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1. INTRODUCTION

Lotfi A. Zadeh[13] independently developed fuzzy set theory (FS). Sets with elements that have
varying degrees of membership and non-membership are known as intuitionistic fuzzy sets (IFS).
Krassimir Atanassov introduced IFS as an extended of Lotfi Zadeh's notion of FS, which in turn
expands the conventional theory of a set. Neutosophic Sets (NSs), which are an extended of FS
and IFS, were proposed by Smarandache[9]. Wang et al. [11] proposed single valued NS (SVNS),
a unique instance of NS. SVNS are currently commonly employed in medical analysis.The truth,a
contradiction an unknown and falsity membership function are four quadripartitioned SVNS that
Chatterjee[7] evoloved. The idea of intuitionistic fuzzy multisets (IFMs) and fuzzy multisets (FMs)
as a generalisation of the idea of neutrosophic refined sets (NRS) is one put up by Deli et al.[5].

The IFMS correlation measure was proposed by Rajarajeswari and Uma [8]. The correlation
coefficient between INS was proposed by Broumi and Smarandache [3]. Hanafy and colleagues
[6] constructed, examined, and focused on some of the relationship coefficient of NSs' highlights
in light of the centroid technique. The Haudroff distance between NSs was recently described by
Bromi and Smarandache, along with other similarity measures based on the distance, including
the set theoretic method and matching function to determine the degree of similarity between NSs.
The correlation coefficient between interval NSs was also proposed that year by Broumi and
Smarandache [11]. The framework of this document is as follows: Fundamental definitions of
QSVNRS provides in Section 2. The idea of a QSVNRS correlation measure are investigated in
Section 3.discusses a technique for using pattern recognition and the QSVNRS correlation measure
in medical diagnosis issues in Section 4.

2. PRELIMINARIES
Definition 2.1 [2] A QSVNRS 3 on G is in the form of
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B = {( 0, Ty(0), Di(0), Yg(o), Fi(o) Yo € 6 } (i=12...P) where, T§(e), Di(), Yii(o),
Fgf?(cr): (ﬁ_ —[0,1] such that 0 < Tg(0)+ Di(0)+ Yii(o)+ Fy(o) <4 (i = 1,2....P) .Here Tyj(0),
Dg(e), Yp(o), Fg(o) is the truth, a contradiction, an unknown and a falsity membership
sequences of the element o € & respectively. P is often referred to as QSVNRS (%) dimension.

Definition 2.2 [2] The complement of a QSVNRS P on R is denoted by B¢
B ={( 0, F§(0), Yi(0), Di(0), Th(0) ):0 € 6 }

That is Fgli;(a) = Tii;(a) , Yg‘f';(ov) = D;_Ii;(ov) : D%(a) = Ygf;(a) and Tgli;(a) = F;Ii;(cv) forall o €
® and (i=1.2....P).

Definition 2.3[4] ANRS R anddonR ={ o1, 09,......... , 0}y Of the form
N = {< Ok Tgﬁ( O“k), Dng( 0’k), FQILS( O’k) > Lo € R } and
3={( o1, T5(0%), Dy (0%), Fi(0%) ): oy ER}

Then the correlation between X and 2

Cnrs (X))
VCnrs(RR) . Cnrs()

P n
1 . . . . . ,
Cuns((83) =13 D (T TiCo) + DCodDS( o) + (o))

i=1 k=1

where

Pnrs (8, 3) =

P n
1 , , , . ) .
Cnrs(R,R) =E § E {T}E(Uk)T}E(Uk) + Dx(0)Dg( o) + F}E(”k)Fé(C'k)}

i=1 k=1

And

P n
1 . ) , . . .
Cnrs(3,3) =E E E {Ti(00) Ti(ow) + Di()Ds( o) + Fi(o)Fi( o) }

i=1 k=1
3. Correlation Measure of Quadripartitioned Single Valued Neutrosophic Refined Sets
Definition 3.1. AQSVNRSYand Hon I ={d;,d,,......... , 0, } Of the form
9 = { (g, Ty(dx), Dy(dx), Yy(0x), Fi(dx) ):dx € R} and § = {( by, Tg(0x), D (0x), Y (o),
Fsg'(bk) ) b ENY

Then the correlation between 9 and $

Cosvnrs (9.9)
Cosvnrs(D.9) . Cosvnrs(9.9)

PQSVNRS 9.9) = \/
Where
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CQSVNRS (;D’ g))

P n

1 . . . . . ,
= ;; ;{Tg‘)(bk) Tg(dx)) + Dy(dr)Dg(dx) + Yy(0r) Y (Dr)

+ Fh(d)Fid) )

P n
1 , . . . . .
Cosvmns(,9) = > D (0T + Do) D) + K (duI¥ ()
i=1 k=1
+ Fy(oi) Fy(oi) }

And

P n
1 . . ) ) ) ,
Cosvnrs(H 9 = Ez Z{Té(bk)Té(bk) + Dg(dr)Dg(d) + Yg(di)Yg(dk)
i=1 k=1
+ F{(0)F () )

