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Starting MATLAB
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Getting Started

» To start MATLAB, double-click the “MATLAB R2012a" icon:

» This brings up the MATLAB desktop...
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This is a Classroom License for instructional use only.
Research and comsercial use is prohibited.
HATLAB desktop keyhoard shortcuts, such as Ctrlss, are now customizsble.
In aadition, many kegbosra shortcuts have changed for improved consistency
scross the deskrop.
To customize keyboard shortcuts, use Preferences. From there, you can also
restore previous default sectings by selecting "R2009a Vindous Default Sec’
from the active settings drop-down list. For more information, see Help.
Click nere 1f you do not vent to see this message again.
) ——) ]
f >> Command History. #oax
4= 8/3/10 10:48 AN —%
[ v
Selct il toviwdetals
Ready 7

» The MATLAB desktop has several useful components...
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The MATLAB Desktop — Command Window
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This is & Classroom License for instructional use only.

Research and commercisl use is prohibited.

HATLAB desktop keyboard shortcuts, such as Ctrl4s, are now customizab

In sddition, wany keghoard shorteuts have changed for improved consi
scross the deskrop.

To customize keyooard uts, use Preferences. From there, you can also
restore previous defaul s by selecting "R200% Windovs Default Sec”

from the active ssttings down 1ist. For more information, see Help.

Click here if you do not want to see this message again.
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» You work with MATLAB interactively in the Command Window
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This is & Classroom License for instructional use only.
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BATLAB desktop keyhosrd shortcuts, such as Ctrlss, are now customizable
In sddition, wany keghoard shorteuts have changed for improved consistency
scross the deskrop.
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restore previo

touts, use Preferences. From there, you can also
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from the active rop-dovn list. For more information, see Help.

Click here if you do not want to see this message again.
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» The Current Folder window shows the current directory
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This is & Classroom License for instructional use only.
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Click here if you do not want to see this message again.
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» The Workspace window shows the variables you've defined

Dr. Pendergrass (H-SC) 3 i Fall 2012



The MATLAB Des

MATLAB Tutorial

) MATLAB 7.10.0 (R2010a)
Bl £t Ocbuy Deskop wndow b

5% MW 9 O # ) 2 @ CurentFoder: CiDorments and settngslguestity DocumentaTLAB_ v () (&)
Shortcuts [e] Howto Add_ €] What's New Getting Started

Current Folder o x|[E Workspace. w0 x
. o 0« » <100 [ et T et th e, see penc,c e tion et x| [ m % B |[Dscd. -

[ e = vabe

This is & Classroom License for instructional use only.
Research and commercisl use is prohibited.

BATLAB desktop keyhosrd shortcuts, such as Ctrlss, are now customizable

T Aaicich, muy MyBOAEE SDeECacs have ShABORd Soe fwpioved GoRALITARGY, Workspace

1D G IR
restore previo

ricuts, use Preferences. From there, you can also
ings by selecting "RZ00Sa Windows Defaulc

from the active drop-dovn list. For more information, see Help.

Click here if you do not want to see this message again.
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Selct  fle o vew detals

4 Start] Rescy.

» The History window shows the commands you've entered so far
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Define A Variable
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MATLAB 7.10.0 (R2010a)

X

Ele Edt Debug Deskop Window Help
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Shorteuts (2] Howto Add (2] What's New

Current Folder L-RR] Workspace o x

% D « HATLAB » + £ g~ | D Newto MATLAB? Waich this ieo, se= Demos, o read Getting Started, x| ol o fa] % 9 | GO selectd... ~ Example Session
P, Neme - Vel

This is a Classroom License for instructional use only.
Research and comercial use is prohibited.

MATLAB desktop keyhoard shortcuts, such as Ctrlss, are now customizable.
In addition, many keyhosrd shortcuts have changed for improved consistency
across the deskrop.

To customize keyboard shorteuts, use Preferences. From there, you can also
restore previous default sectings by selecting "R2009a Windous Default Sec”
o tive settings drop-down list. For more information, see Help.

Click here if you do not vant to see this message again.
< | >

=

> Command History. @02 x

8/3/10 10:48 AN

Detaits 2

Select a e toview detals

Ready R

> Let's set a variable x equal to 3...
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MATLAB 7.10.0 (R20102) =

Ele Edt Debug Deskop Window Help
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Shorteuts (2] Howto Add (2] What's New

Current Folder L-RR] Workspace o x

% D « HATLAB » + £ g~ | D Newto MATLAB? Waich this ieo, se= Demos, o read Getting Started, x| ol o fa] % 9 | GO selectd... ~ ample Session
Neme - Vel

Name -
This is a Classroom License for instructional use only.
Research and comercial use is prohibited.

