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1. Ti gival To Matlab

To MATLAB eivar évo TpOYPOUUE DTOAOYIGTAOV Yo avOp®OITOLS 7OV  YPNGULOTOL0HV
apOUNTIKOVG VTOAOYIGHOVS, €W0KE ot Ypapkn diyefpo  (mivakeg). Eexivinoe o¢ évo
apoypappe "Epyactnpiov ITwakov' ("MATrixLABoratory") mov eiye okomd vo mopéyet
aAniemdpdoa mpoomilaon otig PiProdnkeg Linpack kol Eispack.Amd tote £xer avomtoydei
APKETE, Yo va YiveL Vol 1GYLPOTATO EPYOAEID GTNV OTTIKOTOINGN, GTOV TPOYPOLUUATICUS, CTNV
£€PELVA, GTNV ETIGTIUN TOV UNYAVIKOV, KOl GTIG ETKOWVOVIES.

1o dvvauko tov Matlab cvumepthapufdavovtar povtépvol akyoptOpot, duvaToOTNTEG XEPIGUOD
TEPACTIOV TOGOTNTOV SESOUEVOV, KOl 1oYVPE TPoypappatiotikd epyaieio. To Matlabdev eivar
OYEOWOUEVO Y10 GLUPOAKOVS VTOAOYIoHOVS, OALG ovTtioTabuilel avt tv advvapio Tov
EMTPEMOVTOG OTO YPNOTN v cvvdéetal dueco pe to Maple. H empdveln aAiniemidpaong
Baciletor kupimg o€ KelEVO, YEYOVOG TOV UTOPEL VO GUYYVOEL LEPTKOVS YPTOTEG.

To Matlab épyetar o¢ makéto tov Pacikod TPOypAupaTog, ue moAES "epyalelobnkec”, mov
nolovviol Eexmplotd. Oa kaidyovue povo to Pacikd mokéto. H tpéyovosa ékdoon (Iovviog
1999)civar to Matlab 5.3¢kxdoon 11.

1.1.Mwg va xpnoIUOTTOINOCETE AUTO TO EyypaPo

Av16 T0 £yypao mpoopiletal va ¥pnoyLomotleital 0Tov KAOEGTE GE VOV DTTOAOYIGTY] TOV TPEXEL
eite NT eite 10 obvomua tov X windows. Ymotifetar 6t 0o ddDoeETE TIC EVIOAEG TOL
epeaviCovtat, Kol 6T cVVEXELD O TEPIUEVETE TO UTOTELEGLAL.

O avayvdotng avtod ToL gyypaeov Oa Tpémel va £xel TOLAAYIGTOV i Uikpn eE0KEIMON L T
YPOUUIKT dAyeBpa Kol vo xpnolLomolel aveta Ttovg vmoAoylotés. llpokeiévouv vo yivooue
evpvTEPO Katavontoi, dev Ba kohdyovpe pnyavikd Oéuata (m.y. emefepyacio onupdtov,
QOOUATIKT avaAVoT), ®6TOG0 OUmG O EMCNUAVOVUE TIG GNUAVTIKEG OLLPOPES OVAUESH OTO.
Sapopa TAKETO TPOG QLT TNV KaTteHOLVO.

Av ypnowonoteite o Matlab o éva teppaticd mov Paciletar oe keipevo, icmg va Bélete va
akoAlovOnoete 10 gyyepidto ekpadnong Xpnowomnoidvrag Aoyiouikd Mabnuatikdv oe UNIX
otav O TELEIDOETE e aVTO.

Kab' 6ho avto 10 £yypapo, Oo xpNoIHoTol0VLLE TIG TAPAKAT® GLUUPACELC.

Mopaoderypa Ereinynon

File Open AwhéEte Tov KatdAoyo apyeiwv, kot emiéEte Open

A=5 Eicodoc mov mpémer va. minktporoynbei otnv mpoTpomn TOL
Matlab

A=5 "E€odog tov Matlab.

m Xpnoun cupfovin.
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1.2.11o0 va Bpeite To Matlab

To MATLAB duwrtifetor yio ToAAG O10POPETIKA GUGTHLOTO VIOAOYIGTAOV 6T0 Mobnpatikd
Tuqua tov Iavemotpiov Kpnne.

o [0 6ha to Teyvoroykd Kévrpa Gortntov pe Windows

o  Olec oropdoeg UNIXwkar LINUX
Mio éxdoon v padntég owtifetor amd to Tomkd PipAlomwAsion Yoo TO TPOCOIIKA GOG
ovotfiuate Windows, Macintoshigat Linux.

1.3.MNMwg va {ekivioere Kal va Byeite amrdé ro Matlab

"o va Eexvhoete to Matlab:
o Ye windows NT emiéEte Start Menu ->Programs->Statistics-Math->Matlab.

o Ye ovotiuoata UNIX, minktpoloyeiote matlab yuo va 1o Tpéete e aAlniemiopoon.
[Mapatnpeiote 6 100 oyuoto Oo speovicbodv oe éva, Xwindow, av éxete Oéoel
petafinty DISPLAY. Mmopeite okdpo vo TANKTpoAOYNoete matlab -display
hostname:0 .

