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Documentation
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Window &

-} MATLAB
File Edit View Web Window Help

D& & 2@ 0 o« | % | P CurentDirsctory: | CMaTLABERSwwark

| By ctaoe | | Using Toolbox Path Cache. Tvpe "help toolbox_path_cache” for more info.

Size Bytes Class

Workspace/ |-
Current
Directory

Window
Command

%-— 9/16/04 10:31 PM — . WI ndOW
i

- 9/16/04 10:36 PM %
a=[12 3]

a=[1 2 3]

b=[1 2 3: 4

CeeGOMMand
History
Window

To get started, select "MATLAE Help” from the Help menu,

4\ Start | Ready




-} MATLAB
jle Edit Miew Web
L B @@ o

Yarkspace cur

3-- 9716704 10:31 PM —%
i

$-- 9/16/04 10036 PM —2
a=[1 2 3]

a=[1 2 3];

b=[123 456 789
%-- 9/16/04 10:54 PM —%

M-File Editor/Debugger

8l Untitled«
Edit

Eile
O

]

=

Miaw  Tewt

o B )

Debug  Breakpoints

& # f,

Weh Window Help

EI

4 MATLAB
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help

- Ed YH0 Het 8™
lookfor

- MO0 2HE
who/whos

— B2=01 CH

Is

—

— List
cd
— Change Directory

clear/clear all
— Clear H=%=
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-} MATLAB
File Edit W“iew 'Web Window Help

ﬁ 7 | Currert Diredorv:!c:xMATLAElspsxwork

Cormand Wi

Using Toolbox Path Cache. Tvpe "help toolbox_path_cache” for more info.

Bytes| Llass To get started, select "MATLAB Help” from the Help menu.

>
»» help cos

Cos Cosine.
CO5(%) is the cosine of the elements of X,

Overloaded methods
help symfcos.m

EE

Warkspace Current Directory ¥ help abs

I e B3| MBS Absolute value,

$-- 9416704 10:31 PH —-% BBS(H) is the sbsolute value of the elements of ¥. When

a % is complex, ABS(X) is the complex modulus {magnitude) of
8-- 9716704 10236 PH —-X the elements of .

a=[1 & 3]
a=[1 2 3], See also SIGN, ANGLE, UNWRAP.
b=[1 23 456: 789

F-- 9/16/04 10:54 PH --% Overlcaded methods
help cos help iddata/abs.m

help sym/abs.m

help abs
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lookfor

-} MATLAB
File Edit W“iew 'Web Window Help

Cormmand 4

#» lookfor fft

Warkspace Current Directary

¥-- 9/16/04 10:31 PM
a

#-- 9/16/04 10:36 PM
a=[1 & 3]

a=[1 2 3],

b=[1 23 456: 78
¥-- 9/16/04 10:54 PH
help cos

help abs

lookfor angle
lookfor fft

4\ Start | Busy
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Expression

Variable
oHE OIS =2
A=A
2=A0 A= IN=sHOZ anscle B0 A

EX : num_student=25,A=1,a=2

I Xl= 1 by 1 matrix

=
5

J
=
[
=

e Number
- IEEE floating point standard (long)
16JH9| S A2 & 1073080 Al 10+308H R E It A
i Sot ol H°
inf. 1/00 &2 St
NaN : Not-a-Number, £2[0|et == ex) 0/0, inf-inf
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e Format

SHHO EAIE = Atel ==,
StHYUH HAEH=E =
J

—_ =
| = st -} MATLAB

File Edit Miew 'Web ‘Window Help

O = i B | 7 | Current Directary: E:F:WStud\,r'IMATLAEllwnrk

FORMAT Set output format,
A1 computations in MATLAE are done in double precision,
FORMAT may be used to switch between different output
display formats as fol lows:
FORMAT Default. Same as SHORT.
FORMAT SHORT  Scaled fixed point format with 5 digits.
FORMAT LONG  Scaled fixed point format with 15 digits,
FORMAT SHORT E Floating point format with 5 digits.
FORMAT LONG E Floating point format with 15 digits,
FORMAT SHORT G Best of fixed or floating point format with 5 digits.
FORMAT LONG G Best of fixed or floating point format with 15 digits.
FORMAT HEX Hexadecimal format
FORMAT + The symbols +, - and blank are printed
for positive, negative and zero elements,
Imaginary parts are ignored.
FORMAT BNk Fized format for dollars and cents.
FORMAT RaT tpproximation by ratio of small integers,

Spacing:
FORMAT COMPACT Suppress extra |ine—feeds.
FORMAT LOOSE  Puts the extra |ine-feeds back in.

