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[ Original_Data <13:13 double>
1 2 3 4 5 6
1 00028 00452 03265 03007 12128
2 -0.0050 -0.0671 -0.1285 03923 0.9838 05059 | |
3 -00299 -0.2346 0.5/ 4 Interpolsted Data § == on
4 00752 -0.5260 14 File Edt View Inser Tools Desitop Window Help ~
5 -0.1373 -09150 20 03 dS | B RROOLAL- G| 0E nD
6 -0.2010 -1.3066 38
Data Refined using Cubic Interpolation
7 -0.2450 -1.5692 47
8 -02527 -1.6047 -4.9
9 -0.2228 -14063 -43
10 -01687 -1.0599 32
1 01100 -0.6879 -21
12 -0.0617 -0.3841 14
12’ -n n2a8 -N 1241 -N 5
< | 1 | N
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f &, Import - C:\Documents\MATLAB\EnergyData.txt == N
IMPORT VIEW
Pe) Column delimiters: Q
ab
e o =
DELIMITERS Import Data
: ‘ EnergyData‘tXt : ‘ Generate Script
A B C D E F Generate Function
EnergyData
Time Day Holiday Power Temperature WindDirection ‘WindSpeedMS
Datetime YTEXT  YNUMBER  YNUMBER ¥ NUMBER Y TEXT ¥ NUMBER i
1 [Time Day Holiday Power Temperature WindDirection WindSpeedMS ;
2 |1/1/2006 0:00 Sun 0 54.5448 MW |19 °F West 8.225536
3 |1/1/2006 1:00 Sun 0 52.3898 MW |18.85 °F West 8.761984
4 |1/1/2006 2:00 Sun 0 51.6344 MW |17.865 °F West 8.761984
5 |1/1/2006 3:00 Sun 0 51.5597 MW |17.28 °F West 7.197344
6 |1/1/2006 4:00 Sun 0 51.7148 MW |15.9182 °F West 7.733792
7 |1/1/2006 5:00 Sun 0 52.6898 MW |16.24 °F West 6.169152
8 |1/1/2006 6:00 Sun 0 55.341 MW 17.525 °F WNW 7.197344
9 |1/1/2006 7:00 Sun 0 57.9512 MW |17.235 °F WNW 7.733792
10 |1/1/2006 8:00 Sun 0 62.3844 MW |18.15 °F West 7.197344
11 |1/1/2006 9:00 Sun 0 66.2962 MW [19.3 °F West 5.677408
12 11/1/2006 10:00 |Sun o] 67.9479 MW 121.0316 °F West 5.677408 =

Kz MATLAB o2 Co Import Tool pliseely MATLAB () wlhkxs import > e Jls
3531 dawly Ledr ¢ 3 Sllaall Jo (652 U ol seript slisl Slegass

Curve Fitting lgie ;83 (Julail) dilee W i 0 lsaY) (e dand) amgy cilidasall (a3 Jal
Agadl) llarall g A pdand Allat dualy) Rigas lay) 3y dua JSA) 8 didl Tool
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#\ Curve Fitting Tool - EnergyPrediction

Coefficients (with 95% confidence bounds):
a0 = 91.99 (89.52, 94.96)

al=  -11.71 (-12.54,-10.89) 90
a2=  0.4614 (-0.2845, 1.207)

bl= 8,937 (-9.69, -8.1849)

b2=  -5.566 (-6.095, -5.038) 80

cl= 0.006221 (0.005093, 0.007349)

Power

[ -0,7534 (-0.8679, -0.6389) 70
w=0.2665 (0.262, 0.271)
60
Goodness of fit:
SSE: 3.336e+04

50
R-square: 0.8063

Adjusted R-square: 0.8049

RMSE: 5.708 4

60
40
Temperature

<« m J »

Table of Fits

[=]fEfE=]
File Fit View Tools Desktop Window Help | X
«~ &l RS OE s | BE RN =] w]}
| =
Fitname: Energy Fit Custom Equation N2 [¥] Auto fit
X data: :Hour ) z = f( |x Y ) Fit
Y data: :Tempefatute x| =[1 20 + al*cos(w*x) + bl*sin(w*x) + a2*c| Stop
Z data: fPowel X < i J \E}
Weights:  (none) v | Fit Options...
| Results =
General model: \
fx,y) =30 +a1%cos(w™x) +b1%sin(w*x)
+c1%y 2 + 2%y

20

25

Hour

ISVl el Sl 23] LY

? Figures - Surface Countour Plot

4.

a8

Fitting a surface to data with a custom model using MATLAB and Curve Fitting Toolbox.
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MATLAB alxil 3)ga
s A0 adg)  MathWorks®  Jié e sjigially sasdl  ylsadl e 2aell 2ag
aling) e LiSa Allg 4yl COUall iy 4S8 adga K3 s (hitps://www.mathworks.com
1t Dlgall 638 (MATLAB (e alailly 2yl
(Documentation) HE &t .1
fx @ (Functions and Code il ibdd JSi o cflojlly alsill .2

Examples)

= ® (Videos and Tutorials) dselxill Gilislly Gilagndl .3

Adhdal) chlaadl b damandl Jo bl A chusilly cailsilly claball 2d Al Slsal as
:&ua e ((Release)

LYl B 3 Sl A sl — 3 dlay) Toolboxes clsalyl =2 cilagdaill —1

Uia Cul o3¢d prerequisities ) jaall il 481K 4 de 05 Al ) say age el () Lia ogus
(sed BaS Aleliy Ao ju aliall o3 Al jaladd) Juadl san) lewds MATLAB dmay yiias Cus 558
gonay oy S lgaladinl Al Giladeil) )y a8 A5 Shdie "HELP sxcludy Sl
paball Jumdl e ety dgiala Jla (8 Gl B dadenlly dagydl amliall Gl Jlais,
AU Ay dua el B sl Aadiu) lecal A6 o ahadin) J8 Wl el mayy
dadxill aul S5 help

an) &5 dOC Liayf alasind (S Aol Jon Alialy dasedo Bac b e Jpemally Gl (apads dal o
Lalatl

3ol L) vie Tade o< 8 (Tutorials) daedeal) Gl e wsad) aladds Gl e Ganill of S
Simulink 5 MATLAB aai; dileiall (iU (e o€ 23e dpag) dila) cagigal) oy dulid)
.Toolboxes g

sial) el (ymny

Tutorials e Jsasll http://www.mathworks.com/academia/student center/tutorials/

Al Glagnd e Jsasll hitp: //www.mathworks.com/products/MATLAB Jvideos.html

Gla gl http://www.mathworks.com/company/events/webinars/index.html?id=&language=en

oyl de Glgaill el
MATLA Central culpally caldlall Jalal xdga sa 4 hitp://www.mathworks.com/MATL ABcentral/
285 Geadial) Cagaly JSLie (e LAY Gans dsalaill AEY) e 2l 22 g Gua File Exchange
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Lyl @laa)
oY) Cn e damapal) uaat Aie) B JS 8 o G danadl Cblaca) Gas B 03 (8 iy
o b elbd¥l maaa caaiiudl ae Jeliilly JSa) ccompatibility (a1 cilaasll ae 381530
saas L) Ablia) caadiuall Jee Jeudt ddlite <V lae b aolss dil) cdiludl cillaay) b bas,
L) &y GLaY) Gmny Ay calall Gilealsll o Laaly cildanall jpaais alyiads clibally asall leda) b
MATLAB J cillaayl ey Al ciblaa) i lagase o) o 2aa Jlas 3 Toolbox

Previous Releases

>

>

>

R2014b (Version
R2014a (“ersion
R2013b (Version
R2013a (“ersion
R2012b (‘“ersion
R2012a (Version
R2011b ("“ersion
R2011a (Version
RZ2010b (“ersion
RZ2010a (“ersion

4) -2 Oct2014
3)-6 Mar 2014

2)-5 Sep 2013

1)-7 Mar 2013

0)-11 Sep 2012
14) -1 Mar 2012
13)-1 Sep 2011
12) -8 Apr 2011
11)-3 Sep 2010
10)-5 Mar 2010

> R2009b (VWersion 7.9) - 4 Sep 2009

> R2009a (Version 7. 8) -6 Mar 2009
> R2008b (Wersion 7.7) -9 Oct 2008

* R2008a (VWersion 7 6) - 1 Mar 2008

NN N N N NN N NN DmoRomom

> R2007b (VWersion 7. .58) -1 Sep 2007

> R2007a (Wersion

=

4y -1 Mar 2007

Sl bl Byl e (S (R2015b laa) e MathWorks® 48,5 e Jaall s
http://www.mathworks.com/help/MATLAB/release-notes.html

5 ilSey s e was s Lo Glo ol dlly Ahi) chlaay) Jea cllhadl Sl g S|
Saaall @hlauay) 8 eladl e 4adla) &5 Ll toolboxes
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MATLAB daa Ju3
say 9 SN MathWorks® 28,5 adse ) Jedall A 0 MATLAB Zsay Jaesd aodaiad
&S5l dgaly oA 3)suall o4 hittp://www.mathworks.com

@ Unitec States » | ContactUs | HowToBuy | Se= athWork =

‘ MathWorks: | acceiersting the pace of engineering 2nd science

Create Account | Login

Products & Services Solutions Academia Support User Community Events

—
T

Accelerate Model Building, Consecutive N Essmms S

Simulations, and Data Visualization i View Display Diagram Simulation Analysis Code Tools Help

Explore Simulink 2014b % & -=- 'ﬁ <4 @ » (=
Leam more || sidemo_fuelsys | Enable Fast Restart |

® [—E]sfdem_ﬁ:dsvs >
8 — I

Latest News 4» MathWorks Connects to Hardware 16 Feb 2015

Products Events Training

Explore products for MATLAB, the language of Latest Release Trial Software
technical computing, and Simulink, for simulation
and Model-Based Design.

Featured Products

Parallel Computing Toolbox R20]4b

Computer Vision System Toolbox

Try MATLAB, Simulink,
and Other Products

: Major release of
Instrument Control Toolbox MATLAB and

Simulink, and updates

Simscape to 81 other products

HDL Coder
Simulink Real-Time

» Watch video

Polyspace Bug Finder and Code Prover

View all products or get trial software

Sty edaih oLl 3 Jaxs Tral Ggnd 35 e Jpumnl) dsall (a (o ciilnn e Amanll o8 ¢
gsall Garm Adlide N nes Aanadially dynapll lglin) Sanll sy Bnadl e e g SUSY)
I el ¢ 81 o s alal) candall e Bnaydl Ji55 sl e

GUldl 4 6 Lo rar Gady dagadl Glldl e s aag MATLAB R2012b alaall =i
aad Lgae AT Cald dils) MATLAB R2012b.part6 ..... MATLAB R2012b.partl

attachment

@ attachment 989850 12b 13a_2013-12-12  15/07/2014 403 AM  WinRAR ZIP archive TKB
@ MATLAB R2012b.partl 15/04/2014 2:04 AM  WinRAR archive 1,048,576 KB
@ MATLAB R2012b.part2 15/04/2014 2:06 AM ~ WinRAR archive 1,048,576 KB
@ MATLAB R2012b.part3 15/04/2014 2:08 AM ~ WinRAR archive 1,048,576 KB
@ MATLAB R2012b.partd 15/04/2014 211 AM WinRAR archive 1,048,576 KB
@ MATLAB R2012b.partd 15/04/2014 213 AM WinRAR archive 1,048,576 KB
@ MATLAB R2012b.partd 15/04/2014 214 AM~ WinRAR archive 237,631 KB
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shxin MATLAB R2012b.part6 1) MATLAB R2012b.part] bl leia (S hiia elis a5k
et (palas e Jsanll S attachement Cald) Jazia ¢li xic of MATLAB R2012b 4cu) alas

bugreport ; help

. bugreport 07/04/20159:23 PM  File folder

! help 07/04/20159:23 PM  File folder

o MATLAB R2012b 15/04/2014 9:01 AM  File folder
g attachment_989850_12b_13a_2013-12-12 15/07/2014 4:03 AM WinRAR ZIP archive TKB
g MATLAB R2012b.partl 15/04/2014 2:04 AM 'WinRAR archive 1,048,576 KB
g MATLAR R2012b.part2 15/04,/2014 2:06 AM  WinRAR archive 1,048,576 KB
@ MATLAB R2012b.part3 15/04/2014 2:08 AM WinRAR archive 1,048,576 KB
g MATLAB R2012b.partd 15/04/2014 2:11 AM 'WinRAR archive 1,048,576 KB
@ MATLABR R2012b.parts 15/04/2014 213 AM WinRAR archive 1,048,576 KB
g MATLAB R2012b.partd 15/04/2014 2:14 AM 'WinRAR archive 237,631 KB

setup 4t e Hlidss MATLAB R2012b alaall iy o8

1. archives 15/04/2014 9:00 AM  File folder

4. bin 15/04/2014 9:01 AM  File folder

. crack 15/04/2014 9:01 AM  File folder

L etc 15/04/2014 9:01 AM  File folder

. help 15/04/2014 9:01 AM  File folder

1 java 15/04/2014 9:01 AM  File folder

L osys 15/04/2014 9:01 AM  File folder

U utils 15/04/2014 9:01 AM  File folder
4 | activate 22/03/2011 9:11 PM  Configuration sett... 4 KB
& | autorun 16/06/2006 10:50 ...  Setup Information 1KB
E_EE install_guide 09/08/2012 5:22 PM  Foxit Reader PDF ... 5,699 KB
‘;1?] install_guide_ja_JP 06/08/2012 4:07 PM  Foxit Reader PDF ... 5,710 KB
|| installer_input 21/07/201212:42 ...  Text Document 10 KB
‘_, license 17/08/20126:43 AM  Text Document 77 KB
.| readme 21/07/201212:42 ...  Text Document 7KB

| ¥ setup 21/07/20127:22 AM  Application 191 KB |

.| version 23/08/20126:33 PM  Text Document 1KB
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Install MathWorks Software

This program will install MathWorks products on your computer. You may also be required to
activate your software.

@ Install using the Internet Connection Settings ]

() Install without using the Internet

MathWorks products are protected by patents (see www.mathworks.com/patents) and copyright
laws. By entering into the Software License Agreement that follows, you will also agree to
additional restrictions on your use of these programs. Any unauthorized use, repreduction, or
distribution may result in civil and criminal penalties.

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see

www.mathworks.com/trademarks for a list of additional trademarks. Other product or brand
names may be trademarks or registered trademarks of their respective holders.

N

MATLAB'

SSIMULINK?

R2012b

). MathWorks'

JAl & WS next il & Install without using the Internet il

Install MathWorks Software

This program will install MathWorks products on your computer. You may also be required to
activate your software.

" ©) Install using the Internet | Connection Settings

I @ Install without using the Internet I 1

MathWorks products are protected by patents (see www.mathworks.com/patents) and copyright
laws. By entering into the Software License Agreement that follows, you will also agree to
additional restrictions on your use of these programs. Any unautherized use, reproduction, or
distribution may result in civil and criminal penalties.

MATLAB and Simulink are registered trademarks of The MathWorks, Inc. Please see
www.mathworks.com/trademarks for a list of additional trademarks. Other product or brand
names may be trademarks or registered trademarks of their respective holders.

N>

\ =

SSIMULINK!

R2012b

. MathWorks:

A yes il Do you accept the terms of the license agreement? _le  gqiat dgaly jelain
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The MathWorks, Inc. Software License Agreement
IMPORTANT NOTICE

READ THE TERMS AND CONDITIONS OF YOUR LICENSE AGREEMENT CAREFULLY BEFORE COPYING, INSTALLING, OR
USING THE PROGRAMS OR DOCUMENTATION.

THE LICENSE AGREEMENT TOGETHER WITH ANY APPLICABLE ADDENDUM REPRESENTS THE ENTIRE AGREEMENT
BETWEEN YOU (THE "LICENSEE") AND THE MATHWORKS, INC. ("MATHWORKS") CONCERNING THE PROGRAM(S) AND
DOCUMENTATION.

BY COPYING, INSTALLING, OR USING THE PROGRAMS AND DOCUMENTATION, YOU ACCEPT THE TERMS OF THIS
AGREEMENT. IF YOU ARE NOT WILLING TO DO SO, DO NOT COPY, INSTALL, OR USE THE PROGRAMS AND
DOCUMENTATION. 1 =

Do you accept the terms of the license agreement? | @ Yes | " No

e EETEE ) Mahorks

| have the File Installation Key for my license jial (i dlil) dgalsl) claldl jelais

Provide File Installation Key

@ I have the File Installation Key for my license: MATL-A-B. "
. SSIMULINK

R2012b

() I do not have the File Installation Key. Help me with the next steps.

You may have received a File Installation Key from the MathWorks Web site or from your license
administrator.

) MathWorks*

\

oo Tialy JSa 6 LS 23809-26556-08469-31324 : il Lulall ) Jiall Garm pn o

next
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Provide File Installation Key

@ I have the File Installation Key for my license:

SSIMULINK!

R2012b

123809-26556-08469-31324
() I do not have the File Installation Key. Help me with the next steps.

You may have received a File Installation Key from the MathWorks Web site or from your license
administrator.

Nes> ) MathWorks:

I dealsl clalal jeluin

==

Choose installation type

@ Typical MMTLAB : .
SSIMULINK

Install all your licensed products using default settings.
R2012b

() Custom
Specify all installation options:

® Products
@ Shortcuts

Nex e T

next le sl & Custom Lol o8
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= e
Choose installation type
@ Typical MA ‘LAB. 9
. ; ; SSIMULINK
Install all your licensed products using default settings.
R2012b

n @ Custom

Specify all installation options:

@ Products
@ Shortcuts

Nex ) MathWorks

Joill alae paai sk a sshaall 2y A0l dgalsl) cloll el

| = X

Specify installation folder

Enter the full path to the installation folder: M§I1LAB.

— f | SSIMULINK?
|WIC:\Program Files\MATLAB\R2012b | | Browse..

SR eSS R2012b

n Restore Default Folder ]

Space available: 64,319 MB Space required: 0 MB

EETEE ) Matorks

OSIC sl alaiind Juady (il alae Gas Aol Jsl Jal€l Hladl) aaas @lie Callas dgalsl
Al Agalsl) clolel eliins next laxual &5 .Browse 3k e luall 5t (Say (adill s el
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Select products to install:

NATLAB
O] Product I\{—/\%XIMULINK’

R2012b

MATLAE Distributed Computing Server 6.1
MATLAE 8.0

Simulink 8.0

Aerospace Blockset 310

Aerospace Toelbox 210

[ | »

Bicinformatics Toolbox 4.2

Communications System Toolbox 5.3

Computer Vision System Toolbox 5.1
Control System Teolbox 9.4

Curve Fitting Toolbox 3.3

Data Acquisition Toolbox 3.2
Database Toolbox 4.0

IISISHSHSHSHSISHS|SHSISHES

Space available: 27 318 ME Space required: 7,648 MB

| MathWorks

JS) magy LS MATLAB Distributed Computing Server 6.1 jlaal ¢l .8

Select products to install:
D Dot SSIMULINK®
[7] | License Manager11.9
B MATLAB Distributed Computing Server 6.1 R2012b
MATLAB 8.0
Simulink 8.0
Aerospace Blockset 3.10
Aerospace Toolbox 2.10

Bicinformatics Toolbox 4.2

Communications System Toolbox 5.3

Computer Vision System Toolbox 5.1
Control System Toolbox 9.4

Curve Fitting Toolbox 3.3

Data Acquisition Toolbox 3.2
Database Toclbox 4.0

IISHISHESHSHESHSHESIHESIESIES

Space available: 27,318 MB

Nt

Space required: 7,648 MB

ETEE ) MahWorks

ials shorteuts cihlaial sy & bas of elie il dgals clelel jediiu next e il &
Start Menu & ;.Y Qi< 5 desktop Sl mhad (e Hlaia) aai of a3 ol oSy dpmaylly
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= RCTN IO
Select desired installation options
Add MATLAB shortcuts to MATIAB .
Desktop SSIMULINK
R2012b

Programs folder on the Start menu

.'- MathWorks:

TS BT
\

Lmayall Jpyo e Install sl cdyyall jal o Uae) elie (allas Al 3000 dgalgl clalel jediin

Confirm your installation settings:

Simulink Coder 8.3 MATLAB
Simulink Centrol Design 3.6 C‘SIMULINK'

Simulink Design Optimization 2.2
Simulink Design Verifier 2.3 R2012b
Simulink Fixed Point 7.2

Simulink PLC Coder1.4

Simulink Report Generator 3.13
Simulink Verification and Validation 3.4
Spreadsheet Link EX3.1.6

Stateflow 8.0

Statistics Toolbox 8.1

Symbolic Math Toolbox 5.9

System Identification Toolbox 8.1
SystemTest 2.6.4

Vehicle Network Toolbox 1.7

Wavelet Toolbox 4.10

xPC Target 5.3

xPC Target Embedded Option 5.3

EETEE ) Matiorks

delu caai gy Mon oS iy Qllay oyl o ) sl sy G oJill e e lgil) o
next sal cidull dealsh clelal jelain

-26-



MATLAB for Numerical Computing—Ch1

Your installation may require additional configuration steps.

MATLAB

. . . iler -
1, The fellowing products require a supperted compiler MIMULINK¢

»

MATLAE Compiler 4,18 R2012b
| | MATLAB Builder NE4.1.2
MATLAE Builder JA 2.2.5
MATLAB Builder EX 2.3
Stateflow 8.0

Simulink Coder 8.3

*PC Target 5.3

MATLAB Coder 2.3

2, Sirnulink requires a C compiler for simulation acceleration, model reference, and MATLAB
Function Block capabilities. It is recommended that you install a supported compiler on your
rachine.

3. To accelerate computations with the following products, a suppoerted compiler is required:

SimBiology 4.2

) MathWorks

(el aladsa) e 1ol €5 o)) Jamitil pe Alls 8 cdonapl) Joadd elia allay A dgalgl) edain &
next ;i)

= |F=] x|l

Installation is complete.

Activate MATLAB l\C/}IS/\IVII;/IULiNK'
R2012b

Note: You will not be able to use MATLAB until you activate the software.

See the Help to learn more about activation.

Nt

) MathWorks

I dgalsl clalal jeluin
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Activate MathWorks Software

MATLAB

Activation is a process that verifies licensed use of MathWorks products. This process validates the X SIMULINK.
license and ensures that it is not used on more systems than allowed by the license option you - Y N
have acquired.

R2012b

H @ Activate automatically using the Internet (recommended) Cennection Settings

() Activate manually without the Internet

) MathWorks
\

next e lacal 2 Activate manually without using the Internet il

Activate MathWorks Software

MATLAB

Activation is a process that verifies licensed use of MathWorks products. This process validates the ‘SIMULI .
license and ensures that it is not used on more systems than allowed by the license option you - ALV RS 2 I ‘]K
have acquired. A ; \

R2012b

() Activate automatically using the Internet (recommended) | Connection Settings '

I @) Activate manually without the Internet I

Nec>

\ —

Enter the full path to your license file, including the = laal .8 20Ul deall) EANEEVIN

) MathWorks:

file name
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Activate without an Internet connection

@ Enter the full path to your license file, including the file name: (\SIMULINK’

| pome

(7) Ido not have a license file. Help me with the next steps.

) MathWorks

.

Asdll s crack alaall Geca agasell 'MATLAB2012b std.dat’ Calall daayll Joadll aag
MATLAB R2012b

Oe &5 (s i3l alae st Sl b olid) o oM Jlual) ) SalS crack  alae fw Juady
Jal 4 WS 'MATLAB2012b_std.dat’ calall yialy JalSl) jluall oy o8 browse 3y

=Bl =] S|

Activate without an Internet connection

MATLAB

@ Enter the full path to your license filg, including the file name: J\/SIMULINK’

C:\Program Files\MATLAB\R2012b\crack\matlab2012b_std.dat Y i

() Ido not have a license file. Help me with the next steps.

ot ) MathWorks

Jural o lel e AVl 4000 Lealsd) Gl el

-29-



MATLAB for Numerical Computing—Ch1

)

Activation is complete. I l I ,LAB_
SSIMULINK®
R2012b

) MathWorks'

i 5ym g3 Cilal) (e dmge 4li) ony Cile dagy Asmandl A3 6 oUndY) (may dgagl Aag
aaall At inCludes 4wl alas 4iaay aaall =34 help alaall sl attachement ga Yl Laxca
localnav e cale 2ai SCHPES daul alas diaay laall < Product aeul alas 4iacag

05Ss g helplincludes\product\scripts  awss @bl jlaal) ) eJoyall alaa ) calall s Zensy o8
asa ) el JaiS) a8
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MATLAB 4y dhalanl) dgalsl agd
Slo Ofie LED ay Ay Lmand Jaadi vie (MATLABL dpblasll dgaldl e Copeily (V) a5in
540 A3 s Gl e sl ogyluall mouse sl 3 CiSal s e sass sall AU L)
'Open i wd' jlials aadl )3l Jaia

I dgalsl clalal jeluin

New Variable Analyze Code o] Preferences
'{IE' - [y Find Files. I&l EI = L Anay: L=} E @ @ £ Community
= [ open variable v k> Run and Tme [ set Path
New New Open || Compare import  Save — Simulink  Layout Help = Request Support
Script v - Data Workspace [/ ClearWorkspace v [ Clear Commands +  Library v = Paralel v o

FILE | VARIABLE | CODE | SIMULINK | ENVIRONMENT | RESDURCES |
= EH L » C v Users ¥ Simen » MATLAB v 0

Current Folder @
Name « Name = Value 5 M Max

O] m v

Command Histery ®

= 09/05/2015 4:49 PM --%

Details &3

OVR

by Al gl adl f (R2012b ay dlall sl (e haal das aladiud Jla 8 daadl
) Ao ALl Agaldll Lchlaay) A8S 8 Lald 8 Al ehall oS0 HlelaYl (s cadlayl

A 8 gaally Anmsa (s Annady e hal duad
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"'\0 Search Documentation

EII:IL:' 4 [ FinaFies & E iz New Variable |5 Analyze Code @ % (@) Preferences @ G Commnity

New MNew Open | Compare mport EE Open varbie ~ € fun anc Tne L SH 3 setean Hep = Request Support 5' TOOlStI‘i

sopt v v ‘n- mﬁmmv‘.mm-‘m‘v =L Paralel ¥ |- p
FILE | VARIABLE CODE | SIMULINK | ENVIRGNMENT | RESCURCES

= (53 L » G Users b Simon b Documents » MATLAB P
Current Folder ® | | Command Window @ Workspace ®
Name S >> Name Value Min Max
3-Workspace
1-Current Folder
2-Command Window
Command History ®

%-- 17/01/2015 6:50 PM --%
%-- 17/01/2015 6:56 PM --%
4-Command HiStOI’y < I 17/01/2015 6:59 PM --%
o-- 28/01/2015 2:18 PM --%
~%-- 13/02/2015 3:37 PM --%
~%-- 13/02/2015 4:27 PM --%
~%-- 13/02/2015 7:56 PM --%
~%-- 14/02/2015 11:08 PM --%
%-- 14/02/2015 11:45 PM --%

B

Details
Ready OVR

sl aren (A8 & Cua MATLABL ddlaial) clilall aes a2y a5 Current Folder .1
Jaadl Hliadd (i @lldg dmeydl daleidl am 5 @SV Jie Galsh a1 @ilildly cscripts
AN
Current Folder ®
1 Name ~
|| 1stlab.asv

a 1stlab.m

@ ber.m

fﬂ ber_montecarlo.m
@ Okba Mouhammed Simon LABL.docx

xe output z Al input Jaall (el 8280 el Je 33Ul »2a Jaxi Command Window .2
-4dbaLll Functions a3l S Commands cilexill dan
+Jls
Al Saall palsall e ¢ JSED LS ¢ abatiul sl enter haal & 5380 2 (e help (oS
ledsa Bac e
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Command Window @
>> help B
HELP topics: n
matlabxl\matlabx - MATLAB Builder EX
matlab\demos - Examples.
matlab\graph2d - Two dimensional graphs.
matlab\graph3d - Three dimensional graphs.
matlab\graphics - Handle Graphics.
matlab\plottools - Graphical plot editing tools
matlab\scribe - Annotation and Plot Editing.
matlab\specgraph - Specialized graphs.
matlabluitools - Graphical user interface components and to
toolbox\local - General preferences and configuration inforr
matlab\optimfun - Optimization and root finding.
matlab\codetools - Commands for creating and debugging cc
matlab\datafun - Data analysis and Fourier transforms.
matlab\datamanager - (No table of contents file)
matlab\datatypes - Data types and structures.
matlab\elfun - Elementary math functions.
matlab\elmat - Elementary matrices and matrix manipulatic

fx matlabhfunfun - Function functions and ODE solvers. : -
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command WiNdow (jaca sekay o)) (53 WOrkSpace ‘jaa jebs Jsatiall off Jaadis
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4\ MATLAB R2012b = =
I - cr cocmericn o
Eﬂj 5 =] rariee & E Uz, New Variable | Analyze Code (28] @ {8 Freferences @ 25 communty
- {1 Open Variabie = {5 Run and Time (5} set Patn
New MNew Open [{*|Compare Import Save Simulink  Layout Help = Request Support
Serpt v = Data Workspace (%7 ClearWorkspace ~ [’ Clear Commands ~ v i Parallel = -
FILE i VARIABLE i CODE | SIMULINK | ENVIRONMENT i RESOURCES |
e (55 L » C v Users b Simon » Documents » MATLAB ~lp
Current Folder & | Command Window @ | | Workspace @
Mame = >> x=6 Name = Value Min  Max
Hx 6 6 8
xX= Hy 1 1 1
6
> y=1,
i >>
Command History @
= %-- 02/03/2015 2:51 PM %
- %-- 02/03/2015 8:46 PM —%
~%-- 02/03/2015 8:49 PM —%
-%-- 02/03/2015 8:50 PM --%
=-%-- 02/03/2015 8:59 PM —-%
L x=6
Al
Details ~
[OVR_

daded 3yl e bt Command Window (ea sasagell clabailly ULl as mase ol @
Workspace Jeall ¢l (e lgane o3 ¥ <Nl W cle

Jla

enter 5 daldsill oda (e )l 4d 2l help cle e ozl

Sl 30 e dareal ) g 8 LS

= @ =

4\ MATLAB R2012b
HE LB @ISaar‘El’\ Docuraentation pE

HOME
New Variable A Code o Prefe 2
e L R Lg Anayzo B 8= B) g conmuney
- Li Open variable - { Run and Time (5 Set Path
New MNew Open [{°|Compare Import  Save = Simulink  Layout Help = Request Support
Script v - Data Workspace (7, Clear Workspace ~ | Clear Commands ~  Library ~ G Paralel = -
FILE 1} VARIABLE CODE | SIMULINK | ENVIRONMENT RESOURCES |
> EF » C: v Users ¥ Simon b Documents » MATLAB P
Current Folder & | Command Window @ | | Workspace [©]
Mame = Jx == Mame = Value Min  Max
Command History O]
%-- 02/03/2015 9:05 PM --%
Details o

A LAY el
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\ MATLAB R20120 e | O
T YT Y1) P
New Variable Analyze Code e Preferences (o
C R e = Lz C=/ == @ gy communy
= £ Open Variabie ~ &> Run and Time (3 setpath
New MNew Open (L|compare Import  Save d Stk nyout Hel = Request Support
Serpt ~ Data {2 Clear ~ [ clear ~  Library ~  =id Parallel v ~
Fue vaRIASLE cobe | smwuunk ENvIRONMENT Resources

= Ea » Ci » Users » Simon » Documents » MATLAE -2

Current Folder @ [S]
Clear Command Window

hlamepy Jx == Min Max
Select Al Cerl-A
Find... Ctr+F
Print... Ctr+p
Page Setup.
- Minimize
O Maximize Ctrl+ShiftsM
Undock Ctrl+Shift+U

Comman d History ®

%-- 02/03/2015 9:05 PM --%

=
.clear command window ;i
Jal (e Ctrl +C alaziul 5 EsC ) aladind (Ko command window (s 4,U<0) xic o
(used for clear command line) Il jlaull eca dadeil) o EsC =
.command line J ;e 2w Hhw ) JEY) AW Adeall e g yall Ctri+C =

(used for Quit current operation and return control to the command line)

e Jganll Jal (e command Window (raca 3sasall £(X) eyl e hacall Ladd oSy @
@M).m Cyania B g gall @\)ﬂ\ Jss help 3acliw

Command Window >

Jx >>

Search for functions Fe

Categories
&= MATLAB
&= Language Fundamentals
= Mathematics
& Graphics
&= Programming Scripts and Functions
= Data and File Management
&= GUI Building
= Advanced Software Development -
All installed products

[m] »

¢ua Documentation 5 Help e Jgaall L command window e saliu) (Say o
Documentation 35l acxi MATLAB w5 aaes ()
oAl Jaall Cua e Juate JSG l8l) Caagil FEIN| sl ahaanny A e ddigall Glilel panats
cele DU (sadll) 2l ) calling syntax
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(s dOC dalail) aladin) (Say function documentation e (g5iat dliadia 338U x% Ja) (1a
J&i) Je command window )

doc mean

8 25 command window & sl aul 4ES (Say caolil) Jsa hint ayssis sacbue paye dal s
Lol J<al e Uy o) Jas @liie)ly dal e usd

mean{
o .- - v . -
ALl Aolaall 2y Bude Baclua ad Ao
- » H . . - - . s . e
Sl g Je command window (eca help daalat aladsin) dulely S LS
e Pxy
help mean
€« - C [0 wwwmathworks.com/help/matlab/release-notes.htm#R2012b w e =
Documentation Search R2015a Documentation Doc tion ~ | Q
= CONTENTS Close § Trial Software § Product Updates
< All Products - New Features, Bug Fixes, Compatibility Considerations expand all
<MATLAB o Desktop
v Toaolstrip that replaces menus and toolbars in MATLAB Desktop
Release Notes for MATLAB L-) New MATLAB Desktop (5 min, 3 sec)
220154 4\ MATLAB R2012b ===
R2014b
R2014a MNew Variable Analyze Code e Preferences
G 2d O Qe & 3 B 2 & @ & @
R2013b L[4 Open Variable + ﬁsﬁm
New New Open cnque Import  Save Simulink ~ Layout
R2013a i D spac Par:
R2012b FILE
Deskiop < 55 L v H: v Documents b MATLAB - o
Searching and navigation + The Toolstrip contains components that were previously available in menus, toolbars, and the Start button. Tabs such as Home, Plots, Apps, Editor, and Variable, group
Fontsize in Help browser and Web functionality to support common tasks.
browser
+ The Apps tab contains a gallery of apps from the MATLAB family of products. You also can install your own apps, which appear in the apps gallery.
In-product access to online
documentation +  The quick access toolbar contains frequently used options such as cut, copy, paste. The quick access toolbar is customizable; you can add items from tabs or from command
Searches using the doc command shortcuts you create. You can also change the position of the toolbar on the Desktop.
Improved rendering in Help browser
and Web browser
Language and Programming +  The current folder toolbar enables you to control the current working directory. The location and the controls available are customizable
Mathematics &> an
H: » D ts b MATLAE » -
Data Import and Export = : peuments o

The Search Documentation box enables you to search the documentation for functions and other topics of interest.

R2012a

Gampatinility Sucmany = | — S
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v R2012b
New Features, Bug Fixes, Compatibility Considerations expand all

Desktop

» Toolstrip that replaces menus and toolbars in MATLAB Desktop

» Apps gallery that presents apps from the MATLAB product family

» Single-file application packaging as a MATLAB App Installer file for inclusion in the apps gallery
* Redesigned Help with improved browsing, searching, and filtering Foy

» Viewing of multiple documentation pages simultaneously with tabbed browsing

» Suggested corrections for mistyped functions and variables in the Command Window
» Fulkscreen view mode on Mac operating systems

» Changes to -nojvm startup option on Mac

» Tabs in MATLAB Web browser

* Direct access to run configurations from the Run button £y

» Multiple vector creation from single selection in Variables editor

Language and Programming
» Abstract aftribute for declaring MATLAB classes as abstract
» Diagnostic message improvements when attempting to create an instance of an abstract class

» Handle and dynamicprops do notsupport the empty static method /A

¥ Switch uses eq to compare enumerations Ay
¥ Cannot specify property attributes muiltiple times /L\. -

* Discontinued compiler support for building MEX-files Ay

ool dall (lgiad lginet gy ) CVatall oLl e 338U o2 8 23 Workspace .3
Guh oo el JLAI 8 LS Lpcalaind (S Aulin) chal ila) (Max (s,S) dadl (Min
(Name, Value, ..., Max) a5 @hball jelaid cdagylll Je Juad) 3L asial)

4\ MATLAB R2012b —
- 2k & o B ) e 2 @) sorch Documentation pﬂ

E5 0 e A [ 8w venee | Analyze Code x| [T @rerrences | (D) oo

= > open variable ~ {7 Run and Time. [ setPath
New Mew Open |i°|Compare Import  Save s Simulink ~ Layout Help = Request Support
pt v - Data [/7 Clear ~ [ clear ~  Library ~  -CJParallel -~
Fie I VARMBLE I cooe [ smaung | T 1
= = T 3 L » G o» Users » Simon b Documents b MATLAB -
Current Folder @  Command Window
Name -+ Jx >> Value Min T
v | Value
Size
Bytes
Class
V| Min
V| Max
Range
Mean
Median
Mode ———
Command History . @]
%-- 02/03/2015 9:05 PM --% Std

Details ~

Sl Jial) il e

enter A z=2 i<l command window (jaa
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Command Window ® | | Workspace O]
>>z1 =[2 45 100] Name = Value Size Min Mazx
Ha [2451... 1x4 2 100

zl=
2 4 5 100

fi >>

4 Lsclear workspace LA (5yk e Workspace (paa 4djmall C¥gatiall e Sy LS @
Sall gl
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E = el ey — g = |

4\ MATLAE R2012b

HONE
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G DD e & 3 % s s =5 & @ g oy
— L} Open Variable ~ {7 Run and Time: [} Set Path
New New Open |I|Compare mport  Save S Smuink Layout Hel = Requsst Support
Script  ~ - Data £z Clear ~  [Z# Clear ~  Library ~ =g Parallel ~ -
FiLE 1 VARIABLE | CoDE | simuLin | 1 RESOURCES |
@ = [T 5 L > G » Users b Simon b Documen s > MATLAB - o
Current Folder @ | | Comman d Window: @ o P~
ew trl
Name < Jx == Value
Save Ctri+s
Clear Workspace
Refresh F5
Choose Columns »
Sort By »
Paste CHrlev
Select All ChrieA
Print... Crrl+P
Page Setup...
Command History ST,
o, N
Yo-- 02/03/2015 9:05F o maximize  curleshift=
# Undock Crl+Shift+U
x Close Crrl-W
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4\ MATLAR R2012b =
R 0] - rch Documen tation TE

5‘}, 9 [ e Fies & E [z, Newr Variable | Analyze Code l% @ (G} Preferences. @ oy —

= [t} Open Variable ~ {7 Run and Time [ SetPath
Script v - Data ‘Workspace L'/ ClearWorkspace ~ (/7 Clear Commands ~  Library ~ - Parallel
FILE ‘ VARIABLE | CODE | SIMULINK | r
== E 3 L » G » Users b Simon » Documen ts » MATLAB L
Current Folder ® | | Comman d Window
Name = fr >
Training
Check for Updat
Get Product Trial
Licensin g >
Terms of U
Patent
About MATLAB
Command History [C]
%-- 02/03/2015 9:05 PM --%
Details ~
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1
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Lz1=[2 4 Find... Ctri+F
f%%—— 18-M Print... Crl+P
Page Setup
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7 Undock Ctrl+Shift+L
> Close Crl+W
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4\ MATLAB R2012b [a]@]| =]
= " Search Documentation P
=3 2. New Variable Analyze Code oE Pref (o
G o2 3 [ Find Files & Ha t‘%" o Ly Anaiyze 82 [ Qeeeeme= Sy (3)
o £ Open Variable v {7 Run and Time : [l setPath "
New New Open LiaJConpare Iimport Sa e = ) Simulink  Layout Community Help
| FILE ‘ VARIABLE l CODE tS(MULINK] ENVIRONMENT { RESOURCES h
<E = EE L » H » Documents » MATLAB » v | R

Cia (e Version 8 dul) daul 4 MATLAB _le cia all edbasill aaf gaa] ToOISHD e
¢ Al Geda Al aibaddl o Jsasll MATLAB d sap0al) 46kl il g8 dae ) JSS
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.‘gu\ Jardl Hluay oSanl) ol il 3l current folder Ly,i .b

F»EE
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&Il e Liia g Al alddl e diadll aadiuadl =iy Search Documentation box .c
ilagleilly

Search Documentation o
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daaa !l Ahleylly cladedl) 2aw Ja) e Code o

Simulink il&a Jl Jgasl Ja) (e Simulink e

b ali (g0 dasapll J5 yuas Jal (e preferences s Layout e g4ias Environment e
Bla) cdanag badll go8 Sl (ayall Aaldd) clalac¥) dasia Anbal) Agalgall (paa daye o
o5 Glagdadll 5 C¥sanall ol

Al adge o Juat¥) Ml iy help e (g4ia% Resources e

€ - C | [B www.mathworks.com/help/matlab/release-notes html#R2012b
Documentation Search R2015a Documentation
= CONTENTS Close § Trial Software § Product Updates
< All Products = New Features, Bug Fixes, Compatibility Considerations expand &l
<MATLAB o Desktop
v Toaolstrip that replaces menus and toolbars in MATLAB Desktop
Release Notes for MATLAB L-) New MATLAB Desktop (5 min, 3 sec)
R2015a 4\ MATLAB R2012b =1
© z
R2014a I%I MNew Variable Analyze Code o) Preferences.
R i T ar , 2 & @ & @
R2013b e Now O a [ Open Variable ~ [ Set Path
en Compare  Import  Save
R2013a . L P
R2012b FILE
Desktop <A = G L v H:» |Documents b MATLAB - p
Searching and navigation * The Toolstrip contains components that were previously available in menus, toolbars, and the Start button. Tabs such as Home, Plots, Apps, Editor, and Variable, group
Fontsize in Help browser and Web functionality to support common tasks.
browser

The Apps tab contains a gallery of apps from the MATLAB family of products. You also can install your own apps, which appear in the apps gallery.
In-product access to online

documentation The quick access toolbar contains frequently used options such as cut, copy, paste. The quick access toolbar is customizable; you can add items from tabs or from command

Searches using the doc command shortcuts you create. You can also change the position of the toolbar on the Desktop.

Improved rendering in Help browser
and Web browser

Language and Programming +  The current folder toolbar enables you to control the current working directory. The location and the controls available are customizable
Mathematics P
H: » D ts b MATLAE » -
Data Import and Export - : peuments 2
R2012a + The Search Documentation box enables you to search the documentation for functions and other topics of interest -
_— = | ———— _ =
+~ R2012b
New Features, Bug Fixes, Compatibility Considerations expand all
Desktop

» Toolstrip that replaces menus and toolbars in MATLAB Desktop

» Apps gallery that presents apps from the MATLAB product family

» Single-file application packaging as a MATLAB App Installer file for inclusion in the apps gallery
* Redesigned Help with improved browsing, searching, and fitering oy

» Viewing of multiple documentation pages simultaneously with tabbed browsing

» Suggested corrections for mistyped functions and variables in the Command Window
» Fullscreen view mode on Mac operating systems

» Changes to -nojvm startup option on Mac

» Tabs in MATLAB Web browser

* Direct access to run configurations from the Run button £y

» Multiple vector creation from single selection in Variables editor

Language and Programming

» Abstract aftribute for declaring MATLAB classes as abstract

» Diagnostic message improvements when attempting to create an instance of an abstractclass
* Handle and dynamicprops do not support the empty static method Fiiy

¥ Switch uses eq to compare enumerations Fiiy

¥ Cannot specify property attributes muiltiple times Ay
»

Discontinued compiler support for building MEX-files Ay
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Desktop
~ Toolstrip that replaces menus and toolbars in MATLAB Desktop

'\_b) New MATLAB Desktop (5 min, 3 sec)

4\ MATLAB R2012b TS

PH

5‘}' T [rnaries % E %"“'V‘“‘_‘“e sp Analyze Code oE E B Preferences & @
Layout

[l Set Path

| FILE VARIABLE
< % E L. ¥ H: » Documents b MATLAB » v O

+  The Toolstrip contains components that were previously available in menus, toolbars, and the Start button. Tabs such as Home, Plots, Apps, Editor, and Variable, group
functionality to support common tasks.

+ The Apps tab contains a gallery of apps from the MATLAB family of products. You also can install your own apps, which appear in the apps gallery

+  The quick access toolbar contains frequently used options such as cut, copy, paste. The quick access toolbar is customizable; you can add items from tabs or from command
shortcuts you create. You can also change the position of the toolbar on the Desktop.

+  The current folder toolbar enables you to control the current working directory. The location and the controls available are customizable.

< B EH E .. H: » Documents » MATLAE » - 2

+ The Search Documentation box enables you to search the documentation for functions and other topics of interest.