Inuewvote oO6tt to Matlab cuvnbwg yperdletar 10-15 devtepdhenta y va. QOPTOOEL.
Telkd, Oa mpémel vo deite:

To get started, type one of these: helpwin, helpdes k, or demo.
For product information, type tour or visit www.mat hworks.com.
>>

H ypapun >> givan | mpotponr tov Matlab.
"o va Byeite and to Matlab,tinktporoyeiote (otnv Tpotponn tov matlab)quit 1M emAéEte
File->Exit MATLAB.

2. ZUVTOKTIKO

2.1.NMwg¢ douAecuel To Matlab

To Matlab doviedvel exterAdvTag TIC LOOMUOTIKEG EVTOAEG TOV E1GAYETE GTO TAPAOVPO EVTIOADV.
H mpoxaBopiopévn emhoyn eival, kdbe ££000¢ va TomdveTot angvbeiog 6To mapdbvpo.

Axoua, cog emtpémetol vo. ekympeite Eva dvopo o€ pio Ekepacn Yo 01KN 6og evkoiio. Na
Oopdote OTL T0 Ovopo oL ekympeite glvar povo éva Ovopd, Kol OEV OVOTOPIOTE Kopio
poabnuoatikn petafinty (0mwg Oa ékove oto Maple,yio mapdaderypa). Kabe dvopo mpémet va £xet
plo i kabs otiyun. Av mpoomabnoete va dwPacete TV TN €VOG LN TPOCIOPIGUEVOD
ovopatog, Oo mapete pnvopa Aabovg.

Yyeddv ta Tavto oto Matlab sival mivakeg, gite poldlovve pe t€to100¢ £ite Oyt Avtd pmopeti vo
oo mapel AMyo péxpt va to cvvnbicete. Oa elodyovpe TG Aettovpyieg pe 0 oTVA Tivaka pali pe
o opUNTIKE TOLG 100dVVAUM, (OCTE VO UTOopeite vo  KOTOAGPETE TO KOAOVTOL 7OV
ToPOVGLALOVTOL GTO GUVTOKTIKO.
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2.2.20uBoAa kai orién

To Matlab oyedidotnke yio vo ypnoyomotei coemg Tpokadopiopuévn onueloypagio. Aokipudote
TOL TTOPOKATO TOPOOELYLOTA GTOV VITOLOYIGTY GOG.

Eicodocg "E€odog Xy6ira
3 ; 3 ans = g H ap1Buntikn dovievetl Ommg
- ans = . . .
34%212 ans = 7208 avausvorfx):/. Znug}cocrs OTL
1234/5786 ans = 0.2173 OT0 AMOTEAEGHO Sivetar To
2"5 ans = 32 ovopa "ans"kdde popd.
a = sqrt(2) a=14142 Mrnopeite vo emhéEete T

ovopata Tov OEAETE Yo TOL
SLPopa OVTIKEIEVO.

b=a,pi, 2 +3i b= 1-%1;1216 Mmnopeite vo, ypnoIHOTOcETE

ans = 3. . .

ans = 2.0000 + 3.0000i Kupota ywo va pakete
TEPLIOGOTEPEG OO Pio EVIOAEG

oe pia ypapun. Ta Pi, i, xat

etvon onpeia emanc.

¢ = sin(pi) ¢ = 1.2246e-016 To "eps"eivor to tpéyov dpro
eps ans = 2.2204e-016 axpipeloc. OTdfmote
puikpotepo amd "eps”sivan
TOAVOTATO UNOEV. NUEIDOTE
ot o Matlabkatolopaiver
(ko TEpLEVEL OO EGAG VL
kataAafaivere!) v
EMIGTNLLOVIKT] CTLELOYPAOLCL.

d=[123456789] d=123456789 To "d", "e", xon "f" eivor Oho
e =[1:9] e=123456789 . . ,
f=19 f=123456789 dwvvopata. Etvar icoddvapa.

[Tapatnpeiote ™ ¥pnon tov
teleot) " - petpder (ue
LOVAOES) aTtO £Va VOOUEPO
GTO EMOLEVO.

]9(3:) 0:2:10 gnzsozé 46810 Heptqcérseﬁg XPNOELS oV

i2:7) ANS=234567 (’SDHBOXOD’ . Topanpeiote

i) 123456789 OTL pumopeite va 1o
YPNOYLOTOLELTE Y10l VO TTAPETE
£va KOUUATL EVOC O10VOGLOTOG
(M wivaxa, N KOBov, KAT),
Y0l VO, TO TAPETE OAOKANPO.

