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(4% BE Al A — el R Y S A i

MATLAB H ¥ £ 4 N8 2, oz —pt@&nl IZEAE I R sp F e a8 B ox e e a5l T
2 HAN T ENLG AR RS E B, 0 CHAT Java). X EIRE £ MATLAB $5:5k I3 R 75 J5 i A\ 3 i
d, BT R BATEERT LA X A7 2 AR H SR A R, B nsRSF 7R, AT DAAR
A Z RN, WaskFERS TR W TS REEEANE, RZEmA—FH a4 ——MATLAB
2 SE O TAE .

TN H MATLAB, 01 N = ANEARER:

o WIIHIRY S MATLAB B4 f4# ] MATLAB T B (O ERH RN .

o WY fift5 AT B AR R i) AH DG B R

o WA E A B IR T R —— SRR R 1 1) R

KEFEBEH/THEADER: %3] —ILAR N MATLAB M. tFENL GRS —HIE4, &



THEHPATIZ SR I, B2 SE R E AR 55 . AA3KREH] MATLAB (S8 ThBEREAT BOR TS, DAY
DR o

B LI IR, R RER BT T AR S TH A R BT TR OR AR DR A A2 2% (X ) 2 M TR
BBEMEE MATLAB (4N, B S 2 BT PR A A O T RAE, B RO BRI A B
BeAgihid, W LURIEZ K E H] MATLAB TAE3 5.

AT HARE, BdH LRl BIAEIRIFR e B it ARG, B 525111
RN, R IBET AT o SRR 20T T fif MATLAB (RIg 4T WL R E 2. B AT TR 1
FATN 2 Je, whAT LALE AR5 2 %A MATLAB $2 (I35 B SCPF i AR 2 AR DI RE 1 KA BY T ok
S BRSSO TR A ) B S R DU S — N MATLAB S 1fi -

1.1 {¥/ MATLAB

TEHACAETF BN L2235 T MATLAB, BUEERS U W — AT LA A MATLAB M %%, AT
B MATLAB £GHT AR (R2018b fi)

F M\ Windows f23 5, i A7 Windows 5 ) MATLAB El#5. M UNIX J35h, #EElE RS
M2~ FF 5 i\ matlab. M macOS JE3h, EHTHF XINEPFTHF—> X-&u % 1), 2R I5 EIRR 5
A matlab. MATLAB £ [ 47 FF 5 Wi & 1-1 froR « BLE FATTFE 20 10 - 5 % 112 Command Window,
BRI SR R A >> e Horh . R R4 £ 78 MATLAB IE7E 255 6y 4 0] LLZEAT AT I 458 DLt R 5 =X
B H:

o il MATLAB S HA7_E A xR FIHE) .

e 7t Command Window " IHE7RFF /G %N quit B exit, #A)51% Enter .

MATLAB 7 J& ZhI5 23 1 #h #7E F A ¥ Document Folder (S04 SC2ES2)H 61 82— AN 44 5 MATLAB 1)
S EXARFEIEE T E, FONE B TAE /. N Command Window /A7 (1 FTH 7R VG #R K
(RAFAEZ A e b . BUEWZE MATLAB ] Command Window HiE47 56 . A B, K ukri 3
Command Window F17E & 8 Bl W AL 7= A7 B o LLIGE Command Window .

4 MATLAB R2018b - academic use - a X

<% D138 1 » ¢ » Users » DTval » Documents » MATLAS »
Curent Folder ®

7 MName- fa;»|
B | Examples

Command History ®
3 e
B About Favorite Commands
Ca  Clear Varlables & Commands

&l
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111 EAR

T AEEAR, Bx Bt H A AR S MATLAB 2 5 g (EfiHE 5o 0 T FRATSRBO A8 F AR A
THMBE LK, B HRDE,
FESRIRFF>>JG N 243, SRJ5 1% Enter #, 7E6417 H 275 N<Enter>:

>> 2+3 <Enter>
e RAEMNGEA 2T ERXMEL T, FRERE 5. Hikik:

>> 3-2 <Enter>
>> 2*3 <Enter>
>> 1/2 <Enter>
>> 2° <Enter>

>> 2\11 <Enter>

XF(/QMRNB)SHEFRER? RAER S AN EES? e RE. BRiEfET.
REHLRR SRR SADL, T RELAN; BN WA HNERE S.S. ZEHEERT 112,
PUAES N LL R i 4

>> 2.*3 <Enter>
>> 1./2 <Enter>
>> 2.73 <Enter>

TE*. SRCRIETTE 20 3 — DA A, BASMURIEHIMER, FOvIZ BIge:. Bkl 24t
Xof B — B AT IR (FE 5 A BT B B IR R R A A 75 R R )
T B R AN i AT I e R
o A EIRRFF>ATIR N T
e {E4% Enter 8 2 17, ] LAZH-A {8 A Backspace i\ 72 J7 M8\ 45 77 1§ FH Del 4 PLgw#H MATLAB
4. XANE H IR AR i AT I
o AL A U7 BN T U7 MR R CRgR ) N Ay 2 . 10154% Enter BT A A (I T
HHAT ).
e MATLAB A —/MSEH4mfHYige, FrA% 68 A Fl(smart recall), R 75 E 4 AN ZEH B a2 HFHTL
ANERF B, FNFERF 2%, R)aiR U7, BT LA EERAT LA 25 IR AR I a4 .
MATLAB £ 4 4bEE 0/1 £ 1/02 BRI . R URFEE T SR Floo, 8RR G ER,
NP5 Inf(infinity 15 5)RIA . 31X 13+ Inf F1 29/Inf.
AN RE LB B PR & NaN, iX /2 Not-a-Number 455 . 30 0/0 (1T 15 RIXFER A %

112 TE

WAL R ERE, PATEERNERIZHE . BAMA M (EREARE TR AER])a=2. MATLAB
A AT ROZ U T BTz

>> a = 2 <Enter>

a AR . XFRAEAPHEE 2 TR R o(QER, EEPITIZEN) G2 ER). A A
WH a=a+7, RFEHK TR a=a*10. R2INFE a FIREED? AR TNFEEZ 90 TE?
BAER NG A -

>> b = 3; <Enter>

75 R RHLE b ERIEIR . SR, b 3R T HUE 3, ATCLBE AT 5K b B E b HIH:




>> b <Enter>

FAEMEAEIR T 25 x Ay IUEE B R A LME—FiE A PR x 5 y AR TR =28 2.
S IRAE A 1) — e 7 5«

2; y = 3; <Enter>
x + y <Enter>

HER LIS, B 7HIUTIEZRRFEARIZEZSN, 25808 5) 70 B 2 A fr 28] LUK
TR —AT .

