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M-file

CIpen... ChFl+0 Figure
Close Command Window  Chrl+ Model
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Set Path...
Preferences. ..
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Preferences... 1% 'H MATLAB TAEMREESMUFIERAE AR C IR 1 55 544
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Print Selection... FIEN T BRI 3
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®  Edit 5 1.3 P, Edit SRR LI Windows [¥] Edit 52 AL
®  “Paste Special” H sUFFEK, W LURRAT &4 17 S0 HE “ Import Wizard”
BT R B s i A\ 2] MATLAB TAE=S[H] .
Unda Ctrltd
FRedo
[t Ctrl+d
Copy CirldE
Faste Ctrlt+¥
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Telete
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Clear Command History
Clear Workspacs
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w Current Directory
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w Launch Pad
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Help

Current Directory Filker 3
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# 1.2 View SERIRER
FhISEE Thie

Desktop Layout FETAR JR (R IR FE ST AT R =)
Undock Command Window | 54 H &
Command Window FI T2 1
Command History FIIF DI dn 2
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The Mathiworks Wsh Site
MATLAE Central
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Check for Updates
Products
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Technical Support Knowledge Base
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>> a=12.5,b="Hello" %E5HR/n M, 05 ST, 5 AN IUR

a =
12.5000

b =
Hello
>>c=[1 2;3 4;5 6] % [ [~ BB, 235 R o B AT, 25 SR o [ o 2%
C =

1 2

3 4

5 6
>> d=a*. %... K ANEAT
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o PR BN B, DU R U SRR, LUNEUS 4 RS
A 7R, BIEL “H(Short)” A% X 2m; WHRBUEM A BB T1X-—JEH,
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O  GURKIUE: EHSEH “File” — “ Preferences” , N4 IS0 & X UGAE,
W 1.10 Biog;

<} Preferences g ] e
;:General Command ¥¥indow Preferences
' " -  Text display
':Font&Colors
I i i it |l
Keyhoard & Indenting urmertc forma

— Command History Murmeric display: long

- EditorDebugoer sharte

B-Help  Display long e

" Echoon shartg

— Current Directary
™ Wraplines |longd

—Woarkspace

hex
W i ) ;

— Array Editor Lirmit matrix d hank eighty columns
— GUIDE Command sessi| * I size:

rational
BFigure Copy Template }

gure opy Temp Min /A Max
B Simulink ! ! ! ! !
Ok | Cancel | Apply Help

K 1.10 2H & BEXHEIE

e HiEkmAE OhEmAN “format” iy RUHATEME Bt ik E .
format &R
£ 16 FWETRM Format #R

[y N X Bl

format T ARAE NS E U AR KT 1000 19 | 314.159 B4 314.1590




format short(ERIA) | K8, I 5 AR R EOE R R | 3141.59 BIRR 3.1416e+003
format short e 5 R RFE U REROR n BIRA 3.1416e+000
format short g M format short fll format short e 1 H &)L | = BIRA 3.1416
St
format long 15 87T RoR n §7R N 3.14159265358979
format long e 15 P RHA R R R n RN 3.141592653589793e+000
format long g M format long ! format long e 1 F B)IEFd | © Wk 3.1415926358979
H o
format rat I B RN n oK 355113
format hex Jrf\i&fru%z% n Rk 400921b54442d18
format + FHG . RAHA+ — T n WoR R+
format bank IR (BRI IC ﬁﬁ\ N n WoR 3.14
format compact TE R R a2 MR AT I e ik =X
format loose FE BN g5 B2 WA 24T I FR A =X
(5) il ) Az 4
. clc: TS 2 HW O SR N
» more: E AT I PRI AR TR WO N BAT L

2. 544 % O(Command History)

RLT FRESEOTEDREHIERIENE

T8 BT
BATEZ AT ar 21 | Ih RATE AT a2, LA B L IIREE S, TS “Copy” S8, HUnT LD
5 (Copy) B
BATEZATar A1 | IBh RATEZ AT a4, RS IR EESE B, RS “Evaluate Selection” 3¢
iz 1T (Bvaluate | ., BUoJ{Edn A% OHiEqT, I HAAENL R,
Selection) B BB A AT R AT IEAT
2T ERHR M | G BATEZAT e, EERAAE R LIIREES R, W& “Create M-File” 35,
S AH(Create M-File) | T LATIT B IX He4y 21 M SCHEgu iR/ A & H

B, SEHIAGEATE 111 Fros s S a2 H P T =AT a2 .
o

File Edit View Web Window Help

%-— B:01 FM 4/18/03 --%
a=12.5

b="Hello'

if a¥l =5 , end
a=12_5, b=" Hello'
a=1Z.5, b=" Hello'
e=[1 2:3 4:5 6]
deak. .. % FRTENT
C

ri

format 1om,

HESTRTHIRER, 85| SHMTFHE, 2SN
HESHETHIRER, 85| SHMTFE, A58
% [ 1ERTHIREERE, S 50R1T, Se LRk

s
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3. A7 H ¥ Y2 % O (Current Directory Browser)

(1) 4T H R wE

B R o Windows ST L MATLAB FEds)a 30, WS 3h)5 B 4[5 H 562
“matlab/work” ;

WIE MATLAB ()5 30 2 ¥l “matlab/bin/win32” H3E R “matlab.exe” , MERIA
T H 32 “matlab/bin/win32” .

T
File Edit VYiew Web Window Help

2R H S X — B MATLABEpL \toolbox'imatlablel fun | J| £ | i
A1 files | |Last 8
= Folder ne-— =
E abs.m 15-0 §
acos.m M-file 15— =
acosh.m M-file 15-f0f

N Fhacot.m M-file 15-P}

TH4i 41 n

I/ﬁ: Elééﬁflﬁ]i% acoth.m M-file 15-00 f
acsc.m M-file 15-M0f
acsch.m M-file 15-00 f
[ ancle.n M-file 15-00}
asec.m M-file 15-00 f -
<] | B
ABE (1) is the sbsolute walue of the elements of X. When ﬂ

B X iz complex, ABS(X) is the complex moduluz (magnitude) of

MEEMAT)‘C the elementz of X. -
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B 1.13 HErEHFRR/EHFD

JEH T H SR BEE ST H X VA A PR
» CEYHTH SRR X WE . /E LR MATLAB St TR A A 2400 H s s
X, TFLME “BER” P EEEHEGRENHRXA.

= Gl AR E

cd %o St 71 X4 I H 3%
cd H% Yol AE XTI H %
cd Yot AE 2 H 3 b =i H 3%

(2) SCAFTEANA R X AL
X 18 XHFMFIRR M EENHLAE
Tk BAET7:
BAT M| IERAREAT O, RSB R, B “Run” KR 21T M X
(Run) .
EFRAHBAT M OO, bR A IR AREE S B, % “Open” 38, MM 3
PR HIAE Mg A 2 E b
eGSR EIEIPI S E
fEMAT A28 | PR NI MAT His SO, o b B L IR ARAE SR B, 264% “Open” 3K
BYE N W AE | SO R A AR N AR AR 1]
(Open) i Wi i% MAT S m) sEH.
fEMAT SOy | IEPRArRE 8 MAT Hs o, #Bbn Ao B IR EESE 5, % “Import Data”
UG ON A | SR, HIUEIRE N ) S TEAE “Import Wizard”, ERERRR AN EHR T = A,

P M X
(Open)
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(Import Data) ‘ SRJE L “Finish” #2411,

(3) M B MAT UK X

IR M B MAT U X :

IEPESE H1“File ”—“ preferences ”, 7£“ Preferences "% i AE H i 77 2 flll {11 Current Directory ”
EI, 720 TEHE) 45 1% Brower Display Options ”HH £ $:“ Show M-file Comments and MAT-file
Comments” EEHE, KRG E “OK” %4,

4. TAE=5 1A% %28 % O (Workspace Browser)

o iR EMINE R E O T BT MATLAB TAES A s 44 . Hnsitty . 2%
R R/NRIEATHL

® LIRS G RECRIRAE o

a=12.5
b="Hello"
c=[1 2;3 4;5 6]

1,14 2y A =5 A) 11 P BB 2 1

RETEY
File Edit View Wsb Windew Help

= H| & | @ sexlF= 5]

Hams Size Bytes|Class

EH= 1x1 5| double array

Eed b 15 10| char array

e 3x2 48| double array

Ready

B 114 THEZRNBEEEH

(1) 4R H 5 5 s i 1 A AR A R AT

R19 TN EEINREHIBRETE

ke BE
W AR R A A B RIS, R PR “Open...” SR8, WIBUEZE. 25K
At TR R AR BoRAE “ Array Editor” B2l gnEae g .

B R 1A A AT R

e AR B AR A B L BB, JE PR AR “Graph” TR HRER, T ARSERk
PAiZ 4 K i &AL B ] AL B

EIMNAAE T OAF | LA ILIREESE R, T “Save Workspace As...” SE8, TR 247 4
3 MAT 3C 1 A7 A S AR B R AT by B S

B WAR R RAARAE | o TS RAZ B A S IR S B, 164% “Save Selection As...” S5, N
i MAT (A AT AR e ORAE B S

M AN E AL R ARG B LIRS SR R, L HE “Delete” K. L
“Confirm Delete” XJ1HHE, 7 “Yes” &4,

B3 SV AT

T3 4 2 PN A7 A B
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B PR A )30 4% B SR “Edit” — “Delete”

MR ANAATE | R4 R LI REESE R, EF “Clear Workspace” ZFHL,

(2) JE i iy A AR

» save: ARSI A EAEAF R MAT i S

save FileName Z& 1 & 2... 3% %o A% ORAT B S
‘E}EE)% H

FileName J MAT X 1E44

A 1, ARaE 2 AT LU, SIS AR AT A2 TR R T A
ZHRCRAE T, #-ASCII. -append 25753,

>> save FileNamel % AE 4B N A7 A8 LR A7 A FileNamel.mat SCfF
>> save FileName2 a b %JlA & a, b {#7EA FileName2.mat X /F
>> save FileName3 a b -append %IEAE B a, b INE] FileName3.mat S

= load: M Ed e I AR B T A A ]
load FileName & 1 &2 ...
Uil AR 1. AREE 2 WTLUVEEE, B e AR = .

i a1 :

>> load Filenamel %3 FileNamel.mat SCA4F A [ 4> 5B A% 5358 N ) A7
>> load FileName2 a b %3t FileName2.mat SCAEH ) a, b AR N A7
» who: 7% MATLAB {248 &7 44

>> who

Your variables are:
a b c

= whos: 7[d MATLAB WA EEA RS KA. RERIF4L
>> whos

Name Size Bytes Class

a 1x1 8 double array
b 1x5 10 char array

c 3x2 48 double array

Grand total is 12 elements using 66 bytes

= clear: HBR TAEAS AP AR &
>>clear a

>>who

Your variables are:

b ¢

= exist(X’) 1 AU LAEA R B AR R
i=exist(‘X") Yo T W) A () Pt 5 A X AR o
LR

=l s RORAENERAL XA E;
=2 RORAE AN X [ S
=3 RIORAAE AN X omex [ 30
=4 FORAFAE AN Xomdl S

" =5 s RORAFAE NN X I R LG
=0 : FRORAFEAEU EARERCAT .



5. $4 44835 & 1 (Array Editor)

FIFIER A IR 1 “Open...” SEIREFXGTZ LR .

Kl 1.15 AR B “c=[12;34;56]” {F “Array Editor” $414mE 28 o1 11 (1) B

File Edit W¥iew Web %Window Help

Ioix

Numericfnrmat:lShDrTG -] | Size:|3

by |2 X

1 2
1 1 2
2 3 4
3 5 &

Ready

E 115 “Array Editor” ¥ 4&EEED

» 7F “Numeric format” #=H {2845 & ) o n 28 AY

& “Size”\ “by” BRI
BARE A P TR

»

. AZH FHH 412K H % % H (Launch Pad)
Wit W4 H “Import Wizard”. “Profiler” Al
“GUIDE”, gl tH BUAH N ) S 2 11
= Wik “Help” 4cH, AT FFH ) SO H ILHS
Wyt / S e 0.
» Xl “Demos” 45 H, #tthILHE IS/ / M
8% ) Demos IETNF .
= Xl “Product Page (Web)” 4cH, mie LM
FE SR W 3 PR S 7 il L] o

7.M X fEYgE /AR B E D (Editor /
Debugger)

JED M SCEEGRE / TR T T 1k
il MATLAB 520 b D sk, s enadise

L “File” — “New” — “M-file”, A[FTHFFHN M
A GwiE s o

= idi MATLAB i F 10 &R, 804 s

L “File” — “Open”, {EFTFFIH) “Open” XJiFHEHIES PrikSc b4, i “4TF”7 124,

AURT ER LA Y. (8 MSCA R B4 o
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Launch Fad

_Elmport Wizard
_EProfiler

I GUIDE (6UT Builder)
_@Help

_'-Q-'Demos

@ MATLAB Central (feb)
_®Product Fage (Web)
ol MATLAE COM Builder
Bl MATLAE Conpiler
-\ MATLAB Excel Builder
[]‘ﬂ MATLAE Report Generator
oA WATLAE Buntime Server

B MATLAB Web Server
[]‘ﬂ Taolboxes
B B Simlink
[]‘ﬁ Blocksets

EE

E—]_-Hl MATLAB

_‘I_’l Workspace | Current Directory Launch Pad I

E 116 XERHEH>LERED




= T AR T H S B MO R O m), AT ELEAT AR S MO f
GfE s o

117 R4 IF T — “Ex0101.m” SCAFA M SOt / P35 6 1 -

8 C\My Documents'CADYiBookMATLAB, exelE = |E||i|
File Edit View Text Cebug Ereskpoints web Window Help
DS 2R o & #f | 88|32
1 SMATLARH 55 O A {E AT FlE e, B T =
20~ a=12.5
3 - b="Hells'
4= if af =5, end
a -
| |x
[serint [Ln1 Col 1
Bl 1.17 M 3Cfr4its / R E O

8. #FBhSHL / J I A% 1 (Help Navigator / Browser)

T AU b S “View” “Help” s sHESE I “Help” — “MATLAB
Help” #FAEH LB ML / WA 1,

9. FEFPHERERIATE D (Profiler)

AR “View” — “Profiler”; mlifrfr % & LA “profile viewer” fir&#f Al LUk
SRR PRI A, il 118 R

» fHFRISEER “View” — “Dock profiler” 4 ##i% % 173 MATLAB [W#/E St .

Lppeaier =T

File Edit Yiew MWeb Window Help

LI SR A | & Fmdinpege:l Go
Start Profiling| Run this code I j @ Profile time: 5 sec

Development Environment

Improving M-File Performance - the
Profiler

One way to improve the performance of your M-files is to profile them. MATLAE provides
an M-file profiler that lets you see how much computation time each line of an M-file Uses.

For details on how to use the Profiler, see the Profiler documentation

&l 1.18 FEFHERERITE D
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1.3 MATLAB 6.5 £3B}

MATLABG6.5 138 Bh 7 sCE R 2R, FH P ] LIS L PR BE 7 (8 179 35 Bh 3R 40 ok a3 47
MATLAB {58 K1) fE

1 HENSM/ JRED
I 1A TR L/ SRR, W 119 .

M =loixl
Fle Edt ¥ew Go Wweb Window Help
Help Mavigatar x|
- ‘ & ‘ Fined In page: ﬂl
Product fiter: & a1 Selected  Select
=] y
Conterts | ndex | Search | Demos | Favortes | werwe [ MI
-

—L# Beqin Here - R o a d m a p I~
- Installation
=R AT AT

- Getting Started [® Learning MATLAB

—'Q Examples

[J—@ Developrment Environment + Getting Started - intraduction to MATLAB

-3 Mathematics + Using MATLAE - user guides for all of MATLAB

E-B) Programming and Data Types + Programming Tips - tips on many aspects of programming with

BB Graphics MATLAB.

BB 3-0 Visualization + Exarmples - major examples in the MATLAB documentation,

BB Creating Graphical User Interfaces + Release Maotes - summary of new features, bug fixes, upgrade issues,

[J—@ Functions - By Categary etc -

—@ Functions - Alphabetical List . . . .

LB Handle Graphics Property Browser ¥ Finding Functions and Properties

#-[B) External Interfacesiar]

B-[3) Extenal InterfacesiaP| Refarence + MATLAB Functions Listed by Calegory - browse MATLAB functions by

5 & Release Notes category.

5 Printable Documentation (PDF) + MATLAE Functions Listed Alphabetically - find functions fram an

L@ Product Page fek) alphabetical list
D_Q MATLAB COM Builder - If you know the function name: =
T — | C q | _.,J

B 1.19 #BhSM / MRSED

B 1.19 s ¥ By S0 / 0 0 a4 & 1 J i 1 Z2 M) Help Navigator(F5 B S AL ) AAL
] Help Browser(# B Yo #%) P 8 73 2 il o
W) FAAR I D RE:
(1) Contents 12T & I
= “Begin Here” f& EE i/ MATLAB 145 5. AR L.
»  “Release Notes For Release R13”  J& & [ ]/ B RIATF 2 1) A5 4L
*  “Installation” JEAEHSFIEIAEE T 123 v
= “MATLAB” T4 H o2& AT
“Getting Started” jEX} MATLAB [FIIAES . KB A gn Rt A7 ] 2/ 41
“Examples” W &4 A [HIBEAT 28491 ;
“Development Environment” /41 T MATLAB [ TAEIRES, HREEE T SLH1;
“Mathematics 7 JETEAI/ 41 MATLAB #7125
“Programming and Data Types” /44 M SCAF- 2 FE AN 2828
“Graphics” #A%: K DR B H P St it
“Printable Documentation” W& %5 H nT 4T E1 1) PDF U413 5555
(2) Index LI I
Index LLIUAS /2 MATLAB $#2LIARER 51, WA H AL R HARES.
(3) Search &I [
Search LI & il i GBIk A b 52 LR =5 46 H o
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(4) Demos 11 & [

Demos I % 11 H >Ki24T MATLAB #2141t T Demo.

(5) Favorites 10 % [

Favorites 1501 & 112 41| FH - B L EURT P s Bbm i (8RR 1548),  DAMIEA 5 A 7 f .

2. A4 LINH B

* help : ZIHITA FLEMHL 8, A EBES MATLAB #R B —NH%
A AERE

help topic %% thisE FE AL, F8nr LUE s, HxeEURE T

* lookfor: {EFTA IS H P RO, W HKR & k5 AT 5 b oy R A Jn i HE
ARk

lookfor topic % HOAEH R RIS K AHVCEC I BT M SO HL AT CGE— 4T3

Fo)HP s ok

lookfor topic —all ~ %7t M A 2R OG5

* helpwin: FTIFH Bor B 0L / WA & H B 1.19 Jrr).

helpwin topic YT TFH B AT / S a1 s 1) 32 U S

3. PDF ##)

MATLAB 6.5 25 W ML / S0 5525 P 180 3 A A2 HI1E R T PDF S, PDF SCHF#E 432
AETAE . \matlab\help\pdf-doc” LR, [ 133X P S 75 2L Adobe Acrobat Reader 132
S

4. HAhH B

(1) Demos 7~

Demos {#7s FHIMERVEART I8, A 44t 7 B SOR R R SLp] . BURRET & —A
IRUFI 22 )b #E, n LAE AT MATLAB Dy RE ) %

(2) L Web Er A E &

MathWorks 28 7324t THAR R MGG, Wil iZ M e DUk 2 5CH MATLAB 13
FEM2. MATLAB {f FHER . WL i) i 25 A0 At MATLAB H /- S A (0 B I RE P 45

1.4 MATLAB 6.5 Hfth 18

1. P

FREFESCAERT M 3o, LSO 44 m, A3 LR AR BT, M SCHRlRE M 3
PEgniR / WA . MATLAB (1% T HAG T 1) e O 702 M SO

2. B

Bt SCAEED MAT S, HSCR 9 e 4%k mat,  HISRARAE TAE S Al R8s AR B, Bds
SO AT DU I AE Ay 4 i 1 P “save i 2 AR o

3. ATHAT SO

ATPAT SCAFRY MEX SCPF, SR8 244 0 .mex, B MATLAB )4 3gs X M SOk
T vEfar=E, s Tl L T M SRS 2 (78 8.1 /N A ).
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4. BEFE3CHF

BSR4 h fig, W RAZECFile s SR GUEEATFT T, ] i MATLAB (1% & iy
AR F i

5. MRS

BRIy e 44 2 mdl, iy Simulink T RATEBA R S386, AT 055 s S0

1. MATLAB HIEAR B RITE

MATLAB 2 UL N B ERFATH R «

* {E MATLAB WA7E P REATA Y, Ay X 25 A28 ) (0 A8 e ml R ik Ar

= KA X 27T MATLAB [ P4 3 26 22(Built-in Function);

= EMETHSE L, KRS A X m X mex” IR ST AE s

7E MATLAB R B2 A H b, Mg A4 % 0 Xm”8k “X.mex” [ 3C4F

e
o UUEREASE, W MATLAB & HUAS RS .
HE:

fir4“exist”s “which”Fl“load AT IS tE#BIEAG MATLAB #2250 BRI 56 )5 IR o

2. MATLAB B R B 2R BB

TR SR R AR L, WIS TR R AR

(1) I BB B ARG R HE S S8 R 45

» {£ MATLAB FHIEFSEH. “File” — “Set Path” 174

» {EAT AT 84T “pathtool” T4

=0l x]

All changes take effect immediately.

MATLAR search path:

Add Folder... | @8 D MATLABGR 1 Maalboxma| st e 2] x|
: [ DMATLABER T foalbosim A 444 Folder te Path
Add with Subfulders...l 3 DAMATLABGp 1 toolboxim
(] DIMATLABE P toolboyimy JLeciments end Settings
. )-<e WINXFDISE (D:) |
B T | (£ D:MATLABER toalbiosirm 3 ' ED Restore
(£ D:MATLABER toalbiosirm 3 ) ADDEEAPP
e Up | (3 DWMATLABBR 1 itoolboxirn D--E: ] et
Remave | L3 DAMATLABGp 1 ttoolboxtm ] Imtp,'ﬂ,
L3 DAMATLABGp 1 ttoolboxtm -0 MATLABEp1
[+ bin
Mowe Down | 3 DAMATLABGp 1 toolbosxirm S demos
3 DAMATLABGp 1 toolbosxirm --‘,j extern =
Move to Bottomn (2 DIMATLABGR toalboximd '
(:—II'\-'\M.&TI L =Tet R RN PR TR ﬁﬁ Hﬂi‘ﬁ |
Save | Close | Revert | Default | Help |

B 1.21 BEREXEE

i “ Add Folder...” F1 “ Add with Subfolders...” 3Z8LF] 30 Yo SCAE 32 2 O SRR i &
Hx.

17



(2) FH path fir & BB AL R AR
path (path, ‘3 H3R") %7t MATLAB (3% 228 4% (0 A R A I H %
>> path(path,‘c: :\MyDir ")

= what : FHEETH R M. MAT. MEX SCPRS
>> what
M-files in the current directory D:\MATLABG6p1\toolbox\matlab\elfun

Contents asech cosh isreal sec

abs asin cot log sech
acos asinh coth logl0 sign
acosh atan cplxpair log2 sin

acot atan2 csc mod sinh
acoth atanh csch nextpow2 sqrt
acsc ceil exp pow2 tan
acsch complex fix real tanh
angle conj floor rem unwrap
asec cos imag round

MEX-files in the current directory D:\MATLABG6p1\toolbox\matlab\elfun
complex

= dir: FUHHEE H 3 MR SCHERT T H 553 1
dir B4  %SIHHRE H N RSO H s

>> dir

asinh.m cplxpairm  pow2.m

atan.m csc.m real.m
Contents.m  atan2.m csch.m rem.m
abs.m atanh.m exp.m round.m
acos.m ceil.m fix.m sec.m
acosh.m complex.c floor.m sech.m
acot.m complex.csf imag.m sign.m
acoth.m complex.dll isreal.m sin.m
acsc.m complex.m ja sinh.m
acsch.m conj.m log.m sqrt.m
angle.m cos.m log10.m tan.m
asec.m cosh.m log2.m tanh.m
asech.m cot.m mod.m unwrap.m
asin.m coth.m nextpow2.m

= type X4
>> type abs.m
%ABS Absolute value.

%  ABS(X) is the absolute value of the elements of X. When

% X is complex, ABS(X) is the complex modulus (magnitude) of
%  the elements of X.

%

%  See also SIGN, ANGLE, UNWRAP.

%  Copyright 1984-2001 The MathWorks, Inc.

%  $Revision: 5.8 $ $Date: 2001/04/15 12:02:51 $

%  Built-in function.

WoRTRE M AR Y



= which X4 . it M SCfE. MEX SO, AR AR R, A B R B Simulink 5
RIFTAER) H 5%

>>which abs.m

D:\MATLABG6p1\toolbox\matlab\elfun\abs.m

* matlabroot : R[F]Z%%% MATLAB [FHE H 3%
>> matlabroot

ans =
D:\MATLABG6p1

= diary: AT E DR RPTE A A THE R OAE B H SR
diary (‘file") Yol P38 S SO 44 Bl H R S0

diary off % EFIAT diary 14>
diary on %Pk AT diary A2 IAE 2417 1 SO 44

PIALERH MATLAB #R5%,  n] DU LU R AR AT —Fp o5 oK
» {f MATLAB (14 & AN “exit” fird.

» {E MATLAB [Jfir % & A “quit” fir%s

= EEETE MATLAB (4 % 11 X4

1.5 —/241

(4] 1.3Y 7 MATLAB )3 I35 AE At £ e — k>
= JiiZ) MATLAB.
» {Ef4 % 1 (Command Window) 4 A BL T JLAT T4 :
a=[1 2 3; 45 6;7 8 9];
b=[1 1 1;2 2 2:3 3 3 ];
c="3H";
d=at+b*i
o FTIF AR A0 W 4% A 1 (Workspace Browser) 25 48 &

=2 = = W T e |

Hame Size Eytes|Class

@ a 3x3 T2 | double array

@b 3x3 T2 | double array

@ [ 1x2 4| char array

@d 3x3 144 | double array (complex)

‘l bl Workspace I Launch Pad I

B 1.22 T/E=RIEOD

o XHH AR E “d”, BB g RS % D (Array Editor), B 1.23 B8 TiZAR &)
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JRT=1E

File Edit VYiew Web Windew Help
Numericfurmat:lshnrtG LI | Size: |3 by|3 x|

1 z 3

1) 1+ 11| 2+ 11| 3+ 11
4+ 2i| S+ 21 B+ 20
T+3i| §+3i 9+31

]

L]

Ready

A 123 HAgEREO

TEAIE B
= FTIFD; S A4 % [ (Command History), WKl 1.24 fiox, &R LMUATH4S, Hdi
bR A B DS P £ “Create M-File” iy 24 M XX

Copy
Evaluate Selection
Create M-File

Dielete Selection
Delete to Selection
Crelete Entire Histony

1 | 4 I Cormrmand His:

B 124 a4 &N

= LM OGRS /IR 2 % 1 (Editor / Debugger), 118 1.25 Fic. T HFLN
“Save” 144, KL CAFRAF N “c:\MyDir\Ex0103.m”.

A=
File Edit Yiew Text Debug Ereakpeints | Webk Window Help
DEEE| L 2@do o | 88| E5EE DA e x

- ==[123; 456,78 49]; =
B=l111;222:333 1

= itE
d:a‘HJ*il

= L) b —
[ |

Ready

B 1.25 M 30438 / RS E D

» FTIF T H SR s & (Current Dlrectory Browser), ¥ 2411 H 3% % & 4 c:\MyDir”,
ATULE BRI RAFI) “Ex0103.m” SCPF, fEr& & H4A “Ex0103” 321730

» A I “save Ex0103” 4, ?'f:él HIT H SR Wt T T LU B4 410 H %
TAER T —4 “Ex0103.mat” dls S0k, Wk 1.26 Fios.
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Current Directory

[ myDir =l J| 5 ‘ dh
A1 files File Type Last
B Ex0103. mat

B E<0101.m M-file zz-M
B Ex0102. m M-file zz-M

Z8 Ex0103. m M-file o6-P -
4 | 3
Hame Size Bytaez Class -
1] | v

B 1.26 HpTHFXMAERED

= AT LN “exit” 4R MATLAB.
= FHiHZ) MATLAB J5, fEar4 % DI “Ex0103” MIASREIZAT1Z 30, PEAZ SO
ANFE MATLAB KR k45
il MATLAB ZHi 3080 “ File” — “ Set Path”, $1 JF 4 B B AR RHFAE, 4 “c:\MyDir”
H a8 R sgsad, JBf A “Ex0103” W a] LLUEFTZ 0.

AT

All changes take effect immediately.

MATLAB search path:

Add Folder.. | [ CMyDir il

: [0 DAMATLABEp itoolb oximatiablops
w [0 DAMATLABEp itoolb oximatiabilang
[0 DAMATLABE p 1toolb oxdimatiablelmat
[ DAMATLABEp 1itoolb oxdimatiabielfun
[0 DAMATLABEp itoolb oxdimatiabis pecfun
Tae L [C3 DiaMATLABERT toolh oximatiabymatiun
[ DAMATLABEp 1 toolb cxdimatiabid atafun
[ DAMATLABEp 1 toolb oxdimatiabhaudio
Move Down £ DAMATLABE R toolb oximatiabip olyfun
[0 DAMATLABEp 1 toolb oximatiabifuniun
L DAMATLABEp 1 toolb cxdmatiabis parfun

FAhdATE AQG A Yo albhadraatl abkiaranbh oA hd
i [ 8
sae | ciose | Revern | Defaur | Help |

K 1.27 &EBRBXHEHE

Iee to Top

Remaove

L

hiowve to Bottarm

= 5 “Ex0103.mat” ol SCAFAR SN, TP “File” — “Import Data” @4,
RIGIEFE “c:\MyDir\ Ex0103.mat” C{:.

>> type Ex0103

a=[123;456;7809];

b=[111;222;333];

=" E

d=a+b*i
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=

H2FE MATLAB HUHHH

MATLAB W&t 5 =81 H + /7513
HAR RSP RE TR A oK e A5 il A Tis 5, 3 v 8 e vl oK e AR

2.1 TEFNEIE

PR RAERE: HER ., PR, oA, 4iiss
BER = 00RE BERL . FRORG B R R
TR = ToFF 5 (uint8+ uint16+ uint32. uint64) FIFF5 I H(int8+ int16+ int32. int64),

1. MR MR

- ATLUTAE NI R R
- RIS

- HEARTEE R 107 ~10",
DT TSR

2. 5.67. 2.56e-56(FK 7R 2.56%10-56) 4.68e¢204(FK i 4.68%10204)

2. FEFEREA KB

fE MATLAB Kz 8, %A ARE . i R, XL RRIE SCTE
Sy k(= i B Wt EL R I DA g b G M S EL B

= AR JEAR Dan Bnx] MHEERE, RIDE AT ECE — SRR o

= FERE: R ANHIEREAL, R YRR, I R bR RO R R, 00 FE

B S R o

= KU AR n ZEMOECAL, OWRERERSEAR,  FCRR R R 1A R B AL R

3. B¥
SLECHTSEH R ALK, MATLAB FAFIRAR i A1 Ros le B i s . S0 AT

BURPIRAL R, T DA E AT

SHT DA LR
z=a+b*i BY, z=a+b*j
z=a+bi 5% z=a+bj(X4 b HFrEM)
z=r*exp(i*theta)

® NGRS, ML MR A
a=real(z) Yorl 5 S
b=imag(z) Yovt S R

22



r=abs(z) Yo il SR E
theta=angle(z)  %il &AM

vt :

SHL 7 3R a=r*cos(0);

S z IR b=r*sin(0);

RH z RS r =va? +b? ;
S8z A theta=arctg(b/a), LAGKE 4 FLAT .

a=1-2*i

a =
1.0000 - 2.0000i

real (a)

ans =
1

imag(a)

ans =
-2

abs(a)

ans =
2.2361

angle(a)*180/pi % LA F1 B A AT U SAH £

ans =
-63.4349

1. 2R R a2 )

s AFEA RSP ANG . B, < FIA” AN E (AR

» BEAARET 63 N, H 63 NG AT 20, X T MATLABG6.5 hit LA
AR S A ANRERERE 31 N5

» AR CLE R, AR AR DO R R R R R, (AR
TR RS SRS, . %%). B, “6ABC”. “AB%C HB RN AVEII AR B4

= SCHET(N if. while ZE)ANBENE WA E A, .

2. BT E
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MATLAB 4 H R &, 4 MATLAB JA 8 3E F 7E W A7 .

£ 2.1 HTER
HHAR BUE
ans BRARNBINEEA
pi [ % n
eps LI BN K
flops 7 RIEHE
inf IR, Wi1/0
NaN &{ nan 4, 1 0/0. oo/ooy Oxo0
i8R j i=j=v-1
nargin BRI AR N AR e H
nargout PR AR B H
realmin S/ MRAT A IE S
realmax BRI A] FH IE SE L

® 7t MATLAB " R2GHTHE 45 K H RS 44 8 “ans” AR .

2*pi

ans =
6.2832

2.2 sBEREFNEGA

MATLAB i A th e fi H 22 (1 Th BE A A 1EA T S5 B s B KO B 1) 3s 5

(1) FEFE a7 365 (D5 4E 5

(2) RT3 10970 3 ) T R OF
(3) 175472 W14 ) A b O+

(4) Juz Al DO B RIS

1. @ BRI NIERE
c=[1 2;3 4;5 3*2]

c =
1 2
3 4
5 6

FHIEIZEREAR 5 5 40 B AT

% [ JRRANK R R, 53 5 3 WA T, 25 A% 3 B e 3
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34

5 6]
1 2
3 4
5 6

2. Wi E ) A R K
(1) i from:step:to J5 A= ol W) 1
from:to
from:step:to
ijéﬁ)a :
from. step Fl to 73R R AH(E . KGR
4 step B MK TUERIN A step=1;
2 step 4 W& TX, step>0 1M from>to B A2 4, 24 step<0 1 from<to Btk 25 ik .
[ 2.17 £ H“from:step:to” /5 A Bl LR

x1=2:5
x1l =
2 3 4 5
x2=2:0.5:4
X2 =
2.0000 2.5000 3.0000 3.5000 4.0000
x3=5:-1:2
X3 =
5 4 3 2
x4=2:-1:3 04 A
X4 =
Empty matrix: 1-by-0
x5=2:-1:0.5
x5 =
2 1
x6=[1:2:5;1:3:7] %PAT M) B A AR R
X6 =
1 3 5
1 4 7

(2) f#H linspace F logspace PRIZL Ak 7] 2
linspace(a,b,n)

i :
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av by n ZANSEORIFORITIRE . SR ERC R AL
RN a B b Z AT 0 ANTCE AT &, n WERA BB IAE A 100.
» logspace HRA: AT £ &5y [n) 15, ‘A linspace —#F EHLF245 H o6 2 B9/ B0 #4554
JCE A
logspace (a,b,n)
Bi ] :
av by n “ANSHO MRRIFURE S G AR E AN n iR REERAE Y 500 A=
JRA 10° 3] 10° 2 [0 K443 1) n A TG R AT 1)
[ 2.2Y J linspace Fl logspace B AT 7).
x1=linspace(0,2*pi ,5) %M 0 F 2*pi FE5 % 5 N

x1l =
0 1.5708 3.1416 4.7124 6.2832

x2=logspace(0,2,3) %M 1 3] 100 ST EZEH B 3 4~

X2 =
1 10 100

3. HIRE A R BT AR R
MATLAB $ it 1R 2 RENS ™ AR AR PRI B AL, 25 B D REWIER 2.2 BT

* 2.2 JEREA R R B
) BT
B3 e Thee .y =
zeros(m,n) | P4 mxn | zeros(2,3)
4 0 & ans =
3 0 0 0
0

ones(mn) | P4 mxn | ones(2,3)
M4 1 4 ans
i 1 1 1

rand(m,n) | FFA¥ 4 | rand(2,3)
53 A 1 B ans =

HUALFE, TC 0.9501 0.6068  0.8913
I 0.2311  0.4860 0.7621
H 0.0 ~
1.0,
randn(m,n) | /=4 EZ4& | randn(2,3)
53 A 1 B ans =

HLE R -0.4326 0.1253 -1.1465
-1.6656 0.2877 1.1909
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magic(N) | #4: N [y | magic(3)
JBE T7 Kk ans =
(H B 8
AT BIFIRS
fi 4k ot
# WA A

%)

AW

eye(m,n) P42 mxn | eye(3)
I A7 A ans =
48

o O Bk

FR:
zeros. ones. rand. randn fll eye PRECY HA—NSE n 1, WA nxn 117 FE;

4 eye(m,n) BRI A m A n Z2ECANHAE I U B RERE 23 HE I 4 0 AT 84
(%1 2.3] &5F eye pRELTITNEE.
X1l=eye(2,3)

X1 =

X2 =
1 0
0 1
0 0

4. Wi MAT S8 SO e RE
T8 3o “load” iy 2 BE £ 27 FL“File”—“Import Data” iy 2 13 MAT £ SO KA 2 5 .

5. & M U A A RE
M SCAESERR EJE—Fi 5 MATLAB AU ) SCA A

JHIT/E MATLAB iy 4 & 11 HHI24T M SOOI A RS

FEFAA 2 YERCA AR L 2 A ouR AR, A eEEE R hkbrif.
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1. 5EFEEI TR

(1) & Tk

R IeE AT LU A M e 7 AR, BUEAT FAR RIS FhRRs, —4 mxn 1 a HiFE

A AT § AIIIC R RN a(iy))o

HE:

® WA PG SR AT, A FEICER 1R AR AT B () K T A BRI K 2 (myn), U
MATLAB & #&7R 4

® MAEL M E GRS, WRATELS (1, AR R0 K/ (m,n), 1] MATLAB H 3
PR ERE, YLl 0 A,

a=[1 2;3 4;5 6]

a =

1 2

3 4

5 6
a(3,3) %HEE a(3, 3)KIME
??? Index exceeds matrix dimensions.
a(3,3)=9 %z a(3,3) WE
a =

1 2 0

3 4 0

5 6 9

() s
SCACHE I I BT BIH% 56 22 Ja A IR PR — KA, ARG TR AL B AT 4 5
LA mxn FFERE a ], #7703 a(ig) WS B« B R AR s= (i-1)xm+j.

2. FREFERE 4

TR MO R AR B B — 30 7 JC A B, A N AR B b s B
(1) M2 TFhrJrat

FRE a I 2.2 fios, W

= HUTHECRN 1. 3, BUECH 2. 3 MG E MR RE

a([1 31.[2 3D

ans =

2 0

6 9
= PUTHECH 1~3, FIHCH 2~3 BKIJTEM T RERE, “1: 37 Rox 1. 2. 347 Fhr.
a(l1:3,2:3)

ans =
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2 0

4 0

6 9
= PUITHATEIN S 1~3, FUECH 3 MUCERERM TR, ¢ RORITA AT a1
a(:,3)

ans =
0
0
9
= WUATHECN 13, SIECh 3 ITCHEM T HERE, ] “end” Rt —YE80H i s KA

B3,
a(1:3,end)

ans =
0
0
9
(2) HH TR FRJ7 0
BURRRR A 1. 34 24 6 [RJG M AR .
a([1 3;2 6])

(3) EHHHRE

B T DU P I8 R A B R pR

SRR R /RO A FEAR R, e AE R 0 3 1 AR FE

ATUUH a(LL L2 REn FAERE, Hop L1, L2 @ ma, L1, L2 FonEh 0 A
WOz BEICER, RZIWBGEAE I TTE .

(41 2.5 FI & 48 A BRSO R, JLrp R a W B K 2.2 For.
I1=logical([1 0 1]) Yoz I ] i 11

11 =
1 0 1
I12=logical([1 1 O]) Y4t I 7] & 12

12 =
1 1 0

a(l1,12) % 1. 34T H 1. 2 FIfeE

ans =
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[ 2.5 81 4R FG T LU b g AT )2 s A

b=a>1 3 L Z I E b

b =
0 1 0
1 1 0
1 1 1

a(b) Y03z B R IBF HE R A B

ans =
3
5
2
4
6
9

3. FEFEHIBE

= AT a(ij=b, 4 a HFERIER JCRMEN b HFERAT S B L 4E T a FERE

AT HIES

clear a

a(1:2,1:3)=[1 1 1;1 1 1] %hii— AT LRRE N4 1

a =
1 1 1
1 1 1

= HRFRTTE: a(s)=b, b oA, JTERAMEULIEET a HFFRCEREA L.

a(5:6)=[2 3] %A 5. 6 LRI

a =
1 1 2
1 1 3

= IuE 7 a()=b, 4 a FEFEI T TR AN b R JT R B ST a R

oz B, AT VA — e M.
a=[1 2:3 4;5 6]

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

b =

1 2 3

4 5 6
a(:)=b Y%t B N AR T NG a IREL
a =

1 3

4 &

2 6

4. FERETTR MR
I 3R Al M R PR 5 R (I [0
a=[1 2 0;3 4 0;5 6 9]

a =
1 2 0
3 4 0
5 6 9
a(:,3)=[1 %Mk —%1u %
a =
1 2
3 4
5 6
a(D=[1 Yol —ANTCEE, WIHEREAR AT [
a =
3 5 2 4 6
a=[] YoM BT T2 A 2
a =
L]
5. AR AERE

7. MATLAB 1, 0] DL I 75 456 5[ L BB /N RE BRI A S A2 jl— MUK IR LB
a=[1 2 0;3 4 0;5 6 9]

a =
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AN O AN

6

© O O 0 O O

a=[1 2 0;3 4 0;5 6 9]

[a a]

ans =

a w

0 1
0 3
9 5

a=[1 2 0;3 4 0;5 6 9]
[a(1:2,1:2) 10*a(1:2,2:3)] % I

Yl IE Y, 6x3 [KIHIE

YolRBE RN, 3x6 1)
2 0
4 0
6 9

ans =
1 2 20 0
3 4 40 0
6. HEREMIBNEE
a:
2 0
4 0
6 9
R 2.3 EHEERERR
%7
R ThRE
¢ A g
triu(X) P X MR E= | triu(@) ans =
AR, HARTu#EAh 1 2
0. 0 4
0 0
tril(X) P X SRR = | tril(a) ans =
FARERE, HpooE D 1 0

32



0, 0
6 9
flipud(X) EHRE X K | Flipud(a) ans =
TR 5 6 9
3 0
1 2 0
fliplr(X) e X wagil | fliplr(a) ans =
FeAT L 0 B
0 4
9 6
flipdim(X,dim) | f# 5 X HReedh | Flipdim(a, 1) ans =
FHEE. dim=1, #AT 5 6 9
Ue 3 0
dim=2, $ 5 4 . 1 2 0
10t90(X) {F5EFE X I 4HiE | rot90(a) ans =
# 900 0 0
2 4
1 3

7t MATLAB 1, PR 8 AE A A8k T N
—NFRER AN FRAR, HRG5 ) kI E
TR AEAT W RATAEA N, R TR (AR 28 12 LU ASCII 1 1) J st A7 1«
clear
stri="Hello"

strl =
Hello

str2="1 like ""MATLAB"""  %ELHI|'SRMASH RIS HFRTH

str2 =
I like "MATLAB*®

str3="fR&!1" %S HFHISC
str3 =
fRGF Y
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1 PR AT

whos

Name Size Bytes Class
strl 1x5 10 char array
str2 1x15 30 char array
str3 1x3 6 char array

Grand total is 23 elements using 46 bytes

2. FRERH

» length: HRVFE AT BB (RPN 200

» double: FIRAFE T4F R ASCII i fiEA7F N2, AFEEH(ASCIL 54 32).

= char: HIRF ASCIT A4 il 77 B X

» class 8 ischar: HISRAIWIIE—NE BB A TR . class BEUR[A] char IR A 7
FrHR, 1M ischar BREGR ] 1 R8N F4F .

= stremp(x,y): FCECARTH x My BRI SR EARR o IR [FME LR 1 AR, o A
]

» findstr(x,x1): ALK ARH x PRTARH 1, R EIHGEBAE.

