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. = Operators

= Matrices

= Plotting

= M-files

= Flow control
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>> xX=6%*5

30
>> y=17/5;
>> 'y

3.4000
>> Z=X+y

33.4000
>> who

Your variables are:

X Yy Z
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>> x=6*5;y=17/5; z=x+y
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>>who &
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sin-ix = NaN

Imaginary unit
Not-a-Number

0.0,
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>>y=x"0.5;
>>y=x"(1/2);

y:\/; <==) >>y=sqrt (x) ;
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>>case 34=6.45;
>>case34=6.45;
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>>p =
- >> p
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. >> a
. >> A

4;
10;

E >> clear a
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stateflow’sfdemos
stateflow\coder

Stateflow demonstrations and samples.
(No table of contents file)

controlhcontrol - Control System Toolbox.

controlyctrlouis - Control Systen Toolbox -- GUI support functions.
controlictrlobsolete - Control Systen Toolbox -- obsolete commands.
controlboctrlutil - (No table of contents file)
controlhctrldemos - Control System Toolbox -- Demos.
mutools’connands - Mu-Analysis and Synthesis Toolbox.
matoolsysubs - Mu-Analysis and 3ynthesis Toolbox.
toolhoxrobust - FRobust Control Toolhox.

toolboxtsb2sl - BB25L (conwverts SystemBuild to Simulink)
signalyaignal - &ignal Processing Toolbox.

simmal’ fdatoologui - Filter Design & &nalysis Tool (GUI)
signalisptooloui - Sigmal Processing Toolbox GUI
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>» help
HELP topicsa:
natlab’general - General purpose commands.
natlabyops - Operators asnd special characters.
watlah’ laneg - Prograwming language constructs.
matlableluat - Elementary matrices and matrix manipulation.
unatlabyelfun - Elementary math functions. 4
matlabyspeciun - &pecialized math functions. .
natlabtmatfun - Matrix functions - mumerical linear algebra.
natlabidatafun - Data analysis and Fourier transforms. v
matlablaudio - Audio support.
natlabipolyfun - Interpolation and polynonials.
natlahh funfun - Function functions and ODE solwers.
natlab’ sparfun - J&parse matrices. > > e
matlahh graphad - Two dimensional graphs.
natlabhgraph3d - Three dimensional graphs.
matlahyspecyraph - &pecialized graphs.
matlablgraphics - Handle Graphics. s Lo ]
— natlab\uitools - Graphical user interface tools. : : ‘ M
natlablstrfun - Character strings.
matlabyiofun - File input/output. o
matlabytimefun - Time and dates.
* natlab'datatypes - Data types and structures. £
] natlahywerctrl - Wersion control. IS
natlablwinfun - Windows Operating System Interface Files (DDE/Actiweld) J
natlab'demos - Examples and demonstrations. j j f j
U) toolboxylocal - Preferences.
LS. simulinkhsimulink - Simulink
O simulink‘\blocks - Simulink block library.
simalink’ simdemos - Simulink 4 demonstrations and samples.
CG simdemosyaerospace -  Simulink: Aerospace model demonstrations and samples. M atl ab
sindemostautonotive - Simulink: Automotive model demonstrations and samples.
S simdemostsinfeatures - Simulink: Feature demonstrations and samples.
G.) simdemost simgeneral - Simulink: General model demonstrations and samples.
Q sindemos’ simnew - Simulink: New features model demonstrations and samples.
simalink' dee - Differential Eqmation Editor
O stateflowystateflow - (No table of contents file)
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File Edit View Web Window Help

O & B2 e oo | 8| 2 | curent Directory: | CAMATLABEpSP work v|E]

Currernt O [

|C:\MATLkBsp5pl\work V|B| EF' 4 Using Toolbox Path Cache. Type "help toolbox_path_cache” for more infa.

&ll Files File Type Last I To get started, select "MATLAE Help” from the Help menu. > > | | e lp S q l I
[E@bockgraph.n M-file 28-0ct-

[ dplotcheck.asv AV File 07-Fep| |>> Belp st

labSplot,check.m M-file 07-Feb SOURT Seuare root.

SORT(X) is the square root of the elements of X, Complex
results are produced if ¥ is not positiwe.

See also S0RTM.

