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MATLAB como paquete de programas

and Vector Visualization in MATLL |1 LA
indow  Help fie

.emacs
cemaes .
«enlightenment
.esd_auth

.explorerrc
cexplorerrc-5.0-1r1%
cexplorerrc=5.0-1inux
sexrc

farret

disp "Creating output file. .ferret_paths

razne = netcdflout, ‘clobbe Sfleximre

re3nc.desceipTion = Sfulleircle Jremy

\T isemprylrszne), error( ## Bad nevce SFaplugeygr . eache Lrhes
«gconf vsawf

¥ open data wgeenfd 291k

disp *Dpening source data File..."; geve Lash

ne = netedf(file, "newrize'): sgEVSFL JSTAr

>r dir netcdf

°) = sizel nef"inaviTude
ngitude’) = sized nc{ longitu

0l 200080

me*) = size{ ne{ time"}(:), 1
size] nef*levelnan’] -exploreree
fom.ne
L = io
eflant] lati | L Tibnetedf.a
rszme(langie } = nefleat lengitude mexed ! .-
rsznc{var} = ncfloac{ “time Teve : = = - - - = mexcdfSI_source

mexcdfsi_source.
mexed FA0 . e xglx
ne3grodd ..
ncclose.m
nemex.m

need |

= edit netcdf/ne
»> demo
ax

|

ne3dradd.m

Lo Bt Ve Go Wb Mindow bl
Help Navigstor

e dilans 3 ANE ) Zptzan e Salaae I
comerns | index | Search  Demos | Favoaites |
turere L
3 Plots of Complex Functions, _
o Visualizing Sound mageext demo

5 Line Plotting

i 3-D Surface Plots
i Axis Properlies

& Axis Aspect Ratio
o Earth’s Topography
L Images and Colormaps imageext Examples of image
demonstrates loading image

and spinning colormaps

Examples of Images and
Colormaps

5 Viewing a Penny
& Fourier Series Expansion
Ly Map of Complex Functions
#- Language

w=_Automation Client Interface (€
wo Gallery

#More Demos

w4 Toolboxes

FI ZF N

g

Run this demo

210

f.-‘!/j AL e
4
-
.

PR

EL

CEU

Universidad
San Pablo




MATLAB como paquete de programas
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MATLAB como paquete de programas

4 MATLAB" toolboxmatlab' datafun' hist. 18] x|
File Edit Text Go el Tools Debug Deskbop  Window Help k| | A X

MATLAB Dﬁ.|‘x".nn|§|ﬁt*fv|aﬁlc.‘m@a|8tacklaasevl EEIZI]EIEJE
G (B8 iB| -fio + | #fin x| eE|O

36 o a

37 - 1f nargs == 1

38 - *x = 10;

39 - else

40 - X = args{i}:

41 - end

4z

43 - 1if min(size(y))==1, v = ¥wi(:}); end

44 - if ~ishistnumericix) || ~ishistnuwericiy)

aE = error (' MATLAE:hist:InvalidInput', 'Input arguments nmuast ke numeric.')

46 = end

47

48 - 1if isewptviv) .,

49 - if lengthix) == 1,

S (= ®x = l1l:doubleix):

51 - end

5 [= nn = zerosi(size(x)):; % No elements to count

B3 % Zet miny, maxy for call to bar below.

54 - winy = []:

55 — maxy = [1:

56 - else =

57 %  Ignore Nal when computihg miny and woaxy.

g8 — ind = ~isnaniv):

59 - winy = min{yiind)):

60 — maxy = mwax(yiindl):

61 % mwiny, maxy are empty only if all entries in ¢ are Nalls. In this case,

62 % max and min would return Nal, thus we set miny and maxy accordingly.

B3 — if (isempty(miny))

64 — miny = MNal:

65 — maxy = MNal:

68 — end

67 - if lengthix) == 1

65 — if miny == maxy.

69 — miny = miny - floor(x/2) - 0.5; :I
hist Lh 1 cal 1 [ovR |,
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MATLAB como paquete de programas

MOLE SIMULATICN

All units in 51

Simulink
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MATLAB como paquete de programas
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Un poco de historia

e MATLAB se inventd en los afios 70 para
poder acceder a las funciones de
algebra lineal de LINPACK y EISPACK
sin tener que aprender Fortran.

o Su autor fue Cleve Moler (Univ. New
Mexico).

« EN 1983, Jack Little (Univ. Stanford) se
unio al proyecto y comenzo a
comercializarse.
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Ventajas y desventajas de MATLAB

 Ventajas
— Amplio soporte matematico
— Alta precision
— Amplio soporte de funciones ya desarrolladas
— Rapido prototipado
— Integracion con dispositivos hardware
— Una comunidad muy extendida
— Magnifica ayuda
— Comercial
 Desventajas
— Gestion “oscura” de la memoria
— Problemas eventuales de velocidad
— Comercial
— Distribucion de ejecutables
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Motivacién para este curso

Google

Septiembre 2006
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MATLAB
33.300.000

| The MathWorks

v

Michael Jackson
38.500.000

Home | Select Country b | ContactUs | 'ﬁ Store _ Search

Accelerating the pace of engineering and science

Create Account | Log In

Industries

Select an industry to see how engineers and scientists in organizations like yours accelerate their

productivity and enhance their creativity.

Aerospace and Defense

Airframes and payloads, avionics and GNC,
c*1SR and mission systems, propulsion
systems..

Automotive

Powertrain, chassis, and safety systerns,
comfort and convenience, driver
infotainmnent...

Biotech, Pharmaceutical and Medical
Biosignal processing, bioinformatics, medical
research, medical devices...

Communications
Wired and wireless devices and services,
optical networking...

Computers and Office Equipment

Storage devices, communications devices,

Electronics

Audio, video, and other digital entertainment
devices for horme, cars, theatres, and portable
use..

Financial Services

Financial rmodeling for fixed incorme, equity,

investrent management and trading, reinsurance...

Industrial Automation and Machinery

Motors, drives, and power electronics; industrial
robotics and manufacturing equipment; process
automation systems and industrial controls; power
generation and distribution eguipment...

Semiconductors

Analog and mixed-signal systems, digital logic,
SoiC, fabrication equipment...

Other Industries

‘2 Contact sales
E3 E-mail this page
E Print this page

R2006b

Available Sept, 2006
¥ Learn more
» Download now

Application Areas

Technical Computing
Control Design

Signal Processing and
Communications

Image Processing
Test & Measurement
Computational Biology
Financial Modeling and
Analysis
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Programa

* Operaciones con matrices y vectores
* Funciones de libreria

« Otros tipos de datos en MATLAB: cadenas, hipermatrices, estructuras,
celdas

 Programacion en MATLAB

 Generacion de documentaciéon HTML automaticamente
» Graficos bidimensionales

o Graficos tridimensionales

e Interfaces de usuario en MATLAB

e (Generacion de programas autonomos

* Interaccion de MATLAB con Office y Visual Basic

» Librerias de interés practico: optimizacion, analisis estadistico, redes
neuronales, l06gica difusa, ajuste de curvas, sistemas de control, control
predictivo, analisis financiero, analisis de series temporales financieras,
conexion a bases de datos, generacion de informes, sistemas eléctricos
de potencia, modelos cuantitativos de energia, etc.
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Cronograma del curso

e Sesion 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Sesion 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

e Sesion 3: Graficos bidimensionales. Graficos tridimensionales.

e Sesiodn 4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

e Sesion 5: Librerias de interés practico
e Sesion 6: Interaccion de MATLAB con Office
e Sesion 7: Desarrollo de un proyecto
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Sesion 1. Operaciones con matrices y vectores.
Funciones de libreria.

File Edit Debug Deskbop ‘Window Help

D Dq | é{: . - L | n ﬁ| @ | Current Directory: |G:\Ceu\OficiaIesQDDSQDDB\Curso FenosatCurso'Programas v|

Shortcuts (2] Howeto Add (2] vimat's Mew

Workspace 7 X
Gl | i S | & | B - | Stack | Base
Matme = | “alue | Clazs
A [123456789] double
B [1472558369] double
ans [1;4:7] double
el [1;0;0] double
< i |
LE¢
-~
[=R N
A=[L2dy 006G ¥
E=4'
el=[1; 0; 0]
ez=[0 1 O] 4
cle §
A=[1 2 3; 4 5 6; 78 9]
E=4'
el=[1; 0; 0]
Avel |

Command Window
= A=[1 2 3; 4 5 6; 78 9]

L=
1
4
H

x> B=A!

B =
1
Z
3

> el=[1; 0O; O]

[

u}
> AFel
ans =

A,

4

T
B
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Sesion 2: Otros tipos de datos en MATLAB.
Programacion en MATLAB.

File Edit Text Go Cel Tools Debug Deskbop ‘Window Help k- | A X

Dﬁ.|¥3 ‘ﬁﬂ ﬂ|§|ﬁ“f.|aﬁ|‘.m@a|§acklaasevl BHD]EEE
2|88 8| -fo |+ | [ x | o o | @,

o Thiz file uses Cell Mode. For infarmation, see the rapid code teration video, the publishing video, or help. x
1 %% Esto es un ejemplo de como se programa por celdas d
4 t Tnicamente == puede hacer con scripts
3 %

4 % El objetivo de este ejemplo =5 representar los datos
5 % de demanda eléctrica entre 1959 § 1939

5

7 %% Limpiemos todos los datos anteriores

8 - clear % Limpiar el workspace

Sl clc % Limpiar la consola

10
11 %% Cargar la evolucion de la demanda
12 = load('Evolucion demands.txt')

13 = agnos_demandsa=Evolucion demandai:,1):

14 - demands anual=Evolucion demanda(:,14):

15
16 %% Cargar la evolucion de la poblacion
17 = load|'Evolucion poblacion.txt')

18 - agnos_pcohlacion=Evolucion poblacion(:,1);

19 — poblacion anual=Evolucion poblacion(:,2):

Z0
21 %% Mostrar ambas tendencias
22 - plot{agnos_dewmanda, demanda anual, agnos_poblacion, poblacion_anual®*10);

23 — legend('Demands anual (GWh)','Poblacidn anual (100 hahk) ')

4
z5 %% Interpolar la poblacidn anualmente entre 1959-1999
26 — poblacion interpolada=interpl (agnos_poblacion, poblacion anual, ...

Z7 agnos_demanda, 'spline');

28 - figure
22 — plot{agnos_demanda, demands anual, agnos_demands, poblacion interpolada®l10);

30 = legend('Demanda anual (GWh) ', 'Poblacion anual (100 hab) ')

| unttied  » [SolucionDiat_celda... * | SolucionDisim  x |

| script [Ln 13 co 14 [owr
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Sesion 3: Graficos bidimensionales. Graficos

tridimensionales.
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Sesiodn 4: Interfaces de usuario en MATLAB.
Generacion de programas autonomos

=101 ]

Comparacion de demanda

L2y Enero ||

Febrero

D i 1 1 | 1 1 1 1 1 ]
1960 1965 15970 1975 1980 1985 1990 1995

Mes 1 IEnem - l Estadisticos
Mes 2 IFebreru:u - l hes 1 hes 2

.......................... hediz 0813 0425
Wariahza 0.0302 0.0245
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Sesion 5: Librerias de interés practico

e REI
File Edit View Go Favorites Deskkop  Window Help »
Help Mavigator b4 - = c | é | &

Contents | Indexl Searchl Demosl

[SREicin H

& Release Notes
& Installation

&3 MATLAR

MWATLAB Compiler
SimBiology

€2 Bininfarmatics Toolbox

€& Comunications Toolbox

&2 Curve Fitting Toolbox

@ Filter Design Toolhox

&3 Fuzzy Logic Toolhox

€% GARCH Toalbox

&2 Genetic Algorithrm and Direct Search Toolbox
&2 Image Acquisition Toolbox
@ Image Processing Toolbox
€ Meural Network Toolbox

&3 Optimization Toolbox

€2 Signal Processing Toolbox
€& Spline Toolbox

&3 Statistics Toolhox

& Symbolic Math Toolbox

&2 System ldentification Toolbox
@Wavelet Toalbox

SIFATTRE

@ Simulink Accelerator

@ Stateflow

@ Communications Blockset

@ Signal Processing Blockset

@ ideo and Image Processing Blockset
@ Support and Web Services

Title: I 2006z Begin Here

If You Are Upgrading from a Previous Release...

= Release Notes
Highlights new features, installation notes, bug fixes, and compatibility issues.

If You Are Using MATLAB for the First Time...

At the heart of MATLARE is a new language that you must learn befare you can fully exploit its power. This
isn't as hard as it might sound; you can leam the hasics of MATLAB very quickly. You will he rewarded
with high-productivity, high-creativity computing power that will change the way you wark.

If you are a first-time user, the best way to get started is to read thoroughly the Getting Started with
WATLAE tutorial with MATLAB open so you can follow along. The tutorial book comes with MATLAB and is

available in POF and far purchase on the MathWarks YWeb site.
If you don't want to take the time to read it thoroughly, here are links to the most important sections:

= What Is MATLAE?
An overview of the main features of MATLAB

= Matrices and Arrays
How to enter matrices, use the colon () operator, and invoke functions

» Graphics
How to plot data, annotate graphs, and work with images

= Programming
How to use flow control statements and create scripts and functions

You should also watch the 7-minute Desktop and Comrmand Window video tutarial to learn how to operate
the MATLAB desktop interface. This is not a substitute for reading the above sections about the MATLAB
language, but will orient you to the development environment. There are many other demos and video

tutorials you might find helpful as well.




Sesidn 6: Interaccion de MATLAB con Officey
Visual Basic

MATLAB

T'he Language of Technical Computing

Microsoft

Office

Einatei

Edition]
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Sesion 7: Desarrollo de un proyecto

PLAZA DE TOROS DE HOYO DE PINARES

Fiestas de San Miguel Arcingel

EXTRAOADINARIA CORRIDA DE TOROS

¥
o |
1
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Organizacion temporal

000 Martes | Miércoles | Jueves
Sesion 0 Sesion 3 Sesion 7
11°00 I
11’30 L L L L L
Sesion 1 Sesion 4 Sesion 7
14,00 LR R R R R e E e e e EEEEEEEEEEEEEEEEEEEEEEEE] EEEEEREEEEESEEEEEEEREEEEEEEEEEERERERERERES
16700 L e e e
14’00
16°00
Sesion 2 Sesion 6
14’00
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Lecturas recomendadas

 Mathworks, Getting Started (187 pags)
« Mathworks, Programming tips (66 pags)
* Mathworks, Quick reference (12 pags)
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Recursos

he MathWorks - Supportt - Microsoft Internet Explorer

Archivo  Edicidn  Ver Favoritos  Herramientas  Ayuda

@Atrés - J @ @ ;h pBL'lsqueda \I;nr{‘ Favoritos &3 i::{- :\‘; n J ﬂ ‘3

73

Direccidn @ hitkpef fwwae, mathworks  comfsupporty

i -
v| Ir Winculos *>

GDOglc |G+ references MATLAE help| Ir « &2 ﬁ‘ v 1% Marcadoresw FageRank E] 217 bloqueados "."}/—‘ Corrector ortogréfico - |§; Traducir = |» @ Configuraciénw
Home | Select Country b | ContactUs | B store | [S=ar<h g
ome Selec SOy ontac 5 Store searc —
T /- A~
J. The MathWorks
¥ Accelerating the pace of engineering and science Create Account | Log In
‘2 contact support
B E-rnail this page
Support &4 Print this page
MNew Support
Browse by Product Search Support Resources
Learn how to effectively
Yiew All Product Support Resources Search use Mathworks products
Full Procuct List V| () | Ertire Support Site v| and quickly resolve
for: | |9 technical problems.
Installation and Licensing
- - » Learn mare
Installation Troubleshooting
Get My Passcode({PLP)/License File Manage Account
Systemn Requirements Rzooéb
My Account - Licenses, Orders,.,
License Manager Errors Create an Account Available Sept. 2006
License Mansger Errors Vl O Account Benefits ¥ Learn more
Customer Service Options » Download now
Track Your Support
Browse by Resource Requests Online
) ) Create and monitar
Documentation User Community .
) i custormer service and
Product Documentation File Exchange technical support
Index of MATLABR Examples MATLAB Mewsgroup requests.
Function List - all Products Link Exchange
Tech Motes / How-To Guides » Learn more
Additional Resources
Bug Reports MATLAE and Simulink Based Books Provide Feedback v
@ (Quedan 1 elemento) Abriendo pagina http: fiweny, mathworks. comy'support/. .. [ 1] & Internet
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Recursos

The MathWorks - Online Documentation, RZ006b - Microsoft Internet Explorer

Archivo  Edicidn  Yer  Favaoritos  Herramientas  Avuda

@Atrés = \_‘) @ @ \'_:] pBﬂlStuda “ir':g‘ Favoritos @ E:::{v ; - J ﬁ .ﬁ
Direccion |@ http:f fvwwne, mathworks, comjaccess/helpdeskfhelpfhelpdesk. html V| Ir Winculos

Google |Cvreferences MATLAB help| Ir «» @u g‘ - * Marcadores - m - 5] 217 bloqueados "? Correctar ortografico - |sé Traducir |» @ Configuracion+ @ Y

— Home | Select Country b | ContactUs | = store _ Search A
J. The MathWorks
¥ Accelerating the pace of engineering and science Create Account | Log In
[ products & services | Industries | Academia | Support | User Community | Company |
E E-mail this page
&4 Print this page
Documentation R2006b
Documentation for Mathworks Products, R2006b .
Available Sept. 2006
Alphabetical list by product v|© search 22 LRSI
» Download now
Release Motes for R20060 | E00BhID s St Stion v| i M
Installation Guides Aoy | |§) Provide Feedback
License Adrministration Guide R e _If you are a MATLAR user
Function List - all Products in the Boston area,
provide Web site
feedback and earn $100.
MATLAB Simulink .
MATLAB® (including Externa! Interfaces AFT, Simulink @ » Sian up today
GUIDE, Handle Graphics, fite 170, Motebook) Embedded Target for Infineon ClE66
MATLARE Builder for WMET Microcontrollers
MATLABE Builder for Excel Embedded Target for Motorala® HC1Z2
MATLAB® Builder for Jawa™ Embedded Target for Motorola® MPCS55
MATLABIE Compiler Embedded Target for TI C2000™ DSP
Distributed Computing Toolbox Embedded Target for TI C6000™ DSP
MATLABE Distributed Cormputing Engine Link for Code Composer Studio™ Dewveloproent
MATLARE Report Generator Toals
SimBiology™ Link for Incisive®
SystemnTest Link for ModelSimiE
Link for TASKINGE
MATLAB Toolboxes Real-Time Windows Target
Aerospace Toolbox Real-Time Workshoo® M
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Recursos

A MATLAE Central - Home - Microsoft Internet Explorer;

archivo  Edicién  Wer  Favoritos  Herramientas  Awuda -
P - ¢ @ o . ' ; . 1A
@ Akras J @ @ \’_h 7~ Blsquada N Favoritos @ D:% = n ﬁ ‘3
Direccidn @ http: S fumany, mathwor ks, comfmatlabcentralf V| Ir Yinculos **
GDOgle ||_Gv references MATLAE help| Ir 4 @ g - * Marcadoresw w‘ - 5] 217 bloqueados "f} Correctar ortografico + |? é Traducir = | e @ Configuracidnw
~
= b Hosted by The MathWorks b
& MATLAB CENTRAL
An open exchange for the MATLAB and Simulink uzer community Search: | MATLAB Certral hd E
| File Exchange | MATLAB Newsgroup | LinkExchange | Blogs | Comtest |  MathWorks.com |
File Exchange MATLAB Newsgrou .
g i group Now Availahle
User-contributed code library —| | MATLAB Usenet newsgroup access R2006b
Recently Added Files... Most Active Threads... Learn mare
_ Dawenload now
e Wyhats Mew - MATLAR - R2006k - % Resssigning Commands Shauld NOT Be...
Ke.. Dizplaying final numerical results. ..
=] Kright_Tour - Krishira Lalt... — B celfun mean w subset indexes Job Opening
° structure tensor - introduction ... e’ Wieh Community Business
Analyst
Link Exchange MATLAB Central Blogs
MATLAB related web sites Douqg’s Pick of the Week Free Webinars
. Latest pick: Simulink pick Open Architecture Solutions
Recently Added Links... for Rapid Pratotyping and HIL
B MAT-file Wiswer plugin for Total Command... Loren on_the ’9‘“ O_f MATLAB ) BSIH%SWQUSBEE
B Hplgt ¢ Claudio Gambeli ) Latest.entry. ‘Wiorking with Lowe Lewel File IO and ctober &,
B “ideo seminar ; Direct methods for spars... Encodings
Steve on Image Processing Link to Us
Latest entry: Unusual red-eve reduction technigue Link to MATLAB Central n
Public Submission Policy MATLAB Screensaver
MOTICE: &ny content you submit to MATLAB Certral, including personal infarmation, i not subject to the Download Mow
protections which may be afforded informstion collected unde including: incluyendo athiorks, Inc, Wik
site. You are entirely responzible for all contert that you uploatrPeerrerrerrrmermt otherwize make
available vie MATLAB Certral. The Mathivvorks does not control the content posted by visitors to MATLAB
Central and, does not guarartes the accuracy, integrity, o guality of such cortent. Under no circumstances
will The Mathiiorks be lisble inoany way for any content not authored by The MatiWorks, or any loss or
darmane nf anv kind incurred a5 & resuft of the use of anw contert onsted e-mailed transmited or otheroise v
@ (Cuedan 1 elementa) Abriendo pagina http: f fue . mathworks, comfmatlabcentralf . .. [TTTT & Internet
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Bibliografia

« Mathworks. MATLAB online help

« J. Atencia, R. Néstar. Aprenda MATLAB 6.0 como si estuviera en
primero. Univ. Navarra, 2001.

« C. Pérez. MATLAB y sus aplicaciones en las ciencias y la ingenieria.
Prentice Hall, 2002

 G. Amos. MATLAB: una introduccion con ejemplos practicos. Reverte,
2006.
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Entorno de MATLAB

File Edit Debug Deskiop Window Help

O & BB o o | 8| 2 cowrentbiscory: [CMATLAETWork - ..

Shortcuts [l Howeto Acd [Z] Wihat's Mew

Current Directory - C:\MATLAB 7 work Al Command Window
ot i & | [B]H
All Files ~ | File Type L ==t Modified To get started, select MATLAE Help or Demos from the Help menu.
Edfilterh 1.m hl-file 05-sep-2006 7:59:5
sampling.asv ASVY File 14-jun-2006 18:00:0] | 7%
[ sarmpling.m hl-file 14-jun-2006 18:30:4
sampling2. asv ASY File 14-jun-2006 18:30:0
Ed sampling2.m hl-file 14-jun-2006 18:44:3
sampling3. asv ASY File 14-jun-2006 19:14:1
B sampling3.m hl-file 14-jun-2006 19:21.2
B samplingd.m hl-file 14-jun-2006 19:51:1
\
< 1) | >
Currert Directory || workspace |
Command History 7 X
plot (aks (£t (hl))) P
hi=3/8%zinc (3/8%n)-1/8%=sinc (1/8%n) ; 3
plot(abs(££c(hl) )}
plot (hl-hz)
n=-50:50;
hl=3/8%sinc (3/8%n)-1/8%=3inc (1/68%n) ;
hZ=zine(1/8%n) . *eoz(pifdvn);
plotin,hl, n, h2)
SS— max (hi) /max (h2)
h2=1/4%*zinc (1/8%n) .*cos (pif4¥n);
plot{n,hl,n, hZ)
plot (abs (fft(hl))/length(hl))
hZz=zinc(1/8%n) . *cos(pi/4+n);
plot (abs (£t (h2))/length(hl)) E
$-— 13/09/06 13:43 —-% v
£ Jid | 3

4 Start
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Entorno de MATLAB

File Edit Debug Desktop ‘Window Help

0O Ev"| Bl o o | - ﬂ’| 2 | Current Directory: | CMATLABTwwork v| ..