[#istart |




Variables and Arrays
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B4

(=

DOHOIL} 20OH(,) 2 AL P2

NOIZE2(;)o2 & n=

LS 02510 HB T A

[Ex] a=[1 2 3]; — 1, 2, 3”0 M&E 1x3 #2 a0l N=
[Ex] b(1,1) = 1; — 1”0 8& bo| (1,1)0 M=

e Transpose
- (HEd

- [Ex] A’

e diag()
- main diagonalE 22
- [Ex] diag(A)
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-) MATLAB
File Edit W“iew 'Web Window Help
= | B ? | Current Diredorv:!c:xMATLAElspsxwork

Command

Using Toolbox Path Cache, Tvpe "help toolbox_path_cache” for more info.

Bytes Class

To get started, select "MATLAB Help” from the Help menu.
B! double array

8! double array

Warkspace Current Directary

[ Carrrmmane. H

a(1,13=1

a=[1 2 3]

clear all

F-- 9416704 1147 P -3
a=[1 2 3]

%~ 971604 11:51 PH —%
a=[1 & 3]

8- 9416704 11:52 P -3
a=[1 2 3]

b=[1 23 456 7849]
B-— 9417704 12:03 M -3
a=1

o= 9717704 12:03 AW X
a=1

b=1;

4 Start
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-} MATLAB
File Edit W“iew 'Web Window Help

=" S0 o | 8§ 7 | Currert Directory: | CoMATLABEpStwork

ﬁg;._m ol Cormrmand Wi

Y Stade | | Using Toolbow Path Cache. Twpe “help toolbox_path_cache” for mare info.

Size Bytes Class
|1><3 2-'.1| double array

| 343 '?2| double array i
o

== oa=[1 2 3]

To get started, select "MATLAB Help” from the Help menu.

5

Workspace  Current Directary 2 be[1 23 456 789]

help cos

help abs

lookfor angle

lookfor fft

help format

a(1,13=1

a=[1 & 3]

clear all

3 9416704 11:47 PH —2%
a=[1 & 3]

£— 9416704 11:51 PY —%
a=[1 & 3]

$— 9/16/04 11:52 P —%
a=[1 & 3]

b=[1 23 456 789]

4 Start
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File Edit W“iew 'Web Window Help

who/whos

= | B ? | Current Diredorv:!c:xMATLAElspsxwork

Command

Bytes Class

To get started, select "MATLAB Help” from the Help menu.

24| double array

72| double array

== oa=[1 23]

Warkspace Current Directary

| Carimanid Histary
2 09417/04 2:43 PY X
a=[1 2 3; 4 5 6]
k=length(a,1)

£-- 9417704 244 M -3
a=[1 2 3; 4 5 6]
k=1engthia)

whos(a)

whaia)

wha

whos

$— 941704 2:52 PH %
a=[1 2 3]

b=[1 23 456: 789]
who

whos

== who

Your warishles are:

=> whos

Mame Bytes Class

24 double array
%3 72 double array

Grand total is 12 elements using 96 bytes

4\ Start
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File Edit Wiew Weh

Window:

™ 2} Array Editor: a
File Edit Miew 'Web Window Help

Mumeric fnrmat:|shnrtG q |

4 MATLAB

Workspace Currant Dirg

2 09417/04 2:43 PY X
a=[1 2 3; 4 5 6]
k=length(a,1)

£-- 9417704 244 M -3
a=[1 2 3; 4 5 6]
k=1engthia)

whos(a)

whaia)

wha

whos

$— 941704 2:52 PH %
a=[1 2 3]

b=[1 23 456: 789]
who

whos

24 double array
%3 72 double array

Grand total is 12 elements using 96 bytes

=8

4 Start
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Subscript

O% ,2 ZAl, BXt= 126 AIZE
- Ex) A(2,1) : AQ 28 1Zol A4

e . operator
Ex) 1:4 > 1234
Ex) 5:-2:1 > 531
Ex) A(2,:) > AS| 23t
Ex) A(:/1) > Aol 1<

e size, length

- 4o I8 20
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-) MATLAB
File Edit W“iew 'Web Window Help
= | B ? | Current Diredorv:!c:xMATLAElspsxwork

Command

Using Toolbox Path Cache, Tvpe "help toolbox_path_cache” for more info.

