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Inference engine

-.——— gomain-independent algorithms

Knowledge base

~-——— fomain-specific content
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function KB-AGENT( percept) returns an action
static: KB, a knowledge base
t, a counter, initially 0, indicating tune

TELL( KB, MAKE-PERCEPT-SENTENCE( percept.t ))
action € ASK( KB, MAKE-ACTION-QUERY( 7))

TELL( KB. MAKE-ACTION-SENTENCE( action. t))
€& r+ 1
return action
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Logic
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Entaillment and derivation

« Entallment: KB |= Q

— Q Is entailed by KB (a set of premises or assumptions) if
and only if there is no logically possible world in which
Q is false while all the premises in KB are true.

 Derivation: KB |- Q
— We can derive Q from KB if there is a proof consisting

of a sequence of valid inference steps starting from the
premises in KB and resulting in Q

27



Two Important properties for inference

Soundness: If KB |- Q then KB |= Q

— If Q is derived from a set of sentences KB using a given set of rules
of inference, then Q is entailed by KB.

— Hence, inference produces only real entailments, or any sentence
that follows deductively from the premises is valid.

Completeness: If KB |= Q then KB |- Q

— If Q is entailed by a set of sentences KB, then Q can be derived from
KB using the rules of inference.

— Hence, inference produces all entailments, or all valid sentences can
be proved from the premises.
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(a3 (B A a)  commutativity of A

(aV (3Va) commutativity of \/
((anB) Ay (@A (B A7) associativity of A
((aV @)V (aV (B V7)) associativity of

« double-negation elimination
(-3 = -a) contraposition

(ma v 3) 1mplication elimination

((a = B)A (B = a)) biconditional elimination
(-aV =) de Morgan
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{+ Modus Ponens or Implication-Elimination: (From an mmplication and the
premise of the implication, vou can infer the conclusion )
a = [, a
3
<> And-Elimination: (From a conjunction, you can infer any of the conjuncts.)
vy Ao AL LAy,

|"1|,'

< And-Introduction: (From a list of sentences, you can infer their conjunction.)
), 2. = = = iy
apAazA Aoy
0 Or-Introduction: (From a sentence, vou can infer its disjunction with anvthing
alse at all)

Yy
ey Voeva WL WV g,
{» Double-Negation Elimination: (From a doubly negated sentence, you can infer
a positive sentence.)

iy
<> Unit Resolution: (From a disjunction, if one of the disjuncts 1s false, then vyou
can infer the other one 1s trus)
a VA4, —1
=]
<» Resolution: (This is the most difficult. Because 0 cannot be both true and false,
one of the other disjuncts must be true in one of the premises. Or equivalentlv,
implication 1s transitive.)
a3, =d V7 Sl 3 o= 5

or equivalently
a Wy =

I
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\ Resolution example \
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