


MATLAB 6



MATLAB MathWorks 1984

MATLAB 6 MathWorks 2000 11
MATLAB 6 MATLAB MATLAB

MATLAB MATLAB
MATLAB

MATLAB



MATLAB MathWorks 1984 MathWorks

2000 11 MATLAB 6
MathWorks MATLAB
MATLAB MATLAB
MATLAB
MATLAB
MATLAB
FORTRAN C
MATLAB MATLAB
MATLAB 6
MATLAB

MATLAB



MATLAB 6 1

A I AN SRRSO 1
0 O | I 1 O 1
0 | N I 1 N SO 2

0 R | N I I 2N PSRRI 2

12,2 M AT LA B et bbb E e b e E e b e e b e e nb e e nbe e nbeenbeenbeenteenreen 3
0 T 1 N I 1 TSR 3
O | N I 1 N PP 4

O R | N I 1 N PSSR 4

L4 2 MAT LA B e a et e e e e e e e s e e s e e steeareenreeareens 4
15 MATLAB B ettt b R e h bt b ea bt e b ea bbb eape et 7
LB e e e e e — e e e ea b e R e e ea bR e e ea b s b ettt eare et eaes 7

LG R |V = o PSPPSRI 8

I (V¥ 117N B PSP P PRSI 8

LG T V=00 7= 4 o VS 8

T S Y N I N S PR PRRURPRRPRN 8
O TSR 9

N I PP 10
P R Y N I N = PSPPI 10

220 0 USSR 10

212 MATLAB B e bbbttt e re e re e 10
22 MATLAB B bbb e b e Rt e bt e e R e e b e e nhe e bt e b e e naeenaes 13

221 MATLAB B i b e bbbt bbb bbb nre e 13

222 N I = I RSP PRR 14
2.3 N I = TSP PRSI 14
2 M AT L A B e h b b e e b b e e Rt e bt e ah e e nh e e nheenhe e b e e naeenaeas 15
P T Y N I N ST PR TR 18

20 L M AT LA B e bbbt bbbt e be b re e 18

20 2 M AT LA B bbb bbb re e 24

20T USRS 31

2 D e et E e oAbt Ee bt Ee bt bt bbbt bbb e bt et e b e nre s 32

2257 TSRS 35

2205 T TSRS R PR 36

257 PP P PRR RPN 37

22053 TSRS R PR 38
2 PRSPPI 39

220 35 PRSP 39

220 3 TSRS P R TRT 41

220G 0 USRS 42
2 PR 42



MATLAB 6

N I OSSR 43

50 OO 43
300 Nt | I L OSSR 43
00 OSSR 43

0 00 OSSR 48

G 0 OPR 49
250 OSSR 49
T2 OSSR 49
T2 PSR 50
T PSR 50

G T PR 54
G 0 50 OSSR 54

T TSR 54

G 0 T OSSR 55
3O 56
G T8 PR 56
1 T8 SRR 57
T SRR 59
G 38 1Y PR 60
30 50 PSR 60
38 OSSR 60

G 35 SRR 69
TR 00 O | = 1 OSSR 70

G S V1 | (o == OSSR 71

G0 T (o OSSR 71
3R 0 N LY o = PSR 72

G 50 PR 73
.................................................................................................................................................... 74

A e e e ee i eei—ei—ea—e i et i —eia—eaeei—eaeeate e teateaateaate e teaateeateenteenteereareenteantennreenns 74
A1 1 MATLAB e e e te e st e e n e e ateea e e areeareeareenreens 74
. 2 e e ereeeteeeseee e —ee e —ee i —eea—ee et eeeas—e e i —e e e —eeateeeaR et e o te e e te e e teeeareeeaneeennreeereeeres 75
1 S 76
S 76

2 e e eeieeieei—eieeaeei—ei—eiaeeieeaeea—eote i teateateaate e teaaae e teenteaareeteaateenteenreenreenns 77
S USSR 77
2 2 e eeeeeeineeeeeeeeeee e —ee i —eea—eeaa——eea—e e i —e e e teeanteeearaeeanteeanreeareeeres 80
2 T 82
|V A I O 83
2 84
2 85
N 88
2 O 88
R 89
20 S 90
4211 L P 92



MATLAB 6 3

A 2. 02 e e e e e E e aE e e E e e s b e e sh e e nE e e nhe e nbeenbeenbeenbeenreens 93
U U TR 96
T PSPPSRI 96
TSP PRRPPRRRIN 97
PP RPP PRSPPI 101
AL e e e e e et e h b e eh e e b e e eabe e et e bt e be et b e re e 101
TP R PRSP 101
B TP P RPN 102
A e e h et h e eh e b e e e ea b et e b et et eabe e re s 103
AAD bbb re e 105
SRS PP PRSPPI 105
S PSR PSPPI 105
PP RR PSPPI 105
T PSPPI 107
TP R PR PRR 110
SRR PR PRSPPI 111
8.1 e e e — e h e h e h e e R et R et R e e eh e e eh et R e e R et Rt e eR e e eabe et e e R ente et eare et e 111
8.2 e et et R e R et R e e eR e e R e e R et R et Rt e eR e e ehbe e et e e b en b et b e re e 114
SRS PRSPPI 119
TP P RPN 119
PP PR PP 120
TP P TP 121
S USSP PR PRSPPI 123
N I 2 PSS 124
570 USSP 124
570 0 TP 124
570 0TSSP 124
S0 50 TP 127
S0 OO PR 128
S0 5 OO P PP 129
51.6 Shell ESCAPE FUNCHION  .oeiiieeiecteese ettt e 129
5302 TSRS R TR 130
T2 USRS 131
ST TP PRSP 132
ST TR 133
ST USRS 135
ST 75 TP 135
ST 3PP 139
ST T TP 142
ST ST 142
B e e e E e Ee e Ee bt E e he e be bt bt bt e bt bt bt bt e b et e b e b re et e 143
S OO 144
S ST 146
S ST UR PRSP 146

5 T8 OO P PP PP 147



MATLAB 6

551
552
553
554
555
5.6
56.1
56.2

5.7



MATLAB 6 5

20570 0 TSP 242
2 70 TP 243
T 70 TP PP 244
070 1 TSP 245

B0 e e e e e Ee e Ee e b e bt be bt e be bt bt e bt e bt e bt e bt b b et e be et b enre e 246
2070 TSP PP 246
202U PP 247
2020 TP 248
20 OO P PRSP 252
8.8, e r e e e naeas 252

B. 7 e e e e Ee e Ee e Ee e Ee e Ee e be e b Ee e bt Ee e bt bt bt e Rt e bt bt bt b et ebe e e b e nre e 253
L3 USSR 255
.......................................................................................................................................... 256

725 SRS 256
75 0 RS PRSSRN 257

8 0TSO UR PR 257
8 0 OO PP 258
0 TP 259
8 0 ST P PR 260
8 0 TSP UR PR 260
22T 262
2 TP PRSP 262
OO U PSPPI 263
2% OO PRSP 264
£ ST U PP 266

25 USRS 269
7 35 TR 269
£ 3OO UR PR 270
£ T OO 270
£ 3 TSP PR 271
72T 272
A R o Y TP 272
TSP 273
£ TP PR 273

£ USSP 274
72 USSP 275
7025 TP 275
053U 276

7.7 =" PP 276
7.7.1 sym =0 = PRV PRRURRRRPRRRN 276
7.7.2 maple =" = PRSP 277

4= 2SSOSR 278
28 TSRS 279
.......................................................................................................................................... 280

00 OSSP P PP PP 280



MATLAB 6

811
8.12
8.1.3
8.14
8.2
821
8.2.2
8.2.3
8.24
8.2.5
8.2.6
8.3
831
8.3.2

84 ...

MATLAB



MATLAB 6

LINPACK

MATLAB

EISPACK

C Fortran

John Little John Little

® MATLAB
® MATLAB
® MATLAB
® MATLAB
® MATLAB®6
® MATLAB
1.1 MATLAB
MATLAB matrix laboratory
Cleve Moler Cleve Moler
20 70 Cleve Moler
LINPACK FORTRAN EISPACK FORTRAN
1980 NewMexico CleveMoler
EISPACK LINPACK
MATLAB MATrix LABoratory
EISPACK LINPACK Fortran
MATLAB
MATLAB Fortran
1983 Cleve Moler  Stanford MATLAB
MATLAB CleveMoler Steve Bangert
MATLAB
1984 Cleve Moler  John Little MathWorks
MATLAB 3.0 MATLAB MATLAB
MATLAB FORTRAN C
MATLAB
MATLAB
1992 MathWorks MATLAB 4.0 1993

C

MATLAB

MATLAB

MATLAB

80



2 MATLAB 6

Microsoft Windows 1994 42 4.0
1997 MATLAB 5.0
1999 MATLAB 5.3 MATLAB
2000 10 MATLAB 6.0
MathwWorks MATLAB
MATLAB “ "
MATLAB
MATLAB
MATLAB MATLAB
MATLAB
1.2 MATLAB
MATLAB
MATLAB
MATLAB
1.2.1 MATLAB
Mathworks MATLAB
1
MATLAB
2

1993 Mathworks

Maple Maple “ ” “ ” Maple
MATLAB
3
4
MATLAB Notbook MATLAB Notbook
Microsoft Word MATLAB
MATLAB Notebook MATLAB MATLAB

MATLAB Notebook
1 MATLAB
2 MATLAB



MATLAB 6

3 MATLAB
4 MATLAB
5 MATLAB
5 SIMULINK

SIMULINK  MATLAB

SIMULINK

SIMULINK

SIMULINK
Simulink Extensions Simulink
1 Simulink Accelerator

2 Red-TimeWorkshop
3 Stateflow
Blocksets
1 DSP
2 Fixed-Point
3 NonlinearControlDesign
4 Communications

Simulink

122 MATLAB

1

MATLAB

MATLAB
MATLAB  Simulink
Mathworks
Mathworks 30

2

MATLAB

MATLAB
MATLAB
3
MATLAB
MATLAB
MATLAB

Simulink Extensions

Blocksets

Notebook

MATLAB
MATLAB

MATLAB
C

MATLAB

1.3 MATLAB

MATLAB 5

1
MATLAB

MATLAB

Blocksets

MATLAB

Fortran



4 MATLAB 6

2 MATLAB
MATLAB
Bessd
3 MATLAB
MATLAB /
4
MATLAB
5 MATLAB AP
C Fortran MATLAB
Fortran MATLAB MATLAB
14 MATLAB
141 MATLAB
MATLAB

LMI Control Toolbox
Neural Network Toolbox

MATLAB
142 MATLAB
1
MATLAB Control System Toolbox
MATLAB

1
2
3
4
5
6

2

Wavelet Toolbox

sum sin cos
Fourier
MATLAB MAT
MATLAB
Wavelet Toolbox
Fuzzy Toolbox
30 MATLAB
Mathworks
MATLAB
MATLAB



MATLAB 6

[l ~N O ok W DN PR 00 N O Ol WDN PP A W DN PP

ga ~h W DN B

Fuzzyl ogicToolbox MATLAB

—_— Sugeno
SIMULINK
C
Neura NetworkTool box
BP
Hopfield Kohonen
Sigmoidal
Communication Toolbox 100

LMI Control Toolbox
LMI
GUlI LMI LMI
LMI

Image Processing Toolbox

Optimization Toolbox

150

SIMULINK



MATLAB 6

a b~ 0N -

10

A W DN PP

11

o O WODN P

12

13

S O WDN PP

14

H>

m-Analysis and Synthesis Toolbox

H¥

Partial Differential Equation Toolbox

Higher-Order Spectral Analysis Toolbox

Frequency Domain System | dentification Toolbox

Financial Toolbox

Mode Predictive Control Toolbox

MISO MIMO

Spline Toolbox
B



MATLAB 6

4
16
Statistics Toolbox
1
2
3
4
5
17
Signal Processing Toolbox
1
2
3
4 FFT
5 DCT
1.5 MATLABG
MATLAB MATLAB 6 MATLAB
MATLAB 6 MATLAB
MATLAB 6 GUI
MATLAB 6
°
MATLAB
°
[ ) LAPACK FFTW
FFT Qhull
°
[ ) 2-D
[ ) Java MATLAB Java
[ ) MATLAB
® GUI GUIDE
() Visua Studio

1.6

MATLAB Xmath Gauss
Mathematica Maple

MapleV MATLAB MahCAD
Mathematica



8 MATLAB 6

16.1 Maple
Maple Waterloo

Maple V MathCAD MATLAB Maple
2700
Maple 2700
Maple
Windows
Maple 2700
Maple  UNIX Macintosh URL
WEB Maple
1.6.2 MathCAD
MathCAD Mathsoft DOS 1.0 Windows
4.0 8.0 Maple
MathCAD MathCAD
WYSWYG
MathCAD
MathCAD Word Lotus WPS2000
Mathcad 8 IE
1.6.3 Mathmatica
Mathematica Stephen Wolfram Wolfram
Maple Maple
Mathematica C Mathematica
Mathematica Mathematica
Mathemeatica
Mathematica 3.0
EPS TIFF GIF
“ ” 7%
164 MATLAB
MATLAB Matrix Laboratory 70 Linpack  Eispack
C 80 3.0 DOS
MATLAB Windows 9X/NT OS2 Macintosh Sun

Unix Linux



MATLAB 6

MATLAB

MATLAB

MATLAB
Word

MATLAB

Editor
Word MATLAB Word
MathCAD

Maple Mathematica

MATLAB
1.7

MATLAB MATLAB
MATLABG MATLAB Maple MahCAD Mathmatica

MATLAB



10 MATLAB 6

MATLAB
MATLAB 6 MATLAB 6 MATLAB
® MATLABG
® MATLABG
® MATLABG
® MATLAB
® MATLABG
® MATLAB
2.1 MATLAB®G
211
MATLAB 6
PC MATLAB 6

o Intel Pentium Pentium Pro  Pentium Il Pentium I PC
® Microsoft Windows 95 Windows98 WindowsNT 4.0  Windows 2000
[ ) MATLAB TCP/IP
® 64MB 128 MB
° 8 256
[ ) MATLAB
[ Windows
o Windows
o Windows
o MATLAB Notebook Microsoft Word 8.0 Office 97 Office 2000

MEX
® Compagq Visua Fortran 5.0 6.1
° Visua C/C++ 5.0 6.0
® Borland C/C++5.0 5.02
® Borland C++ Builder 3.0 4.0 5.0
® |cc24 MATLAB

Adobe Acrobat Reader PDF MATLAB

= MathWorks www.mathworks.com

212 MATLABG
MATLAB MATLAB 5.3

MATLAB 6 Windows



MATLAB 6

11

MATLAB

“ Nextn
2-3

113 N 0"
Information”
113 NeXtH

Setup.exe

2-2

Windows

CDROM

“ Welcometo the MathWorks Installer”

MAT]

Copyright 1984-2000 The MathWarls, Inc.

2-1

Yelcone to The Mathorks Installer. This progran will install the HATLAR
family of products on yeur computer.

VARNING: This program is protected by copyright law and international
treaties.

Unauthorized reproduction of this program, or any portion theresf, will
result in severe civil and criminal penalties and may be prosecuted 1o the
maxinun extent possible under law.

“ Cancel”

32 “ Next”
Software License Agreement”
“« Yes'
Name” “ Comply”

Please enter your Personal License Fassvord (FLP) below, It is required
for both concurrent and stand-alonc licenses. You should have Teceived
this via e-mail or fax.

If you do not have your PLP, press the button to get it via the VYeb.

Get my PLP

Enter your FLP (you nay copy and paste the FLP here):

Help < Back | Hext > | Cancel

2-3

Customer



12

MATLAB 6

Next”

The Nath¥orks, Inc.
Softvare License Agreement

Read the terns and conditions of this Agreement carefully befors
installing the Prograns. This License Asreement represents the
entire agreement between you (the “Licensee’ - either an
individual or an entity) and The MathWorks, Inc. (‘NathWorks”)
concerning the Prograns and the accenpanying user Documemtation.

[Bv installing the Programs, you accept the terms of the Agreement.

If you are not villing to do so, do mot continue with the
installation.

]

Do you accept the terms of the license agresment? If these terns are agreeable to you, please indicate so by clicking the
Ves button below. Installation vill not continue if you do mot click the Yes button.

oo | = ] Gancel

Please enter your nane and conpany below:

Name: |

Company: [

fer ]
Wy
=
24
amall
Lok
o

Help <Back [ mest> | Cancel

2-5
Product List” 2-6
“ c\matlabR12"
“ Product List”

HTML
CD MATLAB

PDF CD MathWorks

1. Select directory vhere products will be installed. Space available:

[o:\matlabR12 Erovse 2566 1

2. Select installation options.
@ Install Products and Docusentation. e
€ Install products only (docunentation can be read off CD-ROM). e 575 1
€ Install docurentation only.

3. Select language of documentation.

Space required
 English only. 4 aiion 7
C English and Japanese, if available. oeuentation T
220

4. Select products and/or documentation.

[V MATLAB 6.0
[ Similink 40
[ CDMA Reference Blockset 1.0.2
[V Conmunications Blockset 2.0
I Communications Toolbox 2.0 doi
[ Control System Toolbox 5.0 =l
B17T M

g | < Back Hext > Cancel

2-6

Matlab 6 2-7



MATLAB 6 13
e e e
and dato. These tools include:
-kwm,.mmhmam
i el ke et et
-::mm:m;mhrmmmmwmﬁm
Installing product files ‘fﬁr‘mﬂle_AE o R Lanoet
2-7
Matlab 6
2.2 MATLAB®6
221 MATLAB®G6
MATLAB
2-8 MATLAB
6
“ ? “ " “ MATLAB Release 12" 2-9 “ MATLAB
R12” MATLAB 6
3 ” 113 ” [ ” “ mal ab" MATLAB
6 2-10
o\ MATLAB R12
[# M-file Editor
™ Riz Uninztaller
2-8 29 * " MATLAB
ERAGER. I, WHSNEL Internet BRERNS
E fi‘ﬁ; Windows 31%_7'3]’ H}F'En
IF @) | =]
Wi B | ke |
2-10 © "
MATLAB 6 MATLAB 6 2-11



14 MATLAB 6
< MATLAE == E3
Fils Edit View Web Hindew Help
0 = ‘ 3 B v oo ‘ & | [ |Currem Dire:tury:ID:\maﬂabRQ\work =l J

222

o Ok WODN P

2-9

MATLAB 6
MATLAB

MATLAB

MATLAB “ " “ " “ MATLAB Release 12" “
R12 uninstaller” “ Uninstall Product List”

“ Cancd ”
2-15

-\ MATLAR - =
o\ Conmuniations Toslbex To get started, select “MATLAE Help" from the Help menu.
G- Control System Toolbox 5

vl Data Acquisition Toslbox
-\ Database Toolbox
- f\ Datafeed Toolbox

v\ Financial Derivatives Toolbox
#-of\ Financial Tine Series Toolbox
-\ Financial Toelbox

[
B
B
G- Filter Design Toalbox
[
B
B
N

Ll prrr 7 i Tl b B

4| » ] Launch Pag

History
%-— 10:04 FM B/30/01 --%

| P[ Command History |_Current Directary | 1 L

Ready

2-11 MATLABG6

1 X ”
MATLAB

“ Ctrl+Q”
command window “ quit”

exit
“ File’ “ Exit MATLAB” 2-12

Hew L4
Open. .. Ctrlt0
Close Command Window Ctrl+¥

Import Data. ..
Save Workspace As. .. Ctrlt3

Zet Fath. ..

Preferences. ..

Frint. ..

Erint Sellection. ..

Exit MATLAE Ctrltq

2-12 MATLABG6 *“ File

2.3 MATLAB 6

2-14 .
“ Finish”

R12 uninstaller”



MATLAB 6

15

«) Uninstall Prodnct List

Flease check the products or on-lins documentation you want to
remove, Lf you select the MATLAE product, =11 other products
will be removad

[VICDMA fireless Blockset
| Communications Toolbox
(v |Communications Bluckset
(V| Exeel Link

(| MATLAE Compiler

¥ Eantrol Taolbox

W
- 4
AR ]
r
Ead
[+ 4

~Do you want te minztall products, on-line 4 & itation or bttth'?

[V Remove MATLAB [_’i—.oﬂu’_t.f'ls
§ Epsr
I= ‘R

BrctE Ll on

2-13 “Uninstall Product List”

<) Uninstall Message

The uninstall has not completed Do wom wish to cancel now?

3

2-14

<) Uninstall status

Removing files for Motorela DSE Developer's Kit

[
7]
P
==l
Lid
[~

2-15
& {3 ” 113 ” 113 ” 113 / ”
Products Release 12" MATLAB 6 “
“ uninstal.exe’
“ uninstal” “ work”
MATLAB
24 MATLAB
MATLAB
MATLAB MATLAB MATLAB

2-1 MATLAB IBM-PC

“ MATLAB Family of
uninstall”

MATLAB 6

Windows
MATLAB



16

MATLAB 6

MATLAB

MATLAB R12.exe

MATLAB

License.txt

MATLAB

\TOOLBOX

\EXTERN

MATLAB

\HELP

\GHOSTSCRIPT

PostScript

\DEMOS

\JA

\JAVA

\UNINSTALL

\SYS

MATLAB

\WORK

\BIN\WIN32

\TOOLBOX\MATLAB
2-2

MATLAB
\TOOLBOX\MATLAB

2-2

\AUDIO

\DATAFUN

Fourier

\DATATYPES

\DEMOS

\ELFUN

\FUNFUN

\ELMAT

\GENERAL

\GRAPH2D

\GRAPH3D

\GRAPHICS

\IOFUN

110

\MATFUN

\LANG

\SPARFUN

\SPECGRAPH
\SPECFUN
\TIMEFUN
\STRFUN
\POLYFUN
\UITOOLS
\WINFUN
\OPS

GUI

\VERCTRL

2-3 MATLAB



MATLAB 6

17

\TOOLBOX

\SIMULINK

SIMULINK

\STATEFLOW

STATEFLOW

\CDMA

CDMA

\COMM

\CONTROL

\DSPBLKS

\DAQ

\DATABASE

\DATAFEED

\DIALS

\EXLINK

EXCEL

\FILTERDESIGN

\FINANCE

\FIXPOINT

\FUZZY

\GARCH

GARCH

\IMAGES

\INSTRUMENT

\LMI

\COMPILER

MATLAB

\RPTGEN

MATLAB

\MAP

\MPC

\MOTDSP

DSP

\MUTOOLS

\NNET

\NCD

\OPTIM

\PDE

\POWERSY S

\RTW

Real-Time Workshop

\ROBUST

\SB2SL

SYSTEMBUILD  SIMULINK

\SIGNAL

\RPTGENEXT

SIMULINK

\SPLINES

\STATS

\SYMBOLIC

\IDENT

\WAVELET

\EXTERN

2-4

MATLAB

\EXTERN

\EXAMPLES

C FORTRAN

AP

\LIB

\INCLUDE

\SRC

MEX C

\GHOSTSCRIPT

PostScript

25

2-4



18

MATLAB 6

2-5

MATLAB\GHOSTSCRIPT

\BIN PostScript
\FONTS PostScript
\PS_FILES PostScript

MATLABG6

Workspace

251 MATLAB
MATLAB

“ Web

1
MATLAB
1

LI VIGN

> New

File
“ M-file’

“ Figure’
“ Modd”
L GU I ”

> Open

Command Window

Array Editor

2-11

" Window

“ File’

<) MATLAB
File Edit ¥iew WHeb Hindow Help

en. Cirl+0

Frizp Belectiln:

Exit MATLAE Cirl+Q

el Frrors Taoin Tanlhow

" “ Help

25 MATLAB

MATLAB 6

Command History

“ MATLAB”

“ File

2-16

1 [

b2l

=l
T AP e

%-— 10:04 FM E/30/01 --%

To g2t started, selact "WATLAE Help” from

the Help mamu.

4 | b I Command History |_Current Directory_| | ¥~
Ready

2-16 “ File’
New

MATLAB
M

Simulink

M

/
MATLAB

MATLAB

Launch Pad

" Edit ”



>  Preferences

2-18

MATLAB 6 19
MATLAB “ K
MATLAB M
»  Close Command Window
» Import Data
» SaveWorkspace As
mat
»  Set Path
MATLAB 2-17 MATLAB
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199,95 24517 7.10214 5| 0 0 a
219.98 24439.4 7.08212 5 0 0 0
239.98 24380.1 7.06651 7 0 1 q
259,95 24334.6 7.05508
279.95 24299.6 7.04602 [ 0 0 a
295.98 24272.6 7.03904 o [ 1 5 -
319,95 24251.7 7.N3RAL _';I « | »
) B

cancel | <Back || mems= | Frn |

2-21 " Edit

> “ SdectAll”
> “ Deete’
> “ Clear Command Window” *

Clear Command Window”

3 “ View”

<) MATLAS
File Edit | View Web Hindow Help
D& .

Undock Command ¥indow

Command Window

2-22

Clear Command History” “ Clear Workspace”

2-23

Conmand Hindow Only
Sinple

Short History

Tall Histery

Five Panel

T—

= (0] |

b select "MATLAG Help” £rom the Help memu.

v
G- MATL
dy o CoRmend Histary
“" v Current Directory

#- o\ Cont

¥ Workspace
e Date oy paa
R ST
-k Date
[}.ﬂmh Current Directory Filter P

»

4 cfh Fine_ orkSpace View Uptions
-\ Financial Time Series Toolbox
o\ Financial Toolbex
1 offl Prvroer Taoie Tonlhow

4 | P[ Launch Pad I Workspace

B

%-- 10:04 PW B/30/01 -—%

ol P[ Cormand History |_Current Directary | 1

o

Ready

MATLAB 6

i Hd pn

2-23 " View’

MATLAB

“ Desktop Layout” “ Default” *

History” “ Five Panel”
> “ Default ”

» “ Command Window Only

Command Window” “ Workspace” “ Current Directory”

Lanch Pad” “ Command History”

“ Undock Workspace”
“ _\/ ”

Command Window Only” “ Simple” “ Short History” “ Tall

MATLAB
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» “ Simple "
» “ Short History”

» “ Tal History”
2-24

<) MATLAR 19 [m] B

File Edit Vier Wb Hindow Help

O | #EE e e e

Current Direstory: | D:matlabR 21work =l J

[ i

Current Directory

7 10004 P 6/30/01 —-% D:\matlabR1Z\work - J| £F | &

M1 files [File Type [Lest Modified i e e [

4| ’[ Current Directory | Workspace

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

p2s

Ready |
2-24 “ Tall History”
» “ FivePand” 2-25

= “ Undock Workspace” “ Workspace’ MATLAB Windows

= MATLAB
MATLAB Windows

<) MATLAE _ o] x]
File Edit Yien Web Hindow Help
0 B"| ¥ B o o ‘ % | L] |CurreleremDry | orimatimgR1 2uore | J
= Stack [Fase =
=& ‘ E ‘ i} To get started, select "WATLAE Help” from the He
Hane S

]

4 | i3]

Currert Diractory E1E
#%-- 10:04 FM B/30/01 —-% lmJ| % ‘ 4

ALl files IFJla TyT

Y

1 | = |

Ready

2-25 “ Five Pand”
4 “ Web” MATLAB 2-26
MathWorks
5 “ Window " MATLAB

“ CloseAll" MATLAB
6 “ Help" MATLAB 2-27
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Full Froduct Family Help
MATLAE Help

Using the Desktop
The Mathforks Web Site

Technical Support Enowledze Base

Using the Command Window

Froducts ——
Membership About MATLAE
2-26 “ Web" 2-27 “ Help”

» “ Full Product Family Help” “ MATLAB Help” “ Using the Desktop” “ Using the Command

D@ | R o &2

Window”
» “ Demos’
> “ About MATLAB”
2
O “ File"
= “ File"
¥  Edit
* Edit
B « Edit
= “ Edit”
o “ Edit”
e
?
MATLAB
Pad Workspace
252 MATLAB
MATLAB
Window Only”

2-29

MATLAB

MATLAB
MATLAB

2-28

“ New”
“ Open”
“ ot

“ Copy’
“ Paste”
“ Undo”
“ Redo”

Command Window

Array Editor
M
MATLAB
MATLAB
“ View”
File® “ Preference’

MATLAB

2-28

Command History

MATLAB
MATLAB
MATLAB MATLAB
“ Desktop Layout”

“ Command
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File Edit Yiew

by

Web Window Help

0 D"‘| % R o o | ] ‘ 2 ‘Curralere:tnw [ Dttt 2ok

MATLAB 6

25

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

1 [

=

S|

Ready

MATLAB
menu

2-29

Command Windows”

i“ Hd pn

“

>>n

3x 3
A=[123;456;7 8 10]
A=
1 2 3
4 5 6
7 8 10
magic(2)
MATLAB
ans=
1 3
2

To get strarted
“ MATLAB Help”

Ctrl+C  Ctrl+Break

>>n

Shift+Enter

MATLAB
MATLAB

MATLAB

select "MATLAB Help' from the Help

Shift+Return

Word

2-30
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<) MATLAB
File Edit View Heb findow Help

O D"‘ & B o o ‘ b1 ‘ 9 ‘CurrentD\rEt:tnry' [ B-imatiabR 2twari

o [=] B3

To get started, select *MATLAE Help” from the Help memu.
> " .
Evaluate Selection

A= Open Selection
1 2 Help on Selection

IS
@

Tooa 1 U
Copy

» Paste

i

Ready

2-30

1 “ Evaluate Selection”
“ Evauate Selection” MATLAB
2 “ Open Selection” M
“ Open Sdection” MATLAB /
= MATLAB MATLAB
MATLAB

MATLAB
1
MATLAB
« pn
" MATLAB

2
MATLAB

format short; x = (1:10)"; logs = [X 10og10(x)]
MATLAB

MATLAB
s=1-12+13-1/4+1/5-16+1/7..
-1/8+ 1/9-1/10 + 1/11 - 1/12;
MATLAB
4

2-31

A\

> “ for”

4096

plot”

“ Plot”

elsefif
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> 13 ( )” 113 [] ” 13 {}"
> 13 ” 13 ”
> 13 %”
> 13 ”
>
<) MATLAE - [0 x|
File Edit ¥iew Web Window Help
O & R w3 o | i | ? |CurrerﬂDired0ry:EJ
To get started, select "MATLAE Help” from the Help menu —
A=l 2 3;4 56,78 10]
b=
1 2 3
4 5 5]
T g 10
>x if AZB
! areat’
elzeif A<H
‘less’
elzeif A=E
* equal’
A==E
if ACE
" areat’
elseif A<B
"less’
elzeif A==H
equal’ —
4 [
Ready
2-31
“ File” * Perefence’ “ Command Window”
5
MATLAB
>
MATLAB 13 Clﬂ" 13 Copy" 13 Pﬂe" 13 Undo" 13
13 Edit"
>
13 Tab”
rho = (1+ sqt(5))/2
MATLAB
Undefined function or variable 'sgt’
“osort” “ sgt” MATLAB
L MATLAB
113 mt” 113 r” 13 T ”
MATLAB
“ smart recall”
“ plo” MATLAB “ plo’

“

plot”

Redo”

MATLAB
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2-6 MATLAB Emacs
2-6 MATLAB
1 Ctrl+p
! Ctrl+n
= Ctrl+b
= Ctrl+f
Ctrl+ - Ctrl+r
Ctrl+ Ctrl+l
Home Ctrl+a
End Ctrl+e
Esc Ctrl+u
Delete Ctrl+d
Backspace Ctrl+h
Ctrl+k
Shift+home
Shift+end
>
MATLAB “ Tab"
MATLAB “ costs_march”
costs
“ Tab” MATLAB
costs march
MATLAB MATLAB costs march
MATLAB “ Tab”
MATLAB
cos
“ Tab” MATLAB “ cos’ “ Tab” MATLAB
cos cos tr  cosh cosint  costfun
MATLAB “ cos’
6
“ Edit” “ Clear Command Window”
= MATLAB “ clc”
7
MATLAB Lo MATLAB
100
A=magic(100)
MATLAB
8
“ mor¢e’ “ mor¢e’ * more
Off”

more on
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MATLAB

2-7

Enter  Return

Space

q

9
MATLAB
“ " MATLAB
> ¢ format”
“ format”

“ format”
format short
X =[4/3 1.2345e-6]
X =
1.3333 0.0000
format short e
X =[4/3 1.2345e-6]
X =
1.3333e+t000 1.2345e-006

format +
X = [4/3 1.2345¢e-6]
X =
++
>

MATLAB
format compact

format loose

1 M
M MATLAB
M

echo
“ Ctrl +¢” “ Ctrl+Break”
“om “ shel”