File .a
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Jal 8 LS

=@ = |
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E] &

o
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1 =
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%-- 18-Mar-15 1:23 AM --%
Command Window @
Jx >>
Details o~
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Cut Curl+X
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x> Insert Section Breaks Around Selection
Insert Text Markup »
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&=
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18 Downloads
Recognized Data Files
B Desktop CompuServe Graphics Interchange (*.gif)
Cursor Format (*.cur]
B3 Libraries HDF or HDF-EQS (*.hdf)
= Icon Format (*.ico)
Dacanents JPEG Compilant (*jpg, *jpeg)
& Music MATLAB Data File (".mat)
Movie (*.avi)
[ Pictures Portable Network Graphics (*.png)
pl png;
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Spreadsheet (*.csv, %ads, *adsx, *awkl)
Tagged Image File Format (if, ".tiff)
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+MAT-Files
: Confirmation Dialogs Desktop tool colors
~Source Control [¥] Use system colors

“-Java Heap Memory

i Keyboard Text Backgrotnd
EJ gt MATLAB syntax highlighting colors
v, Comments

“Code Analyzer Keywords

i~ Toolbars Strings

=]
(-
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Link to sample

i~Time Series Tools

Figure Copy Template Srinceisie 13622 ve, 01

—-Apps ena =
Compiler 2
‘Report Generator [ Restore Default Colors J
~SystemTest L
Computer Vision

~-Database Toclbox
DSP System Toclbox

~Image Acquisition

i~Image Processing -

&

[ OK ] [ Cancel ] [ Apply ] [ Help ]

Leihledaly doma ) Jony anill de giiag 53002 Galss e preferences ggiad Sl dil)
Workspace il Mie oSay dun e 2y Al Gleallly Saill Layout Gyl e oS
donapll 400yl dgalsll e Current folder

e

Resources .d

help aas Cus e aal (e
WL o) R - |

= : 3 -~

= EEE' | e @ E% \_f New Variable L Analyze Code o E {9} Preferences | (9 N -
L1} Open Variable ¥ { Run and Time : (5 SetPath =

New New Open M Compare  Import Save x Simulink  Layout elp .5} Request Support

Script v - Data Workspace | Clear Workspace ~ (7 Clear Commands ~  Library v ) Paralel v ,

FILE | VARIABLE | CODE | SIMULINK | |

L) 181 i documentation culald) =i (e i Ledde Jarall e 4o DU sae L) ala) Sy
JSAI 4 LS ahlall e el )
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4 A 20120 = (==

New Variable Analyze Code o= Preferences
5‘}' i | L5 Find Fies ¢ E Lo L = @ @ 3 Community
= L Open Variable + {7 Run and Time.
New Mew Open [i:|Compare Import Save pe Simulink  Layout = Request Support
Serpt ¥ - Data  Workspace [ Clear Workspace ~ [ Clear Commands ~  Library ~  “LdParaliel ~
Fie | vaRIAELE | cone | st | EnvIRONMENT i oo o

> EA » C: » Users » Simon P Documents b MATLAB Examples

Current Folder Command Window @  Workspace
Request Support

Name = Jx > Name = Value  Size Min  Max

Support Web Site
Training
Check for Updates
Get Product Trial
Licensing >
Terms of Use
Patents
About MATLAB

Details ~

4\ MATLAB R2012b

= | & =

o [0l o B3 L& 6 9 ()] seoreh Gocumerttion

Mew Variable ‘Analyze Code oE Preferences = (n
== | [l Find Files 4 & L L] g e @) G, Community
Ef open Variable ~ {7 Run and Time (55 Set Path
New New - Simulink  Layout Help = Request Support
Script  ~ Data Workspace [, ClearWorkspace ~ [ ClearCommands ~  Library — ~  -Gd Paralel = s
FILE 1 VARIABLE | GODE | smuLing | | RESOURC
@ H 3 |l > C» Users » Simon » Documents » MATLAE
Current Folder Command Window @ | Workspace
Name ~ Sfx >>Bin Name ~  Value  Size Min  Max
x
pan v )
Search Documentation n
A  MATLAE Msthemstics Elementery Math  Trig T
sin
Sine of argument in radians
Syntax
¥ = sin(¥) Command History
o )
Description Yo-- 18-Mar-15 1:32 AM %
¥ = sin(X) returns the circular sine ofthe elements 0. The sin function
operates element-wise on arrays. The function’s domains and ranges include
comnlex values All annles are in radians =
O i ] v
Open tielo Browser Fl 1o toggle focus: Escape to clase
Details ~
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Ay claadla
G S Codes dmayd il sl Jlawind ye @lldy DS aili Laa Y olay) cny .1
e Le13ats Lgtinay
aias dsasall ludl e il Current path sl jluall 5S aolsill oda 2 aic @ sa (adl
sl
current e\d;.u.u\.} &ﬂhj aA.\s.u G Lﬁj\ Calall Aiaa JP}AS‘ Jw\ LA;\ ‘_A\AJ\ _)Lumj‘ P XEERTE- Jdall

folder toolbar

9 daaanll o3¢l default path o)y ) o)
C: Users: yourComputerName: Document: MATLAB

e S (Bl >
2N S S )] seorch Docurmentation

&]L E[F’ i LGl Find Files & HEE iy Now Variatle Ly Analyzs Code (&) 9 Prferences @) & Community
o3 £ Open Variable v {5 Run and Time : (5 Set Path
New New Open | |Compare Import Save = Simulink ~ Layout Hep = Request Support
Script v - Data % v (% Clear ~  Library ~ =G Parallel v -
| - (i3 1 CODE SIMULINK | | |
@ = T3 ) » C > Users » Simon » v R
Current Folffer ®
Name = Val Min  Ma
Command History ®
%-- 17-Mar-15 11:18 PM --%
Details A
Ready [OVR

(My_exp 4aul das 2D (ajll eia 335a5a Lol )yl hlalal o i) s oyt (g
ol lgie R0 clall (e Bagagall (al@Y) e 2 4 aad aladll 3)LE) e Jaral) Guyha o
i&.ih.n L)dd gy ‘é_ﬁ\ }i la vt o gllaal) cﬁb.\j‘ GJ‘; S Lﬁm Cusliall Calell s ?3 lial)
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o) -

E ,_{E‘ D IEFndFiu ‘_‘ E g, New Variable | s Analyze Code @ @ {0} Preferences @ T

ek il o e {1} Open Variable v 5 Run and Time ootk (5 Set Patn P
v

Sopt v v w-mmu@mwmu ummmavmw v Pukly v
FlE | UARUSLE \ CoDE [SMUUNK | EvROMENT | RESOURCES —
€91 ﬁr ;C » Users P»Simon » Documents » MATLAB v R
Current Folder ‘ﬁ G Command Window OF Workspace ®
Name 4| ‘u b: f:s >> Names  Value Min  Max
ak
S
L_S G:

paarasss———y T —S—a—_

Y

ER- R () Find Fies & I e F Fetiattinn 88 | [ @i | (o) £ Communy

flow tlew  open | Compare  import S f&_mmm' R Help = Request Support
Script | Data Workspace (7 ClearWorkspace v (77 ClearCommands + Library v -G Paralel v v
. VARIABLE | CODE | SIMULINK | | |

ey
<> ﬁlu ey P
Current Folder ®  Command Window ® Workspace ®

6 4 f,;. > Name ~  Value  Min Max
3 rd year simon

E

=

]

4 th year simon
4th Project
5th year simon
Sth Project
Engineer
Master
My_exp

1exp

2exp

3exp

dexp

Sexp

6exp

Tep Command History ®

sep %-17-Mar-15 11:18 PM %
s e --%-- 18-Mar-15 12:10 AM %
Program Files
References
SwW
Tutorials

I cE )
HEEE

@

&

a

CECECEoNC
B @

Details A
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MATLAB R2012b

Search Documentation

<S> EEA N
Current Folder ® | @bmmand Window ® | Workspace ®
) Name ~ >> Name ~  Value  Min  Max
lep
2ep
@ L 3ep
@ L dep
@ L Sep
6exp
Texp
Sexp
Sexp
Command History @
%--17-Mar-15 11:18 PM --%
%-- 18-Mar-15 12:10 AM --%
Details ~
Ready

M LY MATLAB a5t cilile o dlaal) ana 535asal) i) e gi 200 3) guall
e o2 - ©

g rraries % E L, New Variable s Analyze Code @ % 5} Preferences @ &

<p e EE Loy D Myep r 2ep b - P
Current Folder ® | Command Window ® | Workspace ®
[ Mame « Jx > Neme~  Value  Min  Max

© | Matlab_File
ber_montecarlo_Polar_NRZm.m
ber_montecarlo_Polar RZ.m
ber_montecarlo_PolarNRZ.m
ber_montecarlo_UniPolarNRZ.m

“ Manchester.m

£ Poalr_RZ.m

) Polar NRZm

% Palar_NRZ(m).m

# Polar_NRZ_PO.m

] Practical.m

] Theoretical.m

£ UniPolar NRZ.m
.+ digital comm 2 -3, EXP 2, 2012-2013.pdf Command History ®
) finl report doce %-- 17-Mar-15 11:18 PM --%
B L% 18-Mar-15 12:10 AM ~%

B Secondlab.rar

ber_montecario_Manchester.m (MATLAB Functior A

Ready

aatd 2y calal) e ezl vie
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A MATLAB R20125 |

HOME PUBLISH ] 23 ()] search Dacumentation ]
,;l:, U E IEFmru Insert . fx [5)

-cmo-e ~ | Comment %

<@ EE Ly D Myep b 2ep b |0
Current Folder @ | |[7 Editor - D:\My_exp\2exp\Matlab_File\Manchester.m ® x | Workspace ®
[] Name = H. esterm x| Name =  Value  Min  Max
8 [ Matlab File (@) This file can be published to a formatted document. For more information, see the publishing video or help, x
ber_montecarlo_Manchester.m e o
ber_montecarlo_Polar_NRZrm.m 1 “%% Simon Mouhammad Okbah =
ber_mentecarlo_Polar RZ.m 2 %% Manchester
ber_montecarlo_PolarNRZ.m _ b =
ber_montecarlo_UniPolarNRZ.m 3 clear all;
] 4- close all;
& Poalr RZm 5 %Pe=Q(sqrt(2*Eb/N0))=0.5*Erfc(sqrt(Eb/NO))
Polar NRZ.m = Len=1085-
) Polar NRZ(mj.m en=1leo; _
£ Polar_NRZ_PO.m 7 - Gamma=0;
-
B 8- EbNo=010;
) UniPolar NRZm g= K=length(EbNo);
digital comm 2 -3, EXP 2, 2012-2013.pdf 10— BER=zeros(1,K); Command History ®
1) final report.dock 11 - sq EbNo= zeros(1 K); %-- 17-Mar-15 11:18 PM --%
B Asl 1281 any: <| || e 18-Mar-15 12:10 AM %
Command Window @
S>>
Manchester.m (MATLAB Script) ~
Ready [ script [ln 10 Col 16 |OVR

Jsmasll Apguns aliia JS8 Gunaal) Cililoylly zabal) AS Jain Jal (e clalaal) pladiuls peaiy .2
Gaaly o Lol il Lpanss Gapd IS5 als alae ¢ Liy) Slied cLgy)
sle Juaniu current folder aca 5)all el 3L Jakezal 400 5ypall ye Adaluy ol (K

206l e, Lal
4\ MATLAB R2012b w— . - = S

Command Window ®  Workspace ®
1 Name ~ Jx >> Name < Value Size Min  Class Max
Courses
@ | Engineer
Master
@ . Mathematics at HIAST
@ . References
@ | Studant
i Open Current Folder in Explorer
New Folder I
New File > 2h = I
Compare Selected Files/Folders Command History @
=) s =
g::f::u:f:r“ : ~acceleration =9.8;
~time =10;
feis S ~final_velocity = initial_velocity ...
Add to Path > -+ acceleration * time
v Indicate Files Not on Path H _5/(345+275)A2
Find Files Ctrl+Shift+F ~(2+6i)*(2-6i)
Lo sin(pi/4) Ik
) e ~-exp(acos(0.3)) |=
Detai R ~%-- 21/03/2015 9:53 PM --% =
Ready _ _ :

2aa alaae o LSk o8 A

e g1 siall (e lagsad lsie st Jaaill Ble b Lgaay (S
et skl (e ) Jagl
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ALyl
90 GllS Y Hlaidl o MATLAB il .1
MATLAB e iyl 5y 5218 152c e

(MATALB 2l Calfsy aa .2
MATLAB aUii 558 318 5c e

¢¢ iy of Gy 131 MATLAB (s .3
MATLAB aUsi 58 3¢ 5c e

e e L) 88 MATLAB dmey 8 b)) Glidand)l jaic 58 L

scalar e O¥eata

T o

vectors dxl

Matrices culdgana .C

Multidimensional arrays alaY! saaxie Ciliiea .d

3 88 Lgaung calla 3l matrix 5 array o wall 588§ MATLAB chlaladiiud 558 t5ac L
ALl 3,8l e i

IMATLAD Ziaays (g0 Gt Agalsl) shial 2 L .5

MATLAD Fusa s Zublal) dgalsll agh 5y sl 552clse

¢ L dadded Joe e i) Sy aS .6
-MATLAD Ziaayd dphlasll dealsll agd 3,8 o Command window :3ac b
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-Matrix Laboratory J jlaial o .1
(o MATLAB s alty, .
MATLAB daxll 4l

MATLAB 44y

T o 0N

Handle Graphics .
MATLAB ¢ Laldll 4l aolsil) Cuilka

Q o

L Lngdaap dxd 0 .3

MATLAB lgiauls dunay sshis MathWorks 48, <l (55l Alle daays 43 oo MATLAB
el Alaainy 1ale) MATLAB daayd) 43l sl ushits MATLAB Fusaydl e Cm Liad

<iss Toolboxes <ilsaY s Simulink Lgie ;S35 MATLAB 4l daayll (e dilide (g Al ol
sy agile Capatl

4 €§J olall 4

Current folder

T o W

Command Window

Command History .

o o

Workspace

Toolstrip .e

Help Gob oo o dagll aul A Help i< Command Window sk (e aukaiui .6
.browser
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B gpagall lgis
(c¥snially saill) MATLAB® daayl) dad culuulid
Fundamentals of MATLAB® Programming Language (Syntax and Variables)

:dgalidal) el

Jsxie «documentation <help «command window «workspace <MathWorks (MATLAB
Gl heicarray ddda cmatrix 43sia0 vector ¢ laiiscalar variable ol Jsaie cvariable
Lldle ailyise (Arithmetic Operators dulua &lyise Operators culyise «colon «data type
Set  Glesaadl e clle (Logical Operators 4shia cilyiye <Relational Operators
.Bit-Wise Operations cull ssiue Je clle (Operations
:uaﬂ.a
A ddgpluall Glileal) e paall ey Glabill (azy aadiudy Copatin Cua (Syntax saill) &l ceca
420 Ty e csCalar ol Jsalie (e Adlial) &alaay Lae Jalaill 46y c¥aidl e oyl A
G sl g haly sl k) A0 Al Slely ale¥) A8 clsad )
JS Jee ape s Cua Agalaidly 43005 dpluall clisal L aludl sac ) aui all; MATLAB
cl i) DAY Alul) HISEY) o sl A8V (0 de sama ) Rila) atianly s
tdalet Cilaal
tke badl s (3 I By

MATLAB a4 clulsl o

Syntax (saill) LUK acldy cladail) aladiul o

Laapll Jeasagagall HELP aladii) e

MATLAB (jea cVeaiall Cayyet @

scalar variables, vectorsm — iliga 5 Glisias dadl dde ¥t e dolxll o

.matrices and arrays

gilaially LA duluall s go Jabsill o
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alaladi) & g MATLAB sl
Commands <laail) aladiulg Syntax gadll
Ao dulea @lle  (Basic calculation) .1
Jad o oS eyl o3 o ddjra e WAl ALl MATLAB diaays Cihai (e cad) (i
Gpdiall MaeY) Jlae 4 ay Auded dwlal AN dlplilsd) AN S Ay
Jdal (e command window eia L ol oS Al Aapd) Slleall (s a jaiiu
MATLAB 4l Jlasinly Syntax LSl sl (me e iyl
Glaalaill 48K U g2y command wWindow paca ">>" )l axg
Nia
7 & 3agl  enter bial & 3+4 (oS peall ddee eha) daf e @
243 a dand) enter Ll 5305 CiSlsd Y ady) daf e @
Cosg sl cosO sing Mia dygy cuad o cum G 2] =
1 o 4aml enter Lacal & sin(pif2) i)
1 4l enter hal 5 cos(0) sl
e 54y 6.1232e-17 & 20 e Ll 0 & Lok dall enter Ll A cos(pif2) sl
Aol 28 Jaad g Ol (e dg5an 22 e dadll MAA:\L‘J;J:\M
AN Inf oeSan m)alls Ll & dagill enter Lacal & 4/0 oS jia o sl =
warning: " JRa e pdan Al el dsanll dblaa)l (am A infinity e
"division by zero
Sl 2 kaly dansillS Lyluall lilaal) o apally oLl ALl ildeall ) Zala) Sy

Command Window (jeca cilieall 388 aay ojAll jgia
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Command Window

m

243
== sin (pi/2)

ans =

1
== cos (0)
ans =

1

== cos (pi/2)

Command Window

== cos (pi/2)
ans =
6.1232e-17

= 4.""0

m

=
W

s
1
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245 die @y canswer J jlaidl sag ¢ @ns el Jysady adais 4 Aplual) Glileall 25 1ddaadl
shal e Jsaie oAl sl are la by dai e Jpmally MATLAB (et Gyl dilee
Jsaidll ) el il i) gymr ] dlee

Clygill LYy 9-4 S) 5 Aleall o383 6+8 command Window (yecs i€l S

.ans dad e

Lald ady caylas .2
oayai LS (MATLAB Zaly Zalall e¥Ya L ally il Aaldll coplaall any 3yl 038 4 el
e L) odgr eVl dad Sy il L;T MATLAB (e dalall Special Values ol (s,
HENY 2y Caulsilly all o3 () Jpaadl Bl e 5 sana LY

ans Most recent answer (variable). If you do not assign an output variable to an expression, MATLAB automatically
stores the result in ans.

eps Floating-point relative accuracy. This is the tolerance the MATLAB software uses in its calculations.
intmax Largest 8-, 16-, 32-, or 64-bit integer your computer can represent.

intmin Smallest 8-, 16-, 32-, or 64-bit integer your computer can represent.

realmax Largest floating-point number your computer can represent.

realmin Smallest positive floating-point number your computer can represent.

pi 3.1415926535897...

i,j Imaginary unit.

inf Infinity. Calculations like 1/ 0, where n is any nonzero real value, result in inf.

NaN Not a Number, an invalid numeric value. Expressions like 0/0 and inf/inf resultin a NaN, as do

arithmetic operations involving a Nal. Also, if n is complex with a zero real part, then n/ 0 returns a value with
a NaN real part.

computer Computer type.

version MATLAB version string.

@bl Jyaall dram aagy Loy,

asiy MATLAB ¢ua canswer iall jlaidl sa; oo dulus Ll Al dagms (amjel ans -1
J8 e oAl dag oliad pae Alls b clldy ans Jeatid) s ke Y zal e bl LSslegi)
eoal dplua Llee eha) die Jsaie ) moall sl aae Jla 4l SEl e L Jsatial aadiiud)
.ans Jsaiall ) dgleal) il slind (g

b L BB enter bl & command window (e 142 i€l Jbia
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Command Window

== 1+2
ans =
3

Ji>>

Comman d Window

>> 142

ans =

>> 5.3

ans =

Ix ==

® | Workspace ®
Name « Value Size Min Class Ma
tHians 3 1x1 3 double 3

< 1

3

ans ded i sl enter laxal &5 5-3 LIS, A8

@ | Workspace ®
Name = Value Size Min Class Ma:
Hans 2 1x1 2 double 2

<

Command History

142
53

=-%-- 20/03/2015 8:26 PM --%

Logia) 4l 122 8+9 Liaf Lulaall 758 4l e X Jsatiall Cije 25 9+8 dplual) dlenll ity ladey o3
4*%5 Mie ddee eha) S X Jeniall Craca Aull) dleadl dadd Ldialy ) dded ans i

Command Window

=>>8+9

ans =

17

>> x=8+9

X =

17

.ans Ao Huat adaaMag

[Uf Workspace

Name «

H ans

b3

17

(O]
Value Min Max
17 17
17 17

17

—~

B e et Un g s $ysa Lol dieds Lld Cinse 230 g epsilon J jLaial s, Eps -2
floating—point alaziul dacY) Jid xie Ayl

JCa o asal) 13 Cipat (5 Fumapdl (el Aapal) cylacal) & 2daadla ¢ Ll ol ga j 5 -3

1#j o 1#i Ju

3.141592.... 4y T ) sediall 2221l 8 Pi —4

L) Al e AVl K —inf sels die duagal) Al e AVl inf -5
iagil ge sl Ay dpdae ded Cul W@l e AVl Not-a-Number J jlaial a5 NAN -6
Hlete SN giaii Adpre ye Cilidas (e
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NAN _le dylus Llee .1

;j%jO*oo j+oo—oo@lascﬁ.2

A me Judlis 5 Cipal o lighine Alla 4 Laliy dpiin e 40000 0y Clisiins o L) & 2

Command Window

0+ 1.0000i

m

‘:’-‘:’pi
ans =
3.1416

== 2/0

NaN

== inflinf

Mo Zma sl ilayll g aill o2 sl (Ko
r=2*%pi
r=6.2832
B = [1+2i 5-6i]
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B = 1.0000 + 2.0000i 5.0000 — 6.0000i

LGl Jsaal) e al U Al el SIS
:Special Characters i alall Cylal)
@ ! P{ 1% % 5 ., ) oo =Y () [Tees
Jride S Lebe Gams s ashie
Adsiias ol g ledi o L) Jal (e pasis; Brackets e[ ]
Ayl clble Jal e slsbad) =
Aol 8 ddghadl o (mps) L disiiad Gihaly Jsill ey 4 Matrix Transpose e
(Jssiall any dg8a il Jla A cdpaie dalal)

Glle 8 axiiudl operator sl el LS el Aalall Jia leie S8 il sac gl
oo Jraldll) o AT Cayaill Jiadl) 13a & s element-by—element operation  jaixl jaic
el isall 13
amy lgmms of LS e agae Cappail JUEY g dgiias o haudl ¢l 8 285 semicolon e ;
.Command Window (jaa jselall (1 dadaill 038 Aagi aiay Le daglad
Joaill & a5 g3 LS Adghian o) g lad e aalgll Jlaudl pualic o Juadll 3 2y colon e,
.function arguments &3l (Q\Jsm) Y gatia Cpm
3l Haa MATLAB (e c¥saiall pe Jaall 8 3 4l diade #yd aafl Shw COlON e
vector ¢ lad oyt 43al)
symbol Ly special characters iSls Help ) Jasl Cajlaall oda 3l Jee Zijee Jal o0
LIS ol iall 3ol o8 5 KAl b mase 6 LSreferences
s lelee ey Calaall o3 e ALY (e el 25k Aalfiall Adal) aca s tdels 3daadle
@l e oSV Ayl e Jeall die lgae Callilly 50 S5 Cajlad) 038 go Jalail) 2ipuss iyl
Agle g 2ULY)
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FUNCTIONS

Special characters

mfun

ﬁf mfunlist

)& MET.createizeneric

SEARCH SUGGESTIONS

special
specialized
specially

specialization

specializations

Special Characters [ () {} =" wu n: %! @

Mumeric evaluation of special mathematical function

List special functions for use with mfun

Create instance of specialized .MET generic type

X

—

b, -_I_n—.ln.l
specl | x

Yy

symbolic Math Toolbox

symbalic Math Toolbox [¥)

MATLAB
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MATLAB jaca &¥gatiall e Jaall
All MATLAB variables are multidimensional arrays, no matter what type of data. A

matrix is a two—-dimensional array often used for linear algebra

cNgatial) (e datia .1
38 MATLAB (e Jsaie gl gld alall 323 Lealadiinls cVpatie o L) 2y oS alad 38 228 3 2w
Gy Lyl Sy <Multidimensional Array sl s23xie ddjiea L)

1x1 Aa_;.,\scalar;;dudﬁs.g °

(235 35ee 5l dmg shu e ) X1 5l 1 XN 2y vector glai o

M X N axy ) 46l Matrix dasiae

B omem) EaY aabaaiuly Calall e Jada 8 3 Les ci¥saiall Capeil N script Cile £ L) (S
.Command Window (jes c¥saial) iy (Say sl (SCripts cilile e Juaie 7 22l Jucsl

Gl Gilide an EVpala) Cappad g Aijlie Jasy sl 58 MATLAB (e aaa Jomiia s L) iy
Integer,Char,String, Double, < Jsiall et Canyet ) dala a8 Y Gua JAVA (C Jic dasl)
Jelaill (5 ymy 3 csaiall dpdle o) ¢LSE adasi Adyaa dips Jpaiall Ao 2lis) Lt i€, Float, ...

default iuly8¥) Lla) g char 16-bit 5 double 64-bit Ll (e & lexe

N /

Example:
>>X=Db;
>>x1=2;

8L
enter &5 A=]1 Command Window (s il

Tana sl dgals Craca AN Clpaill Jaa M,
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@ &5 L v C b Users b Simon » Documents b MATLAB -0
Current Folder ® | | Comman d Window ®  Workspace ®
Name = >> A=1 Name Value Size Min  Max
A 1 1x1 1 1
A- 1=
<!
1
fx >
] »
Command Histery ®
+%-- 02/03/2015 8:05 PM --%
+%-- 02/03/2015 10:04 PM %
3 &-%-- 02/03/2015 10:55 PM %
LA=1
Details 3

Scalar sl juaie ge ile f 1 X 1 laxy dshias JG e A sl Jsaie Cagpad o3 43l Laadls
(Name, Lyall Je juadl j3 o daaally a6 Jsatiall 13a o led) dal e GSull Jsal 8 LS
Double s Class caall o) a3t .Class ekl juss, Value, ..., Max)

4\ MATLAB R2012b = [Ty
S B L E e B @) serch ocumentation pn

.i';. 9 5] e &1 E' [z, New Variable | Analyze Code @ @ {8 Preferences. @ Y

= (1} Open Variable fi> Run and Time [ Set Path
New MNew Open (- Compare Import  Save = Simulink  Layout Help = Request Support
Seript v - Data {7 Clear ~ [ Clear - Library ~ = Parallel ~ -
FILE ‘ VARIABLE CODE ‘ SIMULINK | NVIRCNMENT |
= o 553 L » G Users » Simon » Documents b MATLAB
Current Folder ®  Comman d Window

Name fi >>

v | Value
Size

Bytes

Class

v | Min

v | Max
Range
Mean
Median
Mode

2l

Command History . S

~%-- 02/03/2015 9:05 PM —% o

Details a3

MATLAB Zas)y (aua double 64-bit sa Jsaie oY default Class alyidV) Caall :] adaadle
(il Taas ) ol s o8 RS e

ayzi Command Window e b La a8

.unsigned integer 32 bit Caall ) Jsaiall Jysail A=uint32(1)

(osdall JalS 35S IS Lgahadind 2 43 (@YY A ey Blal ) oda o o 3N agall (00
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lele Jeaiall Jia Raell @bl 2ae daaig integer ) @l Jeaiall class caall ity 8iu
help aladiuls Leypat ¢Seall Cagioall 4318 dagin 2 liaal) Cooall i

16 bit e Jics integer Jsaidl aai Jaa dal 0 A=int16(1)

8 bit e Jies integer Jsaid) s Jaa Jal (0 A=int8(1)

LU Gkl e @l e Jpanll (S MATLAB (jeca deatiival) cilidasall Jalaif dudle (<&

dnapll G iyl Help aladsnly ) cCommand Window (e Help class

.Fundamental MATLAB Classes 4.l 4.Kl| Search Documentation s i)

1 3)5a
Data Type Description
int8 8-bit signed integer
uint8 8-bit unsigned integer
int16 16-bit signed integer
uint16 16-bit unsigned integer
int32 32-bit signed integer
uint32 32-bit unsigned integer
intG4 64-bit signed integer
uint64 64-bit unsigned integer
255a
single single precision numerical data
double double precision numerical data
logical logical values of 1 or 0, represent true and false respectively
char character data (strings are stored as vector of characters)

array of indexed cells, each capable of storing an array of a different dimension and
cell array

data type

structure Q-Iike stru:::turesl, each structure having named fields capable of storing an array of a
different dimension and data type

function handle pointer to a function

user classes objects constructed from a user-defined class

java classes objects constructed from a Java class

teh Lo ol ela
Ayl e 4dyyad ax A8 Gllee ddaiind f Jeaial )5y S e
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Ngaladin) Jd clNpatall ) a2 of iy @
Lol o585 dmapll (8 c@XPression jumi of daded ol dnlus Lilee ol 253 i) pae Jla 3 o
Al Llea Alee 5l daled of B vie 815 BaY asladin) (Ko Gua ANs Jsaiall saliny
ans Jeaiall dag AT ol oy
Vel clasd s @
LETTER Cija (558 0 cans V) (e i J5l - ®
(underscore) _ 5 ald,Y15 s pall (e ALK ol rany Gl 2ay =
Varl ge cabidevarl Jsaidl ol sf Case Sensitive =
if, else, for, (i Ll e sjsmadl Gl S dabisd) Gl Hadiul (Ko Y =
.while,...
coasill csatidll ol Jal e Jlie
Cadlil) cpleaiall Caje o5 Command Window (ewa var] =2, Varl=1 il ci¥saiall cayjety o8
A BaaYs cladaill 3 5 x=1+varl, y=1+Varl

Command Window

=>>var1=2,Var1=1 i
varl =

2

Varl =

.1

m

== x=1+varl,y=1+Var1i

X =

Jx -

sl Y atall Cayyaty o8 1B
str ='Hello World! '
n =2345
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d =double(n)

un = uint32(789.50)
rmn =5678.92347

c = int32(rn)

Command Window

>> str ="Hello World! '
n =2345

d =double(n)

un = uint32(789.50)
r =5678.92347

¢ = int32(rn)

str =

Hello World!

2345

fx 2345
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Command Window ®

d= &

2345

un =

790

m=

5.6789e+03

m

5679

fx >>|

4

saill) colaadanlly SY

et (a5 Ledlaal il ledadll = of o Command Window ssias zase Jal (e Clc
e Giyra iy gty c¥aial o) ) il ae e Llaa Al mibally c¥satiall Cayyed
ANy JAsY) LSS e L g daileil) Jee 5| workspace

F Aaasey a2y A i) ol Lealy & clear LS agi b Jyatie mase dal (e W

clear nameofvariable

.clear all iadaill (i< Y gatall apen s Lyl s «clear ¢ iS5 C Jgatall mase Lyl 1)

clear Jiclear c Aiclc s AR K PPN ) E¥satall e dglad)l cilalanll cujaiy B8
.all

scalar alu Jsaie cipi aS.2

(Jaa) Jaa o lgahadind o uad o lauly cilsatiall Capat gy5 i () kel Dled (M5 Y 2a oy
s 5 e e Jsaie Amplitude Sl Ll Amp Sie ess LY Jlas e iy Jeaie
134 Freq S

Al () adan Cagye iy Lol 4tad 2l denl Cayaty o5 SCAIAN calu Jpaia Cagyell
double 64-bit
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x=125;

38 % LY 2y 5Se sa Lo 2 5 Y Glaball 305 e o Galad ALl W may % Adl) o
sasell die 2y g (LeYY a5 Vsl e maiass ol QaSall ) Slayll (e 7 gy 8 cliadll
lilal) aladind 8yg i ) sty Ay sl ggpde IS8 o Jae aulid die Sl Gl Famapll Sliloyl

Slie dgej s daayy die Jarll Clslad mumgi gl Jsaie JS dage manasil

Raeill o3 28 I JEall 3 LS Jyaiall ol dagdeill my 7 5 ¢ Bln) Gph e Al leb) e (e
IS s Oy el Al b alaia¥) Cum e Al Saatis 85l damand) Lol Alla b 1,08
"5 aladiu) casy Command Window ceua sedall (e dagled JS za aie Jal e 6l Sl
A (e de sana
Command Window (jeua 400 cl¥eatiall Caye @
x=1235; % scalar variable with value of 125
Freq= 8000; % Sampling Frequency
T=10; % period =10 Sec
A=1; % amplitude =1 Volts
y =3; % defining y and initializing it with a value
leie JS5 1 X 1 amy Adgiime o Ui aiy c¥aiall Cagyaiy A8l colabedl) 3wy MATLAB a5
o4l 3a1sal) dadl) A8 L) CYgatall e JS a3 satial) anly Cihae oy
Lo of dlee ff dadetl 23 g0 Jsatie it Laf S0y @

e
Z=sqrt(25)
bl G A c¥sanall Gl 3ae elia) Sa WS @
S e
a=1; b=2; c=a*b;
il gipat (gya 3 c¥saial) eland US Giage Jal (e WHO dagletll (e 33681 ¢Sy 14
G

laaay i @=2;b=3;c=a*b;e="hello’; cu¥saiall Cayyaiy o8 5 WHOS daidatl) 5238 44 jaal help aodiul
whos dalaill

Jall

Adyza A WHOS Aadedll i
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whos is a long form of WHO. It lists all the variables in the current workspace,
together with information about their size, bytes, class, etc.

e dians danl) aie

Command Window

>> a=2:b=3:c=a*h;e='hello"; i
=> whos
Name  Size Bytes Class Attributes
a 1x1 8 double .
b 1x1 8 double B
c 1x1 8 double
e 1x5 10 char

fx >>| A

JE) )

alasin) vie Lalig dieluall  dlgla (460 38 Ayl L S eV aleal) (oany (ot die tilasda
4aqadin) aie long assignment s & L7 ) ney SN e gatiall Al gha e ladd

Alal) AaaMall pagill Jlie

DY) Jpaiall Capat aca s lan I JEDU L. aadiy A Al ae 2000 Csaiall Cage
final_velocity=initial_velocity+acceleration*time _a &l o) Cua

initial_velocity =0;

acceleration =9.8;

time =10;

final_velocity = initial velocity...

+acceleration * time

34l s MATLAB £ 4

Command Window

=> nitial_velocity =0;
acceleration =9.8;

time =10;

final_velocity = initial_velocity ...
+ acceleration * time

final_velocity =

o8

Jfx >> |

-69-



MATLAB for Numerical Computing—Ch2

Jsi ¢l ¥) double 64-bit sas default a8yl laaill ahasiuly MATLAB Gaa il aje Sy
5L Jal (e ALaldl) amy dppie A)] dayyl s S ol short format s )Y format (i jal)
O Dlie) ey dulus Alee ol il 8 Aaldll 2y lempe S 3 A65Y1 22c gf) precision 4l
S JE) Ll BEAY) il long format alaasiul (Kay (double 64-bit sa Jial la
Command Window (e S|
format long
x =7+10/3+5"1.2
oAl By
Command Window (s s &
format short
X =7+10/3+5"1.2
o a3 ) Laaly
X =
17.231981640639408
X =
17.2320
The format long command displays 16 digits after decimal
The format short command displays 4 digits after decimal
format dalsill ‘yaca )3 siall Style Ll e ST ddjaa Jal (e
Al ) el g yas e A8 style aaiu Input Arguments ea Siayl 5 help format

char i string 1l e c¥saie pe Jalaill S LS
Jal e 2y Jeatiall Char Ll Cayjeil
B= char ('s')
s QYL (Say string Ca el Ll
S='Any Characters'
S=[S1S2..]
help string 3yh (e lele & LY Cany StrNg Caypeil (o] JKET aa gy
Giyna a2 e Gisadl) Jal e str2num s num2str adul claball e Load 3ol Sa
Aadal) 2l 3 alat help aladiuly ¢ uSalls
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o3 e el ddjed help e adll)streat dobdll Gyl e Cidme Cindu gz Lol oSy
JUe (el
A N patall Caypaty o
B='Hello'
C='World'
D=strcat(B,C)

Command Window
>> B="Hello'
C="World'
D=strcat(B,C)

HelloWorld

fx >>|

Vector glad ijpi (is .3
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a = [1 2];__———"_
b = [3 4] ;— D

CcC = [5;6] ;\

s ——
>

e = [d c];
f = [[e el;[a b a]] ;=

— |

JA e vector g lad cayyet (Sa
V=11,2,3] orVl=[123]
V7 A haull ol Gana gl pualie G Juadll :3daadl
V=[12345]
1X5 muplad Jo Joass
V1=1[1,7,123,66,12];
Sl e ()58 5 X 1 e plad e e Jeanll daf g W1 X5 aay plad o Juans
V2=11
2
44
41

156
v=[1;2;3;4;5;6] Jsa e
S ek ¢ L) Shal o deadl) Jal e rddasd
V2 V1 gladll e elld (ot o8 17 aodis Adgeas 5l ¢ bl transpose Jsiies (3l Y
x=1+ 5 *i; Wae Yyl Ldic dad 2l any clae Jsiially 33l 327 Jal o

y=X" 3 A
g ladl) 138 ity (3l dlaals o5 el e Y a8 5 (e il s g lad aly 1oy
Jall
V_complex= [2+2%*i, 3*i, 1-10%i, 77, 3+10%i]
V_tr=V_complex'
£ lad Al alal) Jedil)

Sl J<all @lis 5y 1 X n 2 ol vect=[ 1,2,3, ....,n] JSal) e g bl ads dal o
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vect] = start: step: stop

5o algall g Ll Jsha o) ccaslladl o bedll cuss (Start,step, Stop) dalul) c¥satiall oyt asa Liag

length =

Start= 1; Step =1; Stop=20;

Vect] = Start: Step: Stop

Comman d Window
== Start= 1; Step =1; Stop=20;
>> \ect1= Start: Step: Stop
Vect1 =

Columns 1 through 10

1.2 3 4 5 6 7 8 9 10

Columns 11 through 20

11 12 13 14 15 16 17 18 19 20
Je >>

stop — start

step

+ step

Shiler asii vect= 1,2, ..., 20] ¢ leill adsil i

Al Nl Cayas

Sl il o s ladll (ajai &

@

@ | Workspace

Mame Value Size Min Class Ma
i Start 1 1x1 1 double 1
[ Step 1 1x1 1 double 1
H Stop 20 1x1 20 double 20
HVe... <1x20 doub... 1x20 1 double 20

4|

Command History

=-%-- 20/03/2015 9:04 PM —-%
~cle

- Start= 1; Step =1; Stop=20;
“Vect1= Start: Step: Stop

OVR

Vect=start: stop

S ISl § bl Cagyas () A3l

1 oa galin 8 Al shaal) o dagill (uin lasy

p A JSal e aniig as length daleal aladiul (S g lad Job Ay Jal (e

a=[1234]
length (a)

4 o LY

t Al Gnl Julis 385 MATLAB Help aaaiul length dabell e ST Dlaiudl]

1 8, s» Documentation jily; resources ~.d home ¢ja toolstrip e HELP ) Jia)

.57 Analyze Code
{7 Run and Time
v [ Clear -
!

CODE

Jt—;ﬂL ELL:. s & EE% £, New Variable
= L1} Open Variable ~
New New Open |{|Compare Import Save
v v | Data Ly Clear

Sypeall 2 8 a L)

(&8)
Simulink  Layout
Library -

| SIMULINK |

{0 Preferences
@ (5 setpath 4
- it

e daral o 3y gally

HELS L0

Search Document tation

| VARIASLE

FULE

-73-



MATLAB for Numerical Computing—Ch2

Array & Matrices and Arrays . Language Fundamentals & MATLAB ) Jia
Jength Ll ) Jaals Dimensions
tlelae agds A Glaadll e Help faca Sl QU (e gllas 1ddaadla

.logspace ; linspace

Matrix 48giaa iy Cis .4

SSls MATLAB (1 asall cdiaVl sa laay cciligiadl ulud e MATLAB Gaa dalaill iy
Ledany oo casmally ala) Calisg ulisiiadll ae Jalaill MATLAB disay oliy 23 Cun eyl clald
Statistical Analysis _ilasy! Jiaill Jlas & Glaayll aal

b Lo asfi 2 X 3 Adsdine iyl

M=[123;45 6]
2 X 4 Aghinn Cayyai
MO=[11,4,0,2
4,5,8,9]
AdlSie g A0 Ol il aladiad (Say 2 X 2 Adghias Ciypeil
MI=[12; 3 4]
M2=[1,2;3,4]
M3 =112
34]

- . J ‘Y\LH 5 .“ J;TQALJ u’u }i “ n - Ce I S\ L)‘“é-.’ o aj 3 “ ‘)“At\‘; Q.'.".’Mﬂ

“w.”
*

leie JSA Dl siinall e Jabaill 3adall algill (0 dpaall 2as

sl 5a 4 paie JSelad s Jsatie plajl dadeil) o34 as Cus Adibin aaa Ajae 8 20 SiZE
Sl s sa UV Cppaie gsing g lad sz alls del) A5 disha o L) Jla b ol dagiall olaf
Baacy) 2ac i

gee IS palic peny ol Cus ddiia jalic Fone ddjma 4 Al 028 28 SUM

agae IS palic Gy ash Cus ddhia jualic Gipa duals d8jee 8 ) o2 2 prod

¢l ol e dnlall ciledaill Guaily A= [ 1 1 1; 2 3 4] 4dull ddsiiadl oLl A&l : b
.size(A), sum(A), prod(A)

& cladall 23 za sl oSay LS Help Gk e claball sdy o ST Capaill (e radaadl
e gpinge o Jaall o 5l Lo Gl (A Lee Baliin) iy Yaia
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Agiias g ik ool o Absiias g J20 6 Gl cos, sin, tan, Lol Sy silaadle
bl saiall ilabetll e 230 Lagl aags Bl ciladaill () G 5 siN(MAT) 331 5 MAT Lz

sort dalenll e
lele &Y Say Gldghiadll aa padiual) Joe Jeud Al aalgilly Glalail) e S d2e a9 13daal
e abeill addiedll Wiy clabeill e lan Jliy Qi axe ayes Lad clalins agds help Gyl oo

Command Window

>>A=[111;234]

A:

1 1 1
2 3 4

== size(A), sum(A), prod(A)

ans =

2 3

ans =

3 4 5

ans =

2 3 4
fx ==
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Array dida Cipl (is.5
ol Jsaie 5 e W) MATLAB (faca chlidasall il ddliaal) gihlall # b ALl coljaall 4 L
e la) W =gy MATLAB (o V) cale) 48l o alad) dplal array dawaS of disiias 5l g lad
o A Aiiall (amje 8 (e A STy Alggasy I 2y aleY) A diia Wie ST sl sl
o3 ilue ao dolailly asti GlAl cale) Agls Aals o sl A0 J&E (mpe oSadl e
.48 gaadll
Majalic ads 2] Caypat 3k e ddhall Caypat S5y ddaly
zeros, ones, rand 4,6l Glaladll pe sl help alasiuly 8
O A jee Gany Cand) ey
Dbl Lol S dadin ¢ Wil o5 ZETOS
Glaaly lead JS dddia ¢ Lisl o588 ONES
[0,1] daadll o aliiie ayysi s Slpdie 4nd au)siy Asia ¢ Lk a8 rand
Jal e sl A Aihin Cayyaty 58 A5L) dagall ciladatll e Capail) aa
enter . zeros(2,2,2) i
dagiall oda Jailus ampe A LS U JSEN e Caypaill
Command Window : =
>> zeaeros(2,2,2)

ans(:,:,1) =

0] 0]
o o
ans(:,.,2) =
o o
o o
n
m 7 0 H D — Rihall il A Bypeall 03
O ¢ ¢
/p Wl sa Py ddecy) e sa N okl e sa M s

callal)
Al dsgall saecly Hhaul 8 %7 Operator jisd) ()

Sl IV el jualic (ape a la o) 2l 13 8 5asasall jualinll puen led) 4 adl ey
P=2 &l S asaall Jal (e Sl JY1 Cpandl jualic (e a & p=1 &l IV asendl Jal (1
Gl gl e Talae)
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AN IS A ans(:,2,:) sl ans(:,1,:) Gaa &k L command window s

>> ans(:,1,:)

ans(:,:,1) =

cminy e ST Ailise slagly iliin Caypat Aagiall Jais IS iyt e Tolie) Lol oSy o
p ) JSEl e il i daghian Loaf Caypei (Kayy @
Yl shmall Cappay o8 20
a=[1,2;3,4] b=[5,6;7,8] c=[9,9] d=[4,;4;4]
Caypaty o Al Cildshaal) A81S g5ial Adhia o L) daf (e
e={a,b;c,d}
Sle Joanid

e:

[2x2 double] [2x2 double]
[1x2 double] [3x1 double]

oally ef 1,1} 4lS Koy Glighins (e Ble o ) Agiiad) sda jualic (Al ) Jlexind Jal o
.a IGM\ ux:yl.u: E5)

>> e{1,1}
ans =
1 2
3 4
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Operators in MATLAB MATLAB (jeda &fyigall
clisal) 3L 2 d) i & Colon gl =5y s Yl

b s ABY) e Alule a8 oty (MATLAB. b clisall aal e iizys Colon(:) sl
for dila (e axdiuy 4il LS carray dsgall 5 clidadls 4xiY) (indexing) dujgds (ads) oLl
LAY Slae L) Jaf e

il 138 el ki oy s

sl odn 8 Wl Lisimsl LS 5yt 5 Al sshaiy o e L) @

Vect = 1:15;

Vect 2 = (0:2:30;
LgJS.w):\:mwaﬂwzaﬁheﬁﬂ.w\}\L@_y)umuﬂjwé\@uegam\@m o
toh e 8 A=rand(3,4) Aul ddghaddl Caje 1l

dadeall 385 S i N ddilsde ad alghy o8 rand dalss ddasdl) puall sy A(5) = 1:12
(s dshnall diite o8 e Joasiia

Command Window

>> A= rand (3,4)
A=

0.6948 0.0344 0.7655 0.4898

0.3171 0.4387 0.7952 0.4456

0.9502 0.3816 0.1869 0.6463
=> A(1,:)=0

A=

0 0 0 0 ]

0.3171 0.4387 0.7952 0.4456 |

fx 09502 03816 0.1869 0.6463 |
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Command Wind

ow

=> A()=1:12
A=
1 4 7 10
2 5 8 11
3 8 9 12
S>> |
Jor dds aa ISl dlae cLi3) e
i b L Command Window (reca iS) : Jba
fori=1:3
X = 2%j
end
Command Window )
>> fori=1:3 i
x=2%
end
x —
2
x —
4
x -
6 n
fx >>| P
SAdiia (Adgline (paua dsac jpjeﬂﬂ\wdlygbﬁ .

JsY) aganll jualic Beli & 2 Al A1) b e daug o Ul 08N e A ddgiiadll Capes : b

sl dal 0o A(5,2:3) A ddghiad) o S0 Sl jalie ool A(2,:) 5 A dbad) e
Sl Gl S dgenll 368 Jal e A(2:3,2:3) A dishiadl o cullilly B sl
A digiiad) e callil

A=112344567,7890]
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° A(:,l)% First Coloumn of A
° A(2,:)% second Row of A
° A(:,2:3)% second and third column of A

o A(2:3,2:3)% second and third rows and second and third columns

Command Window

>>A=[1234,4567;7890]
A(:,1)% First Coloumn of A
A(2,:)% Seceong Row of A

1 2 3 4
4 5 6 7
7 8 8 0O
ans =
-1
4
7
ans =

m

Command Window

>> A(;,2:3)% second and third column of A
A(2:3,2:3)% second and third rows and second and third columns

ans =
2 3
5 6
8 9
ans =
5 6
8 9
fi >>|

m

1
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shasee 5l sl sa Jeaiall OIS elsm dgee g lad S alisats Jsalall jaalic mies b a5l @
:gtﬂ\ JE) &t WS
82=A2=(:) 5BI=Al() cise SAI-[1, 2,3, 45, 6, 7,85 A2=[1 2 3 4]; ise

Command Windo

>>A2-[1 273 4];
>> B1= A1(:)

B1 =

ORhR~NWONO =

>> B2=A2(:)

B2

m

—

s W N =

Jx

f SO Sl Julis (389 MATLAB Help aaiul colon jisall e By POELNY
1 A3, s» Documentation jiily; resources i home ¢ja toolstrip s HELP ) Jaa)

g)}aan.izeﬂ‘)}é JLA.AJA‘}“LAQLM\ j\ g))mll.a

APPS B
515 ':1,}:' J (3] Find Files & Hﬁ o i varabie 5 prayze Code (&8 E C e u 1%, Community 2
P = L1} Open Variable ~ {7 Run and Time it ﬁsam—l o
pen | |Compare Import  Save ) Simulink Help | Request Support
e Data ) - Clear v [ Clear v Lbary v ﬁhﬂu' -

FILE | VARIABLE | CODE | SIMULINK |

Jaals Indexing A Matrices and Arrays & Language Fundamentals s MATLAB ) Jaa
.Colon |

axdis Al operators culyisall 3,8l oda A (ajmin COlON Lled)l gl e Cuaall e o lemll da
fohs ol Aused e andl clgiida gl Aala) MATLAB dimay; (e

Arithmetic Operators dulua cilfiga .1

Relational Operators dia@e lyise .2

Logical Operators dihia <ilyise .3

Bit-Wise Operations cull ssiue Je cllee .4
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Set Operations cile gaaall e cillac .5

Arithmetic Operators dulua )fisa

+ Addition

- Subtraction

W Multiplication

. Right division

A Left division

+ Unary plus

- Unary minus
Colon operator

L Power

L Transpose

' Complex conjugate transpose

b Matrix multiplication
/ Matrix right division
\ Matrix left division

- Mairix power

e Slleadl (e (pand ) MATLAB. (paca dbial) il jipall ani
il paie gl jualiall g e o lls Array Operations dagall Jle cillall o
.element-by-element

.Matrix Operations i asll ssiwe Jo Gllaall o

-82-



MATLAB for Numerical Computing—Ch2

Gpa copeled gl pae pea Jie dpadal) Ollial) elaY Anluall @lisdl b3 aladiu) oSay
e bl ) ddbia palic ad) (il shias

(bl aeld i Adghadl e allad) o Cua bl el c GDERY) ) olail) sy
Badxie Cilidall o lgaladind (Kayy peaial juaic (sgime o 385 dddal) e clleall of i S
ligiiad) e Gllells Gligall e clleadl o Saall () Coaad) aadig ol

pladin) (gyg pall yue e AN Adsiiaally Adiiall (g gaally Zokll Gllee o GO a0 Y rddaadla
i+ aadi Jy ot aadis Vgl + sl shlee e L Cipadl

Sisall gy Lgie Cargll ) dila) clinall ) Jpaal) gy ddgiall e cilleall e o580 v
Slo gl IS8 £3Y1 Jal (WMATLAB HELP (s 53smsall anliall i chlagledl) Loy i)
HELP (o 535m sall AEYT (e 5000 Bila) i) (e =55 Faletdll e

Operator Purpose

+ Addition

- Unary plus

- Subtraction

- Unary minus

¥ Element-wise multiplication

™ Element-wise power

S Right array division

oX Left array division

Array transpose

Description Reference Page
£+B adds A and B plus
+h returns 4. uplus
A-B subtracts B from A minus
-4 negates the elements of &, uminus
A.*8 15 the element-by-element product of A and B. times
&.*B is the matrix with elements A(1,7) tothe B(1,7) power. power
&, /8 is the matrix with elements &(1,7)/8(1,7). rdivide
4,48 is the matrix with elements 8(1,7)/4(1,7). ldivide
A&. " isthe array franspose of A. For complex matrices, this does notinvalve conjugation. transpose

.(equal dimensions) sl Lty Gldia Jal (e dagas 000 Gllal) dals Uasde
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A+B, B-A mbaad A=[1 1 1 15 B=[2222]; cueled Caps
p ) JEal il \ /sl G Byl gy (S0 Aendl) figa /.2
1.2500 » dsgll 5/4 S|
0.8000 _» dsgll 5\4 L
e asdall g Jisall Gaar ) aaally asedall g Sisall Sl Y oaad o e [ sl Gl
RERETOAg A [ S VR [ PRV O
88 gy DI JE ) Qe jeaiall dddiall e geaie JS e ashy el fi5e L * L3
Al
PSS s mall s A=[12;345B=[12;12]; e

Command Window

>=A=[12:34]:B=[12;:12]:
:}:}C:A_*B

1 [m]
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Caagdl ) dl) culisal) I Jsaall gy ddshad) e cllaad) 8 Gilleall o B sl L
dal 5o MATLAB HELP (e sagasell aalial 5 culadaill olend Zala) Jisall Ciagy L
HELP (e 35a gl ABAY1 (e 50liiadld D) gl e s dalaill o e sl JS55 ¢ DULY!