» deblank(x ): MHFRTFF H A4

T MATLAB K745 H3 LASLAR XS B () ASCIT i il A7 i — /M7 T =, I R =730 B
PATHUEIE S, WL EE RO A i — B ) IS S, AN 745 H Ris 5

length(strl) Y% AT H A

ans =
5

x1=double(stril) %A & T4 H ) ASCIIL 74

x1 =
72 101 108 108 111

x2=stril+1 %A R I EUEE

X2 =

73 102 109 109 112

char(x1) %o ASCII H e 4 il 7 75 # T X

ans =
Hello
char(x2)
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ans =
1 fmmp

class(stril) %o F| AR S A

ans =
char
class(x1)

ans =
double

ischar(strl)

ans =
1

3. A NERERMEFEZNFEHEH

(1) 2R A AT N &

BT R AR R R R, M MT I, e AN A R AR R
clear

stril="Hello";

str2="1 like ""MATLAB""";

Str3="{Ri!1"

str4=[stri1,"! ",str2] %2 NI BRI — MT =

str4 =
Hello! I like "MATLAB"

(2) T =47

WA PR R IAE—AT, 2R 80 DI — A 4 /P8, (R0 5 A3 745 o
gERRAN LAHERT, DA R BEAS A7 R (IR AT I E—FF. 5 0) MATLAB <3927 4«

str5=[strl;str3]

??? Error using ==> vertcat
All rows in the bracketed expression must have the same
number of columns.

str5=[stril;str3," "] %ot str3 SIS 25

str5 =
Hello

PRUf
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(3) 1 str2mat. strvcat fil char pR%l

i 178 str2mat. strveat A1 char bR ECRT ARG H A7 BRRRLRE, 10 AN 2% FEAREAT O
FEUE A, BRI KHBCE, ANERRRBHIZ AN

stré=str2mat(strl,str2,str3)

str6 =

Hello

I like "MATLAB*
sy

str7=char(strl,str2,str3)

str7 =

Hello

I like "MATLAB*
sy

str8=strvcat(strl,str2)

str8 =

Hello

I like "MATLAB*

whos
Name Size Bytes Class
strl 1x5 10 char array
str2 1x15 30 char array
str3 1x3 6 char array
str4 1x22 44 char array
str5 2x5 20 char array
str6 3x15 90 char array
str7 3x15 90 char array
str8 2x15 60 char array

Grand total is 186 elements using 350 bytes

5 PATFFFEH
WU TS E B PAT 25, WL eval fr4, ORI [ 54845 MATLAB fir
A NI 2 .

str9="a=2*5"

str9 =
a=2*5
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eval (str9)

a =
10

6. EmFRE

FATER AT LU ARAEH] disp

HHA

2*2 i a

disp(strl)

Hello

%A T T AF

A N Kk, B S T2 5 )RR .
disp("IERA 2*2 KERE a®)

R Je AT WA T ™ PO RO, R B S R 2 42 e A K S U s S5
HAIE TR TR BN AT o

1 JEREESE IR

a=
1 3
4 6
7 9
K24 FRERZERE
#lr
A% Tk
HA R
det(X) W7 FEAT 5150 det(a) ans =
0
rank(X) RAFERIRE, 3 | rank(a) ans =
1750 A g (W B 2
KITRRLK
inv(X) SREEREIRE, 24975 | inv(@a ) Warning: Matrix is close to
B X F) det(X) A2 T singular or badly scaled.
%, WM X1 ATFAE. Results may be
X 5 X-1 MFeb inaccurate. RCOND = 1.541976e-018.
ASE| U ans =
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1.0e+016 *

-0.4504  0.9007
0.9007 -1.8014
-0.4504  0.9007
[vdl=eig(X) | W& A FEREAE(E A | [v,d]l=eig(a) v =
FRHE I . W TR -0.2320 -0.7858
Xv=vd F1EAEEAR, -0.5253 -0.0868
M v ARHERE, d -0.8187  0.6123
ARFEAR o d =
16.1168 0
0 -1.1168
0 0
diag(X) FEAE X BRI MR | diag(a) ans =
1
5
9
[Lu]=lu(X) J7 B oy iy — A e | [, u]=1u(@) 1 =
T =0 7 BE R — A 0.1429  1.0000
=T A 0.5714  0.5000
1 NHET =k, 2% 1.0000 0
RS e PIAT A e 1k u =
pIB= N ] 7.0000  8.0000
0 0.8571
0 0
[q.r]=qr(X) mxnBHAERE X 2 | [, r]=ar(a) q =
—ANEAE B q Fl— -0.1231  0.9045
N5 X FB L= A -0.4924  0.3015
HEFE ¢ IR T I -0.8616 -0.3015
q KR R X r=
n Al m PERNE, H -8.1240 -9.6011
AT BER 1. 0 0.9045
0 0
[ws,v]=svd(X) | mxnFHERE X oA | [u,s,vI=svd(a) u =
=AMHERER IR, -0.2148 0.8872
Fouv b nxn A -0.5206  0.2496
mxm B IEACTBE, s -0.8263 -0.3879
i mxn B (0% £ R s =
Pl iR (U DTVE R 16.8481 0
R X W E, 0 1.0684
HAK S n Fm A 0 0
BN v =
-0.4797 -0.7767
-0.5724 -0.0757
-0.6651  0.6253
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1E 3R det(a)=0 5 det(a) B AGE T FHEUER /ML T%F, WA inv(a)if, AR
R EERR, BRI R E A cond) R E 7%, SMEBOOR, M 100K 5 UG,
MATLAB &3 A “RAFHORK, S5 R T Re AUEN .

a=[1 2 3;4 5 6;7 8 9]

a =
1 2 3
4 5 6
7 8 9
inv(a)

Warning: Matrix is close to singular or badly scaled.
Results may be inaccurate. RCOND = 1.541976e-018.
ans =
1.0e+016 *
-0.4504 0.9007 -0.4504
0.9007 -1.8014 0.9007
-0.4504 0.9007 -0.4504

2. FERERBAMEARIZE

(1) FEFEREAL N+ sie s —

® A NI B 1R AR N IR A ] AEA T Inydis 5

® UIR A, BHATdbnE, Wb E SRR LRI 5.

(2) LB A KA 1 3R 8 B

®  GHPE A [FIECLAE THIFE B MATEL BRI —/NEtra.

® IR FT e, FoRBAL A I B HIX NV G EAHE. A FI B A4l b
KA, BRAE AT — ANt br .

x1=[1 2;3 4;5 6];

x2=eye(3,2)

X2 =

1 0

0 1

0 0
x1+x2 Y% BEAR N
ans =

2 2

3 5

5 6
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x1.*x2 %4 AH e

ans =
1 0
0 4
0 0
X1*x2 YR BEAR T x1 FEAE T x2 1741

??? Error using ==> *

Inner matrix dimensions must agree.

x3=eye(2,3)

X3 =

1 0 0

0 1 0
x1*x3 %1 B AH 3fe
ans =

1 2 0

3 4 0

5 6 0

(3) FEFERIECA Rk

o B AT R RIS 4 R AR AT I

A\B=A"*B

A/B=A*B™.,

Horpre ATJRAERER, AT inv(A)SRIAERE .

= HAMIBREFRIAX

“ANB”HI“A/B”, 73l B M e SR A B, s B A N G R AHBR
A B BRI, BRAEIL AT — bR i

2X| —X, +3x53 =5
[ 2.12] TN RR41{3x, +x, —5x5 =5, FREFERRV KA L1tk 7 R4 .

fift: Kz Rk AX=B 1B

Hr
2 -1 3 5
A=[3 1 -5|, B=|5
4 -1 1 9

A=[2 -1 3;3 1 -5;4 -1 1]
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B =

® /EZEPETREA] A*X=B ", mxn AEFE A FIATElm RoRTTREEL A n KON AR NS
RN

® n=m, A N/, AAB=inv(A)*B.

® m>n, /D TfE, X=inv(A’*A)*(A*B)

® m< , N4 XM n-m MICENFR MR . X=inv(A*A)*(A’*B)

(4) HFEREL e )y

o GEPEIR T IIE S EKIE AN, Hih A W LLR AR R s AR

A CHFERE, 2R T R

B IEREELIN, Ko A FEFEH I B K

B SN, FORSERHRE A SR, TR EIEBIR, AU HERT R FEROL;

B MAEFER ARRIZE, S HUET

B M ARRE;, 5 A MR A=W*D/W, D NXHFE, 4 A*B=W*D"B/W.

A Kb

B NAEFERS, K5 A S EK A=W*D/W, D AXFHEE, WA AB=W*diag(D."B)/W.

o K e TT s AR TE A NBY.

A CHEERE, B OMFRERS, WPKE AGL) H 7 B K

A CNHIRE, B ONHIBERE, A R B A4l U/, TP AGL) H 76 B(,j)IK;s

A ki, B OWAEFE, H AN BRI BOBT RIS 1 AT  AIoC K.

[ 2.13) FEFERE AL BRIEF T T2 H
x1=[1 2;3 4];

x2=eye(2)
X2 =
1 0
0 1
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x1/x2 Yo B A 5k

ans =
1 2
3 4
inv(xl) Yo IR
ans =

-2.0000 1.0000
1.5000 -0.5000

x1\x2 Yok P A R

ans =
-2.0000 1.0000
1.5000 -0.5000

x1./x2 %A A

Warning: Divide by zero.
(Type "warning off MATLAB:divideByZero"™ to suppress this warning.)
ans =

1 Inf
Inf 4
x1 - \x2 V7% el 75
ans =
1.0000 0
0 0.2500
X172 Yok BRI
ans =
7 10
15 22
x1N-1 Y%FHiREIRT, FRHCA-1 5 inv AH (A
ans =

-2.0000 1.0000
1.5000 -0.5000

x170.2 YR IEIRTT, RECN /N
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ans =
0.8397 + 0.36721i 0.2562 - 0.1679i
0.3842 - 0.25191 1.2239 + 0.1152i

2"x1 Yobr eIy

ans =
10.4827 14.1519
21.2278 31.7106

2_.~x1 % IRy
ans =
2 4
8 16
x1.~x2 Y4 e 5
ans =
1 1
1 4
3. FEFEMBAMEE

S ERINE S e

CATRRFE A TORCE, WRGERE A DG REOE R, W i
= A EIEH

CAIOREU A R, IR A VB, WA IR

[ 2.14] 5 FEFIBA B2
x1=[1 2;3 4];

x2=eye(2);

X3=X1+X2* 1|

X3 =

1.0000 + 1.0000i 2.0000

3.0000 4.0000 + 1.00001
x3" Yok Pt
ans =

1.0000 - 1.0000i 3.0000

2.0000 4.0000 - 1.0000i

x3." Yo BB B I el
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ans =
1.0000 + 1.0000i1 3.0000
2.0000 4.0000 + 1.00001

4. FEREAHHE KB R A
MATLAB 8057 s B8O AL RN U R A TIE 5. AL EA e B 3% 2.5 Poms

# 25 BEAERH

44 =X 44 & X
abs A ECE B A rat ESRL(eUR Pl
sqrt ST AR mod RERR SR AR
real SEHR round 4 %7 5 NEIHHY
imag REH fix I dc T O B
conj STHILE floor i) e AT oo U 4
sin 1E% ceil 7] 5 10T oo HUU A
cos R sign R
tan iEY) rem SRR
asin A exp H R fa 5
acos A% log EE/OEA
atan J1EY] logl10 LL 10 I 6 4
atan2 IR &Y pow?2 2 M
sinh XU IE 5% bessel IR %L
cosh XA 5% gamma Az pg %
tanh XUt EY)

(45 2.15] A5 FHECZH ) SRS S R
t=linspace(0,2*pi,6)

t =

0 1.2566 2.5133 3.7699 5.0265 6.2832
y=sin(t) %l SLIE 3
y =

0 0.9511 0.5878 -0.5878 -0.9511 -0.0000
yl=abs(y) YUl SHALNE, A5 1E 5% M2 AT B4 B U
yl =

0 0.9511 0.5878 0.5878 0.9511 0.0000
l-exp(-t) .- *y Youl S H45 BOE IR 1E 5% it £&
ans =

1.0000 0.7293 0.9524 1.0136 1.0062 1.0000
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S NbrE, A. B NEEFE.
& 2.6 HEFEMBLALSE N HLE

BAHEHE B E
e aX e & X
A+B X R TG AR A+B 5 AE AR ]
A-B X TG AR A-B S AR ]
S.*B b S 35l B TR S*B S AR ]
A*B KL F V.76 # AH TR A*B P 2 AR TR] A R T e R
S./B S 43k B IRT R e bk S\B B HFES> 3 e B S
A./B A [ITCEW B IR T Z R A/B HiBE A A% B B A (KRS B AR
B.\A gl —E 5 FATHIR B\A A ZeBy B(— 5 EATAN)
A’S A MRS TTE AT S K AS A KRR JTRERE,  H e S Ik
avs | SHMEL KA BRI | s st 0 A ol
O, A9 AR
S*B 23 ILL B I Te 3 A FEEOR A S"B B U7 BERE, ARk S HIAEREIE T
A’ LA, A0 T conj(A”) A ALl E N
. ;ii;& e MK, 7 AILL A KIJCE N expm(A) | A A I o 2
log(A) | % A BIRTCERAHL logm(A) | A FIFEREXS ek 4
Sqrt(A) | A A IR TCERTITH sqrtm(A) | A FRERE T 75 4R B 4L
. B funm(A,’ ) o
f(A) KA FATCEIREE FUN?) A (1 R i B

e

FEE:
funm(A,FUN) 223K A W22 T B, “FUN I 5E PRIz S R4

5. RARBIENZEIRIE
(1) RARBH
RABAELT:

<, <=, >, >=, =
KRB RN

= A ARRAE AR, WSRO (DR (0).

» AR EEEEAL, WU AR, g5 R RN AL, BT RN 0
1o

o NI AR, R R TR AR R AL, SR B R

GET) ~=(AET)

[l EA, BRI 0 5 1,

= <<= > o>= USSR A B SR AT ELAR

== B0 ~= IR S O A AT E B

(2) s

WHHRELRT

&(5)~ (B ~ER)AT xor(FEEk).

&&(SE UG ) B HHE F A LB H A 2E 1 10, A GREPAT R 5 A iz

o



|| (P BB s AT %M IE AT I AT TGO, AN T8 BRSSP AT %555 A 1L
5, MAZE RIS A RN 100): A, A SPIT AT S A Lz .

PRI SN :

» ERAIEEF, JE 0 UREFREQ), 0 LERRERO), EHISFMEERA 0 5L 1,
BRI EENR 2.7 R

®21 BHEH
a b a&b alb ~a xor(a,b)
0 0 0 0 1 0
0 1 0 1 1 1
1 0 0 1 0 1
1 1 1 1 0 0

o PINEREAGESSE, WSRO 0. 1 bR,

o AR AL, WA/, 5 SRR R /N A

o AR AR, WS A TR AR R RO, SR B R
[ R 2502

a=0;b=5; c=10;

(a~=0)&&(b<c)

ans =
0

(@~=0) | 1 (b<c)

ans =
1

(4] 2.161 ALk R AZERIZS, Tyl ihZ i 2.3 Fios.
t=linspace(0,3*pi,10);
y=sin(t) %I SLIE X M4k

y:
Columns 1 through 6
0 0.8660 0.8660 0.0000 -0.8660 -0.8660

Columns 7 through 10
-0.0000 0.8660 0.8660 0.0000

tl=Ct<pi) | (t>2*pi)

tl =
1 1 1 0 0 0 0 1 1 1

yl=tl.*y %3 0~m Al 2m~3m RIS R
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Columns 1 through 6

0

0.8660 0.8660

Columns 7 through 10
0.8660 0.8660 0.0000

0

(3) HREUEH
MATLAB H g 75 H B (1) A (0) &5 5 (1) s 30 A

RERGHRE . TARREFIWT R Rr R ) W ek RO H S8 2 pR 2

a= b=
1 Inf 0 1
0 2 1 0
R28 RFBEREL
B
Bz s
i A pre)
all(A) FIRT A BT CRERAIE, 4xlko | all(a) ans =
gy 1 0
any(A) FIWTA B R AER0 i | any (@) ans =
AN 1
isequal(AB) FIWTA. B XINTGREAAAHS 1 | isequal (a,b) ans =
0
isempty(A) JIT A RS b 1, ) | isempty (a) ans =
0 0
isfinite(A) JIMTA (SN, Sy isfinite(@) ans =
1
1
isinf{A) FIRTA P TAEES Aty | isinf(a) ans =
0
0
isnan(A) FIMTA FISTEEEATANAN, &1 | isnan(a) ans =
0
0
isumeric(A) FINHEEH A GRS | Tsnumeric(a) ans =
1
isreal(A) FIWBENA PPoETahdl, bk | isreal (a) ans =
! 1
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isprime(A) FIRTA RS b1 | isprime(b) ans =
0
0
isspace(A) JITA e A, U1 | isspace(a) ans =
0
0
find(A) FHA B JEIET MR find(b) ans =
2
3

6. BEFMER
£ MATLAB F & Mus HEF AL g
GEFEREE ) NPT AL BT . AN

> ~(ZHHE)
> ). /() \GEBR)FFGETR) . JOSERR) \GEAR)

>+, -(hnk)
>:(B%9)
D<K, <=L >, >=| o ~=
>&(ZHHL5)
> (&)
> &&(FERY)
=d|[CR73=%)

1. ZEHAKAE
(1) JRa Moy (A

a(:,:,2)=[12;3 4]
b=[1 1;2 2]

o NN o=

%l JEELZ
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(2) HIE&%% ones. zeros. rand Al randn B #24 #
e, F K%L rand BEL3AN0 = 4E BRI LA -
rand(2,4,3)

ans(:,:,1) =
0.9501 0.6068 0.8913 0.4565
0.2311 0.4860 0.7621 0.0185
ans(:,:,2) =
0.8214 0.6154 0.9218 0.1763
0.4447 0.7919 0.7382 0.4057
ans(:,:,3) =
0.9355 0.4103 0.0579 0.8132
0.9169 0.8936 0.3529 0.0099
(3) FIJH e U A
= K RIVEAIE AR E AR N A 2 YA
Bk
cat(4,p1,p2,...... )
Yl BB ASEYE T S LS R4 pl. p2 4.
= FEIREAT PIEUBCE RS A 2 YA
Bk
repmat(p)
repmat(p,4T %] W ...... )
Yl H MR p 2 HIRTSCE BT AL, i T AR AL 2 SRR R E 1 & 4
» ERICEIEH AR TS T FF A E B AT S EOR A EA
Bk
reshape(p)
reshape(p AT %) I ...... )
Y] BB — AR R AT A IEU p, J5 AR R FRT AR U IOATH SR R
[ 2.181 JH e HORA: il 2 YK .
a=[1 2;3 4];
b=[1 1;2 2];
c= cat(2,a,b) WV B R A A ¢

1 2 1 1
3 4 2 2

cat(3,a,b) Yoy SR = B

ans(:,:,1) =
1 2
3 4

ans(:,:,2) =
1 1
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2 2

repmat(a,[2 2 2]) I ERETHA a
ans(:,:,1) =
1 2 1 2
3 4 3 4
1 2 1 2
3 4 3 4
ans(:,:,2) =
1 2 1 2
3 4 3 4
1 2 1 2
3 4 3 4

reshape(c,[2 2 2]) WEH AN 21T 2% 2 W =45A

ans(:,:,1) =
1 2
3 4

ans(:,:,2) =
1 1
2 2

2. ZHHARIRR
= EREE A Y

WV
ndims (p)

LN RS I NN

WV
[m,n,...]J=size(p) Yot H A HE IR/
m=size(p,x) %ot Hh HE— LI K

YWl p AT RN Z YAl m NATHEL n WAL B AN AR R,
x=1 REE—YE(ATHD), x=2 &FIH 415D, LA,

m R AT H A H) B KR

Bk

length(p)

Ui length(p)Z& M T max(size(p)).

(41 2.19 1L AERE KN

a=[1 2;3 4;5 6]

a =
1 2
3 4
5 6

ndims(a) %7 H 44
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ans =
2

size(ad) 9075 H -4 R K71

ans =
3 2
size(a,?2) I pNGN

ans =
2

length(a) D07 H BB K 4 (T K/

ans =
3

2.3 R AERE

—ANMERE P IR E IR Z o0 HEAE R 0, WA T DU DB EE 0 0, XA RE
TR A # 57 H BF (Sparse Matrix) o

MR B (e 3 A 0, P R Al Ar AR U 1 M AR MG SR {H, IXPHEF IR 147
i 7 AT LA 48 K B A7 i 22 TR A i B R I8 5

1. fH sparse B4R B
sparse BRI ECH T-OU M B, BOHE— AN 42 0 20 I B A 0t s A
Bk
sparse(i,j,s,m,n) %o T2 B S A R
sparse(p) % 14 TG 2R H I p A 45 ok A i R I
Y i jA2dE 0 JUEMAT 4 Nhss s 2&dE 0 JCRFTE KM M &; my n it s AT 41
Yk, WIS iy j. s AR R, ARRFERERICE s(k) MR e ik jk): p
h A TC R
[ 2.20] 7~ FGgn AR .

a=eye(3);
a(4,:)=[-5 -2 -3]

a =
1 0 0

0 1 0

0 0 1

-5 -2 -3
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b=sparse(a) Yofa) R A AE

b =
(1,1) 1
4,1 -5
2,2) 1
4,2) -2
(3.3) 1
4,3) -3

c=sparse([1 42 434],[112233],[1-51-21-3]) % E5bH
IR R AR g e

c =
,n 1
4,1 -5
2,2) 1
4.,2) -2
@G.3) 1
4.,3) -3
5 sparse BRAUAH 2, full R E5 ] KA i i B2 A S 4 o6 2 o
WV
full(p) Yok R I p A0 k4> 70 25 P
L4 2.20 S X KAk B A0 O 4 0 AR R
Full(b)
ans =
1 0 0
0 1 0
0 0 1
-5 -2 -3

2. A spdiags BRI MGk R

spdiags BRI HI A 6 70 2 kA g — AN W i

ke

spdiags(D,k,m,n)

W] KEBE D IR FIARGRARRE R0 f e tn) & k ARG 2 A7 (0 AR XA 2k,
— 1 AR I MRS — AL O F 2, 1 ARGR I LA RS — BRI O f 2, AKIEEHE): m.
n 73 ARG FERIAT . B4R

[ 2.20 421 J] spdiags oR BN GRS -

D=[3 2 9:;2 4 9;1 1 4]
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1 1 4
d=[0 1 2];
s=spdiags(D,d,4,3) Wi 4 1T 3 B I B AR B

s =
a.1
1.2)
2,2)
1.3)
2.3)
G3.3)

full(s)

P R, AN P®

ans =

O O w

4
2
0

PRk A

0 0 0
REFF T TLAE HARRE s =N AR LI 002 D M=, EXhL
43217 1 R BRI OO S “2417 , HHE 27 BiRERLT s ) AL
AR Ay “9947 , (HILH “99” A H T .

3. Fd spconvert BREM S MR ST N\ B B R
] LUK load iy 4l spconvert PRELLE A, 4 SUA SR (Wi* . dat)y I BN A7, AR5 SO
AN B B S AR R A o R DL E 3] save BY load i A R AR FERAE R MAT SCbh
B MAT SCHRH BN 7 .
A
spconvert (Filename)
[ 2.20 221 H load 7iv4 1 spconvert pR%L &5 %5 3 F b A B
P SCA G 45 25 % ASC T SCASCAY,  sprudat (19 8 280 Wos
111
41-5
221
42-2
331
43-3
e A EE 2 FIor AR B AR FEAT . A N AR, 5 3 FIE T A
load spr.dat Yo SCA A

b= spconvert(spr) Yol J5fe RS R
b=
(1,1) 1
1) 5
2.2) 1
(4,2) 2
(3.3) 1
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4,3) -3

save spr b % {RAF spr.mat LA

clear

load spr b %%, spr.mat L

b

b =

(1,1)
4.1)
(2,2)
(4.2)
(3.3)
(4.3)

1 { 1
W N

MATLAB $&4t 1 15 A kR B o0 38 20 R 25

» nnz: ALRBIFGEHREREFAER TR DL

* nonzeros: R[E—MEE A IERICE KNI

» nzmax: R KAJEZICENE M nnz>nzmax B, MATLAB £ 8) 25 8 2388 in
fE45 nzmax, VMEFEFIEAAEERITE.

v spy: HEJEME G FE AR 0= A I O .

(51 2.20 82 B EMim A PR AEZR e 3, | 2.4 Fros ) spy R EE H R0 3 i 6 B 20 A

K.
=lolx|
File it Tier Insert Dools Bindow Help
DEeEES| YA A 2ED
0
0.5
: .
15
2 .
25
3 *
35
4 * . .
45
ED 1 3I 4
nz=5
B 2.4 FhgisEREo A7 B
nnz(b) WFHIEFTENE
ans =
6
nonzeros(b) WFHIERTR
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nzmax(b)

ans =

spy(b)

A R (R b B e SR DL T

= WERBREUI A SEGE R bR, it SO RERE, W4 2500 a0 s MR

= WEREEIRASEOE R, S S BO0 R, W S Bl e AR 1 Ok
o, W EAZEON AR, S 2 B A

(1B S e i X (B S S R b e o1 - S i /7S EX P11 B R N
G R GEEE RO RIUEM R, I &7 7 B RO R

= ] “cat” RRELEL “[]7 ERIR AT LR AR

2.4 ZINT

i, 23R pl(x)= x*+21x*+20x 7 LAF RN -
pl1=[121200] % i AN 0

1. ZHAKE

PRI%L polyval RJ LLHISR R 2 DA 45 e AR SN (1R, e 443 dlias SR 3EA T o1 50
Bk

polyval(p,s)

Y p AZI, s hyahE kb,

[4] 2.21) 15 p(x)= x*+21x+20x 2T K11

pl=[1 21 20 0];

polyval(pl,2) WitS x=2 i Z A E

ans =
132
x=0:0.5:3;
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polyval(pl,x) % x A BN A KE

ans =
0 15.3750 42 .0000 80.6250 132.0000 196.8750
276.0000

2. 2K
= roots TR Z HUHIA .
ke
r=roots(p)
Yl p AZIE r T2 IR, LA e R R A
» 5% roots AHS, AR 2 I AR R oH 2 T U R80T LU poly BRI EUR SEIR .

WA
p=poly (r)
[ 2.21 821 W2 IR pl(x)=x21x>+20x [FIHLEL K il 2 TR AR R 8L
roots(pl) %t H 2 T AR
ans =
0
-20
-1
poly([0;-20;-11) Wit H 2 T R H
ans =

1 21 20 0

3. FHEL A
YT —ANJ5 B s, n] LA BREL poly A3 B IR R AR 22 T Q) R 3. A 22 T XA R R
HREIEAE, H roots BRI .
WV
p=poly (s)

Vi s WAUHTTE: p WRHIEZ T,

(61 2.21 B2 AR A BE RV I RHAIE 2 T X R 2

s=[1 2;3 4]

1 2
3 4

p2=poly(s) %7l BEARFE 2 T
p2 =

1.0000 -5.0000 -2.0000
roots(p2) Wil BAFIERR
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p2 ..

ans =

5.3723

-0.3723
FEFEAHT: p2=x-5x-2 AMiFE s MIBFAEZ I, 53723 F1-0.3723 AHFE s IEFIEAR
AT A eig BREOR I T BE s FREAEAELAVREAE 7] 5 10 7 1045

4. For oy XIETF
I residue BRI 5y S FA ST £ B I0H5 43 5UR T
BO_ M, 2 e
A(s) S=p; S—Py s—p,
ke
[r.p,kK]=residue(b,a)
PET: b Fila 22 BLEA TR BES TR R BT I 1 2 v o] BT p WD)

Pl B SAT I kO EIUT A

[ 2.21 82 Fdeinat 1006 F D sprims b R T
s(s+1)(s+20)

pl=[1 21 20 0];

p3=[100 200];

[r,p,K]=residue(p3,pl)

r =
-4.7368
-5.2632
10.0000

p =
-20
-1

0
k =
[
R ikt 1006+2)  pgrsim gy, 47368 52632 10

s(s+1)(s+20) s+20 s+1 $

1. ZHEFERERE
= IR
ks
p=conv(pl,p2)
Y: p 22T pl Fl p2 (IR 2 I .
= DR
ks
[g,r]=deconv(pl,p2)
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A& To

VL BREA SRS, SR TR ZU0K pl # p2 BRIGE N 20 g, R 73

[ 2.22] 15 FRIEK s(s +1)(s +20)

al=[1 0]; %X 2 T s
az=[1 1]; %X 2 TR s+1
a3=[1 20]; %X 2 TH s+20

pl=conv(al,a?2)

pl =

1 1 0
pl=conv(pl,a3) %tHHE s(s+1) (s+20)
pl =

1 21 20 0
[p2,r]=deconv(pl,a3) Wit B 2 AL R AR TR

p2 =
1 1 0
r =
0 0 0 0
conv(p2,a3)+r WA R+ RTFARE
ans =

1 21 20 0

2. ZIA RIS FFR S

»  Z IS polyder RSN

= MATLAB WA LTI Z B s, H A U [p./length(p):-1: 1,k #7758 B
k Ay H

[ 2.22 2] sk Z B s FIFR Y .

p4=polyder(pl) %% T AW 53

pa =
3 42 20
s=length(p4):-1:1

3 2 1
pl=[p4./s,0] %2 IR, W k=0

pl =

1 21 20 0
i nTLUE 20 pd(x)= 3x3+42x+20 [RFR 4 2 pl(x)= X2 1x°420X
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1 ZHAME
Z I 2 AU & 72 T — A 2 0i0URkE i — 4 ga e M, (1] polyfit pREORSEHL. 1)

n 2
BIHEN R B — o, WHRHIAE Y [foc) —yi | BN (x)-
i=l
Bk
p=polyfit(x,y,n)
YT x y 320000 N AN RO ARKR: n 2 HORIUG 1 2 TR I p A3
G2, p A ot AN REH AT
(%) 2.23) X2 y=2x°x 5%, +10 LG Lid—Fr ZHrm —=Hala ths
Wi 2.5 .

[ Figwe ot JRT=TE

File Edit Yiew Insert Tools Hindow Help

Insda|/xa s s

2000

1500 -

1000 -

500+

-500

B 25 —fr. Bri=Fila Hs

x1=1:10;
p=[2 -1 5 10];
yO=polyval (p,x1)

yo =
Columns 1 through 6
16 32 70 142 260 436
Columns 7 through 10
682 1010 1432 1960
pl=polyfit(x1l,y0,1) %—HrilE
pl =
204.8000 -522.4000
p2=polyfit(xl,y0,2) N_BrilE
p2 =
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32.0000 -147.2000 181.6000
p3=polyfit(x1,y0,3) N=FrilE

p3 =
2.0000 -1.0000 5.0000 10.0000

2. B

B SR AR B R, 3] A 2O EE T BUE RIS A, 1 A3 AR 28
Heths R TR R A

1. —4E4hfH

— YRR IR — A B AR R A, interpl pREUE HIRIEAT —4EFREIN .

ke

yi=interpl(x,y,xi,’method’)

YWl xo y MATIO R xi G AT R x AARR, yi MR AREE 55 0 B y
AAbR: method SEAT{EH R ELINIZEAY,  “linear” AZMEAE{E(ERIN),  “nearest” iy L I AH
B ddAE,  “spline” Ny = IRFESHAME, “cubic” My —IKId{H.

(4] 2.23 8] LR Zetiddift. —OXFESAREVE SR BIARNR A 9.5 HOXT AU ALKR, fl&]
2.6 .

=T

File Edit View Insert Iools findew Help

DeES| x A2 280

2000

1800 [

1600 [

1400 -

1200

1000 [

800

600

400+

2001

0

B 2.6 LGN = K& HE(E

x1
yO
yOl=interpl(x1,y0,9.5) SR e =]
X1l =
1 2 3 4 5 6 7 8 9 10
yo =
Columns 1 through 6
16 32 70 142 260 436
Columns 7 through 10
682 1010 1432 1960
y0l =
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1696
y02=interpl(x1,y0,9.5,"spline") h=IRFE L& HEE

y02 =
1682

2. Y
TYHEER TR A B AR R IR, interp2 pREUE HIKRIHT Z 4ERREIN .
Bk
zi=interp2(x,y,z,xi,yi,"method’)
Ui : method IR E R I IIRAA, “linear” N MEIRIECGERIN), “nearest” A5y
eIl )SAT{E,  “cubic” S IKIAME.

2.5 TTRRE LB RN 451 E4E

MATLAB 7G50 21 (Cell Array)Fl 4k #5041 (Structure Array)#8EAE— N2 4] HLAF %
FhAS [ S L 2

1. JCHEEA Al

TUH AL P R SEA AL 2 e, B D IUH AT A S — AN FLIG(Cell),  HIRAF S il
ANTFIZER (R K o

(1) EEAH {3t

(B 2.24) EAEAEH {3 QoL

clear
A={"This is the first Cell.",[1 2;3 4];eye(3),{"Tom","Jane"}}

A =
[1x23 char ] [2x2 double]
[3x3 double] {1x2 cell }
whos
Name Size Bytes Class
A 2x2 524 cell array

Grand total is 49 elements using 524 bytes

FEFPAHT: AU A e AL T eI AL DR, AR, AQ, DM,
M AQ2,2) 48— T .

(2) & ICHa

(51 2.24 2] HIGIEE & oM 75 200 i o e 84

B(1,1)={"This is the second Cell."}
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B =
"This is the second Cell."
B(1,2)={5+3*i}

B =
[1x24 char]  [5.0000+ 3.0000i]
B(1,3)={[1 2:3 4: 5 6]}

B =

[1x24 char] [5-0000+ 3.0000i] [3x2 double]
(3) AT AR
[ 2.24 82 QIR0 A A 75 1200 T M 24
C{1,1}="This is the third Cell.";
C{2,1}=magic(4)

C =
"This is the third Cell."
[4x4 double]

2. THBANANEER

7£ MATALB 14 & H AP A TCIREAL A 0K, JEAN IR s o AL K & TR A A
12 /s 25 U B M AE . [ 2.24] e oo e ] A

A

A =
[1x23 char ] [2x2 double]
[3x3 double] {1x2 cell }

(1) fEH celldisp T4t 7 TG MO 4 () N 25
celldisp(Ah)

A{1,1} =
This is the first Cell.
A{2,1} =
1 0 0
0 1 0
0 0 1
A{1,2} =
1 2
3 4
A{2,2{1} =
Tom
A{2,2}{2} =
Jane

celldisp(B)
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B{1} =

This is the second Cell.

B{2} =
5.0000 + 3.0000i
B{3} =
1 2
3 4
5 6

celldisp(C)

c{1} =
This is the third Cell.
c{2} =
16 2 3 13
5 11 10 8
9 7 6 12
4 14 15 1
BRI (R TCIBALRTCIIG R N2, A2.2) {1} FRH 2 174 2 STt %
HAF TR JC IR ECALI ER 1 A JeiIC RN 2
(2) 1 H cellplot iy 4 LA KT 27 Jo MO S04 i 9 2%
[ % 2.24 51 ] cellplot #v 4 K Won o gl n 2%, wikl 2.7 s,
cellplot(A)

o=
Eile Edit Fiew Dnsert Tesls Tindew Halp
D& kA A/ BRED

B 2.7 AEEErTcRBHK N

3. JUHBEAA K AR
(1) BOTHEARITTRENA
(% 2.24 221 WU A(1,2) JCIETCER AN A LSRR I T0 3 N 2.

x1=A{1,2} %X ACL,2) TLHITEERKIAE
X1l =

1 2

3 4

x2=A{1,2}(2,2) %I A(L,2) JEHICRKIFEMER ZATHZFINA
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X2 =

4
FEForiT: x1 2 fEfE, x2 Bbrt.
(2) BUTHEA R TR
x3=A(1,2)

X3 =
[2x2 double]
R oAt x3 J&Julig .
(3) fiiH] deal B&EIRZ AN TCMITC RN 2
[x4,x5,x6]=deal (A{[2.3.4]1})

X4 =

1 0 0

0 1 0

0 0 1
x5 =

1 2

3 4
X6 =

“Tom* "Jane*

SR B R FE AR 2] e 45 04 (Structure),  BE— NS5 RIERE & 2 AN 0(Fields) .

1. B AR g

(1) HHEog
[4%] 2.251 H#EON S5 MBI ETEXR %
ps(1) .name="gHzk 1"

ps =
name: "4k 1"
ps(1).color="red"

ps =
name: "ihzk 1"
color: “"red”
ps(1) .position=[0,0,300,300]

ps =
name: "ihzk 1"
color: "red”
position: [0 O 300 300]
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ps(2) .name="f % 2" ;
ps(2).color="blue";
ps(2) .position=[100,100,300,300]

ps =
1x2 struct array with fields:
name
color
position
FEF oM. ps &5 MIEA, ps(1)FN ps(2)+&:45H4, name. color Fl position s 3.
(2) FIH struct BR %L B2
[ 2.25 221 FIH] struct bR 50E 25/ 504

ps(1)=struct("name"," its
1°,"color”®, "red", "position”®,[0,0,300,300]);
ps(2)=struct("name"," iid

2" ,"color®,"blue”, "position®,[100,100,300,300])

ps =

1x2 struct array with fields:
name
color
position

2. SHBABHEMZREA R E

(1) M “.” FF5 3k

(41 2.25 B2] S5 A6 5020 2di (R 3R E
x1=ps(1)

x1 =
name: "k 1"
color: “red"
position: [0 O 300 300]
x2=ps(1) .position

X2 =
0 0O 300 300
x3=ps(1) .position(l1,3)

x3 =

300
FERPOMHT: x1 RN x2 R X3 b,
(2) H getfield SRHUSS AL BE 1 A4t
x4=getfield(ps,{1}, "color™)

X4 =
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red
xb5=getfield(ps,{1}, "color~,{1})

x5 =

r

(3) H setfield & ¥ 45 F4 B2 1 B
ps=setfield(ps,{1}, “color®, "green®);
ps(1)

ans =
name: "fizk 1"
color: "green”
position: [0 O 300 300]

3. ZMBAIFIERE

(1) i fieldnames R HY 454 5020 1) i 4«
x6=Fieldnames(ps)

X6 =
“name*
“color”
"position”®

FEFPor T x6 JETuusia, AR EAE TARAS (A (K Ea R A 2.8 B

i
File Edit VYiew Web Hindew Help
= = R - R G e
Hame Size Bytes|Class
£ ps 1x2 430 | struct array
| E| =1 1x1 416 | struct array
@XQ 14 32| double array
@XS 1x1 5| double array
@xll 1x1 Z| char array
@)(5 13 B| char array
xB 3xl 310| cell array
Ready

K 2.8 THEZNH
(2) SREL L R B 2 S B s
» MR “[17 A AR R B T HE K 1) &

all_x=[ps.name]

all_x =

ek 1 gk 2

= A cat K HAR 2 UE A -
cat(l,ps.position) %Ay SR —4EHES

ans =
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0 0O 300 300
100 100 300 300

cat(2,ps.position) IR — 4 HES

ans =
0 0O 300 300 100 100 300 300

cat(3,ps.position) WIS =4 HE)
ans(:,:,1) =

0 0O 300 300
ans(:,:,2) =

100 100 300 300
2.6 BHES

s o s LT )
= DUREANZ R, WA [ R AT .
= WA, WHZ A TIE S

FORI T ALV ST ZE A OC R AL, O R BO R WA DG T Ak

B, AR A S DU R (PR B R A B 4 X3 IHERE a, S g . ik
TN RIEE R 2.9 Prox. SR it . SRR BRI AT 7028, AT 2 5F
RIS BARAEA o

R 2.9 VURHNEAE
PR BRI R ARIRE
530 13.00 0.40
5.10 11.80 -1.70
3.70 8.10 0.60
1.50 7.70 -4.50

SHZFE FEHEAT BB S 10T, MATLAB s 2.10 s
#2110 FEG T SITERE

R Bi): RS
max(X) LR 54 1 e KB 53000  13.0000  0.6000
min(X) FERE %51 B /M 1.5000  7.7000  -4.5000
mean(X) SR % B ME 3.9000  10.1500  -1.3000

KRR &b ER, $E& R SRS FAE
std(X) o - 3.9000  10.1500  -1.3000
(mean)Z ZE WV FITTF
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median(X) FEBET S BRI ITER 44000  9.9500  -0.6500

var(X) SRR S B T 2 3.0667  7.0167  5.6333
3.0667  4.0867  3.0667
C=cov(X) R R - FI A R B 2 40867  7.0167  2.7100

3.0667 2.7100 5.6333

HiBErh S T AR R HOH R, S5 22 C
1.0000  0.8810  0.7378

S=corrcoef(X) | [ R K. S(ij)=Cijy VC-ICUD | xpppyeg | 08810 1.0000 04310

0.7378  0.4310  1.0000
9 x Ay (¥ FAHSCR AL

sort(a,1)=
. ST Lo 1.5000 7.7000  -4.5000
WA n JEERUE KERHEY, kO S JTGERM
[S.k]=sort(X,n) . 3.7000 8.1000  -1.7000
SR

5.1000  11.8000 0.4000
5.3000  13.0000 0.6000

MATLAB W] DU ik o B0 5 B ) 25 20 RIRR A S5 AT 7 (B iz 5. i FH R 22 50 FORA 7 bR
g 2.11 P
FLHR RS a (78R 2 A w5 £ -

a:
5.3000 13.0000 0.4000
5.1000 11.8000  -1.7000
3.7000 8.1000 0.6000
1.5000 7.7000  -4.5000
R 211 ENETTEIEEE A R
Ui
R Thik
BN ZR
W n 4EREE m Bz i -0.2000  -1.2000  -2.1000
) . . o diff(a,1,1) % W55
diff(X,m,n) 9o ZEGT I RARATAT Z A1 (1) PN -1.4000  -3.7000  2.3000
7z, @RESWS—1T. : e -2.2000  -0.4000  -5.1000

7.7000  -2.4500 -12.6000

) Xt Z 3K x. y HHEFIBAEES | gradient(a) %X1%) | 6.7000  -3.4000 -13.5000
[fx,fy]=gradient(Z)

. SREUEFR S 44000 -1.5500  -7.5000
6.2000  -3.0000 -12.2000
sum(X) KRB TR sum(a) 15.6000  40.6000  -5.2000

5.3000  18.3000  18.7000
cumsum(a,2) %¥ | 5.1000 16.9000  15.2000
FIsk ZitA 3.7000  11.8000  12.4000
1.5000 9.2000 4.7000

cumsum(X,n) Wi EE n YER Bl
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53000 68.9000 27.5600
ST cumprod(a,2) %V | 5.1000  60.1800 -102.3060
cumprod(X,n) WIEE n 4k Rl I .
B3Rk Bl 3.7000  29.9700  17.9820
1.5000 11.5500 -51.9750
FRTE 12 sk B 43 3BT sk o 12.2000 30.2500  -3.1500
FR, AR AT T
trapz(X,y) . o trapz(a)
WE R LD KRR, x
HHAEE, y N
0 0 0
FABE VLIS n 4Ry | cumtrapz(a)% A B6 | 5.2000  12.4000  -0.6500
cumtrapz(X,y,n) . o
XA x B TS AR Ay | 9.6000 223500 -1.2000
12.2000  30.2500  -3.1500

(%) 2.261 C4ily=e *sin(t), Hr t IERHIZ[0 101, tH5F y Iy MBSy .y HOTOY

FIR o i 2.9 fios.
t=0:0.5:10;
y=exp(-0.2) .*sin(t)

y:
Columns 1 through 7
0 0.3925 0.6889 0.8167 0.7445 0.4900 0.1155

Columns 8 through 14

-0.2872 -0.6196 -0.8003 -0.7851 -0.5776 -0.2288
0.1761
Columns 15 through 21
0.5379 0.7680 0.8100 0.6537 0.3374 -0.0615
-0.4454
d=[0 diff(y)] Wit B
d =

Columns 1 through 7
0 0.3925 0.2964 0.1277 -0.0722 -0.2545 -0.3744

Columns 8 through 14

-0.4027 -0.3324 -0.1807 0.0152 0.2075 0.3489
0.4049
Columns 15 through 21
0.3618 0.2301 0.0420 -0.1563 -0.3163 -0.3989
-0.3839
s1=0.5*cumsum(y) W TCVETHEAR S, BEAARIA R RIRE A 0.5
sl =

Columns 1 through 7
0 0.1963 0.5407 0.9491 1.3213 1.5663 1.6241
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Columns 8 through 14

1.4805 1.1707 0.7705 0.3779 0.0891 -0.0253 0.0628
Columns 15 through 21

0.3317 0.7157 1.1207 1.4476 1.6163 1.5856 1.3629

s2=cumtrapz(t,y) wHBRIEIETT RS

s2 =
Columns 1 through 7
0 0.0981 0.3685 0.7449 1.1352 1.4438 1.5952
Columns 8 through 14
1.5523 1.3256 0.9706 0.5742 0.2335 0.0319 0.0188
Columns 15 through 21
0.1973 0.5237 0.9182 1.2842 1.5320 1.6009 1.4742

—ioix]

File Edit ¥iew Insert Tools Window Help

I Y Y N2 R

2

0.af

05F

Bl 2.9 i MRS HhkE

1. &R

GRMRE 2G5 RGP EHEC: T H . 3 conv Fl deconv 73 il 4 45 B FIif 4 oF
B, RISk R BRI (2.4.2 /NI R L

» conv: VIHEMER.

R

conv(x,y)

W x BRANE T, y ARG kI I R, W x Ay SRS KRG AR5

» conv2: I 4EE.

» deconv: fFGRUZH
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WV
[g,r]=deconv(x,y)
fEGFURIGR R AL x=conv(y,q)+T.

2. PoE E AR
o fft: RPN AR
Bk
X=Fft(x,N) %X &5 U7 B HEAT 25U S AR 4
ViU x nT DU R ARFERI 2 EA0AL; NN B x T AIKE, AR, WX
MK EENT N, W A3 E; Wil X WKERT N, W4 A3 9 N2 Mg
I, AT AR T S R B . TR UK T SR SR x KRR
—RAEBLT, SR BRECY EE, W abs A angle 23l SR ICHRAEAAR AL .
o ifft: —ZE PR L AR
Bk
X=ifft(x,N) Yo 25 8T 71 EA T 2 A a7 i 300 A 46t
[ 2.27] RGNS R SR A B BUT 5 G

0 HE 0 He
24 Am) = B(n) =
) {1 n=23,---10 ) {1 n=45,---9
A=ones(1,10);
A(D)=0
A =

0 1 1 1 1 1 1 1 1 1
B=ones(1,9);

B([1 2 3])=0
B =
0 0 0 1 1 1 1 1 1
C=conv(A,B) %t
C =

Columns 1 through 13
0 0 0 0 1 2 3 4 5 6 6 6

Columns 14 through 18
5 4 3 2 1

N=32; WFFIKEEN 32
AF=FFt(A,N); Yo -2
BF=FFt(B,N);

CF=AF.*BF;

cC=real (i FFt(CF)); Y03t Y e K2
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Dreren R

File Edit V¥iew Insert Tools Hindow Help

lDzda|xa s @

B

B 2.10 HBIRER

TR vl DU B E R S AR FR 45 5 C RIS AR sk B AR 1) CC 45 AR TR, 4
K 2.10 e HAp B HK R N BB N A 2 EEE0R, D00UR/NT length(A)+length(B)-1.

= SRR R R AR (CLTE)
Bk

cross(a,b)
= R R R R (RTE)
Bk

dot(a,b)

Y WHE a. b AW 3 ANICEN N E.
[ 2.281 V155 1) & 1) SUTEAM R Tfe
a=[1 2 3];
b=[4 5 6];
c=cross(a,b)

C =

-3 6 -3
c=dot(a,b)
Cc =

32
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3% MATLAB #FEiHE

PS5 VS AT DU AR IRAE A5 0 (AT DU 4, AR s, RIA )BT BRI AL 2
MATLAB HA5 %5 %% T B4 (Symbolic Math Toolbox), 455155 454 %) MATLAB 1%
(IS HIREE . T 5 50% T HAN & 7 4E Maple #AF3ERN 111,

3.1 FERIENXREIL

Symbolic Math Toolbox2.1 Wi E fEEAT AT 5 vH LI, 1 Je 2 AT 50 RR 5
A REHATIT S Is 5.