MATLAB
vi darwin.m

MATLAB

UNIX

“ Echoon
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Vi darwin.m
MATLAB
4
“ Command Window”
“ File’ “ Peferences’
“ Command Window” 2-32
General Command Window Preferences
-EditorDebugyer Mumeric format: IShort vI
F-Hel
—Cz:entDirectory Murmeric display: IIDose vI
—iforkspace .
| aray Eattor Spaces pertab: |4_
— GUIDE _
HFigure Copy Template - Display
l—CDpy Options I~ Echoon
[ Simulink I~ Limit matrix display width ta eighty columns
¥ Enable up to [100 tab completions
command session scrall buffar size:
Min I)‘ } } } } [LE=S
K] IE— L
Ok | Cancel Help
2-32 " Command Window”
1
»  Numeric format
MATLAB
»  Numeric display “ compact”
“ loose”
»  Spaces per tab Tab 4
2
» Echoon MATLAB M
»  Limit matrix display width to eighty columns
MATLAB 80
80
»  Enable up to n tab completions
»  Command session scroll buffer size MATLAB
3
> Font
“ Use desktop font”
“ Use custom font” “ Type “ Style” “ Size’ “ Sample area”
» Coalor
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Text color”

“ Syntax highlighting”
* Set Colors

MATLAB MATLAB

View Command History

2-35

<) NATLAS
Fils Edit View Web Hindew Help

[1 ﬁ“ & |l el ‘ 1 | ? |CurremDiremury:ID:\maﬂabRQ\work

=10]x]

Backgroung color”

2-33

2-34
Evauate

La

d

o maTLAR = B
4\ Comnuni cati ons Toolbox To get started, sel
o\ Control System Toslbox P> aell 2 3:4 5 6:7 8
@\ Data Acquisition Toolbox =
i =
1 | ’I Launch Pad | Warkspace
1z 3
1d Histary 4 = &
04 T 6/30/00 —% T8 10
'i\;[:o; 3.4 5 6:7 8 10] 5 i Desktop Layout D
h .,  great’ .
e{":?é B E}:;f AE Undaclk Command Historsy
less’ elseif AB
1seif kB i) ,
el el v Command Window
A==B h==F .
if A if AB ¥ Command History
" great’ " great’ .
loeif A lzeif A ¥ Current Directory
T 1ess
et heh elseif =B v Workspace
" equal’
¥ Launch Pad
Help
- 1 1 3
| P[ Gommand History |_Current Directory | e Current Directory Filter
Ready York=pace ¥iew Options 4

2-33 MATLAB 2-

< ATLAB
File Edit Yiew Web findow Help
0= 2 U | ] ‘ 2 ‘Curralere:tnw ottt Zvork

34 View

1 [

To get started, sl |
72 elseif A
flData Acquisition Toolbex =] e Tlself B
i| bl Launch Pad | Workspace Error: "End of Input”
»> elseif A
 oreat’ M Tlsz:f it}
elseif AD Error: "End of Input”
less
elseif 4B P aEll 2345678
equal
A==B A=
iE AOB
! great’ 1 3 3
elseif A<E 4 5 &
"ess’ T g 10
elseif
T — e — (|
w=[l 2 345 Copy
“:P 2345 pyaluate Selection
a=ll 2 34 5
a=[1 2 3.4 5 -reate MFile
a=ll 2 34 5 . |
4 11:35 BN Delete Selection
elzeif A Delete to Selection -
Laceicace s =l
Celete Entire History X
i| }I Commmam AT ——curerroheciory_| « »
Ready

2-35
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VV V V VY

254
MATLAB MATLAB 2-36 View
Command History

<) MATLAE 9 [=] B3

File Edit Yien Web Hindow Help
[ B"| & K ) G ‘ % | L] |CurreleremDry |D\mauanR12\wurk

== - i T |

-
started, select *MATL |

Hane T [ e | e |

A
Hx 3x3 72 [double array | N P

nd of Imput” expected

A
£ A<E

nd of Input” expected

345 8,7 & 10]

3 3
5 B
8 10

345 8,7 & 10]

4 PI Launch Pad  Waorkspace |
[ tary

4] > | command History [ current Direstory ] - T _>|z
2-36 MATLAB
MATLAB Workplace MATLAB
MATLAB MATLAB
MATLAB MATLAB MATLAB
MATLAB MATLAB pi(3.1415926 ) i
MATLAB

MATLAB

MATLAB MATLAB

who  whos who
whos whos
clear
who  whos

=[
9 4
2 8
6 7],
X=pinv(C), Q=X*C, P=C*X

who
Y our variables are;
A CPQ X

whos
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Name Size Bytes Class
A 3x3 72 double array
C 3x2 48 double array
P 3x3 72 doublearray
Q 2x2 32 double array
X 2x3 48 double array

Grand total is 34 elements using 272 bytes
whos
2-37

it Wiew Web Window Help

_ﬁ’,ﬂ|ﬁ|%staw:m

double array

double array

double array

double array

double array

Ready

2-37

Open Selection

- _.i Workspace
File Edit ¥iew Web Window Help

=== = R Stad(:IElase vl
Hame Size Bytes Class
A x4 123 double array
@C 3x2 45 double array
e AR |z ldowle vy |
Graph Selection plot kit
array
surf
Select All .
2-D Graphics 4
Import Data... 3-D Graphics
Save Selection As. Special 2-0 Graphics »  surf
Save Workspace As. . Special 2.5-D Graphics*

Delete Selection
Clear Workspace

Ready

2-38

2-38

clear

2-39
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b hrray Editor: A

2-39
Graph Selection

=[

9 4

2 8

6 7],
X=pinv(C), Q=X*C, P=C*X

C Plot Surf 2-40 2-41

2-40 Plot
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File Edit ¥iew Insert Teols findow Help

= = = S N R I =

Import Data 2-42

Ia worl

weema: AF Q|

IPEZERI (L) [MAT-files Gr mat) =1 BRis

2-42

255
MATLAB MATLAB MATLAB 2-43

<) NATLAB —[a[=]
File Edit View Web Hindow Help
0= | & e = o ‘ 5 | ? |Cur’rent Directary: | D:matlaliRi Zwvark =] J

E P
A MATLAE =] |

A Comnuni cations Toolbox 9 =
o Help 1. 0000 0.0000
B Demas 0.0000  1.0000
@ Froduct Fage (eb)
i ol Control System Toolbox P | I
ik Data Acquizition Teolbex
Y 0.8233 -0.1858  0.3213
i A Database Toolbox o lesm 0.Tre4 0 aREs
i ffh Datafesd Toolbox 0,321 0.3885 0,395
Filter Design Teolb
i fAFilter Desien Toolbox 5 e

B

B

B

[

[

- ffh Financial Devivatives Toolbox
B\ Financial Time Series Toolbex Your wariables ara:
-\ Financial Toolbox hCorooox
5\ Fuzzy Logic Toolbox

[
[
[
4

- ffk GAECH Toolbox > whos )
i\ Inage Processing Toolbox Hame Size Bytes C[la==
-\ Instrument Comtrol Toolbox = i 33 72 double ar
(. W ERER S C 3x2 43 double ar
| » Workspace Launch Pad | F 323 T2 double ar
q 2x2 32 double ar
X 233 48 double ar

Grand tetal iz 34 elements using 272 byts

o =
4

| o

4| PI Command History [ current Directory |

Ready

2-43 MATLAB
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MATLAB MATLAB MathWorks
* +"

MATLAB Demos MATLAB 2-44

<} MATLAE

= MATLAB 15 an intearated technical computing -
Desktop Environment enyiranment that combines numenic computation;
Matrices advanced graphics and visualization, and a
Mumerics high-tevsel programeming language: .
Graphics
Language MATLEAR includes hundreds of functions for;
Gallery * Data analpsis and visualization I
tore Examples = Numenc and spmbslic compulation i
+Toolboxes * Enginesnng atd scientfic-graphics ;I
+5imulink. :
4
+E‘|§;l_<_?;ise \wWorkshop Choose a-sub-topic to see a list of demos ;I
+Stateflow I
| | H

f}n&e | i |

2-44

info.xml
Edit Source / info.xml
2-45

File Edit ¥iew Text Debug Dreakpoints Web Window Help

D& BR[| &8 EEE RS sexFE = X

23| labelCurrent Directoryd/label’ =]
24| {eallback>filebrowszer {fcallback?

28| <icon?ftoolbox/matlab/general/figureicon gif</icon>

26) (listitem?

28| distitemr

29| Label Workspace</label)

30f <callbaclkworkspaced/callbaclk>

31| <iconftoolbox/matlab/zeneral/figureicon gifd/icon>
32| listitem?

4/ callback>
37| <iceniftoolbox/matlab, generl/figureicon gifdficon>
38| listitem?

40| Qistitem>
41| <1abel »GUIDE (GUL Builder]<flabell
42| {callbackiguide</ eallbacky

43| dicendftoclbon/matlab/generol/figureicon gificon? |
44| </listitem?
45
46| distitem>
47| <Qabel *FProduct Page (Heb)</labell -
D O 2 S S STy MU R S SRS S TR
il |»I_I
Ready

2-45 info.xml

info.xml
Refresh

25.6
MATLAB File New Figure

figure
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2-46
2-46

MATLAB MATLAB

MATLAB MATLAB

MATLAB
2-47
2-47
L3}
A
A
=
pcl
o
E
View CameraToolbar 2-48
MATLAB
257 /

MATLAB MATLAB
edit

File New M-file 2-49 /



38 MATLAB 6

File Edit ¥iew Text Debug Breakpoints Web WYindow Help

DEES| =@« [dn| 00|22 RE|w]= 1 x

i 1

-

g LI
Ready
2-49 /
2-50
D@H%|¥JEnﬁ|ﬁf.’|a@|@%@@@|5tad¢:lﬂaﬂ v|
2-50
fr
£)
*)
<E
CE
[E]
I3
E|
258
MATLAB File Set Path

2-51
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<} Sat Fath

All changes take effect immediately.

Add Folder... |

Add with Subfulders...l

Wove to Top
Maowe Lp
Remave

Mowe Diown

e

Mowe to Bottom

Sawe |

MATLAB search path:

A DAMATLABR 2itoclboximatiablgeneral ﬂ
[ DAMATLABR 2itoclboximatiabiops

A DAMATLABR 1 2itoolboxirnatlabilang

LA DAMATLABR 1 2itoolb oxirnatlablelmat

A DAMATLABR 2itoolb oxirmatiabielfun

B DOMATLABR Zitoolboximatiab cfun
[ DAMATLABR 2itoclboximati abimatfun
3 DAMATLABR 2ttoclboximati abid atafun
A DAMATLABR 2itoolb oxirmatiablaudio

[ DMATLABR 1 2toolboxdrmatiabipolfun
([ DMATLABR1 2itoolbodmatiabifunfun

[ DMATLABR 1 2voolboxdrmatiablsparfun

f_\'I CeARAATIE ADDA Mba bt atl Ak s b DA
4

s

Close | EEvET: Default | Help |
2-51
5
MATLAB

> 2-51 Add to Path

>

> Refresh

> Save

2.6
MATLAB MATLAB
MathWorks MATLAB
2.6.1
help magic
MAGIC Magic square.

MAGIC(N) isan N-by-N matrix constructed from the integers

1 through N”2 with equal row, column, and diagond sums.

Produces valid magic squaresfor all N >0 except N = 2.
= MATLAB
MATLAB

matfun

Help matfun

help matfun

MATLAB
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Matrix functions - numerical linear algebra.

Matrix analysis.
norm - Matrix or vector norm.
normest - Estimate the matrix 2-norm.
rank - Matrix rank.
det - Determinant.
trace - Sum of diagona elements.
null - Null space.
orth - Orthogonalization.
rref - Reduced row echelon form.

subspace - Angle between two subspaces.

Linear eguations.

\and/ - Linear equation solution; use "help dash".

inv - Matrix inverse.

rcond - LAPACK reciprocal condition estimator

cond - Condition number with respect to inversion.

condest - 1-norm condition number estimate.

normest1 - 1-norm estimate.

chol - Cholesky factorization.

cholinc - Incomplete Cholesky factorization.

help

help
HEL P topics:.
matlab\general - Genera purpose commands.
matlab\ops - Operators and specia characters.
matlab\lang - Programming language constructs.
matlab\elmat - Elementary matrices and matrix manipulation.
matlab\elfun - Elementary math functions.
matlab\specfun - Speciaized math functions.
matlab\matfun - Matrix functions - numerical linear algebra.
matlab\datafun - Dataanaysis and Fourier transforms.
matlab\audio - Audio support.
matlab\polyfun - Interpolation and polynomials.
matlab\funfun - Function functions and ODE solvers.
matlab\sparfun - Sparse matrices.
matlab\graph2d - Two dimensional graphs.
matlab\graph3d - Threedimensiona graphs.
matlab\specgraph - Specidized graphs.
lookfor help M

|ookfor M

inverse
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help inverse

inversem not found.

lookforinverse
lookfor inverse
INVHILB Inverse Hilbert matrix.
ACOS Inversecosine.
ACOSH Inverse hyperbolic cosine.
ACOT  Inverse cotangent.
ACOTH Inverse hyperbolic cotangent.
ACSC  Inverse cosecant.
ACSCH Inverse hyperbolic cosecant.
ASEC  Inverse secant.
ASECH Inverse hyperbolic secant.
ASIN  Inversesne
ASINH  Inverse hyperbolic sine.
ATAN  Inverse tangent.
ATANZ2  Four quadrant inverse tangent.

lookfor -all M

26.2

MATLAB
>
> helpwin

> “ MATLAB Hdp"

2-52

i
File Edit Yier Go Web Hindow Help

- [O[x]

Help Navigatar x|

Product fiter: &= 18| Selecter| Seleot

Conterts | Favartes

S 12 Release Notes =
]— Intraducing Release 12

[t MATLAB 6.0 Release Notes
Simulink 4.0 Release Motes

Real-Time Workshop 4.0 Rele:
} COMA Reference Blockset 1.0
J— Communications Blockset 2.0 |
#-[f Cormmunications Taolbox 2.0 F
#—[ih Control System Toolbox 5.0 Re
} Data Acquisition Toolbhox 2.0 Re
} Datahase Toolbox 2.1 Release
Datafeed Toolhox 1.2 Release
} Developer's Kit for Texas nstru
il Dials & Gauges Blockset 1.1 R
+—[if DSP Blackset 4.0 Release Not_|

Financial Derivatives Toolbox 1
} Financial Time Series Toolbox
} Fixed-Point Blockset 2.0 Releas

} Fuzzy Logic Toolhox 2.1 Releas —

4 ey Jeianey _Pd

¢ 9 - ‘ = |mepage Go
| R12 Release Motes: Filter Design Toolbox 2.0 Release Motes ;l Add to Favarites
-

R12 Release Notes

Chapter 6 |
Filter Design Toolbox 2.0 Release Notes

New Features

Incorporating functionality fram the Quantized Filtering Toolaay, Filter Design Toolbox
2.0/is a new product for digital filter design, implementation, and analysis using
Tixed-point or arbitrary-precision foating-point arithmetic. This toolbox includes
advanced FIR and IR filter design methods and a new guantization toal for designing
and anahzing quantized FIR and IIR filters. This section introduces the features and
enhancements added in the Filter Design Toolbox 2.0 since the Quantized Filtering
Toolbox 1.0 was released in Release 11.1

Note hE The Quantized Fittering Toolbox 1.1 has been integrated into the Filter
Design Toolbox 2.0. The information below summarizes the changes to the

Quantized Filtering Toolhox since YWersion 1.0 of that product. These changes
are incorporated into the new Filter Design Toolbox 2.0. j

Ready

2-52

2-53 2-53
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IntemetExplorer

26.3

doc

i) Help _[o] <]

File Edit View Go Meb Wimdow Help

? ‘ o ' - | = ‘Flndlnpage Go
| R12 Release Motes: Control System Toolbox 5.0 Release Notes LI Add o Favorites
R12 Release Notes =

Chapter
Control System Toolbox 5.0 Release Notes

New Features

This section introduces the new features and enhancements added in the Gontral System Toolbox
5.0 since the Control Systern Toolbox 4.2.1 (Release 11.0)

Forinfarmation about Contral Systern Toolbox new features that are incorporated from prior
releases, see_Relfease 1 New Featwres (for enhancements introduced between Release 100
and Release 11.0).

SIS0 Design Tool

The 8120 Design Tool is a new visual interface that greatly simplifies the design of compensatars
for single-input, sinale-output (S150) linear systems. Using editable root locus and Bode diagram
views, you can graphically adjust the cormpensatar gain, poles, and zeros, while monitoring the

closed-loop responses and stability margins. j

Ready

2-53
HTML Netscape
MATLAB
Search “ Findin Page’

PDF Adobe Acrobat Reader
PDF
Adobe Acrobat Reader doc MATLAB

MathWorks MathWorks

2.7

MATLAB 6 MATLAB
/

Microsoft

MATLAB
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MATLAB

MATLAB MATLAB

VV YV VY VYV

3.1

MATLAB “ " MATLAB MATLAB

311 MATLAB

MATLAB ( )
1x1 ( ) 1'n n'1 00 MATLAB

MATLAB
MATLAB

3.1.2
MATLAB
D)
(2
3)
MATLAB

x=[123 456 7810
x=[L 2 3 4 5 6 7 8 10]

x=[123 4 5 6 7810
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“ Shift+Enter” y
y=[1.0111213141516171819
20212223242526272829
303132333435363.7383.9
404142434445464.74849
5.05.1525.35455565.75.85.9
6.06.16.26.36.46.56.66.76.86.9]

y=
Columns 1 through 7
1.0000 1.1000 1.2000 1.3000 1.4000
20000 21000 22000 23000  2.4000
3.0000 31000 3.2000  3.3000  3.4000
40000 41000 4.2000 43000  4.4000
50000 51000 52000 5.3000  5.4000
6.0000 61000 6.2000 6.3000  6.4000
Columns 8 through 10
1.7000 1.8000 1.9000
27000  2.8000  2.9000
3.7000  3.8000  3.9000
47000  4.8000  4.9000
57000 58000  5.9000
6.7000  6.8000  6.9000
2

“ Load"

10 20 30 4 0
5 0 6 0 7 0 8 0
9 0 10 0 11 0 12 O
13 0 14 0 15 0 16 O

temp.dat
load temp.dat
MATLAB temp
temp =

9 10 11 12
13 14 15 16

3 M
M M
MATLAB
B=[
10 5 0 9 0 13 0
20 6 0 10 O 14 0

1.5000 1.6000
2.5000 2.6000
3.5000 3.6000
4.5000 4.6000
5.5000 5.6000
6.5000 6.6000
MATLAB
temp
MATLAB
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30 7 0 11 0

4 0 8 0 12
sample.m
sample
MATLAB
B=
1 5 9 13
2 6 10 14
3 7 11 15
4 8 12 16
M samplem
4 MATLAB
MATLAB
1 zeros
zeros
C=zeros(5,7)
MATLAB 5
C=
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
2 ones
ones
D=ones(5,6)
MATLAB 5
D=
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
1 1 1 1
3 rand
rand
E=rand(7,9)
MATLA 7 8
E=
Columns 1 through 7

0

15 0
16 O,
MATLAB

o O O O O

N = N S G Y

0.9501 0.0185 0.1763
0.2311 0.8214 0.4057
0.6068 0.4447 0.9355
0.4860 0.6154 0.9169
0.8913 0.7919 0.4103
0.7621 0.9218 0.8936
0.4565 0.7382 0.0579

o O O O O

S N = N S G Y

0.3529
0.8132
0.0099
0.1389
0.2028
0.1987
0.6038

(0.0 1.0)

B
“ ” mpl e
MATLAB
0
0
0
0
0
MATLAB
1
MATLAB
0.2722 0.4186
0.1988 0.8462
0.0153 0.5252
0.7468 0.2026
0.4451 0.6721
0.9318 0.8361
0.4660 0.0196

0.6813
0.3795
0.8318
0.5028
0.7095
0.4289
0.3046
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Columns 8 through 9
0.1897 0.3784
0.1934 0.8600
0.6822 0.8537
0.3028 0.5936
0.5417 0.4966
0.1509 0.8998
0.6979 0.8216
4 randn
randn
F=randn(7 7)
F=
0.0000 0.5779 -14751
-0.3179 0.0403  -0.2340
1.0950 0.6771 0.1184
-1.8740 0.5689 0.3148
0.4282 -0.2556 1.4435
0.8956 -0.3775 -0.3510
0.7310 -0.2959 0.6232
MATLAB
5 magic
magic MATLAB
N=1 3 4 5
magic 6
X=magic(6)
X =
35 1 6 26 19
3 32 7 21 23
31 9 2 22 27
8 28 33 17 10
30 5 34 12 14
4 36 29 13 18
X
6 diag
diag
diag(x)
X
ans=
35
32
2
17

14

0.7990
0.9409
-0.9921
0.2120
0.2379
-1.0078
-0.7420

24
25
20
15
16
11

MATLAB
1.0823 -0.9499
-0.1315 0.7812
0.3899 0.5690
0.0880 -0.8217
-0.6355  -0.2656
-0.5596 -1.1878
04437 -2.2023
MATLAB
m

0.9863
-0.5186
0.3274
0.2341
0.0215
-1.0039
-0.9471
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11
7 triu
triu
triu(x)
X
ans=
35 1 6
0 32 7
0 0 2
0 0 0
0 0 0
0 0 0
8 tril
tril
tril (x)
X
ans=
35 0 0
3 32 0
31 9 2
8 28 33
30 5 34
4 36 29
9 eye size
size
MATLAB
eye(size(x))
6" 6
ans=
I 0 0 0
0 1 0 0
0 0 1 0
0 0 0 1
0 0 0 0
5
MATLAB
B=[x x+32;x+48 x+16]
B=
35 1 6
3 32 7
31 9 2
8 28 33
30 5 34

26 19
21 23
2 27
17 10
0 14
0O O
0o o0
0o o0
o o0
17 0
12 14
13 18
eye(size(A))
0
0
0
0
1
26 19
21 23
2 27
17 10
12 14

24
25
20
15
16
11

o O O O O

11

24
25
20
15
16

eye

67
35
63
40
62

33

41
60
37

ik

38
39

65
66

58
53

49

51
55
59
42
46

56
57
52
47
48

size
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4 36 29
83 49 54
51 80 55
79 57 50
56 76 81
78 53 82
52 84 77
6" 6
6
MATLAB
x=(1,2)=(]
X
X
x(1,2) ]
2° 2
A=[
1 2 3;
4 5 6];
A(2:2:6)=[]
A=
1 2 3
313
MATLAB
MATLAB
5
A=
16 3 2
5 10 11
9 6 7
4 15 14
A(4,5)=17

13
74
69
70
65
60
61

A@)

13

12
1

18
67
71
75
58
62
66

MATLAB

11 36
72 51
73 19
68 47
63 24
64 46
59 20
127 12
4% 4

68
17
48
25

21
52

A(3)

61
22
23
18
49
50
45

45 50 43
42 35 40
37 3 4
38 43 36
33 26 3l
28 30 32
29 34 27
MATLAB
A i
MATLAB
2x 2
A4
A@ 5) 17

A(i))

A AL

4%
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16

MATLAB

321
MATLAB

3-1

10

15

11 8 0

14 1 17
A(Lk,)
MATLAB

3.2

31

A()

322

3-2

3-2

MATLAB

MATLAB
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0~-1
1 0 MATLAB
A<B A B
B 1 0
A=[
1 2 3
6 9 7
10 5 7]
B [
23 3 5
0 8 3
2 45 9]
A<B
ans=
1 1 1
0 0 0
0 1 1
A A MATLAB
isempty() A
isempty(A)
ans=
1
3.2.3
MATLAB 3-3
3-3
&
1
MATLAB
1 0
MARAB 0 0
113 ( )H ( )
( ) “
( )
3.24
MATLAB 3-4
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3-4
1]
{
B
!
1
MATLAB MATLAB
1
MATLAB
a2 8
a=
2 3 4 5 6 7 8
1
a=10 15 100
a=
10 25 40 55 70 85 100
a=l -8 1/16
a=
Columns 1 through 7
1.0000 0.8750 0.7500 0.6250 0.5000 0.3750 0.2500
Column 8
0.1250
2
X
X =
35 1 6 26 19 24
3 32 7 21 23 25
31 9 2 22 27 20
8 28 33 17 10 15
30 5 34 12 14 16
4 36 29 13 18 11

MATLAB

x(1:4,5)
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ans=
19
23
27
10

x=(-1:0.1:1)
y=sin(x)
Z=[xyl;

Z=
Columns 1 through 7
-1.0000 -0.9000
Columns 8 through 14
-0.3000  -0.2000
Columns 15 through 21
0.4000 0.5000
Columns 22 through 28
-0.8415 -0.7833
Columns 29 through 35
-0.2955  -0.1987
Columns 36 through 42
0.3894 0.4794

-0.8000

-0.7000

0.6000

-0.7174

-0.6442

0.5646

MATLAB
MATLAB

A=eye(3,4)

-0.1000 0

0.7000

-0.0998 0

0.6442

-0.6000

0.1000

-0.5646

0.0998

0.8000

0.7174

-0.5000

0.2000

0.9000

-0.4794

0.1987

0.7833

-0.4000

0.3000

1.0000

-0.3894

0.2955

0.8415
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A+B
MATLAB
A=
1 0 O
0 1 0
0 O 1
0O 0 ©
MATLAB A+B
ans=
2 2 3
4 6 6
7 8 10
11 12 13
A " Lo B
3
“
MATLAB
x=magic(5)
x(:,3)=[]
X
X =
17 24 8 15
23 5 14 16
4 6 20 22
10 12 21 3
11 18 2 9
5
X MATLAB
x(1 3)=[]
MATLAB
??2? Indexed empty matrix assignment is not allowed.
4 ¢

a=1+1/2+1/4+1/8+1/16+1/32+1/64+1/128
+1/256+1/512+1/1024
“ " MATLAB
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3.3
MATLAB
MATLAB MATLAB
MATLAB
331
MATLAB
1)
@)
©) 31
(4 MATLAB
MATLAB
Record_|=234
Record_1
b
b=[123 456 789
MATLAB
b
MATLAB b
b=
1 2 3
4 5 6
7 8 9
3.3.2
MATLAB 35
3-5
: J-1
J i
pi
eps
realmin
realmax
inf
NaN Not-a-number
MATLAB p
4*atan(1)
imag(log(-1))
ans=
3 1416

1 eps eps=2.2204e-016
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2 readmin  MATLAB
3 reamax MATLAB
4 MATLAB inf inf
MATLAB 1/0
MATLAB
Warning: Divide by zero.
ans=
Inf
5 NaN 0/0

inf/inf

ans=
NaN

333
MATLAB

MAILAB

weight_add
ALPHA  BETA
function al=weight_add(x,y)
add two variable with differrent weight.
Globle ALPHA BETA
al=ALPHA*x+BETA*y;

global ALPHA BETA
ALPHA =1
BETA=2
al=weight_add(1,1);
al 3
ALPHA BETA
weight_add ALPHA

“ global”

BETA

ALPHA

inf

MATLAB

MATLAB

weight_add.m

BETA
weight_add.m

NaN
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3.4
MATLAB MATLAB
MATLAB MATLAB i=sgrt(-1)
i =
0 + 1.0000i
z=athi
z=rrexp(q *i)
r q
MATLAB |EEE(
10%%®  10%%%
MATLAB
1 87.685489 28i
-1999 5.075868e-33 -3.14159i
0.123456 7.15263€58 13e6i
3.5
MATLAB
(double) (char) (sparse) 8 (uint8) (cell) (struct)
MATLAB MAIL4B
3-22
3-22 MARAB
8
3-6
3-6
double [12;3 4]
char "Hello"” 16
sparse speye(5) 0
cell {17 hello"eye(2)}
struct a.day=12;
a.color="Red";
a.mat=magic(3);
units unit8(magic(3)); 8 255
isa
isa( )
S 1
isa(s, 'sparse’)
isa(s, 'doublel”)

isa(s, humeic’ )

MARAB
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3-7
3-7
( [a,bD (reshap)
size, length,ndims)
{
(strcmp, lower)
Find a 109
+, -, * /) Cc<&! ) (eig svd )
(sin cos sum prod sort )
8
(/ .* splu spchol )
MATLAB double char
MATLAB
8 double
MATLAB
MATLM
3.6
MATLAB
MATLAB
1
a=
1 2 3
4 5 6
7 8 9
b=
1 2 3
4 5 6
7 8 9
atb
ans=
2 4 6
8 10 12
14 16 18
2
“ * 7
a b MATLAB

a*b
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ans =

16 25 36
49 64 81

a\b

MATLAB
Xy

b

MATLAB

MATLAB
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32

MATLAB

t="hello the world'
=
MATLAB

x=double(t)

X =

Columns 1 through 13
104 101 108

Columns 14 through 15
108 100

108

char()
char(x)

ans =

hello the world
127 (32

6”16

F=reshape(32 127,16,6)’

F=

3.7
t 1" 15
111 32 116 104 101
ASCII
ASCII
MATLAB

32

113
t MATLAB
119 111 114
MATLAB
ASCI|
)  MATLAB 9%



60

MATLAB 6

Columns 1 through 13
32 33 34 35
48 49 50 51
64 65 66 67
80 81 82 83
96 97 98 99
112 113 114 115
Columns 14 through 16
45 46 47
61 62 63
77 78 79
93 9% 95
109 110 111
125 126 127
char()
char(F)
ans=
1"#$%& " ()* +,-./
0123456789:;,<=>7
@ABCDEFGHIJKLMNO
PQRSTUVWXYZ[\|"
“abcdefghijklmno
parstuvwxyz{ [}~
M MATLAB
MATLAB M
3.8.1
MATLAB
MATLAB
3.8.2
MATLAB
MATLAB

type rank

36 37
52 53
68 69
84 85
100 101
116 117
“ rank”

38 39
54 55
70 71
86 87

102 103
118 119

3.8 M

MATLAB

40
56
72
88
104
120

MATLAB

41
57
73
89
105
121

M

42 43 44
58 59 60
74 75 76
90 91 92
106 107 108
122 123 124
b . m”
M
MATLAB
MATLAB
MATLAB

MATLAB
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rank”

function r = rank(A tol)
%RANK  Matrix rank.

%
%
%
%
%
%
%

RANK(A) provides an estimate of the number of linearly
independent rows or columns of amatrix A.

RANK (A tol) isthe number of singular values of A

that are larger than tol.

RANK(A) uses the default tol = max(size(A)) * norm(A) * eps.
Copyright 1984-2000 The MathWorks, Inc.

