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T eivor to MATLAB

To MATLAB (MATrix LABoratory) eivolr éva 010dpactikd mepiBdAilov Yoo aptBuntikong
VIOAOYIGHOVG KLpime. Méow tov Symbolic Toolbox pog mapéyet T duvatoTnTo Vo TPOoPovLE Kol G
Kdmolovg cuuPoAikovg vmoroyiopuove. To 1978 dnuovpynnke n tpod TOoL £Kdoom oe Fortran. To
1984 n éxdoon MATLAB 1 ypagnke oe yhoocsa C. I'piyopa 1o MATLAB éywve éva 1dwitepa
TOAVTILO Kol ONUOPIAEG EPYOAEIO Y10 EMOTAUOVEG KO EPEVVNTEC TOAADV EMIGTNLOVIKGOV TESIMV.
Yy emoyn nog £yovpe eBacel oty €kdooon MATLAB R2009b (ZentépuPprog 2009). O muprvog Tov
HE TIG PaoIKEC E0mTEPIKEG TOV €VTOAEG elval avamtuypévog o€ YAwooa C, evd Oheg ot vrolowmeg
EVTOAEG TOV elvan avamTuYUEVEG 0T YA®oca tov MATLAB.

Ta KOp1a yopaKTNPIoTIKE TOL £lvar Ta akdAova:
1. Emtpénet tayd Kot E0KOAO TPOYPUUUATIGUO OE o DYNAOD EMITEIOL YADGGO.
2. Topéyet vynAiov emmEOOV EDKOAN VAOTOUCUA YPOUPIKAL.

3. To 6100pactikd TOV TEPIPAAAOV EMTPETEL TOV TEPOUUATIGUO TAVED GTA dEOOUEVE KOl EDKOAN
€0peCT GOUAUATOV.

4. Eivor pio oOyypovn YADGGO TPOYPOUUUOTIGHOD 7OV VROCTNPILEL TOV OVTIKEWLEVOCSTPOQT|
TPOYPUUUATICHO, YEWPILeETOL TOL dedopEVO UE 1daitepn evkoMa (T.y. ywpig dnimcelg). Ta
npoypaupate. MATLAB pmopobv vo petapepbodv amd éva cvoTUo o &va GAAO Yopig
LETOTPOTY.

5. Ymapyovv moAréc Pipiiobnxeg (Toolboxes) mov Oivovv Tn OLVATOTNTO VO YEPIOTOVLE

mpoPAnuata cuykekpiuévov mediov m.y. Fuzzy Logic, Image Processing, Databases, Symbolic
Maths, Parallel and Distributed Programming kot moAAEC GAAEG.

6. Ymapyer daebovog O100£01H0g KMOKAG OTO OdiKTVO 7OV KOADTTEL HEYOAN  YKAUO
LLOOMLOTIKGV KoL ETLGTNUOVIKOV TPOPANUATOV.
Exteloviag 1o MATLAB puog epeaviCetor to mapdboupd tov péca omd 1o Omoio HITOPOovUE Vv
YEWPLOTOOUE OA0 TO TEPPdALOV NG epapproyne. (Av 10 mapdbupd GTOV VTOAOYLOTH GOG OEV Elval
avtd oL eppaviletar oty gkovo emAééte tov Kotdloyo emAioydv View—> Desktop Layout >
Default.) Xto mepipdAiov avto apykd opilovue Tov pakero otov onoio Ba epyactolpe (€& opiopov o
C:\MATLABG6p5\work) kot 6o, amofnkedoovpe To TPOYPAUATAE COC KOl TO apyEicl GOC.