Shorteuts 2] Howeto Add  [Z] \What's Mew

Workspace LI d ll Command Window
Sole| = | b | --'|Stack: Base
Mame = |Value ICIaSS To get started, select MATLAR Help or Demos from the Help menu.
H = 3 double
2 double e
a =
3
> h=2;
ES
< il | >

Current Directary | Workspace ]

Command History LE¢
4-— 14/06/06 17:55 —-%

$—— 14/06/06 18:39 -—%

-— 21/06/06 5:29 —--%

-— 4/03/06 10:38 --%

4-- 5/08/06 5:05 --%

[ |

$-— 5/09/06 9:33 --%
B $-- 5/09/06 10:06 —-%

e 5/03/06 17:22 --%
B $-= 5709/06 20:18 —=%
B $-- 6/09/06 7:49 —-%
B $-——- 13/09/06 13:43 --%

a=3

b=z;
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Entorno de MATLAB: Ayuda

=X MATLAB
File Edit Debug Desktop ‘Window BgElS

D% Ml o | BE

Full Product Family Help
MATLAE Help

LABTwrork &

Shorteuts (2] Howeto Add (2] Vhat's N

Using the Desktop "
Workspace Using the Command Window A o
W
12 . mE | i | -'l Web Resources »
Name = |Value Check for Updates To get started, select MATLAE Help or Demos from the Help menu.
= 3 Demos
> a=3
Hb 2 About MATLAE
e
3
=r b=Z;
g
£ LLL§ | >
Current Directary | wiorkspace |
Command History 2 X

%—— 14/06/06 17:55 —-%
14/06/06 18:39 —-%
21/06/06 5:29 —-%
%-- 4/09/06 10:38 —-%
5-- 5/09/06 8:05 ——%

B BB

%¥-— 5/08/06 9:33 --%
%-- 5/09/06 10:08 —-3%
B $-- 5/09/06 17:22 --%
B $-- 5/09/06 20:18 —-%
%—— 6/09/06 7:49 —-%
B %-- 13/09/06 13:43 --3%

a=3

h=z;
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Entorno de MATLAB: Ayuda

-}l File Edit

View Go  Favorites Deskbop  Window  Help

1
_fHelp Navigator Xl = 2| S|4
Carterts | Indiex | Search || Demos | Tile: | MATLAR v|
@ Begin Here ~ R
# % Release Motes ® =
€ Installation MATI_AB
ERAATLAR
Q Getting Started
® - Examples Functions: Handle Graphics:
=] % Desktop Tools and Development Envira = By Category = Object Properties
& @ Wathematics = = In Alphabetical Order
B Programiming
£l @ Graphics 7
® B 3-D Visualization Documentation Set
% Ereattl_ng Gragmtcal U.SE: :_n.tet-rfaces » Cotiing Stared
NGO =L Ale A0 el o Introduces MATLAB and gets you started using it
[B Functions - Alphabetical List
[B Handle Graphics Property Browser = User Guides
® [ Extemal Interfaces Provides tutorials and comprehensive information about MATLAS
[B Extemal Interfaces Reference b List of User Guides
£l @] Release Motes
T Printable Docurnentation (POF) = Programming Tips
o Praduct Page (Weh) Pravides helpful technigques and shartcuts for programming in MATLAB
@ MATLAE Builder for COM B
& MATLAB Compiler = Examples in Documentation
& MATLAB Report Generatar Lists major examples in the MATLAB documentation
&5 MATLAB Weh Sarver
& Bininfarmatics Toolbox Product Demos
® €& Communications Toolbox
& Control Systern Toolbox = MATLAE Demos
€ Curve Fitting Toolbox Presents a collection of demos that you can run from the Help browser to help you learn the
& Filter Design Toolbox product
# & Financial Taolhox M
- 2| What's New v
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Entorno de MATLAB: Ayuda

File Edit Debug Desktop ‘Window Help

Dﬁ|¥:‘.n“|“ﬁ@|@|(3urrem

Shorteuts (2] Howe to 2dd (2] What's Mew

Workspace

W[

‘Startl

Command Window

>> help
HELF topics

Ceu' MyMatlabItuff
mat labh general
matlabhops

mat laby lang

mat labh e lmat

wat labyelfun

mat labkh specfun
mat labhymatfun
mat labh datafun
mat laby polyfun
mat labh funfun
mat labhy sparfun
mat laby scribe
mat labh graphad
mat laby graphid
mat labY specgraph
mat labh graphics
matlabhuitools
mat laby strfun
mat labh imagesci
mat laby iofun

mat labYaudiovideo
mat lakh timefun
mat lab' datatypes
mat labhverctrl
matlabhcodetools
matlabyhelptools
mat labhy winfun
mat lab' dewos

mat labhtimeseries

=l=1x

Hd®

INo table of contents file)

General purpose commands.

Operators and special characters.
Programming lahguage constructs.
Elementary watrices and matrix manipulation.
Elementary mwath functions.

Specialized wath functions.

Matrix functions - numerical linear algebra.
Data analysis and Fourier transforms.
Interpolation and polynomials.

Function functions and ODE solwvers.
Sparse matrices.

Annotation and Plot Editing.

Two dimensional graphs.

Three dimensional graphs.

Specialized graphs.

Handle Graphics.

Graphical user interface tools.

Character strings.

Image and scientific data input/output.
File input and output.

Audio and Video support.

Time and dates.

Data types and structures.

Version control.

Commands for creating and debugging code.
Help commands.

Windows Operating System Interface Files (COM/DDE)

Examples and demonstrations.

Time series data wvisualization and exploration.

OR 4




Entorno de MATLAB: Ayuda

==l x|

File Edit Debug Desktop ‘Window Help

0O = | $ B2 o o | ﬁ ﬂ? El | @ |Current Directary: | G:ia)
Shortouts (2] Howto Add (2] What's Mew
Workspace LA Al Command Window
.: - - I vl 5

Mame £ |Value General purpose commands.
MATLAE Version 7.2 (RZ0OOg&a) O3

EPl=

>> help general

General information.
Syntax - Help on MATL

demo - Run demonstrations.
Ver — MATLAE, 3imulink and toolbox version information.
version - MATLAE wversion information.

Managing the workspace.

who - List current wariables.
whos — List current wvariables, long form.
clear — Clear variables and functions from mWemory.
pack - Consolidate workspace memory.
S~ load — Load workspace wariables from disk.
Zave — dave workspace wvariables to disk.
Saveas — Sawve Figure or model to desired output format.
mEmMor Yy — Help for memory limitations.
recycle — Set option to move deleted files to recycle folder.
gquit - Quit MATLAE session.
exit — Exit from MATLAE.

Managing commands and functions.

what — List MATLAB-specific files in directory.
Lype - List M-file.

open — Cpen files by extension.

which — Locate functions and files.

poode - Create pre-parsed pseudo-code file (P-file).
WEX — Compile MEX-function.

inmem — List functions in memory.

namelengthmax — Maximum length of MATLAE function or wvariable name.

‘Startl IW%
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Entorno de MATLAB: Ayuda

SEY

File Edit Debug Desktop ‘Window Help
| BB o o | ﬁ ﬁ =) | @ |Current Directory:lG:\MATLAB\work LIJ

oy to Aol (8] wuhat's Mew
bl Command Window

> help load

LOAD Load workspace wariables from disk.
LOAD FILEWAME retrieves all wvarisbles from a f£ile given a full pathname
or & MATLABPATH relatiwve partial pathname (see PARTIALLPATH) . If
FILENAME has no extension LOAD looks for FILENAME.mwat and, if found,
LOAD treats the file as a hinary "HAT-file™. If FILEMAME.wat is not
found, or if FILEMNAME ha= an extension other than .wat it is treated as
an ASCII file.

LOAD, by itself, uses the hinary "MAT-file®™ named 'matlab.mat'. It is
an error if 'matlab.mwat' is not Lfound.

LOAD FILEWAME X loads only X.
LOAD FILEMAME X ¥ £ ... loads just the specified wariables. The
wildeard '*' loads warisbles that match a pattern (MAT-file only).

LOALD FILEMAME -REGEXP PAT1 FATZ can be used to load all variables
matching the specified patterns using regular expressions. For more
information on using regular expressions, type "doo regexp™ at the
command prompt.

LOAD -ASCIT FILEWNAME or LOAD -MAT FILENAME forces LOAD to treat the
file as either an ASCII file or @ MAT-file regardless of file
extension. With -ASCII, LOAD will error if the file is not numeric
text. With —-MAT, LOAD will error if the file is not a MAT-file
generated hy SAVE -MAT.

If FILEMNAME is a MAT-file, reguested warisbles from FILENAME are
created in the workspace. If FILENAME is not a MAT-file, a double
precision array is created with namwe based on FILENAME. Leading
underscores or digits in FILENAME are replaced with . Other non-alpha
chars in FILENAME are replaced with underscores.

‘Startl IW¢
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Entorno de MATLAB: El editor

& Editor - G:\CeulOficiales\2005-2006\Curso Fenosa\Curso\Programas\Miprimer_programa.m

File Edit Text Cel Tools Debug Desktop “Window Help k] | A X

Dl lo | S[é 5|08 R0 E FBigoe-- | BOE&O
1- =a=3:
2 - h=Z;

3

script Ln 3 Col 1 OWR ik

& ceu
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File Edit Debug Desktop ‘Window Help

Entorno de MATLAB

D DF:| ‘X: ‘ . LR ] |ﬁ ﬁ | @ | Current Directory: |G:lCeuIOficialesQDDS-2DDBlCurso FenozalCurso'Prograimss

v|

Shortouts [P] Howto Sdd [#] What's Mew

Command Window

> clear

#» Miprimer programs

Workspace

BEHP WS 8| - st

Matne = I Walle Class
ma double

double

>>|

Directory | Wiorkspace ]

ommand History

§-== 14/08/08 17:55

:

6 18:39 -

@ _
B $-= 21/06 06 5:29 —=%
B 5-- 4/09/06 10:38 —-%
%-— 5/08/06 B:05 --%

B £—— 5409406 9:33 ——3%
B $-- 5/09/06 10:06 --%
B $-- 5/09/06 17:22 —-%
E $-- 5/09/06 20:18 —-%
B %-- 6/09/06 7:49 --%
B - 13/09/06 13:43 —-%

a=3

b=z:

cle

clear

Miprimer progratms

<l




Entorno de MATLAB: File -> Set Path

File Edit Debug Desktop ‘Window Help

D EF:| cX: ‘ E\ L |ﬁ ﬁ| @ | Current Directary: | GAZewiDficiales'2005-2006W>urzo FenosalCurzoProgramas v|

Shartcuts [P] How to Add  [#] What's Mew

=/); Set Path
Workspace o
.: . =i é | ’i | -_' | ctd All changes take effect immedistely.
Matme = I Walue MATLAE search path:
Hb 2 [0 CAMATLAB woolboximatlabiops =
3 CAMATLABT Moolboxmatlabilang
[ CAMATLAB? toolboxmatlabelmat
Mave to Tap (3 C:\WATLABT toolboxmatlabieliun
[ CAMATLAB7 woolboximatlabis pecfun
e [ CAMATLABT toolboximatlabimatfun
[ CAWMATLABT toolb oxvmat lakid at afun
(3 CAMATLABT woolboximatlabipalyfun
- - (1 CAMATLABToolboxrmatiabifurfun
oo | | (3 CAMATLABT woolboximatlabisparfun
[0 CAMATLABtoolboxrnat ablscribe v
Command History < i [ 5
5 ‘06/06 17:55 ——%
= & -f’é 18139 —-% Rever
$—- Z1/06/08 5:29 --%
[E3]

(== 4/09/06 10:38 --%
$-- 5/09/06 §:05 —-%
£—— 5f0S406 9533 ——%
$=--= 5/09/06 10:08 --%
5/09/06 17:22 --%
3—- 5/09/06 20:18 --%
5=-- 6/09/06 7:49 --%
$—— 13/09/06 13:43 —-%

a=3

h=i:

cle

ODEEBEHR
e
|
l

clear
Mipriwer progrars

<
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Entorno de MATLAB: File -> Preferences

File Edit Debug Deskiop ‘Window Help

D ﬁ | é{: ‘ - Kk | ﬁ ﬂ’| @ | Current Directary: | GCeuiOficiales'2005-2006V;urso FenosatCursoProgramas v|

Shortouts [2] How ta Add  [Z] What's New Preferences
Workspace ] - — 7 x
E T [ General ‘Command Window Preferences
& . L | §| " | --'|Stack:E [# Forts
Mame = | walue = DS Text display
4 3 Kevhoard & Indenting Murneric format:
2 2 Co.mmand bistany; Murneric display: | loose b
EditorDebugger
Help ~Display
Weh
Currert Directory |:| ‘Wiap lines
Workspace . o . )
Arrary Editar [ Livit matrix display wicth to eighty colurmns
GLIDE - ) ) -
 Figure Capy Template Murnber of lines in command vwindow scroll buffer: _S.DDD.v
Report Generator
# Simulink - Accessibility
< 1 |:| Arrowy keys navigate instead of recalling history

Current Directory | Workspace ]

Command History

5—— 14/06/06 17:55 ——%
/06 18:38 —-%
21/06/06 5:28 --%
4/09/06 10:38 --%
5/08/06 5:05 —-%

[zl i =
a

# 5/09/06 9:33 —-%
® 5::09::06 10:06 -—% [Lox J[ cancel ][ apoty | [ tep |
5/09/06 17:22 --%
5/02/06 20:18 —-% =
i 6/09/06 7:49 —-%
=] 13/09/06 13:43 ——%
a=3
h=zZ;
cle
clear

2

Miprimer programa
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CURSO de UTILIZACION
PRACTICA de MATLAB

Sesion 1

Carlos Oscar Sanchez Sorzano, Ph.D.
Madrid, July 17th 2006




Cronograma del curso

 Dia 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Dia 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

 Dia 3: Graficos bidimensionales. Graficos tridimensionales.

 Dia 4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

 Dia 5: Librerias de interés practico
* Dia 6: Interaccion de MATLAB con Office y Visual Basic
 Dia 7: Desarrollo de un proyecto

& ceu
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Definicidon de vectores y matrices

File Edit Debug Desktop ‘Window Help

D EF: | cX: ‘ - L |ﬁ ﬁ | @ | Current Directory: |G:lCeulOficialesQDDS-ZDDBlCurso FenozaZurso'Programss v|

Shartcuts [B] How to Add  [#] WWhat's Mew

Workspace EER al Command Window
':.gﬁ§|‘|--'|8tack:,m > A=[1 2 3; 4 5 6; 7 8 9]
Matne = I Walle I Clas= =
Ha [123456789] double
He [147,2568369] double 1
Eans [1;4:7] double g
et [1:0:0] double 7
> B=A'
E =
1,
< il | ¥ 3
= 3
2 X |»>> el=[1:
G
el. =
1,
o
o
A=[1 2 3; 4 5 6; 7 »x Atel
B=4'
el=[1; 0; 0] ans =
ez=[0 1 0] -
(e o 1
h=[1 2 3: 4 5 62 7 8§ 9] 4
E=4' 7
el=[1; 0O; 0] |
hA¥el M|
_—
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Definicidon de vectores y matrices

File Edit Debug Desktop ‘Window Help

D EF: | ‘XJ ‘ - L i e | ﬁ ﬁ| @ | Current Directary: |G:lCeulOficiaIesQDDS-QDDBICurso FerozaZurso'Programas

..

Shortouts (] Howeto Add [F] What's Mew

Workspace

': - Eﬁ @ | ‘ | --" | Stack:| Sace
Mame = | “alue | Class
Hans 0 double
e [1:0:0] double
He2 [010] double

4|
|| Current Directory I Wiotkspace

Command Window
> el=[1; 0O; O]

=
a 1
Fx el¥ei
ans =
a 1 [u]
a a a
u} u] o
>r oei¥el
ans =
a
= el *ez

2?77 Error using ==> wmtimes
Inner matrix dimensions must agree.

s

< |
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Operaciones con vectores y matrices

File Edit Debug Desktop ‘Window Help
D Eﬁ' | cX: ‘ - LR |ﬁ ﬁ | @ | Current Directory: |G:\Ceu\oficiales\QDDS-QDDB\CurSD FenosaiCurso'Programas v|

Shortouts [2] How to Add (2] \What's New

Warkspace ERS AN Command Window
Erl | iy & | L] | - | Stack:| Face

Mame = I Walle | Class

EA 1111151111 double

EEI [222222,222]  double

A ans [2222222272] double

4 i |

Current Directory I WorkspaCeJ

CEU
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Operaciones con vectores y matrices

e + adicién o suma

e — sustraccion o resta
* *multiplicacion

e 'traspuesta

e /A potenciacion

o \division-izquierda

e /divisidon-derecha

* producto elemento a elemento

/'y \division elemento a elemento

2 elevar a una potencia elemento a elemento

& ceu
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Un poco de algebra

File Edit Debug Deskiop ‘Window Help

0O D"|  BalB v o |ﬁ ﬂ’| b | Current Directary: | CIMATLABTwwork v ..

Shorteuts [2] Howeto Add  [Z] What's Mew

Workspace L4 Command Window LA 4
':-=i§|’i|---v|8tackzlﬁ| > A=[1 2 3; 3 1 2; 2 3 1] ~
Mame = | “alue | Class T

B A [123312231]  double

Eans 2 double 1 2

Hb [1:0:0] double 5 1

A « [-0.27778,0.05555... double z 3 1

s> b=[1 0 O]

1
u}
o

> % Ax=h
>x x=inwv (L) *h

]

-0.2776
0.0556
0.3889

bl>> % Producto escalar
=x sum([1 2 3].%[-1 0 1]}

ans =
2
< | (i1} | )
Current Directory I WorkspaceJ b :
—_—

CEU
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Definicidon de vectores y matrices

File Edit Debug Desktop ‘Window Help
0O Ev"| Bl o o | - ﬂ’| 2 | Current Directory: | CMATLABTwwork v| ..

Shorteuts 2] Howeto Add  [Z] \What's Mew

Workspace LIl Command Window LI 4

Eel | in & | L | - | Stack:| Face »>> A=eye(3)

Mame =« | Walue | Clazs

H A [000000000]  double e

Ea [00000;00000] double g « :
a a1 a
u} u] 1

> A=ones(3)

L =

>» A=zeros(3)

L=
u] u} u]
u] u} u]
u] u} u]

‘ | (i1} | )
Current Directory I Workspac:eJ

E
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Definicidon de vectores y matrices

File Edit Debug Desktop ‘Window Help

O | & BB o o | 8| 2| curentDirectory: [ ComaTLAETWork vl .

Shartcuts [B] How to Add  [#] WWhat's Mew

Workspace EIRY Al Command Window
': . =i @ | ‘ | ---' | Stack: Eace F» a=[1:10]
Mame = I Walle | Class

H A n1111] double £

H 08642 double

Fr oa=[10:-2:1]

£ il | B Lt

Current Directory | Wiotkspace

CEU
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Definicidon de vectores y matrices

File Edit Debug Desktop ‘“Window Help

O & BB o o | 8| 2 corertDiectory: [ CmaTLaBmwork > .

Shortouts (] Howeto Add [#] Whkat's Mew

Workspace LIl Command Window

': - =i @ | ‘ | ---v | Stack: Bace > h=eye (3]

Marne =« | Walle | Clags

B A [ogo10,001]  double 45

He <By6 doubles double

H ans [1110174642.1... double . - -
u} i u}
] [u}

Fr B=[A4 flipud(i); rand(3) randn(3)]

B =
1.0000 a a a a 1.
o 1.0000 n] o 1.0000 o
a a 1.0000 1.0000 a a
0.4447 0.9218 0.4057 0.1746 -0.5553 0.1139
0.6154 0.7382 0.9355 -0.1887 Z.183z2 1.0665
0.7919 0.1763 0.9162 0.7258 -0.1364 0.0593
>»> reshape(k,1,9]
ans =
1 a a a 1 a 1] a 1
s> diag(E) "'
ans =
1.0000 1.0000 1.0000 0.1746 Z.1832 0.0593
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Indexacion de matrices

File Edit Debug Deskbop ‘Window Help
O | & BB o o | 8| 2| curentDirectory: [ ComaTLAETWork vl .

Shartcuts [B] How to Add  [#] WWhat's Mew

Workspace . x
':-=i§|‘|---'|8tack:lm > A=[1 2 3; 4 5 6; 78 9] A
Marme « I Wallie | Clazs s
EA [123456789] double
HH ans [12:45] double " ) . (al al al \
4 =1 3
A 1 2 3
»r A(1,1)
a21 a22 a23
ans =
1
\ A3 A3 833
»x A(1,3)
ans = =
3
»x A(3,1)
ans =
7
»x A(1l:1Z,1:2)
ans =
< itk | B ; 2 =
Current Directory | Wiotkspace =
-
_—

= CEU
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Indexacion de matrices

File Edit Debug Desktop ‘Window Help

O | & BB o o | 8| 2| curentDirectory: [ ComaTLAETWork vl .

Shartcuts [B] How to Add  [#] WWhat's Mew

VWorkspace LI AN Command Window 7 X
'3-=i§|’h|-.-v|stack:sa:e >> A=[1 2 3: 4 5 6; 7 & 9]
Marme « I Wallie | Clazs
H A 123156189  double A=
A ans [1:4:7] double
1 a 3
4 5 [
7 g
wx AL, 1)
ans =
1 z 3
Fx Al:1,1)
ans =
L
4
72

>» Af:,1)=ones (3,1}

A=

i 2 3

1 5 ]

1 g (<}
g

< | AP | >
Current Directory | Wiotkspace

CEU
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Indexacion de matrices

File Edit Debug Desktop ‘Window Help

O | & BB o o | 8| 2| curentDirectory: [ ComaTLAETWork vl .

