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Abstract Many theories are developed based on probability to deal with incomplete
information. The fuzzy logic deals with belief rather than likelihood (probability).
Zadeh first defined fuzzy set as a single membership function. The two fold fuzzy
sets with two membership functions will give more evidence than a single member-
ship one. Therefore there is need of fuzzy logic with two membership functions.
In this paper, The fuzzy set is defined with two membership functions “Belief” and
“Disbelief ”. The fuzzy inference and fuzzy reasoning are studied for “a two fold
fuzzy set”. The fuzzy certainty factor (FCF) is defined as a single membership func-
tion by taking difference between “Belief” and “Disbelief ”. The quantification of
fuzzy truth variables are studied for “a two fold fuzzy set”. The medical expert sys-
tem shell EMYCIN is given as an application of “a two fold fuzzy set”.
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1. Introduction

There are many theories proposed to deal with incomplete information like fuzzy
logic, fuzzy probability, probability theory, Dempster-Shafer theory, certainty fac-
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tor, many-valued Logic, possibility theory, plausibility logic, non-monotonic logic,
etc. The fuzzy logic[20] deals with belief rather than likelihood (probability). Zadeh
defined fuzzy set with a single membership function. The fuzzy set with a two mem-
bership functions will give more evidence than a single membership function. For
instance “Rama has Headache”. In this fuzzy proposition, belief and disbelief are to
be considered for better judgement. The fuzzy set “Headache” is necessary to study
with a two membership functions ﬂg;ﬁiifa (%) and uQQZZZif;lC(x) . The fuzzy set with
two membership functions is defined with “True”and “False”[6] and extend to Zadeh
fuzzy logic [20]. In MYCIN [1], the incomplete information is defined with two func-
tions MB[h,e] and MD[h,e], where “h” hypothesis and “e” is evidence. MB[h,e] and
MDlh,e] are probabilities. The certainty factor is defined as difference between func-
tions MD[h,e] and MDJ[h,e]. It is possible to define MB[h,e] and MD[h,e] as fuzzy
sets and fuzzy certainty factor as difference between these fuzzy sets.

In the following, fuzzy logic and fuzzy reasoning is given briefly for a single fuzzy
membership function. The fuzzy logic and reasoning are studied for “two fold fuzzy
set”’with membership functions pzil‘:z]; one(®) and pg'e“f’j:f,i (x). The fuzzy certainty fac-
tor is studied as difference between two fold fuzzy sets “belief’and “disbelief”. The
quantification of fuzzy truth variables are studied for “two fold fuzzy set” and finally
medical expert system shell EMYCIN is discussed as an example for “two fold fuzzy
sets”.

2. The Fuzzy Logic

The fuzzy logic [20] is defined as a model to deal with imprecise, incomplete, vague
and inexact information transition. The fuzzy set is a class of objects with a continu-
um of grades of membership.

Definition 2.1 Fuzzy set A in a universe of discourse X is defined as its membership
Sfunction ps(x) :— [0,1],x € X. A = pa(x1)/x1 + pa(x2)/x2 + pa(x,)/ x,, where “+”
is union.
For example, the fuzzy proposition “x is young” is given as with membership func-
tion.
fyoung() = (1 + (n/30)%)7!
=1{0.9/10 + 0.8/15 + 0.69/20 + 0.59/25 + 0.5/30 + 0.42/35 + 0.36/40
+0.31/45 + 0.26/50}.
The fuzzy proposition “x is not young” is also given as .
1- /vlnotyolmg(x) =+ (I’l/30)2)71
=1{0.1/10+0.2/15+0.31/20 + 0.41/25 + 0.5/30 + 0.58/35
+0.64/40 + 0.69/45 + 0.74/50},
For instance, the fuzziness of “Rama who is 40 years old is YOUNG is 0.64”.
The Graphical representation of “young” and “not young” is shown in Fig.1.
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