1.1.3 HFRHE

T RETE R BT S8R R B 00 H B2 iR 20, MATLAB A #56 6) B. 1 2R 8, 40 sin . cos i log (6
HNERRE) . T2 PRI C.
o 4 sqrt(pi) R Vn o BENIZAE 1.7725. W, BT pi & MATLAB fIA£ N EHRHZ —,
At MATLAB %11& pi A1
o U sin(x) (1 = A1 R BTN S B x IR o A B2 R DL /180 T LASS RSN 45 4, {1l MATLAB
THE sin(90°). & R M iZ&Z& 1(sin(90* pi/180)).
o 7 MATLAB 1, H exp(x)iH5IREREL o 1EHEILKRAE e 71 1/e(2.7183 F10.3679).
BT MATLAB WA KE 4 pi 8L sin X PN E R, 5% DR A E SRR 4. o
RRKBE, BEREANEL XN E RAE T . XA A] LL2S$) 3R T

>> pi = 4 <Enter>
>> sqgrt (pi) <Enter>
>> whos <Enter>

>> clear pi <Enter>
>> whos <Enter>

>> sqgrt (pi) <Enter>
>> clear <Enter>

>> whos <Enter>

R, BMPAT clear A4 2iE R TAEX A AT J& 348 i (AR X ST A2 78 e 24T B8 U R
BRAR R, 2 BRI ST AT 3K Workspace THIHR); >>clear pi R &iE B4R & pi. #A)igid, wf e
T XN E R A, ST e R R | AT whos #54, AT LATRE 4T TAEX R AR E
WA G . BT BB — %A pi=4, SR ERSAE pi FREHEX: — D 1x1 1
XS FE R B . IR B RAEIR T pi BUER, SiEIE T XM,

1.1.4 EREMaS
MATLAB & K& 138 H B % 560K date 1 calendar B3 & WA YL 4, W cle(clear command

window 44 5), help 2 —MEH I &L T 30). BRENar & BN ZARAE T, BREOHEH 2R [A]
—AME E ), T A A T BAE A 3 A PR (i B R BRI A R A B AR X))

>> X

>> z

1.1.5 M@=

112 FHR I o f1 b 2 KA B NbRE (scalar), ‘B2 HAANEE. MATLAB 84 4b 3 H) &
(vector, JEHFNEA), XATEGELMmKRINRENCBEITE. & XA ms, HARiczEdsr) el
AR R B 1, 5 T SRR v R N B
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>> x = 0 : 10; <Enter>

FE0 FL10 Z 8 —NE S ). B SHRMMESKAZN Tk E AN, ATUEN, x
AN, e AT L SN BT R N BLT i T AR IE A S At .

>> size (x) <Enter>
WRIENI A E X x, 38R DUE (BN ) Fofh &, X eI MATLAB B)58 K IhEE. 1555

>> y = 2.% x <Enter>
>> w = y./ x <Enter>

FH

>> z= sin(x) <Enter>

HE, B—AmSTRET 2 5 x WG REMR, HENEy. BT E, 8
A y B — e R x RIS N IGER, FAENE we BTy RN ITEE x HNITGREIPIR,
PRI & wot— A 1 AN TTRMET 2 KT HE. &G, 22— sin() BTSRRI E.

Bl — 08 sin(o) BREE R, R HERMALL N

> x =0 : 0.1 : 10; <Enter>

>> y = sin(x); <Enter>
>> plot(x,y), grid <Enter>

X 8 2 A — AN S R B R (L 1-2) 0 B ) 1-2 i sin(e) BB S, R
L FH A0 ARG B 5 i AR 1 R S — AT
>> plot(x,y,’-rs’,’LineWidth’,2,’MarkerEdgeColor’,’k’,"MarkerSize’,5),grid<Enter>

>> xlabel(’ x '), ylabel(’ sin(x) ’) <Enter>
>> whitebg(’y’) <Enter>

A LA B Command Window BEUE & I BT, XS EATTTERE . Windows T Hi32 5
TEPFRE 13 #SAT LA o
;

0.8F

06

041

K12 EfgE D

EE, LRS- NaeTESEA 3 M UE. 33 AT DR T AP E S 0T,
6] B AR I G . IR EDY 0.1, RATHAH K THENE. &5 NS TIE SRR



grid My 4, AN T4 BRI MRS 5o

B 1.2 ) plot L, XA RECE T L HRET. X BEER T 4 MET. TRy FR—4
5, HEHA s, RRHAT OSSR EZME D RIS, XS 7E R 7 i ok,
RRERINE 2, FRCHILLRBEK), KN 5. SFRiCFT S plot #4515 ) ok o 28 (R 5
. X R SR Hopl s 2 nT LU EGUE M Editor BE(T, %488 0T LAAE EIME T B A Bdit Ry 3E
PR A AP R R R O T B G g T AR PR,

WMRANE R EZ M 2 AW, G179, K sin(x) R sin2*x) BI AT,

I 2 AE [ — 58 S — TRtan(x) R G . R RILZEGAS AR 5. 8 7 E A
Mepg Er, BT LUME ] axis([0 10 —10 10])fr 4 etz &, .

