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Reading for Next Class:
Section 7.5 – 7.7, p. 211 - 232, Russell & Norvig 2nd edition

Resolution, Forward/Backward Chaining
Discussion: Symbolic Logic and Model Theory
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Lecture Outline
Reading for Next Class: Sections 7.5 – 7.7, R&N 2e

Today: Logical Agents
Classical knowledge representation
Limitations of the classical symbolic approach
Modern approach: representation, reasoning, learning
“New” aspects: uncertainty, abstraction, classification paradigm

Next Week: Start of Material on Logic
Representation: “a bridge between learning and reasoning” (Koller)
Basis for automated reasoning: theorem proving, other inference
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Normal Forms:
CNF, DNF, Horn

Adapted from slides by
S. Russell, UC Berkeley
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Adapted from slides by
S. Russell, UC Berkeley

Validity and Satisfiability
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Proof Methods

Adapted from slides by
S. Russell, UC Berkeley
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Inference (Sequent) Rules for
Propositional Logic

Adapted from slides by
S. Russell, UC Berkeley
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Logical Agents:
Taking Stock

Adapted from slides by
S. Russell, UC Berkeley
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The Road Ahead:
Predicate Logic and FOL

Predicate Logic
Enriching language

Predicates
Functions

Syntax and semantics of predicate logic

First-Order Logic (FOL, FOPC)
Need for quantifiers
Relation to (unquantified) predicate logic
Syntax and semantics of FOL

Fun with Sentences
Wumpus World in FOL

Adapted from slides by
S. Russell, UC Berkeley
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Syntax of FOL:
Basic Elements

Adapted from slides by
S. Russell, UC Berkeley
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FOL: Atomic Sentences
(Atomic Well-Formed Formulae)

Adapted from slides by
S. Russell, UC Berkeley
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Validity and Satisfiability

Adapted from slides by
S. Russell, UC Berkeley
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Proof Methods

Adapted from slides by
S. Russell, UC Berkeley
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Logical Agents:
Taking Stock

Adapted from slides by
S. Russell, UC Berkeley
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FOL: Atomic Sentences
(Atomic Well-Formed Formulae)

Adapted from slides by
S. Russell, UC Berkeley
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FOL: Complex Sentences
(Well-Formed Formulae)

Adapted from slides by
S. Russell, UC Berkeley
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Search with Primitive Inference Rules

Adapted from slides by
S. Russell, UC Berkeley
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Terminology
Logical Frameworks

Knowledge Bases (KB)
Logic in general: representation languages, syntax, semantics
Propositional logic
First-order logic (FOL, FOPC)
Model theory, domain theory: possible worlds semantics, entailment

Normal Forms
Conjunctive Normal Form (CNF)
Disjunctive Normal Form (DNF)
Horn Form

Proof Theory and Inference Systems
Sequent calculi: rules of proof theory
Derivability or provability
Properties

Soundness (derivability implies entailment)
Completeness (entailment implies derivability)


