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DEFINICION




;Qué es AIMA!

Paquete de clases Java que permite definir y resolver problemas de Sistemas
Inteligentes:

Inicialmente veremos algunos de los algoritmos de busqueda vistos en teoria:
* Busqueda no Informada: Profundidad y Amplitud
* Busqueda Heuristica: A*, IDA*

* Busqueda Local: Basados en gradiente, Recorrido Simulado

El disefio permite separa la representacion del problema de los algoritmos .



Contenido AIMA

saimacore es la base del proyecto que incluye todas las implementaciones de los
algoritmos descritos en la tercera edicion del libro.

saima-gui depende de aima-core y contiene los ejemplos visuales y demostraciones en
linea de comando de los algoritmos definidos en aima-core.

*aimax-osm es una extension del proyecto que demuestra como los algoritmos de aima-core
pueden ser utilizados para crear Aplicaciones de Navegacion utilizando los mapas del proyecto

Open Street Maps.

Una vez configurado correctamente el entorno de trabajo, los programas de ejemplo
estara en las siguientes rutas:

saima-gui/src/main/java,/aima,/ gui/applications/
saima-gui/src/main/java,/aima,/gui/demo (demos linea comandos)
saimax-osm/src/main/java,/aimax/osm/applications

http://code.google.com/p/aima-java/wiki/GettingStarted



CONFIGURACION

ENTORNO TRABAJO



Configurando entorno trabajo

o Las distribuciones de la libreria pueden ser descargada de la pagina web del proyecto.
Trabajaremos con la version aima-java-1.7.0-Chp4-Complete

http://code.google.com/p/aima-java/downloads/list

o Es posible descargar la libreria del repositorio de Subversion directamente. Esta
opcién requiere un cliente de Subversion. Instrucciones en:

1. http://code.google.com/p/aima-java/source/checkout
2. http://subversion.apache.org/packages.html

«Una vez que finalice la configuracion el entorno de trabajo tendra la siguiente
organizacion:

<directorio-entorno-trabajo>,/
aima-core/
aima-gui/
aimax-osm/



Configurando entorno trabajo. Pasos

Paso 0: Descargar Version de Eclipse
Descargar la version de java 1.7 que es la version que requiere AIMA

Paso 1: Dos posibles casos para instalar AIMA en eclipse:

1.1 Importando una distribuciéon
1.2 Utilizando SVN

Paso 2: Instalar paquete Sistemas Inteligentes

Paso 3: Crear Proyecto para Clases de Ejercicios



Paso 1.1: Importando una distribucion

Importando una distribucion

0. Descargamos la distribucion de aima-java-1.7.0-Chp4-Complete

0.1 Ir http://code.google.com/p/aima-java/downloads/list
0.2 Seleccionar en la busqueda “All Downloads” for “aima-java” y pulsar Search.
0.3 De la lista de versiones seleccionamos aima-java-1.7.0-Chp4-Complete

L . .
= 2 dima-java
Java implementation of algorithms from Norvig And Russell's "Artificial Intelligence - A Modem Approach 3rd Edition." Search projects
Project Home | Downloads | Wiki Issues  Source
Search | All downloads + | for Search

1-250f 25

Filename v Summary + Labels v L Date v Size v D ount v

aima-java-1.7.0-Chp4-Complete.zip [LATEST-RELEASE] 1.7.0-Chp4-Complete Featured Oct 9 Oct 9 9.7 MB 2543
aima-java-1.6.0-Chp5-Rewrite.zip 1.6.0-Chp5-Rewrite  Deprecated Jan 2012 Jan 2012 9.7 MB 4678
aima-java-1.5.3-Chp17n21-Rewrite-DF 1.zip 1.5.3-Chp17n21-Rewrite-DF 1  Deprecated Sep 2011 Sep 2011 9.6 MB 3484
aima-java-1.5.2-Chp17n21-Rewrite.zip 1.5.2-Chp17n21-Rewrite Deprecated Sep 2011 Sep 2011 9.6 MB 12
aima-java-1.5.1-Chp15-Rewrite.zip 1.5.1-Chp15-Rewrite Deprecated Jul 2011 Jul 2011 9.6 MB 829
aima-java-1.5.0-Chp13-and-14-Rewrite.zip 1.5.0-Chp13-and-14-Rewrite Deprecated Jul 2011 Jul 2011 9.6 MB 149
aima-java-1.4.1-Minor-Fixes.zip 1.4.1-Minor-Fixes Deprecated Mar 2011 Mar 2011 9.4MB 1199
aima-java-1.4.0-OSM-Redesign.zip 1.4.0-OSM-Redesign Deprecated Dec 2010 Dec 2010 9.3MB 1042
example-osm-maps-v3.zip Example OSM maps for aimax-osm project (v3) Featured Dec 2010 68.6 MB 2509
aima-java-1.3.2-Online+CSP+GUl-Improvements.zip 1.3.2-Online+CSP+GUI-Improvements  Deprecated Nov 2010 7.6 MB 537
aima-java-1.3.1-CSP+PathCost-Fixes.zip 1.3.1-CSP+PathCost-Fixes Deprecated Oct 2010 6.1 MB 534




Paso 1.1: Importando una distribucion

Edit Navigate Search Project Run Windo
New Alt+Shift+N » 1
Open File...
Close Ctrl+W
Close All Ctrl+Shift+ W
1 1 . l d d 1 ’ Sav Ctrl+S
. Selecciona la entrada del Menu i
! ‘1 ! Save All Ctrl+Shift+S
File>Import... _
Revert
Mov
Rename... F2
Refresh F5
Convert Line Delimiters To 4
Print... Ctrl+P
Switch Workspace »
Restart
g2y Import.. [:}
iy Export..
Properties Alt+Enter
Exit




Paso 1.1: Importando una distribucion

2. En el didlogo de Importar
'Select’, seleccionamos

'General->Existing Projects into

Workspace':

« Import

Select

Create new projects from an archive file or directory.