h=[123]; ans=1 ‘Eva. epotnuatiko ;" Oa

h (nothing) g AmOTPEYEL TNV EUEAVION TNG

e€660v. Eva amho copuporo
" vrohoyilel v
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aAAnlopetabeon evog mivaka,
N 6€ o1 TNV TEPINTTMON,
aAAGCel O¢om petald
SLVUGULATOV-YPOULOV KoL
OLVUGLATOV-GTNADV.
h*i ans = 14 MobOnpatikég Tpdéelg oe
E ) E :2: ; ; g g Stavoopata. To * sivar
TOAMATAOGLOGUOG TIVAK®V,
EMOUEVMG 01 O10GTACELG TTPEMEL
va taplaovv.
To " . *" gtvon
TOAMATAQGLACUOG E1GO00V LLE
elcodo.
g]: [123;456;78 g :415263 Eiwsdyovtag évav mtivako.
789
9(2,3) ans =6 [Tpoonelahvovtog To oTotyeio
g(g’g .y an_31:273£)3 ° gVOC VoK.
923 = g 454 [Mapatnpeicte T ¥pfon TOL
789 oupforov "M yia va
TPOCTELAGETE il OMOKAN PN
YPOLLUA.
g"2 ans = 30 36 42 To npdto TOAOTAOGIALEL TOV
16062 ?; 69165 0 mivoako pe tov eavtod tov. To
g.A2 ans= 1 4 9 deVTEPO VYDOVEL GTO
16 25 36 TETPAYOVO KAOE €G0S0 TOV
49 64 81 VoK.

2.3.Mwg va EAéyxere tnv 'E§odo

[Ipwv mpoywpnoovpe o€ MO EEEWOIKEVUEVO TPAYUATO GTOVG Tivokeg, Oa MTav @POVILO Vo
avaeEPOLLLE BELOTO LOPPOTOINGNG.

H evtoAn mov mpémet va E€pete elvan format
o T va eléyyete Ta KeEVA HETAED TOV YPOUUL®Y, Xp1OoILoTolEicTe To format compact

o T va deite kot ta 15 ynmoeio mov ypnotpomomonKay 6Tov VITOAOYICUO, XPNOLLOTOEIoTE
7o format long

e ['w va deite povo 5 ymeia, ypnoponoleiote to format short

e [ va amotpéyete eviedmdg TV ££000, YPNGILOTOLEIGTE £VOL EPOTNUATIKO GTO TELOC TNG
EVTOMC.

[ va deite k1 dAlec emhoyéc, TAnKTporoyeiote help format

6
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Inuewvote 6tL o Matlab zdvra ypnowomoiei "dumAn" axpifelo (mepimov 15 yneia) otovg
VIOLOYIGHOVG TOV. AVTEG 01 EVIOLES puBilovV HePIKADS TOV TPOTO OV epPavileTat 1) ££000G.

3. Neproooérepa Mavw otoug Mivakeg
3.1.Mep100OTEPOI TPOTTOI VA KATAOKEUAJETE TTIVAKES

3.1.1. Evowuarwuévol TpO1ToI KATAOKEUNS

Y7dpyovv ToAAOL EVOOUATOUEVOL TPOTOL KATAGKEVTG TVAK®OV. AkoAovOovV pepukol:

Eicodoc "E&odog Yy6ira
rand(2) ansggéiiool 4?82868 Anpovpyei évav Tivoka pe
rand(2,3) ans = 0.8913 0.4565 0.8214 R
0.7621 0.0185 0.4447 KaTavepnpéva avapeso oto, 0
Ko 1
zeros(2) ans=00 Anuovpyei évav 2X2 wivaka,
ones(2) anso—ol 1 pe 6Aa ta ototyeio €160V
11 undevikd (1 ioa pe
LOVADQL).
eye(2) anSO:11 0 Tovtotikdc mivaxoag |.
hilb(3) ans = 1.0000 0.5000 0.3333
0.5000 0.3333 0.2500
0.3333 0.2500 0.2000

[Mo va mapete meprocOTEPES TANPOPOPieg oyeTKd pe Tto OEpa, dgite T celida Ponbelog yuo
€101K00¢ Tivakeg- TANKTpOoAOYEiGTE help elmat

3.1.2. AAAnAouyia

Mmopodv v GYNUOTIOTOVV VEOL TTIVAKES OtO TOVG TOAOVS. YTTOOEGTE OTL £X0VUE
a=[12;34]
a=12
34
Tote pmopovpe va PTidEovpe Evav Kovovupylo TivoKo LE OTOLOVOTTOTE OO TOVG TOPAKATM

TPOTOVG.

Eicodog "E€o0do¢

[a, a, @] ans=121212
343434

[a; a; a] ans=12
34
12
34
12
34
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[a, zeros(2); zeros(2), a'l ans=1200
3400
0013
0024

3.1.3. lMpoypauuariouog

O1 mivakeg pmopoHv emioNs Vo KOTOGKELOGTOVY HEG® TPOYPOUUATIGHLOV. AKOAOLOEL Eva
Tapdaderypa wov ypnoyomotei dvo Bpdyyxovg "for.

for i=1:10,
for j=1:10,
t(ij) = il
end
end

[Tapatnpeiote 611 dev VIEAPYEL ££000C, 0OV 1N VN EVIOAT TOL Ba Lropovce va apdyel ££000
(tGi.j) = ifj; ) teheudvel pe epOTUATIKO. Xmpic To epoTnpatiko, o Matlabbo tonmve tov
wivaka t 100¢opéc!

