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Abstract— Knowledge Representation is the main component to solve the problems with Programming. Some times
incomplete information has to be represented in the programming. In this paper, fuzzy logic is used to deal with uncratin
information. The Knowledge Represenation is studied to represent incomplete information. This Knowledge Representation

is translated in Predicates for the programming in Prolog.

Index Terms— Fuzzy logic, Fuzzy reasoning and Knowlede representation

1 INTRODUCTION

The Knowledge representation is key component to
solve the problems. Some time the information available
to the system is incomple. The incomplete information
has to be represented. Various theories like Probability,
Possibility, Fuzzy logc etc are available to to deal with
incomplete information. The fuzzy logic deals incomplete
information with belief rather than probable[ 7]. In the
following, the knowledge reprenation is studied for fuzzy
logic to deal with incomplete information.

2 FUZZY LOGIC AND FUZZY REASONING

Zadeh [6] has introduced Fuzzy set as model to deal with
imprecise, inconsistent and inexact information. The
Fuzzy set A of X is defined by its membership function
uA and take the values in the unit interval [0, 1]
pA: X C[0, 1], where X is Universe of discourse.

For example,

Consider the Fuzzy proposition “x is tall” and The Fuzzy
set “Tall” is defined as

uTall (x) Z[0, 1], x€X
Tall= pTall(x1)/0.6+uTall(x2)/0.75+...+ pTall(x n)/0.67

Fuzzy logic is defined as combination of Fuzzy sets
using logical operators. Some of the logical operations are
given below

Suppose A, B, C are Fuzzy sets, The operations on
Fuzzy sets are given below
AVB=max(pA(x), pB(x)}  Disjunction
AAB=min(pA(x), uB(x)} Conjunction
A'=1-pA(x) Negation

ACB=min {1, (1-pA(x) +uB(x)} Implication
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AoB=minx {pA(x), puB(x)}/x Composition

The Fuzzy propositions may contain quantifiers
like “Very”, “More or Less” ect. These Fuzzy quantifiers
may be eliminated as

uVery(x) =pA(x) 2 Concentration pMore
or Less(x) = pA(x) ¥z Diffusion

Fuzzy reasoning is drawing conclusions from
Fuzzy propositions using fuzzy inference rules[5]. Some
of the Fuzzy inference rules are given bellow

Rl: xis A
x and y are B

R2: xis A
xoryisB
Y is AAB y is AVB

R3:x and y are A
y and z are B

y and z are B

R5:xis A
if xis A theny is B

R4:x oryare A
yorzisB

x or z are B v is Ao (ACB)

3 KNOWLEDGE REPRESENTATION FOR
Fuzzy Loaic

Knowledge representation for fuzzy logic is a type
of module for fuzzy sentence “x is A”and is defined as
[AIR(),
where A is fuzzy set, R is relation and x is individual in
the Unverser of discourse X.

For instance

“Rama is tall “represented as

[Tall]JHight(Rama), where “tall” is fuzzy set, “Hight” is
relation and “Rama” is individual.

The fuzzy proposition “Elephant is tall” is Modulated
as



[Tall] Height(Elephant)

The Fuzzy proposition “Elephant is big” is modulated
as

[Tall](Height(Elephant) A Height(Elephant))
where Big = Tall and Weight

knowledge representation of the
are combined

Fuzzy module is
Fuzzy proposition. Fuzzy Modulations
with Logical operators.

Let A and B be fuzzy sets.
x is 7A
[~AIR(x)
Xxis A or x is B
[A V B]R(x)
xis A and x is B
[A A BIR(x)
if xis A then xis B
(A~ BIR)
Some of the Fuzzy Reasoning rules are
R1: [A]R(x) R2: [A]R(x)
[BIR(x) or R(y)) [BIR(x) or R(y)

[AVB ]R(y)

[AABIR(y)
R3: [A](R(x) and R(y))
[BI(R(y) and R(z))
[AA B](R(x) and R(z))

R4: [A]J(R(x) or R(y)) R5::[A]R(x)

[BI(R(y) or R(z)) if [AJR(x) then [B]R(y)
9
[AV B](R(x) or R(z)) [[Ao (A B)IR(y)
Patient has Cold

If Patient has Cold then Patient has Headache
The inference is given as Using the above Fuzzy
fact and Fuzzy rule
[Cold] Symptom(Patient, Cold)
if [Cold]Symptom(Patient, Cold) than THEN [Head-
ache]Symptom(Patient, Headache)

The Fuzzy reasoning is given as using Fuzzy

Knowledge Base

[Cold ] [
Headache
Fuzzy logic and Fuzzy reasoning are  discussed in the
following for the Fuzzy modulations . These Fuzzy mod-
ulations are used to study the  Fuzzy Reasoning Sys-
tems (FRS).

Cold > Headache ] Symptom (Patient,

Sita is young
If Sita is young then Gita is very young

Using the above Fuzzy fact and Fuzzy rule may be
modulated as

[Young] Age (Sita)
If [Young] Age (Sita) then [Very Young] Age [Gita]

The Fuzzy reasoning using Fuzzy modulations for
Fuzzy agent in FRS are given as

[[Young] A [Young— Verv Young] Gita

FRS1 consists of the following Fuzzy modulations

F1:[Tall] Height(Rama)

F2: [Approximately equal] (Height (Rama) and Height
(Krishna))

F3: [Young] Age (Gita)

F4: [Tall] (Height (Krishna) or Height (Sita))

F5: [Small] (Height (Sita) or Height (Gita))

F6: [Approximately equal] (Height (Sita) and Height
(Gita))

F7: if [Young] Age (Sita) then [very Young] Age (Gita)

