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MATLAB J& — NS EA 245 K I BUE A 07 B, EAEBETE R R A2 L, A HRR
—WRI. FHb, TIRERME T RZAFTRER TR (Toolbox), &AM T AR H T
Wik, XERIN T 5. SIMULINK A2 7, ™R T Math Works ff1H] H 2
B, 2R E AL S 5 R, FP EATFE LR E RfimL, RFERIEEIRT
Ihe, whAER S bl & B0 B AR,

APBAGSHEIAE, B 1 #5930 SIMULINK A, 5 2 &9 WK
MATLAB/SIMULINK [ 345 22 40 P ) — SE R A R B, s 3y 2 oA 9 . AT 152 23 A
2 RS REFMEIHEAEREHRAE. EEIFFEEFER, FAR, 8E
AN LA R 4 o B R, 1045 STV A MATLAB/SIMULINK SR fiff R4 i T % 1a) #
EEFEAABTIRE —Lail, REEHEREKNEE,

A AR 14 3, BARWF:

% 1 F Ui MATLAB/SIMULINK ({8iZ25hfe, il B AR GRS 0 5 LRy
P, A4 MATLAB REEARM N, 1EA 215 AR,

% 1 #6404 SIMULINK 45, 5% 2~6 #.

55 2 T8 SIMULINK PEfE A%, HRiBEFVHETHEE, MEEX SIMULINK
SEBI B . B2 3 AR EEERE YR, A48 SIMULINK FIf# A k.

453 it B Ui WI{E A SIMULINK S AR TS ity — LB A )5 i3

% 4 TP PITE SIMULINK P85 07 R 4 Rt i B B SHE L W
fal A SIMULINK 3¢ 5.8 MATLAB fin 2 %& 1, JFeREHAT, IF BiHe A FREAE
%o LLAASTE SIMULINK PR 2 th A LA K P iy s A 6 T R R 4. ‘

%5 5 B A AT {8 A SIMULINK 32419 Masking ThAg, 7] LA H & XHEH (block)E T &
4t (subsystem), 8 AT L7 A= 35 (5% 15 HE RN 7 B AL B #R (icon) »

% 6 Tt SIMULINK A2 i (block library) ) Zhak, Fx A & 4 —AMSiHu Al
AIRE XA BRIV, AL AYEH]. AT THEFREAN T M SIMULINK (1153 1M 5 &
EEM

2 W AERIRGR, OFEE 714 %,

97 WARUARM RS AE, UL E MATLAB/SIMULINK #8i, #Hsh4&
RAMBCEFERL.

55 8 LI RGN, A BRI .

90 FWULHIIARM N L, BEANER. KBS RN, AR RS0
PREEHI G IA

5510 Bl B Al AR U RGeS PO IR AR (ERPRAMERY), B & PID #8085 AT
JE MR, HA R TR A R A i 5 -8 A M AR

511 FEUPRAD I, NS AR E R WIS SRt — e
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12 ERER A EBEHRLE, NEREHE IR RERE. MRS, Ut

W13 E LIS HI RS T RM TR — R T R ) TR——LTI Viewer, BAHKE
ALAE R A, E TR ARG K i TR

% 14 =S EI RS T R —F TR TR A% s 48 59 TR ——SISO
Design Tool, [RIFEEA EBMMHTE, HEREMLRTHE.

MATLAB/SIMULINK 7E&RIU 2R bl B, Pk, i, B TRESE TRY
FH, #AERAENA.

e i it A

AFEF T AT T MATLAB 4.x, 5x. 6.x/Simulink 1.2¢c, 2.x\ 3.x. 4x b, RFHHE
WS WBPHEENA, FHiL I RH#AT:

1. %% http://www.wenyuan.com.cn, £ A BRIACHR:, THERILHIFERF.

2. EWHENESE LB ANEX, HRFBREOARESF. Flmel 2 E RN

c:\matexamp, NI HA C:\md matexamp.

%F MATLAB Ver. 4.2/Simulink 1.2c &%t, MHATEL FH#4E:

3. BVEEIFEFF Y startupd.m HE ] MATLAB HX F.

4. ¥ c:\matlab H 3% T startup4.m 5 %4 startup.m.