Ba KOAVYOVUE TO KOUUATL TOV TPOYPOULUUATIGLOD LE TEPLOGATEPEC AEMTOUEPELES OPYOTEPQL.

3.2.Mep1o000oTEPEC ALITOUPYIESC TIVAKWV

Onwg eidape kol evopitepa, to +, -, *, kor / opilovtar dracOntikd yio. Tovg mivokeg. ‘Otov
vrapyel apeiPorio yio to av pio Asttovpyio Oa ektedel aplOuntikég Tpatelg pe Tovg Tivakes (o€
avtifeon pe T apOunTiKég mPpaelg Hetald TMV OTOLXEImV £16000V £Va-TPOc-gva), va Bopdote
ot to ".*" (tehein-aotepakt) o moAlamAactalel o oToLKEln 16030V Eva TPOg Eva, kal to !

(aotepdxt) Oa extelel TOANOTAAGLOGUOVS TVAKMV.

3.2.1. BaBuwra ueyéén

‘Eva Babpmtd péyebog eivar amhdg évag apBuog. To Matlab tovg amobnkevel ecotepikd g
mivaxeg, aAld Tovg petayepiletot cav va ftav oplopol.

Olec o1 Aertovpyieg mov gumiékovv éva Pabpmtd péyebog kal évav mivaka emnpedalovv éva-
TPOG-EVA TOL GTOLYEID £160J0V TOV Tivaka, e pio e€aipeon: tov teleotn g dvvaung (). Me
T0 AOTMG OPIGTNKE TAPUTAV®, OOKIUACTE TO TOPAKATD:

Eicodog "E€0d0g Xyéira
b=2 b=2 Opilet 1o bva eivat éva Pabumto péyedoc.
a+b an55=63 4 H mp6c0eon doviedel otoryeio-mpoc-ctotyeio.
a*b anSGZ 82 4 To 310 kol 0 TOAMATAAGIOUGLOC.
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a™b an51:57220 Avt elvat Yymon wivaka og dvvaun - a*a
a’b an59:1164 Y yoon og dOvaun otoryeiov-npog-crorysio.

3.2.2. Aiavuouara

‘Eva d1dvocpo givar amhd évag mivokag pe pio povo ypapun (q pio othin). To Matlabkave pio
OLIKPIoN OVAULESH GTA OLOVOCUATO-YPOUUT Kol 6To S1ovOGHATO-OTAAN, Kot Oo Pydiel avdioyo
UAVOUO 0V OEV TTAPEL OVTO TTOV TEPTLLEVE.

Ye Ohec Tig apOunTikég Aesttovpyieg, to Matlab petayepileton éva didvoopo o¢ mwivaka, omdTe
yvopilovpe 1o TG va Tolhomiacialovpe éva ddvoopo pe évo Babumtd péyeboc. To Matlab
EMIONG 00,C OIVEL TIC TAPAKAT® AEITOVPYIES:

Eicodoc "E€odog X6

v=[123] v=[123] Opilet éva Cevydapt Stavoopdtov

u=[321] u=[321] pic cevydp "

v*u Error O1 3106 TAcELS OE GLUPOVOVV.

vau ans = 10 AovAevEL 0V TAPOVUE TV
aAAnAopETAOEO.

dot(v,u) ans = 10 To eocmteptKo yvduevo ivar 1o id1o
TPy L.

cross(v,u) ans =-48-4 To e€mtepikd yvouevo ovlevel Hovo
v 3-0140T0TA SIOVOCULATO.

3.2.3. Mivakeg

To Matlab éyet dheg Tic GuvnOiGpUEVEG AettovpYies EVOMUOTOUEVES, KOAOMDG KAl TIG TEPIGGOTEPES
oo TIG O OO LLOVTEG.

Eicodog "E€odog Lyoha
k=16 2 3 k=16 2 3 OpiCet évav mivaka.
51110 51110
976 976
rref(k) ansO: i 8 0 THmog ehayrotonoinong
001 YPOUUGOV 6TO eMinEDO.
rank(k) ans =3 H t4&n.
det(k) ans =-136 H opilovca.
inv(k) ans = 0.0294 -0.0662 0.0956 O avtioTpopog Tov Tivaka.

-0.4412 -0.5074 1.0662
0.4706 0.6912 -1.2206
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[vec,val] = vec = -0.4712 -0.4975 -0.0621 Ta 1d1001vOcHATO Kot Ot
eig(k) -0.6884 0.8282 -0.6379 10TIES TOV TIVAKQL.
-0.5514 0.2581 0.7676 0 N "ec" si
val=224319 0 0 L OTIAEG TOV elval to
011.1136 O 1010010VOGLOLTAL,
0 0-0.5455 Kot To Stoydvio oTotyeio Tov

val" givat ov 1drotipég

Yrapyovv moALEG akOpa cuvaptnoelg Ommg avtés. [Tinktporoyeiote help matfun  ywo var Tig
Ogite Ohec.

