Fioaywyn ot Matlab
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Tunua MadnuaTikwyv

Malnua: ApiOunTikn AvaAuon
Eapivo EEaunvo 2007.
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Tt etvo 1 Matlab ;

OAokAnpwpevo lMepiBaAov (PSE)
[TepIBaAAov avatrTuéng
Alepunveuopevn YAwooa

YynAn €tridooon

EuputnTa epapuoywyv

EukoAia d1atuTTwong

Cross platform (Wintel, Unix, Mac)
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Tumreg yonoetg g Matlab

ATTOOO0TIKA UAOTTOINON GAYOPIBUWY
EmiAuon AE

[Tpocopoiwaon PAIVOUEVWY

ApIBuNTIKA avaAuon, YPauuIKr aAyeBpa
BeATioToTTOIiNON

Avartrtucn Aoyiopikou (GUI)
Etrecepyacia onuatwy
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Tomeg yonoetg g Matlab (Zvveyera...)

= EPTTOPIKEC EQPaApPUOYEC
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Alyn totopla

1970’s : O Cleve Moler ypapel TNV TTPWTN
ekdoon o€ Fortran

ApPXIKQ, EKTTAIOEUTIKN XpNon
‘Eyive eptropikn 10 1984, Mathworks
2NuEPA, ypappevn oe C kai Java
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‘ EvoaAAoan TIeG OLVATOTNTEG;

= Maple

= Mathematica
= Octave (GNU)
= Scilab

['laTi xpnoiyotroloupe MATLAB;

http://www.iecn.u-nancy.fr/~pincon/scilab/bench-scilab-matlab.html
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T yoetaleton yroe voo pabw Matlab;

Opegn

Baoikn £COIKEIWON YE TTPOYPAUUATIONO
E€oikeiwon ue ypauuikn aAyeRpa
lookfor <something>

help <function name>
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> toryeto tng Matlab

Matlab: Matrix Laboratory

Baoikny doun tn¢ Matlab givai o trivakag
0 Ev yevel yiyadika oTolxeia

Oikoyévela toolboxes (CUAAOYEC
ECEIOIKEUMEVWYV OUVAPTNOEWV), TT.X.

o PDE Toolbox

o Statistics Toolbox

o Image Processing Toolbox ...

ﬂ)://www.mathworks.com/products/product listing/index.html
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[TeptBarhov g Matlab

Command Window
Workspace: MetaBANTEC
Command history
Current directory

Help

Profiler
Editor (>> edit)

Remos (>> demos)
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Friooywyn sot e€odog ano ™ Matlab

‘Evapcn Tou TEPIBAAAOVTOC
Eupavion TnC TTPOTPOTING >>
‘Ecodoc: >> quit

‘E¢odocC: >> exit

H £codoc¢ cival KataoTpoikn!
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2.0VToEN

[MapadeiyuaTa

Eicodog |'ESodog 2XOAIa

2+3 ans =5

7-5 ans = 2 T AlKE £\ 5 , default
34%212 ans = 7208 O TEAIKO aTToTeAeOHa atmoBnkeleTal 0TV defau
1934/5786 | ans = 02173 | METAOBANTA ans av 6ev T0 avaBegoupe aAAoU

25 ans = 32

a=sqrt(2) |a=1.4142 AvaBeon otn yeTaBANTA a

i\
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b=1.4142

Ta KOyuaTa uIropouv va

3 . . |ans = 3.1416 ) . .
b=a,pi 2+ 3 ans = 2.0000 + 2|Tu)§/ui)g|§ouva6|a§popsTleg EVTOAEC
3.0000i Y IO YPARHN
c = sin(pi) c = 1.2246e-016 To eps €ival TO EYIAOV TNG
eps ans = 2.2204e-016 | ynxavnig
d=
[123456789)d=123456789 Ala@opeTIKN apxikotroinan —1o1a
] 6=123456789 |70 I APXIKOTIOMON
e = [1:9] f=123456789 H
f=1.9
g=0:2:10 g=0246810
(3) S5 =& XPNOEIC TOU TEAEDTN :
f(2:7) ans=234567 PNOEIS -
f(:) 123456789

