MeBoodor EmriAuoncg ue H/Y

2XETIKA ue o Mabnua, Eicaywyika mepi
lpoypauuariopuou & MATLAB

N.A. Aayapoc, A. 2rauoc, X. Ppaykoudaknc



Mepiypaen Mabnuarog

Moiol gival o1 oTdXOI;

Xpnon tou HAekTpovikKoU YTTOAOYIOTN VIO TNV ETTIAUCN
TTPoBANuaTWY Mnxavikou.

['Awooa [Npoypauupatiouou: MATLAB.

["eviKa TTapadeiyuarta. [NpoypauuaTta e EIOIKEC HOPPEC
eKTUTTWONG. [MPoBANUATA YEWUETPIKA KAl AAYEBPIKA.

ApI1OunNTIK OAOKANPWOnN, EAAXIOTA TETPAYWVA, OEIPEC Fourier.
[Tivakeg: avTioTpo®n, IDIOTIUEG, ETTIAUCH YPAUMIKWY CUCTNUATWV.
[ POPIKEC ATTEIKOVIOEIG.

E@apuoyEC atrd TOUG TOMEIC: :

Kdl

KATT.



2XETIKA pE TO MAOnua

ACKNOEIG:
e 2Ta TTAiola TOu paBniuartog Ba doBouv aoKNOEIC Ol OTToiEC Oa
TTapadidovral o€ ouyKeKpINEVN nUEpopnvia (IMpoaipeTikr MNapddoaon).

Epyacia ESaunvou:

« QOpadec 4 5 arduwy Ba avalapouv Eva BEua PETACU TWV
TTPOTEIVOPEVWY aTTO TOUuG ToEIC ] BIKNC Toug €TTIAOYNAC (YTTOXPEWTIKA
[Mapadoon). [NoocooTd cuppeTOXAG OTOV TEAIKO BaBud 20%.

AgloAoynon:
* O1 aoKNOEIC €ival TTPOAIPETIKEG KAl Ba TTPOOHETPNOOUV (MOVO BETIKA)
EPOOOV 0 BaBuOC TNG TEAIKNC £CETAONC Eival HEYAAUTEPOC 1 io0C JE 4.

Tpotrog E¢ETaoNg:
 H ecéraon yiverar og HYY.
[To000TO CUUMETOXNG TNG TEAIKNG £€€TAONC OTOV TEAIKO BaBuo 80%.



http://users.ntua.gr/stamthan/

http://users.ntua.gr/nlagaros/

http://fragoudakis.info/



http://users.ntua.gr/nlagaros/
http://users.ntua.gr/stamthan/
http://fragoudakis.info/

MATLAB

T1 gival To MATLAB?

MATLAB (MATrix LABoratory)

 [Awooa TTpoypaupaTiopoU upnAwy emdocewv (high-
performance language for technical computing).

* YTIOAOYIOUOI, ATTEIKOVION, TIPOYPANMATIONOG O PIAIKO
TePIBAAAOV (an easy-to-use environment).

TutTikn Xpnon:

MaBnuaTiK& Kal UTTOAOYIOUOI,

* AvATtrtu¢n aAyopiBuwy,

« MovTteAoTroinon,

* AvaAuon 0e0ONEVWYV, ATTEIKOVION,

* [pagnuara,

« AvVATITUCN EPAPUOYWYV, CUUTTEPIAAUBAaVOUEVOU TTEPIBAAAOVTOC
xpnong (Graphical User Interface-GUI)



To mepifaAAov Tou Matlab

«): MATLAB =10] x|
Windiow
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Xpnon tou Matlab a1rd 10 OTTiTI

Meow NG Mathworks €xel avoiel Trpooaon oTo site TNG yia OAoOUG
O0o0ouUG £xouv email ye katadAnén Kal

AuTO onuaivel ot Ta hEAN Tou EMIT uttopouv va KatefAaocouv oTov
uttoAoyioTtn Toug To MATLAB kai va adsiodoTtouvTtal atro Tov license
server Tou KHY.

YTTapxouv odnyieg TToU ATTOTUTTWVOUV TNV atrapaitntn diadikaagia
oTn o€Aida:

ETTriong, onuavTikES TTANPOYOPIES Yia TNV adelodOTNON BpiokovTal
oTn o€Aida:


http://central.ntua.gr/
http://mail.ntua.gr/
http://wiki.central.ntua.gr/#!software/matlab.md
http://wiki.central.ntua.gr/#!software/software.md

Nari MATLAB

ATTOTEAEI IO KAAR €TTIAOYN VIO TAV AVATITUCN
TTPOYPOANMATWV:

« EUKOAO Kal TTOAU Taxeia TTpOTUTTOTTOINON.

« [pryopn eKPaAONON Kal KAAN TEKPNPIWON.