Operator Purpose

* Matrix multiplication
! Matrix right division
i, Matrix left division

- Matrix power

Complex conjugate transpose

Description Reference Page

C =A*Bis the linear algebraic product ofthe matrices A and B. The number of columns of A must equal the number | mtimes
ofrows of B.

¥ = B/Ais the solution to the equation x4 = B. Matrices A and B must have the same number of columns. Interms  mrdivide
ofthe left division operator B/A = (A"\B')".

¥ = A\Bisthe solution to the equation Ax = B. Matrices A and 8 must have the same number of rows. mldivide
A*Bis Atothe power B, if B is a scalar For othervalues of B, the calculation involves eigenvalues and sigenvectors. | mpower

A" isthe linear algeoraic franspose of A. For complex matrices, this is the complex conjugate transpose. ctranspose
N z
Cii =D A Byl Al iy wy o))y Clighoadl) slan fige
k=1

o maie S o ah * i) o Laag Cus * 5 F il g el B 280 B i
G Clghaall pual ply Lol calad) ity Glieall 068 o Japdy 41 Q) jeaiall ae ddiiall
pall lee ¢lya) Jal e inner dimensions ddalall sl bays Baaty of

P Ofgheae Gy dal e gkl

gl Aghiadl e adal gl 16V Adgaadll sacef aae o o a1

N
oo b JS e pealiall Gy b Cus G =D A B A ADL Gl Sy e 2

k=1
JS iy gl 13 pan Q@ Al Adghead) e dsee S e ealially (V) ddsiiad)
oAl i) dganll ae shadl (e sl die Al i) juaiall pe juaic
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A A ghead) el slaa sa5 2 (gl () Apanl el sae Yol Ll sl 1 Jal

cpdall dlae 385 (S diag
3gand) pe V) Adgiiadl e Js¥1 hall el claall duals s 40l ddgiiad) & J) juaial)
sralic U dal e 188y Zagil) pens ablia puaie JS G o s B Aishead) e Y
el ae ga SN 5 V) Abaadll jhaud e s IV bl @S lly Aaslll ddgaial)

ERIEEFON
j

2(3)+ -1(5)  2(-9)+-1(7) 2(2)+-1(-
3(3) +4(5) 3(-9) +4(7) 3(2)+ 4(-6)

>l X11
X221 X22
Y = Y1l ' 64 50
Y21 Y22
.@
X*Y =
€ > (Xll"{12)+‘(X12*Y22}
(X21~Y R P: Y21) (X21*'112]+(X22*Y22)

Ol (08 ghiaall Ay adil : Jli
.D=A*B ,C=A.*B :3ull clisandl aagily A=[1 2; 3 4]; B=1[3 0; 2 4];
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Command Window

== A=[12;34] p

A=
1 2
4

m

Command Window

=== A*B

D:

7 8
17 16

Cm ]

fr ==

Sl bl 38y Can) ST IS5 lisall oda Jue e g3 help alasiu (K
Matlab - language fundamaentals -> operators and elementary operations -
.arithmetic
cY bl dlea da (B Glisianll alasiu) e Jhe
leliiad €y ¢iallil) ¥ amal) dlaa Ll oSal

dr+2y— z= 1

20 — 2y + 4z = -2

—T + %y — z= 10

&uﬁbJ@w\tuﬁx‘ﬁM@AaPAFb@@uM\mg@um
aland)l JBd)
t ot Wpalic Cus A Adghiadl JS00 466
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alay) K G Jaalaall plad alagb o S A= [3 2 -1; 2 -2 45 -1 0.5 —-1]; b= [1; -2; O;
leias A Adsiiad) Ciglia dlagl oas Buay Jall 5556 of V) Ll Gl &G x= [t V5 U] g et
b g leally

Adghian islia alay) (S 2l Al NV daled alaiuly (V) 38k

o) dal e 1 asill ) 4mdy agii 38 ) ad)ll sas power (sf A isall aladsuly 4Bl 5k
Adshiad) re dalaly Jisall ol Hlie) o csladll

Sl 138 oY (Sas 1385 A Dgtiadll Lo b g el apiy agii Cun \ il aladiul e TG 44,k
ligiad) Jde bl Jaf e Cijas

Command Window Y.
== A=[32-1;2-24;-10.5-1]; b=[1:-2;0]; e
x=imv(A)*b P
y=(A"-1)*b
7=A'b

=

1.0000
-2.0000
-2.0000

m

1.0000
-2.0000
-2.0000

1.0000
-2.0000
-2.0000

fx >>|

1

A Y alaal) dlea Ja alagly o8 10
2x +3y+5z+t =1

4x +7y +9z =5

X+6y+2t=0

X+y+z—-t=5
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Relational Operators 4:dNe «isa
a5 Al ol sf eAygluie alaly 65 o Jayd ale IS dddall jualic g o il sda Jexd
logical ihic Jsaia sa 43l Adae z)a (5Ss .element-by—element jaixl jaic (g o
Alals 4lad) dagm cul 13) 0 Sl (true e Ja) dagaaa L)l dags <l 1Y) 1 ge s)le oo

(false e dq;,)

< Less than

“= Less than or equal to
= Greater than

== Greater than or equal o
== Equal to

~= Mot equal to

bl 03] dgpyal) B2l sl o Jpaal Jis Ailn) (S

Bl aae ~= slgluall == (g5l 5 S8 >= (0 HS> goliy ff jaal <= e jral <

Command Window

== A =4%ones(3.3)

>=A>=[123;456,781]

ans =
1 1 1
1 0 0
0 0 1
Jx ==
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Command Window

>>a = 100; b= 200; "
if (a=b) max=a
elsemin=">
end
min =
200
Jx >>|

Logical Operators ddhia <)figa
sigilaiall el e pe i aaiiuall MATLAB iy

Jogical arrays Zghidl Gladall palic e Jaxi (_paliall s5iu) Element-wise o
D) e e daalall Colaad) o ciladanll o Loy <ol s3a Jae ddjne dal (e JI) Jlal) 22l
e bl lisall W Jsaall e A= [0 11015 B=[1100 1]; ol Gaeladl) Gy
ol el e 5al 538 ke Aty cial (s5se

e "

& Retumns 1 for every element location that is £rues (nonzero) in both A & B =
arrays, and O for all other elements. 0Lo0l

Returns 1 for every element location that is true (nonzero)inether & | B =

one or the other, or both arrays, and O for all other elements. 11101
- Complements each element of the input array, o ~4 = 10010
Xor Returns 1 for every element location that is true (nonzero) in onky xor(L,B) =
one array, and O for all other elements. 10100

oo Gl & Help Gpb ce cilisall Jles MATLAB (am 85l wilsll o Sl Capntll (S
logical-operators: short—circuit ; logical operators: element—wise s logical operators
.logical operators . iald 38 lgian 2a s Operators (e casil) Ll S E
scalar and logical Zulull a8 Ao (ggiad Al dghidll juladll e Jead Short—circuit e
.expressions

‘é.A C’_a\)'j}.c“ oA
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&& Retums logical L (true) if both inputs evaluate io true, and logical 0 (false)if
they do not.

[ Retums logical 1 (true) if either input, or both, evaluate fo true, and logical 0
(false)if they do not.

SE < sl a3 dee e g3 help aladiul ¢Say

Bit-Wise Operations <) gsiuwa Ao cllee

alkdlly complement Jas4ll al;.;jj and, or, xor Ji cull g5 e gl @bl ehal 4 ad
help aaiul g smsall 138 ge aiall e g3 (. 5 Shift 2alY) Al

U JBal aya

Lo mlmse zoal) el (gginn e dlaid) illeall (mmy 223l 2 & (ag AB (ied (it 2

L = 28; % binary 00011100
B = 21; % binary 00010101
bitand Returns the bit-wise AND of two integer bitand(&,B) = 20 (binary
arguments. 00010100}
bitor Feturns the bit-wise OR of two integer bitor (&, B} = 29 (binary
arguments. 00011101)
bitcmp Returns the bit-wise complement, bitcmp (&, "intB"') = -298

assuming the second argument specifies (binary 11100011)
the integer data type of the first argument.

By default, MATLAB treats double

values as uintcd integers.

bitxor Returns the bit-wise exclusive OR of two bitxor(A,B) = % (binary
integer arguments. 0Q0001001)

fshle Ciypaty o8t Jla
a=:60;% 60=0011 1100
b=13;% 13 =0000 1101
¢ = bitand(a, b) % 12 = 0000 1100
c = bitor(a, b) % 61 = 0011 1101
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c = bitxor(a, b) % 49 = 0011 0001
c = bitshift(a, 2) % 240 = 1111 0000/*
¢ = bitshift(a,~2) % 15 = 0000 1111/*

Command Window

b=13;% 13 =00001101

fx 240

>>a=60;%60=00111100

¢ = bitand(a, b) % 12 = 0000 1100

¢ = bitor(a, b) % 61 = 0011 1101

¢ = bitxor(a, b) % 49 = 0011 0001

¢ = bitshift(a, 2) % 240 = 1111 0000 */
¢ = bitshift(a,-2) % 15 = 0000 1111 */

: il gLl e 253l

m

]
I

15

oAl A LY ALl 5y seall pa Byseall 038 mad ay tAdaadle

Set Operations cleganall Jo cllee

CSadll gl (e paall ) iéuaj @Al Ao gana A oLyl o Lia) ceblall Glble Joli ag
e Galy help aadiil lee e j.'.si &M e Bygea SO JSEN oy edlaal) 13a 0 3 Lgaladinl
.@\)ﬂ\ oda Jia e Jaall dalad) aie @\3 IS Jae 5o )y o84 set operations

MATLAB Functions

intersect
ismember
issorted
setdiff
setxor
union

unigue
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Array elements that are members of set

Determine whether set elements are in sorted order
Find set difference of two arrays

Find set exclusive OR of two arrays
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t b
a=[72314159 12 8 24 35]
b=1[2578 1416 25 35 27]
u = union (a,b)
i = intersect (a,b)

s = setdiff (a,b)

Command Window

==a=[7231415912 8 24 35] i
b=[257 814162535 27]
u=union (a.b)

i=intersect (a,b)

s = setdiff (a.b)

7 23 14 15 9 11 8 24 35

m

2 5 7 8 14 16 25 35 127

2 5 7 8 9 12 14 15 16 23 24 15 27 35

7 8 14 35

Cnll A LY AL 5y seall pe bysaall 03 zrad g sl

:Array indexing <l giaall duygd

Go Ul Y didia o Aghian plad Gen ualial (e desene 5 Gime peaie ) Jseasd ol o
@l Jity ¥ MATLAB () sa5 dpeal JiSY) Alaadld) S3) jaad lia cindexing G jedll ddee aladind
0 G Gads T Ay g8 L ddgias 5 g led Gaa Js¥1 paiall Jpasl of ol ales i
INd(1) iS5 0 wied Ling J5¥) peaiall Jsumsl ol e Ind=[ 0 1 2 3]; Al g lell Caje : b
Ml Sl b LS U Al el V)
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Command Window

>>Tnd=[01 2 3];
= Tnd(1)

ans =

]

== Ind(0)
Subscript indices must either be real positive integers or logicals.

fx ==|

rais A Jyasl

(S8 e (6T peaiall ol dgaes sl () e 2nS Guybe e Bghas Gan geaie ) dpeasll oy
Matrix (row, coloumn)

g ALY o8 A= magic(5) Al dalill (i< .magic dadsill aladinly 5 X 5 den Adghias alghy ol

BN 3 ganlly bl pland) & aBlgll paial) alagl &8 S5 cmagic Al e Je HELP o

Command Window

=> A = magic (5) -
A:
17 24 1 & 15
23 5 7 14 16
4 6 13 20 22
10 12 19 21 3
11 18 25 2 9 E
== x=A(4.3)
X =
19
Jx == | P

JS% 39 e Adghiadll (A% ash MATLAB () Cus seaie ) Jseasll ()80 ddla clllia
1 el sae Adghiadl jualic s g opland e dgee IS5 e 0380 Abgias o of Gl s
gand) jualic baaey S & ddgiadl e (SN Shul) e L) dadl 8 OV dsendl pualic
iy Sy il 1385 L
5,80 & Adull dsgdadl cpyas sy A =1, 2, 3; 8, 3, 6 1, 2, 5] 4l & sieaall adgi a8 b
Sl gl e

1

8
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QA W N W N

5
il Wl (A(2) LS Gyl e T3V aseall G Sl e ads gdlls 8 paiall Y Jsaasll (Say
A(8) S T (el yuaiall ga aniijih GBI 3genll SBI landl o) 6

Command Window
- A
1 2 3
8 3 &6
1 2 5
== A(2)
ans = L
8
== A(B)
ans =
6
fx >>| =

MAT=
1 2 3
4 5 6
9 8 7
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=1 Oh L G0 Lh b D e

https: //www.youtube.com /watch?v=tqjZ8§(O)PwqBU

https://www.youtube.com /watch?v=q8lUOIQuqTo
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PR
Sl 5lell 3 aey ANS Jsaiall dad 8 L1

1+6 .a

X=1+6 .b

E=X+2 .c

¢ 4+5 .d
Aald ady oylaa 88 g Aan Anlua Gililac 38 3¢ )8 13ac s

¢ NAN Loll g dpluall Goleall ma 6K ey el Loy 4aS Y jlaial oo NAN 248 .2
Ll (.\,ﬁj k_blaﬁ 73)33 3¢b§ T IV

90l e g2 Lo X=1; Jeadiall Cayyai e .3
Yl e dadia 33 3e)y8 tiac lua

clear all diwlxilly clc daleill Jae 0 380 8 W .4

Y salall e dadia B8 Be))d hac e

this variable is sy 4xla ) Gl Cauals 10 dal) 41 ainly X aans abos Jsaiie Clypeiy 8.5
G Al el O dadadl) A die sy Y Gl aas the answer of question 4

.command window

‘“;Aud)wu‘)uu:ﬁ'é)sﬂﬁcbﬁ Y= N

Cany [1-60] dlaall pana L2 l) e A8 e (g5iny 1 X 30 ax VECH auly ¢ ladi Cayyay o8 .6
QS gl Jsha Adp2a Sy oS command window & il (aje o dagdedl] 140 die
GUAL 230U daylanl)

g lad Cayri aS 58 e )8 Baclie

I Cld gl Cayyaty 8.7
Zeros daladll aladiuly 4 X 5 ey dagpe ddjhias @

ones dawlaill aladinly 3 X 2 aay dxyye ddshias @
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rand iadaill a5l 5 X 2 day dasye digias @
M}M LJJ:.\&J&SBJAEB;_\)E 232 Luwe

M) aanll Sloll (oS) Adiiadll o2 palic pan Jialay Adgiiadll sda 2ay Adjaa (Sae caS .8
s Asiadl
A=[256;11 3]

Adgiina Cayrd 0 5)88 3¢ lyd 3ac lise

A0l shanl) Ciyats i Jls 5.9
a=[1,3; 2 ,4;3,4] b=[1,1;2,2] c=[0,1] d=[4;5;6]
C aiall Ailae (Sl (po iS5 08 ABL) il ghoadll BS ggint Rikoa iyl o i
Ao (s (S 558 5 e L

2000 48 ghaall Cagpaty b Jla 31 b Lo ity agiy 53V aapl) Syl €1 .10
A=10334,4217,7490;47 8619 10]
U ghadl e SLlS CBY 3 ganll 36 )8 Sy oS
Wghad) e SLlS EBY ) 36 )8 Sy CaS
Bsiad) e @bl sl e Sl JsY) eaiall 36l S i
.colon gl luasis MATLAB (e Calsisall 58 56 )8 t3ac Le

b Lo 385 (el AB pllil) 8 siad) Ll Jla 3 .11
A=11,1;2,2] B=[23;4,0]
A Glalal) 7 A) 4ad L
X=A+3
Y= AN
Z=2*B
C=A*B
D=A.*B
duleall il fgall Tuasis MATLAB (paa <l sigall 5y 5618 t5ac e
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A Y leall Al s alagl 48 .12
2x+3y+5z+t =1
4x +7y +9z =5
X+6y+2t=0
X+y+z—-t=5

Gl Al cppaill ol (S8 dplead) clfisall Tyaats MATLAB (aca culfisall 558 86l 15ac L

-

oyl

L error A, laY) s thd sy baal O Jla 8 Al cilehedl) £ 4 L .13
X=1[1.2:3.45.6]
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Aagil ge ble s g dad cual Ll e AVl Not-a-Number J jlaial a5 NAN .
leie S3 lghaii A e e Glilee (e
NAN e dyles dlee i @
E};Tg J0%00 4400 — 00 dlee z)a @

double 64—-bit L.l .

i gl eVl zase 50 command window (eus sasasall Claglaill ey o5& Clo ISV
Ledyat o8 Al c¥saiiall aies sy 058 clear all 4l workspace (jaa

x=10; % this variable is the answer of question 4 .
length(vect) LS Gyyha (e Jshll 48)2a 235 vect = 1:2: 60 .
ol e Captiall A0S Al s el

size(A), sum(A) .

arr{2,1} i< ¢ paial) dlae Jal o Wl arr={a,b;c,d} .
A(:,3) s Gl 3 ganl) 5o 8 Jal (g

A3,:) S il land) seld Jal e

A(4,1:2) 2l Sl gaca Sl SV eaiall 5018 Jal s
X=1[44;55]

Y=1[33; 6 6];

Z=1[4 6; 8 0];

C=1[6 3; 12 6];
D=1[2 3; 8 0I;
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a=[2351.12
4790
1602
111-1],
b=[1505],

x = a\b'

error i X(0) .13
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:Egyétyd\<gbﬁs
(&5ills scripts lile alasial) —1- MATLAB® i da0))
Programming in MATLAB® —1- (Use of Scripts files and Functions)

sAalidd) clals)
Text agaill jas function LU cscript «.m file dfile extension il 3alst <MATLAB

sl alsill Local function dulaall alsill can) Agean alsill Anonymous function «Editor

-Aaldll algll Private function<Nested function
:uaﬂa
alsilly scripts: @ilile aladiul Je S5l (MATLAB 4ad aloadiuls syl alaty Jaadl) 1 g
Glile o oyl basy Tl (MATLAB (peca calild) Balll Jasis (i yes T s cfunctions
Glile pe Jaladll Jeadll 138 o oy o8 Alilad) Gl o @l dlly function al gl culila g escript
cnagiy Aall) pe ST Jaledl) Cargy doadll (e sajae ATl apaE Sy WMATLAB dasyll 43 (e
ARl kel dals
cdaglet Cilaa|
e Juadll 138 4 Qllall oty

.MATLAB (e functions  scripts aa Jalxill o

MATLAB (yaus function ot i script cale bans Jais (Wi @

Ngie JS dpaal ddjaes MATLAB 48] e sl ¢ 15l ae ol @
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MATLAB (pada cililal) galg!

e Lellsy Loy (MATLAB Zisay ahadiul leipas oSey Al clilad) Galsd 5@l oda & (e

) Simulink model ¢ L) «asia csCripts calsi JS8 o culalall oda 05 o Sy Cum cigaell
e o JRET e Jgeaal)

el 138 8 Lieldia) cein o 081 Balslll (e 23e 200 3alslll Zdlia) an g tidasd

pldszny) LI
MATLAB figure fig
MATLAB code (function, script, or class) .m
MATLAB data (binary file for storing variables) .mat
project file used by various solutions (packaged prj

app/toolbox projects, MATLAB Compiler/Coder projects,
Simulink projects)

Simulink Model .mdl
Simulink Protected Model .mdlp

Simulink Model SIx
Simulink Protected Model SIxp

-104-



MATLAB for Numerical Computing—Ch3

Scripts Vs Functions

Gl ol @il 343 V) Awlal AN e Lage MATLAB 45y aladi) (K 4l lasg (V) s
Apadal) llial) Jlae 8 Fualsy cAlila Lma ) o3
Command (3yh e commands cladadll Jlaa) S Aglall cabally @bl Jadll 3 Ll
S dals <5 e Jax Y Line-statement i Line—-command & o L 25 «(Window
LS Galall 358 2 ey ccile (pann ilaaleill (o de same LS 233ull Liad MATLAB =iy 3
sy 43 6l e Functions sl sll 4,680 45l J<i
dalaie oas Mfiles o e Lo 5 ".m" LiaY 35a5 MATLAB (s ulild) 3alsl 58 3 Laag
tlaag (Al oda e zalyl)l ilile (e (pe il

Script e

Function e

5 MATLAB e zalyd) g 15l o] e oM &aadl alyy lile (e 35l sCript <ilile :Scripts
S Y A Wi maudl ey il @l Eladaill e Ao gene LS lild) 23 G (Kay
Jsale gl Gl @y e atsll e coutput za sl salely a5 Yy clgd input Jas a5y Scripts clile
il LS gpal cillua 8 By aie s0lal) (Sayy workspace eca iy dasll DA 4iped gy
sans Cllaes Capety oL DA o (S5 Workspace (s e s35asall Cilibandd) go Jalah
e Gl Aaatd) iladall sty Ay clasy e Jpennd) (S G W Ailis) L Lgae Jalail
.plot

& Script il e LIS 52N (Ko cmyclac.m e «.m dasdU) 4l lilias aul Script Cale (I
Script fraca LUK aadiiall a8 ¢ aadiadl e S J<0 Lleadtin) S Gbleall (e 220 ¢)ja)
Aalall vie Jleria¥) sole) Cings lelaiag

salely J30 3sms ol ey load .M 2ead iy ik (e Bl il ilile tFunctions sl
e e V) Lealasind oSy Y s local dilas cNsatie e yle alill G Al c¥satl 2 A
Cags lemns e Ayl k)l ci¥lally lilally ladedll (pe e sann e e ailsill cilibe ey
em\ OoS "5 —au "ég (ilasia Cilale (paaa @\Jﬂ\ a2t ({.'g MATLAB Cpauia 4Q;M U (3ead
Adids 2ty Y Cilal) and Uylas 2l

A e ST oy cdas e ST A ) alall Sy rAia
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:functions g scripts (. 43l

Yy Jaa Ji Y Gladadll (e de gane 2l Aol o586 SCripts L) 4 MATLAB aia zalyll cili
5 SCripts (e IS .zA Aai€ axiy i Vst W osS ob i functions S z 4 e
Cale (e 4335 gy Lagie JS Ll LS (MATLAB 3l isiSa oy Sley Sle olisiay functions
Jadl eVt e adind leads aolsil) di Lol Loga Zigylall (puiy Lo SCripts i o) «m 4aadly
caaiiall 300l Apagae ST aalsill Jany Lao Ledlial aaiiall aséy 3l

¢ new script ¢l Ay (i

Dshudl (e 2 e goan Scripts clile of Wy scripts cilile e ST Capatin 3l oda
A8 als a5l MATLAB (olSe d Baie pilsi ol MATLAB ciladas e ggiad 3l Adleidl
Mias Lty zeajdll
! 5 MATLAB dpasyn paldll text editor (asaill )jme aladin) (Sa .m clile L) Jal o
:new script ¢ Lasy el Gylall L lad (i (Notepad++ Jie AT agai |y
.Command History P& ' @
.Home 3l e Toolstrip )i DA 0 @

.Command Window (jeca edit ol sladin) 3k e @

Command window jaca Glaledll (e de gaae 4US 22y :Command History DA o .1
338l 8 laaaas (Kay Command History  d Lehaia o0y laalatl) sda (e Ads 8 laduim
“Create Script” jlaals el 310 baally d8,L4)
4t Gilalall Command Window (paca SISt
a=5;b =7,
c=a+b
d = c + sin(b)
e =5*d
f = exp(-d)
JAI 8 LS lagdail) paaty o8 «laglatll 538 (e 433 22 Command History ) sl
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.Create Script jLaal o8 ¢ Jall JS&N 3 WS GhLA sae aain el )3l Jaaal
Ewvaluate Selection FS

Create Script
Create Shortcut

Profile Code

Cut Ctrl+ X
Copy Cirl+C
Delete Selection Delete

Delete to Selection

Select All Chrl+A
Find... Ctrl+F
Print... Ctrl+P

Print Selection...
Page Setup...

Clear Command History

o LS Tl cilalsll e dliaiie Agalsl s3ay (Editor e sy Aeals i 4 Script oL xe
: g

4\ MATLAB R2012b |= = |

ry

I;lj D Brmﬁes % E Lz, New variable |5 Analyze Code @ E (&) Preferences @ &

L open variable ~ [ set Path

(] Paraliel ~

== (5 FE L v Co» Users » Simon » Documents » MATLAB ~lp
Current Folder ®  Command Window ® | Workspace ®
[ Name 4" 5 Egitor - Untitled3* (o=@ = T Value M
PUBLISH 5 5
= 7 7
EF 5 Fna Fres 12 13
New Open Save e X 2
[l compare - | co 12.6570 1
AR — Ll 63.2849 63
- 3.1852e-06 3.
[Ontitled3™ x|
1 a=5,b=7,
2 c=atb =
3 d=c +sin(b) —| D
4 e=5%d = ®
5 f=exp(-d) ~|1015 6:32 PM --%
& i
I
I
i
['scrint [tn 3 Col 15 [OVR
Details ~ | fx > rj'q

OVR
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) JSa b el 50 aladial Bk ce Rl Agalsll LU dealsl o2 sale) (Ka

Dock Editor [lial s cuhla sae jeday adle hasall xic Show Editor Action )51 s asxy

Save and Show Code Analyzer Report
Save and Show Dependency Report

 Dock Editor Ctrl+Shift+D
A Undeock Untitled3™

QU\ dS.uJ\ &c d.aa;.\.w d.\Lu.\J\ )Li;j\ JL\.\;\ e

4\ MATLAB R2012b |= = |

HOME UBLIS VIEW i BLOSBER =
,;1:, u - Ermﬁs msert 5 f% i) » <0 E & E

Save -mmam ~  Comment % ﬁ d feoTo ~

== EE L » Co» Users » Simon » Documents b MATLAB - P
[ Name ~ [Untitled3”_ ® Name =~ Value i
1 a=5;b=7; Ha 5 5
2 c=at+b —| b 7 7
3 d = c + sin(b) —|(He 12 13
4 e=5*d —|Hd 12.6570 12
5 f= exp(-d) —|He 63.2849 63
8 Hf 3.1852e-06 3.
L F—— v
Command History [C]
E-%-- 17/04/2015 6:32 PM --%
Command Window ®
f=
3.1852e-06
Details ~ fx e =
[script [tn5 Col 12 [OVR

»3 New Script 0) »iw Home e :Home 334G & Toolstrip Lyyls e (e .2

Aaainly a8 i soript sl A new B8 3 e baaally 4 S gl 3 e baaaall
Ctri+N

) fl (O seach Documentton i

@gmwvm | oe e

l ﬁ U[ﬁmm &1 ﬁ

- :0, Search Documentation i

l;}u@mm&] @

QgWWVM | Anayze Code

.Command Window (jeca edit bl alodin) 3ayb e .3
bl dad=sll Command Window (jaca S|
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edit FirstScript

BN JSEN 8 LS anliS 25 g as) Canen ll3y cNEW SCript o Ll i ALl dadaill ()

G EE v Gk Users b Simon b Documents » MATLAB AP
Current Folder ® | (7 Editor - C:\Users\Simon'\Documents\MATLAB\FirstScript.m ® x | Workspace [C]
[ Mame » [FirstSeriptm | Narme ~ Value M
) FirstScript.n 1 .
4 I 3
Command History ®
E%-- 17/04/2015 9:18 PM --%
’Bdﬂ
“edit FirstScript
Command Window ®
== edit Firs{Script
F>>
Details ~

Untitled aul Tuas e 5 MATLAB (s Script Cilal and yast axe dlls b rdlaadle

MATLAB (i Editor agall) ;e o cigl

:Editor e x ally Al 5380 ~38 &5 new script ¢ L) xie L)
(= C il

.
|# Editor - Untitled*

PUBLISH

(5] Find Files
=g = ——

NewOpenﬁue_

% i o

Comment GoTo =

[Untitled %]
1
2 |

| script [ln 2 Col 1 [OVR .
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Sl ISy JMATLAB 43l é daayd) ubile)ll 4US aiaa o3y o35 Editor le S il
Jsaiall dad cawa Tail 5 Head 48 Hledaly ashy dass aep Sloy 4US &5 i editor J1 65

-l sial)
14 Sl
%coinToss.m
%a script that flips a fair coin and displays the output
y =rand(1,1);
if y < 0.5 % if a random number is less than (.5 sau heads
disp('HEADS');
else % if greater than (.5 say tails
disp('TAILS');
end
(17 edior - untitea B =)

2 03 Erene

| Compare Cummemﬂé%&}j

=

New Open Save

[Untitled” x|

1 % coinToss.m -
2 % a script that flips a fair coin and displays the output

3 vy =rand(1,1);

4 if y < 0.5 % if a random number is less than 0.5 sau heads

5 disp('HEADS");

[3 else %0 if greater than 0.5 say tails

7 disp('TAILS");

8 end

o |

:u.a_g.aa.d\ e UMBJP}A“ ;bas“ ‘éjtd\ ) O
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o 7- Run Tools
_y 2-* Means that script is not saved /
-+ Editor - Untitled*
EDITOR PUBLISH N
,ib - %i_ﬁ]ﬁmm insert = fx P = k3
|l Compare v [Comment % 53 74 fGoTo v
New Open Save Breatponis
P N = 1. Indent [5 | Lo i |“‘M' sl
FILE I EDIT || MNAVIGATE [BREAKPOINTS |
- [Untitled™ x| ~
1 % coinToss.m T T AL - A
<72 % a script that flips a fair coin and displays th\équtput_ :\\ — 3 HCIP File i//
6-Line |13 y =rand(1.1); AN .
Numbers ||4 if y < 0.5 % if a random number is lesithan 0.5 sau ﬁé&ds \\ 1- Real-time error check
. -, ™,
5 disp(HEADS"); |I . o
6 else % if greater than 0.5 say tails\ | \\\ AN
7 disp(TAILS'); | AN .
8 end \|4 \\\ \\\
™~ Y
R | 4- Comments - _
8- Insert Breakpoints
N \
‘ \\\
5- Possible Breakpoints AN :
A 9-Edit Tools
9 1

Pl asiin shial Bae o (going maals s LS Galud) JS8) ¢

a3 L) o pumal) ool Leagh ie allyg error tad sy axe e J ALl Al ¢of .1
OlSe aic 8L} aumgd Aala) My ) ol s 2y warning s i error Uad asa g
Al

camy adais ol Gald) o e Ja A8 * sl of L2

sl aln sk die Jaadl aplat Cargy Cilall (e Cargll 05 liles e syle a5 Help File .3
o34 By (S Cum 3 Aoy ailile ) Sasell  aadiiad) 2 Ll LS e il ylsa
b Bl ab il oda caldl) Jee o Gl aobiing s Ll Gl 3l calaadl)
SCrpt Caca dugi€all Y skl

dac zod 5l Lo Jsalie gyl (o gl raniagiy aadiisal) asdy G cligledl) 5 Comments .4
3 Aoy Cilall agh Caagy dadine Clagleilly a1 (0 de gena
Comment thoroughly in the Script to avoid wasting time

<l Breakpoint gas aadiudl @ Al S e 35le 4 Possible Breakpoints .5
il aBlge 23T sag Anapdl Gl WS 8 4uss e breakpoint gl Ak (e Rl
adlaal Apluall Glledl zya 5 cVpatal o Adjees comals LA Caag Lo galiyy (e
for cildla Jala Laliy 4 malipdl o 235 Al

MATLAB (] ¢ua dejun el aaas 8 Uad Gigon e ol agy casi€all Syl e s .6
e laall g8y 5l jhadl 45 5S35 tha 6 Gigaa e padiondl Al 2y

G eyl Cald) a5 2y editor Gasall e J8 e dalie @lsal 45 Run Tools .7
P oS il 3y paat Jie Aiide hla bl ) il
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sl g Aad amy Hlal oSe Al Y e haall e Breakpoints caigsll Lis .8
clile Jaladll wie o€ < aaais LU oda Aydayd (g bldy aamy ol i Jalds Al

Calall api gl (3alad Adlia) Lt sae cihla dila) )Y eda Gk e (Say Edit Tools .

sl e f script

QG le sy Gl Geia gSall aanll Sl i o) section galia sl

.Smart Indent

$9¢Script Cila s a3 (i

:Seript G U 5Ll A0S, o8

NumOfStudents=1000:

TeachStaff=135;
NonTeachStaff=2;

Total=NumOfStudents+TeachStaff+NonTeachStaff;

disp(TotaI);

4\ Select File for Save As

bl 0 338U el OIS Lol ¢ I Calel) Jadny o3

. | 5= ]
- — - — —_—

 m—
'@Od| \: » Simon » My Documents » MATLAB

-
- | 44 W search MaTLAB 2|

Organize =

. Favarites
Bl Desktop
4. Downloads

L
1= Recent Places

. Libraries
@ Documents
Jﬂ Music

[ Pictures
[~ RV

Mew folder

File name: Untitled? -

MName Date modified

Mo itemns match your search.

- 4 n 3

Save as type: | MATLAB files (*.m)

4 Hide Folders

[ Save

| |

Cancel l

.

A

=

Editor .= Save

Dol [l beal Gub ce Gyb o Gl bis Laf oSy rladl

.Toolstrip (e 24a g4l
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Sl s ot A1

.Save jalsprog ) Untitled7 e caldll anl juady o8

4\ Select File for Save As

{ —— — - —
@au » Simon » My Documents » MATLAB - | 43 W Search MaTLAB P

g 3 - —

Organize + Mew folder

g= -

Fy

4 'k Favorites SRS

Bl Desktop
it Downloads
(E-:ﬂ_ Recent Places

a | Libraries
I @ Documents

[ JI Music

Date modified Type

Mo items match your search.

I [ Pictures
- | 4 |

1

[~ IR Y -

File name: prog

Save as type: | MATLAB files (*.m)

(= Hide Folders

¢e¢Script cila Run 3,8 a3y (s

Enter le laxcall &5 Command Window (pea calddl an) 25U 305k (e

O Aol elaing Galud) caldl) dwwt Jaadin Command Window (e prog i e

Command Window
>> prog
1017

_fa.:‘;}

JAl A miage g8 LS Command Window

.ToOlStrip ‘yaca 3sasall Editor e Run [P 5 e Lzl Gyl e @

-113-



MATLAB for Numerical Computing—Ch3

PUBLEH VEW ‘ill'%"“-“5€)§MHMMMHMIIIMI
{E 3 E e met B fA @

v Comment GoTo v )

OB s Dot P

Work Space . lgiaa s3sa sall cilsaial) oy iy Script ol 2an vie asl laay

b)) il AL
3 Aaaay dale Liad Comments lidaill Adla) ol (MATLAB 4al aladinly oaap ley LS e
et AY) (aliidly ans (il iy b cgSdl ol Sloll Caiagy clidal) oda o Cua
asSall 5l
Comments ilides e gias of Script il Koy (MATLAB b 435l cfilell @Sl e
o) cclishes 3Ll Jal (e (percent symbol) % el alasial sy lede ssiat of aalsill Lol (S
Ol s s 5 Y gl il gl e leae dalaill o % 3Ll (s (o) st ) Gl e
MATLAB 4:l1 48, j2a cilagded e Cogial

Cargr 3aY hu 8 dabadl 4 e fain gl laul) ey 058 o) Gliball (Sa e

- Slaedl) Joe g

% Add up all the vector elements.

y = sum(x) % Use the sum function.

% Add up all the wector elements.
Y = sumix) % Use the sum function.

oo 280 (e laedll (any aie (Say Cua cblial) sl by saeki <Vl 8 sake Clidedl) o
1% 5 %{ alasiul Ky malipll e d3ms eha e sl eha) die i 3 Lelea 3yl
Gl Ll e clabeil) (e dLlS 2B Jaa Jad o
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a = magic(3);

%f

sum(a)

diag(a)
sum(diag(a))

%}
sum(diag(flipir(a)))

a = magic(3);

®{

sum(a)

diag(a)

sum(diag(a))

%}
sum{diag(fliplr{a)))

At Jal e sl ¢ 331 sl osle Lz sl " 3% 5%{ " Operator jisdl o
b %} s o) 5 Gl Lelen Sl AESH Soludl laid) 8 %{ paasy O caa ol Sigall sl
Blbe ol Lo sl 13 4 ady Al (gging VI Gaagy ARSH G el

Ahaiin) (S (e ) sl o gsiads sk sae o xid Glagdadl 33 Adla) Jal (e e
Sisal
% alaxiu) e Lase 4udi (... )

header = ['Last Name, ',
'First Name, ',
.. 'Middle Initial, ', ...
"Title']
header = ['Last Mame, ',
'First Name, ',

'Middle Initial, ', ...
'Title']

JAL reagall 3l & Glddas ALy sadall cahLAl) L)A Qe aag Editor e

HONE PLOTS APPS PUBLISH VEW ‘,;' il ’-‘, = 0 Search Docurnentition i
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PUBLISH VEW

[y | Gmes | mBEAC O i D @ st

. B v % o
PPN o (ot B | LA PR o (< Adare

v v v EFIIK ¥ Indent “FM Y v v Tme Advance
| vl e N T | B | b - =
i o WIGHE_ BEAGDIT RN ———

(WA ) asedil)) @filayl) (o adalia 285

o oS 2 e Slald e goiagy cala gi o MATLAB L (isiSa > Ol Lfi fale ally
530n0 Ao gane it ) Dlie zlings alee (e Lo Al 8 Sloyll (e e da aseadl sgr L Llle s ccilaglail
i v Gy e iy Wl JSLae (e (sam 8 L bt Bl 35 ) Aslad) (50 cladadl) (e
U8 e 25l asfin Lo padi) iy cod Al cbileyll ol il 20 vie JSK(JKS alil
Lmayd) hbalell Jumdl e aladl sac Y aepd) Loyl A35a0 sale e Gl sadas daday 4l Leie S
MATLAB 4l alasin) vie duals

code ) Wiy MATLAB aa Ciyey Lo sl aludl LU sond) Lol A35a0 dglee Jaged Jal (30
Gladaill e degana 288 @l 20 Lald Cjlas Jde MATLAB (g4iay (sections or code cells
(%%) & ladll oda L script cale paua

Gub oo delS IS5 4l s WlSal muay %% alaaiul ehal 5o L el Lol &350 2ic
el 30 e daraig i) ) Gamal) e Al gl CDlas) Jaadli laaie 30 e Jaal)
.Ctrl + Enter L i Evaluate Current Section i,

S Jaall ¢ hal Al 8 Gadin dale c¥sate Caypaty L J3V) 3al) 8 asf Baadl J)) J<a
Lty el 5 40l oda (e olagbetl) 33y o581 CVsatall Jadh Cippat i Ledic s A3 Gaa lgauad
3a3ae Addag a8 Lgie JS LA ) Slopl) AL
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B Editor - D:\Student\5 th year simon'18& 2 Term\Digital Communication\Experiments\My_exp'3exp\3rd.m

%% Third Lab .
2 clear all; Evaluate Sele Fa 0l
3 close all; Open "Lab" Ctrl+D E
4 cle; Help on Selection F1 .
5 M=200;
6 K=300; culet
7 Dsfzg} Copy Ctrl+C -
8 Tsym=1; Paste Ctrl+V
9 T=M*Tsym; Select All Ctrl+ A
10 Ts=Tsym/osf; -
11 Fs=1/Ts: Wrap Comments Ctrl+J
12 f= Fs/2:1/M:Fs/2-17]  Comment Curl+R
13 %% Polar NRZ Uncomment Ctrl+T -
14 % Estimated PSD Smart Indent Ctrl+1
15 Xkseg=zeros(1.M*osi _
i Evaluate Current Section  Ctrl+Enter
16 oss=ones(1,0sf); —
17 A=1- Insert Secticn
18 fork=1'K %foreaq  Insert TextMarkup g
*
19 xk=A l'.'-].lldSl’Cl: 1 =M} Function Browser Shift+F1
-1 XS_I,]; Function Hints Ctrl+F1
21 for i=1-M
22 xs=[xs xk(i)*o0ss] Code Folding b
23 end Split Screen » a8
o . % | L I o W W s s el o T

ffnew function ¢l&i) Al i

Wy Jualal @ sadll Je o<1 (MATLAB Me\}.\l\ oe :\:ﬂLA‘\ Jualdh 38l 524 @ )2
EL Y 5_313 QJ.I_.)J_J {.\\:J\ I @m}:’ %

Syntax of a function statement is:

== Function [out],out2,...,0utN] = myfun (in1,in2,in3,....imN) Gl oyl o)
oA A;LH, el JAo Vi< ind,in2,in3,.. L imN - Jasy el myfun s @\3 e
Denll Ll cals Cappas wie Caldl Jib 3 daams cany Bslaad) Cagpaill ) cout],out2,..., outN
bl Cale dlgs 3 “end” aladiad Sy il Al e
T o s valid lams i) ol 5Ss of dal e oM 8 L Gilall Jass 25y ) 453U

.underscores “

Function [out],out2,..., outN] = myfun (in1,in2,in3,..., inN)

A 41';3}@_3\3]\ r:.u\ = CLJ)"AH\ [EREN Lsi

5l Capal (Cn Jol ) il and (gsins O O dpandl gy

t S die mppeail) iy Ja0 e ST U O sl Sy @
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P S die il w zia e ST s ol alsill (Kay @

function [one,two,three] = myfunction(x)

foh LS i el dis A 6l YT Gl Sy e

function myfunction(x)

function [] = myfunction(x)

cadais 2yl Calal) o Tolas il sl Sy @

ol el ) il U8 e Wale) S Y oS0 il Ay iy iy A clsaall duilly e
13 cled sl sliads Waslis) o 4l e pe )l o aalinall Jpdi iy Laie 8585 (ol 253
(e alinlly (alall Workspace e cilisy Workspace Jee ¢lisd agas ) gy V)
Lol s s 3 Y) L Jsaasll = Laaadl (50 aolsilly Gualald) oV paiall Gl oy o liadl) 12a
Base 3ale ey malinlh (alall Workspace Jasal) ¢l ok Syis (Break points i
Workspace

Llie ISy Lol alsill cdlid) culidat dalia) Sy clidail Joa 2ol il 8 LSI LS @
.Scripts cilalal by

& new it 3 e Lxally 28 Home 338U 5 Toolstrip Lad MA (e cpaa ol L) Jal e

function il

HOME APPS @ H A %E 9@ E,@ Search Documentation ) ©
D e LJ}J tﬁ Cf, New Varabe | Analyze Code @E) E {0) Preferences @ i

New

= 5 OpenVarte v > Runand Tne . (5 setpat
Open |LCompare It Save Siik  Layout Hélp = RequestSuport
v Dda Vorspce ) CenrMotipae v () CearComands v Ly v Py v
| i : ! S R s

AlE | VIRUBLE CODE WK BRMEN | RESOLRGSS —
LSl I e MATLAB J 4anl) dgalsl) maiins apaa 2l ¢ L) e
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4\ MATLAB R2012b [= 2 |

TREEEC rtation pH

PUBLISH

s2 o [ @rmems | wee@EH - S L & [ un Scton

~ % S -~
Rt 5] Compare Comment % ‘% %J ) GoTo 5 e et

- - =1 indent [=| o [z | Find ~ - - Time  Advance

@ = E 3 L » C b Users b Simon » Documents b MATLAB -2
Current Folder ® | [#] Editor - Untitled10* ® x | Workspace [C]
Name = [Untitled1o™ = Mame = Value M
1 function [ output_args ] = Untitled10( input_args ) =
2 %UNTITLED10 Summary of this function goes here
3 % Detailed explanation goes here
4
5
[ end
-
8
N R — '
Command Histery ®
%-- 17/04/2015 11:55 PM %
Comman d Window ®
Jx ==
Details ~

Untitled10 Ln 6 Col 4 [OVR

o sing Ll dans seript slal xie Jall LS blank lejle o Y oSl aas ile s L) Jaadls
b e il Lulul) Glaglaall o gsind 3 Al Gy 51

AU and 68 ol Sl Gy LS L Script culile Jada 2y A Al ety ol dads 30l
cAdia 25 Al cilal) o Uil

g s L) e P
01 Jba
gl Al Ul s a8 caverage.m Jill e alis S caverage ey cale 8 ali coyyai o8
dad o Baag Aad Al Z)AS dagg o Ledl) aia Bagagall aill Janigia Glisy ool o5 cal JAXS vector
sl
il
function y = average(x)
if ~isvector(x)
error(‘Input must be a vector’)
end
y = sum(x)/length(x);
end

-MATLAB 44y (jem alill 3)0a c@verage auls abaisg o 8
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B Editor - C\Users\Simon\Documents\MATLAB\average.m

gverage.m kS I

1 function y = average(x) -
2|= if ~isvector(x)

3 - error('Input must be a vector”)

4 - end

5= v = sum(x)/length(x);

6 - end

.