4
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ho= (12 3]; (nothing) To SAAHYIKO EPWTNHATIKO G'I:I'OTpé'ITEZI
B ans = 1 TNV EUPAVION TOU UTTOAOYI(OUEVOU
5 QATTOTEAEOUATOC.
3 H ammdéaTpo@og odnyei 0TO AvAoTPOPO
TTiVaKa.
h * h' ans = 14 [ToAAQTTAQCIOO UGG TTIVAKWY KAl
. * a ans = 1 4 9 TTOAAQTTAQCIOOUOG TTIVAKWY OTOIXEIO
h + h ans = 2 6 8 TTPOG oToIXEio (Xpoiuo!)
g = [ 12 3; g=12 3
4 5 6 Eicaywyn tivaka.
4 5 6; 7 8 9]
7 8 9
g(2,3) ans = 6
g(3,:) ans = 7 8 9 [NMpéoBaan ae oToIxEia TTivaka.
g (2 = 4 g=123 Mpoooxn: EmAoyr oTnAwy Kai
iz{ '.[)2‘4” 45 4 VPOHHWV!
T 7 8 9
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Eicodog ‘E€od0g TxO6AIa
AD ans = 30 36 42
J oo 81 90
102 126 150 |, , , ,
ans = 1 4 9 Yywon Trivaka o€ duvapn Kal Uywon
g ." 2 16 25 36 OTOIXEiWV TTiVaKa.
49 64 81
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AKY o1 Matlab

= |[EEE — Ap1BunTikn dITTANG akpifelag

12 12 13 64

= Round-off: eps = 252
= Y1T00TAPIEN KAl single precision arithmetic
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EAeyyog e€ooouv (Ot vtoloylopwv!)

format

o Matlab: ApiBunTikn dITTANG/POVNC akpifBelag

0 ATTooTaon YPOMMWY : format compact/loose
0 15 yneia: format long

0 S yneia: format short

help format

Ewooywyn o1 MATLAB
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MetaBAntec

KaTtaoTtaon session
>> who (name)

>> whos (name, size, bytes, class)
Case sensitive!

A

Ewooywyn o1 MATLAB

17



[Tivoreg ot Matlab

Built-in cuvapTtnoeig
ATTeUBEiaC TTPOYPAMMPATIONOC
ATTO .mat apxeia

4\
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[Tivoreg ot Matlab

Built-in douec pnTpWWV

Input Output Comments
rand (2) ans = 0.9501 0.6068
0.2311 0.4860 TINEG OPOIOPOPPQ
rand (2, 3) ans = 0.8913 0.4565 0.8214 KGTGV&}JI‘]}JéV&Q
0.7621 0.0185 0.4447
zeros (2) ans = 0 O
0 0 MG .
ones (2) ans = 1 1 @l
11
eye (2) ans = 1 0 , ,
0 1 | (TAUTOTIKOC TTiVAKAG)
hilb (3) ans = 1.0000 0.5000 0.3333
0.5000 0.3333 0.2500 | [Mivakag Hilbert (cond >> 1)
0.3333 0.2500 0.2000

Ewooywyn o1 MATLAB
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[Tivoreg ot Matlab (Zvveyeta...)

Built-in douec pnTpWWV

Output

Input

Comments

randn (2, 3)

ans

= -0.4326 0.1253 -1.1465
-1.6656 0.2877 1.1908

TINEG KAVOVIKA
Karaveunuéveg

oon " Apaif| Sor T
sparse (n,n) |All zero sparse: 3-by-3 pdin ooun Trvakd
ans = 1 2 3
toeplitz ([1 ] .
2 3?) 212 Aoun Toeplitz
321
ans = 1 1 1
vander ([1 2 )
| 421 Aopny Vandermonde
L 9 3 1

4
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Xetptopog [ Tvanwy

[TapaBeon
0 AvaOpPOUIKN KOTAOKEUN TTIVAKWY
0 EoTtw:

Ewooywyn o1 MATLAB
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‘ Xetptopog [ivorwy (Zvveyeta...)

Input

[a, a, a]

[a; a; a]

[a, zeros(2);

Output

ans =

ans =

zeros (2), a'] ans =

oo wkrHr Wk WwkEkrwk WwH

O O DN AN BN AEDDND BN

N R O O

SN

S W O O

w =

SN

4
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Xetptopog [ivorwy (Zvveyeta...)

ATTEUBEIOC XEIPIOUOGC
o Me for loops

for 1=1:10,
for jJ=1:10,
t(i,J) = 1/3;
end
end

0 EAANVIKO epwTNUATIKO!

4
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[paerg petagd twv Iivarwy

A+A

A-A

A*A (diaocTtaon!)

