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(arithmetic expressions) 2L, sl ,le 0L i Jbe

The syntax: saysthat if x and y are expressions denoting numbers, then X >=y is a sentence about numbers.
The semantics. saysthat x >=y isfalseif y isabigger number than x, else true.
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If the syntax and semantics are precisely defined, the language can be called logic.
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o TheKB containing ‘x=3, y=7" entaillsx+2<y
o TheKB containing ‘x=3" doesn’t entail x+2 > 7
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Logical inference = the process that implements the entailment relation between sentences.
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“Thereisastench at [1,1] or thereisnot astench at [1,1]”.

Valid sentences = Analytic sentences = Tautologies.
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“Thereisawumpus at [1,2]” is satisfiable because there might be awumpusin that square.
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“I am hot, and I am not hot”.

If an inference algorithm 7 can derive o from
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Facts Follows 5. New Fact

2550k 5 Do a NS e plial 4,
KB | o i.e “aisderived from KB by “i””, or *“i” derives o from KB”.
Sometimes the “i”” isimplicit and omitted, Thenotation @ |-¥ means: “we can infer ¥ from ®”.

(Soundness) ) 89 éob-

An inference procedure that generates only entailed sentences is called sound or truth preserving and the record of
operation of a sound inference procedureis called a proof.

Aninferenceruleis sound if aninferred formulais also entailed:
If ® |-¥ then @ | ¥

(Completeness) Y L Vb (g

Aninferenceruleis completeif every entailed formula can be inferred:
If ® =¥ then © |- ¥
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We can say that, for every ® and ¥, a sound and complete inference rule ensures:
® |- ¥ ifandonlyif ® |= ¥ or, even more neatly: F=E
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It israining isrepresented by RAINING or R
It issunny isrepresented by SUNNY or S
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Sentence — Atomic Sentence | Complex Sentence
Atomic Sentence —» True| False|P| Q| R] ...

Complex Sentence — (Sentence) | Sentence Connective Sentence | — Sentence
Connective — V|4|=]| <

(ambiguous) yo! 5~ 38 (S5 b el
P=> Q= Rcouldbeparsedas (P=> Q) => RorasP= (Q=> R).
Thisis similar to the ambiguity in arithmetic expressionssuchasP+ Q * R.
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Negation, conjunction, digunction, implication, equivalence. Also, use parentheses when there may be confusion.
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P | Q|| =P| PAQ| PvQ | P=Q | P&Q
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False | False || False False True

False| True || True False True

True True True True True

True | True| True False True
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‘ Input Sentences l

World A User [—| TO Agent
t Conlusions ‘
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Which KB entails P?
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1. Modens Ponens or Implication-Elimination

a=>p, a
B
2. And-Elimination
N 2 VN
Q;
3. And-Introduction
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N VN
4. Or-Introduction
a
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5. Double-Negation Elimination
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6. Unit Resolution
avp, p
a
7. Resolution
avp,=pvy or —a=>p, =y
avy —a=y
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