Select an import source:
type filter text

4 [~ General

@, ArchiveFile
| Existing Projects into Workspaﬁa
_J, File System U
=, Preferences

= CVS

(= Run/Debug

(= SVN

(= Tasks

= Team

= XML

Cancel




Paso 1.1: Importando una distribucion

3. Pulsamos el botén 'Next >’.

4.En el 'Import Projects'
seleccionamos 'Select archive file:'y
'‘Browse...' para seleccionar el
archivo .zip bajado anteriormente de
la web del proyecto.

Los tres subproyectos, aima-core, aima-gui, y aimax-

osm deben aparecer y estar seleccionados
automaticamente.

Finalizamos pulsando el botén 'Finish’.

-
= Import | B S
Import Projects ey
Select a directory to search for existing Eclipse projects. L/'v /
-
Select root directory:
@ Select archive file: iild\release\aima-java-1.4.0-OSM-Redesign.zip ‘ Browse... ‘
Projects:
7] aima-core (aima-core ) ‘ Select All ‘
v| aima- gui (aima-gui)
7 sm ( ) ‘ Deselect All ‘
‘ Refresh ‘

Working sets

Add project to working sets

\ Finish %J [ Cancel




Paso 1.2: Utilizando un repositorio Subversion

Nota: El cliente Subversion Subclipse es un plugin para Eclipse IDE. Es
necesario descargarlo y configurarlo, méds informacion en
http://subclipse.tigris.org/

Las siguientes instrucciones detallan como descargar el proyecto AIMA-Java
utilizando este plugin.

1. Seleccionar la entrada del menu 'File,>NeW’ Edit Source Refactor Navigate Search Project Run Window Help

New Alt+Shift+N » | (2 Java Project
>Other' g Open File... % Project...
*

Package
Class
Interface
Enum
Annotation
Source Folder
Java Working Set
Folder
File

i Untitled Text File
EY  JUnit Test Case

¢ Task

IRERAQQQ &

8 Refresh F5

Convert Line Delimiters To >

Switch Workspace » | [ Example..

Sestatt Y Other.. Ctrl+N

N ]

g2y Import..



Paso 1.2: Utilizando un repositorio Subversion

2. En el didlogo New 'Select a wizard’,
seleccionar 'SVN->Checkout Projects

from SVN";

r Y
= New | ] |-,

Select a wizard

Create a new project by checking out an existing project from a SVN repository.

Wizards:
type filter text

(= General
= Covs
(= Java
4 (= SVN
4¥ Checkout Projects from SVN
(= Tasks
= XML
(= Examples




Paso 1.2: Utilizando un repositorio Subversion

3. Pulsa el boton 'Next >’.

4. Si es la primera vez que accede al repositorio de
AIMA-Java Subversion deberas seleccionar 'Create a
new repository location' y pulsar el boton 'Next >'.
Si no es la primera vez, introduce la ruta previa de la
lista proporcionada.

En el didlogo 'Select/Create Location’, introduce la
url:

http:// aima-java.googlecode.com/sun

Y pulsamos el botén 'Next >’.

E
= Checkout from SVN

Select/Create Location

Location

Url:  http://aima-java.googlecode.com/svn/|

I

Cancel




Paso 1.2: Utilizando un repositorio Subversion

5. En el dialogo 'Select Folder', selecciona el
proyecto que quieres descargar en tu disco
duro, comenzamos por ejemplo con aima-core:

6. Pulsariamos el botén 'Finish' y el proyecto
serd descargado al repositorio local.

4 [ ] http://aima-java.googlecode.com/svn
(= branches
= tags
4 (= trunk

(= aima-all
(= aima-core
= aima<0
(> aimax-osm

= wiki

r A
= Checkout from SVN l = ﬁj
Select Folder N

2V
Select the folder to be checked out from SVN. = —

@ <Back || Net> || Finish

‘ L Cancel




Paso 2: Instalar paquete Sist. Inteligentes

Edit Navigate Search Project Run Windo
New Alt+Shift+N » ;
Open File... i

Importando paquete practicas - —

Close All Ctrl+Shift+W

Ctrl+S

0. Descargamos zip del campus virtual o —

intelligent-system.zip e 2!
Refresh F5

Convert Line Delimiters To 4

1. Selecciona la entrada del Menu o —
'Fﬂ€*>1mp0rt...' Switch Workspace »

Restart

g2y Import..

s

Properties Alt+Enter

A

2y Export..

Exit




Paso 2: Instalar paquete Sist. Inteligentes

mport

Import Projects

3. Pulsamos el botén 'Next >’.

/A
o~

() Select root directory:

4. En el 'Import Projects' Seleccionamos @ Select archive file: | /Users/monte/Desktop/intelligent-systems-stud (_Browse...

