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Abstract

Neutrosophy is the base of neutrosophic logic, neutro-
sophic set, neutrosophic probability etc., The concept of
rough neutrosophic set is an essential tool for dealing with
uncertainties free from the shortcomings that affect the ex-
isting methods. In this paper,tangent logarithmic distance
and cosecant similarity measure between rough neutrosophic
sets are proposed and some of its properties are discussed
herein. Utilization of medical diagnosis is presented to find
out the disease impacting the patient.
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1 Introduction

Neutrosophic set (generalization of fuzzy sets, intuitionistic fuzzy
sets and so on) defined by FlorentinSmarandache (see [1]) has ca-
pability to deal with uncertainty, imprecise, incomplete and incon-
sistent information which exists in real world from philosophical
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point of view. Said Broumi and FlorentinSmarandache (see [4])
developed several similarity measures of neutrosophic sets.

In 1982, Pawlak (see [3]) introduced the concept of rough set (RS),
as a formal tool for modeling and processing incomplete informa-
tion in information systems. There are two basic elements in rough
set theory, crisp set and equivalence relation, which constitute the
mathematical basis of rough sets. The basic idea of rough set is
based upon the approximation of sets by a pair of sets known as the
lower approximation and the upper approximation of a set. Here,
the lower and upper approximation operators are based on equiv-
alence relation. Nanda and Majumdar (see [2]) examined fuzzy
rough sets .Broumi et al(see [5]) introduced rough neutrosophic
sets. Surapati Pramanik and KalyanMondal (see [7]) introduced
cotangent similarity measure of rough neutrosophic sets.

In this paper, by using the notion of rough neutrosophic set, it was
provided an exemplary for medical diagnosis. In order to make this,
different types of methods are executed.

2 Preliminaries

2.1 Definition(see [5])

Let U be a non-null set and R be an equivalence relation on U
. Let P be neutrosophic set in U with the membership function
Tp, indeterminacy function Ip and non-membership function Flp.
The lower and the upper approximations of P in the approxima-
tion (U, R) denoted by N(P) and N(P) are respectively defined as

follows:

N(P) = ((z, T(p)(z), In(p) (z), Fn(p)(2)) /ye[z]r, veU)

N}EP) = (&, Ty(p) (), Inp) (), Fy(py (@) /ye|z] r, xeU)

Ty (@) = Nyeparn TrW)iIne) (@) =V yepn 1P@)iEne) (2) = Ve, Fr ()

N A
TN(P)(x) = \/yemR TP(?/)QIN(P)(JC) = /\yemR IP(ZJ)§FN(P)($) = /\ye[I]R Fr(y)

0 < Tn(py(2) + Inep)(2) + Fivpy(2) < 3 and

0 < Ty(py (@) + Iy(py () + Fypy(x) < 3

where \/ and A mean ”max” and "min” operators respectively,Tp(y), Ip(y)
and Fp(y) are the membership, indeterminacy and non-membership

of y with respect to P. It is easy to see that N(P) and N(P) are two
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neutrosophic sets in U,thus the NS mappings N, N : N(U) — N(U)
are respectively, referred to as the lower and upper rough neutro-
sophic set approximation operators, and the pair (N(P) , N(P)) is
called the rough neutrosophic set in (U,R).

3 Proposed Definitions with proposition

3.1 Definition

Let A:<(IA(xi>le(xi)7EA(‘TZ'D? (TA(§1)7IA(:E)7FA(:L‘Z))> and
B=((Lp(:), Lp(x:), Fp(x:)), (T'p(x:), 1 (x:), Fp(2;))) be two rough
neutrosophic sets,then the tangent logarithmic distance is defined
as TLDgpys(A, B) = 2(n+1) > [tan(log(1 + |T 4(x;) — Tp(x:)| +
| La(x:) = Lp(zi)| + | Eaz) — F ()] + 1T a(z:) — Tp(w:)| +
[Ta(@:) — Ip(xi)| + [Fa(zs) — Fe(z)))]] (1)

