12 30, 7460 min (T = 3, T x)

[y

j=1 i=
min (14 Cx; = ), 150e) ) min (1 G = 72, 1 0x0)
+max (FGJ (x; >y, F! ' (x; )) max (F](xl ->y),F (x; ))}

P

M:

1
Cur (6,6 = ;Z

1
min (1o, = ¥, 1)) min (10 = v, 1 (x)

+max (FG] iV F (x; )) max (F](xl -y, K} (x; ))}
p

Cor(H ) =) Z min (7 Cx; = ¥, T (x) ) min (T (e = ¥, T (%))

j=1

mln T’(xl - Vi), T (x )) min (T’(xl - y),T, (xl))

-
L}
-

i

+#min (1 G = 0, 1 Ge) ) min (1 Ge = 0, 1 Gx)
+max( (xl - y), F} (x )) max (Fj(xl - y,), F} (x ))}
3.2 Preposition

The established correlation measure between NF G and NF H achieves this property
(1) 0 < pyr(GH) <1
(2) pnr(G H) = pyr(H, G)

Proof
(1) Since the NF membership, indeterminate, and non-membership functions fall between 0 and 1.

But the filter conditions are 1 € P (by the definition 2.2). Using correlation measure for NF, then
Pnr(G, H) < 1. s0 that, pyr(G, H) lies between 0 < pyr(G,H) <1
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(2) If pyr (G H) = pyr(H, G),

since,
Cyr(GH
Pnr(G H) = e ) and
\/CNF(G' G) * Cyr(H, H)
y Cnr(H,G)
Pnr(H,G) = il
\/CNF(G' G) * Cyr(H, H)
By the definition (3.1),
1 P n
Cur(GH) =5 > > {min (TG = 0, 7Gx ) min (TG = ¥, T (x0)
j=1 i=1

= %Z Z {min (le'(xi - v), TP{(xi)) min (T({(xi - J’i)'TGj(xi))

j=1 i=1
+min (G = ), 1) ) min (Gxi = 30, 15(x)
+max (R G = ), F{ () ) max (F G = v, B (<))
= Cyr(H, G)

4. Numerical Example

In this section, we discussed Neutrosophic Filter (NF) application in medical diagnosis with numerical
example.

4.1 Medical diagnosis based on NF theory

Given the example of medical diagnosis using the definition of correlation measure for neutrosophic filter.
Classifying various sets of symptoms under a single disease label becomes challenging as medical diagnosis
involves many unknowns and a rise for information that doctors can access from new medical technologies.
It is possible for each element to have distinct truth-membership, indeterminate-membership, and false-
membership functions in various real-world scenarios. The appropriate medical diagnosis is provided by the
suggested correlation measure between the patients' symptoms and illnesses' symptoms. This proposed
method's distinctive selling point is that it takes into account multiple truth-membership, indeterminate-
membership, and false-membership. A single inspection could result in a diagnosis error. Therefore, the best
diagnosis is obtained through multi-time inspection, which involves obtaining samples from the same patient
at several times.

4.2 Example

Let us consider the hypothetical medical diagnosis case. In those three patients denoted, S = {S; ( sri ), S,(
shalini ), S;( Diya )}, followed by the collection of samples and vital signs for critical analysis, the following
primary symptoms and diseases were M = { Thermal reading, Cough, Throat pain, Headache, Join pain }.
and N = { Malaria, Dengue, TB, Typhoid }. We propose examining the patient three times a day at varied
time intervals, which leads to distinct truth-membership, indeterminate and false-membership functions for
every patient.
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Table 1: The connection among the patients and their symptoms.

M Ther.mal Cough Th.roat Head ache Joint pain
reading pain

Sree (0.1,0.3,0.4) | (0.3,0.2,0.6) | (0.3,0.50.1) | (0.50.3,0.3) | (0.2,0.3,0.4)
(0.1,0.4,0.3) | (0.1,0.4,0.3) | (0.7,0.3,0.1) | (0.2,0.4,0.3) | (0.3,0.4,0.7)
(0.2,0.3,0.7) | (0.1,0.3,0.2) | (0.1,0.6,0.3) | (0.3,0.3,0.2) | (0.2,0.3,0.5)
(0.5,0.3,0.4) | (0.2,0.3,0.1) | (0.6,0.3,0.3) | (0.6,0.3,0.1) | (0.3,0.4,0.2)

Shalini | (0.3,0.1,0.2) | (0.7,0.4,0.5) | (0.6,0.2,0.1) | (0.50.4,0.7) | (0.3,0.1,0.2)
(0.4,0.2,0.4) | (0.1,0.3,04) | (0.7,05,0.1) | (0.3,0.4,0.2) | (0.1,0.5,0.6)

Diya (0.2,0.3,0.4) | (0.4,03,05) | (0.50.6,0.6) | (0.4,0.2,0.5) | (0.6,0.2,0.4)
(0.1,0.4,0.6) | (0.4,0.3,0.4) | (0.7,0.6,0.1) | (0.6,0.3,0.5) | (0.2,0.3,0.5)
(0.2,0.4,0.7) | (0.3,04,0.1) | (0.8,0.50.3) | (0.2,0.6,0.2) | (0.3,0.4,0.6)

Let the sample be taken at three different timing in a day ( 9am, 12pm, 1am )

DOIL: https:

Table 2: The connection among the diseases and their symptoms.

