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function KB-AGENT( percept) returns an action
persistent: KB, a knowledge base
t, a counter, initially 0, indicating time

TELL(KB, MAKE-PERCEPT-SENTENCE( percept, t))
action — ASK(KB, MAKE-ACTION-QUERY(?))
TELL(KB, MAKE-ACTION-SENTENCE(action, t))
t—1+1

return action

Inference engine -#———— domain-independent algorithms

Knowledge base -——— domain-specific content
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AtomicSentence | ComplexSentence
True | False | P| Q| R ...

( Sentence ) | [ Sentence ]
- Sentence
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Sentence V Sentence
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Sentence < Sentence
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(model checking) J.Lo L) ) ‘.b;‘.:“”fﬂ ®

function TT-ENTAILS?( KB, «) returns true or false
inputs: KB, the knowledge base, a sentence in propositional logic
«, the query, a sentence in propositional logic

symbols < a list of the proposition symbols in KB and a
return TT-CHECK-ALL(KB, a, symbols, { })

function TT-CHECK-ALL(KB, a, symbols, model) returns true or false
if EMPTY?(symbols) then

if PL-TRUE?(K B, model) then return PL-TRUE?(a, model)

else return true // when KB is false, always return true

else do
P — FIRST(symbols)
rest «<— REST(symbols)
return (TT-CHECK-ALL(KB, a, rest, model U {P = true})

and
TT-CHECK-ALL(KB, a, rest, model U{P = false }))
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(anfB) = (BAa) commutativity of A
(Vv @) = (fVa) commutativity of V
(AB)Avy) = (aA(BA7y)) associativity of A
(aVvpB)Vy) = (Vv (BV7y)) associativity of V
—(—a) = a double-negation elimination
(@ = () = (- = —a) contraposition
(@ = B) = (—aVv () implication elimination
(@ < B) = ((a = B)A(B = «)) biconditional elimination
-(aAB) = (—aV -B) DeMorgan
-(aV pB) = (—aA-fB) DeMorgan
(an(BV7y) = (aANPB)V(aAy)) distributivity of A over V
(aVvV(BAY) = (aVvB)A(aVy)) distributivity of VvV over A
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function PL-RESOLUTION(K B, o) returns true or false

inputs: KB, the knowledge base, a sentence in propositional logic
«, the query, a sentence in propositional logic

clauses < the set of clauses in the CNF representation of KB N —a
new «— { }
loop do
for each pair of clauses C;, C; in clauses do
resolvents — PL-RESOLVE(C};, C;)
if resolvents contains the empty clause then return true
new «— new U resolvents
if new C clauses then return false
clauses < clauses U new
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function PL-FC-ENTAILS?( KB, q) returns frue or false
inputs: KB, the knowledge base, a set of propositional definite clauses
q, the query, a proposition symbol
count < a table, where count[c] is the number of symbols in ¢’s premise
inferred «— a table, where inferred[s] is initially false for all symbols
agenda — a queue of symbols, initially symbols known to be true in KB

while agenda is not empty do
p — POP(agenda)
if p = ¢ then return frue
if inferred[p] = false then
inferred[p] < true ®
for each clause ¢ in KB where p is in ¢.PREMISE do
decrement count|c]
@ if count[c] = 0 then add ¢c.CONCLUSION to agenda
A

return false
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