Chapter 1

MATLAB 57\

N
o]

Hung-Yuan Fan (SBi#iF)

Department of Mathematics,
National Taiwan Normal University, Taiwan

Spring 2020

Hung-Yuan Fan , Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 1/40



L1 MATLAB HI{EZ,
L2 MATLAB H95RZ,
L3 MATLAB HIIRIE
L4 i MATLAB EFfEZ B EHER

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 2/40



Lecture 1
MATLAB 9B 2,

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 3/40



MATLAB /& (1/2)

o FH MathWorks AT 1984 FHEHAVEIEEES -

o ZTEZH "EMEERRZ , ( MATrix LABoratory ) FTS A °

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 4/40



MATLAB /& (1/2)

o F MathWorks AEINR 1984 Fi#HEIBEEE -
o HiEEH "#EPEEERZ , ( MATrix LABoratory ) FTA X -

o MATLAB A& TEENRAMAES - BNMREE - RIBFTE
MBERERHTERNES -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 4/40



MATLAB /& (1/2)

o F MathWorks AEINR 1984 Fi#HEIBEEE -
o HiEEH "#EPEEERZ , ( MATrix LABoratory ) FTA X -

o MATLAB A& TEENRAMAES - BNMREE - RIBFTE
MBERERHTERNES -

o MATLAB HFFZMAZLETERIMTZRE R LINPACK K
EISPACK -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 4/40



MATLAB /\& (2/2)

o MATLAB 2% 1978 £EIRE - 2 Fortran IEBHNREI
2 EERERTHNIETSIAERN Cleve Moler #3% -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 5/40



MATLAB /\& (2/2)

o MATLAB 2% 1978 £EIRE - 2 Fortran IEBHNREI
2 EERERTHNIETSIAERN Cleve Moler #3% -

e Jack Little ( X#% John Little ) #§ MATLAB L C 385
2 . R 1984 FE AT MathWorks AS) - BRIEH
MATLAB Bk -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 5/40



MATLAB /)\& (2/2)

o MATLAB 2% 1978 £EIRE - 2 Fortran IEBHNREI
2 EERERTHNIETSIAERN Cleve Moler #3% -

e Jack Little ( X#% John Little ) #§ MATLAB L C 385
2 . R 1984 FE AT MathWorks AS) - BRIEH
MATLAB Bk -

e MathWorks £ Newsgroup #EfT¥EFIEMIRMIIESE - £
WWW B 7%  MIEHIBERNZEEESING jfE
A ( Intranet ) FHE - Bl Web BIE R ERESIGETE
2 bug RUEHE - BEHEEIHE -

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 5/40



MATLAB /)\& (2/2)

o MATLAB 2% 1978 £EIRE - 2 Fortran IEBHNREI
2 EERERTHNIETSIAERN Cleve Moler #3% -

e Jack Little ( X#% John Little ) #§ MATLAB L C 385
2 . R 1984 FE AT MathWorks AS) - BRIEH
MATLAB Bk -
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MATLAB H45&

o MATLAB BECEEBHRENEES -

e MATLAB 22— BB ABZ1X K TVE ( functions ) BIBER
=

o MATLAB B Z2—EEFANEXNESE—EESHBIR
1% ( Integrated Development Environment, IDE ) IS -
IDE EZ2 12TV ARiERREA{HE5288 ( Editor and Debugger ) LUK
OJAGETT SR BIARR BT ENEERE -
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MATLAB HJ1EEh
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B EhRE
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WEMTRELLRELNASE -

o BHEEE:
o STEEFRAT MATLAB LE—#%AY C 3k Fortran B iRZEREAY
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T

Chap. 1, Computer Programming 9/40

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan



Lecture 3
MATLAB HIZIE

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 10/40



TH ol
o FH & A] DU A Fi5 W7 BHR B S T4 SR AR &5

w5 T F S

D'?ILIJU‘Q [ B

% [l MATLAB
s Sed ffﬁﬁ;

ST L T S L‘ﬂ’jlw &h - HEERSHENE A
- EFOEGE - B ATEUR R S RE R TR B

T~ MATLAB & 1R & - il

FH~ MATLAB § A R B
SE S (BB AE T AF i 52 B 1 42 % R L AR 25

FRBTE R AR R LR RITR A - AR P —(E R
SRS - HbE =R G BUREMET R &

T\AATLABMM HBIE T B - Al fi T B4 {138 “Help”

YT E - 8] TEY|HEE AT “Set
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SERISME (R2014b

MATLAB
LT A

L3

\

MATLAB 5+
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MATLAB LfEREmSMNE (R2018b)

A MATLABR201 - scadeic s - E
ICME
0 [ 2 ewsince P (g nsntade .| () camraiy
2 = 2 U & 03 % Ly wh 3 gries & U .

