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ABSTRACT

In this paper a new approach is proposed to meet the challenges in medical diagnosis using fuzzy neutrosophic ¢ ompositionrelation.
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1. INTRODUCTION

Neutrosophic Logic proposed by Florentine Smarandache [ 5] was developed to represent mathematical model of uncertainty,
vagueness, ambiguity, imprecision undefined, incompleteness, inconsistency, redundancy, contradiction. The neutrosophic logic is a
formal frame to measure truth, indeterminacy and falsehood. In Neutrosophic set, indeterminacy is quantified explicitly whereas the
truth membership, indeterminacy membership and falsity membership are independent. This assumption is very important in lot of
situations such as information fusion when we try to combine the data from different sensors. From philosophical point of view, the
neutrosophic set takes value from real standard or non-standard subset of]0, 1*[. But in real life application in scientific and
Engineering problems it is difficult to use neutrosophic set with value from real standard or non-standard subset of 10, 1'[. Hence
Arockiarani et.al.[1] introduced the fuzzy neutrosophic set which takes the value from the subset of [0,1].In this paper we define the
value function and score function for the fuzzy neutrosophicsets .Furthur we apply the same with the composition relation in medical

diagnosis.

2. PRELIMINARIES
Definition 2.1:[1]
A\ Fuzzy neutrosophic set A on the universe of discourse X is defined as

A= (0T, (0, 1y (0, FyGObx € X where T, 1 F:x —[0.1]and 0 =100 + 14 () +F, () <3

Definition2.2:[2]

A fuzzy neutrosophic set relation is defined as a fuzzy neutrosophic subset of X xY having the form
R = {((x,y), Tr(x,¥),Ix(x,y), Fr(x,y)): x € X,y € Y } where Tg, I, Fr: X X Y - [0,1]
Satisfy the condition 0 < Tr(x,y) + Iz (x,¥) + Fr(x,y) <3 V(x,y) €EX XY.
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We will denote with FNR(X X Y) the set of all fuzzy neutrosophic subsets in X x Y.
Definition 2.3:[2]
Given a binary fuzzy neutrosophic relation between X and Y ,we can define R—! between Y and X by means ofTp-1(y, x) =
Tr(, y), Ig1(y,x) = [g(x,y), Fp-1(y,x) = Fr(x,y)¥(x,y) € X x Yto which we call inverse relation of R.
Definition 2.4:[2]
Let a, B, A, p be t-norms or t-conorms not necessarily dual two —two, R € FNR(X X Y) andP € FNR(Y x Z). We will call

a, B
composed relationP ° R € FNR(X X Z ) to the one defined by
Ap
a, B
P ° R=4((x,2),T o«p (x,2),] op (x,2),F op (x,2))/x €X,zEZ
Ap P°R P °R P °R
Ap Ap Ap
Where,
T ap (x,2) = 5{BITRC, ), Te(v, I} 1 ap (x,2) = S{BURGY), Ip(y, 2)]}
P°R P°R
Ao Ap
F ap (x,2) = H{p[Fr(x,y), Fp(y, 2)]}
P°R
Ap

Whenever 0 < T op (5,2) +1 op (x,2) +F op (x,2) <3V(x,2) EXXZ
P°R P°R P°R

Ap A.p Ap
The choice of the t-norms and t-conormsa, S, A, pin the previous definition, is evidently conditioned by the fulfilment of
0T qop ,2)+1 ap (x,2)+F op (x,2) <3V(x,2) EX X Z.
P°R P°R P°R

Ap Ap Ap

Definition 2.5:[3]

P,Q € FNR(X). Qo

Let X be a set and let of P and Q can also be defined as follows:

X,y eX

Then the composition

for any
TQoP (X! y) = ZZXU—P (X’ Z)/\TQ (Z’ y)] IQOP (X’ y) = ZZX[I P (X! Z) A IQ (Z’ y)] and

FQOP (X’ y) = zé\X[FP (X! Z)V FQ (Z’ y)]

3. APPLICATION OF FUZzZY NEUTROSOPHIC COMPOSITION RELATION IN
MEDICAL DIAGNOSIS
Definition 3.1:

Let A be fuzzy neutrosophic set. Then the value function of A is definedas V(A)=T, +(@—1,)—F, where T,, I, and
FA denotes the Truth value, indeterministic value and false value of A respectively.