$Revision: 5.9$ $Date: 2000/06/01 02:04:15 $

s=svd(A);
if nargin==1

tol = max(size(A)") * max(s) * eps,

end
r =sum(s > tal);

MATLAB “ function”

rank”

“ ” “

MATLAB
A tol r

MATLAB

1

MATLAB

MATLAB

MATLAB

MATLAB
1)
(2
(3)
(4)

MATLAB
1 MATLAB
a=0:0.1:1
b=sin(a)
b

b=
Columns 1 through 7
0 0.0998 0.1987 0.2955 0.38%4 0.4794
Columns 8 through 11

0.5646

MATLAB
MATLAB
MATLAB
MATLAB
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0.6442
MATLAB

0.7174

0.7833 0.8415

2 MATLAB

A=1:10;
B=sqrt(A)
B

B=

Columns 1 through 7

1.0000

1.4142

1.7321 2.0000

Columns 8 through 10

2.8284

3.0000

3.1623

3 MATLAB

imag(3-5i)

ans =

X=
[0.0123
1.7958
5.6328
MATLAB
fix(x)

help efun
2
MATLAB
MATLAB

1)
(2
(3)

MATLAB

-0.0123
-1.7958
-5.6328]

MATLAB

2.2361 2.4495

MATLAB

2.6458
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3 7
5 9
X
gamma(x)
ans=
1 6
2 720
24 40320
“ lem()”
2 X
X=
[15 7
3 9
2 11]
Y=
[6 28
7 21
19 7]
MATLAB
lem(X YY)
ans=
30 28
21 63
38 77
=
help specfun
3
MATLAB
1)
)
©)
(4)
MATLAB
A=
[17 24 1 8
23 5 7 14
4 6 13 20
10 12 19 21
11 18 25 2
“ rank()"

rank(A)

gamma

Y

15

3

MATLAB

MATLAB
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ans =
5
MATLAB

5 11

9 7

4 14

“u
[l,u]=1u(B)

| =
1.0000
0.3125
0.5625
0.2500
u=
16.0000
0
0
0

[*u

ans=
16

©

2
11
7
14

MATLAB

[a.r]=ar(A)

q =
-0.5234
-0.7081
-0.1231
-0.3079
-0.3387

B
3 13
10 8
6 12
15 1
MATLAB
0 0
0.7685 1.0000
0.4352 1.0000
1.0000 0
2.0000 3.0000
13.5000 14.2500
0 -1.8889
0
3 13
10 8
6 12
15 1
“ 1u()”
“
A
0.5058 0.6735
-0.6966  -0.0177
0.1367 -0.3558
01911 -0.4122
04514  -0.4996

0

0
1.0000

0
13.0000
-2.2500
5.6667
0.0000
“ 0

MATLAB
-0.1215 -0.0441
0.0815 -0.0800
-0.6307  -0.6646
-0.4247 0.7200
0.6328 -0.1774

MATLAB

“ a0
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r=

-32.4808 -26.6311

0 19.8943 123234 1.9439 4.0856
0 0 -243985 -11.6316 -3.7415
0 0 0 -20.0982 -9.9739
0 0 0 0 -16.0005
qrr A
qrr
ans=
17.0000  24.0000 1.0000 8.0000  15.0000
23.0000 5.0000 7.0000 14.0000 16.0000
4.0000 6.0000 13.0000 20.0000 22.0000
10.0000 12.0000 19.0000  21.0000 3.0000
11.0000 18.0000  25.0000 2.0000 9.0000
MATLAB “ svd()”
BT - S Vi “ou ‘v “ g
X svd(X) “ g X
B
[u,0,v]=svd(B)
u=
-0.5000 0.6708 0.5000 -0.2236
-0.5000 -0.2236 -0.5000 -0.6708
-0.5000 0.2236  -0.5000 0.6708
-0.5000 -0.6708 0.5000 0.2236
q=
34.0000 0 0 0
0 17.8885 0 0
0 0 44721 0
0 0 0 0.0000
V=
-0.5000 0.5000 0.6708 0.2236
-0.5000 -0.5000 -0.2236 0.6708
-0.5000 -0.5000 0.2236 -0.6708
-0.5000 0.5000 -0.6708 -0.2236
MATLAB
rank()
n A n | Ax=| x
“ eg(A)”
A A
X Y
X =
[0 0.5000 0.5000
0.5000 2.0000 -1.5000
0.5000 -1.5000 0]

-21.3973 -23.7063 -25.8615

norm()

cond()

MATLAB
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[(1 O
0o 1
MATLAB

eig(X)

ans =
-1.1908

0.3724

2.8184
MATLAB

eig(Y)

MATLAB MATLAB

X-Y

YV YV V

>
MATLAB
MATLAB “ plot()”

24
23]
MATLAB
MATLAB 3-1

plot(y)
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-3 i O]
Eile Edit View Insert Jools Windew Help
DEEHE A2, 2RO
2 T T T T
20+ g
151 8
10k 1
5k -
0 L 1 1 L L 1 1 L L
i 4 < 4 5 B i 8 a 10

MATLAB
MATLAB

grid

title('sample)
xlabel ('x")

ylabel(y’)

3-2
a T} [0]x]

Eile Edit View Insert Tools Window Help

DEEHS kA2 220

samiple
» o j
L
T _
= i
'Tu _______L______4______________\.______:. ___________________________ —
R SR -
0k | | | | i | | |
I 2 2 4 B B 7 8 g 10
X

3-2

MATLAB

YV V V V VY
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MATLAB
3-3

“ mesh(2)"

MATLAB

MATLAB

mesh(eye(18))

68

20

||||||||||||||||||||||||||||

Belp

““““““““““““ W:H‘w.bﬁﬁwﬂ‘ﬂ:c_«q,«% -
i
i
' Y

Ly

10

i

File Edit View Insert Tools Window

D& A2/ 2P0

A A A A A

“ ma.]()ﬂ
34

3-3

area(X)

9

8

7
MATLAB
MATLAB

MATLAB
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T (o] ]
File Edit View Insert Tools Window  Help
DedE kA2 2P0
25 T
34 X
MATLAB
bar(X)
MATLAB 3-5
T (o] ]
File Edit View Insert Tools ﬂindow Help
DedE kA2 2P0
9
s 4
Tr 4
6 o
5t — il
alt |
3r 4
2r il
1 =
0 =
2
35 X
MATLAB MATLAB
MATLAB MATLAB sgrt
sin M gamma MATLAB
M MATLAB
3.9
MATLAB MATLAB

3-6
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if

elseif

else

end

for

while

break

switch

case

otherwise

return

if-else

if logical_expression

statements

end

MATLAB “

“ifr f end”
if rem(x,2)==0
disp('x is even')
y=x/2
end

if A
statements
end
if dl(A(:))
statements

end

if a==b

MATLAB

isequal (a,b)

if expression

if”

a

end”

b
b
MATLAB

a==b

13 a::bH
isequal”

dsaf else

MATLAB
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statementd
elseif expression
statements2
else
statements3
end
if statementd elseif
statements2 statements3

if n<0

disp('Input must be positive)
elseif rem(n,2)==0

X=n/2

else

X=(n+1)/2

end

3.9.2 switch-case
switch “ switch”
switch-case
switch switch_expr
Case ease_expr,

Statement ... Statement
case { case_exprl, case_expr2, case_expr3,...)
datement ... Statement
otherwise
statements
end
switch-case if-else switch_expr MATLAB
switch_expr  case case
OTHERWISE

switch input_num
case-1
disp(‘negative one')
case 0

disp('zero)

casel

disp(‘positive one')
otherwise
disp(‘other value)
end

3.93 for
for
for variable=expr,
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statements
end
for
for end
for m=1.6
S(m)=m*m-+I
end
1.6
S=
2 5 7 9
S=
2 5 7 9
S=
2 5 10 9
S=
2 5 10 17
S=
2 5 10 17
S=
2 5 10 17
for
fori=1l:m
for j=l:n
A(i,)=L(+-1)
end
end
394 while
while
while expression
statements
end
for while
n=1;
while prod(1:n)<le50
n=n+1
end
n=

42

11

11

11

11

26

26

37

S(m)=m*m-+I

while

end
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MATLAB

MATLAB

MATLAB

3.10

MATLAB
M
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MATLAB MATLAB

MATLAB
MATLAB

4.1

MATLAB
1+2+3

1x10+2x20+3x30
>> MATLAB

x=1+2+3

MATLAB “ x="
1+2+3

411 MATLAB
A B A+B A-B A*B

MATLAB A B MATLAB

MATLAB
apple=5
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apples =

5

orange=10

orange =

10

total_cost=apple* 2+orange* 4
total_cost =

50
average_cost=total_cost/(apple+orange)
average cost =

3.33334

() (")
(+) )
*) () (Y

(+) )

5 ()
MATLAB
c=a/b. 2
c=(a/b)."2

A W DN PP

A 10

A*B A*B

A2, ANA

4.1.2

~A

MATLAB
1 MATLAB

MATLAB

MATLAB 4-2

4-2

()

(*)

Hadamard

@F

)

A*B

On

\);

0

A&B APB

A B
A=[0234;1350];
B=[1053;1505];
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A&B
ans =
0O 0 1 1
1 1 0 O
4.1.3
MATLAB > < = MATLAB 4-3 MATLAB
C Frotran MATLAB
4-3
>
<
>=
<=
A B
A=[0234;1350];
B=[1053;1505];
A==B
ans =
0O 0 O O
1 0 0 O
A B 1
MATLAB >= <=
MATLAB al() any() al() 0
1 any() 1 find()
isnan() NaN
isfinite(), isclass(),ishandle()
414
MATLAB round(), fix(), rem()
4-4
round()
fix() 0
floor()
ceil()
rem()
ged()
lem()
rat()




MATLAB 6

7

421

4.2
M MATLAB
eye() zeros() ones() 1
rand() 01 randn()
1 MATLAB
MATLAB [ 2% 1-2%
Q1492 49
4-5 MATLAB
rand('state) 35
rand('state’,s) S
rand('state’,0)
rand('state',j) J J
rand('state',sum(100* clock))
randn('state’)

rand('state’,sum(100* clock));R=rand('state);R(1:5)

ans =
0.8700
0.5435
0.1949
0.3009
0.0243

1 MATLAB

A=

[1234
5678
9101112

13 14 15 16]
x=[-5-10 -15]

diag_element=diag(A) Diag_elemet=diag(A,2)

diag_element =

MATLAB clock

diag() A mxn X
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1
6
1
16
Diag_elemet =
3
8
4-6 diag()
diag(A) A
diag(x)
diag(A K) A Kk k=0
diag(x,k) k
2 MATLAB triu()  tril()
4-7 triu()  tril()
triu(A)
triu (A,k) k
tril(A)
tril(A K) k
A
A=triu(A,1) + tril(A, 1) + diag(diag(A))
A
triu(A, 1)+tril (A,-1)+diag(diag(A))
ans =
1 2 3 4
5 6 7 8
9 10 11 12
13 14 15 16
3
MATLAB MATLAB
1
X
x=(9 10)

newx=(9 10 0 5)

newx=x; newx(3)=0; newx=(4)=15
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newx=[x 0 15]

temp=[0 15]; newx=[x temp]
“[]" o o

newx=
91005
2

‘[

newA=[A;[13 14]]

z=[13 14]; newA=[A;Zz]

newA=
1 2
3 4
13 14

newA=[A;[13 14];[5 6];[7 8]]

newA=
1 2
3 4
1 14

5 6

7 8

y=[11;12]; newA=[A y]
newA=[A [11; 12]]
newA =
1 2 11
3 4 12
newA=[A [5;6] [7;8]]
newA =

1 2 5 7
3 4 6 8
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A=[

1 2

3 4
B=[

5 6

7 8

ABvert=[A;B] ABhoriz=[A B]

ABvert =
1 2
3 4
5 6
7 8
ABhoriz =
1 2 5 6
3 4 7 8
ABvert A B ABhoriz
B
3
MATALB 4-8
4-8
fliplr(A) A
flipud(A) A
flipdim(A,dim) dim A
rot90(A) A 90°
rot90(A k) A k x90°
422
1 MATLAB
MATLAB
l 13 ”
4-9
l:k i 1 k i+l i+2, ..., k
i>k MATLAB i k
k
Ik i 1k i+, i+ 2, .., K j=0
i j ok
k
v=2:7

v=2:7.7



MATLAB 6

81

MATLAB

MATLAB
v=6: 1.1

6 5 4 3 2 1
MATLAB
r=1.2:-0.8: 3.2

1.2000 0.4000 -0.4000 -1.2000 -2.0000 -2.8000
-2.8

2 « m

MATLAB

M=[2:40.1:1:2.1; 1:6]

M =
2.0000 3.0000 4.0000 0.1000 1.1000 2.1000
1.0000 2.0000 3.0000 4.0000 5.0000 6.0000

3 1 g
sine
a=0.0; b=2*pi;n=11;x=(a:(b-a)/(n-1):b)";

y=sin(x);Ftable=[x y]

Ftable =

0 0

0.6283 0.5878
1.2566 0.9511
1.8850 0.9511
2.5133 0.5878
3.1416 0.0000
3.7699 -0.5878
43982 -0.9511
50265 -0.9511
56549 -0.5878

4-10
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4-10

A(ij,...K)

AC.)

AG)

A(:,j:K)

A (ik;)

INGIE)

AGK)

A(ilj2..])

AGf12..])

A(ili2.]1:,)

i2..

Al i2

-])

A

(1

Ftable

Submatrix = Ftable(: 2:4)

Submatirx =
0.6283
1.2566
1.8850

0.5878
0.9511
0.9511

2 4

end A 4 x3 x2 A(end,2,1)

a1 A(end ,end ,end) 3z
Ftable 2 0

Selected=Ftable(Ftable(:,2)>0 ,:)

Selected =
0.6283
1.2566
1.8850
25133
3.1416

4.2.3

MATLAB
A =[]

0.5878
0.9511
0.9511
0.5878
0.0000

whos

4-11 E
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Squeese()

4-11

squeeze(A)

sum(E)

prod(E)

max(E)

m|im|—|Oo

min(E)

MATLAB
Zeros
zeros( 1,2,0,0,2)

ans=
Empty array: 1-by-2-by-0-by-0-by-2

4.24 MATLAB

(Hilbert) H hij =1/ (i+j-1)

4-12 Hilbert

1-2-0-0-2

MATLAB

hilb(n) nxn

invhilb(n) nxn

H=hilb( 3) Hinv=invhilb(3)
MATLAB
H=

1.0000

0.5000

0.3333
Hinv =

9 -36

-36 192

30 -180

0.5000
0.3333
0.2500

30
-180
180

(Toeplitz)

4-13

0.3333
0.2500
0.2000

Toeplitz

toeplitz(k,r)

toeplitz(c)
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x=[1234] y=[9876]
A=toeplitz(x,y),B=toeplitz(x)
A=
1 8 7 6
2 1 8 7
3 2 1 8
4 3 2 1
B=
2 3 4
1 2 3
3 2 1 2
3
4-14 MATLAB
4-14
compan(p) p p
gdlery(n) nxn
gdlery family
family
hadamard(k) n=2k  Hadamard
hankel (x) X Hankel
rosser Rosser
vander(x) 2 X Vandermonde
magic(n) nxn
pascal (n) nxn  Pasca
hankel (x,y) mxn  Hankel 1 X
Househol der help private/house
Householder H
x=[2,5;3];
[V,Beta]=gallery(‘house',x);
H=eye(3,3)-Beta* V*V'
H=
-0.3244 -0.8111 -0.4867
-0.8111 0.5033 -0.2980
-0.4867 -0.2980 0.8212
425
A AX | XA | A Al

inv()

d det(A) x=inv(A)
A

det()
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x inv(A)*B
A AX |
Ce[
9 4
2 8
6 71

X=pinv(C), Q=X*C, P=C*X

X=
0.1159 0.0729 0.0171
0.0534 0.1152 0.0418

1.00 0.00
0.00 1.00

08293 -0.1958 0.3213
-0.1958 0.7754 0.3685
03213 0.3685 0.3952
P*C=C, X*P=X

4.2.6

i“ /n

XN

MATLAB
1 \H
MATLAB

A+B

A 1x1

[1 2
3 4]

[5 6
7 8
MATLAB

XA

X A\B

3 +s

16348

aij---p + lqj---p

“ +n “ ”

MATLAB

(IR 3]

[Ty,
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Add=A+B, Sub=A-B, Add100=A+100

Add =
6 8
10 12
Sub =
4 4
4 4
Add100 =
101 102
103 104
2
A B
C=A*B
A B 1x1
ATLAB MATLAB o
C A B C A i

1]

B*A A*B
A B
MultAB=A*B, MultBA=B*A

MUltAB =
19 22
43 50
MUltBA =

23 34

31 46

Xy

x=[123];
y=[1,10;100];

SX*Yy  M=y*X

1 2 3
10 20 30
100 200 300
MATLAB
1 dot()
X 'y dot(x,y)
A B dot(A,B)
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2 cross()
X Yy Cross(x,y)
X" Y=(XoyaXay2 Xay1-X1ys Xiyo-Xoy1)
X y
cross() 3xn 3xn A
x=[100]
y=[010Q]
Crossprod=cross(x,y)
Crossprod =
0 0 1
Xy
scalar1=dot(x,Crossprod), scalar2=dot(y,Crossprod)
scalarl =
0
scalar2 =
0
3 kron()
Kronecker kron(A, B) mxn kxr
m*kxr*n
A B
A=
[1 2
3 4]
B=
[5 6
7 8]
K=kron(A, B)
K=
5 6 10 12
7 8 14 16
15 18 20 24
21 24 28 32
3
MATLAB “\ “r
Ax=B
x=inv(A)*B,
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x=B/A

inv(A)*B
A=[
1 2
3 4
B=[
5 6
7 8

Right=B/A, Left=A\B

Right=
-1 2
-2 3
Left=
-3.0000
4.0000

4.2.7

Al p
MATLAB

1 9 36
MATLAB

x(®) €'x(0)

4.2.8
MATLAB

mxn

A
B*inv(A)
-4.0000
5.0000
p A”p
A”p A p
p<O0 Al
exp(A)  sqrt(A)
AN2/3)
dx/dk=Ax
" expm(A)

nxm
aij

A\B

X

B/A A

A "-(p)

MATLAB
2

B
A
inv(A)* p AN-p)
A
sgrtm(A) ANL2)
won A
2

A ()
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conj(A") A AL
A B
A=[
1 3 5
1 2 4
0 5 1j;
B=[22; 17; 13];
T=A', R=B'
T=
1 1 O
3 2 5
5 4 1
R=
22 17 13
429
MATLAB f
A f(A)=f(ai)
a=[
0 -3
5 1
4 -6];
abs(a)
ans=
0 3
5 1
4 6
MATLAB A2 (A ) 4-15
4-15
expm(A) Pade e
expml(A) M &
expm2(A) &
expm3(A) e
funm(A ,fcn) fcn
[F,E]=funm(A,fcn)
polyvam(p,A) A
logm(A) A
sqrtm(A) AY?
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4.2.10
MATLAB
A mxn A
AX=)\ X
A X n A A
A nxn
A1 A2 An
MATLAB eg() A
4-16
4-17
eig(A) A
[X,D]=eig(A) A D X
AX=XD
[X,D]= eig(A,'nobalance’) A
eigs(A) A eig()
A 6 6
eigs(f,n) A
M n
eigs(A,B,k,sigma) A
condeig(A) A
balance(A)
[T,B]=balance(A) T B B=TAT
B balance
AT[
-9 -3 -16;
13 7 16
3 3 10
[Eve,Eval=eig(A)
Eve=
-0.7071 -05774 -0.5774
0.7071 05774 -0.5774
0.0000 05774 0.5774
Eva=
-6.0000 0 0
0 10.000 0
0 0 4.0000

A=[

3 -2 -09 2eps
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-2 4 -1 -eps
-epsld  eps/2 -1 0
-0.5 -0.5 01 1j;

[V1,D1]=eig(A), x=A*V1-V1*D1, [V2,D2]=eig(A, nobaance), y= A*V1-V1*D1

x=
0.00 0 0.00 0.00
0.00 0 0.00 0.00
0.00 0.00 0.00 0.00
0.00 0.00 0.00 1.0066

y:
1.0e-015*
08882 0 0.0295 -0.5551
-0.8882 0.0555 0.2254 0.4996
-0.0172 -0.0015 0.0066 O
0.1943 -0.2220 -0.2220 0.5829
nobalance elg()
A
nobaance
YA=\ Y
y eig) A A
AI yI: I_yl
wom A
r(A) max(abs(eig(A))) A det(A) trace(A)
X X' X =1
A
[X,D]=eig(A) cdf2rdf D 2x2
A=|
0O 1 O
-1 0 O
0 0 3

[X, D]=eig(A), [, E]=cdf2rdf(X, D)

X=
0.7071 0.7071 0
0+0.7071i 0-0.7071i 0
0 0 1.0000
D=
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0 0-1.0000i 0
0 0 3.0000
Y=
0.7071 0 0
0 0.7071 0
0 0 1.0000
E=
0 1 0
-1 0 0
0 0 3
E A
o det(l I A)=0 poly()
roots() eg()
4211 QR QZ
1
H (Hessenberg)
MATLAB
418
hess(A) A
[PH]=hess(A) P H A=PHP PP=l
2 OR
MATLAB eig() QR
QR QR mxn A
A=QR
Q mxm R mxn A R
arQ) Q R A Q QR
QR
1) A0=A k=0
2) A A=QkRk
3) Arr1=QkR« k=k+1
4) 2
QR Ax
QR
MATLAB
4-19 OR
[QR]=ar(A) mxm mxn R A=QR
[Q.R,Pl=ar(A) mxm Q mxn
R P AP=QR
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[Q.R]=ar insert(Q,R,j.,b) A b QR Q
R A OR j=n+1 b
A
[QR]= grdelete(Q,R j) A i QR Q R A QR
[Q1,R1]= grupdate(Q,R,X,y) A+xy’ QR 1 A QR
QR

A=
-9 -3 -16;
13 7 16
3 3 10

AO=hess(A); [QO, RO]=qr(A0); A1=R0* Q0

Al=
1.79922 26.8770 -12.6126
2.3625 45085 -0.1434
0 4.9518 1.6923
A2=
17.6077 11.3432 5.0128
-15.3516 -13.6557 -5.8721
0 1.0748 4.0480
3 Qz
Qz

0z()
[C, D, Q, Z, V]=qz(A,B)

QAZ=C QBZ=D
Qz Qz

4212
1

A
U'AU=UAU=T
T
A T
A
-
A
A schur(A)
2x2

rsf2csf

[Q1, R1]=qr(Al); A2=R1*Q1

MATLAB

CD v Q z

U

AT T
U A

T 2x2
MATLAB schur()
A
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4-20

schur(A) A

[U,T]=schur(A) A

[V,Sl=rsf2csf(U,T) u T

A3=
[0 1
-1 QL

Schl=schur(A1), Sch2=schur(), ...
[U, Sch3]=schru(A3)

Schl=
1 O
0 3
Sch2=
2 1
0o 2
Sch3=

Sch3
[V,S]=rsf2csf(U,Sch3)

V=

0+0.7071i
-0.7071
S=
0+1.0000i
0

2
MATLAB

0.7071
0-0.7071i

0
0-1.0000i
[ [

SvD
svas() €igs()
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4-21

vd(A) A

[U,S\V]=svd(A) S
A mxn

[U,SV]=svd(A,0)

svds(A,k,0) k

gsvd(A)

MATLAB A pinv(A)

A,
N R

N S = v v I =Y S )
1]
N (™
o o

w

0l;

[Ua, Sa, Vaj=svd(A), [Ub, Sb, Vb]=svd(B)

Ua=

0.3231 -0.8538 0.4082
05475 -0.1832 -0.8165
0.7719 0.4873 0.4082

Sa=

40791 O

0 0.6005
0 0

Va=

04027 -0.9153
0.9153 0.4027

-0.1641 0.9668 0.1961
0.5653 0.2551 -0.7845
0.8084 0.0178 0.5883

Sh=
39116 O 0
0 13036 O
0 0 0
Vb=

03092 09510 O

0.9510 -0.3092 O

0 0 1.0000
A B
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PseudoA=pinv(A)

PseudoB=pinv(B)

PseudoA=

1.3333 0.3333 -0.6667
-0.5000 0.0000 0.50000
PseudoB=

0.6923 0.2308 0.0769
-0.2692 0.0769 0.1923
0 0 0

MATLAB

431

MATLAB

p(x) = ax" +ax™" +x0a X +a,

P=lag &« & ..&)]

A [by by bs ... brg by,

1

MATLAB

MATLAB
p=[1-56-33]
poly2sym(p)
ans=

X"3-5* x"2+6* x-33
= poly2sym
2

a=[123;234;345];
pl=poly(a), poly2sym(pl)

pl=
1.0000
ans=

-9.0000 -6.0000

-0.0000

ploy A ploy
(X-by) (x-by)...(X-br-1) (X-by)

poly
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X3-9* x\2-6% X-7343508239050119/2535301200456458802993406410752
= 1

root=[-5 -3+4i -3-4i];
p=poly(root), poly2sym(p)

p =
1 11 55 125
ans =
XN3+11*x"2+55* x+125
=
real

432

roots
r=roots(p)
poly
p2=poly(r)

> MATLAB
» roots poly roots  poly

p=[2-56-19]

roots(p)

ans =
1.6024 + 1.2709i
1.6024 - 1.2709i
-0.3524 + 0.9755i
-0.3524 - 0.9755i

2
poly
A=[1.23-0.9;51.756;90 1];
poly(A)
ans=
1.0000 -3.9500 -1.8500-163.2750
A roots
3
polyval
p(X)=x>-2x-5 p(X)=X>2X-5I X |
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p
p=[1 11 55 125];
b=[11;11];
polyval (p,b)
ans =
192 192
192 192

polyvam(p, b)
ans =
206 81
81 206

m a n b c

c(k) = Q a(j)b(k +1- j)

=1

c (men+1)

o(k)- r(k) = @ a(j)ak +1- )

j=1

p=[2-56-19];
poly2sym(p)

ans =

2* XN-5*% XA\3+6* X 2-X+9

d=[3-90-18];
poly2sym(d)
ans =
3*x"2-90*x-18

pd=conv(p,d)
pd =
6 -195 432 -453 9 -792 -162

poly2sym(pd)
ans =
6* X6-195* Xx\5+432* xN4-453* XN 3+9* X"\ 2-792* x-162

pl=deconv(pd, d)
pl =

conv

deconv
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9

5
polyder

a=[135];
b=[2 4 6];
p=polyder(a), g=polyder(b), c=polyder(a, b), [q,d]=polyder(a,b)

p:
2 3
q:
4 4
c=
8 30 56 38
q:
2 -8 -2
d=
4 16 40 48 36
> polyder
> polyder
> polyder
6
MATLAB
> palyfit(X Y n) XY
> [p, sl=polyfit(X Y n) p
x=0:pi/20:pi/2;
y=sin(x);

a=polyfit(x, y, 5);
x1=0:pi/30:pi*2;
yl=sin(x1);
y2=a(1)*x1."5+a(2)* x 1. M+a(3)* x1.A3+a(4)* x1./2+a(5)* x1+a(6);
plot(x1, y1, 'b-', X1, y2, 'r*")
|legend( )
axis([0, 7,-1.2, 4])
4-1 5 [0 p/2]

poiynto
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<) Figure Ho. 1
File Edit View Insert Tools Hindew Help

J[=] S

lozda| xarspso

4 ‘ :

asf il
sl *

25+ *

2 *

151

41
[0 p/2]

residue

b a

b(s) . n . 5 r
a(s) s- P S- P, S- Py

r p k

-4-8st
1+6s*+8s

b=[-4 8];
a=[1638];
[r, p, K]=residue(b, a)

r=
-12
8

p =]
-4
-2

k=
[l

rrp k residue
[b2, a2]=residue(r, p, k)
b2 =
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4.4

MATLAB

44.1
MATLAB
mx3 m 1 2 3

16xm
A=eye(1000);
1000x1000 8 Mb
B=speye(1000);
1000x3 16Kb
1000x1000 0.2%
MATLAB

A A 2B 2000

442
MATLAB 4-22

MATLAB sparse()

4-22

sparse(A) A A A
sparse(m,n) mxn 0

sparse(u,v,a) uv a u v a
(ui, i) ai a

max (u)xmax(v)

sparse(u,v,a,m,n) mxn (ui, vi) ai uv a

sparse(u,v,.am,n, mxn nzmax (ui, vi) a nzmax
nzmax) u v

find(x) X X=X X

[u,v]=find(A) A

[u,v,s]=find(A) A S u v

uv s sparse

full(S) S

spconvert(D) D 1 2

A=eye(5); B=sparse(A)

B=
Ly 1
22 1
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(33)
(4.4)
(5.5)

1
1

ind1=[123342];
ind2=[121453];
nu=[012305];

m=sparse(indl, ind2, nu)

31)
(22)
(23)
(34)

MATLAB

Fm=full(m)

Fm=

O N O O

whos

4.4.3

A\

A\

o O+ O

2
1
5
3

full()
0 0 O
5 0 0
0 3 0
0 0 O

MATLAB

size

eye

[A B A B

A=eye(5); B=sparse(A); h=[1; 2; 0; 4; 5]; C=5*B, D=A+B, x=B\h

diag

speye
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C=
(1,2 5
(2,2) 5
(3.3 5
(4,9 5
(5,5) 5
D=
2 0 0 0 O
0O 2 0 0 O
O 0 2 0 O
O 0 0 2 O
O 0 0O 0 2
X=
1
2
0
4
5
C D X
MATLAB 4-23
4-23
nnz(A)
SPY(A) A
spy(A,cstr,size) cstr size A
nonzeros(A) A
spones(A) 1
spalloc(m,n, nzmax) mxn nzmax
nzmax(A) A nnz(A)
issparse(A) A 1 0
spfun(fen,A) fen
spfun(A) A sprank(AOrank(A)
2
3
444
MATLAB
speye()
1
MATLAB sprand() 4-23

A=[
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o O —» O
SO r O Pk

r=sprandn(A)

(2.1)
(12
(32
(4.3

4-24

~ O O O

-0.4326
-1.6656
0.1253
0.2877

sprand(A)

A

sprand(m,n,dens)

mxn
OOdensd1 dens

densxmxn

sprand(m,n,dens, rc)

Lrc
[OI(min(m, n))
0

mxn
rG

rc

sprandn(A)

A

sprandn(m,n,dens, rc)

mxn

sprand

sprandsym(S)

sprandsym(n,dens)

mxn

dens

sprandsym(n,dens, rc)

Lrc
rc

rG

rc

sprandsym(n,dens, rc,k)

1/rc

k=2

Jacobi

sprandsym(S,dens,r
c,3)

1/rc

dens

spdiags()

d<0
di=0
di>0

4-25

B

min(mxn)xp A

mxn p

[B,d]=spdiags(A)

spdiags(A.d)

spdiags(B,d,A)

)

A=gpdiags(B,d,m,n
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445
MATLAB
lu chOl
A A*x B x A\G A A
A\B A A
> A B
> A A
> A Cholesky B
> LU B
MATLAB bicg bicgstab cgs gmres pcg gmr
Ax b pcg A
4.5
MATLAB
MATLAB
M
451
MATLAB
>
>
>
(2,3,2
= datatypes
452
MATLAB cat
1
A
A=[578,019436];A 3x3 A
A(:,:,2)=[104,356;987]
A1) =
5 7 8
0 1 9
4 3 6
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1 0 4
3 5 6
9 8 7
A
>
>
MATLAB
A(:,:,3)=5;
A=(:,:,3)
ans=
5 5 5
5 5 5
5 5 5
A 3x3x3x2

A(:,:,1,2)=[123;456;7 8 9]
A(:,:,2,2)=[98 7,134,789
A(:,:,3,2=[110;456;7 7 9]
= MATLAB A
2
MATLAB randn ones  zeros

b=randn(4, 3, 2)

repmat
( IxI )
b=repmat(5, [34 5])

b(:,:,1) =

ol
ol
ol
ol

4x3x2
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=
3 cat
cat — —
b=cat(dim, A1, A2,...)