>> x 1:0.1:10; <Enter>
>> 7z tan(x); <Enter>
>> plot(x,z),axis ([0 10 -10 10]) <Enter>

{8 DA i 2 2 R A A 40 R ) o5 — Moy K

>> ezplot ('tan(x)’) <Enter>

1t ezplot iy &, M %E tan(x)W RG] SR ET, A, 1 ezplot H1, x FERINIUE G HIA 2
0~10,

tab F 3 #h44& Command Window 1 — AN F I gm#RE1%: i\ MATLAB & F-H Sk B ULA 75
SRJE T Tab B8, IR ZAFOEME—), Eo BN RS ARME—, 5 K% Tab B A UG F
FrA T Refdr 2o E S AT RN ta, SRJ54% Tab BEMIX .

1.1.6 ZMHEHE

etk Iy FEAAE TREAELE M h AR B B, R — AN SRAR T AN SL 7 T A TR] SR s £

x+2y=4
2x—y=3
XA PRI R T
FERE . BN DUR A (U SN ) -
>> a = [1 2; 2 -1]; <Enter >
>> b = [4; 3]; <Enter >
>> x = a\b <Enter >
ZHELER T
x =
2
1

BN, x=2,y=1
W& solve BE. %A LCLTF A& (UnsziN):

>> syms x y; [x,y] = solve(xt+2*y-4, 2*x - y-3) <Enter >
>> whos <Enter >

>> x = double(x), y=double(y) <Enter >

>> whos <Enter >

double BRECKE x A1y WAFS K R(MATLAB H ) 55— Rl 873 e 4 Dy UG 5 2020 (B -5 T 50
R BUE R BRI RY).
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FEMFN T IEAT 205 F N BT 4 (U0 SER ) LUK 56 45 2R«

4 <Enter >
3 <Enter >

>> x + 2*y % should give ans
>> 2*x - y % should give ans

% T — ML, B AILRRRIETEE ARGy, MRER(Z )G 245 2 TF K b
RATHIGBSRE I, B ARG U IR A 1)

1.1.7 HIENER

IR AR Z MATLAB $2 4 A FFER LB, B 1T 4N demo BIRT . fEfINIZm 4 J5, #BIX
Fi4:7F MATLAB Examples 4T (UL 1-3). A5 Getting Started, #47 FI| 7] fitfifi 2 {4 F ff) MATLAB
N TR 7 O RS B B AT HoAth SR8, W LASE ) 2 MATLAB F5 66 . /-1 BEA 22 1] i
— 8 SRIELER 7R A H TR A G £ . ¥ View more MATLAB examples, [1] TRz %
Animations Fl Images, %*>] MATLAB £ szl (1 RE 1, VR 70 A & FhoA T € 10 @i —Fh o7 = BRe 1
LB AWHRINE] MATLAB 1, BT Bt E MATLAB M35 . MathWorks A =448
MATLAB il SIMULINK, SZHEXFEATIFRSETT R cdt, AR TR BARRE S BAR R4t
T AR THEA

| Q Help - O X
iy e @ | bamplets x| 4 BODE0 ~
Documentation M ook ¥ uncons Search Helo i
T ——— MATLAB — Examples R20IEL
= Getting Started with MATLAB
Calagory o
MATLAB E )
Gefing Staded wih MATLAS &
Language Fundamentan a
Maremates “
Sghien i~ B - - —_
Diata impaort ana Aralyse » "y . o - ;s - oy
:““V"""*“""‘ L Matrices and Armays Array Indexing Text and a9
App Busdeg n
Advarced Softeare n MATLAS operates premarty on Viariabies i MATLAB are tysscally Wher youu are moring weh teat. MATLAS provdes a arge mumber of
Develcpmant arays and mateces. both i whale armays Piat can hokd many mmbens erciose sequences. of Characiens Aunctons hal perorm computatonal
Sarmuara L] and o part A st m @ heo- When you want i3 accesa selecied wngle quokes. tasks To call @ tunchon. encione iy
Contrel System Toolos . mernonal wTFy ofen uned for wtermeris of an @Tay Use ndewng ol arpuments n parentheses.
Doen Lve Scrgt Dpsen Live Sergt Open Live Scegpt Dpen Live Scngt
Curve Fitey Tookss
Data Acqumson, Toobar
W L
+
2-D and 3-D Plots

F 1-3  MATLAB 7 f5il {35 Bl SO

1.2 Desktop

MATLAB R2018a A M EH A HMRE, MH—RKITHFER, © 47 Documents S I G 4
A MATLAB [P SCAFJe (MR MAAFAE) o TR —IRPATHS, SCfJehi%E % H, FrLl Current Folder(4
RSO IO TARZ 2516 7E Documents SCERIE R, X ANET I SO IR BRI TAE SR, ARA7 G 11 Al
A3 AF . Command Window [ THI IS — AN T HAZ BLAAH T XA XA E . Z AL E /& C: \Users\Clara\
Documents\MATLAB . 1% A~ B 1A% 202 3 1 FH R bR F8 1 $5 W) 9 B Command Window 1E | 77 13X
— AT R E .

iEEATE i FHE — F Desktop. fEIAT I/ ISR IELEIZ AT I MATLAB FRAZ R, 1% B RRAS
#& MATLAB R2018a. 7ETNATIHIAINE =AM 44l 'eAZ: Fmgkizdl, F T Desktop fe/Mb; 5E




%41, HT4% Desktop f Rt X 4%, HIT ¢ MATLAB(LE 1-4).

.....

»
e

&l 1-4 MATLAB 2018a 1437 () 521 T 242

7t Desktop N —AT I AMAT = AM5%E . B 1-4 RS —AFRZETE S AT TR, Rk ST R 1) )2 Home
T AR A 5 R AH 5 10 T EAL %A MATLAB ) 3 B8 R o i SRR 3428 LART AR () MATLAB,
e R, X E TR IE S T MATLAB [ 5 . sh4h, B DL T & M TR 17 7 05 R
FRA ) MATLAB —Ff. SN ANFRZZ PLOTS A1 APPS. XS5tk nf LU BUARTEEH 18 17 3F 88 DL
{f /] MATLAB H T E, Bk, E41%38 7T MATLAB | T HAIT HAM S M. ks, APPS ¥R
FOVEF A E OB AR R (B APPS).