Definition3.2:

Let A be fuzzy neutrosophicset. Then the score function of A is definedas S, = Tj —1 i I:j We define mathematically, a
patient is a fuzzy neutrosophic set, say Pi , on the set of symptoms S and the fuzzy neutrosophic relation from the set of symptoms S

to the set of diseases D , Which reveals the degree of association, indetermination and the degree of non- association between the
patients and symptoms and between symptoms and diseases.

Algorithm:

Step 1: The symptoms of the patients are given in Table | .i.e. the relation Q(P —> S) between the patients and symptoms are noted.
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Step 2: The medical knowledge relating the symptoms with the set of diseases under consideration are noted in Table I1.(i.e.,)the relation
of symptoms and diseases R(S — D) are given.

Step 3: The composition relation of patients and diseases T (P — D) are found using the definition 2.4 and noted in Table I11.

Step 4: Calculate the value function by using the definition 3.1 for Table Il and is given in Table IV.
Step 5: We apply score function for the table 111 using the definition 3.2 and it is given in Table V.

Step 6: The higher the score, higher is the possibility of the patient affected with the respective disease.

Table 1: The symptoms of the patients

Q Vomiting(S,) Pain in Abdomen(S,) Temperature(Ss;)
Patient 1(P,) (0.7,0.4,0.1) (0.8,0.6,0.7) (0.4,0.8,0.5)
Patient 2(P,) (0.6,0.5,0.3) (0.6,0.5,0.2) (0.7,0.9,0.0)
Patient 3(Ps) (0.8,0.4,0.2) (05,0.1,0.5) (1.0,0.5,1.0)
Patient 4(P,) (0.4,0.6,0.3) (0.5,0.4,0.8) (0.5,0.6,0.9)
Table 2:The relation of symptoms and diseases.
R Intestinal Obstruction Inguinal Hernia (D2) Appendicitis Ureteric Colic
(D1) (D3) (D4)
Vomiting(S1) (0.9,0.6,0.7) (0.9,1.0,0.5) (0.9,0.2,0.8) (0.6.0.2,0.3)
Pain in Abdomen(S2) | (0.5,0.3,0.3) (0.4,0.6,0.6) (0.4,05,0.3) (0.9,0.5,0.8)
Temperature(S3) (0.8,0.8,0.9) (0.7,0.8,0.3) (0.8,0.1,0.8) (0.3,0.4,0.5)
Table 3: The composition relation of patients and diseases
T Intestinal Obstruction (D;) | Inguinal Hernia (Dy) App(e;j)icitis Urete(:i)i)Colic
Patient 1(P,) (0.7,0.8,0.7) (0.7,0.8,0.5) (0.7,0.5,0.7) (0.8.0.5,0.3)
Patient 2(P,) (0.7,0.8,0.3) (0.7,0.8,0.3) (0.7,05,0.3) (0.6,0.5,0.3)
Patient 3(P;) (0.8,0.5,0.5) (0.8,0.5,0.5) (0.8,0.2,0.5) (0.6,0.4,0.3)
Patient 4(P,) (0.5,0.6,0.7) (0.5,0.6,0.5) (0.5,0.4,0.8) (0.5,0.4,0.3)

Table 4: Calculation of value function

Value function D, D, D, D,
Patient 1(P,) 0.2 0.4 0.5 1
Patient 2(P,) 0.6 0.6 0.9 0.8

Patient 3(P3) 0.8 0.8 1.1 0.9
Patient 4(P,) 0.2 0.4 0.3 0.8
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Table 5: Calculation of score function

Score function D, D, D, D,

Patient 1(P,) 014 |03 0.35 | 0.65

Patient 2(P,) 046 | 0.46 | 055 |0.45
Patient 3(P5) 055 | 055 |0.70 | 048
Patient 4(P,) 008 |02 |018 |038

Therefore from Table V we conclude that P, and P, are suffering from Djand P, and P are suffering from Da.
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