RS RO RA RS RIS, T sym &k QUEAF 5 0 B
ik
sym(“# & VIR B

Blhn, GUEEFRT SR, RS AR L HER AT S B E R R
>> a=sym(’sin(2)")

o=

sin(2)

sym 74 ] DLIE AU 3 e SRR R U A 5

i
sym(¥ & 2% oF Y B A% R lA AU N 155
Yl ZEOTLLERON A P, e PURRS, trraang, HARE IR 3.1 Bs.
®31 SHRE
% | EH
d AR A S 423 - BEEAB (BRI R 32 47)
f R ANZAT S A R IR R R

IR ERZAT AR e B AT B O RGBT 20), ATl p/gs p*qs
10°q. pi/q~ 2°q Fl sqrt(p)FE Xz —

€ T [ g AT R s AT BIL A s R 22 AT A

Bltn, QRS HE, XS AU HER AT 5 B &R
a=sym("sin(2)")

-

a =
sin(2)

flhn, CHEHHNFTSHE R, LRGN
a=sym(sin(2))

a =
8190223105242182*2~(-53)
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(%1 3.1] QU o RS 5 .

al=2*sqrt(5)+pi wOlEHEE =
al =
7.6137
a2=sym("2*sqrt(5)+pi") NIRRT 5 RIENX
a2 =
2*sqrt(5)+pi
a3=sym(2*sqrt(5)+pi) WiEERELNEEEUESFTTEE
a3 =
8572296331135796*2"(-50)
ad=sym(2*sqrt(5)+pi, "d") WIR IR I AR ST SE R
a4 =
7.6137286085893727261009189533070
a3l=a3-al W ET EMRFSERERITE
a3l =
0
a5="2*sqrt(5)+pi" WERFEREE
ab =
2*sqrt(5)+pi
=
File Edit ¥iew Web Hindow Help
=2 = I s R e |
Hame Size Bytes|Class
@al 1x1 8| double array
[8] 2 1x1 148 | =ym object
[@]3 1xl 172 | sym object
[@] a3t 1xl 126 | sym object
[@] a1 1xl 170 sym object
@35 1xl12 24| char array

Ready

31 THE=ERED
] LUl I & TAE SRR & E A B AR R R A g 0], AR Ml 3.1 Fros.

QA5 AL BT 5 RIE AT BUEH] sym A syms A<

1 fEH sym i@ QIR SRBMKRENX
B
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sym(‘Z&" Z4) 5 e = S EEREPOE
UL S HOH R E B e 15 AR E B R, v LU R O positive’ . real’
Flrunreal’, ’positive’ sk “IE. 527 fF548 &, ‘real’ Kon N “SL7 FF 548, unreal” £
N RS FRS AR WERANBR e ST A4 B
[ 3.2 QAT 5258, HSHEILRE.

syms X y real wEIREHFSRE
Z=x+i*y; wllE z AEHFESLRE
real (2) N z I SEHR A S H X
ans =
X
sym(*x", "unreal *); Wi RRAT 5 AR B B SE B
real (2) %I HL z HSEER
ans =
1/2*x+1/2*conj (x)
R iT: WE x y ASEEAR R, WL E z [0SR R
B
sym(‘Ri&’) % BT T ik X

(%1 3.2 8] Qs 58RIk,

Ffl=sym("a*x"2+b*x+c")

fl =
a*xN2+b*x+c

248/ syms & QISR BN SEER
Bk
syms(‘argl’, ‘arg?’, ....2%¥) YAl PR AL B E AT 5 AR B
symsargl arg2 ..., ¥ oAl TR B E UM A5 AR B ) s TR oA
Uil syms RISROIEZ AR SR R, XPMTEIE MRS ZeMmm . S8 E
HIRGTHI ) sym s AHIE], 28 06 I 4555 08 X B 4 th &% 14 5 A8 4 e
(51 3.2 821 (i syms fir & Q#7755 28RS RIEX.

syms a b ¢ x WEIRZANFSRE
f2=a*x"2+b*x+c NEIERF S RIER

2 =

a*xN2+b*x+c

syms(*ar,*b","c","x")
F3=a*x"\2+b*x+cC; DRBERF S RIARK
R BEQIE TAFS AR av by o x, XEIETHSRIENX, 2. 35 f1 FF5E
TEAAA

H sym Fl syms i 2t 7] LG AT 5 50 [
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A=sym("[a,b;c,d]™)

A =
[ a, bl

[ c, dl

Blhn, AEH] syms iy B [F] 7T 5 A -
syms a b cd

A=[a b;c d]

A =

[ a, b]

[ c, d]

L 3.3 LR HE 5 55 H MR A A
A=sym("[a,b;c,d]") YR EERT 5 AR R

A =

[ a, b]

[ c, d]

B="[a,b;c,d]" Yo 15T P AR RE
B =

[a.b;c,d]

C=[a,b;c,d] Yo i) Fat i (K B

??? Undefined function or variable "a".

Fee ot i TEEAs & av by oo d RFFLIME, MATLAB %45 AR RS .

C=sym(B) Yk AT S HERE

C =

[ a, bl

[ c, dl

whos
Name Size Bytes Class
A 2x2 312 sym object
B 1x9 18 char array
C 2x2 312 sym object

Grand total is 25 elements using 642 bytes
FEFPOr M. BRFFSHME A, ATRUE SN 2X2 A SR, S HRZ M.
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2 FFESRIEXHREEE

P Ia H BRI S DO 2T LU R Lk

= ARG AE IS S DN O R BT LT Ok B A R B R, e I R RORTA B
TR IV HNUBE R AR 8 ALV RiZoRiE, PR —RisHM e — e Bz 2, EEM
Z BTSSP RE G AR K I BBUR 22 . 15 S I8 AT BT BUEIs 5, AN BT
W2, IR T ia SO AR H HER 1 .

= RS IE ST LATG H 58 AR I dab PP A TR L PR R A

= APPSR, R E A S R

5

5 B A 3E AT RIS A o SR 5 B e S0 (R L 58 A R o

1. fSEBETHBHER

(1) EABHELF

» BEAF AT, =7, R G ey SRS S A RER N, k. 3. AERR.
HBr. KFHE s,

= BEAF T, Y7 N AT ST SRR, By SREE, BB TR S
JCER B

= BEAF 7T SRS MR L . AL E

(2) RRIBHLT

o ERFSRRME T, BA CRTL CRTEETTD CONT CONTEETT NS,

HERT “%T7 P&,

s BHFF “==" “~=" NHER T IAR SR IT TS COARE” .
My CRTONE, WG R 1 Ry 9 R I, RGBT 0 R

2. M¥uEH

(1) = A BREANX H bR

“MRBEFE sin. cos. tan; XU PR E(LHE sinh. cosh. tanh; = EER T atan2
BRI EARE ] T H0 T4, HoAR M asin. acos. atan BREUESF S8 5 b 58U AOAE 7
EAH IR

(2) FRECRI R 2L

FREPRAL sqrt exp. expm A TVE S BB TR 52 AH R R AR B 75 H S
A BARXNEL log(GRIR In), 1A EUE TS H 1 log2 Fl logl0.

(3) BHRK

SBIILHE conj. SRILHS real. SKAEHS imag AISRAR abs BR B BV P AAEH ik
M. AR, R85 T, MATLAB B S AERARM MM 2.

(4) HFEAH S

MATLAB $& 4t (1) 5 H A B iy 24 diag, triu, tril, inv, det, rank, poly, expm,
eig %%, BAITIHE L SEE TS S DL e 42— FF
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. ar
[ 3.4) sRAERE A {
a1
syms all al2 a2l a22
A=[all al2;a2l1l a22]

A =

[ a11, a12]
[ a21, a22]
det(A)

ans =
all*a22-al2*a21
A"

ans =

[ a11, a21]
[ a12, a22]
eig(A)

ans =

[ 1/2*all+1/2*a22+1/2*(all 2-2*all*a22+a22/2+4*al2*a21)~(1/2)]
[ 1/2*all+1/2*a22-1/2*(all 2-2*all*a22+a22/2+4*al2*a21)~(1/2)]

ap

a7

}E‘Jﬁﬁﬂﬁﬁ\ AEICHe e B AR AL -

PRIEAT 5 AR

Wit HATFIR

Wit EARSLH L E

Yoit AT HEAE

[ 3.5) %5 #ik =2x*+3x+4 15 g=5x+6 MR HLEH.

T=sym("2*x"2+3*x+4%)

L
2FXN2+3*x+4
g=sym("5*x+6")

g =
5*Xx+6
f+g

ans
2*x"N2+8*x+10
*g

ans
(2*x"2+3*x+4)*(5*x+6)

WA 5 FRIEAA N

WA 5 RIEA A
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1. Symbolic Math Toolbox H HJH R H 7=

7F: Symbolic Math Toolbox F1 45 = FA [l (IS RIS 5«
= HE%: MATLAB (K7 s 5.

» fFHIE. Maple HORSRFT 125,

* VPA #!: Maple FHT RN EI25H .

2. [EEKE I
fEREN LN VPA B 80n] DME ] digits F1 vpa T 2 K55I
Bk
digits(n) %o 52 BRI TRIRG &

YL n ST AT R A digits BRIEIRT LSO BRI 200 Bk R B, Bl S
(AN IEAT Maple BB SLHS LUBTRS B A HE . G R SO inisy, S F I 1) A0 o5 () A
AN, a4 “digits” HRZORERIANAG AR, BRI 32 7.

Bk

S=vpa(s,n) Yol s Fon A n AL R BN RS x5

YL s 0] DUREUEX S a5 5%, (HIFE KSR S — 2 R 555 U8 n B
I U LA 2 1) digits $8 00 K5 . vpa v HUHE R MRF 5 X% s SOFRs FE T, JF LA
FEDRE S on o h B4 R, (HIFA SR A R digits 240

[ 3.6 %k 245 + m BEATAERORS EEE 10 L
a=sym("2*sqrt(5)+pi~)

a =
2*sqrt(5)+pi

digits % B BRI B BALEL

Digits = 32

vpa(a) %H BRI AL B EF B R

ans =

7.6137286085893726312809907207421
vpa(a,20) W Ti E RS BE v L R

ans =

7.6137286085893726313

digits(15) W BRI BB LS

vpa(a) Wiz digits 5 EREEHEIFBR
ans =

7.61372860858937
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3. Symbolic Math Toolbox 5 () = Fiz &7 2 H i
(%1 3.6 8:1 NI = Ahia 77 AL 2/3 IS5 R
al =2/3 %HfE Y

al =
0.6667
a2 = sym(2/3) wh EE A

a2 =
2/3
a3 =vpa("2/37,32) %VPA#

a3 =

.66666666666666666666666666666667

FEFE3

»  RE ST AU B A s S R

o A REOR RSB S TSI AR N A R, AR R A R AR T

» VPA WML RRS LR Sia S LA RS, PTLABCEAT S AR, R A S £
SN, A s S I TR) RS T ) A A7 21

= BUEAAR R al 85 R RN AL EOT AR AE R A AR, AR TR A RO
ARAIEE “format” iy 45 a1 R IHME L “format” ir &3l A8 1 /s BT R0 £ -

format long

al

al =
0.66666666666667

1. BBEXNSEBR TSNS
sym i 2 1] DL EE A6 G 0 il A BEAL R AF 5 060 5, vpa iy 2 T LUK SU(E Y0 5 e 460
AT RS FE ) VPA TS50 %,

2. KfF SRR R
fEH] double.  numeric pREAT LLKEAT BEEUCRAN VPA BUAF 5000 G 1 B0 B o
ik

N=double(S) O AR S HH MU A R N
N=numeric(S) YW 5 AR B S Fe N B EA = N

L 3.7) 3445 20 25 + m 5 B0 As B HEA T30

clear

al=sym("2*sqrt(5)+pi")
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al =
2*sqrt(5)+pi

bl=double(al) wEEE B ET B

bl =
7.6137

a2=vpa(sym(*2*sqrt(5)+pi~),32)

a2 =
7.6137286085893726312809907207421

b2=numeric(a2) Wik BERE

b2 =

7.6137
(4] 3.7 221 TSR BUR SR
b3=eval (al)

b3 =
7.6137

H “whos” #r & & HALEMAR, WLIEFIbL. b2, b3 HFH h XURs A
whos

Name Size Bytes Class

al 1x1 148 sym object

a2 1x1 190 sym object

bl 1x1 8 double array

b2 1x1 8 double array

b3 1x1 8 double array

Grand total is 50 elements using 362 bytes

3.3 S RIANRRIEFIGE R

1. B BT RN EFE N
» MATLAB FJT UL R RIGER—A 3 AR =
» NEIEREL A AREIE N B AR

= FFERIEAT AR ZA TR, WHEIR DL WP A d A2
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O E AR WORBCH x, WEBAE T RHNP AP i Ol x AR R x M A,
WAE x J T RIS o
= KRG TR NG PRI .

2. findsym BRI
WA EFT 5 RIAA P A B 5285, nf UM findsym BECK B 3 5E
Bk
findsym(EXPR,n) %l H A5 AR &
Yil]: EXPR o)LL T 5 BB SHE: n AP HAF S AN, Mnd
W, AR5t EXPR A TG R4 528 b
(%) 3.8] 15 #F 5 &KL P INFF 5L E.

Tf=sym("a*x"2+b*x+c")

¥ =
a*xN2+b*x+c

findsym(f) wWFHTE ST E

ans =
a, b, ¢, x
g=sym(~“sin(z)+cos(v) ")

g:
sin(z)+cos(v)

findsym(g,1) WEHE-NFETE

ans =
z

REFF UL A5 28 2 Aty B x M), DAAE x T z 2 B AT 5288

[F] AN R B AT 5 T U W] LR I = R G, B BL R (4 £t nl LA 2o

» ZOEUE U ERL T f(x)=x3+6x2+11x—6
v PRIEUEARRIETT A f(x)=(x-1)(x-2)(x-3)
» RERARRIET A fx)=x(x(x-6)+11)-6
(41 3.9 =FE A5 RIEX M EIR.

F=sym("x"3-6*x"2+11*x-6") %2 TR
f =

XN3-6*X"N2+11*Xx-6

g= sym(" (x-1)*(x-2)*(x-3)") wEXTEK
g =
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=1D*(X=2)*(x-3)

h= sym(" x*(x*(x-6)+11)-6") WIREL R

h =
X*(x*(x-6)+11)-6

1. pretty BREL
[#1 3.9 821 45 AN A5 5 R IA X TE A
pretty(f)
3 2
X -6x +11 x -6
2. collect BA%X

(41 3.9 82] 45 A AT 5 R IE B
collect(g)

ans =
XN3-6*X"N2+11*X-6

AT LA AR, W LR E AT S AR ORGSR RIZEI. N IAT .

ik
Tl=sym(* XN3+2*X"2*y+4*xX*y+6")

fl =
XNSH2*XN2*FY+4*X*y+6
collect(fl,"y") Wi% y KA FF R

ans =
(2*XN2+4*X) *y+x"3+6

3. expand BR%(
(4] 3.9 221 45 tHAHMN 775 KA TE .
expand(g)

ans =
XN3-6*X"N2+11*X-6

4. horner %k
(41 3.9 821 45 75 RA A ke A
horner(f)

ans =
X*(x*(x-6)+11)-6
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5. factor PR
[#1 3.9 2] 45 455 Rk X B K.
factor(T)

ans =
-1)*(x-2)*(x-3)

6. simplify E%{

U5 3.9 821 FIH = s BOR A AL AF 53R 1A 50 cos™x-sin’x.
y=sym("cos(x)"2-sin(x)"2")

y =

cos(X)N2-sin(x)"2

simplify(y)

ans =
2*cos(x)"2-1

7. simple %
simple PAELL HHZFPRILIE, 4 HFRT pretty « collect. expand. factor. simplify ffj
e 2 M radsimp.  combine. combine(trig). convert XX, FF T KA D EH T
ik At
[ 3.9 821 FI simple {75 5%k cos’x-sin’x.
simple(y)
simplify:
2*cos(x)"2-1
radsimp:
cos(X)N2-sin(x)"2
combine(trig):
cos(2*x)
factor:

(cos(X)-sin(xX))*(cos(x)+sin(x))

expand:
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cos(X)N2-sin(x)"2

combine:

cos(2*x)

convert(exp):
(1/72%exp(i*x)+1/2/exp(i*x))"2+1/4*(exp(i*x)-1/exp(i*x))"2
convert(sincos):

cos(X)N2-sin(x)"2

convert(tan):

(I-tan(1/72*x)"2)"2/ (L+tan(1/2*x)"2)N2-4*tan(1/2*x)"2/ (1+tan(1/2*x
IN2)"2

collect(X):

cos(xX)N2-sin(x)"2
ans =
cos(2*x)

FRRE AT AL IR S 2 “cos(2%)”

1. subexpr K%t
A
subexpr(s,s1) Y585 s1 KB s Py TRIAA
subexpr PREUH T HKIAE AT, HAEKHFRIEA P ER, WRHENr7
Pk, EMEEE IR, HARE.

(13,101 1 subexpr 5 K/ L ﬂ R e R
syms a b c d x

s=eig([a b;c d]) Wit EARFE(E

S =

[ 1/2*a+1/2%d+1/2*(a~2-2*a*d+d 2+4*b*c)~(1/2)]
[ 1/2*a+1/2%d-1/2*(a~2-2*a*d+d 2+4*b*c)~(1/2)]
subexpr(s,x) %H x B TRER
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ans =
[ 1/72*a+1/2*d+1/2*(a”2-2*a*d+d"2+4*b*c)"(1/2)]
[ 1/2*a+1/2*d-1/2*(a”2-2*a*d+d"2+4*b*c)"(1/2)]

2. subs PR#L

subs BRHA] R BEAT X5 ik AU £ 5 A48 B R B 4k

Bk
subs(s) %45 EAH BT 5 Rk s th AL &
subs(s,new) %H new BT 5 RIAX s T H AL
subs(s,old,new) %M new BT 5RIAX s T old AL 5

(51 3.10 21 F subs bR OO RF 5 RIA R ety +3(x+y)+5 BEATEE e
fosym(* (x+y)"2+3*(x+y)+5")  UOIBRFHRIER

¥ =
(X+Y)N2+3* (x+y)+5

X=5;
fl=subs(f) %A TAE =R 45 B E R x

fl =
(5+y)N2+20+3*y
f2=subs(f,"x+y","s") %H s FH x+y

f2 =
(())"2+3*((s))+5
f3=subs(f, "x+y",5) %HEH 5 B x+y

3 =
45
f4=subs(f,"x","z") WH z Bk x

4 =
((@D+y)"2+3*((2)+y)+5

7E MATLAB H finverse &% ] PLSRAFST5 R ETT [ bR L

Bk

finverse(f,v) Yo FE T FAR L v [ RREL f(v)R = bR %L
YW v g, WERIA R B A5 285K S ek
1. KR

(4] 3.11] =K te* IS s %L
f=sym("t*e”x") %057 PRI K
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¥ =
t™re™x

g=Finverse(f) %%t BRIN B HHAR & 5K IR B

g =
log(x/t)/1og(e)
g=Finverse(f,"t") %X} t 3K R

g =

t/(e”™x)

FERPII AT ARG E Xt WAL, WSS |5 a)
syms t

g=Ffinverse(f,t)

2. RE AR

(4] 3.11 ) 45 te* 5 ay*+by+c HIE A RR%L.
f=sym("t*e"x"); wEIRERFSRIER
g=sym("a*y"2+b*y+c"); wEIRERF5RIER
hl=compose(f,q) witE F(g(x))

hl =

treN(a*y"2+b*y+c)

h2=compose(g,f) %t g(F(X))

h2 =

a*t"2*(e™x)N2+b*t*ex+c
h3=compose(f.g,"z") wit&E £(9(2))
h3 =

t*eN(a*z"2+b*z+C)

(4] 3.11 £2) 573 t* 5 y* I SR
fl=sym("t*e”™x");

gl=sym("y"2%);

hl=compose(fl,gl)

hl =
t*e™N(y™2)
h2=compose(f1,g1,"z") %itH& f(g(2))

h2 =
t*enr(272)
h3=compose(f1,g1,"t","y") W t A BEREHE £(9(2))

h3 =
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yN2*ex

h4=compose(f1,gl,"t","y","z") %t AAZEIHE f(g(2)), HHzEBHy

h4 =
zZN\2*eNX

hs=subs(h3, "y","z") o4 PR 79552 1S 5 ha AR 4 B

h5 =
(@2)"2*ex

1. FF5REAELMANE#H
He k2 T AT 5 2R 50 £ () WA 22 TR by B 94T 1) B EA T A LB 4, MATLAB S it
T ERE sym2poly Fl poly2sym SCERAH HL G4k,
(1) sym2poly &%
[ 3.12] K75 5 Kk 2x+3x+1 B hiT &,
F=sym("2*x+3*x"2+1")

f =
2FX+3*XN2+1

sym2poly (f) WiE B A RS AT R &

ans =
3 2 1
Tl=sym(*a*x"2+b*x+c")

fl =
a*x"2+b*x+c
sym2poly (1)

??? Error using ==> sym/sym2poly
Input has more than one symbolic variable.
FEFEor M KRBT & — AN & A 5 Rk kAT e 4
(2) poly2sym B %
[ 3. 12 221 A7 1) B ol 755 3B 2
g=poly2sym([1 3 2]) WERIN x ARFSERBRIFFSRIEAK

g:
XN2+3*X+2

g=poly2sym([1 3 2],sym("y")) %y ARFSERBHFSEREKX

g:
yN2+3*y+2
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2. RIS TS
IR A AT R SR Z ). LA mumden s HOKGUI) T
SRARE, AT LTI
ks
[n,d]=numden(f)
B n s d s £ AR,
[ 3131 /il numden BECRBEIUG 25— 1L 43642 1050 570

s243s+2 s
Tl=sym("1/(s"N2+3*s+2) ")

fl =
1/(s"2+3*s+2)
T2=sym(*1/s"N2+3*s+2")

f2 =
1/s7N2+3*s+2
[n1,d1l]=numden(fl)

nl =

1

di =

SN2+3*s+2
[n2,d2]=numden(f2)

n2 =
1+3*s"N3+2*sN2
d2 =

sN2

4 FFSRIR. RFR 2 FAZR KA

TBE £ 5 R IE M R A7 71, Symbolic Math Toolbox $4JE T 1 #z3Rk 4 xUAR R 1 1% 4
limit, P& limit (OFEAHIE IR 3.2 PR
% 3.2 limit B
RIEX R B
hn{}) flx) limt(f) X x SREIE T 0 IR

limf | miExa) 3 5 SR T a FROREBR, 472 4 R AT S5 B MR A1

X—a
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lim f(x) limt(f;x,a, left) | % x SKAEUT T a IR IR

X—a~

lim f(x) limt(f,x,a, right) | %F x SRAT &L T a FIHER

x—a*

(4 3.4 735005k 1/x 75 0 A N PRI fET . AN A 20 ain F A T3 1) =/ A FRAE
f=sym("1/x")

f =
1/x
limit(F) %% x KT T 0 KR

ans =
NaN

limit(f,"x",0) %% x KT 0 FIHRR

ans =
NaN
limit(f,"x",0,"left") AT FO

ans =
-inf
limit(F,"x",0, "right") Y EY =5 line 0}

ans =
inf
FEFPorHT: A RAAEE, RE R BRAAE7E A NaN.

RIS T DK A S £ = lim D=2
(4 3.14 2] KR%L cos(x) I T4

syms t x
limit((cos(x+t)-cos(x))/t,t,0)

ans =
-sin(x)

BREL diff 2 FH R SR A5 ik gy

B
diff(f) Yok 0 I H1AZ i — B s oy
diff(f.t) Yosk XTS5 AL ¢ — By
diff(fn) %K £4F A HZZE R n By
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diff(f,tn) %R £ 465485 ¢ 1 n s
[4) 3.151 040 fix)=ax™+bx+c, K ()T

Tf=sym("a*x"2+b*x+c")

¥ =
a*xN2+b*x+c

diff(f) WA EHZE x K—Hrus

ans =
2*a*x+b

diff(f,"a") wNF5Z=EaRk—Mus

ans =
XN2

diff(f,"x",2) %XFF5EE x KZprign

ans =
2*a

diff(F,3) %X RN B AR x R=Hrius

ans =
0

o3 PR diff ] U] A5 AR, JEE R R R (B — AN o R AT o is 5.

2x

t
tsin(x) e

2
[#13.15 4£] Xﬁﬁ‘%‘%ﬁl@{ X} Ky o

syms t x

g=[2*x t°2;t*sin(x) exp()] WRIRAF SRR

g =
[ 2*X, 2]

[ t*sin(X), exp(X)]

diff(g) wXTERIN H AR & x SK—Bii s
ans =

L 2, 0]l

[ t*cos(X), exp(xX)]

diff(g,"t") WIS AR E t R—Mr s
ans =

L 0, 2*t]

[ sin(), o]l
diff(g,2) %X EBRIN 2 AR & x SR By
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ans =
L 0, 0]
[ -t*sin(x), exp(X)]

diff 38 7T LU TR e P K o0 AT IR IR 254
(41 3.15 82) P LAE A diff o155 ) & M) e 1K 25 (H .

x1=0:0.5:2;
yl=sin(x1)
yl =
0 0.4794 0.8415 0.9975 0.9093
diff(yl) WitHITRE
ans =

0.4794  0.3620 0.1560 -0.0882
REFP s TS 220 B OR 1 B b — )

B A ERR D FIASERR Y, T HY R B int i) LRSS 5 RIE MR

int(f,t") Y%K IF A t A ERS,
int(f,"t",a,b) %RAF 5 A t A
int(f, ', m’,’n’)  %RFFSARE ¢ (RS
YL CORRF SRR, Y S BROIN B AR R a b NEUE, [ab] AR XIE: m
Fln ATFSAS, [ma]l R X IE: SRS ML, FFS AR G2 . BUDREUA
’\ﬁlﬁT EANAELE, BIMEAAAE, AT REMR TR 2 4541, MATLAB JCiEiAI#3 H . 4 MATLAB
REFR BRI I, o4 H 5 R R 1% R HH B ik 5

(%] 3.16] **ﬂﬁ\jcos(x) F chos(x) o

f=sym(“cos(X)");

int(f) NRAEFR S
ans =
sin(x)

int(f,0,pi/3)  WRERL

ans =
1/2*3~(1/2)
int(f,"a","b") %KERL

ans =
sin(b)-sin(a)
int(int(f)) WRZER;
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ans =

-cos(x)

diff Fl int 74, W A] DA 47 8 £ 3HATI8 5
f="cos(X)";

2

(51 3.16 4] ﬁ‘%‘%%%ﬁl@{ x

tsin(x) e*

} HIB

syms t x

g=[2*x tr2;t*sin(x) exp(x)] WEIEAF SHER

g =
L 2*x, 2]
[ t*sin(x), exp(x)]
int(g) %XT X KA ERAS:
ans =
L XN2, t™2*x]
[ -t*cos(x), exp(X)]
int(g,"t") %% t KA ER S
ans =
L 2*x*t, 1/3*t"3]
[ 1/72*t"2*sin(x), exp(x)*t]

int(g,sym(*a®),sym(*b*)) Wk x RKEB

ans =
[ br2-an2, t72*(b-a)]
[ -t*cos(b)+t*cos(a), exp(b)-exp(a)]
1. symsum B %%
Bk
symsum(s,x,a,b) Yolt AL s MG EA

Wl x N EAZE, x AMMERA R B AR ESRA s RS RIEAG [ablh B HL x
IREVCIERTEN:E
1 1

(%1 3.17] ﬁ‘zé&%ﬁz1+2lz+3—z+...+k—2+...$u Tt e [ R

syms x k

sl=symsum(1/k”2,1,10) %t B H I RT 10 TAN
sl =

1968329/1270080
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s2=symsum(1/k~2,1,inf) %l B

s2 =
1/6%pin2
s3=symsum(x~k, k" ,0, inf) WitEXT Kk A B3R E R

s3 =
-1/(x-1)

2. taylor EB#
Bk
taylor (Fx,n) %K 2 KR T
W x A E, FAMFSREN; 0 F AT REBEEITE n 0, S5 n A0g IR
IRITHT 5 Wi

() 317 8] sk & HOZEBEIF AN« 1+X+%.x2+L.x3+...+i.xk-l+...o

2x3 k!
syms X
sl=taylor(exp(x),8) %FEJTHI 8 TR
sl =
1+X+1/2*xX"N2+1/6*XN3+1/24*XxN4+1/120*x"5+1/720*X"6+1/5040*x"7
s2=taylor(exp(x)) %ERAFETTHI 5 IR
s2 =

1+X+1/2*XN2+1/6*XN3+1/24* X N4+1/120*X"5

K

1

3.5 Sl

fourier R4 5 AR v LAR FHAR 73 bR EK int SRSCER, ] LA 44 fourier 5L ifourier
PRSI
1. fourier 22k
i
F=fourier(f,t ,w) %K I 35k bR 50 f(t) ) fourier A4 F
Y REIZEIR F 2525 wRE, 4258w g, BRIAREISE S w I REL
o4 tIREL IS c AR, BIAAHTEREN x.

2. fourier A

R
f=ifourier (F) %R K HL F 11 fourier A2 £(t)
f=ifourier (F,w,t)

Wi ifourier PRI VA fourier PR ECAH A .
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i

lmawlﬁﬁmk%%mmmﬁﬁFu&F%mmaﬁﬁﬁo

syms t w

F=fourier(1/t,t,w) %fFourier Z8#t

F =

i*pi*(Heaviside(-w)-Heaviside(w))

f=ifourier(F,t) Y%fourier A #H

f =

1/t

f=ifourier(F) %fourier RZEHERIN x HEEZRE
f =

1/x

1 t=20 w N, ..
, PR N EE: 5K Heaviside 144

U4 HT: o Heaviside(t)z%iﬁlgﬁﬂj’(l%liﬁ{0 t<0

(%1 3.18 221 A7 K e £ fourier A2 HE .
fourier(sym(“Heaviside(t) "))

ans =
pi*Dirac(w)-i/w

REFF )M : Dirac BAECH ALK bR £

1. Laplace Z&#t
Bk
F=laplace(f,t,s) %K I 4k R 5L £ 1) Laplace 484t F
YW RIPIEEIRF N s KRR E, 928 s A%, IRIIER F BRI 'SR E: £4 ¢ 18R
HZE g, BUA A HARENY .
(41 3.191 3K sin(at) N1 2k 51 £ 1) Laplace 224 .

syms a t s
Fi=laplace(sin(a*t),t,s) %3k sinat [ Laplace Z&#:

F1 =
a/ (s~2+an2)
F2=laplace(sym("Heaviside(t)")) %KM EKEEK Laplace T

F2 =
1/s

2. Laplace Jx A& #
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Bk
f=ilaplace(F,s,t) %3k F ] Laplace 235 #t f
U9 3,10 461 sk — A1 1 19 Laplace 24k,

s+a
syms s a t
fl=ilaplace(1/(s+a),s,t) %k 1/s+a i) Laplace xZ#H

fl =
exp(-a*t)
f2=ilaplace(l,s,t) %3k 1 B Laplace RAZ#H A Bk i %

2 =
Dirac(t)

1. ztrans B ¥
Bk
F=ztrans(f,n, z) %K I 41 £ 1) Z A F
YL IRMIZR F RS SEE 2z WAL E; Y n AN, BABEREN: Y34
z B, IR[BIEE REBRIN K 2 (1 R HL
(5] 3.20] REVERRREL. Rk pR 2R e 1K) Z A4
syms anzt

Fzl=ztrans(sym("Heaviside(t)"),n,z) %KHrEKERE K Zz 2k

Fzl =
Heaviside(t)*z/(z-1)
Fz2=ztrans(sym("Dirac(t)"),n,z) %R Bk R B ) Z AR e

Fz2 =
Dirac(t)*z/(z-1)
Fz3=ztrans(exp(-a*t),n,z) w3k e-at K Z &

Fz3 =
exp(-a*t)*z/(z-1)

2. iztrans R
Tk
f=iztrans(F,z,n) %K F 1 z A4 £
(51 3.20 81 H Z AT H M BReR S kb s 2OR €™ 1) Z A8 4.
syms n z t
fl=iztrans(Fzl,z,n)

fl =
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Heaviside(t)
f2=iztrans(Fz2,z,n)

f2 =
Dirac(t)
f3=iztrans(Fz3,z,n)

3 =
exp(-a*t)

3.6 FFS/TTERYKAR

277 FEANAFAE SR SOEHoAth 1 (h 2305, MATLAB # LU solve #4454 Hi 7 R %L
{ELfiFt -
Bk

solve(‘eq’,’v’) YosK 7 FE G4 AL S I i

solve(‘eql’, ’eq2’,’v1’,'v2’,...) %R FRAI G TR e AR R IR

Y: eq WTRLEE SRS A S RA MR, Wl DUEA S S SRS RIAA, (AT
FRIUIE S eq=0 M7 FE: U5 v B, BRYCH TR B e b 45 3o 450
A T

[ 4] 3.21) K72 ax’+bx+c=0 Fl sinx=0 [FIfi# .

Fl=sym("a*x"2+b*x+c") ULES
fl =

a*xN2+b*x+c

solve(fl) %K 77 TR AR X
ans =

[ 1/2/7a*(-b+(b"2-4*a*c)™(1/2))]
[ 1/72/a*(-b-(b"2-4*a*c)™(1/2))]
f2=sym("sin(x)")

2 =
sin(x)
solve(f2,"x")

ans =
0

FEFPIr M 24 sinx=0 A 2 Mg, HBERTH 0 Bz i FROLAM .



x2+2x+1=0

[413.22] SR=JCARLttE I fEdl s x+3z=4 KIf#.

y*z=-1
eql=sym(*x"2+2*x+1%);
eq2=sym("x+3*z=4");
eq3=sym("y*z=-1");
[x,y,z]=solve(eql,eq2,eq3) WiF T RRAHFIRES Xy, 2
X =
-1
-3/5
Z =
5/3
FEFEAMMT: AR MR, G0l “S=solve(eql.eq2.eq3) 7 + I
GERN
S=

x: [1x1 sym]
y: [1x1 sym]
z: [1x1 sym)]

MATLAB 24t T dsolve i 1J LU J- X 455 1 iy 5 REEA T SR Ak o
Bk
dsolve(‘eq’,’con’,’v’) %K ARy TR
dsolve(‘eql,eq2...’,’conl,con2...”,’viv2...") %R J7 Fedl
YW Ceq MBI T RE: Ccon M HIAA AT, AT v ONRE A AR, A g
BRINA x 50t 4 H AR A Hh &5 O S A A 2R
= Yy AR, BT eq IRBLE N -

. dy o d .
y%*%@ﬁf@%ﬁ%mﬁDw
X

w d” . d" N
y%nmgﬁ;%ﬂdz%mﬁDwo
X t

» IR con' N 5 H'y(a)=b, Dy(c)=d'HIkg X HAIIRSAF D T3 Tr R AN
FEFTAHFE PR R DUE R R BT CLy €20 e, MR APAERRCH BAT (A0 H 55T DTt (K00 da 4 1

2
(mamxiwaﬁﬁag%_g?:ﬁ,ﬂnw,ﬂwmm%o
X X
y=dsolve("x*D2y-3*Dy=x"2", "x") YR TY 53 T FE ) B A
y =
-1/3*xX"3+C1+C2*x"N4

y=dsolve("x*D2y-3*Dy=x"2","y(1)=0,y(5)=0", "Xx")  WR#hs 77 FRH45HR
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y:
-1/3*x"3+125/468+31/468*x"4

(Mam}*ﬁﬁﬁﬁ@%:%%:ﬂmﬁo

[X ,y] :dSO|Ve(' DX:y ) Dy:_x')

X =

cos(t)*Cl+sin(t)*C2

y =

-sin(t)*Cl+cos(t)*C2

FEFPortr: BUAME AR t Cl. C2 MEEER, Fpthnfse A&, 4R
(EIGE

[x,y]l=dsolve("Dx=y,Dy=-x","t")

3.7 FFSERERIATHLIL

1. ezplot 1 ezplot3 fiy4

ezplot T2 22 il 75 5 R IA A B AR T AN W 2% BR B ) —4E 2k, ezplot3 M H T4
il = o it 2k

Bk

ezplot(F,[xmin,xmax],fig) %ol {7 5 3% U KT

Y] FOER M AT 5 K8 [xmin,xmax 22 ) BAZE VG ], A0 BRAE N[ —2
n, 2n); fig RFREMEIEE D, BRI N LT EEE D .

[#13.25) it E—/N 1y D4 3.23]  y)REREIIEE, Wl 3.2 Jis.

y =sym("-1/3*x"3+1/3*x™M ")

y:
-1/3*x"3+1/3*x"N4

ezplot(y)

ezplot(y, [0,100]) w4 HI TS R y ZE[0, 100] I E
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Bile Edit Yiew Dnsert Ioels Nisdow Help
DEEES kA2 BRED

13 ¥ +1 250468 +31/468 *

T
@
“I

!

B 3.2 (a) yX)ZE[-2 1, 2n]KIBETE

x10°

=10l =]

Bile Edit Yiew Jasert Joels Fisdow Halp
DEES kA2 BaD

173+ ZEMER #3146

/,

N W W W & 0 @ @ W
:

(b) y()ZE[0, 100]FEITE

[%13.261 H ezplot3 £l —4EfF 5 3iAx gk, Wikl 3.3 Prx.
x=sym("sin(t)");
z=sym("t");

y=sym(“cos(t)");
ezplot3(X,y,z,[0,10*pi], "animate*®)

i = 4 2%

%zt € FE[0, 10*pi ] Va

File Edt Wew Insert Tools Window Help

) Figure No. 1

®=sinft), ¥y = coslt), z=1t

=0l x|

Bl 3.3 freRERAaH =YLk

2. HeLlus

MATLAB #2401 FH 2 K fr 2015 32 3.3 T

R 33 HEREAMFRHHLEGS

w4 &X 245

ezcontour 1) 25 v ezcontour('x*sin(t)',[-4,4])

ezcontourf ) L 7 O A e ezcontourf('x*sin(t)',[-4,4])

ezmesh 1) = 4[] £ 4] ezmesh('sin(x)*exp(-t)','cos(x)*exp(-t)','x',[0,2*pi])
ezmeshc B T 58 oy 2 PR — 4 P 2 ezmeshc('sin(x)*t',[-pi,pi])

ezpolar T AR AA b ezpolar('sin(t)',[0,pi/2])

ezsurf 15 = ¢ fh i ezsurf('x*sin(t)','x*cos(t)','t',[0,10*pi])

ezsurfc EF S =4Edh i & | ezsurfe('x*sin(t)','x*cos(t)",'t',[0,pi,0,2*pi])
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PO XL A (KBS HR X AT B B BT A, ARt AT T AT S A (e

Symbolic Math Toolbox IB$EHE T 5 —Fh 55 o1& 7 N BB IS5 R B0 5545, &
funtool.m XK. 7E MATLAB fiv 4% 14 A T2 “funtool”, mies L% K AL R it
Hs, K 3.4 Fios.

Grieeere e =
f 2 1
&
4 15
2
0 1
2
4 ns
&
. . . . . . . als . . . . . ,
B -4 E] 0 2 4 ] ] -4 2 [ 2 4 F]
X 3
A 3.4 (a) Figure No. 1 &1 (b) Figure No. 2 1
Dricwero. s RT=IE
f= I "
a= I 1
= I [-2*pi. 2*pi] a= I 142
df/dx | int f | zimple f | num f | den f 1/ | firre
f+a f-a *a fta I"a flx+a] fl«a]
f+ag | f-g | f*g | fég | f[a) | g=f | SWap
Inzert Cypcle Delete Reset Help | Demo Cloge

& 3.4 (c) Figure No. 3 &
TEEEAL s BT B2 vhn] L7 (0 b 7 7 R 0 T A5 45 SR s 11 T 2k

3.8 Maple &R & HI{E F

MATLAB (07 538 55:F5 FAth Maple #K(EFTCAFIV 5 H0F THMISERIT, Maple
Pt 2000 2 5647 5ia H a2

1. maple BRI
maple BEH T AT 5185, FHRTHE 45 4Lk [9] 3] MATLAB 1 TAEZH .
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ik

maple(MapleStatement) %Iz 1T Maple %3 [1)1F ) MapleStatement
maple(fun,argl,arg?2...) %117 LA argl,arg2... A Z 4[] Maple ] fun iR

£
[ %) 3.27) F/1 Maple [¥) discrim &%, 15522 10 1) 540 ) =K

maple("discrim(a*x"2+b*x+c,x) ")

ans =
-4*a*c+b”2

WA L BL R A SE 3

syms a b ¢ x
maple("discrim®,a*x"2+b*x+c, "x")

ans =

-4*a*c+b"2

FEJ¥ 43 HT: MapleStatement 20 FF & Maple tEyEALN], PRI — %W 5 ] mhelp iy 23R4
maple PR iy A 2

2. mfun BB ¥
mfun BREH 15 Maple H 128 #L pR B T B IE 5 .
Bk
mfun(‘fun’,pl,p2,...)
VLB : 'fun A RE44;s plp2,.. HERENS4L.
(4] 3.281 I ged PRSI K AL
mfun(*gcd*®,20,30)

ans =
10

1. mfunlist 7%
mfunlist 172 HRFIH BERE “mfun” @y 211 4 MUEFR Maple BR%.

2. mhelp f74

mhelp i & H K 3K 5T Maple [ b8 50% 8 F 770 35 B«

(1) f#H “mhelp index” 7 LA&FH Maple IR 5| H %,

(2) £ “mhelp index [432K44]” 7] LhidE— R A A H Maple F3EASEAR. M
“mhelp index” A2 HILWIER 3.4 FiosiIZEn4 .

% 3.4 Maple [f ek $251
Fhl 4 UiBA
expression Fix Ak 8
function BRI i A4
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(41 3.28 8] A& Kb KA LI R AL ged.
mhelp gcd

% 4 FE MATLAB t+&E TR GUI it

MATLAB HA R 58RI —4ef1 — 42z K DiRe, JUHAEK T &FhRkaeE H 85 L n T M
b

4.1 ZE %I 45

1. plot(x) £l x [ & £k
plot fir /& MATLAB A fif i1y HAE T 5] 2 i — DN B, TR 4 k.
WA
plot(x) Y2 I LA x Ay PAAABR ) — 4 i 2%
plot(x,y)  %ZhlLL x AHARER y P ARKRIK 4 it £k
BEW]: x Ay AT LU A i f

(41 4.1 H plot(x)dnr 4 H £, K 4.1 s,

=10l ] PEFWEE =loix]
Eila Plit View Josert Josls Gisdew Halp Bile Pdit Yiew Jasert Josls isdew Halp
DEE& kA2 2D DEE& MAA A BRD
4
./..
38 S 09 \
s ,
36 P ] 05 / N\
24 e 1 07 AN
- 7 A
22 S Vs \
./, 4 & AY
3 P L '_/ N\
28 04 y
& 1 03 /
24 E 0zt / N\
aaf 7 ol / AN
e / \
W37 e 75 8 2 22 324 26 26 Y97 4 76 18 2 22 24 35 26

Bl 4.1 (a) x1 HiZk (b) x2 £k
x1=[1 2 3]
X1l =
1 2 3
plot(x1)
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x2=[0 1 0]

X2 =
0 1 0
plot(x2)

2. plot(x,y) xR & x 'y K #hEL
[ 4.2) 2 M2 y=sin(x) R 7 ek, Kl 4.2 Fros.

x1=0:0.1:2*pi;
yl=sin(x1l);
plot(xl,yl);
x2=[0 1 1 2
y2=[1 100
plot(x2,y2);
axis([0 4 0 2])

231;
11 1]

%yl A x1 I IE 5% R %

YooK AL AR VL Rl B 0-4 A1 0-2

Eils Edit Yiew [nsert Jeols Bisdow Halp
lDsa@ xA s @po

1

=lol =]

08 /
06 / \\\
oaf / A

f \
0z /f Y
a A
02

04 \
\
05 \

08

-

B 4.2 (a) IFIZXHLR

3. plot(x) ZHIFERE x ) £k
(51 4.3) HEEETERIZH], ik 4.3 Jros.

Tils Edin View Dnawrt Teols Risdew fady
Dzm@ kA A/ @D

B

=10] x|

Eile Edin View Zsawrt Toels Hindes Help
Dzma@ xA»A/s @p0

(b) J5i MLk

Eile Edin View Zsawrt Toels Hindes Help
Dzma@ xA»A/s @p0

10

55 18
5 r 5l
15 1 4l
3:. '/-/’ :
3l o 0
o "‘ ) ’/,-""-'/’ Z
15 P - £
‘1’/1.‘1 |.‘2 |.I3 1.'4 |.‘5 |.‘E |.‘? l:a I.K‘J 2 'sll ‘:» 10 1; 2;] 2'5 26 3‘5 -lln 4'5 0
Rl 4.3 (a) x1 Hi%k (b) x2 #h£k
x1=[1 2 3;4 5 6];
plot(x1);
x2=peaks; UpEAE—AN 49*49 HIERE
plot(x2);
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REFFMT: a B =S h ki A2 Py gk 2k, DUARERE x1 A =51, R0 1A &m—4
Mhek: b K4t peaks BREUE U —A 49 X49 [ “4EHFE, AL /E 49 S illiZk.

4. plot(x,y) & HliR & = £
1 plot(x,y) T 2 TS E x Fl y & 1) s R, 2 54 AR LRI B
o R x SR, 1y AMRE W x KSR y BT EE SO AN S, W x
KRS y FATHORSE, W& x S5 y iR ) s v —4c e, R x KE Sy
PSS, e x 5y AT R S — 4 thg, WE y 205, W x Ay AT 50R 51 5048
AR, A1) x SRR y RREA ) ) — 4 4G
o U x RAERE, Ty R, Wy MRS T x AT RS, el TiE S
ﬁﬁ*ﬁ]*mu
U x Ry HORFRE, WOR/NDAZUARTA,  HERE x BIREFIAN y BRI i — 4% 2k
(5] 4.4) RARE ML EH, WK 4.4 Fios.
x1=[1 2 3];
y1=[1 2 3:4 5 6]

yl =

1 2 3

4 5 6
plot(x1l,yl) WREAT — 45 M2
y2=[1 2 ;3 4; 5 6]

y2 =
1 2
3 4
5 6
plot(x1l,y2) WigEF— 4 i £
plot(yl,x1)
plot(y2,x1)
x2=[1 1 1;2 2 2]
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=10 =)
Eile Ediv View Jaswrt Tsels Risdow Haly Eile Rdiv Yiew Jsawrt Teels Hindew Holp
IDEES RAA/BPHED ID2E& kA2, 82D
& 6
55 551
5 A H
15 - a5t
4 P -~ _’/‘" 4
. f/J -
3 e 7 al
25F P 7 - -
2l | e
3 15 e -
' |.‘2 T4 |.I6 |.I3 é 2.‘2 2.‘4 2‘5 2:3 3 ‘IJ 12 14 16 18 2 22 24 26 28 3
Bl 4.4 (a) (x1,yl) gk (b) (x2,y1) gk
=il =il
Fale Edst View [suerl Jools Tandew Help Fale Edst View [suerl Jools Tandew Help
eSS A2 200 eSS A2 200
3 ,r‘f 3 - /
28 28 /"" /
286 / 286 /
24 24
/
22 / 22 / "
2 / 2 / /
18 / 18 .
- / N Yy
14 14
e
12r 12 /
L T T T 556 Wi 2 325 3 a5 4 s 556

K 4.4 (c) (y1,x1)#hgk

(d) (y2.x1) Hi£&

X2 =
1 1 1
2 2 2
plot(x2,y1l) %% 555Xt R 1 77

Fils Edit Yiew Insert Tools Rindew Help

) Figure Ho. 1

=lolx|

lpeda/xarsr @po

5. plot(z)22 & M & th£k

B

551

5|

45

s

B 4.4 (e) (x2,y1)BhiLk

K5 4.4 ST N RS> i H ) AT B 4.4(e) R A D
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z1=x2+i*yl

z1l =
1.0000 + 1.0000fi 1.0000 + 2.0000f 1.0000 + 3.0000i
2.0000 + 4.00008 2.0000 + 5.000018 2.0000 + 6.0000i

plot(z1l) %LASEERABIANR, REHBA ALK

6. plot(x1,y1,x2,y2,...) %% 4 thk

plot @A 3iEn] AF I 23] 2 4 th2k, F 2 NHREXT A 24, MATLAB H 3l DAAS [F] 1) B
AR M e o A — 0 R (x, y i) S 42 SR TH 1R 7 SURE, AN FERE T 2 1], LR n)
PAANA] o

[ 4.5) 2] =42k, Wikl 4.5 .

x=0:0.1:2*pi;

plot(x,sin(x),x,cos(X),x,sin(3*x)) %l =4k

I o

File Edit Yiew Insert Iools Hindow Help

(=== R W A A -

1

08

0B F

04

02

of

02}t

041

0B}

08t

4.1.2 L2l 2 i) — P R

R4 N Y, =T OB RN
R4l LH "%, ZRERBH—RIE
P& AE
1 iy 2 Kl T 45 -
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4.1.3 ZAHERLHIR T

1 FwEEEER

IR EZ A KB A DRI TT, nTEUEH] figure 7).