1.2.1 {£F Editor IS {THIA

P B bR AR B 45 17 9 il Home T B2 5 22 M f#) New Script G 2 A1 A) bR o X BES AT £ Desktop
HUHTHF Editor, W 1-5 Fime R T =ANF AR, Horp o B R RS2 5 Y 45 % AH BRI
EDITOR #5345, H4MH/ M52 PUBLISH F1 VIEW. VIEW FRZ7EGIE SR 48 TAEM S H A
s H AR SRR A A X T S R I S SR A — AN s R A

= LO/1G/I0LT 4102 AN -
N IOFI0SI002 190 AN -

K 1-5 (EBRAGLEFTITRY Editor, 3T LTI o 3k



A4 £ Editor EH . 7E Editor A UL T 1A

[}

% Example of one of the matrix inversion methods available in MATLAB
clear;clc

% Let us consider the following arbitrarily selected matrix:
=magic(3)

% Let us evaluate its inverse as follows:

AI = inv (A7)

% Let us check that it is an inverse:

IPredicted = A * AT

% This is the exact unitary matrix:
IM = eye (3)

h]

% The is the difference between the exact and predict unitary
% matrix:
difference = IPredicted - IM
for m = 1:3
for n = 1:3
if difference(m,n) < eps;

IPredicted(m,n) = IM(m,n);
end
end
end
IPredicted
IPredicted == IM

i

XA AL T View FR2EIE T 75 1) Run 42410 55— IRPAT IZ A I 75 2y 4412301 o R AR

A =

S W 0
o U =
NN J o

AT =
0.1472 -0.1444 0.0639
-0.0611 0.0222 0.1056
-0.0194 0.1889 -0.1028
IPredicted =
1.0000 0 -0.0000
-0.0000 1.0000 0
0.0000 0 1.0000
™M =
100
010
001
difference =
1.0e-15 *
0 0 -0.1110
-0.0278 0 0
0.0694 0 0
IPredicted =
100
010

B R 4 7552 ExAL 1omo WIERFTE AT EH N EMER T LAF 5% F G047, BN ENT 2R,
A A iy & 7 BN B A AT O R, WS T Bl 3 2R AR 1 2 ), Command Window £ i 7w 40
T




01

— ~ I o

11
11
111

IPredicted 40 4 [ 1% /& #6741 [ (Identity Matrix, IM). IPredicted %5 [/ ARG A4 [HIE AL 55155 4
FHIRAGENN . S a i IPredicted AR PG AR BEMMS IERRAS: WUR TN SZER IM JCRB 2/ T
eps = 2.2204e ~16, TPredicted FHIJCR B & MO IM X NGRS BT A ERE, T bLiZ
THEE IEFR (AT ERSM TR ZEE N, B 0<eps)e XAMGWHT W NFE: ERKELH
HEM IPredicted # R HP I FTA 2% H S IM HEFEAE B 5% H BHAT @ 85T LI, 491 1 ans i 1 2 48 45
A2 1 ).

R HHAT RIS, Desktop W1 1-6 fizn. Z A AR ExAl L.m. & HILTE Current Folder
L A IR Command History (74 77 321030 o JEROZIA QI 1 2F & Bon e TAEX A,

FIART ML, BATFER T AR KE G TR EN R EE TREMNTE] . £, 341
2% 5] — A% T MATLAB R2018a H oAt 5 R 1k (14 7~ 491

¥ Example of one of the matrix inversion methods available in MATLAB
clear;clc
§ Let us consider the following arbitrarily selected matrix:
A wmagic(3)
% Let us evaluate its inverse as follows:
AI = iavia)
% Le us check that it 15 an inverse:
IPredicted = A * A
% This is the exact UNATAIY MATILN:
IH = eye(d)
% The is the difference between the exact and predict unitary
t matrix:
differsnce = IPredicted - IM
for m = 1:3 ——
Sou mie 118 B-4-- 10/17/2012 6183 AM -
if difference(m,n) < eps; | LEear 1
Ifredicted(m,n) = IM(m,n);

1-6  ASHTER — IR BI I PAT R G A

1.2.2 #B). £%HFAE

KA P L HTML #% 302 e FAR S A S I 777 . MATLAB B4 M U RIS B
RATR|— AR, SRS E AR A A Help P85 BT TP EISC#E, 4 RATRH 3 Desktop TR
s b RS2, Help & LAt TIF. A8 S T8 MATLAB, St<3T R 1-7 Fros
e XWERT MATLAB R2018a " AT 48 2 ORI IKBA% 30 KX AN SCRERI IR Fh AT LA B R A 1) SCRY
HATRE . G R AN R RG], K E 2 E MATLAB IR EZ AR S .



i New Script 1241, 1 JF Editor(87E Command Window fiy %

F1E

51

Eu

PRGN edit, SR G0 E ).

I EDITOR ARZEALT FAESAE B AERT AL E . ¥ 6hr B T PUBLISH b, i Ar/Adt, X£&ik
PUBLISH T B A2 7E S B 1 s 7 » 7248 il Section with Title #%4H . Fl PUBLISH example # #t SECTION
TITLE. #% F3¥, ¥ DESCRIPTIVE TEXT &t A:

o0 d° o0 o° oo oe

o

This is an example to illustrate how easy it is to create a document

in the PUBLISH environment.

(1)

This is an illustration of a formula created with a LaTeX command:

€ Help
i@ [ manas <[ ¥

Documentation

= CONTENTS

* Dourertaton Hote

MATLAR

NG SANe wn MATLAY

Larguage Funasmentsls.