N Malaria Dengue B
Thermal
. (0.3,0.6,0.1) (0.6,0.5,0.4) (0.4,0.6,0.3)

Reading
cough (0.2,0.3,0.5) (0.5,0.6,0.2) (0.1,0.3,0.4)
Throat

) (0.5,0.3,0.2) (0.4,0.5,0.4) (0.5,0.3,0.6)
Pain
Headache (0.5,0.2,0.4) (0.3,0.6,0.4) (0.2,0.6,0.4)
Joint Pain (0.5,0.6,0.2) (0.4,0.6,0.2) (0.3,0.5,0.3)

doi.org/10.54216/1]NS.260203
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Calculate the Neutrosophic Filter (NF) value for M,

Let M = {(0.1,0.3,0.4), (0.1,0.4,0.3), (0.2,0.3,0.7)} be a Neutrosophic sets.
From the definition (2.6) we have

Truth membership Ty, (x) = 0.1 and Ty, (y) = 0.1,

0.1 > min{1,0.1} > 0.1
Indeterminacy membership I,,(x) = 0.3 and I,;(y) = 0.4,
0.3 > min{1,0.3} > 0.3
false membership Fy;(x) = 0.4 and F);(y) = 0.3,
0.4 > max{1,04} > 1
The value of Neutrosophic filter at 9 am to 12pm(0.1,0.3,1)

Truth membership Ty, (x) = 0.1 and Ty, (y) = 0.2

0.1 = min{1,0.1} > 0.1
Indeterminacy membership I, (x) = 0.4 and I,,(y) = 0.3,

0.4 > min{1,0.4} > 0.4
false membership Fy;(x) = 0.3 and Fj,(y) = 0.7,

0.3 2 max{1,03} > 1
The value of Neutrosophic filter at 12 pm to 1am(0.1,0.4,1)

Truth membership Ty, (x) = 0.2 and Ty, (y) = 0.1

0.2 > min{1,0.2} > 0.2
Indeterminacy membership I,,(x) = 0.3 and I;;(y) = 0.3,

0.3 > min{1,0.3} > 0.3
false membership Fy;(x) = 0.7 and F(y) = 0.4,

0.7 2 max{1,0.7} > 1

The value of Neutrosophic filter at 1am to 9am (0.2,0.3,1)
Similarly, we can find the table values

Table 3: Neutrosophic Filter value for M

Thermal Throat ) .
G ) Cough ) head ache Joint pain
reading pain

0.1,03,1) | (03,021 | (03,051) | (05031) | (0.2,03,1)

Sri 0.1,04,1) | (0.1,04,1) | (0.7031) | (0.204,1) | (0.3,04,1)

(0.2,03,1) | (0.1,03,1) | (0.1,06,1) | (0.3,03,1) | (0.203,1)

Shalini | (0.5,0.3,1) | (0.2,03,1) | (0.603,1) | (0.603,1) | (0.3,0.4,1)
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(0.3,0.1,1) | (0.7,04,1) | (0.6,0.2,1) | (0.50.4,1) | (0.3,0.1,1)
(0.4,02,1) | (0.1,03,1) | (0.7,0.51) | (0.3,04,1) | (0.1,0.51)
(0.2,0.3,1) | (0.4,03,1) | (0.50.6,1) | (0.4,0.2,1) | (0.6,0.2,1)
Diya
(0.1,04,1) | (0.4,03,1) | (0.7,06,1) | (0.6,03,1) | (0.2,0.3,1)
(0.2,04,1) | (0.3,04,1) | (0.8,0.51) | (0.2,0.6,1) | (0.3,0.4,1)
Table 4: Neutrosophic Filter value for N
H Malaria Dengue TB
Thermal
) (0.3,0.6,1) | (0.6,0.5,1) | (0.4,0.6,1)
Reading
cough (0.2,0.3,1) | (0.5,0.6,1) | (0.1,0.3,1)
Throat
. (0.5,0.3,1) | (0.4,0.51) | (0.5,0.3,1)
Pain
Headache (0.5,0.2,1) | (0.3,0.6,1) | (0.2,0.6,1)
Joint Pain | (0.5,0.6,1) | (0.4,0.6,1) | (0.3,0.5,1)
Table 5: The Correlation Measure NF value between patient and diseases.
C Malaria | Dengue TB
Sri 0.9602 0.9628 0.9738
Shalini | 0.9664 0.9829 | 0.9796
Diya 0.9667 0.9505 0.9690

DOIL: https:
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From the above example, we conclude that the most accurate medical diagnosis is provided by the correlation
measure for the neutrosophic filter, which has the highest correlation metric. As a result, patient Shalini has
dengue, whereas patients Sri and Diya have TB.

5. Conclusion

In this paper, we have defined the correlation measure of neutrosophic filter and proved some of their
properties. We have presented an application of correlation measure for neutrosophic filter in medical
diagnosis. In the future work, we will extend this correlation measure to the type of neutrosophic filter.
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