Bk
figure(n)

Y%r= A E KL A

Y W AR DANEAE, W AR BB & DR E A AT EE S H, & 4R
“Figure No.n” , AL EE .

2. A—&ERZATHE

U SR AL R — AN BB A B LI AR SZ K 1 18], TLALE plot fir 4N _L subplot fir
S S E AN VAT IRBIFAIE 240 RS P g e Sl RS S

Bk
subplot(m,n,k)

o i (m X n) i 7~ B HH K2R K A 24 i

PO BEEE DRI A mXn 7K, k2&METFEIMgS, “,” aTLIANE. TR
S g s S 22 BOONEE 1 IE, SE AT G S ARIRHES, TR ez TRk,
[ %] 4.61 H subplot fr 2 mH PYAST K, Wk 4.6 Fios.

x=0:0.1:2*pi;
subplot(2,2,1)
plot(x,sin(x))
subplot(2,2,2)
plot(x,cos(x))
subplot(2,2,3)
plot(x,sin(3*x))
subplot(224)
plot(x,cos(3*x))
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05 0.5
g 2 4 [3 [} g 2 4 B E
K46 DWANTHE
WMREMHZK G2 )5, RUEREIEE DL KL, NAH “cf” mAEEIEE.
clf Yoli ki1 18

3. A—&RPZREBL
N TAE AR AR TP IDE I EEXT 5, wTRAH] “hold” iy K Or B I TE X 52
B

hold on Y% i I AL b R A TE LR B
hold off %o fi AT AL b R AN TE AR B
hold %LE LN A D) 4

Yl FEWE T “hold on” Ji, WIRMEIZANEEX S, WAL BOFT I KR IR OR B 224 i
ARFR BT CAFAE I ETER 5, MATLAB MR8 ETE RN, BT O3 AR AR 2R 1 L4
(41 4.7 FE[R]— % i pR 2 sinx 7EXR][0 2 = [T 2 A cosx AEX E][- = = JA I,
& 4.7)F1 7R .
x1=0:0.1:2*pi ;
plot(x1,sin(x1))
hold on
X2=-pi:.1:pi;
plot(x2,cos(x2))
PP HT: AR R IIVE R 0~2 n B4R Hy-n ~2 7

4. YA HRE
Bk
plotyy(x1,y1,x2,y2)  %UAZE. A AN[R) G2 il 4% i 2%
YL ZE R T (x Ly DEAE , AT T (x2,y2) B0 SR 22 1 P 4 1l 2 o AL Al 1) B
ZIEHRR B
(%] 4.7 821 J] plotyy R SEBLAE R — EITE & MBI 45 £k, Wi 4.7(b) B
plotyy(x1,sin(x1),x2,cos(x2))
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Kl 4.7 (a) F hold on 7 [Fl— & HiE H Fi 4% M 2%
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B, B AREL ik R

xR s eyt s RH Giis

A y(Yellow) SEE(BRIN) - Sy

2L (R D) m(Magenta) ek P&l ¥R o

B ¢(Cyan) rikl 2k - X5 X

ARG) r(Red) 2k - TFE+ +

4o, g(Green) AT hRid * *

W b(Blue) Jr¥bric O s

SEEN w(White) i Te bRt © d

YN k(Black) ]~ =AM bRl v
B =M R A
Il A2 [ = AT FRIC <
A 0 = AT FRd >
Tiff ALFRIE Y P
NI JEAR h

Bk
plot(x,y,s)

VT x ONBEARRRHIRE, y W BARRRAEEE, s R BHIFAT R 248G s FAFdi ] DUEZ
BERAL, PO s =R FT 52—, Wl Dot =M S A & .

(%1 4.81 HIARIZR B

x=0:0.1:2*pi;

NG SN
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plot(x,sin(x),"r-.") 90 FH 41 £8, i R R Y i £
hold on
plot(x,cos(x),"b:o") 00 FH WA 5 [ BT 1 1 h £, P RRiEER

-lox]
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:
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4.1.5 BB AR SCFERRTE

1. ARARH EFE ]
JHABARFE G dr 4 axis RIFHIAARGNAORAE, & 4.3 F1 R PG a4

F 43 EHKLREH S

e & X e CRS

axis auto NN axis equal P, FERER K2

axis manual YT AR AR I A A axis fill 7t manual J5 3 FEMEM, AR
AKX

axis off HH Ty axis image . IR H S K 2B, HARARHES
WigdEe

axis on A5 FH TS 5% axisnormal | BRINFETEARAR 5

axis ij SRR AA AR, JRASAEL T axis square FEA T AR R

axis xy W A AR, SRS RS axis tight FOECHR VO B B v ok AR bRYE

axis([xmin,xmax, | ¥ & A4 Fr 0 [, % 00 W A2 | axis vis3d PRI 08 EEANAR, = 4 e i

ymin,ymax]) xmin<xmax,ymin<ymax, HJ PAH{ ST RN AEAK,

inf 8i-inf,

2. SYKE LRI ATAE
(1) f#11 grid iy s i £k

grid on %o b NI A
grid off %N IR 4R
grid % {E LA AN 4[] D) 4
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VL ANEIRD S MATLAB HERINBEE . 0k R IR o B T AR AR 2, 2R 22
BRI M R B, AU E ABBRZI
(2) 1M box iy 7 ARARHE

R
box on % AT AL AR AE A P TE 2K
box off % i AT AL ARAE 5T 5 TE X
box % fE LA_E AN iy 4 R D) 48

Vi FEERNTEOL T, i AR bR bE S 4 P T oK
(%1 4.91 ZEPAST IR AR AR . 2 b 2R AT AR BRAE R, Wil 4.9 TR
x=0:0.1:2*pi;

subplot(2,1,1)

plot(sin(x),cos(x))

axis equal N BEERASEKZE
grid on 90 53 £k
subplot(2,1,2)

plot(x,exp(-x))
axis([0,3,0,2]) Do p8 2 Al Ao el i R
JR=TEY
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Bl 4.9 RIAAKRA. 2> S AR FRHE RS

3. XFRE
(D) wmE 4
A
title(s) % E K4
B s AEA, HFREE, AR g a3
(2) WAk bR 44
A
xlabel(s) Ve i B
ylabel(s) YA bRl 44
(3) ¥ )
A
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legend(s,pos) % fEFe L E ALK i
legend off o B 55 21 iy =] v 1 451

T BB B B R E AT, EMIUEIER 4.4 PR

2

&K 4.4 pos BERT N K EI I AL B

VL S8 s B GIPISCTERE, WER R TT LU s1°,7s27,.. 1975 3 24U pos

pos BUE 0 1 2 3 4 —1

BEIE | Az E | A Rm@OA) | AL | AN | AN | BN

text(xt,yt,s) % B B 1) (xt,yt) AR b b 155 SRR
(%] 4.10] 7EEDEE DS inscr g, Wil 4.10 s,
x=0:0.1:2*pi;
plot(x,sin(x))
hold on
plot(x,cos(x),"ro")
title("yl=sin(x),y2=cos(x)")  %&INtrE

xlabel (*x*) %N IR AL R

legend("sin(x)", "cos(x) " ,4) WEEA T FA ¥ in i

text(pi,sin(pi), "x=\pi") %EE pi,sin(pPi) RN FER
-lolx
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y1=sin(x),y2=cos(x)
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& 4.10 FInERARE
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BIGALE
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4. RHRFT
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eS| e TR e TR e T e TR
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i \ beta B \ theta 0 \ xi 3 \Upsilon | T
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K2 \ epsilon € \ Theta c) \ Xi E \ phi ¢
\ gamma \ iota L \ pi ks \ Phi
\ Gamma r \ zeta ¢ \Pi I \ chi X
\ delta 8 \ kappa K \ tho p \ psi v
\ Delta A \ mu i \ tau T \ Psi
\ omega ® \ lambda A \ sigma o
\ Omega \ Lambda A \ Sigma >
B \approx A= \oplus = \neq #= \leq <
2 \geq = \pm + \times X \div
¥ \int ) \exists oc \infty o \in €
5 \sim =2 \forall ~ \angle Z \perp 1L
\cup U \cap n \vee vV \wedge VAN
\surd N \otimes \oplus
it \uparrow ) \downarrow | \rightarrow | — \leftarrow | <
3k \leftrightarrow | +* \updownarrow | |

DR AT R ST AT BN AR, BUBCE AN, A SC AR AT e K 4. 6 T

IRHIBCEAR
#46 XTHRE
i aX
\fontname {s} FARIAHR, s & Times New Roman  Couriers AAA%E,
\fontsize {n} TR, n IEEEE, BRIAH 10(points) .
\s FARRHE, s 7TELR bICEAR) it(RMA—) sIRMA ). rm(IE )%
ath s AN R
_{s} s N TR

[ 4. 111 75 MATLAB BB & 1 5 AR U R IE K y(o) = '[:y(t)e‘j‘“dt, THRKANN 16

. WE 411 Bror
figure(l)

title("\fontsize{16}y(\omega)=\int*{\infty} {O0}y(t)e™{-j\omegat}dt*)

y(w)=]y(t)e 1ot

Bl 4.11 RRERTRE

4.1.6 X EAEF M4

1. ginput fir4

ginput 727 M EHRICEAR .

Bk

[x,yl=ginput(n)
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VI S8 n POWIERES, R AR B EIRAEE S NG x y HERAFTBOITI
SIARBR o

2. gtext #y4&>
gtext T AU AT HRSCE B KR bR TR € AL & L.
Bk
gtext('s’) Yol BRUBR U 747 A3 JECE 2 K L
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(41 4.12] 1& y=sin(x)EDEHH(n, ORI n, O)RIKARFREUH, JFEQ T, 0)'E
“2m 7 ERT R
x=0:0.1:2*pi;
plot(x,sin(x))
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gtext(*2\pi*) %5 2m
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plot3 JE HIRZ Il =4 thZe i), eI 05 42 K11 plot fir SR AHEL
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x=0:0.1:20*pi;
plot3(x,sin(x),cos(x)) Wi RGN ELE

[ Fignre Bo 1 JT=TE
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1. meshgrid 474
N T | =Y AR K, MATLAB 5528 x J5 Rl m 4y, %y 7%l 0 n
meshgrid T2 Ll x\ y W EYREAE, SR AR x-y ST A MRS AR AE IR R
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[X,Y]=meshgrid(x,y)
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Bl 4.14 peaks FREHI =4 E

2. ZHEMEHE

Bk
mesh(z) %o 1] — ¢ P £ 14|
mesh(x,y,z,c)

Yl MG SH 2 I, LUz FEE AT M AR x ARArHl, 8 z (8 bR y ARAR%
Xy A xoy ARRREIID AR AT xs ys z SEE, o PR E S MM AR, Y e
B BRI AR 2 8 . W xo y. ze o PUANSECERE, WU %908 4R 50 1H] 1)
FRRE
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mesh(xx,yy,zz)
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surf (x,y, z,c)
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surf (xx,yy,zz)

WE 4.16 Prox.
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[#] 4.14 221 H] meshz Fl meshe A& peaks BRETI = 4Efmn i, Wk 4.17 Fros.

meshz(xx,yy,zz)
meshc(xx,Vyy,zz)
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hidden off %o S 7~ Ak JE 5 1) ) A

hidden on %o S R AP 28 55 1T Y A
(41 4.15) Sospllesa ifas, il 4.18 s,
[x,y.,z]=peaks; %peaks R
mesh(Xx,Y,z) 002z il B TRT I
hidden off %A~ P A%
- Figweno.1 S=lkd

Fle Edt View Insert Tools Window Help
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E 4.18 B/RMLI1 peaks ¥

2. BUEMA
U BRI A FEAN A ) 2R AN ], WSS IR B, nTH “view” T4
A

view([az,el]) ot Ik 7 (57 F RV A1 503 LA

view([vx,vy,vz]) Yolt ik B A AR R SR AR A

Y az FZoRTTALM, el Lov N vx. vy vz ZoRE AR,
[ 4.15 81 SU% peaks BRELIALA, Wil 4.19 PR,

view(0,0)
view(0,90)
view(-37.5,30) Yok B SRR S
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=
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LT AR 4(0,0), 53— (x,2) —4ERITEROCR: ML H(0,90), HF— M (xy)
1) 4 AR

3. MM
(4] 4.15 251 *I peaks &£ 1 SCIL RS OR, anKl 4.20 k.
z(10:20,10:20)=nan; % EAER nan &

surf(x,y,z) Yo1EE] i THI P
EET
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4.2.4 R K]

1. K (colormap)
(1) RGB =t4l
RGB = oA 8l n—Fh ok, 4% R, Gy BALEO~1 2], 72HFRRg. 4t
WEIE A SR, Wik 4.7 s
R 47 FEHRABAK RGB Hs

Hita RGB F4)
Red(41t4) Green(5f) Blue(# )
Black(F}R) 0 0 0
White( 1) 1 1 1
Red(41) 1 0 0
Green(%§) 0 1 0
Blue(# 0 0 1
Yellow(#) 1 1 0
Magenta(fit £1) 1 0 1
Cyan() 0 1 1
Gray(/K) 0.5 0.5 0.5
Dark red(I54T) 0.5 0 0
Copper(4il i) 1 0.62 0.4
Aquamarine(Z44% 0.49 1 0.83

(41 4.16] A& BRI O EIFERE .
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peaks;
colormap

%LERAFIE B~ peaks B¥ Hi

size(colormap)

ans =
64 3

T2 #T: peaks BRECEEAWIRTE] 4.15 7R, colormap /& 64 X3 IFERE, b 14k
MEAEUL A WS T IR — 24T 4, AT 0 RGB B TNANXS 52/ o 25— AT (e B 2 % i T 1)
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hot
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cool
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gray
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copper
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autumn
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winter
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flag
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jet
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prim
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(41 4.16 221 A& EAE,
colormap hot(8)

colormap

ans
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.0000
.0000
.0000
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.0000
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R PR R R R OO
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1.0000
1.0000
1.0000
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0.5000
1.0000
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2. BRI SR

(1) BRI ER

* rgbplot %>

WA

rgbplot(map)

VAW): map 3 4.8 K TE LA, rebplot f 4 AT M DUTHON (A LT . 4E. U6
WIS RV E A, RIER, G. B (@ E AL,

* colorbar iy %

colorbar fir 4 DA I AARZE IR IE, s — ANk T BT L P B €

[ %] 4.171 H rgbplot A1 colorbar 4 Wonta i, il 4.21 Fix.

subplot(2,1,1)

rgbplot(cool) 901 Hy v BB S E EL R R
subplot(2,1,2)

peaks;

colormap cool =AY peaks R
colorbar % BB R
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% 4.9 shading A&

we Thee
shading interp AN KA DY T R €™ A MR PR A A, EORR Bl 1o £k 10 ke B i A 3
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shading flat /N BB I S R e e — R .
shading faceted | 7 flat AL b, FINTEN AR MDA E B A, R XLARN )
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subplot(1,2,1)
peaks;
shading interp
subplot(l1,2,2)
peaks;
shading faceted
(3) LML brighten
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) Figure No._ 1

iy -
File Edit “iew Insert Tools Sindow  Help

loDEsEE v A A 2| ® =2 o

Peaks

Peaks

& 4.22 F interp 1 faceted 5 HEATHR R AL B
peaks;
brighten(0.5)
colormap

FEfF o tir: W LUE R BB B e A P 321k .

4.3 MATLAB BY457RE 2424

4.3.1 4HHE

ZIB I H T 0 Gk B AT A5 181, e 3E 1T HL s o B » 2t 26T 18 1 e i
% 4. 10 PR

F4.10 £HEEH

B Ihee B Ihee
bar EHAIEE bar3 Y EHAEE
barh KFEATEE bar3h =YKL E
Bk
bar(x,y,width,' %" %ol 55 TE 5]

bar3(y,z,width,"Z%{") %l — 45 TE K
Vi x EREARFRA R, AISEEGAER Im, m by SRR, v 258k, L
eI EEERE, YRR TCEN N AN, M mXn EERERE, R m 4%
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ZAFAALE n dks width 2T, AISIERINSE R 0.8, WIRTEERT 1, M&K55%
Z PGS ' SEE grouped(7r 20T stacked( R INZL), A MEHTERIN A grouped. bar3 74
FRg ABAH A,y 262002 FLR S Nk, B BEET R 1:m; 'S E0UFR T grouped il stacked it
45 detached (432 :X).

[#1 4191 H&EEIRREFE—Hrd 3 H~6 HELIURMEELE, v MRS 51
SRR . B BRI, Wl 4.23 R, HSTEEIR =458 K53 3
TRo

Xx=3:6;

y=[5.3000 13.0000 0.4000

5.1000 11.8000 -1.7000

3.7000 8.1000 0.6000
1.5000 7.7000 -4.5000]

bar(x,y) 901 2% FE &)
bar3(x,y) il =455 T B
ol rE— Y
DEE& kA2 2D DFES Y AA/s BPpT

ir

5

I_I_|H- 'HI

3 4 5 B

L L - L -

B 4.23 (a) 4EE (b) =%&HHE

REFF AT th LR AR R AT 0 AL, REALUARER KB S o et AT B IS
M.

4.3.2 THIAR B RS20
1. mHE
TR EDEAE 2 SRl 2 M3 Fe g, Tt E a4 “area” , HAEH T
dezz .
Bk
area(y) %% 1] T A ]
area(x,y)

LAy AT LR ) B R, An S y 2 ) s 2 ) 4R plot dn A AHTR],  HUE g
M TR AR, Wy SRR )RR ) )R A AR B ks x AR AR, Y4 x
A I A AR bR A 1:size(y, 1)

2. ZOHE
SEO K B L SR & UE R 2 1L, FHER G, SISO B2 “fill” .
Bk

fill(x,y,C) % ] 51200 ]
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YL o SO BB, T, gy by ey 'm's Y 'w's k', B RGB —Jt4IAT
RS, AT LA .
(41 4.19 82] Z: IR RIS LA, IR, WilEl 4.24 Fos.

area(x,y) %R A
Fill(x,y, r") UEAREN RTINS

4 Figpre o, 1 4 Vg a1
Be EX ok fndw b Be ER ook jrndw teb
DEWa8 haArs B DEWa8 haArs B

"
12 1
10 1
8

K 4.24 (a) HARE (b) s

REFF AT e E PR R AR P2 22 o st e MR 8] ATy )&% 2 8 e —iE2 i, i
SO BRI RN ROE RO I 2 10

433 BFHE

Bk
hist(y,m) Y%Zi 145 B i T R AN O T
hist(y,x)

Y m BN, AREIERA K 105 x JEaR, H T4 e B A5 B )
HEE: y AT DL ) el R, S A R A% 81 7 B

(%1 4.20]1 HEJ7 R R IEA A BENLE > i, W& 4.25 s,

y=randn(10,2) Y%r=AE 10%2 HIEZ 7310 K REHLEE MR

-1.1878 -1.1859
-2.2023 -1.0559
0.9863 1.4725
-0.5186 0.0557
0.3274 -1.2173
0.2341 -0.0412
0.0215 -1.1283
-1.0039 -1.3493
-0.9471 -0.2611
-0.3744 0.9535
Xx=-2:0.5:2;
hist(y,Xx)
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=10j x|

File Edit Wiew Insert Tools Window Help

DsEE hAAs PR

It

1}
25 2 15 A Rik a 05 1 15 2 25

& 4.25 BHITEl

REFF T TR y /8 x EERTRIAN S, -2 A —A. PR BENL
HOA R AT (0 E5 BB ANTR] o

4.3.45tA
DB T o m) B R %% 0 3R o I e B SRR B 40 B, WU pie AT pie3 fiv443 il
2 I | R (B
Bk
pie(x,explode,’label’) Yol 4k P

pie3(x,explode,’label’) %ol — 4E D P&
P x 22 &: explode &ty x AL )&, KRR E &5 WU 23 BT R —
HorE, AETICRRRIIR O T 20> 75 label’ & FSRBRVE D 745 5 54
(5] 4.21) 22 DUAZ= RSO YEE, & 4.26 s

y=[200 100 250 400]; %Y NZRE S A
explode=[0 0 1 0];

pie(y,explode, {"$—FF","F-FF","F-FF","FNFF"})

=10l =
B B e et Lok peder bep

DEES kA Al 2RO

H—FEH

& 4.26 B
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4.3.5 EEEIEE

MATLAB &4t T 22l HdE 4, A stem. stem3. stairs Fl scatter %,

L 4.22 0 A JL R 22 o 85 HOER 1 i Aok o y = e 72 sin(X) 1 B ok, &l 4.27
PR

x=0:0.1:2*pi;

y=sin(x) .*exp(-2*x);

subplot(3,1,1)
stem(x,y, " Ffilled") Ob 1 <k ZEAT &
subplot(3,1,2)
stairs(x,y) 061 B A5F: [
subplot(3,1,3)
scatter(x,y) TP

) Figurero. 1 =0l

Fle Edt View Insstt Tools Window Help

[IaR=N == W RN

0.2

D.JTWW

Bl 4.27 BESERE
FEFF I3 HT: filled 2 B ARIA 7S K AT R ) s bR i o

4.3.6 X ELAA bR AR AL A 1B

1. XHEAR bR IE
KB bR A semilogx semilogy Fll loglog T4 o

Bk
semilogx(x,y,"Z%") Y2 thill x kX HAS bR I iHh 25
semilogy(x,y,"Z%") Y2 il y bkt E AR BRI Hh £
loglog(x.y,"Z¥") %zl x y FB AR E AL BRI ith £k

Vi SEH plot fn&—#f, H %%*TTH
[ 51 4.23) RALIE R ECH Gs) = EI’JX]L%UFE}/FJWH PRk, & 4.28 Fios, Rk

(o Ss+
Frok w R AR FR o
w=logspace(-2,3,20); % w4 0.01 #| 1000

Aw=1./(w.*sqrt((0.5*w) .~2+1)): W B4
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Lw=20*10g10(Aw) ; v EEXF SRR
semi logx(w, Lw)
title(" XHURAEFE L")
) Figure Fo. 1 D@@

File Edit Yier Insert Tools HMindow Help
DEEE YA A, PpRD
R HUE STRE 1 i

40

20r

ol

o0k

a0t

B0t

B0t

-100F

2 - b ‘| i s

B 4.28 WFBHRIEG T

2. tRAHRE
W ARFRIE i polar iy & RS
B
polar(theta,radius,"2%") %2 AR AL AR K]

Vil theta AN, radius A2 i A HE 25

[ 4.23 521 FIMEARBREI 25 Lk Ak o o6 K0T Nyquist 2k, 408 4.29 Fios.
w=logspace(-2,3,20);

Fw=-90-atan(0.5*w);

polar(Fw,Aw)

File Edit View Insert Tools Window Help

IDsda|xars | ppo

N 1m

180

208,

Bl 4.29 tRAAFRE

4.3.7 5% KE

Bk
contour(Z,n) Yoz il Z I IR 45 e 2k
contour(x,y,z,n) %2l x Aly F/E x+ y AR 2 2k
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YiMH: n ASEELRIAEL A A B 4K
[ %1 4.24) 2% peaks BRE IS gk, Wil 4.30 s,
[x,y,z]=peaks;

contour(x,y,z) Wil S RLR
contour3(z,30) %iH 30 &£ =45
. .
DEdS kA2 2pRpD IDE@& kA Ar|B2pD
3
)
o
o
-2 R
ES i o i F]
B 430 (a) %L (b) =#EmLk

4.3.8 B EH

1. compass y4

compass 2l (52 LU SON A s i) — L R e, DR SRR B 25 ]
Bk

compass(u,v) %ol %' 4 <]

compass(Z)

YWl ue v 2RI EESEEMER: SHHF AN 2 o, WS T
compass(real(Z),imag(Z)).

2. feather fr4%
feather 2l i) S S A 4 (k,0) A S ) 1, SRR P B K
ks
feather(u,v) %1 P E K]
feather (2)
[ 4.25]1 H 2B ACH BRI IS m &, Wk 4.31 s,
theta=0:0.2:2*pi;
z=sin(theta) . *exp(j*theta);
compass(z)
feather(z)

) Figore o |
Bl [ Yow fomt Dok Window b
DEd& hAA/ 2RED DFEEH& kA A BED

B 431 (a)FHHE (ORIE



BT B LB AURK0), kM 1~n, n & Z FENTTHETS.

4.4 Elfs & O RIThRE

1. THE
M MATLAB B & 1 TREAS, T AWK 4.32 Fix.
VRIS —————— R g
B %4 — ‘ [ R
DEEHS KA A/ 200
AIIEREY
IS

E 432 AREORTRESL

2. KB
TR B 1 v ) Edit A Insert S 53 A] LAJ5 {8 4 45 K Edit A1 Insert S H 40 K] 4.33 JTor
Edit Wiew Insert Tools Window Help Insert Tools

Urnida # Label
Cut Chrl+ ¥ Label
Copy Chrl+C Z kel
Paste Chrl+4 Title
Clear Leger
Selectk Al {Zhrl4-A Calorbar
Copy Figure Arraw
Copy Options. .. Line
Figure Propetties. .. Text
Axes Properties,.. Bres
Current Object Properties.., Light
Calormap. ..
K 4.33 (a) Edit 3£ (b) Insert 3E&L

Edit 32 51.: E$E“ Figure Properties...”.“ Axes Properties... 1 Current Object Properties...”
S, A DT AN R o FRAE S BT B e ARARElE PRI S @ it &l 4.34 Fios
AARBR AR MRS 11, o] DT i B ARAR A RS SR, SO AR . PR A
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o
Edit Properties fUr.Iaxes: j ﬂﬂ

% | v | 2] stvie | aspect | Lionts | viewpaint | info |

Labal: I Properties |
Golor: IEHack j Custom colo |

o
Location: IEIDttDm j

Grid: ™ Show
Limits: ¥ Aut I_Q 50 250
Ticks: ¥ auto |[-25-zn-1 5.1.0-05000510152025]
Lahels: ™ auto a5 il
2
15 =l

Scale: @ Linear ™ Mormal

C Log  Reverse

Set axes auto shapel Settight \imitsl

Ok | Cancel | Apply | Help

V' Immediate apply

E 4.34 BFrBHBHED

Insert SICHL: W] LRSS FISCFRRTE Sk AAARARSE

4.5 F1HHE

1. BANE BXHEHE
B AR REAE A FH P BB NS A T 5, A8 inputdlg v 2B .
Bk
answer = inputdlg(prompt,title,lineno,defans,addopts) %84 A XS 1 HE
P answer R[FIH P HIHIN, AIoHEd]; prompt AERGE BT E, HElSHEE
K, MU title MAREUTFATH, HBI SRR, WLAAES; lineno H TR A MHIT
T4, WTLAAG R defans A ATERNE, H51SHERK, 2ol ] LI HS; addopts
i SR HE 2 50T LR/, B on 5K off, WIS A off AR ARESCE RN, A
T AE (A B O HE 2 AR AE R AESC P 2 /7, F P JCiE AT SR 1032 47), WK on N
ATLASCE RN, E 8738 A TR AN TR HE o
(51 4.261 R4 AT UGHER N B REEH R EL, WA 4.35 s
prompt={ "FMAMHE R ", "IFMA LB IRGHHE"};
defans={"0.707","1"};
p=inputdlig(prompt, "#AS%",1,defans)
x|

ERAEE R 3
W?

ERATEERS M=
1

Ok | Cancel

F 4.35 FAAXTERE



FE4 M. prompt. defans Fil p # 2 ool . W His “Cancel” %41, WHR[AIZ )
JCHEA .

2. WA BXHERE
WV
msgbox(message, title,icon,icondata,iconcmap,CreateMode) %G1 & i & HE

YiHH: message A RIME R, PTLUR TR A AL title AR, 2T R A B
icon ML R EIAR, ATHUEA “none” (CLEFR). “error” (T EIAR). “help” (FE B EFFR)-
“warn” (22 Ebr)ak “custom” (H & LEFR), A& ng: 24 “custom” B, HJ icondata
& SCEIRR S, H iconcmap & SCEIFRIEABLS; CreateMode A X T AE = AR ] 4
W, HUEA “modal” (FHEF). “replace” (Johz Al AR [ 44 X UEAE) . “non-modal” (A
A TR

(41 4.26 2] 481 BAHE B S e RECRT 1IN RE S5 R, A 4.36 fos.

msgbox ("B REGMATLE M, "&E ", "warn™)

& BR B e 2 A SR e

o |

&l 4.36 WEIE

R At s 1 EVHE msgbox A & [HI4

[ 4.26 2] A 245 61 AE S B e RECK T 1 BT SE E.
warndlg(C"BERFMATCE MR, " &5 ")
FEP bt =B XEHE S ] 4.36 —FF.

(4 4.26 L] Al RS/ AE o 4 B e RN T 0 A E B, wE 4.37 .
errordlg("FB REEMA HEE", "HHE™)

(41 4.26 82 A3 BhER - HE o L JE REURTE L, W&l 4.38 s
helpdlg(" XFLB REM AT O /M F 17, "HB ™)

FE&X

SEHEFREFAT MM @ P

Ok Yes Mo

Kl 4.38 #HEIRTIE B 4.39 $RI73R

(4] 4.26 22 Al 4 RSO~ AEAE F P A, ani&l 4.39 i

button=questdlg("&£&FHiL? ", "Are you sure?","Yes","No","Yes")

FEFF o3 M1 : AP, BRIARIFR e 480 “ Yes ™, RGN [RIZE 88, 1R [F]“ Yes ™,
MR “No” B, IR[F] “No”

3. UM EEXEE
(1) FTFFSCAFRTUGHE vigetfile
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uigetfile A FE Mt 7T IFSCARIARHE, AT LA SO RIER 42
Bk
[FileName, PathName] = uigetfile(FiltrEspec, Title,x,y)

YiW]: FileName HI PathName 73 7 4 IR [ SCH 44 R AR, WA, A SR4% “IO " 4%
B AR, #RIRE] 05 FiltrEspec $i7 € WIAA M Bos I SCA 44, FTLLERCST “*7 KoK,
AW ET, A B SRS R ITE “m” SCHERTH 5% Title ARG HERRE, W41
Xy y 3R E TR RELE SR LA E (B R e AR ), ARRER, AT

(51 4.271 FIHFT I SCAEXHEHEELFE MATLAB H 3% F 1 3CHF license.txt, WK 4.40 ft
No

[fname, pname]=uigetfile("*.*", "FTH 344" ,100,100)

|
: [onaTLABEp] = sGogO-
=
idemes
| iextian
Sihep
=
Sjava
[CihewFoider 1
jrtebock.
St
sk
statefiow
sys
ko
Uit
Ciwetiserver
iwork
L]
HhMATLAS 5.1
THEE: [1tcense. txt =] ATH (@) I
poao2- b Je el [a11 Fi1es (x %) | L E]
|

&l 4.40 FTIFCAFRHTHE

FEFP o3 Mt FERFAEI(100, 100)A7 & Wos 4T H SCAERHEHE, fdy “F7H” 424, R[5
4 KN #4544 %) fname AT pname 28 & .
(2) TRAT XX UEHE uiputfile
uiputfile #2240 T IRAE SR IGHE,  HISRIE RSO I RIS 42
Bk
[FileName, PathName] = uiputfile(FiltrEspec, Title,x,y)
B ZHOE N uigetfile A .
(4] 4.27 22 ] FHORAF SCAE X 1 HE R IE ST A
[fnamel,pnamel]=uiputfile("Ex0431.mat", "fRF3XH")
AT 1A 2 W o5 M ELORAF SO IS AR, W R BEORAE SO WA iR R Je S IR A4
{10 ST A N Hi iy 2 SR SR

4.6 )R E

4.6.1 AJWEI AR R

AR BTG & — R S R K R G, X RZETE .
ARETEAR R s T KB R AR, i 4.41 s
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4.6.2 EFEX SR AE

Root(F##%)
Figure(/&)
Uicontrol(Ft [ #4F) Axes(flr) Uimenu( S [HI 2% L)
Line Surface Rectangle Patch Image Text Light
(%) (i) () (Wi ) (1) ) Ot

Bl 4.41 URERAR

1. ERXMEHaE
BERAIEE DX R,

U RN —AME— IR . R R R ThRE R 4.11

NS
# 411 AREBNR KL
i Thee Bi B3
h_ figure =figure(n) IS n ANEDE | n b IEEEE
s
h_axes =axes(“position’,[left,bottom,width,height]) Bl A bRy B SUh A RTR N
h_ line =line(x,y,z) B H Lk z AW AE 4T -
h_ surface=surface(x,y,z,c) ke X~ Yy~ z X i, o 2B
S
h_ rectangle= B X~y AAETTRAARE, wo h
rectangle (‘position’,[x,y,w,h],’curvature’,[xc,yc]) HEKITTTERI R E, xev yo N
il 4
h_ patch=patch(‘faces’,fac, veitices’,vert) B Fr fac 4 2 T TV S (075 5E R
vert A4 Ti U
h image=image(x) A 14 x A G E A R R
h_ text=text(x,y, string) BT X~y NTHFER string FIFREAL
H
h_ light=light(‘PropertyName’,Propertyvalue) (= BTN J5 1]
h_ uicontrol =uicontrol(‘PropertyName’,Propertyvalue) | €I % H /7 S #% | PropertyName ! Propertyvalue
LGS g A 2R
h_uimenu = uimenu (‘propertyName’, Propertyvalue) B H S S SE | propertyName F Propertyvalue
L g SRR E
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2. W AIRHIIREL

(1) 4R S AT 3REL

MATLAB $24it T =ASRECY I S A a2, e gefy gea. geos
Bk

gcf e e TS VAT ARERL
gca %o 3R E T i AR ARl AR
gco VNI AT s s it s i SINKETL ]

(6] 4.281 {1 i ARER BB XT G AR, B s
x=0:0.1:2*pi;
y=sin(x).*exp(-x);

plot(x,y)
text(pi,0, "\leftarrowexp(-x)*sin(x)=0%)
h_fig=gcf YR E T O (A4

0.35

0.3r

0.251-

0.21

0.151

01f

0.05

p(-X)*sin(x)=0
-0.05 ;
0 1 2 3 4 5 6 7
h fig =
1
h_axes=gca  %3REUALFRHI AN
h_axes =
101.0013
h_obj=gco QoK I BT pot oy X 52 R R R
h_obj =
3.0017

R o30T: FH plot(x,y) ik, KA EE D TLLAsh = EREE L B DA
1 ARARER AR A 100.00135 Rl fUT s o (R0 G 2 th 2k F0 W ok 3.0017.
Q) &%
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M4 findobj W DAPRIE A HITA RS, LASGREUR € & AR 10 G Al o

Bk
h=findobj %ol [RIAR 0 ST 10 ) f i
h=findobj(h_obj) %o IR M1 2 X S 11 AU AR
h=findobj(‘PropertyName’,PropertyValue) % [FI7F & 45 & Ji8 YEAH 1% % Akl
h=findobj(h_obj, ‘PropertyName’, PropertyValue)
Yo EARE N BTG P A AT 5 1R E R AR AR B A

PilH: h obj HFREX S AIWI; PropertyName A& 44 PropertyValue 4 J& P 1H .

(%1 4.28 %21 f#J1] findobj fir->3RHLIE 4.42 K TR R A

findobj IR IR XS S0 BT H F 0 5 [ AR

ans =
0
1.0000
100.0013
101.0038
3.0017
h_text=findobj (h_fig, "string”, "\leftarrowexp(-x)*sin(x)=0") %%
Fr e R HAE R ST R B A

h_text =
101.0038
FEFPO3HT: MO ZRAIWA 0; HP R R EITR W AR 1 BB 50 AR f R
o 100.0013 5 AAbRAhF X 53 A 101.0038 5 Abbrdh 70 %2 i £ A0l 3.0017; SC7%t
ZIN ST B YEA A string.
(3) JEWISIRF GFN-F R G A
WA Z AR 25, AT LUE W B H A SN0 B AR
Bk
h_parent=get(h_obj, parent’) Yol AR S IR AR
h_children=get(h_obj,’children’)  %iE ¥l 7% % 1N
(4] 4.28 521 JEWIALFRBIT S IR S AR5
h_children=get(h_axes,'children’) %1%} % k) 354 % F0 i £ %) %

h_children =
101.0038
3.0017
h_parent=get(h_axes, "parent”) WA KT G A B E D5
h_parent =
1

3. XFZRAMIKIMIER
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MR B XS S A8 il i delete(h_obj), iZ#iw A5 MR ORI FT IR XS AT 5~ X5 4, 1 H.

AFERIIN, AF NG
(61 4.28 52 MIBRAA bR % o

delete(h_axes)

4.6.3 EEX & & M KRB 5 B

1. RSN RERME

PG JE ] AL QIR N W&, ARSI AR X R T LB E 2 AN E 1k

(%] 4.29) Gl ETEXS .

h_fig=figure(“color®,"red", "menubar”, "none”, "position®,[0,0,300,300])

BT 2 B A0 B I TE R B
ps.color="red";
ps.position=[0,0,300,300];
ps-menubar="none";
h_fig=Figure(ps)

h fig =
1

FEPo AT QU —ANE H, T SONLLE, WSS, (ERREN0,000E, FiE.

4 300,

2. H get REGREUR HE

get PR TR E X B SR YA

B

get(h_obj)

get(h_obj, '‘PropertyName’)
(4] 4.29 22 SR TEX S g 1k -
p=get(h_Tfig, "position®)

p:
0 0O 300 300
c=get(h_fig, "color™)

1 0 0
FERPor i BRSNS 41,

3. M set M EBMAE
set BR BT SR BCE N B B LR
ik

set(h_obj)

set(h_obj, '‘PropertyName")

%

YoSRH AT S B AT Jeg 1 24 i
YoSRH AT G245 5 Je 1 I 4 i

] RGB =t N,

Yo S 7 AU S BT AT Jeg A 1
Yo s 7 RIS S 45 3 S 144 1) SR A
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set(h_obj, 'PropertyName’, ' PropertyValue *) %1% & X %45 5& 8 2 (1) Jd Al
set(h_obj, 'PropertyStructure’) % T &5 F B B B A0 S g i S 1k 11 1A
(%] 4.30] (EHMCZ fir & m e, JFRE S S ETE, Wik 4.43 .

h_fig=Ffigure("color®","red", "menubar” , "none", "position®,[0,0,300,300])
x=0:0.1:2*pi;
y=sin(x) -*exp(-x);
h_linel=plot(x,y, "b");
title(CCy=exp(-xX)*sin(x) ")

set(gca, "ygrid","on") WBRy P
linelwidth=get(h_linel, "linewidth") %33R EX it 22 5
lid
linelwidth =
0.5000
set(h_linel, "linewidth",3) %IE LR 5
i3
h_title =get(gca, "title") IR E AT R IR
h title =
115.0016
titlefontsize=get(h_title_ fontsize, "fontsize") %3R
EZ YN
set(h_title fontsize, "fontsize",13) Wik B bR
R R
h_textl=text(pi,0, "\downarrow"); Yo1EH) [) T Fir Sk
textlpos=get(h_textl, "position”) %IREN SCFAL
B

h_text2=text(textlpos(l,1),textlpos(l,2)+0.025, "exp(-x)*sin(x)=0%);
WREXFHLE
set(h_textl, "fontsize",13, "color”, "red") %
BFAERAD BE

set(h_text2, "fontsize",13,"color”, "red")

=} Figure No. 1

exXp(-x)"sin)=0

& 4.43 B®ENZ



4. SE BB B EMIRE
X5 M B ER UME AT LA BRI ER A
Bk
get(h_obj, 'DefaultObjectTypePropertyName') Yo KU 5 & P R ER A E
set(h_obj, 'DefaultObjectTypePropertyName’', PropertyValue)
o B L& Ik K] 5 SCER A
set(h_obj, 'DefaultObjectTypePropertyName’', ‘Remove")
ol e 14 6 7 5 SCER A
Ui : DefaultObjectTypePropertyName [F3 7~ A “Default+Xf Z4+E MR 7, FilanZxt
B4 % N “DefaultLineLineWidth” .

4.7 BB PR E(GUDIZT

MATLAB B¢l BB G (R 5k AT Wt A AT LA ) S T A SRR 3 20 5 R o

4.7.1 RIRRAL ) R RS

MATLAB $#24t T Al ¥AL ) LTRSS Guide 1T o] #0AL SRR ES 1) U5 447 LR JUFb

(1) HHEH “File” —— “ New” —— “GUI” fir%

() TEMAE DA “Guide” fird B\ “Guide Filename” #t4x tHH Guide Pk T 44
Fhif. Wi 4.44 iR .
x|

Create Mew GLI | Open Existing Ul |

GUIDE templates: ~ Preview
= Blank G| (Default)

ol GUIwith Uicontrals

L GUIwith Axes and Menu
43. Modal Ciuestion Dialog

BLANK

[ Sawean startup as: |Cbty DocumentsiCADYIBOokMATLAB e ntitled fic Browse... |

QK Cancel | Help |

Bl 4.44 Guide ¥R3EIT 45 1

1F Guide TRIETFLH I A “Create New GUI” Fil “Open Existing GUL” P/ NETF,
#F “Blank GUI(Default)” , #AJ5Hd “OK” 44, e I (el WAL S H,
Kl 4.45 Fis. WA TR EAE R AR bRH . SRS, v LIRd Kl 4.44 “Blank
GUI(Default)” "FH# “GUI with Uicontrols” “51ETl
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ok gt A Ja

*TH |%T‘EF%§| Gl

<} untitled fig =101 x] SN
File Edit View Layout Tools Hel WO
DEE|imeo | B E|r i
%

i)

g —reld I
. s
_ IR

& 4.45 WAL SIS
AP RRAG SR PR BT A B TR R T U TR X B4 5F T H(Align Objects). K
A niE 4% (Menu Editor). J& 14w 45 2% (Property Inspector)F1X} % 34 ' #% (Object Browser), .if;
X VYA F e g 2t IR S ) 8 11 o A RT AA ) S TR PR 58 1 2 120 2 IR TR R S TR, A7 45 Fh s A4
CIRYSiBuE i €IS ENEARTTE ki) T Sl =S e Lo

4.7.2 RH

1. REYiEdE

(4] 4.31 1 A5 FH 2 P g B 255 0 S

TR ay B SRR, & 4.47 P, W0 S EAEAE nT RRAL IR S i BRBE b e 1%
T A SKTFUa B it B, an ] 4.47(a)s 0 AR CAFAE I EDE & H b G 5, Il MATLAB
BUE & N EAA GMRHESE S, B IS o e AT 1S 0, an &l 4.47(b).

=101x]

File Edit View Insert Teols Wisdow Malp | Fuimt
Few |

DEEE kA A/ PP
- - “ Rad
cw:“. Bloe

Bl 4.47 (a)fE#T & D A SEH (bEERE
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7EK 4.47() PRI T AN SEEA“File” M1 Paint”, 7 &l 4.47(b) 64 T —AN S 5.4 Paint 7,
FEBEWE N 7€, “Circle” 1 “Color” RN —2 FHisER, “Red” 1 “Blue” A
gg:é&o

2. mERIES S
[ %1 4.31 2] Zwfet)din L& 4.47(b) s IS0

h_fig=gcf
h fig=
1
h_menu=uimenu(h_fig,'label’,"Paint’); % B 3E H. Paint
h_menul=uimenu(h_menu,'label’,'Circle'); %173 Paint f)F S H Circle
h_menu2=uimenu(h_menu,’label','Color"); %7 Paint [ T-5Z . Color

h_menu21=uimenu(h_menu2,'label’','Red");  %fI#: Color {3 Red
h_menu22=uimenu(h_menu2,'label’,'Blue’); %% Color ] 13 Blue

FEFF )T : label J& IR IR dr 44 5 I B, HE] 4.46 152 .9 4% Y label A3

3. [ElA R
[ 4.31 2] K OIS B S, TR INIETiE g 2.
h_menu21=uimenu(h_menu2,’'label’,'Red’,'callback",'set(h_fig,"'color"*,"'red")")
%HI%E Color 1122 5. Red H B 5= W4t
h_menu22=uimenu(h_menu2,’label’,'Blue’,"callback’,'set(h_fig,""color"’,""blue™)")
%MI%E Color [ F 5. Blue ¥ B LT S W (4

4.7.3 4t

1. RS
AR Wk 4.12 iR,

R 4.12 BAEHRTIRE

B4 PropertyName | Zfjfg
! PushButton S LR I VA Dl RS T s v £ | M e SR AL i e 5 )
AR

Ik S ToggleButton BT I 2 I RS e
FIE S RadioButton MRS SR S, SRR I, 2 RIERREL R R,
—f A — g

HILHE CheckBox Mrphit S v U, BEE T ANETDR I E RS, Bk
H, A EEHE FINEH .

SCAHE EditText MOEJAE, WBE R A g AT 2 AT 05, IRtk

A SUARHE StaticText T ERCFAE R, EAEZmA.

P S Slider A LA BRI 5 2R 7R — N Y BB R RGP )
LA )R ) 4 iR B A

HE4E Frame B — P EAEAES , H TE m

HIFAE ListBox WIRTRCFHI#, H PRI LU ik — TR 22 0

P A PopupMenu AT SCARRERIZNRAE M A G, P AT AN R g R 4.

ABAREN Axes HT 2 AR KBRSl
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2. FHHRIE

(1) 7] AL AL b A

75T RRAL SRR SE b G R AR T 5, 2 /e DB AR i v 44, SRS AR )
SR AR HE BRI AT, an &l 4.48 Pros S5 R AR s o

(2) H unicontrol iy &G g1

) antitled N ] <
Untitled 1
Static Text I E dit -
= =
£ Radio Button [~ Checkbax
" Radio Buttor [~ Checkbox
1
Push Buttonl
|
05 x|
Toggle Button
0
] 0.5 1

E 4.48 ®IAL4L R SRR

i

h_control=uicontrol(h_Parent,’PropertyName’,ProperValue,...)
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%‘JProperty Inspector _|I:I|5|
uicontral (Push Button)

- BackgroundCalar [ ] -
— BusyAction jqueue

— ButtonDownFcn

- CData __|un

— Clipping :Ion

— CreateFen

— DeleteFcn

— Enable :lon

I Fontangle >|normal

— FantMame S Sans Serif

— FontSize g.0

— Fontlnits :Ipoints

I Fontieight *|normal

+— ForegroundColor |_ vI

Bl 450 J& g a%

4.7.5 [FlA R %X

4.7.6 GUI M 245

(1 4.32 {E BT Fmi, AR LIS ZR 2 il i RS IR B th 25
Thie: FEEER Sy, i s i e Rk a B R e R 8L AR5 L AN
BHLAE AR AR 222 T AN R BELJE 28 20AS [R B E0 P IS Bl 26

1. Wi RmE

ffH “guide” @4+ JF Guide PREIFLA LM, EHE “Blank GUI” HILZ E 1w #LAL S
TREE TS 11, PRI B RN, K ST T 0 A 320 1 B 5 S TR P42 A S J30 81 2 1 o s

JCE AR # A — AN AARE . PIANERAS SOARKE, — AN R WA SRS 4T T
PG TR S, i )man i’ 4.52 Js.