MATLAB desktop keyhoard shortcuts, such as Ctrlss, are now customizable.
In addition, many keyhosrd shortcuts have changed for improved consistency
across the deskrop.

To customize keyboard shorteuts, use Preferences. From there, you can also
restore previous default sectings by selecting "R2009a Windous Default Sec”
from the active settings drop-dovn list. For more information, see Help.

Click here if you do not vant to see this message again.
) it

e >> x - 9 CommandHistory___ »0 2 X
- 6/3/10 10:48 AN %

Detaits 2

Select a e toview detals

Ready R

» Pressing return tells MATLAB to execute your command.
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% D « HATLAB » + £ g~ | D Newto MATLAB? Waich this ieo, se= Demos, o read Getting Started, x| ol o fa] % 9 | GO selectd... ~ ample Session
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Name -
This is a Classroom License for instructional use only. Hx 3
Research and comercial use is prohibited.

MATLAB desktop keyhoard shortcuts, such as Ctrlss, are now customizable.
In addition, many keyhosrd shortcuts have changed for improved consistency
across the deskrop.

To customize keyboard shorteuts, use Preferences. From there, you can also
restore previous default sectings by selecting "R2009a Windous Default Sec”
from the active settings drop-dovn list. For more information, see Help.

Click here if you do not vant to see this message again.
) it

2> x=3 Command History. @02 x
10 10:45 AN %

Detaits RS

Select a e toview detals

» MATLAB echoes the result back to you in the command window.
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MATLAB 7.10.0 (R2010a)
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% 5« matLaR > + £ g~ | D Newto MATLAB? Waich this ieo, se= Demos, o read Getting Started, x| ol o fa] % 9 | GO selectd... ~ ample Session
e ame ~ vae
This is a Classroom License for instructional use only. Hx 3
Research and comsercial use is prohibited.
HATLAB desktop keyhoard shortcuts, such as Ctrlss, are now customizsble.
In aadition, many kegbosra shortcuts have changed for improved consistency
scross the deskrop.
To customize keyboard shortcuts, use Preferences. From there, you can also
restore previous default sectings by selecting "R2009a Vindous Default Sec’
from the active settings drop-down list. For more information, see Help.
Click nere 1f you do not vent to see this message again.
) ——) ]
> x=3 (Command History 02 x
_ S-2- 8/3/10 10:48 AN —-%
-3
s
Detais V[ 5> amk - o
Selct il toviwdetals

» Manipulate the variable using normal arithmetic operations...
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e ame ~ vae
This is a Classroom License for instructional use only. s i
Research and comsercial use is prohibited. = a
HATLAB desktop keyhoard shortcuts, such as Ctrlss, are now customizsble.
In aadition, many kegbosra shortcuts have changed for improved consistency
scross the deskrop.
To customize keyboard shortcuts, use Preferences. From there, you can also
restore previous default sectings by selecting "R2009a Vindous Default Sec’
from the active settings drop-down list. For more information, see Help.
Click nere 1f you do not vent to see this message again.
) ——) ]
> x=3 (Command History 02 x

_ 8/3/10 10:48 AN
w=3
. Ao
Detsis V| s am- s
1
Selcta e toviw detals
5 >>

» MATLAB stores the result in the variable ans.
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MATLAB. 7.10.0 (R20103) ®
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% 5« matLaR > + £ g~ | D Newto MATLAB? Waich this ieo, se= Demos, o read Getting Started, x| ol o fa] % 9 | GO selectd... ~ ample Session
e ame ~ vae
This is a Classroom License for instructional use only. s i
Research and comsercial use is prohibited. = a
HATLAB desktop keyhoard shortcuts, such as Ctrlss, are now customizsble.
In aadition, many kegbosra shortcuts have changed for improved consistency
scross the deskrop.
To customize keyboard shortcuts, use Preferences. From there, you can also
restore previous default sectings by selecting "R2009a Vindous Default Sec’
from the active settings drop-down list. For more information, see Help.
Click nere 1f you do not vent to see this message again.
) ——) ]
> x=3 (Command History 02 x
_ S-2- 8/3/10 10:48 AN —-%
x=3
. P
Detais V| s amm-a