Y10 de&d vmapyer to Command Window oOmov oivovpe tig evtorég poc oto MATLAB xot
AapPavoupe ta amoteléopota. O evTolég divovTal PeTd TV TpoTponn >> (prompt) Kot TO TELOG TOVG
motonoteitol matdvrag Enter. Xta apiotepd oto dve pépog vmdpyovv SlobEécia To Tapabupo
Current Directory, oto omolo PAEmete To MEPLEYOUEVO TOV EVEPYOD (POKEAOVL Kol TO TopdOvupo
Workspace 610 omoio epugavifovtor o1 petafAntéc mov opilovie Kot Yp1CLLOTOLOVLE.

10 Kat® UEPOG ot aploTepd vapyel To Tapdabvpo Command History 6to omoio gpgavifovtal OAeg
ot evtoAég mov ekterovviol 6to Command Window amd 6mov pumopovv va ektelecBovv Eavd 1 va
avtrypaeovv. Téhog, and tov katdroyo emioydv File (New, Open) umopolpe Vo EVEPYOTOUCOVLLE
tov ovvtditn (editor) too MATLAB 6tov 0m0i0 GUVTACGOVLLE TO TPOYPEULOTE JLOG.



To neprfpdriov Tov MATLAB.
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¥10 MATLAB vzdpyet pio yevikn apyn, 6Aeg or mocdtnteg Ocmpovvrorl mivakes (aKOU KoL oL
apOpoi Osmpovvrar 1x1 TIvVOKES) KOl 0TOONKEVOVTOL KOTA GTI|AES OTN] UVI|UN TOV VTOLOYLGTY].
Eniong 6o mpénetl va yvopilovpe Toug axdiovBoug Kavoveg:

Metd v mAnktpoldynon evoc vrmoroyiopod matdue Enter yioo va AdPovpe ¢ amdvinon to
OTOTEAEGLOL.

1. H yp1fon tov ; 610 TEAOG EVOG VTTOAOYIGLOD EYEL MG OMOTELEGLO VO YIVEL O VTOAOYIGHOG OALA
VO, U1V ELPAVICTEL TO ATOTELEGLLOL.

2. () o[ ] éxovv drapopeTikn onuocia.

3. Zta ovopato petafintov 1o MATLAB sivar gvaicBnto ot yprion keporaiov ko melov
YPOUUATOV. XT0 ovOopaTo o€ Balovpie Keva 1 cOUPOACL.

4. TIknktpoArodynor ovouartog petafintig ko Enter divel og amdvtnon tnv Tiun tg.
5. Me ta Béln kdvelg scroll oe mponyodueveg EVIOAES.

6. H evtoAn help topic poc diver online Ponbewa yia 1o topic. [Tio avaivtikny Ponbeia Kot
napadeiypata eivor dtabéciun omd tov katdroyo emAoyov Help> MATLAB Help.
7. YTOAOYIOUOG TOV BELOVLLE VO GUVEXIOTEL GTNV OO KATM YPUUUT EIGOO0V TPETEL GTO TEAOG

(13 2

™G KEOE evOAESTG YPOLUUNG VO EYEL ...

MMPOXOXH: Xto mwopodeiypota ep@avileTal 1 TPOTPOAN EVIOADV >> TOL pog ERPavilel 10
MATLAB gav emBvopugite vo eKTELEGETE KATOLN EVTOAY] 6TO 01KO G6OG VITOLOYLIGTY] Ogv O Tpémer
VO TANKTPOAOYEITE KOL TOVG YOPUKTIPES >>.

EPI'AXTHPIAKOX OAHI'OX

Awdwkooio epyastnpiov: Awfalete 1o keipevo mov Tponyeitan TV eviodmv. Exteleite Tic eviolég
Kol 0TO KeVO OeE10 TOVG YPAPETE TO AMOTEAECUO Kol oYOMA GaG Yo TO TL KAVEL 1] EVIOAN Kol YioTi
£€0M0E TO GLYKEKPIUEVO omotéAecua. Edv €xete omowadnmote amopio anevBiveste oTov d10dcKOVTA
coc kot To ovintate poli Tov.