Loy

Graphucs,

Darta Imor and Analyss.

Programmng Serpts and Funcions
App Butdng
Agvanced Software Development
Denkiop Emwonment
Supponed Hardware

Samyinik

Control Sysem Toobos

Curve Fitng Tooker
Dlata Acguisition Toolax
D5P Sysaem Tookon

Fusry Loge Tosltos

image Procevung Toolos

Irntalabon Luermng and Actvatn

irvirurness Control Toohax

MATLAB Coder
MATLAB Compses
MATLAD Compier SDK
MATLAS Dustrinned Computing Sorver

MATLAB

The Languege of Technicsl Computing

Ml e g, i scsindeabs, werkiwds s MATLART ko analyre med disign B 4y ancl pendacts ot

worid Tha matrec based UATLAS languags is fa workd's most natursl wary 1o spress computstional mamematics. Buitin
pragihics make it sasy 1o vsuslize and gain inughis from dstn. Tha Geskicn SMATONMENnt INVILS EXPATMartation, axplomtion
and dscovery. Thase MATLAB tooks snd capabiibes ame ol ngorously ested and designad in woek iogather
MATLAS belps you Bake your e beyond T diakiop You Can run your analyses on laeper dota sets, and scake up ie
chushirs and ciouds MATUAB code Can be mbegraled wih offer nguages. enabing you & depioy aigonthms and spplabons
WiElin wiel, 0n1erpie, and produchion sysiems

Caning Grarted
Learn the basics of MATLAB

Language Fundamentals
Syrnx, operntons, date hpas, amay wdenng aed mangulabon

Mathematics

Linsar gigebro. ddlarentiston and mdegrals. Founer ransionms. and otwr mathematcs
Graphics

Tov- el the s peatn

Data Import and Analysis
Import and axport, preprocessng, vesal sepiofnston

Programming Scripts and Functions
Program fies, control Sow, edting, debugging

App Building
App deveiopment using App Designer, GUIDE. or a programmiste workdiow

POF Documentation

R2018b

[ 1-7 MATLAB fE£8 RS i) —

SR, Hdi 6 T Insert Inline Markup 4191 /1) T Inline LaTeX %4l . X 2 X T$x"2 + ™ {\pi i} $

TN A . A2 IS5 R B A T
B. X2

AT SR A

0 0 o0 0 0 O A O° O° d° P oo

o°

o

o©

This is an example to illustrate how easy it is to create a document

in the PUBLISH environment.

(1)

This is an illustration of a formula created with a LaTeX command:

$x"2+e”{\pi 1}$

(2)

This is an illustration

right of View is clicked:

Earth picture

of how you can incorporate a MATLAB script
in the document that is run when the Publish button below and to the

ISR BT 0 f B AR SCAE R I SCR 1% SCAREL clicked: 4
NEAT R — A S A, Zar S AR T UM% MATLAB 14 & 321k



load earth
image (X); colormap (map) ;
axis image

B — R A B AT View 47 R J7 ) Publish $%4  H B 88 — AN B COB ZER AR MOS0 .
TEIX AN 7R A A 1) 44 7R 2 ExamplePubl.mo M SCAF7E Current Folder L2 5, 5tk B & # %
77 . R AMEIE %R html B SCAEIE, Hp a8 NIRNE)E ) HTML SCfF . 0 iEl 1-8
F7R
@ Web Browser - ExamplePub1 —~ o *

| | Exomplepubt x [+ | Boe0

L L 3% Q # | Location: filex///C:/Users/DTval/Documents/MATLAB/htmil/ExamplePub1 html ~

Thas s an example to dlustrate how easy it 1s to create a document in the PUBLISH environment
(1) This is an illustration of a formula created with a LaTeX command
2 4o

{2) This is an iustration of how you can incorporate a MATLAB script in the document that is run when the Publish button below and 1o the night of View is clicked: Earth
picture

load sarth
image (%) ; colormap(map):
axis imsge

B 1-8  fE R AR B I S0

BRJEIEAT— 1 ATLMER] VIEW 00 () T RA B 2 Editor & HIWACE . 1R IAN, ERREFE
WK IAEONEF, BRI LT TR E ] MATLAB #EATRFAIH R P dit . 9R, 1
MATLAB 5 fill TAEPR SR 52 A AT I o AR ULIEIR, 52 W BRIA AR S50R A Bl T Wl 4 5 05
A DARE 4 s 2 H S8 MATLAB 255K

1.2.3 EHIAFHHTS

Symbolic Math Toolbox (5 %% B2 —kALw AW TR, FUTHTHSEHEM . &
1RJ7f#, WIHAE Live-Script A5G R XA TR, SRMER S EBRHK. RPN
(3R 4, Sbr b5 Work Space B8 JRIAS SO N ARARRS —#F . {H2, FH IR EHAE Desktop 1) Work
Space & [ H BRI EOW E R 2 o R HIR G20 BT — A

EE—HRpd, R T W {EH Symbolic Tools Jext —ANRECR T, SR)GH4E BT B
SefE Home L H A% A 1Y Home & 57 #.47 Live Editor B#r, FJJF—4 Live Editor (44, Live Editor &
2 W~ TE Desktop B E], G0l 1-9 Frox. i B @) i SO TR I K HE, 42 MATLAB J 4% i A\ F1J3iX
MR
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lin 1 Gl 1

« B9

% 1-9 Live Editor % I

1-10 H B ] 7R 1387~ T Symbolic Tools HEAT A4 IR o B 1-11 H 7RG 7 an il ) F
MATLAB H1 ) T HI e 78 TAE P TG B R RSB . — A2 sech® ()R, ‘B rEdRZR ML B ig
EEAEE BEEMEH. B AR RS amERA S, /)