Shartcuts [B] How to Add  [#] WWhat's Mew

Workspace

': - =i @ | ‘ | --":| Stack:| Sace
Marme « I Wallie | Clazs
Ha [12345] doubls
o [45] double

| I

Current Directory lWorksEace

Command Window

»> a=[1 2 3 4]

s
1
> a(5)=7
.
1

>» idx=[1 3 5]:
>» alidx)=0

Fr o idx=find(ax3)

idx =

Fr




Indexacion de matrices

=15 x]
File Edit Debug Deskiop ‘Window Help
0O @| & By B o o | s | | 7 |Current Directory:lG:\MATLAB\work LIJ

Shortcuts [2] Howeto &dd [2] wihat's Mesw

LEE %S| s | M-

Stack:| Baze Vl > A=magic (5)
Mame £ |\-’alue Clazs "
A <5¥5 double> double s
M ans [17 115,11 25 9] double
1 =] 15

17 =4

23 5 7 14 16

4 & 13 z0 2z

hiin} 1z 19 z1 3

11 ig 25 2 Q
> S (k)
ans =

65 65 65 65 65
o ]1
ans =

65 65 65 65 65

ans =

15

=» A([1 5], [1 3 511
5 9

11 Z

b

‘start|
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Indexacion de matrices

-l x]
File Edit Debug Deskiop ‘Window Help

0 @| 3: By E K Cu | “ ﬁ @ | ? |Current Directory:lG:\MATLAB\work LIJ

Shartouts (2] Howeto Add  [Z] what's Mew

Workspace LAl Command Window

T L ILE

Stack:| Baze Vl

4 5

=» A=[1 2 3: £: 78 9]

Mame L |Value Class "
2, [ dauble L
Zlans true logical

> izewmpty (k)

ovR | 4




Condiciones

+):MATLAB =& x|
File Edit Debug Deskbop ‘Window Help
== | $ Ba R o o | ﬁ ﬁ B | ? |Currem Diredory:IG:wATLAB‘twork LI J

Shartcuts [l Howe to Add ] What's Mew

Workspace LA Al Command Window 2 X

': . n & | k| | - s |Stack: Ease 'l »» A=randn(5)
Matne £ IVaIue Class "
A A <5x5 double= double e
M ans 0.52 double
0.3580 -0.3999 0.66586 -1.6041 0.5z87
1.2540 O.e200 1.1905 0.2573 0.2193
-1.5937 0.35156 -1.20E25 -1.05865 -0.9z19
-1.4410 0.7119 -0.0198 1.4151 -2.1707
0.5711 1.290z2 -0.1567 -0.58051 -0.0592
< menor que _—
> mayor que s -
<=menor o igual que Lo 1o
. 1 1 1 1
>= mayor o igual que o 1 o o
. y g q a 1 a 1
== igual que N
~= distinto que (~=Alt-Graph 126) 7> sizeld
ans =
5 5
> sum(swo (k>0 )/ (size(d, 1) *size(k,2))
ans =
o.5z00
=3
<\ start | oVl
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Condiciones

LI
File Edit Debug Deskiop “Window Help
O DF:| $ BB o o | “ ﬁ B | @ |Currem Directory:lG:lMATLAElIwork LIJ

Shortouts [P Howeto Add (2] What's Mew

Workspace [ Al Command Window E 4
e B
e g & | b | [ - | stack|Base 'l >> A=randn{3}

Mame £ |\.-"a|ue Class I
A [-0.234 1.4435 0.7... douhkle LS
[v] ans =3%3 logical> logical
-0.2340 1.4435 0.7930
0.1184 -0.3510 0.9409
0.3145 0.6232 -0.99:21
>> A0

ans =

u} 1 1
1 u] i
1 1 u}

>> A<O

| or

== (A<O) | [A=0)
~ negacion ldgica wns =
1 1
1 1
1 1
Fx
4\ start | [ovrTl,
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Condiciones e indexacion
18] x]

File Edit Debug Desktop ‘Window Help
| E':| b BB o o | s | | 2 |Current Directory:lG:\MATLAEl\work LIJ

Shorteuts (2] Howe to Add (7] What's Mew

B EEWE| 8| M | sk -] >> L=randn(3]

Mame £ |\.-"alue Class I
£, [T 1-1;11-1;-1-... double e
ans <3%3 logical> logical
-0.559¢6 0.7581z2 -0.2656
0. 4337 0.5650 -1.1878
-0.9499 -0.8217 -2.2023
»r Ax0

[

ans =
u} 1 u}
1 u}
u} u] u}

> A{A>0)=1
A:

-0.5596 1.0000 -0.Z656
1.0000 1.0000 -1.1878

-0.9499 ={a)5 —Z.2Z023

> A{h<0j=-1

L=
ak 1
1 1
-1 -1
i

‘Startl IW¢

CEU
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Funciones

=121 x|

File Edit Debug Desktop ‘Window Help

0O = | S BB o o | ﬁ ﬁ B | ? |CurremDiredory: GMATLAB vy ork

Shortouts (2] Howe to Add (2] What's Mew

Workspace LAl Command Window
B EE %S| 8| M -|secfee | >> x=sin(0]
Batne £ IVaIue Class I

indice_max [32] double
Emax_por_colu... [10.9239] double
A = [00.3827,0.7071 ... double

u} 0.3827

o.7071 0.9z239 1.0000 0.9239

>» ®¥=3in([0 pif8 ; 2*pi/8 3*pifE ; 4*pif8 5*pi/8])

u] 0.3527
0.7vo71 0.9239
1.0000 0.9239

> mAX_por_columnassmax (x)
max_por_colu.mnas =
1.0000 0.9239

>> [mwax_por_coluwnas, indice max]=max(x):
#» indice_max

indice_mwax =

Oy R 4

CEU
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Funciones

I
File Edit Debug Desktop ‘Window Help
0O = | $ BmR o o |“ ﬁ B | @ |Currem Diredory:lG:mﬂATLAB\work LIJ

Shortcuts (8] Howeto Add [P What's Mew

Workspace [l Command Window 7 X
-
' -'l§|‘|-' Stack:| Baze Vl =x A=[1 2 3; 4 & 6; 7 8 9]

Mame £ |Value Class I

- 123456789 double e

= [16.8481 00;0 1.0... double

Hu [-0.2148 0.8872 0.... double g E &
M [0.4797 -0.7767 -... double . S

> [U,5,W]=svd(i]

T =
-0.2145 0.587z2
-0.5z06 0.24946
-0.5263 -0.3879

a8 =
16.5451 u]
u] 1.0654
u] u]

v o=

-0.4737 -0.77av —0.4052
-0.57z4 -0.a757 0.5165
-0.68651 0.6253 —-0.408z2

r % ASTEIEY
x

4 start | OvR |
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Funciones

Li5(x

File Edit Debug Deskiop “Window Help
D DF:| 3: . - K7 | “ ﬁ @ | @ |Currem Directory:IG:ICeulOficiaIeS‘QDDS-QDDBICurso FenozawCurso'Programas LIJ

Shortouts [P Howeto Add (2] What's Mew

3> ¥=[-2%piipi/l00:2%pi]:
>»> %5 wl=sin(x)
>> pi=sin(x) ; JFgwel =10l x]
> % yl=sint2 (x) File Edit Wiew Insert Tools Desktop Window Help »
> vassintx) .02 IS EEEIEE
>> % §3=s3in"Z (®) *cos(x)+1
>> y3=(sin(x) ."2).*cos(x)+1;
Fr plot (¥, v1,%,¥2,%,¥73) 15 T T T T T T T
> legend('vwl','yZ','¥3'"]
>
1k
05+
ok
05k
-1
-8
o start | OWR
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Funciones

Boee R
File Edit Wiew Go Favorites Deskbop Window Help u
Help Navigator - c | é | &
Contents | Indexl Searchl Demosl - . i i
- Title: I Mathematics :: Functions -- By Category (MATLAB Functions) ﬂ
@ Begin Here =
L4 Release_ Motes MATLAB Function Reference
& Installation
P MATLAB Mathematics
Q@ Getting Started

1]

- Examples
@ Desktop Tools and Development Environme
Mathermatics
Data Analysis
@ Programming
Graphics
3-D Wisualization
Creating Graphical User Interfaces (GUIs)
Functions - By Category
Desktop Tools and Development Ervironme
=-Mathematics
----- Arrays and Matrices
----- Linear Algebra
----- Elementary Math
----- Palynomials
----- Interpolation and Computational Geome:
----- Coordinate System Caonversion
----- Monlinear Murnerical Methods
----- Specialized Math
----- Sparse Matrices
----- Wath Constants
#-Data Analysis
; Programming and Data Types

-0 Visualization

Creating Graphical User Intedaces
External Interfaces

Functions - Alphabetical List

Handle Graphics Property Browser -
A — |

Arrays and Matrices

Linear Algebra

Elemerntary hath

Palynomials

Interpolation and Camputational

Geometry

Coordinate Systern Conversion

Monlinear Murnerical Methods

Specialized Math

Sparse hMatrices

Math Constants

System

1994-2006 The MathwWorks, Inc. « Terms of Use « Patents « Trademarks

Basic array operators and operations, creation of elementary and
specialized arrays and matrices

hatrix analysis, linear equations, eigenvalues, singular values,
logarithms, exponentials, factorization

Trigonometry, exponentials and logarithrms, complex values,
rounding, remainders, discrete math

Wultiplication, division, evaluation, roots, derivatives, integration,
eigervalue problem, curve fitting, partial fraction expansion

Interpolation, Delaunay triangulation and tessellation, convex hulls,
“oronoi diagrams, domain generation

Corwersions between Cartesian and polar or spherical coordinates
Differential equations, optimization, integration

Airy, Bessel, Jacohi, Legendre, heta, elliptic, error, exponential
integral, gamma functions

Elementary sparse matrices, operations, reordering algorithms,
linear algebra, iterative methods, tree operations

Pi, imaginary unit, infinity, Mot-a-Mumber, largest and smallest
positive floating point numbers, floating point relative accuracy

Arrays and Matrices ]
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Entrada/Salida

< MATLAB =
File Edit Debug Desktop ‘Window Help
D Eﬁ' | é{: ‘ . K | “ ﬁ @ | @ |Current Diredory:IG:\Ceu\OficialesQDDS-2DDB\Curso FenosalCurso'Programas ﬂ J

Shorteuts (2] Howe to 2dd (2] What's Mew

Current Directory - ...005-2006% Curso Fenosa' Curso' Programas A > [eInUnEL T RS ) A X

& ot | @ - >> 1=[12 3;: 4 5 6; 76 9];

sllFiles £ IFiIeType |Size |Lasth r (U3, V] =svd (4] ;

] Evolucion demanda.txt TT File 4 KB 13-ge |77 ©hos

[Z] Evaolucion poblacion. txt T«T File 1 KB 14-g¢| Weme Size Eytes Class
Miprimer_programa.m h-file 1 KB 13-s¢

[ Wi _wiorkspace. mat W AT-file 1 KB 14-s¢ 3X3 72 double array
[cB Mi_ratriz_& mat MAT-file 1 KB 14-s¢ 3x3 72 double

3x3 72  double
IK3 TE double

[Z] Mi_matriz_A txt THT File 14-s¢

=W e

Grand total iz 36 elements using 285

=»> save 'Mi_workspace'

»r Cclear
»» whos
‘I I PN >> load 'Mi_workspace'
Workspace a k\ > save 'MNi matriz A' A
.: . =i % | ‘ | - . Stack:@ save ('Mi_matriz_ A.txt','lL','-ascii')
Mame £ |Value Class
A 123456789 double
= [16.8481 00;0 1.0... double
U [0.2145 0.8572 0.... double
aky [-0.4797 -0.7767 -... double

4 Startl OWR




Ejercicio final

rgwer 181

File Edit View Insert Tools Deskbop Window Help L]

D& K Ra™me(E| 08 a0

%10
4.5 T T T T T T T I I

Demanda anual(Gyvh)
Paoblacidn anual (100 hab)

25+ —

05+ —

i} | | | | | | | | |
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000

- Universidad
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Ejercicio final

1. Cargar los datos de evolucion de la demanda eléctrica y la poblacion
espanola desde 1950 a 2000

1. ‘Evolucion demanda.txt’ (Fuente: Red Eléctrica de Espafia):
1. Columna 1: Afio
2. Columna 2-13: Demanda mensual (GWh)

3. Columna 14: Demanda anual (GWh)
2. ‘Evolucion poblacion.txt’ (Fuente: Instituto Nacional de Estadistica):

1. Columna 1: Aho

2. Columna 2: Poblacion (Miles de habitantes)

2. Mostrar en un mismo grafico ambas tendencias de forma anual
(Sugerencia: puede que haga falta escalar alguna de las series)

3. Poner ambas series en la misma base de tiempos (1959-1999)
(Sugerencia: buscar en la ayuda las funciones de interpolacién de MATLAB)

& ceu
: Universidad 2 5
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CURSO de UTILIZACION
PRACTICA de MATLAB

Sesioén 2

Carlos Oscar Sanchez Sorzano, Ph.D.
Madrid, July 17th 2006




Cronograma del curso

« Dia 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Dia 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

 Dia 3: Graficos bidimensionales. Graficos tridimensionales.

 Dia 4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

 Dia 5: Librerias de interés practico
* Dia 6: Interaccion de MATLAB con Office y Visual Basic
 Dia 7: Desarrollo de un proyecto

& ceu
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Tipos de datos: Cadenas

File Edit Debug Desktop ‘“Window Help

O & BB o o |8 ef| 2 corertDirectory: [ CmatLasmwork > .

Shortouts (] Howeto Add [#] Whkat's Mew

Workspace LSSl Command Window
el | & | fa | -_..:| Stack| Bace To get started, select M
Mare =« | Walle | Clazs Sl e
@ans HOEL char
ed cadena “CEU™ char —
CET

»> cadena='"CEU™!

cadena =

rORETM

>> size (cadena)

>> double (cadena)
ans =

34 57
>> char (ans)
ans =

rCETY
& il | =

Current Directory lWorkspace >

CEU

Universidad
San Pablo




Tipos de datos: Cadenas

Edit Debug Desktop Window Help
O & BEo o (8 2| corentDirectory: [CmaTLaB7work vl .

Shortcuts [B] Howeto 2dd (] What's Mew

Command Window

>» cadena=['Hola', 'Aidios']
cadena =

Holakdio=s

»» cadena=['Hola';'Adios']
222 Error using ==> wvertcat
A1l rows in the bracketed expression must hawve the same
nunber of columns.

>» cadena=char ('Hola','LAdios')

cadena =

Hola
Adios

»>» cadena(l, 1)

>> size (cadena)

ans =

< i | &l
Current Directory l WorkspaCeJ

& ceu
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Tipos de datos: Cadenas

File Edit Debug Desktop ‘Window Help

D& & BE o o |8l # corentDrectory: [ cmarLaszwork v ..

Command Window
Fr disp(['Voy & imprimir pi ' numZstr(pil])
Voy a impriwmir pi 3.1416

> sprintf('Voy & imprimir pi %fhn',pi)

oy
"aimpRIimiR pi 3....

Voy & imprimir pi 3.141593

>> [p,E]=strtok(['Voy a imprimir pi ' numZstr(pi,10}])

a imprimir pi 3.14159:2654

Forrsatrrepilr; £ L RYY

a impRimiR pi 3.141592654

>> idx=findstrir,'pi')

id=x =
13
ol Il -
Current Directory | Wiorkspace | Wy v
4 start

CEU
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Tipos de datos: Hipermatrices

=181 x]
File Edit Debug Desktop ‘Window Help
O ﬁ:| $ BB v o« | ﬁ ﬁ B | @ |Current Directory:lG:\MATLAEi\work LIJ
Shorteuts (2] Howeto Add  [2] vhat's News
Yorkspace [l Command Window
': -=i§|,‘|-' Stack:| Baze Vl
Mame £ |\.-"alue Class | |
A [12,34] double
HAe [56;7 8] double
Hc <2%2x2 double> double
ans g double
Ba Clipi,1) =
Z
3 4
A(Lj.k)
v = Clisi,2) =
|II llJ‘.
e ’ .
. . \ - &
ﬂ"l.‘ .ill
.-f"'( e >> C(2,2,2]
ans =
. o g
1
> C=cat(3,4,B)
Cli,1,1) =
.r"'.
—’ i 2
1 3 4
]
Cli,i,2) =

éstart| ; ’Wﬁ
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Tipos de datos: Hipermatrices

File Edit

Debug Desktop “Window Help

). MATLAB

==l x|

0 @| BB o o | “ ﬁ B | @ |Current Directory:lG:lMATLAElIwork

EPls

Shortouts [P Howeto Add (2] What's Mew

‘Startl

Workspace b4
-=i§|‘|-' Stack:| Baze Vl

Mame L |\.-"a|ue Clazs | |
HC <2¥2%2 double= double

ﬂaa [12345678] double

M ans [1526] double

Command Window

a=1:8;
> C=reshape(a,2,2,2)

Clipe,1) =
3
2 4
Cla,,2) =
5
[
== o i

an=(:,:,1)

»r sgqueeze (Cl:,1,:))




Tipos de datos: Estructuras

181

File Edit Debug Deskiop “Window Help

0O = | $ B @ o o | “ ﬁ B | ? |Currem Directory:lG:lMATLAElIwork LI J
Sharteuts (2] Howto Add  [#] Vhat's News
Workspace [l Command Window

B

' - L | é | ‘ | - T | Stack| Base 'l >»> libro.titulo='Don Quijote!’
Mame £ |\.-"a|ue Class | |

(Y ans <2x1 cell> cell ) S

[E]libro <1x1 structs struct

titulo: 'Don Quijote!

7 libro.anno_publicacion=1605
likro =

titulo: 'Don Quijote!
anno_publicacion: 1605

»» libro=struet('titulo','Don Cuijote','anno publicacion',1605)
libro =

titulo: 'Don Quijote!
anno_publicacion: 1605

#» libro.anno_publicacion

1605
> fieldnames(libro)
ans =

'titulo!
'anno_publicacion'

o start | OWR
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Tipos de datos: Estructuras

IR
ile Edit Debug Desktop ‘Window Help

O DF:| $ B @ o o | “ ﬁ B | @ |Currem Directory:lG:lMATLAElIwork LIJ

Sharteuts (2] Howto Add  [#] Vhat's News

Workspace [l Command Window

B

= - L | =1 | b | - T | Stack:| Base 'l »» biblioteca.ubicacion='Mi casa';

Name £ |Value Class | | »» hiblioteca. libro(2)=struct|'titula','Don Quijote')
[E]ans <1x%1 struct= struct e

[E] biblinteca <1x1 structs struct e

ubicacion: 'Mi casa'
likbro: [1xZ struct]

>» hiblioteca. libro
ans =

1xZ2 struct array with fields:
titulo

>> hibhlioteca. libroiZ)
ans =
titulo: 'Don Quijote!
>>» hihlioteca. libro(l)=struct('titcula', 'Novelas ejewplares')
hikhlioteca =

ubicacion: 'Mi casa'
libro: [1xZ struct]

>

o start |
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Tipos de datos: Arrays de celdas

=121 x|

||e Edit Debug Desktop ‘Window Help
0O = | $ BaR o o | ﬁ ﬁ B | ? |CurremDiredory:IG:NATLABIWDrk LI J

Shartcuts [l Howe to Add ] What's Mew

Workspace LIl Command Window EO 4

ol | L= | ] | BN - |Stack: Base 'l > &={'Hola' [1 2; 3 41}
Mame £ IVaIue Class | |
EE <2%2 cell> cell &=
M ans 1234 double
'Hola' [2x2 double]
> aill
ans =
Hola
P oafd}
ans =
2
4
»x a{3dl=0
a =
'Hola' [2x2 double] [o]
> a=snumZcell([1 2; 3 4])
a =
[1] [z]
[31 [4]
>

<\ start | OWR
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Tipos de datos: Arrays de celdas y estructuras

=18 x]
File Edit Debug Deskiop “Window Help
O @| b BB o o | “ ﬁ B | ? |Current Directory:lG:lMATLAElIwork LIJ

Shortouts [P Howeto Add (2] What's Mew

Workspace LAl Command Window E 4

a L] | b | [ - | stack| Bace 'l »» a={'Hola' [1 2Z; 3 4] 0O}
Mame L |\.-"a|ue Class | |
EE <1%3 cell> cell &=
{Hb <1x3 cell= cell
[o]

[E] st =1x1 struct= struct LY [2x2 double]

>» at=celléstructia,{'cadena', 'matriz','escalar'},2)

st =
cadena: 'Hola'
matriz: [2x2 double]
escalar: 0

>> h=structicell(st)

b =
'Hola!'
[2x2 double]
[ 0]
> h=h'
b =
'Hola' [2x2 double] [o]

> dispibi{ig})
1 Z
3 4

‘Startl
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Programacion: Control

A=rand(2,3)

for columna=A
disp(columna)

end

for 1=1:5
for J=1:5
AC1,J)=1/7(Ci+]-1);
end
end
for 1=1:5
for J=1:5
1T 1==j
A(T,J)=2;
elseift abs(i-j)==
A(1,J)=-1;
else
A(1,J)=0;
end
end
end

for x=1.0:-0.1:0.0

disp(x)
1T x<0.5 break; end
end

A=zeros(3,4);
for 1=1:si1ze(A,1)
for j=1:size(A,2)
A(r,j)=abs(1-]);
end
end

& ceu

a=[10 20 30 40];
for 1=1:length(a)
a(n)=a(1)/i;
end

a

a=[10 20 30 40]./[1l:1ength(a)]
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Programacion: Control

method = "Bilinear”;

% Precision de la maquina
switch lower(method) eps=1;
case {"linear”,"bilinear"} while (1+eps)>1
disp(*Method i1s linear®) eps=eps/2;
case "cubic” end
disp("Method 1s cubic*®) eps=eps*2

case "nearest”

disp("Method 1s nearest”)
otherwise

disp("Unknown method. ")

% Contar las lineas de codigo de magic.m
fid=fopen("magic.m*, "r*);
count=0;

end while ~feof(Fid)

linea = fgetl(fid);

1T 1sempty(linea) | strncmp(linea, "%",1)
continue
end
count=count+1;
end
fclose(fid);
disp(sprintf("%d Iineas®, count));

& ceu
Universidad 1 3
San Pablo



Programacion: Funciones

function [mean,stdev]=stat(x)
% Esta Ffuncidn calcula la media y la desviacion tipica de X
% Uso: [mean,stdev]=stat(x)

% EI Fichero debe Ilamarse stat.m
n=length(x);

mean=sum(x)/n;
stdev=sgrt(sum((x-mean) .~2/n));

end

function [mean,stdev]=stat(x)
help stat n=length(x);
[media,desviacion]=stat([1 2 3 4 5]); mean=media();

stdev=sgrt(sum((x-mean) .~2/n));

function [mean,stdev]=stat(x)

n:Iengthgx); function mean=media()
mean=media(x); mean=sum(x)/length(x) ;
stdev=sqgrt(sum((x-mean) .”2/n)); end

end

function mean=media(x)
mean=sum(x)/length(x);

- Universidad
San Pablo



Entorno de MATLAB: Debugger

==
rit Directory: | GMATLABWvork LI J
Workspace Command Window E 4
':-=i§|’i|-' Stack:| stat = [m,s]=stat([1 2 3 4 5 6 1)
Mame £ “Walue Clazs Mean=sum (X /1
a=lg 3 double LEE
H = (123456 double

B Editor - G:\MATLAB  work',stat.m

File Edit Text Go Cell Tools Debug Desktop  Window Help
NS HE| BB« (S Aeas 5| B8
@|+E[Ei%|-|1.n +|+|1_1 x|%9§%9§ 0

1 function [mean,stdev]=stat (x)

) % Esta funcidn calcula la media y la varianza de x
3 % Uso: [mean,stdev]=stat(x]

4

5 % El fichero debe llamarse stat.m

3

7= n=lengthix]:

g & mean=sum (X Sn;

g = stdev=sqgrt (sum( (x-wean) ."2/n) ) 2

i0 - end
11

stat Ln & Caol 1
‘ Start I Stopped ih debugger OWR

CEU
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Programacion: Funciones

function varargout=atan3(varargin)
1T nargin==1
rad=atan(varargin{l});
elseif nargin==
rad=atan2(varargin{l},varargin{2});

else
disp("Error: mas de dos argumentos”)
return
end function [x0, yO] = myplot(x, y, npts, angle, subdiv)
varargout{l}=rad; % MYPLOT Plot a function.
varargout{2}=rad*180/pi; % MYPLOT(X, y, npts, angle, subdiv)
end % The first two 1Input arguments are
% required; the other three have default values.
if nargin < 5, subdiv = 20; end
1T nargin < 4, angle = 10; end
1T nargin < 3, npts = 25; end
1T nargout ==
plot(x, y)
else
X0 = X;
yo =y;
end

® CEU
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Programacion: funciones vs scripts (batches)
houdini

% File: houdini.m

m = magic(4); % Assign 4x4 magic square to m.
t=m _." 3; % Cube each element of m.
disp(t); % Display the value of t.

houdini (4)

% File: houdini.m

function houdini(sz)

m = magic(sz); % Assign 4x4 magic square to m.
t=m." 3; % Cube each element of m.
disp(t); % Display the value of t.

[, t]=houdini (4)

% File: houdini.m

function [m,t]=houdini(sz)

m = magic(sz); % Assign 4x4 magic square to m.
t=m .N 3; % Cube each element of m.
disp(t); % Display the value of t.

