


Using Knowledge to
Derive Conclusions

e Given a knowledge base In propositional logic, we
would like to draw rational conclusions.

* As all facts and rules can be added by

conjunction, a KB In PL can be viewed as just one
logical sentence kb.

 We say that a KB kb entails (implies) statement a
( kb a) Iff, for all models m for kb such that
kblm is true, it holds that a|m Is also true.
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Ental

Iment

e Obviously, whether or not a knowledge base kb
entails a hypothesis a can be checked simply by
evaluating both kb and a under all models.

If kb has n variables, then the time complexity of
this algorithm (also known as model checking) Is

In B(2"

It can
hard. -

).
pe shown (how?) that entailment is NP-
"herefore, in the following we will try to

improve on the practical performance of

algorit
Investl

nms that check entallment, and to
gate special cases in which polynomial

entailment checking Is possible.
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Inference

e Theorem

Given a knowledge base kb and a sentence a:
e kb a Iff kb a Is a valid sentence.
 If kb is satisfiable and kb a, then kb a Is satisfiable.
e kb a Iffkb =ais not satisfiable.

e Remark

The latter proof technique Is also called
reductio ad absudrum or proof by contradiction.

 Lemma (Modus Ponens)
(a b) a b
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Inference

An algorithm that derives or proves hypotheses from a kb
Is called an inference algorithm.

If inference algorithm A Is able to derive statement a from
KB kb, we write

kb , a.

An inference algorithm A is called sound, iff
kb , aimplies kb a.

An inference algorithm A is called complete, iff
kb aimplieskb ,a.

An inference algorithm is called refutation complete Iiff
kb aimplieskb -a , False.

For any sound and complete inference algorithm (such as
model checking), it holds that kb a iff kb , a.
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Kb a iff kb . a
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