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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 8.1 – 8.2, p. 240 - 253, Russell & Norvig 2nd edition

Propositional Logic
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� Reading for Next Class: Sections 8.1 – 8.2 (p. 240 – 2 53), R&N 2e

� Last Class: Intro to KR and Logic, Sections 7.1-7.4  (p. 194-210), R&N 2 e

� Today: Prop. Logic Syntax, Semantics, Proofs, 7.5-7.7 (211-232), R&N 
2e

� Propositional calculus aka propositional logic

� Syntax: propositions and connectives

� Semantics: models, truth assignments (relation to B oolean algebra)

� Proof procedures: enumeration, forward/backward cha ining

� Clausal form (conjunctive normal form, aka CNF)

� Properties
� of sentences: entailment and provability, satisfiab ility and validity

� of proof rules: soundness and completeness

� This Month: Alternative Knowledge Representations
� Elements of logic: ontology and epistemology

� Section III: Propositional (Ch. 7), first-order (8 – 9), temporal logics (10)

� Section V: Probability (Chapters 13 - 15), fuzzy log ic (Chapter 14)

� Coming Weeks: KR/Reasoning in First-Order Logic (Ch . 8 – 10)
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Completed Design

Determine Representation of
Learned Function

Polynomial
Linear function
of six features

Artificial neural
network

Determine
Learning Algorithm

Gradient
descent

Linear
programming

Determine Type of
Training Experience

Games
against experts

Games
against self

Table of
correct moves

Determine
Target Function

Board ®®®® valueBoard ®®®® move
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Adapted from materials © 1997 T. M. Mitchell.  Reuse d with permission.
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� Performance measure
� gold +1000, death -1000

� -1 per step, -10 for using the arrow

� Environment
� Squares adjacent to wumpus are smelly
� Squares adjacent to pit are breezy

� Glitter iff gold is in the same square
� Shooting kills wumpus if you are facing it
� Shooting uses up the only arrow

� Grabbing picks up gold if in same square
� Releasing drops the gold in same square

� Actuators : Left turn, Right turn, Forward, Grab, Release, Shoo t
� Sensors : Stench, Breeze, Glitter, Bump, Scream

Adapted from slides © 2004 S. Russell & P. Norvig.  Reused with permission.
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Adapted from slides © 2004 S. Russell & P. Norvig.  Reused with permission.
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OK

OK

B

P?

P?
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Based on slide © 2004 S. Russell & P. Norvig.  Reuse d with permission.
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Adapted from slides © 2004 S. Russell & P. Norvig.  Reused with permission.

KB

{Rules}
ØBreeze (1, 1)

Breeze (2, 1)
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Adapted from slide © 2004 S. Russell & P. Norvig.  R eused with permission.

KB

{Rules}
Breeze (2, 1)

Excludes possible world
where neither (2, 2) nor 
(3, 1) has a pit
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1 n: number of antecedents 
(LHS conjuncts) still 
unmatched
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2
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1

1 0
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0
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� Intro to Knowledge Representation (KR) and Logic
� Representations : propositional, first-order, temporal; probabilist ic, fuzzy

� Propositional calculus (aka propositional logic )

� Syntax , semantics , proof rules aka rules of inference , sequent rules

� Boolean algebra : equivalent to classical propositional calculus & inference

� 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 ���� ��� � ��� � KB ���� ��� � (can prove only true sentences)

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

� Next: Propositional and First-Order Predicate Calculu s (FOPC)
� Ontology : what objects/entities, and relationships exist

� Epistemology : what knowledge an agent can hold
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� Propositional Calculus ( aka Propositional Logic)
� Relationship to Boolean algebra
� Sentences: syntax and semantics
� Proof procedures

� Truth table enumeration (very simple form of model checking)
� Forward chaining
� Backward chaining

� Properties
� of sentences: entailment, derivability/provability;  validity, satisfiability
� of proof rules: soundness and completeness

� Overview of Knowledge Representation (KR) and Logic
� Elements of logic: ontology and epistemology
� Representations covered in this course, by ontology  and epistemology

� Still to Cover in Chapter 7: Resolution, Conjunctive  Normal Form (CNF)
� Next Class: Sections 8.1 – 8.2 (p. 211 – 232), R&N 2 e

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

� Syntax of FOL: constants, variables, functions, ter ms, predicates
� Semantics of FOL: objects, functions, relations
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