/2 1
R N

Horb, m=n/4e RIS FEM BB P IEEE A O, LA BBk FRG], RFOEEELEDE
FIMEE AR . RN e B KRy 7 I TR RS T b, IR SRR A
AR BRI — SRR VE . AFONSRT, FTOT BSOS, KEIH AR AL, HRERRB]. B MATLAB 15 Ve
DISRIGVFZAE L, W B SO TARK S -

SymsExstmbe | 4 | -
. =]
Symbolic Tools examples: Calculus &
— In thes axample we take the derivative of o function of x o
X Define the sysbolic names to b d
syms
% Examine the function
¥l = x*n =
X Differentiate y w.r.t. =:
diff(yl, =) ans = T
I the naxl exampls we inagration a function of x (note that
xand n are still symbols becauss they were defined as such
in the previous “Run Section”]
¥2 = n*x"(n-1) ¥2 = mar! o "‘:H
int(y2,%) ans - e
MNote ihat the constant of integration was set o Zero. If you {: :I :::
need this to ba a finite constant, then you must add i 1o the
answer, for exampie, 83 follows.
syms ¢ { ¢ ifn=0
ans = ans + ¢ e+ ifngdl -—
where ¢ Is the arbitrary constant of integration.
Command Window ®

1-10 AR [ R 7455 73 7 75 45




| symsbxszmbe % | |

Symbaolic Tools: Plots of known functions I S

{
1]
B G @:

In this example we plol
y = sech?(x)
% Define the symbolic names to be used:
Syms
y = sech(x)"2
X Plot this fuction:
ezplot(y) o 4 e

where the following identity was used to help plot this function: ) N " o ' 2 5

sech(x) =1 __
Cosh(x) Jpm— ]

The next example is a plot of one of the elliptic integral functions wul
(see the text in the book on this function):

syms m naf
ezplot(ellipticK(m)) e

Note that this function is infintie (or singularjatm = 1.

Bl 1-11  STEM 403 b & il i 22 R KU1 755 20 A s 181

1.2.4 APPS

f£ EDITOR #r% /cil #.d7 APPS ﬁ* , AT LAE #) MATLAB T E ZE4F 27 () B R o 7
MathWorks HiEH R Z HAh APPS. tt4t, BRI H S APPS. Kk, 7EZE—X{k3E MATLAB
Wt ss TR, TEXIANEERZHEERZEZEAT), FHNZEETEARE @A TIETEEN
FA. WUFFRECHTEM. APPS, WREEH TIEMIBCREAAE. TRA@. 7k, JEHP R
TH%5), REEFHONE R QA A T BRI S T A SCR SR A 1 IE L& A1 F (AR5

1.2.5 MimndsiE

MATLAB &4 H ARG R B, o] PO AT i 4 magic(10) A4 BE 10 3¢ 10 14) 77 (magic
square), AT FIFIEX ML ICHIFNE —HEH. HEE AR —T. MR, — M nfen
21797, H—ATM—FI )RR n(n*+ 1)/2.

H AT LIS R L) 5 0 R FIZ5 5 2 (contour) ¥l . MATLAB 4] 77 H 85 0 & e B AN 551
W, RIE4H% 2R . contour (magic(32))2: il i I BRI A R .

MPAEEEZE LR TEOLUE 1-12), $ACLE 4 7a AR (NG, AN HIPES 8 R):

>> [x y ] = meshgrid(-8 : 0.5 : 8); <Enter>
>> r = sqgrt(x.”"2 + y.”2) + eps; <Enter>

>> z = sin(r) ./ r; <Enter>

>> mesh (z); <Enter>

surf(z) 2 1% TH G 72) W] surfe(z) 8% meshe(z) M 276 M TH T 2241 2D 45 2k K .

>> surf (z), shading flat <Enter>



& 1-12  B7EEiE

X A A A MR R 2R, AR R RS

T A B B 1-12 s SR P SR E R YR . e for 1538, #HAT A n=-3 F| n=3, KN 0.05
FIEEZ 5. B for n=-3:0.05:3 4G, Plend A 4R, XAMmEFREZENSEHZ —. AKHF)
i, for Fll end Z [A]IaF & ERE AT 121 K. pause(0.05)fr & 7E for fEFAHFI N 0.05s [ILEIR, {5
Ml FRILK I E GG 0.05s 27—, HENHILK.

>> [x y]l=meshgrid(-8:0.5:8); <Enter>

>> r=sqrt( x."2+y."2)+eps; <Enter>

>> for n=-3:0.05:3; <Enter>

>> z=sin(r.*n)./r; <Enter>

>> surf(z), view(-37, 38), axis([0,40,0,40,-4,4]1); <Enter>

>> pause (0.05) <Enter>

>> end <Enter>

A[LATE MATLAB R Z R s & F & . —For Ui ES . RS E A, Tt
T i A KW — Bt Handel RS Fl#% V408«

>> load handel <Enter>
>> sound(y,Fs) <Enter>

BT LR INEL chirp. gong. laughter. splat A1 train SRAT AN 7%, AN 51847 AL sound(y, Fs).
R MREFMER, i s
>> load earth <Enter>

>> image (X); colormap (map) <Enter>
>> axis image <Enter>

AL T4, 75 MATLAB i Nt BRTE A 55 T 3k (1 40 B
> A = [1 3 5; 2 4 6] <Enter>

FE TN —ATME SR TG, BN AQ, )ik 28 —17. SB=3M%T.
fE MATLAB " — 255 5K (R . 1 38 28— F whyCuAHAAIE? ). RJ5 2l why(2)
PI. HIANCA N f4, AT LA RISl R 15 1) MATLAB U85

>> edit why <Enter>



IR CAE DX A E, @i FRSER, B Editor & D IRE File, F ¥ Close Editor, EJT]
KMZ M. WERANOEN T — S RSB T e, ANEREZ .