A/B (X*B = A)

A\b (Ax = Db)

.<operand> : 2TOIXEIO TTPOC OTOIXEIO

4\
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Babpwrot

OAa cival trivakeg (akoua kai av gival 1 x 1)!
help elfun (elementary functions)

help elmat (elementary matrix functions)

4\
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Bobpwrot

[MapadeiyuaTa

Eicodog ‘E€odog 2XOAIa
b=2 b=2 BaBuwTtdg
ans = 3 4 , ,
a + b 5 ¢ 2. TOIXEIO TTPOG OTOIXEIO
= 2 4 ,
a * b ane £ 3 2. TOIXEIO TTPOG OTOIXEIO
ans = 7 10
A of |
a b 15 99 Auvaun!
R ans = 1 4 , ,
a .~ b 9 16 2.TOIXEIO TTPOG OTOIXEIO

Ewooywyn o1 MATLAB
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Atovoopota

size(A,1l) = 1 Nsize(Ar,2) =1
Eicodog ‘E€od0¢ 2XOAIO

v = [1 2 3] v=1223 AlQve

6= (32 1] 4 = 3 o 1 |Aaviouarta

lenght (v) Ans = 3 | Mnkog

v F Error Alaotaoceig!

wo® ut ans = 10 | EOWTEPIKO YIVOUEVO

dot (v, u) ans = 10 | EowTepPIKO yIvopevo (dot)

Erooywyn o1 MATLAB
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2uvapmoetg I Ivarwy

EVOWUATWPEVEC
O help matfun

Eicodog ‘E€od0¢ 2XOAIa
k = [1l6 2 3; k =16 2 3

5 11 10; 5 11 10

9 7 o] 9 7 6
eig (k) Ans = 22.4319,11.1136, - I510TILE

=) 0.5455 HES

rank (k) ans = 3 Tacn
det (k) ans = -136 OpiCouca

4
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2uvapmoetg [ Ivanwy (Zuveyeta...)

Eicodog ‘E€odog 2XOA1a
ans = 0.0294 .06062 0.0956
inv (k) -0.4412 .5074 1.0662 AvTioTpo®po
0.4706 .6912 -1.2206
vec = -0.4712 .4975 -0.0621
-0.6884 .8282 -0.6379
[vec,val] -0.5514 .2581 0.7676 |diod1avuopuara,
eig (k) val = 22.4319 0 0 |Q10TIMEG
0 .1136 0
0 0 -0.5455
s = 23.5497
= d(k . .
> svd (k) 11.2316 |d1afouTEG TIUEG
0.5142

Ewooywyn o1 MATLAB
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‘ [Noatppina ovotnLote

svd (A) 1 svds (A)

Ewooywyn o1 MATLAB
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AnoOnuevon TTvarwy

ATTOBnNKeuon session Kal HeTABANTWY .mat
0 save mysession I

0 save mysession varl var2 ..

AvAKTNON session

0 load mysession

save > clear > whos > load > whos

4\
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[Tooypappatiopog ot Matlab

M-files (KwOIKaG)
o Functions (return value-s, local workspace)
o Scripts

KAnon armo command
Ovopa apyxeiovu Vs. Ovouya cuvaptnong
KARNonN xwpic¢ 1o .m!

type <function name>

4\
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‘ [Thonynon ot Matlab

= dir / 1s

= pwd

®m cd <directory>

®» which <function>
= path

m pathtool

4
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Aourn ocuvaETNONG

Function [o0l,02,03,..] = name (11,

% Comments

Code

KANonN Ye 10 Ovoua apyxeiou!

4
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)
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KAnom ocvvaptong

Ti yiveral,
Avadlntnon JETaBANTAG oTO TpEXOV workspace
Avadlnrtnon built-in peTaBANTAG
Avalntnon built-in apyeiou
Avalntnon apxeiou oTo Tpexov directory
Avalntnon apxeiou oTo oUVOAO Twv paths

YTreppoptwon cuvaptnond!

4
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Kowveg TpoyQa L LA TIOTINES OOMEG

‘EAeyxoc pong (if, switch)
AopEC eTTavaANWNG (for, while)
EvTOA£C DIaKOTINC eTTAVAANWNG (break,

continue)

A

Ewooywyn o1 MATLAB
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‘ Aopn 1f..elseif..else..end

If A > B
‘greater’
elself A < B
‘less!
elself A = = B
‘equal’
else error (‘Unexpected situation’)
end

4
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Aoywol xot oyeotonol TEAEGTEG

2. XEOIOKOI TEAEOTEC (METACU arrays)

— —
— — ~

< <=
> >=
/A\OYIKOi TEAEOTEC

&

"~

i\
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‘ Aoun for..end

o

% Hilbert matrix!!
for 1 = 1:m
for J = 1:n
H(i,j) = 1/(i+3-1)
end
end

! Ewooywyn o1 MATLAB



‘ ZNTNUATH Y OOVOU

= [lpocoxn otov TPOTTO OOUNCNG TOU KWOIKA

' Ewoaywyn ot MATLAB 40



‘ /MNTNIATAL YOOVOL (XUVEYELX...)
= T1yiveTal av 0 UTTOAOYIOUOG €ival TTOAU
YPnyopog;

" Ewoaywyn ot MATLAB 41



Ardorypotar

XpNOIUOTTOINOTE OIAVUOMNATIKEG EVTOAEC TNG
Matlab avri yia Bpoxouc!