Overloaded methods
help sym/sqrt.m

el

Fr

S ¥

| Workspace | Current Directory I

find{fr=0) ~

square root
:j::inspace(—lﬂ,lﬂ,éll] function help

V8]
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)
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dplaotcheck

labh3plotcheck

lookfor radian

t-— 3/E5/05 11:23 AM --%

help sgrt v
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File Edit Wiew 'Web ‘Window Help
D & e e

7 ‘ Currert Directory: IC WATLABGRT work j J

| HY Stade [Baze -I

|Siza I

L) (S

C:\MATLABGplYwork hd J‘

4 g8yl alasiil

Help
File Edit Wiew Go ‘Web Window Help

M=

Help MNavigatar x|

cF ‘ L] .

all files [File Type  [Last Mod Mﬂj h e I
[ chirp.mat MAT-file 11-Jun-2
[ getwavinfo.m H-file 11-Jun-2 e
@ ryxpsoumd.n H-file 11-Tun-z . IS
EBphi_command.n H-file 26-hpr-2|| 4 ‘)A‘}‘ (-}G JJ ‘
@B maesn1.m M-file 08-Apr-2 " -~
@ readiavE. u H-file 11-Jun-2 i

START. WAY 11-fun-2 - M
@ restsoumd.u H-file 11-Jun-2 n at a
[@B TheodorsensFunc. .. M-file 14-apr-z i
Eunticled.n H-file 13-ipr2|[ GumwmsssssssEEEEsEsEEEEEEEEEEEEEs
Emritledz.u H-file 22-Feb-2
X462AeroDa\:a.m H-file 04-Jun-2
[Bzeroout.n H-file 22-Feh-2
4] | L) Ll
Ready
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Lodl 2008

Product fiter: (& Al  Selected  Select

Conterts | Indlex | Search | Farvorites |

J—Q Release Motes for Release 12.1
oo Installation

w—ofl MATLAB

sl Sirnulink

+—o Control System Toolhox

}Q Mu-Analysis and Synthesis Toolbox
#—dl Robust Control Toolbox

J—Q Signal Processing Toolbox
+— Symbolic Math Toolhox

]—Q System Identification Toolbox
—@ Support and Web Services

4 | ]

vy | & ‘Flnd\npsga ﬂl

| MATLAB Ralzase 12

;I Add to Favorites I

Begin Here

Release 12.1

¥ What's New

& Release Notes describe new features, new praducts, and important bug fixes
The Release Notes are available as a printable versian in PDF farmat.
& The MATLAB deskion is MATLAB's new development environment.

[¥ Product Documentation and Demos

& MATLAB Documentation provides complete information abhout using MATLAB

& The Launch Pad in the deskiop provides access to demos, tools, and
daocumentation for all your products,

& MATLAB Demos enables you to run demonstrations of MATLAB's features

[ Using the Help Browser
Use the Help Navigator tabs to locate information in different ways.

& Contents - browse through topics in an expandable "tree view”
& |ndex - find topics using keywords
& Search - search the documentation. There are four search types available:
< Full Text - perform a full-text search of the documentation
< Document Titles - search for word(s) in documentation section titles
< Function Name - see reference descriptions of functions
< Online Knowledge Base - search the Technical Support Knowledge Base

Getting Help provides complete instructions for using the help system.

@ive Us Your Feedbadk

Ready
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Arrays <UL

>> A=[6 5; 3 4]

A=
6 5
3 4
>> B=[1 2 3 4]
B=
12 3 4
>> C=[4 8
7 5];
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= Matrix (m x n) - a set of numbers
arranged in rows (m) and columns (n)
= Scalar: 1 x 1 matrix

= Row Vector: 1 x n matrix

= Column Vector: m x 1 matrix

A=[527] B=[5.02 -23 7.21]
1 3 -2 5
D= -2 4 32 95

05 -1 72 -2

MATLAB treat variables as “matrlce} ;
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T i
14 5 6 C=|6 7
8 9

Z by el

da.aua - - . .
g >>D=A+BR; wir e . w
31 >>D=A-B: c_m\ﬁjs..a.d\ UJSJ U‘
- >>D=A*C;} L il pheaal sy e;aj\ Y e
o >>D=C*A; el wis :
d  >>D=A.*B; " Sl shaall 0yl »
= Uad Gobed a2 Y
N REN RPN
>>D=A*B;
>>D=B*A;