%tF MATLAB Ver. 5.x/Simulink 2.x R&%t, WHAT LT #4E:

5. BVEBIFERFH ) startups.m & %] MATLAB\toolbox\local H3X T .

6. K c:\matlab\toolbox\local H 3 T startup5.m 5444 startup.m.

7. BB TA .m FEF(startupd.m., startupS.m FRAM)E F 2 5E L ) matexamp H

xF.
8. ®EHE3) MATLAB, {#rJ# MATLAB 4 % Il(Command Window) U 1Tifs]
.

%IF MATLAB Ver. 6.x/Simulink 4.x &%Zt, W4T LA FE1E:

9. HEWAMUHIRERF(m. md)EH%] MATLAB %% HxX\work F, BiafE
MATLAB 4 & O HATIEHIFEF

HTFEERFER, PPERSE SHEREAAETEZL, HEEANFHIFRIE.
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3.9 BB I ..ovnneisemmscmsisssins 49
3.10 SBBEYERRITEAR KA o 49
KA DU 120 5o E A ———— 50
RBE B Q555 — 50
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1.1 EHIRZEE T

—MEHI R A RE BN R BN G 5, X R E 4 A i 2 (Command) ;™ 4 i
#(Regulation) i ##(Tracking) 20 AT K . 61 RS0 2 sl . S A Em 4L
PRGN 1.1 FiR). ZAREN— PR 2 N 4% R SE(System)  SZHRE [ (Process) B3 4%
125 & (Device 5% Plant), fiif2 il 4144 WIFR A 4% il 8% (Controller) 8L # Mz 48 (Compensator), X
R PR Z b A% % 8§ (Transducer) .

SZRE >V

\4

+
4 —»O——e—> Ak

feikas [«

B 1.1 SANSE RS R E R IR E

FEHIRGARE R EAFAERBL, AT Rlor A

Fr 42l 2 45(Open-loop Control System)

B RBERAZ I BIRGUE O TSI RS, Wi skt (E S A SN
FENRERREG@E 1.2 Fiw). IFHEHRGEEH T REMmA SRR RD
&, BEAKRTIGE SRR RS, EREERTE R, B2 5T,
ARG IR AR,

¥4 il 24t (Closed-loop Control System)

B S5 N TN SRR ER AR RO R R G SO AIIME I R G, Bl S S HEE
ERAE S RANRIEE 1.1 FiR). REEZ—ANAGL rE, 5814
EAFTRA y 5 S HURJE (—R 5 RAH), MAEIRERS e, HHIa KGR
ZESkE, PESSES v RN ZIERE B RAEIRE, XFEREREIRIN RS
75 (Noise) S Tt (Disturbance)tf RZT AR, % HH 747 b 3k B8 (F3) i (M. A
R RER A RA A, FERGERARE HENER, HRENE
RS R R KA . ~

r u 3
o s | mpww |

' o

1.2 FFMEH RGEMIER



2 w2kt 5 A

1.2 MATLAB/SIMULINK f5j4%

i ZE4H, MATLAB 3B TSN H b CSdew 58, nJijieREgtt ik
KMNEB RGN E S EA K T R . MATLAB /& MATrix LABoratory 4 5.7
M5, hEEam, HIERMRIENRZEER, BYIRAN T RREHEABR T A N H
jea] R ] A R AT K. 1] Laboratory S5 T MATLAB 7E#H KA AW ST A it i)
AEST.

MATLAB [ 7 —4e )y B R ESh, 5t —LeRpik it B skt ek 7 & 11 TR A
(—%.m XHMRE), —SHHARTREMNT:

Control System T EA4f: #HIRZE 4. wot S5 LR,

Signal Processing T HAH: HFES 4. P THAE.

Robust Control TEA: BEEHIRSE ST, it SHIE TR,
System Identification T EAH: FRAIH RGO BCEAAR R R X TR,
Neural Network T HA: KMEME o, &t 5HE T EMH.

Fuzzy Logic T ERAH: BMIZE RIS E TR,

Image Processing T HAH: MBRAH, /H TR

Symbolic Math T H4f: fF5EZH THH.

Nonlinear Control T H4H: AFLMEHHIRG M. it SUE TRM.
Optimization T HAH: RARELLME S ARL M in) BB £E v] REAR () T HAH .
Wavelet T HAH: DIRESRAHMGE S HE T, K4 T HEH.