Al A2 dim

cat

b=cat(3,[28;05], [1 3;7 9])
b(:,:,1) =

2 8

0 5
b(:,:,2) =

1 3

7 9
cat cat

A=cat(3, [92;65], [7I; 84]);
B=cat(3, [35;01], [56; 21]);
D=cat(4, A, B,cat(3,[12;34], [43;21]));

cat 1 2X2x1x2
C=cat(4,[12;,45],[7 8;3 2]);
cat 1
dim 5 2x2xIxIx2
C(1,2,1,2) 8
4
MATLAB 4-26
4-26
size size(c)
ndims ndims(c)
whos whos
453
10° 5" 3 a
a=fix(8*randn(10, 5, 3));
1
a (3.2 a(3,2,2)
a 21 23 (24 a(2,[134],3)
MATLAB a a;, 3,2
a(2:3, 2.3, 1) 2x2 a
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4x4 0
C=zeros(4,4)
a 2x2 C
C(2:3, 2:3)=a(2:3, 1:2, 2)

A(:,:,2)=1:10
MATLAB

AL, 2)=1:10
2
MATLAB

reshape

B=reshape(A,m,n)
B=reshape(A, m, n, p...)
B=reshape(A,[mnp ]
B=reshape(A,siz)

B=reshape(A m n) m° n B A A m*n

B=reshape(A m n p..) B=reshape(A [mnp...]) N A
m n p m*n*p prod(size(x))

B=reshape(A,si2) B sz A prod(siz)

prod(size(A))
MATLAB
1

B=repmat(5, [2 3 1 4]

size(B)

ans=

2 3 1 4

3

shiftdim

B=shiftdim(X, n)

[B,nshifts]=shiftdim(X)

»  B=shifidim(X n) n X n n shiftdim
n n shiftdim

»  [B,nshifig|=shiftdim(x) B A A
nshifis size(A,dim)=1 A dim

> X shiftdim
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4
squeeze
B=sgueeze(A)

B A

a=rand(1, 1, 3, 1, 2);
[b, n]=shiftdim(a), c=shiftdim(b, -n), d=shiftdim(a, 3), e=squeeze(a)

b(:,:,1) =
0.4565
0.0185
0.8214
b(:,:,2) =
0.4447
0.6154
0.7919
n=
2
c(:,,1,1,1) =
0.4565
c(:,,2,1,1) =
0.0185
c(:,:,3,1,1) =
0.8214
c(:,,,1,1,2) =
0.4447
c(:,,,2,1,2) =
0.6154
c(:,:,3,1,2) =
0.7919
d¢,:;,1,1,1) =
0.4565 0.4447
d(,:;1,1,2) =
0.0185 0.6154
dc,:,1,1,3) =
0.8214 0.7919
e=
0.4565 0.4447
0.0185 0.6154
0.8214 0.7919
squeeze
5
permute

B=permute(A, dim)
dim A 1 () 2 ()3
()
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B=permute(A, [2 1 3])

permute 5x4x3x2 A
4x2x3x5
permute transpose permute
TSI FELE A V ipermute
permute(B V) A
E C
D=ipermute(C [142 3])
E=permute(D, [1 4 2 3]);
ipermute
454
MATLAB
1
sum  mean
Cross 3
=
2
MATLAB dfun
sin
3
matfun
mﬁfun (TR I TR\ L B 1} \n 1 ”

A=cat(3,[123,987;465],[032,884;535],[64 768554 3])

A1) =
1 2 3
9 8 7
4 6 5
A(:,:,2) =
0 3 2
8 8 4
5 3 5
A(,:3) =
6 4 7
6 8 5
5 4 3

eig
eig(A)
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??? Error using ==> eig
Input arguments must be 2-D.
elg

eig(A(:,:,2)
ans=

12.9129

-2.6260

2.7131
= sgueeze
[133] eig(squeeze(A(2 )

4.6

MATLAB
MATLAB MATLM

4.6.1

MATLAB

A\

> struct
MATLAB

name num test student

student.name="John Doe;
student.num=12345;
student.test=87;
student
student =

name: 'John Do€e

num: 12345
test: 87

eig(A(2 )
eig

MATLAB
student
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student(2).name="Ann Mili";
student(2).num=12346;
student(2).test=56;

student 1X2 1 MATLAB
fieldnames fieldnames
student

student
student =
1x2 struct array with fields:

name

num

test
fieldnames(student)
ans=

'name'

‘num'

‘test

MATLAB
student name num test
struct
=struct( )
struct
structt(* 1 1 2 2 ..)
2
student sb  shdent(2).name 2 name

name2=student(2).name
name2 =
Ann Mili

student(2).test=[ 34 56 89;56 76 87];

test
test1=student(2).test(2,3)
test

testl =

87
B=patient(2);

setfield  getfield getfield
f getfield( A } A 1y

“ {}H QUdent

name’
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str=getfield(student,{ 2} ,'name’)
Str =
Ann Mili
f student(2).name
setfield  getfield
dze size
student size
size(student)
ans=
1 2
size(student(2).test)
ans=
2 3

rmfield
stru2=rmfield{" ’ )
= rmfield

mean(student(2).test)
ans=
45 66 88

Total=0
for j=1:length(student)

total total+student(j).num
end

Total=sum(student.num)
total sum([student(1).num  student(2).numj)

(hight) (welght)
function r=concen(test);
a=polyfit([test.height],[test.weight],1);
r=[test.weight]-(a(1)* [test.height] +&(2));
hight=[test.hight];
welght=[test.weight];
plot(hight,weight,'r");
hold on;
plot(hight,r,'y");
hold off;

4

student

concen

test
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A.name=gtruct(' namel’ ' name2' ' name3’ ,.);
A.number=struct(123;124,125;...);
A.score=struct(98;78;56;...);

average=mean(A.score)

B(1).name="namel’;
B(1).number=123;
B(1).score=98;
B(2).name="name2’;
B(2).number=124;
B(2).score=78;

average=mean([B.score])
A B

struct

A(1).data=[347;801];
A(1).nest.testnum="Test 1';
A(1).nest.xdata=[4 2 8];
A(1).nest.ydata=[7 1 6];
A(2).data=[93 2;7 6 5];
A(2).nest.testnum="Test 2';
A(2).nest.xdata=[3 4 2J;
A(2).nest.ydata=[5 0 9];

struct
A=struct([1 2],'data,[34 7;8 0 1], 'nest'....
struct([1 1],'testnum’, Test 1','xdata,[4 2 8],'ydata,[7 1 6]));
A(2).data=[93 2;7 6 5];
A(2).nest.testnum="Test 2';
A(2).nest.xdata=[3 4 2J;
A(2).nest.ydata=[5 0 9];

A(2).nest A nest A(D.nest.ydata(2) A(1) ydata
4.6.2
MATLAB MATLAB
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A=[1234;2345;3456]

C {A sum(A) sum(sum(A))}

1x 3

A\

A(1,1)={[1,2,3;0,5,8;7,2,9]};

A(1,2)={'Annecat’};
AQR1)=(3+7i};
A(2,2)={ 0:pi/10:pi};

A{1,1}=[1,2,3;0,5,8;7,2,9];

A{1,2}='Annecat’;
A{2,1}=3+7i;
A{2,2}=0:pi/10:pi;

b [ ]H

[34] [56] [78]}
2x 2

cel(5,3);
5x 2
B(1,3) {1:3};

MATLAB

A=

[3x3 doubl€]

[3.0000+ 7.0000i]
celldisp
cellplot(A)

cell

MATLAB

‘Anne cat'
[1x11 doubl€]

A

{1 (

“

Ix 2

MATLAB

cellplot

2x 2

MATLAB

C {[l7

4-2
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File Edit View Insert Tools WHindow

Help

IDedE/xa s ®po

4-2
4-2

A3 3) (55) A

23 @1 B2

n{1,1}=[12;45];
n{ 1,2} ='name’;
n{ 2,1} =2-i;
n{2,2}=7,

c=n{1,2}
c=
name

d=n{1,1}(22)
d=

a=cell(3,4)
size(a)

ans =

b=reshape(a,6,2)

1)

33

MATLAB

“ A{L}=

3

3

2 1

13
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size (b)
ans=

c(D)={[123]};
c(2={[101]};
c(3)={[9874]};

d=conv(c{1:2})

d=

1 2 4
c{1:3}
ans=

1 2 3
ans=

1 0 1
ans=

9 8 7

b=[c{1};c{2}]

b=
1 2 3
1 0 1

varargin  varargout

[{ 1:2}]=eig(b)
d=

[3x3 doubl€] [3x3 doubl€]

5

A(1,1)={ ones(5)};

A(L2)={{[534;56 8,90 7] 'Namel’;[28 6+9i] {17 []}}};

cell

A
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A=cdl(1,2);

A(1,2)={cel(2,2)};

A(1,1)={ ones(5)};
A{1,2}(1,1)={[528;730;6 7 3]};
A{1,2}(1,2)={'Namel'}
A{1,2}(2,1)={[28 6+9i]};
A{1,2}(2,2)={cell(1,2)};
A{1,2}{2,2}(1)={17};

c=cdl(1,2);

c{ 1} .name="Tom;
c{ 1} .number=123;
c{ 1} .score=78;

c{ 2} .name='Jarry’;
c{ 2} .number=124;

6

A{1,1}=[12;3 4l
A{1,2}=[90,01]
A{2,1}=[7841]
A{2,2}=[4i 3+2i;1-6i 5];

for k=1:4
fori=1:2
for j=1:2
NUM(,j k) A{K}(,j)
end
end

end

g=cell(1,16);
for m=1:16
g(m)=NUM(m);
end

7

m=cell(1,2);
my{ 1} .xdata=[-.03 0.41 1.98 2.12 17.11];
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m{ 1} .ydata=[-35 18 9 0];
my{ 2} .| abel="12/6/75-6/3/98;
my 2} .obs=[56 32 51 6;12 89 34 22];

4.7

MATLAB A B mxnx...xp
X
MANAB

4.7.1
MATLAB 4-27

4-27

max(x) X X max (abs(x))
max(A) A 1 1xnx...xp

max(abs(A))
[y.ind]=max(A) A 1 1xnx...xp y ind

max(A,B) A B A B

C=max(A,[],dim) dim A max(A,[],1) A

min(x) X max
X min(abs(x))
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4.7.2
1

MATLAB sum()  cumsum() 4-27

4-27
sum(x) X
sum(A) A 1xnx...Xp
cumsum(x) X 2 X
cumsum(A) A A
cumsum(A,dim) A dim cumsum(A) cumsum(A,1)

A

Tsum=sum(A), Tcsum=cumsum(A)

Tsum=
6 7 5
Tesum=
1 2 3
3 5 4
6 7 5
2
4-28
4-28
prod(x) X
prod(A)
prod(A,dim) dim
cumprod(x) X 2 X
cumprod(A) A
cumprod(A, dim) dim
A
Tp=prod(A), Tc=cumprod(A)
Tp=
6 12 3
Tc=
1 2 3
2 6 3
6 12 3
3
4-29
diff(x) n 1 n X
X=(X1 X2 ... Xp) diff()=(X2 X1X3 Xo..Xn Xpn 1)
diff(A) A
diff(A)=A(2m,)) A@dm 1))
diff(x,k) k diff(x,2)  diff(diff(x))
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diff (A k,dim)

dim k

[DAdx,DAdYy,

DAdx DAdy DAdz A TA/ X

DAdz,...]=gradi ent(A)

ATy TA/1z

[DAdx,DAdy DAdz,..]=
gradient(A,h1, h2,h3,...)

TA/x  TA/Ty 9A/9z

hl h2,h3..

x=[149 16 25]

4.7.3

del2(A)

A

MATLAB

max min

4-30 MATLAB

4-30

diff 4-29 diff

d1=diff(x), d2=diff(d1), d3=diff(d2)

sum  prod MATLAB

mean(X)

mean(A,dim)

Ixnx..xp A 1 dim
dim

median(x)

median(A,dim)

Ixnx...xp A 1 dim
dim

std(x)

Sd(A,dim)

Ixnx..xp A 1 dim
dim

A=

1
2
3
100 ]

A W DN PP

ave=mean(A), med=median(A), dev=std(A)

ave =
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25000 26.5000
med =

2.5000 2.5000
dev =

12910 49.0068

MATLAB cov
4-31

4-31

corrcofe

cov(x)

X

cov(A)

cov(x.y)

cov(xy]) x 'y

corrcoef(A)

corrcoef(X,y)

corrcoef([xy]) X vy

x=[1,1,1]; y=[1;2,2]; z=[0;-1;1];

varx=cov(x), vary=cov(y), varz=cov(z),...
CVXY=COoV(X,Y),CVXZ=COV(X,Z),cvyz=cov(Y,z)

0.3333 0
0 1.0000
corrcoef

MATLAB sort

4-32

4-32

sort(x)

sort(abs(x))

[y,ind]=sort(x)

ind y=x(ind)

Ssort(A,dim)

dim
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[B, Ind]=sort(A)

Ind

Ind

ind

sortrows(X, col)

angle(x)

col

abs(x)

flipud

0 4
2 0
4 2

0 0
2 2
4 4
1 2
2 3
3 1
4 4
2 2
0 0

N

MATLAB

4.8

MATLAB
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MathWorks MATLAB
> MATLAB M
> MATLAB
>
>
> M
MATLAB MATLAB
MATLAB
511
MATLAB
whos
5172

function c=myfile ab

c=sgrt atb
tm
a=3;
=4;
c=t ab
c=
7

function out=ctrltbul  x

MATLAB
MATLAB BASIC C Fortran
MATLAB
51 M
M M
M M
MATLAB
MATLAB
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%Ctrltbu controller for the truck backer-upper when distanceisfar.
distance=norm x 1.2
dpha=acos x 1 /distance -pi/2;
tmp=x 3 -pi/2-alphg
>
» H1 H1 lookfor
> H1
> HI
> “ ”
function out= ctritbul  x function out
ctritbul X MATLAB
“ [ ]H
function [X,y,z]=sphere theta, phi, rho
function printresults  x
function [ ]=printresults x
Fortran
H1 H1 “o
“ help ” H1 lookfor H1
H1
“ help ” H1
help sin
SIN Sine.
SIN X  isthesneof the elements of X.
Overloaded methods
help sym/sin.m
Contents.m Contents.m
T “ help ” Contents.m
“ help ” H1
MATLAB “ %
MATLAB 31
“om’ average.m

MATLAB
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2000 2

1
tm

f 1 =2
k=1,
whilef k <1000
f k+1 f k *2
k=k+1
end
fk
2 t.m
3 MATLAB t.m
f=
Columns 1 through 6
2 4 8 16 32 64
Columns 7 through 10
128 256 512 1024
k=
10

A\

> “ end” M
> t.m t.m MATLAB
MATLAB MATLAB
MATLAB cd c:\mypath t.m c
mypath
» tm who  whos

1
functionf=t n

f 1 =2

k=1;

whilef k <cell n/2
f k+l
k=k+1;

1l
AL
=~

*2’

end
f

2 tm

3 MATLAB 2000 2
t 2000

ans=
Columns 1 through 6
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2 4 8 16 32
Columns 7 through 10
128 256 512 1024
> t.m
MATLAB
n f
> k t t
k
> M o
help
> nargin nargout
t
> MATLAB help t
help t
2
> lookfor t MATLAB
= help M M
MATLAB lookfor
MATLAB M
513
MATLAB
1
2
3 M
4 MATLAB MATLAB
MATLAB MATLAB
clear
5-1
5-1 clear
clear
clear function
clear all
pcode
MATLAB MATLAB
pcode
pcode
MATLAB
MATLAB MATLAB
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MATLAB

514
nargin  nargouitt

function c=testargl ab

if nargin==1
c=a’z,

eseif nargin==2

c=atb;
end

varargin  varargout

MATLAB
3x 3

function testvar varargin
for I=L:length varargin
=varargin{l} 1 ;
y | =varargin{l} 2 ;
end
XmincFmin 0, min X
ymin=min Omin y ;
axis xminfix max x +3yminfix max y +3
plot Xy

testcar
testvar [2 3],[15],[4 8],[65].,[4 2],[90 3]
testvar varargin{i}
varargout varargin

nargout
function [varargout]=change arrayin
for 1I=1:nargout
varargout{ I} =arrayin :,| ;

end

a:
1 2 3
6 7 8

[p1,p2,p3]=change a

pL=

MATLAB

varargin

{}
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6
p2 =
2
7
p3=
3
8
pl 1 6 p2 2 7 p3= 3 8
varargin  varargout
515
mainfunction subfunctionl subfunction2

function [avg, med]=mainfunction u

n=length u ;

avg=mean u,n ;

med=median un ;

function a=subfunction v,n

%

asum v u;

function m=subfunction2 v,n subfunction2

w=sort v ;
ifrem n2 ==1
m=w n+tl /2 ;

ese
m= w n2 +w n2+1 /2
end
MATLAB
M
M
private private
A private private A private
private A private A
516 Shell Escape Function

MATLAB
FORTRAN C
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C

FORTRAN MATLAB C

MATLAB
“
functioiny=loop ab,c,d
savedateabcd
Iforloop
load data
abocd data.mat

5.2

MATLAB
ASCII text

ASCII

5-2 MATLAB

FORTRAN

C

FORTRAN

C

FORTRAN

ASCII
ASCII

forloop

ASCII

fopen

fclose

fread

fwrite

sprintf

sscanf

feof

fseek

ftell

frewind

tempdir

tempname

110 fscanf

fprintf

fget

foets
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521

fopen
fid=fopen(’ Y )
fid “ "
5-3
MATLAB 't
rt','wit+'
-1 input.dat

fid=fopen(input.dat' 'r)
MATLAB /0 ANSI C MATLAB 1/O C

I1/0
-1 fopen
ferror

re / )
“w+" /
fat” / ( )

fid=0;
while fid<1

filename=input(‘Open file:','r");
if fid==-1

disp(message)
end
end

nofilem goodfilem nofilem
goodfilem
open file: nofilem
Cannot open file.Existence? Permissions? Memory?
open file: goodfilem
fclose fclose
status=fclose(fid);
status=fclose(al);
fid status
0 -1 -1 MATLAB
MATLAB fclose
110
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MATLAB

tempdir

fid=fopen(tempname,'w")

5272
read

fid=fopen('matrix.dat','r');
A=fread(fid);
fread A
100
fread
MATLAB

‘char' 'uchar

16
32 64
fread
‘int8 'float32
fwrite
64 4
file=fopen('magic4,bina, 'w");

count=fwrite(filemagic(4), 'int32");

status=fclose(file);
count
fopen

tempname

matrix.dat

ASCII
10x 10

'float" ‘'double

MATLAB

MATIJLB

fread

A=fread(fid, 100)

'short'

fid

'long'

feof

fseek

ftell

frewind

fseek  ftell
ftell
status=fseek(fid, offset, origin)
fid offset
‘cof'  'bof' 'eof’
» ‘cof'
> 'bof'
> eof
fseek  ftell
A=1:5
fid=fopen(‘five.bin', ‘w')
fwrite(fid, A, 'short’)

fseek
fseek

origin

five.binn

origin
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status=fclose(fid);

fid=fopen(five.bin''r") five.binn
status=fseek(fid, 6, 'bof") 6
four=fread(fid, 1, 'short") 4 4
5-5
5-5
bof 1 2 3 4 5 6 7 8 9 10 eof
0 1 0 2 0O 3 0O 4 0 5
0
4 2 ftell
position=ftell(fid)
position=
8
5-6
5-6
bof 1 2 3 4 5 6 7 8 9 10 eof
0 1 0 2 0O 3 0O 4 0 5
0
foeek
status=fseek(fid, -4, 'cof");
5-7
5-7
bof 1 2 3 4 5 6 7 8 9 10 eof
0 1 0 2 0O 3 0O 4 0 5
0
“ three=fread(fid,1,'short");” 3
523
ASCII
1 fogetl  fgets
fgetl fgets

function y = babycount(filename, baby)
% Search for number of string matches per line.

fid = fopen(filename, 'rt’); %
y=0;
while feof(fid) == %
line = fgetl(fid); %
matches = findstr(line, baby); % "baby" o
num= length(matches); % num “ bBby”
if num>0
y =y +num;

fprinff(1,'%d:%s\n',num, line);
end
end
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fclose(fid);
myfile
Oranges and les,
Pineapples and tea.
Orangutans and monkeys,
Dragonflys or fles.
myfilem 'es
litcount(‘badpoem’,'an’)
2:0Oranges and les,
1: Pineapples and tea.
1: Dragontiys or fles.
2 fscanf
MATLAB fscanf C
MATLAB C fscanf
g B 10

input.dat
3.6542345333445678
2.7134314231445
3.45677889897897978
input.dat
fscanf
fid=fopen(‘input.dat’. 'r');
Mydata=fscanf(fid, '%g");
status=fclose(fid);
fscanf
A=fscanf(fid, '%5d', 100)
A fscanf(fid, '%5d', [10 10])
sscanf fscanf

sgure=mum2str([5,5"2])
rootval ues=sscanf(squre, '%if");
3 fprintf

fprintf

fprintf
x 00.1:1
y=[x:exp(x)]
fid=fopen(‘exptable, 'w")
fprintf(fid, 'Exponential Function\n\n');
fprintf(fid, '%6.2 %12.8\n', y)
status=fclose(fid);

2 12 8

fprintf

sscanf

i“ %gn

MATLAB

fid

sscanf

sscanf

C

100

sprintf

10x 10
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5.3
MATLAB e
MATLAB
* (object-oriented programming)”
531
MATLAB double sparse char struct  cell
MATLAB MATLAB
inline sym
[ti
( )
M M
MATLAB “ ?
MATLAB
A=zeros(10, 10)
s 'Helloworld'
polynom polynom polynom
p=polynom([1 0 3 -6])
p(x) x*+3x-6
MATLAB M ‘@
M @polynom
inline  toolbox\MATLAB\funfun
@sym  toolbox\symbolic toolbox\MATLAB \funfun  toolbox\symbolic
MATLAB
1
MATLAB
( )
@polynom
M
MATLAB
2
M M
“ @
polynom.m

function p=polynom(a)
POLYNOM Polynomial class constructor
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p POLYNOM(V) creates apolynomia object from the vector v,

containing the coefficients of descending powers of x
if nargin==
p.c=[];
p=class(p, 'polynom’);
elseif isa(a, ‘polynom’)
p=a
else
p.c=a(’).’
p=calss(p, 'polynom’);
end

polynom

polynom

YV V V V VY

class
3 class isa

classs isa
isa(a, 'class_name)

a calss name

isa(pi, 'double)
isa(‘hella', ‘char')
isa(p, ‘polynom’)

class(pi)
ans=
‘doublé€
class('hdllo)
ans=
‘char
class(p)
ans=
‘polynom'
4

MATLAB
b=class_name(a)
a

class name”

MATLAB double char

@polynom

class

“

double

doublem

isa )

class_ name”

polynom”

char
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function c=double(p)
POLYNOM/DOUBLE Convert polynom object to coefficient vector
c=DOUBLE(p) converts a polynomial object to the vector ¢
containing the coefficients of descending power of x.

c=p.C;

@opague/char.m
function chr = char(opague_array)
%CHAR Convert an OPAQUE object to CHAR
%  Chip Nylander, June 1998
%  Copyright 1984-2000 The MathWorks, Inc.
% $Revision: 1.8$ $Date: 2000/08/01 15:16:55 $
% For opague types other than those programmed here, just run the default
% builtin char function.
if ~igava(opague_array)
chr = builtin(‘char’, opague_array);
return;
end
% Convert opague array to cell array to get theitemsiniit.
er=0;
try
cel = cell(opague_array);
catch
er=1,
end
if err
chr="
return;
end
% A java.lang.String object becomes a char array.
if isa(opague_array,'java.lang.String’)
chr = cel{1};
return;
end
% An empty Java array becomes an empty char array.
sz = huiltin('size, cdl);
psz = prod(sz);
if psz ==
try
chr = reshape(",size(cel));
catch
chr="
end
return;
end;
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% A javalang.String array becomes a char array.
chr = cell(s2);
fori=1:psz
chr{i} =";
end
t = opaque_array(1);
¢ = class(t);
while ~isempty(findstr(c,'[]"))
t=1(1);
¢ = class(t);
end
if psz==1& ischar(t) & size(t,1) ==1
chr=t;
return;
end
if isa(t,java.lang.String’)
chr = char(cdl);
return;
end
% Run toChar on each Java object inthe MATLAB array. Thiswill error
% out if atoChar method is not available for the Java class of the object.
% A scalar array becomes asingle char array.
if psz ==
if ~igava(opaque_array(1))
chr = builtin('char',opague_array(1));
else
chr = javaMethod('toChar', opaque_array(1));
end
else
fori = 1:psz;
if ~igava(cel{i})
chr{i} = builtin('char',cel{i});
else
chr{i} =javaMethod('toChar', cel{i});
end;
end;
end;
chr=char(chr);
5
display
@inline display.m

display

function display(obj)

%DISPLAY Display an INLINE object.

%  Steven L. Eddins, August 1995

%  Copyright 1984-2000 The MathWorks, Inc.

display
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% $Revision: 1.6 $ $Date: 2000/06/02 00:11:15 $
isLoose = strcmp(get(0,'FormatSpacing’),'l oose);
linel = sprintf('%s =', inputname(1));
if (obj.isEmpty)
line2 ="Inline function (empty)";
ese
line2 = sprintf('Inline function:\n %s(’, inputname(1));
for k = 1:(obj.numArgs-1)
line2 = sprintf('%s%s,, line2, deblank(obj.args(k,:)));
end
line2 = sprintf('%s%s)', line2, deblank(obj.args(obj.numArgs;:)));
line2 = sprintf('%s = %s, line2, obj.expr);
end
if (isLoose)
fprintf(\n’);
end
fprintf(‘'%s\n', linel);
if (isLoose)
fprintf(\n’);
end
fprintf(" %s\n', line2);
if (isLoose)
fprintf(\n’);
end

532

1
MATLAB
p q @polynom plus.m plus.m

ptq

plusm

function r= plus(p,q)

% POLYNOM/PLUS Implement p + g for polynoms.
p=polynom(p);

o=polynom(q);

k= length(g.c) - length(p.c);

r = polynom([zeros(1,k) p.c] + [zeros(1,-k) g.c]

p+l

mtimes p*q MATLAB
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function r = mtimes(p,q)

% POLYNOM/MTIMES Implement
p = polynom(p);

q = polynom(a);

r = polynom(conv(p.c,q.c));

p = polynom([ 1 0-2 -5]);

p*q for polynoms.

g=p+

q:
X"3-2*x-4

r=pq

r=

XN6 - 4* XN - X3 + 4*¥x"N2 + 18*x + 20
5-6 MATLAB
5-6
atb plus(a,b)
a-b minus(a,b)
-a uminus(a)
+a uplus(a)
a.*b times(a,b)
a*b mtimes(a,b)
a./b rdivide(a,b)
a.\b mrdivide(a,b)
a/b Idivide(a,b)
a\b mldivide(a,b)
a.”b power(a,b)
a™b mpower(a,b)
a<b It(a,b)
a>b gt(a,b)
a<=b le(a,b)
a>=b ge(a,b)
a~=b ne(a,b)
a==b eq(a,b)
agb and(a,b)
alb or(a,b)
~a not(a)
a:d:b colon(a,d,b)
a:b colon(a,b)
a" ctranspose(a)
a.” transpose(a)
display(a)

[a b] horzcat(a,b)
[a;b] vertcat(a,b)
a(sl,s2,...sn) subsref(a,s)
a(sl,s2,...sn)=b | subsasgn(a,s,b)
b(a) subsindex(a,b)

myclass

plot

plot.m
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myclass
MATLAB

MATLAB @polynom/roots.m

function r=roots(p)
%POLYNOM/ROOTS.ROOTS(p) is a vector containing the roots of p.
r=roots(p.c)
MATLAB  roots

p=polynom([1 0 -2 -5]);
roots(p)
ans=

2.0946

-1.0473+1.1359i

-1.0473-1.1359i

polyva @polynom/polyva

function y=polyval(p,x)
%POLYNOM/POLYVAL POLYVAL (p,) evaluates p a the points x.
y=0;
for a=p.c

Y=y X X+a;
end

polyval  roots plot
@polynom/plot.m
function plot(p)
%POLYNOM/PLOT PLOT(p) plots the polynom.p.
r=max(abs(roots(p)));
x=(-1.0:.01:1.0)*r;
y=polyval(p,x);
plot(x,y);
title(char(p))
grid on
@polynom/diff.m

function g=diff(p)
%POLY NOM/DIFF DIFF(p) is the derivative of the polynom p.
c=p.C;
d=length(c)-1;%degree
g=polynom(p.c(1:d).* (d:-1:1));
methods
methods(* ")
methods
MATLAB
methods('cell’)

Methods for class cell:
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deblank ismember  setxor strcat union
intersect  setdiff sort strmatch  unique
533
MATLAB
inferiorto  superiorto
superiorto inferiorto
rational rational polyfun
polyfun rational
superiorto('polyfun’)
rational polyfun ptr r+p Pfr r*P
( p r rationa ) ratioanl
MATLAB Chebyshev
Chebyshev
roX) 1
71(X) X
7% N 2xX(1)—yodN M 1
chebyshev
c cheby6h
chebyshev
p(k)
PQ)* chebyshev
534
MATLAB
( ) ( )
1
>
>
tf zpk s3( ) lti( ) tf zpk ss
[ti
tf zpk
ss
L=lti(1,2)

T=tf(1, [10-3-5])



MATLAB 6

143

1

s®- 3s-

T

vV V V V

5

T.m 1

T.den [10-3-5];
T.variable ‘g
T.Iti Iti

sys=class(sys, 'tf', L)

Sys

class

obj=class(structure, 'class_name', parentl, parent2....)

vV V V V

MATLAB

MATLAB

MATLAB

MATLAB

MATLAB

M

“ Private’
MATLAB

dbstop classmethod

5.4

L=iti(Ny,Nu,T9)
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54.1
MATLAB
MATLAB
x=1;
for k=1:1001
y(k)=log10(x);
x=x+0.01;
end
%
MATLAB repmat
repmat
A=l
1 2 3
4 5 6]
B=repmat(A,2,3)
B=
1 2 3 1 2 3 1 2 3
4 5 6 4 5 6 4 5 6
1 2 3 1 2 3 1 2 3
4 5 6 4 5 6 4 5 6
repmat

function B = repmat(A,M,N)
%REPMAT Replicate and tile an array.

%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%
%

%

B = repmat(A,M,N) creates alarge matrix B consisting of an M-by-N
tiling of copies of A.

B = REPMAT(A,[M NJ) accomplishes the same result as repmat(A,M,N).

B = REPMAT(A,[M N P..]) tilesthe array A to produce a
M-by-N-by-P-by-... block array. A can be N-D.

REPMAT(A,M,N) when A isascalar is commonly used to produce
an M-by-N matrix filled with A'svalue.  This can be much faster
than A* ONES(M,N) when M and/or N are large.
Example:

repmat(magic(2),2,3)

repmat(NaN,2,3)

See aso MESHGRID.

Copyright 1984-2000 The MathWorks, Inc.
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% $Revision: 1.15$ $Date: 2000/06/01 16:46:52 $
if nargin< 2
error('Requires at least 2 inputs.”)
elseif nargin ==
if length(M)==1 %
sz=[M M];
ese
siz=M;
end
ese
sz=[M NJ;
end
if length(A)==1
nelems = prod(siz);
if nelems>0
% Since B doesn't exist, the first statement creates a B with
% theright sizeand type. Then use scalar expansion to
% fill the array.. Finally reshape to the specified size.
B(nelems) = A;
B(:)=A;
B = reshape(B,siz);
else
B = A(ones(siz));
end
elseif ndims(A)==2 & length(siz)==2
[m,n] = size(A);
mind = (1:m)’; [1;2]
nind = (1:n)’; [1;2;3]
mind = mind(:,ones(1,s1z(1))); [11 22]
nind = nind(:,ones(1,s1z(2))); [111222333]
B = A(mind,nind);
Asiz = size(A);
Asiz = [Asiz ones(1,length(siz)-length(Asi2))];
Siz = [siz ones(1,length(Asiz)-length(siz))];
for i=length(Asiz):-1:1
ind = (1:Asiz(i))';
subs{i} =ind(:,ones(1,siz(i)));

end
B =A(subs{:});
end
mind  nind mind
A B mind
nind 11 (1,2 (1.3 (11112 (1,3) A

B mind nind B

nind
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54.2
MATLAB
MATLAB

%
for n=1:32
r(n)=rank(magic(n));
end
%
r=zeros(32,1)
for n=1:32
r(n)=rank(magic(n));
end
zeros cell struct

y=zeros(1,100)
fori=1:100
y(i)=det(X"i);
end

%

B=cell(2,3)
B{1,3}=1:3;
B{2,2} ='string’;

data=struct([1 3], 'X', [1 3],'y", [5 6])
data(3).x=[9 0 2J;
data(3).y=[5 6 7];

543
MATLAB

» clear
pack
quit MATLAB MATLAB ;
save
load save

M pack save

vV V V V

load
whos
whos whos (
) MATLAB

MATLAB matl ab\tool box M MEX
path M MEX MATLAB
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A\

> MATLAB

clear

result=function2(functionl1(inputO)

result=function1(input);
result=function2(result);

MATLAB

MATLAB

Pc MATLAB

MATLAB
MATLAB
MATLAB
5-8

cl

clear functions

MATLAB

ear

5.5

MATLAB

clear

MATLAB

toolbox\MATLAB\TIMEFUN

clear global

now

date

clock

datenum

datestr

datevec

calendar

weekday

eomday

datetick

cputime

MATLAB

CPU

tic
toc

etime

551
MATLAB
(date vectors)
1999

1

(date strings)

MATLAB

(serial date numbers)

date now clock
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date
ans=
23-April-2001
now
ans=
7.3103e+005
clock
ans=
1.0e+003 *
2.0010 0.0060 0.0230 0.0090 0.0280 0.0129
date now
clock [
19 0 18
5-9
5-9
0 01-Aug-1999 14 45 50 - —
1 01-Aug-1999 - —
2 08 01 99
3 Aug
4 A
5 8
6 08/01
7 1
8 Sun _
9 S
10 1999
11 99
12 Apr99
13 14 45 50
14 02 45 50PM AMC ) PMC )
15 14 45
16 02 45PM AMC ) PNC )
17 Q3-99 -
18 Q3
552
datenum datestr datevec datestr
19
1 datenum
datenum
1 n=datenum(s) s s 01
6 13 14 15 16
2 n=datenum(y,m,d) y md
3 =daenum(y m d h mi 9 y md h m s
4 n=datenum(s,pivotyear) pivotyear 100
pivotyear=1920  pivotyear=1900 1900 pivotyear

50
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datenum
datenum('08/01/2000')
ans=
730699
datenum('08/01/2000',1800)
ans=
730699
datenum(1998,9,1)
ans=
729999
datenum(1998,9,1,13,45,10)
ans=
7.3000e+005
2 datevec
datevec
1 c=datevec(t)
0 1
2 [y, m,d, h, mi, s|=datevec(t)
3 [..]=datevec(t, pivoyear)
pivotyear
davevec
[y, m, d, h, mi, s|=datevec('08/01/99")
y =

1999

m=

8
d=

1
h=

0
mi =

0
S=

0

c=datevec('08/01/99',1800)
c=
1899 8
c=datevec('08/01/01")
c= 2001 8
3 datestr
datestr
1 datestr(d, dateform)
d
2 datestr(d, dateform, pivotyear)

davestr

2 6 13 14 15 16

50

dateform=-1

pivoyear

pivotyear

100

dateform

100
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553

datestr(now)
ans=

23-Jun-2001 10:06:56

datestr(now,12)

ans=
JunO1

datestr(now,14)

ans =

10:07:11 AM

datestr(now,17)

ans =
Q2-01

datestr('8/1/99',8)

ans=
Sun

datestr('8/1/99',1)

ans =

01-Aug-1999
datestr('8/1/99',1,1800)

ans =

01-Aug-1899

1 cdendar

calendar

caendar calendar('09/01/2000")

o

10
17
24

o

10
17
24

11
18
25

11
18
25

Tu

12
19
26

Jun 2001

Th

14
21
28

15
22
29

15
22
29

16
23
30

16
23
30
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2 weekday
weekday
[d1,w1]=weekday(now) , [d2,w2]=weekday('07/01/1999')

di=

wl=

Sat

d2=
5

w2 =

Thu

3 eomday
emoday

eomday(2001,2)

ans=
28

554
datetick(tickaxis, dateform) tickaxis

X' dateform
dateform

m=(1:1:12);
t=datenum(1998,m,1)
y=[-10, -6, 5, 10, 20, 25, 30, 24, 22, 19, 10, 6];
plot(t,y);
datetick('x',12)
axistight
5-1
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Tools

DEeEdES MA A/ B20

Hindow_____ﬂe lp__

30 T T

25r -

20r .