>>D=A.*C;
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>> C=A\B; c-A1B

>> C=B/A; C— BA_l
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>>C=A'; C=AT

1 2 3
A —
i

>>B=A';
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Inv()&det()
Eig() =
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Arrays <UL

o2 4ad 100 (0 5 b Bust A Llnspace(a;\b)
b= eleilsa o

uA e dad N (0 b i A g Linspace(a,b,n) =

b-eldisa

- r=(b-a)/(N-1) bl dnla 40 sia JSES 81 gall 28]

‘e =

= >>x=linspace(1,10,5)

X=
1 3.25 5.5 7.57 10



A_J\ﬂ“ d\< Y‘ d} ‘\J‘ JAAS\ d.u.\j‘ j\ MM\ A J.uuﬂ u
5 a bl dxe gsaac) 2 d & ux d=size(a) =
Ne N Ay a sk 2 m 4w [M n]=size(a) =

)

Arrays <UL

= >>(d=size(a)
e

= >>3=[1 2 3];

a 32ac |
‘Al =
>>a=[2 3;4 5];
>> [m n]=size(a)
m=2
n=2
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Arrays <UL

Al umy g8 g ¢ X gladill sk Length(x)*
d;\ 8% Size @\_\]\ \Adg;g L;—‘M u.u.usj\ (R GAL.:J\
Al

; Jla

= >>a=[1;2;3;4]; >>a=]];
= >>b=length(a) >>b=length(a)

b=4 b=0

: 28
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Arrays 24t

: 29

dasia Alac Oy alls n*n 48 gdina A o |\/|ag|(;(n)'
Ju;.,d\ cuj\.u.m LQJU:&\ F

== m=—magic(3) r bk w
IT]. j—

&S 1 )

3 5 7

4 o 2



M*N 48 seas A 5y zeros([m n) 5| Zeros(m,n) =

1 == zeros(3) == 7eros(2,5)
o
i
ans ans =
< O 0 O
' O O O 0O 0 0 0 O
O O O 0O 0 0 0 0




Oe M*N 48 sias A ones([m n]) s Ones(m,n) =
Slaal

3l m

o)
z]
5
o
<
<

== ones(3) == ones(4.2)
ans = ans —
1 1 1 1 1
1 1 1 } }
1 1 1
1 1
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Inv() & det()

X ‘w.)-d‘ MM‘ AREUNRTTY Det(x) .
AR

==a=[1 3.4 5], == a=[1 3.4 5];
=> inv(a) == det(a)
ans = ans —

-0.7143 0.4286 _7

0.5714 -0.1429
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:>> x=0:.1:20;

§>> y=exp (0.1%x) . *sin (x) ; Matlab @h} u\f =
§>> plot (x, V) Cth}uvA\

§>> xlabel ('Time (t) 1n Seconds')
. >> ylabel ('Response in mm') “—“JM‘ B LA’M A g ®

S>> title ('A SlmsplszltD Plot') LSl
. mpe o = . prs '4'\;..

=
el g5 =
L ghaall g Llall g 43 —
% £ Crglal) —
= ; Dsaally aSail) —

Oila gyl 22 —

| 1
0 2 4 6 B 10 12 14 16 18 20
Time (t) in Seconds
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Colors Symbols
b blue point - solid
g green o circle dotted
r red x x-mark -. dashdot
c cyan + plus -- dashed
m magenta * star
Y yellow s square
k black d diamond
v triangle (down)
A triangle (up)
triangle (left)
triangle (right)
P pentagram

b ____bexagram
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==x=0:0.1:10;
>> y=sm(X);
== plot(x,y,'1-.")
== hold on

== 7=C08(X),
== plot(x,z,'g™")
== hold off
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u Figure 1

File Edit “iew Inzert Toolz Desktop “Window Help
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0 Mate new toolbar buttons: data brushing & linked plots ﬁ Iﬂ,
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Play video
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- title L1l (O 5t ) L

= xlabel X 3 sl LS

- ylabel Y s aul TSI n
' grid )l AS0d a jal
- axils &)ﬁ\)d}d\ﬁﬂ\dﬁﬂ.
é) Dslasll
' legend A gus yall Lo ghadll clasl eua gil m
' figure A Ay ) JEsdd
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== xlabel('x")

== ylabel('y")

== fitle('sin and cos functions")
== x—0:0.1:10;

== y—s1n(x);

== plot(x,v.'r-.")