8 |

bl cledin) 8 5 Z 4auls 99 A 1 (e padll o (g5iny ¢l ¢ Lisk Command window e o8
50 a5 boasiall e s A dagall e Jeaati o L LS

Command Window
== 7=1:99; i
> average (z)

m

ans =
e 50 I
L) eledinly lgiaa ¢ bl Cayyaig sCript o L) oSy 1idaaDla
2 Jba

LA ey b gylmall CopniV s Jasiall sale s asiy oStat ey Cile 3 s Cigyaty 8
tetdl

function [m,s] = stat(x)

n = length(x);

m = sum(x)/n;

s = sqrt(sum((x—m).*2/n));

end

MATLAB 44y (jam alill ) g eStat anly adassy o8 4

-120-



MATLAB for Numerical Computing—Ch3

B Editor - C\Users\Simon\Documents\MATLAB\stat.m

1 function [m,s] = stat(x) =
2 - n = length(x);

Il= m = sum(x)/n;

4 - s = sqrt(sum((x-m)."2/n));

5|= end

<]

7

caje A ddest o calall Apandy o8 @bl AUl USRS elia) g8 4l (el cuas soript cala oLl B8
p ) Lol Gy il o ledinly By (J2all ¢l o
in_vec = [12.7, 45.4, 98.9, 26.6, 53.1];

[av_vec,std_vec] = stat(in_vec)

.MATLAB 44y (jea sCriptJ 3)pa

' Editor - CAUsers\Simon' Documentst MATLABtest.m

| test.m * l

1—  in vec=[12.7, 45.4, 98.9, 26.6, 53.1]; U
= [av_vec.std vec] = stat(in_vec) -
3

‘Evaluate  ,lidly el 30 e baall & basst Gpb g dnlall cleball Lan xe
seld oS sl ¢ Jall 258l e Command Window  jes Juasi (F9 e Lzl i Selection”

.work space (jea Jsaie JS 4o
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Command Window

av_vec =

47.3400 s

std vec =

29.4124

m

1

fi>>|

:3 Jla
L L 43841 oy &5 )1 e 3)le Jao c¥sate dased 32l cmymax ey cile 8 ol Ciypaty 8
Jaal jealie e SV Aall sa 2)al o s gt Lad €Y aaal) e Jaf e
:C_gtd\
function max = mymax(nl, n2, n3, n4, n5)
%Thisfunction calculates the maximum of the

% five numbers given as input

max = nl;

if(n2 > max)
max = n2;

end

if(n3 > max)
max = n3;

end

if(n4 > max)
max = n4;

end

if(n5 > max)
max = n5;

end

end

MATLAB 44y (jaa a0l 3)ga cmymax awly adaisy o8 4
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B Editor - C:\Users\Simon\Docurnents\MATLAB\mymax.m
| FIYTax. m ><l
1 function max = mymax(nl, n2, n3, nd, n3) =
2 %% Thisfunction calculates the maximum of the
3 % five numbers given as input
4 — max = nl;
5= if{n2 > max)
6 — max = n2;
7= end
8 — if(n3 > max)
9 - max = n3;
10 - end
11 - if{n4 > max)
12 — max = n4,
13 - end
14 — if(n5 > max)
15 — max = n5;
16 — end
17 — end
18

O C%7 aladin) Gk e b (ga (@l Jae paagil @ldy Al et Gaa Glildl) dila) (Ko
Oe gl maagi (Jsatia S ine i 8 2 Cua Jeo gl 348 die (g5 el i) Ail)
dal e sagasal)l clidanll 3618 A< Ul ) sagal) die a3 LS cclagleil) (e degane ol Aagled S
cJae ddyra
raglall cladanl) UK o3 @alad) bl e
%Thisfunction calculates the maximum of the
% five numbers given as input
dae oo D) die ol Jsa saclue (a3 (il o il any il B A clidel) o
;4 0ull dalasll Command Window (e i) ¢ aqlil)
help mymax

Aaglatll 020 mya ()5S0

Command Window

== help mymax
Thisfunction calculates the maximum of the
five numbers given as input

Ji ==

p G I e il plesinly Al laslis) 5 ) Script (e
mymax(34,78,89,23,11)
p il UKD e zyall oS
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ans=

Command Window

>> mymax(34,78,89,23,11) p:
ans = )
| 89 .
fe >>| -

:Function ) Script Jysas
oy izantis Calll Jainy o8 N dali) Al ladeil) LS o8 5 aaa Script cale sLial 8
Ealia dalie lua o Gladaill 638 (e Cargll Ltriarea
b=25;
h=3;
a=0.5%(b.* h)
LS 8 ) Enter Laral &5 danl LS 3k e ol ¢ lexiul Command Window Gea (Say
triarea

tSa e oAl o5

s
(w)

Command Window (x)
> triarea il
q=

7.5000 ;
fx >>| -

Jd) Pla e Al 583l gl dipesec ST L) Script clile e ST saie aalgill o LSS
ALl

b Lol edadd ALl adll e adndan o Ealie dalie cles (8 28 o3l 400S 3 3 triarea cala ()
e Ohall h 5 b alganiall sl aliv) 3ale) (S (ddiludl seript aladiuly poa Eilie Zalue Glea Jls
GRS o B JS by I3Say (5580 Bye SOMIPE Cale 3B 3 ey el o g W)Y sl Joka
.workspace (s a Jyaial A aagml

Vsl o s e Szl Y Cumy L yas dsasee ST Al ) AL sCript Jisat oSy
Aabuall Cluay asiin @ (gas @lill J2aS c¥paiall sda ) yai o A s egs IS SCPipt (yana

@m\ )La 3)
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function a = mytriarea(b,h)

a=0.5%(b.* h);

Command Window (yeua g V15 sac il Jshal af sae Jal (e gl alasind oSy gl Jais 2y
() dass e eseript cale e Joaall Aalad) 50

al = mytriarea(1,5)

a2 = mytriarea(2,10)

a3 = mytriarea(3,6)

rSul Jsdll de = all oS

:Function Types a5l ¢ sl
Jie mlsill t\}.a\ e xS 2o MATLAB (jeia 2 g
G,k Local function, Nested function, Private function and Anonymous function

Jd el 30k Cangs help aa Wi 3e)yall Sang lgie Cuaall
tanY) Asgas alsill Anonymous Functions .1

LAl aall @lal é inline function &l Lﬁi ale & anonymous function 4liy e
ou (e llys (MATLAB 43) L saimy dagdad alasinly ol il (e psill 138 e el 2y o
oAl JAal Esata (e (@A) 23e 5 2a g Mathematical expression by,
G 5l Script Gan ol Command Window (jes @anoNymous lasi (e auli Cayyei (Say @
Cappaill U (S8 ¢ LS) Gany @NONYMOUS dasi (g il Cypas Jal (g

The syntax is

f =€ (arglist)expression

+Jls
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sl sCript e power ey anonymous b e i AUS asdie JE 1 8
s beall LululS JsY1 aaadl Hlaely aghys cal JRaS galsatie 330y (53ly <AnonymousFunctionTest
fohs Vs sae Jal e ol Hladly o8 5 ¢ B aal 38 Y Gl
2al) ady el da alag) 6 0.5 55l ) 36 2axll @y cAal) aiolag) 6 2 5580 ) 5 axdl oy
1.5 568l ) 2.5 saall ady =2 35800 ) 10
:Jall
power= @(x,n) x."n;
res]l = power (5,2)
res2 = power (36,0.5)
res3 = power (10,-2)
res4 = power (2.5,1.5)
) m Al Anonymous i (e @bl Gyl 2=y SCFipE (il dsul\ sy

uments\MATLABYAnonymousFunctionTest.n
il |= power= (@(x.n) x."n; =
2 - resl = power (5,2) -
2= res2 = power (36,0.5) -
4 — res3 = power (10,-2) =
S|= res4 = power (2.5,1.5) -

6 |

™
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Command Window

resl =

25

res2 =

res3 =

m

0.0100

resd =

3.0528
Jx -

e L) Al gon ddavy adlss L) e Haldll dsgll sa al ) (e aaill 138 iiey 1daaDle @
Jie JSliall (mny i 38 Glal culilal) 358 0 Cus 508 dpaldl) sday cagd dald cilile
M1 L) lsa e Jlany Leo baaal ot 5 Slia Lee i
t b
:agﬂ\lﬁxd\%Au;4aggcgzghmgfvﬁu
y=ax*+bx+c
P SIS JERYT o sl
a=1.3, b=0.2, c=30.
expression il Jaay L ad Y ANONymMous laaill (pe Cipeall sl of JUal 138 & i sias
Aglal Ll slay) Jal e Laeel Led gzl ) @Vt Jains Lagf oty L) agliass 3l
:Jal)
.slhadll ANONYMOUS Jaci (e aolill dilia) (A Csatiall Cayyaty o8 Vsl

a=1.3;
b=.2;
c = 40;

parabola = @(x) a*x.*2 + b*x + c;
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B Editor - C:\Users\Simon\Documents\MATLAB\parabola.m

| parabola.m Xl

1 a=1.3; =
Z|= b=.2;

3 - c=40;

4 - parabola = @(x) a*x."2 + b*x + ¢;

5

FO Laicl S evaluate selection lials sl 3l Jarialy A4l laladll pasty o8 5
s X = 1 dadll Jal (e il exiv) & clear gl Gyl e @, b, © Vil oy o8 Lils
Y Jsaiall laatiuly
clearabc
x=1;

y = parabola (x)

B Editor - C\Users\Simon\Documents\MATLAB\parabola.m

1- a=1.3; =

B = b=.2;

3 - c=40;

4 — parabola = @(x) a*x.”2 + b*x + ¢;

5= clearabc

6 — x=1;

1|= y = parabola (x)| -
A
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Command Window
x=1;
y = parabola (x)

y=

41.5000

m

fi > |

1

414l algill Local Functions .2
(Joaiie Cile (e 4yl aay ANONYMOUS hawi ¢ liiuly alsill Jaas (o MATLAB (yoa o

main i primary function ey b e (M Aadh) alall el cale JS gty s
[l sl (e de o e ssing of ofay 5 ey Calal e Yl 4iaay 23 function
primary e Je oy gyopall (w ol Lﬂ;i ayladl ag sub—function A sl
Lealadind g oyl aalll Capyat g 3)LEAY) 2000 alsil) sda Caypat o3 Cua function
AT a) (g gy Laa yrual tasks Cilege Y el i 3 aalsil) o3 Jie i 4Ll g
bl agd Jeans

caldl s @AY &lall gl command window Gk e 4Pl Al slesiul (S Y e
Gub oo Lot oSe Gin Dl Gl (e e sl il s38 Alan 33l
cAdaa Bagagall Calall m)lA (o AY) Alsll ) command window

sl (e Lgma Basase (53] alsi 6V Aalie milsi e ke o Aladll &l Local function e
Sale )l il aay ol 038 a8 ccaldl)

sty a2 paldll workspace Jeall slad agal Adaall alsil) aged Lag ) pes t3dasdle @
.base workspace fale ey s Linayll 8 b)) Janl) limd (o Juaiia

8|«
ER bl e o ay pmas Wlee sda Glasy ash 53l quadratic ew wb LES A
O oA (onte il demy il aally ¢ dadll aally ¢ auyill aall JBAY) e e Jas C¥aia
sl oo
Glusy asdy )5 disC 8 Jsa 465 quadratic sa owd) 6 e quadratic.m bl cale (ggiay
f N Hlayll Ciisly quadratic auly atend s mas ol Cale oLk o8 6L jpeall

function [x1,x2] = quadratic (a,b,c)

%thisfunction returns the roots of
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% a quadratic equation.

%It takes 3 input arguments

% which are the co—efficients of x2, x and the
%constant term

%It returns the roots

d = disc (a,b,c);

x1 =(-b + d)/(2*a);

x2 =(-b - d)/(2*a);

end%end of quadratic

function dis = disc (a,b,c)

%function calculates the discriminant

dis = sqrt(b"2-4*a*c);

end%end of sub—function

B Editor - C:\Users\Simon‘\Documents\MATLAB\quadratic.m
E:|[W?]
| 1 function [x1.x2] = quadratic (a.b.c)
2 -] 2othisfunction returns the roots of
3 %6 a quadratic equation.
4 %It takes 3 input arguments
5 9% which are the co-efficients of x2, x and the
3] %econstant term
7 ~ 241t returns the roots
8 — d = dise (a.b.c);
9 - x1 =(-b + d)/(2*a);
10 — ®2 =(-b - d)/(2*a);
11 — "~ end%end of quadratic
12 [-] funetion dis = disec (a,b.c)
13 %function calculates the discriminant
14 — dis = sqrt(b“2-4*a"‘c},'|
15 — “end%end of sub-function

| »

m

;<) St command Window JMa e il slesiul (Sa

[yl , y2] = quadratic(1,4,3)
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Command Window
== [yl . y2] = quadratic(1.4,3)

y1=
|

1
[

« [

+Jls
ol

function b = myfunction(a)
b = squareMe(a) + doubleMe(a);

end
function y = squareMe(x)

y = X.A2;
end
function y = doubleMe(x)
y = X.*2;
end
Lea Cplaa Gpaali Mag il pea a5 .2 5 JAal) G dhalag 30 aage dad £ e luny asdy
.doubleMe , squareMe
:alalxid) alall Nested Functions .3

«nested functions alxiall wlsill auls Coyel alsill oda ¢ AT i avs Gada Jals wilsi iyt (S

sl ol sl G penhyl) (DAY AT o et S LS Lol nested aai (e qolill Cagpat 2y

o 090 il i) 8 Ajee cNpate Jax ) padind of oS Adaal) alsil) o) sa Agdaal) sl
CJ30 i€ Jalaid) il dalpn el sda

: Jall syntax sl nested Jaei (10 a0l &y

function x = A(p1, p2)
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B(p2)
functiony = B(p3)

end

end

+Jbs
nested lai (1o b e Hle disC Ll Jasiv )l 028 3 (S1g quadratic Galull bl 40 pai

ocal bt e 26 Ly
function[x1,x2]= quadratic2(a,b,c)

function disc % nested function

d = sqrt(b"2-4*a*c);

enduend of function disc

disc;
x1 =(-b + d)/(2*a);
x2 =(-b - d)/(2*a);

end%end of function quadratic2

B Editor - C\Users\Simon\Documents\MATLAB\quadratic2.m

[quadraticzm x|
1 function[x1,x2]= quadratic2(a,b.c) =
2 function dise %o nested function
3 - d = sqrt(b"2-4*a*c);
4 — end%end of function disc
5= disc;
6 — x1 =(-b + d)/(2*a);
7 - x2 =(-b - d)/(2*a);
8 — |end%end of function quadratic2
9

;) e command Window A (je gl ¢ le sind (Say
[ y3, y4] = quadratic2(1,4,3)

-132-



;i el e Juanis

(Gl

MATLAB for Numerical Computing—Ch3

Command Window
=> [ ¥3 , y4] = quadratic2(1.4.3)

y3=

et
A |

y4 =

-3

fe >>|
Ll Glaslaall (o ajall cda ) jie e L a3 ¥ Cua private function ge uaall gyl )
-MATLAB (= help aoanul

Jbuall 335 MATLAB HELP (heca Lgisans Leale MUY (e 4 ) Osad) (e dae aagy tddaadle
MATLAB - Programming Scripts and Functions - Debugging - Examples and

How To - Ways to Degug MATLAB Files ... .... Error Brealpoints

O Buag Anbia aa 58 11 ladae Cus i) RS 308 Juady

constall e L._gi Sle baall aie
https://www.youtube.com /watch?v=pRsGM7H91VY
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:Egpagall lgde
() Jodladl ¢ lelayly colibl) 3ol oSaill hlie) —2- MATLAB® s daa
Programming in MATLAB® -2- (Control  Flow Statements, Graphics and

Visualization, Strings)

:dgalidal) el

Conditional 4,34l «hlall Control Flow Statements @axill Saill juls (MATLAB
switch  switch 3)le ¢ nested if dilyia if @lle «if statement if 3lLe (Statements
Strings 4 a4l JuSll for loop for 4als «while loop while 4als (Loops wililall ¢statement

.plot ~u, «Graphics wlulall cconcatenation . (Chars s)laall

1 gaidla

s malys hley by 8 axdiud) el A Al napdl amliadl (e die Juadl) 138 & (e
Jie eyl hlal) Lageads Gaxlly St il o doadll 138 o Js) e3all & Comiin 52y
&5 aLal ) el 5 Jaal o Ty e LAl Mas) e i) aelus S eswitch s if 5yl
Neie Akl Lali g MATLAB (o Ll Topa et iy culalal) ) Jiiss

ola g sumga ) Jiii Hualy i ymall Judludl ga Jalaill Zdlial ihla Juadll (o B a6 adi
Oo WA Dpehylen A uk ol dgles e A0 ALl s milaly sl ¥l lell sas laa
Ghlall o Coptll S aaly IS leaye o ol il §f el agd Cang Lo} il au)
ey ddee b aelus i) MATLAB fiaay (e by siall saall ol

:dalas Cilaal
ke feadl) Wa (3 Il O m
LRl Satl julat Jaii) e
MATLAB Zimays (ran lilall o 4k il culal) 1) o
Ngale el ks s idyad) Judlad) g Jalaill
el dlee 8 MATLAB wilsi alasiud o
ey paanas Qi) Al Jeadl) ae leillSley duaill 13 paa Coladdl Glils pladiul o
A A Sa axd daiie gealyasg
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Control Flow Statements  gauilly aSadl) jlas
s> MATLAB e Expressions uleilly Commands clabedll of bl Jsuadll 3 Laag
Slibee o Toldely Ol e S8 8 (Ga WS Ll 056 Y Jl o8 ¢ ks IS8 s
Chlal) alatinly @lldy clodadll (o 3adas degens M0 Sy dae)ylsd e b Alage za Sl (Jaal
Ll sl chle e laye sl Conditional Statements 4 il
cighyall ullS Glbeal 385 WSaill 8 dexdiedl ulal ge S e e MATLAB Jady
Ollally Gy Lo sty labedll o desane JhSh maut Syle e MATLAB gsiny Gusld dil)
.Loop
MATLAB (1 Control Flow _ Lalall (Lalaall ) chleall L Lad iapes

Description Caall Command dlail)
Lyall o 1) chlall (e de gana L if/elseif/else

.(true c_\;‘a) (S8aa

O s d2e Ahlall (e de gana 2 for
)yl

lolic) cases c¥la sac gu Jaadl switch /case [otherwise
L st e

Laliy ahlall 0 dcgena 2 try/catch
st ¢ Wasl

e JS8 el (e G sena 2 while
(true mpas) (Bise Loyl of Lallla

.while i for dila Lt ¢ lg3) break

next  Jull phssll ) aSaall s continue

.while i for 4al.l iteration

LY o claball e desaas lgd) end

AAddia duyed 4l

e At Cadgs pause
) elediul ) 335l return

Vsl At Jal e Lealadiind Sy Y dabisall il o3a o SN
.decision )} a3l e aclus g Conditional Statements 4uk i) <lylall layd (g yeins Vsl
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Conditional Statements ik &) c)lall
oyl oL (il Lyl (o e pana 5l i 3a3nts st o crapsall G 18 31831 e 3 callas
0Sas LS cllaally ilslaill (yo e gana 5 oy cAiint i 5l eyl Baind e 3 lisg cralinl) (aus
RN db&u@,ﬂ\ e Adlid e dc gane duatig Jaydl) éﬁ;ﬁd\;gaw\ e Ac gana i

oyl
eyl Gl i 5asaally SHE A3 Al M) (K30 6 JSED (ia e

condition

If condition
is false

If condition
is true

conditional code

tlaas Ol Aladly LAYl laand ol (ke MATLAB éltia
df e o

.Switch 3)le o

if statement if 5)Le
Pl JISEY) e JSE UK 330 -y FEIN b e Lpal i o i Jal sac 3,lall s2a 2
if ...end .1

: 9 (Syntax) saelsdl JLA
if expression
statements
end

if <expression>
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% statement (s) will execute if the Boolean expression is true
<statements>

end
HE Y|
G Jla b ehlall 5 cladeil e e gane 4l iliie et Lol i Al (e 35Ladl 03 il
et ol 25 2 Y byl Gind ace Jla 3 W sl Slall M sy el Gacs dgasel Tyl
Gsiny b galind Aahid) cufglaall Ualade G0 JSED G .0nd ey 400 caledatll Y Ui iy
AL 5l e

If condition
is true

If condition
is false

v

conditional code

-

@
s Ll a3 cend Al el if Al f of @f Galad) e )il <Al ¢ Lol cany radaadla
gl aladivd if dodad yaa dgasall EXPression umill Gaca (S thas fan dals ddasdle Llas
.Relational and Logical Operators dslEally duakaiall

Lealadin aiaca lagleil) Jainy SCHiPt Cila L) cany Jlie (ol i vie Tacliay (V) (e 1idasdle
Ll gy Al aelsil) g Ly alilly als Cale o L) comy il e Bile laglaill CulS Jla g ey
Gkl Juadll b

8|«

i) Jumsy Jlie (e JSI (e diey Ui if_end dipesiy script Cale ¢ Ll meay Jally sad) I
.cells

paiiall 5 Ay ek (Agic) Lo dad e sl il 1) Jsatie dad (andy sl Lol 13 o
O S Jpaiall dad cilS Jla b eJsaiall daghy Ay jelin 5 Agel) dad e sreal Jsaliall dad o
i Joaiall dag Hekay Slayll Gld Al
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B Editor - C:\Users\Simon\Documents\MATLAB\f_end.m

if_end.m Xl
- a=10; =
% check the condition using if statement
- ifa=20
% if condition is true then print the following
= fprintf('a is less than 20'n' );
= end
= fprintf('value of a is : %d'n, a);|

=1 @ N Ly b

ok Lo aad Ul dat xie

Command Window

a is less than 20
value of ais : 10

S >

el 2y 28 5 @= 30 Lelaals Jpatiall dad iy o8 1ikaadle
2 Jba
Gladaal) ddlaly WA ) L)l e.\.us.a.ia;‘ﬁ

B Editor - C\Users\Simon\Documents\MATLAB\_end.m

if_end.m ><| if_elee_e.., |
1 %% if ... end statement =
2 % First Example
3= a=10;
4 % check the condition using if statement
5|= ifa=<20
6 % if condition is true then print the following
T|= fprintf(’a is less than 20'n' );
B - end
g - fprintf('value of a is - %d'n', a);
10 |'%‘Vn
11 % Second Example
12 - question = input (' Do vou like MATLAB course? (v/n): ', 's');
13 - if stremp (question, 'v')
14 - disp ('Good Student')
15 - end

tshle ek (ctri+enter aladin) cell 1Al e baraall v oKay jSE) Goliad) zali pll 285 2ie

Command Window

Jfx Do you like MATLAB course? (y/n)- |

LS Al 3 W za gl ek Y command window gy ge cilide Ciya ol LlaY) Al
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Command Window

Do you like MATLAB course? (y/n): ¥
Good Student

fx >>|

Jinput «disp fprintf :cladaill e ays Juaill (o 462y ) 6 2tk iilaadle
if ...else ...end .2
: 54 (Syntax) el JLi)
if expression

statements
glse

statements

.

end
if <expression>
% statement (s) will execute if the Boolean expression is true
<statements>

else

% statement (s) will execute if the Boolean expression is false
<statements>

end
tCaual)
Giad Jla (& cblall ol cladail) (e desane 4l laie et Ll i dades e 5Ll 038 calls
degane 2 2y Y Loyl 38a3 axe Jla 8 Wl ) Lol 38 S i) Ges dgagall oyl
Hlall o gsing b galipd L) cishaall Unbade Ul K21 oy celse daded i ) Clagdal
BT
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If condition
is true
condition

N

If condition
is false

if code

else code

1 Jl
e if_else_end 4isenis SCript cale ¢ Lialy o8

' Editor - nonDocuments\ MATLABNIF else_end.m
1 |%% if ... else ... end statement =
2 % First Example
3 - a=100;
4 % check the boolean condition
5 - ita<20
6 % if condition is true then print the following
T |= fprintf(’a is less than 20'n' );
= else
9 % if condition is false then print the following
10 - fprintf(’a is not less than 20'n' );
ildl = end
12 - fprintf('value of a is : %d'n’, a);

Command Window

a is not less than 20
value of ais : 100

fx >

P G Al s Sl iy o8 5 ca=12 @ dad et o8
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Command Window

a is less than 20
value ofais - 12

[ fx >>]

OSar o LAl e Al yedal Jued) 30 Jakaally OLlS sanad (S Sleyll BUS aey rilaadl
sl daghy 4l Jaang praaly U8 Syl aidats Jal (0 Smart Indent ol

2 Jba

B Editor - C\Users\Simon\Documents\MATLABA_else_end.m

13 20% .
14 % Second Example

15 % Generate a random number

16 — a=randi(100_1);

17 % If it is even, divide by 2 and show the result

18 — if rem(a, 2)=—=10

19 - disp('a is even') 1
z20 - b=a/2;

21 - disp('b is equal to")

22— disp(b) L
23 - elsel 1
24 % else show that a is odd

25— disp('a is odd")

26 - end -

o5k 5 a2l Of Al el Lag) OIS D) demsniy ol 5 e e alyy Gl Sl ¢
Slo Al 0sSs danl) die A Al edad Lo S s b Wl el dai jedang 2 e Ay

Command Window (¥
ais even i

b is equal to
49 =
Jx == | u:

Command Window

ais odd
Jfx == |

if ... elseif ... else ... end .3

: 98 (Syntax) saelsdl JA
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if expression
statements
elseif expression

statements
else

statements
end

if <expression 1>

% statement (s) will execute if the Boolean expression 1 is true
<statements>

elseif <expression 2>

% statement (s) will execute if the Boolean expression 2 is true
<statements>

elseif <expression 3>

% statement (s) will execute if the Boolean expression 3 is true
<statements>

else

% statement (s) will execute when none of the above condition is true

<statements>
end
5o (SS) ) s elseif daglas s a5 else daed 25ms i if dagled] alall JSAU 58 oLl IS

) el J2d L Joatie ad o dag il o Aegana LAl Jab e DS sake A3l cilaledl o)
comod) Sl (e L dlage zsa
8L ladatl alaiid Jen il
lagys dla Ay else dades ol Laiy YT 5l 50y else dades Ly o (Sae if dales g1 @
elseif ssas Jla 3 elseif Lok 2y 56 o any
dla 85 celseif dades gl leniy YT 5 SISl sam g elseif dadas leaiy of Saa if dagles 5T @
else dadas Jd b o caay Ly s
else 4l elseif ol ol oli celseif o saals ol G ubeadll e gl Giad Ja 3 o
L0 ol amylidl Ty ol (Led Aaihall Giladaill [odil))
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1 Jl
t AUl Lol (i€l i if_elseif_else_end auly script cale oLl o8

' Editor - ChUsers\Simon\Documents\MATLAB\f_elseif_else_end.m

1 %% First Example g™
2 % if statements can include alternate choices, I
3 % using the optional keywords elseif or else 3
4 B
5 % Generate a random integer pumber between [1- 100]
6 - a=randi(100, 1);
7- ifa<30
= disp('small")
)= elseif a < 80

10 - disp('medium’)

11 - else

12 - disp('large")

13 - end -

fty SR Bamy a8 S [1-100] Jlsal) Gaa Jlsde oanda 2ae 0l a6 Golud) Sl
small 4aS iley 5ol 30 e Lla sl 2aa)l (S 13 .1
medium AdSs by elii 30 st 5 Sl 80 e Ll aaal aaall IS 13) .2
large A<, by el 80 (e ssbun 51 ST aaall K13 .3

p A g8l e -5l

Command Window

large
large
small
large
medium
small
medium
medium
large
fi>>

Aalaill aladiul 30 JS (4 @ Aad Aclbb (Sa 5 Jsaidll a8 4d)e workspace aladiul oSa
‘@ Jyaiall Aad HledaY Lelarindg help alaainls daladll e cajailly o8 fprintf
t b

oA A i ol gl codii o8 5 gaadl Lol ped slas ¢ o Jal se i o8
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H Editor - ChUsers\Simon\Documents\MATLAB\IF_elseif_else_end.m

-
14 %% Second Example -
15 -  a= randi(100, 1)]
16 %check the boolean condition
17 = ifa==10
18 % if condition is true then print the following il
19 - fprintf('Value of ais 10'n');
20 - elseif a =20
21 % if else if condition is true 3
22 - fprintf("Value of a is 20'n' );
23 - elseif a==30
24 % if else if condition is true
25 - fprintf('Value of a is 30'n' );
26 - else
27 % if none of the conditions is true '
28 - fprintf{' None of the values are matching'n');
29 - fprintf('Exact value of a is: %d'n’, 2 );
30 - end <

nested if sl if @lhle .4
Ailxie if ... else chlie B[S Kaall o Sus crapall daily may @hlba MATLAB 45 i
Al (elseif ) if 5)lhe (aua (elseif i) if 5l alasiul (<o ST (nested)
: 54 (Syntax) el JLi)
if <expression 1>

% Execute when the Boolean expression 1 is true
if <expression 2>
% Execute when the Boolean expression 2 is true

end
end
Allxis elseif ...else aladiul (gac |l JI) uds ga4
e Cladail) g Jolag ¢ Jul) lyll (€15 Mia nested_if auly script Cala o Ll 2 : b
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B Editor - C:\Users\Simon\Documents\MATLAB\nested_if. m*

|[mested ... x]
1-  a=100; =
2 - b=200;
3 % check the boolean condition
4-  ifla==100)
5 % if condition is true then check the following
6 - if(b==200)
7 % if condition is true then print the following
8 - fprintf('Value of a is 100 and b is 200'n' );
9 - end

10 - end

1Ez L fprintf('Exact value of a is : %d'n’, a);

12= fprintf('Exact value of b is : %d'n', b );

Command Window

Value of ais 100 and b is 200
Exactvalue of ais : 100
Exact value of bis : 200

fx ==

switch statement  switch 3,Lc

: 54 (Syntax) el JLi)
switch switch expression
case casg_Expression
statements
case Ca4Se eXpression
statements

otherwise
statements
end

HE Y|

G (e ¢ chayd JSG @hlally dilaladll e Gle ganall gaa) 2any switch block clalas 1S 4 8
.case Ula ca Hba IS ca)lally cilalaill (e Cile sana (0 ChoiCES ))LA 320

i string cajlae o scalar duwlu a8 Gl gaclsll JSA) e switch_expression sl
raliall (e cell array daia s 4 string Cajlae o scalar iuls o8 32lé case_expression
laic; (jalas) (3ia3 25y Jis case Al JS e 5l S5y switch block s vie cCajlaal) ) dall
ay o) switch block e =zg)all 2y & ey case Al eia Glalaill degene 280 S

AAagsaa cases AV e ) oS8 Al dla (B Ll Al ciladdadl) 285 2 (g)Loa) ga Otherwise
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O Js S true dasaa case Al o< iadaadle
.Omslie sl €q(case_expression, switch_expression) :ialull Jac3U e
«Omsluia Lﬁi strcmp(case_expression, switch_expression) :cajaall o
cai il e Goladdl calacY) e 45l cilalss stremp 5 eq sidaad
s Jbs
r il Jlal) i)y Sl switch_file azus script cale ¢ Lialy 8

B Editor - C\Users\Simon\Documents\MATLAB\switch_file.m

switch_f... ><l
1 %% Examples g™
2 % Example 1 I
== grade ='B/; 3
4 - switch(grade) —
5= case 'A'
6 - fprintf('Excellent!'n' );
7 - case B’
B - fprintf("Well done'n' };
8= case 'C'
10 - fprintf{'Not bad'n' ); -
11 - case D
12 - fprintf("You passed'n’ );
13 - case 'F'
14 - fprintf{'Better try again'n' )]
15 |= otherwise
16 - fprintf('Tnvalid grade'n' );
17 - end -
I 4| m | 3

Command Window

Well done
fx ==

aedl z Al 1aaNy ALC,QD,RF,Z cagsill e alil all 3l acay cgrade dad sy o8 rddaadl
S d<s kel
8|«
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l Editor - CA\Users\Simon\Documentst MATLAB\switch_file.m

18 pooe =
19 % Switch block Conditionally display different text depending

20 % on a value entered at the command line:

21 - mynumber = input('Enter a number:'); B
22 % you enter a number as an input -
23 - switch mynumber n
24 - case -1

25 - disp('negative one');

26 - case 0 -
27 - disp('zera');

28||= case 1

29 - disp('positive one');

30 - otherwise

31 - disp('other value');

32 - end -
I < | i | r

rJaall ad sae Jal e zyall

Command Window (x)

Enter a number:5
other value

Enter a number:1
positive one
Enter a number:0

Zero
Enter a number:-5
other value

Enter a number:-1
negative one

fx ==|

A0 5y true dapmaa maan of ol case dla Jsf @ias 2y L xie switch block (es :ilaadle
cae Lhan Lyl o ) s Al e ) kel pen L dalad) calalal)

B Editor - C\Users\Simon\Documents\MATLAB\switch_file.m

33 Tl:l
34 %%

Bl5 % In MATLAB switch blocks, only the first matching case executes:

36 - in=152;

3T |= switch(in) B
38 - case 52 B
39 - disp('result is 52")

40 - case {52 T8}

41 - disp('result is 52 or ?8'}|

42 - end =

I dq i | 3

A
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Command Window

result is 52 -
fx ==| 4

.nested il switch  aladiul (Say :4daadla
adaa dogana g Lo Al Blslusall Hlial) axdiiall 2y levie 35 switch  3)le anaiis rddasdls
pdl) (e Adg ey dpgiia

B Editor - C\Users\Simon\Documents\MATLAB\switch_file.m

42 09049 TD

43 % when you want to test for equality against a set of known values,

44 % use a switch statement.

45

46 - [dayNum, dayString] = weekday(date, 'long', 'len US");

47

48 - switch dayString

49 - case 'Monday'

50 - disp('Start of the work week")

51 - case 'Tuesday' -

52 - disp('Day 2") a8

53 - case 'Wednesday'

54 - disp('Day 3") L

EE|= case 'Thursday’ |

56 - disp('Day 4")

= |= case 'Friday' N

58 - disp('Last day of the work week')

59 - otherwise

60 - disp("Weekend!")

el - ef -

Command Window ®
Last day of the work week

fi>>

Loops «lalll
MATLAB Ul (et cclpall (o rae dae Chlahetl) (4o de gane 3055 ) zeaysall zling (lia¥) alins 8
:MATLAB (jaa Gldlall e Gle st aags Loops culaladl 8yykh e dailiad) Alaal) 2t
Ialaie | Clya e ilagleill (o ks ity Aagleil) 038 o585 fOr Laglat aladinly 3a0eall IS
ey 43l o2 e paatl) Ky DS Cilie 220 23ay 53 dJoop indicator dalall Qs e
iadayin

S e Cilataill i 3!
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Of Wils clagdaill (e Aludes 3y daglaill 238 jaids cWhile daglad aladinly sigh il ikl o
OSa ASAY Jaby oledeil)l by ag8 5 Yol oyl LAl asB Cua c(Bine aad) oyl
tddave Aoy ddlall sda e juail)
s Tyl 13s ey s ladedl) o2a 38

while loop while 4ils
sadas laed LIS Jal e Jexis L) 6l (MATLAB aua dghayi 43laS aasis while o L3
et LSt Cslhaall cilyall aae T Cayes Y Ladie

Y (Syntax) e sl i)
while eXpression
statements
end

e cAilal) Jaly ladedl) ddty e Al 8 lEaa JI3Y €XPression  raca dsasell byl of Wil
swadl) i dgbal Al JWl s WSy cwhile dda Ll 8 end dald s ale (gyg el
-Relational and Logical Operators dlilally dghiall &l igall aladiul (el (e €Xpression
OSes Al odn e zosAl Jal e ALY ddla 8 Ayl Ja5 Legd s Japd oy Als B
.ctrl + ¢ alaasul

) Jlal €Iy S while_file 4z s script Cile ¢ Laaly 2 £ Jli

O Lgiaial) Clipall axdiving crmaa of ldla Galsatie o leds) dilee 20y o gdie 0 Jld) 3

B Editor - C\Users\Simon\Documents\MATLAB\whilesxample.m

|[ whileexample.m X]
1 %0%0 =
2 - a=35;
3-  b=5]
4 % while loop execution
Z|= while (a< 15 && b < 30)
6 - fprintf('value of a: %d'n', a);
7 - fprintf(‘value of b: %d'n', b);
g - a=a+1;
g - b=b+6;
10 - end

b Jsaiall dad 5 15 (e real @ Jpaiall dad of Lla b 5 @ Galsaiall dad deliday Lol 138 asiy
Y e gyl Ladd adaall dalll (e sl Vel aaf sy o A< A 6 30 e rudl
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Command Window

value of a: 5
value of b: 5
value of a: 6
value of b: 11
value of a: 7
value of b: 17
value of a: 8
value of b: 23
value of a: 9
value of b: 29

fx >

clagdaill 2 e Aila) Cigny @ Jsaiall e gomd 30 o ST muay b Jsaiall o Laadls
P OIS ) iy of da ddaadle
(@a<15]b<30)
el iy sl sl
78|«
A Aigme dad e sl 4l (Factorial) Leledl o)) sy s sae Jsf byl agiie JU JEa 8
o) 4sa) Lelall Aad elai Ll g el lelaly s

rCapailly sa N oaaad Lelad) of S
n=nxn—1«xn—2x%..x1

B Editor - C:\Users\Simon\Documents\MATLAB\whileexample.m

‘[ whileexample.m X]
11 Pa% -
12 % Find the first integer n for which factorial(n) is greater than 520
13 - n=1;
14 - nFactorial = 1;
15 - while nFactorial < 520
1l - n=n+1; T
17 - nFactorial = nFactorial * n;
18 - lend S
19 - fprintf('the first integer n is: %d'n', n);
20 - fprintf('the factorial(n) is: %d'n', nFactorial); -

Command Window

the first integernis: 6 i
the factorial(n) is: 720 ‘E|
Jx == | e
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33 yhual aags threshold leewls dad 4l JaS a2l b ) Goladl Loyl disaty 8 :ddaadl
threshold aasdl dgell (e STl Lalal) dad )] (38n) zosaan

for loop for dala

U Cigyrag 32aa 236 Lo il ol Cilaglail) (4o de sana i )<A= lin Laxie fOr 48kl Jlextind 2y
Dol dal e allexind Sy Jeatie dagy an citerate Sl asgie 5o Al s S Lo el (a
Loop indicator Zdall (sl «Jd) Jsaiar lolu il WS Jyaid) 13 ey all e

: 54 (Syntax) el JLi)
for index = values for index = values
program statements program statements

end end
+Jls
) il )y Sl for_file 4z script Cale ¢ Ll 4

1 skt 2l (e desana (ayms a5l Alla Wy i1 Jbe
fora=2:1:9

fprintf('the value of a is: %d\n',a)

end
T Lmapdl e AualyiaV) shaall oY @ = 2:9 LUS Ky 1ilaadl
dans il alacY) sa il L2 sslady aey daall T YY) ilad) Jlall Jilas 12 i
fora=0:2:10

fprintf('the value of a is: %d\n',a)
end
gyl 2aeY) (e a5 2 Bshadll e e Yls adll g led o sl 8 ikl

LAl sdady aay dlaad) Y Galidl Jlall Jiles 13 Jlie
ford=2:-0.2:0

fprintf('the value of ais: %0.2f\n',d)

end

e o e w14 Jlie
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for a=[2,180,317,3,208]
disp(a)
end
O @ Anse slae] Lid U@ clisiad indexing ide of A8l Jsadll 8 L)SO rdals ddaadle
g suasa G olil) Cang daall o Jlae Caypd wie Gl 0 Gals 1 osp 4l i) 06 V) jeaial)
s yedl
dALd A e Jbie
e S5V dsanll af ey o el Loty Ui A ghns dgae al ge (8 2y
s L) s
a=[1056;302]; "

for k = O:size(a,1)
disp(a(k,1));

end

Pl Uasd) s JaaNy o2ty o8

Command Window

=»a=[1056;302];
for k = 0:size(a, 1)
disp(a(k.1));
end
Attempted to access a(0,1); index must be a positive integer or logical.

fx ==|

: S e el dlaell gl Gadll a8 Gilulhloll sl
a=[1056;302];

for k = 1:size(a,1)
disp(a(k,1));
end
Coplaad) o3gh 5 Caylaall e aiV) (LhSE) Jsaia) Aalal) il c¥aie Jlexind die Jsla 302l
0l Cappad (SaY Ailall MaaS agaladind Alla Ly cApiall daeY) Capatl diaads G Wi LS
AV Cappaty a8 Zalall Gea | Copaall craatind ) f aeladinly cud A Capall alasiuly (saial)
g Ciyad) alaaiuly 4kl
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Gilisiiaall Liaaddl Lo s ) b)) ¢ dendc elaad Laadd) sl G Laga Gyl S rilaadle
Jaxi o Laga () i il clagal) L i ) adyl) ¢ dande eland Laadd) cilyisd) el
- paial jaie g o

ilagdet] Zpailly a1 X cnested if (Al if clagbes alasin) (Kol Gf 58 3 L) LS tidaadle
:(Syntax) saelsdll JA s )25 (While  for

form = 1:3
for n = 1:k
<statements>;
end
end

while <expressionl>
while <expression2>
<statements>
end
end

aeY) S (mpal Jag il and Galia) Alalvic for culils Jla) s 8 i 148U Adaadall Jlie
J1-100] Ol Cpacm 43l Y)

B Editor - C\Users\Simon\Documents\MATLAB for_file.m

15 |'[!*’n{!fu =
16 - for i=2:100

17 - for j=2:100

18 — if(~mod(i j))

19 - break; % if factor found, not prime

20 - end

21 - end I
22 - if( > (i) .
23 - fprintf('%d is prime'n’, i); 3
24 - end P
25 - end -
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Command Window

2 is prime d
3 is prime
5 is prime
7 is prime
11 is prime
13 is prime
17 is prime
19 is prime
23 is prime
29 is prime
31 is prime
37 is prime
41 is prime
43 is prime
47 is prime
53 is prime
59 is prime
61 is prime
67 is prime
71 is prime
73 is prime
79 is prime
83 is prime
89 is prime
97 is prime .
x|

m

1

.break, try/catch, continue ciladeill Jue e g 3LY) an tlas dals sl
s Tas dals Al
Sle Wbl i MATLAB () ) 58l aay al ) cfor calila aladind 468 46U 558l 3 lsal
Jalai Tymayl (e e Ayl alsill o gl cligtadll e dpluall Glledl addiugg Cildiiadl)
SN (8l (pads asllaall nl \gle optimization  dfidd cillee (a5 Lggle cililaally il giiadll aa
p AU Lol Ca i el ghmally (lati dplua llee eha) dal (o clilal) aladin) aey sl
%%
clear all;close all;clc;
a = randi(100,1,10000);
b =randi(100,1,10000);
disp([char(10),'Using Loops:'])
tic;

for i=1:10000
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Jx >>
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c(i)= a(i). *b(i);
end
toc
disp([char(10), 'Using Array Operations:'])
tic
cl=a.*b;

toc

Using Loops: —
Elapsed time is 0.006303 seconds.

m

Using Array Operations:
Elafsed time is 0.000045 seconds.

1

-85l ey A Gl sl

Ly b tic pa V) (e Ol 2l AP a3l Adjaal pads toc A& tic laaletl)
el & millisecond 4l e aiaaly Sy dlae o LG dalaill 038 a8 (a3l podfiy iz (sA) Sloyll
dabs Al Jueé i time elapsed a8l il Balely o o8 layen Ally tOC Al Loyl Aol 8
tic

Aldiu) ye 4y meay Losag Vector dxdl ) dyssdll gl vectorization silul) asedall Capey
de s (e 3LED i ghias llee ) Al Jypatl iy QY1 a8 clilal st f MATLAB

NE (N | @ 'é‘)a.ud\ t}\}d\
+ Il
%%

clear all;close all;clc;

% Define Variables
Mass = rand(5,1000);
Length = rand(5,1000);
Width = rand(5,1000);
Height = rand(5,1000);

% get the size
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[rows, cols] = size(Mass);
disp([char(10), 'Using Array Operations:'])
tic
Density = Mass./(Length. *Width.*Height);
toc
disp([char(10),'Using Loops:'])
tic;
for | = 1:rows
forJ = 1:cols
Density(l) = Mass(1,J)/(Length(l,J)*Width(l,J)*Height(1,J));
end
end

toc

Command Window

Using Array Operations:
Elapsed time is 0.000040 seconds.

Using Loops:
Elafsed time is 0.000191 seconds.

fx >

m

-

Al gl ((Ashas g et dpds Tad) L Jsatial goane Clua dal e dila) aladinl die 13daadle
3 el Jsaie Alla 30 a5 Jsaiall Al dad slac) (Gl pae Gany cJsaiall adll (o dc sens
b3 5 ((Astan f) glad sa Jsaie Alla 3 (ZErOS daghes plasiuly) sl (e (Rshas ) & led

A o3 e J5Y) QU e Jaaeilly 2510 Slia L aays Sley el U el a5 8 Alaal)

%%

clear all;close all;clc;

a = randi(100,1,10000);
b =randi(100,1,10000);
c=zeros(1,10000);

cl=zeros(1,10000);
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disp([char(10),'Using Loops:'])
tic;
for i=1:10000
c(i)= a(i). *b(i);
end
toc
disp([char(10), 'Using Array Operations:'])
tic
cl=a.*b;

toc

Command Window

Using Loops: =
Elapsed time is 0.000077 seconds.

m

Using Array Operations:
Elapsed time is 0.000021 seconds.
fx >>f

-

st vie Tuaapd) el aal (e i) GabaaSlll e S IS0 280 e lal LaaY
command e a3 uall 2l leda) aial () aladiul ay Adas 3aadl Ll Gileay MATLAB
(S claid Byamally dagall bl ledaly oGSV Caay 280N (o) (e 235 Al lelY) dylesd cwindow
Sle fprintf «disp glsi alain

Jiall 855 48y ) Ll 2 s Y cillaall (ommy s hal die cJpatial) Jaai yuai o 55 dspal
Llal aladiud oS dagill 8 5C 38 ) zlas Y Wl 5 dole dglua bilee ¢l)a) ie (Sadl) (g Gl
) dariiaall 5)SIA ey cabluall (o) o sdilad) Adeall i 5<IA0 5 aal Laaa (allai e gaiall
bl 2d die (3) saaal)

Strings 48 aall Judlud)

e CVsaie ¢ L) o g estrings 4 pmall Judldls chars Cajlad) g Sl ) Juaill 8 Lilalas
Jalailly dalaial) ALY ) H5aY) amy ipe Ao 8yl oda 3 Coags sy el 54 char i string Lo
il eyl Jee Jeast Silly MATLAB & Gl gosill alaiiads e yaal) ol e
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str="Hello MATLAB students !!!';

AU 5 IAN (e aaal) (55555 Char Jaaill (e sl bk (e Bl Jsaie t oy bl cagpel) ol Sy
: Lol (i) Sl [strl , str2 ] aasiul concatenate aylaall med daf (e

str1="Hi there. '

str2="How are you?'
str3="Bye'
cl=[strl," ',str2] % join two strings

vertical  sasec Uiy Cajlas zed dal e Wl chorizontal concatenation e ilull gl

ta (Jshll (i Ll a¥eaiall o e Giadll sy Lia concatenation
c2 = [strl;str2] % vertical concatenation (must be same length)

b

C err=[strl;str3]

s «vertical concatenation e Jgasll Jaf o strvcat bl aladin) e
c3=strvcat(strl,str2,str3) % vertically concatenate (matrix)

:Cipae (e ST cONcatenate zas 1S, string e St Capall ) jluall G3s help alasiul o8
MATLAB - Language Fundamentals - Data Types - Characters and Strings -
Create and Concatenate Strings

llendl 288 ki (S ol Axdl Ll e MATLAB 3 $ijaall Judlid) ae dalaill 2y s3dasdle
pazin) 5l g ladl Jsiie e Jmnd) Sy Nie Dbyadd Judlad e 2aiY) g daxioad) wlsilly
s length &0l

Jee Jemit 5 Adpad) Judlad) po Jalaill vie 13 sl aidsill (o desene MATLAB dlbicy
Hete €3 Al Ay el wlsil o3 e mays sole] b gl gl pie b 2y apsd

Description —aasll Command dalasl)
L jaall Judludl ety g strcat
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s Jeaiadl I8 1) Lad gaailly v ischar,isletter, isspace

.Space ¢ «gasl Cina (Ciyaa

dsaie (e Jasailly Glaaladll sda o6 int2str, num2str
) number . S string ) int adac
.string

cylaad) oy dsHlaal strcmp

2l elesiul ) 3l sprintf,fprintf

Sl ladl 335 Gadly W8 5 sprintf, forintf cleball e Sl 0SS Capall help alaasuly a8
1 08 A8 ciladatl agd 8 sl s formatting strings )@ e St Capall
MATLAB - Language Fundamentals - Data Types - Characters and Strings -
Formatting Strings
ALl e Al e Taldie) oy o Jslay zpall Jaaly o U Loyl (i) £ Jl
C=2* pi*1000*ones(1,6);
sprintf(’' %f \n %.2f \n %.4f \n %+.2f \n %12.2f \n %012.2f \n', C)

Command Window

6283.185307

6283.1%9 o

6283 1853

+6183.19 -
6283.19

000006285.19

Jx -

Aol o s sl ) o sprint s fprintf iades oAbl axy olall ay tAels Al
dadd 2ad il Judlull de by o g8 fprintf dalasl) Lol 28 yae dluli ;& sprint
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:Graphics and visualization jlg&y)y el

leann e o dldaas @l LA.:; O¥gatia Canyed I8 3ae Chyad dgld) <olysslly Jgaxdl) ‘f Liond
bt Gl e LIS (8 Al gl O Cagmae o LS scisatiall o3a lels] A ki o il )
oo el Jsaiall gl agd 3 acluy Vi) 5 alsill Gamy aw) o) LS dagill ge Juadl 3)5a
sl
D3l Al Slagdailly paanlsal) Sy MATLAB o Sledy) die 3l o3 & (e
e S s Cua visualization
e 2.D Plotting
e Graph Annotation
e Subplots
e Alternative Axes
e 3.D Plotting

e Saving and Exporting Figures
gty =f(x) @b JEPlot aufl ole 82

il ¢l gladl)
X Jsaiall aill Jlae 3285 58 deaiall g X cBlhaially Cipey Lo s bl Jaal) o led Caypes o
Ay o (g cladie AUl a8 A8jaa & ey A
Vo= f(X) o s e
s Lo Lie sae ay ool iaie an) 3 @ il MATLAB (en Gl alsil alaiad o
ANV A 5 2D Plot aladY1 48l Claw)) Gaada s Lo lgies cadaiia 5o Lo Lgios paana
.plot, stem, stair, plot3 :lgiw <X 3D Plot

cale Ll o8 .0.5 Wyia sshady [-5, 4] el Je f(x) = x b sy JE 8 3 ogiis
F S Lol 4iea iy script
x=-5:0.5:4;

Y=X;
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plot(x,y)

isag Al e ey JSG o L) a3l

(e Aogeaa 28 ey ffigure JSG jsel die Adla) @hlay oLdl MATLAB W =y :ddaadl
2aa3l MATLAB JISaH i o lgus 3anse (3alsl llig JSI Jaday et (S0 Aelda Lt el
slaall dpans A3L5) e il JCal clladle d8la) .bmp Ljpg fif .png Al eSS Wfig
zoom  zoom in (JSEl yeny ALl Load (Says (Colegheill Aladind (y50) dpat cillaadle ol olsie
e <ayall Tools i Insert i File e Laally & il el Loyl gas 23LaY) o2a a3 .oUt

S) JSEy alylall

i H .
File Edit View Insert Tools Desktop Window Help k]

DEde | FARAUDEL- 2|08 | a0

4

3+ .