T
Static Text
L Static Test
08 IPopupMenu 'l
0B
A Push Buttan |
0.2
Push Button |
D L
il oz 0.4 0B ns 1

Kl 452 FHEAR



2. WEEMEME
B R E K 4.13 Fir.

RABEEHBHERER
EAFRAY Bt4 BE
A SUAARE String(\Z 7R 3L F) Y RGN 2R
S SCAHE String(‘&.7R8 3L F) PN ENEES (8
E7gail String({. 7R T) ARGNESS
Tag(Fric) pushbutton_red
Eigail String ({57~ L) Wk
Tag(Fric) pushbutton_blue
AR String(‘2. 7~ 3L ) 0
0.3
0.5
0.707
Tag(~ic) popupmenu_zeta
AR il XLim(x G ) [0 20]
YLim(y i ) [0 1.5]

o THEAEREOE BB EIbR, 8UEFESER “Tools” —— “Activate Figure

A FATHI  F .

3. [EAEH

FEBC T ST HH 26 8 7 29 5 (0L R B L L, AR R S “ View” —— “Object

Callbacks” —— “Callback” , ®] LLE B =21 function, £ 7-PAFELER) “Tag” JEEE
%, 53l “popupmenu zeta” . “pushbutton red” Fl “pushbutton blue” , N H BLAH Y 1).m

AR

%
function varargout = pushbutton_red_Callback(h, eventdata, handles, varargin)

%
function varargout = pushbutton_blue_Callback(h, eventdata, handles, varargin)

%
function varargout = popupmenu_zeta_Callback(h, eventdata, handles, varargin)

5 HH SR P [ R SRR
%
function varargout = popupmenu_zeta_Callback(h, eventdata, handles, varargin)
val=get(h,"value")
switch val
case 1

handles.data=0
case 2

handles.data=0.3
case 3

handles.data=0.5
case 4

handles.data=0.707
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end
guidata(h,handles)

R At h AR S B ) AN, Value' )@ M2 3 H S i Prde (8, AR H - A
HaACE Rk, MEBlE R4 A T switch 450, E NEETPAH, RARIES STk
[ handles 8RR FE, CAE—MEHAAL RIS P2

(1) fA T A LE BB S I P 0 SR8, ARRREI SO, RS0 G A4 44 R LA
XTI “Tag” 4 AHH

(2) HT7E function 2 [H4LIH 5, 545 handles 45 KB 137 — AN, SR )5 U H guidata
PR AR TP handles 4514, A7, L& E function £ H .

TR ] e 25 G

%
function varargout = pushbutton_red_Callback(h, eventdata, handles, varargin)
x=0:0.1:20;

zeta=handles.data

y=1-1/sqrt(1-zeta”2)*exp(-zeta*x).*sin(sqrt(1-zeta”2)*x+acos(zeta));

plot(x,y,'r")

%
function varargout = pushbutton_blue_Callback(h, eventdata, handles, varargin)
x=0:0.1:20;

zeta=handles.data
y=1-1/sqrt(1-zeta”2)*exp(-zeta*x).*sin(sqrt(1-zeta”2)*x+acos(zeta));

plot(x,y,'b")

FRIF AT AR S F SR I 61K, zeta AR A7 TSBHJE REL, /2 M\ handles 25 K404
1) data BRI o

R

B AR 45T el

FiAMEFRE

08+

06

0.4+

02+

0 & 10 15 20

& 453 BT HRE
IEAT S W 4.53 Fros.
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4.8 Fhig

4.8.1 N A=A ) H

PAHL 5207 0™ A g, AP R
(1) A getframe i RPN ETEAE Ay mi, A4S m i LL— A s, BT
AT HSZ IR RERE M AR
(2) 1 movie(M,k) i & KARTHHLEE, T AT iz @ FERE M R0 5 5 I8 ke
(41 4.33) 16 AL 5 sUi s, Bos B RGN, S — i an i 4.54
7R o
n=20;
for 1=1:n
x=0:0.1:1;
y=1-1/sqrt(1-0.3"2)*exp(-0-3*x) -*sin(sqrt(1-0.3"2)*x+acos(0-3));
plot(x,y)
axis([0,20,0,1.5]); %0l 5E Alh A Bl
M(i)=getframe; OoTVEX iEl T
end
movie(M,3) %IEAL 3 1K
FEFF 3T AR for PRI, 1 20 /AN [RJ R B 030 1 i, 7 i TR P 20 M EE
L3 Ko

=10l
File Elit View Dnsert Teols Risdow [ialy

DEE& kAAr 2ED

15

Y2 4 & ©§ w0 12w % @ @

Bl 4.54 85— WUE T

4.8.2 YNNG T5 A=A

1. #ERJEME EraseMode

DI 5 3= AL Bl i 75 1% B EraseMode J& 7, EraseMode — N7 455 8, fRRXT4 )
BERRTT, BT IH a3 T7 X . EraseMode J& A LAR JLFf:

» normal: THEREAN I KR, A ETE .

= xor: FFIHXTGI S LA xor 05 B JR, B 5 b A — B DH o S, #EERA
— BN B R, X7 A SRR Bl et 5 T %) At L R

* background: W IHXTZ I fAR TS SUEUE, SRR, XA 7 NSBB8 2 T i
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A A4
* none: PREAIHXSZII AL, AMBATATHERR .
1E_LIRPYFH EraseMode 11, &2 B 8] IR A2 -

normal > xor > background > none

2. MBI ERE

WA IR, LSRN R B SESNE L, (R A
= xdata: Jy— R, ARG x AAFRE.

= ydata: Jy— AR, ARGy AFRE.

3. BERIF
MG EER E G, NGB R, g R ok, BB EH drawnow iy 4>
SZHL,

4, FEAEZNHE
R XAINEER N S
(1) &=t — x4, H EraseMode J& 144 xor. background E¥ none;
2) EMRIR A= LS, RERAGIR S X5 1) xdata BY, ydata(5 P #);
(3) 1 H] drawnow fir 2> Wil 57 5 4
L4 4.341 1 X% 05 0= A - — AN 20 /N ekus A th &z sh ) ahm,  anlEl 4.55 s

=loi|
File Edit V¥iew Insert Tools Window Help
D& kA2 20

1.4

12F

1k

08

06F

04r

0z2r

0.

L L L L L L L L L
2 4 B 8 10 12 T4 16 18 20

&l 4.55 B4T R
x=0:0.1:20;
y=1-1/sqrt(1-0.3"2)*exp(-0.3*Xx) .*sin(sqrt(1-0.3"2)*x+acos(0.3));
plot(x,y)

h=1ine(0,0, “"color®, "red”, "marker",".", "markersize® ,40, "erasemode”, "xo
r/); e XAER/NR
for i=1:length(x)
set(h,"xdata",x(i), "ydata",y(i)); %RE/PEKKFAE
pause(0.005) %% 0.005 #
drawnow Y5l BT R
end

Rt ZANERLL xor I77 X BERRIH M Z, W34t EraseMode )% background 773,
W2 KRB ER S EPFOR AT 2 ;- drawnow T2 HIVEHTZ A MATLAB 2240 PE set T4,
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{H T B F A8 pause fr 2815, B €12 LIRS, drawnow W1 LpaRi i —
FEo

5% MATLAB EFE#TT

5.1 B 7R ST F0 eR 23T 4

M A RIER: M AR Mg A

MATLAB (1) M A2l id M SCEgakE / t4s % 1 (Bditor / Debugger) KAl & 1

s MATLAB i b OVl bR, sl sisis “File” “New” —— “M-file” ,

AT AR M SO gs, n DU ST A 1 M SCHERETIF M SO gntaas . ik
5.1 o A I C B R M SOt

B) C:\By Documents\CAOYi\BookBATLAB\Z0030726% exe\Ez0502. » 10l =|
File Edit ¥iew Text Debug Breakpointz WYeb Windew Help

DEES| =B« |dp | |00 E| ] x

function y=Ex050Z (zeta)

% EX0s02 Step response of quadratic system.
% B AR LA SO ek

% zeta FABFRE

%y gzl

%

0D 00 O T e L0 R =

% copyright 2003-08-01

10| - | ==0:0.1:20;
11 ¥=1-1/=grt (l—zetaAZ)l*exp (-zetakx) #sin(zqrt (l-zeta Z)dxtacos (zetal)
12 - plot (x, ¥)

| |1

Ready

& 5.1 M X4 ARREE D

NS R RGN 2 MOSCPE, RELE RSN S y 5 ox BOCRN
1

= e ¥ sin(y/1-¢*x+acosc), [F1 511 A M AR, (6] 52 A M eR$
1-¢

[ 5.1 FH M JEA S22 0] — B RS 26
%EX0501 T RGN i
%I BH J& REK 0.3 [ 2k
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x=0:0.1:20;
y1=1-1/sqrt(1-0.3"2)*exp(-0.3*x).*sin(sqrt(1-0.32)*x+acos(0.3))
plot(x,y1,'r")

(51 5.2 G i RS 2 e AL, BB REL zeta BTN S5
function y=Ex0502(zeta)
% EX0502 Step response of quadratic system.
% B ARG dskome B it 2k
% zeta PHJE L
%y IR
%

% copyright 2003-08-01

x=0:0.1:20;
y=1-1/sqrt(1-zeta"2)*exp(-zeta*x). *sin(sqrt(1-zeta"2)*x+acos(zeta))
plot(x,y)

M R B HE A K
BREE 4T
H1 47 (F % FF K MIEREAT)
TESHE B SUA (%K)
mEMBESHE R (% k)
BRIk
i, fEdr AT %I help Al lookfor iy 4 & 7 BifE KL

help Ex0502
EX0502 Step response of quadratic system.
i ZR G S S 2
zeta PHJE ZEL
y I I
lookfor ' —Bfr R 4t B 3 mi o
Ex0502.m: % i 5 Ge I i

JHIAS ST A () A

(1) AR a2 X FIRT S, e A% LA A AT X 5

(2) MATLAB 7EIa AT A SCAR I, 2 ] 2w SO rpise i — 4 4k i &, 163
MATLAB i % & H 1 24047

(3) SfEm A E b HEEIEAT a2k, AR SIS AT A 1 A2 A 2 3R B /£ MATLAB
) T A% [A)(workspace) 1, FJLMRTT A H AL E, FRAEH clear dn bR A SCAF B dr
At AT DA ) A2 0] ) BT Sl DR P S e e A o 10 7 i 7 3 SR A

[%15.1 2] & M SCAFEgniR / RS Db gn S M BIAS SO — I R 45 1) 2 45 I3
ik .

(1) % MATLAB st Fiy D BT IF M Scrgd 23 .

Q) BmAEMEBEN M XSS, N T REFREIZ S ARR, BRSNS
A A BIERE . RAT U Ex0501.m.
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%EX0501 i R G I Hh 2

x=0:0.1:20;
y1=1-1/sqrt(1-0.3"2)*exp(-0.3*x).*sin(sqrt(1-0.3*2)*x+acos(0.3))
plot(x,y1,'r") %l BEJE RECH 0.3 1 HhZe

hold on
y2=1-1/sqrt(1-0.707°2)*exp(-0.707*x).*sin(sqrt(1-0.707/2)*x+aco0s(0.707))
plot(x,y2,'g") %I BH J& AR 0.707 11 £k
y3=1-exp(-x).*(1+x)

plot(x,y3,'b") Yol FELJE RECH 1 ryhZk

(3) EH M S-SR A S “Debug” —— “Run” , #irlLAfEEE & A2 WK 5.2
s 2 o

o=

File Edit View Insert Tools Window Help

s/ xa 2/ e

1.4

12

1

(1K)

06

04

02

o

B 5.2 BTHRE

BE AR A AR

whos
Name Size Bytes Class
X 1x201 1608 double array
yl 1x201 1608 double array
y2 1x201 1608 double array
y3 1x201 1608 double array

Grand total is 804 elements using 6432 bytes

BRI ES A R RE A
(1) AT IELL “function” 5|51 e 5 BHAT
AR

function [fr i X RFIE] = KL EAZRTIIR)
(2) PRECCAAEIZAT b R v 7 A 1R AR B AR JSCAE R AR B 1) T A 2 )
(3) MU CEPAT T S A BB F] “return” drA N, HUSE W R HCCHEELT, [
ISF B 50 A 2 ) PR Al Al ¥ o

0
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(4) BRE AR R BEEART MR BOCA R I A2, BER 45 MR, A,

IS, 75 MATLAB d&47 Rl R tpa] DL AR AT 5 24N I I 0 e s 1)
(41 5.2 821 7 M SCUFgfE: / P i 1 9 S5 o 55 B R8I Ssmi 1) ML eR O,

JFAE MATLAB fir 4 % F P 1z St

A M R B IF T BP IR T

(1) w5 KBRS

function y=Ex0502(zeta)

%EX0502 I i 2R G Ik Ze

x=0:0.1:20;

y=1-1/sqrt(1-zeta”2)*exp(-zeta*x).*sin(sqrt(1-zeta”2)*x+acos(zeta))

plot(x,y)

2) B ERECCERAE A “Ex0502.m” .
(3) £ MATLAB & % A LU R dn 4, WIS H B £ TSR 2 e i 2k -
f=Ex0502(0.3)

FEIF 53 #7 :
o FEATIRE SR RO, SRR “Ex05027, I NSO e R AL zeta, i
H S EOh I Y, y o
o CURECCHR S R, iR X y:
X
??? Undefined function or variable 'x'.

y

?2? Undefined function or variable 'y'.

HE: M BEARSIIER M BRSO A4 K e 54 (K i 4 5 MATLAB A2 fir
AR o

5.2 IRtz =

A
for fE¥F A E=array
(B2
end

Ve PEPMABIE A PAT, PAT IR EOS 2 array 5050, array AJ DU ) 8t 0] DU R
B, JEIAAZEAMKIRI array 541, RERC— IRAGARPAT— K.
[ 5.3) fiH for ... end fE¥A I array o] E4wFERH 143+5..4+100 HIMEH.
% EX0503 A% FH 7] £ for 7HFA
sum=0;
for n=1:2:100
sum=sum+n;
end

sum
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sum =
2500

SRR Ky sum =2500.

FERP UL TEIAZE S n, n ANV A& 1:2:100, JEIMRECH &5, ARG n
—A %,

[ %] 5.4) {1 for ... end fEFA P array HiREgmFEs B B4 45k 51| 1)

% EX0504 i FARFE for fHIR

sum=zeros(6,1);

for n=eye(6,6)

sum=sum+n;

end
sum
sum =
1
1
1
1
1
1
FEFHT: ISR n X4 RN AERE eye(6,6)(14E—%1, RISk n 24[1;0;0;0;0;0], 25—

K0 h[0;1;0;0;0;0]; DR A HIBE I FIEL 6.

R
while RER
EEINES
end
Y HERIAANEEE, MPATIEIME; — HRIEANER, g ifmir. FikAn]
DLt [r) S ] DA R, an ek KO FE R ) 24 P AT IR G 3= 80 A PAT IR IAMA, dn RRIE
LW nan, MATLAB A N2, AHATHERA,
[%155) 5 [ 5.3) A, 15 1+3+5..+100 FI{H.
% EX0505  {#/ while {E#
sum=0;
n=1;
while n<=100
sum=sum+n;
n=n+2 ;
end

sum

n

sum =
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2500
n =
101
oA nf LLG Y while
.

A
if &1
BAE 1
elseif &fF= 2
BAR 2

else
BB n+l

end

.. end PRI R IA B TRIE FORHSE, 2 n=101 ALl 1E78

UL U 2R, SEaC T R AIT elseif 451F 2, @i R 1451 20K
AN, JUFRAT else ITERJBE nt+1, 44000 BIPAT AR (118 1) B If...else...end 45t
WAT LR A elseif Fl else [ Ta] B 4544

(%1561 H If 2T —Fr RGEmIIlm N, R4 FH)E R 2L 0<zeta<l F1 zeta=1 PIFHG
B, A5 ANTR] R I Jal g 2 2k 5

function y=Ex0506(zeta)

% EX0506 ] if G5 AH) B AR G s

x=0:0.1:20;
if (zeta>0)&(zeta<l)

y=1-1/sqrt(1-zeta”2)*exp(-zeta*x).*sin(sqrt(1-zeta2)*x+acos(zeta));

elseif zeta==1
y=1-exp(-X).*(1+x);

end

plot(x,y)

A
switch JFRFRIiLR
case LR 1
BEHB L
case ®ikw 2
BEHIB 2

otherwise
EHB N

end
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Wi :

(1) B I RRIEXMKIK Y case Ja I IRIEAX AT LR, WARFRIAL 1 Awie, N5 F—
NFIATL 2 EhER, W B ANH L AT otherwise G MIEEAIEL n; — HIFR AR HHA
FIEAAHEE,  WPAT I s R B

(2) FFRFIEAN RSB TTTH

(3) case JafMRIA X T CURAR . AR EOTIE, 2 o B2l M I ORIk
X G TCHEEA W A e 2 AT LA, HEBREAN SE R 5 I R IASAHEE, AT I 5 i ) B

[ %] 5.7] H switch...case JF R &5 M5 H 25 H A2,

% EX0507 ] switch 454

for month=1:12;

switch month
case{3,4,5}
season="spring”
case{6,7,8}
season="summer"”
case{9,10,11}
season="autumn*
otherwise
season="winter"
end
end

season =
winter
season =
winter
season =
spring
season =
spring
season =
spring
season =
summer
season =
summer
season =
summer
season =
autumn
season =
autumn
season =
autumn
season =
winter
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REFF T JTORRIE AN A 1:12, case i HIIRIE A N o84l ool it A
TLER B ITRRIEAMEE, AT IR TE ) B

Bk
try
BEAB 1
catch
BB 2
end
Y E IR AT IE B 1, W RAE M BAE AP AT R R A AR, KR R A
SUBRES O/ B 1) lasterr A8/, JFFRXBOE), FmHATER 2 TRIER), SHATIH B 2
SO BRI 2RI .
[%15.81 H try... catch... end 45 ¥ K HEATHBEAHFIZ 5
% EX0508  try £5#4

n=4;

a=magic(n);

m=3;

b=eye(3);

try
c=a*b

catch
c=a(l:m,1:m)*b

end

lasterr

C =
16 2 3
5 11 10
9 7 6

ans =

Error using ==> *

Inner matrix dimensions must agree.

FEREI A R AR R NN UERC IS, R TCIRAR e, AT catch J 1T R E ) BE,
¥ a M FHMERGH 5 b FEFEAHIR . ) DL I 3 4548 28 0 b SR B 1 ek is 5

1. break #y4&
break iy 4 A LU#i 015 break K15 N Z K for B¢ while 1EA) 312 1E, LRI %454,
PAT end ST A4, break fiv4— AT If 4544 45 &8 .
[ 51 5.9 ML 41 5.5 B n4c {4+ H 1f 5 break iy 24545, 45 11 while fF38 . TF 5 1+3+5...+100
FIME, AT 1000 BT,
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% EX0509 i break £ il while 75¥F
sum=0;
n=1;
whille n<=100
it sum<1000
sum=sum+n;
n=n+2;
else
break
end
end

sum

1024

65
TR HT: while...end RSG5 HIHREE If.. else...end 7454, 24 sum & 1024 BBk
while fEIR G5, ZILIEIR.

2. continue #y4
continue 174 H T 45 AIK for 8% while JE3F, W &5 ARG IR 0 4R EE AT N IRTEIR .
[ %] 5.10] % If fir4 5 continue My 2454, THEM 1~100 " ATH ZEHR, AW A

g FHOEAG 100 LLPY IREAS O 2~ v BEBR, ASBERIER R 25
% EX0510 H continue # 11 while 735
sum=2;ss=0;
for n=3:100
for m=2:fix(sqrt(n))
if mod(n,m)==

ss=1; DREMIER LA ss A 1 Row
break; Vs &N e BN
else
ss=0; WA BRI ss b 0 RoR
end
end
if ss==1
continue; %% 6 5 3 Bkt Bk HH AR IR A1
N
end

sum=sum+n;
end
sum

sum =
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1060

FEFE48HT: fix(sqrt(n)) &K vn U, AFLF W XEEH, B for TR BEILRIRE A

if 25805 4 mod(n,m)==0 I 5 ] break Bkt AW 54 ZE T A EIA, FH4kSEH] continue Bk
HSR Z ORI AMIE IR T 4k 2~ IRIMEIR

3. return f§4

return 172 A 2 E 2 HT a2 FIHAT, I HA7RITR [ 21— 2% 8 H pR £ S s A N A
CIRYSIED S/ IR s AP

HEE: YR IEAILIEIR, % Ctrlvbreak B2 LT 10IE1T

4. pause 4
pause it 2 FHRATRE P AT 15, S50 P HA B gk 28

WV
pause %5
pause(n) %E 1 n 1

5. keyboard #y4
keyboard iy HSRAERE P 51217, SSArER a2, BUTSEH W LIEfG, HiA return

A, REPkssaT.

6. input fiF4
input 172 HREERH 7 A MWL AN BB . AR RIAS, Iz
a=input(‘input a number:") Y NEMELS a
input a number:45
n=
45
b=input(‘input a number:','s") Yo NTFFF RS b
input a number:45
b=
45
input(‘input a number:") Yol NERHTIZE
input a number:2+3
ans =
5

5.3 REUA RS L%

1. FE¥
=AM BECCET, WS AL RS, Hoh AN s, sl

T AL

(D) £ M X, BB iR 7, Rt reEs 7By e

] PR il
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(2) TRRBUNRERIL & ST eR B0 AT, L BER[R]— SO AR e e (T LU 2 e Bl 1 py

HOHI 5

J¥ o

(3) TRl 1) 3 bR ORI R B0 8 1) A 2 AL AH T AT
(4) H help F1 lookfor iy 4 AN REHLAIL T bR H 1K 35 B 15 6L o
(41 5.11) K¢ [ 5.2 i B RGeS 38 ih £k 10 pR AUVE A e 8, 4 i 22 4 i e 1

function Ex0511()

% EXO0511 87 e Kl FH 25 i) = By 2R 40 il dalo g 137
z1=0.3;

Ex0502(z1); %1ii F Ex0502

hold on

z1=0.5

Ex0502(z1) %7 H Ex0502

z1=0.707;

Ex0502(z1) %1H F Ex0502

function y=Ex0502(zeta)

% FERE, 1 i RS K £

x=0:0.1:20;
y=1-1/sqrt(1-zeta”2)*exp(-zeta*x).*sin(sqrt(1-zeta”2)*x+acos(zeta))
plot(x,y)

FUFAMT: EHREUL Ex0S11, FREUE Ex0502, 75 - ek i R R

17K Ex0511.m (4%

2. REBRE
AT BB FRAEINAE private 1 H 3 0 M e ECCrE, BT BL R
(1) 7F private H3x FINAAA R, HAEH LA HZXM M BRECCHETA R, mAREg 1L

EHRMBREOR AT, S H S SRR BRECE AT UL, A R 0] DAL E H R
PR A 5

(2) R PREAL H SR I M IAS ST AN T 8 L FA A BRI 2
() ERBUHAIE RIS, AR T8 MATLAB #4% L a5,

3. A REMBRIEF

7t MATLAB i FH—/N ek %, R II7anr
- AR TR

» AR REG

= YT AR R O R K

= MW RBAE PRI R

=
JFI¥BAE H(Local Variables) & 7T bR B P B8 T A8, L2 mi v Bl L REAEA R B

LR EAAT I T A7 A

2. ERATE
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42 Ja) A% 5 (Global Variables) 2 iJ LAYEAN[R] ) B 8 TAFE 45 A Fl MATALB AR %S ) rh 3L =
I AR 5

(41 5.12] &% 0] 5.11 1 753 eR B0 1 s b Al 4 R AR 6

function Ex0512()

% EX0512  fEHI A RAR L i R RGN g

global X

X=0:0.1:20;

z1=0.3;

Ex0502(z1);

hold on

z1=0.5;

Ex0502(z1);

z1=0.707;

Ex0502(z1);

function Ex0502(zeta)

% ERE 1 R ARG R £

global X
y=1-1/sqrt(1-zeta”2)*exp(-zeta*X).*sin(sqrt(1-zeta”2)*X+acos(zeta));
plot(X.y);

FEFPIp AT X AR 4 JRAR R, 0 o AU 1) 32 R 8ORT 1 R S h 7 22 H global € X
[FIAE G SRAE TR B e X R4 R A8 & i ] DA«

global X

who

Your variables are:
X

ERE: TR AR E SGL R BCh# T MBS, I ASRB M 42 m A
WAL HYIN 53/, S T 4 R AR B A s SUBE R A IIIT A 42 AR B K S 74 i 4

1. SEfEE N
(%1 5.131 K L4 5.11 7 i B RGEMI00) e EE 0 AR S N\ i o S 50k i 2 5p%
i#, W 5.3 Fiose

function Ex0513()
% EX0513 SHfkibh 2l — i RGN e [

z1=0.3;
[Xl,}i1]=EX0502(11);

plot(XT,yT)

hold on

z1=0.5; function [X,y]=Ex0502(zcta)
[x2,y2[=Ex0502(z]); % 1 RRAL, 1 [y RGN i £k
plot(x2,y2) x=0:0.1:20;

z1=0.707, y=1-1/sqrt(1-zeta"2)*exp(-zeta*x).*sin...
[x3,y3]=Ex0502(z1); (sqrt(1-zeta”2)*x+acos(zeta));

& 5.3 8L



FEFE M. TR % Ex0513 T FeR%t Ex0502, T-EREUT I zeta N ANSEL, %A
HERRE 21 ALIB 25 T IR EL zeta, T RREOHET G B4 S 40 x Fly L RI45 F 800 x1. yl; &
BRI A T BRI, SR TP IR S B AL Al 2 R A

2. RESEHNH

(1) nargin 1 nargout #% &

bR E5 1 N it S AN 0T LU i AR & nargin AT nargout 3k 74, nargin H T 3RAFHIA
SR nargout T 3R15 4 HH S 01440

Bk
nargin %1 B HA PN SR S i A2 B 1) N3
nargout Yo BRI SUAA PN SR S B i o AR e 1A 2

nargin(’fun’) %ot R HAR SN RIUE LT AN S5~ 5L

nargout(‘fun’) % {ERREASNRIUE St 2804
(4 5.14 Y vHEPASEURR, ARG AT 2 B BN [ FH AN R )iz S ik =
function [sum,n]=Ex0514(x,y)
% EX0514  ZEAHTAE, WHE x My B

if nargin==1

sum=x+0; Yl AN —MNSHUR S 0 A
elseif nargin==0

sum=0; % i NS E T H 0
else

sum=x+y; %o N A2 S0 v S
end

EAT A I H Ex0514 BRE A 2 A~ 1 ANFITCE NS B B -
[y,n]=Ex0514(2,3)

2
[y,n]1=Ex0514(2)

1
[y,n]=Ex0514

0

FE: WRMANSHEL TRMASEAL, W .
[y,n]=Ex0514(1,2,3)

??? Error using ==> ex0514

Too many input arguments.
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AT AAE TAF 25 (0] 25 bR AR 8 A A S HA
nargin(‘Ex0514")

ans =

2
[#]5.14 221 S InbA FREF, & H nargout A% 3K EUr H 2 50N 4
if nargout==0 %A HSEAECh 0N, BHRARK 0
sum=0;

end

e 4 % I Ex0514 8L, i S 30 R RN, g5 R
Ex0514(2,3) %X4%iHSHNEA 0 I

ans =

y=Ex0514(2,3)  %HHMHSEANHC 1 i

y =
5
[y.n,x]=Ex0514 %% SHAHoh KRS

??? Error using ==> ex0514

Too many output arguments.

P HT: A S EAEO 0 1, B PINMMASE, 8881 WM 0, 4iRES
ans &t ; M SEANERE, o,

(2) varargin Al varargout 4% &

varargin Fl varargout 1] DLIRAF 4 A4 HH AL & 1) 5 0 3R A

(%1 5.15) T 5 A AL BRI
function [y,n]=Ex0515(varargin)
% EX0515 i AT AR 2244 varargin

if nargin==0 % WA I N AL BN 0
disp('No Input variables.")
y=0;
elseif nargin==1 % — NN R, %S
y=varargin{1};
else
n=nargin;
y=0;
for m=1:n
y=varargin{m}+y; %A Z AN NS RN, BN AR S FER AR N
end
end
n=nargin;
7E MATLAB [¥iir 4 T 11 A i AAS TS B A2 8 1 T pR 2 Ex0515, S5 R U1F
[y.,n]=Ex0515(1,2,3,4) Wi 4 NS
y =
10
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4
[y.n]=Ex0515(1) I 1 NS
y =
1
n =
1
[y.n]=Ex0515 NN SH

No Input variables.

REFF T n WA SEAEG y SRR KSR .

[ 4] 516 1 R4 Bl JE &R B2z A 7 = B & 48 10 I dlomiy i, =

y=1- 1
\Il—gz
1 e (e Dx  —(eHE
y=1- - o
2\/g2—1 g—\/l—gz g+\ll—g2

M SCAF I RE AR 4 R -
function y=Ex0516(z1)
%EX0516  ERRECRA 7%, AL EHJE R B B RGeS £
t=0:0.1:20;
if (z1>=0)&(z1<1)
y=plotxy1(z1,t);
elseif z1==1
y=plotxy2(z1,t);
else
y=plotxy3(z1,t);
end

FH JE B

N
e sin(yl-¢?x+acosc) » MG A E N y=1-(+x)e™ , 4l JE I

function y1=plotxy1(zeta,x)

ol X FHLJE By 28 Gt I il 2
y1=1-1/sqrt(1-zeta”2)*exp(-zeta*x).*sin(sqrt(1-zeta”2)*x+acos(zeta));
plot(x,y1)

function y2=plotxy2(zeta,x)

Yol I 7 BELJE — Bt AR e 1 i1 2
y2=1-exp(-x).*(1+x);

plot(x,y2)
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function y3=plotxy3(zeta,x)

Yol ot FHLJE B R ST I it £k

y3=1-1/(2*sqrt(zeta™2-1))*(exp(-((zeta-sqrt(zeta™2-1))*x))./(zeta-sqrt(zeta”2-1))...
-exp(-((zetatsgrt(zeta"2-1))*x))./(zeta+sqrt(zeta™2-1)));

plot(x,y3)

P 4T - Euéﬁ%i} Ex0516, —ANFRRE4 53314 plotxyl. plotxy2. plotxy3, 3CfF

TRA7 N Ex0516.mo M{EAMT AT T h AN DL N i 4
y=Ex0516(0.3);
hold on
y=Ex0516(0.707);
y=Ex0516(1);
y=Ex0516(2);

W= 2 1] 5.4 Bz B30 13 i 2k o

T —iDix

File Edit Wiew Insert Tooks MWindow Help

IbzEa/xarspeo

1.4

121

10

08r

06

04r

02

1]

L L L L L L L L L
0 2 4 B 8 0 12 14 16 18 20

B 5.4 N[ BELJE 2R 250 B e Sgmn . it £
[415.17) 95 M eRECCH, I RIS R), B R R

01 2 3 n

0 01 2 -+ n-1
y=/0 0 0 1 n-2

00 0 0 -+ 0 |

function y=Ex0517(m)
% EX0517 HIEFAURESS BT f) B 2 AR R

y=0;
m=m-1;
for n=1:m
y=[0,y]; %ElEE4: 01T
end
for n=1:m
a=[1:1:n];
b=a;
for k=m:-1:n
b=[0,b];
end
y=[byl;
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n=n+1;
end

FEFF T REAERERIAT SV B A ZEL m oKafE, it ZHONRERE yo A XOUEAGIA
RBIEEREFE, RS ORAT A Ex0517.m.

A i 4w E T Ex0517 BR%:
y=Ex0517(5)

y:

o O O O O
o O O O
O OO Fr N
O O L N W
O L, N W >

5.4 M CHEMHRERIL AL FN AR

1. P FE SO AR R,
P W SCAEAE A peode fir A2, AR P RSSO S R M SR AR, HY 4D “p” .
Bk
pcode Filename.m %fE 4T H 3% 4 B Filename.p
pcode Filename.m -inplace %ft Filename.m JJT 1t H 5 /£ i Filename.p
pcode Ex0517.m

WIAE 2T H s A2 B T PSS Ex0517.ps

2. P RGBS

(1) P RS SCAF I A7 33 LU J M SO

(2) FEAEIRIZ ) MOSCAERT P RS SR ISE ) P RS S i
(3) P &3 PR Pt

FH A EAEAT IF Ex0517.p S0, B B ERLAY .

1. PB4 R BE (6

IR E R KAEIAATE MATLAB Z R RS, SO R RO =Fh )57k

(1) A 1) s SRR A R AT

(2) fELAER] 2 EARARIRE DL E . WER B AMEAPAT R EAH W BAEIR IR A
HPATEIA BP0, AFSATIER KA 1), BT DL 5 P s

(3) M Mex HiR
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I SEFEI A AN T 8 e, NS B AR S, W C B4 Fortran 155, %M Mex

BORER A% G 5 A 52 R, ARl g ek, T AE MATLAB W] LLE#2 T
BN ASHERE E(DLL) SO, XAl AT DU 35 I dRis SR (18 8.1.1 /1A 4).

M, A y=10 0 0 1 - n-2/.

E(J ’

%o

2. REVKERERITSE e 4
o5 NI R B 25 e 4 S MR S i Th) 1 55

[%15.18) ¥ (41 5.17] rH IRCEAGER SO FRAEER, FH5EH] zeros MR E 4E KL mis AT
(01 2 3 -+ n |
001 2 - n-1

|00 0 0 - 0 |
function y=Ex0518(m)
% EX0518 47 4 TGl d A
m=m-1;
y=zeros(m);
for n=1:m-1
a=1l:m-n;

y(n,n+1:m)=a;
end
y

LEAr A% D g 20 B Ex0517 1 Ex0518 BRE, AR HHE 4T 1 5 A ] «
y=Ex0517(200)
y=Ex0518(200)

3. MAEZRALERE
JA RIS SNV Z R 5K MATLAB [N AE L, R N 7E pR B0 R RZ 1 C 5 Wik
FEPAT R W ARIR TR

4. XHRBHE
FESEBR NI fift e [ R (R K () L0 AT 5 P PR K S o DRI, 1 SR S v AR R 4

5. REMA M RECSHAE M BIA S
HI T M AIASCI RGOS AT, HLAHERE PR WAE, RGBT, 20 98

L JIT AR ik i B

JIT A3 s 9 N FH G R 0 R

 VUNYERCA T 3 /) AR B ALEAER

o LX) CRURERE”. CEEHLT. TR R BT SEDURR RS BRAEH 5

o JUNT AR AT AR, R P MR ek MEX SO ANEAE R

o LUSHEHES] fors whiles if. elseify switch H AR g s B A AR A A GEAEH 5
o Y ATREP RS AR R)” A aAR R, ST ER AN
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o YA AR R B AR, R E R AN N
RN CORECRA e A, TR S AN I
= {F Intel &% CPU 4 I, Windows Fl Linux R&Zt 0 e &k .

2. fEHREFFIERERIATE O
(1) FTTFRE PR RE R AT i 1

R “View” —— “Profiler” ; sfiff HI{Em 2 & H# A “profile viewer” iy 2 #l 1]
PLATHRE PRI & 11, Wl 5.5 s
e
AA /\r)\ é File Edit Wiew Web ‘Window Help L
“U?EJ * = *sﬁ|§ Find in page: ﬂl

TG ———start Profiing| Run this code: I =] Profile time: & se—— 5[] 5 75 2%
Development Environment

)
Improving M-File Performance - the
Profiler

One way to improve the performance of vour k-files is to profile them. MATLAE provides
an M-file profiler that lets you see how much computation time each line of an M-file uses.

Far details on how to use the Profiler, see the Profiler documentation

B 5.5 B HEaeHItTE O

(2) XF MATLAB [ i & AT H7

X MATLAB )iy & AT BT A PR 5 5

o AE LI A AR i N RN A2, AR5 Hiili “ Start Profiling” #5281,
MR 7RAT A2 Ky 41, “Start Profiling” 4ZH1A8 K1, I AR/~ THNAE R N: M iEiT
GERNY, RS, IR R .

o O A EIAES” IE A, ARG Lt “ Start Profiling” $26H 4R35 AT, W) “ Start Profiling”
AL ) “Stop Profiling”, 487" AN SR (O L R IB BN, I A4RRAS TN E R R
JEAE MATLAB fir % & i N S5 1 i, BT 3T, Adn 1T 40K, il “Stop
Profiling” #2445 (b4, WPRASE, JFHBLERRT RS o M5 U a7 # o i H
FE 425 “Stop Profiling” FFUG 2| “Stop Profiling” LGN A], FEAKRMAIE
AT TA]

(3) AEBEHINTHRE

TEFE P PERE A P 2 1 AR o “HIBr /373K (Profile Summary), M _E2|FH%
b IS TE] 1 2 20 4R

BB = AT HI AT, () 3.24] Ej‘ﬁﬁiﬁﬁﬁéﬂ%z y,%:—x i, DRAFE N

“Ex0324.m” 3CfF, WA

Y5 8oy T FRA K AR

[x,y]=dsolve('Dx=y,Dy=-x")

[x,y]=dsolve('Dx=y,Dy=-x",'t")
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KAZSCAFHATHINT, AE “arSHMARL” PN “Ex0324” , SAJ5 i “Start Profiling”
P TFARENT, ) ST Ml B3R ” Wi 5.6 s, ¥l “Ex0324” HBHEERE N SR R0
MIE

e

Draie REE
Eile Edit Yiew Web Window Help
-0 A ‘ & | Findin pags ﬂl
Start Profiling [ Run this code: Skt j @ Frofile time: 1 sec
|
Profile Summary [oeomer =loi x|
Bl B3 Yew Web Wdw beb
Genaratad 06-Nov-2003 1557 56 «scala ""‘"*’Wliﬁl
MNumber of files called: 31
St Profiing| #un s coda: (SRR =] @ prosiu time: 1
Filename File Type Calls Total Time Time Plot
ex0324 (1 call, 1.713 sec)
ex1374 M-script 1 1713 5 W— e afid 06-Nov-2003 155600
M-seript in file \al cumentsiCAQYIEookMATL AEVID0E 11 D8 et Ex0324 m
dsolve M-function 2 11513 — [Copy to new wandow | aring mutiple nins]
maple M-function 28 0741 s ] Parents (calling functions) [ table | Bsf | hide
Mo parent
maplamesx MEX-function | 28 D671 s —
Lines whame the most time was spent| table | vet | hde
sym/display M-function 4 05525 L Line Total %
Code Calls Time Plot
Mumbar Time Time
symysym h-function 16 02208 L
2 [z, yl=dsolve ' Dx=y, Dy=-x"... |1 12925 |75.4% |
sym/symichar2syrm | M-subfunction | 16 0.210 s u 3 [x, v]=dsolve (' Dx=y,Dy=-x'... |1 |0421¢ |24.6% |HE
symidisp M-function 4 01415 L] All alner o 0%
linas
R |
Syrm/symitrim M-subfunction | 8 0.0205 Tolels 17135 |100%

B 5.6 HIHTIRE

3. 1T FnIE RS FF S ik

7E MATLABG.5 JiCs &40 JIT FUIIESs & T I IR, vl DEH a2 k3 i) JIT ik
BEETF A NI ]

A
feature JIT on %It JIT
feature JIT off %] JIT
feature accel on % T JE NI A%
feature accel off %K AT NI A%
K 2 3 n |
0 1 2 -+ n-1
F ) 518 QI Ey={0 0 0 1 n -2 | KRR FPAETT 8 5o JIT MU & i
00 0 0 0

g s T

1EH 5.6 f) “dr 2 HIAEE” i “y=Ex0518(200)”

MERYCRAS I JIT FUINIE S 5T TP RE, R PR AT & L & G s AT I 0]k 0.43;
i “feature JIT off” iy <] JIT I, IZATHIA] A 0.4515 240K JIT FUTd % #5% P s )
IZATINTH] 2N 0.481,

HE: T AN FAFE M SCHERAR, A FRRIEITIRES . AR A FH
LA AT S T H], L mEiT i R E N 5%,
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5.5 EBXER ]

1. WERREHAIE
B I R 25 AT LA inline iy 4 S5
A
inline(‘string’,argl,arg2,...) %o i) g A B BRI 2K
B Cstring WAUEATRAE 5 ( “=" YWFRFH; argl Al arg2 2 BREIA AL & .

[ %1 5.19) GIEE IR AL ST £ (x, ) = sin(x)e™ &
f=inline("sin(xX)*exp(-z*x)","x","z") ) T PN Bk BRI

f =
Inline function:
f(X,z) = sin(X)*exp(-z*x)
y=%(5,0.3) W% R

y:
-0.2140

2. BENBRERH
MATLAB A] L] char. class Fl argnames -4 /5 {8 3 A5 & P IR B0 15 B
A

char(inline_fun) % £ A I BRI P 7%
class(inline_fun) % £ A PN I BRI ER 1 2 Y

argnames(inline_fun) Yo T i A K R £ 11 AL
(4] 5.19 221 A& MRS B
char(f)

ans =
sin(xX)*exp(-z*x)
class(f)

ans =
inline
argnames(f)

ans =

X

z

3. ENERREUEH THAHEH
W ICRR BT A A ANRE R AL, ET LU vectorize iy A ICRR BUE HI T4 4lis
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WV
vectorize(inline_fun) Yo filf P IR R EiE T4z i
(4 5.19 8L Al IR H0E H T HAz 5
ff=vectorize(f) Wi¥ NERRH F HMAEEHAEE
f =
Inline function:

ff(X,z2) = sin(X).*exp(-z-*x)
x=0:0.1:20;
y=Ff(x,0.3);

4. AT R HK
BB R K50 P DL B AR I feval dr 40T
B

[yl, y2,...]=feval(inline_fun,argl,arg2...)
(41 5.19 821 04T A IR 2L
x=0:0.1:20;
z=0:0.05:10;
y=Ffeval (ff,x,z)

5.6 F| FH iR 20 A) AR A1 T ER 2K

1. REAIRREIR
Bk
h_fun=@fun % 1) gt bR £ R A
h_fun=str2func(‘fun’) Yol Ll bR HK A
h_array=str2func({*funl’,’fun2’,...}) Yot MR F PO £ AL
YiHH: fun 2 KEA, h_fun RN, h_array J2 R BRI EA
[#15.20] G MATLAB A 35 B8 £ 10 F s .

h_sin=@sin;

R R F BTN
h_cos=str2func("cos"); 90 2 BR B A W A
h_array=str2func({"sin","cos", "tan"})

h_array =

@sin @cos @tan

2. fE R E AL R
(1) AE RV e 2
PRACRIR L T BRSO A B A A e AR AR

JM, B ECE AER E. MEk P
TR R BRARE, DIILTC T BRI SO AR R e b, A A2,

TR
KT R R, BRI A, BB RERAT
(2) e bR 5 P Pk

AN
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AN BB ECRIRR R % BRI B O R A BRI T AT I AR R, Y T
T,

(3) MR B S A A E—FE 5. 5.

(4) ATIRER A A 44 AR A B RIS R

PR E AT LA feval A4 ELAEPAT, feval fir4 AT LA o8 £ AW ek iR 2044
Bk
[yly2,...]=feval(h_fun,argl,arg2...)
[y1,y2,...]=feval(‘funname’,argl,arg2...)
YiHl: h_fun ZRRECAAN, funname’ERRE4, argl. arg2.. ZHIAZEL, yl. y2...2¢
TR E g8
(45 5.210 s 451 5.17 1 2 55 R 23 3] i 2R e i s 12 4 v £ 8 FH 5% B e eScoh R
B L
function y=Ex0521(z1)
% EX0521 A BRBAUWHATREL B RGE i 5
t=0:0.1:20;
h_plotxyl=str2func('plotxy1’) YflE ik aJAE
h_plotxy2=str2func('plotxy?2’) %BIE R
h_plotxy3=str2func('plotxy3’) %l R
if (21>=0)&(z1<1)
y=feval(h_plotxy1,z1,t); %HhITERE
elseif z1==1
y=feval(h_plotxy2,z1,t); %AT %k
else
y=feval(h_plotxy3,z1,t); %$hAT R %k
end

function yl=plotxy1(zeta,x)

Yol % FHLJE — By ZR G I ek it 2k
y1=1-1/sqrt(1-zeta”2)*exp(-zeta*x).*sin(sqrt(1-zeta”2)*x+acos(zeta));
plot(x,y1)

function y2=plotxy2(zeta,x)
PN e E S i B = A
y2=1-exp(-x).*(1+x);

plot(x,y2)

function y3=plotxy3(zeta,x)

Yol ik FHLJE W F Gt IS dul th 2%

y3=1-1/(2*sqrt(zeta”2-1))*(exp(-((zeta-sgrt(zeta™2-1))*x))./(zeta-sqrt(zeta”2-1))...
-exp(-((zetatsgrt(zeta™2-1))*x))./(zeta+sqrt(zeta™2-1)));

plot(x,y3)

FEFF T A2 ERRECP AT B BT & 7 R 8 B TIEERS [ 5171 MTA.