Opntisle ¥ £ R T ) e gpat
Mo fler Hee O | come gt Sse Y & Lt Jogpan  M60rs b j’”‘ "
Scpt ek v v s v ) Oarbickpse v v ) CerCommids v v R

: HERONENT FESOUACES

e
G EGIE | v by » Dropbor » M vp
ur ® -fe el
Name wilue
FPILGLE 1
5 GCARE July17 2017 . | . . B
Omile118 new2m 2 % Newton's Method for solving the scalar equation (x) = 0.
intm_ ex2.m 2 %
“)p_integralm 4= de, dlearall;
“p_seriesm g
6= ¥0=input(x0=");
7= kmax = input(kmax = );
8- forintf(k RelErr  fun_val\n);
9
10~ ntm_resuft = []; Tol = 10%eps;
11= ffork = 1: kmax
19— - VDA RWNAY 4 1900 . R v
Detals.
Select a file to view details

ey




MATLAB RY AR AN

o MATLAB —F I M{E RN
o NRAMEEUENMLEFTE a B b KES °
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MATLAB RY AR AN

o MATLAB —FHEHMIERA -

o IRARBEZUEMNMNLFE a B b 2RES -
o 4N 2012b 2 2012 FEMEXEFTHEL -

e 2012b ¥IFERY MATLAB FRAZE 8.0

o EIESTHBNERFIR >> BHA
>> ver matlab
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< 1RE (Command Window)

SR MR LAY Enter $218 - MATLAB BhBEETEER - I
E?Fj”ﬂnﬁTE B & MareaRVBE P -
>> area = pi %25 2
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< 1RE (Command Window)

SR T A Enter $#%% - MATLAB T
E?EM*EW‘_E

REERTEER - WL
B & MareaRVBE P -
>> area = pi %25 2
area =
19.6350
A%
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5< & (Command Window)

SN2 LAY Enter 218 - MATLAB MBEETEZE « 1L
E?ESEEL:%TI—E B2 MarealIEE P -

>> area = pi %25 2
area =
19.6350
o MIREEAKE - UBFIANA—1TXFx2BA - Hfd

e A E RIS ...)
>> x1=141/2+1/3+1/4+1/5+1/6;
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5< & (Command Window)

SN2 LAY Enter 218 - MATLAB MBEETEZE « 1L
E?ESEEL:%TI—E B2 MarealIEE P -

>> area = pi %25 2
area =
19.6350
o MIREEAKE - UBFIANA—1TXFx2BA - Hfd
MR E BB,
>> x1=1+1/2+1/3+1/4+1/5+1/6;

>> x1=14+1/2+1/3+1/4...
+1/5+1/6;
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o TEFEZE—RFIEEIFRARKNERTLE  HZFIHIE
eicq==F 1= Ii]'ﬁEﬁiE T WIR (tabs ) REZRFAH
( groups )°
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o TEFEZE—RFIEEIFRARKNERTLE  HZFIHIE
REHESUEDLR - STEWIR (tabs ) REZEA
( groups )

o [E 1.3 FUHH1ER Home ( B E )" Plots ( 48& ) Apps ( FEF
1210 )~ Editor ( #R¥EeR ) & - S EHP—EMRZHENE - 7
Z2IRAEEFAHEGIE - £ Home HBIZE - B21F File (18
22 ) Variable ( #%{ ) Code ( #2T0H5 ) &H84 -
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B EEHRE (Command History Window)

o BN —EHHEHESLERSRETHABIIES -
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BA—EHEEHESLERSRETRABIES -
=IBHER J_EﬁWﬁHJB?%ﬂ?E% - OfEFBE AT
BERMBRWIES - WLSREINEERZIRM Delete EIH -
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&8 & (Document Window)

o BEREIMNELHREE / HEERE ( Edit/Debug Window ) °
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EZX & (Document Window)

o WIRIREIHE AR / 8IRE ( Edit/Debug Window ) -
o FUREEHM M B - BEAREHCEGENEE -

BT

oI HONE

UL [Crndries (0|5 W} J
U Qs 0 (o] 5_? U [JrndFies [
New Open (-] Compare I

il o Mew [New| Open i jconpwe

FILE Sait gy J
¢Pay 'C=>Dam>t—€U5aipt coid
Current Folder @9
- [l Finctinn

Name £

am
o) FIFE New St B8 (5)FUES Nows> Scapt B2 B
) ENN Seript £ 3 E— (&AM l,b{)l Nel Seript T AL 0};7@
MEZ FiMEE