JS JISEY) e Jgand) dal o 318 bl sae 340 Gpaal maagi oo 4ie Caagd) ¢ JU Jall aalay
:\_Aa'; e\j} e\Jilu\.) A O Interpolation elanuy) dolany e}'éﬁ MATLAB 27\;.&‘).1 UT dua (T
L2l e gl JEN ) Lalal) sae 2l LS diay el Jashad oa

IV Slopl) (S5 .SIN(X) aal sy & iy Cam ol Jlal 22l

%%
clear all;

close all;
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clc;
x_in=0:0.1:1;
y=sin(2*pi*x_in);
plot(x_in,y)
S el

bl s Aal) il LaaY Mie lagmaa (ud 43I SIN(X) il o i Galal) il o i ddaadls

L) el Ao el Ui s 8 [-1,1] Jlaal) e 5350m0 Lplas il dad o WS x=0.3 5 x=0.2

(Z\.Jas.a 11 ) @U\ e@hw\ Llal aac 48 g iy x = 0,95 2 c_\U\

: Ol e 4k 1001 Bl se peaad 3Ll Jidl 3 XN Jaall g led dad s
x_in=0:0.001:1;

p il JSa e Juanid Gald) eyl s e
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: 2D Plot and Graph Annotation (.
Gl Cua Lol agd Jolag o JAI Lol Sl S s IR Lk 8 ilud) scoript cala aladnuly
5l agd Jagemii] cliples dalia)

%%

x = 0:0.1:2*pi; % Define input desired variable range

y=sin(x); % Define the function sin(x)

plot(x,y); %Make 2D plot

grid on; % Intialize grid lines to the current axes

hold on; % Allow user to plot another plot on the same figure

plot(x, exp(-x),'r:*'); %Make 2D plot

axis ([ 0 2*pi 0 1]) % Define scope of view range: axis([xmin xmax ymin ymax])
title('2-D Plots');% Adds a title to the plot

xlabel('Time');% Adds an x axis label

ylabel('Sin(t)');% Adds an y axis label

text(pi/3,sin(pi/3),'<--sin(\pi/3)') %Add text to a specified position on the plot
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legend('Sine Wave','Decaying Exponential');% Add a legend to the plot

p At J<al e Al
2-D Plots
1+ r T T
Sine Wave
<--sin(m/'3) Decaying Exponential
08-%
*
0.7
*-

0.6 %/é \
0.5 ‘
0.4 =
=+
| % \
0.3 +*

Sin(t)

0.2 X
*
0.1 %%
0 %ﬂ%ﬁﬂ%‘&ﬁﬂv SRR
0 1 2 3 4 5 6

Time
p eyl AU 8
figure(2);

plot(x,y,x,exp(-x),'r:*')

1 Sul sl e Jaannl
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&0 e ST ansys ean POt dagles () BaaY cdiann iaiall auyl aaa IS ¢ Ll figure(); dadss o
(%Y) 5 (XLYD) . (XnYN) e al e ST QL mani
plot dalaill fjaca GlLAL A8lia) aay pilill &) Jaa Sie plot &b e S ahlba e oyl
%%
X = -pi:pi/10:pi;
y = tan(sin(x)) - sin(tan(x));
plot(x,y,"--rs','LineWidth',2,...
'MarkerEdgeColor','k’,...

'MarkerFaceColor','g',...

'MarkersSize',10)
3 |8 |8 L L |8 |8 L
2 " ‘\ ! T
WA
1M\
pn % g
1 1 \\ n
! \
! u|
l' \\
L | i
0 =] myspsgaiain =]
\ /
a !
\‘ 1
A \ 'l -
B - o
\ n !
LAY !
v/ oy ll
2 \‘ I, i
v/
[}
_3 r r r r r r r
-4 3 -2 1 0 1 2 3 4

Gaa sl IS Galdll Lol Al @llly ey Suall Caag ellyg daalll JKESU ol e oKa
: Jall JSal) e Plot daglas

plot(x,y,'r')
Led sl clilaplly oY) G Jsand) (mym
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Color Code
White w
Black k
Blue b
Red r
Cyan c
Green

Magenta m
Yellow y

Al AR 8 deadiea)l cladeill e ST Cagpeill help aladind caa,y

:subplot Jtw

Al dus JSAN Galh e aguy Bae (haym aaluall mii )y subplot daded JBal) 138 8 addied.
: subplot(m,n,p) 4l cdllaall 325 Zeleil) figure JKEY) m ey Lalal) deall s

JSi pmge slacy P Jsaiall axdiugs M X N Walegd 315 (e Asiias ) bl JSE a5y
capnill) A8 ghiae G adsall dilo sa (gl AN B Cpaia o )lela) ol yall

A )l ladad aladind Cany Cum aully agi Vs 32800 A35a% Lash a8 subplot dales o <X
.plot Jie S alay)

axex el clear all dalaal) aodnul escript cale (adh (e saiaa A3l8 o L) 2y JGI Loyl CuSil
ey i close all L «Command window 380wl ClC Aalaill Qs PEYPON| G PEGIN|
LS die Ay JS agalainly oty i Ll AU Cilabetl clinse adns 5ya S JISEY) 3153 gaen

25 e Al JISEY) aen Ayl T Lediped (rn SNpae ot e glecal ellyy (aan Sl
.command window 33l (e Glaadail) sy 3aall ol

%%

% subplot - display multiple plots in the same window

% subplot (nrows,ncols,plot_number)

clear all;close all;clc;

x=0:.1:2%*pi;

subplot(2,2,1);

plot(x,sin(x));

subplot(2,2,2);
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plot(x,cos(x));
subplot(2,2,3)
plot(x,exp(-x));
subplot(2,2,4);

plot(peaks);
rJSa) e zyal
1 1
0.5 0.5
(0] (0]
-0.5 -0.5
-1 -1~
(0] 2 4 6 8 (0] 2 4 6 8
1
0.8
0.6 -
0.4 -
0.2 ¢
(0] -10
(0] 2 4 6 8 20 40 60

AN Y Sty bl Sleyll g cullg il JaaYy ¢ U Loyl BUS o8 5T (S daleill agdl
subplot(4,1,1);

plot(x,sin(x));
subplot(4,1,2);
plot(x,cos(x));
subplot(4,1,3)
plot(x,exp(-x));
subplot(4,1,4);

plot(peaks);
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:scale for axes Jtw

shdaade slae o au) ang D cau)ll glaal el st RES Gape JUA 3 b g
o3 ) Bl gy all plad jsme ol JAdl plad jpaal dally fudiles) Cam Sl dasiyle ]
el

:SCript Cale ud (pania Bas AglA o L) 2ay U Sloyll oSS

clear all;

close all;

clc;

data = 1:1000;
subplot(2,2,1)
loglog(data)
title('LOGLOG(1:1000)')
subplot(2,2,2)
semilogy(data)
title('SEMILOGY(1:1000)');
subplot(2,2,3)
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semilogx(data)
title('SEMILOGX(1:1000)")
subplot(2,2,4)
plotyy(data,data,data,data.”2)
title('PLOTYY');
(Sl e Al

LOGLOG(1:1000) SEMILOGY (1:1000)

10° r
102 £
101 ]
10’ - , 107 - '
10 10 10 0 500 1000
SEMILOGX(1:1000) PLOTYY x 10°
1000 : 1000 10
800 | 18
600 16
500 ¢
400 + 14
200+ 12
0 0 P2 4 0 i O
10 10 10 0 500 1000

Jinear o (ululy s 25 slae aladinly cilinie auy Jal (e plot Ll axiius

aulal) log aaplesd Gululy Lo 5 jslae pladiuly Gilisie awy dal e l0glog dagss axiing
(10

Ll 10g10 aiplesd ulaly dunii &8 X jsaall dum iliinie sy Jal (e seMilogx dagdes axiius
cohd bl Al Sy ead)

Li10g10 aiples) polul 4 5 Y saall Cua linia auy Jal o sSEMilogy dagles ariius
cehd bl A X jeadl)

Oanliie Jal e 01X sl i alasinly Gilidaadll (e yfic sane any dal (e PlOtyy dailes aadiud
Y osaal e cpilise
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Dslaall e LanlS JISEM cilidaty cilaadle dila) Jal e 0S8 @lilSe) MATLAB W gy tidaadle
P Al Ol Adaadal o2 B (i yes Aiyld) ABGY) 3 Claglaill any Liaye (JISYs
Aaie) Gl S o
bl J<i aam Sall @
ALl 5 Sal) maa il Jlie
p A Lol A, o

%%

clear all;
close all;
clc;

alpha =0.5;
beta =0.3;
x =0:.01:10;

y = exp(alpha*x).*sin(beta*x);

figure();

plot(x,y);

title("\fontname{Times}{Times} \fontname{Impact}{Impact}')
xlabel('*{super}and {sub}')

ylabel('Some \bfboldface\rm and some \it{italics}')

text(3.5, 20, 'y = e*{\alphax}sin(\betax)')
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Times Impact
40¢ r r T T [ T T T r
35|
30
25~
20 y = e**sin(Bx)

15

10

Some boldface and some italics

super

and sub

Cappad 23 Cum JSEY) leds] Jal o dals hla g 508 lalSs) Laf MATLAB Ul iy 2 dlaadla
JEal 138 8 Leie aed) (it JEY) LY ol sl e 5aS dae dmayll CilSe G
o O g il dalad ve Gl e asn ool Lmapd) Chloll o3 a8 e s

Py S5y Sley JSBe b ang cas)l)
%%

clear all;

close all;

clc;
data=[10235;58103;9761;3572;4753];
subplot(2,3,1)

bar(data, 'stacked");

title('Bar Graph ("'stacked")");

subplot(2,3,2)

bar3h(data);

title('"Horizontal Bar ("'grouped")’);
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subplot(2,3,3)
hist(randn(1000,3));
title('"Histogram - (HIST)');
subplot(2,3,4)

area(data);

title('Area Plot - (AREA)");
subplot(2,3,5)
pie3(sum(data), [0 01 0]);
title(['3-D Pie Chart';" (PIE3) '1);
subplot(2,3,6)
rose(5/3*randn(1000,1), 18);

title('Polar Histogram - (ROSE)');

30

20

PN WhO

10

o

0
12345

Area Plot - (AREA)

30

20

10

clear all

Bar Graph (‘'stacked’) Horizontal Bar (‘grouped’)

(PIE3)
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close all;

clc;

subplot(2,1,1)

t=0:0.1:10;

z=impulse(1, [11 1], t);
stairs(t(1:5:end),z(1:5:end))
hold on

plot(t,z,'r")

plot([0 t(end)], [0 O], 'k:")
title('Impulse Response - (STAIRS)")
subplot(2,1,2)

theta = 2*pi*(0:74)/75;

X = cos(theta);

y = sin(theta);

z = abs(fft(ones(10,1), 75));
stem3(x, v, z)

title('Polar FFT - (STEM3)')
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Impulse Response - (STAIRS)
06 o L - L L L L L L L L

0.4 -

0.2 */’/ 1

o
N
b
b
b
b
b
b

clear all

close all;

clc;

subplot(2,1,1)

[X,Y,Z] = peaks(-2:0.25:2);

[U,V] = gradient(Z, 0.25);

contour(X,Y,Z,10);

hold on

quiver(X,Y,U,V);

title('Surface Gradient - (CONTOUR & QUIVER)")
theta = 0:0.1:4*pi;

[x,y] = pol2cart(theta(1:5:end), theta(1:5:end));
subplot(2,1,2)

polar(theta,theta)

axis([-13 13 -12.5 14.5])
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title('Spiral Plot - (POLAR)')

Surface Gradient - (CONTOUR & QUIVER)

-1 -0.5 9% 20 0.5

1§%iral Plot - (POLAI%)

150 L 1o/ 30

180

210 330

240 300

:3D Plot Jt

ralell 038 aladinl Lol 138 3 maagio (PIOL3 aladinl sladY 1 AN alsi an) (S

%%

clear all

close all;

clc;

2=0:.1:40;
x=cos(z);
y=sin(z);

grid;
plot3(x,y,z);
zlabel('Height');

: i JSE Jle Jeaning
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40 -

30

20 4

Height

10\

LIS e A0lS) aadiunall ZalY1 Jal g

rotate3d dalaill 48l (S
:3D Surface Plotting Jtw

) A JIEY 2 odandl auys Aalaiall HledaY) cohla ABY) oda 8 i e

contour - 2D contour lines

contourf - 2D filled contour lines

contour3 - 3D contour lines

plot3 - 3D lines of columns of data

mesh - 3D wire-frame view of the surface

surf - 3D perspective plot of the surface

waterfall - 3D lines of rows of data with a reference planer

%%
clear all
close all;
clc;

subplot(2,1,1)
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x=-3:0.3:3; y=x;
[X,Y]=meshgrid(x,y);
[theat,R] = cart2pol(X,Y);
Z = sinc(R);
contourf(peaks(30), 10)
colorbar

grid on

title('Peaks Function - (CONTOURF & COLORBAR)')

subplot(2,1,2)
plot3(X,Y,2)
grid on
axis([-33-33-11])
title('Sinc Function - (PLOT3)')
2385 day 2 A

Peaks Function - (CONTOURF & COLORBAR)

* S i
15 .> < | ay N 0
) — |/
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2 Jha
%%
clear all
close all;
clc;
subplot(2,1,1)
waterfall(membrane(1));

title('L-shaped Membrane - (WATERFALL)')

subplot(2,1,2)
contour3(peaks(30), 25);
title('Peaks Function - (CONTOUR3)')

1285 day = A

L-shaped Membrane - (WATERFALL)

Peaks Function - (CONTOUR3)
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%%

clear all

close all;

clc;

x=-3:0.3:3; y=x;
[X,Y]=meshgrid(x,y);
[theat,R] = cart2pol(X,Y);
Z = sinc(R);
subplot(2,1,1)
mesh(X,Y,Z)
axis([-33-33-11])

title('Sinc Function - (MESH)')

subplot(2,1,2)
surf(membrane(1))

title('L-shaped Membrane - (SURF)')
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Sinc Function - (MESH)

L-shaped Membrane - (SURF)
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Gl aSal) Cilhlie (e dad S L1
Gl aSatll punlati 688 5o )8 Bac b

ful il e Al saley Jsatiall daf jasdy o 58 checkvariable daws ol 4US, & .2
'this variable is invalid" Al )l ssiay Jsaie am =20 e yraal o 5 e ST Jeaiall GlS 13
A0 Al ey Joatie dmy Cag =20 e STy 5 (e ial f Gl e dadl) culk 1y U

“this variable is valid”

ALK i 35le )3 568 tsaclie

Sy o) ans &l cland o aul Al Ja0 glil) 335 checkdays 4wy b LS, 8 .3

Lﬁi Aun
Tl seday cadl e 1 80 el aa¥)

switch 3)le 38 3c18 :daclioa

while 4ils 3,8 3¢))8 5ac e

o) G s 3l dlae Y S Hledals sy ae i Sl LS, &8 script Cale (e .5
. [30 = 60]
10 = 40] Jlaall Cpam Gyl alac) 288 lelaly a5 saaa 4408 ¢ ] 5
for dals 5,88 3018 paclua

& as “Chapter 47 Gl “TEST” 4dSll gsiny J5Y) string Jass (e cplsatia Cayply o .6
B S ) il sy sy Jgaie et o8

fdymall JdLl) 558 30l tac L

stem plot cladeil) alasul dlldg 0.1 556k3y 0.1:100 Jaal) Ao aiyle sl il puiys 8 .7
semilogx 4 stairs §
a5 Al Olsie muadd dila) Log(t) & il Hsmas TiMe o ol s dpandiy o8
351 slll W Jisiall (y4l sy Plot Log Function

Dl libual) 3,38 30 )8 1aclie
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if/elseif/else

for

switch/case/otherwise

try/catch

while
break

continue

end

pause

return

function y = checkvariable( x ) .2
if x<-20

y='"this variable is invalid';

elseif x > 5

y="this variable is invalid';
else
y="this variable is valid';
end

End
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function [ ord_day | = checkdays( day ) .3
switch day

case{ 'Sunday'}
ord_day=1;
case{ 'Monday'}
ord_day=2;
case{ 'Tuesday'}
ord_day=3;
case{ 'Wednesday'}
ord_day=4;
case{ 'Thursday'}
ord_day=5;
case{ 'Friday'}
ord_day=6;
case{ 'Saturday'}
ord_day=7;
disp(ord_day)
end

End

power = 2; 4
disp(power)

while power < 256
power =power* 2;
disp(power);

end
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fori=30:2:60 .5
disp(i);

End

%%
fori=11:2:40
disp(i);

End

str]="TEST"' .6

str2='Chapter 4'
c=[strl,' ',str2]

t=0.1:0.1:100; .7
y=log(t);

plot(t,y,'k');
xlabel('Time');
ylabel('Log(t)');
title('Plot Log Function');
stem(t,y)

stairs(t,y);

semilogx(t,y);
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:Egpagall lgde
() e At dgiguall Ollly ) seall o Jaleil) ccililanall jpaaiy slyind) Gldaral) Jiia
Data Representations (Data Import & Export, Dealing with Images & Sounds,

Toolboxes)
sdalidal) clall)

dauna dlacl ccharacters Cajlas ¢string 4 s Judls Data type <l Llal (MATLAB
oA [ Jay e cconversion  Jisai cfloating  point ddle dlalé «double <integer

.toolboxes sy ¢sound files igiga cilils images sa «Input/Output file or 1/O file
:uaﬂa

(o MATLAB e 53 sall Casiiall ald (055 ccibheall blal o Copilly Jadll 138 3 S0
i sl el aad s W e ) MATLAB wlss e capaill Jiims o5 ciblanall o8 Jiias Jal
MATLAB 4al; oSl Slayl) 2855 ey Julis 5l 3)SIA0 Jads 8 iy 38 Lae AT Y Jaad (g Jysatl) W]
Cum oma [ Jao clile pe dalaill 8 i 5 (s siasal) damitie  Aglle alsil) e oyl ey Jis
G A3 lilans go Jaleil) Loyl s ¢ oamd Ciley LU alaty ¢ Cile (o Calilanall 368 Aians
Excel zaliy cilile

& Jis MATLAB (s 4gigeal) culilally jsaall pe Jaleill 488 e Juadl) 38 (pan Liagf Capas
MATLAB sy (e 3353l Toolboxes culsly) te Caynill 5uaY1 g3l

s added Cilaa]

tsle Jaadll 13 & Calllal) Cagary
- lhaeall Llal Calide ae Jolsill o
Maaaaty lgle Cadailly lanall Talail apaa aghs () o

L lild) ae Jalaill 8 (ssiasall dinmitie 5) sl e ailsialadinl e
Glile 5 ddpar clile g (e Leaats Slbeadl uaais ahiany MATLAB wls aladiul e
S Excel

MATLAB (pea pually diguall ilibal) e Julaill o
Jesiid) ilinli s MATLAB (pecn ToolbOXES cilgaY) e Cajnill o
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Data types cildaral) Jalasf

Llal e s (Lol 138 e S8 Juaill 8 MATLAB e ci¥saiall ae Jaall) 8y (ain Liosd
Ciapnal 2Ll Jgeail) Cjaa MATLAB e dalsill azys (MATLAB (o By siall Cisiualls lylaeal
G Jsade ol dlad a3 o aws oyl dala Y adl Ly dmall aadiie Y daaly 300 55
o oAl Aad alinly dand Gy Gl e Dyemn wpaall Jpatiall Ciuyay padil) o5 Cua <MALTAB
o Ailia) Sl Jsaiall ad o Joaail) pasiadll (Sadd) (pey ) SIA 8 LD 4] adge Saas daai ol
pald) ol e lelad iy o5 Gl emie Joatial o8 o 520a
otagr 58 UL S ¢ BUYT ol dng 55T5 OV piis

.Data Taype Indentification cullazall Ll (2aa7) Ao il @

.Data Type Conversion c¥saiall blail o Jisaill @
MATLAB (o 835 sl Apnadiyll Caguall Ul JSE0 (paa

Multidimensional Array Scalar
[full or sparse]

| l 5 l function
logical char numeric cell struct handle (@)

ZRE U EH ©
|

int8, uintB, single double
intlé, uintlé6,

int32, uint32,

int64, uint64

s (Classes Cagaally Capey Lol cie gl clianal) Lalail (o 2302l MATLAB dpmays (ana 2asy
pladiuly dinteger dsisia Glas (o Glddiay Glisias ol (S Sun clgaladinl zajual) kg
true ) dudhic CYsaiia o «strings 44 aa LDl characters a,las (floating point dcilall ilalal)
Olbaaall 535 Jal (e cell arrays ciliws 403 ol struct alasinl (Say Gaw L diLz) . (or false

cles ol cojee cddy cCilagall and i (Agliid) ) Alad)
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Data Type Identification cildaeall Jalail (40a3) o il
(Lo Jsaial il Jaai 3at b padieal 2 il Al wlsil e waedl e MATLAB. (e

:lgaladinl e purpose Rl ) Z\AL;,) sl oda BN Joanll 8 e

Function Purpose

is Detect state
isa Determine if input is object of specified class
iscell Determine whether input is cell array
iscellstr Determine whether input is cell array of strings
ischar Determine whether item is character array
isfield Determine whether input is structure array field
isfloat Determine if input is floating-point array
ishghandle True for Handle Graphics object handles
isinteger Determine if input is integer array
isjava Determine if input is Java object
islogical Determine if input is logical array
isnumeric Determine if input is numeric array
isobject Determine if input is MATLAB object
isreal Check if input is real array
isscalar Determine whether input is scalar
isstr Determine whether input is character array
isstruct Determine whether input is structure array
isvector Determine whether input is vector
class Determine class of object
validateattributes Check validity of array
whos List variables in workspace, with sizes and types

Nie aliydatl Ougsn‘;’u; shie gb (38 ISy Lelee Adyaas A8l aolgil) 50 )3 (llall e g
i (gysall (e Nied i AEe Jad alsi eliy s ol Lkalas Cilgaly el ol maly sk vie
Ollaadl e 2l Ji Jaal)

apd A by o U Lol LUK 8 AL gl (e omms pladiud g Cangll £l
X =3;

isinteger(x)
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isfloat(x)
isvector(x)
isscalar(x)
isnumeric(x)
y =23.54;
isinteger(y)
isfloat(y)
isvector(y)
isscalar(y)

isnumeric(y)

gl ol e ple ga JAA

SWItCh dasla aladin sy

«edd) elj e A bl e soleall Lol
Al V) 8 e Al alill aumy
Sl Jal) m
.&LA\J@dionﬂxidﬁu\ualdii‘ =

8|9
Pl Ll Ly cadlanly axtiial oy Lo e (e oLV dae paaty gy ol ¢ Ly o)

) Billly A il 1 D Sl o i

function [ days ] = days_in_month( month )

% Returns the number of days for a given month

if ~ischar(month)
days=sprintf('Error: you did not enter the name of a month');
return

end

switch month
case{ 'january' 'march' 'may' 'july' 'august' 'october' 'december'}

days=31;

case { 'april' 'june' 'september' 'november' }
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days =30;
case {'february'}
days=28;
otherwise
days=sprintf('%s is not the name of a month',month);
disp(days)

end
end

-Gl sy seript cale oLl o8 calill agd 2a

Cipae s 3l € e KBl ischar sl aladind Baadl

Gy sl Culdg 4 ey s aalgh el Jal e ey dalal) die aulsill oda alazinl Lega X
o clae Gud Cldg dege el 5l @ilsi e by dal e el 45 sl o3 3 Lagd aaly
A et e lgaladinly Logd sty LS cJaall eV lal) woen (8l

Data Type Conversion cilanal) Jaladf oy Jagacil)
Tty Lo Cililane Taad o gl b paiedl 2 3y Gisdl wolsill e waall e MATLAB (sgia
o3 Jypatl) e b 5aiall sl L Lo ia e ¢ AT

Function Purpose
char Convert to character array (string)
int2str Convert integer data to string
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mat2str

numz2str

str2double

str2num

native2unicode

unicode2native

base2dec

bin2dec

dec2base

dec2bin

decZhex

hex2dec
hex2num
num2hex
cell2mat
cell2struct
cellstr
mat2cell
num2cell

struct2cell

Convert matrix to string

Convert number to string

Convert string to double-precision value

Convert string to number

Convert numeric bytes to Unicode characters
Convert Unicode characters to numeric bytes
Convert base N number string to decimal number
Convert binary number string to decimal number
Convert decimal to base N number in string
Convert decimal to binary number in string

Convert decimal to hexadecimal number in string

Convert hexadecimal number string to decimal number

Convert hexadecimal number string to double-precision number
Convert singles and doubles to IEEE hexadecimal strings
Convert cell array to numeric array

Convert cell array to structure array

Create cell array of strings from character array

Convert array to cell array with potentially different sized cells
Convert array to cell array with consistently sized cells

Convert structure to cell array

ARy il D) Jemie JSGs Lgle #OULY1 any cpdalanll cilgalsll ol die DA alsil) oda i
p ) lsall Ty @llys Help (e

MATLAB - Language Fundamentals - Data Types - Data Type conversion -

converting from Numeric to String

B

MATLAB - Language Fundamentals - Data Types - Data Type conversion -

converting from String to Numeric

-192-



MATLAB for Numerical Computing—Ch35

Data Import

Giludarall 3]yl

) aladinly oSa text Gile Mie o apla Gile (e leds MATLAB (e cilidaaall aysiad iy

GV al)l b Led (e cgaay JISET Banys lilard) cilile (1o dilida g )5 o5l importdata

taalenll Wadds

e Lginats el Clay dadaill o3 a5

asty A a) Gl dfilename aaul Cile (0 A daiall

Balxic Adiia ol Aghias Hle s Al Loty padid)
calal) daaY S Loyl Jlady L Calal) ek ciin el

A = importdata( filename )

SR 8813 (e llaral) Cilay dagleil) o3a a8
bl e Loage Ayl

A = importdata('-pastespecial’)

Jaadl (aldll Gaadll e 4 delimiterin )
pxiiadll asty Al Gl S (ASCIH Gile eia 5202 Y)
Ahiin) Sy LAssal 5SIA  cagle Aaedl) Bala
-Cndladl e 8l ISE) x. delimiterin

(bl (String A e Alulu€ saan

e

E1e

A = importdata( , delimiterin

@ Gl (ASCI Cale (e lidarall il
Sy Agall 3N o cagle Aagdatll Bubity addiadl agh
t o 2l Cldarall Be 18

headerlinesin+1

A = importdata( ,

delimiterln, headerlinesln)

sle Jpanl)l Al JKEL gl U ve (S

Cime o Jpmall Dila) A 8 Ljde Gldand)
5 palie gn Jdadll caldl aa aadtuall delimiter
.Gldl e header Galdl () jshai s e Jpanl

[A, delimiterOut, headerlinesOut]

= importdata( filename )

San Jas Jan Lage ABade

Ozl JLM.A (yaa L@.’.mj DR Ay Ql,}.ku clala e 'BJLK: cé\;j\ Joadll &= 3\35_).4 ilala Aa g0
s dgnl dae s 4000 cladatl) Gaa dal e sl

01 Jba

Desert.jpg 5)5a o (5 Koala.png sy auly L33aa 3y gea aje s Ayituls asdin
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B Editor - C\Users\Simon\Documents\MATLAB\imp_data.m

“[imp_data.m x|
1 %% Import data =
2 % image
3 - filename =Koala png';
4 - A = importdata(filename);
5 - image(A)
6 - filename ='Desert.jpg ;
7 - Al = importdata(filename);
8 - image(Al)
9

t A Al e Jeass jhauf 485 Ji) aiw xie

100 00 300 400 500 600 700 800 900 1000

Glo Jaani ] 465 HAT 1w ay &
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100
200
300
400
500
600

700

100 200 300 400 500 600 700 800 900 1000

() Gl i sasmsal puall DS e Bl Lol capay o8 ikl
4ilz) Delimiter yasi iy weeklydata.txt auly oaai cale syl & JUdl s & ey z b
caldl e Baga gall Glidaral) AU JSE mia g Column Header )

File Edit Format View Help

SunDay MonDay TuesDay WednesDay ThursDay FriDay SaturDay *
95.01 76.21 61.54 40.57 55.79 70.28 81.53

73.11 45.65 79.19 93.55 75.29 69.87 74.68
60.68 41.85 92.18 91.69 81.32 90.38 74.51
48.60 82.14 73.82 41.03 0.99 67.22 93.18

19.88 46.60

89.13 44.47 57.63 89.36 13.89

Sl A i
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B Editor - C\Users\Simon'Documents\MATLAB\imp_data.m

imp_data.m ><|

9 |‘2fo% Import .txt file
10 - clear all;close all;cle;
11 - filename ='weeklydata.txt';% file we want to import it
1z - delimiterIn ='';% delimiter is string and equal to space
1Z|= headerlinesIn =1;% header is only one row
14 - A = importdata(filename delimiterIn headerlinesIn);
1LE %View data
16 - fork=1:7
L7 = disp(A.colheaders{1, k})
18 — disp(A data(:, k))
19 - disp('")
20 - end

m

Command Window

SunDay
95.0100
73.1100
60.6800
48.6000
89.1300

MonDay
76.2100
45.6500
41.8500
82.1400
44.4700

TuesDay
61.5400
79.1900
91.1800
73.8200
57.6300

rid

: gl e 53l

[l

m

-196-



MATLAB for Numerical Computing—Ch35

Command Window )

WednesDay b
405700
93.5500
91.65900
41.0300
£9.3600

ThursDay
55.7900 -
75.2900
81.3200
0.9900
13.8900

m

FriDay
70.2800
69.8700
90.3800
67.2200
19.8800

Command Window

SaturDay
81.5300
74.6800
74.5100
93.1800
46.6000

4|

fx >>|

Al 3,903 e lidana Adisly JUAN 138 8 i 1l
A Aadatll Ci€) 5 Slie sCript Cale (yaua

A = importdata('-pastespecial’)
| love MATLAB course ! &)l <€) &
AN LaaYy Jadd 46Ul dalanll das,
MATLAB (e zyal) LaaVs dapleill 33 o3 LK) oany 43 i€l oamai cale ¢

: S gl e mydata.txt auly ol cale z ol 1l
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B mydata - Notepad C=mren )
File Edit Format WView Help

1,2,3,4 {
5,6,7,8

9,10,11,12

F S Sloyll S L8
%%

clear all;close all;clc;
filename = 'mydata.txt’;

[A,delimiterOut]=importdata(filename)

Command Window

A= I
1 2 3 4
5 6 7 8B
9 10 11 12
delimiterOut =
fx >>| I+

Lslals delimiter 48 ee 28 MATLAB o Jasdls
2id) (e ik (Worksapce Jeall slisd (aca s3smsall Vil e Jolaill o L ddlia) oKy
L3aY iy b adaaiud saley Lo Cile (e Vel o Jaia Ul
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abais (Jgatiall 2yiin) Jie Jeall sliad paca E¥satall e Jalaill LAY (e 2221) MATLAB W iy
.(-mat) a3, MATfile ) ci¥saiall s3a Laéa 21 Cua doad, save and delete 4ida

i G TOOISHID P (1 Say Jendl slimd pan c¥saidl paen ol Jsaiall Lais dal
LA = LS Save Worksapce LAl plasin Variable pud (pana «Home

: H A }ﬁ’ Lo @E @ Search Documentation g i
E{! ,{F M s &' Hﬁ (g New Varble | Anaze Code @ E (0} Prfernces @ i

: DoVt v RnadToe et
New llew Open | Compare port| Sae |° Sk Layot Hep 3 ReguestSupot
Sp v v Do |Voroe ) Ceriosace v jCenCumants v Ly v Rkl v

FILE | VARIABLE | CODE | SIMULINK ENVIRONMENT | RESOURCES ]
(hla sae ek 5l el 53 o daall 5 Jeell gliad e Jeatidl e Braall (S
.save ol Jie alsill aladiul sl csave as il (Sa

Gla da) e ale JS0 o) 13 aadiy Cua load ol alaiiud Sa Jsatiall ahaud dal (e
alaainly e Liadat LS8 csaidl e Jal o Wl Jaall sl ) .mat Caley 4338d) ciland])

.Clear

78|«

3aY G Ak i o calal) 138 giay il ledae 5 ey Cloudwater.dat cale alyiuly s
cJerd) Hlse e Caldl pmg e 3SEI g clgansy 3 ot yis WoOrspace (jas <Nl

il i) GAS b a aeall IS el Jal e ladl o clledl Gary asfin S e
OV Ay pn il b Glilaal) L) Siliasdl)

B Editor - C\Users\Simon\Documents\MATLAB\ cloudwater.m

| cloudwater.m = l

i|= clear all;close all;clc; ™
3= d=importdata('cloudwater.dat");

3= x1=0:4166.6666:100000;

4 - v1=0:2214 286:28785.718;

5 - z1=0:4153 846:29076.922;

6 - [x.v.z]=meshegrid(x1,v1.z1);

7= d2=shiftdim(reshape(d.[§ 14 25]),1);

8 - p=patch(isosurface(x y,z,d2, 12),FaceColor, 'cvan','EdgeColor' 'none');

m

g - isonormals(x,y.z,d2 p);
10 - camlight;
11 - lighting gouraud
12 - xlabel('X");
13 - ylabel("Y");
14 - zlabel('Z");
15 - title('Cloudwater Isosurface'); 8
16 - view(3);
17 - grid onj -
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L X l
B Figure 1 - - - o |. = | B g
e, i ——
File Edit View Inset Tools Desktop Window Help ]

NEES & RLODEL- S| 08| =D

Cloudwater lsosurface

..CsV daxdly excel cala (e ilidaza il JO) 138 3 & g8t 1 Jle

Lasdl Sl Cllars o desenal ddlany) Giloglaall Gamy aaihy 4GS o 53 galidl o
IS0 Hbend b giall Sl asy Cum 2015 52005 ale s bies Lipma by Gana @lldy 3Ll Y
Oana gy i Y sample_data.csv auly clbad)l gan e A JS0 Jasgiall Zala) cufgiul)
cend) e

p AUl lel U8, o8

B Editor - C\Users\Simon'\Documents\MATLAB\csv_file.m

csv_file.n # l

1 |%% Import Data from Excel file =
% load chosen data to MATLAB

= clear all.close all;clc;

= stocks= csvread('sample data csv');
% MATLAB convert .csv file data into matrices

= mean_st=mean (stocks);

= fori=0:9

= mean(stocks(250%{+1:250%{+250))

= end

Lo ' O B T [T SO 1% Y %

oAl s
Low-Level File |/O (sgisall Aiadiic ladely zya [Ja0 Glike aa Jalxill @
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Gle Jamy il 138 oY) cclanall Syl W =gy importdata s alasis) of i) 258l 3 Lass
Glile e Jalaill Laiadall Low Level ggiual datdie alg W =i (High Level adije (55
ST sl ) zbind el V) eile Y clyladl LS S 5018 3 el Sliis ST Sat z A [da
CJld IS Lelee plasal @llys ale Janll sthaal) Caldll e

Cindl S byte culdl ssiee o UKD seljdll Glle ol sl w22 MATLAB (a5
relsill oda U Jgasll = 2y ccharacter

Function Description
Fclose Close one or all open files
Feof Test for end-of-file
Ferror Information about file I/O errors
Fgetl Read line from file, removing newline characters
Fgets Read line from file, keeping newline characters
Fopen Open file, or obtain information about open files
Fprintf Write data to text file
Fread Read data from binary file
Frewind Move file position indicator to beginning of open file
Fscanf Read data from text file
Fseek Move to specified position in file
Ftell Position in open file
Fwrite Write data to binary file
Low— (ssivall dimidin zpa [das Glaad pladinly oai cale (e Glidand) ahita) 288 ) Al

Level 1/O
tdpaail) kg Jolaill 00 sl il Ailaina ) Sale 3y
ASCI Gale i ai Cile b 53sasall cililasall 56 )y o 50 fscanf oo @
& sn ol lly saals el Ldan die Cald) (e aaly e @ fgets 5 fgetl a o
Ngere ol paall Sl Capal e ddilal
it <l 5 byte culdl (g5 e Cildasa) (o 380 56 a8 fread fi o
+Jls
e Gliaaa caldl 138 Cpaia (A5 5 (Jaall Hlae e adais o3 miyfile.txt auly Gldase cala Ll
2012 sle i August 5 July sJune a el DA JUasY) Lsius
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Jsha Glulds «eddl (il (e 8% Ao gaan gsiad MYfiletxt Calddl pom A33al) Slblaaddl o)
dogane Ml (sSn AT M el sae o sy header  caldl) 250k ¢Sl dused 3 JUaaY)

calelal) e
P AU JSE A dsia g Gldasdll
C cpac =S

File Edit Format View Help

Rainfall Data
Months: June, July, August

M=3

12:00:00

June-2012

17.21 28.52 39.78 16.55 23.67
19.15 0.35 17.57 NaN 12.01
17.92 28.49 17.40 17.06 11.09
9.59 9.33 NaN 0.31 0.23

10.46 13.17
20.97 19.50
18.23 10.34
09:10:02

July-2012
.76

15

|

:03

:03:40
August-2012
17.09 16.55
17.54 11.45
NaN 21.19 25.85 25.05 27.21

26.79 24.98 12.23 16.99 18.67
17.54 11.45 13.48 22.55 24.01
NaN 21.19 25.85 25.05 27.21

1126.79 24.98 12.23 16.99 18.67

NaN 14.89 19.33
17.65 14.45 14.00
17.95 16.46 19.34

14.38 11.86 16.89
NaN 24.89 19.33

47.65 24.45 34.00
27.95 16.46 19.34
NaN 34.89 29.33

47.65 24.45 34.00
27.95 36.46 29.34

19.59 17.25 19.22
13.48 22.55 24.01
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Ladailly alal) format description (s agriacai sy ccalall (rava Caal Jlaa) dal e .3
Sl Jsmnll Wia gllaaly 55 A Cildanall Zapa sl daat 5 (*) aladind Cany Ca fscanf
: Lol alasind Gl e A3l M ded

M = fscanf(fid,'%*s %*s\n%*s %*s %*s %*s\nM=%d\n\n',1);

) format description guall Canasl les ellyy cillaad) 3¢ )y Liliki fscanf dodet o5 .4
pofi (AliSy Ll (o3 Cauagilly Gllasall (g A88lsall o 508 a5 ol (s () driag L
Be )i s chpe JS lilarall o Cle sane E 368 Jal (e fOr ddla alasnuly Sloll a3
el Guad 5l e

aan il e Ll &l ccllasal Bis Jal g0 Mydata eay struct o Lis) s .5
time, month P Jsis 25 e struct 4l sda (ggian .workspace Jaxll ¢lad ‘o

.and raindata aaray

B Editor - C:\Users\Simon'\Documents\MATLAB\file_L owlevel.m

|[ file_LowLevel.m x]

1- filename ='myfile txt'; =
A= rows =7,
3= cols =5;
4 % open the file
5= fid = fopen(filename);
6 % read the file headers, find M (number of months)
T|= M = fscanfifid'%*s %*s'n%*s 26*s %*s o*s'\nM=2%d'n'n',1);
8 % read each set of measurements
9 - forn=1-M
10 - mydata(n) time = fscanf(fid,'%s'.1); =
11 - mydata(n).month = fscanf(fid,'%s',1); =
12 % fscanf fills the array in column order,
13 % so transpose the results
14 - mydata(n).raindata =... -
15 fscanf(fid,'%f [rows, cols]);
16 - end
L = forn=1:M
156 = disp(mydata(n).time), disp(mydata(n) month)
19 - disp(mydata(n).raindata)
20 - en
21 % close the file
22 - felose(fid);

: il gl e 253
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Command Window
12:00:00 it
June-2012

17.2100 175700 11.0900 131700 144500
28.5200 NalN 95900 NalN 14.0000
397800 120100 93300 1485900 18.2300
16.5500 17.9200 NalN 19.3300 103400
236700 284900 03100 209700 179500
191500 174000 02300 195000 164600
03500 17.0600 104600 17.6500 193400

m

09:10:02
Tuly-2012
127600 NaN 34.0000 33.1700 24.4500 L
16.9400 24.8900 182300 NaN 34.0000

143800 19.3300 30.3400 34.8900 28.6700

11.8600 30.9700 279500 293300 30.3400

16.8900 495000 16.4600 30.9700 27.9500

204600 47.6500 193400 49.5000 36.4600

23.1700 244500 30.4600 47.6500 29.3400

Command Window

15:03:40

Aupust-2012

17.0900 134800 27.2100 114500 25.0500
16.5500 225500 26.7900 13.4800 27.2100
19.5900 24.0100 249800 22.5500 26.7900
17.2500 NaN 122300 24.0100 24.9800
19.2200 21.1900 169900  NaN 12.2300 s
17.5400 158500 18.6700 21.1900 16.9900
11.4500 25.0500 17.5400 25.8500 18.6700

m

Jx == -

Data Export Gldaral) ol
plasiul MATLAB Ul miy . lile aa cildasall 36 50 data export cibdasall jpaaiy s

o sl eda 3 Sy sane 3kl e (ASCI Gilile )i ks (g5a] Gl e Gllaxd)
Low-Level /O cladas aladinly ai ke ) Gldasal) jpaas

S Lo )zt
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Editor - ChUsers\SimontDocuments\MATLAB\exp_data.m

: (oxpdatam x|
1 %0%
2 % create a matrix y, with two rows
3 clear all;close all;cle;
4 Xx=0:10:100;
5 y=[x ;log(x)];
6 % open a file for writing
7 fid = fopen('logtable txt', 'w');
8 % Table Header
9 fprintf(fid, Tog  Function'n'n");
10 % print values in column order
11 % two values appear on each row of the file
12 fprintf(fid, '%f %f'n, y);
13 felose(fid);
14 % display the file created type logtable.txt]

o cile g Bl sy I JSED e Al

EI‘_L’;‘III.-'N T Mo.. | = |l =) I .

File Edit Search View Encoding Language Settings Macro

Dealing with Images

Fun Plugins Window ?
sHEHR a4 Wik D e|dhig|
[~ logtable e E:J|
1 Log Function
2
2 0.000000 -Inf
4 10.000000 2.302585
5 20.000000 2.885732
g  30.000000 3.401197
T 40.000000 3.888873
g 50.000000 3.5812023
S  a0.000000 4.0594345
10 70.000000 4.2484385
11 80.000000 4.382027
12 50.000000 4.455810
1% 100.000000 4.805170
14
Ln:14 Col:1 5Sel:0|0 UMD ANSI INS

sl ga Jaladl)

e i 5yull o3 A S, dmage precessing byseall dallas amlic Guki Ciig Hgpall o Jalad
ajledsly 8ygaall 301 Jal (e el se
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dal e 3ol 308 (o llae Juayg XY cpamr 4 f(X, ) Oalsniad S Byea gl ) Ll oS
Ashadl Jia (Sa Jully pixel lase s dugiia palic de gana (e 3yguall (oS5 Cua L (X,Y) Adadil)

Origin

; 1 2 3--- - N—1
O4———+—+—+— )V
|l s » & & » s = »

2‘- B 2 L L 2 » L
T4 » w8 ® v ® @ .

'." . a L . L . .

L L L L » L L L

- o 0 o 8 * @ .

‘4 & & & = » @ v

M—1& » o & » » =& .

| Dncpixcl—/ f(x ¥)
X

r Ml JSE) 8 LS M XN ddghias K5 e

n peall GRS Cua PNG, JPEG, GIF, TIFF, BMP :lgia S5 pall (e b gl sag

eyt ey Ayl

t gl pa Jalanll 00 ol gl padivin

.3)sall 3¢ 158l imread
Bysall HlelY imshow
s cala Cpenia By suall AUKT imwrite

Bygall e Glaglaa el iminfo

ol o3 BES & clgie lasladl Gans dbpray Wylel) & e sebiy JUid 13 8 agiin 1]t
Bysaall 2aY it ol yourname.jpeg 4au! yaa Cale e
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B Editor - C:\Users\Simon\Documents\MATLAB\image_file.m

1 %% Image Processing =
2 - clear all;close all;clc;

3 - Baby_image=imread('baby.jpg’)} % read the image

4 - imshow("baby_jpg');% show the image

5= fo=imfinfo('baby.jpg").% get information

6 - imwrite(Baby_image 'vourname jpeg'); % write the image into a new file

Jandl lue 3865 3ygeall e dlme Claslie ddjral 4l a8 Jeall ¢lind (aun Struct oLi) S
.yourname.jpeg iV auly 333 3)pa o L) Jaals

Dealing with Sounds  4fgall clilal aa Jalail)

Sade Qo f chsaall Ji dalig dpesd shall clinls ol 5 Lol Toja lilall po Jaleill iiay
OSeall (pas Ligeal alo) 350 ddjae Ul Sy Sk cCagaall shaaall Llaayl aldll ey Cai€
3353 Opeail LOISH 3)L3Y) Aallae salie Bulad 5 ey Slpeally Cilasdl) o danill e lsa Gl
Sl Zy51al 33eaY) 8 Aaasind) Crgeall T il lsd kst Ll (Sl (a5 cciguall

dal e Al of Jeaal) Tay die Gallay ¢ G0 Slayll aladinly @lldg ebld) e Cigea dimuty asiins 1l
cpbiall Jaand day ligea ¢ Low
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B Editor - C\Users\Simon'\Documents\MATLAB\sound_file.m

sound_file.m #

%% Sound Processing

% Record The Sound

= clear all; close all; clc;

recObj = audiorecorder;

= disp('Start speaking ")

= recordblocking(recObj, 5);% record for 5 second
- disp('End of Recording.)]