» AlaBeTel KAAEC BIBAIOBNKEC AsITOUPYIWY KAl
ETTECEPYAOIAC EIKOVAC.

o EcCaIpeTIKEC dUVATOTNTEC ATTEIKOVIONC.

e XPNOIUYOTTOIEITAI EUPEWC YIa TN OI0ACKAAIQ Kal TNV
EPEUVA OTA TTAVETTIOTAMIO KAl TN Biounxavia!



MATLAB cuoTaTtika pEpN

MATLAB aTtroTeAsiTal:

H yAwooca MATLAB

uwnAouU €TTITTEO0U YAWOOA YIA TTIVAKEG JE EVTOAEC EAEYXOU PONG, AEITOUPYIEG,
OOMEC DEDOMNEVWV, EVTOAEG £10000U/ECODO0U KaIl DIABETEI XAPAKTNPIOTIKA VIO
AVTIKEIMEVOOTPAYPN TTPOYPOAUUATIOUO.

To mepiIBdaAAov epyaciag Tou MATLAB

O100£TEl OUVOAO €pyaAgiwy TToU BonBouv To XPNoTN ) TTPOYPOAUMATIOTH,
OUNTTEPIAAMBAVOUEVWY TWV EPYOAEIWYV YIa TNV AvATTTUCN, TN dlaXEipIoN, TOV
EVTOTTIONO OCPAAUATWV.

Handle Graphics

T0 ouoTnua ypagikwv MATLAB. tTepIAapBavel evTOAEC uwnAoU £TTITTEOOU YiIA
d10d1a0TATN KaI TPICAIACTATN OTITIKOTTOINON OEDOUEVWYV, ETTECEPYOATIA EIKOVAG,
animation, ypagnuara.

...(Ouvéxela)



MATLAB cuoTaTtika pEpN

H BiBA100AKN AsiToupyiwv MATLAB.

TEPAOTIO GUAAOYN UTTOAOYIOTIKWY OAYOPIBUWY, ATTO OTOIXEIWDEIC AEITOUPYIEC
OTTWG ABpOIoHA, NUITOVO, CUVNMITOVO, KAl apIOUNTIKN MIYADIKWY MEXPI TTIO
ECENMYMEVEC AEITOUPYIEC OTTWC N AVTIOTPOPN KNTPWWYV, IDIOTIMEC UNTPWWV,
AeiTtoupyieg Bessel, yetaoxnuatiopoug Fourier, KaBwg Kai TTECEpyaaiag
EIKOVAC.

To MATLAB Application Program Interface (API)

BIBAIOBNKN TTOU 0AC ETITPETTEI VA YPAWETE TTIPOYPAMMATA O AANEC YAWOOEC
(trx. C kai Fortran) Ta otroia va aAAnAemmdpouv e 1o TTEpIBaililov MATLAB.
Auvartotnta va KAnBouv poutivec atmrd 1o MATLAB (duvapikr) ouvdeon-
dynamic linking).



MATLAB

Mepikd BaoIKA XOPAKTNPICTIKA:

« Ta tmavra oto MATLAB €ival untTpwikd!

« MATLAB egival gia digppunveupévn YAwooa (interpreted language), dev
atraiTeiton peTayAwTtTion (compilation), aAAd gival duvaTtov.

« To MATLAB OnAwoeig peTaBAnTwy, dnAwoeig didocTaong,
ONAWOCEIG KATAVOMNG aTrofnKEUOoNG

« Ta mTpoypAHHATA HTTOPOUV VA EKTEAOUVTOI BAMO TTPOG BAMA, ME TTARPN
TPOoRacn o€ OAEG TIG METABANTEG, TIG AEITOUPYIEG K.A.TT.



MNMwg gival o kwdikag Matlab;

‘Eva atrAo TTapadelyua:

a=1
while length(a) < 10
a=[0a] +[a0]
end ExTuTTLOVEl TO Tpiywvo Tou Pascal:
1
11
121
1331
14641
15101051

1615201561
172135352171
18285670562881
193684 126126843691



MNwg gival o kwdikag Matlab;

t = 0:pi/100:2*pi;
y = sin(t);
plot(t, y)




MNwg gival o kwdikag Matlab;

‘Eva aAAo TTapadeiyua:

t = 0:pi/100:2*pi; Anpioupyei yntpwo 1 x 200
y = sin(t);

plot(t, y)

Oplopa kai atrotéAeoua: untpwo 1 x 200

QuunOeiTe:

Ta Travra oto MATLAB vyivovral
MNTPWIKA!



a = 1; 4TI akoAoOUBEi TOV XapaKTAPA “%”
- % BewpeitTal oxoOAlo Kal ayvoEiTal atro
c = 3 TO TTPOYPOMHQ.
Ta oxoAia BonBouv Tov
ayto einal ena sxolio  qpoypappaTIoTH WOTE O KWSIKAC VA
gival eEuavayvwaoTog

O
|
N

o\°

Diakrinousa = b*b - 4*a*c [Tpoo£CTE T1 yiveTal EQV
X1 = (-b + sqgrt(Diakrinousa))/(2*a) TrapaA&cipouue 10 “;” ATIO
X2 = (-b - sgrt(Diakrinousa))/(2*a); 710 TEAOC TNG YPOAMMPAS

X = roots([1l,4,3])



Int a;
douple b;
oat ¢;

Example:
>>Xx=5;
>>x1=2;




Aoyikd Alaypaupara (Alaypdupara PoRg)

TEooepa BAYATA VIO TRV AVATTTUEN EVOC
TTPOYPAUMATOG

« T[epiypaen, avaAuon Kai KaAOopIiouOG Tou TTPOBARNHATOG.

