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agere  ———  agentem
LATIN LATIN

present participle nominative agens

Act, doing effective, powerful

agent
MID. ENGLISH
late 15¢.

someone or something
that produces an effect

http://www.etymonline.com/index.php?term=agent
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Full Definition of Agent
1 : one that acts or exerts power
a : something that produces or is capable of producing an effect :
an active or efficient cause Education proved to be an agent of change in the community.
b : a chemically, physically, or biologically active principle an oxidizing agent
3 : a means or instrument by which a guiding intelligence achieves a result
4 : one who is authorized to act for or in the place of another: such as
a: arepresentative, emissary, or official of a government crown agent federal agent
b : one engaged in undercover activities (such as espionage) : spy a secret agent

c: abusiness representative (as of an athlete or entertainer) a theatrical agent

5 :a computer application designed to automate certain tasks (such as gathering information online)

http://www.merriam-webster.com/dictionary/agent






Jole

Sensors

percepts

actions

effectors

A3 g0 alaal IS Jaans o dS Suwl Sas g go Jole

Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

o
&



Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

Jols

AGENT
45((43& oudd Oy Q:ﬂ 6\9)).:3‘936.6‘\5 Cacul 6‘}.\9‘}0&
9S00 S Huu9d sla Ruua 33 yb 1 Jasas
83 g0 pladl (IS (T (5 95 9 9> Lo SUASS Fa b 5

agent Sensors — \ Percepts ﬁ

~
TUSWUOIIAU]

e

Actions
L Actuators J

o
&



Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

Jole

JBs

bl Jale

Human agent

9 3008 Ol bidlald (G5 50

SO EX XY

sbos Jale
Robotic agent

LAC,\:\.) J| LS“L""."."J

sad oS glacy 5l gldlay

Sl o 9] o ||
e Pl% el b

ol 8la i Jele
Software agent

Lol e ghime B ga (stalllao (5] s Il Jole o 5edo

C_’;..u.a‘ C)_u.a‘)du «d.oLc.J“_s.é.»J «d.ol.c.» <Ls l.3_ﬁ.n‘ Lsd.uﬁ.u.ﬁ:
A_J.:Lx «d.ol.c»gged.l‘\}]w Ea Cb.'c N u.uLu.t‘J..s

o
&




SIoal gl g Iyl

Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

ol s sols gadaad Ha o Jule SIoul slasa g, ((percept) Syl

p

ol 80 S Sou Jole S conl pladas (s4ea JolS (s45an B (percept sequence) S| yul (gadlasy

P{{P||P|{|P||P||P||P||P|P

>

cadnls dianl g dand TG sud sualine SIoul gdloy K uil s o
e Gl g el 80 S0 S a1, T daad GTE <€ (g maa 4 L



AR}

Jole xS

AGENT FUNCTION

64%&&%&&3&&&&‘.}(&0&)&3)
LAy oo Bl IS S ] sad sals (ST yal gadlasg a

f:P— A

Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

&
&



e cdals

AGENT PROGRAM

S e a5 solsnly (s soleae S50 2 1L ele B Jole (sdals y

(sllaat) Sl
—
Percept

ﬁ Action

\\ Prepared by Kazim Fouladi | Spring 2021 | 4t Edition

St
&




Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

Al

Jols (sdols yu b Jole aals Coawn

L]
’U};b/

Jole 2l
Agent Function
(abstract) s ae - el
b
Sosl g dlis Syia00

Jole (sdals o
Agent Program

(concrete) aiuss- colodsl
el
Lg“dé;_‘ S‘JJ‘ 189909

solers S s 9, 1l LIS




Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

V¥

PR R WA O [

VACUUM-CLEANER WORLD

S
&

A
- -
DOOR DO
o OQ o OQ
Srpe e
La yas Las)yal
Actions Percepts

Left, Right, Suck, NoOp

e.g. [A, Dirty




Prepared by Kazim Fouladi | Spring 2021 | 4% Edition

\O

(gm0 g
SRyl ble S
Josa B o dele 6
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0938 0338
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
[A7 Clean], [A, Clean], [A, Clean)] Right
Suck

&
&

[A, Clean], [A, Clean], [A, Dirty]

Figure 2.3
shown in Figure 2.2.

