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Knowledge and Reasoning “

C Representation,'Reasoning and Logic

C Propositional Logic

C' FirstOrder Logic

C Inferencerin firsbrder logic
y Generalized Modus Ponens
y Forward and backward chaining
y Resolution

C' Logical Reasoning Systems
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Logic “

C A formal system for-describing states of affairs; consisting of:
y Syntax: describes how to.make sentences, and

y Semantics: describes the relation between the sentences and the state
affairs

C' A proof theory a set.of rules for-deducing the -entailments-of a set of
sentences

C Improper definition of logic, or an:incorrect proof theory: can result in absur
reasoning

Indian Institute of Technology Kharagpur Pallab Dasgupta 4




Types of Logics m

Language[ What exists | Belief of agent

Propositional Logic Facts T/ F / Unknown

FirstOrder Logic Facts, Objects, Relations T/ F / Unknown

Temporal Logic | Facts, Objects, Relations, Times T / F / Unknown

Probability Theory Facts Degree of belief [0.]11]

Fuzzy Logic Degree of truth Degree of belief [0..[]
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Propositional Logic

Gl Givensassetioftatomiccpropositiid
y Sentencdy Atom||ComplexSentence
y AtomA> True ||-FalseAP

y ComplexSentendy ( Sentence )
| Sentence ConnectiverSentence
| = Sentence

y Comnectivey @|U| U | Y
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Inference Rules

aY b, a
b

C Unit'Resolution: 3 Ub, Xb
a

C Resolution:

C Modus Ponensror implication Elimination:

aUpb, xbUg xaY¥ b, bY g

or

alg

xaY g
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sevier al
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Modeling in Propositional Logic m

Gl An BExamples(EX):
¥ Propesitionl: If thewniconnsisimytiicahetihemsitrisriontnobtal jfoutihittis not
mythical fthent itis adrtertahmanimal.
¥ Propositior2: If the uniconnsisigithénimmartakonarmammal itihen it is
horned.
y Propositior3: The unicornsisimagicalifditiisrhetned
¥ Queny Canwveprove thdtdhneitmicormighmythital? dvagical2ddorned?

C! Propositions {EX):

@ Umyith Unicorniinmmythical
@ Umoft Unicorniisimortal
@ Umam Unicornissimamanal
@ Umag Unicorniisimagical
@ Uham Unicorniishhornéd
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Automated Reasoning “

C In general, the inference problem'iccbiiplete ((Coo'k®:ss Theor

C' If we restrict ourselves to Horn sentences, then repeated use of Modus Po
gives us-a polime procedure. Horn sentences are of the form:

| P12P226 2PnA Q |
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First-Order Logic

® Constznt - A | 5 | Kol kata | &
C' Variableg a | x | s | e
C Predicatey Before HasColof Rai ning | &
C FunctiomA Mother | CosineHeadoflisf &
¢ Sentencéy AtomicSentence
Sentence Connective Sentence
Quanti fier Variabl e, ¢
- Sentence | (Sentence)
C AtomicSentench Predicate(Term, €e) | Ter
C TermA Function(Term, ¢é) | Con:c
G Connectivéy 2|V|=]|<=
C Quantifie®y "9
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