Projects:

'Select archive file:'y 'Browse..." para I Pocrcics g )

_ Deselect All

seleccionar el archivo.zip bajado

__ Refresh

anteriormente del campus.

v
Workin g sets
[_] Add project to working sets

Working sets:

Finalizamos pulsando el boton 'Finish'. @ “ma ) (o) Coma ) Com



Paso 3: Crear Proyecto Clases de Ejercicios

1. Pulsamos con el botdn derecho ratdon en
el explorardor de paquetes.

2.Seleccionamos “New->Java Project”

tmes

wral £ Java Project
»nparametric & Android Project
arch 9 Project...
m
Library [JavaSE-1.6] ti: Package

@ Class
npleto.dat 6 Interface
ompleto.dat & Enum

@ Annotation

BT ¢ Source Folder

151 Java Working Set

Show In N 8BW > % Folder
Copy 7 File
Copy Qualified Name =7 Untitled Text File
2 Paste 8BV < Android XML File
Delete £7 JUnit Test Case
. 7 Task
3 Import...
73 Export... Y Example...

«» Refresh F5 I Other... 8N




Paso 3: Crear Proyecto Clases de Ejercicios

New Java Project

Create a Java Project

3 ; Introducimos Proj ectName; Create a Java project in the workspace or in an external location.

[

¢« ID,PTOyeCtOS » Project name: DNI-ProyectosSistint

Z Use default location

Location:

JRE

4 $ S ele CCiO namos “N eXt” (*) Use an execution environment JRE: JavaSE-1.6 4

O usea project specific JRE:

() Use default JRE (currently ‘Java SE 6 (MacOS X Default)’) Configure JREs...

Project layout

() Use project folder as root for sources and class files

*) Create separate folders for sources and class files Configure default...

Working sets
("] Add project to working sets

Working sets:

Next> ) ( Cancel Finish




Paso 3: Crear Proyecto Clases de Ejercicios

5. En la secciéon “Proyect” afnadimos las 4

referencias a AIMA vy las clases de Sist. Int. AR

6. Seleccionamos “Finish” —




inalizacion de la Instalacion del Marco de Trabajo

Una vez instalado AIMA-Java en Eclipse y las clases de la
asignatura, el entorno debera parecerse a la siguiente figura:

.i| Java - ProyectoPracticas/src/intsys/games/Connect4.java - Eclipse - /Users/monte/Documents/workspace

a8

£ Package Explorer 23 ¥ =0

- O~

v ‘lpd aima-core
> §# src/main/java
» (8 src/main/resource
(# src/main/javadoc
(2 src/test/java
(8 src/test/resource
= JRE System Library [Java SE 6 (MacOS X Default))
=\, Referenced Libraries
=lib
= src
build.properties
5@ build.xml
[E) LICENSE.txt
[£] README.txt
» = aima-gui
> 'bJ aimax-osm
¥ (=2 ProyectoPracticas
v (@Bsrc
» £ intsys.application
» {1t intsys.csp
> f3 intsys.decision
> £} intsys.games
£ intsys.neural
» {1 intsys.nonparametric
» 1 intsys.search
£ intsys.svm
P =, JRE System Library [JavaSE-1.6]
% Lena.png
= mapa
-| prueba
=] prueba2
|=) sudoku_completo

vy

YyvyYyy

GrlE®™s &P 4 SRR R R

Q-

[ Connect4.java 52

package intsys.games; A

@ import java.util.Arraylist;[]

public class Connect4 extends Game<Integer> {

public Connect4() {
List<Integer> moves = new ArraylList<Integer>();
for(int i=@; i<ConnectBoard.SIZE; i++) moves.add(i);
initialState.put("moves™, moves);
initialState.put("player"”, Player.PLAYER_1);
initialState.put("utility"”, new Integer(@));
initialState.put("board", new ConnectBoard());
initialState.put("level”, new Integer(@));
presentState = initialState;

}
= public ConnectBoard getBoard(GameState state) {
return (ConnectBoard) state.get("board");

= public Player getPlayer(GameState state) {
return (Player)state.get("player");

> private Player rival(Player p) { .
if(p == Player.PLAYER_1) return Player.PLAYER_2; M

[ B= outline 52

B SzJjava
EE“@TaskList Zé =8
g-EeE|s [ x 2|8~
" Find > All b Activate...
@ Connect Mylyn &3

Connect to your task and ALM
tools or create a local task.

=8
DER S o Y

t intsys.games A
“= import declarations
v® connecta

© © Connect4(
@ getBoard(GameState) : Col
@ getPlayer(GameState) : Pla
@ rival(Player) : Player
@ . getPlayerToMove(GameStz
@ .~ getSuccessorStates(Games e

[*/! problems 3% @ Javadoc‘ @, Declara(ion‘

0 errors, 10 warnings, 0 others

Description
W JECTS @ raw Pt REIEIENces (U geneic (ype Serst> SIUUiu Ue parlaiieterized

ui, Set is a raw type. References to generic type Set<E> should be parameterized
u1 Set is a raw type. References to generic type Set<E> should be parameterized
.1 Set is a raw type. References to generic type Set<E> should be parameterized
«i, Vector is a raw type. References to generic type Vector<E> should be parameterized

Resource

BasICITaverse.
BasicTraverse...
BasicTraverse...
BasicTraverse...