3.2 Proposition

(i) TLDgns(A, B)e| 0,17 ; (ii) TLDgys(A, B) = TLDgys(B, A);
(111) IfA - B - C then TLDRNs(A, C) > TLDRNs(A, B) and
TLDRNs(A, C) Z TLDRNS(B, C) Proof
(i) The proof is straightforward.
(ii) The proof is straightforward.
(iif) It was well known that,
Ty(w:) < Tplw) < Tolw); Talw:)
lA(xz) > l (xz) > Ic(%) [A(xz >
Fa() 2 Fylas) > Fole); Pa(e,
since AC BC(C
Hence,
7050~ 5)] < [T 0w ~T(a)| s Tale)~Tis ] < [Talre)—
Tole| s 1La(wi) — Ln(ea)l < L) = Lozl {T () — Tn(wi)] <
) Telzol [E4Gr) —Ep(n) < Eae) = Eeleol {Fatn) -
Pt < [Fa(n) ~ Fete)

ITB(%) o(@)] L (@) =To(a) 51T p ()~ To(w:)| < |Talw:)—
To(@); |Lp(w:) — Lo(w:)] < [La(w:) = Lo(w)| 5[ Tp(ws) — To(i)| <
| La(wi) = To(@i)l; |[E (i) — Eo(i)| < |E (i) = Eo(@:)] 3| Fp(i) -

Fol(x;)| < |Fa(z;)— Fo(x;)| Here, the tangent logarithmic distance
is an increasing function. Therefore,
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TLDRNs(A, C) Z TLDRNS(A, B) and T'LDR]\IS<147 C) Z TLDRNs(B, C)

3.3 Definition

Let A=((Ta(wi), Ly (i), F4(2:)), (Ta(i), La(2), F a(x;))) and
B=((T(2), Ly(x), Ep(:)). (T(,), Tn(w:), Fu(x,))) be two rough
neutrosophic sets, then the cosecant similarity measure is defined
as COSECgrys(A, B) = & [Y[cosec] X))
where
X =L y(wi) = Tp(ws)| + [ Ly(w:) — Lp(@i)| + |[E (i) — E ()]

= |Ta@i) = Tp(xi)| + L alxi) — Ip(wi)| + [Falz:) — Fp(zi)|

3.4 Proposition

(1) COSECRNs(A, B)eJ’O, 1+L ; (11) COSECRNS(A, B) = COSECRNs(B, A),

(iii) If A C B C C then COSECgNs(A,C) < COSECgNs(A, B)

and COSECgrys(A,C) < COSECgNs(B,C) Proof

(i) The proof is straightforward.

(ii) The proof is straightforward.

(iii) It was well known that,

IA(Ii) < Tp(wi) < T(wi); Talx:)
Ly(zi) > Ip(wi) > Lo(x); 1 ( i) >

Fo@) > Fylw) > Folr); Fal

since AC BCC(C

Hence,

()T < L)L) s )T < T

To(xi)l s [ La(wi) = Lp(xi)] < [La(wi) — Lo(@i)| sHawi) — Ip(z)| <
1La(i) =T (@)l |y (@) = Fp(:)] < |Fy(wi) = o) 5| Fa(e:) -
Fp(x)| < !FA(:E)— o(i)| _ _ _

L p(w:)=Le ()| < |La(wi)=Te ()| 5| Tp(xi) = To(w:)| < [Talx:)—
T (@)l [Lp(ri) — Lol < |La(xi) = Lo(a)| 5[ 1p(xi) — Lo(i)] <
|La(i) = Io(w)l; |1Fp (x) Eo(vi)| < [Eq(w:) = Eo(w)| 5[ Fp(w:) —

)i |
Fe(w:)] < [Fa(zi) — Fo(zi)|
Here, the cosecant similarity measure is a decreasing function
Therefore,

COSECRNs(A, C) S COSECRN5<A, B) and COSECRNs(A, C) S
COSECgNs(B,C)
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4 Methodology

In this section, it was presented an application of rough neutro-
sophic set in medical diagnosis. In a given pathology, suppose S is
a set of symptoms, D is a set of diseases and P is a set of patients
and let Q be a rough neutrosophic relation from the set of patients
to the symptoms. i.e.,Q (P — S) and R be a rough neutrosophic
relation from the set of symptoms to the diseases. i.e., R (S — D)
and then the methodology involves three main jobs:

(i) Determination of symptoms

(i) Formulation of medical knowledge based on rough neutrosophic
sets

(iii) Determination of diagnosis on the basis of various computation
techniques of rough neutrosophic sets.

5 Algorithm

Step 1: The Symptoms of the patients are given to obtain the patient-
symptom relation Q and are noted in Table 1.