T e At edit iy 2358 A4 612 2500 why.m(why @ 2 BT SO A4 FR) I MOSCPE . 223050
ik MATLAB S FIZEARREZ 5, BT LLE Cld M . 875 MATLAB MR8 Q@ fE 7 s 2
iy, SN2 %,

1.3 B

L1557 — S8 R, S BT T AnfAnE s 7 MATLAB $27 F Ja 4\ SO g iy 4 5T ) LU
MATLAB. #A1fi, RA]Aed KM L% MATLAB JoVECH — A7 i & MR Ut 1) 8, b g — o #2
MR (B BB R RS D) o MR DX FE R AR B AR N RE /7 o FEAT R, RAE B I fRIERE
(K19 5 MBS AT LR, TAE B EA R TN —E% 2 B SN 4.

1.3.1 BIIF0RANG

15 e AB 2 1) B K @ O sin(x)7E 0 B 6m Y FBl A R, Wl 1-13 Fin . Windows 855 A7 5% 47 H
A5 T A2 BT V)RR M g A . /2 o R

1

N
o

NERY;

0 2 4 6 8 i0 12 14 16 18 20

B 1-13 e *sin(x)

M MATLAB [ 6 4% File | New | Script, B0 i 3 [ T H A=) New File %4 (iZ 7] LL{E Command
Window FHiIN edit, 2RJET% A ZE4E) . 1ZEE(E S {E Bditor/Debugger 31— Untitled & 1. 7] LLF
AR — AT IE L P SR 00 %7 o BLFE, 7E Editor HvHE A JC 1R M N\ DL R 9947

x =0 : pi/20 : 6 * pi;

plot(x, exp(-0.2*x) .* sin(x), 'k'),grid

NS e — 50, FEEE —ATHIEE AN *RT R M R(R) D), Zaa A EEGRIMRE ! plot BRE RN
FIZHK R H RO ETE, DoRDO. fRE SR, o LUK SO T A R AL TR .

FTOK, K RS TRE CEBUER B ARG AR F A RIRS T8 DRI —ATh x B30 o 454 bR 2 8
W BARTR R 2 AT IR B . XA BRI, B, XTI R #E e s, A RE R I,



£1E 35|

i

PLER B EA TR B g

1 Editor % 17 ¥) Bdit 225, 285 Hdi Copy (B FHPAEEE Ctrl+C)o a1 B HRAME R G0 /2 Windows,
L Z A 2 R e B SCAR S 2 Windows FRIBT IS AR

ILAEIR [ FI| Command Window .. i & YGbrfr EAE SRR F>> b (WA L2, A DL IR AL) . 645 Edit
S, ARG i Paste(BUFPREESE Cul + V). BYIEAR 1K 9 2955 4 52 1 2w & I . 4% Enter $E30T
XHATRERE . PR NZE G E 10 R 2R k.

7E Editor HIFEGER) A, REHEA1E 45 Command Window [ FeF N “ BULIATHENG 7 (G
HERHL T, X B RGZ “EHIAEIS 7, ARG SCA R M Editor A HIT AR BTN . R EE AL
IF 45 S BB R .

MR FHEMESALT, 1HIRIE Editor, SR HAENM B P REMA SR GENMNE), #1712
1E, FEF B UIRURE NG o AT DL i dm 8 Ay 24T SR UE SR - 3 55— Fh 7%, AT LA Command History
T TR I (G4 mT LA 38 39V 22 S Al IR 218 o 7E eI 3% Curl %8, W] LAYE Command History 7 I H1iE
21T,

WHRF, W HH{E Command Window FHINZ AT 4. fEMANSERE—ITZH, A~ TR
217, fEE—THJE A Shift+Enter #4475 1% Enter BI21T T E 21T -

KFE T —AmBl, RMIERATAZE T 1000 6. FERMEEEWMKEN 9%. —FF, RITHER
REVG 2R/ MR E —A MATLAB 25 DLTHEAE R A, B4 S5 b [ O U ] SR A7IX
A i) RS — AMGOX AR AR BT B A I R, RS ORI 0 28 A R 2 R A S B

o 1F MATLAB 4 N (W1 4k R AFIF] %)

o {FEFIE (1000 £ICIH 9%, Bl 90 £7T)

o RS INEIARA (90 FI6+1000 FE6, B 1090 FEIT)

o WIRHIMARE

R [A1 3] Editor 71, JEBRLARTHIE SO, HRGINE IS HEBOR R IR B E (B Cul+A HREE), 48
JE 1% Del o EUL—F, FiE X CLAMAMTAT 7, #Rn] DLBTH IR B S s SO . NI R AR P,
SR JE BT U] I 2] Command Window H:

balance = 1000;

rate = 0.09;

interest = rate * balance;
balance = balance + interest;
disp ('New balance:' );

disp( balance );

¥ N Enter BIZ1T'E, MiZAELE Command Window 35175 DL T Fi HH 45 51

New balance:
1090

1.3.2 RERERF: BAXH

FAT B4 S 4Nl 7E Editor A1 Command Window 2 [8]BY DI FKG G, LL4R S AiE 1T MATLAB 2.
WMRATEZ F R AT, BARTREFAINET.

1 Editor % HL4% FRik$% File | Save, f&7F Editor 1A 2. LS 2 H B Save file as( 73 47 ) 15 HE .
AN CPEIE, ARIGTE File name(CCEE 4 ) NAE TN — N304, 12302 L AUEH .m B4,
B0 junk.m. #RJ5 Hf Save 441, Editor & MIER T F58 junk.m. @1FFE Editor 5% junk.m HEAT1&
M RS AL SIS I AN RS, H MR R B

7 Editor(BAT A HoAth ASCI SCA YRR 2R H RAF (175 .m §7 i 44 1] MATLAB F2 )7 8 BN B SO,
B AR A IIAS(MATLAB B ECC K T 4 2 m, R ERAT 14— TE I A0 o8 B8R A M ST



JEVAS SCAF AR IR 3 AR T, G0 SRAE i AT IR TR b i NIA SRR & FK, MATLAB 20T JHIAS SC A
PIREARAER), IR S iR AR TR SRR R AL H N I —FE

JEIAR ST i 44 B AT MATLAB w8 & (¥ 44 — FECL S 2 %509 2.1 79).