Matrix.java

& __aetMove(CameStara_int)
<( ) >
> =9
Path Location Tyr
FANTIaTCOTE SIC T e Jave
Jaima-core/src/m... line 44 Javie
Jaima-core/src/m... line 44 Javi
Jaima-core/src/m... line 45 Jav{)
/aima-core/src/m... line 1220 Javi v
) >

Writable Smart Insert



Exportar Trabajo

Para Exportar el trabajo, seleccionaremos “Export” y realizamos los
siguientes pasos:

~
e No Export o
Select /\ Archive file =
Export resources to an archive file on the local file system. g 5 Export resources to an archive file on the local file system. \L
s
Select an export destination: ¥ ¥ =/ DNI-ProyectosSistint ™ ¥ .classpath
- B bJProyectoPracticas E |X] .project
type filter text O »=aima-core
¥ (= General 0O »aima-gui
N J o
& Ant Buildfiles ) rizaimax-osm
[® Archive File
1_JFile System
lpreferences
P (= Android
P (= Install
» (= Java Filter Types... Select All Deselect All
P (= Run/Debug
% (] I " [ eme—
(= Tasks To archive file: | practicasit v} (Browse... )
P (= Team
» (= XML
» (= Other Options
(%) Save in zip format (*) Create directory structure for files
O Save in tar format O Create only selected directories
¥ Compress the contents of the file
@) < Back ( Next > ) Cancel Finish @) ( ) == ( =
\£) < &) <Back ) Next > (_ Cancel Finish



PRIMEROS PASOS

CREAR PROBLEMAS BUSQUEDA



Detiniendo el problema

L1 Project Explorer &2 =2 & Y =08

¥ £ aima.core.search.framework

» [J] ActionsFunction.java

¥ V V V V V V V V V V VvV VvV VY

=

[3) BidirectionalProblem.java

[3) CutOffindicatorAction.java
[J] DefaultGoalTest.java

[3) DefaultStepCostFunction.java
[7] EvaluationFunction.java

[J] GoalTest.java

[3) GraphSearch.java

[3) HeuristicFunction.java

[J] Metrics.java

[3) Node.java

[3) NodeExpander.java

[3] PathCostFunction.java

[J] PerceptToStateFunction.java
[3] PrioritySearch.java

8% outline = = 1R | s e W Y T 0

#

v ® Problem

©0 00000 O

initialState : Object

actionsFunction: Actions

resultFunction : ResultFunct

goalTest : GoalTest

stepCostFunction

Problem(Object, ActionsFunction, ResultFunction
¢ Problem(Object, ActionsFunction, ResultFunction
getinitialState()

isGoalState(Object) : b -

getGoalTesk() : GoalTest

getActionsFunction() : ActionsFunction
getResultFunction() : ResultFunct
getStepCostFunction()

¢ Problem()

Aima.core.search.framework

Clase Problem

Cinco componentes del problema:

eInitialState: Estado Inicial

*ActionsFunction: Conjunto acciones ejecutadas
estado dado

*ResultFuntion: Modelo transicion, el estado
resultante de realizar una accidon a un estado.

*GoalTest: Determina si un estado es el objetivo.

*StepcostFunction: Funcion que asigna coste
numeérico a cada ruta.

Pagina 66: Artificial Intelligence A Modern Approach (3rd Edicién)



Definir el estado

*Es una clase independiente de la la libreria AIMA

*Debe tener uno o mas constructores que genere el objeto que
representa el estado inicial.

*Debe implementar los operadores de busqueda del problema,
para transitar de un estado a otro.

*Deseable implementar funciones para verificar que el operador de
busqueda puede ser aplicado a un estado.

*Algtin otra funcion auxiliar que consideremos oportuna.



Clase Acciones

L Project Explorer £3 SR =8
¥ #3 aima.core.searc h.framewor k
-~ 0

L oot aima.core.search.framework.ActionsFunction

> [J] DefaultGoalTest.java

> [J] DefaultStepCostFunction.java
> [J] EvaluationFunction.java

> [J] GoalTest.java . X 3
> [J] GraphSearch.java S <A > (Ob )0

> [J] HeuristicFunction.java et Cthn aCtlonS ]eCt S T

> [J] Metrics.java

> [J] Node.java

> [J] NodeExpander.java

> [J] PathCostFunction.java o a

> [J] PerceptToStateFunction.java D 1 t d

b cvuelve un conjunto de acciones que
> [J] Problem.java

o= - pueden ser ejecutadas en el estado dado s.
®

> “= import declarations
v @ ActionsFunction
@ actions(Object) : Set<Action
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Clase Resultado

L Project Explorer £3 SR =8

¥ @3 aima.core.search.framework

B aima.core.search.framework. Result Function

[3) BidirectionalProblem. java

[J) CutOffindicatorAction.java

[J) DefaultGoalTest.java

[J] DefaultStepCostFunction.java

[3) EvaluationFunction.java 5 . .