Step 2:The medical knowledge relating the symptoms with the set
of diseases under consideration are given to obtain the symptom-
disease relation R and are noted in Table 2.

Step 3:The computation T of the relation of patients and diseases
is found using (1) and (2) and are noted in Table 3 and Table 4
respectively.

Step 4:Finally, minimum value from Table 3 and maximum value
Table 4 of each row were selected to find the possibility of the pa-
tient affected with the respective disease and then it was concluded
that the patient Py (k=1,2 and 3) was suffering from the disease D,
(r=1,2,3 and 4).

6 Case study(see [6])

Let there be three patients P = { Py, P, P3} and the set of symp-
toms S = {S) = Temperature, Sy = Headache, S3 = Stomachpain,
Sy = Cough, S5 = Chestpain}. The Rough Neutrosophic Relation
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Q (P — S) is given as in Table 1. Let the set of diseases D

{D; = Viralfever, Dy = Malaria, D3 = Stomachproblem, D,

Chestproblem}. The Rough Neutrosophic Relation R (S — D) is

given as in Table 2.

Table 1: Patient - Symptom Relation(Using Step 1)

Special Issue

Q | Temperature | Headache | Stomach pain Cough Chestpain
P ((.6,.4,.3), | ((4,4,.4) ((.5,.3,.2) ((.6,.2,.4), | ((.4,.4,.4),
(.8,.2,.1)) (.6,.2,.2)) (.7,.1,.2)) (.8,.0,.2)) | (.6,.2,.2))
Py | ((5,.3,.4), |((.5,.5,.3), | ((.5,.3,.4), |{(.5,.3,.3),] ((.5,.3,.3),
(.7,.3,.2)) (.7,.3,.3) (.7,.1,.4)) (.9,.1,.3)) | (.7,.1,.3))
Py | ((.6,.4,.4), |((.5,.2,.3), | ((4,.3,4), |{(.6,.1,.4),] ((.5,.3,.3),
(.8,.2,.2)) (.7,.0,.1)) (.8,.1,.2)) (.8,.1,.2)) | (.7,.1,.1))
Table 2: Symptom - Disease Relation (Using Step2)
R Viral fever | Malaria | Stomach problem | Chest
problem
Temperature | ((.6,.5,.4), | ((.1, 4, .4), ((.3,.4,.4), ((.2,.4,.6),
(.8,.3,.2)) | (.5,.2,.2)) (.5,.2,.2)) (4,.4,.4))
Headache ((.5,.3,.4), | ((.2,.3,.4), ((.2,.3,.3), ((.1,.5,.5),
(.7,.3,.2)) | (.6,.3,.2)) (4,.1,.1)) (.5,.3,.3))
Stomach pain | ((.2,.3,.4), | ((.1, .4, .4), ((.4,.3,.4), ((.1, .4,.6),
(4,.3,.2)) | (.3,.2,.2)) (.6,.1,.2)) (.3,.2,.4))
Cough ((.4,.3,.3), | ((.3,.3,.3), ((.1,.6,.6), ((.5,.3,.4),
(.6,.1,.1)) | (.5,.1,.3)) (.3,.4,.4)) (.7,.1,.2))
Chest pain ((.2,.4,.4), ] ((.1,.3,.3), ((.1,.4,.4), ((.4,.4,.4),
(4,.2,.2)) | (.3,.1,.1)) (.3,.2,.2)) (.6,.2,.2))
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Table 3: Tangent logarithmic distance (Using step 3 and step 4)

T | Viral fever | Malaria | Stomach problem | Chest problem
P 0.0843 0.1195 0.1190 0.1052
Py 0.0935 0.1163 0.1319 0.1106
Py 0.0932 0.1210 0.1213 0.1328

Table 4: Cosecant similarity measure (Using step 3 and step4)

T | Viral fever | Malaria | Stomach problem | Chest problem
P 0.8232 0.6900 0.7142 0.7924
Py 0.7867 0.6954 0.6687 0.7240
P 0.7908 0.6753 0.7190 0.6624

From Table 3 and Table 4, it is obvious that, if the doctor agrees,
then P, P, andPs suffers from Viral fever.

7 Conclusion

Our proposed methods are most reliable to handle medical diagno-
sis problems quiet comfortably. The recommended techniques can
invade in other areas such as clustering,image processing etc., In fu-
ture, we will enhance these methods to other types of neutrosophic
sets.
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