Partial Differential T R4H: KARZ (W2 /7 F2(PDE) A & T _HA4H .

4, 4 QFT.LMI.Model Predictive. Statistics. Spline. z -Analysis and Synthesis.
Fregency Domain System Identification #1 Financial 2 T B4 .

SIMULINK 4 MATLAB 24t T —4> T A (Toolbox). fE&ITJLEF, Ja kWi
SIMULINK 2 B¢A SE AR TN SRR RS sh&RE LR N Z K
s, BXRFEMEAEEE RS, flRESER R, HENRSAERESNREEL, R
Gr b RES 2 2 KA E () (Multirate), AR ) RGEFES UAF KRR A SRK.

LRI R — N RE D AERRG MU 82 TR R R, B —FiE S @@l
CHETREFIRS, XFrXBE%RM X3 . @A H, SIMULINK #4E AL
F F* 57 i (Graphical User Interface, GUI), X %7 & O+ i A Bl br#E30(Click-and-Drag) il i
BOMBGHEHERTIFEQIE R, mFEHBAR LR EE—HFAS . L 1.3 fir
SRS AT RSB HI R G R B, SREXERAT B B\ (0 % HH

1
o —o—fGO}—fom}1—

2% ZEKE

1.3 BiIRIREHRSE



F1%F it 3

H

10s+1 400
Gl)==—— » GO=T"0%

R CIESHEMARS, B 5o KEUA M £i% ki $(Transfer Function), I z F#t
Skt E U RIER, FUES FREAFT Y, BERIAHERE K G AR E
ol . A AN B OIS, RUERER —eplipi . ] IS B LN MATLAB
AR RS, 7 LeFA) @ ahmAmE 1.4 o, FUXH4 ml_1m {7
i, 7£ MATLAB @2 & 0T, MAFEFE ml 10 1.5 foR), EaE8wmE 1.6 Fiaiii
XA N 1 [ £ 1R

% m_1.m

% SR ERM AR 045
numi=[8 1];den1=[1 0];
num2=408;den2=[1 50 8];

% REHEE

[num,den]=series(numi,den1,num2,den2);

AR IRIEHI RS

[numc ,denc ]=cloop(num,den,-1);

R AR
t=[98:8.801:0.5];
y=step(numc ,denc,t);
)

polot(t,y)

:12°°?(m&£ﬁ?a3\q%mm.ﬁa Y

1.4 MATLAB BY{AEIEF

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

>> ml_l|

E 1.5 /23) MATLAB MY HIERF

HeJa#i Lk SIMULINK i b 2 48, WA 76 SIMULINK & D #9282 & 1.7 B e &
(OCfF44: ml_2.mdl), BT EILHER, M Scope & H AT LA Hiff i 07 L 45 (& 1.8
Fi7R)e



=4 % vkt 55 A

A B At A\ i . e £ )
T T T

14 T T T T T T
‘ \ 1
| |
1.2+ | | | ! ! ! i
« | |
| | |
208F ' | ! .
5 |
£ | - 334

0.4+ T = — = “ _—1 ==
[ .

0.2 : ~ | < ~ E

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04 0.45 0.5
fisk ) /%

& 1.6 MATLAB {7 EL#2 5 RO BT BR 56\ lia [z (=]

3 'fﬁum []
Clock o] pace
Scope
T 10s+1 400
controller plant i e
mi1_2m

B 1.7 ZESIMULINK hEr{iEiEsR

@B OPL ABE BA S

1.8 SIMULINK (FEAIER
PLBOX 3 R, ATLAE HISH 2 MRS 3 FhOvALL S | ROk ER L, B3 My



F1EF it 5

EAE AR T T S EE S 2 MOk 48 £, 5L bAE SIMULINK B 5 i) —sar &
T LR [F] 3 MATLAB & H9, ) #26] TH A8 (Control Toolbox)ak I Ath T H#8 A i
DhfetERt—L 04, Pril SIMULINK 7E47 A2 M R g7y i pede ft st H 7 @ TR 57

SIMULINK. 7EfH _E43 AN T : R s LB RS RL ) 0 fr . Rl E 262 )
W 5 L— MR (Model) Bz ] i H LART G Gf (A RY, 5 )5 300 35 eR 25025 o0 Bt AR,
PAMER R AR . FL BIXPREF 2 R, FIHEETIA B S SosR, S
RHEEKISHME, AN, LA 36 R G 7 P GE A% .

