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1. Introduction

The field of medicine is one of the best areaspgfliaation of fuzzy set theory. In the
discrimination analysis, the symptoms are rankedoming to the grade of
discrimination of each disease by a particular spmp

In real world, we frequently deal with vague anpirecise information.
Information available is sometimes vague, sometimesact or sometimes insufficient.
Out of several higher order fuzzy sets, intuititioifuzzy sets(IFS)[2,3] have been
found to be highly useful to deal with vaguenesser€ are situations where due to
insufficiency in the information available, the &etion of membership values is not
possible to our satisfaction. Due to some reasealuation of non-membership values
is not also always possible and consequently tharains a part in deterministic on
which hesitation survives. Certainly Fuzzy setsotiids not appropriate to deal with
such problem, rather IFS theory is more suitablg. @ several generalizations of fuzzy
set theory for various objectives, the notion idtroed by Atanassov [2] in defining
intuitionistic fuzzy sets is interesting and useftlizzy sets are intuitionistic fuzzy sets
but the converse is not necessarily true [2]. bt fhere are situations where IFS theory
is more appropriate to deal with [6]. Besides,as been cultured in [7] that vague sets

[8] are nothing but IFS.

In the present paper we study Sanchez’s methofbf9hedical diagnosis using
the name as extended modal operators for negaibfON] of IFS theory [4]. The
method of intuitionistic medical diagnosis[IMD] ialwes intuitionistic fuzzy
relations[IFR] as defined in [5].
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2. Preliminaries
We give here some basic definitions, which are us@dir next section

Definition 2.1. Let a set E be fixed. An intuitionistic fuzzy s#&$) A in E is an object
having the formA = {(x, u,(x), 74 (x))/ x € X}where the functiop,: E —
[0,1] and y,: E — [0,1] define the degree of membership and degree ofrmembership
resepectively of the elemente E to the set A. which is a subset of E and for every
XEE 0= pus(x)+ yalx) <1.

The amountr, (x) = 1 — (ua(x) + y4(x)) is called the hesitation part which
may cater to either membership value or non-merhijeralue or both.

3. Methodology

Definition 3.1. If A and B are two IFS of the set E, then
AN B = {(x,min(p,(x), up(x)), max(y,(x),y5(x)))/x € E}
AUB = {(x, maX(HA(X):HB(x)) ) min(yA(x):)/B(x))>/x € E}

Definition 3.2. An operator over an intuitionistic fuzzy set ARS A), given the fixed
numbersy, g € [0,1], as

he,p(A) = {(x, a.ya(x), pa(x) + B. 14 (x))/x € E}

4. Medical diagnosis

Suppose S is a set of symptoms, D is a set of Bésaad P is a set of patient. Egtbe
an intuitionistic fuzzy relations[IFRJF;(P —» S) and F, be an intuitionistic fuzzy
relations[IFR]F,(S — D).

Then

Fi = AN B = {{x,min(p, (x), 5 (x)) , max(ys (x), y5 (x)))/x € E}
F, = AU B = {{x,max(t, (x), 5 (x)) , min(y4 (x), y5 (x)))/x € E}
F3 = (F1°F)
Fy = hep(A) = {(x,a.ya(x), ua(x) + B.ma(x))/x € E}
Here 5 = 0.5
Fs = pa(x) Vya(x) = max{us(x),ya(x)}

4.1. Algorithm
Step 1:
F;(P - S)andF,(S - D) are applied in Table 1 and Table 2 , we get #wllts is
named Table 3 (ie, compukg = (F; o F,))

Step 2:
The Table 3 values are applied in the formfylaand get the results is named Table 4.

Step 3:
The Table 4 values applied My and get the result is named Table 5.

Step 4:
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Finally, we select the maximum value from(Tableas}erow, and then we conclude that

the Patient®;(i = 1,2,3,4) is suffering from the Diseasy (j = 1,2,3,4,5)

4.2. Case study
Let there be four Patients P &{P,, P; P, } and the set of symptoms
S = {Headache, Acidity, Burning Eyes, Back painpBsssion}

Let the set of Disease be D = {Stress, Ulcer, Vigiooblem, Spinal problems, Blood

pressure}.
Tablel: IFRF;(P - S)
Headache Acidity Burning Back Pain | Depression
Eyes
P, (0.9,0.1) (0.7,0.2) (0.2, 0.8) (0.7, 0.2 (0.Z;)0
P, (0.0, 0.7) (0.4, 0.5) (0.6, 0.2) (0.2, 0.7 (0.2Z)0
P (0.7,0.1) (0.7,0.1) (0.0, 0.5) (0.1, 0.7) (0.@)0
P, (0.5,0.1) (0.4, 0.3) (0.4, 0.5) (0.8,0.2) (0.31)0
Table2: IFRF,(S - D)
Vision Spinal Blood
Stress Ulcer Problem Problems Pressure
Headache (0.3,0.0) (0.0, 0.6) (0.2,0.2) (0.2,0.8 (0.B)0
Acidity (0.3,0.5) (0.2, 0.6) (0.5,0.2) (0.1,0.5 (0.@)0
Burning | 55 08) | (0.0,0.8| (01,07 (07,00 (0.8)0
Eyes
Back Pain (0.7, 0.3) (0.5, 0.0) (0.2, 0.6) (0.1, 0.7 (0.B)O
Depression | (0.2, 0.6) (0.1, 0.8) (0.2, 0.8) (0.2,0.7 (0.8)0
Table 3: Using Step 1 (i.e., compuig = (F; o F,)
Vision Spinal Blood
Stress Ulcer Problem Problems Pressure
P (0.7,0.1) (0.5, 0.2) (0.5,0.2) (0.2,0.5 (0.Z;)0
P, (0.3,0.5) (0.2, 0.6) (0.4, 0.5) (0.6,0.2 (0.2)0
Py (0.3,0.1) (0.2, 0.6) (0.5,0.2) (0.2,0.5 (0.B)0
P, (0.7,0.1) (0.5, 0.2) (0.4,0.2) (0.4,0.5 (0.31)0
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Table 4: Using Step 2

Stress Ulcer P\r/éﬁﬁ;n Prsgti)lnsrlns PrBelgscildre
P, (0.05,0.80)| (0.10,0.65) (0.10,0.65) (0.25, 0.35(0.35, 0.35)
P, (0.25,0.40)| (0.30,0.30) (0.25, 0.45) (0.10, 0.70§0.30, 0.50)
P, (0.05,0.60)| (0.30,0.30) (0.40, 0.65) (0.25, 0.35}0.30, 0.30)
P, (0.05,0.80)| (0.10,0.65) (0.10, 0.60)  (0.25, 0.45]0.20, 0.45)

Table5: Using Step 3 and Step 4

Stress Ulcer P\r/(i)iloe?n prsgé?ﬁqs PrBelgs?Jdre
P, 0.80 0.65 0.65 0.35 0.35
P, 0.40 0.30 0.45 0.70 0.50
Ps 0.60 0.30 0.65 0.35 0.30
P, 0.80 0.65 0.60 0.45 0.45

From the results of the disease from Table 5, wee that the max value of
P,and P, is 0.80 and therefore both of them suffer frome&r The max value of
P, is 0.70 This concludes tha, faces Spinal Problem. Whereas the max value of
P;is 0.65 and therefore; faces Vision Problem.

5. Conclusion

In this paper, a new technique to diagnose the tympf the disease using intuitionistic
fuzzy set is proposed and it is successful anctffeto solve many problems faced by
patients.
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