Ewsoymyikd 0épata
¥10 MATLAB € opiopod ot mpdéeig petald aplfuntik®v mocottewv yivoviol pe SmAn axpipela,
onAadn pe 16 ymoia oyetikn okpifela. Me v ypfor OUOGC KATAAANA®Y ONADOGE®Y UTOPOVUE VO
YPMOLUOTOCOVLE Kol TocOTNTEG OmANG aKkpifelag (pe 8 ymeia axpifeia). Avtd ouwmg gival kATl TOL
dev Ba oG amaoyoANGEL.
O paéeic mov exterel 10 mepiPdAlov givar n TpocHect, N AEAIPEST), O TOALOTAUGIAGUOC, 1) deEId
olaipeom, n aploTEPT] d1aipesT Kot 1 VYWOOT 6€ OUVON, LE TEAECTEC

+ - A
avtiotoyya. H mpoteparomta tov npa&ewv kabopileton e ™ ypfon mopevhEcemv Kol GOUPOVE |LE
T, 6c0 yvopilovpe amd To Madnuotucd Kot Tic GALEC YADGGES TPOYPUUUATICLOV. Mg T0

EKYMPOVUE GE UETAPANTES TIC LOOMUATIKEG EKPPACELS.

"Eotm 611 B€Lovpe va vToloyicovEe TV TIUN TG TOPACTOONG :

2+H+252
3

2
N omoio £YEl AMOTEAEGLO TOV APPNTO 555: 55.6666... . Zmv TpoTpom EVTOAGDV (prompt

Omwg ovopaletal 1 ool eUPAvVILETUL LLE TOVE YOPUKTAPES >>) TANKTPOAOYOVLE TNV aKOAOLOT

EVIOM) :



>> 2+11/3+2*5%2 i 55.6667

ko wotdpe Enter .

To mepipdrrov oo MATLAB ekteAel Tig TPAEELS LE TN YVOGTH TPOTEPALOTITO KOl VTOAOYILEL TO
omotéAecpa pe 16 ynoio oxpipela. Qotdco, 10 mepiPdAiov eueavilel 10 OmMOTEAEGUO
YAPNOUOTOIDOVTAG TO 5 SNUOVTIKA Yl Tov (UE TEGoEPO dEKADTKA Kot PEYPL TPio aképata yneia
GTPOYYLAOTTOLOVTAG TO TEAEVTALO dEKAOTKO YNn®io).

"Eoto 611 Tdpa 0EAovE Vo, vToAOYIGOVLE TNV TN TNG TAPACTACTG :
11
2+?+252 +100 (2+5%)
N omola £YEl OTOTEAEGILA TOV APPMTO

55§+ 12700 =12700 + 55.66666.... =12755.6666... .

2€ LTV TNV TEPIMTOON TANKTPOAOYOVE:
1Y TV TEEPHEEROT] TAICTPOROYODH /{ 127566 + 004=12756 x 10* ~ 12756
>> 2+11/3+2*5"72+100* (2+573)

Edm, emedn oev umopel va epapuootel 0 mopomdve Kavovog (vrmdpyovv Topondve amd Tpia
aképaila ynoeia), To arotéhespa sppaviletal o ekBeTikn Lope1|. Agv mpémer va. Egxvape 6TL aVTO
mov BAémovpe givor povo pia avomapacTact) Tov aplOpod pE Eva GUYKEKPLUEVO TPOTO KO Oy
N T oL €£YEL 0TOONKEVGEL 0 VTOAOYIGTI G,
H exOetucn} popon avamapdotacnc aptBpod £xel tn Lopen:

a.fexc
6mov 10 a eivor to aképaro péPog, to L 10 dekadikd Kor t to exfetikd pépog Tng
avorapdotacng tov apdpov. o kebéva and ta o, f ko ¢ pmopei va dotibevtar Eva €vog
GLYKEKPIUEVOG 0p1OUog yneiov (avdioya pe 1o meptPdAiov mov epeavileTor o apOpdc).