15+ -

101 .

-10 L ! L
Jan9g Aprag Julgs Oct98

5-1
55.5
MATLAB

cputime tic toc etime

> cputime MATLAB MATLAB

> tic toc

> etime(tl, t0) t1 to t1 to [
1 cputime
t1=cputime;
for i=1:0.01:1000
end
t=cputime-t1
t=

0.1100
2 tict oc
tic
for i=1:0.01:1000
end

toc
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elapsed time=
0.1000

3 dime

t1=clock;

for i=1:0.01:1000

end
t=etime(clock,t1)

5.6

MATLAB
MATLAB

> (synax errors)

> (runtime errors)

MATLAB

A\

> M keyboard M
“K>>”

> MATLAB

MATLAB

56.1

var.m

var.m
function y=var(x)
mu=sum(x)/length(x);
tot=sgs(x,mu);
y=tot/(length(x)-1);

MATLAB

keyboard
return

MATLAB

var.m sgs.m
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sgs.m
function tot=sgs(x,mu)
tot=0;
for i=1:length(mu)
tot=tot+((x(i)-mu).*2);

end
MATLAB
v=[12345];

sd
varl=std(v)."2

varl =
2.5000
var
myvarl=var(v)
1
MATLAB sgs.m
sgs.m MATLAB
2
var.m sgs.m
var.m 52
5-2 H
“ Set/Clear Breakpoints’ 5-3
h .
File Edit View Text Debug Breakpoints Web Window Help
DRSS @B # fr B & Stak |
1 function y=var (x) =
2(=| mumsum () lengthix);
3= tot=sqs G, mu);
go v=totd (lengthix)-1);
Paste
Smart Indent
Comment
= Uncarmmment
\ [
| varm [ swsm |
Ready
5-2 5-3
3
var(v)
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File Edit View Texzt Debugz Breakpoints Web Window Help

== = @ (dh Bk BRE R stewfe - x|
- T S : s = -
2= mu=sum (x)/length (x);
3 - tot==gs (x, mu);
4@ f=tot/ length (x)-1);
a

| L[
#M
eady
5-4
tot mu “ Evauate’ “ View" “ Evaluate Selection”
K>>mu
mu
3
K>>tot
tot=
4
sgs.m
4
“ Stack” “ base” MATLAB
whos
B
var.m “ Debug” “ Continue’
sgs.m v var “ Stack”

var 5-5
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=y
Fi
0

1
2
3
4
5

le
=EdE B

Bt e Text

function y=war (x)

mu=sum () length (x);
=3 |'Lot:sqs (3, mu) ;

y=tot/ (length (x)-1);

Debug Breakpoints

#H PR QDR RH sl s x

Web Windeow Help

| LI
#Mﬂ]
eaty
5-5
“ Evauate’ [
K>>i
i=
1
“ Debug’ “ Single Step” “ Single Step” sgs.m
tot
K>>tot
tot
4
“ Single Step” sgs.m var
s
for i=1:length(mu)
6
“ Debug” “ Quit Debugging”
fori  Lilength(mu)
fori L:length(x) var.m

var(v)
tot

K>>tot

tot=

10

“ Contune Execution’

ans=
2.5000

“ File’

“ Exit Editor/Debugger”
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56.2
MATLAB
db 5-10

5-10

dbstop in fname M fname
dbstop at r in fname M r r

dbstop if v Y Y error
NaN inf naninf/infnan

dstop if warning
dbclear at r in fname fname r
dbclear al in fname fname

dbclear al M

dbclear in fname fname

dbclear if v s dbstop if v
dbstatus fname fname

dbstatus dbstatus

5-11 M

5-11

dbstep M
dbstep n n
dbstep in
dbcount
dbmex MEX
dbquit

varm  spsm
dbstop var.m meam

dbstop var 3
dbstop var 4
2

v [12345];
mean 3 10

var(v)
( )
usage: [bndsrowd,sens,rowp,rowg] = mu(matin,blk,opt)
Warning: One or more output arguments not assigned during call to 'mu'’.
> In D:\matlabR12\work\var.m at line 2
Warning: Divide by zero.
> In D:\matlabR12\work\var.m &t line 2
K>>
dbcount
whos
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K>> whos
Name Size Bytes Class
mu Ix1 8 double array
X x5 40 double array
Grand totd is 6 elements using 48 bytes
v var mu
K>>mu
mu=
3
dbstep
K>>dbstep
4 y=tot/(length(x)-1);
K>>tot
tot=
4
tot sgs.m

dbup  dbdown
K>>dbup whos

In base workspace.

Name Size Bytes Class

ans 1x1 8 doublearray

Y 1x5 40 double array
Grand totd is 6 elements using 48 bytes

dbdown var
4 M
dbtype sgs.m

K>> dbtype sgs

function tot=sqs(x,mu)

tot=0;

for i=L:length(x)
tot=tot+((x(i)-mu).*2);

end

oo~ WD

MATLAB var

dbclear var
dbs
K>> dbstack

In D:\matlabR12\work\var.m at line 3
6
dbquit sgs.m
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5.6.3
MATLAB (profile)
>
>
>
MATLAB
profile MATLAB
0.01 profile
profile
! i on off done reset report plot
on off done reset report plot
.7
M MATLAB
MATLAB MATLAB
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MATLAB
» MATLAB
» MATLAB
>

MATLAB

vV V V V

MATLAB
MATLAB
MATLAB

MATLAB

MATLAB
MATLAB

MATLAB

6.1

MATLAB
6-1
MATLAB
6-1

plot

logog

semi logx

semi logy

plotyy

MATLAB

x=0:0.2:12;
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yl=besse(1, x) ;
y2=bessel (2, x)
2
figure(1)
subplot(2,2,1)
3
f=plot(x, y1, X, y2, X, y3);
4
set(h, 'LineWidth',2, {'LineStyle} {"--'; "."; *-.'})
set(h, {"Color’} {'r’; 'g’; 'b})
5
axis([0 12 -0.51])
grid on
6
xlabel ('Time'); ylabel (‘Amplitude)
legend(h, 'First', 'Second', "Third’)
title('Bessel Functions);
[y, ix]=min(y1);
text(x(ix), y, 'First Min \rightarrow’, ...)
7
print -dps2

6.1.1

lot MATLAB Build-in Function MATLAB
p
plot 6-2 plot A mx n
str
6-2

plot(x, y) X y X y (xi.y)

plot(y) j Y (. y)

plot(z)  (real(z) , imag(z) )

Z

plot(A) A mx n A n m

plot(A, x) A X mx n A m X

plot(A, B) A B A B mx n

plot(...,str) str

plot(xl,yl,strl,x2, str yl x1 str2
y2,str2...) y2 X2

[1,f,p,errorm]=cols str I f o] ,errorm
tyle(str)

plot plot

1 plot(y)
y y y
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y plot
y=[429046];

plot(y)
6-1

File Bdit Yiew Insert Tools Window Help
Ded&E YA A 220

9

6-1 plot(y )

2 plot(x,y)
y X X y X

Xy MATLAB

t=0:0.1:4*pi;
y=sin(t);
plot(t,y);
6-2

File Edit View Insert Tools Window Help
Ded& " AAs PRDT

1

08

06+

04t

02H

oF

021

04t

06+

08¢

3 plot(x1,yl, x2,y2,...)
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Xy plot(x1,y1, x2,y2,...) X

t1=0:0.1:2*pi;
t2=0:0.1:4;
plot(tl,sin(tl),t2,sqrt(t2));
6-3
Xy
4 plot(x.y," ")
MATLAB “ "
6-3 65

File Edit ¥iew Insert Tools Windeow Help
DEed&E YA A~Arsr 2OT

6-3

a| w| w| af «f «f «
SI<|a|lwnw|+([X]|O
w| w| w| wf af W] w

. . . .
T [(S|VI|A
. . . .
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t1=0:0.1:2*pi;
t2=1.0.1:4;
plot(t1,sin(t1),'ob',t2,co8(t2),--g);

File Edit ¥iew Insert Tools Windeow Help
DEed&E YA A 2OT

1 o
08 o <
06 o o
04t o ©
02fo

04
02F
04l
06k o

08} A

R | L \ S S ) L

0 1 2 3 4

semilogx  semilogy  loglog

t=0:0.1:2*pi;
y=sin(t);
semilogx(t,y);
grid on

grid on’

plot

6-5



MATLAB 6 165

File Edit View Insert Tools Window Help
DEedE A Ay, B2

1

038
06
04
02
]
-02
-04
-06

Hik:Y SEEEEEEPLPEEEE EERE CRP

6-5

semilogy loglog
3y

plotyy y

> plotyy(x1,y1,x2,y2) (x1yl) (x2y2) (xl,y1) y

(x2y2) y

> plotyy(x1,yl,x2,y2,FUN) “ FUN” plot semilogx

> plotyy(xLy1x2,y2,FUNI,FUN2) “ FUNI" “ FUN2
x=1:0.01:5;
y=exp(x);
plotyy(x,y,X.y,'semilogy’,'plot");

y 6-6
y 4 semilogy y (
y=exp(x) ) y plot y
y ( )
= plotyy
7 set

4

MATLAB polar
polar(theta,rho,’ ")

“ theta” “ rho" “ theta” “ rho" “ "

plot
6-7

x=0:0.1:4*pi;

y=cos(x/4)+1/3;
polar(x,y);
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'[Figure No. 1
File Edit ¥View Insert Tools Window Help

'[Figure No. 1

File Edit V¥View Insert Tools Window Help

6-7
5
plot plot
> plot(x,y)
Xy
> plot(2)
z
plot(rea(z), imag(z))

t=0:0.1:2*pi;
x=sin(t);

y=cos(t);

Z=X+H*Y;

plot(t,2);
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!Figure No. 1
File Edit ¥iew Insert Tools Windew Help

6-8 plot(t,2)
plot(z);
6-9 plot(z)
6.1.2
MATLAB MATLAB
1
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figure(gcf) figure

shg figure(gcf)

clf hold on

clg clf MATLAB

clc

home

hold on

hold off

hold holdon  hold off

ishold hold on 1

hold hold on

MATLAB

semilogy(1:100,'+")

hold on
plot(1:3:300,1:100,'--")
hold off
6-10
File Edit ¥iew Insert Tools Window Help
DERE hArAs PO
10° p—
10' | |
'IOU 1 1 Il Il Il
0 50 100 150 200 250 300
6-10 hold on
2
subplot
subplot
subplot
subplot(tm n i)
m n |
subplot(2 2 3)
2 2 ( 3)

t=0.1:0.1:4*pi;
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x=sin(t);
y=cos(t);
Z=X+*y;
subplot(2,2,1)
plot(z,'s)
grid on
subplot(2,2,2)
polar(t,x)
subplot(2,2,3)
semilogx(t,x)
grid on
subplot(2,2,4)
plotyy(t,x,4* x+2* pi,2*y)
6-11
File Edit ¥iew Insert T.
DEEES "A A/ B0
1
05
0]
-05
-
1 2
05 1
0 0
B 05 1
}10-2 o 10 i 5 10 15
6-11
3
MATLAB

axis([xmin,xmax,ymin,ymax,zmin,zmax)

= (Xmin ymin zmin)
» axisauto
»  axismanual
» axistight
> axisfill
4 6

(xmax ymax

Zmax)

axis
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MATLAB
t=0:0.1:2*pi;
y=sin(t);
plot(t,y)
axis([0,max(t),min(y),max(y)])
6-12

=
File Edit ¥iew Insert Too
DEEES "A A/ B0

indow Help

08r

06

04r

02r

02

-04

06+

08

6-12

MATLAB

axis
axis equal
axisimage
axis square
axis norma
axisvisad
MATLAB sphere

YV V V VY

MATLAB zoom
zomm
zoom zoomOn  zoomoff
zoom(factor) factor
zoom on
zoom off
zoom out
Zoom xon
zoom yon

VYV V VY VYV

axis equal
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=
6.1.3
MATLAB
MATLAB
Windows 6-7
6-7

title(txt) txt

xlabel (txt) X txt

ylabel (txt) txt

Zlabel (txt) z txt

text(x,y,txt) xy) txt X 'y

X 'y txt (xi, yi) txt
X,y i
(i, 1)
text(x,y;txt,'sec’) x,y) txt (0.0,0.0),
(1.0, 1.0)

gtext(txt) txt

1
Xy z xlabel ylabel zlabel xlabel

xlabel (‘text','propertyl',propertyvaluel ,'property2',propertyvalue?....)

“ text” property” “ propertyvaue’

“ text”
title xlabel
title('text', 'propertyl’, propertyvaluel, ' property2', propertyvalue2, )
title “ text”

t=0:0.1:2*pi;
y=cos(t);
plot(t,y)
xlabel('x  (1-2 pi))
ylabel(y )
title(' ' 'Fontsize,13,'FontWeight','Bold','FontName',’ D)

6-13
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.
File Edit View Insert T Windew Help
DEEE kA A/, BHD
| s
08 R
06 R
04} -
02} R
02} -
04l _
o6l _
osl _
iy 7
6-13
xlabel  ylabel title “ FontWeigh” (
“ FontName” ( ) “ FontSize' ( )
title “ \pi” “p”
TeX Y
TeX MATLAB TeX
2
text
text(x,y,'string’)
Xy “ dtring”
text(2*pi-1,-0.8,’ D)
text(pi/2,0,\leftarrowcos(\pi/2)=0")
6-14
6-8 Tex
\alpha a \beta b
\gamma g \delta d
\epsilon e \zeta z
\eta h \iota i
\theta q \vartheta J
\kappa k \lambda |
\mu m \nu n
\Xi X \pi P
\rho r \tau t
\sigma s \varsigma \
\upsilon u \phi f
\chi c \Gamma G
\omega w \Theta Q
\Delta D \Xi X
\Lambda L \Sigma a
\Pi P \phi f
\Upsilon u \psi y
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\Psi Y \Omega w
\forall " \exists $'
\ni \equiv o
\cong @ \approx »
\neq 1 \propto u
\leg £ \geg 3
\pm el \div .
\times ’ \surd ¥
\otimes A \oplus A
\cdot ° \neg (0]
\cap C \cup E
\subseteq E \supset E
\supseteq I \subset I
\int o} \in i
\partial T \varpi Y
\o o} \circ °
\O 0] \infty ¥
\Im A \Re A
\aleph A \wp A
\wedge U \vee U
\ langle a \rangle fi
\nabla N \bullet

\sim ~ \leftrightarrow «
\leftarrrow A \rightarrow ®
\uparrow - \downarrow -
\clubsuit § \diamondsuit

\heartsuit © \spadesuit a
\Iceil o) \rcell a
\floor C \rfloor a
\perp C \mid |
\Idorts Ya \prime ¢
\coopyright a

.
File Edit ¥iew Insert Tools Window Help
DEESES "A A/ B0

T R

1

08r

06

04r

02r

o

y

cos(mni2)=0

02t -
04l J
06+ -
08} ERARERH 4
iy i 2 3 4 5 7
& (1-2 )
6-14 |
Xy Xy
“ \leftarrow”  “ \pi” “ g
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text(pi,-0.8,[\downarrowcon(\pi)=",num2str(cos(pi))])

text(0,-0.7,[' ' date])
text(0,-0.85,['MATLAB 2'version])
6-15

text(pi,-0.8,[\downarrowcon(\pi)=",num2str(cos(pi))])” “ sin(pi)”
“ num2str”
date version MATLAB

File Edit View Insert Tools Window Help
DEed& hAA/ 2R

K ML

1

081

06

04l

02r

s

y &

02F
04t

06
EEFAE A, 24-Jun-2001

DB aTLABEE 6 0088 (R1 =1 B
5 ] 3 3 p 5 5 7
o (12 )
6-15
3
MATLAB legend

legend(stringl  string2  string3 )

t=0:0.1:4*pi;
plot(t,sin(t),"',t,cos(t),*");

legend('Sin Wave','Cos Wave','None')
6-16

legend
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MATLAB

legend
legend(stringl

VV V V VYV
A W N PEFL O

-1
Pos=0
t=0:0.1:4*pi;

File Edit___iiew_“insert” Iools____ﬂindowm_ﬂelp_
D& XA Ay 2o

1

- » - —
£ fpm%; ' -~ SinWave
nsl * ;f #® ) *  CosWave
Q;e * *Se None
L o= * * _
06 % N * ]
B * *
04r 7 * i * 1
ioox * . *
02k * * ¥ * B
A * * « *
0 * * % * i
* * ¥ *
-02F % * * * 1
* * ¥ *
o4l . * M * ]
* * ¥ *
06} * * * * 1
* * * d
* * * *
o8t I Y OF 1
-1 L % L L L m L
0 2 4 6 8 10 12 14

string2  string3
b %s,l!

plot(t,sin(t),"",t,cos(t),™*");
legend('Sin Wave','Cos Wave','None'  0)

6-16

“ None”

...y POS)

6-17
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File Edit View

Insert

wolls Milmeler Jely

DEEES "A A/ B0
1 — 5 — T ¥
L/ &Y i
a8t % Foows ¥
d % * i
# * * *
06F % * * x .
| o* * * =
P * ¥ ---- SinWave
04t * * #*  Cos\Wave | o
: " % i MNone
02t * " ¥ |
n * * % *
0 * * . #* i
* * *
-02r * * *; * b
* * % *
04} * #* « i * g
w * . Lo*
06l * * * L F i
* [ + i
08t o Yoo i
A . ’%‘ﬁ VS , %ag. . .
0 2 4 5 8 10 2 14
6-17 Pos O

Pos=-1
t=0:0.1:4*pi;
plot(t,sin(t),"',t,cos(t),*");
legend('Sin Wave','Cos Wave,'None'  0)

6-18

File Edit ¥iew Insert

Tools Window Help
DS A2/ BE0

e
06t !
04t

02t

021
-04F
06

08}

*
Lo
*
%
W
*
*
*

-1 L @- i

*
*
*
*
*
*
*
.
*
*
*
*
*
*

*
*
#
*
i
3
*
*
*#

*
P
*

*
*
*
*
*
*
*
*
*
*

-- Sin¥Wave
#*  CosYave
MNone

legend off
6.1.4
MATLAB
1 gtext
MATLAB

gtext('string', 'PropertyName', Property value,...)

gtext
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gtext({'April',\downarrow','May',\downarrow','June’} )
6-19
2 ginput
ginput
> [xy]=ginput(n) n “ X ( )
13 yH ( )
> [xX y]=ginput
» [x vy button]=ginput(n) “ button”
( 1 2 3 ASCII
ginput
)]
File Edit View Insert Too indow Help
DEEE RA2A/ 2RO
1 gt
08t
el April
07t #A ay
L
061 June
051
04+
03
02
01k
i ‘ ‘ . ‘ ‘
0 02 04 08 038 1
6-19 gtext
6.2
MATLAB 3 3
6.2.1
MATLAB 6-9
6-9
plot3 plot 3
contour,contour3
pcolor
image
mesh, meshc, meshz 3
surf, surfc, surfz
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fill3 3
view 3
6.2.2
1
plot3 plot 3 plot3
plot3
1 plot3(x,y,2)
Xy z
(@) y@ z@) () s
t=0:0.1:8*pi;
plot3(sin(t),cos(t),t)

xlabel('sin(t)','FontSize',12)
ylabel(‘cos(t)','FontSize',12)
zlabel('t','FontSize,12)

3 6-20
z (1
plot3 plot
File Edit ¥iew Insert Too Window Help
DEESES "A A/ B0
30
25
20
1%
10
5
6-20
2 plot3(X,Y,Z)
XY Z 3
() MATLAB plot X Y Z
MATLAB
()

[X,Y]=meshgrid(-pi:0.1:pi);
Z=sin(X)-cos(Y);
plot3(X,Y,2)
meshgrid X Y

plot

6-20

plot(sin(t) cos(t))

(

)
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“ -pi:0.1:pi" 6-21

File Edit View Insert To
Ded& "AArs 2RDT

6-21
3 plot3(x,y,z,S)
plot () plot3(x,y,z,9)
plot3(X1,Y1,21,51,X2,Y2,22,S2.....)
Xi Yi Zi S (Xi,Yi,zi)
S
2
1
z f(xy) 3 MATLAB 3
MATLAB s f(x vy) D [xOxm]  [yOyn]
3 MATLAB [xO xm] X m [yoO yn vy
D mx n
4 iy f(xi, yi)) 4
z f(x vy) D
MATLAB meshgrid X-y
[X,Y]=meshgrid(x);
[X,Y]=meshgrid(x,y)
meshgrid(x  x) X [x0,xm] y
X Y X X Y
Y (X(@.)  Y(i.d) D () X1 Y(@1)
ntl) Y(m+l n+l)) (xm yn) meshgrid

MATLAB

S

MATLAB

meshgrid

[yO yn]

y
(x0 yO0)

X
[X(m+1
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z=sin(/X% + y?) [4/x2 + y? [-8 8]x[-8 g
[X,Y]=meshgrid(-8:0.5:8);
R=sqrt(X".2+Y".2)+eps;
Z=sn(R)./R
R €ps
2
MATLAB mesh
mesh(X,Y,Z)
6-22
File Edit View Insert Tools Window Help
D& XA Ay 2o
6-22
mesh 2-12 X y V4
» mesh(X Y Z C) XY z C
(X@.J) Y@ ZG0.)
» mesh(X Y 2) C z
» meshx y Z C) X Yy Zz C
z y z (x()
y()  Z(i) c
» mesh(x y 2) CcC z ;
» mesh(Z C) Zz C mx n mesh(x y Z C) x=1:n
y 1Im
» mesh(Z) C z
mesh meshc  meshz mesh meshc

X-y 6-23
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File Edit ¥
D& " A Ay R0

iceisinscabiiTool=RH indowlH- DI

6-23 meshc
meshz mesh
6-24
6-22
MATLAB  hidden
hidden on
hidden off
6-22
hidden off
6-25

Hil R bd it icw il in=caiii oo l=RiH indowiH=T DR S
D& M AAsr BP0
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File Edit View Insert Tools Window Belp
DEeE&E " A Ay R0

6-25
MATLAB
MATLAB
>
> MATLAB NaN
( ) NaN
p=pesks;
p(30:40,20:30)=NaN+p(30:40,20:30);
mesh(p)
6-26
Eile Edit View Insert Tools Window Help
DEEES "A A/ B0
6o
.. A
2.
-l
2.
-4 .
ol
-8
- B0
6-26
z=x+y" X*+y?<9

[X,y]=meshgrid(-3:0.1:3);

MATLAB



MATLAB 6

183

Z=XN2+y N2,
[1,J]=find(x."2+y."2>9);
for ii=1:length(l)
z(1(ii),J(ii))=NaN;

end
surf(x,y,z)
6-27
3
1 surf
MATLAB surf
mesh
surf

[X,Y]=meshgrid(-8:0.5:8);
R=sqrt(X.A2+Y."2)+eps;
Z=sn(R)./R;

surf(X,Y,2)

File Edit ¥iew Insert Tools Window Help

surf

6-28

DeEE&E " AAsr BP0

Y
A

.,ﬂ&.“v\.‘\i\w,«gw. oA

s

i

S
G

Shh
it

A
h‘

i
o
S
) ot
S

et lipthi!
Sty
R

6-27
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Eilﬁ_ Edit ___Eiew_ ____lnsﬁr

D& M AAsr BP0

i Tool=Ruiindowiliclp e

2 shading

shading shading
» shading flat
» shading interp

» shading faceted

6-28
shading flat
6-29
Eile Edit Yiew Insert ITools Window Heln
DS AA A/ BPD
6-29

shading interp
axis off

6-30
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)] 1 O] ]
Eile Edit View Insert Tools Window Help

D& A2/ PR

[}

6-30

3 saurfc  surfl
surf surfc  surfl

[X,Y]=meshgrid(-8:0.5:8);
R=sgrt(X".2+Y".2)+eps;
Z=sin(R)./R

surfc(X,Y,2)

6-31

Eils Beat Mow Jeecwi leells Wwelew Bedp
DEE& YA A2/ | B2D

il

6-31 surfc

surfc surfl 6-32
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Eils Beat Mow Jeecwi leells Weeew Bedp

DEE& YA A2/ 22D

6-32 surfl
4 surface
MATLAB surface
[X,Y]=meshgrid(-8:0.5:8);
R=sqrt(X.A2+Y."2)+eps;
Z=sn(R)./R;
mesh(X,Y,Z)
surface(X,Y,Z)
surf 6-26
surface mesh surface 6-33
6-26 X-y
File Bdit View Insert Tools Window Help
DE=Ed&E A2, 2250
6-33 surface
6.2.3
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1 view
view
> view(azel) view([az el])
> view(2)
> view(3)
» [az el]=view
“az (azimuth) X-y
y z o (elevation) X-y z
z “azm el ©oo
az=0 el=90
az=37.5 e1=30
[X,Y,Z]=peaks(30);
surf(X,Y,2);
xlabel('x  ");
ylabel(y );
zlabel('z  );
6-34 az=37=5 €=30
=
File Edit View Insert Tools Window Help
DEEES "A A/ B0
6-34
view
view(90,0)
X-y y 90 X 0
X 6-35
view(-37.5,80)
80 6-36
view(0,90)
6-37
view
z
MATLAB (cameragraphics)
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. _
File EBdit View Insert To. File Bdit View Insert Tools
DeE&E KA~/ B0 DeR& kA~ B30

10

8

74

6-35 90 0 6-36 -37.5 80

-5
File Edit ¥iew Insert Tcols W

Window Help
DEEES "A A/ B0

-3 -2 -1

6-37 0 90

MATLAB 6-10

6-10

camdolly
camlookat
camorbit
campan
campos
camproj ( )
camroll
camtarget
camup
camva
camzoom ( ) ( )

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



MATLAB 6 189

surf(X,Y,2);
xlabel('x  ");
ylabel(y )
zlabel('z  );
6-32
campos, canmva

ans=
-36.5257 -47.6012 86.6025
ans=
10.3396
campos [x,y,z1 camva
campos=[36.5257,
47.6012, -86.6025D
6-38

=
File Edit ¥iew Insert Too
DEEES "A A/ B0

indow Help

camva(5)
6-39
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File Edit WView Insert Teols Windew Hel

D

DeEE&E " AAsr BP0

135

camroll(135)

6-40

3]

File Edit WView Insert Teols Windew Hel

D

s

AR

A
AT
SETIET

6-40

6.24

MATLAB

6-11

6-11

camlight

lightangle
light

lighting
material
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light camlight lightangle light

> light
>  light(paraml,valud ,paramn,valuen)
» H=light( )
camlight
»  camlight headlight
camlight right
camlight left
camlight
camlight(az,el) “ az" ‘e
camlight( ,style) “ local” ( ) “ infinite”
camlight(h, )
»  h=camlight( )
lightangle
»  lightangle(az,el)
»  h=lightangle(a2,el)
» lightangle(h,az,el)
» [az d]=lightangle(h)

VV V V VYV

light 6-41
[x,y,Z]=peaks(30);
surf(X,y,2);
axistight
light('Position',[-4 -6 10])

—] Si=] E3

Eile Byt iow Disted Tools Waediow iiely

DEHE hAAs PRD

f T S O

6-41  light
lightangle 6-42
[x.y.Z]=peaks(30);
surf(X,y,2);
axistight
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view(90,0);
lightangle(45,30);

Eile Byt iow Disted Tools Waediow iiely
DEHE A2/ 2HpD

lighting MATLAB
lighting fiat
lighting gouraud
lighting phong
lighting none

vV V V V

6-43
subplot(2,2,1);
sphere
shading flat
camlight left
camlight right
lighting flat

subplot(2,2,2);
sphere

shading flat
camlight left
camlight right
lighting gouraud

subplot(2,2,3);
sphere
shading flat
camlight right

6-42

lighting

lightangle

lighting

camlight

subplot
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camlight right
lighting phong

subplot(2,2,4);
sphere
shading flat
camlight left
camlight right
lighting none

subplot(2,2,1)
title('Flat Mode");
subplot(2,2,2)
title('Gouraud Mode);;
subplot(2,2,3)
title('Phong Mode);;
subplot(2,2,4)
title('None Mode);
= —[o[x]
Tevle Foiy Vicw Incexd Tools: dhindow Help
DEEdS R A2, 20
Flat M?ﬁa Gcrur'aug Mo“ue
. 1‘~"'5”.. 3--"—.u
0 -"ﬂ - !‘._
g™
=il =4 1 4
Phong Mpde More M_ode'
-
o b
Fi=4
6-43
6.3
MATLAB
6.3.1
6-12
6-12
bar
barh
bar3
bar3h




194 MATLAB 6

bar
» bar(X Y) “X” “y” “y”
YT m n m
»  bar(Y) 1:1m
»  bar(X,Y,width)  bar(Y,width) “ width”
» bar( ,'grouped)
» bar( ,'stacked)
» bar( ,linespec)
» h=bar( )

y=521,873,956,515,4 32,

bar(y)
6-44
i
File Edit View Insert Tools Window Heln
Ded& "AArs 2RDT
6-44
bar3(y)
6-45

File Edit View Insert Ioo‘ls Window Heln
Ded& "AArs 2RDT

6-45

“ group” “ stack” 6-46 6-47
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File Edit ¥iew Insert Tools Window Help
DEEES "A A/ B0
10
6-46 *“ group’
File Edit ¥iew Insert Too
DEEES "A A/ B0
6-47 “ stack”
6.3.2
hist
rose hist rose
hist
> N=hist(Y) e 10
“ Nn “ Yn
> N=hig(Y)m)
> N=hist(Y,)X) “ X
> hist( )
rand randn

y1=rand(10000,1);
hist(y1,20)
y2=randn(10000,1);
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hist(y2,30)

3-48 3-49
File Edit View Insert Tools Window Heln
Ded& "AArs 2R

600

500

400

300

200

100

6-48

File Edit View Insert Tools Window Heln
Ded& "AArs 2RDT

1200 T T T

1000

800 -

600 -

400 -

200 -

13 Y ”
y=randn(10000,2);

hist(y)
10000 2 6-50
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File Edit View Insert Tools Window Help
DEed& cA A/ B0

3500

3000+

2500

2000 -

1500

1000 +

500

a=randn(1000,1);
a=pi*almax(a);

rose(a)

6-50

rose rose hist

a [-p Pl

File Edit View Insert Tools Window Help

O

EHdE NAAs BED

6.3.3
MATLAB area

y=[542,867,998585;453];

area(y)
6-52

6-51

area

6-51
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File Edit ¥iew Insert Tcols
DEEES "A A/ B0

30

6-52

1994 1998 sales
expense “ FaceColor” “ EdgeColor”
“ LineWidth" 6-53
sale=[51.6 82.4 90.8 59.1 47.0];
x=94:98;
expense=[19.3 34.2 61.4 50.5 29.4];
area(x,sae,'FaceColor',[0.5 0.9 0.6],'EdgeColor','b','LineWidth',2)
hold on
area(x,expense,'FaceColor',[0.9 0.85 0.7],'EdgeColor','y','LineWidth',2)
hold off
set(gea,'XTick',[94:98])
set(gca,'Layer','top")

gtext(\leftarrow )
xlabel (' "
ylabel(’ in 1,000"s)

File Edit ¥iew Insert Io‘ols Window Help
DEEES "A A/ B0

100

a0 -

80

70F

60

50 F

40 |

HEH in 1,000"s

30

20F

94 95 96 97 98
F

6-53



x=[78 89 61 98];
explode=zeros(size(x));
[c,offset]=min(x);
h=pie(x,explode);
textObjs=findobj(h, Type', text")
oldStr=get(textObjs,{'String'} );
Names={' 78’ 89';'
set(textObjs,{ 'String’} ,Names);

61"

File Edit ¥iew Insert Tools Window Help

98},

DeE&E M A2Asr BP0

pie3
sale=[100 150 400 250];

6-54

pie3(sale,[0 0 1 0] {'Spring','Summer',Autumn’,'Winter'});

6-55

MATLAB 6 199
6.3.4
pie pie3 pie pie3
pie pie3
“ explode”’ “ explode”
“ explode’ 0
X MATLAB
6-54
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=
File Edit ¥iew Insert Tcol indow elp
DEEES "A A/ 2D

6-55

sale=[0.11 0.17 0.44 0.28];
pie(sdle(2:4));
6-56

File Edit ¥iew Insert T
DEESES "A A/ B0

17%

28%

6-56

6.3.5
stem

0~2p 40
legend stem
6-57
x=linspace(0,2* pi,40);
a=sin(2*x);
b=cos(x);

Xy
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stem_handles=stem(x,a+b);

hold on

plot_handles=plot(x,a,-r',x,b,-g");

hold off
legend_handles=[stem_handles(1);plot_handles];
legend(legend_handles,'at+b’,'a=sin(2x)','b=cos(x)");
xlabel (' ;

ylabel(");

title(' );

Edit ¥iew Ir To:
FHE NA A/ BED

ndew Help

P EEAA

il ‘
il

i

o a+th
— a=sin{2x)

b=cos(x) []

I
0 1

BfjE) (Efr, )

L
6

7

6-57
stem3
6-58
t=(0:127)/128* 2* pi;
x=t.* cos(t);
y=t.*sin(t);
stem3(x,y,t, fill");
xlabel ('x");
ylabel('y’);
zlabel ('2');
title(' );
hold on
plot3(x,y,t,'’K");
hold off
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E

File Edit View Insert To

ndow Help

D& " A2A/s R0

e = s B @y & =

REFTETH

6.3.6

stairs

alpha=0.01,;
beta=0.5;
t=0:10;
f=exp(-apha*t).*sin(2*beta*t);
stairs(t,f);

hold on

plot(t,f,'-*");

hold off

label=' ‘

xlabel ('t=0:10','FontSiz€',14);
text(0.5,0.2,label);

6-58

File Edit ¥iew Insert Tools Window Help

D& M A2Asr BP0

-02r

-04 -

06+

08

1

08r

06

04r

02r

0

I

TRiRE

E

0

6-59
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6.3.7
MATLAB compass feather quiver quiver3
X y
X y
compass

feather quiver

quiver3 quiver3
compass feather

direction=[45 90 90 45 360 335 360 270 335 270 335 335];

strength=[10 6 86391089 10 14 12];

rdir=direction* pi/180;

[x,y]=pol2cart(rdir,strength);

compass(x,Y);
6-60

t=90:-2:0;
r=ones(size(t));

=
File Edit ¥iew Insert To
DEESES "A A/ B0

indow Help

6-60 compass

[u,v]=pol 2cart(t* pi/180,5* sin(t));

feather(u,v);
axis equal
6-61
quiver

[X,Y,Z]=pesks,
contour(X,Y,Z,15);

[U,V]=gradient(Z,0.4);

hold on
quiver(X,Y,U,V);

quiver3
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hold off
6-62
Bile Halif Jiew leseri leols Wimdew MFelp
DEeE&E " A Ay R0
15+ R
10+ B
6 L .
0 ff / f f/ / / / S > .
[
5 | -
10 R
151 g
é 'IIO 1‘5 Qb 2I5 36 3I5 4I0 4I5
6-61 feather
:
Bile Helif Jiew leseri leols Wimdew MFelp
DEeREE& " A Ay R0
6-62 quiver
vx=2t vy=2t> vz=6t>-t? t
t=0:0.1:1;
VX=2*%t;
X=VX.*1/2;
Vy=2*t."2;
y=vy . *t/3;

vz=6*t."3-vy/2;
z=6*t."3.*t/4-vyl2.*1/3;
u=gradient(x);
v=gradient(y);
w=gradient(z);
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scale=0;
quiver3(x,y,z,u,v,w,scae);
axis square

6-63

File Edit Wiew [
D& " A Ay @R

::'éjﬁﬁjjﬁﬁﬁf?;j;

.
N
0J- \}.\ ‘Is
R
|
-
054 N N
1 o N AU
RSN s ~.