== z=cos(X),

== hold on

== plot(x.z,'c*")

== xlabel('x")

== ylabel('v")

== title('sin and cos functions’)
== hold off

== legend('sin(x)".'cos(x)")
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sin and cos tunctions
1 T T T T T T T T

0.8 ; ; F _

0.4F | { - il

U.E-. '|I ! 1 -

Plotting <ilagw

o 1 2 3 4 = =} K g 9 10
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subplot (m,

0.8

0.6

0.4

0.2

0.8

0.6

0.4

0.2

subplot(2,2,1:2)

0.1 0.2 0.3 0.4

subplot(2,2,3)

0.5

0.5

0.8

0.6

0.4

0.2

0.6

0.7 0.8 0.9

subplot(2,2,4)

0.5



Baa 5 ) seal 028U pidl a2ATL
== x—0:1 OO; L.“—‘A |
= =0 Mg
> Zz=—x."3
. N3 2
=== fignuare
== plot(x.y)
> figure
== Plot(x_ =)
=== figure
== plot(x.w)
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:M-file <ale gl 4L
oY1 8306 A >>edit filename 4Sy —
New > M-file ksl —

) e i
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:Script «ala al oY) BA8LL, dnust)
S o) aley al Y1 0335 m

test aub JEA g :

. ( - >> x=3.0; :
: -
File Edit Wiew Test Debug Breakpointz ‘Web Window n _ A . :
DEEE & =ro o @pH i >>Ey X"2; .
T Gty =
= ¥ -

y —
q 9.0
>>

M-Files <lalalf

Ready

: )A\j‘)[\ 3al4y (u.u‘ﬁ\ RN (-,3 n
o et i) i

IMatlab 884
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E function [list of outputs] = ge294( )

(¢)

. % function help

o il ah A

. program

: & ysia) Matlab) susIAs
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Command ¥ 3380
Window

>>help cmb
Test function




Flow contro| L&l asax

(32980 24E) Ak 1 4l o)

1f

1f-else

Aagall yal gY)

13 —

S al gl
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while

for

Wi —
=



- while expression if expression if expression

end end else

j end

S} Ll i 13 Lad ) J<ls¥) 2t Matlab a8
S | (expression)

L_cgz L Matlab z : «(expression) - i (e Gisill xic =

(false) E—\M e (true) P daiiy
Matlab b selsl sl o ( ) algY) m

: 50
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- if sin(0)
- 1if sin(pi)“true”

Al Adilaa 4
- a=4;
§b=5;
E C=5;

if a+b “true” 6~ :/;C‘ju\ uy
if b-c “false” € - =G3L'd\ O‘\j

lo 83l gUadl fpa 4l

“false”

:\....\h}.ﬁ\ ™ el O
== (st
< e Bl
> e S
<= sl sl e 8
= CSJ\-“.—J j\ e )-\S\
~= sl Y

dgilaidl cdlalaal

& and 39
| or 9!

Esin(pi) = 1.22e-16 ,
| while (3<=a) & (a<=bH)
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>> a=6; >> a=50;
>> 1f a<l1o0 >> if a<10
b=a/2; b=a/2;

end end

>> Db >> Db

b = 3 ??? Undefined function or variable 'b'.
>> a=6; >> a=50;
>> 1f a<1o0 >> 1f a<1o0
b=a/2; b=a/2;
else else
b=a/5; b=a/5;

end end

>> b >> b

b =3 b = 10
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>> a=1;

>> while a<b
a=a+1l

end

v¥ v O W
g b w N

>> a=10;

>> while a<b
a=a-+1l

end

>> a

a = 10

>> a=1;

>> while a<b
b=a+1l

end

O O O O O O
< O U1 B~ W DN

o0 |oop!
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end

) Leiad (i g Ay WA (fncrement) 32400 dad =
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>> for a

(res® AT [041U09 MO|H
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Min =

Max =

Round =

Cell =

Sort =