= play(recObj);

=1 oy N Lo B
|

B Editor - C\Users\Simon\Documents\MATLAB\sound_file.m

c s At Baal Jasaal) oy
& A et &l iladdaill 38 WAV g5 (e Siga e Junaiil ilaglad U 128 8 et 0 2006
Aggle $OY) L sa Cangll ALl el Lellasiad 5 85 MATLAB (e Lipaal) sl

10 % Record The Sound

11 - Fs=8e3; % Sampling Frequency

12 - npoints=4*Fs; % number of points for wavrecord

13 = sound rec=wavrecord(npoints.Fs);% record for 4 second
14 - wavplay(20*sound rec Fs);% play the sound

15 - figure();

16 - plot(sound rec);% Plot the Sound Signal

L7 = title('Recorded Sound'};|

m

cAansy asdl b (g Bye 20 depdial aay aliadly o8 o5 ¢ Jgaall adaall Jpaudy 8

Recorded Sound

0.1. L U U L

0.08

7

1

0.06

7

0.04

7

0.02

-0.02 -

-0.04 -

-0.06

7

-0.08 -
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Toolboxes AP

235 MATLAB ) V) ¢l cililuad) ¢ la) 58 MATLAB dpmayd b)) Cangd) of (g ayll e

alide Hhe Je a@lldg daayll alal) libraries calally extensions clilay) (e e giie Ac gana

L landnll e aly Cnda 8 50de DlBLY ] s2a Ayl lal

libraries olSall e Jaldy HuS 22 aeaty cdasayll zhals slac) S Osaldly oy skl Ll

2 Toolbox shal JSi e Lealals Wyshis e dlae sl ey daadidl functions aisilly

(eDKad) (e ala Caa ) application—specific solutions aisa (aulail Jsla alay) JPLIPRERNON|

.Toolboxes culsay) e dalull ol s3a

Toolboxes are comprehensive collections of libraries, MATLAB functions (M-files),

and Routines that are designed to provide application—specific solutions and solve

particular classes of problems

Gl gt 5 ale oll it LY @y (MATLAB eaiioss 4llal Laga Tyal toOIDOXES alasinsl yiiny

(o laads Ylae MATLAB (o ToOlbOXES haxi cdiline cilalaialy cillae b il s

Nie dstnn Cslie GlanS dipaliie) Slilin e bl ey Gob oo el Al ol e ¢ 15 Glinlal

& sasall 5 Bpile JAd o Lo Jlae b Aie Sladylsd Gaadis s pe cle peidpes 5L ol f

IS Cilall alaglS pall o jpeall dallee Glio s Galit Sie i Al et Jealis

238 (190 Bpiliae lle Jpemal) i€e ¥ Sle clanuVl §f 5 8 o2 o Joemall 2letily cosasl

REAPN

Toolboxes will make your life easier because you don't have to write them, and test
them

MATLAB Toolboxes: lgde Jaiis Al cbabaia¥ly Ol (e s S3

Syseally LY Aallas

aSall Aol

Neural Networks d.iguasll culSuil)

Ay lany)

.Optimization 4ty ¢ Llasyls calucaly )

s AN adgall 3L Gyl ge (MATLAB Zinay (e 33554l toOlDOXES aien e gAY (Say

.Products 1 Jsaall, MathWorks® 4 .l

http://www.mathworks.com/

Toolboxes ils¥1 ) dilals MATLAB o dilaidd)l cilendlly culafinall (oany aped 48l guall
S ad dua Badaie liphiy ddlide OVl Gea el MathWorks® A ey Al
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Gliat 48la) ol MATLAB duaayd aaa laa) (S &= sux Toolboxes aila) ) MathWorks®

s 5352540l TOOIDOXES pseal

http://www.mathworks.com/products/?s tid=gn ps

4\ MathWorks

A i Support

Products and Services

Products by: Category | Alphabetical

MATLAB® Product Family

the pace of

g and science

User Community

Events Company

[Searen vatnons ] (&)

) united States b | Contsct Us | How To Buy

Simon Tarbouche | My Account | Log Out

[’] Contact sales

» View product map

MATLAB

Parallel Computing

Parallel Computing Toolbox
MATLAB Distributed Computing Server

Math, Statistics, and Optimization

Symbolic Math Toolbox

Partial Differential Equation Toolbox
Statistics and Machine Learning Toolbox
Curve Fitting Toolbox

Optimization Toolbox

Global Optimization Toolbox

Neural Network Toolbox

Model-Based Calibration Toolbox

Simulink® Product Family

Simulink

Event-Based Modeling

Stateflow

SimEvents

Physical Modeling

Simscape
SimMechanics
SimDriveline
SimHydraulics
SimRF
SimElectronics

SimPowerSystems

LAB® Product Family

MATLAB

Parallel Computing

Parallel Computing Teclbox
MATLAB Distributed Computing Server

Math, Statistics, and Optimization

Symbelic Math Teclbox

Partial Differential Equation Teolbox
Statistics and Machine Learning Teclbox
Curve Fitting Tooclbox

Optimization Toclbox

Global Optimization Toclbox

Neural Network Toelbox

Medel-Based Calibration Toolbox

Control Systems

Contrel System Toolbox

System Identification Toclbox
Fuzzy Logic Toclbox

Rebust Control Toolbox

Medel Predictive Control Toclbox
Aercospace Teolbox

Robotics System Toolbox
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Polyspace® Product Family

Polyspace Bug Finder

Polyspace Code Prover
DO Qualification Kit (for DO-178)
|EC Certification Kit (for ISC 26262 and IEC 61508)

Additional Products and Services

MATLAB Student-Use Software
Third-Party Products & Services

Hardware Support Catalog

Signal Processing and Communications

Signal Precessing Teolbox

DSP System Toolbox
Communicaticns System Toolbox
Wavelet Toolbox

RF Toolbox

Antenna Toolbox

Phased Array System Toolbox
LTE System Toelbox

Image Processing and Computer Vision

Image Processing Toclbex
Computer Vision System Toolbox
Vision HDL Toolbox

Image Acguisition Toolbox

Mapping Teolbox

Test and Measurement

Data Acguisition Toclbox
Instrument Control Toolbox
Image Acqguisition Toolbox
OPC Toolbox

Vehicle Network Teolbox

5 Trial software
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Computational Finance

Financial Toolbox

Eceoncmetrics Tooclbox

Datafeed Toclbox

Catabase Toolbox

Spreadsheet Link EX (for AMficroso® Excel)
Financial instruments Toclbeox

Trading Toclbox

Computational Biology

Bicinfoermatics Toclbox

SimBiclogy

Code Generation and Verification

MATLAB Coder

HDL Ceder

Wision HDL Toclbex
HDL Werifier

Filter Design HDL Ccder

Fixed-Point Designer

Application Deployment

MATLAB Compiler

MATLAB Compiler SDK

Spreadsheet Link EX (For Microse @ Exceal)
MATLAB Preduction Server

Database Connectivity and Reporting

Database Teolbox
MATLAB Repert Generator

Signal Processing and Communications

DSP System Teeclbox
Communications System Toolbox
SimRF

Computer Vision System Toolbox

e kl&e g 45l Toolboxes awen ¢

(e d.i Lalall 4l & ‘\35)45‘ toolboxes e AAJM us.u ‘mu.})l\ b!\ (e MATLAB 4_1.\.1
LAl lagleall 48 )20 Command Window  paca LgiliS (S cver dalaill 3,k e MATLAB

Toolstrip aladiul (Say cdaaayd) ua toolboxes Lg\ Jsasl Jal (e
Lo T -

E ()] search Documentation i

| 0»

m Bt Error Rate EyeDugmm Fiter Buider Flerbwgn& RFDmgn& ng]Amm WaveletDesgn Wndomegn 3D Animation 3D World Editor CurveFiI:ng

Anaysis Scope Analyss  Analysi

SAnayss  Payer rmg
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< SRR A
PLOTS 1 ; Search Documentation

B8O 0 8 8 0 8 0 8 8 68 8 o &

Gethore hstal Package  BtErorRate  EyeDiagram  FierBulder FiterDesign& RF Designd  Signal Analysis WaveletDesign Window Design 3D Animation 3D World Edtor  CurveFiting  Distribution
Aos  Aop A Analysis Scope Analysis Analysis &Analysis & Analysis Player Fiting

FILE APPS

I dgalsl clalal jeluin

4\ MATLAB R2012b =
HOME PLOTS APPS REaidblae @ISearch Docurnentation pel
- =|[E8 x
686 =
GetMore Install Package | SIGNAL PROCESSING AND COMMUNICATIONS r
Apps  App  App
FILE |
e N B ' B
@ % S H L » G oprerorpate  EyeDiagram  FiterBuider FiterDesignd  RFDesign&  Signal Analysis Wavelet Design Window Design MES
Current Folder Analysis Scope Analysis Analysis BAnaysis  &Analysis ®
Name _ | Size Min
SIMULATION GRAPHICS AND REPORTING o = (3
3D Animation 3D Warld Eitor
Player
MATH, STATISTICS AND OPTIMIZATION o x
% @ (&) (&) & & & & 4 &
CurveFitng ~ Distribution  MBC Model MBC MuPAD NewralNet  MeuralNet  Neurallet NeuralNetTime Optimization PDE
Fiting Fiting Optimization  Hotebook Clustering Fiting  Pattern Reco Series
— D
CONTROL SYSTEM DESIGN AND ANALYSIS = =
f =) =) = = = = 4:40 PM %
Control System  FuzzyLogic  Linear System  MPCDesign  Neuro-Fuzzy  PID Tuning System
Tuning Design Analysis Design dentification
IMAGE PROCESSING AND COMPUTER VISION =
Image  ImageViewsr MapViewer  Video Viewer o
Details ~
OVRL

Z8IS 5y seall 028 zrmgi Mia .V o3 lgae s i ¥ laadl o calialaiadl Gy dende Ll aadls
LY a3yl Aallee Jlas & Laaidilll Toolboxes )

Search »

SIGMAL PROCESSING AND COMMUNICATIONS

Bit Error Rate Eye Diagram Fitter Builder Fiter Design &  RF Design &  Signal Analysis Wavelet Design Window Design
Analysis Scope Analysis Analysis & Analysis & Analysis

2l Vs gl o Jualis b (msally s o SalS ) jie ol t00l0OX 31l ol 5 () rddaadle
oo lele Al (Kay Ll dalall Als 35 (MATLAB (o s35asall calilimall o3 imje 58 Cangl
Lo 255 @lile Gyl e o iV e 5idgia daalad Clagad Gph oo 5| MATLAB Help Gyk

st el 310Y1 8 ddige ilaalal g yn sl 3854
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4y

(Data Type Identification) lele <3 o cililanall Ll Ao Cayaill &l (e s K3 L1
Glbland) bl e Cayaill 38 5618 t5ac s

A Lol z A e L2
X =4;

isinteger(x)
isfloat(x)

isvector(x)

isscalar(x)

isnumeric(x)

Glland) Lalail o Cayail) 3588 3¢ )8 5ac s

(Data Type Conversion) lelee S5 ae ilidasall blail Gy dogatll aalsi (30 dsad S3 .3
Gldand) bl o Jygaill 38 36138 t5ac L

:gm\ Jall e mydata.txt iy (ad cale Wl Als o .4

File Edit Format WView Help

1,2,3,4
5,6,7,8
9,10,11,12]
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s Loyt 5 S Vsl s e Vsl 4 a5 e Sl LUK 8 script Cale Gen
ZoAD diaa 33sapall Gilidanall ahyinly o5 JKEY) pes ($2); Command Window cilygisa
delimiter 4é)ea aa Cilidanall 5o

Gladarall afyiia) 388 3¢ )58 ac i

: Jlmie U3 O Ll Jee oy 6.5
x = 0:0.01:2*pi;

y =[x ;cos (x)];

fid = fopen('costable.txt', 'w');

fprintf(fid, 't Cos(t)\n\n');
fprintf(fid, '%f %f\n',y);
fclose(fid);

Gldarall st 3ys8 e))8 r3ac lua

S5 paiinls Leapes b o ey tESECNS.PNG il y5em 513 Jaf e e Sloy LS & .6
bysall e Glagleall axy 482 MATLAB
G gaall aa Jaladll 3,88 3¢ ))8 132c L

Jiade IS A6 Sl =580 8 .7
Fs=12e3;

npoints=5*Fs;
sound_rec=wavrecord(npoints,Fs);
wavplay(30*sound_rec,Fs);

Afigeall kel o Jalail 38 501 t3ac e
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Function
is

isa

iscell
iscellstr

ischar

isfield
isfloat
ishghandle
isinteger
isjava
islogical
isnumeric
isobject
isreal

isscalar

isstr

isstruct

isvector

class
validateattributes

whos

Purpose

Detect state

Determine if input is object of specified class
Determine whether input is cell array
Determine whether input is cell array of strings

Determine whether item is character array

Determine whether input is structure array field
Determine if input is floating-point array

True for Handle Graphics object handles
Determine if input is integer array

Determine if input is Java object

Determine if input is logical array

Determine if input is numeric array

Determine if input is MATLAB object

Check if input is real array

Determine whether input is scalar

Determine whether input is character array
Determine whether input is structure array
Determine whether input is vector
Determine class of object

Check validity of array

List variables in workspace, with sizes and types

-215-
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Function

char

int2str

mat2str

numa2str

str2double

str2num

native2unicode

unicodeZnative

base2dec

bin2dec

decZbase

dec2bin

decZhex

hex2dec
hex2num
num2hex
cellZmat
cell2struct
cellstr
mat2cell
num2cell

structZcell

Purpose
Convert to character array (string)

Convert integer data to string

Convert matrix to string

Convert number to string

Convert string to double-precision value

Convert string to number

Convert numeric bytes to Unicode characters
Convert Unicode characters to numeric bytes
Convert base N number string to decimal number
Convert binary number string to decimal number
Convert decimal to base N number in string
Convert decimal to binary number in string

Convert decimal to hexadecimal number in string

Convert hexadecimal number string to decimal number

Convert hexadecimal number string to double-precision number
Convert singles and doubles to IEEE hexadecimal strings
Convert cell array to numeric array

Convert cell array to structure array

Create cell array of strings from character array

Convert array to cell array with potentially different sized cells
Convert array to cell array with consistently sized cells

Convert structure to cell array

%% 4

clear all;close all;clc;
filename = 'mydata.txt’;

[A,delimiterOut]=importdata(filename)
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0.01 553y [0 = 27] Jlaal) (e asill (o g e Cappad oy Js¥1 el .5
Gl Dl 3 Ly (n A lland) e (55m3 (s A ghens Ciyyed gy ) )
ALl Llall die COS il af sed BN ) ol el ¢ laiS
e MATLAB (o 4gyyatg (txt 4830 costable aul was oad calo 38 2 GEN o)
fid ea Jenia 4l
G el (3RS gl Cua COS(E) 5t g alddl Jaly A Ay i debla Sy bl Hlad)
03¢} €08 Ll dad Lehlaay (po)ll dad 2 Hhaw (3 Gpasee (e Dbl S5 e Cild)
o) Sland) 4 asks Le sa g Adaiil
bl (Dle ay el

Timage=imread('testch5.png'); % read the image .6

imshow('testch5.png');% show the image
fo=imfinfo('testch5.png');% get information

fwad g Bl dae oy Sl 812 KHZ ey el 0355 Caypad J5Y1 sl
33 gl e Wavrecord dadeil) aladinly Jiga ahise il & (pay  aail) 235 Caleial
3y0 30 danadimi any Sl ahiall Jandl & (pag aahadill 23535 Jalal)
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:Egpagall lgde
SIS (eDlygat (JalSi (3lEE (Y alee dlea s (ha a) MATLAB® dasiuly dualy ol

(ETEN

Mathematical Exercises using MATLAB® (Linear Algebra, Solving Equations,

Derivation, Integration, Transforms and Polynomials)
sdalidal) cilalsl)

Algebraic iyl oYalaal) cLinear Algebra _Lall sl cAlgebra sl (MATLAB
Je&il)  (Derivation slasy) cLimits  «blall <Polynomials  a5asl culyiS <Equations
aYlaay! (Transforms «dgsanll (Differential Equations  dilalall «Waleall <Integration
Fourier 44,5 (i <Laplace Transform SUY Jisad (Statistics ¢ Lasy) <Probability

.Transform
:gadla,
i clgihl laadinly Lanall ae dalail) 2dS ARl bl e A8 Jadll 8 5850
Tais g Byl mli Jo Jsasll 3 MATLAB 2y A dlead) lipdaill e 22e Jacadll 128
Osal ANy S gl dal e Tolaie) ity @lg ailindass dadl jally Lasead dgss yuall
LSy asaal) QIS o Caprill laaey Jiw L Cligdiadl o Glbleadly ccVoleall (10 dlaa da (a2t
i)y P Ul g ety ) Bilaall SST (mje & a8 ase MATLAB 48 alasiuly lgae Jaladl
oplial) Clia S pattinal g G JalSilly I el Ll a5 alee DA utigall
AENy ool e 2e age e Wiy gl daalls ddal Al Gacay JSE d80Lu)
oo Aappe daal axin haly (MATLAB (e lelas ddialiill cValaall imje 3D cjall 8 2y
Lol pe Jalal) sl Al Jalat b AlaY) ) Ll sdn it Cua 4gysts (LY sl
YWYy s Laay) Jlae 8 2 cilaled e Copaill (5yay Dol
:ales Cilaal
tle daadll 138 8 Calllall Capty

Al Vsl Jola e Jpanll MATLAB st ¢ paal) alie o6 @

MATLAB (jeca leliais agaall i€ e Capty @

MATLAB alasinly JalSilly 3ayls llgls Lumlyll Jiluall e 3all 2t o

Adalil) eV aleall Jola e Jgeasll MATLAB aaiiy o

L LaaY s s lanl 3 alaall mnys cdpdy Y sl e Caely o
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Algebra )
sala JS& MATLAB il cale (S dnaplly dileial) amliall o S 3o A8l Jyeail) 3 Lo
MATLAB Liaay Lgeai Al ciluall (3 ju€ 2e liaje N
Do b ) Al (B elsu leadad Gaw ) Al aalidl e sae Gulas ) deadl) 13 Caags
Jae Jemit Al MATLAB dgmajd 4Bl clalSey) Lo Capailly amliall mny ahagi Ciagy L)
Al ADle o Jpandl 5 dall alay) maay Lot (glall) (any by V) alies & aaiidl
coslhall Cargll o Jomnll i gl) 46kl Cilinayd) o3 Fia ()68 ¢ Sntianas) Taine

PP J&TSLM\D&@@P
cstel Glayy ) Ysaass 40 daall e 5 ¢ J1 Al e ddardl dppuall bl U o
Aedas ¢ ilisioadl JSAIL Y ol Alen Jici @
Gailly A IS ldghmally Lalal) saliall jany @
MATLAB (e ¥ alaall (31855 paend @

2\_1_.)4;1\ _),3.3\4&“\ L:\u,\ﬁj Alss e
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Solving Algebraic Equations

Lpal) e alead) Ja

Lagleill alasiul (Say symbolic variable and function &b sl 53e) Jsaie cayes Jal (1o @

.sym  syms

b leelatinly sl 5)lall sajadll Gapall e Jsanll s cVeaidl 228 Jia Gyl (e LpadYl
Gllual)l Cuiaty agis Wl ol dalall die gasall (el ALl 5 ey NVl AN Jslall alay)

2l Aadal)

Numerics sa3all Jall 5J Symbolics syl alasinly Jall HLad) (s Ao 43)lia i e

55l Cralaal)
Jsas) oSay ¥ Llal el LS dapa e Jgeanl) Symbolic
da A
Loall 58 UGl ped A b 3 Lae Jall U5 dbjas
eine Jantt Yy LS saae 4l NEEINIA
i Al a0
e Jyanl) il e Lasd (Sae da e Jsaanl Numeric

L 0a)) aadll (ge 3yaUall agd

Ulal  oaadl  (ha
Ao dall g lad e Jaal)
@) dall Gl yea

laa 4y sla o Jpemal) (San

D Slal AL 48 (2 X 2 e A ghona diae s ooslial Abial Bl slayl b eyt

%% Mathematical Exercises using MATLAB

clear all; close all; clc;
mat=sym('[a b;c d]');
d=det(mat)

i=inv(mat)
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Command Window

[ d/(a*d - b*c), -b/(a*d - b*c)]
[ -c/(a*d - b*c), a/(a*d - b*c)]

Jx >=| -

: A Sl S (XY)  oadsatial mlig ey 9 X Gadsatia caypanl 1 Jla

B Editor - C\Users\Simon\Documents\MATLAB\math_exercises.m

|[ math_exercises.m X]

%% Mathematical Exercises using MATLAB =
% Algebra

= clear all; close all; clc;

syms X y % Create symbolic variables x and y using syms|

- syms X v real % Assume that they are real.

= syms f(x, v) % Create a symbolic function f that accepts two arguments, x and y.
= f(x, y) = x + 2*y;% Specify the formula for this function.

=1 @ 0ol L b
|

Workspace

Marne « Value Size
@] f <1x1 symfun> 1x1
@] x <1x1 sym=> 1x1
@] y <1x1 sym=> 1x1
1| (1] 3

rd<all e atil) oy eiliadiis Command Window Ges Ll

Command Window

real Jiis ail e haaill 3a5 5 Cun bl Sl 3 WS cplpaiall Jaat apaat Lyl Kayy
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@Al oY) Jlaall ) €zplot il alaaind (Say sa)ll alasinl Liyes 23 Al alsil) oy Jalf 0
gy odadd X Joatiall ;i 54 f1(X) il opsSToliV) angy oSy =27 < x < 27 g ade anl Sy
Gub o lale eOY) (Sa oalsaial o any 333 5f aall Jlae pandy W mand diln) chla
.help
8|9
;2 5ley) i)

h = ezplot('x"2') “

set(h, 'Color', 'm');

x? cﬂﬂleq)Jg oAl
roAl sy ) Ll (i)
ezplot('x"2-yr4')
S, y) =0 Ahslaall Ja a2l oy
.SOIVe Aol alasind (Say dypia iV alee Jag oLl Jal e @
35a5 oY (SOIVE et Aadinl LS aie abeis Adaps cVabee Jal U Lol 4US S8 : b
Alladll pana Jsenall wass GalSey Aila) (oyfiiyha

B Editor - C\Users\Simon'\Documents\MATLAB\math_exercises.m

|[ math_exercises.m X]
8 |'%% =
9 % Solve Simple Equation
10 - clear all; close all; cle;
11 % basic form
1 21= solve('x - 4)
13 % assign output to a variable b
14 - y = solve('x - 5=0"
15 % solve(equation, variable)
16 -  solve('v-u-3*t"2=0'v) -
17 % If the right side of an equation is 0, E
18 % you can specify either a symbolic expression
19 % without the left side or an equation with the = operator.
20 - Syms x
21 - solve(x- 1)
22 - solve(x- 2=20) -
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Command Window

8]

fx ==

m

B Editor - C\Users\Simon\Documents\MATLAB\math_exercises.m

Al A2l e Aslae Ja

|[ math_exercizes.m X]
23 |%% Seconf Order iy =
24 - clear all; close all; cle;
25 - symsabex
26 - solve(a*x"2 +b*x+c==0) -
27 %
28 = eq=x"2 -T*x+ 12 =10
29 - s = solve(eq); L
30 - disp('The first root is: "), disp(s(1)); 3
31 - disp('The second root is: "), disp(s(2)); -

Command Window

: gLl e 23

[r)
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ans = i
-(b+ (b2 - 4¥a*c)(1/2))/(2%a)
-(b - (b2 - A%*a*c)™(1/2))/(2*a)
The first root is:
3 =
The second root is:
4
fx > -
.‘_gsi Glayd e dalee Ja i JBa
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B Editor - C\Users\Simon\Documents\MATLAB\math_exercises.m

|[ math_exercises.m X]
32 |%% Solving Higher Order Equations iy
33 - clear all; close all; cle;
34 % 3rd order
35 - solve('(x-3 )" 2*(x-7)=0")
36 % In case of higher order equations, roots are long containing many terms.
37 % You can get the nurnerical value of such roots by converting them to double .
38 - eq=x"4 - T*x 3 + 3*x"2 - 5¥x + 9 =101
39 - s = solve(eq);
40 - disp('The first root is: "), disp(s(1));
41 - disp('The second root is: "), disp(s(2));
42 - disp('The third root is: "), disp(s(3));
43 - disp('The fourth root is: '), disp(s(4));
44 % converting the roots to double type I
45 - disp('Numeric value of first root'), disp(double(s(1)));
46 - disp(™Numeric value of second root'), disp(double(s(2)));
47 - disp('Numeric value of third root'), disp(double(s(3))); =
48 - disp(MNumeric value of fourth root"), disp(double(s(4)));
49 % other options
50 - Syms x
51 - solve(x"4 +1=2%*x"2-1) -

Command Window
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Command Window
The first root is: i
6.630396332390718431485053218985

The second root is:
1.0597804633025896291682772499885 i

The third root is:
- 0.34508839784665403032666523448675 + 1.0778362054630176596831109269793%

The fourth root is:
- 0.34508839784665403032666523448675 - 1.0778362954630176596831109269793%{

m

Numeric value of first root
6.6304

Numeric value of second root
1.0598

Numeric value of third root
-0.3451 +1.0778i

Nutneric value of fourth root
fx -0.3451-1.07781

Command Window

ans =

(1+1)7(1/2)
(1-1)7(1/2)
-(1+1)7(1/2)
-(1-1)7(1/2)

« [

fx >>|

Solving System of Equations using Cldghaall aladiuly e alaa idaa Ja
Matrices
&5 ey Slsiad) JSAL Llid e cValeal) (e desane da 588 Gage Aald) Jpaill 8 W G

b WS dallalsy)
Ax=b

x= A"1b
syail) o (& axdiuin el dlee aladinly ol Adgias Cislie dlagl e dall alag) A4S Laag N
LY alaall (e de gana Jal SOlVe Al
+Jls
E A EEHVKPON g NI
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S5x+9y=5

3x-6y=4

%% Solving System of Equations

clear all; close all; clc;

s =solve('5*x + 9%y = 5','3%x - 6%y = 4');

S.X

s.y

More Linear Algebra

;) Lol LS,

Al Y alaal) Alea Jas a8 5 Al BaYs

X+3y-2z=5
dx+5y+6z=7

2x+4y+3z=8

Bl sl ey 5al)

chall il e b sadal) cilabell e aall o Lol 138 Gaca Cayaiia

B Editor - C\Users\Simon\Documents\MATLAB\math_exercises.m

|[ math_exercises.m X]

57
58
59
&0
6l
62
63
&4
65
66
&7
&8

|'%% More Linear Algebra
clear all; close all; clc;

% define a MATRIX
mat=[12-3;-3-11;1-11];

% Calculate the rank of a matrix

r=rank(mat)

% Calculate the determinant
d=det(mat)

% Calculate the matrix inverse
E=inv(mat)

% Eigenvalue decomposition
[V.D]=eig(mat)

4 fan|

oA LY il el 3

b as Llad Al saeeY) 5 jshaudl de (of Aishias 45y dlay) 8 2@ rank dedss

Aede (pe ddghiaa glia dsag) |liza

dla s dagpe Astiadl 05S of Cang a3t dsagl Aighiae daas alay) A i det Aol
Adgadll Qglie aagy Aty iuall (g5l ¥ 2dadll IS
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b e Ge S 22 dag S aal ANy AL Asial Jlai dlay 6 26 eig Aelsi e
Asgas Leahatinl (el (o MATLAB (pain Lgima s o5 il oldghmall Jilas

«cross «dot ceye «null norm « linsolve Jix sadall ilagdadll and) Je Cojaily maii o
.kron

rank i det et alaaiuly (Say ie Aas ey daeyd AL ladeill (e 528 Koy
paniall 5t Uad Ay Jledi) & oy Y ol oslie Ll dbghinaall o Giase 2850

Expanding and Collecting MATLAB (jaia c¥alaall (33,809 asand
Equations in MATLAB

.collect s expand (siaulai aladinly S8

B Editor - C:\Users\Simon\Documents\MATLAB\math_exercises.m

|[ math_exercises.m x]
83 9% Expanding and Collecting Equations iy |E
84 - clear all; cle;
85| = syms x %symbolic variable x .
86 - syms v %symbolic variable x
87 % expanding equations
88 - expand((x-5)*(x+9))
B9 - expand((x+2)*(x-3)*(x-5)*(x+7)) _
80 - expand(sin(2*x)) =
g1 - expand(cos(x+v)) =
92 % collecting equations A
83 - collect(x"3*(x-7)) |E
g4 — collect(x"4*(x-3)*(x-5)) -
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Command Window

ans =

X2+ 4%x - 45

ans =

m

X4+ X3 - 43%x2 + 23%x + 210

ans =

2*cos(x)*sin(x) 4

ans =

cos(x)*cos(y) - sin(x)*sin(y)

X - THERAS

ans =

X6 - B*xM5 + 15%x"4

m

1

fx ==

Aead) ubadl) Ty Jalas
Factorization and Simplification of Algebraic Expressions
e SIMPIify dadeis 4yl cihladl Jias Jal o factor dagles paaiul ¢ AU Slapll LS A8 : b

C);“ LaY, ‘i.v..\.;“ Julail) L d;i
%% Factorization and Simplification of Algebraic Expressions

clear all; clc;

syms x %symbolic variable x
syms y %symbolic variable x
factor(x”3- y*3)

factor([x"2-y~2,x"3+y"3])
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simplify((x"4-16)/(x"2-4))

Polynomials Jgaal) @) yis
G paal) G Jia dal e e Ay g IS UGS e elid Sa ol alaes of alas
Y g el a5 MATLAB

ax3+bx?+cx+d

A A

P(1) P(2) PQ) P@4)

;M aad) i€ Jaad
p(x)=x*+7x3—-5x+9

p=[17 0-59% : shull I3 o Ul JBY) g led Cige
p(x)= x3—2x-5

p=[10-2-5] : phaudl J<3 o Sl JBaY) gl Cipe

p(x) = x* -2
p=110-2 : shull J<3 e U JiaY) g lad i
p(x) = 2x°

P=12000% : hul J o Ul JEY) g led Caye
N sl (e as0n 58S Jia dal e N+ sty p g laiill 7 Gias Ll
.TOOtS Aadaill aladin) dgan IS Hoda alay) Jal e @

L35an IS S0z yal) Aaadley U Sleyll ety o8 1l
%% Mathematical Exercises using MATLAB

% Polynomials

clear all; close all; clc;
p=[170-59];

r = roots(p);
pl=[1-6-72-27];

rl =roots(pl);
p2=[1-5238];

r2 = roots(p2);
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POly Aaleill Gl e oysia e Ul 3g0n IS o Jpomal) Say @
5 p_el=poly(rl) s p_e= poly(r) : L L <i€ls Glad) JUall (o 111,12 cYgatiall andiin) : Jlia
. p_e2= poly(r2)
Jal e polyval dededl) aladinl ey dladi die agaall LIS ded alay) Jal e e
JBY (e sl dladie dgaall K A alay) )l dadl 2 X0 s yO=polyval(P,x0)
el (e g lads
s Jbs
clear all; close all; clc;
p=[170-59];
polyval(p,4)
pl=[321];
polyval(p1,[5 7 9])

o Lo pasiadl ey ) Al (o5 Lol Ao sana (so ey pn IS Jundl L olay) (S @
.polyfit dadaill 3,k

B Editor - Ch\Users\Simon\Docurments\MATLAB\math_ex2.m

[rath.com ]
17 %% Polynomial fitting s
18 - clear all; close all; clc;

19 % data vectors

20 - X=-102] _
21 - Y=[0-13];

22 - p2=polyfit(X,Y,2);

23 % finds the best second order polynomial that fits the points =
24 % (-1.0).(0.-1), and (2 3)

25 - plot(3Y 'o', 'MarkerSize', 10); hold on; grid on; 3
26 - Xx=-3.01:3;

27 - plc—t(xyulml(plx},'r—-');l -
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B Editor - C\Users\Simon\Documents\MATLAB\math_ex2.m

| math_exd.m " I

28 |%% =
29 clear all; close all; clc;

30 % Evaluate vy =x"2 for x=4:0.1:4.

31 =-4:0.1:4; =
32 y=x."2;

33 % Add random noise to these samples. Use randn.

34 y=y+randn(size(y));

35 % Plot the noisy signal with markers

36 plot(x.y,):

37 % Fit a 2nd degree polynomial to the noisy data —
38 p=polvfit(x,y,2);

39 % Plot the fitted polynomial on the same plot =
40 % using the same x values and a red line

41 hold on;

42 plot(x, polyval(p.x),'t") -
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Limits <bilgd)

oo Sk gplall Gaey Gayin (MATLAB (e cilledl) Glua ddyl o 5yl oda & Cayie
il fgae ) QIS wlil 32T dlimit il alasinl S5 . blal Galsa e
Syntax
limit {expr,x, a)
limit {expr, a)
limit {expr)
limit {expr,x,=, "left’)

limit{expr,x,a, "right")

pae Alls A jtad die 4l Lleill Qlusy o485 eXpression  juat Ly e Al dald) daded 8

gayal) i) dad aat

B Editor - C\Users\Simon\Documents\MATLAB\math_limits.m

1 |%% Mathematical Exercises using MATLAB =
2 % Limits

= clear all; close all; cle;

4 - Syms x

5= lmit((x"3+3)/(x"4+4))
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3[4 & Al
A daleil) (S SYMS X Jsaciall Ciyat ey chivas e die duleil) Glual e
limit((x -3)/(x-1),1)
NAN s 4l
¢ Al Jie 2al
limit(x"2+1,3)
10 s lsall
DU dpal)l Tag i) sen abial g bl @bl Gald e 2SEIL JEa s38 Gaca agiin :Jbe

PSS Al aga sl
lim (f(x) + g(x)) = lim f(x) + lim g(x)

lim (f() = () = lim £(x) = lim g(x)
lm(f(). 9 () = lim £(x). lim g()
lim (F()/g() = lim £(x) / lim g(x)

4 Aad) ) X Jsatiall oan Ladie cpadlill e JS Algd luny gl o5 ey F 5 T ol canpaty il

tCajad Cua JMATLAB aladinly L) cilledl) (alsd (o 5SHIL agiin 5 (pag

3x+5
fo= 2
gix)=x?+1

t AU Sleyll iy seript o Ll o8

B Editor - C\Users\Simon\Documents\MATLAB\math_limits.m

1 |%% Mathematical Exercises using MATLAB =

2 % Limits I

3 - clear all; close all; clc;

4 - SVmSs X

5= f=(3*x +5)/(x-3);

6 - g=x"2+1; o~

7 - L1 = limit(f4) 1=

8 - L2 = limit (g.4) —

E)[= LAdd = limit(f + g 4) -
10 - LSub = limit(f - g.4) -
11 - LMult = limit(f*g.4) i
12 - LDiv = limit (f/g.4) -
g oA
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Command Window

m

Command Window

LDiv=

fx 1

m

Cun o Jsaial ad gans die f(X) 0S5 L i) b Uil sy Alls JEa 13 b il s Ol
oo S Jgatiall ad dal 0a) Gaadl e ledl GsS5 (of cell p Ui Ll die Bagage gt Aledl (sS
(g Uil s e (ya el Jgaiall il Jal cpe) sloll (e Aledl (g5lass ¥ (g Unitl ais da

: o) ) e

x—3

= 5

iy Glldg Sasmse gt limy s (X)) o Gl e (i
COfiaslaie e (Olasl) G @ el 0a) X D 3 xie ol o Dledily Ll Glua e
el C¥ae e ight' o et LS iy e left L) S cright cuadl e dledl) ilua &

: el sl
%%
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clear all; close all; clc;
syms x

f =(x -3)/abs(x-3);
ezplot(f,[-1,5])

L = limit(f x,3,'left')

R = limit(f,x,3,'right')

Command Window v)
1
R= =
1
Jx > e
(x - 3)/abs(x - 3)
L L L L L
1+
0.5~ .
or -
0.5+ .
-1 -
r r r r r
1 0 1 2 3 4 5
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Derivation (HlaLay)

leass (o ) ailsl) dal e cllyy diff dodatll 3k e MATLAB fan cliniall Glus S
-.Symbolic <¥satia aladiuly

diff daeil) aladinly adl (alill 4l Gudad) slagly ey A bl 5y Sy Aagleill Jagunl 3N 8

AU ) Sl alany
f(x) =3x%+2x7?

oA LYy 5l cosly seript o Lk .8
%% Mathematical Exercises using MATLAB

% Derivation

clear all; close all; clc;

syms x

f =3*xA2+2*x/(-2);

diff(f)

OSaal) (e sl (cen ¢ slan Bilie (Opmill phhas pen B cipladll) GELIYI (alsd e SEI JES (o

linie e b)) Gamy U Janll (8 apes o) sl and A slay) Laaf
MATLAB alasinly Walagls agiins 5 (e

Function Derivative

cx ¢**ln c.a (In is natural logarithm)
ex e*

Inx 1/x

Inex 1xInc

x* x*(1 +Inx)

sin(x) cos(x)

cos(x) -sin(x)

tan(x) sec?(x), or 1/cos?(x), or 1 + tan?(x)
cot(x) -csc(x), or -1/sin?(x), or (1 + cot?(x))
sec(x) sec(x).tan(x)

csc(x) -csc(x).cot(x)

Aplill clleally &y zal BaVs J0 Sloll (oSl el e ciliiial) slagl astie e
A3l 8 5 gy Ll sy
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B Editor - C\Users\Simon\Documents\MATLAB\math_der.m

[(math_derm x|
7 o0 iy
8- clear all; close all; clc;

9 - SYIns X
10 - y=exp(x); diff(y)
11 - vl =x"9; diff(v1) A
12 - v2 = sin(x); diff(y2)
13 - v3 = tan(x); diff(y3)
14 - v4 = cos(x); diff(v4)
15 - v5 = log(x); diff(v5) =
16 - v6 = logl0(x); diff(ve)
17 - v7 = sin(x)"2; diff(y7)
18 - v8 = cos(3*x"2+2*x +1); diff(v8)
19 - y9 = exp(x)/sin(x); diff(y9) -

ool Ll (il (e caliiiie luay JUal 138 (i o s 1 Jlia
alaxinly 3iid) dgye dila) g oK) diff dadad dasinl oSe ol Cile (e f gl Cliidie Gl
t J Slel (iS5 F(o) = x.e 7 il B Giial Gleal S diff(f0) W) g @l
syms x
f = x*exp(-3*x);
diff(f,2)
G ey Cun S Glaled aladiud ae syall 38 (S diff U alasia) e AT Jle iy g

diin e 2000 Aolaall CulS ) L Aiyaa 3 atyiy f(x) = 3sin(x) + 7 cos(5x) gl Cajas
f'" + f =—=5cos(2x)

: ) Slol) as

B Editor - C\Users\Simen\Documents\MATLAB\math_der.m

[math_derm =]
24 P .
25 - clear all; close all; cle;

26 - Syms X

27 - v =3*sin(x)+7*cos(5*x);% defining the function

218 = Ihs = diff{y 2)+v;%evaluting the Ths of the equation

29 - ths =-5*cos(2*x);%rhs of the equation

30 - if(isequal(lhs,rhs))

31 - disp('Yes, the equation holds true'); A
32 - else

33 - disp('No, the equation does not hold true'); E
34 - end

35 - disp('Value of LHS is: "), disp(lhs); =
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Command Window

No, the equation does not hold true
Value of LHS is:
-168*cos(5*x)

S =>|

o il Lially alaall Aol alagls QB 138 Gann o i 1 Jlie
Bind G L ge s W i 1y = F(3) L ol gpa f Blae abie Fad e Sl
sl Adaladl)
f'x)=0
p ) ) e G Lo okl
f(x) = 2x3+3x%2—12x + 17
reilsha s Y U JEd) (e Joal) pnic
tdan g Uil Cagyas L1
%%
clear all;clc;close all;
syms x

y =2*xA3+3*xA2-12*x +17;% defining the function

ezplot(y)
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3x2-12x+2x3+17

L L L L L L

500

400

300

200

100

-100

-200

]
1

-300

Slo il auy agiin Al [-2,2] Jlaadl o alially (grall Talaal Gadll alay) 8 Cargdl .2
Gkl Jladll
ezplot(y,[-2,2])
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3x2-12x+2x3+17
40 T L [ L 0 L . -

 Fidal) dlagly asii A3 .3
g = diff(y)

AW Gl e Jhans
g= 6*x"2 +6%x-12

:9=0 aaal) Jsy o588 V) 4
s = solve(g)

1 QU Qlsall e Jians
s=1, -2
-SUDS Aadatll aladinly el
subs(y,1), subs(y,-2)

Gt sl e o

ans =10
ans = 37
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P A Ul 8 LS dgaae ARl ae diff dadas Gadas ¢Sy 1l
x=0:0.01:2%*pi;
y=sin(x);
dydx=diff(y)./diff(x);

plot(x,y,x(2:end),dydx,'r')

iy bl Jaal) g bl (pe 8 Tl aaey 35S diff dagles plasind e bl g i) o ) olad) cany
cGuiall i dlagy ki G 3l 33k 43S e 3ag 5aaly

Integration Jalsil)
JE 35 58 Jae e pun paa ) Zalie dlay) Jie Jiloall o S 230 G Bl Glua 3
Ol e 558 Byl oda b adi Aalyy ddlide Dne ikl alos) L 5yld) delaiv) cle aual
lgae sy CDLISH ol 3 MATLAB

Llead Slas s Lo ol LYl o) alay) 8 ik o3y dpandll e JalSil) s JYI gl e

cGlasy)
Lo dlae o bl JalSs dad olay) ol agandll Jalsill o G g5l o
:Finding Indefinite Integral (LYl all) ssoadl) je Jolsill alay) .1
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(¥ o)) asanall ye Jalsall o Jill Wiy Wadie of(x) 9o f(x) bl il OIS 1) cCaypeilly
S0 20 sa xd Al f7(x)J
3panall pe JelSH oS laxie f7(x) = 2% s f(x) = % Ll X J Al Giad) o) Ha e
sl aladiul 2 sa 200 aolill (sl astill)

f'(x) =2x = j 2xdx = x?

s olial culic dua x4 ¢ @m\@diaﬁ;‘i%)uﬂgguxﬁ&m o) Al sy
N L;T.Zx @t\]\ \...aj

fodx=x2+c

.ijtgﬁ';\ ol € dua
Jal&ill e Joasll (Lo expression juxi JalS claald cllig int Aol 40 MATLAB b
Ant(f) o8 agaaall e

%% Mathematical Exercises using MATLAB

% Integration
clear all; close all; clc;
syms x
int(2*x)
.ans = x"2 s z Al
script cale o Laily a8 (18 daativaall wlsil) (ge 22a) La¥) ol sla) 8 ) 2a 8 o giis : b

F A Lol 368 dal e
%%

syms x n
int(sym(x”~n))

f ='sin(n*t)’;
int(sym(f))
symsat
int(a*cos(pi*t))

int(a”x)
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Command Window

ans =

piecewise([n =-1, log(x)], [n~=-1,x"(n+ 1)/ (n+ 1)])

ans =

-cos(n*t)/n

m

ans =

(a*sin(pi*t))/pi

ans =

a“x/log(a)

fx == -

5o Gpaill 1 3 A8l (81 IS dariivees byed alsi] O mny s 3 Lol st 1
Taa¥y I 5lel 3y o8 il e selll Jeul dagill Jan 3 aclis ) pretty degdes Hladiud

B Editor - C\Users\Simon'\Documents\MATLAB\math_int.m

14 959 s
15 - clear all; close all; cle;

16 - Syms X n

17 = int{cos(x))

18| = int(exp(x))

19 - int(log(x))

20 - int(x"-1) A
21 - int(x*5*cos(5%*x))

22 - pretty(int(x*5*cos(5*x)))

23 - int(x"-5) |
24 - int(sec(x)*2) 1
25 - pretty(int(1-10%x 9% x/2))

26 -  int((3+5%x -6%x"2-T*x"3)/2%x"2)

27 —  pretty(int((3+5*x -6%x"2-7*x"3)/2*x"2)) -

:Finding Definite Integral 2ol Jalill alay) .2
A0l AL Gyka e [A,0] o (Ao dgasal) JalSil) 408 e Jiass

b
[ Ferax = F®) - F@
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O @b dalus lus 8 dpaaadll JolKil) (e sl el Gibll die LY ol ded alay)
ol alasiud (S MATLAB (e JalSill 138 Gl Jaf (e X—aXiS clisdl jsaes alil) Jiaia
int(f,a,b) i o JalSall Jlae paad aay (S5 38l int
675 o Aagil) (555 int(x,4,9) i [ x dor ) JalSal) il Sl
F() =x3—2x% +5 &bl Jaiey Glawdl jsme Gp JalS Gluay B 138 (e agii : b
Al (Saall (e Cua Al dad Laa¥s eseript cale am JU) Ll i) L1,2] Jed) e
A3l Gy Ll il
%% Definite Integral
clear all; close all; clc;
syms x
f=x"3-2*%x +5;
a =int(f,1,2);
display('Area: '), disp(double(a));
ol )k 0 (i seil SUDS dadail) alasiifg 255a0ll JalSS callaly 3 game JalSS Glua 1 b
s3a sy MATLAB .laaiu) (Sa fale cibluall e Gkl Taxe cally A5l JalSill laa )

el Glus (8 ey ccllual)
b

fxex dx

a
[a=0,0=2] Jadll o Laill o3a Clun 5 (e

%%

clear all; close all; clc;

syms a b x

Q=int(x*exp(x),a,b)

subs(Q,{a,b},{0,2})

Adaptive lgie S L Glual by f L2 @bl e Laf MATLAB (s5ia; ddaadle

S3 cablually oLall MATLAB (i 5yaie ailsi 2a g <Trapezoidal s Simpson’s quadrature
sopimlud)l syl e JBS

q=quad(@(x) sin(x),0,pi);

x=0:0.01:pi;

-245-



MATLAB for Numerical Computing—Ch6

z=trapz(x,sin(x));

Differential Equations 4Ll ey abeal)
b Lme Ll LS Lo pun 485al diasall L) Audle 8 Lulad Deaie Llalil cVaed) Jig
Y axall Jola Jo Janl) 448 5j8l) 020 8 (apeins cdglaall Glandally 450560 alshall e paed)
MATLAB alasiuly dloalisl
cloalinll Aaleadl dgiydd Gy el o 220 Jal&ill 31yl e 2 Dbl e alaall da o lase ol
g MATLAB (e oy (sdall Jilaill e lsa aladinly Llaliil) caleall Jola eati &y 3ale
(Solver o Ciyey Loy Lela gadanst 3l cISaAls call 8 Ldle aaiad ) Aiplall Ty culya)ylsal) o3
Ordinary  dnlaeV) laalall dileddl Jolsy daldll solvers (e 2 e MATLAB Jaidy
.Differential Equation ODE
2 e Jpanll Lila) il Cidy o i€ e Llisll ODE Solver I sl Hliay) ey
:(MATLAB (jau daleill sl i 4 ¢ LasY) 20) ODE SOIVErs (ja (iaxy (s ye ¢Aida
S e o o ALK dlee (g5a0 Ladie asladiil o3 (Low—order solver s 0de23 .1
eyl e daal J8 A0 0S5 Leie
Llle 4By ay solversdl 3L o Llasiul €0 iixy (High-order Solver s, ode45 .2
(Al gie Ao s
el Agipal lai 3BAS dgie) Culgd e dlealilll Ableall giad Lavie aadiuy odelSs .3
e Uas g dloleal) e
p ) e sl Ja) Ll ciladail aladind daf o
[t,y]=0de45('myODE"', [0,10], [1;0])

f

ODE integrator:
23, 45, 15s Initial conditions

ODE function Timerange  4ilaxiyy) L g il
Aleladl) Aabad) (5 gimy s el il

:JAA
Lo (e @l pladiul ol ODE 3polieV¥) dlalid) bl o gy @) ) aul .1
ea o oli¥) anys dy/dt Zall 2y (ty) S culsa e Ll sgiay canonymous
s} sias ODE Solvers alaaiu) aabiis s (I8 Al (e 0588 of qang dlialisl) dslal)
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Sl a3l Aleds Al Gladas el e gsing g lad e Hle s 1l Jad) L2
dalie) dlals Al JS Jal e A8la) Loyl o ging dgee g lad A5l Lyyall L3
.ODE
Al
el Jia Al Ll e gsinnt 1
ol 2l B8lse 58 Y Gan shas IS ) Gas (Aol Jlaall @loall Jall a8 o osing Yy L2
1 dsaidl e Sl Gad i)l
ODE s alall Camg a sl cony Yl ¢ Sla Jeld o 401 58 JEd) 138 (e i 1 Jle
e J20 s L Ayie) illaal Jaf e Fiiiall ad 2y o 2y (535 function
tod Shal Jelil) Cuags A Y aleal