Bytes| Llass To get started, select "MATLAB Help” from the Help menu.

'?2| double array

8! double array i
o

=>a=[123 466, 7819]

Warkspace Current Directary

a=[1 2 3]

- 9716404 11:52 PM —3
a=[1 2 3]

b=[1 23 4566 7849]
8= 971704 12:03 AW -3
a=1

== 9717704 12:03 AW X
a=1

b=1:

B= 9717704 1259 AW %
a=[1 23 456G 7819]
b=a(1.2)

B 941704 1:00 AW --X
a=[1 23, 466 7849]
b=a(1.2)

4 Start
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-) MATLAB
File Edit W“iew 'Web Window Help
= | B ? | Current Diredorv:!c:xMATLAElspsxwork

Command

=
= cmald, 1]

Bytes Class

T2\ double array

24| double array

24| double array

32| double array

48! double array

=xod=al:,3)

Warkspace Current Directary

941704 12:03 AW —-%
a=1
b=1:
E-— 941704 12:59 A —-%
a=[1 23 456 7819]
b=a(1,2)
- 917404 1000 A =%
a=[1 23 466 7849]
b=a(1,2)
E— 9417404 1:09 AN —%
a=[1 23 456 7849]
c=a(2,!)
d=a(:,3)
e=a(2:3,1:2)
f=a(2:3.0)

4 Start
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-} MATLAB
File Edit W“iew 'Web Window Help

=" S0 o | 8§ 7 | Currert Directory: | CoMATLABEpStwork

ﬁg;._m ol Cormrmand Wi

Y Stade | | Using Toolbow Path Cache. Twpe “help toolbox_path_cache” for mare info.

Size Bytes Class
|1><-'.1 32| double array

|
|1><1U 80| double array i
= clear all

= ox=1:10

To get started, select "MATLAB Help” from the Help menu.

Warkspace Current Directary

a=[1 23 456 789]
b=a(1.2)

F-- 9417704 1:00 AM X
a=[1 23 456 789]
b=a(1.2)

B-— 9417704 1:09 AM X
a=[1 23 456 789]
c=ald, 1)

d=a(:.3)

e=a(2:3,1:2)

f=a(2:3,:)

- 9407704 146 A -3
clear all

#=1:10

k=-R.3:5

4 Start
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-} MATLAB
File Edit W“iew 'Web Window Help

O 5 S0 o | 8§ 7 | Currert Directory: | CoMATLABEpStwork
W kspace

Bytes Class

43| double array
double array

double array

double array

G
il
8| double array
il
il

double array

Warkspace Current Directary

| Cammarid H

c=a(2, )

d=al:.3)

e=a(2:3,1:2)

f=a{2:3,1)

£ 941704 1046 AW X
clear all

w=1:10

k=-5:3:5

3 9417704 2:21 PM %
clear all

a=[1 2 3; 45 6]
b=size(a)

[mn]=sizefa)
c=sizela, 1)

d=size(a.2)

4 Start
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-} MATLAB
File Edit W“iew 'Web Window Help

O 5 S0 o | 8§ 7 | Currert Directory: | CoMATLABEpStwork

ﬁg;._m ol Cormrmand Wi

Using Toolbox Path Cache, Tvpe "help toolbox_path_cache” for more info.