= CEU
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Programacion: Control

function matrixMultiply(A, B)
try

X=A*B
catch

disp "** Error multiplying A * B*
end
A=1]J1 2 3;6 7 2;0 1 5];
B=[9 5 6; 0 4 09];
matrixMultiply(A, B)

» CEU
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Programacion: Entrada/Salida

 Consola/Teclado:
— Input/disp
— echo, diary
« (Cadena
— sscanf,strread/sprintf
* Fichero:
— load/save
— dlmread/dimwrite
— tblread/tblwrite
— Xlsread/xIswrite
— fopen, fread, fgetl, textscan/fwrite, fclose
— Importdata
— uiimport
o Clipboard:
— clipboard

& ceu
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Programacion: Ejecucidn por celdas

urso FenosatCurso’Programas:SolucionDial _celdas.m
File Edit Text Go Cell Tools Debug Desktop Window Help

Dﬁ.|¥:‘Elﬂﬂ|§|m*‘f,la@|‘.‘m@’|ﬁack|8asej EHD]EEE
(BB | -0 +|+f7 x |0

o Thisz: fil = Cell Mode. For information, see the rapid code teration video, the publishing video, or help. x
%% Esto ez un ejemplo de como se programa por celdas o

Unicamente se puede hacer con scripts

S
5
% El objetiwo de este ejemplo es representar los datos
S

de demanda eléctrica entre 1953 % 1939

%% Limpiemos todos los datos anteriores

clear Limpiar el workspace

S
cle % Limpiar la consola

%% Cargar la evolucion de la demanda
load('Evolucion demands.txt')
agnos_demanda=Evolucion demandai:,1):
demanda anual=Evolucion demanda(:,14);

16 %% Cargar la evolucion de la poblacidon

17 - load('Evolucion poblacion.txt')

18 - agnos_poblacion=Evolucion poblacion(:,1):

19 - poblacion anual=Evolucion poblacioni:,Z):

zZ0

21 %% Mostrar ambas tendencias

22 - plotiagnos_demanda, demanda anual, agnos_poblacion, poblacion anual®10);
23 = legend|'Demands anusal (GWh) ', 'Poblacidn anual (100 hab) ')

=4

=25 %% Interpolar la poblacion anualmente entre 1959-1999

26 - poblacion interpolada=interpliagnos_poblacion, poblacion anual, ...
27 agnos_demanda, 'spline');

28 - figure
29 - plot{agnos_demanda, demanda anual, agnos_demanda, poblacion interpolada*10):
30 - legend|'Demandsa anusl (GWh) ', 'Poblacidn anual (100 hab) ')

J Urtitled = || SolucionDial _celda. .. ><| SolucionDial m  * |

[ seript Ln 13 col 14 |ovR
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Programacion: Documentacion

help MiToolBox

* MiToolBox (Directorio) % Esta toolbox sirve para ...
— contents.m - b _
_ _ % Familia de funciones 1
— mifuncionl.m— % mifuncionl - Sirve para ...
% mifuncion2 - Sirve para ...

— mifuncion2.m

help mifuncionl

function y=mifuncionl(x)

% Esta funcidon no hace nada
% Uso: y=mifuncionl(x)

% Entradas:

v

% X - vector de entrada para
% no hacer nada con éel

% Salidas:

% y - vector de salida

y=X

& ceu
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Programacion: Publicacion HTML de scripts

Estoes un ejemplo de como se programa por, celdas J
File Edt Wiew Go Debug Deskbop ‘Window Help u

= o) 3 | @ | ih | Location: IGZfCEu."OfiCialeS.QUUS-QUDBJ'CUFSD Fenoza/CursoProgramashtmiiSolucionDis! _celdas html Vl

Esto es un ejemplo de cémo se programa por celdas
Unicamente se puede hacer con scripts
El objetivo de este ejernplo es representar los datos de demanda eléctrica entre 1955 y 1999
Contents
+ Limpiermos todos los datos anteriores

+ Cargar |la evolucidn de la dermanda

+ Cargar la evolucidn de la poblacidn
+ Mostrar arnbas tendencias

+ Interpolar 1a poblacién anualmente entre 1953-1993

Limpiemos todos los datos anteriores

clear % Limpiar el workspace
@l % Limpiar la consola

Cargar la evolucion de la demanda

load|'Evolucion dewmands.txt!')
agnos_demands=Evolucion demandai:,1):
demanda anual=Evolucion demandai:, 14):

Cargar la evolucidn de la poblacidn

load|('Evolucion poblacion.txt')
agnos_poblacion=Evolucion poblacion(:,.1):
poblacion anual=Evolucion poblacion(:,2);

Mostrar ambas tendencias

plot (agnos_demands, demanda anual, agnos_poblacion, poblacion anusl*10):
legend (' Pemanda anual (GWh) ', 'Poblacion anual (100 hab) ')

CEU
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Programacion: Publicacion HTML de scripts

Estoes un ejemplo de como se programa por, celdas J
File Edit View Go Debug Deskbop ‘Window Help L]

= = 9 | é | h | Lacation: I GrCeuOficiales/2005-2006/Curso Fenosa/Curso/ProgramashitmlSolucionDial _celdas html - I
PO LA {06 ALY UL L0 PUiae L0 | s & ¢ ;I

Mostrar ambas tendencias

plot (agnos_demanda, demanda anual, agnos_poblacion, poblacion anual®10) :
legend (' Demanda anual (GWh) ', 'Poblacion anual (100 hak) ')

4.5 T T T T T T T T T
Demanda anual(Gyvh)
Pablacidn anual (100 hab) A

251 B

a5k b

D 1 1 1 1 1 1 1 1 1
1950 1985 1960 1985 1970 1975 1880 1985 1990 1935 2000

Interpolar la pohlacién anualmente entre 1959-1999

poblacion interpolada=interpl (agnos_poblacion, poblacion anual, ...
agnos_dewmandsa, 'spline'):

fHirmre
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Ejercicio final 1. Entrada/Salida

# Ano Ene Feb Mar Abr May Jun  Jul Ago Sep Oct Nov Dic Total
1959 1345 1246 1252 1254 1188 1202 1243 1202 1192 1270 1312 1361 15067

# Década de los 60

1960 1369 1331 1351 1252 1321 1275 1325 1322 1336 1393 1456 1610 16341
1961 1622 1422 1528 1433 1488 1418 1467 1506 1514 1573 1653 1711 18335
1962 1741 1639 1755 1557 1572 1585 1653 1653 1642 1730 1828 1902 20257

e Ejercicio:
— Leer el fichero “Evolucion demanda comentada.txt”
separando los anos, los datos mensuales y los datos totales.
— Pedir al usuario el mes y los afios que desea representar
— Representar los datos solicitados

" CEU
Universidad 24
San Pablo



Ejercicio final 2: Calculo cientifico

« Ejercicio:
— Leer el fichero “Evolucion demanda comentada.txt” por medio de
una funcion que recibe el nombre de fichero como parametro

— Denominemos x[n] a los datos mensuales
* n=1 para enero de 1959

n=2 para febrero de 1959

n=12 para diciembre de 1959

 n=13 para enero de 1960

e eftc.
— Suavizar los datos leidos mediante la formula

[n] = X[n — 2]+ x[n—=1]+ x[n]+ X[n + 1]+ x[n + 2]
e 5

— Representar la demanda y la demanda suavizada en un mismo
grafico

— CEU
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Ejercicio 2: Calculo cientifico

18000

16000

14000

I
—
—
—
—
=
|

12000 |- ‘ l | \
10000 |- | ‘ i "Y B

8000

T

——
-

=

6000 - h Y W |
W
4000 - AT -

2000 - A .

0 | | | | | | | | |
0 50 100 150 200 250 300 350 400 450 500
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Y si sobratiempo ...

e, I

File Edit Wiew Go Favorites Deskbop Window  Help £
Help Navigator x -5 g | é | &
Cortents | Indexl Searchl Demosl k= . i
- Title: I Programming (MATLAE Programming) ﬂ
- Begin Here =
&P Release Notes MATLAE Programming I
& Installation
E-& MATLAB H
4 Programming

@ Getting Started
i Examples

Deskiop T.ools and Development Environme MATLAE® i a high-level language that includes matrix-hased data structures, its own internal data types, an
Mathematlcg extensive catalog of functions, an environment in which to develop your own functions and scripts, the ability to
Data Analysis import and export to many types of data files, object-oriented programming capabilities, and interfaces to

@ Pragramming external technalogies such as COM, Java, programs written in © and Fortran, and serial port devices. This boak
Graphics presents the MATLAB programming features and technigues in the following chapters:

3-D Wisualization
Creating Graphical User Interfaces (GUIs) Data Structures Introduces the basic data structures used in MATLAE: the
two-dimensional matrix and multidimensional array (plus scalar,
vector, and empty matrices), and describes how to construct and
work with these data types.

Functions - By Category
Functions - Alphabetical List
Handle Graphics Property Browser
External Interfaces Data Types Presents the types of data used in MATLAB: numeric, logicals,
C and Fortran Functions - By Category characters, dates, structures, cell arrays, function handles, and
C and Fortran Functions - Alphabetical List object-oriented classes.

[] Release Motes

. ) Basic Program Companents Presents the principal building blocks used in MATLAG programming:
IE Printable Documentation (PDF) variables, keywards, special values, operators, expressions, regular
@ Product Page (Web) expressions, comma-separated lists, control statements, symbols,
-6 MATLAB Compiler and the extensive set of functions provided with MATLAB.
@ SimBinology
& Bioinformatics Toolbox W-File Prograrmming Describes the overall process of developing programs in MATLAB.
] This chapter shows you how to wark with M-iles to create scripts

€% Communications Toolbox

@ Curve Fitting Tonlbox and functions. It describes the various types of functions you can

create, how to make calls to functions, handle argument data, and

& Filter DESiQ” Toolbox use function handles.
& Fuzzy Logic Toolbox
@ GARCH Toolbox Types of Functions Describes the various types of functions you can waork with in
-6 Genetic Algorithm and Direct Search Toolbox MATLAE. These include the primary function, subfunctions, nested
& Image Acquisition Toolbox functions, anonymous functions, overloaded functions, and private
€% Image Processing Toolbox nctons
@ Neulral. Neltwork Toolhox Data Import and Export Explains how to impart and export data hetween MATLAB and the
@ Onptirnization Toolbox - many different types of data files supported by MATLAB (including
1| | B text, spreadsheet, graphics, and audiofvidea files, files formatted for -
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CURSO de UTILIZACION
PRACTICA de MATLAB

Sesion 3

Carlos Oscar Sanchez Sorzano, Ph.D.
Madrid, July 17th 2006




Cronograma del curso

« Dia 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Dia 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

e Dia 3:; Graficos bidimensionales. Graficos tridimensionales.

 Dia 4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

 Dia 5: Librerias de interés practico
* Dia 6: Interaccion de MATLAB con Office y Visual Basic
 Dia 7: Desarrollo de un proyecto
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Graficos bidimensionales

=1z
Edit Debug Deskiop ‘wWindow Help
O EF:| BB o o |ﬁ ﬁ =] iciales'2005-20061Curso FenosalCursoProgramas LI J
Shorteuts [2] How to Add (2] What!
®x=[0:0.001:2%pi];
e en T T [JFguer =1l
_ |0 x
riahel (fxt]s Fie Edt View Insert Tooks Deskiop ‘Window Hel %
legend (' cos (3x) ', Sinidx) ) ile it View Insert Tools Desktop Mindow Help £
~
vlabel (' kmplitud! ] DDH%|[&|QQ@?@|E‘|DE|E@
title('Plot bhidimensional') o .
axis([0 2%pi -1.1 1.11) Plot bidimensional
=
=
=
£
o
1 1 1 1 1 1
0 1 2 3 4 =3 G
¥
ml eMule VU.‘??CL R
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Graficos bidimensionales

=):MATLAB
File Edit Debug Deskkop “Window Help

D Dq | é{n . . ) Cu |ﬁ ﬂg @ | @ |Currer1t Directary: | G WCeuwtOficiales'2005- 2006V urso Fenosa'

Shortouts (8] Howe to Add [#] What's Mew

=& x]

Fr ¥=[0:0.001:2%pi]:

>> plot(x,cos(3%x),x,3in(3%x))
Fr ¥label('x'):

>> legend('cos(3x) ', '=sin(3x) ") J Figure 1 =10 x|
»> wlabel (' implitud!) File Edit ‘iew Insert Tdols Desktop indow Help
»> title('Plot hidimensional') 0 @n§| [%|@\Q{fr7 ||@| D|E| B O
Fr oaxis ([0 2*%*pi -1.1 1.1])
>» set(goa, ' voick',[-1 -0.5 0 0.5 1]} Plot bidimensional

»> setigoa, 'xtick', [0 pifZ pi 3*pifZ 2*pi]) L L T
»» set(gea, 'XTickLabel', {'0';'pif2''pi'; ' 3pif2' ;' 2pi' )
>

2968
N 04976

Arnplituc

1
0 pifs g 3pi2 2pi

4 start | OWR
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Graficos bidimensionales

= J:MATLAB = x|
File Edit Debug Desktop “Window Help
D Bq| éfn . E ) Cu | ﬁ ﬁ @ | @ |Current Director\,r:IG:1Ceul0ficiales\2l305-200BlCurso FenosalCurso'Programas LI J
Sharteuts (] How to &dd [2] Wihat's hMew
»» x1=[0:0.001:2%pil;
»r XE=[0:pif30:Z2*pi]l;
¢ plotixl,cos(3%x1),'c: ' ®2,c05(3%x2), ko'
== ogrid
»» handle arrow=annotation('arrow',0.13+[1/7 1/14],[4/10 5/10],'Color',[1 O O}
e JFguer =1l
I N =10 |

File Edit ‘iew Insert Tools Desktop ‘window Help &'l

1e1.0106
.

Ded&E | khfaMe || 08|80
>» text(0.6,0.1,'Cero de la funcidn')
>> get ihandle arrow,'Headicyle','plain')
x
‘Startl R
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Graficos bidimensionales

Simbolo Color Simbolo Marcadores (markers)
V vellow : puntos
m magenta o circulos
C cyan X MArcas en x
I red + marcas en —
g green * marcas en *
b blue 5 marcas cuadradas (square)
W white d marcas en diamante {diamond)
k black o triangulo apuntando arriba
v triangulo apuntando abajo
Simbolo Estilo de linea = triangule apuntando a la dcha
- lineas continuas = triangule apuntando a la 1zda
lineas a puntos P estrella de 5 puntas
-. lineas a barra-punto h estrella se seis puntas
—- lineas a trazos

Tabla 1. Colores, markers v estilos de linea.
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File Edit View Go Favorites Desktop Window Help

Graficos bidimensionales

Help Mavigator x

Cantents | Indexl Searchl Demosl

~~ @ Begin Here =
7€ Release Motes

=6 Installation

S MATLAR

@ Getting Started

i Examnples

B Desktop Tools and Developmert Envirant
B Mathematics

B Data Analysis

B Programming

- Graphics

-WATLAE Plotting Tools

Data Exploration Tools

Annotating Graphs

- (S M

Title: I Hanhdle Graphics Okjects (Graphics)

Basic Plotting Commands -
Creating Specialized Plots

Displaying Bit-Mapped Images

Printing and Exparting

nic

rganization of Graphics Objects
ypes of Graphics Ohjects

raphics Windowes -- the Figure

ore Graphics Objects

lot Ohjects

nnotation Ohbjects

roup Objects

hject Properties

etting and Querying Property Walues
etting Default Property “alues
F-Accessing Object Handles

; Cantralling Graphics Output

aving Handles in M-Files

Properties Changed by Built-In Functi
bjects That Can Contain Other Obje

E-Callback Properties for Graphics Oii;l
| ' | »

Graphics

Handle Graphics Objects

Organization of Graphics Objects

Types of Graphics Objects

Graphics Windows -- the Figure

Care Graphics Ohjects
Plot Objects
Annotation Ohjects

Group Objects

Chject Properies

Setting and Querying Propery
Walues

Setting Default Property Yalues

Accessing Object Handles

Controlling Graphics Cutput

Saving Handles in M-Files

Properties Changed by Built-In
Functions

Callback Properties for Graphics

COhjects

llustrates the graphics object hierarchy

Describes the categories of graphics ohjects

Cwerview of the MATLAE graphics window

Caore objects used to create graphs and construct composite objects
Composite objects that are used to create graphs

Create annotation object programmatically

Form groups of objects that behave as one ohject with respect to
certain properties

Cverview of ohject properties

Howe to set and guery property walues and how to return to original
(factory default) values

Howe MATLAB determines what values to use for a given ohject's
properties and how to define default values

Obtain the handles of existing abjects
Caontral target window for graphics output
Haow to manage object handles within a graphics M-file

List of the properties that are changed by MATLAE built-in functions

Ohject properties for which you can define callbacks




Graficos bidimensionales

=181

File Edit Debug Desktop Window Help
D EF:| c'if: ‘ ‘ K |ﬁ ﬁ @ | ? |Currem Diredory:IG:1Ceu10ficialesQDDS-QDDBICurso FenosaCursoProgramas ﬂ J

Shottouts (2] Howe to Add (2] What's Mew

> X=[0:0.001:2%pi];

Fx T=[oos(®) ) cos(2%x) ) cos(3%x)) cos(d4¥x)]:
> plotix,T)

i

=0l

File Edit | Wiew Insert Tools Desktop ‘Wwindow Help £
[ = [g v Figure Toolbar W@|‘:E_||DIE|E|E
Canera ook 1

Plat Edit Toalbar
W axes [no title])

v Figure Palette 7]
{1208 o piot Browser 05 e ¥V —
i_. 304, ¥ Property Editor WV —
(v
D i l_
W ariahles
- 46284 0.5 i
H= w5284
-1
¥ Annaotations - 7 Aol Data... |

e
Property Editor - Lineseries b4
Dizplay Mame: I Plot Type: I@ Line = l More Properties.. |

Line: lﬁ Iﬂ 5 v| Refresh Data |
Marker:lnone v”ﬂ g,l é'l

¥ Data Source: I auto

 Data Source: I

Ll Lef Lo

I Data Source: I

4\ start | OWR
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' les

Imensiona

Graficos bi

=18 ]

@
=
-
=
<
b3

Debug Desktop Window Help

Edit

File

=@

D Eq| ‘XJ . E\ ) Ca | ﬁ ﬂ’ @ | @ |Currem Diredory:IG:ICeulOficiales‘QUUS-QDDBICurso FenosaWCursoProgramas

Shortcuts [#] Howe to &dd  [#] WWhat's Mewe

logspace(—-1,2):

Fr X

exp(x),'-s"]

.

>> loglogix

=10 ]

View Insert Tools Desktop ‘Window Help
FEINEEREE IR EI

Edit

File:

O =

O

4 start |
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Graficos bidimensionales

= J:MATLAB == x|
File Edit Debug Desktop Window Help
D D,,, | .X: ‘ E K | m ﬁ @ | @ |Currem Directory: | GCeunOficiales'2005-20060Cursa Fenosa\Curso'Programsas LI J

Shortcuts [2] How to Add (2] What's hew

>» income = [3.Z2 4.1 5.0 5.6];
outgo = [2.5 4.0 3.35 4.9]:

Saep et et neene JFguwel =10
gl =]

> subplot(Z,1,2); stem(outgo
L {z,1,21 { oo File Edit Wiew Insert Tools Deskbop ‘Window Help ~

” DEEE| kL RANS % 08|00

25 3 EiE 4

4\ start | O
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Graficos bidimensionales

=5l

File Edit Debug Desktop “Window Help
D Bq| éfn . . ) Cu | n ﬁ @ | @ |Current Director\,r:IG:1Ceul0ficiales\2l305-200BlCurso FenosalCurso'Programas LI J

Shortcuts (2] How to Add (2] vWhat's Mew

% %1=[0:0.001:2%pi];
»r XE=[0:pif30:Z2*pi]l;

>> plot (xi,c0s(x1) ] ; Jrguel =Tk

»> hold File Edit “iew Insert Tools Deskbop Window Help ~u
Current plot held Dﬁﬂé|h|@@@@|ﬁ|ﬂ@|i@

Fr plot (¥2,c03(xX2),'ro'):

i

E Startl R
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Graficos bidimensionales

= J:MATLAB ==l
File Edit Debug Desktop Window Help
0O = | BB o o | ﬁ ﬁ B | ? |Currem Directory: | G:MATLABwwOrk LI J

Shortcuts [2] How to Add [Z] WWhat's New

»>» ®1=[0:0.001:Z%pi] ;
>» ploti(xl,sini(x1))
> figure

x> plot(®l,cos(x1))
> figure (1)

} Fii = >
o grext( feto es senc (k) ') Sl=lE:

. File Edit VYiew Insert Tools Deskbop Window Help 2
>» [®,¥]=ginput I @l a ,S'f? _EI D E E
R =1 w |y ]
=T ®€ 08
File Edit ‘Wiew Insert Tools Desktop ‘Window Help L'l

S EINEEY EIFEEEIEL

1 T T T T T T
08t B
0EL Esto es senolx) |

0.4

02F

0.2r

04t

DB+

08

"S'ﬂ?rt [EL=Y OR: 4
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Graficos bidimensionales

= J:MATLAB = x|
File Edit Debug Desktop ‘Window Help

D Dq | 3{3 . E\ = | n ﬁ @ | @ | Current Directory: | GCeuOficiales'2005-2006 W urso FenosaizursoProgramas LI J

Shortouts (7] How to Add  [2] What's New

>x oK = =2.9:0.2:2.9;

bar (x,exp(-x.*x),'c']

i

IR =

File Edit View Insert Tools Desktop Window Help

DS KhRaM® || 08|20

1

08k

08+

0.7+

0B}

05k

0.4F

03+

02F

01k

E Startl O
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Graficos bidimensionales

=18l

File Edit Debug Desktop Window Help
D Eq| ‘XJ E\ ) Ca | ﬁ ﬂs @ | @ |Currem Diredory:IG:ICeulOficiales‘QUUS-QDDBICurso FenosaWCursoProgramas LI J

Shortcuts [#] Howe to &dd  [#] WWhat's Mewe

> ¥ = roundirand(5,3)%10) ;
subplot(Z,2,1)
bar (¥, 'group')
title 'Group' [Jrguer =10l x|
subplot(2,2,2) File Edit View Insert Tools Desktop Window Help N
bar (¥, 'stack') D@ﬂé|%|@@@@|@|ﬂ@|ﬁ@
title 'Ztack'
subplot(2,2,3) Group Stack
harh(¥,'stack') 10 a0
titcle 'Zcack'
subplot(2,2,4)
bar (¥,1.5] 20
title 'Width = 1.5' 5
e 10

] ]

1 2 3 4 & 1 2 3 4 &
Stack Width = 1.5
10

&

4

3 5

2

1

0

] 1a 20 30 1 2 3 4 &

4\ start | OWR

& ceu

Universidad
San Pablo




Graficos bidimensionales

= J:MATLAB == x|
File Edit Debug Desktop Window Help
D D,,, | .X: ‘ E K | m ﬁ @ | @ |Currem Directory: | GCeunOficiales'2005-20060Cursa Fenosa\Curso'Programsas LI J

Shortcuts [2] How to Add (2] What's hew

>» T = randni3,5):

h = bari(¥):

setiget(h(l),'Baseline'), ' 'LineWidth' 2, 'Linel3tyle' ')
colormap sumer % Change the color scheme

> _ ;Iglil

File Edit “iew Insert Tools Deskbop Window Help £

D& K |RQN® |« 0B 710

25 T T T

4\ start | O
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Graficos bidimensionales

i1
File Edit Debug Deskkop “Window Help
- " H - x|
AR R L o ————————— =10l x|
File Edit Wiew Insert Tools Deskbop Window Help |-
Shortouts (8] Howe to Add [#] What's Mew —~
DeEd&S LK RAMS (€| 08| 503 -
> ¥ = cool(7):
subplot(3,2,1)

bard (¥, 'detached' ) Detached Width = 0.25
title('Detached') 1

subplot (3,2,2)

bhard (¥,0.25, 'detached') 05

title('Width = 0.25")

subplot(3,2,3) oL

har3 (¥, 'grouped')
title('Grouped')
subplot (3,2,4)

bar3 (¥,0.5, 'grouped')
title('Width = 0.5')
subplot (3,2,5)

har3 (¥, 'stacked')
title('Stacked')
subplot (3,2,68)

bard (¥,0.3, ' 'stacked')
title('Width = 0.3')
colorwap([1 0 0;0 1 0;0 O 17)
i

12
3456
7

Grouped

4\ start | ]
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Graficos bidimensionales
E )