ﬂ:—l(]fi’+50B 10

dlf K_\
dB B
Z —-104-508

dr ~

)L.u L) pania c_atﬂ\ Ossa ui e Y ccéjtﬂ\ )LQJS\ ulc Lﬁ}:&:‘ function c.:ta —ala cl.m}.: \2}}‘ ?)S"
Ll ) iy g bl 4y L sl Call) sl 58y O asi Vg Allaxind dic Jasl
function dydt = chem (t,y)

% this function describe Chemical Reaction ODE function
dydt = zeros(2,1);

dydt(1)=-10*y(1)+50*y(2);

dydt(2)=10*y(1)-50*y(2);

end

: S Ll 4iea 45S)y script cala oLl o8

-247-



MATLAB for Numerical Computing—Ch6

B Editor - C\Users\Simon\Documents\MATLAB\ode_exp.m

ode_exp.m % |

1 4% ODE =
% assumes that only chemical B exists initially
= [t.y]l=ode45('chem', [0 0.5].[0 1] );

= plot(ty(:,1).'k', LineWidth',1.5);

= hold on;

plot(t.v(:,2).'r", LineWidth',1.5);

= legend('A'/B");

= xlabel('Time (3)");

= ylabel(' Amount of chemical (g)'");

= title('Chemical Reaction');

L TN+ s RS (R T - WS oS
|

[

sz Al

Chem Reaction
1 T L T L L T T T L

A

0.8 -

0.71 -

041 -

Amount of chemical (g)

0.2 -

0.1 -

r r r r r r r r r

0 _
0 005 01 015 02 025 03 03 04 045 05
Time (s)

3shaa AT addl e VA oany & i Axia) 35bd MATLAB’s ODE Solvers aaiiuy :ddasdla
ALG )
) llaalll yie ()5S 2 Al Ll aiaa s5ladll sadae o) g lad uya Gpb e @l ALl (Sadl (g
0 (ge) 33b) ) gk Jaall gl e il sghaall sl o) (el g lad Geda sl 5a
Badaal) laall) yie Al ¢ Uae interpolation ¢ligiul ¢l o sl o oY @llds Lol
sl Qe el (e D

[t1,yl]=oded5('chem',0:0.001:0.5,[0 1]);
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Lo @aaalltic  toc alaiinl oSa
.odeset iulill Gph e Uhall b malall yad lgie Jall L8la) cuhla st L (<o
+Jls

options=odeset('RelTol’,1e-6,'AbsTol',1e-10);

[t,y]=0de45('chem’,[0 0.5],[0 1],0ptions);
help sl chlall sda e ST 38 el
y(0)=1- A byi an t = [0,10] dlaal) ana Y(t) atill 2060 Asledll Jad 0d€45 anaiind : Jbie
O aldl ae
d
Y/ 4e = —ty/10

AN ) &5 G
:Jall

$ IS e s cale L)
function dydt=odefun(t,y)

dydt=-t*y/10;

script cale (e A
[t,y]=ode45('odefun’,[0 10],10);

plot(t,y);xlabel('Time");ylabel('y(t)');

: il gl e 25l
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10 L L L L L L L L L

y(t)
(03]

=]
=

O r r [ r r

Time

s Sl JRill e anonymous function aladsiul ¢Say

Lagdail) alasinly @lldy papl) ANV Adealitll dbleddl Jola e Jpand) MATLAB Gaca (Kay tidaadle
toa Aadaill gaclsdl)l (A dsolve

dsolve(‘eqn’)
string Caylaall (o AL 43 9€a Ailas e 3)le (a 'BQN’ Cua

Ges -C1, C2, ..o o Aglas) culgs ) dils) symbolic solution seyl) A1 ay Jal) dagbeill apms
p A J<al) 33y Aliall Lna 5f Aol Jag i apant Ll oSl

dsolve('egn’,'condl’, 'cond2', ...)
el Mie (D Cipaall oty i) e el Sy craaaa JS5 dSOlVe Al dasinl Jal o
sl ddaladll e

f'(t) = =2 f + cos(t)
JPATRPRWY
'Df = -2*f + cos(t)'

A0 Al (e paill 1 D Ciya Ayl a8y aiy o Gaag el Aiye e cliidie apaas dal e W
fl'()+ 2= f'(t) = 5.sin(3t)
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b Lo iss
'D2y+2Dy = 5*sin(3t)’

(WL S5 MATLAB pliseanl y' = 5y aJU) adolia bl J4 o
s = dsolve('Dy = 5*y')
i sa z Al
C2*exp(5*t)
Y —y=0,y00) = —1,y'(0) = 255y Jag il so 0 Lboaliil Asbeall Jay a&d ¢ b
Q) Sleyl) s (MATLAB aladsiuls 2
dsolve('D2y -y =0',"y(0) = -1','Dy(0) = 2')

sz Al
exp(t)/2 - (3*exp(-t))/2

Transforms <Ol gadl)
Bam s Taglat Aoty e juny Ll (Sl o s 8y seiall COpall (0 2 e MATLAB (giny
G S I O sal pda e Capaill S (Fourier ay)s Jyeads Laplace (ol disad Jie
Sladeill aaiial s Ciagll Ay, Jiaill gngy daalpl Jealilly Jin ol Y Al )
Dyl e Jpemnll
:Laplcae Transform _.OWY Jisas .1
oY Jisat ADLe L S,

PO = [ F©.e7dt
0

laplace & daadiiall dadatl)

B Editor - C\Users\Simon\Documents\MATLAB\Laplace _tr.m

| Laplace_tr.m ><|
1 |%Qfo Laplace Transform =
3= clear all;close all;cle;
3 - symsstabw
4= laplace(a)
5 - laplace(t"2)
6 - laplace(t"9)
T |= laplace(exp(-b*t))
8 - laplace(sin(w*t))
g - laplace(cos(w*t))
sa z Al
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Command Window

m

Command Window

ans =

w/(s"2 +w"2)

ans =

s/(s"2 + w"2)

m

fx ==

1

:Inverse Laplace Transform .Sall (W3LY Jigas .2
Jdlaplace il 3yyh e A

B Editor - C:\Users\Simon\Documents\MATLAB\Laplace_tr.m

10 |%% Inverse Laplace s
11 - clear all;.close all;cle;

12 - symsstabw

13 - ilaplace(1/s7)

14 - ilaplace(2/(w+s)) i
WG |= ilaplace(s/(s"2+4)) £
16 - ilaplace(w/(s"2+ w"2))

17 - ilaplace(s/(s"2+ w"2)) -

58 Al
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Command Window

ans =

t6/720

ans =

2*exp(-t*w)

ans =

m

cos(2*t)

ans =

sin(t*w)

ans =

cos(t*w)

S s N

:Fourier Transform 4u)sé Jiga3 .3
fourier iadas aladiul ye
s Jbs

%% Fourier Transform

clear all;close all;clc;

syms x

f = exp(-2*x"2);%ourfunction
ezplot(f,[-2,2])% plot of ourfunction

FT = fourier(f) %Fourier transform

1sa z Al
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=
=
=

: il gz jall 2l
FT =

(27(L12)*pin(1/2)*exp(-w"2/8))/2

PN Aalaill aladtialy 4y gd Jigad sy g8l &
ezplot(FT)

: ) el e Joanis
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Y2 72 exp(-w?/8))/2

U L L L U U L

=
=]
=
=
=]

:Fourier Transform 4w, Jisa3 .4

Jfourier falas aladin) ye 2

+Jls
%%
syms w
f = ifourier(-2*exp(-abs(w)))
sz Al
f=-2/(pi*(x"2 + 1))
Probability and Statistics s Laaly cylaial)

Sl Auhy o) Dbl alslall Auhy b aslad) aal e laaly slaslly cVLaaY) Lo ey
SIS (any (e Bpaidas dagpe dadd elhe) () 5l oda 8 Chagh ooy Sl aghy Clihasdl)
el 38§ Lexsioudl
A el aladiinl (S e s Adlsdie Gillane s dal e

rand, randn, randi e

e gl cangiall Lo Jpaanll ciloeil] ey
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mean, median, mode
min, max
std, var

pdf, cdf
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PR

Command e Jall ekl & (g Al cValedd) dlea dal aey Sl LUS & .1
.Window
6x + 10y = 15
8x—6y=>5

Apadl ¥ oleall Ja 358 3¢ )8 t3ac Lue

M el Slapll iS¢ gl AN o 2 AT (0S5 JS A0l Aabeal) Ja ey 2
:adalaall
ax+b =0
X Jeaial ANy #)Al
doyadl OV aleall s 388 3218 dac s

:@\t\]\ sL..gj.Eﬂ\ wj)dgusﬁ‘)fjaﬂal\ Ay U:\S}.\a.d@b u.)')ul@a} _)La_):ubs.a(ﬁ .3
fle,y)= x>+ 12y —5x + 1
doyadl OV aleall s 3y 30 1y8 3ac i

JRAN e agan SIS Capyail sy ey LB 34
p(x) =x° —17x%>—5x+ 10
oy50 Mgl o8 5 (e
dgaall (L)) 388 e )8 hac L

sl Aoy 5 oy bl Caadl e 1 el die ) il Al Sl e Sl LS .5
x—1
lx — 1]

fx) =
i\l 558 5018 5ae Lise
SOl bl Fidie sl ey Sley LU A8 .6

f(x) =5x3 + 2x
X=1 ddanll vie (Fidall 48 alay) A (s

OESJY\ B_)sa 'Bc,bé AT I
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P AU il JalSs sy e Sley AU 8 LT
5x3
JalKil) 588 3¢ )8 3ac Lua

[0.2%pi] Jlsall e M il JalS5 o oy an Sloy B, & .8
sin(x) + 2cos(x)
Jalsall g)ss 3¢b§ tdac L
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<Ly
s = solve('6*x + 10*y = 15.'8*x — 6*y = 5); .1
S.X

s.y

syms a b x 2

solve(a*x+b ==0)

syms x y real .3

syms f(x, y)
f(x, y) = x"2 + 12*y-5*x+1;

%% 4

p=[10000 0-17 0 -5 10];

r = roots(p);

syms X .5
f=(x -1)/abs(x-1);
ezplot(f,[-5,5])

L = limit(f,x,1,"left')

R = limit(f,x,1,'right’)

syms X .6
f =5*xA2+42%*x;
diff(f)

diff(f,1)
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syms x .7

int(5*x"3)

syms X .8
f = sin(x)+2*cos(x);
a =int(f,0,2*pi);
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:Egpagall lgde

Simulink® alaziul, 5\Sladl)
Simulation using Simulink®
:dalidal) el

Ji€ (Libraries ik «Solver (Differential Equation alalss ddslea Simulink <MATLAB
«Scope Uaw Derivative Jualas <Integrator Jkla «Signal Generator )l s (Blocks
Transfer  Jis=3 £ <Amplitude Modulation  Juas Jiaws (Simple Pendulum lasw uls

.Function

: gadla,

Ly ge ble sy SIMUNK® sy MATLAB® Ly am ana sia Slo Juaill 138 3 it
sl Tase o Yl oyt el Spalipal) Aalai¥) dnday 31Slae dlee sha) b poiia) delus by
o L) aadiall gt lly A3 oda (il o Capll laday Wi lgiloe (mpming cAindl oda G
e Jseanll Glacal 3Saall cilslae) o Cojpeall 3yliin LS clgiaca basagall JISI) e B dakay)
caadiall laaday Algie ok spoa e damiall Zagl)

o ol sl A0l muag Caag Adlide paalse Jslin Al ARG (e lae Gl ey (apein
gdle clilaall Gmnys hLaY) ¢ Maall Joantl) cdilyeSH cablall gaalge 4BV Jadiin Al alaiin
sl ol alasidy el Jias dlalinll Y aleall AN el e el

:dales Cilaal
pke il s (3 LI Cmy
.MATLAB (jeca Simulink 4y e Cayxty o
Akl dadaiy Jia Alalil) eVl aadiy e
.Simulink aladinl Zdhde (§ylag Akl (1 2oall 5Slaa jaty o
) Aalal) agh 8 oai 5SLaall 4358 51 clliay @
S8 laall il Aigleay Apalyy Aiyylay A dadal 3yl (o Adlide paialse oo iy @
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Introduction on Simulink® Environment Simulink® 4y (e desia

MATLAB
SIMULINK

*—- .
S0 S AP ARG OLN

el lad (e all ot ) Chagd Aamay Ay o Hle Al Luusall 431 (MATLAB®
adell llually )

Aalaly Models z3lais aueliat ¢ Liily 3lSlaa ela) ) Cangd Ly 450 0o e 68 Simulink® L
AﬁYh}A\¢ﬂ<)£5332g;ﬁﬁaijAAAﬁj‘ja#%muy

Ll ehals ¢ Solagisl I8 Lmapd) hlol Al GSadl dadal) svass SIMUIink® cia aey
Adle Aasiial) ilatial) cra s Jlae skl aranal 8 aaiioy sed A Dlee 3300 LB eyl
eV LaVl Akl (phalll g il ol WSl Akl Al Al Al S (st
k) 33ea s dacluall Y s SN Clygal)
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:(Key Features) Simulink® 1 2 ) caliall
.block diagrams 4. sauall Gillaladall aulatig o by Jal o “Graphical editor” S o)se e
Ainglls dadatialls 3 paivsall Aalai¥) dadar Jab (e linss 46 20 “Blocks” (iS5 ilSe @
ODE il c¥aled) e Taldiel symia 5 44l cilpha alaainly sad) chay dine o
.Solvers
.Scope Uil Jie 3lSlaall il (el il o
Simulink® 3a ) MATLAB 3 alaiuly siaie cila) lsa hind Jal e duiidg S @
Gob oo MATLAB dinay Geua 5sially SIMUINK® ¢ e dileiall clatiall pen e U1 (Say

.Products | Jsaall MathWorks® AS Al g S adgall 35l
http://www.mathworks.com/

MathWorks® A0 ey Al Simulink o Adlatiall Gleadlly Glaiiall ey (ayed A0 ) guall
B2 Caldnlaty ddlide NV laa jaa @l

® United States b | ContactUs | HowToBuy | Search Mathorks | E|

‘MathWorks- T i D p——

Simon Tarbouche | My Account | Log Out

Products Solutions Academia Support User Community Events Company

Products and Services

E Contactsales 5 Trial software

Products by: Category | Alphabetical » View product map

MATLAB® Product Family Simulink® Product Family Polyspace® Product Family

MATLAB Simulink Polyspace Bug Finder

Polyspace Code Prover

Parallel Computing Event-Based Modeling DO Qualification Kit (for DO-178)
Parallel Computing Toolbox Stateflow |EC Certification Kit (for ISC 26262 and IEC 61508)
MATLAB Distributed Computing Server SimEvents
Math, Statistics, and Optimization Physical Modeling
Symbolic Math Toolbox Simstape
Partial Differential Equation Toolbox SimMechanics
Statistics and Machine Learning Toolbox SimDriveline MATLAB Student-Use Software
Curve Fitting Toolbox SimHydraulics Third-Party Products & Services
Optimization Toolbox SimRF
Hardware Support Catalog
Global Optimization Toolbox SimElectronics
Neural Network Toolbox SimPowerSystems

Model-Based Calibration Toolbox
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Simulink® Product Family Code Generation

Simulink Coder

Simulink Embedded Coder
HDL Ceder
Event-Based Modeling Vision HDL Toolbex
Simulink PLC Coder
Stateflow Fixed-Point Designer
SimEvents DO Qualification Kit (for DO-778)

IEC Certification Kit (for (SO 25252 sand £C §7508)
Physical Modeling

Real-Time Simulation and Testing

Simscape Simulink Real-Time
SimMechanics Simulink Desktop Real-Time
SimDriveline

Verification, Validation, and Test

SimHydraulics Simulink Verification and Validation

SimRF Simulink Design Verifier
SimElectronics Sk Test
. Simulink Code Inspector

L}
SimPowerSystems e o

Polyspace Bug Finder
Control Systems Polyspace Code Prover

Simulink Contrel Design Simulation Graphics and Reporting

Simulink Design Optimizaticn Simulink 2D Animation

Aerospace Blockset Gauges Blockset

Robotics System Toolbox Simulink Repert Generator

Start of using Simulink® Simulink® aladia) & ¢
Aulkay k) «Simulink® pladiuly s)aiall Models o dlail B prabiaill Y Lgilialy MATLAB (e
e Lz Jalaills Workspace Jaall ¢Laig MATLAB ) Simulink® e 3\Slal) B paal

bl Qe ¢ el aadieall Adla) il iy Lae Ysatia Ll
f e aaiinaall aae Lhlas (has SiIMulink® o 1,83
Al LS ailsen Sadiy delail Model z3lall el Jaf e il ae Graphical Editor .1

Saiall ila)yleal) alasin) axiiedll mih lee MATLAB® 44y ae lgiklSe cuss Simulink® iy o)

Caw By e 4dan mildll ol & Simulink Editor o o L sag aodiial) e el
e Leaings Lo dalal) CilSa) e dlhall JiSI
8 Lanlal) yualiall (S8 L Aaday g35 Lete IS S e g5ia3 CiilSa Block libraries .2

.Simulink Library Browser s Cays Lo aa 335a 50 a5 aldai (ol dadal
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Open the Simulink Library Browser Simulink jaa Colkal) piaia mid
.simulink Zelall Command Window s 4SSy SIMUINk® ¢ 38 Jal
Toolstrip alaaiul Ky (MATLAB Zias s (e Simulink Library Browser ) Jsasll dal e

H A ﬂ; u: ﬁ @@@ Search Documentation

G Dgum & G B e g Qe g,
llew New Open (L Conpare Inport_ Save Gam e » &mme ' LT
o Dda Virispace () CearWorkspace v ) CearCommands v Lbray v el v T ‘
¥
|

) 4 b :
FIE ! HRNE e wow| ovener | s

Simulink Library e L.l Toolstrip 31sasall HOme (jaa
H A }ﬁb: ﬁ @E@ Search Documentation

ERtiv (g FndFies & [ Deveme oo g A== (y {f conmrty

{57 OpenVarabe v {? Runand T ] (5 setpath
New New Open (:jCompare ot Save : Hep ) Request Support
St v v ' Dala Worispace 77 Cear Workspace v (77 Cear Comnands v | | v Pkl v |

FILE ’ VARIABLE ’ CODE ENVIRONMENT . { RESOURCES =
@she J8 (e L Lyt (gya lly simulink alall ol e ggint S 4000 dgall aain

Syl
File Edit View Help

E 3 > Enter search term - “ él‘

Libraries Library: Simulink | Search Results: (none) | Most Frequently Used Blocks ‘
[ bi ~
v Commanly Used ) A | R
[#]- E‘ Aerospace Blockset ﬂ — /™ Continuous I.‘ Discontinuities
[+ El Communications System Toolbox —
[]..E‘ Computer Vision System Toolbox I'E Discrete Logicand Bit Lookup Tables
E‘ Control System Toolbox i Cperations
[+ E‘ DSP System Toolbox 3 \ath ® Mogel ModelWide
D"% Embedded Coder Operations [%] Verification Utilities
[+-[*4| Fuzzy Logic Toolbox
[+ E‘ HOL Verifier ;@ ;‘:“5 &errs E Signal Attributes @ Signal Routing
E‘ Image Acquisition Toolbox |
Instrument Control Toolbox 7
5 o Ml s '{{. Sources User-Defined
E‘ Model Predictive Control Toolbox AN £ Functicns
[+ E‘ Neural Network Toolbox
Additional Math
[P OPC Toolbox Pl Dot
E‘ Real-Time Windows Target —
E‘ Report Generator
E‘ Robust Control Toolbox i

Showing: Simulink
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Create a New Simulink Model s Simulink gz dgai ¢ L)

s 4l Cilagall Model #3saill slagl syl 2Uaill apens Jaf (e Simulink Model s L) Ll (S
New _le Lzl Toolstrip 335 sall Home uAm cllyg cal 3\Slaall ¢y

=AY
NCIL Search Documentation ID

Ldlﬁ et \_r @ g New Varibe | AnalyzeCode LE_EJ E {0) Preferences @ o

Variable v Run and Time Set Path
g 2 Siunk um E fie ) ReestSppot
Hmmmn-uv Ly v Qhkly v
O WM BWROWEM | RS _

A0 dealgl) Gl jelaws (Simulink Model lgie sal cdasy clolal jeluin
oSar 5l (Model 2 (s New & (s file le laxal Simulink Library Browser xi ae; sf

O JConpare ot Save
mmm@mmm
VRME

B e e

cbal laie save i file o B save ) Ao lazal caldll lass Ja) e Simulink ) jae (paiia
mdl B3 aaaiuly Jaeal) Jeady .mdl S .slx 4aa3 W) Simulink Models (il Jaiall oy jba
A 35 gl Al Aais JSUaa) amy LSIX A8 el ua

.open A file (w Sa liase 5m 50 ale e BN

P untitled [E=RFERT)
File Edit View Display Diagram Simulation Analysis Code Tools Help
] 7] — — i
k-8 & an & - = &) - w00 Normal Y @~ -
Model Browser = untitled
untitled ® |[Pa]untitled v
(]
=
«
Ready 100% oded5
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Principle of Simulink Work Simulink Jes i

i) Analysis Jiass (Simulation slSlas (Modeling daia & aadiuy Simulink of LSS
Aalles Al Lilia) lgbe haddUly Gudadl) oSl daliily el pe it Al G5S Cm Al
3yLaY)

Llis clal aDa axdind) asd oJo¥e Cumady opiia ) Simulink s sl dlee s
3asagall CHAN (o IS Gk ey Simulink Editor aladiuly @llyy ailSlas alyall oUaill Sgaia
O o) e sadiaall Al Gl Cavagi o)all 1aa e L4 Simulink Library Browser (aca
padiuall axy Apll) dlspall 8 .4dbal) states aVls 5 outputs asjlaa alasll Inputs Jala
Ldall ulia Solver iy dalie) 31Skaall dlealls dand) (o) auan aay 3] e an dumayll el Y
¢e¢ Solver s L

(poa 483U step sshadll il waaty a8 (SiMUlink 2y Gan paie e He 8 Solover
Ordinary  dualiey) dlalall cVoledl (e desane Ja dal e Lo 4ok iyl Gk 3l
c43Slas Ayl Uil Model 353 e a3 Allg Differential Equations ODE

o s Variable Step sysie s5ha ol Fixed—Step auli sshaa Hlial fu dcayliall (o Sl aay
Adledd) dayal Ly Calias Cua Caulic Solver LY bzl e s8lae gmy U Al Jaf
Nelal aads ) JSLiall f ddealanl

: A laall 3is help ) Joaall Jasd) Tasad ST agds apalsall o2a o iS¢ U (S
Simulink = Simulation - Configure Simulation = Choose a Solver

dalall e L alaill ddiasal) ccolaal) S cigloalinl) Aaleall Ja sa Ayl 5)SE) (o ¢ Ban Las aa
Ngie b Auals s dlaliil) Y aleall ppead JLlad s dgmg ade Agiiia e gadall Jall

Jall Gles &5 (pas 8 pim diie) ¥ lae ) Alaall 45323 58 Lloalill) ¥ oladd) Ja 8 4psla) 5,40)
trade dalic eln) m S step size sohadll aaa o EV el 20 ALl c¥ e (gaal)
Oe oS e e Simulink sy éysie s 430 55k i variable f fixed (yu lajlaal xie off
& 2o Ly ALl Alalaall 45 5e 5aL58 Gl o Uaal d5ms )58 4pdell cilluall o Lasa o555 cSOIVErS
csdall Jall dae) Hled aat 5al) Conesy BSaal el gl e SISl 41 V) ¢ UadY) e Juli)
.SOlver o)Ll vie Adally 31Slaall Hukl o3l G Acaliall e ha) aradindl e
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getting to know more about Simulin ik e ST it
:simulink libraries

¢ewhat are blocks (i<l P L

i o Cus (SIMUlink Ly (e assbeailly z3lail ol lpaladinly auis A paliall 8 S
G Lo sSa Sl Auma Allay e AES JS i Gy ABS S Gy deay syl ce Ble (S alill
S parim Nie ALY gl amnadd Jal (e Lgg oSl gym cVsaie o JiSU dplle (ggint . olatl)
Aty e gl liie Cpu gl dua LK 5L Jas aaas (Ka Signal Generator s)LaY) alge
At ol Ajra ol LHlaal eha¥ il jaial) e e doast Ngay 33sall 3yLial) 23555 JUas
e J33 dal e sl L daa i 3

JSs Aejd ke ) e andi ) (olKal) (e S 23e Simulink Library Browser s aag
o S (B Aexdiully saddl SN (e e Gayaie (JS e S e e ggiat A8 A0S
oY)

Sl A ) paall eaiagi
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- P& Simulink

-- Aerospace Blockset

-- Communications System Toolbox
-- Computer Vision System Toolbox

Control System Toolbox

-- DSP System Toolbox

(+-[Pg| Embedded Coder

-- Fuzzy Logic Toolbox

E] HDL Verifier

Image Acquisition Toeolbox

Instrument Control Toolbox

Model Predictive Control Toolbox

¥ Neural Network Toolbox
OPC Toolbox

Real-Time Windows Target

Report Generator
Robust Control Toolbox
- [P4| SimEvents

+-[Pg] SimRF

-- Simscape

- [Pa] Simulink 3D Animation
- [P Simulink Coder

-- Simulink Control Design
- [Pa] Simulink Design Optimization
E] Simulink Design Verifier
- [P Simulink Extras

Simulink Verification and Validation

Stateflow
System Identification Toolbox

-- Vehicle Network Toolbox
- [Pa] xPC Target

(]

U SN P R
Simulink, Communication System Toolbox, SimRF, Control System Tollbox, DSP

.System Toolbox, Simscape
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Jedity YL A Jlaa & padall i<l JaPEN Communication System Toolbox jaiis
t ot eyl oSl e el e

.Channels cilgall o

.Comm Filters syl o

.Comm Sources and Sinks  (pall hhis Jis Lald aulg)s ailia @

.Equalizer cilgua o

-Analog dlial) digital 4wl Cbaill Je Cil&all g5ia3 Cua Modulations c3laadll e

.Source Coding auidll juayi

.Synchronization )yl e
G LIS daeluin JI oda o HlaeY) ey 33Y) ag (o AV Loyl (8] e e ) dal)
AU Ol siaally iy jhall 3 Lgie 5ol ) g Allad g Alg Ayl VL) dalasY 5lSlas ¢ ya)
Microwace 45 Sall z1saY) duiay Radio Frequency aysahll cuhliyly daladl J<Ul daf o L
SIMRF jea aa g3 oSl 0364 Engineering
ALy puell alall (duig SSIY) alaill dsia Y lae (A paalgall (1o S 22e 31Slas & Simscape a
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File Edit View Help
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Select: Simulation time

- Solver

- Data Import/Export
*-Optimization
*-Diagnostics
~Hardware Implementation | Type: lvari.able—step v | Solver: ’ode45 (Dormand-Prince) - ]
- Model Referencing
[#-Simulation Target
i-Code Generation Min step size:  auto Absolute tolerance:  auto
[#-HDL Code Generation

Start time: U.0| Stop time: 10.0

Solver options

Max step size: auto Relative tolerance:  le-3

Initial step size: auto Shape preservation: |Disable All -

Mumber of consecutive min steps: 1

m

Tasking and sample time options
Tasking mode for periodic sample times: Auto -
[T] Automatically handle rate transition for data transfer

[7] Higher priority value indicates higher task priority

Zero-crossing options

Zero-crossing control: ’Use local settings '] Algorithm: MNonadaptive -
Time tolerance: 10*128%eps Signal threshold: |auto
Number of consecutive zero crossings: 1000
' i ] b
Q- [ OK ] ’ Cancel ] [ Help ] Apply
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File Edit View Display Diagram Analysis Code Tools Help
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Liaca) yLadl adcail) dad sty OY) s .C_.z.j JShy Al 3aalil 3 aotuscale .aaxul
Al skl e Jiasin Gain K e
%] Function Block Parameters: Ga ==X

Gain

Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u™K).

Main | Signal Attributes | Parameter Attributes |

Gain:

1

Multiplication: [ Element-wise(K.*u)

Sample time (-1 for inherited):

-1

oAl BaY 53 ) Gain ded

Nia G Jyatiall L 4l (MATLAB (e Jsaiall iyl gyaas edsmial dasli dall Joa Liaf 0y
e sl Command Window gaca o35 MATLAB 1) caadl & (3 daill fe Liase 43A) aua
Slie 5 Al Jsaiall 13gd aiud .Script Cale

Element-wise gain (y = K.*u) or matrix gain (y = K*u or y = u™K).

Main | Signal Attributes | Parameter Attributes |

Gain:

ql

Multiplication: [ Element-wise(K.*u)

Sample time (-1 for inherited):

-1

| [ Cancel | |__elp | |__aomty ]
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Command Window
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Source Black Parameters |5

Sine Wave -

Output a sine wave:
O(t) = Amp=Sin{Freq*t+Phase) + Bias

Sine type determines the computational technique used. The parameters in the two
types are related through:

Samples per period = 2*pi ( (Frequency * Sample time)
Mumber of offset samples = Phase * Samples per period [ (2%pi)

Use the sample-based sine type if numerical problems due to running for large times
(e.g. overflow in absolute time) occur

Farameters

Sine type: [Time based ']

m

Time (t): [Use simulation time ']

Amplitude:
1

Bias:

]
Frequency:
1

Phase (rad):
]

Sample time:

0

Interpret vector parameters as 1-D &

| oK H Cancel H Help ] Apply

Ll e Al asatall ﬁféj oAl Caag Al Gl 431..4\ AN e duate zpb 2gag a8
o Al JUadll g lad Jaai, Al Gudtyg CalAS Jlaa @iy e alg psfin ¢Jgiall (para
:Amplitude &

A R e diassd slSlaall ams S 1, 4, 6]
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| File | Edit View Display Diagram Simulation Analysis Code Tools
-8 & a4 @D Qe

Sine_Wave
Sine_Wave

Al 3805 3ISkaal) lalae) i 8

Select: Simulation time

- Solver

- Data Import/Export
+- Optimization
+-Diagnostics
~Hardware Implementation |  Type: [Variable—step '] Solver: [ode45 (Dormand-Prince)
--Model Referencing
+-Simulation Target

- Code Generation Min step size:  auto  Absolute tolerance: auto
#-HDL Code Generation

Start time:  0.0| Stop time

Solver options

Max step size: I 0.2 IReIative tolerance: 1e-3

Initial step size: auto 7 Shape preservation: |Disable All

Number of consecutive min steps: 1

Tasking and sample time options

Tasking mode for periodic sample times: ;Auto

[T Automatically handle rate transition for data transfer

[T Higher priority value indicates higher task priority

Zero-crossing options

Zero-crossing control: [Use local settings '] Algorithm: Nonadaptive

Time tolerance: 10%128%eps Signal threshold: auto

. - .- - PO

e

[ OK ][ Cancel H Help ]

A A5l dedll oy Integrator AES ilalae) ) Jaal Sl dili)

s
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Integrator

Continuous-time integration of the input signal.

Parameters

External reset: [none

Initial condition source: {internal

Initial condition:
-1

[7] Limit output

Upper saturation limit:

inf
Lower saturation limit:
-inf
[7] Show saturation port
[7] Show state port

Absolute tolerance:

auto

[7] 1gnore limit and reset when linearizing

Q [ ok ][ Cancel H Help ]f:iApplryr

S8l 3aa JalS (ayay Y ad) Laadlis Sla) 30alil (41150 SCOPE e Lozl Kl cb;l.aée.a
JSAIL gl 3 e Jag i)y Jaiial el
-Scope ol @] =8|
s« ¢ DN Bas -

General

Axes
Number of axes: 1
1 |

" [7] Floating Scope
Time range: gauto ; [7] Legends

Tick labels: | bottom axis only v

Sampling

'Decimation v | |1

‘OK CancelHHelpHApply

gy e Al QY s o LI e sladd) aae paad A Agalsl) DA e (S
BSlaall bld ppes e Chagy @l ¢ I KA w3815 cihylad) Jeals History ) caad
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General

[C] Limit data points to last; |S000

[] save data to workspace

ime: |ScopeData

Structure with time

Cancel ’ ‘ Help ] ‘ Apply

oslaall (gl st Jie it ehal o Al Gawsiy JS8s ol a3l Style 338U paia oSy

General|| History

Sl Al

Figure color: Axes colors:

Properties for line: | 1

e |—

Marker: \none

OK ’ lCancel’ ‘ Help ' ‘ Apply
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File
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L

288 20 3)LEY) Wl clgunyay Ly Sin syla) llaal 8 Wil aas alaill 8 gaual) Jabadall (e smpall
1 el Jsa laliieg 33 i 5LEY1 aad GlM (5,L8Y) 1) DC aga Adlia) £ 8lS5) 4l dad L)
dal (e —Cos 3)Li) a5 Sin 5)Li) JalSs il o8 2N 5Ly Ll L lalaal ) 456l dedl) dag
Cos 5 Sin pLiY) ule gd Anll 3HLEY) Ll 2%pi el Copually Lid JUadl) i e Lalia

2%pi dall e anilly Ll JUaall uit e Blaad) Jal oy

1 SN
d (sin(2mx))
- 21 * cos(2mx)

1l

mlnge sas SIMUINK &3 (a5 MATALB alatinly Tass (s 4S5al 3S1as e hals Jall 138 b s
: Jal Jeay
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mg

bl Alaleall ag0n oliy agiin (oalsil) AS5al Al Abbeal) ZlneY Allall gy Jay asii
.Simulink yes i 48520l blocks JiS alasinl,
:Jall
) oLl L pine sl aie = agjall g sana of alas
2E LA Aog paiae 34l (g5l ayell
gl Ak Jal (e clldg el agpay ABSY (g5l Allaal) aie
BYSONIR U5 PORS VRV DYRONS SYEN Pl 3* 5 IRCIVENS SR [ PRS- VRN (R S} TP RN
SUTE
S Baw Lo e Bl
—m. g.£.sin(8) = m.£2.0

6+ %. sin(6) = 0 (1

Alaldll Ableal) mua ladie sin(f) = 0 s ies 0 = 0 L._STBJ,,@A\,,\,J' Jal e i 2a Sy
kAl e
g

O+=.0=0 2
7 (2)

T = 2n.\/§ Dl e T sl ()5
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.Simulink axaiuis & MATLAB alasinly Yol Jall (1) ddealall dlslaa) aaiisi
A 8 N | I PN PN
6+ sin(0) = 0

. g
b =—=sin(6
7 sin(6)

s e 0 =y o Gyl
yz—%.sin(e)
PJSA e g led s Jaal Gl Gypaie o ssin il 4l
2=}
Y
dx [g]
dt  ly
Dl el (gam i) 0 o i Y A Syl e ssiny function b cale slasly Yol agis

ol e g sl 4y B gial) Calall ansd 5S5 f anti W allaxind die Jesl)
function dxdt = pendulum_eq(t,x )

% Pendulum Equations
L=1;
theta = x(1);

gamma = x(2);

dtheta = gamma;

dgammas= - (9.8/L)*sin(theta);

dxdt = zeros(2,1);
dxdt(1)=dtheta;
dxdt(2)=dgamma;
end

: S layll At 40S) sCript cale oLl A8
%% ODE pendulum

% assume pendulum is almost horizontal
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[t,x]=0ode45('pendulum_eq',[0 10],[0.9*pi 0]);
plot(t,x(:,1));

hold on;

plot(t,x(:,2),'r');

legend('Position’,'Velocity')

/S o 5ydie depuall sa pea¥l Jnially crad o Daie gl ey gasal) 54 301 Sl 28l

8. r S r T S r S C C

Position
Velocity

0 1 2 3 4 5 6 7 8 9 10

abic| theta ded (sS Lavie dastne depud) o B2l cpmgal) AN dejudl any Ll oSadl (40
bl deyull oS theta =0 (68 Laxie
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Velocity
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I
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8 r r r
-3 -2 -1 0 1 2 3

Position

Al JSal e g gylall Sleall bl «Simulink alaaiuly (1) dalealal) Aabeall Jiiay (V) 4580
.pendulum ?“L’ PUEEN 3 SRl vas oo pana Lﬂ;\ﬂ\ G.J}qﬂ\ Lty paliall e Sl iy

—| =)
E-8 o BHe-E 40P r ©- w » @ ~| & -
pendulum
® |[Palpendulum -

Theta’ — Theta' — Theta Sin (Theta)
E3l » - > - B sn
5 B
= First Integrator Second Integrator Sin Function
¢ BN
_g”_ Scope

Without Approximation e |

L T | »

Ready 125% oded5
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theta_der0 _a Js¥) JelSall am A50ny) dedll dila) ~G/L s adiad) Gaca zpllddaadle
Cale e s Command Window (e cisaiall cagms sy thetaQ oG JelSd) (auag
.script

%% Simulink Example

% Simple Pendulum

% Here we define variable and initial condition
G=9.8; % Gravity Acceleration Constant

L= 1;% Length of Pundulum =1m

theta_der0= 0;% Initial Value of speed =0

theta0=3.14;% Initial Value of position

.Max step size = 0.001 ;stop time = 100 Jzals sSaddl Silalac) yuaiy &8 :ddaaDla

MATLAB .lasinl,

[ '.i Scope EE .I

Bolaf@: H%%|Eas .

.to file 5to workspace \gie ,S3 Liayl dage o IS aasy

-294-



MATLAB for Numerical Computing—Ch’7

File Edit View Help

F 3 »|  Enter search term -~ % &\

Libraries Library: Simuink/Sinks | Search Results: (none) | Most Frequently Used Blocks |
=-[Pa] Simulink o
~ Commonly Used Blocks =] oispley |§| Flosting Seope (1 ) out
- Continuous

m

- Dizcontinuities s Ston Sirmulati Terminat
.. Dizcrete cope @ top Simulation "erminator

- Logic and Bit Operations
- Lookup Tables

- Math Operations

- Model Verification

- Model-Wide Utilties

- Ports & Subsystems

- Signal Attributes

- Signal Routing

- SOUrces

- User-Defined Functions
[+- Additional Math & Discrete -
Showing: Simulink/Sinks

To File simowt To Workspace XY Graph

& ey 38l il e Jpasdl Jal (e to workspace sadiuin clgie JS dac help e 1l
lede 43aY dallae eha) Coagr Lage Dal il o Jpemall 5oy Cum (MATLAB (e Leans s
Ll L i

Ao BES S (pan Jpaie dag oJSE) 3 LS pasally Aoyl gladi o Jeanll I 038 (uags o
Al A<l s Position 5 15Y) a<l) s Speed

File Edit View Display Diagram Simulation Analysis Code Tools Help

=@ a8l R M=IRYCN 2 ® ~ 1w ol @ +| & -

pendulum
(0] pendulum hd
« »
Speed » Postion
E3
— To Workspacel To Workspace
Theta’ — Theta' Theta Sin (Theta)
{1 {1 of
First Integrator Second Integrator Sin Function
> (.
_g ”_ Scope
- - -GIL L
Without Approximation |
»
Ready 125% oded5
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oe ble lgia JSg Workspace (a Speed  Position (plgatia cayyat Jaadl slSaall Junds die
&) Jsasll cilidarall Jin 6y ol g led J¥) cplia o gind Gildars 43y a5 Timeseries
AU 4B 8 Leardiin bisll g AT chLa s (Positon.Data i Slie cilasd)

Workspace

Mame = Yalue Size
HG 98000 1x1
HL 1 Ix1
Pns1t1nn <1x1 double time . 1x1
(@ Speed <1x1 double time... 1x1
-H theta0 3.1400 1x1
- theta der0 0 1x1
HH tout <1000x1 double> 1000x]

1| 1 | I

thle AL MATLAB alasinly cpppeill i i s 4 LS aagal) ANy depuad) sy (V) o
plot(Position.Data,Speed.Data)
p el JSal) e Joass

o | 4S ani Vg ¢ 2l e las (3 ISl 4y Golud) U8
Lheall ) Jgeasl 2 3e2s (MATLAB alasinly agle Lloas (3l JSE) 45liy Galall JSa)
Sl gty 4l aaie (Kayy
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e 3lSlas z35a3 ¢l asiinng i 38T ae (Sl ASjall Caags Al (2) Allead) ) &N V) o s
PSS s aadsall Sl JSal L AE dal e Galadl £ 35l

)

File Edit View Display Diagram Simulation Analysis Code Tools  Help

HE — T % > bid
k-8 | & e -2 ¢ b ® ~ w0 » (D v | @&~
simple_pendulum
[ simple_pendulum -
@
[E3 Them” — T - Thets ) Sin(Thess)
:t ; ; L SN
First Integrator Second |ntegrator Sin Function
a @
gl Scope
_GI'LL
‘Without Approxdmation r
Theta” .
1 Thets' [1 | Thes=
5 = 5 I
First Infegrator1 Second Integrator
gL
-GiL
With Appro:dmation
»
Ready 100% oded5
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simple_pendulurr =00 = I

File Edit View Display Diagram Simulation Analysis  Code Tools Help
-8 8 w@-E 4P ~ @ - & -

simple_pendulum |

simple_pendulum hd
& Thets" — Thets' p Thets Sin (Thets)
o — - B sin
E3 - :
First Integrator Second |ntegrator Sin Funclicn
:t I-'I
Scoy
gL P
<y
Without Approsimation \\_r
b Thets p Thets
i i
First Integrator 1 Second Integrator
gL
-Gl
With Approsdimation
B
Ready 100% oded5
i sh z Al

3280 Ldaid) Ll LS ((2) & Aalaall lail) adgia 138y ¢ n b oo 400N A 8 Zejull o) DU
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File
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simple_pendulum

Edit  View

al Computing—Ch?7

Display Diagram  Simulation  Analysis

Ee-EB d4®

Help
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Code Tools

it
H
.

®

5imp|e_pendu|um

B UES

Theta P Theta

Sin (Theta)
B sin

EH

First Integrator

Sin Funclion

W ithout Approxmeation I

Theta P Theta

B
First Integrator1

W ith Approximation

LAie) 3280 U ey Ll Lol LS ¢ na a0l g Jal) aagall A0l Ala)) ad g LS 1 Al
) gl gy E> B s o s 9B la

u Scope

Time offset. O

.

=20 Qi ORI F N
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V+3y+2y+y=u

-300-

P Al



MATLAB for Numerical Computing—Ch’7

Aapa i) a U 5y(0) = 0;7(0) = 0; ¥(0) = 0; :oa Al Ly,
say Jsaiall aaad HLA aadiiin Gilull JB) s ey to workspace AliS aiay vie :ddaadla

.array

To Workspace

Write input to specified timeseries, array, or structure in a
workspace. For menu-based simulation, data is written in the
MATLAB base workspace. Data is not available until the simulation
is stopped or paused. For command-line simulation using the sim
command, the workspace is specified using DstWorkspace field in
the option structure.

To log a bus signal, use "Timeseries" save format.
Parameters
Variable name:
Y
Limit data points to last:

inf
Decimation:
1

Sample time (-1 for inherited):
-1

Save format: |Arra

Structure With Time

Array
Timeseries

Gle ANAl + ) al alils gy il 2 8 Jilae 4 ) @dd jeaie g Jaf e ddaadl
PS8 LS panll o st pall Alenlls Jalae a)f
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[%4] Function Block Parameters: Ad

Sum

Add or subtract inputs. Specify one of the following:

a) string containing + or - for each input port, | for spacer between ports
(e.g. ++|-]++)

b) scalar, == 1, specifies the number of input ports to be summed.
When there is only one input port, add or subtract elements over all
dimensions or one specified dimension

Main | Signal Attributes

Icon shape: [rectangular

List of signs:

+H++

Sample time (-1 for inherited):
-1

J. [ ok ” Cancel H Help Apply

pon allall ileal) J<)

File Edit View Display Diagram Simulation Analysis Ceode Tools  Help

-8 & @2 4Pk ORGE" ~ D ~| & -

Diff_Eq
© |[Pa|Diff_Eq -
@
3
= O I
Steg Gain To Workspacel Clodk To Works pace?

+

* 1 1 1

™ + s s 5 ¥
+ Integrator Integrator 1 Integrator2 To Workspace
Add Gainl
{.- :'. GEain2
—2}* Gain2
G

>
Ready 1003 oded5

p ) (<Al e Jasilt ol AV Y Jpaial) a8
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o aal) Jhaxl) adiey (Al Jand 8 Uadd) Gaatll Slay sl oLl JBal) 138 8 o s 1l
claglaall 3)LaY (lsa oS 5)LaY) Jlae 3 s

.Signal Generator, Constant, Scope, Add, Product : .a 4;slaall jaliall

r ) gl e aUail Uy asii
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File Edit View Display Diagram Simulation Analysis Code Tools Help

-8 a @ -2 4o P

[*a] AM_mod

~ ]

Message Scope

oooo
]

Carrier Carrier Scope

1K) cGlalac )
1 a3y 1 JUae Sin 3)La) als 2 a5 Message o 4w 3ale) 2w Signal Generator e
Hz
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Signal Generator

Output various wave forms:
¥(t) = Amp*Waveform(Freq, t)

Parameters

Wave form: [sine

Time (t): [Use simulation time

Amplitude:
1

Freguency:
1

Units: | Hertz

Interpret vector parameters as 1-D

| ok || cancel || Help |

2 4@ el

20 Hz 23545 1 JUae Sin 3)l3) alg 25 (e carrier o 4iws 21w Signal Generator 1
(losheall L3 3355 (pe 8 LT Jalall 351 (35S () )

Ly prall alail Jalade (385 dtiand S agie JS5 laie e ST aadiuin Scope Uaidl
Jlal 4 LS 0.001 aedll Y Sample Time st 2iw Product
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T Function Block Paramets -

Product

Multiply or divide inputs. Choose element-wise or matrix product and
specify one of the following:

a) * or [ for each input port. For example, **/* performs the operation
'wl*Fu2fu3*ud'.

b) scalar specifies the number of input ports to be multiplied.

If there is only one input port and the Multiplication parameter is set to
Element-wise(.*), a single * or / collapses the input signal using the
specified operation. However, if the Multiplication parameter is set to
Matrix(*), a single * causes the block to output the matrix unchanged, and
a single [ causes the block to output the matrix inverse.

