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Role of logic in AI

For 2000 years, people tried to codify “human reasoning” and came up 

with logic.

• Most AI work until 1980s: Build machines that represent knowledge 

and do reasoning via logic. “Rule based reasoning.”

a program has common sense if it automatically deduces for itself a 

sufficiently wide class of immediate consequences of anything it is told 

and what it already knows. . . In order for a program to be capable of 

learning something it must first be capable of being told it. John 

McCarthy, “Programs with Common Sense”, 1959.
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Requirements for a knowledge based agent

• 1. “what it already knows” [McCarthy ’59] 

A knowledge base of beliefs. 

• 2. “it must first be capable of being told” [McCarthy ’59] 

A way to put new beliefs into the knowledge base. 

• 3. “automatically deduces for itself a sufficiently wide 
class of immediate consequences” [McCarthy ’59] 

A reasoning mechanism to derive new beliefs from ones 
already in the knowledge base.
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Knowledge Base System
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Early Knowledge Base Systems
• Much of AI involves building systems that are knowledge based

– Language understanding

– Planning

– Diagnosis

– Expert systems, etc.

• Expert system: use of a large collection of symbolic expert knowledge 
to solve problems:

– E.A. Feigenbaum, B.G. Buchanan, J. Lederberg – Heuristic DENDRAL (1965): 
contains knowledge from organic chemistry 

– E.H. Shortliffe: MYCIN (1974–1979) – diagnostics of infectious diseases 

– H.E. Pople, J.D. Myers: Internist-1 (1973-1982) – diagnosis in the big area of 
internal medicine 

– D. Lenat: Cyc (1984-) – representation of common sense knowledge 
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Advantage of Knowledge Base Systems
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What is knowledge?
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What is representation?
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What is reasoning?
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Knowledge representation

Understanding, designing, and implementing ways of representing 

information in computers so that programs (agents) can use this 

information 

• to derive information that is implied by it, 

• to converse with people in natural languages, 

• to decide what to do next 

• to plan future activities, 

• to solve problems in areas that normally require human expertise.
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Reasoning

• Deriving information that is implied by the 
information already present is a form of reasoning.

• Knowledge representation schemes are useless 
without the ability to reason with them.
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Why reasoning?



14

Natural Language
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Logic in the real world
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Airfare Pricing
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Fare Restrictions
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Ontology
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Airfare Domain Ontology
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Representing Properties
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Basic Relations
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Defined Relations
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Rules and Logic Programming
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Horn Clauses
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Limitations
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Inference: Backchaining
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Backchaining and Resolution
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Proof Strategy
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Example



30

Example
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Relations not Functions
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Order Revisited
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Logic Programming
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