File Edit Debug Deskkop “Window Help

D Dq | é{n . E R |ﬁ ﬂg @ | ? |Currer1t Direcmry:IG:ICeulOficiaIesQDDSQDDEICurSD FenozaWCurso'Programas LI J
Shortouts (8] Howe to Add [#] What's Mew
> Y = [1, 5, 3:
3, 2, 7 JFigurel e = .
i, 5, 3: File Edit ‘iew Insert Tools Deskfop ‘Window Help ~§
2, 6 115 NEHSE L|eama|e| 08| =0
area|¥)
grid on Stacked Area Plot
colormap Swmnsr
set(gcea, 'Layer!', 'top')
title 'Stacked Area Flot'
i
4\ start | oWR
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Graficos bidimensionales

_1s]x]

File Edit Debug Deskiop ‘Window Help

D Eqr| .:X: E LR |ﬁ ﬂ? @ | @ |Currem Direc‘tor\;:IG:lCeulOficiaIeS‘QDDS-QDDBICurso FenosstCursa\Programas LI J
Sharteuts [2] How to &dd (2] What's New

>r pie([25 34 42]1,[0 0 119
>>

OrTEEE =

File Edit Wiew Insert Tools Deskbop Window Help ~

D& LKRQAN|E 08| 0O

42%
34%

4 start | OWR
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Graficos bidimensionales

REDY
File Edit Debug Desktop “Window Help
D Bq | éfn . E ) Cu | ﬁ ﬁ @ | @ |Current Director\,r:IG:1Ceul0ficiales\2l305-200BlCurso FenosalCurso'Programas LI J

Shortcuts (2] How to Add (2] vWhat's Mew

> x = [1 3 0.5 2.5 Z]1:
explode = [0 1 0 0 0]

pied (x, explode) Jrguet =lolx|
N

colorwap hswv File Edit “iew Insert Tools Desktop  ‘Window Help

»> DEeEE h|RAN® ¢ 0EH|0O

22%

28%

E Startl R

& ceu

Universidad
San Pablo




Graficos bidimensionales

=181
File Edit Debug Desktop “Window Help
D EF; | .x: . E K | ﬁ ﬁ @ | @ |Currer1t Director\,f:IG:ICeulOficiaIes‘QUDS-mﬂBlCurso FenozaiCurso'Programas ﬂ J

Shortcuts (2] Howeto Add  [2] Wuhat's Mew

>» ¥ = randn(l10000,3);
hist (T)

> rguer =10l

File Edit Yiew Insert Tools Deskkop Window Help

DS K RAMe | E| 08003

3500 T T T T T T T T

3000 F A

2500 E

2000 B

1500 | E

1000 B

500 E

e Startl QYR
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Graficos bidimensionales

= :MATLAB _ =] =]
File Edit Debug Desktop “Window Help
D ﬁq | é{n . E ) Cu | n ﬁ @ | @ |Current Directory: | GCeuOficiales'2005-2006v2urs0 FenosalCurso'Programas LI J

Shortcuts [Z] How to Add (2] wWhat's Mew

»»> datos = [45 90 90 45 360 335 360 270 335 270 335 335]:
*» rose(datos*pi/180)

»» hline = findohjigca, ' Type','lins');:

set (hline, 'LineWidth',1.5)

> Jrguel IS [=1 3

File Edit Yiew Insert Tools Deskkop ‘Window Help £

DEEE h|Aadme | 08 80

4\ start | o

CEU

Universidad
San Pablo




Graficos bidimensionales

=l ]

Edit Debug Desktop Window Help

D Bq| éfn . E ) Cu | n ﬁ @ | @ |Current Directory: | G CeuwDficiales'2005-200642ur =0 FenosalCurso'Programas LI J

Shortcuts (2] How to Add (2] vWhat's Mew

=» alpha = 0.01;

beta = 0.5;

t = 0:10;

f = exp(-alpha*t).*=zinitheta*t);
>» stairsitc,f)

hold on

plotit, £, ——*')

hold off

>» label = 'Stairstep plot of e~{-(Yalpha¥®t)} sin‘beta*t';

text (0.5,-0.2, label, 'Font3ize', 14)
xlabel ('t = 0:10','Font3ize', 14)
axis ([0 10 -1.2 1.2])

” rguel =lolx

File Edit Wiew Insert Tools Deskbop ‘Wwindow Help a

DedE e |E€|( 08 80

T T T T T T T T T
1} - _ .
-~ - IR
05 - .
/ \\
0 -~ .
Stairstep plot of e 1*V sinp*t ~
05 - ]
05 .
T ——
L ]
| | 1 | | | | 1 |
0 1 2 3 1 5 B 7 5 9 10
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Graficos bidimensionales

= J:MATLAB ==l
File Edit Debug Desktop Window Help
D EF: | 3{: ‘ E ) Ca | ﬁ ﬁ @ | ? |Currem Directory: | GuCewOficiales'2005-2006W>urs0 FenosaiCurso'Programas LI J

Shortcuts [2] How to Add [Z] WWhat's New

>» E = pigirandni(z0,z0)]):
compass (2]

> L rgrer = P

File Edit ‘Wiew Insert Tools Desktop wWindow Help

W INECREENEI

180

270

4\ start | o
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Graficos bidimensionales

= J:MATLAB =] =]
File Edit Debug Desktop Window Help
D Eq| ‘XJ . E\ ) | ﬁ ﬂ’ @ | ? |Currem Directory: | GWCeuDficiales'2005-2008v2ur =0 FenosaiCursolProgramas LI J
Shortcuts [#] Howe to &dd  [#] WWhat's Mewe
F» £ = 0:0.5:10; % Time limitcs
= = 0.05+i; % Gpiral rate
Z = expi(-3%t): ¥ Compute decaying exponential
feather (Z)
>
e 1=k
File Edit Wiew Insert Tools Deskbop Window Help o
~
NSHS|h|RaG®|E|(08|=O
1 T T T T

ui K\\ //\ <\ :
oy N7/ 77 _

4\ start | OWR
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Graficos tridimensionales

< ):MATLAB -2 x|
File Edit Debug Desktop ‘Window Help
D Dq | 3{3 . E\ ) C | ﬁ ﬁ @ | @ |Current Directory: | GCeuOficiales'2005- 200648 2ur=s0 FenosawZursolProgramas LI J

Shortcuts [2] Howeto Add (2] WWhat's New

>»> [X,¥,2Z] = peaks:

contours (X, ¥, Z,20)

h = findokj('Type', ' 'patch']);

zet (h, 'LinelWidth',2)

title (' Twenty Contours of the peaks Function')

” Jrguet =10/ x|

File Edit Wiew Insett Tools Desktop ‘Window Help N
IR R EIL

Twenty Contours of the peaks Function
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Graficos bidimensionales

= J:MATLAB ==l
File Edit Debug Desktop Window Help
D EF: | 3{: ‘ E LR | ﬁ ﬁ @ | ? |Currem Directory: | GuCewOficiales'2005-2006W>urs0 FenosaiCurso'Programas LI J
Sharteuts (2] How to Add (2] Wwhat's Hew
> n = -2.0:.2:2.0;
[X,¥,2] = peaksin):
contour (X, ¥, 2,10} 1ol x|
»» [U, V] = gradient(Z,.2); File Edit View Insert Tools Desktop Window Help Y
>» hold on —
|y | Y =
quiver (X,¥,0T,V) DDE§|k|@.lGl{ﬁ?ijl'ﬁwDlE” @
hold off
ke 2 T T T T
L iy I
157 PR R L
' [ B
T R A oo e e e
i P A S N U S R
4 i | o - L s e - A
05 —_ - - . - - r - e Al ) - -~ :
B e T T
] B R el S el B
ol e 4 s R e
0 Ty e b R L N .
. f y N T e e m — 4 A T
T S U S N A S S TN
a1t PR S A N F S TN
R e
o P
1aF o B
=2 L 1 1
-2 -1.5 -1 05 ] 0.5 1 1.5 2

4\ start | o
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Graficos bidimensionales

SEIEY
File Edit Debug Deskbop ‘Window Help
D Bﬂ | 3{: . E\ e | “ ﬁ @ | @ |Current Diredory:IG:\Ceu\OficiaIesQDDS-2DUB\Curso FenosalZurso'Programas :IJ
Shorteuts [#] Howto fdd  [7] What's New
>»> I = peaks:
[C,h] = contour (Z,10);
»» clabel(C,h)
title({'Contour Labeled Using','clsbel(C, h)'})
E5S i m] 3
File Edit Wew Insert Tools Desktop MWindow Help §
i RN EEEEIEE
Contour Labeled Using
clabel(C k)
T T T T T T T T T
45+ 4
G“G‘
40+ ‘?%’ b
&
35+ B
30+ b
oo
251 & 4
i 2
=
20+ = A
151+ b
10+ b
5 - -
1 1 1 1 1 1 1 1 1
a 10 15 20 25 30 35 40 45
LRt

‘Startl
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Graficos bidimensionales

= :MATLAB _ =] x|
File Edit Debug Deskiop ‘Window Help
D ﬁq| c’ié . E ) Cu |“ ﬁ @ | ? |Currem Directory: | GZeun2ficialesi2005-20064Cur =0 FenosalCurso'Programas LI J
Shartouts (7] Howr to Add (7] Wihat's Mews
»>> Z = peaks:
[C,h] = wontourf(Z,10);
caxis([-20 20]1)
title({'Filled Contour FPlot Using','contourf(Z,10)'})
>
_1o] x|
File Edit Yiew Insert Tools Desktop Window Help N
DEES hARaMe|E 08| 80
Filled Cantaur Plat Using
contourfiZ, 10}
45 b
40+ B
35 B
30 b
28 B
20 b
15+ B
10+ B
5l 4
1 1 1 1 1 1 1 1 1
& 1a 15 20 25 30 35 40 45
ﬁ.start| R




Animaciones

_Iix]

File Edit Debug Desktop ‘Window Help
D EF:| é{n . E ) Ca |ﬁ ﬁ @ | ? |Current Directory:IG:ICeulOficiaIes‘QUDSQDDBICurso FenosalCurso'Programas LI J

Shortcuts (2] How to Add (2] What's Mewr

>» for k = 1:16

plot (ZEt (eye (k+16)]) Jrguer =10l

axiz equal File Edit Wiew Insert Tools Desktop ‘Window Help a
Mik) = gecframe;
. NEE&E LRAND (0B 10
x> movie (M, 30)
P moviezZavi (M, 'movie.avi'); 1
Warning: The frame height has been padded
> In avifile.addfrawme at 166 0.9r T
In movieiavi at 65
Warning: The frame width has been padded 0.8 b
> In avifile.addframe at 172
In wmovieZavi at 65 0.7 T
> movie (M, 30)
0.6 b
0.8 1
0.4- 1
0.3 b
0.2+ a
0.1 1
0
0 1

T 5
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Imagenes

_is]x]

File Edit Debug Desktop Window Help

D E,,,| .X: E K | ﬁ ﬂf @ | @ |Currem Diredory:IG:ICeulOficiales‘QUUS-ZDDBICurso FernossCurso\Programas LI J
Shartcuts [2] How to Add  [2] What's New

>» RGB=imread (' Worldatnight.jpg'):

>» figure('Position',[100 100 size(RCGE,2) size(BRGB,11]1):
image (RGEB) ; seti(goas, 'Position', [0 0 1 17)

i

riguret - ol x|

File Edit ‘Wiew Insert Tools Desktop Window Help

Ded&ES k| RAMe | 0B 50

4 start |

O
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Graficos tridimensionales

= J:MATLAB = x|
File Edit Debug Desktop ‘Window Help
D Dq | 3{3 . E\ ) C | ﬁ ﬁ @ | @ |Current Directory: | GCeuOficiales'2005- 200648 2ur=s0 FenosawZursolProgramas LI J

Shortcuts [2] Howeto Add (2] WWhat's New

>» t = 0:pif50:10%pi:
ploti(sin(t),caos(t), L)
axis sguare; grid on

= g = P

File Edit Wiew Insert Tools Desktop MWindow Help

DEHS kK @RQ®® |08 &0

E Startl O
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Graficos tridimensionales

= J:MATLAB =] =]
File Edit Debug Desktop Window Help
D Eq| ‘XJ . E\ ) | ﬁ ﬂ’ @ | ? |Currem Directory: | GWCeuDficiales'2005-2008v2ur =0 FenosaiCursolProgramas LI J
Shortcuts [#] Howe to &dd  [#] WWhat's Mewe
> [E,¥] = meshgrid([-2:0.1:2]):
Z = X.texp(-X."2-Y."2):
P Jriguet
- X
grid on _IQI_I
- File Edit “iew Insert Tools Desktop Window Help £l
PFH&| | Q"€ |08 50
4\ start | OWR
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Graficos tridimensionales

= ):MATLAB -|&] x|
File Edit Debug Desktop Window Help
D EF: | 3{: ‘ E ) Ca | ﬁ ﬁ @ | ? |Currem Directory: | GuCewOficiales'2005-2006W>urs0 FenosaiCurso'Programas LI J

Shortcuts [2] How to Add [Z] WWhat's New

>> [E,¥] = meshgrid(-3:.125:3);
Z = peaks (X, ¥):

weshe (X, ¥, 2) 5 [JFgwet =10l ]

axis([-3 3 -3 3 —10 5]) File Edit View Insert Tools Desktop Window Help N

>> DeES K RAO® | 08 70

4\ start | o
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Graficos tridimensionales

< ):MATLAB -|= x|
File Edit Debug Desktop Window Help
D Iﬁ: | éfn . E ) Cu | ﬁ ﬁ @ | @ |Current Directory: | G WCeuDficiales'2005-2006v2urso FenosalZursolProgramas LI J

Shortcuts [#] Howe to Sdd  [#] What's Mewe

F» [E,¥] = weshgridi-3:.125:3);

E = peaks(X,¥):

meshz (X, ¥, ) Jrguwet =1olx|
N

ES File Edit ‘“iew Insert Tools Deskbop ‘Window Help

LI E R EIREE

10~

5 4

| )

5 S

4 start | OWR
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Graficos tridimensionales

= ):MATLAB - =] x]
File Edit Debug Deskbop Window Help
D Eq | 3{: . E ) o | ﬁ ﬁ @ | ? |Current Direc‘tor\;:IG:lCeulOfic:iaIeS‘QDDS-EDDBICurSD FenosahZurso'Programas LI J

Shorteuts [A] Howe to Add  [A] What's Mew

> [X,Y,Z] = peaks(30);
surfo (X, ¥, Z)

=10 %
colormap nov riguet =10/ x|
|

axis([-3 3 -3 3 —10 5]) File Edit “iew Insert Tools Desktop ‘Window Help

»> Ded& KRafe v 08 10

; X ““’&” =

4\ start | oW
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Graficos tridimensionales

= J:MATLAB = x|
File Edit Debug Desktop ‘Window Help

D Dq | 3{3 . E\ ) C | ﬁ ﬁ @ | @ |Current Directory:IG:ICeulOficiales‘QDDSQDDBICurSD FenosawCurso'Programas LI J

Shortouts (7] How to Add  [2] What's New

=> k= 5;

n = 2ok-1 [JFguetl =10/ ]

[%,¥,8] = =pherein); File Edit Y“iew Insert Tools Deskkop Window Help £

¢ = hadamard (2°k) Dﬁrﬁ‘ﬂé|%|@l@l@@|‘-@|ﬂlﬂ|i@

surfix,v,2,C):

colormap([1 1 0O: 0 1 1])
axis egual

g

E Startl O
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Graficos tridimensionales

=5l

File Edit Debug Desktop “Window Help
D Bq| éfn . E ) Cu | n ﬁ @ | @ |Current Director\,r:IG:1Ceul0ficiales\2l305-200BlCurso FenosalCurso'Programas LI J

Shortcuts (2] How to Add (2] vWhat's Mew

> [%,¥] = meshgrid({-3:1/6:3);

@ - pesksbom Crguret =lolx|
N

surflix 2]:
_t ’Y_h ) File Edit ‘iew Insert Tools Deskbop ‘Window Help
shading interp

colormap (gray) ! D@H§|%|QQW@|¥E‘|D@|i@
axis([-3 3 -3 3 -8 &1
i

E Startl R
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Graficos tridimensionales

= ):MATLAB - =] x]
File Edit Debug Deskbop Window Help
D Eq | 3{: . E ) o | ﬁ ﬁ @ | ? |Current Direc‘tor\;:IG:lCeulOfic:iaIeS‘QDDS-EDDBICurSD FenosahZurso'Programas LI J

Shorteuts [A] Howe to Add  [A] What's Mew

> [X,¥] = weshgrid(-8:.5:8):

E = sqre(X."2 + ¥."2) + eps: ;lglil
2> Z = sin(R)./R: File Edit “iew Insert Tools Desktop ‘Window Help N
mesh (X, ¥, 7) Ded& hRame €| 020

ES

4\ start | oW
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Graficos tridimensionales

= J:MATLAB = x|
File Edit Debug Desktop ‘Window Help
D Dq | 3{3 . E\ ) C | ﬁ ﬁ @ | @ |Current Directory: | GCeuOficiales'2005- 200648 2ur=s0 FenosawZursolProgramas LI J

Shortcuts [2] Howeto Add (2] WWhat's New

>x ¥ = rand(100,1) %16 - &;
¥ = rand(100,1) *1s - &;

T o= sare(x."2 +7.°2] + eps; Crgwet ~loix]

z = 3inir)./r; File Edit ‘Wiew Insert Tools Desktop Window Help L'l

*» xlin = linspace (min(x),msx(x),33): D= §| Ly |@la{“‘?®|\.ﬁl| D |E|| = O

vlin = linspace(min(y),max(v),33);

> [E,¥] = meshgridixlin,vlin):;

> 2 = griddatai(x,v,2,%, ¥, 'cubic');

> mesh(X, ¥,Z) $interpolated

axis tight; hold on

plot3ix,¥,2,'.', 'Harker3ize',15) *nonuniform

o 0.8

ggd ..
0.4

0.2

0.2

A e i
S

T T

E Startl O
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Graficos tridimensionales

= J:MATLAB = x|
File Edit Debug Desktop ‘Window Help
D Dq | 3{3 . E\ ) C | ﬁ ﬁ @ | @ |Current Directory: | GCeuOficiales'2005- 200648 2ur=s0 FenosawZursolProgramas LI J

Shortcuts [2] Howeto Add (2] WWhat's New

>> X = linspace(0,1,10);
Y = X./2;

I = zin(X) + co=s(¥):
stews (E,¥,Z,'£fill")

2 SUEotel Jrguer =0l x]

st File Edit Wiew Insert Tools Deskkop ‘Window Help £

DEE&E kKA MHe € 08 50

E Startl O
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Graficos tridimensionales

_iix

File Edit Debug Desktop Window Help
D EF:| 3{: E ) Ca |ﬁ ﬁ @ | ? |Currem Direcmry:IG:lCeulOficiaIesEDDS-QDDBlCurso FenosaWCursoProgramas LI J

Shortcuts [2] How to Add [Z] WWhat's New

>»> [x ¥ 2 w] = flow;
h = contourslice(®,v,2,v,[1:9],[1,.[0],1linspace (-8,2,101);
axis ([0,10,-3,3,-3,3]1); daspect([1,1,1])

Geuva29); CAaMpro) pRrspectives -AFiguret =10
I=Eq

campos [ [-3,-15,5])

File Edit Wiew Insert Tools Deskiop Window Help £
set jgef, 'Color' ,[.5,.5,.5], ' 'Renderer', ' zbuffer')
set{gca, 'Color', 'black','ECaolor', 'white', ... D EF: E §| [% |&l a {mﬁ' @|\'E|| D E| = @
'"Ylolor', 'white' 'ECo0lor' , 'white')
hox on

>

4\ start | o
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Graficos tridimensionales

eI

File Edit Debug Desktop Window Help
D EF:| c'if: ‘ E K |ﬁ ﬁ @ | ? |Currem Diredory:IG:1Ceu10ficialesQDDS-QDDBICurso FenosaCursoProgramas ﬂ J

Shottouts (2] Howe to Add (2] What's Mew

> load wind

k= 4;:

¥ =i, Kl g =gl ou = uln, Rk vs v, R
cav = curl(x,v,u,v);

=101 x|

pocolor (%, v,o&v) ; shading interp
T File Edit View Insert Tools Deskbop Window Help ~

hold on;
gquiver (X, ¥, U, v, 'v'] Dﬁﬂé|h|@&@@|ﬁ|ﬂ@|i@
hold off
colormap copper
b

80 90 100 110 120 130

4\ start | OWR
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Graficos tridimensionales

= J:MATLAB == x|
File Edit Debug Desktop Window Help
D #| \XD ‘ E LR | ﬁ ﬁf’ @ | @ |Currem Directory: | GCeunOficiales'2005-20060Cursa Fenosa\Curso'Programsas LI J
Shartcuts [2] How to Add  [2] What's New
> load wind
[2%x =7 s2] = meshgrid(80,20:1:55,5);
verts = stresmd (X,¥,2,0,V,W,3%,5¥,52)
sl = streamline(verts):
iverts = interpstreawspeed(x,¥,2,1,V,W,verts, .025) ;
axis tight: wiew(30,30): daspect([1 1 .125])
campro] perspective; camva(d)
setigca, ' DrawMode' , ' fast')
hox on
streamparticles(iverts,35, 'animate' 10, 'Particlelligrment' [ 'on')
>
-10f ]

File Edit View Insert Tools Desktop Window Help e

s ISR EIEEEIDE
4 start | VR
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Graficos tridimensionales

+):MATLAB

File Edit Debug Desktop “Window Help

===

| ﬁ;| éé By E ) Cu | ﬁ ﬁ @ | @ |Currer1tDirector\,f: GMATLAE weork

i@

Shortcuts (2] Howeto Add  [2] Wuhat's Mew

=» load wind

daspect ([1 1 1])

[verts awerts] = stream=lice(u,v,w,10,10,10):
streamline [ [verts awverts])

spd = sqrt(u.z + w02 + w020 rguer =18l ]
hold on;: File Edit ‘iew Insert Tools Desktop ‘Window Help A
slice(spd, 10,10, 10} ; Ded& hRadms | 08| 808

colormap (hot)

shading interp

wview (30,501 ; axis(volwomehounds (spd));
camlight; materisal([.5 1 0O])

i

ﬂstartl

O A4




Demos

= Help =1

File Edit “iew Go Favorites Desktop Window Help u

Help Navigator b4 -0 | =) | i

Contentsl Indexl Search Demos |

Title: I MATLAE Detnos LI

- Getting Started with Demos 1)

#1-3 Mathematics

ED Graphics

----- 20 Plots Graphics
----- 3-D Plots

----- 3-D Surface Plots

----- Line Plotting

----- Axes Properties

----- Axes Aspect Ratio

----- Yibrating Logo

----- Lorenz Attractor Animation
----- Yisualizing Sound

----- Earth's Topography

2-0 Plots [ Mile

3-D Plots (& M-file

==
----- Images and Matrices —
----- Examples of Images and Colormaps —| 30 Surface Plots =1 M-GU
----- “iewing a Penny —
----- Square Wave fram Sine Waves PR E
----- Functions of Complex Variables N L _ . |
----- Interactive Plat Creation with the Plat Toals o =] Line Plotting & m-Gul
223 3-D Yisualization [ | =
----- Klein Baottle -
..... Teapot = .
----- Changing Transparency = Axes Properties &1 m-GUl
----- “olume Wisualization L
-3 Programming i =
-3 Desktop Tools and Development Environme b = }
{11 Creating Graphical User Interfaces b - Axes Aspect Ratio = m-Gul
Z External Interfaces — ==
3 Gallery
3 Other Dermos o
{23 Mew Features in Wersion 7 Yibrating Logo =] MU
-\ SimBiology
Elﬂ Toolboxes
i
B Simulink Larenz Attractar Animation Bl m-Gul