Bt tlass To get started, select "MATLAR Help™ from the Help menu.,

dB! double array
B!dnuble array ==oa=[] 24 45 6]

Warkspace Current Directary

| Cammarid H

w=1:10

k=-5:3:5

F-- 9417704 2:21 PM X
clear all

a=[1 2 3; 4 5 6]
b=gizela)

[m n]=sizefa)
c=sizela, 1)

d=gizela.2)

32— 941704 2043 PH %
a=[1 2 3; 45 6]
k=length(a.1)

F-- 9417704 2:44 PM X
a=[1 & 3; 45 6]
k=lenathia)

4 Start
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MATLAB as a Calculator

4 MATIAB



4 MATIAB

Ab

8]
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)
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Operator
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Matlab

AL
_I_/%I

()

AN

Complex conjugate
transpose

H &b A
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-) MATLAB
File Edit W“iew 'Web Window Help
= | B ? | Current Diredorv:!c:xMATLAElspsxwork

Command

To get started, select "MATLAE Help” from the Help menu.

Butes Class = clear all
32| double array ==ou=[1 2003 4]
32| double array

32| double array

Warkspace Current Directary

whos(a) k Er ZEAy
whaola)
wha

whos

$— 9/17/04 2:52 PM %
a=[1 2 3]

b=[1 23 4566 789]
who

whos

B= 9717704 336 PM —%
clear al

w=[1 2, 3 4]

w=[5 6 7 8]

=y

Z2=R-Y

4\ Start
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-) MATLAB
File Edit W“iew 'Web Window Help
= | B ? | Current Diredorv:!c:xMATLAElspsxwork

Command

To get started, select "MATLAB Help” from the Help menu.

Bytes Class

32| double array ==ou=[1 2003 4]
32| double array
32| double array

32| double array

Warkspace Current Directary

Histary |
b=[123 456 7849 | Fe———
wha
whos
- 917704 3136 P —X
clear all 19 2
we[1 2: 3 4] 43 50
y=[5 B; 7 8]

e X QHOf| LS 20|2I( LX)

Z=E-Y

- —
z element =4
S /1708 349 PH —%
w1 2 3 4] @ ;g
y=[5 6: 7 8]
ZEHEY
k=,

4 Start
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-} MATLAB
File Edit W“iew 'Web Window Help

= | B ? | Current Diredorv:!c:xMATLAElspsxwork

Bytes Class
dBldnubIe array
43 double array

32| double array

*r Z=ah
777 Error using ==»
Warkspace Current Directary Imner matrix dinensions must agree.

F L == h=h’
a=b

b=[4 5 6 78 9]
z=a+h

z=a/b

b

b=b’

z=a+h

z=a.+b

§-- 9417704 B:03 PM X
clear al

a=[1 2 3; 45 6]

b=[5 6 7 8 9 10]

z=a+h

b=b’

z=a+h

4\ Start
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-4 MATLAB
File Edit Yiew MWeb Window Help

| B 2  CurentDirectory. CAMATLABEpStvork

Conmrmand Windows

To get started, select "MATLAB Help” from the Help memu,

Bytes Class SRR
32| double array =
32| double array =eoa=[1 2 3 4]

32| double array

Warkspace Current Directory

o

2-- 9419/04 3:06 AW --X A~
a=[12 3 45 A]

help fft

- 972004 1013 AW R
clear all

a=[12: 3 4]

b=[5 6: 7 8]

c=a/h

B-— 9720704 1:19 &M —3
clear all

a=g

b=4

c—alh

3.0000  -2.0000
2.0000  -1.0000
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eye
- A ex) eye(3)
ones
- 12 WYX ex) ones(3), ones(1,2)
Zeros
- 02 =z MAX ex) zeros(3), zeros(1,2)
rand / randn

— Uniform / Normal randomzk ex) rand(3), randn(2,4)
det

- determinant ex) det(A)

inv

ex) inv(A)

ex) triu(A), tril(A)
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-} MATLAB =1
File Edit Yiew MWeb Window Help

|

OE & @ | % | ? CurentDirectory CMATLABGRSwork

w‘@c.risp:w_a ] [ I:':l m rl-larllj l'u"'u"l rlljl:l":"'-"
o | B | By stas [aas | B2
———— o
¥
HHa 2z 32| double array == clear all

HHb %3 24| double array b [_Cl-%?'l @aa:', ( ) —j:— |- — 3OHEEF|
e 2 4] dubte arre [ex] eye(2) -> 2 by 2