Partial tabulation of a simple agent function for the vacuum-cleaner world

S b G Sa | Jgaa (ol sdse
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function REFLEX-VACUUM-AGENT([location,status]) returns an action

if status = Dirty then return Suck
else if [ocation = A then return Right
else if [ocation = B then return Left
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A B Percept sequence Action
Ad@ [A, Clean] Right
[A, Dirty] Suck
No)% N(o)%
0980 0986 [B, Clean] Left
|B, Dirty] Suck
[A, Clean], [A, Clean)] Right
|A, Clean], [A, Dirty| Suck
[A, Clean], [A, Clean], [A, Clean)] Right
[A, Clean], [A, Clean], [A, Dirty] Suck

Figure 2.3  Partial tabulation of a simple agent function for the vacuum-cleaner world
shown in Figure 2.2.
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TABLE-DRIVEN-AGENT

function TABLE-DRIVEN-AGENT( percept) returns an action
persistent: percepts, a sequence, initially empty

table, a table of actions, indexed by percept sequences, initially fully specied

append percept to the end of percepts
action «—L OOKUP ( percepts, table)
return action
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Percept x Action z
1.0 1.000000000000000 function SQRT(x)
1.1 1.048808848170152 z—1.0 [ * initial guess */
12 1.095445115010332 repeat until |22 - x| < 10=15
13 1.140175425099138 2
—_7 - - 0/2
14 1.183215956619923 2=z @~ 02
15 1.224744871391589 end
1.6 1.264911064067352 return z
1.7 1.303840481040530
18 1.341640786499874
19 1.378404875209022
Figure 2.2 Part of the ideal mapping for the square-root problem (accurate to 135 digits), and a
corresponding program that implements the ideal mapping.
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function REFLEX-VACUUM-AGENT([location,status]) returns an action

if status = Dirty then return Suck
else if [ocation = A then return Right
else if [ocation = B then return Left
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A B Percept sequence Action
Ad@ [A, Clean] Right
[A, Dirty] Suck
No)% N(o)%
0980 0986 [B, Clean] Left
|B, Dirty] Suck
[A, Clean], [A, Clean)] Right
|A, Clean], [A, Dirty| Suck
[A, Clean], [A, Clean], [A, Clean)] Right
[A, Clean], [A, Clean], [A, Dirty] Suck

Figure 2.3  Partial tabulation of a simple agent function for the vacuum-cleaner world
shown in Figure 2.2.
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Simple Reflex Agents
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SIMPLE REFLEX AGENT

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

state <1 NTERPRET-INPUT( percept)
rule <R ULE-MATCH(state, rules)
action < rule. ACTION

return action
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MODEL-BASED REFLEX AGENT (SIMPLE REFLEX WITH STATE AGENT)

function MODEL-BASED-REFLEX-AGENT( percept) returns an action
persistent: state, the agents current conception of the world state
model, a description of how the next state depends on current state and action
rules, a set of conditionaction rules
action, the most recent action, initially none

state «——UPDATE -STATE(state, action, percept, model)
rule <—RULE -MATCH(state, rules)

action < rule. ACTION

return action
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UTILITY-BASED AGENTS
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ENVIRONMENT PROGRAM

procedure RUN-ENVIRONMENT(state, UPDATE-FN, agents, termination)
inputs: state, the initial state of the environment
UPDATE-FN, function to modify the environment
agents, a set of agents
termination, a predicate to test when we are done

repeat
for each agent in agents do
PERCEPT[agent]| «+ GET-PERCEPT(agent, state)
end
for each agent in agents do
ACTION[agent] «+ PROGRAM|agent|(PERCEPT[agent])
end
state + UPDATE-FN(actions, agents, state)
until rermination(state)
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function RUN-EVAL-ENVIRONMENT(state, UPDATE-FN, agents,
termination, PERFORMANCE-FN) returns scores
local variables: scores, a vector the same size as agents, all 0

repeat
for each agent in agents do
PERCEPT[agent] < GET-PERCEPT(agent, state)
end
for each agentin agents do
ACTION[agent] «+— PROGRAM[agent](PERCEPT[agent])
end
state < UPDATE-FN(actions, agents, state)
scores — PERFORMANCE-FN(scores, agents, state)
until rermination(state)
return scores /* change * /
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Peter

Norvig A Modern Approeach

P Fourth Edition

Stuart Russell and Peter Norvig,
Artificial Intelligence: A Modern Approach,
4th Edition, Prentice Hall, 2020.

Chapter 2
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