3.3.Auvovrag E§iowoeic

Mio and T KOpleg YPNOES TOV TIVAK®V €ivol 1) OVOTOPAGTOCT] GUGTNUATOV YPOLUUIKOV
eflohdoewv. Av 0 a elval €vag TIVOKOG OV TEPLEYEL TOVS CLVTEAEGTEG €VOC GUGTHUOTOG
YPOUUKGV eEl6OCEMVY, TO X €ival £vo O1GVUCUA-GTAAT TTOV TEPLEXEL TOVS "ayvDGTOVGS", Kol TO b
givor 1o dtavoopo otNAn g "e1dg mievpds”, ol otabepoi Opot, Tote 1 e€icmon mvakov a X =b
OVOTTOPLOTE TO CUGTNUO TOV EEICMOGEMV.

Av Eépete Aiyn ypoppkn dAyeppa, o pTopoveaTe vo ¥pNoLLOTOGETE TIC EVTOAEG Tov Matlab
OV TTOPOVCIACTNKAY O TAV® Y10, VO, ETOVENCETE TOV TVOKO Kl 6T GUVEXELN Vo, Bpeite Tov
TOTO EAOLYLOTOTOINONG YPAUU®DVY 670 eminedo. [Taporia avtd, o Matlabzrapéyetl vav mo amrhd

UNYXOVICUO Y10 TV EMIALGT] YPOUUUIKOV EEICOOEMV:
x=a\b
Avto pmopei vo dwfaoctel og "to X 100010l e T0 a£mi tov avtictpoeo tov b."
AOKILAGTE TOV LE TOVG TVAKES
a=[123;456;7810;b=[111];
Oo pémel vo TOPETE
x=-110
[ va emaAnBedoete avtd TOV 16YLPICUO, SOKIULAGTE TO TOPUKATM:
a*x, a*x - b, eps
Ta amotehécpata eivat:
ans=111
ans = 1.0e-015 *
-0.1110
-0.6661
-0.2220
ans = 2.2204e-016

[Topatnpeiote 611 T0 a*x - b BpickeTor TOAD KOVTIA GTO eps - TOL GNUAivel OTL Eival OGO TTo
KOVTA 6T0 UNdEV yivetat.

Av dev vrdpyel Aom, Topéyetal pio Avon "elayiotov tetpaydvav” (to a*x - beival to
pkpdTtEPO duvato). Elodyete

a3,3)=9;b=[110];

(mov kdver Tov mivaka Wralov kat oAAalel to b) kot slodyete Eava TIC TOPATAVED EVTOLLG,
YPNOLUOTOIOVTAC TO ETAV® PeAdKt Yia va Tig eravapépete. [lapatnpeiote 0t n Adon lval Aiyo

avaKpIPpng.

3.4.2wlovrag Kal popTwVvoVvTag Tmivakes

Ye avtibeon pe to Maple ka1 o Mathematica,to Matlab dev éxsr v évvolo tov @VOAAOL
epyaociog ("worksheet")Otav Byeite amd toMatlab, dev Ba tpotpaneite va ohoete v epyacio
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GG,

Av 0éAete va avtiypago Tng 00VAELIC 6ag, umopeite va yvpioete og “logging”
TANKTPOLOYDVTAG

diary 'c:\scratch\session.txt' oe unyovnuoto NT
diary '~/session.txt' oc UNIX.

[Topatnpeiote 611 M €€000¢ Ba cwOel TapdAinia pe v €icodo, omdte T0 apyeio O pmopel vo
YPNOWOTOMNOEL AUEGH G EYYPOPO.

Mmopel amhd va 0éhete va 6oeTe Evav N TEPLocOTEPOVS Tivakes. H evtoln diarysivat évag
TOAD AYO0POG TPOTOG Y10 VO TO KAVETE ALTO.

['o va choete v Tiun g petafantig "x" og éva apyeio amlov keyévov mov ovopdaletal

"x.value"ypnowonoteiote tnv
save x.value X -ascii

"o va odoete Oheg Tic petaPintéc oe Eva apyeio mov Aéyetor "mysession.matse popoen

ENAVAPOPTOCNG, YPNCYLOTOLEITTE TNV
save mysession

['o va eravaktinogte avtd v tpoonddeld cag, ypnoyLonoeicte Ty
load mysession

21 cuvéxew, Yo va 0gite To cmouéva apyeia, oe cuotiuate UNIX mtinktpoloyeicte Tig
EVTOALG:

% more session.txt
% more X.value

Ye ovomua Windows NT,avoitte to katdAAnio apyeio pe o Notepad.

4. Tpapnuata

To Matlab éygl e€opeticég dvvatdTNTEG YPOPIKOV (TPETEL VO YPNOUOTOIEITE KATOL0 TEPUATIKO
mov  vrootnpilel YpAEIKA Yoo Vo xpnolwomotleite TG dvvatotnteg). Ilapoia  ovtd,
YPNOOTTOLDVTOG Ypapikd oto Matlab sivarl OepueMmdde d1apopeTikd amd TO Vo PNOILOTOLEITE
yYpoowd oto Maplen oto Mathematica.