7E MATLAB 64 % A F % Ex0521 pRECH =g

(1) H feval g% FI HH s B AW AT
h_Ex0521=str2func("Ex0521")
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h_Ex0521 =
@Ex0521
y=feval (h_Ex0521,1);

h_plotxyl =
@plotxyl
h_plotxy2 =
@plotxy2
h_plotxy3 =
@plotxy3

(2) I feval fiy 4] o8 202 AT
y=feval ("Ex0521",1);

14

12r

0.8-

0.6

0.4F

0.2

(3) B k%
y=Ex0521(1);

5.7 MRZERwmSHITHERS

7E MATLAB 1, Frfg LB N R i 4, HRRR Iz i o
HILTE:
B R EFIR]=k 4 (h_fun AR EFIR)
[# AR B PR ] =K H 4 (‘funname’ B AR B 51 )
Vil h_fun SEEHHATIO M RSO RIRE, SE 2 BRI ECRI 4 s funname’
&M BB
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1. fminbnd &%k

fminbnd bR EUH K UH 5 SAR B AR 2 1 R B B /IMEL

Bk

[x,y]=fminbnd(h_fun,x1,x2,options)
[x,y]=fminbnd(‘funname’,x1,x2,0ptions)

PiHH: h fun 2 RRECTUIA, funname’ & pREL 44, W22 BB AR MR BRI 2L options A& H 2k
EHRIEE S, BRUEA 0 AT IS x 22 fun RREEDCR] xI<x<x2 L1 J e/ MELIR)
RAR y X N i ME

(4] 5.22] H fminbnd SKfi# humps B8 LRI /ME o

[x,y]=Ffminbnd(@humps,0.5,0.8) %3KAE 0.5—0.8 Z [/
i1

X =
0.6370
y:
11.2528
P20 41 : humps BREE MATLAB 3241 M S, £R47 0 humps.m S0, @humps 3
75 humps PREUEIA)AH, humps (2R W1PE 5.7 Bros, S/ ME D B A 1 55.(0.6370, 11.2528),
WENT 107,

100

a0

B0

40 F

20+

20 L L L
] 0.5 1 1.5 2

& 5.7 3K humps E#i&/ME

2. fminsearch &%
fminsearch PREUE K 2 A8 5 o W i AR 2P 5 /M .
Bk
x=fminsearch(h_fun,x0)
x=fminsearch(‘funname’,x0)
Y x0 Jed/ME s R IAAR S IIME o
(%1 5.23] =K% 4 1) Banana Il ER A f(x,y)=100(y-x")+(1-x)* (1550 ME, & I FR I8 B/
A2 x=1, y=1. ZXREH — ke, R2 R HE LUE .
fn=inline("100*(x(2)-x(1)"2)"2+(1-x(1))™2" ,"x") % inline f=4
WIRE$, x A1y H iAo
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fn =
Inline function:
fn(xX) = 100*(xX(2)-x(1)"2)"2+(1-x())"2
y=fminsearch(fn,[0.5,-1]) %M (0.5,-1) k¥l 45 {8 FF ih 1
RR/ME

y:
1.0000 1.0000

fzero BRECAT LS4k —4E R B0 0 BISKR f(x)=0 AR .
Bk
x=fzero(h_fun,x0,tol,trace)
x=fzero(‘funname’,x0,tol,trace)

Y h_fun AR E KRR BRI x0 AP MER]: TUE A% R 2 s RSB B Y
FOCIA KRG tol FRAZ I A RIS KGR, BRUMECY eps: trace fi @ IAUFE B2 /EisHh
o, BRAA 0, RRAEIRIEREE. tol Fl trace #BH LA W .

[ 5.24] >Kf# humps B % 05, humps BRI 5.8 Fio, o2 s FH IR 05 360

xzero=fzero(@humps, 1) %REE 1 IZHER

Xzero =
1.2995

xzero=Ffzero(@humps,[0.5,1.5]) %KEE 0.5—1 .5 BEKZES

Xzero =
1.2995

xzero=fzero(@humps, [0.5,1]) k7 0.5—1 JEE KT S

??? Error using ==> fzero
The function values at the interval endpoints must differ in sign.

REFF MM 94E 0.5~1 MM FERARIE 5T, $Ra A B

100

a0 -

B0 -

40

20r

orF

-20
0

0.4 1 15 2

Bl 5.8 sk humps R T A
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PRI quad A1 quad8 S A TH05E ERIE T B MKV S s B IR, quad8 HE quad HEK
FF S SR

Bk

s=quad(h_fun,x1,x2,tol,trace,pl,p2,...)
s=quad(‘funname’,x1,x2,tol,trace,pl,p2,...)
s=quad8(h_fun,x1,x2,tol,trace,pl,p2,...)
s=quad8(‘funname’ x1,x2,tol,trace,pl,p2,...)

YL x1 R x2 23 AR By FRE; ol ARIEHIRI N REIE, A ngH BRIAA 0.001;
trace B 1 BRI i, B0 WITEKIE, AMSIERAA I pl,p2--- 7] o Hft i
MZH, A,

[ %) 5.25) & y=humps(x) #£& [ i T A
x=0:0.01:1;

y=humps(x);

area=trapz(x,y) WA AR

area =
29.8571

areal=quad(@humps,0,1) %A quad THEFR

areal =
29.8583

area2=quad8(@humps,0,1) %F quads &4

Warning: QUAD8 is obsolete. QUADL is its recommended replacement.

(Type "warning off MATLAB:quad8:0ObsoleteFunction™ to suppress this
warning.)

> In D:\MATLAB\toolbox\matlab\funfun\quad8.m at line 35

area2 =

29.8583

FEFF o3t H trapz eRECRRTE I AU AT BEARAY TS Brrin A, WA eh e i 56 BE AR A= I, it

RENG A3 2 RG4S . quad A1 quad8 BRI AR [F1=E AT A VTR

MATLAB #24t 0de23. ode45 Fl odel13 % Z AN bR R AR 3 77 FE I (B A7 -
o ARYETT VMR o T R
B
[t,y]=0de23(h_fun,tspan,y0,options,pl,p2...)
[t,y]=0de23(‘funname’,tspan,y0,options,pl,p2...)
o YETTVEMR IR R T A
B
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[t,y]=ode45(h_fun,tspan,y0,options,pl,p2...)
[t,y]=ode45(*funname’,tspan,y0,options,pl,p2...)
o RUETTIR B O T R
ke
[t,y]=0del13(h_fun,tspan,y0,options,pl,p2...)
[t,y]=odel13(*funname’,tspan,y0,options,pl,p2...)

Ut h fun ZRRECEIRE, BRELLL dx AETH, DLty NENEE; tspan=[UG{H ZIL{E],
R HRIRE M A yO ARSI options AT LUE SRR HUE AT IS IS4,
AN plp2- RREBNMASE, AN,

(41 5.26] fif 28 Y (¥IE 48 /K (Van der Pol)i7y /5 2

d’x
=

(1) D2 B sk o3 07 Rt A S il — B sk o D7 R

L yl=x, y2=dx/dt, WK Fikor 77 FE28 h — Bk oy 7 FEd -

dx
—p(1-x?)=—=+x=0
p(l—x7) " X

dy;

dt |_ Y2

dyy |:“(1_YI2)YZ_YI}
dt

(2) H'E—AR%L vdpol.m M, W w =2, XREORFI LA FHAE. g H—
Gl n) i yprime 45 o y1 il y2 &35 Sl & y.

B8 M 3CA vdpol.m:

Yo U AR IR T

function yprime=vdpol(t,y)

yprime=[y(2);2*(1-y(1)"2)*y(2)-y(1)]

(3) 4558 4NTINE] A2 y1 Rl y2 IIMIREME, R 5y 7 R

tspan=[0,30]; YR IHME 0 AL 1E{H 30
y0=[1;0]; Y% I UA{H
[t.y]=0ode45(@vdpol,tspan,y0); YofF oy i R
y1=y(:.1);
y2=y(:,2);
figure(1)
plot(tyyl,":b'ty2,-r") YolHI ik 7 7 FEAR
figure(2)
plot(y1,y2) oI AF T~ ] ]
W7y J7 FE y 1 A y2 LRI TR th 2 il 5.9 Pros.
=

File Edit View Imsert Tools findow Help

[i=R=2 = =2 AP

(ty(1) ik

(t,y(2))Hh &k

30

& 5.9 k55 AR



B y(D)EEARAR,  y(2) A ARKR U A AP 1, anl&l 5.10 Frs.
-loix|

File Edit View Insert Tools findow Help

Dz@aE|( xaA s oo

4

3t

oL

Bl 5.10 +H°F &

%6 FE LMEERRE TSR

MATLAB 4 # &4t 1. 24f (Control System Toolbox)n] AR HIEXF 2tk R oM. il
IR 1) 25 Fh %

6.1 L% R G RIHIE

RS R VRS2 A FRS T R AR IR I I R4, MATLAB HURZS Ty FEA Y i 4
AR ss Al dss A5 4.

Bk
G=ss(a,b,c,d) %M1 av by o d ZEGRAPIRE Ty PR
G=dss(a,b,c,d,e) %M1 av by o dv e ZHERTFIRES T AR
[#l 6.1]1 5 5% Y() + 2o, dﬁit)+mn2y(t)=wn2u(t), M¢=0.707, o, =1 KK
RETTHE .

zeta=0.707;wn=1;

A=[0 1;-wn"2 -2*zeta*wn];
B=[0;wn"2];

C=[1 0];
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D=0;

G=ss(A,B,C,D) Yot AR A FEAR A

a =
x1 X2
x1 0 1
x2 -1 -1.414
b =
ul
x1 O
x2 1
C =
x1 x2
yli 1 O
d =
ul
yl O

Continuous-time model.

MATLAB i H tf iy 4ok e A% 346 iR 24
i

G=tf(num den) Yo {3 B0 505 T4 B
YiW]: num 473 T 5, num=[by,b,,....bm,bm]: den A7 EEAE, den=[a;,a,,...,30.1,8,] -
(5 6.1 221 ¥ B RGHid b A3 s B e
num=1;
den=[1 1.414 1];

G=tF(num,den) Y75 453 PR 3

Transfer function:

s"2 +1.414 s + 1

178



MATLAB i ] zpk fir 4 1] LLR SE I 1 ZR AR 1045 2145 34 ek 2B
Bk
G=zpk(z,p,K) Yol 2= pi s AR BRI 23R4S
Yz RSB p MAIA I k O IEE
[ 6.1 2] 3t B RGN EM A, IS AL R EL

z=roots(num)

Z =
Empty matrix: O-by-1
p=roots(den)

p:
-0.7070 + 0.7072i
-0.7070 - 0.7072i

zpk(z,p,1)

Zero/pole/gain:

(s"2 + 1.414s + 1)

FEF 204t roots BREL AT LATSHH 2 IR, S0 AUB U2 DS EOE A SRR 1
#0503 3 22 IE W Ak 18 R HR s R o 43 el B HUE A
Ges)=—1— 42 . T L)
S=P1 S—DP2 S=Pn
[ 6.1 221 Kk ik bR E e i o o3 0, 19 & R 3L

[r,p,Kk]=residue(num,den)

0 - 0.7070i
0 + 0.7070i
p:
-0.7070 + 0.7072i
-0.7070 - 0.7072i
k =
[

=
.

REE ]k

¢
H
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AR IR B AR G T AEH] ss AT dss fir %o

Tk
G=ss(a,b,c,d, Ts) %M av by o d ZHEREPIRES T REARY
G=dss(a,b,c,d,e, Ts) %M av by v dv e ZHEREPIRS T AR

YiBH: Ts K oRFEFIM, ki, oRFEFWIRIEH AT LUH-1 F£R.
[ %1 6.2] APIRASS REE T B HUAR S .
a=[-1.5 -0.5;1 0];

b=[1;0];
c=[0 0.5];
d=0;
G=ss(a,b,c,d,0.1) WRAEREHHR 0.1s
a =
x1 X2

x1 -1.5 -0.5

b =
ul
x1 1
X2
c =
x1 x2
yl 0 0.5
d =
ul
yl O

Sampling time: 0.1
Discrete-time model.

2. JkIp A5 iR R R A
%W%@ZﬁﬁTu%ﬁn S
Bk
G=tf(num,den, Ts) % H1 533 BEAS HH bk o A% 35 e 4

Y Ts RAERM, ubrh, RAERBIARIEII T LUN-1 2R, AR REM'ZE0R.

-1
[ 6.2 58] OB R a5 i B () = —— 002 052

22 —152+05 1-152"+40522 "

numl=[0.5 0];
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den=[1 -1.5 0.5];
Gl=tf(numl,den,-1)

Transfer function:
0.5 z

z"2 - 1.5z + 0.5

Sampling time: unspecified

MATLAB Ak n] LU filt iy 2 72 Az ik b A% 386 2 50

A
G=filt(num,den, Ts) % EH 73103 BEA H kv A% 1 bR 4
Vil : Ts 4 REEAW, YRR WIS Ts T LA NS, WATLUH-1 o, A"

(%) 6.2 81 A1 filt fir& ™ Az Bkt %3 pR 2
num2=[0 0.5];
G2=filt(num2,den)

Transfer function:
0.5 z~-1

1-152z~1+ 0.5 22

Sampling time: unspecified
FEFFBEI]: J1 filt iy & 2L IR 4 2 B SO0 EL A AR A 2 T 2 DAL A3 TSk [0
0.5]”

B RS ) F  E 53 ) zpk A A S
Bk
G=zpk(z,p,k,Ts) % FH AR AT VK A 2 R 2

(4 6.2 2] 1 zpk i %)™ A2 Z W) s 149 26 A% 328 pR 2
G3=zpk([0],[0.5 1].0.5,-1)

Zero/pole/gain:
0.5 z

(z-0.5) (z-1)

Sampling time: unspecified
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6.2 Z It R FIEE 2 8] BYGE 1R

7E MATLABS.3 Jit & LLRT 4 I R 48 T 1A A S P A S 3 R 2, i R 6.1
JIT 7R Ry e 2R GRS IR B 40 1) R HR

6.1 KERGHAE B R IR

R AKX ik

tf2ss | [a,b,c,d]=tf2ss(num,den) A 35 BR B A R A 2 )
tR2zp | [z,p.k]=tf2zp(num,den) 15 38 R EC T i o A R IR
ss2tf | [num,den]=ss2tf(a,b,c,d,iu) | IRAZ3 1A) 645 g 140 bR L
ss2zp | [z,p.k]=ss2zp(a,b,c,d,iu) PRES A () o A i A IR
zp2ss | [a,b,c,d]=zp2ss(z,p,k) SRS IR e A R A A ]
zp2tf | [num,den]=zp2tf(z,p,k) T AR B A A% 3 R B

1. REERH

(1) IRZZE AR R R A

HifiT4 s A1 dss SEHURE A% i bR BN Z A0 s 389 2 e 80 A RS 2 TR
Bk

Gess(fL %) 0% 1 335 B B 4 R
Gss(B A M) 0%t M AU 3
{ 3s+2 }
U1 6.31 H A 0 RS Gy (9= SEES] o
34552 425 +1
num=[0 3 2;
12 3];

den=[3 5 2 1];
Gl1=tFf(num(l1,:),den)

Transfer function:
3 s+ 2

3s"3+5s™M2+2s+1

Gl2=tf(num(2,:),den)

Transfer function:
sN2 + 2 s + 3
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3sM3+5s™"2+2s+1

G=ss([G11;G12])

a =
x1 X2 x3
x1 -1.667 -0.3333 -0.08333
X2 2 0 0
X3 0 2 0
b =
ul
x1 1
x2 0
x3 0
c =
x1 X2 x3
yl 0 0.5 0.1667

y2 0.3333 0.3333 0.25

d =
ul
vyl O
y2 O

Continuous-time model.
(2) 1%k R HL )RS
HH tf i 4 SIS 2R G0 (IR A 7% [V A R0 e AR e 8 Ay A 356 B B
Bk
G=tfCRA& T AR RY) % FHR AR 7% ) 4 4t

G=tf(FAR RERY) Yo HH ZE A R IY e 4
[ 6.3 81 HPIRAZS A]fifiid #e 4 A 1% 328 bR 2
G1=tf(G)

Transfer function from input to output. ..
s + 0.6667

s”N"3 + 1.667 s”2 + 0.6667 s + 0.3333
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0.3333 s™2 + 0.6667 s + 1

s”N"3 + 1.667 s”2 + 0.6667 s + 0.3333

(3) M AL [P 3RAG
1 zpk i 2 SEEUERIR A3 TR A3 bR B o R ph A
Bk

G=zpk(RA TR RY) % FHPIR 25 7 B AL 450
G=zpk({£i% F %K) % 1 A% 28 R AU Ht
(41 6.3 21 rhi 3o bR URUIR A J7 REABE IR 4 460 T A A A
G2=zpk(G) WHPRAE T TR R

Zero/pole/gain from input to output...
(s+0.6667)

(s+1.356) (s"2 + 0.3103s + 0.2458)

0.33333 (s"2 + 2s + 3)

(s+1.356) (s"2 + 0.3103s + 0.2458)

G2=zpk(G1l); % B 4% BR B R
2. HRISHHIREL
WV
[a,b,c,d]=ssdata(G) Y SRR A 2 0] S50
[a,b,c,d,e]=dssdata(G) Y SRR A 2 0] S50
[num,den]=tfdata(G) Yo 3R HU AL 1 bR £ 2 4L
[z,p,k]=zpkdata(G) %R EMN S HL
(4 6.3 221 FRHUE BRI S50
[a,b,c,d]=ssdata(G1) WIRBCRE T RS
a =

-1.6667 -0.3333 -0.0833

2.0000 0 0
0 2.0000 0
b =
1
0
0
c =

0 0.5000 0.1667
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0.3333
d =

0

0
[num,den]=tfdata(G2)

0.3333

num =
[1x4 double]
[1x4 double]
den =
[1x4 double]
[1x4 double]
[z,p,k]l=zpkdata(G)

z =
[ -0.6667]
[2x1 double]

p =
[3x1 double]
[3x1 double]

k =
1.0000
0.3333

3. MRIRAEKLK

(%1 6.3 821 Fug Bl ey,
%A% H RGAR RIS AY

class(G)
ans =
ss

isa(G, "tf")

ans =

0.2500

IR 1% MBS

PR EFR RS H

AL I RGAR T KA

% 6.2 BIRIRAIII RBR

B AKX Thee

class class(G) 3 R (2

isa isa(G, ‘KR4 | Kk G RN, 2N 1(True)
isct isct(G) FIWr G REIESRG, WK 1(True)
isdt isdt(G) FIWr G~ RS, £NA 1(True)
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issiso | issiso(G) | i G 275 SIS0 %4, AW 1(True)

1. c2d #4
c2d A H TR ES: R G B LR S
Bk
Gd=c2d(G, Ts,method) % LLSRAE JE I Ts Al method J7 1244 3k B B R 45

Vi G NELERGHN; Gd WAL Ts RS method b ##k 5%,
TN, BLEE AT : zoh(BRIN I PREFAR) foh(— I R HE4S ) tustin(WEk PEAZ #1725« prewarp (il
G 1F R AR #7%) . mached(FRUTHLYZ).

(5] 6.4 K —WriEsk Rl B R 5t

a=[0 1;-1 -1.414];
b=[0;1];

c=[1 O];

d=0;
G=ss(a,b,c,d);
Gd=c2d(G,0.1)

x1 X2
x1 0.9952 0.0931
x2 -0.0931 0.8636

ul
x1 0.004768
X2 0.0931

x1 X2
yi 1 O

ul

Sampling time: 0.1
Discrete-time model.

2. d2c a4
d2c¢ T4 c2d Miasy, H TSR ARG NEL RS,
Bk
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G=d2c¢(Gd,method) Yo W B R R
Ui method A LTINS, 5 c2d ML, /DT foh(—BRFREs) 71k
(4] 6.4 821 ¥ —Fr SR G e 4 ML RS

G=d2c(Gd)
a =
x1 X2
x1 5.551e-016 1
X2 -1 -1.414
b =
ul
x1l -2.776e-016
X2 1
C:
x1 X2
yvi 1 O
d =
ul
vyl O

Continuous-time model.

3.d2d 44
d2d iy A2 B R G U KA AR
B
Gd2=d2d(Gd1,Ts2) Yol e B R GRS Ts2

VEHL: JLSEPRMF I BRI Gdl 1% T IR HeAi o [FOESE R 58, RGP Ts2
AL PR EF S e B Gd2.
(%1 6.4 821 K I B HUR S RAE AR .
Gd2=d2d(Gd,0.3)

x1 X2
x1 0.961 0.2408
x2 -0.2408 0.6205
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b =

ul

x1 0.03897
x2 0.2408

x1 X2

ul
vyl O

Sampling time: 0.3
Discrete-time model.

L BRI SR
ssv tf Al zpk =FORf BBk T RA LN AR RGIAREIELSL, ERA X AR,
AT JE WL 6.3 P, HaAMEIEg 6. 4 s,

* 6.3 MEILFHRMR

R4 BEERSHERE | BEX
Ts Frie KR, 80 RRIELL RS, h-1 Kbt A e
Td el HINGENS, DONIESERGAH N, BUERINTCIENS
InputName | 47 H 54l LTPNG S E
OutputName | 47 H Z2H AR A
Notes R FHIR AT (1) SCA Y]
Userdata EEH AR H P BE R s
K64 =M THEEFRER
XNgE | BHEA R R B R R R X
den ITHA AR B ITEES | Al R BE R
tf num TR U R TRES | AR R T R
variable 5,027 Z— A 35 bR AT 1
a FRBE B4
b HiFFE FH
ss c LR EX 14
d yiaia E
e iR £
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StateName | T4 1] & T8 RS R/ AR
z y3al G RIS
p R i
zpk ) 3
k SR W
variable 5,292 Z— M ER R A

E3R 6.3 FIZR 6.4 I =X e, e C i L, MATLAB $#24E T get Al
set T &R X} JE PEEA TSR EURME 24

2. get Ay & F1 set Ay
(1) get 4 AT LASRIBUBE RN G 18 T A7 Ja
A
get(G) %R G 1 T AT J& A
get(G,”PropertyName’,...) YR BON B ) K8 J PR
VilH: G WX % 4 "PropertyName’ Ay @44 o
(2) set fir % BN &g P44

ik
set(G,’PropertyName’ PropertyValue,...) %15 5065 1 328 J& 14
(61 6.51 L0 —F AL ML B IR Gls) = ————— » AL R AL 11
s®+1.414s+1
JEA B B ————
z-+2z+1
num=1;

den=[1 1.414 1];
G=tf(num,den);
get(G) WIREFTH R

num: {[O0 O 1]}
den: {[1 1.41 113}
Variable: "s-
Ts: O
ioDelay: O
InputDelay: O
OutputDelay: O
InputName: {""}
OutputName: {""}
InputGroup: {Ox2 cell}
OutputGroup: {0x2 cell}
Notes: {}
UserData: []
set(G,"den",[1 2 1], "Variable®,"z") %t BE
G

Transfer function:
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zZ"2 + 2z +1

Sampling time: unspecified

3. HIEFRBUME B M

(5] 6.5 8] 5 L1 i) A% 358 & ORI 08 B2 1) 73 BHE B5OA T oK A

G.den=[1 1.414 1];
G

Transfer function:

z"2 +1.414 z + 1

Sampling time: unspecified

6.3 FEHIERIRIEE R

1. BEEH
SISO [ FR e &5 & MR R A — i, Wil 6.1 s

y(®)

u(t)
——» Gl(s) > G2(s) —>
Bl 6.1 BHERGHE
SN & BBk 4 1) 4% 338 R A0 A
G=G1*G2

G=series(G1,G2)

2. FEREEH
SISO [ H- IR 4 4 s AN ER TR AE — i,

i G1(s)
Wk 6.2 Fron. u® y(t)
SEPRFEER S ML R B 5 4
G2(s) S

G=G1+G2
G=parallel(G1,G2)

A 4

A 4

B 6.2 FFEREEH

3. RRGH
S At 8 K e I ) 20 TE R e Al 0 AR B 8 s AN AR s i, B 6.3 BT
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u(t) y(t)
—>»( GI(s) >
+
G2(s)
K 6.3 RIiRLEWH
SETR R G AR i R B A

G=feedback(G1,G2,Sign)
Y. Sign FRF R IE B S5, Sign=-1 B4 g W 7 2 4 S A5t o

(41 6.6 4l REEMGTHIME IR B RS pR 5, S IRER A 6.4 o,

1 1 1 1
EPG S)=—7/""> G S)=———>» G S)=——» G S)=—o
O=F o GO GO=0 6=,

— Gi(s ——::::iT»——————>
_ G, (s)
G; (s)
T

Bl 6.4 ZiHIHE R

A

G1=tf(1,[1 2 1])

Transfer function:

SN2 +2s + 1

G2=tf(1,[1 11):
G3=tf(1,[2 1]):
G4=tf(1,[1 O]):
612=G1+G2 IR

Transfer function:
sN2 + 3 s + 2

s"N3+3s™M2 +3s+1

G34=G3-G4 wFHBRLE
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Transfer function:
-s -1

G=feedback(G12,G34,-1) %iEEH

Transfer function:
2s™M + 7 sN3+7 s™2 +2s

2s"N5 +7s™M +8s"3+s™N2 -4s -2

g, EERPASIFIRETH G A G2, W G RS liE, WIFRIs S a5 Rt

ST HPIRAE T AE A «
Gl=ss(tf(1,[1 2 11)); IR 2 Al A
G2=tf(1,[1 1]);
G1+G2
a =

x1 X2 X3

x1 -2 -0.25 0
x2 4 0 0
x3 0 0 -1
b =
ul
x1 0.5
X2 0
X3 1
c =
x1 x2 x3

yL 0 0.5 1

ul
yl O
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Continuous-time model.

4. BIRHGHER

SRS R A M e B (R 8 A B i) A

(1) B AR )38 AP 2 5

(2) BEALTCIER AR ] append T4 SRR IR 1 R GUREEE

G=append(G1,G2,G3,...)

() fFREEE KRR HHAWHAEANE L SR Q, BBl g, N
ZHNFFERI LA 53 A A HENAZREE ) P AT 8 2 5. INPUTS A2 S ARG AAE 5 P I )3
Hgi 5 s OUTPUTS AZ & A- M th A5 5 I A i 5

(4) 1] connect iy 2 I HEA R G IR AL

Sys=connect(G,Q,INPUTS,OUTPUTYS)

WA BRSP4 38 s 2, BT LA blkbuild iy 4 82 GIE B I BCF R, WEE 0
B

W %8 115 AR e rh s R HUME nblocks, #5145 16 BR £ 73 1 R o BE Gy
SBRAEA A AR s F blkbuild 4 SR EUR SRR 5 AR

(4] 6.7) R4 6.5 From REAEMIMER, K H R G0 1AL 328 bR 2

l— 1/ (st1) [«

u(t)

y(t)
—>R—> s P 1/(s*+s)

A 4

1/(s*+s)

A 4
1
[\S)

1/s

&l 6.5 ZHIIERE]
J7ik—: iH append 7%
(1) ¥ S i HE P g5, Wl 6.6 s

-1/ (s+1)

7
1/s 1/(s*+s) 1/(s*+s) 2

O———O > »O
1 2

1/s
6

5

B 66 fF5uk

(2) 1#iH append fiy & SEILAS BEHRE B RGHIE
G1=tf(1,[1 O]):

G2=tf(1,[1 1 O]);

G3=tf(1,[1 1 0]);
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G4a=tf(-2,1);

G5=tf(-1,1);

G6=tf(1,[1 O]);

G7=tf(-1,[1 1D);
Sys=append(G1,G2,G3,G4,G5,G6,G7)

Transfer function from input 1 to output...

1
#1: -

s
#2- 0
#3: 0
#4: 0
#52 0
#6- O
#7- 0

Transfer function from input 2 to output...
#1: O

1
#2: ——————-
sN2 + s
#3: O
#4: O
#5: 0
#6: O
#7: O

Transfer function from input 3 to output...
#1: O

#2: O
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#3: ——————-
sN2 + s

#4: O

#5: O

#6: O

#7: O

Transfer function from input 4 to output...
#1: O

#2: O
#3: O
#4: -2
#5: O
#6: O
#7: O

Transfer function from input 5 to output...
#1: O

#2: O
#3: O
#4: O
#5: -1
#6: O
#7: O

Transfer function from input 6 to output...
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#1: O

#2: O
#3: O
#4: O
#5: 0

1
#6: -

s
#7: O

Transfer function from input 7 to output...

#1: O

#2: O

#3: O

#4: O

#5: O

#6: O
-1

#7: ————-
s +1

FLFAMHT: J40 BT append & HOfE— A REEABEh, 7 BLE 5] Sys BEUAAH T

BRI RS, AT

(3) FREIEEXA
Q=[1 6 5;

O O OO~

3 0;
INPUTS=1;
OUTPUTS=4;

No o~ WwN
NS WNPE

WA TSR AR S H SE R Sys B

WiEEE 1 BN fE S hEEE 6 AEE 5
Wi 2 FIEIAG S AE R 1 fiEes 7
Wi 3 MEIANG S hiEK 2

DRSS FA HIEE 1 A
ARGt BB 4 F
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N o 0o b~ WODN PR
W NP> WODNPFPO
O O O O O N U

REFF M Q REFEEE AL TRl Bk 2 M MISC AR, 3 7475 RATIIEE —F0 IS, S
THNIFUR A TR NAE T I K S s INPUTS R R AFMR SN GE 5 i 5 ; OUTPUTS
AR A TR G A5 S IS 5

(4) i H connect fiy & ¥4 1 #EN RS HR Y
G =connect(Sys,Q, INPUTS,OUTPUTS)

Transfer function:
-2 s"2 - 2s

s"7 + 3 s +3sNS5 +sM -s”"3 -3s™M2 -3s - 6.661e-016
FEJF5rH1: H connect T4 58 lUAEAN 2 G0 (145 12 R BB

Tk WA 2P HFIAAE ] blkbuild iy 2 K SE
(2) P25 10 % 145 BAE AR B

nblocks=7; YIE R ECh 7

ni=1; di=[1 0]; Wil 1 5 F 5Bk
n2=1; d2=[1 1 0];

n3=1; d3=[1 1 0];

n4=-2; d4=1;

n5=-1; d5=1;

n6=1; d6=[1 0];

n7=-1;d7=[1 1];

FEIP o AT: ESEL nblocks oA 7; -l AL I8 BREUN 70 TAFIAE AR & ni, 43 BEAFIEAR

= di.
H blkbuild iy 2 =RER G RS 7 R .
blkbuild

State model [a,b,c,d] of the block diagram has 7 inputs and 7 outputs.
FEFP o3 M BT RS T RSB R 7 S o 1R i N A5 S RSB T, ARIRULE a.s
b. ¢ dZEH,
(3) BIERGEM Q fRE SR, Q HFE[RI AT
(4) M1 connect fir & FyiE HEA R S8 AR
[A,B,C,D]=connect(a,b,c,d,Q, INPUTS,OUTPUTS)

A =
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0 0 0 0 2 1 0
1 -1 0 0 0 0o -1
0 1 0 0 0 0 0
0 0 1 -1 0 0 0
0 0 0 1 0 0 0
0 0 1 0 0 0 0
0 0 0 0 1 0 -1
B =
1
0
0
0
0
0
0
C =
0 0 0 0 -2 0 0
D =
0
6.4 &% ARG R BT 5 B
MATLAB Hffi H initial 24 1 H S AR IE 42 R G0 Z 4 A A .

ke
initial(Gx0, Ts)
initial(G1,G2,...,x0, Ts)
[y.t.x]=initial(G,x0, Ts)

Bl G N RGHA,

W RARTS
B2, R, U TSR

o2z Tl 28 48 1) 2 A\ i 1 1 2
Yozl ZR 48 2 A RGN Z A A\ i L fH 25

% HH T N J3
< (AR

W4 x WAREA IR, 140,
[l 6.8) %M RS, il 3 3 14 i i % h
Gl=—2_, it (L s Bk H = —— , Sk
s+4 s+3

FATE N1 2 T E AN, Wi 6.7 Fis.

Gl=tf(12,[1 41);
H=tf(1,[1 3]1);
GG=Ffeedback(G1,H)

Transfer function:

198

I ] AR 28 22 i B

X0 SEAIRSAT: Ts A AL dn R bR
Ry A

t Ay I [ i

Eile Edit View [asert Jeols Bimdow Malp
IDSH& " A A2 RpD

Resporan to itial Contions

"o 02 os 08 [
Time (3e<)

=

& 6.7 T MLy fhsg




e

12 s + 36

SN2 +7 s + 24

G=ss(GG);
initial(G,[1 2] 90252 1l a0 A\ M Y.
2. BEHURGEH) K m
BRR S H F N NS dinitial #4592
A
dinitial(a,b,c,d,x0) Yoz Tl 125 AR 40 2 i N i
y=dinitial (a,b,c,d,x0) %t HH B HUR G 0 22 4 A R 3
[y.x,n]= dinitial (a,b,c,d,x0) %t BB AR ZE n S0 ZE A\
UL av by v d APIREDSN REERE; x0 IWILHEA:s y Jfr RN ¢ k] )
x APREAZ RN n 4 s EL

1. EELE RS kb e B

S R G KR Y. B impluse iy &k AFH .

Bk
impulse(G, Ts) Yoz Tl ZRGE IR Ik 1. it 2
[y,t.x]=impulse(G, Ts) %o H Jhk i g [

Y G o RGA, LU R A, RS WA e y R ) A ;

t IS ) H s x AR WA, t A1 x ATAE I Ts I [A] R AT 4 o

[ 6.8 8] SKHEAIURZAANE, LRGN ALK B I Fm fh e, ikl 6.8 Fras.
impulse(G) 9022 1l Rk 7ok e 1. gy 28

t=0:0.1:10;
y=impulse(G,t) DA% I 1] € 75 H Jhk e g

=]

File Edin Yier Insert Tsals Findew [elp
DEES kA2 200

6.8 Rk mi N b 2%

2. BHCRGHI
BEBCRSE I A ] dimpulse 74531
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Bk
dimpluse(a,b,c,d,iu)
[y.x]=dimpluse(a,b,c,d,iu,n)
[y.x]=dimpluse(num,den,iu,n)

%2
Yol i n RURSHCARGUI K i Y
%o 1% 32 BRI 54 HY o e 0 AR T D K v i [

I HESC AR 7T ke i 5 o

LWL du LA S 0 SRR N ) Gy A 0 X x R

A, WA,
(%1 6.9] Wi RGEARIY,

P B HCR GERO ki N, 4 6.9 o

=lolz
loz@a xAr 280
g
£ A%}
e 4 ] 5
Bl 6.9 BSECRGUAKM WY Lk

a=[-2 0;0 -3];
b=[1;1];
c=[1 -4];
d=1;
dimpulse(a,b,c,d,1,10)

1. FELERT R N
B R R m] DA step A2 AR SEIE
R
step(G, Ts)
[y,t,x]=step(G, Ts) %o A3 H BT B R 3
P SHOKE S impulse iy 241 A
[#1 6.10) ¥4 (6] 6.61 M RGHTILGH
B Rmi Y 2, A 6.10 Fros.
G1=tF(12,[1 4]);
H=tf(1,[1 3]);
G=feedback(G1,H)

Transfer function:
12 s + 36

SN2 +7 s + 24

200

W4 B BUR Gk P WML ) 10

Yoz Tl 28 48 (AT i IR M 19 1 £

<) Figure No. 1

File Edit ¥iew Insert Tools Hindow Help

== =N AN CNC e

Step Respanse

mplitude

Bl 6.10 FrERMANY 2%




step(G) Yoz Sl BT K e I fih 4%
A LA step fir RIS (1] ¢ B0 KA, 15 AR BRI S, il 6.11 s

1t1=0:0.1:5;
yl=step(G,tl);

plot(tl,yl)
t2=0:0.5:5;
y2=step(G,t2);
plot(t2,y2)
=2l x| I (=)
File Qdit Yiew Jasart Joels Findew Help Fils Ediv ¥iew Inzert Jesls Nindew HNalp
IDFd& kA A PRD DS R AAsBLPD
2 . — — 2 .
TSN E 18 N,
[ [N
16F | A 1 16 I
| — ! ———

1ap | 1.4 |

12t 1 12t |

1t 1 i |

| I

oai 1 o8l |

06 ne l,'l

04 4 04 J’

02 1 oz

%8s 1 15 2z 25 3§ 35 ¢ 5 % b5 1 15 2 25 3 35 4 4%

B 6.11 () Brikmasy ik OF:RS: PN:IFESEIVAHES

2. BBARGHIF BRI R
ARG R N AT dstep fir& K SEBL, VAR dimpluse A1

1 EERGNAE A NN

L RGNAT E A W A Isim Ay 2R SEI
Bk
Isim(G,U, Ts) %o il 3 48 ) A 55 el 1 1 45

Isim(G1,G2,...U,Ts) %ozl 2> RGAT E M N i e

[y,t,x]=Isim(G,U, Ts) %% 5 H A W
B U NN, BE—FI0 N —AN N Ts I, U BATEOR Ts AHXT Y 2

Bt A x Al EIE
[#1 6.11 ) R4 4 AT 5 F R G I ECEAATY, A4 AT B B % B N, S 5 8 1E

EIEX]

J|Figure Ho. 1
File Edit Yiew Insert Iools Hindow Help

Ded&a YA A/ 220

Linear Simulation Results

Ampltude

Bl 6.12 IESZRIAE = W



A5, RGN R I RG, fHmN wE 6.12 Fios.
t=0:0.1:5;
u=sin(t);
Gl=tf(1,[1 1.41 1D

Transfer function:

sN2 +1.41 s + 1

G2=tf(1,[1 0.6 1])

Transfer function:

s"2 +0.6s +1
Isim(G1,"r",G2,"bo",u,t) 9%l B AN FRGE 1) 1E 5% 0 HH WA

2. BBALRET AN
BRI S N T disim &R SEL o

Bk
disim(a,b,c,d,U) o2 il 72 AR e AT il I3 it 2
[y,x]=dIsim(num,den,U) Yot th 5 HIAR G AT 725 e N R LR 2 A o g Y
[y.x]=dlIsim(a,b,c,d,U) Yoo HH B 2R G i IR LIR 25728 B e Y,

Y U ARSI S .

)
(B 6.12) HRIF B ECRLN Z Wik G(z):l“sz—”, Al N

+227" +3272
N, e R A 6.13 T
num=[2 5 1];
den=[1 2 3];
t=0:0.1:5;
u=sin(t);
y=dIsim(num,den,u);

=]

File Edit ¥iew Imsert Teols Winder Help
[I==0 = W= W A N

x10"

3

al

11

Rl 6.13 IEFRBIASE T WM



1 WMEMER
(1) pole fir & vt 550
A
p=pole(G)
B MRGEAEWN AR, THESERA e W
(2) tzero iy 2 VI Z LRI 21

Bk
z=tzero(G) %S HIE LR B RS F A
[z,gain]=tzero(G) Yo AFEE R RN A, i 1 3
VEH: X TR NS RS, tzero iy SR E AL S35
=/ 1 > ==
(5 6.13] 3543 G(s) = 55 +100 EXNIES 3o

s* +8s® +32s? +80s +100
num=[5 100];
den=[1 8 32 80 100];
G=tf(num,den);
p=pole(G)

p:
-1.0000 + 3.0000i
-1.0000 - 3.0000i
-3.0000 + 1.0000i

-3.0000 - 1.0000i
[z.,gain]=tzero(G) W13 HF R EHR AN
z =
-20
gain =
5

2. WIFFRZE (LB R HOR 4 Sk
damp fir4 FIIH TS PR RG0HTA7 30 A IBILE S K € IR AT 45 o,
ik

[wn,zeta]=damp(G)

3. WM N AR 2R

FaA sl 25 v degain A2 KA H
Bk
k=dcgain(G) Y I RAF A 2

(41 6.13 2] TSI AR A € Flwn.
[wn,zeta]=damp(G)

wn
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3.1623
3.1623
3.1623
3.1623
zeta =
0.9487
0.9487
0.3162
0.3162

dcgain(G) Wi HEME R L RTRAE

ans =

6.5 Lt RGBS ST

AR P R SR
Gw=polyval(num,j*w)./polyval(den,j*w)
mag=abs(Gw) oM ATV 1
pha=angle(Gw) Yo FHATRF 1
Y j AR A .

(516,141 th W REMEBEI GO =, FHITURATE
s”+1.414s+1

num=1;

den=[1 1.414 1];

w=1 ;

Gw=polyval (num, j*w) ./polyval (den, j*w) %15 H RS

Gw =
0 - 0.7072i
Aw=abs (Gw) 9075 H MR AT 14

Aw =
0.7072
Fw=angle(Gw) 907 HA AR SR 1

Fw =
-1.5708
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den

1. bode &
bode ] % Bl ATUR X 5ORH A 1 b 2k
Bk

bode(G,w)
[mag,pha]=bode(G,w)
[mag,pha,w]=bode(G)

(41 6.151 A R GeAk s i E G(s) =

num=1;
den=conv([1l 1],[1 .,2]D)

1 3 2
G=tf(num, [den 0])

Transfer function:

sN3 + 3 s™M2 +2s

bode (G)
(4 6.15 2] i H] semilogx

%21l bode &
Yol w X IV R AR A £
%t MR AH A R

1

s(s+1)(s+2)

%24l bode &
A2 22 RS OISR A SRR, A&l 6.14(b) TR

Yl G N ARG, w MR, mag A RLNINE(E, pha A RGMIAHM.

» 221l bode K1 6.14(a)F s -

) Figure Ho. 1

File Edit View

Insert Tools HMindow Help

—1oix

) Figure Ho. 1

File Edit View

Insert Tools Hindow Help

lDsma|x A /|20

Magnituds (GE)

Phase (deg)

Bode Diagram

Frecuency (radisec)

IDza

GIRhAAB2ED

-200

K 6.14 (a) Bode &

w=logspace(-1,2);

[m, p]=bode(num,den,w) ;
subplot(2,1,1)

semi logx(w,20*1og10(m))
subplot(2,1,2)

(b) A semilogx fir42& 5t SR AFIAR SRR 1
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semilogx(w,p)

2. nyquist Hk
nyquist [£&ZMRAHRREE h2k, A
Bk
nyquist (Gw)
nyquist (G1,G2,...w)
[Re,Im]= nyquist (Gw)
[Re,Im,w]= nyquist (G)
(RN e e
U G A RGE; w AR &,
AT LA {wmin,wmax } K-SR V] Re
DIBTRE YRR SRS, T A AR 1R R
[ # 616 1 M 4 14 & & %

- . G2(s) = _r
s(s+1)(s+2) (s+1)(s+2)

, 2 RS nyquist [k,
s(s+1)
Wi 6.15 fizn.

num=1;
denl=[conv([1l 1],[1 2]).,0];
Gl=tf(num,denl)

%

GI1(s)

G3(s) =

Transfer function:

sN3 + 3 s™M2 +2s

den2=[conv([1 1].[1 2D1;
G2=tf(num,den2)

Transfer function:

sN2 + 3 s + 2

den3=[1 1 0];
G3=tf(num,den3)

Transfer function:

nyquist 17 2 AT

%2 ] nyquist 2k
%2l 2 4 nyquist 12k
% EH w75 HH R I 1) S R R 8

) Figare No. 1

File Edit Yiew Insert Iools findow Help

Insda|/xar/s|ppn

Hyeuist Diagram

Real Axiz

B 6.15 nyquist £k
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sN2 + s

nyquist(Gl,"r",62,%b:",63,%g-.",{0.1,180/57.3}) % B K WG B
{0.1,180/57 .3}

SRATA AR R 0 e 7

w=1:2;

[re,im]=nyquist(G1,w)

re(:,:,1) =
-0.3000
re(:,:,2) =
-0.0750
im(:,:,1) =
-0.1000
im(:,:,2) =
0.0250
FEFArMT: re Al im J& = 4E804, 41N (Ny, Nu, Length(w)), ' Ny A#iH, Nu b
LIPS

3. nichols &
nichols B2 i AH A4 th 26, nichols iy 222 I FITH
Bk

nichols (G,w) %221l nichols K

nichols (G1,G2,...w) %1% 4 nichols
[Mag,Pha]= nichols (G,w) %o 1 w 5 H T S R i (L RN AH £
[Mag,Pha,w]= nichols (G) Yol MR . AH A AR

TERN RGR G, IR RS NIAL 16 KRBT LUS % G(s)/(1+G(s)), AL nichols (145
M [R5 N[ 5 i ) 2% MR A4S a 28, MATLAB #2443t 7 224 nichols HEZL R )45 M £k 11
& a 214 ngrid.

Bik:

ngrid(‘new’) Yoirg IR BT Tl 11 T2 55 MZR RIS a 2

VLB : new AAEMEIEE L, WHERIXEIEE HIFLHI5 M RS a 25, mRed T
nichols |5 AI 4 W& ‘new’, ELHEANINSE M &HM4E a 2k, 7 /E-40db~40db il {E F1-360°~0°
YEH, FFORFFEDE.

(41 6.16 2= 1 il i 2 G (o) = IS M 44 o L8 nichols 4],

1
S(s+1)(s+2)
K 6.16 7o
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e

Flle Edit Yiew Insert Took Window Help

(I=E=N == A - Y-

40

Freo y (radizec) 3.19 "‘

Open-Loop Gain (dB)

B i ; i B
360 35S 270 225 4180 135 -a0 -a5 0
Open-Loop Phase (deg)

& 6.16 nichols &

ngrid("nicholsl™) NS M R FI%E a £
nichols(G1) %zt nichols A

w=1:2;

[Mag,Pha]=nichols(G1l,w) 3R 15HIE (B FAH A B E

Mag(:,:,1)
0.3162
Mag(:,:,2)
0.0791
Pha(:,:,1)
-161.5651
Pha(:,:,2)
-198.4349

FRFEAMT: I “ngrid” fr T LAGERSE M ERISE o SEIBEI, RO S8 I
AL, AT B B AL B

Bk
margin(G) %2zl bode ¥l IF b H MR E My B2 FIAH £ #3 BE
[Gm,Pm,Wcg,Wcp]=margin(G) Yot H R A A FEE R F 3 S
YL Gm N IRMEME, Wog IR M BT .55 Pm W AHAHMIEE, Wep AAHMA#
JSEXF I R (2 A% ) o W1 Weg B Wep 4 nan 4 Inf, UG RZ [ Gm 8% Pm 655 K.

lﬂamﬁl%ﬁm®=%:&;3%%%@@%§ﬁmﬁwﬁo

G1

Transfer function:
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s"3+3s™M2 +2s
[Gm,Pm,Wcg,Wcp]=margin(Gl)

Gm =
6.0000
Pm =
53.4109
Weg =
1.4142
Wep =
0.4457

. )
[ 6171 %41 G0 = =% 2 Z 4511 bode [, W 6.17 Fi.
1+2z7 +3z

R

File Edit Vier Insert Iools Findow Help

IbDsaa|x A2/ |®2pen

Bode Diagram

Magnitude (cB)
=

Phse (deg)

s
10" 10!

Frequency (radisec)

B 6.17 BEHRLH bode B
dnum=[2 5 1];
dden=[1 2 3];
dbode(dnum,dden,0.1) %extl bode B, FAERAMA 0.1s

6.6 4 R GBI RENITE 5 17

MATLAB £ IR AE ] rlocus i
WA
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rlocus(G) Y2 MR PLIE

rlocus(G1,G2,...) %2z i 2N RGP
[r,k]=rlocus(G) Yot H PR AR s RIRE R I K
r=rlocus(G k) Yo R K A5 6T Y. ) P R A

1. HEIARPE

L1 6.181 41 TFFH {16 B B G(s) = k

s(s+4)(s+2-4)(s+2+4))

MARBLIE, il 6.18 JIr

num=1 ;
den=[conv([1,4],conv([1l -2+4i],[1 -2-4i])),0]

den =

1 0 4 80 0
G=tf(num,den)

Transfer function:

s™NM + 4 s"2 + 80 s

rlocus(G) Y2z AR ENLZE
[r.k]=rlocus(G); 7S H PER R ORI 28
P N— o]

File Edit VYiew Insert Tools Hindow Help
DsaEs A A/ 22D

&l 6.18 HHZE

2. EEMRL
TR E i, HPARERE TR N 1-G(s)=0, RItEr T2 B S LT .

L1 6.191 S G0 I (LAY Gls) = —— T2 [iF R, AR,
(s+3)(s” +2s+2)

Wk 6.19 Fizr.
num=[-1 -2];
den=conv([1l 3].[1 2 2]);
G=tf(num,den)
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Transfer function:
-s - 2

s"3+5s™"2 +8s + 6

rlocus(G)

TR =

Fils Edit View Insert Tools Rindow Help

IDEa&s/hA2As @20

Root Locus

Imag Ao

Real Axis

Bl 6.19 FEARPLT

1. 8% RKJT3FHE
MATLAB 4% R4 T RAFEME T rlocfind fr4, W LAZEZSHl AR 13045 2 A7 s (19 26 K
{H.