The Fuzzy Agent in FRS2 is reasoning as

F8: [Tall A Approximately equal] Height (Krishna) using
F1, F2 and R1

F9:[Tall V Small JHeight(Krishna) V Height(Gita)) using
F4, F5 and R2

FRS1 and FRS2 give the reasoning in the distrib-
uted environment as

F10: [Tall A Approximately equal] V [Tall V Small]
Height(Gita) using F8, F9 and R2

F11: [Approximately equal A Young] Age(Sita) using F3
and F6 and R1

F12: [Approximately equal A Young] A
[Young CVery Young] Age(Gita)

Using F11, F7 amd R5 , The Fuzzy interference
for “ What about Gita’s height and age” is given as
[Tall A Approximately [Tall V Small]
Height(Gita) A
[Approximately equal A Young] A
[Young->Very Young] Age(Gita)
The Prolog is a Logic Programming language. It con-
tains mainly predicates and Clauses.
A predicate is a relation with name of the relation and

equal] V



arguments . The arguments may be contain variables or
constants.

for instance

father(x,y)

father(raama, dasaradha)

where father is name of the relation, x and y are varia-
bles, and raama and dasaradha are constants.

A clause is combination of and or more predicates for
the rules.

For instance

taata(X, Z) :- naayana(X, Y) , naayana (Y, Z)

Suppose, we have following facts and rules

Raama is father of Lava

Raama is father of Kusha

Dasaradha is father of Raama

If X is father of Y and Y is father of Z then X is Grand
father of Z

Suppose, we want to find grand children of Dasaradha

The Prolog programming may be written as

predicates

father(lava, raama).

father (kusa raama).

father (raama, dasaradha).

clauses

grandfather(X, Z) :- father (X, Y), father (Y, Z).

run the system for

grandfather(?, ?)
which give

lava

kusa

4 CONCLUSION

The Fuzzy modulations are proposed based on Predi-
cate logic These Fuzzy modulations are used for rea-
soning by Fuzzy Agents in the AFRS system for Al
fuzzy problem and the Fuzzy Agents are to be co-
operated and co-ordinated in the Distributed envi-
ronment. An example is discussed to study AFRS.
Fuzzy Expert systems are the main applications for
AFRS system.

ACKNOWLEDGMENT

The authors wish to thank Reearchers who helped me to
prepare this work.

REFERENCES

[1] J.S. Bridle, “Probabilistic Interpretation of Feedforward Classification
Network Outputs, with Relationships to Statistical Pattern Recogni-tion,”
Neurocomputing — Algorithms, Architectures and Applications, F. Fo-

gelman-Soulie and J. Herault, eds., NATO ASI Series F68,
Berlin: Springer-Verlag, pp. 227-236, 1989. (Book style with
paper title and edi-tor)

[2] A.Chavez,A.Moukas and P.Maes, ”“Challenger: A
multiagent system for Distributed Resource alloca-
tion” Proce.Of. Int Conference on Autonomous
agents, Morina del rey, Colofornial,1997.

3] John Yen and Reza Langari, Fuzzy Logic: Intelli-
gence, Control and Information, Pearson Publication,
New Delhi, 2003.

[4] P.Venketa Subba Reddy and M.Syam Babu, ”"Some
Methods of reasoning for Fuzzy conditional proposi-
tions”, Fuzzy sets and systems,Vol.52, pp.229-
250,1992.

[5] P. Venkata Subba Reddy , “Distributed Automated
Fuzzy Reasoning System”, Proceedings of 3rd Inter-
national Conference on Fuzzy Theory and Technolo-
gy, Nov.14-16, Duke University, Durham, USA, 1994.

[6] L. A Zadeh, “Calculus of Fuzzy Restrictions”, In
Fuzzy Sets and their Applications to Cognitive and
Decision Processes, L. A. Zadeh, King-Sun FU,
Kokichi Tanaka and Masamich Shimura (Eds.), Aca-
demic Press, New York,pp.1-40,1975.

[71 L.A.Zadeh, Fuzzy sets, In Control vol.8, pp.338-353,
1965.

8] L.A. Zadeh, Fuzzy logic and the calculi of fuzzy rules
and fuzzy graphs, Multiple-Valued Logic vol.1,pp.1-
38,1996.

91 L. A. Zadeh, Generalized theory of uncertainty
(GTU) — principal concepts and ideas Computational
Statistics & Data Analysis, Volume 51, Issue 1, 1, pp.
15-46, 2006

[10] L. A. Zadeh, Toward extended fuzzy logic—A first
step Fuzzy Sets and Systems, vol. 160, no. 21,
pp-3175-3181, 2009.

P. Venkata Subba Reddy is working as Associate Professor in De-
partment of Computer science and Engineering, College of Engi-
neering, Sri Venkateswara University, Tirpathi, India since 2001. He
joined as Asst. Professor in Department of Computer science and
Engineering, College of Engineering, Sri Venkateswara University in
1992 and promoted as Asso- ciate Professor in 2001. He did Post
Graduate degree in Applied Mathematics with Computer Program-
ming as Spe- cilization during 1984-86. He did his Post Graduation
Diplo- ma in Computer Methods & Programming from Computer
Society of India, Hyderabad. He did M.Phii in Database Man-
agement systems during 1986-88 and Ph.D in Artificial Intelligence
during 1988-1992 in Sri Venkateswara Univer- sity, Tirpathi, India. .
He did Post Doctoral/Visiting fellow- ship in Fuzzy Algorithms from
IISC/JINCAR, Bangalore, India under Prof. V. Rajaraman in 1996. He
is actively engaged in Teaching and Research work to B.Tech.,
M.Tech., and Ph.D students. He published papers in reputed jour-
nals. He is an Editor for JCSE..