ZEA -, B BT R SRR T RAFE 4 N compint.m [IBEIA S . 48 5 7E Command Window
PR R A A 8] R L N IR AN 44 -

compint

— H 4% Enter 4#, compint.m H {55 Al S AER AT, BUEE EA1R 512 Command Window H144
IT—FE. Zith, ROZMIhHEIE T — M#1 MATLAB @74, Bl compint.

{FH a4 type, BT LUK A AE B P9 28 7E Command Window HH 41| H, 491 -

type compint

ER, VES.m A E .
JELA SCAE AL T — R FE KRR P A 71k I D BEERRIS A TIXR S KRR P, #0 e ARG s
2] Command Window 7.

1. HEEF

YIS AT A, AR MATLAB B4 HT SO R (2R TE Current Folder 1F EJ5 (1) T B4~ B )X
BARAPZ A SO I (BUE 7)o W DB A R 4E O 1 SO, 78 TR g A KT IR 24 i 3
PRI AR, B A BT TAE SCHE I N R AR e B — AN SCpF e, T DLl “RNE” #4H(E 2 R
7K Current Folder B85 1) X I 2 il 38 — AN S, i B Gt fisk), AR5 1 3% — Ab i & IR A7 A BAT
SO, G0 R BN URER G i S, AT DK AR R AT B DL IEAE 2% 2 I IR AR 44 E B iy 44 1) 3
g

A DAE A 24T od A A TESCH TSR dE, ol

cd \mystuff
cd 4 H G2k B 221 H SO0 1 2 FR(TE MATLAB B3 AR IR 2 Wk o

2. W METSCHE TR S 8RB T

02— 5 402 (T AT 779 . 7E Current Folder M 2Pk — 4 S0f, S A, b
SR 2 DL L SRR SRR . 76 B T SO e Run, S 4745 445 U BLE Command
Window . WIEARGH LA, 75 R 32 % Open.

1.3.3 FEFLhK

IAETVEA T8 B AR SR T 2 aUms T i,

MATLAB RGIEH A EHONENT 2 (S 9w AR =R TR A A AT I — 2R )Rl P
(AT HHLRE AR E S, R A LRI AT .

MATLAB H [ — AN 3 A W & 2 o ] 4 250 8% A7 i 75 U1 5 AL 10 BE L A7 B AT % #% (Random  Access
Memory, RAM)H'. 1R —% MATLAB i 4] % ZA74E — MU, RAM BT . 7] LLRIXHS
AT AR R — MR TN AL E, BN R BRI A — AN . XL /740 B B MATLAB 5 )
RS A5 . RG]

balance = 1000

B 1000 4 BCE 44 4 balance P AZOLE o FONTE 1% H11E balance 194 25 T BE £ 4%, Frble
WA &

K6, MATLAB #4855 o (15 A il bl 9«

o KHUF 1000 INZE F balance
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P 0.09 FBNAL & rate 1

FH rate FIMZTELL balance A2, SRR RN interest Hf

F balance FI A2 INE] interest A A H, SR )5 HE45 R TBON balance H

IR 5] 5 1945 B (7F Command Window HY)

e EJR balance [N %

BAF-35  EERRIRIX — A, X L 20 1o A AT IR ) R 4L IR B BN R F AT H . FERE 78 4T 58 HE
Frfd AR S E T

balance : 1090
interest : 90
rate : 0.09

1E R balance Ji >R HIME(1000)7H 5% 1 o

EERUATE:
(1) BT
(2) BAERFHIE KGR, BRY

balance = 2000

W IR FAEISAT IR BE AR A2 T A4
(3) W% FIHX—17:

balance = balance + interest;

RJE FHIZAT . IRREMRRE A T A A2

(4) 2 EH MW GFET, ik balance 1RSI AN K. DUEIRAIRE BB — LR, L.
o ATLME AT A X FR A A4 AR B ?

LIEEE 7N & 2t

o WR—FIEAAEFIAR 1T, SREMHA?

o LTy Y £ 4 SR B A 7

B2 B . fEgn S e BRI LR, IR R B G A SR A
e LY

<

>

So H2EWS

[

1.4 ARF/DGG

o MATLAB X THMERIIENLRS, M1 B gkt 2250 TR o) .

A LA /E Command Window )iy 417 it A iy & FNEA) LLE ] MATLAB. MATLAB 37
RIHRAT IX 2y & FHE )

A LA quit BY exit A7 4 <] MATLAB.

cle iy 41 L% 25 Command Window .

help #I lookfor iy 4 1] LAFE HLH5 By o

plot 4 1T LATE BUE B 1 h 22— x-y BI% .

grid T DATE TR b 2 1] IR A% 2%

15 JRwigke]

%

1.1 STt as i o M b R, B, a=3 M b=5. 95 —LiEakEA & o M1 b KA.
TR



1.2 125 gyt — A, H T2 H) SR 00 BHE 1 A0 . Kz A\ B A, ORAF
AT FERBIAEIERIETE, SilEe.

a) ¥ n KB 3 0N 4, R HATINIA.

b) K pause PR FILEIR I E A 0.05 24 0.1,

¢) BT AT z = sin(r.*n)./r;50N z = cos(r.*n);, RJEHATHIA .

1.3 fEan AT oA x WRAE, B0 x = 4%pi 2. x WP TIRZEZ D7 x T IR AR 5Z 2 £ /b ?

14 fEGATHNEEy TWIRME: y=-1. yWFHIREZD? HEER:

ans =

0 + 1.00001

K, MATLAB IEREACEE E B (AL 2. AR IZE TS | TR RRSI SRS . Bk
IR, i % T -1 P RS ER, MATLAB 1844 j FI T8 V=1. Bk, WARE i T RRRT
WA E ). HEE A F AU, TERE E R E T, RS W R E AR R R
. RELIMNEREMIED F,