BE:

[k,p]=rlocfind(G) Yo 3R A AE I AT RT3 25 R 1

Y kAT p 23Sl A A 1 B MR K

WS AR AT S AT, AT A2 5, 7R A2 T 11 25 7R Select a point in the
graphics window” , FUPRTEEIE & 11 oo+ 08, 2 Bt L2 i sl 2 3045 % i
AR s ke AT PR B A B R po
[0 6.19 2] 7¢ [ 6. 19 H 4[] rlocfind ird s

[k,p]=rlocfind(G)

Select a point in the graphics window

selected point =

-8.2323¢-001 -1.5326e-0011

k=

1.8558e+000

p=

-3.3843e+000

-8.0785e-001 +1.5352e-001i

-8.0785¢-001 -1.5352¢-001i
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FEFPor T AR BIRIARBUL B rp, fls SRR T DASRAF % sl O A8 AR . LRI 2 k AT Y (K]
FrA s po

2. EEWANE LN F on £

Bk
sgrid(*new") Yol % BT Tl 1 221155 € Ze M5 o n 28
sgrid(zeta,wn, new’) %L TR E S ¢ 1% on 2

VLI mew N QUREIIH KL T 1, WEBRZ BB & IR I5E ¢ ZefdE on 2k, WERZH]
TR & JE AT 480 new”, LGRS INAE M ZFI4E a Zi; zeta F wn 20 5 4R E ) € Al o n,

L4 6. 201 44 TF IR AL L 2K G (s) = ﬁ MRS, T 6. 20 Bk, 4k
H € =0. 707 AT A, 2] A S PRI B e 197 i 2
num=1;
den=[conv([1 1],[1 2 ]),0];
G1=tf(num,den);
rlocus(G1) % {E I B R 2 AR iz
sgrid(0.707,10) %21 € =0.707 £& 1 @ n=10 £

TEAE C 2 FI4E o n I8 € =0. 707 (2 L, UM s (039 2, K620 2 4 B DA P 326 R
] I R 1 ph 2K o
[k,p]=rlocfind(G1) Yo R b B o s A8 5 R0 BT A A
Select a point in the graphics window
selected _point =
-0.3791 + 0.36021
k=
0.6233
p=
-2.2279
-0.3861 + 0.36161
-0.3861 - 0.36161
G=feedback(k*G1,1) Yot H A1 35 B 4
Transfer function:
0.6233

s"3+3s"2+2s+0.6233
figure(2)
step(G) Yoz I R M 3 fHh
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JT=IET 1Bl xi
File Edit Wiew Insert Tools Window Halp Fle Edit View Insert Tools Window Help
lbsda| xaAr/|2e0 lDzaa A2/ 280
Root Locus Step Response
4 — 14
0707
ar 12}
|
E et S
i
- 08+
i 8
H i
2 & osl
£ .|
04t
2l
18 02t
oo
" ‘ e ‘ . ) ,
6 5 4 ) 2 4l i] 5 10 15
Real Axis Time (sec)
B 6.20 (a) % ¢ &M Ewnsg (ORI S

REFF AT W LA R L SR 2 (R P R AR UK By AL 1 AR 5 2 2 il R i
k.

3. RAEMBLMBLI TR RLTool
MATLAB 4% i TR AR SR 17— RGN 7 1 B R S, A rltool dy&4T THZ S I o

ik
ritool Yo T 1225 1 B RRBLIZE 73 B (¥ 1l JE
rltool(G) %o T T AR GBI 73 B (¥ [T JE F

k
s(s+4)(s? +4s +20)

(%1 6.21] R JT3A 1% 34 o £ (IR ) 28 MR B2 23 A (14 [ FE S i

KIrHT o
num=1;
a=[10];
b=[1 4];
c=[1 4 20];
den=conv(a,b);
den=conv(den,c);
G=tf(num,den);
rltool(G);
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—oix]

File Edit VYiew Compensators Analysis Tools Window Help

[T x @ £ 5 [t 2 RN

Current Compensatar
) 8
’7[31 » -

i

Root Locus Editor (C) Open-Loop Bode Editor ()
H i | System Mame: I untitled |
B -50 -
Plant Model: untitledG
4 100 Zeros: Poles:
5 e | GM: 48308 <Mane> 0
Freg: 3.16 radfzec 2%
1 Stahle loop :
200 4
-a0
& Show Transfer Function |
. -180 0
Senszor Model: untitledH .
- 70 J untitledG P ] |
PM: B9.7 deg Zeros: Poles:
. . : - 360 Freg: 0.0125 radizec . <Mones <Nones R —
-10 £ 0 5 107 10" 10’ 107 '
Real fxis Py (e Show Transfer Function | .

The operrloop Bode plot is now visible. 2 [s+4] [572 + 45+ 20)

& 6.21 REMREL T E B E
e A E LN “sisotool(G)” 4B, 0 aT LAFT TFan L& s i P S At

6.7 LIt RFRVIRTS = 811+

1. BMARZMKSRE
MATLAB i H] acker fir4 XS FLA A it RGEMM S L
R
k=acker(A,B,p) %SISO R Gt il &
YL AL B A RGHE; p AIHERE(EEAL.

0 1 0 0
[#] 6.22] CAIRGORE T FE % = Ax(©)+But), A=|0 0 1|, B=|0|, HIEFE
-1 -5 -6 1

N p=[-2+2j, -2-2j, -10], SRIRZIG 221 FF ko
A=[0 1 0;0 O 1;-1 -5 -6];
B=[0;0;1];
p=[-2+2j -2-2j -10];
k=acker(A,B,p)

k =
79 43 8

2. ZWMAREHIWRAE

3. BHARLHMALE
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1. EZERGEM KA
MATLAB 1 1qr i & 2K R g 5 It 1) 7
Bik:
[K,P,E]=lqr(A,B,Q,R) Yol LE R G A IR Y AR T
Pl A. By Q. RZEEREE X b, P4 Riccati J7FEIMR, K AEAE 28 RS, E
KA IRFAEAE

0 1 0 0
[#] 6231 %1 AR GRS 7 FE x = Ax(t) + Bu(t) , A{O 0 1},3{1,

-35 -27 -9 1
1
Q=0
0

a=[0 1 0;0 0 1;-35 -27 -9];
b=[0;0;1];

g=eye(3);

r=1;

[k,p,e]l=lgr(a,b,q,r)

S = O
- o O

},Rl,*%%:ﬁﬁ%o

k =
0.0143 0.1107 0.0676
p =
4.2625 2.4957 0.0143
2.4957 2.8150 0.1107
0.0143 0.1107 0.0676
e =

-5.0958
-1.9859 + 1.7110i
-1.9859 - 1.7110i
RS IR AL B2 K, R SEMIBRARAL (L e A Riccati 77 FEMY IE 5 AV .

2. BEARSRL KRBT
MATLAB #2452y s A v v i 24 digr.
R
[K,P,E]=dlgr(A,B,Q,R) %o 12 HUR AL — IR TR T 2 vt

3. Mot A B A — R B v
RN, TR BTSSR PRA SR, LA 8 8
1= [ 50 0y +u " Ruco)a

0

MATLAB { H 1qry v 2 fi#FH Y. () Riccati 77 #2105 58 2
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WV
[K,P,E]=lqry(A,B,Q,R) % RGN A — I B R T A8 5T

73 Simulink 75 B3RS

Simulink 2 1] [ HE B ) 47 ST AR A
7.1 7 &7x— Simulink BYE R IEF

(B 7.1] G IE 5205 5 7 BUREAL,
WU

(1) £ MATLAB ¥4 % 13247 simulink 74>, 2L TR ﬁ*%ﬁ@ﬁ,%ﬂuﬂ
JF Simulink #EER 735 % 2% (Simulink Library Browser) % 1, 1 7.1 fizR.

E! Simulink Library Browser E”Elgl
File Edit View Help

O & 4= find |

Continmous: simulink/Continmous

= W Simulink -
2 Continuous
2| Dizcontinmities
23] Diserete
2 Loollp Tables
] Math Operations
21| Model Verification
23] Model-Yide Utilities
2] Ports & Subsystems
7 Signal Attributes
23] Signal Reuting
2 Sinks
2 Seurces

2 User-Defined Functions

Continuous

Discontinuities

Discrete

Lock-lp Tables

Hiasil

++
% 1

Math Operations

|

Model Verificatien

+ T herospace Blockset Mist | Model-¥ide Utilities
+ W8 COMA Reference Blockset
- | Communications Blockset &é Forts & Subsystens
B Control System Toolbox
#- | DSF Elocksat 2] Sigmal Attributes
+ W Dials & Gauges Blocksel ]
+ W Enbedded Target for Motorola )
+ Wl Enbedded Target for TI CBOOD I ‘lﬁ Signal Reuting
4 M| Fized-Foint Blockset -\_if- -
; inks
+- | Fuzzy Logic Toolbex N
B MEC Blocks Tt |
+- W BCD Bleckset - 2ol Sewces
4 | Heural Hetwork Blockset L
B Beal-Tine ¥indows Tarest wetga  Vser-Defined Fanctions
2 B Raa1-Time Wrrlezhon ./
< ¥
Ready

&l 7.1 Simulink 1

@) i TR D BRI B “File” —— “New” —— “Model” , #it—
4k “untitled” (2% AL E 1
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3) 7E LR A M PR E O, ¥l “Source” FAEELEZERTH “+” (B XLiti Source),
B H AR A AR BN T ELAEF 8t Simulink R ) Source THLEREE, {8 A]F 35 P dm A JE
B

4) FHRRbR b BT T E R NS SRR “Sine Wave” (IE5%155), B HAGH B2 A
BEAY % 11 “untitled” , U] “ Sine Wave” BEH A I 21 untitled 2 5 0] LU BUARIE 7 “ Sine
Wave "1l Hfi BB AT B, 7EPRIESE I $E“ add to 'untitled ” 774, B n] LK “ Sine Wave”
BEHAR N3] untitled % 1, @il& 7.2 s,

E! Simulink Library Browser |_.- ||D|&|
File Edit V¥iew Help
O & 44 Find ||
Sine Tave: Output a sine wave where the sine trpe determines the A
computational technigue uszed. The parameters in the two trpes are 5
= W Simulink ~ »
y Continusus Random Humber
g Discontinuities
m Discrete Repeating Sequence
m Look—lp Tables
. oooo
y Math Operations — Signal Generator
y Model Verification
1 Model-Hide Utilities Sigml Fuilder
2‘ Ports & Subsystems
1 Signal Attributes
y Signal Reuting
1 Sinks
y Sources .II Step
y Uszer—Defined Functions
v
- A — ﬂll Uniform Eandom =
< | ¥ Humber ¥
Ready

K 7.2 Simulink S
(5) HIFRIRER 7 v:3T T B bR B “Sinks” , ZEFRILA) “Scope” FLHL R &% )HE B E
“untitled” % 1,
(6) £ “untitled” % 1+, HRbIRIA “Sine Wave” A5 it , “6hr k7
FFIN, AR BRI “Scope” B A S, FATF EUbRFache, ko8 e T PSR E] 1R 45 5
R, AR O E . Wi 7.3 R,

(7) FHADTEL, Hidi“untitled ” B2 % 0 opr« FRAA 0727 b7 P, sl P32 90 Simulink ”

—— “Start” , WMGEIFLE. Wi “Scope” bk IR 2 WonbE, A LUE B 1 1 5%
. WK 7.4 Fis.

ﬂuntitled i _I— _ID il

Fle Edit “iew Simulaton Format Tools Help

D|ﬁu§‘%ﬁ|9@|‘§-®|} llNormaI VI

leEoee ARE D E &

Iy w1
[ o
Sine Wav Scop
Ready [10096 | [ lode4s s

ime offset: 0

& 7.3 Simulink R % O
B 7.4 REHRED

@) feremm, o T Hp g, gz s
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Hh “Ex0701.mdl” (A,

7.2 Simulink BY IR {EFNERIE O

1. B

WA BRSO LR A -

* {E MATLAB 4% FEFEH “File” 2> “New” > “Model”.

= 7ER] 7.1 (1) Simulink FLERZEN VAR B EPEEHL “File” > “New” 2> “Model”, 5%

ek T AR D e,
» {EK 7.3 1) Simulink BB IEFESE R “File” > “New” > “Model”, 80 & T

Ap D bE,

2. FTFH

FTIFOT HALB S A AT LR R A

* 7E MATLAB K4 FA AN ARSI 4, &SR i R g e,
Bl “Ex07017,

 /F MATLAB [fir4 6 I3RS “File” S>Open...” s i T HEA B BIFRT

F3Cf.
» 7R 7.1 (1) Simulink BEEHRZE N A B EPESE R “File” > “Open...” 83 Huili T H

R & ERRATIT “mdl” SCfF.

= 7E/ 7.3 [y Simulink 78 % 11rh 36832 5 “File” > “Open...” Bk # fuids TR 1) B
BRI SCAE

R ET S, TR BRGNS B 1 AR i O DLACRES AL
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SR

Fle Edt Wew Simulaton Format Tools Help

=lo] x|

T A EEE R0 REs ®| ) llNDrmaI -

Model Browse@ﬂﬂ
=i
= B — Bz
R Y — [ﬂ =]
N e — 1 | 100% | | locde4s Y
B 7.5 WEOKEED
LOREHE
2. TR
RS T B 7.6 s
BN ARG
B I G 3 2L A exe SCAF
|_ IR AR
| |
D& HS boufemal -] gy BE
' | !
VAR GRS g N e ' FUE Y4
e PiEBERY R UL &
AR IR
B 76 TR
3. KR
Simulink FIARERLE 1 HH SRR 7.1 Pros.
RTIBEEOEARAR
K2 ST ik
New——Model B AR Y
Model properties LT 8
| Preferences SIMULINK S TH] ) BRI 1 1% i
Fi
e Print... FTEIAREIR
Close M43 Simulink 7 [
Exit MATLAB Bl MATLAB R%¢
Create subsystem BT R4
Ed Mask subsystem... HErFR%
t
1 Look under mask AT T RO N A1
Update diagram FEB AR IRAE [ 1 1 W
Go to parent BRI RRN LR R
Model browser options R0 0 2%
Vi
o Block data tips options BRPR AN, FARER 1 77 I 2 B e oAy 3 44
Library browser SR B
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Fit system to view H 2y £ fe 538 1) i 7S H A1)
Normal LAIE# EL(100%) S 57
Start / Stop B8/ 5 I
Pause / Continue i/ GhEf L

Simulation Simulation Parameters... WEVIESH
Normal 1@ Simulink F%Y
Accelerator F=AE N Simulink 57
Text alignment PR SR 55 LA
Filp name TR
Show / Hide name oR /KA A
Filp block TR
Rotate Block e
Library link display WOR PR

Format Show / Hide drop shadow o/ BesE s R
Sample time colors T AN [ SRAE IR ] ) 21 F i
Wide nonscalar lines FHERR TR 245 5 M ) ) 15 5 2k
Signal dimensions W 1) A T AR T2
Port data types B iy 1 2504 1 25 284
Storage class SORAEARZRTY
Data explorer. .. gD (N
Simulink debugger... Simulink i #%

Tools Data class designer P SCE 2R B vt 3
Linear Analysis et HT TR

7.3 BRI RIE

1. WRKEE
= EERANXR

N GBS G Bl bR, AR RE IO SR 1R DU g Ak 2 H B/ PR R G AT

= EEZIHR

WRIEE ARG, ATLAL T Shift B, SR 5 PR P Ak g AR BE HY b
WO REZAME, R I A B BAE AL b, WAREAEH T A I S ke b, Wil 7.7 o
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A
b d
i

Bl 7.7 ELINE

» ERITEXNS
R e T A XS, A DUERESE . “Edit” > “Selectall”

2. PR

(1) AR T 1 (R FR A 2R 2 2 11) 2 ] PR ABE B 55

o EERIH, bR R S — AR .

o PEEAREL, ISR “Copy” FI “Paste” .

AR, R T HEF “Copy” A1 “Paste” 444,

(2) FE[R—BERLE 1A S RIR R (GE] 7.8 T 7)

o EERIH, TR RARAGEE, HEShAERE SIS T, R .

o EERIH, FAE Cl B, PR PR HESD N SRSl T, R bR
SRR T H A “Copy” Fl “Paste” %4,

o g

Sine Wiave Scope

Sine Wavel

Bl 7.8 R —EEEH O RHN 5

3. BRHIB Y

= FE[R R O SR

M E T EAR AL, ] AR A U 2 5 aE (b

= FEAFIRL B [0 R Bl AR R

FEAFIRAL B 2 [ s, 5 AR 2l 1R 42 & Shift # .
RIS BN, 5 HEREL BR8]

4. BEHEIMIFR
TR, N 2 A IR AR, 4% Delete B ; B HISK . “Edit” > “Clear” 5 “Cut” ;
oE T HAEN “Cut” $2H.

5. BARRBHA/
TR T AR/ R, B/ FRAR A S ] SRR S g AEEAE T DASEBLHOR 51
i/

6. HBREIBIH

= BRI 180 &

YESE R, JEPESEH “Format” - “Flip Block” W LLKFREHLER 180 &, 4ilA 7.9 tin]
DI 180 RE B AL o
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o FEHURE 90 S
HEERIEL, EPESEH “Format” - “Rotate  Block” W] LUK AERiEs: 90 &, Wil 7.9
FILR PR e TR — IR B AN REIA B ER, AT DL 2 IR R sl .

- 5
ScopeS
Scopel Seopal o 4

B 7.9 G

7. BRI mE

BRI A

PR AT T B S AR A%, HH LR e 2 B ME gl m 6 BB R A4 AT 1B 0K

o B TTRIRE

YRR, YRS “Format” > “Font” , FTFFFARRMAFHE X B F14.

» B )RR AR R

AR, EPEE “Format” - “Hide /Show name” , 7] LARGREL /R~ 42
o R R

e, P “Format” - “Flipname” , W] LABHHERIE A .

1. BEBRIAEL
SRS CRRR [ LR S i, AR T T AT, LT BRI, BRI
NN

2. 5S> TR il
(1) 73 ==
REOOFRTR 5 5 70 i b F AR, AR T4, HE5 BUbR B2 70 32k )

s BSOS BCE AT Ctrl B, [RIIN 3% T BUbR 22 BB S SRR 2170 SCER I 28 5, Wi 7.10
B
Iy >
P pl ]
Sine Wiawe Scope

& 7.10 {55 &M0 3L

() fF5E&MIITL
b CAFAERIG 52k, RothadRmdrmit, 1%fE Shift #, FRHL N AR, Zoths
A2l /N R IR BRUAR IS0/ B Bl 3T sy a4, RO A, B 7.11 B
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e

Sine Wiave Scope

B 7.11 {5 S&HIITL

3. B FEICATERE (label)

 ININSCATE R

Xk F BRI SCATE R A5 S e, ML — AN I SO S HE, FEH i N SOA

o BT RE

BT T BB KU SCASTE RS, H IR L g R AE ) R S B SCAR

» BASUATR

BRI, HIUREAE ST, BnT LLRS ShgmARALE .

o SISO R

P T AR SCASE RS, 4N Ctrl BRI ) SCAERE, B TSR T AL

HHRAE

4. FEfFTLRPAL
U RARHRAT AN A A AN 1, U2 AR AT DL SRR A B 5 AR S 4

(1) IR IIAEAL IR SCASE R
FE SR ERE X I o A, Wi B bR 2o B, tas tE IR ARME, 04 BEAE bl vl LU

AT HERE

(2) RN
FEERESC ALy bR 7o, 2 DL GARAE J5 Y SRl ol LAt Bl SCAS G SHEAE o

7.4 Simulink BYE AR &R

Simulink [FJFEABTIRALLE 9 A PR
1. NG S YRR (Sources)
FNAE FUEBOE R B AR A AME 5 o B AE SUEBIUR IR 7.2 PR .

R 7.2 FRHRRNME SIRERE

2 BEITR TheE LA
Constant [1] constor TE(E A, TR ESE
Step Step U RERE)
Ramp Fanp LRI ISR 15
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Sine Wave

IE Sine Wawve

1E 5235 i

Signal Generator

aooo
Signal Generator

RS, AL EIETR S T PR BB LA

From File Frorm File NS SR U H A

From Workspace Fromworkspace | A2 i A2 0] 5 SRR B 8080
Clock (B Clock D7 LD, A AN BLD SR T
In In1 iy NPT

2. BB R FE (Sinks)
PSR RSO AT 5 1), 5 B s 2 7.3 iR

R 7.3 W RHRBRBERER

4% BHTEAR Theeii e

Scope E Scope A, WORSENE T

Display DiSp|ﬁy SN AU W

XY Graph ¥ Graph R XY BAME S IR R E

To File s torie | ARECR AR A

To Workspace Towerkspace | PR 5 A B Y ) LA )

Stop Simulation tap Simulaton AN FIF LRI, 5 G RBRAC S H]
Out () Outl o Hh AR

3. HELE ARG (Continuous)
L RGNEYUE M BOESRG NI, H I ES RGERENR 7.4 Fis.

R 714 FRKNELERABERR

2R BREAR TheeiEd

Integrator Integratar RS BRY

Derivative Derivative Tl IR

State-Space ) [— R TR

Transfer Fen Trenster Fen ALz 336 R BT

Zero-Pole o |z SR e 1 5 A AR

Transport Delay Transpor Delay FEE AT 5 F2 45 72 B AN AE B

4. BERGHILE Discrete)
BOHRGARHUE R B B RUR GRS R G 2 7.5 .

15 FRINBEBRAHRE

B2 BHIER ThRe bl

Discrete Transfer Fen Diserete Transfer Fen T2 U 3 R HSAR TR
Discrete Zero-Pole o | Discrete zeroPale BB N I 2 AR
Discrete State-Space et | Discrete State-Space BUHCIR A T FEpR A
Discrete Filter ., |Discrete Filer g A%
Zero-Order Hold Zere-Order Hold LB IR
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First-Order Hold v

First-Order Hold

R

1

Unit Delay

Unit Delay

..

RFEOREE, SER—AJH ]

1. ERSHERE

(1) 1E5%1% 5 (Sine Wave)

Wi IESZAE S R, 25 LA 7.13 P
UE-S graEwapriy

B 7.13 ) &R A 280 W, A 41 52 T L
W H P % E 2% Sine type NIF5ZKAY, {UfE
Time-based FlI Sample-based; Amplitude 4 1E 5% 1
{8; Bias NIE{EMFE(E; Frequency M IF5ZMI4 ;
Phrase N ¥JUGAHfH; Sample time 4 KRS [H] .

(2) BYERAE ‘5 (Step)

B BRAG SRR S SR, B SH O
TEHEWE] 7.14 JioR.

Horpr: Step time A ERAE 5 BIAR AN %,
initial value A¥J4H{H, Final value A% 111H,
Sample time A KAEIT 1]

Step
Output a =tep.

Parameters

Step time:

Block Parameters: Sine Wave X

—Sine Wave

Qutput & sine wave where the sine type determines the computational technigue
used. The parameters in the two types are related through:

Samples per period = 2*pi { (Frequency ™ Sample time)
Mumber of offset samples = Phase * Samples per period / (2*pi)

Use the sample-hased sine type if numerical problems due to running for large
times (e.g. overlow in absolute time) occur

[~ Parameters

Sine type: ([ laaae]

Amplitude

Freguency (radfsec)
[10

Phase (rad):
|3u;1 ai

Sample time:
[o

[~ Interpret vectar parametsrs as 1-D

.

Cancel | Help | Aaply

flock Parameters: Step

B 7.13 WS H KR

I

Initial walue:

o
Final walue:
1
Sample time;
o

[ Interpret wector parameters as 1-D
[v Enable zero crossing detection
0K |

Cancel | Help

B 7.14 BrERfE SRS H

(3) M IAEZ 3k B s (From workspace)

A 225 ) SR K B ) B A A5 5 P00 A2 1)
[ 7.2) 6 TAER AR & ¢ Fly, $HOEH S RAE D REMRN

t=0:0.1:10;
y=sin(t);
t=t";

y=y©;
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SRIGHE “From Workspace” BRI ZE03 B X UTHEST IF, WKl 7.15()fi7~, 7E “Data”
FIEE “[ty]” , Hidi “OK” $f o8 MIAERIALE M vz it Wos I 7.15(b). M7
BeAAE N EMS R, nT LA St e R IR XK .

Block Parameters: From Workspace

i FromWorkspace

wiorkspace.
Array [or mattix) format
1-D signal:
war=[TimeValues Data¥alues]
Faor 2-D signal use structure farmat
Structure farmat:
wartime=[TimeYalues]
war.signals values=[Datavalues]
war.sighals dimensions=[Dimyalues]

does not exist

Fiead data values specified in array or structure format from MATLAB's

Select interpolation to interpolate or extrapolate attime steps for which data

—Parameters

Diata:

Sample time:

o

[ Interpalate data

Form output after final data value by, IExtrapDIanm

[t. v]
[

QK I Cancel | Help |

From
Spply | Wioksp ace

E 7.15 (a) BRSHKE

“Data” ARIAAT LR, FTLUZHIRE . A5 i ia) Bl (1 45 4 £l

(b) AATAEZE [MIRE SRR

“From Workspace”

BB A NI 1, “Data” FFE P BN A5 T4 A A1 5 —F1H

B4 N TR ), T LR O Y % 91 1
t=0:0.1:2*pi;
y=sin(t);
y1=[t;y];

save Ex0702 y1 % RAFTE “Ex0702.mat” SCAH

(4) W3R I (From file)

ML SRR ERE 48 A mat B SCH b SRIBCEAE 9 REEMRIA o

# 1 7.21 B s /A7 ). mat SCAF
t=0:0.1:2*pi;
y=sin(t);
yl=[t;y];
save Ex0702 y1 % % 7 £
“Ex0702.mat” XM+
SRJEHS “From File” HEHL1) 2 E05 B X 1E
HEFTIF, Gnpd 7.16 fizn, 7E “File name” F43H
5 “Ex0702.mat” , iy “OK” &l 5emi. H
IR s, W] LA B .
(5) f%i K £ (Transfer function)
AL 358 R BB L FH AR O 2 RGE A5 A 1)

Block Parameters: From File

—Fram File

Read time and output values from the first matrix in the specified MAT file. The
matrix must contain fime values in row one. Additional rows correspond to
output elements. Interpolates between columns

—Parametars

File name:

Sample time:

|u

Ok, I Cancel |

Help | Apply |

& 7.16 From File

Block Parameters: Transfer Fcn

— Transfer Fcn

Matrix expression for numerator, wector expression for denominator. Output
width equals the number of rowes in the numeratar. Coefficients are for
descending powers of s

—Farameters

Numeratar:

fil

Denominator,

I[‘H4141]

Absolute tolerance:

Iaum

0K I Cancel | Help | Apply

E 7.17 £ REERSHRE

SHRE

1
241 41 da+ 1

Transfer Fcn

F 7.18



Wi, RS HEHEQ ] 7.17 Fros.

{8 Pt 5 “Denominator” Jy “[1 1414 117, WU E 1o SR Wil 7.18 B,

(6) 7N#(Scope)

IR SR BRI N 5 ST G5 5 0 2, 770 % 1 1100 T PR o LA
RRINIY, SR ERE S R BRI 7.19 Bt

gh A bR P 5 Or A7 i
B 3l (1A R 1
|

Y AAbRAR A2

=of x|
HEE |00 0 dhBE| DS TR
24 i g A
R R

TIFZHO1RHE —

O QLY Ty —

X AAFRAR A ——

B 7.19 SRR EO

2. MBREMRE
AR R PR U (0 Py AR T i 7.22 B

Block Properties: Sine Wave X

—Into

'Description’ is a text field associated with the block that is generally used for
ganing comments about the block usage within the model.

'Priority' can be emphy or an integer value which specifies the block's
sequencing during execution relative to other blocks with priorities in the same
window

"Tag'is a general text field which is saved with the block

'Open function' is the function o be called when you double-click on a block
‘Aftributes format string' sets the display format shown below the block name
(2.g. Pri=%<Priority>).

—Froperties
Description:

Pririty:

Tag:

Open function:

Adtributes format string:

,TI Cancel | Help | Apply
Bl 7.22 BB RE

(1) ¥t (Description)
PR AE A b HIVE R R
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(2) 5t g(Priority)

FIE A AL A T e BT I S8
(3) Fxic(Tag)

F P A B 0 () SCA A Abrad .

(4) 4 H &% (Open function) ANV
4 R AL 1 T MATLAB BRi%E . Sinﬁegﬁve
(5) JEMA% =455 H (Attributes format string) JB =301 807
F7E LS B bR T S s BT ) WS Z R
Kt Bl 7.23 BRI R PEAR XA AT

15 ERAGHHTES S

Simulink (RIS 1o g ST 05 5 R G I 73 B2 73 T RE 4L, 147 5000 FH BB 5
TERRMFTTRE

FERETR B RS “ Simulation” = “Simulation parameters...” , W& HSHKE
XHAGHE, Wik 7.24 Fros.

2 simulation Parameters: Ex0702 = |E| |i|

Snlverl Workspacelﬂol Diagnost\csl Advancedl Feal-Time Warkshop
Simulation time

Starttime: | 0.0 Stop time I'IEI 0

Solver options

Type I\/ar\able-step:l Iode45 (Dormand-Frince) LI

e step size: I auto Fielative tolerance I Te-3
Min step size: Iauto Absolute tolerance: I auto
Initial step size Iﬁuto

Output options

Refine output LI Fefine factor: IT

Ok | Cancell Help | App\yl

& 7.24 Solver ZH&%E

1. Solver WK S¥ &K E

(1) D7 E AR USRI Z5 A 8]

7 ELHE AR I ) (Start time)

77 ELI 45 AR 1) (Stop time)

() EIK

P LI FE— e SRR T RE4H,  “Solve options” [ P 78 S& £ 10 il ik 20 7 FE 4L 1) %

(3) DiFE Rk

Type AT BB AN FMAI BAASEIA,

(4) frthipg

AR 5 22k £ 4 HH B 2U(Output options), A LA B AN A i 2R «
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2. Workspace I/O(TAEZS [ N4 ) IR B
W 7.25 Fios, ATLABEE Simulink A TAEZS A AZE . WIGA RSB, thaT bt
P EE F IR BEHRE (A7 24 i T A2 ]

J simulation Parameters: Ex0702 -0 il

Solverl Workspace \;"Ol D\agnostlcsl Advancedl Real-Time Waorkshoy

Load frorm workspace Save to warkspace

[ Input [t u] [v Time: ItDUt
[ Initial state.lx\nitial [ States: |><Dut
[ Output: IS’DUt

[~ Final state:l «Final
Save options
[ Lirnit ciata points to Iﬁsl'l 1000
Decimation: I 1
Format: IArray LI

OK | Cancell Help | Applyl

& 7.25 Workspace 1/0 5% &

(1) M IAEZ 2535 d% (Load from workspace)

(2) TRAFER 21 T4 77 7] (Save to workspace)

*  Time £*

A1 Time #2J5, BIALEAE( )AL 5 DLAEAT 02 RS AR 44 (BRIA O tout) f7T
T AR .

» States 1~

Rk States ¥ 5, BALKA RS L R/AEAT U HFIEE 1A R 4 BRI xout) fETK
T AR .

* OQutput 1+

L SRR S A R i SR “Out” , B A R A Ik Output 2%, JFIHS 7 T AE 23]
eh R A HH I A 1 44 (BRIA 44 A yout)s

* Final state £

Final state F2[¥/A3E, ) TAE 2 [0 AAEAT 12 IR IS ) A FR(BRIA A R xFinal), 75K
B ZORASE

(3) R EAFIHILII(Save options)

Save options 45 Save to workspace FCA 8 .

(1 7.3 5257 B RGN AL

NG SR KA S, R IT I o 5 — +106 s FERAEIRAL ] 7 e KA
S .08
JIARIY

(1) £ “Sources” B EERE “Step” 5, 1E “Continuous” B LSS “ Transfer Fen”
Wi, 7L “Math Operations” BIELZELERE “Sum” Bk, 7E “Sinks” BIELEEEPE “Scope” -
(2) BRI, METLTIHM S, BB RS
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(3) WEBIRZEL, T “Sum” BIRSH EXEHE, W& 7.26 Ffiox. ¥ “Icon shape”
WE N “rectangular” , ¥ “List of signs” W& N “[+-7 , i “)” KIR LA LA,
“Transfer Fen” FEELH S 408 B X URHE S, K553 B2 12 “ Denominator” % & 4 “[1 0.6

Block Parameters: Sum @

Sum

#dd or subtract inputs. Specify one of the following:
a) string containing + or - for each input port, | for
spacer between ports [e. g +|-[++)

bl scalar »= 1. A walne » 1 sums a1l inputs; 1| sums
elements of a single input wector

FParameters

Icon shape: |recta_ngular ﬂ
List of signs:
I

0):4 | Cancel | Help |

& 7.26 Sum 2B
0] »

F “Step” BIRIISHR ERIGHET, K “Step time” BEMCH 0.
(4) WG 5 G SUAR R
Wik, HBgmEHE )T,

] |

Step

A SCAR . WAL GIE] 7.27 B

1

yit) =|:|

Transter Fen Scope

=240 fis

B 727 —H REHR
(5) T EL I

ok THAZ “Start simulation” 24, FFUAUTE, fEasipeds Fat Wl H B Bk Y. o

7F Simulink B E 1, EPERH “Simulation” —— “Simulation parameters...” 74,
7E “Solver” UK “Stop time” ¥ E M 15, RJ5 ¥ “Start simulation” %4, /R¥E#s 2R
k2] 15 Fhgh

IR BRI Y AR B EXSRAE, 5 Y ARBREY “Y-min” SCN 0,

){% “Title” _&E ‘\ «“ —

“Y-max” UK 2,
T RGN, MR g W 7.28 B
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Ioix]
lem e ARB B E &

ime offset. 0

&l 7.28 kA BN

T

(1) FR S A B A5 B (Integrator) 1 25 B £ 455 B (zero-pole) H# BE, [ 15t ff | “ Math
Operations” FEIHRPZEF[F) “Gain” B B BN P3G 25 4 -1,

(2) BB, T “Gain” BEHUAEBEFA T, PR ZE R “Flip Block” Bl AL

(3) WEMIRSEL, ¥4 “zero-pole” B HONIHHE 1 1) “ Zeros” #24CH “[17 5 ¥4 “Poles”
SN [-0.6].

¥ “Gain” B “Gain” ZHSOY-1. BRI 7.29 B,

1 1
[] T, [
= (=+0.6)
Stepi Integratar Tero-Pale Scoped
R |=
Gain

Bl 7.29 M R
U SR R B4, “ Sinks” BEERPESK “Out” i T Outl, SRS/ B SRk E
XTURHER] “Workspace 1/0” T TAFEZ I AKH), # “Time” F “Output” 41k, I
I3 B RAEAE TAE M I ] R AR 5 “tout” FH “yout” o 1 BLJi5 76 TAE % [H] 5t
A DM X A A k2 il it 2, W&l 7.30 s

plot(tout,yout)
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-|ojx]
Ele Edt Vew [rest Took Window  Help
NE@& kAA PO
14 —
."’!
12+ / \
.|l ..‘.
/ \-. —_
1 | ~~——
08t I
I
06 {
/
04t /
/
02 f
.'lI
4 A A
% 5 10 15

B 7.30 plot £l i B Sk N 3 7

L5 7.4 500500 B AT, A0 G PN IE LAY,
WIIN T ZHrORFES, BAETR G 5.

BRI 2

(1) EHFE—A “Step” ik, EFEPIA “Transfer Fen” F, EHEPIA “Sum” Hidk,
EFEPIS “Scope” Bitl, EFE—A “Gain” Bith, £ “Discrete” BitZEIEEE—/ “Discrete
Filter” Fl—4~ “Zero-Order Hold” 5t

(2) EEALH, B AT “Gain” BRI “Zero-Order Hold” HiHLfl % .

(3) WHEZSH, “Discrete Filter” Fll “Zero-Order Hold” #ER[¥] “Sample time” #B# &
0.1,

(@) WINSCAER:, REHEE WK 7.31 fin.

Horp =AM RBEA, )t

Eum ,-: ect)
+_
&

144126271
1.z

015+

h 4

2+

Step

T=0405

sr(t).;@

Scoped

Ak

0.03 Th=0.1 0.6

l 7.31 RS
(5) WEBU, Simulink A #5758 U ERERAS R RFESR K s VR VS RS S5 i),
AJ LR AN A B R 7R AN [ IR R4, 1838 4. “Format” > “Sample time color” ,
5t T UR BAS [FERFE A R SR AN R
(6) FFUH{ E, £E Simulink #7871, #6357 5. Simulation ”>“ Simulation parameters. .. ”,
¥ “Max step size” WE N 0.05s, WA 7REEE “Scope” Ml “Scopel” 5wl 7.32 fr
No
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EIET
leasocrr ARB B L &

ioix
lemlpcpp ARE| B & &

ime offset: 0

&l 7.32 T=Tk=0.1 (a) d(k)7Ri8 B = (b) y(t)7R 58 B 7R
ATLAE Y T=Tk=0.1 I ZRZE 150 H g N AR
(7) B4, 4 “Discrete Filter” B[] “ Sample time” & A 0.6s, “Zero-Order Hold”
i) “Sample time” ANAF; EFEEH “Edit” - “Update diagram” fyE00gits, winl
PLFE 2 “Discrete Filter” BIHRIIEEARN T RIGHMHUTE, IR R W& 7.33 Pis.
LA Y T=0.6 1 Tk=0.1 i, REHIIRD .

—Ioix]
leEcpop hBRBE @ E &

o/
leEmcppo ABREBE 2 E %

ime offset. 0

ime offset. 0

A 7.33 T=0.6 Tk=0.1 (a) d(K)7" ¥ 2% &R (b) y(O)/R B2 B
(8) B4, *i “Discrete Filter” F1 “Zero-Order Hold” F<ERF “Sample time” #15
HH0.6s, NUFHERIBC, FFAGPIE, WIORES SR WA 7.34 iR
Y T=Tk=0.6 I, RIHIMEL IR o

— o] x|
lemorr ABB| DL &

lem|lplro ABRB| @ a5

(=]

ime offset. 0

ime offset. 0

B 7.34 T=0.6 Tk=0.1 (a) d(k)~ A% B~ (b) y(O) R BAR B
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NARG SR BN SRS BT I, T DU AR AT W R i 24
[%17.5) #5 (6] 7.41 FHBRGSEIN L RER R, SilEIE 7.35 s,

A

mum ,-—: SV T~
+
i zt3 +ztde !

Step T

114 t21 1
. ity [
1254132 22 o+2E

Scope

T

Tk

K 7.35 BERSIER

P SHO B TRAE Ex0705 1.m SO
% Ex0705_1 SHRE

T=0.1; Yot R 1T SRAT: I [A]
Tk=0.6; %22 [ (R 28 AT A 1)
k=0.03; %Gain 1 25

zt1=1.44;7t2=-1.26;zt3=1;zt4=-1;
tf11=6.7;tf12=0.1;tf13=1;
tf21=1;tf22=3;tf23=1

1E MATLAB T AE=S[R1I24T1Z 304
Ex0705 1

7.6 FRHESHR

TRGRUTHIEE S P 7R @57 TR MM fERR T H T RGNAE
LA B RGeS T,
1 EEEVKEETHET RS
(5] 7.6 4T7F L4 7.4 JESZAOREARL, K3 D0 Rrb (1) 50— AN IE LA (1) RS 57
NN TR
FEREARL TGS I, A e G rb (R 5 — MBS 1 S ASEEA F BUPRHtE H 1 e 2T, 18
FSZH “Edit” > “Create subsystem” , I RFWIE 7.36 Fion.
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ety -1
ity 1441 262 67 > 1 m; [
1.z 0.15+1 3t
Step T=0.1 0.6 Scoped
Out1In1 b
Subsystem

B 7.36 TREHE

Wili TR, WL “Subsystem” BEAIE L, Wil 7.37 Pros. o LG 27 RGN
B T SBRHEAE I AN IATY, 38 BB T MRS “Inl” A M iAE “Outl” .

2. EEA KT ARG B

(41 7.7] £ (61 7.6] HIFEGE LRSI 7 RS0 H (1 7.6 B A H S i s —
RS GIRATIENAE N AT R

Kl 7.36 HHIRIBTAT A AR BB (102 AR BT O rp, BT IR 7 R 48 “ Subsystem”
W BT 7.37 B 5 ARG 11, ASINREARAL BS BOA TE AR R e, Wi 7.38 P
Zi

E!ExO?OG,.-"Subsvstem = |EI |i|
Fle Edit View Simulaton Format
=1 ex0706 /Subs - |El|i| Tools  Help
File Edit Wew Simulaton D|@H§|$E|"7C‘|E‘
Format Tools Help -
NIRRT =
0.1=+1
In1
<Emle [l
Ot
0.0z Tk=0.10.6 J_LL
= 003 Th=0.106
Fioo%e | | Y
Fioo%e | | lodeds 4
B 737 FRARMEFD
Bl 7.38 TRABRED
R F RGBS IR 7.39 FoRI RS
dik) - I:l
Scope
(i .
J_U(t) 0 [ 44912621 i Gt o ¥ty
1z 1 Zstd
Step T=0.1 0.6 Scopel

Subsystem

K 7.39 B FREIER
B+ RG] AT R 2, (EANREF R F R AW .
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1. f#gEF R4 (Enabled Subsystem)

Block Parameters: Outl
- Dutport

Provide an output port for & subsystem or model. The 'Output when disabled"
Block Parameters: Enable | and 'Initial output' parameters only apply ta conditionally executed subsystems
When a conditionally executed subsyster is disabled, the outputis either held
— Enable Paort at its last value or setto the 'Initial output'. The 'Initial output’ parameter can be
specified as the empty matrix [I. in which case the initial outputis egual to the

Place this block in a subsystem to create an enabled subsystem.

output of the hlock feeding the outpart.
— Pararneters —Parameters
5 Part numhber
States when enabling; Ihe|d j

|1
[ Show output port P

Qutputwhen disshled: |held
W Enahle zer crozsing detection

Initial output: el
o
1[4 I Cancel | Help | Apply |
oK | Cancel | Help | Apply |

Kl 7.41(a) “Enable” HHSHKE (b) “Outl” HhSHRE

(61 7.8 sz —AHIMERE 1 RIS 5 P s 5 R

B IE 5455 “Sine wave” I T, 7RI “Scope” AEMRR, (ke TR
4; “Enabled Subsystem” A4 il Fi bk,

_ioix
leacpop ABEE B2 &

¥

i n
ﬁu {in1 Out1 :l
Sine Wave Scope
Enabled
Subsystem

Bl 7.42 (a) RETREEL (b) TREERER

R, o “Sine wave” BRI /ER “Enabled Subsystem” (4545 =, BB
Kl 7.42(a) 7

TP, 1T “Enabled Subsystem” [¥EHIN X5 S, KTFM AT, N T%E
e 1k, 2RI s R P R AR 5 s R B s B 7.42(b) s

2. fiR T &% (Triggered Subsystem)
[ 7.9 #r—/NHfilk T R Ged ) 1 0% A5 5 % Bk 8 T IR 28

IR
lemcep ABE BE &

7T

Fulse
Generatar
F
|Lr\\/'{ Jin1 Outl
Sine Wawe
Triggerad Scope
Subsystem

ime offset 0

pALY

Bl 743 (a) iR FRGHAL (b) RERER



R 1IE 9405 %5 “Sine wave” NHIANIG S, RIEA “Scope” ML, filk 1 &
4t “Triggered Subsystem” Jy#Eiilfitl, e+ “Sources” BLLRFEH) “Pulse Generator”
PO GIE S

R, ¥ “Pulse Generator” FIE % HAE N “Triggered Subsystem” HI¥E M5 5,
RN & 7.43(a) s

JFURF B, T “Triggered Subsystem” 4224 “Pulse Generator” FER 5T HY, 7~
e A 7.43(0) R

3. ffRefl /R 7 A& 4t (Enabled and Triggered Subsystem)
{EREflR ¥ RGO RME T REFMM T RANA G, SHMELE 5 ARG 5 A
HE SN, il FE R A S, Simulink B AEAERESS S 2 KT 0, KT 0 iIFEIAT -

1. #HETFRENTR

(1) EhFREXNEH I, SRESATREN SR € — ML R4

(2) EHEH “Edit” > “Mask subsystem” ,  H I3 B0 TR AE ;

(3) EEBEXTAET R ESE, EEA “Icon” . “Parameters” . “Initialization” Fl
“Documentation” PYANZEIRK o

2. lcon W&
Tcon IR FH T 15 8 B R I 44 FIAM UL, anl&] 7.44 Por.,

<} Mask editor :Subsystem = Ellﬂ

leon | FParameters | Initialization | Documentation |

rlcon options Crawing commands
Frame =
IVisthE hd

Transparen) Lot (draw lines and shapes)

IOpaque dizp (show text in center of black)
tex show te: 1

ation)

Rotation

s
patch {draw filled shapes)
Units

color (change drawing coler) o
IAumgca\g droots (show zero pole) I
dpoly (show transfer functiomn)

FExamples dfprintf  (print formatted text)

(AOTOENG N o ort_1abel (label specific ports)

Syntax port_labelfoutput! 1, )

Unmask | OK | Cancel | Help | Apply

& 7.44 Icon SHEE

(1) Drawing commands *

FIRESLH P A bR, P LAE B RS Sos SOAS L IR L 1B siAt 34 R 25055 o 7F Drawing
commands % 71 [ iy 4 i _E & 1 Examples of drawing commands ) F H751 3% fr 7~ , (435 plot.
disp. text. port label. image. patch. color. droots. dploy F fprintf,

(2) Icon Options 1+

F T BCE BB H ) AU
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3. Parameters %3
Parameters ZEI0F T T4 A\ 28 B A4 R AAH N (0475, anlEl 7.45 Bios.