HFGE SO BERL S , 7] LA{E SIMULINK & H_E #935€ #.(Menu) 257 BT A OB RY,
¥ R4t MATLAB @& LT, MAMLS L ATEMP RS . SIMULINK #2458 K
Both TRAFEAFMEEEEN, Hdf RE% 4 TR linmod iy 4) & 34k F (52
D) LHE trim #74). IEAEVTE A0 LLH Scopes XY Graph sl Al AE B sk W 82 45 B
ghR, (AR LU BAEEE] MATLAB & O, R Hdk T — 2 .

1.3 &R 4% F X

SIMULINK 5 MATLAB B4 i Fl# REHEE T K (AT S % MATLAB I/ #589). BT
BARBRERE, FRHENAREREERERE L, SUEHELESEATTREmE. A
T SIMULINK $ATEREGBE, ] LUEHIAE LRI LR S (B Pentium 4),
YERGe Al & i Windows 95, 98, 2000. Windows Millenium 5§ Windows NT, Compagq
Alpha, Linus, SGI #l Sun Solaris %% .

1.4 MATLAB RIEARFER X

1.4.1 EXKIBE

FEFFRE & MATLAB B A RS EZ I EAE X, PrE(Scalar) ¥k 1x1 B iR FE
HE, B (Vector) T K& 1 58k 1 TSR . 48 MATLAB H %6 B 508 oA i
BEA:

o EMYURHTIES(ESE.

o EFEIGE IR A A BE S ()M .

o fEHISS(G)RBARIMFEIT (Row) B 45 3

i nfE MATLAB @4 & O, i

» A=[1 2 3;4 5 6;7 8 9]

GEEE SoF
A =

2 3
5
8

S =
[



6 4 Rkt 55 A

MATLAB & 1F 5 4 %dE, DUERFPunRHBZE 4, BIRpaEH L)
MBI, HPISEH MATLAB 34 h 1. BAMEMEERT BEELERERBA, Flin
A

» A=[1 2 3
4 5 6
7. 8 9]

FEPE R AT om SCEFEEN, Bl FRR gen mtr.m I3/, HABAE 3T
A (Text)FdE, 4n:

A=[1 2 3
456

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

£ MATLAB &% K, fiA:

» gen _mtr

T2 7= A B B A
HEFE N I G I AT MATLAB ik X (Expression), ii0:

» x=[-1.5 sqrt (322+472) (1+2+3)/4*5]

BB RA:

x = =1.5000 5.0000 7.5000

HorpdERE x WS 1 NSRS x(1), B2 NIGHEM x(2), WUHEHE, HlinkA:

» x(1)
ans =
-1.5000
» x(3)
ans =
7.5000

WL BRI N TR, ik

» x(5)=x(2)"2;
» X
X =

-1.5000 5.0000 7.5000 0 25.0000

R, RE X xRt AhiRE N 0.
HEh, FEEEEEREM AT LA, BlindiA

» p=[10 11 12];
» B=[A;p]
B =

o~ s
=
- oo N
(=
N\OG\W



F1%F it 7

ML ER A REEE, FELL i =sqrt(-1))3k j RaiEs, Flim:

» z=l+sqgrt(3) *i;

] AR R AR R R, il

» w=2*exp (i*pi/3)
w=
1,0 # 373214

F4h, WA AE AN RO, Tk

» C=[1 2;3 4]+i*[5 6;7 8]
C =
1.0000 + 5.0000i 2.0000 + 6.0000i
3.0000 + 7.0000i 4.0000 + 8.0000i

17

» C=[1+51i 2+6i;3+7i 4+8i];
FEAEE I THI /N T B 2 3 A PR iE SO — 2P 3 .
1. MATLAB Fixx

MATLAB 2 —#fRERXET, ¥4 MATLAB 217 il & U Rk IR L iH 5L,
2 B[P W B

variable=expression;

B A

expression;

R expression J5 BHEH 73 5(), WERRLSMHIREXNSERA R K. Hilw.

