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Agents and Environments

Agents include humans, robots, softbots, thermostats, etc.

The agent function maps from percept histories to actions: ! ∶ #∗ → &

The agent program runs on the physical architecture to produce !.  



Vacuum-cleaner World

Percepts:  location and contents, e.g., [A, Dirty]

Action: Left, Right, Suck (remove the dirt) , NoOp



A Vacuum-cleaner Agent
function REFLEX-VACUUM-AGENT ([location, status])
returns an action

if status = Dirty then return Suck
else if location = A then return Right
else if location = B then return Left

Percept sequence Action
[A, Clean] Right
[A, Dirty] Suck
[B, Clean] Left
[B, Dirty] Suck
[A, Clean], [A, Clean] Right
[A, Clean], [A, Dirty] Suck
….. …..
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safety, destination, profits, comfort,… Performance measure:

Environment:

Actuators:

Sensors:

US streets/freeways, traffic, pedestrians, 
weather, …

steering, accelerator, brake, horn, … 

Video, acceleromters, gauges (gas, oil), GPS, 
keyboard, microphone
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Learning-based agents



Summary
• Agents interact with environments through actuators and sensors
• The agent function describes that the agent does in all circumstances
• The agent program determines what to do next
• The performance measure evaluates the environment sequence
• A perfectly rational agent maximizes expected performance
• Agent programs implement (some) agent function
• PEAS descriptions define task environments.  Environments are categorized as: 
• Fully- vs. partially observable
• Deterministic vs stochastic
• Episodic vs sequential
• Static vs dynamic
• Discrete vs continuous
• Single vs. multi-agent
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Problem 2.6
Differences between agent function and agent programs.

a) Can there be more than one agent program that 
implements a given agent function?  Give an example or 
show why one is not possible.

b) Are there agent functions that can not be 
implemented by any agent program?

d) Given an architecture with n bits of storage, how 
many different possible agent programs are there?

e) Suppose we keep the agent program fixed but speed 
up the machine by a factor of two.  Does that change 
the agent function?
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All the problems in this class can be categorized using these terms.

Thus, we will be learning the tradeoffs between these approaches and 
what types of problems for which they are suited. 
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