Main | Signal Attributes

Mumber of inputs:

2

Multiplication: [ Element-wise(.™)

Sample time (-1 for inherited):

0.001

Ok ” Cancel ][ Help H Apply ]

.max step size = 0.001 , stop time = 2 33, Clalacy) Jayas
Cdle ol Laadl Al s)layly Alelall 5)laYly Glesbed) 3L (mpmin Wlas Alies 5L08 25Al)
el salaall 3)LE) sa A3l 3)LEY)
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B Mewsoge 5o T 2 L O scope o] x ||
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Time offset: 0

LAl Al e Jasiv square o cleglaall s)lal o sl Mie cilagleall 3L8) JSE it (Sa
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"B Message Scops (= Tal < -”-""
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"B Message Scops [N 3 [ scope [=[a] x 7]

20 af€s Umh B a s " ERIEEREELIEDE
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v:iR+Lﬂ+£Iidt
dt C

pasd sl dnally BRIV
1dv diR d%i i
__:__+_2+_
Ldt dtL dt® LC
paad LYy 22y

sV. R 2 I
—=—sSl+s 1 +—
L L LC

sV » R 1
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L L LC

PJSE el Able LES (Say diag

s@/L)
'Vl —1
S+ S+
L~ LC
A LAl e sl Jis oSa il
s(1/L)
V|:[> ) R 1 :[>|
S°+ —S+—
L LC

 Jagad aglid Zuua\ Jaa B)Ld) AV il Al o e

Tp__ s@/L)
, R 1
S +—S+—
L™ LC
rand Aadall adlly (g gaiily
$(100)
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:Simulink e aUaill %
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File Edit View Display Diagram Simulation Analysis  Code Tools Help

%8 8 HO-- Q0P =0 -

RLC_circuit |
RLC_circuit

100s
=2+1000s+1e8

Transfer Fen

S ol
100, 200, 500, 800, 1000, A& ad e Cijmin paie 2355 5 5 Jlae sl 3)LEY) o
.1400, 1700, 2000
: Jull J<al @, Transfer Function e
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' (" Function Block Parameters: Transfer Fen

Transfer Fcn

The numerator coefficient can be a vector or matrix
expression. The denominator coefficient must be a vector.
The output width equals the number of rows in the
numerator coefficient. You should specify the coefficients
in descending order of powers of s.

Parameters

Mumerator coefficients:

[100 o

Denominator coefficients:

[1 1000 1e6]

Absolute tolerance:

auto

State Mame: (e.qg., 'position")

Jseanll S5y dad of dal e BaaVy (Jaal) 5La) 235 Jal e 2l 28K Cupaty g 31Slad) Qi o8
) By eV JUad) e

:Jls

(Judidll Je (Ulpage (L Azl 5 R daslie 5l e 5)le Ao allay Jia A (JOall a8
0ok ants Sl U aend 8 (36 (38) seS 0o Bl platll Jao

OSaal) e Cun 38l Jaf e dlledy dgd slal Simulink o e aSE o JGd) 1 e caagd)
-l Bamy alaill s 31Slas

Al Jie W am ol ddaalal cValed) aladinly el Jladd) 4 il s JY) dd,kl
Agha yally ladl)

@ A DLy daall sea Gl Al ARl () aa g Gl alasinl ) dalas Syl (e
:(éjtd\

di
Lx—+Rxi=U
dt
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Sl ssiny AV Goblly Gyl b % el Jpe im0 JSI0 A8l Al LS sale) (Say
1a5aa ) Agsy
di _ U—-—R=x*i
dt L
p M leyll diea (i SCript Cale £ Laal o s Y]
%% Simulink Example
clear all;close all;clc;
U=1;% Amplitude of the Sin wave
F=1;% Frequency of the input signal

R=5;% Resistor value

L=0.01;% Inductor value

f 1 Adghall aladinly aUall U<

File Edit View Display Diagram Simulation Analysis Code Tools Help
FiE _ - . ~
k-8 & o2 4ok © - w0 > @D ~| @@~
ThreeWay_1
® ([P ThreeWay_1 hd
| Ldi/dt+Ri=U I
3
=
difdt
i (System Qutput) Ri U-Ri
| 1 _E\ (u Ri) (U-Ri)L |
s / =
Integrator Gain Gain
Ll {System Input) Scope
b Sine Wave i
Ready 125% oded5
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F oipis U Jlae Jadll 505 @
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Showing: Simscape/SimPowerSystems/Electrical Sources
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Graphical User Interface GUI

sAalidd) clals)

Button <Panel (Slider (Push Button (GUIDE i&j (GUI dudalas dvly 4galy (MATLAB
Pop-up Static Text (Edit Text Toogle Button (Radio Button Check Box Group

.Toolbar (Axes (Table (List Box (Menu

:uai.h
Labalas by cileals ol sas MATLAB® iy (acm as il sia o Juadl) i 3 it
.GUI

by ol clalall 2y sl LS cple JS8 lall addiine g Jelill s dals Ais GUI i
L8] majuall (5t MATLAB dinay ol 13g) chapia (ailads Ulhe 4l gy aadiuall aaad dlad
e Ay Lpapanal bl Al a5 axdinll Jae Jgud el dasu) Ay (e Baaa Dlaaln L)
Gl oLy maysall 2 U 2 ey lipdatl) Aylle 8 38 olSatially jealiall (e de senal (Guse Cipyad
Glalall Wy aay Sl LUS e lehee Cnagis Olgalsll aai Gyyb e 4 ey s JKall
s als Loy sans pualic ol axdiied i MATLAB Gy ) LS ¢culillsially

by iyhay deall 401 gty diphaladl) 4uldl Glealdll e Ayt dedie Juadl) M 8 (el
(MATLAB (s £lic GUIDE aije ahasinly cilgalsll araail i 5 (MATLAB o cilgalsl
Agisaaly GUIDE (paa dd ) yaliall e oyl any daledl ABGY) (any (et G

:dalas Cilaal
tsle daadll 138 8 Callall Cagery
.MATLAB jeca GUI dnblasl) dalull cileagl) o Cayxly o
LGUI aladinly apd) lindail) (yany jaby @
ey Allad Colinla o Ll 48 slof Glliay @
LGUI 5aebusay 3380 zealys Seatil ) jall (e $oi€al) ALl Cojlaall pras a2l @

-319-



MATLAB for Numerical Computing—Ch§8

Introduction on Graphical GUI dualast) 4l cilgalg oo dadia
User Interface GUI

s pally Luld) @l e giai b MATLAB 4a e ikl (MATLAB dpmay i
S o) ity Y Cumys bl Glada e ey b S8 (JalSie oaay Gl Sl
Sl e 5] o Taulil] degal) (55 Laly Slia alsl L1 el JSLae g 4 padind
LGadal) il e Cargdl Baiatl Aa U Clehal) ae ledanys Bagasall

Galsll subeall e 5 sac aag Application Gauks 51 Program zealin Jpshi e Jaall 2ie
mial Gpb e lode Gyl mapall Ky e oAl Aaia sl caladin) g Jio ladlas)
alial we ol Lpdalanll ulgalsll by ales 5o Joadll a3 Caagll cppunsall 138 3 dside Vi
LAl ac)dl)

What is a User Interface UI?? ¢ dubladl) cilgalsd & L
ralic e clatie o lgie JS ggind ¢ ST 530 3 Aacaie Aply Aliws Akl dgalgl) e
e 6 algas ol ardiill =5 ccomponents

Oo s Aysthal) dagally bl Jal e ¢ GUI dphlasll 4l Gilgalsl) aladiu) die aadid) zbay Y
.Command Window (jaua cilagles 1,68 i script Cile ¢l oo mya e Jsaanll dal

(bl lile /o S Byl ac iy Apndall lliall (e g5 b alill 2 W) LS (g
Gob oe o Cliaidly sl Gk e sl Gllaaall (e cal Lullas Glealy g Jualsil
LJshasll

paiieal dals Cos Calind Tl 5 (Ul ddalas dgals ol G Lenlll) jualial) e 5 2e aagy
(MATLAB  alasinly W seus Wzl (S apsy Al dgals JUI JSED Gy Gl

-320-



MATLAB for Numerical Computing—Ch§8

B simple_gui (=] & =
10 .
5 N
0
-5 |
-10 Select Data
40
40 : .
20 Peaks .. ¥

AU abiall e ALl dealsl calli

.Axes Component jslaa paic e

MATLAB alsh pe G155 Gilazall (e ile gane S (ajad POP—UP MENU daic 46 o
Y
.Peaks =
.Membrane =
.Sinc =

crns ol Al Al Cawas Jal e Static Text Component culi jai jaic o
Lekee

tshy plot Glagun)l) (e MLM&\,.,\ aadiuall et Buttons US| K
.Surface =
.Mesh =

.Contour =

-321-



MATLAB for Numerical Computing—Ch§8

B simple_gui (E=8 B )
Lo 8 ghs g Al =
¢ f
Shbedide geaa e | 40 e A
S Coem ] ——  Puh e
| Button
‘ ' “\ s',”'
i e
':V.;H X v{.',. :\\1 & 9’ “
Select Data il
Y e 40 _
Peaks .. ¥
20 €aKs | o
0 0 [ Sy :
paaiel s dlacad) Aalall
iy Al abhadl jlzal
W el 30 ) i

Push Button e L ) e Lasall xiey cilaiall 4l Gl e clbheal ¢ 15l o g5 ladl 2y
30 e sl 3-D Plot sl A8 legull aal Gph e cilasall e gaill 13 Gage

How does a User Interface Ul work ?? ¢ dualasll culgalsh Jaad (i
a1 e JSU s baasys caadid) e 4 ash event cas f dalal)l Gilgalsdl lan Gale
syl )3 8IS Al dgalsl alasin) e Jladl e patidl 4 ash L 4 Glaal) Lgaa e A5l
il A gl e Jarall a6 (e el sl S Lo A3l maanall el S Ll 55 e

Ganll lggle @y AN 318V pay adlsl) Caoall ae Jafipe elia) ity il Al ash e Chas gy axg
.event—driven culaals 5 e Aoy Ll calealsll daay Caag A ciphlanl) deals) 3380 aa

I (Aealsl Balall) malind) A58 majuall Jo iy Al Aamll ) Ledy AGLul ddslal ()
cOpma Saal Lgie e ha) JS Gty e i)

sl «callbacks ey il pe ((pSaie ) suaie IS Ly b oo Apbladl) cleald) o gle IS
4 yeal "call back" Lgile sl 5l Lel g sa )l 3y 4df dis (10 callbacks o sl oda Cupans il Bac
‘L paie Je baall e il Levent Gas o L) vie 2240 caalsll Jadll g L

2l asty GUI ubaladll 4ol dgalsll ea 2dan paic pa adayys A4S &y 46 4 Callback
Nia ¢ yoaially Taipe s psby day Le Job Budss (b oo eaiall sl 4galslly Sally Callback

-322-



MATLAB for Numerical Computing—Ch§8

Oin DA e leran bl cpadall ad 3ah Cuny peall dlee ity Al ah ) o el o
s Jia 8l (e s peadl dalee 2y S5 e Agalsl) e

Ways to build MATLAB MATLAB (pada dsily cilgaly sl 3k
User Interfaces Uls
iy jualic L dila) Ay figure window JSi 3L ce s)e & MATLAB (e dalull dgals)
ChLall Ty Gliaall puaiall JS35 caage cana a3 2 . Galaill 5l maysall cariiadl 42y i dalal
.Callbacks ailsi aladiuly jaic JS doe Canag ab & ey dparaaill adiil)
:laa ity sy MATLAB (e Gl calgalsl) oy oSa
s Llal) dgalsl oLty .1
patlas Qe Lol i Cumy sy JolSIL Clgalsdl oy Ly dalal o3 aladiul,
25 Gyl oo dgaldll dell (Sags ¢ oM ARY 53 Cale e Ble s dgalsl) Dl sl
. Skl Run
A Ol Lo Al Ay lally A5l Lghygeaal Dlas ALl o3a alasiuly Cilealsll ashity ol ()]
Slealsll e 3 Al 85 ol (K5 o5 5a€ (< 5f G MATLAB dinayy Ipariiny
Agklasy
.GUIDE a4l alaainly dlall dgalsll ol .2
ey 4l jualiall Zdlialy aadiiall agdy g1 figure JS5 ae cdll Akl 38 Geaa S
> Sl by sl GUIDE a5 (GUIDE aiydl s by aselsd Jae diliu¥l
¥l cpile 0S5 e dgalsll GUIDE Laisy clajyalic s 4yl dealsll callbacks e gsiay
s Sl (fig Ay 5) Cala) Led A5sSall jualiall (ging 5 Apasall Agalsll o ey JSAN 5
53 cilay) 48int Cagllaall Bl alill 35 Y 505 A Zamandl el 5l ) Slol
Ol SIS e Agalgll Justi (K (M Ay
& oms et Ul skl (Se Y aT Y] sty Wb ¢ ey GUIDE plasnaly UL slas) 231850 ) appd) %
.GUIDE plaszal; Leds Lodad

-323-



MATLAB for Numerical Computing—Ch§8

Getting Start with GUI GUI Luhalasl) 4ull) clgalsl) g Jaad) £

Open a New Ul in the GUIDE GUIDE . e\.\ﬁul—) Bayaa duily KH\J @a
Editor

Command (e guide daledll S Gyl e MATLAB (e GUIDE ) Jsisl) (S
Toolstrlp e\;;_u\ oSay 5l (Window

arch Documentation i

dDgun§ 2 wem @Gy,

: ﬁomvmwv &mwm s

bt e P S i Yt
i ) by v Pkl -

deals) el jelaus «Graphical User Interface lew jia) oty cloldl jelsin New e iz
.l

Bow: s R ===

Create Mew GUI | Cpen Existing GU]|

GUIDE temnplates Preview

! Blank GUI {Default)

4\ GUIwith Uicontrols
4\ GUI with Axes and Menu
4\ Modal Question Dialog

[ Save new figure as: |C:\U sers‘-LSimcuniDDcumentSEMATLABiuntitl| Browse...

ok || cance || Hep

Al dgalsd) o Juans OK e Jaicall aay ¢3e)ld dgalss el Jaf (e Blank GUI sl ai Sale

-324-



MATLAB for Numerical Computing—Ch§8

=] untitied.fig [
File Edit View Layout Tools Help

Do «$RR90C 2B60d4 S5 b

= 4
»

EO0B00E
BEEORon

T THT

£
o)

4

Tag: fiqurel Current Point: [413, 16] Position: [520, 380, 560, 420]

s dal G dealdl U Lgila) (Sedl components bl gaes e 25L) dgalsll (g5
ol Ly s Al dgalsll (panm Al Agalsll ilisSa o Lo

File > Preferences - GUIDE B |

Show names in component palette il .2

OK Laxl .3
: ) JL e atie Joaas

-325-



B

File Edit VWiew Layout

MATLAB for Numerical Computing—Ch§8

Tools Help

A= IR L AN e R A

k Select

Push Button

i Slider

@ Radio Button

[ Check Box

[ecfT Edit Text

Static Text

Listbox

[ Toggle Button

E Table

j{_‘ﬂh}(s

IE Panel

|E Button Group

[
[
[
[
[
[
[
[
[
[
[
[
[
[

X ActiveX Control

|
|
l
l
|
l
l
=3 Pop-up Menu l
l
l
|
l
l
l
l

m

Current Point: [57, 382]

Tag: figurel

4

Position: [520, 380, 560, 420]

Auily Agaly sl Aaliall yualial) o Cijesl)

Getting to know available components to design a Ul

(MATLAB (e Ul sl dgals by Jal o GUIDE (e Zaliall jualial) gen ) JS&I

Ciags paic JS dalall ¥ ) Gl jabial) o Jaa (yada (i

[e#] Push Button

e Slider

@ Radio Button

Check Box

[eofr Edit Text

8T Static Text

(=3 Pop-up Menu

=l Listbox

[ Toggle Button

El table

k‘,{Axes

[E Panel

"8 Button Group

=X ActiveX Control

-326-

.4l



MATLAB for Numerical Computing—Ch§8

huagll gy _painl)

af ol S b Gis ulg S 50 1 Jie e sl ve Push Button
5l Wplad) ey Aiee cilalae) Gubi Sy e Laall e OK )
Mie dealsl) Cdle) 2y

gy hima Bl (e Gfied o GUSU B ) e Hle | Slider
Sl Mie cdunsy ale Laxzall 5,k xie Silder 3Yial el s
ol Adjeal dgaldll (pas juaic ded jpedl Aalall Al 8 4k

b st e Y

e dalsll Gaia paliall alaii 4 a8 dagl e Ble oo l-r-— Panel

gy STy agill Lol Zgalsll Jaa b panel ai (e sane
AN Jae asi dgaly 20 vie e cagany Olsie dagd IS0 aagy
e okly Al Cipially peal) Clilee pread (S dulal
s dagd o La el ey dpbanll Cllesl) Liansiy Ao gana
Jsis (o ggind Aasll Bl 31 eaniy JL3Y) o (s
Jead ALd) Juadl) dilee o) ilaa) JLaS Dl QY1 sy

Al ) Ui Taals (e padiiaall Jumdl dgalsl

sae (e LAl Alee alawil i Wil V) Panels 4l ‘T'o' Button Group
toogle  radio buttons Jie )3Y) (e 22 (e dalic ci)la

.buttons

OSa WS olial o Levie s sy )3V e gl 13g) (S E Check Box
A Ladic die aldiuy co)lid) iy Al o o)l 5 ) of ailla 38 yas
padiisall (o allayy Alfiudl LAY (e 2o aadiial a3
Juall o Ly (& ity 3 lsall i) i el il

BN

(e O e Gaca Bale padn Ll YY) check box J dglis Q Radio Button
Nia clgaany go Adagiyally Radio Buttons sl (i e 3!
e AT 5l sl el Sy oY) e aal e dariall v
pladiul xie Button Group aladiuly mal che gaaall it

.Radio Buttons (1 4c sana

-327-




MATLAB for Numerical Computing—Ch§8

&) Lad ailla ) sy s sy s LYY e gl 1
al A e 3l Lils, (Off 5 On olS ) & Y A adaruz
laie Jiml il 550 agle Taauall s ) ON aills o) Lagruae
pladiul wie Button Group ahaiiuly may (Off AW )

.Toogle Buttons  « 4c gana

Toogle Button

ot et dtaa el LS sl oy Jia e Hle s
by Jaa axdied) ay Me dgabll JAx ashadinl (Sa e
JAad any adf LSl jaas L4l factorial  Lelal) 5l ol
oo daall agsy 4 dael ) ) Lol iy ddsadl slacY)
ol st oKastring Lijas dluls 5l char Cijas 4l

.str2num

Edit Text

s G ey (Gl el Ghy sl dis e Dle 8

LEd

Static Text

lehara sapall gl o haaall vie dlauic Al Ge Ble »
Ayl il LAY aodiiial) Jarimy hLAY lglaa aal alsill

.W_)

Pop-up Menu

eA;:\.mAﬂ C._u:\j _)m\_\aj‘ O g = L 4.:;}4;4\3\ TS ?‘95:1

List Box

Table

Sar s 5l L i st Dlie graphics cilaly el

AXes

s Agalsdly pald gl Lyl Ll peaiall s oll iy
il chlas ailie) Jal e e Jasd 53) Gl

A

Toolbar

clelee il Adliz) dgals Gam jealiall alaes JS5 5 agiinn ¢ gualiall e dplail) Ladial) 028 2ay
p ) Sleyll S 8 alazil (MATLAB (pain lisse janti 23 Jlie (e 3l dgalsl 038

copyfile(fullfile(docroot, 'techdoc','creating_guis',...
‘examples’,'controlsuite*.*')),...
fileattrib('controlsuite®.*", "+w');

guide controlsuite.fig

-328-




MATLAB for Numerical Computing—Ch§8

File Edit View Layout

Tools  Help

oo a2l Liad Janll jlise (e aSH Cany sidandle

:L"glﬂ\ Ja) & LS dgaly i Gl eyl dan aie
(B controlsuitefig [EEE——C)

o | b

N sRR20C | aBbd 24
|

k Select

Push Button

m Slider

® Radio Button
B4 Check Box
[eelT Edlit Tesxt

I -

T Static Text
=3 Pop-up Menu
EH Listbox
Toggle Button

E Table

iﬁf Axes

[E Panel

|E Button Group

=X Activel Control

Ll

Tag: figqurel

r Buttons Action Panel Membrane data table and plot
| | Push Button | | Action | |Em] 2 [ 2 | 3 |
B 1 -0.1689  -0.1728 -0.1748 -
2 | 01224 04217 -0116T |E|
|| |Toggle Button | | —| | 3 | -00788 -0.0897 -0.0583
D Check B 4 -0.0317 -0.0182 -0.001%
EEEE 5 0.0101  0.0273  0.0457
Button Group ~Edit Boxes 6 0.0469 0.0683 0.0944
y 7 00772 01015 01304 -
(@ Top Radio button Edit Text «F 5
() Middle Radio button Wultiine g
) Edit
() Bottom Radio button Text
7 7 7 '
rListbox
: o axes|
Bravo o -
Charlie i
Delta &7
r~Plot Controls-
A Ll
cool

Current Point: [6, 353]

Position: [520, 429, 670, 502]

Gl e bl J RUn 5ia) 5 ey tools e darial (golall Jappdll (pam cdgalsd) daanis Jal s
4ﬁLﬂ\c§qﬁ\ASgymyaRun

File Edit View Layout

Tools | Help

OCE 4RR20 s Bhd U9

-329-

;) J<al e Joant Jandil) xic



MATLAB for Numerical Computing—Ch§8

) [
— Buttons - — Action Panel — Membrane data table and plot

[ Pusn sutton | Action G| 1 | 2 | 3 |
-0188% -01729 —D.1T4E:
m 01224 01217 -0.1167 |=

1

2

3 -0.0766 -0.0897 -0.0583
4 -0.0317 -0.0182 -0.001%
5

b

7

Check Box
D o.0101 0.0275  0.0497
— Button Group — Edit Boxes 0.0469 0.0683 0.0944
poFrz 01015 01304 =
(@ Top Radio button Edit Text q" .
() Middle Radio button Mutiine T
ey - Edit
(_) Bottom Radio button Text

— Listbox

— Plot Controls

Rl

cool

Cale b 2 Editor laal View e (Say CallBacks alsis Saiall aasdl Sloll dlea dal (1
LIS 8 daimge clylaldl o3a Editor G dalall 1Y) DA e (e o Gloll e gsiay .m

File | Edit | View |Layout Tools Help

NER|sR 0|0 [EE

Action Panel ass digalsl (paca ety Dl Ba¥y LY e bial JST dgaldl e Cajanlly o
:2a3 Push Button e huall vie is caledy alé (53 Gaaal) aaiivuall (imyay o

— Buttons —— — Action Panel

Push button pushed

-330-



MATLAB for Numerical Computing—Ch§8

Getting Aalas Al Agaly sy B 4aladinly GUIDE o jisi Gl
to know more about GUIDE and usre it to build a GUI

Ahalas Anly dgals oWy Jalie pagmiv ¢ ganns Jba s by eadly GUIDE e Sl (S8 capail)
i 2 daball s2a (MATLAB (e L galiy sl Gaadail GUI
Gl ) el Agals avaai L1

.Callbacks asi daay .3

Ay llaty ccansliall S 3 Lyge iyl jualiall pmy e A ale JS8 el dgaly avei .1
O el o2l i adle Jpmal) 8 sl Gy o3 Sl JSl anys Sl e
o gl aasid) e 55 s lhaal 755 &8 Jilly GUIDE (s shalall ualiall alasiud
GlolSe) e wael clasas eal Gagi 1Y il o sllaal) asal) eyl S 8 Dlad) Cas
JalL W) (figure) dwwd)l) 33800 e paliall apiagh oy ¢ AdBAL daapll cilileally ledaY!
S BB e LeSipad o ey (omal) DBl (st G Gl Geaia B lele sl
o AL 1 el Guh ge leaaa asts (Yl sl Gob o) cusesall OIS
Ot GISals anally 83U (e (Lpan) LS55 25 (e (3235 3)0) uaial
Debae 2033 ailiadll (e s00ne Ao sane celindl 530 G b Lay gualiall o jaie JSI .2
(lpmiliad] duldl Led MATLAB s dgalsl) o Lo yuaic g Latic s ¢ jeaiall &by
ol & ailiadll aal (e saaly 2wl pU o apaaill oW L) (ailadd) s3a o (Sayy
o Jlad gaan Dlay el dllig clgibilay et Aaals slawly jualiall dpaniiy reaiy ¢ juaial
pnsl S ALY 35my Y Y Lgalsll sagal) 5 jaaliall 2ae 50l g 43 LS cad) sl Jeod
«Push_Button_1 ¢Le.§l ()5 Push Button g5 (e )3l dapl goas die i copma )
e i 4 adl Jlaal ey Push Button 4 (Push Button 3 (Push Button 2
fandy iy oph caan A lleall 305 Jal e Y)Y Wada (e sl s Ll (o il
.myAdd, mySub, myMult, myDiv:idul ¢ Ll 139 dueniy aaly lavie
Agals) (e Alaiad Al of aag pasiadl e Jad e gty Gaa IS o Aple @ b Lyl .3
Capasll ey Sl s oSy Al CallBacks mils Gk oo Lbaaul) o2a 5 Al
AT guaie ol G el 3l dee
JSa al) 13 sy cCiaa S callback st dlacly MATLAB 4 alasinls oyl ) aaadll a5y
Slo el 5l Jal Gl e dealill paldll m daal Gile ) Jsaagdl S cianll 13gd Alaiy)

-331-



MATLAB for Numerical Computing—Ch§8

antll ) JEsy) 2y Lag callbacks jlodl & ey view callbacks [ lodly dgalslioca  jaial)
bl Ay Aglee fags .m Cale Jala syl

aulss handles syl (adall dauls Jsaie ol ge dgals juaic IS iy MATLAB cilgals
Sl aul) alaadial ) o laW) cangy (Sl opmkd (Sapy 4sailiad e dgase s A0 ey aan
) L

Gan be Jad ol Lo e aasl aadioy Set « get s Set alsill e oy pualiall pe lad IS5 Jalal
dafd o Jpaall andiiy get Ll oAl e umy text box &;W@g\m@ajlvmw\
edit text ai e e e daA) e Jsand) Die (b s i L

O dalid) @ahlall JRaN an ccleal)) ol Aalal) Jalpdl (e a2y GUIDE e ST Gopail) Tl
:GUIDE 3l

Align Objects Tab Order Editor M-file Editor Object Browser

YMW Yolbar

R \‘//// e

Editor Property Inspector,/” Run GUI

o=l IFLY B .smm B b

400 450 I 00 550

J
1
J
J
| o estet |
| M suticTer | &
3 Pop-up Mens |
2l Listbox J
| T Toggle Button ]
| B Teble ]
ke |

. Panel | 5| Selected Object  Mouse Pointer  Selected Object(s)
: | Tag Property position position Resize Box

1% N

Tag: figurel Current Point: [463,117]  Position: [520, 330, 560, 420)

O lesane A (an (po Gllanall e g5 UL aatiisall s dlalas Al dgaly oLl fai
Poa L el O dAgalsll e dalial ZDGN JIKEY) aal leaye &5 ey cililanall

-332-



MATLAB for Numerical Computing—Ch§8

Select Data

40 peaks

i) ad) Al Gl e (sl S Al Agaldll s naat (Ko Baaa duily dealy 8 2y
cpaally aSail) aSyas e o sl) 2gud auye aas
7 untitled? fig =R

File Edit View Layout Tools Help

id smB2> aB85hd A% P

30 106 i5e 100 F11] 200 a5 0 450 .
[ & Seleat ] g

| (=] Push Button

210

= Shder

® Fadio Button
4 Check Box
"l Edit Text

68

o1

HY Static Text
=3 Pop-up Menu
Bl Lo

Illf

_ I Toggle Button
E 1able
i Anes
% Pane

118
r

Click and drag
comer to resize

2

™8 Button Group

is
i

=X ActveX Control

Tag: figurel Current Pount: [447, 7] Possion: [520, 432, 450, 368)

@A aaall ady duly dgaly o Jpand) il vie (i ALl 45l dealgl) (8 aaall daad aey
o paall G sale) e 5l Sl Load (S ¢ lpana sl ALG e oS Ll LS st g
SLa s S 40N dgald)) el jeliin GUI Options [Lall Tools (e yia) cilealY) Lyyd 3asha

:Resize Behavior

-333-



CH i

MATLAB for Numerical Computing—Ch§8

&7 Edit Text

14T Static Text

=3 Pop-up Menu

& Toggle Button

E] Table

MAxes

[%] Panel

|T_]§ Button Group

Cooweees s Te=TaElx
File Edit View Layout I Tools I Help
DSdH| sBY 2BHd 3% P
—— TR R R R R N R . |
Push Button R GUI Options e
& Slider
® Radio Button Resize behavior: ngon-resizable VJ
[M Check Box ==
Command-line accessibility: Callback (GUI becomes Current Figure within Callbacks) VJ

@ Generate FIG file and MATLAB file
Generate callback function prototypes
GUI allows only one instance to run (singleton)

Use system color scheme for background (recommended)

©) Generate FIG file only

oK ] [ Cancel ] [ Help

=X ActiveX Control

l
I
l
[
[
[
l
[ ElListbox
L
l
I
[
l
l

J
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Tag: fiqurel

Current Point: [72, 240] Position: [520, 434, 535, 366]

L.

bV pailad Tyl dila) dgalsl araai of Lalal) dgalsll (edaal) oaolall IS0 Gauiy T

el dgalsll 4 <all pualiall ) label 5Ly 15 cAlign 31l dalj) ciilis) S
p A Sl LS dgalsll maail Push Button g3 g )30 &0 dilaly o8 .1

tohy Aailull Agalgll Sl paliall 8L ddlialy o8 b 2ay
Static text e
Pop—-up menu e

Axes e

Sl (S e dgalsl s

-334-



MATLAB for Numerical Computing—Ch§8

File Edit View

Layout Tools

Help

NEH §Rno e 2Bl B2 b

[ M select

l

Push Button

l

&= Slider

[

® Radioc Button

l

b4 Check Box

l

[ecfT Eclit Text

T4T] Static Text

=3 Pop-up Menu

El Listbox

Toggle Button

E] Table

;ﬂ_{ﬂ}(&;

[ Panel

|E Button Group

[
[
l
[
[
l
l
[
l

=X ActiveX Control

|
|
l
|
l
|
]
|
|
]
]
|
l
]
l

= Push Button :-

= Push Button

-: Push Button

4

Tag: 3 components selected

Current Point: [527, 84]

k

Position: [Multi, Multi, Multi, 22]

File Edit View

Layout Tools

Help

Ndd smR9 | sBfd S8%| b

[ M select

[ Push Button

| Slider

[ ® Radio Button

’ [ Check Box

[

[l Edlit Text

THT| Static Text

=3 Pop-up Menu

=l Listbox

Toggle Button

E Table

M.Axes

[E Panel

|E Button Group

[
l
[
l
[
l
l
[
l

=X ActiveX Control

|
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Tag: fiqurel

axes]

Push Butten
| |

Push Button

| re=nmem

| |
Push Button

Static Text

Pop-up Menu

Current Point: [535, 165]

Position: [520, 448, 337, 352]

i Lh3Y1 guags Panel jlaa) oS 336y iy woagl J< Push Button )i adas Jal (he

-335-

;< b LS



MATLAB for Numerical Computing—Ch§8

File Edit View Layout Tools Help
NEH $R9 ¢ [ 2B0hd EBH% P

[ M Select

‘ | | | I

Panel

Pugh Button
Push Button

[ Push Button

| wm Slider

[ ® Radio Button
[ B Check Box
[ I Edit Text

axes] . . .
= Push Button ®
" n

7] Static Text

El Listbox

Toggle Button Pop-up Menu -

[
[
[
[
| B Table
[
[
[
[

i{ﬂ Axes
[E Panel
|3 Button Group

|
)
)
)
)
)
)
== Pop-up Menu ] Static Text
|
)
|
)
|
|
2X ActiveX Control |

Tag: pushbuttond Current Point: [384, 3] Position: [13, 16, 100, 22]

DY) (e Ao sane S iall o Y Laii L) jaalie amsaiy oSatll 3laladl 3la0 e salia) (Sa
Lially Ctrl e laaall e dbdladll 33l e ZD0GN Push button )5Y1 ya, o3 Panel e
JSaEN 8 daiage 4000 bl sl L85 Tools > Align Object [Laals 2 & ey lases agdle

-336-



MATLAB for Numerical Computing—Ch§8

File Edit View Layout Tools Help

BEFIFET TEEY 1 T iiT . Ll

S r— e e L I I |
—_— 4\ Align Objects =.LE Panel
l Push Button 4 i/ . . |
: Vertical -: Push Button :-
@® Radio Button | Align sembusiBubonss?
L] - -
[ Check Box Distribute 3 PushBution &
W Edit Text 1 & E A
== Set spacing %)
75T Static Text . d g
S tatic Text
=3 Pop-up Menu ] Horzontal i ‘S atic ex?
EH Listbox
S _— |
Toggle Button | | |Pop-up Menu _ %
B Table Distribute ‘
H Set spacing ‘20 | pixels !
[%] Panel
ITJg Button Group [ oK ] [ Cancel ] [ Apply ]
X ActiveX Control

< »

Tag: 3 components selected Current Point: [85, 4] Position: [Multi, Multi, Multi, 22]

: A JSE e Juans
] untitled fig [PERTE )
File Edit Wiew Layout Tools Help

NEE R 2BE0d BH% | P

S— 1 T T W
l Push Button l [Fane

| = Slider | |_pushButton |

| ® RadioButton |

| © Check Box | axes|

| B Edit Text |

| Static Ted | | | | |

| =3 Pop-upMenu | Static Text

| =l Listbox | | ‘ ‘

l Teggle Button l Pop-up Menu n

| B Table |

(Wme ]

’ IE Panel ]

[ |E Button Group l

| EX ActiveX Control |

Tag: fiqurel Current Point: [338, 27] Position: [520, 448, 537, 352]

il 4y i g JKAI slaally ¢ailsilly caatl) Jsiadly ¢ )Y aasaiy aSail) (Sayg

-337-



MATLAB for Numerical Computing—Ch§8

Lo die L) Jseasll pgndd Chags @llds Lisands sale) 51 5)3V1 ) Label sLaYL asfis clly aay
Lelee G et Ll daal) o Load ALy Lginayy

surf, s 2le¥) A5 Claw )l (aa) auy b5 833as Addisy asiss Push Button )51 e aaly JS
:adull dgalsll magin . View > Property Inspector . jlial (S« émesh, contour

"B Inspector: figure (o (mnin=0 e Somm|

g2 |24 ®1 =
BeingDeleted off B
BusyAction gueue -
ButtonDownFen E
Clipping on <
CloseRequestF... closereq & |5

Celor /™
CreateFen 3 &
CurrentCharac... 0 &

CurrentPoint [-0.2 -0.077]
DeleteFcn ) &
DockControls on >
FileMame &
HandleVisibility callback -
HitTest on @
IntegerHandle off o
Interruptible on 2
InvertHardcopy on <
KeyPressFen &
KeyReleaseFon ke &
MenuBar nene -
Mame Untitled g =

Mesh i) S 50 &5 surf ) aaye oy (od) an) sty o8y 55 Jg) da) o string e s
1agalsll ‘”;\:d\ J8i e Jaaail contour (,.1

-338-



MATLAB for Numerical Computing—Ch§8

File Edit View Layout Tools Help

DNEH R [ ¢BEE A% b

Push Button

e Slicler

@ Radio Button
M Check Box

[T Edlit Text

Static Text

=X Pop-up Menu

Listbox

[E Table
i{i Axes

[E Panel

Tag: fiqurel

[ Toggle Button

|j Button Group

s
&
R

ZX ActiveX Control

axes]

Static Text

Pop-up Menu

Current Point: [200, 43]

Position: [520, 448, 537, 352]

(s Sl pop—up menu J 5 «Select Data sa .l 4l €| static text J dsld) dleal) ac

e

EE3Es

il calKistring

=]

ForegroundCelor
HandleVisibility
HitTest

HorizentalAlignment

Interruptible
KeyPressFen.

el

on

on

center

on

ListboxTop| String

Max peaks

. membranes
Min )

sinc|

Position
SelectionHi
SliderStep

Style
Tag

TocltipStrn
UIC ontexthy

[ ox |

Units
UserData
Value
Visible

ﬂ [0:) double array]

| 1101

-339-

on

ol x |
-
.5
Cancel
&
= -

r S e Agalsl s



MATLAB for Numerical Computing—Ch§8
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1] simpleGUI

]

Contour ]

Select Data

as Y Agalsll T V) sae s asms Asiall ool Sloll ity L ) Baadl eyl ) oY) it
e Chan gy vie bl Coua g Cilaglad LS ()50 aalsil) o L) Jadd 5 45y aayy @lldy dee b
A sl 13 e

function plot_popup_Callback_Callback(hObject, eventdata, handles)

function surf_pushbutton_Callback_Callback(hObject, eventdata, handles)
function mesh_pushbutton_Callback Callback(hObject, eventdata, handles)
function contour_pushbutton_Callback_Callback(hObject, eventdata, handles)
e wlydl Jam elas) L3 asLl) callbacks wlyd Bl

function SimpleGUI_OpeningFcn(hObject, eventdata, handles, varargin)

function plot_popup_Callback_CreateFcn(hObject, eventdata, handles)

vie e el S 530 4y asky 63 Jeadl L W Caags OpeningFen s CreateFen alsi ¢
ampe o ol Cany 13le Ay dad Y1 ot AL (gl lidare of amsl Agalsl Jaini die LilaaY
LY dae Jaality (mal) G50 dealsl Jsi die slaall e
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& ce algdl M Cale e Gandl (S
SimpleGUI_OpeningFcn

GO TO jia) Navigator s caall aud aa g EDITOR (e (Say
SimpleGUI_OpeningFcn

I Lmapal) phandl e (sging o il ) JEEY) aadl
function SimpleGUI_OpeningFcn(hObject, eventdata, handles, varargin)

% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)

% varargin command line arguments to SimpleGUI (see VARARGIN)

% Choose default command line output for SimpleGUI

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);

% UIWAIT makes SimpleGUI wait for user response (see UIRESUME)
% uiwait(handles.figurel);

t Lol alasiuly Leansy Jal (e clidasa) ¢ Ll a5t

% varargin command line arguments to SimpleGUI (see VARARGIN)

LA.) L ;.\SS\
handles.peaks=peaks(35);

handles.membrane=membrane;
[x,y] = meshgrid(-8:.5:8);

r =sqrt(x.A2+y.A2) + eps;

-342-



MATLAB for Numerical Computing—Ch§8

sinc = sin(r)./r;

handles.sinc = sinc;

% Set the current data value.
handles.current_data = handles.peaks;
surf(handles.current_data)

s MATLAB (jeim 48 el sl alasiinly chldanal) aulgiy o bl Slayll e (591 2l eyl
s argument Jauugll 13a chandles 4l faa ciliaedll hés 2y cpeaks, membrane and sinc
Gl e Jsaalls callbacks gl sl s o ailesind Koy 1 callbacks wils paend Ui
A 4333

el (i A ey peaks Lyl ais current data ddlall cldaall oLl asi G0 Gyl
p Al J<all e Jiasiu dgaldll Jsis xie ipeaks claxdl) dal o surf

B simpleGUI S

30 Plot
[ st |
[ dwesn |
| contour |
Select Data
peaks -

.poOp—up Menu Jac daayn V) A&
o padiiall ey Al Glladdl @hba JBA Ja 3 pop-up menu Al dEl W a i
MATLAB Zasy a5 csurf, ,mesh, contour il aull cuhld aaf sasid) b laxie . lgan)
Liha Sy Al oda claylial 5 ) Adyad) Alulad) e yi3g5 ) (VALUE) degdll (set) wuas
Galsll Gldarad)l gy i & ey lwmpe alsll Gllasadl laa aa3 Jal e Callbacks (aa

.handles.current_data  jua lgae
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A ey il e el 510 el pop-up menu o Al callback ) Jsaall dal o
:JRil) & LS View Callbacks - Callback Lz

Select Data
Feaks e |
. i Cut Ctrl+ X
Copy Cirl+C
Ctrl+V
Clear
Duplicate Ctrl+D
[350, 68, 81, .
Bring to Front Ctri+F
Send to Back Ctrl+B
Object Browser
Editor
View Callbacks '. Callback b
CreateFcn
Property Inspector
S DeleteFcn
ButtonDownFcn
KeyPressFcn

S el Lol ase S
% --- Executes on selection change in plot_popup_Callback.

function plot_popup_Callback Callback(hObject, eventdata, handles)
% hObject handle to plot_popup_Callback (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
FAEl Slapl) AUSy a8 &5y
% Determine the selected data set.
str = get(hObject, 'String');
val = get(hObject,'Value');
% Set current data to the selected data set.
switch str{val};

case 'peaks' % User selects peaks.
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handles.current_data = handles.peaks;

case 'membrane' % User selects membrane.
handles.current_data = handles.membrane;
case 'sinc' % User selects sinc.
handles.current_data = handles.sinc;

end

% Save the handles structure.

guidata(hObject,handles)

(e Balaall adll o4y Pop—up menu Aauiall A8 (alid (e Ofiege Cald Gabad) Sl W e
10lesi Ay Al oa

Al ggine Je gsian Cell Array 2ulA ddiia oo 3yle String o

A (ggiaa Jaly (Qbaal) Glblaadl £ 5) UL jlaullindex Bl e g4iay Value o
cureent_data alall il 1) 5yl cildasall slis) Jal (e SWitch dalat aadins clld 2y &
Alial g Al dedll aa Sl
.push button Jee daajm (N A&
S llarall Ll asl e clldg Plots asll ¢ 15l (o ilide 58 ans ashy 531 oda e )5 S
(e Gllaaadl Je Jeasll Push button < palall callbacks a6 candiuall J8 (e Wylidl g ya
sl e Glidaadll 538 4yt &S (19 handles
View Ll & ey paindl e e 30 Lail Surf J dalall callback ) Jsadll Jaf o
:Jlil 4 LS Callbacks - Callback
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l ; View Callbacks ) Callback [:}
‘ Property Inspector eMeha
‘ | P e A DeleteFcn
L i ButtonDownFcn
- l KeyPressFcn
[350, 296, 69, 22] -

% --- Executes on button press in surf_pushbutton_Callback.

function surf_pushbutton_Callback_Callback(hObject, eventdata, handles)
% hObject handle to surf_pushbutton_Callback (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
Lo S 8 o e

% Display surf plot of the currently selected data.
surf(handles.current_data);

;40 eyl (oSl contour s mesh i3V (e JSU Aalal) dleall 5alay o

mesh ) Jal ;e

% Display mesh plot of the currently selected data.

mesh(handles.current_data);

contour 3 Jal o

% Display contour plot of the currently selected data.

contour(handles.current_data);

S IS e Jeasin Gealsl) Juiniy 28 Lans (File > Save Guh oo Lol Jaiay olll sy
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pop_plot_Callback xul A sl A ) oY) e
% --- Executes on selection change in pop_plot.

function pop_plot_Callback(hObject, eventdata, handles)
% hObject handle to pop_plot (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
t=0:pi/100:2*pi;
state=get(handles.pop_plot,'value');
str = get(handles.pop_plot, 'String');
switch state
casel
errordlg('You Haven''t Choose any Function','Error');
case 2
set(handles.MessageToShow,'string','You Plot Sin Function')
y=sin(t);
case 3
set(handles.MessageToShow,'string','You Plot Cos Function')
y=cos(t);
case 4
set(handles.MessageToShow,'string','"You Plot Exp Function')
y=exp(t);
end
axes(handles.axesl)
if state~=1
plot(t,y);grid on;title(strcat(str{state},' Function'));

end
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I,'Eﬂiﬁﬁﬁiﬂ@ (= e

Select a Function to Plot
0.8t
— Plot Options
0.6} (") Define Plot Range
Start of Interval
04+t
Step Size
02t
End of Interval
0
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Function Name

Define Plot  lall jlaal aodied) A6 Ja 3 V) Jlaadl Jiaal hla Hlel) e 8 Yol ey
.Range
S Gam M Lol S Sa adl) Jay) Galiay Laaagl desdl led) s dal e Y

PlotFunctions_OpeningFcn

% --- Executes just before PlotFunctions is made visible.

function PlotFunctions_OpeningFcn(hObject, eventdata, handles, varargin)
% This function has no output args, see OutputFcn.

% hObject handle to figure

% eventdata reserved - to be defined in a future version of MATLAB

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

% varargin command line arguments to PlotFunctions (see VARARGIN)
set(handles.start,'Visible','off');

set(handles.step,'Visible','off');
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set(handles.stop,'Visible','off");
set(handles.Start_Int,'Visible','off');
set(handles.Step_Int,'Visible','off");
set(handles.End_Int,"Visible','off');

% Choose default command line output for PlotFunctions

handles.output = hObject;

% Update handles structure

guidata(hObject, handles);
MVisible','off' jla JMA (pe dafide jalinll Jead Ay sh 6 s Lical

s J<a T i) xie

B D ==
1 -
Select a Function to Plot
0.8
— Plot Options
0.6 (") Define Plot Range
04
02
0

0 0.2 0.4 0.6 0.8 1

Function Mame

g o)l axe dieg ALl jualiall jelii of Define Plot Range [La le haall aie V) casy
t D Slayll Capmi Gl ¢ pualial) o liia)
% --- Executes on button press in ChooseOptions.

function ChooseOptions_Callback(hObject, eventdata, handles)

% hObject handle to ChooseOptions (see GCBO)
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% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
s=get(handles.ChooseOptions,'value');
if s==
set(handles.start,'Visible','off');
set(handles.step,'Visible','off');
set(handles.stop,'Visible','off');
set(handles.Start_Int,"Visible','off");
set(handles.Step_Int,"Visible','off");
set(handles.End_Int,"Visible','off");
else
set(handles.start,'Visible','on");
set(handles.step,'Visible','on');
set(handles.stop,'Visible','on’);
set(handles.Start_Int,'Visible','on');
set(handles.Step_Int,'Visible','on");
set(handles.End_Int,"Visible','on");
end
i€ s s Jsandl 8 radiobutton jaic (e salaall dadll jods Sua
Gt (AY) pualiall ol o bt Kby lagns e )3 of ixy 1650 @

el Adm gl Apadall all JWASY jealiall ledsl cany Jlls dagiae 53 o Jxy 138 1 o
p AUl J<al ans )30 e Jasalls Sl xie
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Function Mame

shadlly Jlad) Al Ay Jid 3 Clagpall Jaa dal (e ) (oany Ailicg o siiu
Sl ) e
% --- Executes on selection change in pop_plot.

function pop_plot_Callback(hObject, eventdata, handles)
% hObject handle to pop_plot (see GCBO)
% eventdata reserved - to be defined in a future version of MATLAB
% handles structure with handles and user data (see GUIDATA)
t=0:pi/100:2*pi;
state=get(handles.pop_plot,'value');
str = get(handles.pop_plot, 'String');
t A Lol Cacal Galudl jlacd) aay
s=get(handles.ChooseOptions,'value'); "
if s==1

startint=str2double(get(handles.Start_Int,'string'));

-358-



MATLAB for Numerical Computing—Ch§8

step=str2double(get(handles.Step_Int,'string'));

endInt=str2double(get(handles.End_Int,'string"));

if isnan(startint)==1 | | isnan(step)==1 | | isnan(endInt)==1 ...

| | isinf(startint)==1 || isinf(step)==1 || isinf(endInt)==1

errordlg('Invalid Arguments');

elseif step <=0 || step> (endInt-startint)
errordlg('Invalid Step');

else
t=startint:step:endint;

end

end

O o ol anlgll Ay glie cilS Jla 85 Jsaidl i radiobutton jaic e sabeall Al s daa
) il 13 Aol Laaysias Cum i) Jlaall a50s a0t HUA) 28 i) (o ey 13¢h Jagias
s Jlaad) o ST asladll ()5S Jla 3 51 380 L ol dad 5l 328 edit text jalic Jals dal
cAdAa i) o5 Ll i el Jlaall @psSan Y1y Uad Al edain Laiad Zlu 353 ¢

iVl gas) & Jul) JSE) 8 miage g LS daml) eday

Aalidal) eyall qu iy o8

-359-



MATLAB for Numerical Computing—Ch§8
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