Select a e toview detals

ans can be manipulated like any other variable...
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MATLAB 7.10.0 (R2010a)
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MATLAP desktop keyhoard shortcuts, such as Ctrlis, are now customizable. —
In addition, many keyboard shorteuts have changed for improved comsistency | [y 2
across the deskrop.
To customize keyboard shortcuts, use Preferences. From there, you can also
restore previous default settings by selesting "RZDD9A Windovs Default Set!
from the active settings drop-dovn list. For more information, see Help.
Click here 1f you do not vant to see this message again.
e
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> amx -1 x=3
P
ans = ans v 3
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5> ans v 9
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» ans can be manipulated like any other variable...
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MATLAB 7.10.0 (R2010a)
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from the active settings drop-dovn list. For more information, see Help.
Click here 1f you do not vant to see this message again.
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...but it's better to use your own variables to store results.
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> ...but it's better to use your own variables to store results.
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Click here if you do not vant to see this message again. z

5>k =3

>> am -1

1

>> ans * 9
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Selct e to view detalls

» Double-click on a command in the history window to re-execute
it.
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» Double-click on a command in the history window to re-execute

it.
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» The command clc clears the command window.

Dr. Pendergrass (H-SC) ATLAB Tutorial Fall 2012
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» clc doesn't clear the variables themselves, only the display.
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Predefined Constants
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» MATLAB knows the value of 7. It is stored in the pre-defined
variable pi.
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Select a il toview detals

> You can suppress MATLAB's command window output by
ending a command with a semicolon (;).
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> You can suppress MATLAB's command window output by
ending a command with a semicolon (;).
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Built-In Functions
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» Most common mathematical functions are built into MATLAB.
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Built-In Functions

Fle Edt Debup Deskop Window Hep
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> pi
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» Most common mathematical functions are built into MATLAB.
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cos (p1/2)
cle:
myString = ‘Hello orlv|
< >

Text can be stored in string variables.
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String Variables For Text

MATLAB Tutorial

IATLAB 7.10.0 (R2010a) )

Fle it Oebu Deskeon indow thlp
BEIELY R EIC al e v
Shorteuts (2] Howto Add (2] What's New
Current Folder ER-IEA| Command Window BRI Vorspace o x
% 5« matLaR > ~ 0 4~ | Newto MATLAB? Watch ths Yideo, see Dems, o read Gettina Started, BIET BRI Example Session
P > myString = ‘Hello Borld! Neme - vae
[l s ok
nysersng = [ mysting Wl ord
=] 3
Hello Vorld! Hy 27
- 152
>> myString(4:end)
1o voria:
s> |
) ——) ]
CommandHistory 18 # x|
x=3 ~
a1
ans * 9
v =3
Details v ano- 1
cle
»i
2=46-y/372447 (-1 ;
sae (25)
Selct il toviwdetals cos (1/2)
cles
myString = ‘Hello Worl
nystring (4:end) v
<
&

» You can do lots of manipulations with string variables as well.
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ring Variables For Text

MATLAB Tutorial

MATLAB 7.10.0 (R2010a)

X

Ele Edt Debug Deskop Window Help
NS|sB2C YR |0 zal waTLes v () )
Shorteuts (2] Howto Add (2] What's New
Current Folder ER-IEA| Command Window BRI Vorspace o x
o8 « a0 > <5 2~ | Newto WATLAE? Watc ths e, see e, o red Gk S, x| o ol ] B [0 seectd.. ~ ample Session
P, 5> myString = Hello Uorld! Neme - vae
[l s el vt Hy vl
nysersng = [od mystong ar
=] 3
Hello Vorld! Hy 27
- 152
>> myString(4:end)
1o voria:
>> sprints('Hello, verld! Ny value of 2 iz z = %g',2)
& 1 ]
ans = Command History @02 x
a1 2
Hello, world! My value of z is z = 182 ans * 9
v =3
i o1
Details v ele
»
2=4-y/372447 (1) 1
sare (25)
cos (pi/2)
Selcta e toviw detals cles
wyString = ‘el dorl
nystring (4:end)
sprince (‘ello, vorld!yi
< >
&

You can do lots of manipulations with string variables as well.
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The Help Browser

MATLAB Tutorial

@ Help
Ele Edt Yow Go Fovories Deskiop Mindow Heb S
| DA |4 %@ manes » -
Comerts | search Rests o e
e MATLAB
& & Inzaltion
+ &

& Optimzaton Tosbox Functions: Handle Graphics:

® & Wavelet Toobox = By Cateqory = Object Properties
= Alphabetical List

Example Session

What's New

= HATLAB R
Summarize: es. bug fixes, upgrads issuss, ete.