"Evag tétotog ap1Bpog swapaleton mg

a.fx10%
Ta mapédeypo 1o 2.1423¢+ 02 eivon 1 ekBetich avomopdotaon tov 2.1423x10" =214.23 |
eved 10 2.1423e — 003 eivon 1 exdeticn avamapdotaon tov 2.1423x107° = 0.0021423.

H perafintiy ans

Onwoc mBavd yvopilete, petafint) oto TPOYPUUUATIOTIKA TEPIPaAlovia (Onmg elval kol To
MATLAB) givon pio. 6éom ot Pvhun tov VIToOAOYIoTH 1 omoia £YEl £vol OVOWO UTTOPEL va, TapEL
Koo mepleyopevo. Otav avapepOUacTe 6TO GVOUO TNG LETARANTAG elval Gov va ava@epOLIOTE
T0 mEPLEYOUEVO ™. Tnv Tun g petafintig pwropodue va v aAldEovpe. Méypt topa dev
&yovpe uAnoel kaBorov oo LeTaPAntés, ®otdco oto mepPaiiov tov MATLAB vrapyetl pia
OLYKEKPIUEVN LETAPANT M omola AapPAvel G TN TO OMOTEAEGLO EVOG VTOAOYIGUOD TOV OTO10
dev €yovue ekywpnoel o€ Kamowa petafAnt. H petapinty avt €xel dvoua ans. Mropovpe va
YPNOOTOCOVLE TNV TIUN NG OLYKEKPIUEVNG UETOPANTAG KOA®VTOG TO Ovoud e 1
ypnoonoidvtag ™ oe mpdtelg. H petaPinti pe dvouo ans dwatnpel mavto ot UvnRun to
OMOTEAEGLO TNG TEAELTALOG EVTOANG 1 omoia dev £xel ekywpnOel o€ pio CLYKEKPIUEVT HETAPANTY.
[Mapanpnote oto mapdbvpo tov yopov pvhung (Workspace) €xetl epeaviotel i petafAnti avty.
AuthomaTnoTE TNV Ko OEiTE TL yiveTal.

"Eotm 011 petd amd 06eg eVIOAEG £YOVILE EKTEAEGEL £MG TOPA EKTEAEGOVLE TNV EVIOAN:

I
>> ans+2000 | 1.4756e + 004=1.4756 x 10" ~ 14756 1.4




Méypt mptv TNV €KTEAEOT TNG OCLYKEKPUEVNG €VTOANG M MeTaPANT) pe Ovopo ans elye Tun
127556666, ... Me T ovykekpiévn evtoAn mpootifetar oto mepleyopuevo g 1 tun 2000 ko
exympeitan To omotéecya oty id1o petafAnty.

Exyopnon Tipav og petofintéc
Onoc avaeépape ektdc amd T 0e€1d daipeon, wg TpdEn vdpyel Kot 1 op1oTePT| daipeon :
a\b=a'b=b/a

IMa ta dvo €10 dopéoemv 1oYvEL:

2/3=2x3"=0.666... ,2\3=2"x3=1.5
H ypnion ¢ €xel peyokivtepo vonua oty nepintmon mov epappoletal petabd TVAKOV ®oTOC0,
oG SOVUE TNV EPAPLOYN TNS e ap1Buove. Xto MATLAB minktpoloynote:
>> a=2
Me avtov Tov TpOmo ekywpnoape otn UeTafAnt) pe ovopa a v tiun 2. [Hopammpniote 6t dev
&yovpe Kavel kapio oNAwon toOmov g MHeTaPAnTAg avthg (dev elval omapoitnto GAA®OTE).
[Mapamnpnote eniong OTL €dv dumAomatcove To dvoud g oto Wrokspace avoiyel 0 cuvTaKINg
HETAPANT®V, OOV avapEpeTol N LeTaPANT) o¢ Eva mivakog 1x1 pe Tpég durhng axpipelag. o va
KaTovonBohv TANP®G o1 S10POoPEG TV 6VO TUTMV JLUIPESNG EKTEAEDSTE TIC AKOAOVOES EVTOALG:

b=3

>z /< 0.6667
>> c=a/b

PR /< 1.5000

H gvtoin format

Me m ypfion g evioAnc format pmopodue vo emAéovpe tov TPOmMo pe TOV omoio Oo pog
moapovotdlovior ot apBuntikéc moocotntec. H mpoxabopiopévn katdotaon sivar vo gpeaviovion ot
apfpol og popen short , Snradn eppavilel Tovg ap1Bpodg e to ToAD 4 dekadikd Yyneio Kot To TOAD
3 axépara. Edv o ap1Buog dev pmopel va napactadel €161 10tE TOV gupavilel oe ekBeTIKN LOpPN HE
«shorty avamapdoTaon Tov akEPOIOL Kot OekadKoD pépovc. AAAN emhoyn eivol n emAoyn long
OTOL YOl TNV OVOTTAPAGTACT] TOV OKEPALOV UEPOLG UTOPOVV VAL ELPOVIGTOVV UEYPL 2 1 3 ymeia Kot yio
TNV avamopdoTocn Tov deKadtkov pépovg 15 ynela. Emiong n emloyn long e emPaier v «long»
OVOTOPACTOCT TOV OKEPULOL KOl OekadkoD pEpovg oe ekbetikny popen. Ta moapamdve yivovion
OVTIANTTA LLE TO, TOPUKAT® TOPAOELYLOTA.

>> c=2+10/3+2*5%2-10* (2+573)
’——‘ -1.2147e+003
>> d=2/5 ——-—————i 0.4000

>>

>>

>>

>>

>>

>>

>>

>>

format long

¢ ——‘ -1.214666666666667¢+003

d

format long e

(o]

d

format short e

c ——————___-_‘ -1.2147e+003

>> d

0.400000000000000

——‘ -1.214666666666667¢+003

4.000000000000000e-001

4.0000e-001




>> format short

5> ¢ ———( -1.2147¢+003 0.4000

>> d {

Ioodvvapa pmopel kdmolog vo. aALAEEL TOV TPOMO EUPAVIONG TOV OpIOU®OV omd TNV EMAOYN
Preferences tov xataAdyov emhoyav File. Yrdpyovv kot Ghdeg emroyég yio tnv evtoAr| format oArd
dev Oa oG amaoyOAGOoVV.

Xeipopog petafintov, TEPLGGOTEPA Y10 TIS UPLOUNTIKES TOGOTNTES.

Onwc eidape, Ohec o1 HeTafANTéC, 0O TN OTIYUN TNV OMOl0, TOVG EKYOPOVUE pia TIUN amodnkevovtal
o€ &vo TUNMO TNG UVAUNG Tov vroloylot)| to omoio o MATLAB ovoupdler Workspace. Xt
ocvvnOopévn popen tov mepiarrovioc o  MATLAB umopodue vo dovue oty apiotepn Tove
yovio ta tepieyoueva tov Workspace oe éva mapdbvupo (dgite v ewcdva oty tpdtn 6eAida 3). Exel
eupaviCovror ot petafAntéc, o TOMOG TOVG, KOl TO TEPEYOUEVO TOVG. ATO TN OTIyW| Tov Of
ypealopacte kamow HeTaPAnT] KaAd givor va v dlaypdeovue and to Workspace pe v €vioin
clear. IIpwv Eexwvnoovpe pio véa epyacia  evdeikvuton va ektedovue v evtoAn clear all oote 10
workspace oo MATLAB va eivor amoliaypévo amd UETAPANTEG TOL APOPOVV TOANLOTEPOVS
vohoyiopovg. Agite oto Tapdbvpo Tov Workspace tnv petaAntn pe 6voua a.