L\

Hung-Yuan Fan , Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 20/40



IREE / 1EIERE (1/2)

g (=)
HO PLOTS BEHLE R eD wm=nks 2
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L Compre
New Open save teoports  Fan  Rmew |4 Adance  Runema
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] caic_aream

mum2scr(azea) I
aisp (suzing ;

] o 0ncc
o1 01r
B fg1-02.coc
s f01 02000
) bg1.02.c0c
B b1 02.m0
] fig1.0a.coc
4 fo10%0r0
) fig1.08.coc =
1950 60

fig1-06.pcf Command Window

©

) rorcoc TRy ey ——

x

5 fa17.5¢ 55

1] g1 oa.cen =l

- piv 232
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ey
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IREE / 1EIERE (2/2)

Data \book \matlab\5e\chap1’ I

- Find Files >=1 L
o Ew > " aesecwe &
|i;) Compare ~ eI M
New Open Save Run. Run and :SAnvunne Run and
- - - [:;Pn!l - - Advance ime
1 O
E -
2
|
W
’
[ n 1 Co 1 |
T:HJ MATLAB 5 #miHE 28 g
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[

4R & (Figure Window)

o %;{EH‘ET MATLAB E/J/\E nl:l

o DUDIZE MU —HMNENER &  A2FEFAEEF
JTHE (GUI)e
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[

4R & (Figure Window)

o FZREE/R MATLAB R/EEI#AER -

o COIZ MY 2=—#MMNEREBER « £&  SE2FEREEF
JTE ( GUI )~

BB sin_x.m
% sin_x.m: This m-file calculates and plots the
% function sin(x) for 0 <=x <=6.

x=0:0.1:6;
y = sin(x);
plot(x,y)
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MATLAB LfE& (Workspace)

o TFREZMAIJMUERNEERAEINRERY -
o FRIBEIRTRERANTHHESHEHENILIFE - BMEEH
FEmMROKRZE -

o MATLAB R BEEEZEEBRLIFE -
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MATLAB LfE& (Workspace)

o TFREZMAIJMUERNEERAEINRERY -
o FRIBEIRTRERANTHHESHEHENILIFE - BMEEH
FEmMROKRZE -

o MATLAB R BEEEZEEBRLIFE -

EXEB: calc_area.m

% This m-file calculates the area of a circle,
% and displays the result.

radius = 2.5;

area = pi*2.5" 2;

string = ['The area of the circle is ' num2str(area)];
disp(string);
419
YaV
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TrERryZ BA ML

ERSREFRA vhos 152 - JERIHAI MATLAB TIFEA
Sk N

>> whos

Hung-Yuan Fan (32#i8), Dep. of Math., NTNU, Taiwan Chap. 1, Computer Programming 26/40



TrERryZ BA ML

EESBEEPRA vwhos 52 - CJERIEARI MATLAB T{F&A

ENE= BN

>> whos
Name Size  Bytes Class
area 1x1 8 double array
radius 1x1 8 double array
string 1x32 64 char array
X 1x61 488 double array
y 1x61 488 double array
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—LEEBHIEL

5% A8

demo #}1T MATLAB WAEZILRED
clc BRETRENAR

clf BREEENAR

clear all AR IIERAFIAEZE

clear varl, var2,.. BIREE varl, var2,.

CTRL+C

E%ﬁﬁﬂ@ﬁﬂﬁ@%%ﬁ%

diary &%

SCEREA MATLAB EAREISITBM TIE
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FARL/BERA diary T8 RITNRE

which KT
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T fFl@2E &5 (Workspace Browser) Al

P 5l Am¥E =S (Array Editor)
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IRITERIAGZIE &R (Current Directory Browser)

HOME PLOT!
s - Find Files S
[i5icompare ~ o GoTo -~
- i T B

FILE NAVIGATE T B
< m 3 » C: » Data b book K matlb » Se » chapi )
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New Open Save
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) chap1.doc
B dock.png
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| fig1-01.png
) fig1-02.doc
M| fig1-02.png
) fig1-03.doc
B fig1-03.0ng
B4 fig1-04.doc
B fig1-04.png
4] fig1-05.doc
M| fig1-05a.png
| fig1-05b.png
| fig1-05¢c.png
Bl fig1-05d.png
] fig1-06.doc
;j :Z}j::i‘g Command Window
M| fig1-07.png