4.1.’Evvoisg papnuarwv

[Ipwv va dovdue Tig duvatdtnteg Kataypaeng oxediov tov Matlab, oxepteite i eivar oty
TPAYLOTIKOTNTO Eva Ypaenua. 'Eva ypaenua sivan éva cvvoro onueiov, otig 2, 31 axoua kot 4
dloTdoels, o omoio umopet va givatl 1 Kot va unv eivat cuvoedepéva e Ypappég 1 ToAhymva.
Ta mepiocoTEpE  UAOMUOTIKA 7OKETO, AOYIGHUIKODL TO KPVPouv avtd oamd To YPNoTN
OEIYUATOANTTAOVTOG OO [0l GUVEYN CLUVAPTNOT Yol VO TTOPAYEL TO, oTueia.

To Matlab givor oyedoopévo yio vo, doviedel pe mivokeg, kol Oyl pue ocvvoptioelc. Ot Tivakeg
glval évag aElomoeTog TpOTog Vo amodnkedeTe £vaL GUVOAO OO VOOUEPQ - TOV Eival akplBdg avtd
7oV ypetdleTol dTav YPNCUOTOLEITE YpaenHoTo. Apa OLEG 0L EVIOAES Yo Ypapnuoto oto Matlab
déyovion mivakee ®¢ opiopatd tovg, o€ avtifeon pe pia cvvdptnon. Av €xete cvvnbicel ta
dwypdppoto oe popen cvvaptnoemy, to Matlab propei va cog mipel kdmolo diotnua vo. to
ovvnbioete. Ad v GAAN pepid, o Tpdmoc mov N Tpootyyion tov Matlabkdvel Told gvkoro to
va dgl Kovelc ta dedopéva Kot vo, dnpovpynoet ypaenuato tov facioviatl o€ Aloteg onueiov.
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‘Eva dALo eEa1peTikd YopakInploTikod TOV GLGTAOTOC Ypoenudtov tov Matlab sival o tpdmoc
pe tov omoio gueavilel ™ ypapikn £€0d0. Xto Matlab, vrapyer (cuvnbwg) udévo éva mapddvpo
vy to drdypappa. Ot dtadoykéc eviolé yia T onpovpyio Tov dypdppotog Bo mpoctedovv
0710 TOALO Sudypappe, extdc kal av (nmoete va onpovpyndel éva kavovpylo. Avtd emtpénet
va eTayTel £va S1AYpapLLe, Kol OTN GLVEXELD Vo TO pLOUIcETE MOTE VO TOPLALEL OTIG OVAYKES
c0G.

4.2. Baoika 2-é1aorara papnuara

Thpa mov kKataraPaivets pepikd mOPATAVEO TPAYLOTO Yo TO YPAPNUATO, OOKIUACTE LT TO
mapadetypoto. Befaiwbeite 6t1 Ta0 akolovbeite motd, aliidg umopel va punv mapete o 1010
ATOTEAEGLLOTO.

Eicodog "E€od0g Xy6ira
X = '1(/)\50-.5110? (xoupior) Anwovpyei évov 1x41rivaka wov petpdet
y=x"2 amd 1o -10670 o¢ 10,
Kot évav 1x41zwivako Tov TpoKvITEL
VYOVOVTAS GTO TETPAY®VO TO GTOLXELD TOV
TPDOTOL TEVOKOL.
plot(x,y) ] Yyedaler ta onueia. Kade (evydpt eivar
] oxeduopévo, dote 10 <X(1), y(1)>va givar
] éva onueio, o <X(2), y(2)>va sivar £va
onueio, KA.
t=0:0.1:2*pi; (kopior) [Mopdyet kGmolovg Kavovpylovg 1X63
x = cos(t); TVOKEC.
y = sin(t);
plot(x,y) ; Yyedialer Ta onpeio. Avtd AMyetan
3/ “\ nopapetpikn oxedioon. [apampsiote 611
\\ / AVTIKOO10TA TO TPONYOOLEVO SUYPOLLLLLAL.
t = 0:pi/5:2*pi; (kopior) [Mopdyet kGmolovg Kavovpylovg 1x11
3 - gﬁf&g) mivakeg. Agiyvel TdOC var EAEYYETE TV
’ "avaivon" tov d1oypapLaTOG.
figure plot(u,v) ; ’// \ Anovpyet éva véo Tapdbvpo yio To
: Sudrypoppal, kot oxedialet ta onueio.
\\ // [Tapatnpeiote OGO avopolOHOpPOC tvar 0
TivaKag, agov ypnoportomoape povo 11
SELYHOTIKG onUEia.
plot(x,y, 'ro-) : //f “\\ Yyedialer kot oAl v emipoayn kdoon pe
: KOKKIVO, e KOKAOLG 6T GTotyEiol
:\\ / dedopévmv, Tov GuVIEoVTOL e gvbeiec.
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plot(x,y, -, : § Y10 1810 Srdrypauua, oyeddler v emipo
uv,b*) 3/{#‘ —4%\‘ €KO00 e K%?(K}/lt\tto, Ko)tcl GXS%ldCEl ™ H
\.,\k ,}/ YOUNANG TTPOTEPULOTNTAG £KOOGT UE UTAE
a0TEPAKIN GTA OTOLYEIN OEGOUEVOV KOl [LE
OLOKEKOUUEVES YPOUUES.
figure T I P Anpovpyel va Kavovpylo oyfua.
Zfoki?xloyt§l’2’l) : k ] To yopilet oe pia ypappn, 0o otes, kot
title('F’ine Mesh’) dtvel Bdon o610 TPDOTO TETPAY®VO.
subplot(1,2,2) Yyedualet.
plot(u,v) Aivel 610 TPEYOV GYEO0 £VOV TITAO.
title(Coarse Mesh’) Aivel Béon 6to de0TEPO TETPYMVO.
Xyeodlet.
Tov diver évav titho.
Agite to mopaxkdtom apyeion Ponbelag yioo Teprocdtepeg emAoYEG Kal 10€ec: help plot  , help