I |
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Ejercicio Final 1:

 Representar la demanda frente a los anos y los meses

File Edit %iew Insert Tools Deskiop  Window  Help

- EFIDNEEREIREREIEE

4
% 10

113
)
=
L I A e I e ol e
g | ]
z - 1.5

b= T Jrovvovvnns. ' S % 1 i e O 8 Y ) Y

= _

= 1

(k)

(|

0.5 _ .............................
0+ T i T :

Afin 1940 0 Mes 2000 1990 1980 1970 1960
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Ejercicio Final 2

 Representar en un mismo grafico todos los consumos anuales

18000

16000 |-

14000

12000 -

10000

8000 -

Demanda

6000 -

4000

2000 -
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Ejercicio Final 3

 Representar en un mismo grafico todos los consumos anuales
normalizados de forma que todos esténentre Oy 1

1

0.9+

0.8F

o
]

o
o

A ‘ N A‘f‘“‘/‘ ‘\‘\\
A g,‘\”\\\\\ Y

Demanda normalizada
o
[6)]
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Ejercicio Final 4

 Representar un boxplot de los datos normalizados y superponer
la media

Demanda normalizada
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CURSO de UTILIZACION
PRACTICA de MATLAB

Sesion 4

Carlos Oscar Sanchez Sorzano, Ph.D.
Madrid, July 17th 2006




Cronograma del curso

« Dia 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Dia 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

 Dia 3: Graficos bidimensionales. Graficos tridimensionales.

e Dia4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

 Dia 5: Librerias de interés practico
* Dia 6: Interaccion de MATLAB con Office y Visual Basic
 Dia 7: Desarrollo de un proyecto
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Graphical User Interfaces: GUIs

= J:MATLAB = x|
File Edit Debug Desktop ‘Window Help
O = | b BB o o | n ﬁ E | @ |Current Directary: | G:MATLABwork LI J

Shortcuts [2] Howeto Add (2] WWhat's New

>> guide

GUIDE Quick Start x|

Create New GUI | Open Existing GUI |

GUIDE templates - Preview
o\ Blank GUI (Default)
) Measures Units
‘ Gl with Axes and Menu Density(D): o izu || 68 English unit system
‘. Modal Question Dialog
Wolume(: 0 cuin || 51 unit system

Mazs(D*): 0 0k

Reset

Calculste

[~ Save on startup as; |COMATLARwrkLntitled fig Browse... |
[alke I Cancel | Help |

4\ Start | Busy O
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GUls Botdn de ejecucion:
g Salvar cComo

D H| i R o o | e . -
sis€8 1 - Mi_primer GUI

function wvarargout = Mi primer

i_primer_GULfig =10l

i File Edit Wiew Layout Tools Help v i Measures Units

sDS M| ERo - | aBHh %>

6 T T T T — T T ol Density(Dy: I 10 kgicu.m " English Unit System

7 lT ULEERTE it (= 5. Unit System

a e . . e . . Walume ) I—S CLLn |

a|— enzity (D) I 0 Ikfcuin Englizh Unit System _—

a@ 2 _ _ S Unit System s Mass(D®): S0 kg Reset

“olumel): I O cuin

1 |/ | |

1z g MassiDH): b ICaIcuIa{ell NI PRIMER GUI or raises ]

13 pperty walue pairs are .

14 B ion gets called. An

15 [Tﬂ_ bperty application

16 | = hFon via varargin. N

17 |—

18 allows only one .

19

z0 %

21 % SBee also: GUIDE, GUIDATAL, GUIHANDLES —

22

23 % Edit the sbove text to modify the response to help Mi primer U

24 T

z5 % Last Modified by GUIDE w2.5 23-3ep-Z006 19:50:54 =

26 —

27 % Begin initiali=zation code - DO MOT EDIT

28 - gui_Singleton = 1;

29 - gui_State = struct('gui MName', rfilename, ]

30 'gui_Singleton', gul_Singleton, ...

31 'gui_OpeningFen', @Hi_pr imer GUI_ OpeningFen,

32 'gui_OutputFen', @Mi_pr imer GUI_OutputFon,

33 'gui_LayoutFen', [1 .

34 'gui_Callback', [11: [
Wi_primer _GUI Ln 1 Col 1 |O\~’R 4
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GUIs
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1 function varargout = Mi primer GUI(varargin - |

Z % MI_PRIMER GUI M-file for Mi primer GUI.fig

3 % NI _PRIMEER_GUI, by it=elf, creates a new MI_PRIMNER GUI or raises the existing

4 % singleton®.

5 %

& % H = MI PRIMER GUI returns the handle to a new MI _PRIMER GUI or the handle to

7 % the existing singleton®.

] %

=] % NI PRIMEER GUI|('CALLEACK', hCbject,eventlata, handles,...) calls the local ]
10 % function named CALLEACK in MI PRIMER GUI.HM with the given input arguments.

11 %

1z % NI _PRIMER_GUI('Froperty','Value',...) creates a new MI_PRINER _GUI or raises .
13 % the existing singleton®. Starting from the left, property wvalue pairs are .
14 % applied to the GUI before Mi primer GUI OpeningFunction gets called. An

15 % unrecoghized property name or invalid walue makes property application

16 % sStop. A1l inputs are passed to Mi primer GUI_oOpeningFcn via varargin. _
17 %

18 % *See GUI Options on GUIDE's Tools mwenu. Choose "GUIL allows only one .
19 % instance to run [(singleton) ™.

0 %

z1 % 3Jee also: GUIDE, GUIDATA, GUIHANDLES —
ZE

23 % Edit the shove text to wodify the response to help Mi primer GUI

24 ]
5 % La=t Modified by GUIDE vZ.5 Z3-3ep-Z006 19:50:54 e
6 —
27 % Begin initialization code - DO NOT EDIT

28 - gui_Singleton = 1;

29 - gui 3tate = struet('gui Name', mwfilename, =
30 ‘gui_Singleton', gui_Singleton, ...

31 'gui_oOpeningFecn', @Mi_primer_GUI_Openinchn,

32 'gui_OutputFon', @Hi_primer_GUI_Outputhn,

33 'gui_LagyoutFon', [1 «

34 'gui_Callback!', [11: LI

Wi_priraer _GUIL S Mi_pritner_GUI_Q... |Ln 48 Col 2 |O\-"R A4
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12 % MI_PRIMER_GUI('Froperty','WValue',...] creates a new NI_PRIMER GUI or raises

13 % the existing singleton®. Starting from the left, property wvalue pairs are

14 % applied to the GUI before Mi primer GUI OpeningFunction gets called. An

15 % unrecognized property nawe or invalid wvalue makes property application

16 % stop. L1l inputs are passed to Mi primer GUI_OpeningFcn via varargin.

17 5

18 % *Z3ee GUI Options on GUIDE's Tools mwenu. Choose "GUI allows only one

19 % instance to run (singleton) ™.

20 K

21 % Fee also: GUIDE, GUIDATA, GUIHANDLES

Z2 —
23 % Edit the shove text to wodify the response to help Mi primer GUI

24 —
25 % Last Modified by GUIDE wi.5 Z3-Sep-Z006 19:50:54

26 _
27 % Begin initialization code - DO WOT EDIT

28 4 gui_Singleton = 1;

29 & gui_3tate = struect('gul MName', mfilenawme, ... —_
30 'gui_Zingleton', gui_Singleton, ...

31 'gui_OpeningFcn', @Mi_pr imer GUI_ OpeningFcn,

32 'gui_OutputFen', @Hi_pr iwer GUI_OutputFon, ]
33 'gui_LagyoutFen', [1 -

34 'gui_Callback', [11: -
35 4| if nargin && ischar (varargin{l})

36 gui_3Ztate.gui_Callback = strifunc (varargin{i}); T
37 4 end _
38

39 - if nargout .
40 - [varargout{linargout}] = gul mainfen(gui_State, varargin{:});

41 | el=e

42 gui_mainfen(gui State, wvarargin{:}):

43 = end

44 % End initialization code - DO NOT EDIT

45 =l

Wi_primer _GUI Ln 23 Col &7 |O\~’R 4
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4z - gui_mainfen(gui State, wvarargini:}): - a
43 - end

44 % End initialisation code - DO NOT EDIT

45

46 % ——— Executes just before Mi primer GUI is made visible.

47 function Mi_ primer GUI_OpeningFen(hObject, eventdats, handles, varargin)
45 % This function has no output args, see futputFon.

49 % hibject handle to figure

50 % eventdata reserved - to be defined in a future wersion of MATLAE

51 % handles structure with handles and user data (see GUIDATL

52 L warargin command line arguments to Mi primer GUI (=ee VARARGIN)

53

54 % Choose default comwand line output for Mi_ primer GUI

55 - handles.output = hobhject;

56

57 % Update handles structure

58 4| guidata(hCbject, handles):

59

60 & initialize gui (hObject, handles, false):

61

62 % UIWAIT makes Mi_primer GUI wait for user response (See UIRESUMNE]

63 % uiwait (handles.figurel) :

54

55

66 % ——— Outputs fromw this function are returned to the command line.

57 function varargout = Mi primer GUI_QutputFen(hOhject, ewventdata, handles)
58 % warargout cell array for returning output args (see VARARGOUT) ;

=1=] % hibhject handle to figure

7o % eventdata reserved - to be defined in a future wersion of MATLAE

71 % handles structure with handles and user data [(see GUIDATA

Ta

73 L Get defsult comnand line output from handles structure

74 = wvarargout{l} = handles.output;

75 .:J

i_prirer_GULSMi_primer_GUI_O... |Ln 56 Caol 1 |O\-’R
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172 - else - o
173 — set (handles.text4, 'String', 'koicu.m'):

174 — set (handles.texts, 'String', 'cu.m');

iL7s | = set (handles.text6, 'String', 'kg'):

176 - end

177

175 I I R e R

179 function initializse gui(fig handle, handles, isreset) -
150 % If the metricdata field is present and the reset flag is false, it means

151 Y we are we are just re-initislizing & GUL by calling it fromwm the cmd line

152 % while it i= up. S0, bail out as we dont want to reset the data. ]
153 - if isfieldihandles, 'metricdata') && ~isreset

154 - return; —
185 - end

186 |
157 - handles.metricdata.density = 0O;

158 - handles.wmetricdata.volume = 0;

159 —
190 - =et (handles.density, 'String', handles.metricdata.density) !

191 = =zet (handles.volume, 'String', handles.metricdata.volume)

192 - sethandles.wass, 'String', 0):

193

194 - set (handles.unitgroup, 'Selectedfbject', handles.english);

195

196 - set (handles.text4, 'ZItring', 'lb/cu.in'):

197 | sethandles.text5, 'Ztring', 'cu.in');:

12958 | set (handles.texté, 'Jtring', 'lb'):

193 .
200 % Update handles structure

201 = guidataihandles.figurel, handles):;

z02

203

204

z05 -
Yinttislize’ found st 60;1 bi_priener _GUIL S Mi_primer_GUI_O... |Ln &0 Col 11 O
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7E
77
78
79
g0
81
82
83
g4
85
=13
37
[l
g9
=11
91
9z
93
o4
95
=1
a7
935
o9
100
101
102
103
104
105
106
107
108
109

% ——— Executes during ohiject creation, after setting all properties.
function density Createfon(hObject, eventdats, handles)

hibject handle to density (see GCEOD)

eventdata reserved - to be defined in a future wversion of MATLAE

P ]

handles empty — handles not created until after =sll CreateFons called

Hint: edit controls usually have a white background, change
'usevhitebg' to 0 to use default. SJee IZPC and COMPUTER.

usewvhitebg = 1;

if usewhitebg

S
E3

et (hObject, 'BackgroundColor' , 'white' )
else

set (hObject, 'BackgroundColor! ,get (0, 'defaultUicontrolBackgroundColor ') ) ;
end

function density Callback(htbhject, eventdata, handles)

% hihject handle to density (see GCEOD)
% eventdata reserved - to be defined in a future wersion of MATLAE
% handles structure with handles and user data (see GUIDLTAL)

% Hints: get (hCbject, '3tring') returns contents of density as text
%

stridouble (get (hikject, 'String')) returns contents of density as a double

density = stridouble (get (hObject, 'String')):
if isnan(density)

set (hdbject, 'String', O

errordlg (' Input rmust bhe a nuwber', 'Error')}
end
% Aave the new density value
handlez.metricdata.density = density;
guidata(hdObject, handles)
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111 % ——— Executes during object creation, after setting all properties.
11z function volume CreateFon(htbiject, eventdatszs, handles)

113 % hihject handle to wolume (=see GCBO)

114 % eventdata reserved - to be defined in a future wersion of MATLAE
115 % handles empty — handles not created until after all CreateFcons called
116

117 % Hint: edit controls usually have a white hackground, change

118 % 'usevhitceby' to 0 to use default. See ISPC and COMPUTER.
119 - usewhitebg = 1:

120 & if usewhitebg

121 set (hobject, 'BackgroundColor', 'white')

122 & elze

123 set (hObject, 'BackgroundColor! ,get (0, 'defaultUicontrolBackgroundColor ') ) !
124 - end

125

126

127

1285 function volume Callbacki{hObhiject, eventdata, handles)

129 % hibject handle to woluwme ([(see GCED)

130 % ewventdata reserved - to be defined in a future wversion of MATLAE
131 % handles structure with handles and user data (see GIOIDATAL)

132

133 % Hints: get (hObject,'3tring') returns contents of volume as text
154 % stridouble (get (hfhject, '3tring') ] returns contents of voluwme as a double
135 = wolume = str2double(get (hChject, 'String')):

136 - if isnan (volumes)

137 - set (hCbhject, 'Itring', 0):

138 - errordlg (' Input rmust bhe a nuber','Error'):

139 & end

140

141 % Sawve the new wolume wvalue

142 - handles.metricdata.volume = volume:

143 - guidatai(hChject,handles)

144
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15

145 N OIl DUCCOIL pr% I Calctlare.

146 function calculate Callbacki(hobject, eventdats, handles)

147 % hibject handle to calculate (see GCED)

145 % ewventdata reserved - to be defined in a future wversion of MATLAE
149 % handles structure with handles and user data (see GIOIDATAL)

150

151 & mass = handles.metricdata.density ¥ handles.metricdata.volume;

152 - setihandles.mass, 'String', mass):

153

154 % ——— Executes on button press in reset.

155 function reset Callback(hObject, eventdats, handles)

156 % hibject handle to reset ([see GCZED)

157 % ewventdata reserved - to be defined in a future wversion of MATLAE
158 % handles structure with handles and user data (see GUIDATA)

159

160 - initialize gui(gchf, handles, true):

15l ——

1ez2 T e e I e
163 function unitgroup SelectionChangeFen (hobject, eventdats, handles)
164 % hibhject handle to unitgroup (sees GCED)

165 % eventdata reserved - to be defined in a future wverzion of MATLAE
166 % handles structure with handles and user data [(see GUIDATAL)

167

168 = 1if (hObject == handles.english)

169 - set (handles.text4, 'String', 'lh/cu.in'):

170 - set (handles,.texth, 'String', 'cu.in'):

171 set (handles.texté, 'String', 'lh');

172 4 elze

173 - set (handles.text4, 'String', 'kogfcu.m'):

174 - set (handles.texts, 'String', 'cu.m');

175 set (handles.texté, 'String', 'kg'l:

176 - end

177

178 ‘:J

Mi_prirner_GUIFMi_primer_GUI_O... |Ln 56 Col 1 |OVR
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File Edit Wiew Layout Tools Help & = figure iMi_primer_gun
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- - - - - - ] uicontrol (rezet "Reset™)

EH_’@ uipanel {uipanel1 "Meazures")
uicontrol (text! "Densibd D"
uicontrol (texd2 "WalumeW):")
BT wizontral (density "0")
e yizantral fwalume "0
uicontrol (mass"0")
uicontrol (text3 "hlassD™"
uicontrol (textd "1b™)
1 uicontrol (textd "lbfco.in'
B | uicontrol (textd "cu.in®)

=105

Measure: Lnit:
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51 Unit System
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Mass(DH); 0 Calculate |

Blo|3|e|E ~|

T EI—'TE uitools.uibuttengroup (unitgroup "Units")
Q uicontrol (english "English Unit System™)
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ciales', 2005-2006% Curso Fenosa'\Curso',Programas'.Mi_primer_GUI_repetido.m™ =0
File Edit Text Go Cell Tools Debug Desktop  Window Help k] | A X
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o
7T function edit densidad Callback (hthject, eventdata, handles) - -
=] % hlbject handle to edit_densidad (see GCEO)
79 % eventdata reserved - to be defined in a future wersion of MATLAE MOd Iflcar Ia
S0 % handle= structure with handle= and uszer data (see GUIDATA)
: funcién Callback
g2 % Hints: get(hCbject,'String') returns contents of edit_densidad as text unCIOn a a.C
83 % stridouble (get (hibject, 'String')) returns contents of edit_densidad as a double
54
55 % FEecoger el walor del interfas
86/ - densidad = strzZdouble (get (hObject, 'String')):;
87 - if isnan(density)
88 - et (hObject, 'String', 0O); _
898 errordlg('La entrada debe sSer un namero', 'Error'):
S08- end
21
9z % Guardar el nuevo wvalor en handles —
93— handles.densidad = densidad:
94°— guidata(hChject, handles) .
a5
=1 % ——— Executes during ockject creation, after setting all properties.
a7 function edit densidad CresteFon(hChiect, eventdats, handles)
95 % hobject handle to edit_densidad (see GCEO)
99 % eventdata reserved - to be defined in a future wversion of MATLAE —
100 % handles empty — handles not created until after all CreateFons called
101
10z ¥ Hint: edit controls ususlly have s white background on Windows. —
103 % Fee ISFC and COMPUTEER. o
104 — if ispc && isequal (get (hObject,'BackgroundColor'), get (0, 'defaunltcUicontrolBackgroundColor!')) .
105 - set (hobject, 'BackgroundColor', 'vhice');
106 - end
107
105
1mna LI

JIMiJorimer_GUI_rep... ><| Mi_primer_GUlm  x |

bi_prirner _GUI_repetido [ edit_den... |[Ln 108 Col 1 |OVR
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! { iales'2005-2006" Curso Fenosa',Curso',Programas’Mi_primer_GUI_repetido.m _|ﬁ||5|
File Edit Text Go Cel Tools Debug Deskbop “Window Help k- | A X

DS HE| BB o | S da@d | 8800 E A suoee -] mOoa0
2| BB 8| -0+ | =fn x| |0

477 % ——— Executes just before Mi_ primer GUI repetido is made visible. ~ O

45 function Mi_primer GUI_repetido_OpeningFcn(hObject, eventdata, handles, varargin) Anadlr una
49 % This function has no output args, see OutputFon.

50 % hihject handle to figure o

51 % eventdata reserved - to be defined in a future version of MATLAE funCIon de

52 % handles structure with handles and user data (see GUIDLTAL)

53 % wvarargin command line arguments to Mi primer GUI_repetido (see VARARGIN) - - - - oo

54

55 % Choosge default command line output for Mi primer GUI_repetido InICIaI IzaCIOn
56 —= handles.output = hobject:

57
58 % Update handles structure ]
59 - guidata(hChject, handles); N

&0

61 % Inicializar wvariables del GUI _

62I— inicializar gui(hChject, handles) ; I e

63

64 % UIWAIT makes Mi primer GUI repetido wait for user response (see UIREZTHE)

E5 % uiwait (handles.figurel) ; LI
138 ==
139 et Ratt e e
140 function inicializar guiifig handle, handles)

141

1428- handles.densidad = 0: i
143/ - handles.volumen = 0; .
144 N
1458— =set (handles.edit_densidad, 'String', handles.densidad); .
1468- =et(handles.edit_wolumen, 'Frring', handles.wvolumen) : —
147

145 % Update handles structure :
1495 - guidatalhandles.figurel, handles):

150
151 -

JIMiJ:-rimer_GUI_rep... | Mi_prirer_Gllm — * |

Mi_prirmer_GUI_repetido /Mi_prime... | Ln 62 Col 34 |OVR
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File Edit Debug Deskiop ‘Window Help ~; - -
D ﬁq | c’ié E ) Cu | “ ﬁ @ | ? |Currem Directory: | GZeun2ficialesi2005-20064Cur =0 FenosalCurso'Programas LI J An ad Ir ethuetaS
Shartouts (7] Howr to Add (7] Wihat's Mews

=< para la masa

>> guide & Mi_primer_GUI_repetido.fig
i File Edit %iew Layout Tools Help

DEH s 2Ro - s BH| D89
=10l x|

‘ figure (Mi_primer_GUIl_repetido)
= :rlaj uipanel (medidas "hMedidas")

8T uicontrol (text1 "Densidad™)

Medics:

8T uicontrol (text2 "Wolumen")

Denzidad
8T uicontrol (hexta "gd")

AT wicontrol (texdtd "
T wicentrol (edit_densidad "™
T wicontrol (edit_valumen "

4T uicontrol (textS "hiaza")

Yolumen

Maza

T84T uicontrol (texdS "g™)

. i

g [ 3|

Property Inspector

w1 yicontrol (text_masa "0")

[H-SliderStep 0,01 0,1] EI |
i
text =

text_maza &
&

----- TooltipString

----- UIContexthlenu =Mones= -
----- Unit= characters <
----- UserDats Ha [0 cloukle array]
----- alue [:1) (oo

----- Wisible an T

0start|
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{ ,2005-2006% Curso Fenosa' Curso’,Programas’Mi_primer_GUI_repetido.m _|ﬁ||i|
File Edit Text Go Cel Tools Debug Desktop ‘Window Help o | A X

P E| B0 |G Adeasd i | 20 BRE DB | s osme v BOoe0
(BB B -Jio [+ | =fin | x [0

121 = end - -
Modificar la
123 % Guardar el nuevo valor en handles

124 - handles.volumen = volwnen; L 4

125 - guidata (hObject, handles) funCIon de
126

127 % ——— Executes during object creation, after setting all properties. - - - - LI 4
128 function edit voluwen CreateFonihChiject, eventdata, handles) InICIaI IzaCIOn
iz29 % hihject handle to edit_wolumen (see GCEO)

130 % ewventdata reserved - to be defined in a future wversion of MATLAE

131 % handles empty - handles not created until after all CreatefFcns called N
132

133 % Hint: edit controls usually have a white background on Windows.

134 % See ISPC and COMPUTEER.