9 Goattestjove Object result(Object s, Action a):

[3) GraphSearch.java

[3) HeuristicFunction.java

[3) Metrics.java

[J) Node.java

[J1 NodeExpander.java .
0 Pathcostrunciion ova Devuelve el estado resultante de realizar una
[J) PerceptToStateFunction.java

[3) PrioritySearch.java

MProblemJa@ < aCCiO’n a en el estado So

vV VvV V9V VYV VvV VYV VvV VvV VvV VY

&= Outline 5% - %R R X e W Y =0
&%

> “= import declarations
v @ ActionsFunction
@ actions(Object) : Set<Action
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L Project Explorer 3

Clase Estado Objetivo

¥ #1 aima.core.search.framework

> [J] ActionsFunction.java

[3] DefaultGoalTest.java

L]

[3) GraphSearch.java

[3] HeuristicFunction.java
[3) Metrics.java

[3] Node.java

[J1 NodeExpander.java

[31 PrioritySearch.java
[3] Problem.java

[J] QueuesSearch.java
[3] ResultFunction.java

DTl S T Jpp

yf v vV V V V V V V VvV VvV VYWV V VvV VYV

8% Outline = 1%

8
v © GoalTest

[3) BidirectionalProblem.java
[3) CutOffindicatorAction.java

[3] DefaultStepCostFunction.java
[31 EvaluationFunction.java

[3] PathCostFunction.java
[J) PerceptToStateFunction.java

] ¥ e w

@ isGoalState(Object): boolea

- =7

aima.core.search.framework.Goal Test

boolean isGoalState(Object state):

Determina si un estado dado es el
objetivo.
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Clase Heuristica

= ¥ = 0

-
=

lt5 Project Explorer 3 =

¥ & aima.core.search.framework " aima.core.search.framework. HeuristicFunction

> [J] ActionsFunction.java
[3) BidirectionalProblem.java

[J] CutOffindicatorAction.java

[J) DefaultGoalTest.java d bl h(Ob 3 )
[J] DefaultStepCostFunction.java Ou e ]eCt State .
[J) EvaluationFunction.java

[J] GoalTest.java
[J) GraphSearch.java

Define una funcion heuristica h(n).

=

[J] Metrics.java
[J] Node.java
[J] NodeExpander.java

Coste estimado del camino mas “barato”
e o desde el estado del nodo n al estado

[3) PrioritySearch.java . K

[3) Problem.java Ob] etIVO.
[J) QueueSearch.java

[J) ResultFunction.java

[J) Search.java

[J) SearchAgent.java

vV vV VvV vV vV VvV vV vV VvV vV V vV V VvV VvV vV VvV v v Vv

[3) searchutils.java

2= outline % S B R N e N Y =0 Pagina 92: Artificial Intelligence A Modern Approach (3rd Edicion)
# aima.core.search.framework
ve
@ h(Object): double



(5 Project Explorer £2 = | =

¥ £ aima.core.search.framework
> [J] ActionsFunction.java
> [J] BidirectionalProblem.java
> [J] CutOffindicatorAction.java
> [J] DefaultGoalTest.java
> [J] DefaultStepCostFunction.java
> [J) EvaluationFunction.java
> [J] GoalTest.java
> [J] GraphSearch.java
> [J] HeuristicFunction.java
> [J] Metrics.java
> [J] Node.java
> [J] NodeExpander.java
> [J] PathCostFunction.java
> [J] PerceptToStateFunction.java
> [J] PrioritySearch.java
> [J] Problem.java
> [J] QueueSearch.java
> [J] ResultFunction.java

“n

Clase Busqueda

v =7

&= Outline 5 0 R '/ O e w
#®
> ‘= importdeclarations
v @ Search
@ search(Problem): List<Action:
@ getMetrics() : Metrics

v =8

aima.core.search.framework.Search

Define los algoritmos de busqueda.
List<Action> search(Problem p):
Devuelve una lista de acciones hasta el
objetivo, si fue encontrado o una lista
vacia en caso contrario.

Metrics getMetrics():

Devuelve las métricas de la busqueda



Clase Agente Busqueda

L5 Project Explorer 232 =N i =

¥ & aima.core.search.framework
> [J] ActionsFunction.java

[3] BidirectionalProblem.java g h f k S hA

B CutOffindicatorAction javs aima.core.searcn.jframework.d>earc gent

[J] DefaultGoalTest.java

[3) DefaultStepCostFunction.java

[] EvaluationFunction.java

[J) GoalTest.java

[3] GraphSearch.java S hA (P bl S h h).

) Heonstierunetionjave carc gent ropiem p, Searcn s€arcn):

[3] Metrics.java

[J1 Node.java

[J) NodeExpander.java

[3) PathCostFunction.java

[0 PerceptToStateFunction.java Realiza 1a busqueda de un pI’Oblema y

[3) PrioritySearch.java

5 Gumereriin un algoritmo de busqueda dado.

2] -

¥ vV V V V V V V V V vV VvV VvV VvV VvV VvV VvV VY

8% outline 3% S 1% R W e Y 7O
&
> ‘= importdeclarations
v ® searchAgent
actionList: List<Action
o actionlterator : Iterator<Actic
o searchMetrics : Metrics
e° SearchAgent(Problem, Search)
@ . execute(Percept) : Actio
@ isDone():boolean
@ getActions(): List<Actic
@ getinstrumentation() : P



Clase Funcion Coste Singular

L5 Project Explorer &3 = |&| Y <08

¥ & aima.core.search.framework
> [J] ActionsFunction.java
[¥] BidirectionalProblem.java e h f k S C F s
B CutOffindicatorAction java aimdad.core.searcn.jframework. teb ostrunction
[J] DefaultGoalTest.java
[J] DefaultStepCostFunction.java

[] EvaluationFunction.java

[J] GoalTest.java z 3 ’