comet , help semilogy Ko help fill

To Matlabmapéyst ToAd 16YVPA YOPUKTNPIOTIKA 6T0 ToPabvpo oyedioong. XpNoIUoTolEioTe ™
UTapo epYarEi®V GTNV KOPLON Yo Vo TPooOEoete PEAT, YpappIES, Kot Keipevo pe oyOAlo GTO
Olaypappd ooc.

4.3. Baoika 3-61aorara papnuara

Eicodoc "E&odog X6,

t = -4*pi:pi/16:4*pi; (kopior) [Mopdyet o dedopéva...

X = cos(t);

y = sin(t);

z=t

plot3(x,y,z) 1\/ ... Kot Coypapilel Eva eEMKOEWOEC. .

g(oy; ; rgegqgg;i( (kopia) [Mapdyet dedopéva yio pio emeaveLn

3013 y ../\2.; ; Sy pappaTog,.

mesh(x,y,z) Zwypoeilel Tnv emedvela
YPNOUYLOTOLDVTOG EVOL TAEYLLOL.

surf(x,y,z) Zwypopilet pio emedvein og pia
"umadopévn” emeavelo.
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plot3(x.y,z) [Mopatnpeiote 6T1 €akolovdel va
oyedualet, aAAG mg Eva 6HVOLO amd
T0£0E108(C KAPAPES.

4.4.lMpoxwpnuévn Zxediaon

dvoikd, To Matlabumopel va kdver ToAD mepiocdTepa amd 0VTEG TIG AmAEG AokNoELS. Av OéheTe
va LaOeTe TEPIGGOTEPX, OOKILACTE TO. TOPAKAT® apyeio Bondsiog:
help slice , help movie , help getframe , help graph2d | help graph3d  , help graphics

5. MNpoypOaPUATIONOG

5.1.NMwg va mpoypauuari{sre

Mmopel kaveic va dnpiovpyncstl éva mpoypappo Matlab ypnowomowdvtag tov editor g
apeokeiog Tov, OTMS Kol pmopel va to amodnkevoel 6e €va apyeio Yo vo T0 XPNGUYLOTOU|GEL
apyotepa. Tétowa apyeic ovvRBmg ovopdlovtor "m-apyeia” (Matlab apyeia) kol Tpénet to dvopo
T0VG v TeAetdvel pe ".m" (o x. foom ). H ypnon m-upyciov omotehel KoAf TPOKTIKN
npoypappoticpod otnv Matlab, sidikd edv mpdkettor va ypNoUonTOGETE Vo, GOVOAO EVIOLDV
TOAAEG QOPES, Kot Giyovpa Bo avENGEL TNV TOPAYOYIKOTNTO GOGC.

Awrééte File -> New ->M-file yio va evepyomomoete tov eveopatouévo editor/debuggetng
Matlab, 1 ypnowonomote tov editor g apeokeiog coc. AxoloVOwg Onuovpyeiote 10
TOPAKAT® apyeio Kol amobnkevote to pe o dvopo sketch.m:

[X y] = meshgrid(-3:.1:3, -3:.1:3);

Z=X"2-y"2;

mesh(x,y,2);
Y1 ovvéyewn, oto Matlab, Befarmbeite 611 to directoryomov avike to m-apyeio Ppicketor 6to
path.EAéyEete to TANKTpOAOYDVTOC pathtool  kal emaAnOevovtog ot o directorycog vapyst.
(Ooot dev £xete YpOoEIKA UTOPEITE VO YPNOUOTOINGETE TNV EVTOAN addpath  di rectory .)

Topa ddoTE TNV EVIOAN
sketch

To amotéhespo eivat avtd mov Ba maipvate edv iyote E1GAYAYEL TIC TPELS YPUUUES TOV apyeiov,
UETA TO GUUPOAO TPOTPOTNG.