135 = if ispe £& isedqual (get (hObject, 'BackgroundColor'), get (0, 'defaultUicontrolBackgroundColor')) .
136 — set (hObject, ' BackgroundColor', 'white'); .
137 - end

138

139 I e L T R

140 function inicializar gui(fig handle, handles) .
141

142 - handles.densidad = 0; .
143 — handlesz.volumen = 0;

144

145 - set(handles.edit_densidad, 'Ztring', handles.densidad):;

146 - set(handles.edit_wvolumen, 'String', handles.wvolumen) ;

147
148 I set (handles.text_masa, 'String', '0'); I

149

150 % Update handles structure

151 - guidata(handles.figurel; handles);

15z

153 -

JIMiJarimer_GUI_rep... | Mi_pritner_GUL  * |

Wi_primer_GUI_repetido finicializa... |Ln 153 Cal 1 |OVR
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,Oficiales’,2005-2006" Curso Fenosa' Curso' Programas . ™Mi_primer_GUI_repetido.m _|ﬁ||1|
File Edit Text Go Cell Tools Debug Desktop ‘Window Help o | A X

D E| BB « | S Ade@s f | BRA[EDE BB | skfee 7] BOo a0
2 |*BeB 8| - [0+ | =1 x| |0

T4 % Get default command line output from handles structure - s
75 - warargout{l} = handles.output; Crear funCIOn
Ta

i function edit densidad Callback (hCkbject, eventdatsza, handles)

78 % hobhject handle to edit densidad (see GCEO) u da‘te masa
79 % eventdata reserved - to be defined in a future wersion of MATLAE p —

50 % handles structure with handles and user data (see GUIDATA)

g1 .
82 % Hints: get (hChject,'String'] returns contents of edit_densidad as text

83 % stridouble (get (hCbject, 'Jtring') ) returns contents of edit_densidad as a double

54 _
55 % Becoger el wvalor del interfas

86 - densidad = stridouble(get (hfbject, 'Ztring'i): ]
87 - if isnan(density)

88 — et (hObject, 'String', 0):

59 — errordlg('La entrada debe ser un nimero', 'Error'): I
20 - end

o1 7
= % Guardar el nuevo wvalor en handles

93 - handles.densidad = densidad:;

294 - guidata(hChject,handles) e
a5

=1 % Ahetualizar masa _
a7 update_masa (handles)

95

29 % ——— Executes during object creation, after setting &ll properties.

100 function edit densidad CresteFcon(hCbhject, eventdats, handles) LI
I=7 OUINALH [ IEIN eSS . LIQULEL, IR IES] ; ;ID
155

159 % Aotualizar la masa en la interfaz E
160 function update wasahandles) =
161 Zet (handles.text_masa, ' String' , numz2str (handles.densidad*handles.volumen) )

162 j

JIMiJorimer_GUI_rep... ><| Mi_primer_Gllm

Ili_porirner_GUI_repetido f inicializa... |Ln 159 Col 36 |OVR
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=121
: L L Window Help
) Mi_primer_GUI_repetido: ] B3
[2 | ﬁ ﬂs =] | @ |Currem Cirectary: | GyCeudficiales\2005-2 —— x|
- 7] What's Mew
Ejecutar GUI e
& Mi_primer_GUI_repetido.fig
File Edit Wiew Layout Tools  Hel —
il " Densidad 5 ol
- L —
DEE|$&““|$@@|E “Yalumen 2 |
|_ =101 x|
* ‘ ‘ ‘ ‘ haza _ q
I
® | A
[eofT | T Denzidad ol
uicontrol che=t3 "gd")
x| & el I uizantrol ctextd "I
Maza uicantrol fedit_densidad ")
[TE_ |E uicontrol fedit_walumen ™)
uicontrol (tex=tS "hiaza"™)
uicontrol ChextS "g")
uicontrol (text_masa "0'")
roperty Inspector
T yicontrol (text_masa "0
[#BackgroundColor —
- BeingDeleted off
~Busydction GuELE =
- ButtonDowhFch &
< CData Ha [0x0 double array]
- Callback &
~Clipping [al] =
~CregteFon &
- DeleteFon &
- Enahle on 'LI
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=):MATLAE

= x|
File Edit Debug Desktop Window Help

O Iﬁ:l BB o o | ﬁ ﬁ 2] | @ |Current Directary: | G:\Ceudficiales'2005-20064Curso FenosaliCursotProgramas LI J
Shortcuts [#] Howe to Sdd  [#] What's Mewe

>» guide

GUIDE Quick Start

Create New GUI | open Existing Ul |

GUIDE templates

4\ Blank GUI (Default)
o\ GUIwith Uicontrols

 Preview
File:

I plot(rand(5]) hd l Update |

1

‘ Modal Question Dialog

0a

[T Save on startup as: |ECendficiales\2005-2008WC urso FenosalCursolPre Browse.. |

0K I Cancel | Help |

‘ Start I Busy
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& Help _I_I- [ ll
File Edit ‘iew Go Favorites Desktop Window Help o
Help Navigator x - g | % | 4
Corterts | Indexl Searchl Demosl . - ) - - I
Title: I Cregting Graphical User Interfaces ;- Functions -- By Category (MATLAE Funclions) -

~~ @ Begin Here =
€ Release Notes

@ Installation

-4 MATLAR

- @ Getting Started

- Examples

B Desktop Tools and Development Ervironme
B Mathematics

B Data Analysiz

B Programming

B Graphics

B 3-D Visualization

) Creating Graphical User Interfaces (GUIs)

: -[B Functions - By Category

Desktop Tools and Development Erviranme
Mathermatics

Data Analysis

Programming and Data Types

----- Functions - Alphabetical List

----- Handle Graphics Property Browser
-B) External Interfaces

C and Fartran Functions - By Categary
B ¢ and Fortran Functions - Alphabetical List
-E] Release Motes

) Printable Documentation (PDF)

------ @ Product Page (Weh)

- MATLAB Cornpilar

@ SimBiology

[#1-€2 Bininformatics Toolbox

@ Cammunications Toalbox

e -
4| | B

MATLAE Function Reference

Creating Graphical User Interfaces

Predefined Dialog Boxes

Deplaying User Interfaces

Developing User Interfaces

User Interface Objects
Finding Objects from Callbacks
GUI Ltility Functions

Dialog boxes for errar, user input, waiting, etc.

Launching GUIs, creating the handles structure

Starting GUIDE, managing application data, getting user input
Creating GUI components

Finding object handles from within callbacks functions

Woving ohjects, text wrapping

Contralling Program Execution Wait and resume hased on user input

Predefined Dialog Boxes

dialog Create and open dialog box

errordly Create and open error dialog box
helpdlg Create and open help dialog box
inputdlg Create and open input dialog hox
listdlg Create and open list-selection dialog hox
msghox Create and open message dialog hox

pagesetupdlyg Open page setup dialog box

printdlg Open print dialog box

guestdig Open guestion dialog box

uigetdir Open standard dialog box for retrieving directary
uigetfile Open standard dialog box for retrieving files

uigetpref Open dialog box for retrieving preferences

uiopen Open file selection dialog box with appropriate file filtkers
uiputfile DOpen standard dialog box for saving files

uisave Open standard dialog box for saving workspace variables

nisptenlnr (Mnen standard dialnn hoy far setting nhiect's CalorSnes




Ejercicio final

e Implementar un GUI que permita comparar la demanda
normalizada de dos meses.

 La comparacion debe poder realizarse opcionalmente con una
funcion de suavizado.

 Mostrar en un panel aparte la media y la varianza de los meses
solicitados.
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= ):MATLAB

=l ]

File Edit Debug Desktop “Window Help

D Bq| éfn . E ) Cu | n ﬁ @ | @ |Current Directory: | G CeuwDficiales'2005-200642ur =0 FenosalCurso'Programas LI J
Sharteuts (] How to &dd [2] Wihat's hMew

>

i

Comparacion de demanda

12y Enero

Fehrera

ok
1 1 1 1 1 1 1 1
1960 1965 1970 1975 1950 1985 1990 1995
Mes 1 IEnem = I Estadistico
Mes 2 lm Mes 1 Mes 2

Media 0.813 0425
Watianza 00302 00245
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Generacion de autoejecutables

-18(x|

Fle Edi Debug Deskiop Window Help ol x|
[ | Y BB o o | ﬁ ﬁ B | @ | Current Dirse | Archivo Edicidn  Wer Favoritos  Herramientas  Ayuda | ,?,'
Shortouts [2] Howe to Sdd (2] Whet's Mew @ Afrds - @ - ljf' p Blsqueda || "_ Carpetas v
IEHRE o PP SIHELey yIemiicH Ly TIIReEW LIFL: T = ol i _;I
| Mombre = amafio | Tipa -
and al.m =
i S P R e 25 Tareas de archivo y carpeta 2 BSolucionDiaZ_Z.m 1KE MATLAE M-File
MRS RE R e FHE R R y ; ¥\ solucionDiaz_leer_fichero.m 1KB MATLAB M-file
= rEar TEYa Earpet $) seluciorDia3_t.m 1KE MATLAE M-file
_ _ _ _ ) Publcar esta carpeta en Web ) salucionDia3_2.m LKE MATLAB M-file
See also compiler/function, mbuild, build £ Compartir esta carpeta EdeNMHMaijm LKE  MATLAE M-file
4 selucionDia3_4.m 1KE MATLAE M-file
== o @Worldatnight.jpg 62 KB Imagen JPEG
Reference page in Help hrowser Snsens = 4] 5olucionDia4.m GKE  MATLAE M-file
doc_mcc &) cirse iﬂSoluc?onDia‘i.ﬂg SKE MATLAB figure f
Mis documentos
> moe —m SolucionDisd.m I_Ej . Ej mecExcludedFiles.log 19kKE Documento de &
i DOcLimert o compiartidns SolucionDiat ctf S6KB Archiva CTF
Select a compiler: d i PC e SolucionDiad_main.c 3KB CSource File
[1] Lee € version 2.4.1 in G:%yMATLABYsys) lec ﬁj Mis sitios de red H SolucionDia4_mce_component. .. 7KE C Source File
M solucionbiat.exe 11 KB Aplicacion
Carpeta de arch.
Detalles R

ad 1| | 3|

Compiler: 1

Trying to update options file: C:yDocuments and Settingsicoss)Application Data’ MathWorkshy MATLABYRZ006a compopta.hat
From template: G:WMATLABYWEINY win32hwbuildoptsh loccompp ..bat

Done

——r "MGWMATLABVbin\ windzhymwregsve"™ "G:\MATLAR bin\win32\mwcomuril dllm™"

D1lRegisterServer in G:4yMATLAB\bin'win32imwoomwutil.dll succeeded

—=x "MGWMATLAB Y bin\ windzhvmwregsvr™ "G:\MATLAB\bin\win32 mwcommgr . dl1m™"

D1lRegisterServer in G:4YMATLAB\bin'win32\mwoomongr.dll succeeded

E5 -

4\ Start | OWR

CEU

Universidad
San Pablo




Generacion de autoejecutables
Brep -5l x]

File Edit ‘Wiew Go Favorites Desktop Window Help

Help Navigator X - | =] | [l Y
Cartents | Indlex | Search | Demos |

2 Begin Here =i
@ Release MNotes o

¥ & Inctaltion MATLAB" Compiler
-6 MATLAB
SRR ATLAR Corm

Title: I MATLAE Compiler LI

piler

=@ Gefting Started Functions:
E]—--What |5 the MATLAE Compiler? = By Cateqory
¢ -Before You Begin = Alphabetical List

Upgrading fram Previous Compiler Releases

lUses of the MATLAR Compiler :
Quick Start Documentation Set

imitations and Restrictions Getting Started

MATLAE © iler Li ) = Getting Starte ) o
LA Introduces the MATLAB Cormpiler and gets you started using it

- Examples

[ﬂ@ Installation and Configuration u User's Guide

[B) Compilation Process Pravides tutorials and comprehensive information about the MATLAE Compiler

B Deployment Process
B working with mec = Examples in Documentation
B stand-Alone Applications Lists rnajor examples in the MATLAE Campiler documentation
B Libraries
[B Functions - By Categary What's New
[3) Functions - Alphabetical List
[ MATLAB Compiler Quick Reference — = Release Notes
[B Error and Warning Messages Summarizes new features, bug fixes, upgrade issues, ste.
B Troubleshooting
[ C++ Utility Library Reference Printing the Documentation Set
[£) Release Mates
F] Printable Documentation (PDF) These links open PDF files on the Web:
@ Product Page (Web) = MATLAE Compiler User's Guide
-4 SimBiology = MATLAE Compiler Release Notes

@ Bioinformatics Toolbox
@ Cammunications Toolbox
¢ Curve Fitting Toolbox

The MathWorks Web Site Resources

@ L Design VLS Demaos Related Books
? Fuzzy Logic Toolkox M| MATLAE Central Related Products
| | Product Page Technical Support
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PRACTICA de MATLAB

Sesion 5

Carlos Oscar Sanchez Sorzano, Ph.D.
Madrid, July 17th 2006




Cronograma del curso

« Dia 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Dia 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

 Dia 3: Graficos bidimensionales. Graficos tridimensionales.

 Dia 4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

 Dia5: Librerias de interés practico
* Dia 6: Interaccion de MATLAB con Office y Visual Basic
 Dia 7: Desarrollo de un proyecto
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Librerias de interés practico

ey -l
File Edit Wiew Go Favorites Deskiop Window  Help £
Help Navigator X - e | % | 4
Cortents
I Indexl Searchl Demosl Title: I R2006a: Begin Here ﬂ
-
.
Begin Here

€2 Bininformatics Toolbox

& Cornmunications Toolbox

€% Curve Fitting Toolbox

2 Filter Design Toolbox

&% Fuzzy Logic Toolbox

&% GARCH Toolkox

€% Genetic Algorithm and Direct Search Toolbox
& Image Acquisition Toolbox
& Image Processing Toolbox
€ Meural Metwork Toolhox

&% Optirnization Toolbox

€% Signal Processing Toalbox
& Spline Toolbox

€2 Statistics Toolbox

& Symhbalic Math Toolbox
@ System ldentification Toolbox

: foox

@ Sirmulink Accelerator

@ Stateflow

@ Cornmunications Blockset

@ Signal Processing Blockset

@ ideo and Image Processing Blockset
@ Support and Weh Sewices

If You Are Upgrading from a Previous Release...

= Release Notes
Highlights new features, installation notes, bug fixes, and compatibility issues.

If You Are Using MATLAB for the First Time...

At the heart of MATLAB is a new language that you must learm before you can fully exploit its power. This
isn't as hard as it might sound; you can learn the basics of MATLAB very quickly. You will be rewarded
with high-productivity, high-creativity cormputing power that will change the way you waork,

If you are a first-time user, the best way to get started is to read thoroughly the Getting Started with
WATLAE tutorial with MATLAE open so you can follow along. The tutorial book comes with MATLAR and is
available in PDF and for purchase on the MathVWorks Web site.

If you don't want to take the time to read it thoroughly, here are links to the most important sections:

= What Is MATLAE?
An overview of the main features of MATLAB

= Matrices and Arrays
Hawe to enter matrices, use the colon (:) operator, and invake functions

= Graphics
Howe to plot data, annotate graphs, and work with images

= Programming
Hawe to use flow control statements and create scripts and functions

You should also watch the 7-minute Desktop and Cornrmand Window video tutarial to learn how to operate
the MATLAB desktop inteface. This is not a substitute for reading the above sections about the MATLAB
language, but will orient you to the development environment. There are many other dermos and video
tutarials you might find helpful a5 well.




Librerias de interés practico

he MathWorks - Technical Computing - An introduction to technical computing with MATLAE - Microsoft Internet Explorer

=& x|

Archivo  Edicion  Wer  Favoritos  Herramientas  Avuda

eﬁtrés - e - @ @ \'_;j pBquueda ‘Z":E-‘Favoritos @‘ D‘ir}' .,;,, “ - ._J ﬁ .ﬁ

Direccidn IE hktp: v, mathworks .comfapplications/tech_computing)

j Ir | Vinculos **

GDOgIC |Gv Ir +@ E’ A | ﬂ? Marcadores = mv @21? blogueados | “.?Corrector ortografico - |?g Traducir |v e

@Conﬁguracio’nv |@ @

Home | Select Country b | Contact Us | E store _ Search

) The MathWorks

Accelerating the pace of engineering and science

E N

"2 Contact sales
E E-mail this page
&b Print this page

R2006b

Available Sept, 2006
¥ Learn more
» Download now

= Create Account | Log In

Technical Computing Technical ComDUting

Main Page

Mathematical computation, analysis, visualization, and
algorithm development

Description
Demos and Webinars

User Stories

Training

Recommended

Products Free Seminar
Managing Risk with

Extreme Yalue Theary

MATLAB and companion toalboxes provide engineers, scientists,

Technical Literature mathematicians, and educatars with an environment for technical

News computing applications. These products serve a broad range of tasks and Copulas: & MATLAB
across a variety of industries from autornotive and electronics to Financial Case Study
Events industrial equiprnent and telecormmunications., new

¥ Learn more
Description Topics

The Power of Technical Computing with MATLABE
Crats Analysis and Exploration
Mathernatical algarithrns to Build On
Modeling and Sirmulation
Visualization and Image Processing
Programming and spplication Developrment

Upcoming Webinar
Introduction to MATLAB®E

new

¥ Reqister today

@ Free Technical Kit

-
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he Math¥orks - Control Design Solutions - rosoft Internet Explorer

Archiva  Edicion  Wer  Favoritos  Herramientas  Ayuda

entrés - O - @ @ \o_h|pBL’|squeda *Favoritos @| D}zv “:'_’_\r" - - J ﬂ .ﬁ

Direccion @ hitkps f v, mathworks, comfapplications) contr oldesign,

j Ir | Yinculos **

} The MathWorks

Accelerating the pace of engineering and science

L

E N

Control Design Main
Page

Description

Demos and Webinars
User Stories
Training

Recommended
Products

Technical Literature
News

Events

Control Design

Model-Based Design for control systems

Designers of embedded control systems rely on products from The
Mathworks to design and create software that is used in aerospace,
defense, automotive, industrial equipment, process control, and many
other applications. Using MathWarks products can reduce development
costs, decrease time-to-market, and improve quality. Learn how you can
meet your goals and set new standards on your next embedded control
systermn design project,

Description Topics
Model-Based Design
Modeling and Sirmulation
Contral Systern Software Design
Embedded Software Testing and Implementation

@Free Technical Kit

News and Events

(;OOSIC |Gv Ir + @ E‘ hd | i:? Marcadores= Fﬁg‘v 5321? blogqueados | %Corrector ortografica « |?éTraducir |v e

Home | Select Country b | ContactUs | B store _ Search

Create Account | Log In

"' Contact sales
E=1 E-mail this page
E Print this page

@ Configuracian ™ |@ @

R2006b

Available Sept. 2006
¥ Learn roore
» Download now

Free Seminar

Rapid Prototyping and
HIL Testing of Aerospace
and Defense Applications
Using Simulink

» Learn more

Upcoming Webinar
Hybrid Dynamic Systems
in Autornotive Control
Design new

¥ Register today

[&] Listo

-
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he MathWorks - Test & Measurement - Microsoft Internet Explorer

Herramienkas  Avyuda | a.

@Atrés - Q - @ @ \»_h pBL'lsqueda *Favoritos @‘ Efz' .,;, - - J ﬁ ‘5

Archivo  Edicidn  Yer  Favoritos

Direccién I@ http: f v, mathworks .com/applicationst_my

j Ir | Vinculas **

) The MathWorks

Accelerating the pace of engineering and science

L

E N

Test & Measurement
Main Page

Description

Demos and Webinars
User Stories
Training

Recommended
Products

Technical Literature
News

Events

GDOSIE Cl» Ir 4»@ E‘ hi | ¢ Marcadores~ Fﬂ‘v 5321? blogqueados | a.‘Eé'(Zorr'ector orbogrsfico = |?¢T-,Traducir ~

Home | Select Country b | ContactUs | B store _ Search

Test & Measurement

Hardware connectivity and data analysis for test and
measurement applications

The Mathworks Test & Measurement solution provides a complete set of
tools far test, data analysis and modeling, and presentation-guality
reports, all in a single environment.

Description Topics
Inteqrating Acquisition and Analysis
Interfacing with External Devices
Analyzing and Wisualizing Data
Ceveloping &lgorithms and Models
Presenting and Reporting Results

@Free Technical Kit

News and Events

@Configuracio’nv |@ <

-

Create Account | Log In

'@’ Contact sales
E E-mail this page
&) Print this page

R2006b

Available Sept. Z006
¥ Learn more
» Download now

Free Seminar
Implementing
Measurement and
Analysis Technigues
Using MATLABR

¥ Learn more

Recorded Webinar —
Ceploying an Application

Containing Data

Acquisition, Instrument

Contral and Data

Analysis

» Reqister to view now
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CEU

Universidad
San Pablo

’_ l_l_’_ ’_ |4 Internet




Librerias de interés practico

rosoft Internet Explorer

Archivo  Edicion  Wer Fawvoritos  Hetramientas  Awuda

-1

Que- O - 1x] B

pBUsqueda *Favoritos @l‘ Difzv “l_-\_;; - - J ﬁ ‘ﬁ

Direccidn IE http: f sy, mathwor ks, comyapplications Fin_modeling/

ﬂ Ir | winculas

Coogle |G~
) The MathWorks

Accelerating the pace of engineering and science

L

E N

AT e Gere Financial Modeling and Analysis

(P Financial modeling, analysis, and application deployment
Demos and Wehinars
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Recommended
Products

MATLAB, The MathWorks flagship product, provides a broad range of
capabilities to easily access and manipulate large data sets, quickly
develop new financial algorithrms, and automatically create the necessary
camponents to integrate new models into your existing systems. MATLAB
offers you the ability to develop and deploy new maodels quickly, giving
you a cormpetitive advantage.

Technical Literature
News

Events

Description Topics
Analyzing and Modeling Financial Data
Rapidly Deploying Financial Applications

uihy use MATLAR
Introduction to MATLAB in Finance

@ Free Technical Kit
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Financial Derivatives
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Model and analyze equity
and fixed-income
derivatives

¥ Learn more
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Financial Case Study
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Product List

By Category | Alphabetically

Products & Services
Main Page

Product List

New Products Show Product Descriptions

A MATLAB simulink
Product Family Product Family

MATLAR -

Product Overview

Third-Party Products
& Services

Purchase Products

L Sirnulink *
Online

Distributed Computing Toolbox
MATLAR ® Distributed Cormputing Engine Simulink © Report Generator

Simulink = Accelerator

oo Fixed-Point Modeling
Simulink ~ Fized Point

Cptimization Toolbox
Symbolic Math Toolbox

Event-Based Modeling
Stateflow

Partial Differential Equation Toolbox

. . . SimEvents™
Genetic Algorithrm and Direct Search

Toolbox

Physical Modeling
SimMechanics

SimPowerSysterns
SimDriveline

Statistics Toolbox

Meural Metwork Toolbox

Curve Fittina Toolbox SirmHydraulics™
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Toolbox

Statistics and Data Analysis
Statistics Toolbox

Meural Metwork Toolbox

Curve Fitting Toolbo:x

Spline Toolbox

Model-Based Calibration Toolbo:x

ontrol system Design and Analyiis
Control Systern Toolbox

Systemn Identification Toolbox

Fuzzy Logic Toolbox
Robust Control Toolbowx
Model Predictive Control Toolbox

&erospace Toolbox

Signal Processing and
Communications
Signal Processing Toolbox

Communications Toolbox

Filter Design Toolbox
Filter Diesign HOL Coder
Wavelet Toolbox
Fixed-Point Toolbox

BF Toolbox

Link for Code Composer Studio™

Link for MadelSim -

Link for Incisive -

Physical Modeling
SimMechanics

SimPowerSystems
SimDriveline

SimHydraulics™

Simulation Graphics
Wirtual Reality Toolbosx

Gauges Blockset

Control System Design and
Analysis
Simulink ~ Control Design

Simulink © Response Optimization

Simulink ™ Parameter Estirnation

Aerospace Blockset

Signal Processing and
Communications
Signal Processing Blockset

Communications Blockset

RF Blockset

Wideo and Image Processing Blockset

Code Generation

Real-Time Workshop ™

Real-Tirme Workshop ™ Emnbedded Coder
Stateflow ~ Coder

Simulink ® HOL Coder
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Computational Biology
Bininformnatics Toolbox

SimBiology™

Financial Modeling and Analysis
Financial Toolbox

Financial Derivatives Toolbox

GARCH Toolbox
Datafeed Toolbox

Fixed-Income Toolbox

Application Deployment
LTI OB G Hi

Excel Link

Application Deployment Targets
MATLAR -~ Builder for Excel -

MATLABE * Builder for MET

MATLAR - Builder for Java™

Database Connectivity and Report
Database Toolbox

ng

Q=R - e m i

Embedded Target for TI C2000™ DSP
Emmbedded Target for TI CE000™ DSP

yerification, ¥alidation, and
Testing
Link for Code Composer Studio™

Link for ModelSinm -
Simulink © Verification and Yalidation

SystemnTest
Link for TASKING®

Third-Party Products

4]

Third-party products and services that complement MATLAE and Simulink
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Bininformatics Toolbox
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Financial Derivatives Toolbox
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Datafeed Toolbox
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Application Deployment
MATLAR ® Compilsr
Excel Link

Application Deployment Targets
MATLAR ™ Builder for Excel”
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Embedded Targets

Embedded Target for Infineon C166°
Microcontrollers

Embedded Target for Motorola® HC12

Embedded Target for Motorala©
MPCEES

Embedded Target for TI C2000™ DSP
Embedded Target for TI C6000™ DSP
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Testing
Link for Code Composer Studio™
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CURSO de UTILIZACION
PRACTICA de MATLAB

Sesion 6

Carlos Oscar Sanchez Sorzano, Ph.D.
Madrid, July 17th 2006




Cronograma del curso

« Dia 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Dia 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

 Dia 3: Graficos bidimensionales. Graficos tridimensionales.