= General Release Notes for R2010a
For all products, highlights new features, instalation notes, bug fixes, and
compatibilty issuss.

Documentation Set

» Getting Started

= Getting Hel
Provides instructions for using help functions, the Help browser, and other
resources

> The help browser is your friend. Access it from the Help menu
(Help — Product Help).
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The Help Browser

@rielp

Fle Edt Yew Go Fawortes Deskop Window Hep

I
‘Conkerks | Search Resuls|

% € Release Notes a8
% & Installation

B Getting Started

& Desktop Tocs and Development Env
-Data Inport and Export
e Mathematics
& Data Andy
&-Programning and Data Types.
& DataTypes
-Data Type Comversion
=
& Descripton of Strings i AT
& String Crestion
& String Lritfcation
& String Manipuation
& String Parsing
& String Evaluation
& String Corparion
& Bit-Wise Operations

& Relstionl Operatins
& Set Ooerations. L]

4m b - [fx » MATLAB » Functions » Programming and Data Types b strings »

strings

Stiing Creation

Sting Identification

Stiing Manipulation

Stiing Parsing

String Evaluation

String Comparison

Description of Strings in MATLAB

Basics of sting handling in
MATLAS

Create strings, cell arrays
of strings, concatenate
strings together

Identify characteristics of
strings

Convert case, stip blaks,
replace characters

Formatted read, regular
expressions, locate
substrings

Evaluate stated expression

Compare contents of
strings

Description of Strings in MATLAB

strings
string Creation
blanks
celstr

Sting handling

Create string of blank characters
Create cel array of strings from character array

Dr. Pendergrass (H-SC)

» You can either browse from the contents pane

MATLAB Tutorial

TATLAB Tutorial

xample Session
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The Help Browser

TATLAB Tutorial

@rielp

Gl it Yow Go Favores Destop indow teh S
P T 2[4 o - [ » 1ATAD » Funtions » Progranming andData Types st »
Suggested Searches strings
it
Deserption of Stings in MATLAB Basics of sting handiing in
@ B Geting Sarted MATLAB xample Session
Qe Gude
S i Functons Stiing Creation Create stings, cell anays
& Desktop Tooks and Development Env ::”E':”:g(i- Zrh":“’"’“e
5 Data mport and Export 9 together
& Mathemstcs Stiing deniification Identify characteristics of
5 DataAnsis strings
= programing and Data Types
7 Proaranring i Sting Maripulation Convert case, st blanks,
(& DataTypes
replace characters
(5 Data Type Conversion
5 3tngs Stiing Parsing Formated read, reqular
5 Bt-Wse Operatons expressions, locale
& Logical Operations. substrings
Relationd Operations Sting Evaluation Evaluate stated expression
et Operations
Date and Tine Operations
Programing n HATLA8 Sting Comparison Compare contents of
(5 Objec-Oreted Proganing CHEp
5 Graphics
B ootz Description of Strings in MATLAB
5 GUI Development stings Stiing handing
& Exemal Inarfces
String Creation
- Exanples 9
oen 9 | blanke Crate string of blank characters
< 5 || eeltstr Create cell array of stings fiom character aray -

» ...or search by typing in the search box.
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The Help Browser

TATLAB Tutorial

@rielp

Fie Edt Vew Go Favortes Deskiop Window Heb =
ErE L [« Data Types » characters and strings » sprintf
Coments| Search Resuls

sprintf

e Relevarce ~ _product
(fe sprintf -Forat data nto strng a | Format data into string xample Session
intfomat, 4, .. sopis the
e v, ||| Syntax
VAL

Ji Tunczstr - Construc funcion name s stz = BORE (fomet, 2, ...)
fals toexecute, colcherr ses sprintf to ste, oxemaq) = apEsnE(format, A -..)
dsplay an eror messoge gving -
ariae
J mexent - Binary MEX-fis nans extenson
etie.rch, s A, ...} applies the Format to all elements of array
St any sl oy arguments i et e, et he el 1o
e || sting stx.
Ji bitshift -t bts spectied ramber of
Intmax(unk16; dplsprintf ..k [str, errmsg] = sprimcf(format, A, ...) retums an efror message
L6 = (s, l),d\sn(snrmk’ (|| St vhen e porston s intecece Otervoe, renasis oy Py,
e oSl L Dot O Input
)y docoaiade. sppendchid format Sting in single quotation marks that describes the forrmat of the
o output fieds. Can include combinations of the following
S sprint e sdng « Percent sign followed by a conversion character, such as