[J] GraphSearch.java bl f S C F

5 st anetionjovs public Iinterrace tep ostrunction

[3] Metrics.java

[J1 Node.java

[J) NodeExpander.java

[3) PathCostFunction.java %

[J] PerceptToStateFunction.java C 1 1 1 d d 1 d
o Paoreemr et o alcula el coste de una accion del estado s
[3) Problem.java b)

[ QueueSearch.java al estado S

[3] ResultFunction.java

[3) Search.java

L2 S

¥ vV V V V V V V V V vV VvV VvV VvV VvV VvV VvV VY

8% outline 3% S 1% R W e Y 7O
&
> ‘= importdeclarations
v ® searchAgent
actionList: List<Action
o actionlterator : Iterato
o searchMetrics : Metrics
e° SearchAgent(Problem, Search)
@ . execute(Percept) : Actic
@ isDone():boolean
@ getActions(): List<Act
@ getinstrumentation() : P



PROBLEMAS

PUZZLE 3




8-Puzzle

* Un tablero cuadrado (3x3) en el que hay situados 8 bloques cuadrados numerados.
* Un bloque adyacente al hueco puede deslizarse hacia él.

* El juego consiste en transformar una posicion inicial en la posicion final mediante
el deslizamiento de los bloques.

2 1 3 1 2
6 5 4 3 4 5
7 8 6 7 8
Posible estado inicial Estado final Libro

* Estados: cada una de las posibles configuraciones del tablero.

* Operadores: arriba, abajo, izquierda, derecha (movimientos del hueco)




Espacio Estados Puzzle Ocho

11215
1 314
61718 3
S
12 1215 )
61718 6 | 7 61718 \ .
Sl o] ¢ it
2 1215 )
11215 1 5
i 343 3121 378 )
i 8 6 7 6718 6 8 017
) : :
e Iterative Deepening Search
pathCost : 3.0
7

8 nodesExpanded : 9




8-Puzzle heuristica

* Distancia Manhattan: Distancia verticales+horizontales cada celda.

2 1 3
1 p 3 4 5 6 7 8
0 2 3 1 1 1 1 1 6 5 4
7 8
* Numero Cuadros Desordenados: 7.

Posible estado inicial

1 2 3 i} 5 6 7 8

0 1 1 1 1 1 1 1
1 2
* Distancia blanco posicion final: 4. 3 1 5
6 7 8

Estado final Libro



Definir el estado

aima.core.environment.eightpuzzle. Eicht Puzzle Board

Lo Project Explorer &2 = | = =8
¥ 4 aima.core.environment.eightpuzzle

Y , , : Estado del puzzle como lista enteros.

8= outline 32 =1 132 | e w Y T8

> b import declarations state = new int[] { 5) 4) O) 6) 17 8’ 7’ 37 Z };

v & EightPuzzleBoard
S LEFT : Actior

S RIGHT : Act
SupP: 2

* Do - Actior Las acciones posibles:

state

o 0 0 0 0

€ EightPuzzleBoard()
€ EightPuzzleBoard(int[])
€ EightPuzzleBoard(EightPuzzleBoard)

et —, *  MoveGapRight();

getvValueAt(XYLocation)

getLocationOFf(int) : XY cation

moveGapRISHED - void *  MoveGapLeft();
moveGapLeft() : voic

moveGapDown() : v d ° M G U
moveGapup() : ve OVe ap p();
getPositions() : L X E

setBoard(List<XYLocation>) : v 3

canMoveGap(Action) ear > MOVCGapDOWH();
~ equals(Object) : boolea

- hashCode() nt

~ tostring() - St

getXCoord(int) nt o H
getYCoord(inkt) F 1 .
getAbsPosition(int, int) nt unC10neS aUX1 lares.
getvalueAt(int, int)
getGapPosition()
getPositionOFf(int) nt
setVvalue(int, int, int) : void

BB EEEEBEOOCOOOOCOCOCOCCOCOOOOCOO

* toString: Imprimir puzzle
e getState: Obtener estado



Definir acciones y resultado

aima.core.environment.eightpuzzle. Eicht Puzzle FunctionFactory

.5 Project Explorer &2 - |® Y £ 08
¥ i dling.core.environmenc.ceuworwa = Implementa las acciones
v # aima.core.environment.eightpuzzle
> [J] EightPuzzleBoard.java

-n : .

1 EightPursleGoalTest jave if (board.canMowveGap(EightPuzzleBoard.UP)) {

> [ ManhattanHeuristicFunction.java actions.add(EightPuzzleBoard. UP);
> [J] MisplacedTilleHeuristicFunction.java }

> £ aima.core.environment.map
> £ aima.core.environment.nqueens B

»

5= Outline = 0% R e & ¥ =0
f” e Implementa los resultados
> “= importdeclarations
"O EightPuzzleFunctionfactory if (EightPuzzleBoard. UPequals(a) &
o ¥ _actionsFunction : Acti \cti

=5 resultFunction: ResultFur tion board.canMoveGap(EightPuzzleBoard. UP

@ ¥ getActionsFunction()

2

@ ° getResultFunction() : Result

» @ EPACtionsFunction EightPuzzleBoard newBoard = new EightPuzzleBoard(board);

» @S EPResultFunction newBoard.moveGapUp();
return newBoard;