Emiong pmopeite va swodyete dedopéva pe tov eENg TpOmO: ov €vo apyeio pe 1o Ovopo
mymatrix.mkoi Bpioketatl oto Tpéyov directoryomov SovAeveTe TEPIEYEL TIC YPOUUES
A=[234;567;890];

tdte M evToA] mymatrix Stafdlel avtd to apyeio kol mapdyst Tov A. [Topdia avtd, yio peydlovg
TVOKES, EIVOL TTLO AGQOAES VO, XPTICULOTIOLEITE TIC EVTOAES save Kot loadTov Matlab.

5.2. 2Zuvaprioeig

Ot ouvvoptioelg elvar Omwg wor kabe dAho M-upyeio, oAl déyovtor opiopota, Kot
petayAottilovtor TV mp®dTN @OpPAE TOL YPNOLUOTO0VVTINL o€ éva doouévo %session%o yio.
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AOYOLG TaXOTNTOG).

Xpnowonoteiote tov ayomnuévo cog editor yuo va dnuiovpynoete £va apyeio pe 1o ovoua
Sroot.myov va TEPLEYEL TIC TOPAKAT® YPAULUES.

function sqgroot(x)

% Compute square root by Newton's method

% Initial guess

xstart = 1;

fori=1:100
xnew = ( xstart + x/xstart)/2;
disp(xnew);

if abs(xnew - xstart)/xnew < eps, break, end;
xstart = xnew;
end

Y10 Matlabddote Tig evrohéc

format long

sqroot(19)

Oa mtpémet va deite v €000 TNG CLVAPTNONG GOGC.

AVO TPOEBOTONCELS:

e  Mia ocvvaptnon &xel tpocPaon otig uetaPfintéc mov Ppickoviar oto "workspace'ond 1o
omoio KANOnKe, aAld o1 petafintéc mov dnuovpyodvtol péca otn cvuvaptnon (o1 xstart
Kot XNew, oto mponyobuevo mapddsryua)sivar tomikég, mov onuoaivel 0Tt dgv gival
npocPdoipec amd to workspaceond émov kaheiton 1 cvvaptnon. o meplocdTepeg
mnpopopieg, dOcite 10 Kepdiawo “llpoypappationdg M-Apyeiov' oto eyyepidio,
Xpnowonormvrog to Matlab.

o [lapatnpnon: av dwopbdvete pio ocvvaptnon kotd T OdpKew pHiog Tpoomdoeing,
xpnowonoteicte v clear  function_nanme 7y va OPNACETE TN UETAYAOTTIGUEVT
£€K000T|, ®OTE va d10.facTEL 1] KOtvovpyla.

5.3. Malikoc¢ MNMpoypauuarionog

To MATLAB umopei vo tpé€et o "batch mode”ue évav mapouoto tpdmo. Av évo apyeio pe to
ovopa "test.m"mepiExet Tig eviorég mov BéleTe va tpé€ete (mov dev vmootnpilovv Ypapikd), o
ovotnuo UNIX minktporoyeiote:

% matlab < test.m > homework.out
Avto dwafaletor og "TpéEe 1o MATLAB, e gicodo amod to test.in,kot é£odo oto test.out."To
apyeio mov divovue ¢ €icodo de ypsraletor vo ovopdleton kaTi-teleia-m", aAld wpémer va
TELEUDVEL PE TO quit
5.4.16ée¢ mpoypauuariouou

Ta "m-apyeia” mov vdpyovv NoN 6ctoMATLAB mapéyxovv modldd mapadeiypata! o va Bpeite
T0. onpeio 6mov Ppickovtarl ypnoomoleiote to path . Avtd Bo Gog 0dNyNGEL Kol GE KATOL0
demos.

Mmropeite axopo vo SOKIUACETE Vo TANKTPOLOYNGETE demo Yo Vo TAPETE pio 10€0 Y10 TO EVPOG
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TOV EPYAGLOV TOV UTOPOVV Vo, emltevyBovv pe to Matlab.

Aoxpéote o help function Yo piol GOKNGM TPOYPOUHOTIGTAOV.

6. Ta eTTOpEvA BAHATA

H enionun oelida g Matlaboto pabnpotikd tunpa:
http://itia.math.uch.gr/~mav/matlab/start/index.html

670 J1dikTVLO Ba oag Pavel Glyovpa WaiTEPA YPNOULN.

Eav ypnowonoteitar UNIX, 1 celida Using Math Software under UNIX

http://www.indiana.edu/~statmath/math/all/mathunix/index.html

tov IHavemomnuiov g Ivoudvag Oa umopel va cag Bondnoet. Eivor oty Ayyiikn yAdooa.

Ta enionua yyepidio xpriong mov cuvodevovy To Aoylouko g Matlabeivat yevikd mold kald,
KOl TIPOGPEPOVY OCLYKPITOG TOAD TeplocdTeEPEG TANPOPOpieg amd 1o mapov Pondnua. To
Mobnpatikd Tunuo €xel oy katoyn pio evpeia oelpd TETolwV YYEPLOI®V Ta omoia PpickovTot
oto Epyactpio tov Eeappocpévov kot Yroloyiotikdv Madnpatikdv otnv AiBovca 1'104.
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