 AvATtrTugn TnG AOYIKNG TOU TTPOYPAMMATOG (aAYOPIONOG) Kal
TTPOETOINACIO TOU

e 2U0vrtaén Kwdika, eUpeon OUVTAKTIKWY AaBwyv, TTpoEToIYaaia
OEOOUEVWV YIa OOKIUEC, EKTEAECN OOKINWYV, ATTOCPAAUATWON
(debug-Aoyika AGOn).

OAOKARPWON KaOI TEKMNPIWONG.



Aoyikd Alaypaupara (Alaypdupara PoRg)

ZopPoio depyaciag: ypnoiponoteitot
Y10, VO OVOTTUPOCTI|GEL YEVIKES
OL00TKOGTIES TTOV OEV OVOTUPICTOVTL
and drla cvufora. Aneikovilet
OL0OTIKOGIES TTOV £YOVV MG UMOTEAEG LT,
TNV TPOTOTOINGT TNG TIUNS, LOPONS N
B&ong Kdmolug TANPOPOPIUG.

Zuppoio sa166d0v/eE6000:

YPNGIUOTOEITAL OTOY divovTOl
dgdolEVA N TapovcldlovTal

ATOTEAEGLLOLTOL.




Aoyikd Alaypaupara (Alaypdupara PoRg)

Zopupolo aré@aons: pnoiLomoteiTu
OTOV VTTAPYOVV TEPIGGOTEPES OO L0,
EVOALOKTIKES O1ULOPOLLES.

Zopforo TeppaTiGpov 1| NwwKOm)<!
YPNGILOTOLEITAL GTNV apYN, TEAOS 1) OE
otokonn/ kabvotépnon Tov
TPOYPOAUUATOC. .

Zopfoio svvosens: PNCILOTOIEITUL
0TV VTTAPYEL OLIGVVOEGT) LLE KATO10
GALO UEPOG TOV AOYIKOD

Oy PALLOTOG.




Aoyika Alaypaupara (Alaypdaupara Pong)

Zopfodo pong: ypnoipomoteital yio
va 0eiEet T pon TOL TPOYPAULATOS .

Yrapyouv i arla
cuppoia,
glha ogv Oa Ta

YPNCLUOTON|COVNE




Aoyikd Alaypaupara (Alaypdupara PoRg)

YTTapxouv 3 KUPIOI TPOTTOI EKTEAEONG

 Ailadoyikn
« EmAoyn

 EmavaAnyn



Aoyikd Alaypaupara (Alaypdupara PoRg)

A ook eKTéleon)

01 TPAEEIC EKTELOVVTOL OLUOOYIKA T
L0 LETA TNV GAAN YOPIC ETGTPOON
GTIC TPOTYOVUEVEC TPAEELC.

2mpiletol 6Ty eKTiUNoM TG
aBelog Log AoYIKNG GLVONKNC: av
etvar aAnONG, n extédeon ocvveyiletat
OMUOOYIKA TPOC U0 KUTELOVVGT) EVD
oV €IVUL YEVOTC TPOG e AAAT).




Aoyikd Alaypaupara (Alaypdupara PoRg)

Erovaropupdavetor po 1) mep1GeoTEPES
TPAEELC EITE Y10 EVOV GUYKEKPILEVO
TM00G emavolM|YEDV (EREAVEIYN NE
apidpnon) cite 0G0 KavoTolEiTUL
KAmow A0YK) cLuVONKN (sravainyn
v7t6 cUVONKY).

Amopropn n].,-l

'AZEIX
Avinoe amapOpnTiy
Amopopnmig?N

emavainyn pe opifunon EMAVALY VIO GLVON K




Aoyikd Alaypaupara (Alaypdupara PoRg)

Aiveral éva ouvoAo N akepaiwv
OETIKWV apIOpwYV Kal ¢nreital
dlaypapupa PoRg yia Tov
UTTOAOYIOHO TOU aBpoiopaTog
OAWV TWV apIOuwWYV, TOU
a0pOoIoHATOG TWV APTIWV KAl TWV
TMEPITTWYV, KABWG £TTiONG KAl TWV
AVTIOTOIXWYV TPIWV NECWYV OpWV

SUMa=SUMa+AR

i=i+1

START

Read N

i=1, SUM=0,
SUMa=0, SUMp=0

Read AR

SUM=SUM+AR
PIL=AR/2, LP=int(PIL)
DIF=AR-LP*2

If DIF=0

If i>N

Print

STOP, END

SUMp=SUMp+AR