T



Definir estado Objetivo

aima.core.environment.eightpuzzle. EichtPugzle Goal Test

l(5 Project Explorer £ - &= Y <08

¥ 1 dlM4.COlE.enVIFoNMent Celwor a - Define Si un estado es Objetivo

v 1 aima.core.environment.eightpuzzle
[J] EightPuzzleBoard.java

>

> [ EightPuzzleFunctionFactory.java EightPuzzleBoard board = (EightPuzzleBoard) state;
> 4l jestjava return board.equals(goal);

> [J] ManhattanHeuristicFunction.java

>

(1] MisplacedTilleHeuristicFunction.java
> # aima.core.environment.map

> # aima.core.environment.nqueens =
Eoutlne . = 5 w ¥ o ¥ ¥ =0/ EightPuzzleBoard goal =
i new EightPuzzleBoard(new int[] { O, 1, 2, 3, 4, 5, 6, 7, 8 });

» ‘= import declarations
v ® EightPuzzleGoalTest
a goal: EightPuzzleBoard
@ . isGoalState(Object) : boolear



Detinir Heuristica (Manhattan)

aima.core.environment.eightpuzzle. ManhattanHeuristicFunction

Define la heuristica Manhattan

s

. Project Explorer &3 =ih= =0

v # aima.core.environment.eightpuzzle = publlc double h(Ob]@Ct State) {
> [ EightPuzzleBoard.java EightPuzzleBoard board = (EightPuzzleBoard) state;
> [J] EightPuzzleFunctionFactory.java int TetVal = O;
» [J] EightPuzzleGoalTest.java ) 5 ! .
oo for (inti=1;i<9;i++){
» [J] MisplacedTilleHeuristicFunction.java L XYLocation loc = bOCLTd.getLOCCLtiO‘nOf(i);
' retVal += evaluateManhattanDistance Of(i, loc);
5% outline & 0% ' ¥ e & Y 7O }
8 return retVal;
» “= importdeclarations }
v ® ManhattanHeuristicFunction

@ . h(Object) : double
@ evaluateManhattanDistanceOf(int, XYLocatior

Ejemplo:

retVal = Math.abs(xpos - 0) + Math.abs(ypos - 1);



Detinir Heuristica (Cuadros Desordenados)

aima.core.environment.eightpuzzle. Misplaced TilleHeuristicFunction

[(5 Project Explorer &2 - |5 =8

Define la heuristica Cuadros Desordenados

¥ 1 aima.core.environment.eightpuzzle
> [J] EightPuzzleBoard.java

> [J] EightPuzzleFunctionFactory.java 7 ;
> [J] EightPuzzleGoalTest.java pubhc dOUble h(Ob]eCt State) { v
> J] ManhattanHeuristicFunctiOn'java ElghtPuZZICBoard board 3 (ElghtPuZ21eBoard) State;
> 3 L return getNumberOfMisplacedTiles(board);

o= Outline 2 O % R ¥ e & ¥ =0

## aima.core.environment.eightpuzzle

> “= import declarations

ve Ejemplo:
@ . h(Object)
@ getNumberOfMisplacedTiles(EightPuzzleBoar: ; 7 ,

if (!(board.getLocationOf(0).equals(new XYLocation(0, 0)))) {

numberOfMisplacedTiles++;
}



Demo Puzzle Ocho (texto)

aima.oui.demo.search. Eight Puzzle Demo

(25 Project Explorer &2 - || Y T 0
> i aima.gui.demo.probability 1 Demo de Puzzle Ocho con los siguientes Algoritmos de Busqueda:
¥ 3 aima.gui.demo.search
> U]
[J] GenerateRandomEightPuzzleBoard.java eightPuzzleDLSDemo():

e Profundidad Limitada, limite 9.

>
> [J) MapColoringCSPDemo.java
> [J] NQueensDemo.java

>

[J] TicTacToeDemo.java

> g3 aima.gui.framework - eightPuzzleIDLSDemo();
* Profundidad progresiva.

5% Outline 2 93 'R ¥ e W Y =0
® aima.gul.demo.search eightPuzzleGreedyBestFirstDemo();
:@;mportdedaratlons »  Voraces.Heuristica Cuadros Desordenados
as i : FiahtPuz7leR
ASE:nadr::;thThreeMovesom rtf~on o eightPuzzleGreedyBestFirstManhattanDemo();
»>extreme: EightPuzzleBoard e Voraces. Heuristica Manhattan

@ 3 main(String[]) : voic

m S eightPuzzleDLSDemo() : v 2
@ ® eightPuzzlelDLSDemo() : void elghtPuZZIGAStarDemO();

= eightPuzzieGreedyBestrirstDemo() : void » A*. Heuristica Cuadros Desordenados
m ° eightPuzzleGreedyBestFirstManhattanDemo()

m ® eightPuzzleAStarDemo() : v

eightPuzzleAStarManhattanDemo();

m ® eightPuzzleSimulatedAnnealingDemo() : void

& ° eightPuzzleAStarManhattanDemo() : void e A* Heuristica Manhattan
@ ° printinstrumentation(Properties) : v
. . hcAstian J : 2 X
=" printActions(List<Action>) : void eightPuzzleSimulated AnnealingDemo()

e Recocido simulado



Demo Puzzle Ocho (texto)

EightPuzzleDL.SDemo

Problem problem = new Problem(boardWithThreeMoveSolution,
EightPuzzleFunctionFactory.getActionsFunction(),

EightPuzzleFunctionFactory.getResultFunction(),
new EightPuzzleGoalTest());