'22" forstings

v
e Keys (ap) - Retuen ol ey of conkain. « Operatore that describe field width, precision, and other
‘sprintf( The capitalof %s s % options.
o Literal text to print

e g
« Escape characters, including ¥

Search Oniine Supportfor pentf < . 3

» ...or search by typing in the search box.
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Practice

Let z = 3 and y = 5. Perform the following calculations in
MATLAB's command window:

1. z2=3z -4y +2
2. w= 3ac?{‘,-z

3. a=+100+ z

Look up the sprintf command using MATLAB's help browser. Use
it to display the string ’My value of alpha is xxxx.’, where
xxxx is replaced by the value of « you calculated in the last problem.

Dr. Pendergrass (H-SC) MATLAB Tutorial
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Outline

MATLAB Tutorial

Arithmetic
Operations

© Arithmetic Operations
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Arithmetic Operations

MATLAB Tutorial

Arithmetic

Basic Arithmetic Operators Qe

+  addition

- subtraction
multiplication

/  division

exponentiation

Dr. Pendergrass (H-SC) MATLAB Tutorial Fall 2012 37 /74



Order Of Operations

Order Of Operations

1. Calculations done from left to right
2. Parenthesized items evaluated first
> Nested parentheses evaluated from innermost to outermost

. function calls evaluated next (e.g. sqrt, cos, etc...)
. exponents and radicals evaluated next
. unary negations evaluated next

. multiplications and divisions evaluated next

~N O 00 b~ W

. addition and subtraction evaluated last

Dr. Pendergrass (H-SC) MATLAB Tutorial
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Example

Example: Order Of Operations

4+24/2°3+6* (5+cos(pi)) = 4+24/273+6%(5+-1)
= 4+24/2°3+6% (5-1)
= 4+24/273+6%4

= 4+24/8+6*4

= 4+3+6%4

= 4+3+24

=T7+24

=31

MATLAB Tutorial

Arithmetic
Operations
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Practice

MATLAB Tutorial

Evaluate the following expressions by hand using the correct order of
operations:

1. 8-6-3/2°2+1-5 S
2.471/2°3

3. 2/3+2"°sin(0)

.

Give the MATLAB commands to evaluate the following expressions.
1 =

2
3. 2(2%)
4. 4cos(2mx)
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Outline

MATLAB Tutorial

Variables And
Arrays

© Variables And Arrays
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Variables And Variable Names

MATLAB Tutorial

» To create a variable, just assign a value to a name:

>>a = 3;
>> favMoviel982 = ’Blade Runner’;

Variables And
Arrays

» Rules for variable names:
» first character must be a letter

> other characters must be letters, numbers, or underscores (_).
> variable names are case sensitive: myVar is different from myvar.

» Built-in variables (don't assign to these names):
pi stands for 7 = 3.1415926....

ans stores the last unassigned value.

Inf stands for positive infinity.

NaN stands for “not a number” (e.g. 0/0).

v

vvyy
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Vectors, Matrices, and Arrays

A array is a variable that can hold multiple values at the same
time.

v

The most common type of array is a matrix, which is a
two-dimensional rectangular array.

» A vector is a one-dimensional rectangular array.

v

There are also multidimensional arrays that have more than two
dimensions.

Sometimes we refer to plain everyday numbers as scalars.

Dr. Pendergrass (H-SC) MATLAB Tutorial
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Creating Vectors

MATLAB Tutorial

» Create a vector by typing entries within square brackets:
>>myVec = [-1 3 pi 2.7183]

myVec =
-1.0000 3.0000 3.1416 2.7183 it
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Creating Vectors

MATLAB Tutorial

» There's a special syntax to create a vector of evenly-spaced
entries:

>> myArray = [0 : 2 : 10]

myArray = xf:v :Ies And
0 2 4 6 8 10

» The general syntax for this is

[startValue : skipValue : endValuel
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Referencing Vector Entries

MATLAB Tutorial

» Reference individual entries in a vector by their position:
>> myArray (1)

ans =

O Variables And
Arrays

>> myArray(3)

ans =
4
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Creating Matrices

MATLAB Tutorial

» Similarly you can create a matrix by typing in the entries
individually. Use a semicolon (;) for the row separator.