Proposition 3.2. The correlation measure posynrs (¢, @) for two QSVNRS ¢ and ¢ in 9t should
satisfy the following properties

a) Ogsvnrs < Posvirs (6,0)< Lgsvnrs
b) PQSVNRS (s,0) = losvnrs iff¢=0
C) Posvnrs (§,0) = Posvnrs (0,6)

Proof:

a) Ogpsynrs < Posvnrs (5, 0) < losvnrs
Since the truth, contradiction, unknown and falsity are the membership sequences of
QSVNRS lies between 0gsyyrsand 1osynrs » Posvars (S, 0) also lies between 04y nrs
andeSVNRs.

b) PQSVNRS (s,0)= losvnrs iffc=0o

If the two QSVNRS ¢ and ¢ be equal (i.e ¢ = o). Therefore

Te(dg) = Ty (dy), D%(dy) = Dg(dy), Ye(dy) =Yy (dy) and Fe(dy) = Fy (dy)
Then
CQSVNRS( 66) = CQSVNRS(Q; 0)

n

p
= 5; ;{Té(bk) Ti(dy) + DL(dp)DL(dk) + Yi(d)Yi(d) + FL(dp)Fi(op)}
and
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Cosvnrs(6,0) = ZZ{T (dp) Ty (b)) + Dg(bk)D (bg) + Y¢ (bk)y (D)

1 1k=1
+ Fg(bk)FQ(bk)}

p
1
ﬁz Z{T (br) Ti(dg) + DL(dp)DL(dy) + Yi(d)YEi(dy)

i=1 k=1
+ gl‘(bk)F(;(bk)}
= CosvNrs (0,0)

Hence

Cqosvnrs (6,0) - Cosvnrs (65)

PQSVNRS (s, 0)=

= 1osvnrs

\/CQSVNRS( 6,5).Cosvnrs(0,0) \/CQSVNRS( 6,5) . Cosvnrs(S:S)

Now posvnrs (S, 0) = 1osvnrs
The unit measure is possible only if

Cqosvnrs (6.0)

= 1gsvnrs
JCQSVNRS( 6.5) . Cosvnrs( @,0)

Then refers  TL(by) = T;(dy), DL(dx) = DL(Ddy), YE(Dk) = Y7 (b)) and FEi(by) = F}(by)
for every i,k values. Therefore ¢ = o

Cosvnrs (6,0) - Cosvnrs (0,5)

It is clear that

JCQSVNRS( 6.6).Cosvnrs(0.0) JCQSVNRS( 6.5).Cosvnrs(0.0)

= PQSVNRS (0,¢6)

Cosvrs(6,0) = ZZ{T (00 Ty + DiRID(D) + VERY (3

11k

+ Fg(bk)Fé (by) }
P

> S R GITE D) + D) Dy + KV

1=1 k=1
+ Fb (bk)Fg(bk) }
= CQSVNRS(Q; )

4. Application of Medical Diagnosis using QSVNRS — Correlation Measure

Due to the enormous challenging the large number of data made accessible to clinicians by
contemporary medical technologies and the uncertainty involved in medical diagnosis, the practice
of grouping multiple sets of symptoms under a single disease term becomes difficult. Symptoms
can be described in a variety of practical contexts using four elements: truth membership, a
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contradiction, an unknown and falsity membership functions. The precise clinical finding is given
by proposed relationship measure among patients and side effects and side effects and sicknesses.
The fact that it takes into account membership in multiple truths, contradictions, unknowns, and
falsities makes this proposed method unique. It is possible for one-time inspections to lead to
incorrect diagnoses. Consequently, the most accurate diagnosis is provided by this multiple
inspection, which involves taking samples from the same patient at various intervals.

4.1. Example

This example shows how the proposed correlation measure can be applied to a medical diagnosis
issue.

Let H = {Temperature, Dry Cough, Pharyngalgia, Dizziness, and Rhinorrhea} is a set of
symptoms, and R = {Typhoid, Malaria, Dengue, and Viral Fever} is a set of diseases. Our
approach involves observing the patient three times per day at different spans, which thus makes
every patient have a different truth, contradiction, unknown, and falsity membership function.

Table 1. QSVNRS models of the patients’ symptoms.