Hame Size Bytes Clags

VWarkspace Current Directory 1 E E&I‘ iH -C,)—_l &

a=2

b=4

c=a/h

g-— 9720704 1:27 AW 3
clear all
a=[1 2: 3 4]
b=[5 E: 7 8]
c=a/b

clear all
a=eve(?)
b=ones(1,3)
c=zerosie,3)

[#sian)




Save: Mat Files

save
Save workspace variables to file

Syntax

save({fil=nams)

gave(filename, variables)

gave (filename, '-atruct', structName, fisldNames)
gave(filename, ..., "—-append’)

gagve(fil=nams, ..., format)

gave(filsnams, ..., VSrsion)

save fil=name

Description

save (f1lename) stores all vanables from the current workspace in a MATLAE formatted binary file (MAT-file) called f1l=name.

gave (fil=enams, variables) stores only the specified variables.

4 MATIAB
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Load : Mat Files

load
Load data from MAT-file into workspace

Syntax

logd (filenams)
load{filenams, varizbles)
logd{filenam=, '-mat', variables)

iyt I Lny

load (filenams, '-a3acii’)
load{(filenams=s, ...)
load filenams ...
Description

£ = load(filenams=) |loads the variables from a MAT-file into a structure array, or data from an ASCII file into a double-precision array.
load{filenams, variables) loads the specified variables from a MAT-file.
logd(filenams, '-mat', variakles) forces load to treat the file as a MAT-file, regardless of the extension. Specifying varisbles is optional.

lpad{filenams, '-a3cii') forces load to treat the file as an ASCII file, regardless of the extension.
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Visualization
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Plot

plot (x values, y values, ‘style-option’)

T
& o BF

y (yellow) - (solid)

m (magenta) -- (dashed)
c (cyan) : (dotted)
r (red) -. (dash-dot)
g (green) . (point)
b (blue) e (circle)
w (white) X (x-mark)
k (black) + (plus)

* (star)
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Graphs Options

figure : 2= 1&g
xlabel, ylabel : x, y= 0l
title : & M= E0|
legend : Bl
subplot : J&& =&
grid : ZAXHA

axis : TAIEY &8

clf or clear all : Clear figure
hold on, hold off : Hold current graph




Graph =5 (| - plot

J Figure No. 1

-} MATLAB
File Edit Miew Web Window Help

Mame Size Bvtes Class

double array

808 | double array

1101 ‘ a8

Workspace Current Directary

DBz o o g | ? | currentDirctory | CmaTLABERStwo

1527
clear all

a=[12: 3 4]

b=[5 6. 7 8]

c=a/b

clear all

a=eyeld)

b=ones(1,3)

c=zerns(Z, 3)

- 9/20/04 2:10 AM —3
el

plotisx,w

Command

llsing
Warnming:
Warning:
Warning:

To get

=
== oex]

=
<> plot(
=

File Edit Miew Insert Tools Window Help

DEEHE R AAs 2250

4 MATLAB

]
[E]
X

1 0 T T T T T

g+
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Graph =& (il - stem

+) MATLAB
File Edit Yiew MWeb Window Help

[ ﬁ [ ? ;Current Direc’corv:ic;,a,'r ) EiOLrE N E”E“EJ

. _ File Edit Miew Insert Tools Window Help
B ‘Stade |Bass | L i
i L O DEES NAA/ PPD

Size Bytes Clags

1=11 88| double array 10
1411 A8 double array

E!

Warkspace Current Directory

_Elear all

a=eve(?)

b=ones(1,3)

c=zeros(2, 3)

&-— 09/20/04 2710 AM --%
el

plot(x,y)

stem(x,vw)

#-- 9720704 2:44 AW -3
w=0010:

y=i

stem{x,y)

[#stn)
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3D Graphics: Functions

R2011b Documentation — MATLAB
View documentation for other releases Learn more about MATLAB

3-D Visualization

Surface and Mesh Plots Plot matrices, visualize functions of two variables, specify colormap

View Control Control the camera viewpoint, zooming, rotation, aspect ratio, set axis limits
Lighting Add and control scene lighting

Transparency Specify and control object transparency

Vaolume Visualization Visualize gridded volume data

A. Back to Top of Section

Surface and Mesh Plots

Surface and Mesh Creation Visualizing gridded and triangulated data as lines and surfaces
Domain Generation Gridding data and creating arrays
Color Operations Specifying, converting, and manipulating color spaces, colormaps, colorbars, and backgrounds

