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William H. Hsu

Department of Computing and Information Sciences, K SU

KSOL course page: http://snipurl.com/v9v3
Course web site: http://www.kddresearch.org/Courses/CIS730

Instructor home page: http://www.cis.ksu.edu/~bhsu

Reading for Next Class:

Section 8.3 – 8.4, p. 253 - 266, Russell & Norvig 2nd edition
Handout, Nilsson & Genesereth, Logical Foundations of Artificial Intelligence

Intro to First-Order Logic:
Syntax and Semantics
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� Reading for Next Class: 8.3-8.4 (p. 253-266), 9.1 ( p. 272-274), R&N 2 e

� Last Class: Propositional Logic, Sections 7.5-7.7 (p.  211-232), R&N 2e

� Properties of sentences (and sets of sentences, aka knowledge bases )

� entailment

� provability /derivability

� validity : truth in all models ( aka tautological truth )

� satisfiability : truth in some models

� Properties of proof rules

� soundness :  KB ���� i ��� � ��� � KB ���� ��� � (can prove only true sentences)

� completeness : KB ���� ��� � ��� � KB ���� i ��� � (can prove all true sentences)

� Still to Cover in Chapter 7: Resolution, C onjunctive N ormal F orm (CNF )

� Today: Intro to First-Order Logic, Sections 8.1-8.2 (p. 240-253), R&N 2e

� Elements of logic: ontology and epistemology

� Resolution theorem proving

� First-o rder p redicate c alculus (FOPC ) aka first order logic (FOL )

� Coming Week: Propositional and First-Order Logic (Ch . 8 – 9)
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Ontological commitment – what entities, relationships, and facts exist in world and can be
reasoned about

Epistemic commitment – what agents can know about the world
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Atomic sentence – smallest unit of a logic
(aka “atom”, “atomic w ell-f ormed f ormula (atomic WFF)”
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� First-O rder L ogic (FOL ) aka First-O rder P redicate C alculus (FOPC )
� Components

� Semantics (meaning , denotation ): objects , functions , relations

� Syntax : constants , variables , terms , predicates

� Properties of sentences (and sets of sentences, aka knowledge bases )

� entailment

� provability /derivability

� validity : truth in all models ( aka tautological truth )

� satisfiability : truth in some models

� Properties of proof rules

� soundness :  KB ���� i ��� � ��� � KB ���� ��� � (can prove only true sentences)

� completeness : KB ���� ��� � ��� � KB ���� i ��� � (can prove all true sentences)

� Conjunctive N ormal F orm (CNF)

� Universal Quantification (“For All”)

� Existential Quantification (“Exists”)
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� Last Class: Overview of Knowledge Representation (K R) and Logic
� Representations covered in this course, by ontology  and epistemology

� Propositional calculus ( aka propositional logic)

� Syntax and semantics

� Relationship to Boolean algebra

� Properties

� Propositional Resolution

� Elements of Logics – Ontology, Epistemology

� Today:  First-Order Logic (FOL) aka FOPC
� Components: syntax, semantics

� Sentences: entailment vs. provability/derivability,  validity vs. satisfiability

� Soundness and completeness

� Properties of proof rules

� soundness :  KB ���� i ��� � ��� � KB ���� ��� � (can prove only true sentences)

� completeness : KB ���� ��� � ��� � KB ���� i ��� � (can prove all true sentences)

� Next: First-Order Resolution
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