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Foundations of Artificial 
Intelligence

Chapter 2 : Rational Agents

Luc De Raedt
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Intelligent Agents

• What is an agent ?

• What is a rational agent ?

• The structure of rational agents.

• Classes of agents

• Environments
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Agents

• Sensors -> percepts

• Effectors -> actions
• Examples :

– People, animals, robots, 
softbots, airco, ABS, …
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Rational agents

• … do the right thing

• How and when to evaluate degree of rationality ?

• Performance measure vacuumcleaner robot : 
– Amount of dirt in one 8 hour shif t.

– Electricity consumed, safety, noise, …

• Optimal behavior often impossible 
– Not all relevant information available

– Computational complexity
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Rationality

• A rational agent acts on the basis of its percepts 
and its knowledge and maximizes the expected
performance
– Rational =/= omniscient

– Rational =/= clairvoyant

– Rational =/= successful

• If you are hit by a falling piece of MIR when 
crossing the street, this is not due to a lack of 
rationality
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Ideal rational agent

• Rational acting depends on 
– Percept sequences
– Actions
– Goals
– Environment (and the knowledge about it)

• For each possible percept sequence, an ideal
rational agent should do whatever action is 
expected to maximize its performance measure on 
the basis of the evidence provided by the percept 
sequence and whatever built-in knowledge the 
agent has.
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• Active perception necessary to avoid trivial 
agents
– Clock

– Cross the road without looking 

• Ideal rational agent realized through 
function
– Perceptsequence x Knowledge -> Action
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Structure of rational agents

• Realizing the ideal function through
– Agent programs running on

– Architecture, i.e. interface to environment
• Percepts 

• Actions

• Agent = Architecture + Program 
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Skeleton-Agent

11

Simplest design : table lookup

• Problems ?
– Size of table
– Time needed to build (or learn) the table
– No autonomy
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An example
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Reflexive agents
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Reflexive agents

• Situation – action rules

• Direct interpretation of percepts
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Reflex agents with state
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Reflex Agents with State

• The need to represent a model of the world.

• World model summarizes percept sequence.
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Agents with explicit goals
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Utility based agents
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Environments

• Accessible versus inaccessible
– All aspects relevant to actions available ?

• Deterministic versus non-deterministic
– Next state determined by agent actions and previous 

state ?

• Episodic versus non-episodic
– Actions interact ?

• Static versus dynamic versus semi-dynamic
– Environment changes during action selection ?

• Discrete versus continuous
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Examples

Type of environment also depends on its design !
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Environment programs
Simulation

Be careful with simulation !
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Summary

• An agent is an entity that perceives and acts. 
• It has an architecture and a program
• An agent program maps percept sequences onto 

actions
• An ideal rational agent chooses those actions that 

maximize the expected performance given its 
percept sequence and its knowledge

• Various agent designs exist : reactive, goal based, 
utili ty based.

• Various types of environments exist