» 99999/9 % 99999/9 ARk
ans =
1A

» M=1%2%3%4%*5 $ moAAREL, 1*2*3%4*5 RRLR

' 120

BAR & m fFAE(E N 120 MRAREXKRKKUETATEA TR, 308 TP T {#
W EMTRERIEAN, "E— ﬁl’:FJ SR E “...” , P4% carriage return(#17)8E, Ein]
fEF 474N, Hilin:

» n=1,1-2.2+%3.3-4.4+45.5. ..
-6.6+7.7-8.8+9.9

: 5 5000

MATLAB (288 2H KNS XK, sl 2, 4 F a %T\HE&E{E@WW MATLAB
%#H’J&ﬁwuncugn)ﬁmw, inv(d) 2 KHEBE A [OUHERE, T INV(A) IR R
MATLAB & X 1R E AR .

MATLAB F28 B sl bR B R S0 L7 BT 46, BN EAEIE R a7 BF ey, JLmar
TR0, BEAHR 19 /n\iﬂfmﬁﬁﬁ, i tn moon 9. m3n2p4q5. g5 1 %%.

—
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2 MR A2 AL B BB A MATLAB [ T{E[X (Workspace)™', & T #2H TAEX
A5 B 4 FR, AT LAZE MATLAB @& % Kb, A

» who

Your variables are:

A Cc m o) X
B ans n w z

) SRS T VA M B R AR R N R, AT

» whos
Name Size Bytes Class
A 3x3 72 double array
B 4x3 96 double array
c 2x2 64 double array (complex)
ans 1x1 8 double array
m 1x1 8 double array
n 1x1 8 double array
P 123 24 double array
w 1l 16 double array (complex)
X 1x5 40 double array
z Ix1 16 double array (complex)
Grand total is 38 elements using 352 bytes
2. HdEX

A AEH] format iy 4> 55 Sk H A 3, S SR R S5 PN G 3R A Ok 8 B (integer) 6 7Y, U
R A A P kA SR O BT, (B IR A R, WK LSRR R,
A% SCERME ) short, AR N MR Y 4 AECR AR, Bl

» x=[34/3 0.000012345]
x:
11,3333 0.0000
» format short e
x:
1.1333e+001 1.2345e-005
» format long
x=
11.33333333333334 0.00001234500000
» format long e
x=
1.133333333333334e+001 1.234500000000000e-005
» format bank
x=
11.33 0.00
» format hex
x=
4026aaaaaaaaaaab 3ee9e3abel6fc70d
» format +
x:
e

1.4.2 ZHRAE

MATLAB 5.0 WRAEECHE 454477 Th $ {3t 2 4 B0 2 i B8 R 7<i5, 4 zeros, ones. rand Fil
randn SFERREF A I AN B AR R RO EE, Bilan.

» ones(2;2,2)



#1% it 9

i 1

1 e
ans(:,:,2) =

1 1

i 1

ERAATE 2-by-2-by-2 HIMER, LA 2x2x2=8 PILE.
T XA T 2K magic BREUITFAER 3x3 BrAERE, UL perms BRI EUET AR IHEF SR B
BHY|MEME. T

p=perms (1:4)

B 41=24 FpiY [123 4] HFIAR, Bl

» p=perms (1:3)
P =

HNRFREWNDW
NHEWHEWN
W WNN =

1 magic(n)B& ¥CK ™k nxn MFERE, HATRE. FlREEN A% LIRS,
pitn:

» x=magic (4)
x=

16 2 3 13
5 11 10 8
9 7 6 12
4 14 15 1

PAT IR, KA M R R =45 KRGFME 24 DAFES R4 E K magic
. size(M)"]1§ 3x3x24,

p=perms (1:4);
x=magic (3);
M=zeros (3, 3,24);

For k=1:24
M(:,:,k)=x(p(k,:),:);
End

Cell ¥4 2 L YR, (HITUHZ h BB, Filn:

» x=cells(4,1);

» for n=1:4
x{n}=magic(n) ;

» end

» x

x =
[ 1]
[2x2 double]
[3x3 double]
[4x4 double]

» x{1}

ans =
1



