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ABSTRACT 
This paper provides a planned way to diagnose clinical diseases on the basis of general symptoms. The 
method of intuitionistic medical diagnosis involves intuitionistic fuzzy relations. In this work Sanchez’s 
approach for medical diagnosis is studied and the concept is generalized by the application of IFS theory. 
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INTRODUCTION 
Medical diagnosis is the process of determining which disease or condition explains a 
person's symptoms and signs. It is most often referred to as diagnosis with 
the medical context being implicit. The information required for diagnosis is typically 
collected from a history and physical examination of the person seeking medical care [1-3]. 
Out of several generalizations of fuzzy set theory for various objectives, the notion 
introduced by Atanassov in defining intuitionistic fuzzy sets (IFSs) is interesting and useful. 
Fuzzy sets are IFSs but the converse is not necessarily true. In fact, there are situations 
where IFS theory is more appropriate to deal.IFS theory has been applied in different 
areas,viz.,logic programming, decision making problems etc. In the present paper we 
studied Sanchez’s method of medical diagnosis using the notion of IFS theory [4-6]. The 
method of intuitionistic medical diagnosis involves intuitionistic fuzzy relations. 
 
PRELIMINARIES 
First of all we will introduce some basic definitions which are used in our next section. 
Definition2.1.Let a set E be fixed. An intuitionistic fuzzy set or IFSA in E is an object having 
the form 
A = {(x, µA(x), vA(x))| x ∈ E} 
where the function sµA:E[0,1]andƲA:E [0,1] define the degree of membership and degree of non- 
membership respectively of the element x∈E to the set A,which is a subset of E,and for every 
x∈E , 0 ≤ µA(x) +ƲA(x)≤1. 
The amount πA(x)=1-(µA(x)+ ƲA(x)) is called the hesitation part, which may cater to either 
membership value or non-membership value or both. 
Definition2.2. If A and B are two IFSs of the set E, then 
A⊂Biff∀x∈E;[µA(x)≤ µB(x)and ƲA(x)≥ƲB(x)] 
A ⊃ B if f B ⊂ A 
A = B iff∀x ∈ E; [µA(x) = µB(x) and ƲA(x)= ƲB(x)] 
Ā={(x , ƲA(x) , µA(x)) |x∈E 
A ∩ B = {(x , min(µA(x), µB(x)), max(ƲA(x),ƲB(x)))| x ∈ E} 
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A ∪ B = {(x , max(µA(x), µB(x)), min(ƲA(x),ƲB(x)))| x ∈ E 
Obviously every fuzzy set has the form 
{(x, µA(x),Ʋ୅(x))| x ∈ E} 
Definition 2.3: Let X and Y be two sets. An intuitionistic fuzzy relation(IFR)R from X to Y is 
an IFS of XY characterized by the membership function µR and non-membership function ƲR. 
An IFRR from X to Y will be denoted by R(X →Y). 
Definition 2.4: If A is an IFS of X, the max–min–max composition of the IFR R(X →Y) with A 
is an IFS B of Y denoted by B = R ͦ A; and is defined by the membership function 
µୖ଴୅(y)=˅[µA(x) Ʌ µR(x,y)] 
and the non-membership function 
Ʋୖ଴୅(y)=Ʌ[ƲA(x) ˅ƲR(x,y)] ∀y ∈ Y 
(where˅=max,Ʌ=min). 
Definition 2.5: Let Q(X →Y) and R(Y →Z) be two IFRs . The max–min–max composition R ͦ Q 
is the intuitionistic fuzzy relation from X to Z defined by the membership function 
µୖ୭୕(x,z) =˅[µQ(x,y) Ʌ µR(y,z)] 
and the non-membership function 
Ʋୖ଴୕(x,z) = Ʌ[ƲQ(x,y) ˅ƲR(y,z)] ∀ (x,z) ∈ XxZ and ∀ y ∈ Y 
Medical diagnosis 
In this section we present an application of intuitionistic fuzzy set theory in Sanchez’s approach 
for medical diagnosis. In a given pathology, suppose S=is a set of symptoms, D a set of 
diagnoses, and P a set of patients. 
Analogous to Sanchez’s notion of“ Medical Knowledge” we define “Intuitionistic Medical 
Knowledge” as an intuitionistic fuzzy relation R from the set of symptoms S to the set of 
diagnoses D(i.e.,onSxD) which reveals the degree of association and the degree of non-association  
between symptoms and diagnosis. Now let us discuss intuitionistic fuzzy medical diagnosis.  
Now let us discuss intuitionistic fuzzy medical diagnosis. The methodology involves mainly 
the following three jobs: 
1. Determination of symptoms. 
2. Formulation of medical knowledge basedon intuitionistic fuzzy relations. 
3. Determination of diagnosis on the basis of composition of intuitionistic fuzzy relations. 
Let A be an IFS of the set S;and R be an IFR from S to D. Then max-min-max composition of 
IFS A with the IFRR(S →D) denotes by B=A0R signifies the state of the patient in 
terms of diagnosis as an IFS B of D with the membership function given by 
µ୆(D)=˅[µA(s) Ʌ µR(s,d)] 
and the non-membership function 
Ʋ୆(d)=Ʌ[ƲA(s) ˅ƲR(s,d)] ∀ d ∈ D 
If the state of agiven patient P is described in terms of an IFSAof S,then P is assumed to be 
assigned diagnosis in terms of IFS B of D, through an IFR R of “Intuitionistic Medical 
Knowledge” from S to D which is assumed to be  given by a doctor who is able to translate his 
own perception of the intuitionism involved in degrees of association and non-association respectively 
between symptoms and diagnosis. For a given R and Q; the relation T = R o Q can be 
computed. From the knowledge of Q and T; one may compute an improved version of the IFRR for 
which the following holds good: 
SR = µR - ƲR.πR is greatest and the equality T = R o Q is retained. 
Obviously, this improved version of R will be a more significant IFR translating the higher 
degrees of association and lower degrees of non-association of symptoms as well as lower 
degrees of hesitation to the diagnosis, an approach to “Intuitionistic Medical Knowledge”. In 
case, the doctor is not satisfied with the results, Ri s modified. A computer-based diagnostic 
system can be used for this purpose. To see the application of the method let us make a 
hypothetical case study below: 
Case study 
Suppose there are five patients Amit, Babul, Chaman and Deepak  in hospital of Delhi. Their 
symptoms are loose motion, temperature, cough, cold,  itching and body pain. Clearly, P= { 
Amit, Babul, Chaman, Deepak} and the set of symptoms  
S = { loose motion, temperature, cough, itching, body pain }. 
The Intuitionistic fuzzy relation Q(P→S)is given in hypothetical form as – 