 Dia 4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

 Dia 5: Librerias de interés practico
 Dia 6: Interaccion de MATLAB con Office y Visual Basic
 Dia 7: Desarrollo de un proyecto
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Interaccion con Word

=& ]

File Edit Debug Deskiop Window Help
O @| 4 Ba B @Docuﬁ1enti Microsoft Word -|&] x|
Shartouts [#] How to Add |]5 File Edit Wew Insert Formak Tools  Table | Motebook i Wwindow Help  Adobe PDF  Acrobat Comments Type a question for help = X
»> natebood NSRS RT @ g9 Defelpuce -0 -[B]z u [ H-%-A- E
: @ @ ﬁ! Define Autolnit Cel
Define Calc Zone
Undefine Cells

Esto es un ejemplo de interaccion con Word

Purge Selected Qutput Cells

[t=0:0.01:1; Group Cells
plot(t,sin(pi*t)) ]|

Ungroup Cells

Hide Cell Markers

Toggle Graph Output For Cell

Evaluate Cel
Evaluate Calc Zone
Evaluate M-book.

Evaluate Loop. ..

Bring MATLAE bo Fronk

Motebook Options. ..

o 01 02 03 04 05 06 0OF 08 09 1

« ol

‘Startl BEEELEEIN |
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Deskiop  Window  Help

File Edit “iew Go Favorites
Help Navigator X @ wp | =1 | %
Contents | Indexl Searchl Demosl ) _ - ; |
- Title: I Motebook for Publishing to Word : Publizhing Results (Desktop Tools and Development Environ... ™
----- 2 Begin Here =

€% Release Motes

€ Installation

-6 MATLAE

#- @ Getting Started

i Exarnples

=B Desktop Tools and Development Environment
Startup and Shutdown

Desktop

Running Functions--Comrmand Window and History
Help for Using MATLAB

Workspace, Search Path, and File Operations
Editing and Debugging M-Files —
Tuning and Managing M-Files

Publishing Results

~Publishing to HTML, XML, LaTeX, Word, and P
Marking Up Text in Cells for Publishing
Publishing M-Files Using Cells
teboak far Publishing to YWard
Defining MATLAE Commands as Input Cells for
Evaluating MATLAE Cormmands with Notebook
Printing and Farmatting an M-Book

Configuring Motebook

MNaotebook Feature Reference

H-Source Control Interface

%51 Reference for Desktop Tools and Developrment
Examples

H Mathematics

Data Analysis

Desktop Tools and Develoy, t lE‘
Notebook for Publishing to Word

Motebook allows you to access the numertic computation and visualization software of
MATLAR from within the word processing enwironment, Microsoft Word. Using
Motebook, you can create a document, called an M-book, that contains text, MATLAB
comrmands, and the output from MATLAB commands.

1t Envir

‘fou can think of an M-hook as a record of an interactive MATLAB session annotated
with text, or as a document embedded with live MATLAB commands and output.
Matebook is useful far creating electronic ar printed records of MATLAB sessions, class
naotes, texthooks or technical reports. This section introduces basic MNotebook

capahilities:
+ Creating or Opening an M-Book
+ Entering MATLAE Corrmands in an W-Book
« Protecting the Integrity of Your Warkspace in M-Books

# Ensuring Data Consistency in M-Books

Note Motebook is available only on VWindows systems that have Microsoft
YWord installed. For supported versions of ¥Word, see Configuring Motebook.

Modifying Published QOutput “ia Preferences Creating or Opening an M-Book
1994-2006 The MathWWorks, Inc. « Terms of Use « Patents « Trademarks
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Interaccion ¢

on Powerpoint

File Edit Text Go Cell Tools Debug Desktop ‘Window Help

Mew

Qpen. .. Chrl+O
Open Selection Ctrl+D
Close Editor

Close SolucionDial _celdas.m  Chrl+iy

==l x|

A x

‘B e £ DR BRE DB | s o] BEOH&0
L x| % % 0,

ee the rapid code teration video, the publishing video, or help. X

de como se programa por celdas |

Save Chrl+35
Save As...

Save Al

Publish To HTML

Publish Ta

Souree Control

hacer con scripts

ejemplo es representar los datos
entre 1959 ¥ 1999

» HTML I

Irnpork Data. ..
Save Workspace As. ..

» ML
LaTex

‘Word Document

Set Path...
Preferences. ..

a.txt')

Page Setup...
Print... Chrl+F
Brint Seleckionm, ..

n_demanda(:,1);
n_demanda(:,14);

de la poblacion

1..\SolucionDial _celdas.m

2 ...Q_rechazo_selectivoz.m fen ke

3 ...RQ_rechazo_selectivo.m SIS R R T e

ion pohlacioni:,Z):

4 ,..stVARC_para_v_espera.m -

Exit MATLAE Chrl+G ncias
22 - plot(agnos_demanda, demanda anual, agnos_poblacion, poblacion anual¥®10j;
23 = legend|'Demanda anual (GWh)','Poblacidn anual (100 hab) ')
24
25 %% Interpolar la poblacidon anualmente entre 1959-1999
26 — poblacion_interpolada=interpl (agnos_poblacion, poblacion_anual, ...
27 agnos_demanda, 'spline');

28 - figure

29 - plot(agnos_demanda, dewmanda anual, agnos_demanda, poblacion interpolada®l0);
30 - legend|'Demanda anual (GWh)','Poblacion anual (100 hab) ')

| script
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Interaccion con Access

- ):MATLAB

File  Edit

Debug Desktop  Window  Help

=1 ]

D & I

Shortout

File Edit ‘Wiew Go Favorites Deskbop Window  Help

=10l x|

Help Mavigator

X

g

Contents | Indexl Searchl Demosl

------ @ Beygin Here

& Release Motes

¢ Installation

& MATLAB

& Excel Link

& MATLAB Builder for Excel

€ MATLAB Compiler

& MATLAB Report Generatar

€ MATLAB Weh Server

@ SimBiology

& Biinformatics Toolbox

& Communications Toolbox

& Contral System Toolbox

& Curve Fitting Toolhox

=-¢% Database Toolbo
Gettin ted

Examples

B visual Query Builder

[ Using Functions in the Database Toolbox

[B Functions - By Category

[ Functions - Alphabetical List

@ GUI Reference

[Z] Release Motes

T Printable Documentation (PDF)

& Product Page (Weh)

1#-¢% Filter Design Toolhox

& Fixed-Point Toolbox

% Fuzzy Logic Toolbox

&% GARCH Toolbox

&% Genetic Algorithm and Direct Search Toolbox

& Image Acquisition Toolhox

R T - P,

T M.

| v

-3 M

Title: I Getting Started (Database Toolbox)

Database Toolbox

Getting Started

YWhat |s the Database
Toolbox?

Systern Requirements

Setting Up a Data Source

Starting the Database Toolbox

LUser's Guide

Owerview of how databases connect to MATLAB®,
toolbox functions, the “isual Query Builder, major
features of the toolbox, and the expected
background for users of this product.

Supported platforms, MATLAB versions, databases,
drivers, S0L commands, data types, and related
products.

Before connecting to a database, set up the data
source for ODBC drivers or for JOBC drivers.

Start using functions or the Visual Query Builder
GUI, and learn how to get help for the product.

What |s the Database Toolbox?

1994-2006 The MathWoarks, Inc. « Terms of Use « Patents « Trademarks
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Interaccion con Access

- ):MATLAB

File Edit Debug Deskitop Window Help

D I

= File Edit Wiew Go Favorites Desktop Window Help

(=

0
— |Help Mavigator

X

Contents | Indexl Search I Demosl

- @ Begin Here

6% Release Motes

& Installation

-6 MATLAB

€ Excel Link

-6 MATLAB Builder for Excel
-6 MATLAB Compiler

-6 MATLAB Report Generator
-6 MATLAB Web Server

€ SimBiology

-6 Bininformatics Toolbox

@ Comrunications Toolbox
€ Control Systern Toolbox
-€# Curve Fitting Toolbox
=63 Database Toolbox

E| Getting Started

What |s the Database Toolbox?

Functions - Alphabetical List
GUI Reference

[ Release Motes

T Printable Documentation (PDF)

@ Product Page (Weh)

co B i P D Tl

R
Title: I Setting Up a Data Source & Getting Started (Database Toolbox) LI
Database Toolbox
Setting Up a Data Source
Before you can connect from the Database Toolbox to a database, you need to set up a
data source. A data source consists of data that you want the toolbox to access, and
infarmation about how to find the data, such as driver, directory, server, or network
narmes.
Instructions for setting up a data source depend on the type of database driver, ODBC
or JDBC:
+« ODBC — For MATLAB Windows platforms only, whose database resides on a
PC or on another systerm to which the PC is netwaorked via ODBC drivers. See
Setting Up a Data Source for ODBC Drivers.
+ JDBC — For MATLAE platforms that connect to a database via a JDBC driver.
See Setting Up a Data Source for JOBC Drivers,
For background information, see Drivers.
Structured Query Language (SQL)  Setting Up a Data Source for ODEC Drivers
1994-2006 The MathWarks, Inc. « Terns of Use « Patents « Trademarks
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File Edit Debug Desktop ‘Window Help

D Dﬂ | cXJ ‘ . 1 Cu |ﬁ ﬁ @ | @ |Current Diredory:IG:\Ceu\oficialesQDDS-QDDB\Curso FenosaiCurso'Programas

Shortcuts [2] How to Add (7] What's Mew

»» guerybuilder ) ¥isual Query Builder -0l =l

ke Query Display Help ~
Diata operation
(+ Select " Inzert |
Diata source Tahles Filcls

Excel Files - - -
MS Access Database J _I _I
dEASE Files

= [~ =

Advanced gquery options
= & Where... | Group by... | Having... | Order by ... |

(" Distinct | = | = =] | =

SGL statement

MATLAE workspace varizble

I Execute |

Diata

‘Wiorkspace variable Size Mermary (bytes)

Evolucion demanda 41x14 4592 -
Evolucion poblacion ExZ 96

agmos_demanda 41zl 328

agnos_poblacion Exl 48

demanda anual 41zl 328 LI
SR = S | ot A
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Yiew Go Favorites Desktop ‘Window Help

7 Help

File  Edit

Interaccion con Excel: Excel Link

Help Mavigator

x

Cortents | Indexl Searchl Demosl

-~ @ Begin Here
€ Release Notes
€% Installation

= Q Getting Started

=-Yhat |s Excel Link?
- Understanding the Environment
nstalling and Operating Excel Link
#-%hat the Functions Do
: ips and Reminders
- Examples
Using Excel Link
Functions - By Category
Functions - Alphabetical List
@ Error Messages and Troubleshooting
B Installed Files
[£) Release Motes
T Printable Docurnentation (PDF)

(5
WATLAE Builder for Exce
0 Getfing Stare
E| What Is MATLABE Builder for Excel®?

. “~How Does Excel Builder Work?
uilding a Deployable Application

- Exarnples

Graphical User Interface

@ Programming with MATLAE Builder for Excel
B Usage Examples

Function Wizard

Functions - Alphabetical List

Producing a COM Ohject from MATLAB
B Data Corwersion

Utility Likrary

Troubleshooting

- |5 M

Title: I ‘What |5 Excel Link? :: Gefting Started (Excel Link)

Excel Link
What Is Excel Link?

Understanding the Environment

manipulate data, Excel Link is powerful in its simplicity.

Excel Link is a software add-in that integrates Microsoft Excel and MATLAE in a Microsoft
Windows-hased computing environment. By connecting Excel and MATLAB, you can access the
nurerical, computational, and graphical power of MATLAB from Excel worksheet and macro
programming tools. Excel Link lets you exchange and synchronize data hetween the two environments.

Excel Link communicates hetween the Excel workspace and the MATLAB workspace. It positions
Excel as a front end to MATLAB. You use Excel Link functions from an Excel worksheet or macro, and
you never have to leave the Excel erwvironment. With a small number of functions to manage the link and

Microsoft EKxcel

[MATLAB and Microsaft Excel joined

by Exce

Excel

Excel workspace

s =

Link

Worksheet

’EC o

1

—_ |

b

&2

) Release Notes




Interaccion con Excel: Excel Link

==l

File Edit Wiew Go Favorites Desktop ‘Window Help
Help Mavigator b4
Cortents | Indexl Searchl Demosl

-

-~ 1@ Begin Here

€% Release Notes

@ Installation

-6 MATLAB

-4 Excel Link

- @ Getting Started

E-What Is Excel Link?

stalling and Operating Excel Link
System Requirements
Installing E i
iguring Excel to Work with Excel Lin

Caonnecting to an Existing MATLAB Session

- S Stopping Excel Link
What the i

ips and Reminders

44 Examples

5[ Using Excel Link

: [3 Functions - By Category

3 Functions - Alphabetical List

B Error Messages and Troubleshooting

B Installed Files

] Release Motes

T Printable Docurmentation (PDF)

@ Product Page (Weh)

€% MATLAE Builder for Excel

-5 MATLAB Cornpiler

€ MATLAE Report Generatar

€3 MATLABE Weh Server

€% SimBiology

€% Bioinformatics Toolbox

€ Communications Toolbox

€% Control System Toolbox

@ Curve Fitting Toolbox

€ Database Toolhox

- S M

Title: I Starting Excel Link :: Getting Started (Excel Link)

Excel Link

Starting Excel Link
Automatic Start

YWhen installed and configured according to the preceding instructions, Excel Link and MATLAB
automnatically start when you start Excel.

If you do not want Excel Link and MATLAE to start automatically when you start Excel, enter
=MLAutoStart ("no") in a worksheet cell. This function changes the initialization file so that Excel
Link and MATLAB no longer start automatically when you start Excel. See MLAutoStart in Function
Reference..

Manual Start

To start Excel Link and MATLAE manually from Excel, pull down the Tools menu and select Macro. In
the Macro Name/Reference box enter matlabinit and click Run. Watch for the MATLAB
Command Window button to appear on the taskbar. See matlabinit in Function Reference..

Canfiguring Excel to Work with Excel Link Connecting to an Existing MATLAE Session
1994-2006 The MathWorks, Inc. « Terms of Use « Patents » Tradernarks
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Interaccion con Excel: Excel Link

£ Microsoft Excel - Book1 ;Ii[ll

‘&) Fle Edt Miew Insert Format Tools Data Window Help  Adobe PDF Type a question for help -« - &8 X
NEHR G jme [ -0 B ZUEEEES % wME-- A B
m i

Al - 5
A E T ¢ T 5 [ £ T F | ¢ 2

‘Add-Ins available:

Analysis ToolPak ;I o
I analysis ToolPak - YEA
: Conditional Sum ‘Wizard el

Euro Currency Tools
V] For use with MATLAR

Internet Assistant YEA
[ Lookup Wizard
[ solver Add-in

=
=
]

[

Browse...

Automation, ..

FIEE

-]

rExcel Link 2.3 For use with MATLAE

Excel Link 2.3
Excel Add-In For connectivity to MATLAE
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Interaccion con Excel: Excel Builder

+):MATLAB =181 x|
File Edit Debug Desktop Window Help
D Dﬂ | cXJ ‘ . K3 | ﬁ ﬁ @ | @ |Current Diredory:IG:\Ceu\oficialesQDDS-QDDB\Curso FenosaiCurso'Programas LI J
Shaorteuts (2] How to Add  [2] What's hew
Fr mxltool
e «): MATLAE Builder o [=] ]

File Project Build Component Help

Froject File Build Statu

Add File |
# Project Files
Edit Eemove Clear

‘Startl YR




Interaccion con Excel: Excel Builder
b SEE

File Edit Wiew Go Favorites Desktop Window Help
Help Mavigator x - e | @ | 4
Cortents | Indexl Searchl Demosl . - - - ] |
- Title: I Creating & Project = Getting Started (MATLAB® Builder for ExcelE) &
-~ @ Begin Here =
N
€ Release Notes MATLAB® Builder for Excel® —

@ Installation . .
& MATLAB Creating a Project

? € Excel Link To use MATLAB Builder for Excel, you need to create a project. To do so:
Eﬂ@ MWATLAE Builder far Excel

= @ Getting Started

EI YWhat |5 MATLABE Builder for Excel®?
: ‘How Does Excel Builder Work?
wilding dl Deploygble Application Be sure to choose a supported compiler. See Supported Compilers.
ol & P ) ) 2. Enter the following MATLAB command at the command line.

‘Elements of an Excel Builder Project b

1. If you have not already done so, execute the following command in MATLAB:
mbuild -setup

‘Managing M-Files and MEX-Files mixltool
-Building a Project
Testing the Model The MATLAB Builder window appears.
Application Deployment
-Packaging and Distributing the Campanent ) MATLAB Builder
E)r(:&?clzISUser Interface Eile. Ero.ject Build  Compaonent Help .
Froject File rBuild Statu

Programmming with MATLAB Builder for Excel :
Usage Examples Al Eile |

@ Funct?on YWizard . . ® Project Files
B Functions - Alphabetical List

Producing a COM Ohject from MATLAB
Diata Cornversion

Utility Library

B Troubleshooting

[£) Release Motes

T Printable Documentation (PDF)

@ Product Page (Weh)

-4 MATLAE Compiler

& MATLAB Report Generator

€ MATLAB Weh Server

@ SimBiology

& Bininformatics Toolhox

: & Communications Toolbox x| -
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File Edit Wiew Go Favorites Desktop ‘Window Help

Interaccion con Visual Basic

==l

Help Mavigator

Cortents | Indexl Searchl Demosl

@ Begin Here -
&% Release Motes

Examples
[B) Desktop Tools and Development Enviranment

B 3-D visualization
B Creating Graphical User Interfaces (GUIs)
1#-[B) Functions - By Category

-S| M

Title: I Example - Running an M-File from Yisual Basic net :; COM and DDE Support 0Windows Only) (E... ™ |

----- [B) Functions - Alphabetical List L

----- [B) Handle Graphics Property Browser

[—ZI---@ External Interfaces

#-Importing and Exporting Data

~MATLAE Interface to Generic DLLs

-Calling C and Faortran Programs frorm MATLAB

~Creating © Language MEX-Files

~Creating Fortran MEX-Files

~Calling MATLAE from C and Faortran Programs

~Calling Java from MATLAE

~COM and DDE Support (Windows Only)

Introducing MATLAB COM Integration

Using MATLAE as an ActiveX Client

MATLABR COM Client Support

Additional COM Client Information

MWATLAE Automation Server Support

E-Examples of a MATLAB Automation Server

ample - Ru an Ii-File fram isuz ot

xample - Wiewing Methods from a Visual Basic.net Client

xample - Calling MATLAB from a YWeb Application

------ Example - Calling MATLAE from a C# Client =
o

4

External Interfaces

Example — Running an M-File from Visual Basic.net

This example calls an M-file function named solve bwp from a Yisual Basic client
application through a COM interface. It also plots a graph in a new MATLAB window

and performs a simple computation:

Dim MatLab As Chject
Dim Result iLs String
Dim MEeal(l, 3) Ais Double
Dim MImag(l, 3) is Double

MatLah = CreateChject ("Matlabh.hipplication™)

'Calling w-file from VB

“hssuming solve_bwvp exists at specified location
Fesult = MatLab.Execute ("cd d:'matlab)workibwp™)
Result = Matlab.Execute ("solve _hwvp")

'Executing other MATLAE commands

Fesult = MatLab.Execute ("surf (peaks)™)

Fesult = MatlLab.Execute("™a = [1 2 3 4; 5 6 7 8]™)
Fesult = MatlLabh.Execute("b = a + a ™)

"Bring matrix b into VB program
MatLab.GetFullMatrix ("b", "hase", MEeal, MImag)

Examples of a MATLAB
Automation Server

1994-2006 The MathWorks, Inc. « Terms of Use « Patents » Tradernarks

Example — “iewing Methods from a Visual
Basic.net Client
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&3 Release Notes
€% Installation
-6 MATLAE
- @ Getting Started
3 Examples
Desktop Tools and Development Environment
Mathernatics
@ Data Analysis
B Programming
E) Graphics
3D Wisualization
Creating Graphical User Interfaces (GUIs)
bl Functions - By Category
----- Functions - Alphabetical List
----- @ Handle Graphics Property Browser
Bis Interfs
Amporting and Exporting Data
MATLAR Interface to Generic DLLs
-Calling C and Fortran Programs from MATLAB
-Creating C Language MEX-Files
-Creating Fortran MEX-Files
-Calling MATLAB frarm C and Fortran Programs
Calling Java from MATLAB
COM and DDE Support (Windows Only)
SWeh Serices in MATLAB
“Serial Port /O
ig- Examples
#-[@) © and Fortran Functions - By Category
: C and Fortran Functions - Alphabetical List
[ Release Notes
T Printable Documentation (PDF)
------ @ Product Page (Weh)
1#-¢# Excel Link
€& MATLAB Builder for Excel
€ MATLAB Compiler

- |5 M

Title: I External Interfaces (External Interfaces)

External Interfaces

External Interfaces

|+

® o

MATLAB® provides interfaces to external routines written in other programming
languages, data that needs to be shared with external routines, clients or servers

cammunicating via Component Ohject Model (COM) or Dynamic Data Exchange (DDE),
and peripheral devices that communicate directly with MATLAB. Much of this interface

capability was formerly referred to under the title of the MATLAB Application Program

Interface, or AP

This section introduces the external interfaces that are available with MATLAB. It also

contains numerous C and Fortran examples that highlight this functionality. The topics

included are

Irnporting and Exporting Data

IMATLAE Interface to
Generic DLLs

Calling C and Fortran
Prograrms from MATLAB

Creating C Language
MEX:-Files

Creating Faortran MEX-Files

Calling MATLAB from C and
Fortran Programs

Calling Java from MATLAB

Describes techniques for importing data to and
exporting data from the MATLAB environment using
hAT-files.

Describes how to call functions in external, shared
.dll libraries from MATLAB.

Describes how to build C and Fortran subroutines
into callable MEX files.

Shows the components of a Fortran Mex-file and
provides specific examples of MEXfiles written in
Fartran.

Shows the components of Fortran MEX-file and
provides specific examples of MEXAiles written in
Fartran.

Discusses how to use the MATLAB engine library to
call MATLAB frorm C and Fortran programs.

Describes how to use the MATLAE interface to Java
classes and objects.
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Cronograma del curso

« Dia 1: Operaciones con matrices y vectores. Funciones de
libreria.

« Dia 2: Otros tipos de datos en MATLAB. Programacion en
MATLAB.

 Dia 3: Graficos bidimensionales. Graficos tridimensionales.

 Dia 4: Interfaces de usuario en MATLAB. Generacion de
programas autonomos

 Dia 5: Librerias de interés practico
* Dia 6: Interaccion de MATLAB con Office y Visual Basic
« Dia7: Desarrollo de un proyecto
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