>> myMatrix = [1 2 3; 4 5 6]

myMatrix = Variables And
Arrays

1 2
4 5

» This is a 2 X 3 matrix: 2 rows, 3 columns.
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Referencing Matrix Entries

MATLAB Tutorial

» Again, you reference individual entries in a matrix by their
position, first the row number, then the column number:

>> myMatrix(1,3)

ans = Variables And
Arrays

>> myMatrix(2,1)

ans =
4
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Matrix Creation Commands

MATLAB Tutorial

» You can create a matrix of all zeros using the zeros command.
For example, to create a 2 x 4 zero matrix, use

>>M = zeros(2,4)

M = Variables And
Arrays

» The first argument is the number of rows, the second is the
number of columns.

» There is a similar command called ones.

Dr. Pendergrass (H-SC) MATLAB Tutorial Fall 2012



Creating Random Matrices

MATLAB Tutorial

» The rand command creates a matrix whose entries are random
numbers uniformly distributed on [0, 1]:

>>rM = rand(3,2)

M =
0.8147 0.9134
0.9058 0.6324
0.1270 0.0975

Variables And
Arrays

» There is a similar command called randn. It creates matrices
whose entries have the standard normal distribution.

» There's another command called randi. It creates matrices
whose entries are random integers.

» For more info consult the Help Browser.
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Row and Column Vectors

MATLAB Tutorial

» Notice that a vector is just a matrix with only one row; i.e. a
1 x n matrix. Sometimes we call these row vectors.

» A n x 1 matrix (i.e. just one column) is called a column vector.

>> colVec = randn(3, 1) Variables And

Arrays

colVec =
-0.4336
0.3426
3.5784

» note: MATLAB distinguishes between row and column vectors!

» note: The transpose operator (.") converts row vectors to
column vectors and vice versa.
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Operations On Arrays

MATLAB Tutorial

+, -, %, /, and " are defined for array variables, but only in certain
cases:

Variables And
Arrays
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Operations On Arrays

MATLAB Tutorial

+, -, %, /, and " are defined for array variables, but only in certain
cases:

> A+B and A-B are defined so along as A and B are the same size
(same number of rows and columns). In this case the sum or
difference is computed entrywise:

GGG )

Variables And
Arrays
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Operations On Arrays

MATLAB Tutorial

+, -, %, /, and " are defined for array variables, but only in certain
cases:

> A+B and A-B are defined so along as A and B are the same size
(same number of rows and columns). In this case the sum or
difference is computed entrywise:

1 2 5 6 6 8
_|._ frng
3 4 7 8 10 12
» The definitions of A*B, A/B, and A"n come from the

mathematical field of Linear Algebra. We do not need them at
present.

Variables And
Arrays
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Vectorized Operations On Arrays

MATLAB Tutorial

MATLAB does define an entrywise product (.*), entrywise quotient
(./), and entrywise exponentiation (.").

Variables And
Arrays
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Vectorized Operations On Arrays

MATLAB Tutorial

MATLAB does define an entrywise product (.*), entrywise quotient
(./), and entrywise exponentiation (.").

» A.*B and A./B compute the entrywise product and quotient of
A and B. A and B must be of the same size.

(o) )=o)

Variables And
Arrays
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Vectorized Operations On Arrays

MATLAB Tutorial

MATLAB does define an entrywise product (.*), entrywise quotient
(./), and entrywise exponentiation (.").

» A.*B and A./B compute the entrywise product and quotient of
A and B. A and B must be of the same size.

1 2 5 6 5 12
Lk =
3 4 7 8 21 32
» A."n raises each entry of A to the nt" power:

(3) (e a)

Variables And
Arrays
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Vectorized Operations On Arrays

MATLAB Tutorial

Note: With the exception of exponentiation, these vectorized
operations require the variables to be the same size. There is one
exception to this: when one of the variables is a scalar (i.e. ordinary
number)

Variables And
Arrays
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Vectorized Operations On Arrays

MATLAB Tutorial

Note: With the exception of exponentiation, these vectorized
operations require the variables to be the same size. There is one
exception to this: when one of the variables is a scalar (i.e. ordinary
number)

> 3 + A adds three to every entry of A. Similarly A - 3 subtracts Variabls And
three from every entry of A. R
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Vectorized Operations On Arrays