Shubhnesh Kumar Goyal 
 



IAAST Vol 9 [4] December 2018 140 | P a g e     ©2018 Society of Education, India 

Q Loose Motion Temperature Cough Itching Body Pain 
Amit (0.8,0.1) (0.6,0.1) (0.2,0.8) (0.6,0.1) (0.1,0.6) 
Babul (0.0,0.8) (0.4,0.4) (0.6,0.1) (0.1,0.7) (0.1,0.8) 
Chaman (0.8,0.1) (0.8,0.1) (0.0,0.6) (0.2,0.7) (0.0,0.5) 
Deepak (0.6,0.1) (0.5,0.4) (0.3,0.4) (0.7,0.2) (0.3,0.4) 

 
Let the set of diagnosis be D = { Malaria, Typhoid, Viral Fever, Dengue, Cold } Then The 
Intuitionistic fuzzy relation R(S→D)is given in hypothetical form as – 
 
R Malaria Typhoid Viral Fever Dengue Cold 
Loose Motion (0.4,0.0) (0.7,0.0) (0.3,0.3) (0.1,0.7) (0.1,0.8) 
Temperature (0.3,0.5) (0.2,0.6) (0.6,0.1) (0.2,0.4) (0.0,0.8) 
Cough (0.1,0.7) (0.0,0.9) (0.2,0.7) (0.8,0.0) (0.2,0.8) 
Itching (0.4,0.3) (0.7,0.0) (0.2,0.6) (0.2,0.7) (0.2,0.8) 
Body Pain (0.1,0.7) (0.1,0.8) (0.1,0.9) (0.2,0.7) (0.8,0.1) 

 
Therfore the composition T= RoQ will be given by - 
 
T Malaria Typhoid Viral Fever Dengue Cold 
Amit (0.4,0.1) (0.7,0.1) (0.6,0.1) (0.2,0.4) (0.2,0.6) 
Babul (0.3,0.5) (0.2,0.6) (0.4,0.4) (0.6,0.1) (0.1,0.7) 
Chaman (0.4,0.1) (0.7,0.1) (0.6,0.1) (0.2,0.4) (0.2,0.5) 
Deepak (0.4,0.1) (0.7,0.1) (0.5,0.3) (0.3,0.4) (0.3,0.4) 

 
Let us calculate ்ܵ = ்ߤ − Ʋ் .்ߨ corresponding to this data 
 

்ܵ Malaria Typhoid Viral Fever Dengue Cold 
Amit 0.35 0.68 0.57 0.04 0.08 
Babul 0.20 0.08 0.32 0.57 0.04 
Chaman 0.35 0.68 0.57 0.04 0.05 
Deepak 0.32 0.68 0.44 0.18 0.18 

It is obvious that if the doctor agrees, then Amit, Chaman and Deepak suffers from Malaria 
whereas Babul suffers from Dengue. 
 
CONCLUSION 
In this paper, Sanchez’s approach for medical diagnosis is studied and the concept is generalized 
by the application of IFS theory. As a consequence, a study of Sanchez’s approach for medical 
diagnosis has been made with a generalized notion (i.e., IFS theory). The non- membership 
functions have more important roles here in comparison to the membership function corresponding 
to the complement of fuzzy sets because of the fact that in decision making problems, particularly in 
case of medical diagnosis, there is a fair chance of the existence of an on-zero hesitation part at 
each moment of evaluation of any unknown object. 
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