>> clear a . .
M ??? Undefined function or variable 'a’'
>> a

Metd v ektédeon g evioing clear n petafinti 6ev vdpyet ma oto Workspace.

Ot apBpol duthng axpipelag oto MATLAB amodnkedoviol oty Lviun Tov VTOAOYIoTH UE AEEELG TV
64-bit. Ot pn pndevikég mocodmteg £xovv éva evpoc omd 107" éoc 10°*® mepimov. H povida
otpoyyvAomoinong sivon 275 & 1,11 % 10~ . H povado otpoyyvlomoinong (roundoff unit) eivar to
OplO0 TOV GYETIKOV OQAANATOC OTav ekTehovvial ol Pookég mpdéelg (mpdobeom, agaipeon,
TOALOTAQGLOGHO Kol dlaipeon) Heta&d 600 aplBumdv KvnTig LITOOUCTOANG KOl GTOV VITOAOYIGHO TNG
piCog apBpod. Me amhd Adyla, O TO TOPATAVED EVVOODV OTL OTMOG £YOVUE aVAPEPEL 0TO TEPPAAloV
tov MATLAB o1 tpdéeig yivovton pe 16 onuovtcd ynoeio akpipeto.

Ot ovvaptioelg realmax kot m realmin emioTpéEovv TN pHeYOADTEPT KOl TN MIKPOTEPT OETIKN
TOGOTNTO, AVTIGTOLYO, TOV UTOPEL VO YEWPIOTEL TO TEPPAALOV.

>> realmax 1.7977e+308

>> realmin 2.2251e-308

H Inf xou 1 NaN amotedodv 600 «Tiég» mov ekepalovy v amepn mocdtnto (dnAadn TocoTnTe 1
omoia etval LeyaATEPT Amd TNV UEYOADTEPT TOGOHTNTO TOL UTOPEL VAL ¥E1PLOTEL TO TEPIPAALOV) Kot TN
un opilopevn LobnUaTIK) ToGOTNTO (E,E,ﬁ ¥ @) avticTolya.

>> 1/0 I Inf

>> 0/0 | NaN

Onowdnmote TocdTNTA LEYOADTEPN amd TN realmax mpokadel vepyeidion (overflow). Ze pio tétola
nepintmon, oe avtifeon pe GAAa TPOYPOUUOTIOTIKG TEPBAALOVTA, OEV TPOKAAEITOL TEPLATIOUOG TOV
TPOYPAUUATOG, amAd 1 TIUA NG HeTaPAntig Béteton ion pe v dnepn mocdétrta. [Hapammpniote ta
OMOTEAEGLLOTO, TOV AKOLOVO®V EVTOADV.

>> l.l*realmax //{ Inf

>>-2*realmax | T quf

To eps amoteiel T dapopd peTa&d Tov 1 Kot Tov endUEVOL ap1BoD KIVITHEC VITOOI0GTOANC.

>> format long e

>> eps 2.220446049250313e-016

1.000000000000000e+000

>> 1+ eps




[Tapanpniote 6TL N T TOL Yo TNV TEPITTOON TOL apBuov 1 givorl mepimov dVo Qopég TN pHovdda
otpoyyvionoinong. Edv onAadr| n to amotédecua givor petad Tov Eva Kol KpOTEPO TOV £VA GLV TN
HoVAada oTpoyyvAOToinong o aplfudg GTPOyyLAOTOLEiTOL GTN Hovada. Xe avtiBetn mepintmon, edv o
ap1Bpog mov voAoyiletan givarl petalhd Tov va GUV TN LOVADdQ GTPOYYLAOTOINGTG KAl TOL £VA GV TO
eps TOTE 1 GTpOoYyyvAOToinon yivetan 6to 1+eps.

