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(A Network Approach to Check Redundancies and
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Abstract

In this paper, a rule checker which aids in composing a consistent knowledge base by checking
redundancies and inconsistencies in a knowledge base is proposed. The proposed algorithm checks
the rules by representing the rule connections as a network. The standard model of the rules adapt-
ed in this algorithm is in the Conjunctive Normal Form which includes NOT’s, and rules of con-
ventional expert system can be checked by converting them into the standard form by a rule form
at converter. When compared with Ginsberg’s KB-reducer which is conceptually most similar to the
proposed algorithm among existing methods, it is shown by a computer simulation that with 360
rules, the checking time is three times faster and the rate increased as the number of rules increased,
but the total memory requirement of the proposed agorithm is 1.2 times larger. The proposed
algorithm has further advantages in that it can check circular rule chains and can find the paths of
the redundant and inconsistent rules.
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(R1{$ AND ($ OR (ANYONE HAS LIFE) (§ NOT ANTONE IS DIE))
(ANYONE IS-A GOD))
->
(ANYONE IS IMMORTAL)
(NOT ANYONE IS-A MAN))
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Fig.1. An example rule of standard model.

2. 7AYol kst
AAlelas A5 R o, A 2 literal® & bt
AEE W =

re§ we 7(‘7] 23
4 37 %ol literall 2] object, attri bute, va-
lued =tz sl 2§ ol&3v}, olu), W4

w

(R1 ($ OR (PERSON IS-A CSH) (PERSON IS-A W0O))
~ (PERSON IS-A MAMMALY))
(R2 ($ OR (PERSON IS-A JKS) (PERSON IS-A WOO))
(PERSON IS-A MAN)
3 (PERSON IS-A MAMMAL)
(PERSON HAS LIFE)
(R4 (PERSON IS-A MAN)
~~ (PERSON HAS LIFE)
(R5 (8 AND (PERSON HAS LIFE) (PERSON NOT DIE))
~ (PERSON IS IMMORTAL))
(R6 (PERSON IS-A MAN)
—> (3 NOT PERSON IS IMMORTAL))

(&) EF=Y T4

(R1 (OR N1N2) (N3))
(R2 (OR N4 N2) (N5))
(R3 N3 (N6))

(R4 N5 (N6))

(R5 (AND N6 N§) (N9))
(R6 N5 (NOT N9))

(b) W AEgee 74

a2 2. TN s

Fig. 2. Simplification of rule formats.

literal: (BIRD CAN FLY) :N1
(BIRD HAS WING) :N2
(BIRD HAS FEATHER) :N3
(MAN IS-A MAMMAL) :N4
(?X IS-A INSECT) :N5
(?YIS-A INSECT) :N6
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Table2, No of rules vs, Pure check time.
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R-60 | R-120 | R-240 | R-360
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