CS520: Introduction to Intelligent Systems Spring 2006

Logic

» Syntax
X >y Yes!

Xy > Nol

» Semantics

» X >y FALSE wheny is bigger than x
» Under what states of affairs or worlds is x >y ture.
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Logic

An interpretation | is a mapping between the elements
of the language and the elements of a
conceptualization of the world.
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Logic

» Entailment
KB =«

» Derivability
KB ki «

KB F a

» Sound
» Complete
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Propositional Logic

v

Conjunction A A B

Disjunction B v C

Implication A — B
premise, antecedent A

v

v

conclusion, consequent B

v

Equivalence A «—~ B

v

Negation —-B

4/16



CS520: Introduction to Intelligent Systems Spring 2006

Propositional Logic
Syntax

True, False
P, Q, ... Propositional Symbols
Ny V=, — (7 )

Sentence =
True
|False
|PropositionalSymbol
|(Sentence)
|Sentence A Sentence
|Sentence v Sentence
|Sentence — Sentence
|Sentence < Sentence

|-Sentence
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Propositional Logic

Semantics
» P "AisonB”
» |(P) = True or I(P) = False for all propositional symbols P.
» True —true
» False —false
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Propositional Logic

P Q PAQ
true | true | true

Truth Tables | false | true | false
true | false | false
false | false | false

P Q PvQ

true | true | true

false | true | true

true | false | true

false | false | false
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Propositional Logic

P Q P—-0Q
true | true | true

Truth Tables | false | true | true
true | false | false
false | false | true

P Q P~Q

true | true | true

false | true | false

true | false | false

false | false | true
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Propositional Logic

Truth Tables

P -P
true | false
false | true
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Propositional Logic
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Propositional Logic

Semantics
» Interpretation
» Compositionality

» Valid, Tautology
» Satisfiable
» Unsatisfiable
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Propositional Logic

Truth Tables
P Q [P [-PVQ[P=Q[(PVQ =(P—Q)
true | true | false | true true true
false | true | true | true true true
true | false | false | false false true
false | false | true | true true true
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Propositional Logic

Rules of Inference

e T

Modus Ponens
a— O, «

13/16



CS520: Introduction to Intelligent Systems Spring 2006

Rules of Inference

And-Elimination
a1 Nao... N\ ap

Qj

And-Introduction
ap, 2, ...,Qn

a1 Nao. .. N\ ap
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Rules of Inference

Or-Introduction
Q;

a1 Vaz...Vap

Double Negation Elimination

Y

«

15/16



CS520: Introduction to Intelligent Systems Spring 2006

Rules of Inference

Unit Resolution

aVf,-8

«

Resolution

aVp,-8Vry
aVy
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