05

05
05 0

- 1 Es
e "~
. |
~ H L -
sl i,
IR o
Sa Rl
) [
[
e ~a
[ | N
-

& lcolsPuilncowilcI D

6.3.8
MATLAB
contour  contour3
[X,Y,Z]=pesks,

contour(X,Y,Z,30);
6-64

[X,Y,Z]=pesks,
contour3(X,Y,Z,30);
6-65

clabel

6-63 quiver3

contour contour3 contourf

File Edit W¥iew In
D& kA A2/, P25

Tools Windew Help

3

30

meshc

surfc
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clabel

z=peaks;

[c,h]=contour(z,5);

>> clabel(c,h);
title(" clabel Y
6-66
clabe

clabel(c,h,'manud’)
contourf
caxis
z=pesks,
[c,h]=contourf(z,15);
caxis([-25 25]);
title('

File Dt Giew lmsert lsels Wwew Gele

DEES "A A/ @20

6-65

File Edit ¥iew Insert Tools Window Help

DS kAA/ &L

contour  contour3

(
5

A clabelTiE
0.76425
45\ .
co"(jo %2
a0t o A8 2 .
Bl D4 e

asl = o A A i

s, R 2,

1 9 %
30r AS 3 J

2 &
Be § &
“i : 3, & o 1
) ¥ % s ©

200 g & i

™ 1670 o
15 7625 409 \ .
10} L & 1

o, K

51 K___/ i

manua”

calbel
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6-67
File Edit WView Insert Tools Window Help
DERE NA A, AT
SEHIFER B SEEE
45
40
45
30
25
20
{5
10
B
5
6-67
contour contour(z,n) n
contour(z,v) \ v
v v
[X,Y]=meshgrid(-3:0.125:3);
z=peaks(X,Y);
contour3(X,Y,z,[3.5 3.9]);;
hold on
contour3(X,Y,z,[4 6)]);
hold off
contourc contourc
contourc
20 contourc X-y
surfc  meshc
z “ Zdata’
h=meshc(peaks(20)) h
“ Zdata’

z=((x+yi)*-1)°%

[t,r]=meshgrid((0:5:360)* pi/180,0:0.05:1);
[x,y]=pol2cart(t,r);

Z=X+*y;

f=(z."6-1).NU/4);

surf(x,y,abs(f));

hold on

surf(x,y,zeros(size&(x)));

hold off

xlabel (' !
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ylabel( )
Zlabel (‘abs(f));
6-68
i
File Edit ¥iew Insert Tools Windew Help
DEEE RAA, BED
14
12
1
=08
Sosd.
044
0.2
0.
1
6-68
contour(x,y,abs(f),30);
axisequal;
xlabel( )
ylabel (' )
6-69

1

08r
06

04r

>

04}

N

R

=

06k
g \p
1 0.5 0 0.5 1
T
6-69
6-70

h=polar([0 2*pi],[0,1]);
delete(h)
hold on

contour(x,y,abs(f),30);
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6.3.9
MATLAB waterfall mesh

waterfall(peaks);
axistight

6.4

MATLAB
MATLAB MATLAB

( RGB )
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(24 )

MANAB

RGB

641 MATLAB
MATLAB

RGB
6-13

RGB

MATLAB

RGB3

[0,1] 3
6-13

ol

ol

R O|I0O|O(FR|FP|IO|O|F|F|O

OO0 |FR|O|FR|O|FRr|(O|Fr|O
OO|O|FR|(FR|O|FRr|O(O|Fr|O

MATLAB

>
>

>
>
MATLAB

M=colormap;
MATLAB

colormap(M)

MATLAB
6-14

RGB mx 3

colormap

6-14

MATLAB

colormap

MATLAB

hsv

hot

gray

bone

copper

pink

white

flag

lines

colorcube

jet

HSV
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prism
cool
autumn
spring
winter
summer
m m hot
M=hot(m)
M mx 3 hot
m
MATLAB hsv
64 3 4 ( 256 )
wtndows
mesh surf pcolor image
plot plot3 contour  contour3 7
6.4.2
MATLAB RGB
surf(z,c)
c MATLAB c RGB
RGB RGB
c(1,1) RGB c(1,1) c c(1,1)
RGB
MATLAB
[cmin  cmax]
MATLAB [minc, maxc]
caxis([cmin,cmax])
caxis
> [cmin, cmax] c
> [mmc cmax] c cmim
cmax ¢ NaN
24 2% MATLAB
surf
surf(x,y,z)
c z c
RGB MATLAB c
z mx nx 3 3 m z n z
{c(i,j,1),c(i,j,2), c(i,j,3)} RGB Z(i,j)
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z=peaks(25);

c(:,:,1)=rand(25,25);
c(:,:,2)=rand(25,25);
c(:,:,3)=rand(25,25);

surf(z,c)
peaks
6.4.3
M mx 3
plot(M)
3 3
rgbplot(M)
M
MATLAB gray 3 3
plot(gray)
6-72 3
i
File Edit ¥iew Insert To
DEeE&E " A Ay R0
1

09

08}

07

06

05}

04

03}

02

01

00 ﬂb Qb 3IO 46 SIO GIO 70
6-72 RGB
hsv MATLAB hot
3
plot(hot)
6-73
pcolor
colormap(gray);
pcolor([1:9;1:9])
8 6-74

MATLAB brighten
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plot(brighten(gray,0.5))
6-75

File

D& M A2Asr BP0

H

Ed iRV icwisinscrtiiTool sl indowilHoTp R SR

1 T

09r

08r

07r

06

05F

04r

03r

02r

01r

O Il Il 1 Il
0 10 20 30 40

File

6-73 hot RGB

Edi iRV icwisinscrtisTool SR indowilHo DR SR
HE "A 2 220

plot(brighten(hot -0.5))

X2

6-76
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File Edit ._ Insert Teocls Window Help
DEEE M AAys L0050

1

08

08

07r

0B

05

04r

03r

02

01

0

70

6-75 RGB

File Edit .ylew Insert Teocls Window Help
DEEE M AAys L0050

1

09t .
s -
0.7k -
06+ -
05t -
04f -
03r B
02F B
(U B

. BIO 70
6-76 hot RGB
6.4.4
MATLAB
MATLAB
1
z=peaks;
pcolor(z);
colormap(hot);
MATLAB hot z pcolor
pseudocol or( ) z

(i) 2(i.j) 6-77
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contour  pcolor

colormap(hot)
pcolor(peaks)
shading flat
hold on
contour(peaks,20,'k")
hold off
6-78
pcolor  flat

6-77

File Edit ¥iew Insert Tools Window Help

lDEEaE hA s ppo
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) MATLAB
MATLAB image
image(x)
MATLAB
MAT gatlin.mat X map
load gatlin
image(x);
colormap(map);
axis equal
axis off
axis equal
image(x) pcolor
Image pcolor
A mxn
> image(A) mx n k+1/2 pcolor(A) (m-1)
x (n-1) ( );
> image(A) flat ( ) pcolor(x)
shading
> image(A) pcolor(A) X-y
> image(A) pcolor(X,Y,A)
> image(A) 2 2 (0,90) pcolor(A)
> image(A) X A 0
length(colormap) pcolor ( caxis )
image(A) caxis
> image(A) pcolor
image imagesc image image
pcolor image(x) X RGB
X image(x) X
image(x) X imagesc ima8esc
image pcolor image(x)
caxis
6.5
MATLAB MATLAB
MATLAB MATLAB
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6.5.1 MATLAB
MATLAB
MATLAB (root) (figure) (axes) (line)
(Patch) (surface) (image) (text) (light) (uicontrol)
(uimenu)

> root MATLAB root root

» figure

figure

axes

» line 2 3
plot plot3 contour
contour3 line
» patch
fill  fill3

patch

» surface 3

pcolor surface mesh
surface
> image

image
> text
text  gtext
> light

light
> uicontrol

> uimenu

6.52

MATLAB MATLAB
MATLAB
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h=plot([1 2 3 45 6])
h contour
1
MATLAB 3
» gcf
> gca
> gco ( )

2
1 copyob
MATLAB copyobj
Parent
Parent/Child

copyobj
copyobj(hl, h2)
hi h2
2 deete
MATLAB delete
delete(gca)

delete(2)
2

MATLAB MATLAB

MATLAB
LineStyle
plot MATLAB
MATLAB set et
set ( MATLAB )

i“ / ”

f=figure('Color','white);
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a=axes('View'[-37.5 30], 'XColor', 'k',"Y Color','k','’ZColor','k");
surfh=surface(peaks,'LineStyl€,".");
grid on

[ 37.530](

%)) 3 ( ) peaks
6-79

File Edit ¥
D& " A Ay R0

s Inscnbislool=RuH indowlH-TpEEEE

IR SN
=

ol

[-45,45]
set(a, 'View',[-45,45])
6-80

set(surfh, 'LineStyle, '--1;
6-81

File Edit Yiew Insest Jools | Window Help
DEEH&E hA A/, BED

6-80 set

[0,
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File Edit ¥iew Insert Tools Window Help
DEEES "A A/ B0

set(surface)

AlphaData

AlphaDataMapping: [ none | direct | { scaled} ]

CDhata

CDataMapping: [ direct | { scaled} ]

EdgeAlpha [ flat | interp ] -or- {an Alpha} .

EdgeColor: [ none | flat | interp] -or- { a ColorSpec} .
EraseMode: [ { normal} | background | xor | none ]
FaceAlpha: [ flat | interp | texturemap | -or- { an Alpha}.
FaceColor: [ none | {flat} | interp | texturemap ] -or- a ColorSpec.
LineStyle: [ {-} |--]:|-. | none]

LineWidth

Marker: [ +]o]|* |.|x|square|diamond | v | | > | < | pentagram | hexagram | { none} ]
MarkerEdgeColor: [ none | {auto} | flat ] -or- a ColorSpec.
MarkerFaceColor: [ {none} | auto | flat ] -or- a ColorSpec.
MarkerSize

MeshStyle: [ { both} | row | column ]

XData

Y Data

ZData

Facelighting: [ none | {flat} | gouraud | phong |
EdgeLighting: [ { none} | flat | gouraud | phong ]
BackFaceLighting: [ unlit | lit | { reverselit} ]
AmbientStrength

DiffuseStrength

SpecularStrength
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SpecularExponent
SpecularColorReflectance
VertexNormals

NormaMode: [ {auto} | manual |

ButtonDownFcn: string -or- function handle -or- cell array
Children
Clipping: [ {on} | off ]
Createfcn: string -or- function handle -or- cell array
DeleteFcn: string -or- function handle -or- cell array
BusyAction: [ { queue} | cancel ]
HandleVisibility: [ {on} | callback | off ]
HitTest: [ {on} | off ]
Interruptible: [ {on} | off ]
Parent
Selected: [ on | off ]
SelectionHighlight: [ {on} | off ]
Tag
Ul ContextMenu
UserData
Visble: [ {on} | off ]
MATLAB
h=plot([1 2 3 4]);
set(h, 'LineStyl€)

[{-}-1:]-.|none]

2 ge
set get
get(h) h
h=surface(peaks,'LineStyle,".");
get(h)

AlphaData=[1]
AlphaDataM apping = scaled
CData=[ (49 by 49) double array]
CDataM apping = scaled
EdgeAlpha=[1]

EdgeColor =[00 0]

EraseM ode = normal
FaceAlpha=[1]

FaceColor = flat

LineStyle = none

LineWidth =[0.5]

Marker =.
MarkerEdgeColor = auto
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MarkerFaceColor = none
MarkerSize = [6]

MeshStyle = both

XData=[ (1 by 49) double array]
YData=[ (49 by 1) double array]
ZData=[ (49 by 49) double array]
Facelighting = flat

Edgel ighting = none
BackFacelLighting = reversdlit
AmbientStrength = [0.3]
DiffuseStrength = [0.6]
SpecularStrength = [0.9]
SpecularExponent = [10]
SpecularCol orReflectance = [1]
VertexNormals = [ (49 by 49 by 3) double array]
NormalMode = auto

BeingDeleted = off
ButtonDownkFcn =
Children =[]
Clipping = on
CreatefFcn =
DeleteFcn =
BusyAction = queue
HandleVisibility = on
HitTest = on
Interruptible = on
Parent = [100.001]
Selected = off
SelectionHighlight = on
Tag =

Type = surface
UlContextMenu =]
UserData =[]
Visible=on

h=get(gca, ‘children’)

get MATLAB
Xy
h=plot(x,y);
a=get(h);
h

get(h(1), Type)

a

get

a.color

line
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get(h(2), Type)

h=surfc(peaks)

h=
100.0026
101.0012
102.0007
103.0007
104.0004
105.0002
106.0002
107.0002
108.0002
109.0002
110.0002
111.0002
112.0002
Type

get(h(1), Type)
ans =
surface

get(h(2), Type)
ans =
patch
get set

4  findobi
surfc MATLAB 7
color
findohyj

6.5.3
MATLAB
Children Clipping Parent Select SelectedHighlight Tag Type UserData Visble

1 Children

Children
Children AXxes Uimenu Uicontrol

children HandleVisibility
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“ callback” Children
ShowHiddenHandles “ on’
hl=plot([1, 2, 3]);
h2=xlabel('Thisis atest)
h=get(gca, 'Children’)
h2
set(0, 'ShowHiddenHandles, 'on’)
h=get(gca, 'Children’)
h2 h
Children

2 Clipping
Clipping on( ) off

Clipping on
MATLAB
off
3 Parent
Parent Parent 0

PaMn?
gcf
Parent

Parent
hold on
load clown
h_image2=image(x)
h_axes=subplot(212)
handles=get(h_axes, 'Children’)
set(h_axes, 'Children’, [handles, h,.. image2])
4 Tag
Tag MATLAB
M global

figure('Tag', 'My plotting figure)
Tag “ My plotting figure?’
findobj
figure(findobj('Tag, 'My ploting figure))

Tag
axes('Tag', 'My special axes)

axes(findobj('Tag', 'My specia axes))
Tag My special axes
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MATLAB
Teg

5 Type
Type

patch
text
6 UserData
UserData

st get

7 Visble
Vishle on(
off

off

8 Selected
Selected on
on

ButtonDownFcn

load gatlin
h=image(x);
colormap(map);
axis off

set(h, 'Selected, ‘on', 'SelectionHinghlight', on)

GUI
9 SdectionHighlight
SelectionHighlight
MATLAB

selected

CreateFcn DeleteFcn  BusyAction HandleVisibility

MATLAB

Tag
Tag
Tag
Type
line surface
image
light
) off
off
visible off
AmbientStrength AmbientLightColor
visible on
off
SelectionHighlighht on MATLAB
callback Selected “ on”
)
on( ) off on
off
ButtonDownFcn  ChangeFcn
Interruptible
callback MATLAB callback
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MATLAB M
10 HandleVisibility
HandleVisibility on( ) calback  off
Children
HandleVisibility on
Children HandleVibility callback
Callback Callback
Cdlback
HandleVisibility off
get findobj gcf gca gco newplot cla clf
close
HandleVisibility calback  off Children
CurrentFigure CallbaekObject CurrentObject
ShowHidenHandles on
HsndleVisibility
11 BusyAction
BusyAction cancel queue( ) MATLAB
Callback MATLAB Callback
Callback ( )
Callback Callback Interruptible BusyAction
Interruptible yes MATLAB Callback
Interruptible no BusyAction MATLAB
BusyAction Cancel Callback (
) BusyAction queue Callback
Callback callback
12 ButtonDownkFcn
ButtonDownFcn M MATLAB
Callback
ButtonDownFcn Callback
13 CreateFcn
CreatefFcn M MAILAB MATLAB
MATLAB
MATLAB Createfcn
Createfcn
14 DeeteFcn
DeletefFcn M MATLAB
MATLAB DeleteFcn Callback
delete DeleteFcn Callback
DeleteFcn Callback
gcho
15 Interruptible
Interruptible on yey( ) off no Callback

Callback ButtonDownFcn Callback  Interruptib[e
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654

MATLAB

MATLAB

set  get
0

scrsize=get(0, 'ScreenSize')

scrsize =

6.5.5

1 1 1024 768

MATLAB MATLAB

MATLAB

MATLAB

figure
figure
h figure

figure(h)

h=figure(’

2

MATLAB

figure

MATLAB 60

1
>

A\

MenuBar Mre( ) none
none
Name
NumberTide on off
“ Figure No. N:” N
Resize on( ) off
windows Resize
WindowStyle
modal modal MATLAB
Vishble on) moda
modal modal
WindowStyle normal modal
modal Vishle off
modal

MATLAB

off
normal(

modal
modal
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modal
WindowStyle normal “ control C"
modal normal
Position 4 [left bottom width height]
left
bottom width
height Units Position
Units pixel( ) normal( )
inches( ) centimeters( ) points( )
normal normal
(0 0 (2.0 1.0 CurrentPoint Position
Units Units
Units
Units Units
Color MATLAB ( T
) RGB K
ColorMap mx 3 RGB MATLAB
64 RGB MATLAB
m Pc
256 surface image patch Colormap
DitherMap mx 3 RGB
(Truecolor)
DitherMapMode auto  manual( ) MATLAB Dithermap
manual MATLAB  DitherMap
auto MATLAB DitherMap
DitherMap
DitherMap
DitherMap
DitherMapMod mannual
FixedColors mx 3 RGB [0,0,0]
set ColorMap
RGB Line Text Uicontrol
Uimenu FixedColors
colormap FixedColors
MinColorMap 64 MATLAB
ColorMap
MATLAB ColorMap
BackingStore on( ) off BackingStore on MATLAB
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MATLAB
BackingStore
off
» Renderer painters( ) zbuffer
painters MATLAB
Zbuffer MATLAB
MATLAB
Renderer RendererMode Rendcrer auto
Renderer MATLAB manual
Renderer Set
4
»  CurrentAxes
CurrentAxes
»  CurrentCharacter
»  CurrentObject
(Current Point)
get
»  CurrentPoint
Units
MATLAB
»  SeectionType normal( ) extended at open
SelectionType Windows
normal extended Shift  + alt
Ctrl + open
5 Cadlback
Callback
»  CloseRequesticn M MATLAB
close Callback delete
Callback DeleteFcn CloseRequeskcn
DeleteFcn
Callback
» KeyPresskcn M MATLAB
callback Callback
CMrrentCharackr CurrentCharacter
KeyPMsskcn Callback
PointerWindow
KeyPressFcn
Cadlback Interruptible
» ResizeFcn M MATLAB
Callback Position
CallbackObject
»  WindowButtonUpFcn M MATLAB
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Callback WindowButtonUPFcn
Calback Interruptible
»  WindowButtonDownkFcn M MATLAB
Callback WindowButtonDownFcn
Cadlback Interruptible
WindowButtonMotionFcn M MATLAB
callback WindowButtonM otionFcn Calback Interruptible
ButtonDownFcn WindowButtonDownkcn
Callback
WindowButtonDownFcn Callback ButtonDownkcn Callback
6
» Pointer arrow( ) crosshair watch topl topr botl botr circle cross fleur
left right top bottom fullcrosshair ibeam custom
custom
»  PointerShapeCData 16x 16 Pointer custom MATLAB
16x 16 1 2 NaN
1 2 NaN PointerShapeCData
(1.1)
7
» IntegerHandle on( ) off
MATLAB
ItegerHandle off MATLAB
> NextPlot add( ) replsce  replacechildren MATLAB
NextPlot add
replace Position
replacechildren
8
» InvertHardcopy on( ) off on
offl
»  PaperOrientation portrait( )  landscape
portrait landscape 90
»  PaperPosition 4 [left bottom width height]
(Ieft, bottom)
PaperUnits
»  PaperPositionMode manual ( ) auto manMal
PaperPosition auto MATLAB
> PaperSize [width heighy]
PaperType PaperUnits
> PaperType uslener( ) uslegal adletter a5 b4 tabloid MATLAB

A4 M etter
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>

6.5.6

axes
h=axes

h=axes(’
axes(h)

A\

PaperUnits
points( )

MATLAB

axes(h)

gca

MATLAB

Box

plot
GridLineStyle

Layer

LineStyleOrder

4
ColorOrder
LineWidth
TickDir

TickDirMode

normalized(

on  off(

ontour

bottom(

auto(

MATLAB

axes

)

)

manual

inches( ) centimeters( )

Mre(h) h

CurrentAxes
gca

none -

2 [090] top

bottom

MATLAB

0.5

MATLAB
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auto MATLAB 2 in 3 out
TickDir MATLAB TickDirMode manual
manunl MATLAB
»  TickLength 2
3
[0.010 0.025]
»  CurrentPoint 2x 3
3
3 X y z Limits
2 z 1
z 0 X 'y
MATLAB CurrentPoint
» Position 4 [left bottom width height]
(left  bottom) width height
units
Position
Position
»  Units inches( ) centimeters( ) normalized( ) points( )
Position (0 0
normalized (0 0 @a 1
2
» FontAngle normal( ) itdic  oblique
normal italic  oblique
» FontName
Xlabel Ylabel
ZLabd xlabel ylabel  zlabel
» FontSize
(Title) FontUnits 12
FontSize Xlabel Ylabe
Zlabel xlabel ylabel zlsbel
»  FontUnits Points( ) normalized( ) inches( ) centimeters(
) pixels( ) FontUnits normalized
> FontWeight normal ( ) bold light demi
bold light FontsSize
XLabel
YLabel ZLabe xlabel ylabel zlabel
> Tttle

» XTickLabels YTickLabels ZTickLabels3
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» XTickLabelMod YTickLabelMode ZTickLabelMode 3 auto( ) manua
auto MATLAB
manual set
XTickLabels YTickLabels ZTickLabels MATLAB XTickLabelMode
YTickLabelMode ZTickLabelMode manual
3
» XDir YDir ZDir3 normal( ) reverse
X xDir reverse
y (2 ) 3 ) Y Dir reverse
z (2 ) 3 ) ZDir reverse
» XGrid YGrid ZGrid 3 on off( ) on
gridon  grid off 3
» xLim YLim ZLim3 2
[0, 1]
» XLimMode YLimMode ZLimMode3 auto( ) manua
MATLAB auto MATLAB
Set xLim YLim
Zlim MATLAB XLimMode YLimMode ZLimMode manual
» XScde YScale ZScde3 linear( ) log
MATLAB linear( ) log( )

» XTick YTick ZTlck3

» XTickMode YTzckMode ZTickMode3 auto( ) manua
auto MATLAB
XTick YTick ZTick MATLAB XTickMode YTzckMode
ZTickMode manual
»  XAxisLocation top  bottom( ) X
bottom top X
»  YAxisLocation right  1eft( ) y
left right y

4
MATLAB view

MATLAB
»  CameraPosition 3 x y 2z
( CameraTarget )
CamemPosition ( CameraTarget )
» CameraPositionMode auto( )  manua auto MATLAB
View CameraPosition CameTaPosition

CameraTarget CameraPosition MATLAB
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CameraPositionMode manual
CameraTarget 3 [x vy Z
CameraPosition  CameraTarget
CameraTargetMode auto( ) manua auto MATLAB
CameraT arget CameraTarget
MATLAB CameraTargetMode  manua
CameraUpVector 3 [x vy 7]
CameralUpVector CameraT arget
cameraPosition [001] z
CameraUpVectorMode auto( )  manua auto MATLAB
[001] 3 [010] 2
CameralUpVector MATLAB  CameraUpVectorMode manual
CameraViewAngle 0-180
CameraVewAngleMode auto( ) manual auto MATLAB
CameraViewAngle
CameraViewAngle MATLAB  CameraViewAngeMode manual
View 2 [X Y] MATLAB
View
DataAspectRatio 3 [dx dy dZ] Xy z
[123] X 2 y
3 z
Dad aA spectRatioM ode auto( )  manua auto MATLAB
DataA spectRatio DataA spectRatio MATLAB
DataA spectRatioM ode manual
PlotBoxAspectRatio 3 [px py pz
Xy z [111]
PlotBoxAspectRatioM ode auto( ) manua auto MATLAB
PlotBoxAspectRatio PlotBoxAspectRatio MATLAB
PlotBoxAspectRatioM ode manual
Projection orthographic( )  perspective (
) orthographic
perspective 3 2
DrawMode normal( ) fast Renderer
painters MATLAB normal MATLAB
3
fast MATLAB 3
NextPlot replace )  replacechildren MATLAB
NextPlot add
replace Position

replacechildren
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7
» AmbientLightColor MATLAB RGB
AmbientLightColor
» CLim 2 [emin  cmax] MATLAB
CData Colorrmap cmin
cmax cmin - cmax
CData [rmin  cmax]
» CLimMode auto( ) manuad MATLAB CbData cmin
cmax CLim MATLAB CLimMode manual
manual CData CLim
» Color none( ) MATLAB RGB
none
»  ColorOrder mx 3 RGB 7
plot plot3 NextPlot
replace( ) plot ColorOrder
NextPlot replacedata
» XColor YColor ZColor3 MATLAB RGB
w( )
6.5.7
(Line) MATLAB
plot plot3 contour contour3 2
3
1
line
line(X, y)
line(X, y, 2)
line(x,y,z ' ' )
line(" ' )
h=ling( )
“ " MATLAB
Xy z plot  plot3 Xy z
LineStyleOrder
ColorOrder LineStyleOrder ColorOrder
line plot line NextPlot
XLim YLim ZLim
plot newplot Nextplot

NextPlot add plot



236 MATLAB 6

2
MATLAB
1
» Color RGB
set
> LineStyle B ( ) “ =" ( ) ( ) - ( ) nong(
) MATLAB ( )
> LineWidth 05 « )
LineWidth ( )
> Marker CH ) ) )
| ) “Cox T ( ) square( ) diamond(
< )V Ny o M
W) pentagram( ) hexagram( ) nong( ) MATLAB
none Marker LineStyle
» MarkerEdgeColor auto( ) none RGB
(
4 )
none
» MarkerFaceColor auto  nong( ) RGB
(
) none
MarkerFaceColor auto
Color Color none
color
» MarkerSize 6
» XData YDaa ZData3 3
Xy z
line('XData, x, 'Y Datal, y, 'ZDatal, z, ' ' )
2
» EraseMode normal ( ) none xor  background MATLAB
normal
3
none
xor
background

6.5.8
(surface) MATLAB
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mesh surf  surfc suffl 3
1
surface
surface(z)
surface(z, c)
surface(x, v, 2)
surface(x, v, z, €)
surface(..., ' L)
h surface(...)
“ K MATLAB X
c mesh  surf X 'y c
surface mesh surface NextPlot
XLim YLim ZLim
mesh newplot NextPlot
NextPlot add mesh
Xy z c z
FaceColor texturemap
1
MATLAB
1
» CbDaa RGB 3 CData
CDhata RGB
ZData CDhata ZData
FaceColor texturemap
MATLAB CData ZData CDhata
CDataMapping CData
Colormap CData colormap
Chata RGB XData mx n CDhata
mx nx 3 MATLAB CO1l rmap Dithermap
» CDataMapping scaled( ) direct
CData scaled MATLAB
CLim CDta ColorMap
direct MATLAB CbData ColorMap CDaa
1 1 length(colormap)
length(colormap)
»  EdgeColor MATLAB none flat interp
MATLAB
RGB
MATLAB k
none
flat Chata (i, ]) X (x@.j) y(.j) z(i)
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((x(+Lj) y(i+1)) z(+1))) vy (x(j) y@j) z(j) x@j+1) y(ij+1) z(ij+1)
Xy z interp
»  FaceColor MATLAB none flat( ) interp
RGB MATLAB
none
mesh
mesh FaceColor none
flat( )
Chata (i) @) y(@j) z(.j) (x(+1j) y(+1j) z(i+1)))
(x(i+1j+1) y(i+1,j+1) z(i+1,j+1)) (x(i,j+1) y(i,j+1D) z(i,j+1))
y z interp 4
texturemap MATLAB  CData
CDhata
> LineStyle T ( ) G B (R B ) none(
) MATLAB
» LineWidth 0.5
LineWidth
» Marker Marker
none Marker LineStyle
» MarkerEdgeColor MarkerEdgeColor MarkerEdgeColor
auto EdgeColor
» MarkerFaceColor MarkerFaceColor none
MarkerFaceColor auto
cData
» MarkerSize 6
» MeshStyle both( ) row column
both X 'y row
column y
» XData YData ZData3
Xy z
sur[ace(’xData  x, 'YData y 'zDdd, z,' ' ‘) X 'y
MATLAB X XData zDa
v YDa%a zDa
»  AmbientStrength 0 1
AmbientColor
»  BackFaccLighting unlit lit  reverselit( ) MATLAB
(
unlit reverselit
lit reversdlit ( )
revers?lit
lit
»  DiffuseStrength 0 1
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6.5.9

>
>
>
>
>
>
>
3
>
4
1
patch(x, y
patch(x, y
patch(..., "
patch(’
h  patch(

EdgeL ighting none( ) flat gouraud
none
gouraud
phong
( )
FaceLighting none( ) flat gouraud
none
gouraud
phong
( )
NormalMode auto( )  manua
auto MATLAB
MATLAB manual
SpecularColorReflectance 0 1
0
Color
SpecularExponent 1
SpecularStrength 0 1
VertexNormals
MATLAB VertexNormals
VertexNormals
EraseMode EraseMode
(Patch)
3
MATLAB
patch
,0)
,Z,C)
' .
" )
)
K MATLAB
Xy z
MATLAB (3
Xy z mx n

