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Knowledge Representation 

• Poole,  chap. 1, 5 

 

• Negnevitsky, chap. 5 
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Knowledge Representation 
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Differences between information 
and knowledge (1) 
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Differences between information 
and knowledge (2) 



Knowledge Representation 
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Knowledge Representation 
formalisms 
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Knowledge Representation 
formalisms: Static part 
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Knowledge Representation 
formalisms: Dynamic part 
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Incompleteness of knowledge 
representation 
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Properties of Knowledge 
Representation formalisms 
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Properties of Knowledge 
Representation formalisms 
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Typology of knowledge (1/2) 

13 



Typology of knowledge (2/2) 
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Simple relational knowledge 
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Inheritable Knowledge 
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Inferential knowledge 
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See Slides KR_AI 



Procedural knowledge 
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Production systems 
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Inference Engine 
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Detection 
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Selection 
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Execution 
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Types of reasoning 
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Data driven reasoning 
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Data driven reasoning 
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Goal driven reasoning 
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Goal driven reasoning 
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Hybrid reasoning 
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Rules are used in many places 
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1- Semantic Networks 

 Due to Ross Quinlan 1960’s  
 

 Developed from cognitive work… 
 Humans perceive and reason about concepts 
 main idea: the meaning of a concept comes from the way 

it is connected to other concepts 
 Concepts are connected through various relationships to 

other concepts 
 These relationships form our understanding 

 

 E.g.: concept: snow 

After the snow storm, the backyard was all white, so I put 
on my boots and went out.  

After the snow storm, the backyard was all blue, so I put on 
my scandals and went out.  
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Example of a Semantic Network 
 can represent knowledge as a graph 

 nodes represent objects or concepts 

 labeled arcs represent relations or 
associations 

 

 the meaning of a concept is embodied 
by its associations to other concepts 

 

 retrieving info from a semantic net 
can be seen as a graph search 
problem 
 to find the texture of snow 

 find the node corresponding to "snow" 

 find the arc labeled "texture" 

 follow the arc to the concept 
"slippery" 
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Semantic Networks 
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Limitations of semantic networks 
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CYC 

 Purpose: to make commonsense knowledge processable by computers 
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Frames 
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A frame is a data structure with typical knowledge 
about a particular object or concept 



Example: Boarding pass frames 
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Frames 
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Elements of the formalism 
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Elements of the formalism - Frames 
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Elements of the formalism - Relations 
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Elements of the formalism - Slots 
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Elements of the formalism - Slots 
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Elements of the formalism - Methods 
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Elements of the formalism - Relations 
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Elements of the formalism - Relations 
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Elements of the formalism- Programming 

54 



Elements of the formalism- Programming 
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Inheritance 
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Multiple inheritance 
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Inferential distance algorithm 
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