Surface and Mesh Creation
hidden Remowve hidden lines from mesh plot

meshc Plot a contour graph under mesh graph
mezhz Plot a curtain around mesh plot
pealks Example function of two variables

surface Create surface object

surfc Contour plot under a 3-D shaded surface plot
surfl Surface plot with colormap-based lighting
tetramesh Tetrahedron mesh plot

trimesh Triangular mesh plot

triplot 2-D triangular plot

trisurf Triangular surface plot
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MATLAB ZE&=

Script mode
- ™IX0l MATLAB ¥ ¥

Function mode

- 29 8= 0128, HEF 4 g8 X

— Subfunction AIE Jt=s

%= CHCH
lookfor 248 Al &
Al &= O 22 MATLAB B3 AtO|2] =& = ==




Yarkspace cur

3-- 9716704 10:31 PM —%

i

$-- 9/16/04 10036 PM —2
a=[1 2 3]

a=[1 2 3];

b=[123 456 789
%-- 9/16/04 10:54 PM —%

Eile
O

Edit
=
|

]

=

Miaw  Tewt

o B )

Debug  Breakpoints

& # f,

Weh Window Help

i >Ej

4 MATLAB

4\ Start | Ready
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4 MATLAB

2

File Edit MWiew Text Debug Breakpoints Web Window Help

D@ L Eo o | G dFf 8%

clear all

==0:0,1:10;
Y=y

-] 24

Ln 5
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-} MATLAB
File  Edit Mew Web Window Help
- ﬁ 7 éCurrent Directar

Cormrnand Windoows

iy | Stadcifjffr_______l l)sing Toolbox Path Cache. Tvpe “help toolbox_path_cache™ for more info.
Warning: Mame is nonexistent or not a directory: CHMATLABGRE#worldetri_mat|
Warning: Mame is nonexistent or not a directory: CiHMATLABGRGHworkiadapt ive_
1101 808 | double array Warning: Mame is nonexistent or not a directory: CHMATLABSRSHworkdf i1terban
1101 808 | double array

Size Butes Cla;

To get started, select "MATLAB Help™ from the Help menu,

D— M E#E M-File

YWorkspace Current Directory

Command Histary
c=a/b

- 9420704 1:27 &M %
clear all

a=[1 & 3 4]

b=[5 6 78]

c=a/b

clear all

a=evalZ)

beones(1,3)

c=zeros(2,3)

B 0720704 2010 AM X
e
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Built-in MATLAB Functions (i.e., Libraries)

« MATLAB Built-in Functions = MATLAB Libraries = MATLAB Toolboxes

MATLAB

MATLAE

MATLAR Builder EX
MATLAB Builder 1A
MATLAB Builder NE
MATLAB Coder

MATLAB Compiler

MATLAB Distributed Computing Senver|
MATLAB Report Generator
Embedded Coder

Parallel Computing Toolbox
SimBiology

SystemTest

MATLAB Toolboxes

Aerospace Toolbox
Bicinformatics Toolbox
Communications System Toolbox
Computer Vision System Toolbox
Control System Toolbox

Curve Fitting Toolbox

Data Acquisition Toolbox
Database Toolbox

Datafeed Toolbox

DSP System Toolbox
Econometrics Toolbox

EDA Simulator Link

Filter Design HOL Coder
Financial Toolbox

Financial Derivatives Toolbox
Fixed-Income Toolbox
Fixed-Point Toolbox

Fuzzy Logic Toolbox

Global Optimization Toolbox

Image Acquisition Toolbox
Image Processing Toolbox
Instrument Control Toolbox
Mapping Toolbox

Model-Based Calibration Toolbox
Mode! Predictive Control Toolbox
MNeural Metwork Toolbox