RGB MATLAB

flat

flat

MATLAB

MATLAB

(

c 1x n

Colorrmap
(
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Colormap ) nx 3( 1x nx 3)RGB MATLAB c
mx n ( Colormap ) mx nx 3RGB MATLAB ¢
flaa  interp FaceVertexCData
= EdgeColor
patch fill
patch NextPlot
fill newplot NextPlot
NextPlot add fill
patch [0 90] 2 view
3
x=[01;11;00];
y=[22,21;11];
z=[11;12;,11);

id_color=[24 37];
patch(x, y, z, id_color)

vert=[011,021;122;11 1;
fac=[123;134];
id_color=[24 37]

patch(faces fac ‘'vertices vent, 'FaceVertexCDatar', id_color)
vert Xy z fac vert
NaN vert fac
2
1
» CData MATLAB
RGB 3 MATLAB CData
CData MATLAB
Colormap Colormap
CDataMapping CData RGB 3 MATLAB
RGB Colormap
MATLAB Dithermap XData
YData zData CDhata n
1x nx 3RGB n n
mx nx  GB
flat  interp
» CDataMapping scaled( ) direct
CData scaled MATLAB
CLim CData Colorrmap
direct MATLAB CbData Colormap CData
1 1 length(colormap)
length(colormap)
»  EdgeColor MATLAB none flat interp
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RGB MATLAB
b
none flat
interp
»  FaceColor MATLAB none flat interp w
RGB MATLAB
none
flat( )
interp
» Faces mx n Vertices
Vertices NaN
Faces Vertices
» FaceVertexCData Faces Vertices
FaceVertexCData
nx 1 n Faces
nx 1 n Vertices
RGB FaceVertexCData 1x 3
nx 3 n Faces
nx 3 n Vertex
> LineStyle “ )L ) ) ) none(
) MATLAB
»  LineWidth 0.5
LineWidth
» Marker Marker
none Marker LineStyle
» MarkerEdgeColor MarkeEdgeColor auto
EdgeColor
» MarkerFaceColor MarkerFaceColor MarkerFaceColor
auto
» MarkerSize 6
» \Vertices nx 3
Xy z
» XData YData ZData3
Xy z
» EraseMode normal ( ) none xor  background MATLAB
normal
3

none
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Xor

background
6.5.10
MATLAB
1
image image
image(c)
image(x, y, )
image(... ' ' )
ma3e(' ' )
h=image( )
3
newplot NextPlot
c
Colormap RGB
c RGB c
Colormap RGB MATLAB
RGB Dithhermap
CData mx n m
x nx 33 RGB
MATLAB 8 64 ( ) MATLAB
( )
MATLAB 8 MATLAB
c 64 [1, length(colormap)] 1
Colormap 8 [0 255]
0 Colormap 3 RGB c
64 [01] 8 [0 255]
2
1
» CbData RGB 3
image(c) c CData MATLAB CData
CData Colormap
Colormap CDataMapping
Colormap CDataMapping CData RGB 3
MATLAB RGB Colormap
MATLAB Dithermap
» CDaaMapping scaed  direct( )
CData scaled MATLAB
CLim CData Colormap
direct MATLAB CbData Colormap CData
1 1 length(Colormap)

length(Colormap)
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» XData YData 2 XData [1,size(c 2)] YDaa
[1 size(c, 1)] Xy
2
» EraseMode normal ( ) none xor  background MATLAB
normal_(
) 3
none
Xor MATLAB
back8round MATLAB
6.5.11
MATLAB LATEX (LATEX )
1
text gtext
text(x,y, " )
text(x, vy, z, )|
text(..., " ' v )
h text(..)
2 z 0 3 (
) 3 C )
text
Xy z
“r MATLAB
Vertical Altgnment Horizontal Alignment
2
1
Color RGB MATLAB
w( )
Interpreter latex( ) none MATLAB  String
latex MATLAB  LATEX String LATEX
LATEX MATLAB none
ASCII
String MATLAB
ASCII LATEX latex MATLAB

“ \fontname( )" LATEX
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“ \bf" ( ) “Nit” ( ) “ " ( ) “owrm” (
)
Units pixels( ) normalized( ) inches( ) centimeters( ) points( ) data(
) Extent Position
2
FontAngle normal ( ) italic  oblique normal
italic  oblique
FontName Helvetica
FontSize FontUnits
10
FontWeight light normal( ) demi  bold MATLAB
demi  bold
FontUnits points( ) normalized( ) inches( ) centimeters( ) pixels(
) FontSize FontSize
3
Extent 4 [1eft bottom width height]
(1eft  bottom)
width  height Units
Horizontal Alignment Left( ) center right Position
Position 2 3 x vl [xXVv,2 0 z
[0, 0 ,0] Horizontal Alignment
Vertica Alignment
Rotation 0
Vertica Alignment top cap middig ) basdine  bottom
top Position cap
Position top middle( )
Position basdine Position bottom
Position
4
EraseMode normal ) none xor  background MATLAB
normal ( ) MATLAB
3 none
xor
background MATLAE
6.5.12
3
1
light
light(" ' )
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h=1ight( '

DiffuseStrength  SpecularStrength  SpecularExponent

> Color

> Syle

> Position
loca
infinite

6.5.13

MATLAB

MATLAB

factory
factory

MATLAB

set(handle, '
handic

Parent

AmbientStrength
SpecularColorReflec tance  VertexNormals

RGB MATLAB
infinite( ) locd infinite MATLAB
local
Position
3 [x,y,2] Style
MATLAB factory
factory
MATLAB
factory
factory
MATLAB
factory
MATLAB
3 default

DefaultLineLineWidth

set

Color

set(gcf, 'DefaultLineColor’, 'w')

set(handle_axes, 'DefaultLineColor’, ‘w'")

DefaultLineColor
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MATLAB

set(0, 'DefaultFigureColor’, 'w')

startup.m MATLAB

default  factory

h surfc(peaks);
set(0, 'DefaultSurfaceEdgeColor'  'g)
set(h, 'EdgeColor'  'Default’)

factory k
EdgeColor

MATLAB
EdgeColor

factory

h  surf(peaks)

set(0, 'DefaultSurfaceEdgeColor', 'g)
set(h 'EdgeColor'  'Default)
pause

swt(h, 'EdgeColor', ‘factory")

=

3

MATLAB

remove
‘remove)

6.6

MATLAB

6.6.1
MATLAB
(RGB)
MATLAB
MATLAB
imread

factory MATLAB
factory MATLAB
“ default”
EdgeColor
EdglColor k( )
EdgeColor o( )
‘g EdgeColor
factory
factory h  EdgeColor
default  factory
MATLAB
set(0  'DefaultSurfaceEdgeColor,
EdgeColor
imread
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»  A=imread(filename fmt)

“ A
“ A
»  [x, map]=imread(filename, fmt)
“ map’
» [ ]=imread(filename)
= “ filename”
MATLAB ( “ fmt”

PNG(png) HDF(hdf) PCX('pcx’) XWD('xwd')

A=imread('12,jpg’  'jpg)
A=imread('12" 'jpg)
A=imread('12.jpg’)

“ A
size(A)
ans=
571 800 3
“ A
MATLAB imwrite

> imwrite(A filename fmt)
»  imwrite( filename) MATLAB
> imwrite( ,paraml,val,param2,val?2,

imwrite(A,'13.bmp’, '‘bmp’)

“ 13.bmp” 1.3M
6.6.2
image MATLAB
image(A)
axismage
axi soff

6-82

“ filename” “ fmt”
MATLAB
{3 AH
“ XH
MATLAB
) JPEG(jpg’ 'jpeg) TIFF(Ctf 'tiff) BMP(bmp")
“ fmt”
* 12jpg’
R G B
“OA” “ filename” “ fmt”

“ 12jpg’ 24k BMP
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<) Figare Fo. 1 =

File Edit Yiew Insert Tools Bindow Help

IDsaa rars2en

6-82

axisimage
6.6.3

MATLAB k

t=0:0.1:2* pi;
yl=sin(t);
plot(t,y1,"";
hold on
y2=cos(t);
plot(t,y2,™");
xlabel (‘"Time(0-2\pi)','FontWeight','bol d");
text(pi,0,\leftarrowsin wave');
text(pi/2,0,\leftarrowcos wave);
hold off
6-83

«) Figure Ho. 1 [l B

Fils Edit View Insert Teols findow Help

lozaa xars @ao

1 — T T o
*S*aoe o T *gk
08¢ ** By 4
* R *
h . *
06t J’, ** \“ . i
[ S y X |
02, % \ * 4
; * i #
of C0S wave —sinwave * 1
02} % * 1
* s * !
04t * * ’/ i
06 * NoF E
* L ;
* *, s
-08 *** **eoe \\\\
- I I w I Ce o 1
0 1 2 3 4 5 B 7
Time(0-2x)

6-83
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( (Context menu)
<) Figure Mo 1 _ O] x|
File Edit View Insert Tools findew Help
lozaavars @

Me = (= ol R T |
fag&* - T *qék*” I
* B #*
U 1 *, \\ * h
* . * |
06+ Sk " Cut #* |
So# “A Copy !
LS * B Paste
04 - /r * ] e 4
0.2 [ * k Show Legend !
p \ on Lagen B
'f,' * " Unlock Axes Position I
O C0S wave =I
* h
02 " " * q
| * \ * B
04 - * * ’ﬂ 4
1 #* . * J |
06 - * Lk h -]
1 * N / |
* *, o
-08r * * h |
* K |
*aoe * S . |
e = L Sk B T -
0 1 2 3 4 B 5} T
Time(0-2x)
6-84

Show Legend Unlock Axes Position

6-85

Properies
Edit

Axis Properties

T |
=@ |

Edit Proparties for: [exes ©

Scale I Style | Labels | Aspect | Lights | Wiewpoint | Info |
A4

[7.00 Fe Auto[Ton [ion

z

X
¥ auto[700 [iron

Limits ' Autnlg_gg

Ticks # Auto[ 01020304060 ¥ Aute[l90-08-06-030aa ¥ Auof[omn1 o]

Labels W Auta[77 50507 =] W Auta[T ﬂ [ Auto =
08
- 0.6 =l -
Scale & Linear & Normal & Linear & Naormal & Linear & Normal
i Laog " Rewerse C Log " Reverse  Log " Reverse
Giid [~ Show T~ Show I~ Ghow
Setaxes auto shape| Settight limits
[s]33 Cancel I Apply |l7 Immediate apply Help
Ready

A\

Style
> Labd
Light

A\
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» Viewpoint
>  Agpect
» info

Edit

Current Object Properties

6-86 Properties
<) Figure Mo 1 _ O] |
File Edit View Insert Tools findew Help
lozaavars @

ey == ' . e
* n &
1 S . ]
5 %
S * ] * |
0.6 S o +
/ * Copy *
04 w * Fasts * )
N * Clear *
0z B * Line #idth  * * b
i * Line Style » *
o FCOSWEY o, * b
* * "
0z} M Pruperl:es " ; i
* \ * B
04} * Y * B E
* a ¥ N
06} #* Loo* . i
* ¥ 7
* *, ’
08k * * n 4
% o X S
1 w | S | I
0 1 2 3 4 B 5} T
Time(0-2x)
6-86

8-87
> Syle
» Data
» info
Style  Color
6-88

[Brroety raw e N
=« %

Edit Proparties for: [Line ©
Data Eve | infa |

~ Line Propertie:

- Marker Propedies

Line style IDuﬂed line {3 ll Style IND marker (nong) LI
Line width [0.5 | gize [6.0 =l
Color IB\ue ll Edge color IInhenled {auto) LI
Face color |No color (none) j
~BExample
oK | |\ Cancel || Apply |l7 Immediate apply Help
Ready

6-87

“ Custom Color”

6-87
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Edit Color x|

Red & [0 %
o 5 0 75 100 -

Mewr

f
Green HHD_?'? - ID %
J|1DD %
100 Criginal

Ok | Cancel |

Blue
0 E3 Eil 3

6-88

Properties

6-89
Edit Current Object

6-90

Properties
<) Figure Mo 1 _ O] |
File Edit View Insert Tools Hindow Help
lozaavars @
1 T T T g
08 ¥ " #* T
* R *
L ¥ * * 4
06 S | +
04r " % 4
* Y *
02}, * * 4
; ] ] . *
0F %—col—‘. WAEm e Gin pwave * i
v [C:ug % K
L Copy N 4
0.2 * Paste * K
* | Clasr * ;
04 ;- * K B
String * K
| Font Size 4 Lk K B
0.6 Font Style LR K
Color *, .
ost — K g
Eroperties... N K
71 Il Il Il S = ’I/ 1
0 1 2 8 4 5 6 7
Time(0-2x)

6-89
8-89 String

[Brroety raw e N
=« %

Edit Proparties for: [ext ©

Text |Ahgnmem | i |

Font Text

Fant name |He\vetica heftarroweos wave

Fontweight |Narma\

Font angle INnrma\

Font size |1D o

Font units Iants

ENEUENERYEINED

A
¥ Use LaTex interpreter

Colar |El|ack

Ok Cancel I Apply |l7 Immediate apply Help

Ready

6-90

6-90
> Text
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> Alignment
» info

6.6.4

MATLAB
>
> MATLAB
>
> M

PC
“ File’
“ Filc”

print
print
print - -

x=-pi:0.1:pi;

plot(x, cos(x));

print

print - -
print

6.6.5

MATLAB

imwrite
capture

“ file”

“ Print”
“ Page Setup”

Page Setup — Figure 1

6-91
5]

dize and Position | Faper | Lines and Text | Axes and Figure |

- Mode

(" Use screen size, centerad on page
= Use manual size and position

~Manual size and position

Tap:

2.50 3:
Use defaults
Lett: 0.25 =
Fill page
= Fix aspectratio

Height: 5.00 3,
g Center
Units:|inches -

Wiidth 2.00

S=mpk

=

Help

0K Cancel

6-91

print
tootbox/local

MATLAB

imwrite

print

printopt.m

print

print

Cos

printopt

capture
capture
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capture( )

capture
[x,map]=capture( )
X map

JPEG fig3.jpeg
[x, map]=capture(3);
imwrite(x, map, 'fig3,jpeg’)

imwrite BMP HDF JPEG PCX TIFF XWD
capture
print
Pc

> “ Edit” “ Copy Figure’ ;
> print -dbitmap -dmeta

6.7

MATLAB

MATLAB moviein getframe  movie
getframe movie

>

>

>

peaks z

% movie making example: rotate a 3-D surface plot
[X,Y,Z]=peaks(30);
surfl(X,Y,2)
axis([-3 3 -3 3 -10 10])
axis off
shading interp
colormap(hot)

m=moviein(15);

for 1=1:15

capture

moviein
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view(-37.5+24%(i-1),30)

m(:,i)=getframe;
end
movie(m)

6-92
getframe movie
MATLAB

File Bdit View Incert Tools Himdow Help

lCeEa kA s @RS

6-92

MATLAB mmspin3d
function M=mmspin3d(n)
% MMSPIN3D Make Movie by 3D Azimuth Rotation of Current Figure.
% MMSPIN3D(N) captures and plays N frames of the current figure
% through one rotation about the Z-axis at the current elevation.
% M=MMSPIN3D(N) returnsthe moviein M for later playing with movie.
% If not given,N=18 is used.
% MMSPIN3D fixes the axis limits and issues axis off.
% Copyright (c) 1996 by Prentice-Hall,Inc.

if nargin<1,n=18;end
n=max(abs(round(n)),2);

axis(axis);

axis off
incaz=round(360/n);
[az,el]=view;

m=movie(n);

fori=1:n
view(az+incaz* (i-1),€l)
m(:,i)=getframe;
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end

if nargout, M=m;
else, movie(m);
end

mmspin3d

% movie-making examplerotate a 3-D surface plot

[X,Y,Z]=pesks(30); %

surfl(X,Y,2) %
shading interp %
colormap(hot) %
mmspin3d(15)

MATLAB

Creste data

plot surface with lighting

make it pretty with interpolated shading
choose agood colormap for lighting

6.8

MATLAB MATLAB
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MATLAB MATLAB
>
>
>
>
>
> MATLAB Maple
MATLAB
MATLAB
Maple Mathematic Mathcad MathWorks
1993 Maple Maple MATLAB
 — (Symbolic Toolbox) MATLAB
100 MATLM 100 MATLAB
Maple Maple (linear algebra package)
Maple M Maple
Maple
MAILAB 7-1
7-1
z
MATLAB 2
> MATLAB
> MATLAB
MATLAB maplem mpam Maple 2
Maple
7.1
MATLAB MATLAB
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demos 6-1 6-1
“ Toolbox” “ Symbolic Math”

<} BATLAB Demo Findow

MATLAB Fieport Ge|  [Symbolickath -
Mapping :
MPC Tools The Symbolic Math Toolbox integrates powerful
Mu-Analysis and Sy symbuolic and variable precision compiting into
Meural MNetworks the MATLAD environment. The toclboxis based
Optimization on an embedded version of Maple ¥, Release 4. &
Partial Differential Ev 1] [ ¥
Fohust Contral
Signal Frocessing
Simulink Fepar Ger Introduction
Spline Cormand line demos
Statistics Calculus
Symbalic Math Function Calculatar
System Identification
Shimvalat X

_'l_l -]

Close | Bun Intraduction

6-1

711

MATLAB
>
f=log(x)
f=

log(x)
>

eqgation="a* x"2+b*x+c=0'
>

diffeg='Dy-y=x'

=

MATLAB sym  syms

X sym('x)
y=sym(y’)

Symsxy
S5yms

7.1.2
MATLAB
2 digits vpa 2 subs
MATLAB numeric
> digits
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digits(D) D
> vpa
R=vpa(S) digits
vpa(S, D) digits(D)
» subs
subs(S,0LD,NEW) OLD NEW
»  numeric
n=numeric(S) n= double(sym(S))
sym rho=(1+sqrt(5)) /2

>
sym(rho, 'f)
ans=
'1.9e3779b97f4a8* 2(0)
>
sym(rho, 'r")
ans=
7286977268806824* 2"(-52)
e
sym(rho, '€
ans=
7286977268806824* 2"(-52)
d
sym(rho, 'd)
ans=
1.6180339887498949025257388711907
MATLAB 32 digits

sym 33

A=hilb(3)

A=
1.0000 0.5000 0.3333
0.5000 0.3333 0.2500
0.3333 0.2500 0.2000

A=sym(A)

A=

[ 1,12 1/3]

[ V2, 13, 1/4]

[ V3, V4, 15]

713
sym “ real” X y
x=sym('x', 'real’),
y=sym(y',real’);
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symsxy real
Xy
z
Z=x+*y,
conj(2)
ans=
X-i*y

expand(z* conj(2))
ans=
XN 2+y"2

MATLAB
conj(x)==x

1 X
syms x unred
x=sym('x’, 'unreal’)
sym

fsy” (fx) )
syms x unkd

X Xym( X ' un ed )

sym
f=sym(f(x)’)
df=(subs(f, 'x, x+h)-f)/h

symsx h
df=(subs(f, x,x+h)-f)/h

df =
(FOx+h)-F)/h
sym

714

MATLAB
7-2

XN2+yN2

f(x)

fQ)

Z=x+i*y

f(x)

7-2

f =x"

f =x"n

g =sin(at +b)

g=dn(a*t+b)

fr=nx"*

g'=acos(at + b)

a

X, t
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dx"
dn
x"1nx
XYy z MATLAB findsym
7.15
subexpr  subs subexpr
x"3+a*x+1=0

symsax

s=solve(x"3+a* x+1)

s=

[1/6* (-108+12* (12* &*3+81)N(1/2))N(1/3)-2* &l (-108+12* (12* &3+81)"(1/2))N(1/3)]

[ -1/12*(-108+12* (12* a*3+81)\(1/2))N(1/3)+al(-108+12* (12* a*3+81)"(1/2)YN(1/3)+1/2% i* 3M(1/2)* (1/6* (-108+12
*(12* & 3+81)N(1/2))N(1/3)+2* al (-108+12* (12* a*3+81)(1/2))N(1/3))]

[ -1/12%(-108+12* (12* &\ 3+81)N(1/2) )N (1/3)+al(-108+12* (12* & 3+81)N(1/2)YN(1/3)-1/2* i* 3N(1/2)* (1/6* (-108+12*
(12* a3+81)N(1/2))N(1/3)+2* al(-108+12* (12* a*3+81)N(1/2))(1/3))]

subexpr sgma sgma MATLAB
r=subexpr(s)
sigma=
-108+12* (12* &*3+81)"(1/2)

r=

[ 1/6* sigma’\(1/3)-2* alsigma(1/3)]

[ -1/12* sigma(L/3)+alsigma’(1/3)+1/2* i* 37(L/2)* (U6* s gma(U/3)+2* alsigma’(1/3))]
[ -1/12* sigmar(1/3)+alsigma’(1/3)-1/2* i* 3M(1/2)* (U/6* sigma(1/3)+2* alsigma(1/3))]

subs
subs(S, NEW) NEW S
subs(S, NEW, OLD) NEW S OoLD

t=sym('[exp(a*x),sart(x);a* sin(b*x),a+b]");

A=subs(t, 'pi"),...
B=subs(,A'2','a)

A=

[ exp(@(pi)),  sart((pi)]
[ a*sin(b* (pi)), atb]
B=
[ exp((2)*(pi)), sart((pi))]
[ (2)*sin(b*(pi)), (2)+b]

7.1.6

> (MATLAB )
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>
>

format long

1/2+2/3

ans=
1.16666666666667

sym(1/2+2/3)
ans=
716

digits(25)
vpa(1/2+2/3)

ans=
1.166666666666666666666667

» 2 3
> 12 2/3
>
Maple MATLAB
floating-point)” MATLAB
MATLAB
sym

A=
1.10000000000000  1.20000000000000
2.10000000000000  2.20000000000000
3.10000000000000  3.20000000000000
Ss=sym(A)
s=
[ 11/10,  6/5, 13/10]
[ 21/10, 11/5, 23/10]
[ 3110, 16/5, 33/10]
S

E=[exp(1),sart(2);l0g(3),rand]

E=

2.71828182845005  1.41421356237310
1.09861228866811  0.95012928514718

digits

sym

1.30000000000000
2.30000000000000
3.30000000000000

digits
32
Maple “ (hardware
(floating-point arithmetric)

MATLAB

sym
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sym(E)
ans =
[ 6121026514868074* 2\(-51), srt(2)]
[ 4947709893870346* 2°(-52), 8558003789085230* 2/\(-53)]
vpa
s E
digits(4)
vp(s)
ans =
[ 1.100, 1.200, 1.300]
[ 2.100, 2.200, 2.300]
[ 3.100, 3.200, 3.300]

digits(25)
f=vpa(E)
f=
[ 2.718281828459045534884808, 1.414213562373095048801689]
[ 1.098612288668109560063613, .9501292851471754286052374]
double

double(sym(E)) double(vpa(E))) E

1.2

721

MATLAB

1 sym

a=sym('[L/s+x, sin(x), cos(x)"2/(b+x);9, exp(x"2+y”2), log(tanh(y))]")
a=

[ Ustx, sin(x), cos(x)"2/(b+x)]
[ 9, exp(x"2+y"2), log(tanh(y))]
2

MATLAB

ms=[[Ussin(x)]T1 exp(x)]]
ms=

[Y/s,sin(x)]

[1 .exp(x)]

sym

sym
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b=[a;'[exp(-i),3,x*3+y"9]']

b=
[ 1/st+X, sin(x), cos(x)"2/(b+x)]
[ 9, exp(x"2+y"2), log(tanh(y))]
[ exp(-i), 3, XA\3+yn9]
3

MATLAB
=

a=[2/3, srt(2),0.222;1.4,1/0.23,l0g(3)]....
b=sym(a)

a=

06667 14142  0.2220
14000  4.3478  1.0986

b=
[ 213, rt(2), 111/500]
[ 715, 100/23, 4947709893870346* 27(-52)]
4
MATLAB
b
b(2,3)
ans =

4947709893870346* 2"(-52)

b(2,3)="l0g(9)’
b=

[ 23, sort(2), 111/500]
[ 7/5 100023, log(9)]

1
MATLAB

1 ) 0

a=sym('[I/x U(x+1); V(x+2) V(x+3)]");
b=sym('[x,1;x+2,0]");

b-a

ans=

[ x-Ux,  1-1/(x+1)]
[ x+2-1/(x+2), -1/(x+3)]

symadd symsub
g=symadd(a,b),...
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MATLAB 6

f=symsub(a,b)
g =
[ Ux+x,  U(x+1)+1]
[ V(x+2)+x+2, L(x+3)]

f=
[ Ux-x, 1U(x+1)-1]
[ V(x+2)-x-2, 1(x+3)]

2 ) Y

a=sym('[1/x Y(x+1); V(x+2) 1/ (x+3)]Y);
b=sym('[x,1;x+2,0]");
ab
ans=
[ -6 X-2* X"3-T*X"2, 32 XN 2+x+1/2* x"3]

[ 6+2*X"3+10* x"2+14* X, -1/2*xX"3-2*x"2-3/2*X]
2

(rank) (") (exp  expm)
H=hilb(3);
H=sym(H);
a=inv(H),...
b=det(H)
a=
[ 9, -36, 30]
[ -36, 192,-180]
[ 30,-180, 180]
b=
1/2160

723

eg

Svd diag tril  trin
1

E=eig(A)
[V, E]=eig(A)
E=eig(vpa(A))
[V, E]=eig(vpa(A))

0
h=

[ 8/9, 1/2, 1/3]

[ 12, 1/3, 1/4]

[ 13, 1/4, 1/5]
[t.e]=eig(h)

t=

poly

()

(det)

jordan
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[1, 28/153+2/153*12589(1/2), 28/153-2/153*12589\(1/2)]
[-4, 1, 1]
[10/3,  292/255-1/255*12589(1/2), 292/255+1/255*12589\(1/2)]
e=
[0, 0, 0]
[0, 32/45+1/180* 12589"(1/2), 0]
[0, 0, 32/45-1/180* 12589"(1/2)]
2
(Jordan Canonical Form) A
\% J V\A*V \%
0 jordan
»  Jjordan(A)

» [V, J=sjordan(A)

A=sym([12,32,66,116;-25,-76,-164,-294;21,66,143,256;-6,-19,-41,-73])
A=

[ 12, 32, 66, 116]
[ -25, -76,-164, -294]
[ 21, 66, 143, 256]
[ -6, -19, -41, -73]
[V, j]=jordan(A)

V=

[ 4, -2 4 3

[ -6 8-11, -§

[ 4, -7, 10, 7]

[ -1, 2 -3, -2

j:

[1,1,0,0]

[0,1,0,0]

[0,0,2 1]

[0,0,0,2]

A A digits
S=svd(A)
A=U*S*V
[U, S, V]=svd(A)
5% 5 U(i-j+1/2) i

n=5;

fori=1n

for j=1:n

a(i,j)=sym(1/(i-j+1/2));



266

MATLAB 6

724

[ 2 -2,-23,-2/5 -2/7]
[ 23, 2, -2,-2/3,-2/5]
[ 25 23, 2, -2,-23
[ 27, 25, 213, 2, -2
[ 209, 27, 255 23, 2]

a 9gm( [112 013 002] )

a
[ 1 1 2
[0 1 3]
[ O 0 2]
Dc yl jordan(a) Xy
X
[ 5 5 5]
[ 3 0 5]
[ 1 0 0]
y
[ 2 0 0]
[ O I 1]
[0 0 1]
1
» factor(9) S
factor(sym(* N’ ))
symsx
factor(x"9-1)
ans=

(X-1)* (X" 2+x+1)* (X"6+x"3+1)

one="1'

for n=1:11
N(n,:)=sym(one(1,0nes(1,n)));
end

[N factor(N)]

ans=

252
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11111111, (11)*(73)*(101)* (137)]

111111111,  (3)"2*(37)*(333667)]
1111111111, (11)* (41)* (271)* (9091)]
11111111111, (513239)* (21649)]

[ L 1]
[ 11, (11)]
[ 111, (3)*(37)]
[ 1111, (11)*(101)]
[ 11111, (41)*(271)]
[ 111111, (3)* (7)* (11)* (13)*(37)]

[ 1111111, (239)* (4649)]
[

[

[

[

N

expand
> expand(S)

symsxy
expand((x+1)"3) ...
expand(sin(x+y))
ans=

XN3+3FxN2+3* x+1

ans =

sin(x)* cos(y)+cos(X)* sin(y)
3

» collect(S v) S \Y
»  collect(S) findsym

X=Syms X
f=(x-1)* (x-2)* (x-3);
collect(f)
ans=
X"3-6*x"2+11*x-6
4
MATLAB smple  simplify 2
simplify
Bessel
»  amplify(S)

symscab
simplify(exp(c*log(sart(at+h))))
ans=
(a+b)M(L/2*c)
simple
smple
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smpley
radsimp
combine
collect
factor
convert
smple smple

» dsmple
»  smple(S) S S

> [R HOW]=simple(S) R HOW

simple(cos(x)"2+sin(x)"2)

simplify:
1

radsimp:
cos(x)"2+sin(x)"2

combine(trig):
1

factor:
cos(x)"2+sin(x)"2

expand:
cos(x)"2+sin(x)"2

combine:
1

convert(exp):
(1/2* exp(i*x)+1/2/exp(i* x))2- 1/4* (exp(i* x)-Lexp(i* x))"2

convert(sincos):
cos(x)"2+sin(x)"2

convert(tan):
(1-tan(L/2* x)"2)"2/ (1+tan(1/2* x)"2)"2+4* tan(1/2* x)"2/(1+tan(1/2* x)"2)"2

collect(x):
cos(x)"2+sin(x)"2

ans =
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1
5
numden
» [N D]=numden(A) A
6 « "
homer * "’
»  homer(P)

horner(x"3-6*x"2+11* x-6)
ans=
-6+(11+(-6+X)*X)* X

horner
»  horner(f)

symsx
f=1.1+2.2*x+3.3*x"2;
horner(f)

ans=
11/10+(12/5+33/10* x)*x

7.3

MATLAB

731

—_— MATLAB limit

limit(F, x, 8 F x—>a
limit(F, @ findsym(F) 0
limit(F) a=0 ;

limit(F, x, & 'right) 'righ t"left’

vV V V V

symsx ath

limit(sin(x)/x)
ans=

1

limit((1+2* t/x)"(3*x),X,inf)
ans=
exp(6*t)
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limit(1/x,x,0,'right")
ans=
inf
limit(1/x,x,0,'left")
ans=
-inf
7-3 limit
7-3 limit
|X|(Qg f(x) limit(f)
lim f(X) limit(F, x, a) limit(f, a)
x® 0
lim f(X) limit(f, x, a, "left")
x® 0
lim f(X) limit(f, x, a, "right")
x® 0
7.32
MATLAB int
> in(S findsym S S
S f X
> int(S,v) S Y \Y
> int(S, a b) S a b a b
> int(S,v, a b) v a
symsx xlut
A=[cos(x*t),sin(x*t);-sin(x*t),cos(x*t)];
int(A,t), ...
int(x1*log(1+x1),0,1)
ans=
[ Ux*sin(x*t), -cos(x*t)/X]
[ cos(x*t)/x, Ux*sin(x*t)]
ans=
14
MATLAB MATLAB
g™ Kk
0 Maple 'S X Maple
7.33
symsum
»  symsum(S) findsym
»  symsum(S, v) S v

»  symsum(S,a b) symsum(S, v, a b)

b
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symsk

sl=symsum(1/k”"2,1, inf)
sl=

1/6*pin2

7.34

1

diff MATLAB
diff(S) findsym S
diff(S,v)  diff(S,sym('v))
diff(S,n) n S n
diff(S,'v', n)  diff(S, n,'v)

vV V V V
<
wn

symsax
f=sin(a*x);
df=diff(f)
df =

cos(a x)*a

dfe=diff(f, a)
dfa=
cos(a*x)*x
diff
d2=diff(f,2)
d2=
-sin(a*x)* a2

symsax

A=[-sin(a*x),sin(a*x);cos(a* x),cos(a* x)]
A=

[ -sin(@x), sin(a*x)]

[ cos(@x), cos(ax)]

dy=diff(A)
dy =
[ -cos(a*x)*a, cos(a*x)*d
[ -sin(@x)*a, -sin(a*x)*a
2
MATLAB gradient
> [FX, FY]=gradient(F) F FX dFdx X FY dr/dy
Y 1 F gradient(F)
» [FX, FY]=gradient(F, H) H
> [FX, FY]=gradient(F, HX, HY) HX HY HX  HY
HX  HY F
[FX, FY, FZ]=gradient(F)
> [FX, FY, FZ]=gradient(F, HX, HY, HZ) HX HY HZ

A\
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[X,y]=meshgrid(-2:0.2:2,-2:.2:2);
Z=x.*exp(-x."2-y.~2);
[px,py]=gradient(z,.2,.2);

contour(z),...
hold on
quiver(px,py)
hold off
7-2
<} 'igﬂr Iﬂr 1 : S [=1
]]D = H_é\_k A A /_\ @ 1:3 =
20 ............
I ‘
16 | \\r;;;::::;;,,
: SN N T
T T R e R
7-2
3
“ mo K Frechet Frechet
MATLAB jacobian
»  jacobian(f, v) f v jacobi f f
x=sym(['x]);
y=sym(['y']);
z=sym(['Z]);
jacobian([x"2+y"2;x"2-y"2] ,[x y])
ans =
[ 2*x, 2*y]
[ 2%x,-2*y]
1.4
741 solve
solve S solve(S)

0 findsym
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symsab ¢ x
s=a* x"2+b*x+c;
solve(s)
ans=
[ V2/a* (-b+(b"2-4* a* c)N(1/2))]
[ V2/a* (-b-(b"2-4*a* c)\(1/2))]

b=solve(s,b)
b=
-(axx~2+c)/x

s=solve('cos(2* x)+sin(x)=1"
S=

[ 0]

[ pi]

[ V6*pi]

[ 5/6*pi]

[5 6 PU

7.4.2
Symbolic Toolbox linsolve
vpa

a=sym([10,-1,0;-1,10,-2;0,-2,10]";
b=sym([9;7;6]");

linsolve(a,b)

ans=

[ 473/475]