] fig 1-08.doc >> cale_area 7
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2% i %
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FAN EH ‘GHJ%’G (Help Browser)

o MTEATEE 2| Bpe
o EIESRE M A helpdesk ZE helpwin
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FAN EH ‘GHJ%’G (Help Browser)

o MTEATEE 2| Bpe
o EIESRE M A helpdesk ZE helpwin

i
€5 @ e [+ sme0|:
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R LEMES

MATLAB # LRBhfe<

e lookfor 1EZIR help BLAKXAEE -
o help I F: SHTEMNAREREAIRI -
o doc AT E: FARZRHTAIRAAXHRE -

o lookfor BT SHRRTREIZZARFRIRT -
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AN help I8 KREM sqrt O WHE :

Command Window ® "
> help sqrt A o
smt  Square root, FIF help 152539

i st [TIETH BRE

sqi(X) is the square root of the elements of X. Complex sqit HEIRI AR =

results are produced 1f X 1s not positive,

See also sqriw, realsqrt, hypot.

Overloaded nethods:
codistributed/sqrt
gpuhrray/sqrt

Reference page in Help browser
doc sqrt

fx v
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MM doc FERKREM sqrt() KIRA :

@ Help E
4-7041 r- @ [t x| BDE0 ~
152 { B ~ 8
RUFE doc Z50 sqrt et S e e 5
TR |
el Bl Matlab f
Ee@E
Syntax
B = sqrt(X)
Description

B = sqrt(X) relums the square ool of each element of the array X. For the elements of X thal are
negative or complex, sqrt(X) produces complex results

Examples
sqre((-2:2)")

ans =
0+ 1.4142i
0 + 1.0000i
0
1.0000
1.4142 v
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FMHA lookfor IESEESEZEHFSchurfIKR T :
>> lookfor Schur
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FMHA lookfor IESEESEZEHFSchurfIKR T :
>> lookfor Schur

ordschur - Reorder eigenvalues in Schur factorization.
schur - Schur decomposition.

schord - Ordered schur decomposition.

schbal - Schur balanced truncation (stable plant).
schmr - Schur balanced truncation (unstable plant).
vschur - function [u,t] = vschur(mat).

bdschur - Block-diagonal Schur factorization.

>>
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MATLAB #E =K

MREMLDRNIERA—ERTE - MATLAB EAHMIAT
REWERBZHEVIE:

0 EEBEERA—EEZE?
YARZ - MATLAB RERBNEEZHENNAR -
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MATLAB #E =K

MREMLDRNIERA—ERTE - MATLAB EAHMIAT
REWERBZHEVIE:

0 EEBEERA—EEZE?
YARZ - MATLAB RERBNEEZHENNAR -

0 EEREREAEENRRITERKEN M EXR?
MRZE - MATLAB BEHTERERKIHIES -
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MATLAB #E =K

MREMLDRNIERA—ERTE - MATLAB EAHMIAT
REWERBZHEVIE:

0 EEBEERA—EEZE?
YARZ - MATLAB RERBNEEZHENNAR -

0 EEREREAEENRRITERKEN M EXR?
MRZE - MATLAB BEHTERERKIHIES -

0 EEBEREETENESEESIHN M 1EF?
MRZ - MATLAB BE2HTERERAEIES -
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—LEFEEIR

IR EH—(EE MATLAB BRI S ARIEBSY - QG
RS B A
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—LEFEEIR

IR EH—(EE MATLAB BRI S ARIEBSY - QG
RS B A

L R B

AGEANE E A — M MATLAB AR a5 — R AT MEE -
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Lecture 4
{8 MATLAB EfE
EZ BT EER

A%
Ya
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MATLAB NAi=EE

o MATLAB TIEfF—a B ZIG EHKNTHEES -

7—'—
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MATLAB NAi=EE
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LA | a—b | a—b
FTE| axb | axb
BRiE | a<b a/b
RF ab a"b
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>>A=pi*x0.1"2
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MATLAB E& ‘tXuT = Bt RVESTE?

>>A=pi*x0.1"2
A=

0.0314
>>V=Ax%x05
V=

0.0157
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Thank you for your attention!
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