W | Temperature Dry cough Pharyngalgia Dizziness Rhinorrhea
(0.5,0.2,0.4,05) |(0.6,0.5,05,0.3) | (0.4,0.6,0.1,0.6) | (0.6,0.4,0.5,0.4) | (0.6,0.3,0.5,0.2)
@, | 04050702 |(050.204,03) |[(03070501) |(0.6050408)|(0.30.4,0.20.6)
(0.3,0.6,0.2,06) | (0.4,05,0.3,0.6) |(0.2,0.7,0.1,0.4) | (0.4,0.2,0.6,0.4) | (0.2,0.5,0.4,0.2)
(0.7,0.4,0.6,0.3) |(0.5,0.3,06,02) |(0.50.20.1,0.2) |(0.5,0.2,0.1,0.3) | (0.3,0.2,0.5,0.6)
@, | (06040301) |(03030102) |[(0.2040301) |(0304,0.70.1) |(0.20.30.10.6)
(0.5,0.3,0.6,0.2) |(0.1,0.2,0.4,0.3) |(0.2,0.3,0.1,0.4) |(0.3,0.5,0.2,0.1) | (0.1,0.3,0.4,0.3)
(0.7,0.2,0.1,04) |(0.4,0.2,0.1,0.6) | (0.2,0.4,0.5,0.3) |(0.50.3,0.6,0.2) | (0.50.3,0.2,0.4)
@, | (06040301) |(02030201) |[(0.1,040603) |(0.4,0.20.1,05)|(0.204,040.3)
(0.5,0.30.1,0.3) |(0.2,05,0.1,0.3) |(0.2,0.3,0.4,0.6) | (0.1,0.2,0.2,0.5) | (0.1,0.3,0.2,0.5)

Let the samples be collected throughout the day at three distinct times (07:00, 15:00, and 23:00)

Table 2. Disease symptoms that have been modelled as QSVNRS

X Typhoid Malaria Dengue Viral Fever
Temperature (0.3,0.4,0.5,0.2) | (0.3,0.5,0.4,0.2) | (0.5,0.3,0.2,0.4) | (0.2,0.6,0.8,0.1)
Dry Cough (0.5,0.3,0.7,0.1) | (0.7,0.3,0.2,0.1) | (0.2,0.3,0.5,0.1) | (0.3,0.5,0.1,0.2)
Pharyngalgia | (0.4,0.1,0.2,0.3) | (0.5,0.4,0.3,0.2) | (0.5,0.4,0.4,0.3) | (0.3,0.5,0.1,0.2)
Dizziness (0.5,0.7,0.1,0.2) | (0.3,0.2,0.5,0.1) | (0.2,0.5,0.4,0.1) | (0.1,0.4,0.6,0.2)
Rhinorrhea (0.6,0.3,0.2,0.4) | (0.3,0.2,0.5,0.1) | (0.1,0.2,0.3,0.5) | (0.1,0.3,0.2,0.4)

The correlation measure from Table 3 with the highest value indicates the correct medical
diagnosis. Patient g, suffers from Malaria, whereas Patients g,and g;suffers from Dengue.
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Table 3. The Correlation Measure between QSVNRS W and X

Typhoid Malaria Dengue Viral Fever
#1 0.801 0.844 0.827 0.811
£- 0.828 0.808 0.865 0.830
[ 0.721 0.760 0.824 0.716

4.2. Pattern Recognition of QSVNRS — Correlation Measure

Example 4.2.1. Let R = {w,, ©,, @3,..... w,} With w = {w,, @, @3, @W,, @s} and Y= {@,, @5,
w,, Wg, We} are the QSVNRS defined by

Pattern | = {( @,,(0.3,0.4,0.1,0.5),(0.5,0.2,0.4,0.3) ) ,{ @,,(0.4,0.4,0.3,0.2),(0.2,0.1,0.6,0.3) ),
(@,(0.5,0.2,0.3,0.1),(0.5,0.4,0.1,0.2) ) ,{ @,,(0.6,0.3,0.5,0.4),(0.4,0.3,0.5,0.1) ),

( @s,(0.2,0.6,0.4,0.2),(0.2,0.1,0.3,0.4) ) }

Pattern Il = {{ @,(0.4,0.5,0.3,0.2),(0.2,0.3,0.5,0.4) ) ,{ @s,(0.6,0.2,0.4,0.3),(0.5,0.1,0.3,0.2) ),
(@,(0.6,0.4,0.3,0.2),(0.3,0.4,0.2,0.1) ) ,{ @g,(0.7,0.5,0.3,0.2),(0.2,0.4,0.3,0.6) ),
{ @,,(0.5,0.2,0.1,0.3),(0.4,0.5,0.2,0.3) ) }

Then the testing QSVNRS Pattern 111 be { w¢, @;, wg, @y, @0} Such that
{{ @,,(0.5,0.3,0.1,0.2),(0.6,0.2,0.6,0.1) ) ,( @,(0.8,0.1,0.2,0.3),(0.7,0.2,0.1,0.2) ),

( @g,(0.5,0.6,0.1,0.2),(0.2,0.7,0.1,0.3) ) ,{ @,,(0.2,0.7,0.4,0.1),(0.1,0.6,0.2,0.1) ),
( @10,(0.3.0.4,05,0.1),(0.2,0.6,0.1,0.3) ) }

Pattern (I, I11) = 0.769, Pattern (11, 111) = 0.857
Hence the testing Pattern 111 falls under the Pattern 11 type.
5. Conclusion

The correlation measure of QSVNRS was defined and few fundamental characteristics were
demonstrated in this work and we demonstrated that a correlation measure of QSVNRS can be
applied in the context of medical diagnostics and pattern recognition.
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