[ 91/95]

[ 376/475]

vpa(ans)

ans=

[ .99578947368421052631578947368421]
[ .95789473684210526315789473684211]
[ .79157894736842105263157894736842]

74.3
fsolve
» X=fsolve('FUN', X0) M
F=FUN(X) XO
» X=fsolve('FUN', X0, OPTIONS) ONS OPTIONS(2)
OPTIONS(3)
» X=fsolve('FUN', X0, OPTIONS 'GRADFUN" DFUN' X

» X=fsolve((FUN' X0 OPTIONS 'GRADFUN' P1 P2 ..) P1 P2
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FUN GRADFUN FUN(X n ) GRADFUN(X P1 P2 )
OPTIONS *‘ GRADFUN’
> [X OPTIONS|=fsolve( FUN' X0 - ) options(10)
Gauss-Newton Levenberg-Marquardt
OPTIONS(5)=1

x1-0.7sinxI-0.2cosx2=0
x2-0.7cosx|+0.2sinx2=0
fcm

fcm
function y=fc(x)
y(1)=x(1)-0.7*sin(x(1))-0.2* cos(x(2));
Y(2)=x(2)-0.7* cos(x(1))+0.2* sin(x(2));
y=[y(2),y(2)];

MATLAB
x0=[0.5,0.5];
fsolve('fc',x0)

ans =
0.5265 0.5079

7.5

dsolve dsolve
dsolve('egnl’ 'egn2’ ...

t t D —
d/ct D D2 D3 D2y dPy/dt?
D3y y(t)

D ‘“y@=b ‘' Dy(a=b y a b
Cl C2

>
>
>

dsolve('Dx=-a*x")
ans=
Cl*exp(-a‘t)

x=dsolve('Dx=-a*x','’x(0)=1"'s)
X =
exp(-a*s)

s=dsolve('Du=v, Dv=w, Dw=-u','u(0)=0,v(0)=0,w(0)=1')
S=



MATLAB 6 275

u: [1x1 sym]
Vv: [1x1 sym]
w: [1x1 sym]

S.u
ans =
1/3* 3M(1/2)* exp(L/2* t)* Sin(L/2* t* 37(1/2))-1/3* exp(L/2* 1)* cos(1/2* t* 3N(1/2))+1/3* exp(-Y)

sV
ans=
1/3* exp(L/2*t)* cos(1/2* t* 3N(1/2))+1/3* 3N(1/2)* exp(L/2* t)* sin(1/2* t* 3™(1/2))-1/3* exp(-t)

sw
ans=
1/3* exp(-t)+2/3* exp(L/2* t)* cos(1/2* t* 3N (1/2))

7.6
7.6.1
ezplot(f) f(x) f X X
[-2*pi 2*pi]
> ezplot(f xmin xmax) ezplot(f [xmin xmax]) [-2*pi  2*pi]
> ezplot(f [xminxmax] fig)
ezplot(‘erf(x)")
7-3
«) Figure Ho. 1 9[]S

Fils Edit View Insert Teols findow Help

lozaa xars @ao

erfix)
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7.6.2
fplot(fun lims) fun X lims=[xmin xmax]
Xmax ymin ymax] Yy fun M X
eval fun(x) X
» fplot(fun lims tol) tol<1 0.001
» fplot(fun lims n) n>1 n+1 n=1
(1/n)* (xmax-xmin)
» fplot(fun lims ‘LineSpec)
> [x y]=fplot(fun lims,...)
y)
subplot(2,2,1),fplot("humps,[0 1])
subplot(2,2,2),fplot(‘abs(exp(-j* x* (0:9))* ones(10,1))',[0 2*pi])
subplot(2,2,3),fplot('[tan(x),sin(x),cos(X)],2*pi*[-1 1 -1 1])
subplot(2,2,4),fplot('sin(1./x)',[0.01 0.1],1e-3)
7-4
<) 'igﬂr Iﬂr 1 : 1S [=1 B
]]D = H_é\_k A A /_\ ® 1:3 2
100 10
80 8
60 6
40 4
20 2
0 0
0 05 1 2 4 5}
1
5
)Z 05
0 - 0
-05
6 (
5 0 5 | 002 004 006 003 041
7-4 fplot
1.7 Maple
MATLAB MAPLE Symbolic Math  Toolbox
sym maple MAPLE
7.7.1 sym Maple
sym Maple k!
kfac=sym('k!")
kfac=
k!

kfac=sym('k!");

lims=[xmin

plot(x
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subs(kfac, k,6),subs(kfac,k,n)

ans=
720
ans=
n!
7.7.2 maple Maple
maple MAPLE
maple
M 14 21
7 xh2-yn2 x"3-y"3 X-y
MAPLE “ mhelp’ (gcd)
Maple
mhelp gcd
gcd
Maple gcd M
M ged

function g=gcd(a,b)
g=maple(‘ged’,a,b)

symsxy

Z=gcd(x"2-y"2,x"3-y"3)
g =

-y+X

Z=
-y+X

function g=gcd(a,b)

if any(size(a)~=size(b))
error('Input must have the same size.")

end

for k=1:prod(size(a))
g(K)=maple(‘ged’,a(k),b(K));

end

g=reshape(9,size(d);

a=sym([246;356;364]);
b=sym([40 30 8;17 60 20;6 3 20]);
ged(ab)

ans=

[2 2 2]

[1,5,2]

[3,34]
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7.8
50
“ mhelp’
MATLAB

help mfunlist
MFUNLIST Special functions for MFUN

%n

%X

%z
bernoulli n Bernoulli Numbers
bernoulli n,z Bernoulli Polynomials
Bessall x1,x Bessel Function of the First Kind
BessalJ x1,x Bessal Function of the First Kind
BessalK x1,x Bessel Function of the Second Kind
BessalY x1,x Bessel Function of the Second Kind
Beta 71,72 Beta Function
Binominal x1,x2 Binominal Coefficients
LegendreKc X Complete Elliptic Integral of First Kind
LegendreEc X Complete Elliptic Integral of Second Kind
LegendrePic X1,X Complete Elliptic Integral of Third Kind
LegendreKcl X LegendreK ¢ using Complementary Modulus
LegendrePicl x1,x LegendrePic using Complementary Modulus
Erfc z Complementary Error Function
Erfc n,z Complementary Error Function’ s Iterated Integrals
Ci z Cosine Integra
Dawson X Downson’ s Integral
Ps z Digamma Function
Dilog X Dilogarithm Integral
Erf z Error Function
Euler n Euler Numbers
Euler n,z Euler Polynomia
Ei X Exponential  Integral
Ei n,z Exponential  Integral
FresnelIC X Fresnel Cosine Integral
FresnellS X Fresne  Sinelntegra
GAMMA z GAMMA Function
Harmonic n Harmonic  Function
Chi z Hyperbolic Cosine Integral
Shi z Hyperbolic Sine Integral
Hypergeom X1,x2 (Generalized) Hypergeometric Function
LegendreF X,x1 Incomplete Elliptic Integral of First Kind
LegendreE X,x1 Incomplete Elliptic Integral of Second Kind
L egendrePi X,X2,x1 Incomplete Elliptic Integral of Third Kind
GAMMA 21,22 Incomplete Gamma Function
w z Lambert’ sW Function
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W n,z Lambert’ sW Function
INGAMMA z Logarithmic of the Gamma function
Li X Logarithmic Integral
Ps n,z Polygamma Function
Ss z Shifted Sine Integral
S z Sine Integral
Zeta z (Riemann) Zeta Function
Zeta n,z (Riemann) Zeta Function
Zeta n,z,x (Riemann) Zeta Function
Orthogona Polynomids (Extended Symbolic Math Toolbox only)
T n,x Chebyshev of the First Kind
U n,x Chebyshev of the Second Kind
G n,x1,x Gegenbauer
H n,x Hermite
P n,x1,x2,x Jacobi
L n,x Laguerre
L n,x1,x Generalized Laguerre
P n,x Legendre
7.9
MATLAB MATLAB
Maple MATLAB
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MATLAB 6
MATLAB
>
» MATLAB
>
8.1
(GUI)
(Smplicity) (Consistency) (Familiarity)
811
7—6
8.12

8-1 8-2 MATLAB
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8.1.3

8.14

File Edit VYiew Insert Tools Hindow Help

Time waveform
=]

0 02 0.4 0.6

Press the “Start” button ta see a demonstration of
filkering with the Signal Processing Toaolbox.

»» Fs=100;

»» t=(1:100)4Fs;

>3 §1=sin[2°pi*t*G); s2=sin(2°pi*t*15); s3=sin[2*pi*t*30];
>3 g=sl+s2esd;

»» plotlts):

0.8

:

File Edit VYiew Insert Tools Hindow Help

Desired Frequency Response

= = =
= m =]

Magnitude

o
]

il \
] 100 200 300
Freauency (Hzi

400

500

Press the "Start” button to see a demonstration of bandpass
filker design wsing the YULEWALK, BUTTER and CHEEY
functions.

rf=[0.4 488617

»»H=[001100]

»» fg = 1000; % assumed sampling rate

> fha = Ffsf2:

»» plat[thz H). title'Desired Frequency Respanse’]
»» labelFrequency [Hz]'), ylabelMagnitude’)

e 1

Infa

8-2
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8.2

MATLAB MATLAB
MATLAB

MATLAB
>

vV V V V

821
MATLAB
GUI

A\

guide
> File New GUI

guide
8-3

File Edit Layout Joels Help

Dedl =0 pE =% B
Moo S T O O I ORI

(] Push Button

[ Toggle Buttan
@ Radio Button
4 Checkbox :
fesir Edlit Text

270

i Static Text

s Slider

|| Frame =
Listho

= Popup Menu ||

e Aes

5B % =

8-4

(=]

4

MATLAB
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MATLAB 6
8-5
GUI = Tools Activate Figure
GUI
GUI
» GUIDE M FIG GUIDE
GUIDE M GUIDE
m M fig FIG
> M GUIDE M
» MATLAB M GUI
oD@ elp@lse
Ik Select 2 i e S0 —
(] Push Button
[ Toggle Button || 2
@ Radio Button Push Button
4 Checkbox 2
= Slider : ;I
|| Frame =
[ET Listao .
m;gpsup B i|ls
: |
- =l
8-5
GUI  MATLAB GUIDE M FIG
8-6
Cut
Copy
Delete
Duplicate

Bring to Front
Send to Back

Inspect Properties

Edit Callhack

Edit ButtandownF cn
Edit CreateFch

Edit DeleteFch

8-6
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=
8.2.2
MATLAB GUIDE
1
MATLAB  GUIDE B
Layout Align Objects 8-7
— =)=
~Yerical
Aligr FDD—“ 88| oo
Distribute g::|g:t ol
I~ | set spacinglfpixels
—Horizontal —
S EE
Distribute D.ﬂlleLF' S
I~ | =&t spacingﬁpixels
Apply |
8-7
Apply
>
>
8-8
;'_____ T T T T T B ]
: T Buttan |
2 ] L | |
- Lo L UUﬂl_____J
£ Bounding box for the
selected component:

[E]

8-8
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<) Grid and Rulers

Layout Grid and Rolers 8-9 ——
50 10 200 ¥ Show guides

snap-to-grid F Show grid
9 Gtid Size ISD -
3 ™ Snapto grid
0K | Cancel
9 89

8-10

File Edit Layeut ILools Help

D=2 |ps a2 B
lkBT 0 100 150
[#] Push Buttan
"® Radis Buton |

[ Checkbox =) " Racio Button
Edt Text [=] 0

200 250

70

&

[eclr” Edit Text

w1 Static Text

270

acm Slidar

|| Frame =
[E0 Listhox
== Popup Menu

1l Axes

170

8.23
B Tools
Property Inspector  Edit Inspect Properties Inspect Properties
811
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824

8.25

Object Browser

8-13

cperty Inspector

[=] figure cUntitled)

E

JoIl =

— Alphamap

— BackingStare ﬂnn

— BusyAction :lqueue
— ButtonDowwnF cn

— Clipping :lu:un

— CloseRequestFcn
t— Calar

— DaoubleBuffer

closereq

| —

— Colormap ﬂl]

— CreateFcn

— CurrentCharacter 1}

+— CurrentPaint [-0.2-0.077]
— DeleteFcn

— Dithermap mll]

— DithermapMode ﬂmanual

o -

8-12

#l0bject Browser

=

8-11

figwre (Untitled)

e nicontrol [zliderl)

[ wicontrel (Checkbox)

@ uicontrol (Radio Button)

8-12

Layout

Tools

Menu Editor
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MATLAB
>

>

& &

=

8-15

1
2 Menn

SRS Untitied 1
L = Untitied 2

8-13

MATLAB

8-14

Untitled 1
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EUntitled 1

8-14

8-15

File
File 8-16
8-17

8-18
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COpen

rmenu_itern

8-16

7% COpen
= Close menu_itern
L= gave

= B Edit

=t

- Copy

ita file

i to clipboard

= Past

— i Gelect All

=] View

|- =4 Menubar

| =4 Toolbar

L = Tool Palette

8-17

Untitled

8-18

MATLAB
MATLAB
M
= GUIDE M
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3
>
New Context Menu 8-19
El a[’E"\ i
i'—
ETOTTmEd
8-19
= Context Menus
>
New Menu ltem 8-20
[
8-20
>

Ul ContextMenu 8-21
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— String ::E__! Radio Button
— Style _:_j radiabuttan
— Tag radiohutton2
— TooltipString
e || Contexthenuy
— Units
— LlgerData -
— value [l 10.0] |
8-21 GUI
8.2.6
MATLAB GUI
8-22
1
> Push Buttons
“ Syle” pushbutton
13 &ri ngH
> (Toggle Buttons)
13 ” ( ) 13 ” ( )
( ) 13 ” VaI ue
“©o Value Min
13 &ri ngH
> (Edit Text)
13 &ri ngH
> (Popup Menu)
( )
S 143 VaI ue”
113 &yl e” 13 popupmmu” 13 Str.i ngH

13 IH

> (Radio Buttons) (

E Froperty Inspector

@ uicontrol (Radie Butten)

— Interruptible _zjon :J
— ListhoxTop 0.0

— Max 1.0

— Min 0.0

[+ Position [20.200 20,6145 23.400 5.2;

— SelectionHighlight =|on

[+ SliderStep [0.01 0.1]

“ &yl

I k Select

Push Button

[T5t] Toggle Button
® Radio Button
Checkbog

i Edit Text
w1 Static Text

e Slider
Listho
= Popup Menu
el moes

8-22 GUIDE

Max

e “ togglebutton

“ Style” “edit”

“ String” )

“ Value’ 1
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“ Vaue” 0
“ Vaue’ 0 “ style’
“ radiobutton”
> Frames
> (Static Text) “ string”
{3 ” 113 &ri ngH
3 &yl e”
113 te)(t”
> (List Boxes)
Min Max Value
Value
MATLAB “ Syle” “ listbox”
> Checkboxes — ( “ String” )
13 ” 113 Val uel! l
“ Vaue” 0

> (Sliders)

“ SliderStep”

10
“ SliderStep”
l 113 &yl e” 113 g i da‘”
GUI
Value
> Value Max Value Min
> Value
1 2
>
Value
> Value Max Value Min
> Value
> ©oor Value Max ©oor Value Min
>
Max

Value

> Value
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> Max Min 1 Max
Min 1
= Ctrl+
> Max Min 1 Max Min
1
> Vaue
> 1
> T ) Vaue 1
> Max
3 Min
Vaue
> Vaue
> Max Min 1 Max
Min 1
> Max Min 1 Max Min
1
> Vaue
> 0
> T ) Vaue 0
> Min
8.3
M
MATLAB
831
MATLAB unimenu
1 uimenu
uimenu
»  h=uimenu('PropertyNamel’, valuel, 'PropertyName2', value2, )
“ PropertyName”  “ vaue”
»  h=uimenu(Parent ) * Parent”
“ Parent” uimenu
“ Parent” uimenu
1 Labed  Calback
Label  Calback
Label “ &
“ Alt+ "
hl=uimenu('Label” * & Graph')
“ File" “ Alt+g’

Callback

“ Graph”
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h2 1=uimenu(hl ‘ Label' '&Grido&n' 'Calback’ ‘gridon’)
“ Gridon” “ Alt+n” “ gridon”
2 Podtion
Position
“ Graph” “ Gridoff” “ Gridon” Position

h2_2=uimenu(hl ‘Label' 'Grido&ff' 'Callback’ ‘gridoff)
get(h2_1 ‘position’)
ans=

1
get(h2_2 ‘position’)
ans=

2

Position "Gridon” Position 1

“ Grid off” Position 2 Set

set(h2_1 ‘postion’  2)
“ Gridon” Position 2 “ Gridoff”

Position
Position
“ Graph” Position
get(hl ‘'position’)
ans=
6
3 Checked  Separator
Checked “ on” “ off”
“ Gridon”
set(h2 1 © Checked © On' )
“ Gridon” “ Gridoff”

Separator
4 BackgroundColor  ForegroundColor

RGB BackgroundColor ForegroundColor

3 uimenu
uimenu
113 M y GU I ”

hO = figure('MenuBar', 'none, ...
"ToolBar', 'none,...
‘Name, 'My  GUI");

“ M w]n [ M m]brar]en 113 P%l(s" 113 S’ nCH
Sinc
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h1=uimenu(hO, 'Label’, '&Mesh’);
h21=uimenu(hl, 'Label’, '& Membrane,...
‘callback’,'mesh(membrane); axis tight');
h21=uimenu(hl, 'Label’, '& Peaks,...
‘callback’,'mesh(peaks);axis tight");
h21=uimenu(hl, 'Label’, '& Sinc',...
‘callback’,...

['[X,Y] = meshgrid(-8:0.5:8);',...

'R = sgrt(X.~2+Y . A2)+eps;',...

'Z=sn(R)./R;,...
'mesh(X,Y,2)1);
= “ Sinc’ “ callback”
eval
MATLAB
“ Sinc” “ calback”

h1= uimenu(hO, 'Label', '& Colormap');
h22(1) = uimenu(hl, 'Label’, '& Default',...
'‘Accelerator', 'd',...
'Checked','on,...
'Callback',...
['set(h22,"Checked","of f"); ...
'set(h22(1)," Checked","on");"...
‘colormap("default"));
h22(2) = uimenu(hl, 'Label’, '& Spring',...
'‘Accelerator', 's,...
'Callback',...
['set(h22,"Checked" " off"); '...
'set(h22(2)," Checked","on");"...
‘colormap(spring));
h22(3) = uimenu(hl, 'Label’, 'S& ummer',...
'‘Accelerator’, 'U',...
‘Callback',...
['set(h22,"Checked" " of f"); ...
'set(h22(3)," Checked","on");"...
‘colormap(summer));
h22(4)= uimenu(hl, ‘Label’, '& Autumn’,...
'‘Accelerator', 'd,...
'Callback',...

MATLAB

MATLAB
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['set(h22," Checked" " off"); ...
'set(h22(4)," 'Checked",' 'on' "); ...
‘colormap(autumn));

h22(5) = uimenu(hl, 'Label’, '& Winter',...

'‘Accelerator’, 'w',...

'Callback',...

['set(h22,"Checked" " of f"); ...
'set(h22(5)," Checked","on");"...
‘colormap(winter));

“ set(h22,"Checked"

“ AXIS'

h1 = uimenu(hO, 'Label’, '& Axis);

h23(1) = uimenu(hl, 'Label’, 'Axis o0& ff',...
'‘Accelerator’, 'f',...

'Callback',...

['axis off;'...

'set(h23, "checked", "off");"...

'set(h23(1), "checked", "on");]);
h23(2)=uimenu(hl, 'Label’, 'Axiso&n, ...
'‘Accelerator', 'n', ...

‘Callback, ...

['axison;, ...

'set(h23, "checked", "off");"...

'set(h23(2), "checked", "on");]);

<) Figurs Wo. 1: My 6T

v Default Ctrl+D
Spring Ctrl+s
Sunmer  Ctr1+U
futunn  Ctrlth
Hinter Crl#f

"off") "

h22"

8-23

8-23

“ Colormap’
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8.3.2
MATLAB uicontrol
uicontrol uicontrol

uicontrol uimenu

“ &yl e”

hO=figure('MenuBar', 'nong,...
‘ToolBar','nong,...
'Position’,[ 198 56 408 469]...
‘Name','My GUI")

hl=axes (‘Parent',h0,...
'Position’,[0.15 0.45 0.7 0.5],...
'Visible,'off");

htext1=uicontrol ('Parent',h0,...
'Units,'points,...
'Position’,[20 110 45 15],...
'String','Input Titl€e',...
'Styl€','text");

hedit=uicontrol ('"Parent',h0,...
'Units,'points,...
'Position’,[65 110 70 15],...
‘callback’,'title(get(hedit,” String™))',...
'Style','edit);

Sinc ( )

hpushl=uicontrol ('Parent',h0, ...
‘Units,'points,...
'String’,'Membrn',...
'Position’,[15 65 50 18], ...
‘callback’,'mesh(membrane);axis tight');
hpush2=uicontrol ('Parent',h0,...
'Units,'points,...

uicontrol

uicontrol

« Syl

€
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'String’,'Pesks,...
'Position’,[ 75 65 50 18],...
‘callback’,'mesh(peaks);axis tight');
hpush3=uicontrol (‘Parent',h0, ...

'Units,'points, ...

'String’,'Sinc, ...

'Position’,[135 65 50 18], ...

‘callback’,...

['X,Y] = meshgrid(-8:0.5:8);"...
'R = sgrt(X.~2+Y.2)+eps;'...
'Z=39n(R)./R;"...
'mesh(X.Y.2)1);

htext2=uicontrol ('Parent',h0,...
‘Units,'points, ...
'Position’,[20 30 45 15], ...
'String','Brightness,...
'Styl€','text");
hslider=uicontrol (‘Parent',h0, ...
'Units,'points,...
'Position’,[65 30 115 15], ...
‘Min',-1,...
'Max',1,...
'Style,'dlider',...
‘callback',...
‘brighten(get(hdider,"Value"))");

brighten
brighten(beta)
beta [-11] [-10]

~—~

* Default’ )

htext3=uicontrol (‘Parent’,h0,...

‘Units,'points, ...
'Position’,[200 110 80 15], ...
'String','Select Color :',...
'Styl€, 'text");

hradiol (1)=uicontrol ('"Parent’,h0, ...

[01]
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‘Units,'points, ...
'Position’,[200 95 80 15], ...
'Styl€,'radiobutton’, ...
'String','Default’,...
'Vaue,l,...
'Cdllback’,...
['set(hradiol,"Value",0); '...
‘set(hradiol (1),"Value",1);"...
‘colormap("default™)]);
hradiol (2) = uicontrol ('Parent',h0, ...
'Units,'points, ...
'Position’,[200 80 80 15], ...
'Styl€,'radiobutton’, ...
'String','Spring’,...
'Cdllback’,...
['set(hradiol,"Value',0); '...
‘set(hradiol (2),"Value",1);'...
‘colormap(spring));
hradiol(3) = uicontrol (‘Parent',h0, ...
'Units,'points, ...
'Position’,]200 65 80 15], ...
'Styl€e','radiobutton’, ...
'String','Summer’,...
'Cdllback’,...
['set(hradiol,"Value',0); '...
'set(hradiol (3),"Value",1);"...
‘colormap(summer));
hradiol(4) = uicontrol (‘Parent',h0, ...

‘Units,'points,...

'Position’,[200 50 80 15], ...
'Styl€,'radiobutton’, ...
'String', Autumn’,...
'Cdllback’,...
['set(hradiol,"Value",0); ...

‘set(hradiol (4),"Value",1);"...
‘colormap(autumn));
hradiol(5) = uicontrol (‘Parent',h0, ...
'Units,'points, ...
'Position’,[200 35 80 15], ...
'Styl€,'radiobutton’, ...
'String’,'Winter',...
'Cdllback’,...
['set(hradiol,"Value",0); '...
'set(hradiol (5),"Value",1);"...
‘colormap(winter));
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M figurel.m
8-24
<) Figure Ho. 1: My GUI
Input Title l— Select Color :
& Default
" Spring
Membm | Peaks | Sinc | = Summer
£ Butumin
Brightness J J j  Winter
8-24
7
Windows
MATLAB
1 errordig
> erordlg

» errodlg(errorstring’) errorstring”
errordlg(‘errorstring’, 'digname’) “ digname”
» errordig(‘errorstring’,'dlgname’,'on’)

A\

“ off”
»  h=errordig(...)
8-25
errordlg(‘'Invalidation Operation !','Error Dialog’)

<) Error Dialog

0 Invalidation Dperatian |
Ok |

8-25

errorstring”

on
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=
2 helpdig

> hepdlg

»  hdpdlig(helpstring’) “ helpstring”

»  helpdig(‘hel pstring','digname’) “ digname’ “ helpstring”

» h=hepdig( )

8-26
<} My Help Dialeg

helpdig('Use Ctrl+d to draw graph', 'My Use Ctrl+d to draw graph Help Dialog)

13 OKI!
= 14 |

8-26
3 inputdig

» answer=inputdlg(prompt) “ answer” “ prompt”

» answer=inputdig(prompt,title) “title”

»  answer=inputdig(prompt,title,lineNo) “ lineNo”

»  answer=inputdig(prompt,title,lineNo,defAns) “ defAns’

» answer=inputdig(prompt,title,lineNo,defAns,Resi ze) “ Resize’

“on" “ off
13 onH
“ OpenFile’
“ Find"
8-27

prompt={'Enter Graph Title '/Enter X Label '/'EnterYLabel '}
title=['Setup Graph Label ]

line=1

def={'Graphl','X axis,'Y axis};
glabel=inputdig(prompt.title,line,def);

<) Setup Graph Label--

Enter Graph Title:
I Graphl

Enter X Label:
I ¥ avig]

EntetyLakel
I Y &Rz

(1]4 | Cancel |

8-27

11 OKH “ CanCGI”
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4 pagedlg
> pagedlg
> pagedig(fig)
8-28
pagedig(gcf)
osition: Figure 1 [ M GUT
Faper Size: [8.511]
Paper Units: Iinches ;I
Paper Qrientation: Iportrait ;I r— R —1
= Match Paper Area to Figure Area _J
' Set Paper Position Explicitly
Paper Pozition: I [0.25 258 6]
Default Paper Settings | Fill |
Center | FillFized Azpect Ratia] |
Help Frint... | Carncel Done |
8-28
5 printdlg
> printdig
»  printdig(fig)
»  printdig(‘-crossplatform’, fig) windows
=
8-29 windows
printdig(gcf);
FTER
—~FTEDHL

EFAE): |MP LaserTet SL PCL = Bt E) |
fha.  BRLAABHTEDHL: phek
82  HP LaserJet 5L FCL

fiE: %ATom'hpS

i I $TEPBL L)
— fTEREE e
S5 () 1521 C): [ =

Eie e Eioe
O ) @

8-29 windows

8-30
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printdlg(‘-crossplatform',gcf)

Frint: Figure 1: My GUL

—Destination

= Printer: |11Tn mihps

" File: I Hrowse... |
Dirivet: |Winduws ;I Options... |

Figure Size on Printed Page . —Axes Limits and Ticks

" Same size as screen " Same as on screen
= 8pyBinches = Allow MATLAB to select
Help.. | (]34 Cancel
8-30
6 questdlg
»  button=questdig(‘gsstring’) “ qstring”
13 YS! 13 N OH 13 Car]cd ” 13 bqun”
»  button=questdig('gstring', title") “title”
»  button=questdig('qstring', title','default’) “ default”
»  button=questdig(‘gstring', title,'strl",'str2','default’)
13 grl ” 13 Srz” 13 ddaljlt”
»  button=questdig(‘'gstring', title’,'strl",'strT,'str3','default’)
13 grl ” 13 Srz” 13 Sr3” 13 ddaljlt”
=

queststring={ 'This operation may take along time!";' Are you sure?};
title="Are you sure?;
button=questdig(queststringtitle,"Y es,'No','Why','Na");

“ button”
7 warndlg
» wamdlg “ Warning Dialog”
“ Thisisthe default warning string”
»  warndlg('warningstring’) “ warningstring”
»  warndlg('warningstring','digname’) “ wamingstring”
» h=warndig( )

8-31

warnstr="This operation may take along time!!";
titte="Warningl!!";
warndlg(warnstr, title);

digname”
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<} Warningl!!

& Thiz operation may take a long time!!

Lo |

8-31
=
8 msgbox
»  msgbox(message) “ message”
13 OKH
»  msgbox(messagetitle) “ title”
»  msghox(messagejtitle,'icon’) “ icon”
“ nong’ “ eror” “ help’ “ warn” “ custom’
) ( ) (
“ none”
»  msghbox(messagetitle,'custom’,iconData,iconCmap)
“ iconCmap"
» msghbox( ,'createMode)
“ moda” ( ) “ non-moda” ( )
»  h=msghbox( )
8-32

msgbox(‘Thisis my test messagebox ','Test msgbox','help);
13 OKI!

<} Test m=sghox

Thiz iz my test mezzagebos.

ok |

8-32

8.4

(GUI)——

message’
113 iconH
(
)
“ jconData’
“ createMode”

“ createMode”
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MATLAB

/

abs0
acos()
acosh0
acot()
acoth()
acsc()
acsch()
airfoil()
al()
angle()
any()
ans()
arith()
asec()
asech()
asin()
asinh()
atan()
atan2()
atanh()
auread()
auwrite()
axes()
axis()
balance()
bar()
bench()
blanks()
bone
break
brighten()
bucky
caxis()
cd
cdf2rd()
ceedit
ceil()
census
chol()

NASA

MATLAB

MATLAB

Buckminister Fuller

+o00

2000
Cholesky

cla

clabel()

clc

clear

clf

clock

close

clommd()

colon

colormap()

colormenu

colperm()

comet()
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/

comet3()

compan()

compass()

computer()

cond()

cond()

condest()

contour()

contour3()

contourc()

contrast()

conv()

conv2()

cool

copper

corrcoef()

cos()

cosh()

cot()

coth()

cov()

cplxdemo

cplxpair()

cputime0

CPU

csc()

csch()

cusum()

cylinder()

date()

dbclear

dbcont

dbdown

dbquit

dbstack

dbstatus

dbstep

dbstop

dbtype

dbup

deblank

dec2hex()

deconv()

del2()

Laplace

delete

delsgdemo

demo

MATLAB

det()

diag()

diary

MATLAB

diff()

diffuse()

dir

disp()

dmperm()

Dulmage-Mendel sohn

drawnow

earthmap

echo

MATLAB

eig()
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/

elgmovie

else

if

elseif

If

end

eps

error()

errorbar()

etree()

etreeplot()

etime()

eval()

MATLAB

exist()

expm()

expml()

expm() M

expm2()

Taylor

expm3()

exp()

eye()

fclose()

feather

feof()

ferror()

reval()

fft()

Fourier

fft2()

Fourier

fftdemo

Fourier

ffshift()

fegtl()

fgets()

figure()

fill()

fill3Q)

filter()

filter2()

find()

findstr()

finite()

fitdemo

fix()

flag

fliplr()

flipud()

floor()

fops()

fmin()

fmins()

fopen()

for

format

fourier

Fourier

fplot()

fplotdemo

fptintf()

fread()

frewind()

fscanf()

fseek()

ftell()
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/

full()

function

MATLAB

funm()

fwrite()

fzero()

galery()

gea()

gcf()

get()

getenv

getframe()

ginput()

gllobal

gplot()

gray

graymon()

grid

griddata()

gradientO

gtext()

hadamard()

Hadamard

hankel ()

Hankel

help

hess()

Hessenberg

hex2num()

|EEE

hex2dec()

hidden

hilh()

Hibert

hist()

hold

home

hostid

MATLAB

hot

hsv

(HSV)

HSV  RGB

hsv2rgb()
if

ifft()

Fourier

ifft2()

Fourier

imag()

image

Imagedemo

MATLAB4 O

inf

( )

info

MATLAB  MathWorks

input()

int2str()

interpl()

( )

interp2()

( )

interp1()

FFT

intro

MATLAB

inv()

invhilb()

Hibert

isempty()

isglobal ()

ishold()

isieee()

|EEE

isinf()

Inf,

isletter()

isnan()

NaN
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/

issparse()

isstr()

jet

HSV

keyboard

knot

kron()

Kronecke

lasterr()

lengty()

life

Conway

MATLAB

linspace()

load

log()

logl0()

loglog()

logm()

logspace0

lookfor

HELP

lorenz

Lorenz

lower()

IscovO

1u()

(LU

magic()

matlabrc

max()

mean()

median()

membrane

MathWorks

menu()

mesh()

meshc()

mgshgrid()

X,y

meshz()

min()

more

movie()

moviein()

mu21in()

NaN

nargchk()

nargin

nargout

newplot

Nextpolt

M

nextpow?2()

nnls()

nnz()

nonzeros()

norm()

normest()

null()

numa2str()

nzmax()

ode23()

ode23p()

oded5()

odedemo

onesy()

orient()

orth
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/

pack

patch()

path

MATLAB

paren

pascal ()
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