OPC Toolbox

Optimization Toolbox

Partial Differential Equation Toolbox
Phased Array System Toolbox
RF Toolbox

Robust Control Toolbox

Signal Processing Toolbox
Spreadsheet Link EX

Statistics Toolbox

Symbolic Math Toolbox

System Identification Toolbox
Vehicle Network Toolbox
Wavelet Toolbox

Simulink

Simulink

DO Qualification Kit

IEC Certification Kit
Real-Time Windows Target
SimDriveline
SimElectronics

SimEvents

SimHydraulics
SimMechanics
SimPowersystems

SimRF

Simscape

Simulink 2D Animation
Simulink Code Inspector
Simulink Coder

Simulink Control Design
Simulink Design Optimization
Simulink Design Verifier
Simulink Fixed Point
Simulink HDL Coder
Simulink PLC Coder
Simulink Report Generator
Simulink Verification and Validation
Stateflow

xPC Target




MATLAB

MATLAE
MATLAR Builder EX

MATLAB Builder 1A

MATLAB Buiider NE

MATLAB Coder

MATLAB Compiler

MATLAB Distributed Computing Senver|
MATLAB Report Generator

Embedded Coder

Parallel Computing Toolbox
SimBiology
SystemTest

Built-in MATLAB Functions (i.e., Libraries)

4 MATLAB

MATLAB

Functions:
¥ By Category

' Alphabetical DY

Handle Graphics:
® Dbject Properties

Mathematics

Data Analysis

Programming

Object-Criented Py
Graphics

3-D Visualization
GUT Development

External Interfaces

Desktop Tools and Development Environment

Data Impert and Export

Startup; Command Window, help, editing and debugging, tuning, other general functions
General and low-level file I/O, plus specific file formats, like audio, spreadsheet, HDF, images
Arrays and matrices, linear algebra, other areas of mathematics

Basic data operations, descriptive statistics, covariance and correlation, filtering and convolution,
numerical derivatives and integrals, Fourier transforms, time series analysis

Function/expression evaluation, program contral, function handles, object oriented programming,
error handling, operators, data types, dates and times, timers

Functions for working with classes and objects

Line plots, annotating graphs, specialized plots, images, printing, Handle Graphics
Surface and mesh plots, view control, lighting and transparency, volume visualization
GUIDE, programming graphical user interfaces

Interfaces to shared libraries, Java, .NET, COM and ActiveX, Web services, and serial port
devices, and C and Fortran routines

Descriptive Statistics

corrcoef
cov

max
mean
median
min
mode
std

var

Correlation coefficients
Cowvariance matrix

Largest elements in array
Awverage or mean value of array
Median value of array

Smallest elements in array

Most frequent values in array
Standard deviation

Variance




4 MATLAB

Built-in MATLAB Functions (i.e., Libraries)

MATLAB

MATLAE

MATLAR Builder EX
MATLAB Builder 1A
MATLAB Buiider NE
MATLAB Coder

MATLAB Compiler

MATLAB Distributed Computing Senver|
MATLAB Report Generator
Embedded Coder

Parallel Computing Toolbox
SimBiology

SystemTest

MATLAB

Functions:
¥ By Category

" Alphabetical List

Handle Graphics:
Object Properties

Alphabetical List

ACEB S D E B G H E I K E M

Arithmetic Operators + - /&'
Relational Operators < = == == == =
Logical Operators: Elementwise & | ~
Logical Operators: Short-circuit &2 ||
Special Characters [ ] () {}="....,;:
% | @

colon (:)

abs
accumarray
acos

acosd
acosh

acot

acotd

acoth

acsc

¥ Function Reference

N9 F G B 5 T WY MW XN ZE

Matrix and array arithmetic

Relational operations

Elementwize logical operations on arrays

Logical operations, with short-circuiting capability
Special characters

Create vectors, array subscripting, and for-loop iterators

Absolute value and complex magnitude
Construct array with accumulation
Inverse cosineg; result in radians
Inverse cosine; result in degrees
Inverse hyperbolic cosine

Inverze cotangent; result in radians
Inverse cotangent; result in degrees
Inverse hyperbolic cotangent

Inverse cosecant; result in radians
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I plot, axis, subplot, surface, figure, image,..
: help, who, save, load,..