KavTte pre-allocate Tnv yvAaun avri yia
Ouvauiko allocation!

Profiler: xpnoiuec TTANPO@OpPIEC yIa TO
TTpoypappalll

4\
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Profiling

profile on
function
profile report

profile off

4
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[Noawina ot Matlab

2-D ypaoika (plot, subplot, semilog[x]y],
loglog, bar, hist, pie)

3-D ypagika (plot3, bar3, hist3, pie3, mesh,
surf)

4\
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Plot

4

x =0 : .01 : 2*p1;
y = sin(x);
plot (x,y)

y2 = sin(x—.2D5)
y3 = sin(x—.5)
plot (X,vy,X,V2,X,VY3)

©)

% at the same time!

Ewooywyn o1 MATLAB
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Plot - Pi1e

m hold on

m subplot (m,n,l.mn);

" plot(x,y, rx")
« pie(1:7)

plot (...)

! Ewooywyn o1 MATLAB
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Mesh

A = zeros(32);
A(ld4:16,14:16) = ones(3);
F=abs (fft2 (A))

mesh (F)

Rotate3d on

14
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Movie!

logo;
fr=40;
dtheta=360/fr;
for frame = 1:fr,
camorbit (dtheta, 0)
M(frame) = getframe (gct);
end

movie (M) ;

4
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‘ Enegepyaotia etovwv

X = iImread(filename)

image (X)

‘ Eroaywyn oty MATLAB
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‘ 2YEOLAOT] YOOUPILWY OLETOUPWY

>> guilde

ol x|

DDE|%\&GW|$@5§|I@ >

esl (R B (K] B

FEEEEIDEE

Ewooywyn o1 MATLAB
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2YEOLALOY] YOXPIUWY OLETLPWY (2VVEYELX...)

uicontrol’s
0 push, radio buttons
o check boxes
sliders
panels
listboxes

o O O O

4
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2YEOLALOY] YOXPIUWY OLETLPWY (2VVEYELX...)

>> gulde. ..

... oxediaon GUI...
... save ... onuioupyia .m file ...
... Tpoypauuartiopoc GUI

[Mapaodeiyuata o manual Tng¢ MATLAB

4\

Ewooywyn o1 MATLAB

52



[Tapddnrog/Kataveunuévog YToloyopog
oty MATLAB

= Ytmrootnpign MPI

‘ l Eroaywyn oty MATLAB 53



AMEC YOT|OLILES CLVXOTYOELG-OOUES

textread, strread, strcat, regexp, num2str, dec2bin,
sprintf, ...

find, unique, union, intersect, ...

eval

flops: dev uttooTnpiovTtal TTAEOV

o http://www.mathworks.com/company/newsletters/news notes/clevescorner/winter2000.cleve.
html

svVaAANaKTIKA PAPI:

o http://www.mathworks.com/matlabcentral/fileexchange/loadFile.do?objectld=5445

xxxdlg commands

&
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‘ AVOPOOES

= Goooogle!!
o http://www.google.com
= EUkoAn eicaywyr otn Matlab a1té Tov Mark Gockenbach
o http://www.math.mtu.edu/~msgocken/intro/intro.html
= BiBAio tou Cleve Moller: Numerical Computing with MATLAB.
o http://www.mathworks.com/moller/chapters.html
= Tutorial amré Tn Mathworks
o http://www.mathworks.com/access/helpdesk/help/techdoc/learn _matlab/learn_matlab.shtml
= Tutorial ye TTOAEC TTAPATTOPTTEG
o http://www.glue.umd.edu/~nsw/ench250/matlab.htm
= Amé 10 TTaveTTIOTAMIO TNG Alberta

o http://www.ualberta.ca/CNS/RESEARCH/Courses/2003/MathPackages/Matlab/Matlab.Vis.Jon.index.

htmi
= [pagikad otn Matlab
o http://www.ucalgary.ca/~appinst/doc/matlabhelp/techdoc/umg/chintro.html
= H «amdAutn» avagopd
o Mastering MATLAB 6, D.Hanselman kai B.R. Littlefield, Prentice Hall
= Matlab guide
o MATLAB Guide, D.J. Higham kai N.J. Higham, SIAM

Ewooywyn o1 MATLAB
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Credits
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