MATLAB Tutorial

Note: With the exception of exponentiation, these vectorized
operations require the variables to be the same size. There is one
exception to this: when one of the variables is a scalar (i.e. ordinary
number)

> 3 + A adds three to every entry of A. Similarly A - 3 subtracts Variabls And
three from every entry of A. R

> 4 * A multiplies every entry of A by four. Similarly A / 4
divides every entry of A by four.
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Vectorized Operations On Arrays

MATLAB Tutorial

Note: With the exception of exponentiation, these vectorized
operations require the variables to be the same size. There is one
exception to this: when one of the variables is a scalar (i.e. ordinary
number)

> 3 + A adds three to every entry of A. Similarly A - 3 subtracts Variabls And
three from every entry of A. R

> 4 * A multiplies every entry of A by four. Similarly A / 4
divides every entry of A by four.

» 2 .~ A computes powers of two using the entries of A.

>2 .~ [1 2 3 4]

ans =
2.0000

4.0000 8.0000 16.0000
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Built-In Functions Are Vectorized

MATLAB Tutorial

MATLAB's built-in functions are vectorized. If you give them an array
as input, the function will be applied to each entry in the array.

>v =1[149 16];

>> sqrt (v) Variables And

Arrays
ans =
1.0000

2.0000  3.0000 4.0000
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Example

MATLAB Tutorial

Vectorized Operations

1 _
Compute T2 where x =

Variables And
Arrays
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Example

MATLAB Tutorial

Vectorized Operations

1
Compute T2 where x

>>x = [-3 : 3]

Variables And
Arrays

-3.0000 -2.0000 -1.0000 0.0000 1.0000 2.0000 3.0000
>y=1./0+x.72)

y =

0.1000 0.2000 0.5000 1.0000 0.5000 0.2000 0.1000
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Practice

MATLAB Tutorial

What do the following MATLAB commands do?

1. [1 : 99]
2. varl = [0 : 5 : 200];

Variables And
3. var2 = [10 : -1 : 1] Rvirg

4

Use the Help Browser to look up the randi command. Use randi to
create a 3 x 5 array of random integers, with all entries between 1
and 100. What is the position (row number, column number) of the
maximum entry in your array?
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Practice

MATLAB Tutorial

Write a MATLAB command to

1. make a row vector containing the odd numbers from 1 to 37.

2. make a 3 X 4 matrix containing all 1's.

Variables And
Arrays

3. make a column vector containing five random integers, each
between 1 and 6.

Practice 1.8

In three lines of MATLAB code, create two random 3 x 3 arrays, and
compute the entrywise product of them. Use sprintf to display the
(3,2) entry to the command window.

| A

Practice 1.9

| A

In a single line of MATLAB code compute the cube roots of the even
integers between 2 and 20 inclusive.

Dr. Pendergrass (H-SC) MATLAB Tutorial Fall 2012 58 / 74



Outline

'LAB Tutorial

Basic Plotting

© Basic Plotting
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Bar Plots Of Vectors

MATLAB Tutorial

» The function bar makes a bar plot of a vector.

>> v = randn(1,5);
>> bar(v);

) Figure 1

Ele Edt Vew Insert Toos Deskiop Window Help B

NEES KRRV DEL- (0B nO
Basic Plotting
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Stem Plots Of Vectors

» The function stem makes a

>> v = randn(1,5);

>> stem(v);

) Figure 1

Ele Edt Vew Insert Toos Deskiop Window Help

“stem plot” of a vector.

NEds kR 09EL- G/ 08 a0

Dr. Pendergrass (H-SC)
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Function Plotting

MATLAB Tutorial

» To plot a function, put the z-values in one array, the y-values in
another array, and use the plot command.

>>xVals = [0 : 0.1 : 4*pil;
>> yVals = sin(xVals);
>> plot(xVals,yVals);

Basic Plotting

Flo Edt von beort look Destop Sindw tb
DEde WS UDEL- 3 08/ =D
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Function Plotting

MATLAB Tutorial

> Use a “format string” to change the color of the plot. Let's redo
the previous plot in red.