«} Mask editor :Subsystem = |EI ll
loon  Parameters | Iniialization | Documentation |

Dialog parameters

-+ Wariable g Tunahle
X
Z | checkbox
3 popup
- Options for d pararneter
Fopups (one perlined: Indialog: M Show parameter ™ Enatle parameter

Callback j

Unmaskl QK | Cancel | Help | Apply |

B 7.45 Parameters 2% E

(1) Add\ Delete\ Move up %D Move downi‘”ﬁ%ﬂ

MTasm. ks, BT BERALE.,

(2) Dialog Parameters

* Prompt: FIALEMT N, HARSRRERATR R

* Variable: i NZEMLFR,

= type: S RHLETI X RESE . “Edit” $OE—NREHIE; “Checkbox” it —

MNEIERE; “Popup” $AE— N =L,

= Evaluate: JTHA “type” MIAFLIEISLMEAF AR, AL “Evaluate”

I “Literal”, A a4k 7.6 Frx.

% 7.6 Assignment EIRHI A F G X

Evaluate
type on off
Edit A BISCT R P PAT I BT B R | RN Y B R 45 R
Checkbox it 110 it o4 on BY off
Popup FEFTSEREUE, B—0R 1 | BRI AN IELTF S

type

(3) Options for selected parameter

» Pops: 4 “type” IEFE “Popup” W, HITHIN FH eI,
= Callback: H]T4a A 0] e %5

4. Initialization &I
Initialization &I H T WL 2 T R4 .

5. Documentation &3 -&

Documentation ZEI K] 145 5 iZ B R BP0 MW IR Help MBSy, 73047 “Mask
” . “Mask Description” Fll “Mask help” .
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(1) Mask type £

IR &N S TN ES B i
(2) Mask Description £*

T4 NFR SOA

(3) Mask help #*

T THNTE Y SCA,

6. %l
BEE SO B ITHE K “ Apply ” $% 8L TA B i BB N T B “ Unmask”
SR T T K J 2R, R A bRl AN 2 HY I 1 PR X T ATE

(%] 7.10] Gl —NZFr R4, I RIATER.

BIE— N RS, KBNS REN T RE, FEEBE REL zeta FITCFHJE A
wn AE AN S

(1) BIEA, FHoK RAE RIS REUHAL R zeta Ko, BRI H wn £oR, W
K 7.46 s

o

File Edit Wew Simulation Format Tools Help

Dl@ﬂ§|é¢ﬁ|f)@|> llNormaI 'H

ucty ) wnt2 it N[
5227 zata"ns v

Step Secope

Reac [100% [ [ |ode4s 4

B 7.46 M REGEHA

(2) HMEZMERE E IS, ERSEH “Edit” > “Create Subsystem” , W= 4:1 &%,
W 7.47 Bios

=(0lx|

File Edit Wiew 3Simulation Format Tools Help

DlﬁﬂéIéﬁﬁlfﬂ’H» llNormaI 'H

IE it Outt » (.

Step Sooped
Subsystemn

Reac[100% [ [ |odeds v

Bl 7.47 TREME

() HETF ARG, EHFKH “Edit” > “Mask subsystem” , HIILELEXSIGHE, ¥f zeta
A wn AN SHL

£E Icon IETIRH K E ) “Drawing commands” #4791 5307 2k, a2

disp(ZHr & 4t)

plot([0 1 2 3 10],-exp(-[0 1 2 3 10]))
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{F Parameters JETT £, Wi “Add” EHAEIMPIMIASE, WE “Prompt” 435
y “PHIBRE” M LB IGAR" , HRE “type” #4570 “Popup” Fl “edit” , X}
M) “Variable” & “zeta” A1 “wn” , % H “Popups” N “00.30.50.70712” , Uil 7.48(a)
JT7R o

7t Initialization JE TR WG SEL, Wik 7.48(b)FTR,

<~} Mask editor :5ubsystem (=] 3] <) Mask editor :Subsystem =] =3
lcon  Parameters | Initialization | Documentation | Ican | Farameters  Initialization | Dacumentation |
r Dialog parameters rDialog variables —— Initialization commands
* Prompt Varlable Type Evaluatel Tunahle zeta zeta=0. 70T =
x| | zeta popun [ wn e
LI JCRE BT Wi edit () ¥
¥
 Options for selected parameter
Popups (one perline): In dialog: M Show parameter ¥ Enable patameter
b ﬂ E
0.3 pus
Callback
0.5 =
0.707 ;l hd = Al library blockto modify its contents
Unmask QK | Cancel | Help | Apply | Unmask oK | Cancel | Help Apphy
by PUNT - )
P 7.48 (a) Parameters Ik (b) Initialization LTI~

7t Documentation JET0 < T A FE R FFEBhE B, Wil 7.48(c)Tn.
R

lcon | Parameters | Initialization ~ Documentation |

~Mask type
IMyMaskSubsyslem

Mask description

his is a continues system. =
selectzeta form 003 050,707 1 2;
input wn

Ll

~Mask help

|»

[This is help of MyMaskSubsystem
=0

Unmask oK | Cancel | Help | Apply

K| 7.48(c) Documentation JET &

By “OK” %41, SEMSHRCE, REXGHZHE TR, WHILWE 7.49)Fi7s 1)
BT RY, Wiz T ARG HIE 7.490) TR KA SEERE, EXHEHED A “FLg
FRH zeta M “TPHJEIRGINAE” wn IME, FFATEEA 7RG BB T FF S5
WERIEHE T .
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E!EHU?IU H 10l | Block Parameters: Subsystem |

File Edit Wiew Simulation Format Tools Help — MybdaskSubsystem [mask)

DEES| $=R (2> afiom | T e o 071 2

E—» M&;@ BER |5 |

input wn

P

step Goopel FoFR R 03
e ’ 5?07
Reac [100% [ [ [odeds 4 ’—D 2
B 7.49 (2) HEEF RS (b) BT RASHHRAAIFIE

7.7 FH MATLAB 3£ €32 #0i&1T Simulink &Y

1. Simulink & 5304

(1) GBS

new_system iy 2 K AE MATLAB [ TAEZF A2 — 2% 111 Simulink #5178,
TV

new_system(‘newmodel’,option) YR B A

Uil : ‘newmodel’ WAL 4, option ZEIA] LA Library’ FI’Model’ i Fl, 0] LAA4 K,
BRI Model’.

(2) FIFAE

open_system iy 2 FHKRFT TP 4R, 7E Simulink B % 1 BRI

ig‘?z:

open_system(‘model’) %oFT FFIEAY

Pl ‘model’ MAFI 4,

(3) PRAFHY

save system iy 2 IR CRAFAE A BRI SO, § e 44 4 mdl.
ke

save_system(‘model’, L f4%) YofRAFIERS

UEH: ‘model’ HEAY A NI A4 WE, WIRAG ALY, W) B ShERA7 a0 A SCE 44
RERAFISCES, PR, A, WHERAE B RAT R B Sk
[ %] 7.11) ] MATLAB iy 2-G id gigi i,

new_system("Ex0711model’) %o il X FHAR A
open_system(*Ex0711model") %] TR
save_system('Ex0711model’,'Ex0711") Yo RATAR I LA

2. BNIMBEIRFI(E 54k

(1) Zs st

i ] add_block iy 2 2EFT FF AR IR i T s g o
Tk

add_block(CUEELH A, ~HIRRA ) JE@TES U8 TEE 1, CJEtk4 27 @ ki 2,...)
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i YRR AL O AN AN R AL, B e B B v g B4, Simulink
H Al B N FERLER, 451 4 1F 5445 5185 8 built-in/Sine Wave’; * H AR A A {EA Y
FI A T R4
(2) Whfs =%
Bt ZEE T &Rk, S INME 5 48] add_line T4 .
ik
add_lineCHEHR AL SOG4 i Hh il 115, > 28 BEHR AL /i N i 11 5)
add_line(C#EER 44", m)
Y] CRIRAL N AR RS LR R4 s m A PISIDC R IR, BEAIEE tH— AN
JRaLY
(41 7.11 2] ] MATLAB fir &5 I VU B B2 il — A —Fir R .
add_block(*built-in/Step','Ex0711/Step’,'position’,[20,100,40,120]) % INBER s S Ak He
add_block(*built-in/Sum®,"Ex0711/Sum’,"position',[60,100,80,120])  %¥s /il Sum ik
add_block(‘built-in/Transfer Fcn',"Ex0711/Fcnl','position®,[120,90,200,130])

ot/ I A iéfs BR B ER
add_block(*built-in/Scope’,'Ex0711/Scope’," position’,[240,100,260,120]) %S 7 i a Ak
add_line("Ex0711",'Step/1','Sum/1") YolN L

add_line("Ex0711","'Sum/1',"Fcn1/1")
add_line("Ex0711","Fcn1/1","'Scope/1")
add_line("Ex0711',"Fcnl/1",'Sum/2")

FER4 T 'position A7 & JE M, AEL44 EX0711',
BB 7.50 JIT s AR

aENEERERNS
F+ZsH]

Step Sum Scope
Feond

Bl 7.50 —MrRGEHA

3. WEMERERE M

(1) A J& 1 )R A

(41 7.10 8] SRAHSAY Ja 1 M5 Jg M ) 75 S
fl=simget(‘"Ex0711")

fl =
AbsTol: 'auto’ %Aix] fRiF iR ZE R
Debug: 'off %ot 5 SLVFEREF A
Decimation: 1 Yo AL, AN 1 AT 1R
DstWorkspace: 'current' Yoty i A2 (]
FinalStateName: " % REL =L
FixedStep: 'auto’ % E K
InitialState: [] Yo WU IR [] L
InitialStep: 'auto' VLIS
MaxOrder: 5 Yot e HE T IR
SaveFormat: 'Array’ % AR R
MaxDataPoints: 1000 Yodpe NIR [H] R £
MaxStep: 'auto’ Yot KA
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MinStep: [] VS UNGTRIS

OutputPoints: 'all' Yol H A
OutputVariables: 'ty' o HH A%
Refine: 1 Yol {FL A
RelTol: 0.0010 YAt 1R ZE
Solver: 'ode45' Yol B
SrcWorkspace: 'base’ Yol N\ B T AE 7S ]
Trace: " Yore AT 50 TN
ZeroCross: 'on' For e 2 p

(2) WEMMEE
(3) WEBPANE 52 m ik
(%] 7.10 2] WES BRI RN, @ —A5 [ 7.3 B SHARR 1 B RER.

set_param('Ex0711','StopTime','15") Yo 5 B RAFASE 111 ()
set_param(‘Ex0711/Step’,'time’,'0") Y% B IR S EIF N A
set_param('Ex0711/Sum’,'Inputs’,"+-") % E Sum HRELE 5 1S
set_param('Ex0711/Fcn1’,'Denominator’,'[1 0.6 0]") % T A% 18 R A5 5y B

W R G RHE E W 1] 7.51 B

: 1 »=
Step s2+0 s

Sum Scope
Feoni

B 751 —MrRGEHA

4. BRSNS S 2%

(1) MERATER

51 53 73 90 2 ABE R DU A7 S <
delete_block(*Ex0711/Scope")

(2) MIBRAS 52k

fFFH sim Ay &R 5E R, LE T2 T 1t mT LA (0 b o A28 2y A R B
i«%?i:
[t.x,y]=sim(‘model’ timespan,options,ut) WA HMANSERITIE, SdsERE
[t,x,y1,y2,...]=sim(‘model’ timespan,options,ut)%F| HAM A S EHTHHE, BN AH
UEH: ‘model’ WHEMI44; timespan &4 EL H] X [H], A LAJE[t0,tf] 78 AL 4i B[] 2% 1
IFT), A U], AR TR HE R B I 1], i R i 4R 28 17 SLIN ] ;- options 24K
RIS E ut AN Rt IS x APIRASEE SRR y
S SR AR, REFINT Y — B4 {5 %5 . timespan  options Fll ut Z40#E AT 44 0
(%1 7.11 2] 24T B REHIBTERNASY, W1k 7.50 s
[t,x,y]=sim('Ex0711",[0,15]);
plot(t,x(:,2))
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ol
[meert  Took  Window  Help

e EAC Mew
DeEa& x A2/ 200

14

4 \"\
12} / N _
1k \ T T ]
f \ —
f AN
ot |/
ot |
o4f |

02r

ok L .
5 10 15

B 7.50 ZRy RGLH TR ma N

VoRasRaxax /\

7.8 LA Simulink A EAAYER T EFEE N

FEAT I Simulink I H IR S, AT i & 7.1 Brzs Ze i A He 228 T2 46 (Block and
Toolboxes)f= HH A1 T -3 & BT LA T
TR IR
= P RS 1L A (Control System Toolbox)
» JEAF BT A4 (Communications Blockset )
o ETE T AFELE T A (DSP Blockset)
o R HIRLE T HA(NCD Blockset)
» AR PRASER T H 4 (Fixed-Point Blockset)
» RA(StateFlow)
» REHFRBE T HAH(System ID Blocks)
o R L AR T A (Neural Network Blockset)
o RO 5 T HAf (Fuzzy Logic Toolbox)

% 8 E MATLAB &% N H

8.1 MATLAB I FB#EO

MEX SCIFEAT BN LA J5 1 (R B -
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(1) X T CAFER C 80 FORTRAN F#2/%, nJLLdit MEX SU/E MATLAB Mg H
PR, MALERGS M .

(2) T MATLAB ZfEFIETE T, 18170 for 250FHART, 4 DL -+ 0 2218 (B
%, N TRt RS, AR MEX 2.

(3) T A/D. D/A &, st PCAlift, nBAE#H MEX SCHEEAT U]

(4) FIF MEX 304, o] LU 40 Windows ) BT SRR 25 9805 .

1L MEX XHREHRE
TR ST Microsoft Visual C/C++ 6.0 445, {6 fir &8 LA “mex -setup” #ir, Xt
MEX 34 B e A T IO 5 <

>> mex -setup

s P PR

Please choose your compiler for building external interface (MEX) files:
Would you like mex to locate installed compilers [y]/m? y

I PR R mex ir S HENEA A LMD, WA “y” J5, [P
R

Select a compiler:

[1] Digital Visual Fortran version 6.0 in C:\Program Files\Microsoft Visual Studio

[2] Lee C version 2.4 in D:\MATLABG6P1\sys\lcc

[3] Microsoft Visual C/C++ version 6.0 in D:\Program Files\Microsoft Visual Studio

[0] None
AL IR PEAE BT MEX SO ey, B “37 5, [MIZEHEL
LU/

Please verify your choices:

Compiler: Microsoft Visual C/C++ 6.0
Location: D:\Program Files\Microsoft Visual Studio
Are these correct?([y]/n):

BTSN i, AN “y” Ja, IR ILL N s
The default options file:
"D:\Documents and Settings\ZJIDCY\Application Data\MathWorks\MATLAB\R 12\mexopts.bat"
is being updated from D:\MATLAB6P1\BIN\WIN32\mexopts\msvc60opts.bat...
Installing the MATLAB Visual Studio add-in ...
Updated D:\Program Files\Microsoft Visual Studio\common\msdev98\template\M ATLABWizard.awx
from D:\MATLAB6P1\BIN\WIN32\MATLABWizard.awx
Updated D:\Program Files\Microsoft Visual Studio\common\msdev98\template\MATLABWizard.hlp
from D:\MATLAB6P1\BIN\WIN32\MATLABWizard.hlp
Updated D:\Program Files\Microsoft Visual Studio\common\msdev98\addins\MATLABAddin.dll
from D:\MATLAB6P1\BIN\WIN32\MATLABAddin.dll
Merged D:\MATLABG6P1\BIN\WIN32\usertype.dat
with D:\Program Files\Microsoft Visual Studio\common\msdev98\bin\usertype.dat

W7 g 3 i B DTG

2. MAALE

£ MATLAB 3REZ 1417 H %3 W28 % H 1, B MATLAB 1] extern\examples\mex H 5%
BB AT H, ARG E DA
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mex yprime.c

MI{E extern\examples\mex Hg F, AR T “yprime.dll” 3XfF, & A 1% yprime.dll S
>> which yprime
D:\MATLABG6p1\extern\examples\mex\yprime.dll

I yprime.dll SCAF:
>> yprime(1,1:2:7)
ans =
3.0000 14.9925 7.0000 -1.0377

3. C¥&5 MEX U4t ak

P2 PP PR Bt N R e R S D 1 e P 30 20 4 B o

(1) NHFRF

3 N H R A FH & 7 MATLAB 5405 85 17 I I 281 B2 e 2 Ta) g v {5 e
o ANHTFREFAZE mexFunction, LAY A

void mexFunction( int nlhs, mxArray *plhs[], int nrhs, const mxArray*prhs[] )

{
IR 58 MATLAB 5117 F2)7 2 I A5 AT 45 i AR A/

}

mexFunction BREL ) S5 R -

» nrhs: NEIAZSEIIEH .

= prhs: NEIASEEAL, SR AL

» nlhs: AHHSENEH .

= plhs: NS EEA, IR

() IEIhRE TR

AR TR D RE TR AL T I S B T B S ) D e UEARAS, mT BUZ S BART
P 5 W EAEFIRE Y, LR B AT .

4. C B MEX SCHRIE ST

(1) % I MATLAB API %[

£ MEX 3CfF, 4 H] MATLAB API B30 :

» mxGetM: FRAFHFERIITEL

» mxGetN: FREFEEFEIFIE

» mxGetPr: FRIGHRE G K SEEGH 7 s 45 5T

* mexErrMsgTxt: & veFE 5, JFIRIEE] MATLAB fir &42&7R 75 T s

» mxCreateString: B —ANFRFEREEFE,

» mxCreateDoubleMatrix: 1% —/> 4 AR KRR BEVTF s B R R

» mxIsDouble: A Wk B A2 75 o BURS B2

(2) C 17 MEX SCIHFH0 g0 3

S QU T AN HOP T BB R, SR MEX SO IR 7

[ %] 8.1] 7£ Microsoft Visual C++6.0 PR3 NG — MEX (4, SEMTHE—AN0r 7

afEEAg

* {E Microsoft Visual C++6.0 HEifill g —4> “C++ Source File” XA, X4 N
“Ex0801.cpp”s
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YIS RR ARSI T
#include "mex.h"
#include "math.h"

RS TREF Ex0801, THEF- 5 AR50/
void Ex0801(double y[],double x[])

{
y[O]=1/(x[0]*x[0]);
return;

}

/* )\ HFF£)/3 mexFunction*/
void mexFunction(int nlhs,mxArray *plhs[],int nrhs,const mxArray *prhs[])

{

double *x,*y;

unsigned int m,n;

PR A N AR B (R A O TR IE A/

if(nrhs!=1)

{
mexErrMsgTxt("Only one input argument allowed.");

¥

A A M AR e RN B AR TE R/

else if(nlhs!=1){
mexErrMsgTxt("Only one output argument allowed.");

}

m = mxGetM(prhs[0]);

n = mxGetN(prhs[0]);

e i N AR e A AR A S AN WUKG B A/

if (!mxIsDouble(prhs[0]) || mxIsSparse(prhs[0]) |mxIsComplex(prhs[0])||
! (m==1&&n==1))

{
mexErrMsgTxt("Input argument must be a scalar.");

¥

1% B G R A Ay i L 2 e/

plhs[0]=mxCreateDoubleMatrix(m,n,mxREAL);

y = mxGetPr(plhs[0]);

x = mxGetPr(prhs[0]);

MRS Ih BT R

Ex0801(y,x);

§

» 7E MATLAB iy 4% 1) 2457 H S s ok 4 mr H s & P I H 3 A2

Bl MEX SCHFFF1817
mex Ex0801.cpp
>> y=Ex0801(2)
y=
0.2500

PN cpp A& CHICI, FE RS0 P AL Ex0801.d11 3CAF, i24T Ex0801.dll
A s H A5 R .

» ONESCHRARINAS B MOSC
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3 T4F MATLAB ] L7 M £5 Fi% Ex0801.d1l SCAFM3 S &, Al bl —4
Ex0801.M (A, HHIALLT N4

Y%function y=Ex0801(x)

Yol B — N ECT 7 1 B EE

% y=1/(x"2)

% copyright @ 2003-10-10

MJZE MATLAB &2 HH, H help fin 4 HAER 2] M Uk &R T BME B
>> help Ex0801
function y=Ex0801(x)
TR ANECE 5 I B
y=1/(x"2)
copyright @ 2003-10-10

1. MEX X5 EXE CAFRIIX 5]
MEX 4 H f84E MATLAB A3 7i247; 1ff EXE SCH& 0] AT 5 MATLAB iz
T,

2. BB RIFRAMES
QIR EGE# MEX SCHF, il 8.1 . MR AE “MATLAB Compiler” 5 41 24
i EXE SCHF, W05 18 n P v ) =Nk 3ot

4. Select products and/or docurmentation.

[~ LMI Control Toolbox 1.0

[+ MATLAE O C++ Graphics Librarvy 2

[v MATLAB C/C++ Math Library 2
2
1
3

[ MATLAE Compiler
[ MATLAB Report Generator
[ MATLAE Runtime 3Server

AATLAE Wab Server

Help | < Back Meod > Cancel |

space
required:

1142 M

[ = P2 B Bd RS =]

B 8.1 22 MATLAB SHEE
3. B M Uz C MEX U
FIFH MATLAB Zw 435K th M SCHB)E MEX SCfF, AR “mee x” @4, o
[ %] 8.2] /£ MATLAB M35 mh i —A> M B, RS HIIE %15 S .
£ MATLAB 4%/ % 1+ A2 — > Ex0802.m B ECCHE, 4 SRS T R .

function Ex0802

% Ex0802 Z: il 1E5%(5 5 ¥

x=0:0.1:2*pi;

y=sin(x);

plot(x.y)

TRAFSCAE, 7 MATLAB iy 2 HHH % M SRR MEX SO
>> mcc -x Ex0802 %B1 % Ex0802.d11 314

>> Ex0802 %iz4T Ex0802.d11 3 {4
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18471% Ex0802.d11 3CfF, Zei i 525 S IE K. B HRT, ATDEBIFEQIE dil X
PR RN, BB T Ex0802.co Ex0802.h A1 Ex0802 mex.c 1.

HE: WR AR Ex0802.m SCAMBRSE —17, 2&A M ASCA:, WA mee firé HEL
GniEos AR, JRHILA R RR:

>> mcc -X Ex0802

?7??  Error: Cannot  create = MEX  File "Ex0802" from MEX  File "C:\My

Documents\CAOYi\BookMATLAB\20031008\exe\Ex0802.d11".
Error in ==> D:\MATLABG6p1\toolbox\compiler\mcc.dll

4. GBS SMRFER EXE SC:
[ %1 8.3) 26—k Af HH mbuild miv 41 C XA EXE S0
i “matlab\extern\examples\cmath” H & F FIBL SO “ex.c” , BIEMSI ) EXE SC1H
SE¥ “matlab\extern\examples\cmath” H SR W E N 287 H 3%, X551\ mbuild 4>, H
F RGP 238 T LCC M Microsoft Visual C/C++PiANw 4%, W) MATLAB 5 ] ik #
NN TRE= Y
>> mbuild ex1.c

Please choose your compiler for building standalone MATLAB applications:
Would you like mbuild to locate installed compilers [y]/m? y

P — BRI Gt P4

Select a compiler:

[1] Lee C version 2.4 in D:\MATLABG6P1\sys\lcc

[2] Microsoft Visual C/C++ version 6.0 in D:\Program Files\Microsoft Visual Studio
[0] None

Compiler: 2

Ja e BB R A A RAE
W SRR IA Mg TS, W ZAE “mbuild -setup” iy & T HE R
(1) mbuild 74 1 C S04 % EXE 3ot
[l 8.3 421 H mbuild fiv4 thH C SCAF4a P 2E & EXE S
18] mbuild #ir2 AT LA “ex1.c” SCAFEIE ST i AT AT SO0

>> mbuild ex1.c
MP=A4 T “exl.exe” SCHE, ATLABGE MATLAB Ja7igqT, RINAER-—H FE~4 T
“bin” ¥,
(2) mee 4 HH M SCHEAE R EXE SCHF
[#]8.41 H mcc 4t (4] 8.2) H1) M T4 2E ik EXE S0
>> mcc -B sglcpp Ex0802.m Yol 7 B2 B T FE (1) CHHAlAT N 72 )
WHRAFE MCC HEAH mbuild, ATLARIIAEH “-¢” &I, d4 “mec -me” Fl

“mcc -pc” .
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8.2 KRR TH-RIH NG H

1 T
Bk
fid = fopen(filename,permission) % LAFR 2 A% 2T I SCA
[fid,message] = fopen(filename,permission) % [F1F] T 3044 45 L
YiW: fid AR M SR £ (File 1dentifier), T & —ANAEGAEEL, wifgm-1, )
FORTCIEFT AT s message FR SR FTH SOOI B, W TGIEHT I, W R E5 505 R
filename N4, TR, WARSTEATE MATLAB 30 R AEH, W7 245 @ SC1F %
¥ permission A Fi & SCAFIAT IR, A LU JLAREA:
=y HESpE
. v EE R
= w's JHBR CARLE SO N A B R SO, I RS S
o w's HER CARE SO A R SO, TS S
» ats DUHE T s UESLIFAT - ANB SO 8 T — AN CARAE IR S, R SR
I
w ats DLEEE T SN T HANE SO G T AN AR SO, A SR RS
E
fopen (1) permission Z3AEFT H SCAFINE nT AR SCAEAS X, A SRAT SO A0, 72
JEANINERE ¢, WRFT A R SR, WAE permission AU INIFEE “b7 5 di'wb's

'tb+'2%,

2. REXHF

FF AT S 8 T, N RIS SO, MR SCrEFRET

R

status=fclose(fid) % K A SCAFFRET i da I S0

status=fclose(‘all") %IV BT $T FF 1 S A

YLHH: status A OGP ST EF DT AR SCHFIRPIRAS, n SR B R BT 0, it 2 RIS ] -1 5
fid b T T SR E

[#] 8.51 FTH AP —ASCASAE
CATCAE “Ex0805.txt” , 7E MATLAB 35500 SR SCAE N B WTF
type Ex0805.txt

alz23
b456
i ] fopen 1 felose iy 2 F1 A9 A1 LA«
[fid,message]=Fopen("Ex0805.txt", "w+") WIT LT
fid =
3
message =
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if fid==-1
disp("EEHTFFZIH")
else
disp("RIIT FZICH")

end

BRINFT FFZ S
status=fclose(fid) %% F A

status =
0

1. fscanf 454

fscanf iy 2 A 1A% AL ST E A

Bk

[a,count]=fscanf(fid,format,size) Yotz U AL H AR

YiHH: fid A SCHEFRE, DR f B A SO format FRC BEHUCE RS L, FR
SE RIS T R ST R B A AR [R) A5 IS Y ) 0 T e o tH IR %, DL “%” I3k,
H%c. %d. %e. %f. %g. %is %0 Y%s. %u. %x (5 CiESHMIFE);: count A IiszEL
AR TR, v ng: a R BIEEHUEAR; size A TFEHUNEAEA 2, AR, W
BEBISCAEREE, size WA LAA :

* n: B3 NEEERAN

» inf: BISCHERRE, FARIBE A N E

»  [m,n]: BEHAEE AN ECN mXn, B ECEAR R, 5 R e 4 R U S AR R
AN H 0 TEAR .

[%1 8.5 4] $LHL Ex0805.txt S ATPYASF4F

Tid=fopen("Ex0805.txt")

fid =
3

al=fscanf(fid, "%s" ,4) % LA R7F B A% R Y DY A S8
al =

al23
fclose(fid)

ans =

2. fprintf 454
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fprintf iy 4 4 5 k% AL H
B
count=fprintf(fid,format.a,...) %5 N A E R
V. fid RSCERRER, e o HERISCME: a HREMERORE, K a 5 F fid $R SO
format 5 A%, B T AL fscanf iy &AM U240, EH%E %G %X, HHA
ST -(ZEXTFE) +ATHFFF) OGRMFFALEL), AT U7 FF 3 count Ay 3 5 NEH (AN 40
[#1 8.6 1 Fl Ex0805.txt SCAFEAT ISz HUR 5 N H4 o

a="%This is a example.";

fid=fopen("Ex0805.txt","a+") %¥T T EX0803. txt XAFEREARIN
fid =
3
fprintf(fid, "%s",a) wEA a BXHRE
ans =
19
fclose(fid) 935 P A
ans =
0
fid=Fopen("Ex0805.txt","r") %FTIF EX0803 . txt 30 Rk
fid =
3
fscanf(fid, "%s") WIE U TR A2
ans =

al23b4s56%Thisisaexample.%Thisisaexample.%Thisisaexample.%Thisisae

xample.
fclose(Tid)

ans =
0
FEFP ot AR SCAE R S NG G, SEORHISCIE, SRS FHT TSP SO T Sk 3 B K
i, RS SE RO E AR O, ) S B OO R AL BB N R R — AN 2 R T

4.

3. fgetl Al fgets Ard
faetl Al fgets iy 2 #B J& H ARSI N —A4T, PE 10 2579 2 faetl 287 L IAT R, 1M fgets
IO B8 404 T 45 o

Bk
tline=fgetl(fid) WHESL PRI F—47, AIFHATH
tline=fgets(fid) Wl S0 AT, AFIATR
tline=fgets(fid,nchar) %o PR RS2 B A2 R AN S
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YA fid by SCHFHRE; tline i LT R R B R IE, Wit 2] SR R R [F]-1; nchar
h B % 3R R TR
[#18.6 821 LIATIHE2H Ex0805.txt LA

fid=fopen("Ex0805.txt","r") ; %¥T FF Ex0803. txt X Rk
fgetl (fid) %R — AT HdE

ans =

alz23

fgets(fid) %R EE — AT HE

ans =

b456

fgets(Ffid,10) WEEEUE =ATHIE, FRE| 10 NMFRF
ans =

%This is a
fgets(fid,10)

ans =
example.%

fread i 2 A3 @k 2 .
A
[a,count]=fread(fid,size,precision, skip) o1 HX — 13 E

Vil fid K SCHEFRER: size 5 fscanf iy & A A precision — P47, HKSR
SETEIEHR IR, RIEEEIEA, H'uchar's 'schar's 'int8'. 'intl6'. 'int32'. 'int64'. 'unit8's
'unit16's 'unit32's 'unit64'. 'single' 'float32'. 'double's 'float64'5E, FIAME; a AR FEEE;
count A I EE I TR AL, TN skip BRI — AN E B g, T
s

2. 5¥IR
fwrite iy 20 5 Z2EHIEAE .
A
count=fwrite(fid,a,precision,skip) %5 BB
LB : fid R SO HRER s a A FEEE ; precision F1 skip 24075 X155 fread #ir 2475 count
H BN AN H

[ 8.7) 5 AL S| MAT S, FFizEUEERE.

x1=1:10;

[fid,message]=Fopen("Ex0805.mat","a") %FT FF SCAF I SR

fid =
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message =

countl=fwrite(fid,x1) NENEHE

countl =
10

x2=11:15;
count2=fwrite(fid,x2) 7N I~ €75

count2 =
5
status=fclose(fid);

fid=fopen("Ex0805.mat","r"); 94T IF 301 Rik
al=fread(fid,[2,5]) % EER B
al =

1 3 5 7 9
2 4 6 8 10
az2=fread(fid,[1,5])

a2 =
1 2 3 4 5
fclose(Tid);
1. fseek #74
fseek i FH KA Bl S B AR
B

status=fseek(fid,offset,origin) %% B U B FRE
Y. fid HSCAFH4RER: offset FREB AN T4, IR offset >0, Winj f5H#3), 150w
W), 5T 0 WAKES); status KR [EME, WRBEBIINRE] 0, WERMF]-1; origin fi
RN E TR Sl
» ‘'bof H-1: CPFHIIFk
» ‘cof' B O0: CAFMIMEIALE
= eof E 1: WHHIKE.

2. ftell av4
ftell 4 FH AR IREUSCAA B AR 1 i A
Bk
pos=ftell(fid) PR TR AR VA
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YWl pos FE I, METAL AT TR T )5 .

3. frewind 454
frewind fir & HIACHE SCIEAL B R B2 B ST I Sk
Bk

frewind(fid)

4. feof Ay %
feof T4 FH R IMARAT B AR ET A LE SRS AL E, W RENER A 1, LR 0,
Bk
feof(fid)
[ %1 8.8) Gl WA mat 344, 7F Ex0808 1.mat LA 5 AN 1~10 HI%dE, I3k A1,

£ Ex0808 2.mat SCAFHEA 1. 2 3 =AM, R 5 N S i PR KA AT A Ris

B

FEJTRAFAE Ex0808.m SCAFH, R/ PACHS W :
% Ex0808  SCAF 1IN & A

x=1:10;
s=0;
fid1=fopen('"Ex0808_1.mat’,'w+") % T IT LA S Hdin
fwrite(fid1,x); %5 NEHE
frewind(fid1); Yo fa B 23Tk
while feof(fid1)==0 YT A A B SR
al=fread(fid1,1) Yo X
if isempty(al)==0 YoM A Ry
s=al+s %K Al
end
end
fclose(fidl);
y=[123];
fid2=fopen('Ex0808_2.mat','w+") %t T 31325 £t
fwrite(fid2,y) %55 NEH
fseek(fid2,-2,"eof") Yot Bt # 3 E 5 AN Ei
a2=fread(fid2,1) % BUEAE
s=s*a2
fclose(fid2);

IBAT S RATH -
g=
110
FEFF Ui ]«
= I SO E A D T LAAS ] S B AT TR AN SR SO, i B S 5 Bl
= A while JEFAE M, MOSCPFH O, ELRISCHEAR R
= CYSCPE BEARE RS RIS A I, O B N AE, E feof BREGRIF 0, DAL

H isempty B& HCHIMT A5 R BB R AW A5 B0 SO e, SCPFFREE P ) R AR IR SR )
feof BRER ] 1,

= “fseek(fid2,-2,'eof')” T ARG AL E TR AR AT 2
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8.3 B IFHIEE (4

MATLAB 5 jl 1 I S
H fig SCHRE I, A7 IR R &
B SCA 36 At Ry 22 ol FH IR b
X, W tif. bmp. jpg . ik
P “File” > “Export” i
4, WIEH I “Export” XJ i
MEH, 78 “ORAFREL” ik
TR G SO 2R A, ]
8.2 Fr.

8.4 Notebook

MATLAB 6.5 (1] Notebook 2840 .

TRIFAE (1) : I_}Templates

2| x|

> «EciEr

IUthE
RIFZER(T)

I*.emf

|Enhanced metafiles (. emf)
Enhanced metafiles (k. emf)

{#77 (8) |

LIET

Bitmap files (*. bmp)

EFS files (*.eps)

EPS Color files (. eps)

EFS Level 2 (*. eps)

EFS Level 2 Color (*.eps)
sdobe Tllustrator files (k.ail
JPEG images (*. jpz)

TIFF images (*.tif)
TIFF no compressien images (k. tif) x

Bl 8.2 “Export” XiFtE

(1) B3 MATLAB, 13 MATLAB 4% M.
(2) 7EArA & I HI24T “notebook -setup

I R R

>> notebook -setup

AN

X

Welcome to the utility for setting up the MATLAB Notebook
for interfacing MATLAB to Microsoft Word
Choose your version of Microsoft Word:

[1] Microsoft Word 97

[2] Microsoft Word 2000

[3] Microsoft Word 2002 (XP)
[4] Exit, making no changes
Microsoft Word Version:

(3) MR A DL P Word URRAS, {ESE7sE SR SHUE, W “27 , JH&R4:

IR 2B FRE P AN BE R BT R IO SO, M 237~ H P 98 7€ “ winword.exe ” f1“ normal.exe ”

Bt
NPHILLL IR, 378 Notebook 2235457,
Notebook setup is complete.

SR A
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1. fI# M-book 34

(1) M\ Word )3 3/) Notebook

B M-book SCAF L IRANT «

EHE Word & SRS “SCHE” > “Frd” , RN UEHES, £+ “m-book.dot”

Klbr, &l 8.3 Froxitih Word2000 [FUHTEEXTTGAE, 4% “Hfie” $&dl. R A7 SCrERE, BRIA
W SC 444 “The MATLAB Notebook vl.doc” .

>l

20x

B |web B I8 | &S | R | EfnTR | (BEAEE | S |

5] & &

THIH Weh T ETHEAIEDT [ TR

THET A

iz
(r—‘ D C R
R

& 8.3 FEE word SCHEXIEIE
(2) M. MATLAB H)i13)) Notebook
1F MATLAB 4% i\ “notebook” 4, il Al LLUE 35 Notebook .
Bk

notebook %FT I —N BT ) M-book SCAY
notebook FileName %+ IT EAFALEIF) M-book SCAF

il : FileName N G151 1) 58 BB ARFN A4
fln, fEar2 a0 T I C AL M-book SCA
>> notebook 'C:\My Documents\MyMbook0801.doc’

2. M-book [T
M-book 1] 71 EL 38 ) Word 22—~ “Notebook” 3., Notebook SZHLINUN 8.4 T

Hotebook BH (1) HHH(H) Acrohat (Bl
Define Imput Cell
Define sutolnit Cell
Define Calc Zone
Ondefine Cells
Purge Selected Output Cells

Group Cells

Ungroup Cells

Hide Cell Markers

Toggle Graph Output for Cell

Evaluate Cell
Evaluate Calc Zone
Evaluate M-bhook
Evaluate Loop

Bring MATLAE to Front
Notebook Options...

& 8.4 Notebook 3 #.
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HIE R I e 8.1 fizn.

% 8.1 Notebook 3EEATH T AL

Th3E®R HeR Bi):
Define Input Cell Alt+] & XN T
Define Autolnit Cell Alt+A & XH 1AL T
Define Calc Zone Alt+Z & XX
Undefine Cells Alt+U PR W S BN
Purge Output Cells Alt+P T B T
Group Cells Alt+G 7E X B ICH
Ungroup Cells Alt+p A4 A TTER e ek F LT
Hide/Show Cell Markers Alt+C (ST A (T T

Toggle Graph Output for cell

BREAS L TBIUE P

Evaluate Cell

Ctrl+Enter BAT AT R G E oAl

Evaluate Calc Zone Alt+Enter BATUWIHIX

Evaluate M-book Alt+M 1247 M-book "I H.T
Evaluate Loop Alt+L TR IBAT HIT

Bring MATLARB to front ¥ MATLAB & T 5% 2 |
Notebook Options... Alt+O 5E At 2 7R

Notebook & X T JLFIHS kK 7x MATLAB IR E R4, £LFE Autolnit. Cale. Error.
Input. Nograph. Output U & Word BRIAF)#% 0. Notebook i & F % Fouag A BRI 1 & W

82 PR,
% 8.2 M-book &-BTTRER,
F4 & X Fix
Input PN TH 10 1% (points)¥RZx FA. 5% SCHH & Courier New
Output BT (B AN ) 10 5% (points) i £4, 95 3 4144 Courier New
Autolnit SRR DL GL R 10 75 (points)JR i (1, 5% S A& Courier New
Error HAS R 10 % (points) R 4Lt 9 SR A4 Courier New
1. WIABRITT

(1) HEEABITRAYIT
TESESOIRA T 1830 1) SCARK AN TT 20, N MATLAB 74, A DL 747 B /1 SCA
SR A HDGRRIE T, A G “Alt-D”, BIEFESE . “Notebook ” —— “Define Input Cell”,
W 3k v ) SCASTE 2w 2R AR 1l 1 S AN PTG
[ %1 8.91 7t M-book SCAFH @il 4 A LG (H FRAE R 7R M-book H1 4 A STAY) .
PESCA R N BL R 30

|ﬂ)5ﬁ: kA A &, il x=1:0.1:3;|

ADehrikh “x=1:0.1:3;”" 375, IHZAE8 “Alt-D” , WA T AP IC SR h .

RIH: KB, filfnx=1:0.1:3; |

(2) BIEIFFRINIZ 1A T
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FEGSORE FHASE I SCAR A T, BN MATLAB 4, R JEHDehrikd, %46
Bt “Ctrl-Enter” , BIEFEEH “Notebook” —— “Evaluate Cell” , Rt A i SCAHE ey
Lhes AR AN FIG, HAFHIZE SR, W I,
(%1 8.9 821 Gl HBITHI AL IT.
EIZIKEP% L1 N MATLAB #74:
HJehrik s “y=sin(x)” 307, A A8 “Ctrl-Enter” , WESEIFIZITHARIG, &
ZN U

y=sin(x)

y:

Columns 1 through 7

0.8415 0.8912 0.9320 0.9636 0.9854 0.9975 0.9996
Columns 8 through 14

0.9917 0.9738 0.9463 0.9093 0.8632 0.8085 0.7457
Columns 15 through 21

0.6755 0.5985 0.5155 0.4274 0.3350 0.2392 0.1411

T8 i) “x” [I{E K B MATLAB 1 TAEA%R], M-book X141 MATLAB iy
A0 L E A TAE A, WRAEM S “y=sin(x)” JaIN"5, WA H 9 BoRIs 17 45

>

e

2. BEIVIMENETT

B A BWIER TG 1) 7 172 56 SCATE 2 MATLAB i 4 B8 CA7AE [ A TR T DG
bR, R J51EFE 2 5 “ Notebook ”——* Define Autolnit Cell”, 3% 7 ¥ SCATE L MATLAB
A ates B 322 Al Autolnit #%1X,

3. Hjud

B e Tk

(1) ¥ 247 XA TE X MATLAB fir 4 HGhRE T, SR 5% £ 5. “ Notebook ”——* Define
Input Cell” ¢ “Notebook” —— “Define Autolnit Cell”

(2) ¥ ZAT ML L ICE H SR IC RN B, SRS IEFER . “Notebook” —
— “Group Cells” , HuAER T 45— AL Ao B el
[ %1 8.9 2] G Hocdl.
7 M-book ¥ A\ LL R SUAR:

FH: RERHE, HlW: x=1:0.1:3;
y=sin(x)
B IETZ B

plot(x,y)

ERFTE W SCARIT, SR “Notebook” —— “Group Cells” G 5§41 40 R -
A CUE BIEI R IcdA S, e IE SRR BFISCAR N AR BT )G

FIH: RAEREE, FlIH: x=1:0.1:3;
y=sin(x)

plot(x,y)

i H IE X«
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4. FH BT

i oot MATLAB s 40R, Witdid . BB .
(%1 8.9 2] izfrHiocdl, EHEHHHIC.

W ponA ARk, %41EH “Cul-Enter” , b ILETH Hocn R

ey y BUEREE, i Rocth i “17 b, A RLCALRIs AT A R AR R
oA .

FIA: RERME, Fim: x=1:0.1:3;
y=sin(x)
plot(x,y)
y =
Columns 1 through 7
0.8415 0.8912 0.9320 0.9636 0.9854 0.9975 0.9996
Columns 8 through 14
0.9917 0.9738 0.9463 0.9093 0.8632 0.8085 0.7457
Columns 15 through 21
0.6755 0.5985 0.5155 0.4274 0.3350 0.2392 0.1411

i H IE X3 -

5. itEK

(4] 8.101 {4 FH U155 IX SEIL 73 SC 4584

7E Word SCRYHEI AW NPT A A, EFEEH “Notebook” > “Define Calc Zone” , ¥
P SUAE SCATHEIX, B 5RF; ARG ER Y, FHERSER “Notebook” > “Define
Input Cell”, RFFE 7 & SCHRIAIRTG; JObnsEvh 8 X iy, fas bR A 1% £ 51 “ Notebook ”
- “Evaluate Calc Zone” , £ %iH #.IC,

FEFP3MT: AEVHS DO, AR oo <07 B T WRRETH X
Fe.
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1. If.. .else...end 4544
Bl: H If...else...end 23 L& RRI 2 AE RGN, B Py M. ALK
x=100*rand(1);
it x>=90
score="4f"
elseif x>=80
score="R"
elseif x>=70
score="H
elseif x>=60
score="F&"
else

score=" A K"

end
score =

T

6. BUH & 8Tt
U 8 SCRTT I 760, JEHE 8 BTG, ARG IEH 52 5 “ Notebook ” ——“Undefine Cells” ,
AR E T oo IHE “Al-U” #2258, WHZ S AR “Normal” #2017 S04,

1. TERERPIEEN

T G e SO Bl A T 1 PR AR R R LSO S 2 S A, ORAIE ST N O 1 — 3K
Pk, FTELH “clear” A E %SO A — H B WTER TG

2. #A M-book 3T HIIBAT

K “Notebook” —— “Evaluate M-book” sZ12 1734~ M-book (1, BRI SCRYH BT f
NG E] MATLAB L1817,

3. HayH BT R

BEE 75 IR “Notebook” —— “Notebook Options...” , NIHILanE 8.5 By
IR TAE o

(1) s 2ol g a5 il

K 8.5 H11) “Numeric Format” JEIiA%H, ALK& il
o e (A% o, 384T 8 Ff: “Short” « “Long” « “Hex” || [short =
“Bank” « “Plus” . “Shorte” . “Rational” . ?EZ;ZZH

(2) i Al 1w FR) =S AT 42
lg] 85 %%Xﬁiﬁﬂiqﬂﬁ@ “LOOSC” 22” “CompaCt” $ﬁb§ _Flég;}jegplzizies in M-book |

HL R A 36 S50 76 2 W (1 1 7 lae 16-Cotor Figures
Units IInches LI
(3) EBRIIRAZE ] pias [+
Height |[3.5

“Embed Figures in M-book ” 5 A i HI R R & Far A\
TCH R 22 Pl iy 2 2 15 7] M-book U Hi &I . [¢ jsrep eveluating on error

Cancel |

(4) RN/ & 8.5 Notebook Options XiEHE
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L XTE 8.5 ) “Figure Options” HEH I =M= H “Units” « “Width” . “Height”
FIcE, AR AR KN, “Units” 45 —=ANi%X0: Inches. Centimeters fll Points.

(5) RN BB RIFT B4 A6

(6) N EIE R 5t

FEERIANTEDL T, IEH A Word FIEITEL st v “K/H” EI’J

QIR TR EE L “ /87 55, nERECLR AP i

» J]JF “Notebook Options” XJiHHE, K “Embed Figures in M—book” SEHER T “it
7 RE, Bl “OK” fedl, ARG RS TR R IT

= {E MATLAB & & 1, BTN 2

[ 8.111 23] =4k peaks pRELEIE

RS “Notebook” —— “Notebook Options , ¥ “Width” Fl “Height” #W &
K2, HIANMWFICA, JEH “BEvaluate M-book” iy 4 ia T@ZIZ'—(, ME M-book H /xR
g]ﬂ:é:

22214l peaks BRE = 4EIRIEI X,y , z]=peaks;
mesh(x,y,z)

4. BIGHEHRIZIT
Notebook $& i S IRIAIEATHICH AN &, SETEIE T [
tebook LR TR IEAT LI 5
BRI IBAT RN IG, RJGIEFEE “Notebook ”

—— “Evaluate Loop” , #issHILMIE 8.6 Fronfixt Loop Count: 0

iﬁﬂio Stop After: IlO
Leop Speed:  Slower | Fasterl

5. kR M-book STFTA I L T

R A BB S N race | Qlose |
s, AT LAERESE R “Notebook” —— “Purge o
Selected output Cells”, JUI2x I} 546 o1 14 57 4 i 4 TG 8.6 fEFIBATXIRIE
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