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Unin (Introduction)

sy (Intelligent agents)

N13AUMILALLNI (Search and game-playing)
mﬁl,mummi (Knowledge representation)

N3 IAVERALAZN15aYNY (Reason and Inference)
AuldwLueY (Uncertainty)

N1931966 U (Planning)

N15438U3AI8LAT9 (Machine learning)
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B Uiy (Introduction)
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Systems that think like humans

The automation of activities that we
associate with human thinking,
activities such as decision-making,

problem solving, learning...

Systems that think rationally

The study of mental faculties through

the use of computational models.

Systems that act like humans

The study of how to make computers
do things at which, at the moment,

people are better.

Systems that act rationally

The branch of computer science that is
concerned with the automation of

intelligence behavior.
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Systems that think like humans
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Systems that think rationally
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Systems that act like humans
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Systems that act rationally
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The Turing test
“Computing Machinery and Intelligence”
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1950: The Turing test Tuunanuie “Computational Machinery and
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1956: Dartmouth workshop 3M3unuUNIsURR “Uayy1Usehug”
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N15UI2UIANANTYI5ITUYIR (Natural Language Processing)
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Rational agents
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B Agent
B (ildSuneuvanelivihvihiinuiuyuddesnis
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B anything that can be viewed as perceiving its environment

through sensors and acting upon that environment through

actuators

B an autonomous entity which observes through sensors and acts
upon an environment using actuators (i.e. it is an agent) and

directs its activity towards achieving goals (i.e. it is rational)
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B Thermostat

« Control / Regulator

« Any control system

Action
Input

Sensor

B Software Daemon h
nput

e Print server
« Http server

 Most software daemons

Environment
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/Agent

Agent controller

Mechanism for
Interaction

Process

Sensors

Actuators
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B Human agent:

sensors: eyes, ears, and other organs

actuators: hands, legs, mouth, and other body parts
B Robotic agent:

sensors: infrared range finders

actuators: various motors
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agent = architecture + program



Intellicent agent

“Intellicent agents are software entities that carry out

some set of operations on behalf of a user or another

program with some degree of independence or

autonomy, and in doing so, employ some knowledge or

representations of the user’s goals or desires”
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B Robots

B Software agent or softbots
B Knowbots

B Taskbots

B Userbots
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B Task environments - @0IWLIAARNTLALITDIAUIUYDY Agent
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Task environments
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Properties of task environment
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Characteristics of environments

Fully Deterministic? | Episodic? | Static? | Discrete? Single
observable? agent?

Solitaire

Backgammon

Taxi1 driving

Internet
shopping

Medical
diagnosis




Characteristics of environments

Accessible

Deterministic
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Static

Discrete?
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Characteristics of environments

Fully Deterministic? | Episodic? | Static? | Discrete? | Single
observable? agent?
Solitaire No Yes Yes Yes Yes Yes

Backgammon

Taxi1 driving

Internet
shopping

Medical
diagnosis




Characteristics of environments

Fully Deterministic? | Episodic? | Static? | Discrete? | Single

observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes

Taxi1 driving

Internet
shopping

Medical
diagnosis




Characteristics of environments

Fully Deterministic? | Episodic? | Static? | Discrete? | Single
observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes
Taxi driving | No No No No No No
Internet
shopping
Medical

diagnosis




Characteristics of environments

Fully Deterministic? | Episodic? | Static? | Discrete? | Single

observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes
Taxi driving | No No No No No No
Internet No No No No Yes No
shopping
Medical

diagnosis




Characteristics of environments

Fully Deterministic? | Episodic? | Static? | Discrete? | Single

observable? agent?
Solitaire No Yes Yes Yes Yes Yes
Crossword Yes Yes No Yes Yes Yes
Taxi driving | No No No No No No
Internet No No No No Yes No
shopping
Medical No No No No No Yes
diagnosis

— Lots

of real-world domains fall into the hardest case!
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B Simple reflex agents

B Model-based reflex agents
B Goal-based agents

B Utility-based agents

B [ earning agents



Simple reflex agents

What the world
is like now

What action |

Condition—action rules shmk:l do now




Simple reflex agents

function SIMPLE-REFLEX-AGENT(percept) returns an action
static: rules, a set of condition-action rules

state € INTERPRET-INPUT(percept)

rule € RULE-MATCH(state, rules)
action € RULE-ACTION[rule]

return action



Model-based Reflex Agents

What the world
o 15 like now . .. S

(What my actions do J-

N = What action ||
( ndltmn—actlm rules | should do now




Goal-based Agents

: ' N | Whatthe world
| CHowho word evolves J—asf 3RS o)

/ ¥ What it will be like
\ What my actions do_SuRll it | do action A

What action |
should do now




Utility-based agents
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(How the world evolves

)

What the world
IS like now

What it will be like
if 1 do action A

= How h ap;'::y | will be
in such a state

What action |
should do now
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Learning agents
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Performance standard
f Critic - Sensors -w
feedback
changes Y
Learning > Dorformance
element element
“knowledge
learning
goals
Problem
generator .'
Actuators

\\Agent
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