>> xVals [0 : 0.1 : 4x%pi];
>> yVals = sin(xVals);

>> plot(xVals,yVals, ’r’);

Basic Plotting

Flo Edt von beort look Destop Sindw tb
DEde WS UDEL- 3 08/ =D
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Function Plotting

MATLAB Tutorial

» There is a host of commands for adding titles, axis labels,
legends, and other decorations to a graph. Here's a small sample
of the possibilities:

>> xVals [0 : 0.1 : 4xpil;

>> yVals = sin(xVals);

>> plot(xVals,yVals);

>> x1im([0,4%pil);

>> ylim([-1.1,1.11);

>> xlabel (’seconds’) ;

>> ylabel (’flow (liters/min)’);

>> title(’Flow Rate vs. Time’);

Basic Plotting

» This gives us...
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Function Plotting

MATLAB Tutorial

) Figure 1
File Edit View Insert Tools Desktop Window Help

FEEI R L A EIT)

Flow Rate vs. Time

Basic Plotting

seconds

» You can also use the controls on the figure's menu and toolbar
to edit the graph.

» Play around with these commands, and explore the possibilities...
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Example

MATLAB Tutorial

Vectorizing In Plots
Plot y = sin(z)/z for z € [—20, 20].

Basic Plotting
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Example

Vectorizing In Plots
Plot y = sin(z)/z for z € [—20, 20].

>>x = [-20 : 0.1 : 20];
>>y sin(x) ./ x; Y% note vectorized arithmetic

>> plot(x,y)

Dr. Pendergrass (H-SC) MATLAB Tutorial
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Example

MATLAB Tutorial

Vectorizing In Plots
Plot y = sin(z)/z for z € [—20, 20].

>>x = [-20 : 0.1 : 20];
>>y = sin(x) ./ x; ' note vectorized arithmetic

Basic Plotti
>> plot(x,y) asic Plotting

e £ Sew et Ik Desop indon b m,

[Dode b RRUBRL- Q0B =D
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Practice

MATLAB Tutorial

Practice 1.10

Use the Help Browser to look up the randi command. Use randi to
create a 1 x 20 column vector of random integers, with all entries
between 1 and 10. Make a stem plot of this vector.

Practice 1.11

Plot y = e” for x between —1 and 1. Label your axes, and provide a
title for your plot.

| A

Basic Plotting

Practice 1.12

| A

Plot y = 1_+f(m) for = between —30 and 30. Label your axes, and
provide a title for your plot.
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MATLAB Tutorial

Saving Your
Work

@ Saving Your Work
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The save And 1load Commands

Use the save command to save workspace variables to the current
directory:

> Save all workspace variables to the file myFile.mat in the
current directory:

>> save myFile;
note: MATLAB automatically adds the .mat extension.
> Save only the variables %, y, and z to myFile.mat:

>> save myFile x y z;

The load command loads these variables to the workspace:

>> load myFile;

Dr. Pendergrass (H-SC) MATLAB Tutorial
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Saving MATLAB Figures

MATLAB Tutorial

Saving figures as .fig files enables you to reload them later without
having to regenerate all the data and decorations.

) Figure 1
Bl Edit tiew skiopWindow el >

DNEde | | RXODEL- (S |0EH e

Saving Your
Work
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Saving MATLAB Figures

MATLAB Tutorial

Saving figures as .fig files enables you to reload them later without
having to regenerate all the data and decorations.

L8 Edit View Insert Tools Desktop Window Help M
T PRI
j cono

Close. crktw
Ctres

Preferences. . '. ‘ 80
o (/
o soun % ¥ '1.9 T

Saving Your
Work

Prin. crivp
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Saving MATLAB Figures

MATLAB Tutorial

Saving figures as .fig files enables you to reload them later without
having to regenerate all the data and decorations.

Savein: | 5 MATLAB - ok B~
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Saving MATLAB Figures

MATLAB Tutorial

Saving figures as .fig files enables you to reload them later without
having to regenerate all the data and decorations.
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Saving Your
Work

You can also save figures in standard graphics formats, like .png,
.jpg, etc. (.png is recommended.)
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Practice

MATLAB Tutorial

Practice 1.13

Create variables xt =3, y = [10 : -1 : 1], and

z = ’robertFrost’. Save these to a file named foo.mat in the
current folder. Look up the help on the clear command, and use it
to clear all your workspace variables. Now if you double-click the file
foo.mat from MATLAB's current folder window, what happens?

Saving Your
Work

Practice 1.14

Make an accurate plot of y = tan(z)/x for x € [—27, 27]. Save your
plot to a figure file named tan.fig. Kill the existing plot window,
then double click on tan.fig in the current folder window. What
happens?
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