.
=stgt=: abs, sin, cos, tan, sqrt, acos, angle, exp, gcd, lcm, real,
imag, log, log10,..

et =t BE 0
Diary file name(.out), diary on, diary off — log Ut J|=
linspace, logspace - linear, log =2+ A4
eval, feval - 2Xtg A, &+ &

echo, disp, input
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User-defined Functions

+ How to Write My Own Functions

function
Declare function
Syntax
function [outl, out?2, ...] = myfun{inl, in2, ...}
Description

function [outl, out?, ...] = myfun{inl, in2, ...} declares the function my¥fun, and its inputs and outputs. The function declaration must be the
first executable line of any MATLAE function.

Example 1

The existence of a file on disk called atat.m containing this code defines a new function called atat that calculates the mean and standard deviation of a
vector:

functicon [mean,3tdev] = atat{x)
n = length (x);

mean = sumix)/n;

gtdev = agrt{aum{ (x-mean)."*2/nj)):

Call the function, supplying two output wariables on the |eft side of the equation:

[mean atdew] = atat([l2.7 45.4 98.9 2&.8 53/1])
mean =

47,3200
atdev =

29,4085
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User-defined Functions (Cont.)

Example 2
avg is a subfunction within the file stat.m:

function [mean,3stdev] = atat? (x)

n = lengthx);

mean = avgi{x,n);

atdev = agrt(sum{{x-avgx,n))."2),/n);

functicon mean = avg({x,n)
mean = Sumix)/n;

Call the function and compare the answer with that of Example 1, above:

[mean atdewv] = atat2 ([12.7 45.4 98.9 26.6 53/171)
mean =

47.3200
atdev =

29,4085




Logical & Branch Operations

& Loops
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Operator

Operator
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Ko &3

o |f if / elseif / else

e For

Ewecute statements if condition is true

- if, elseif, end

Syntax for

if expression Execute statements specified number of times
tatem=nt
statements Syntax

glaeif expr=ssion _

sfFaftements for i1ndex = valu=s

glae
statements

end

program statements

end

e switch
— switch, otherwise, end

e while

switch /case /otherwise while
Switch among several cases based on expression Repeatedly execute statements while condition is true
Syntax Syntax
switch switch expression while =xpression
case sase_expression statements
statements end

ca3se case Exprsssion

sStatements

otherwiae
statements

end
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Advanced Topics

e Toolboxes
e Graphical User Interfaces (GUI): guide

GUI Development

Predefined Dialog Boxes Dialog boxes for error, user input, waiting, etc.

User Interface Deployment Open GUIs, create the handles structure

U=zer Interface Development Start GUIDE, manage applicatian data, get user input
Uszer Interface Objects Create GUI components

Objects from Callbacks Find object handles from within callbacks functions
GUI Utilities Mowve objects, wrap text

Program Execution Wait and resume based on user input

e Simulink
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Third-Party Products & Services

Image Systems Evaluation Toolbox (ISET): Digital Camera Simulator

Simulates image scene, capture, processing, and display

Highlights

= Database of calibrated multispectral image data
Industry-standard testtargets and image quality metrics

1 Design and analysis of scene and optical parameters
Design and analysis of pixel and sensor parameters

= |ntuitive, point-and-click graphical user interface
Cpen programming interface for proprietary algorithms

Description

The ISET Digital Camera Simulator simulates the complete digital camera reproduction pipeline. It
combines optical modeling and sensor simulation with image processing algorithms. Beginning with
calibrated multispectral scene data, the user interactively explores how changes in the scene's physical
parameters, imaging optics, sensor electronics, and image processing influence image quality.

Engineers use ISET to select, evaluate, and optimize a complete digital imaaging pipeling, including
optics, sensor companents, and image processing algorithms. Image quality tradeoffs are assessed
with the aid of many built-in metrics, such as optical modulation transfer functions (MTFs), pixel and
sensor signal-to-noise ratio (SMNR), and color tools based on international standards (CIE chromaticity
coordinates, color matching functions, CIELAB, SCIELAB, and others). ISET uses a MATLAB® graphical
userinterface to provide users with easy methods for changing and evaluating scene and system
parameters. A set of MATLAB® interface routines makes it convenient to access and replace the data at
any stage in the pipeline. The open architecture of MATLABE enables students and engineers to
access physically realistic data from the simulator and test novel hardware and algorithms.
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Model-based Design Using Matlab & Simulink