Search search = new DepthLimitedSearch(9);
SearchAgent agent = new SearchAgent(problem, search);

printActions(agent.getActions());
printlnstrumentation(agent.getInstrumentation());



Demo Puzzle Ocho (texto)

eightPuzzleAStarManhattanDemo

Problem problem = new Problem(random1,
EightPuzzleFunctionFactory.getActionsFunction(),

EightPuzzleFunctionFactory.getResultFunction(),
new EightPuzzleGoalTest());

Search search = new AStarSearch(new GraphSearch(), new ManhattanHeuristicFunction());
SearchAgent agent = new SearchAgent(problem, search);

printActions(agent.getActions());
printlnstrumentation(agent.getInstrumentation());



emo Puzzle Ocho (visual

|[ Project Explorer 53 = ‘%\ ¥ =8
'_LB src/rdnain/java = M@ @ Artificial Intelligence a Modern Approach 3rd ed. Java Demos (AIMA3e-Java)
¥ @3 aima.qui.applications Applications Demos
0 AimaDemoApp.java Random |v|Breadth First Search (Graph Search) |v| ’ CIearH Prepare‘ Run | Step | Pause
> [ AimaDemoFrame.java User: Action[name==Lef~
> £ aima.qui.applications.search.csp <simulation-log> |
¥ H aima.gui.applications.search.games Action[name==Up]
- Do o S
> 0 N_QueenSApp'J.ava 1 2 Action[name==Right] i
> [J) TicTacToeApp.java ; Action[name==Down]
> g3 aima.gui.applications.search.map 1 Action[name==Down]
> H3 aima.gui.applications.vacuum Action[name==Left]

Action[name==Up]
Action[name==Left]
Action[name==Up]

> 3 aima.gui.demo.agent
> f aima.gui.demo.learning

> #% aima.gui.demo.logic Action[name==Right]

> £ aima.gui.demo.probability < Action[name==Right]

v Action[name==Down]

~ - Action[name==Down]

8= outline =2 =B 13 " e & Y TO 3 4 5 Action[name==Left]
# aima.gui.applications Action[name==Left] T

Action[name==Up]
Action[name==Right]
Action[name==Up]

» ‘= import declarations
v ® AimaDemoFrame

SF Action[name==Left]
¢+ menubar: JMenuBar
a appMenu: JMenu pashCOSt :d28.0
d M . no esE{(pan ed : 28625
4 demoMenu: JMenu 6 7 8 queueSize : 12012
a textPanel: MessagelLoggerPanel maxQueueSize : 12013

a currPanel: JComponent </simulation-log>
@ © AimaDemoFrame()
@ addApp(Class<?>):void v

q] i [ |

@ addDemo(Class<?>):void j[_ :I
@ addAppToMenu(JMenuy, Class<?>) : JMenultem Task completed. Cancel

» & AppStarter
» & DemoStarter




EJERCICIOS

PUZZLE 3




Ejercicio 1 Espacio Estados Puzzle Ocho

Dibuje espacio busqueda del puzzle 8 partiendo del estado
inicial, utilizando el algoritmo “Depth Limited Search(9)”

Con solucion:

pathCost : 9.0
nodesExpanded : 10

11215 1]2
314 31415
617]8 6|78

Estado inicial Estado final



Ejercicio 2 Puzzle Ocho (visual)

Ejecute Puzzle Ocho Visual y complete la siguiente tabla comparativa de

algoritmos (Estado Inicial Extreme).

Breadth First Search (Graph Search)

Depth Limited Search (9)

[terative Deepening Search

Greedy Best First Search(MisplacedTileHeursitic)
Greedy Best First Search (ManhattanHeursitic)
AStar Search (MisplacedTileHeursitic)

AStar Search (ManhattanHeursitic)
Simulated Annealing Search XXXXXXXXXXX



Ejercicio 3 Puzzle Ocho (texto) con...

Cree una clase MiEjemploPuzzleOcho en

New Java Class

DNI-ProyectosSistInt que implemente Java Clas ~

' Create a new Java class. ' "“‘
Produndidad en Grafo.
Source folder: DNI-ProyectosSistint/src Browse...
Package: intsys.search Browse...

El ejemplo partira desde siguiente estado O encesig pe
iniCiali Name: MiEjemploPuzzleOchos

Modifiers: *) public () default
) abstract [} final
Superclass: java.lang.Object Browse...

ELZE555045:0.-6,.7, 8 | etaces

_ Add..

Y obtendra el estado objetivo con estos

Which method stubs would you like to create?

Valores : W public static void main(String(] args)

| Constructors from superclass
Z Inherited abstract methods

Do you want to add comments? (Configure templates and default value here)

pathCost : 59123.0 & e

nodesExpanded : 120491

queueSize : 39830 @ &= _—
maxQueueSize : 42913




Ejercicio 3 Puzzle Ocho (texto)

ProfundidadGrafo

Problem problem = new
Problem(boardWithThreeMoveSolution,EightPuzzleFunctionFactory.getActionsFunction(),
EightPuzzleFunctionFactory.getResultFunction(), new EightPuzzleGoalTest());

Search search = new DepthFirstSearch(new GraphSearch());
SearchAgent agent = new SearchAgent(problem, search);

printActions(agent.getActions());
printInstrumentation(agent.getInstrumentation())

Nota: Utilice de guia aima.gui.demo.search. EightPuzzleDemo, pero nunca
modifique el paguete AIMA ni proyectoPracticas
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