H ovuvvapmmon realmin emotpéper t0ov UKpOTEPO OETIKO KOVOVIKOTOINUEVO OpBUd  KVNTAG
V0d106TOANC. OTO10GONTOTE VIOAOYIGUOG UIKPOTEPOG amd Ty mocotnta realmin eite Oewpeiton
UNoév, edv Exetl amotéleopo Kpotepo tov realmin *eps, &ite mpokadel kKdmola Pikpn TPoOcHTNTA LUE
TOALG UNOEVIKA GTNV EKDETIKT TOL AVATAPACTACT).

>> realmin*eps 4.940656458412465¢e-324

>> realmin*eps/2 \( 0

[Ma va Katavonoel KAmolog TAP®G TOVG TOPATAVE® VITOAOYIGHOVG TPETEL VA EUPaBUVEL GTOVG KAVOVES
ap1OUNTIKOV VITOAOYIGHOV KivnTiG vtodiactoAn¢ (IEEE) mov ektelel o vmoloyiotig.

Bo10sw0 6to MATLAB
Exteddvtag v evtoAn help 1 and tov katdroyo emioyov HELP-> MATLAB Help prmopeite va
Bpeite Ponbeta oyetikd pe v KaOe gviol] tov MATLAB.

>> help eps

H Ponbeia mov mapéyet to mepipdAdlov givor Tpoyuatikd eKTEVIG Kol B KAADYEL TANPWOG TIC OVAYKEG
TOV UEGOV YPNOTN.

Ofpo Yo ovl1 TGN 6TO EPYAGTNHPLO:

O vroAoyiopol cpaipdtwv, oto tepiaiiov tov MATLAB, dev yivovtar ot1g amoAvteg mocotnteg. H
amdotaon €vog opluov X oamd Tov emduevo oe péyeboc aplBud mTov KaTOVoEl Kol amodnKevel TO
mepIPaiiov dev eivar otabepn, oAAd vToloyilovtal pe 6YETIKO TPOTO. XTIC TO TPOCPATES EKOOCELG
tov MATLAB (ka1 6yt otijv 6.5 mov €ivol eYKaTEGTNREVY] 6TO EPYAGTIPLE NOG), 1| EVIOAT eps(X)
poG emotpépel Oetikn amdéotaon peTtald Tov aplBuod X kol Tov emopevov oe péyebog aplfpov.
[Mopampdvrog ta mopakdto aroteléopata (To omoia Aapupdvovie o KATOW amd TIC TO TPOSPATES
exd6oelc Too MATLAB) onuei®ote TopakdT® TO MG KOTAVOEITE TNV £vvoll amOAVTO GQAANT Kol
OYETIKO oaipa. Mropeite va To eKppdoete e £va TOTO;

>> eps (1) 2.220446049250313¢-016
>> eps(1/2) 1.110223024625157¢-016
>> eps(2) 4.440892098500626¢-016
>> eps(100) 1.421085471520200¢-014

O pryadwkoi apr@poi cto MATLAB

Eépovpie OTL dev VIapyEl TPOyRaTKOS aplpdc mov emaindedel ™y eficwon x° =—1. H avéyin
emilvong tétolmv e&lo@oemv 0dnyel 610 GUvolo TV uryadikov oplfudv. To cdvoro C 1oV
Y OdKAOV aprOpudv givatl Eva chHVOA0 Tov TeP1ExeL To oUVOL0 R TV Tpaylotik®y aploudv.

’ ’ s . 7 , .2 r ’ s ’ ,
Yrapyer oto C éva otoyeio itétowo dote i° =—1. EmmAéov k@be otoryeio tov C £&xel povodikn
nopdotacn e popeng a+bionov a,b € R . Enopévog, av a,a’,b,b’ e R, éyovue

a+bi=d'+bi<=a=d xub=>b".
Eotw z=a+bi eC 6mov a,beR .

O mpaypotikdg apuds a ovopdletol o mpaypaTikéd pépog tov Z ko ovuPolriCeton pe Re(z). O
npaypatikds aptdpdg b ovopdletol To QAVTOGTIKG péPOS Tov Z Kot ovpPoriletan pe Im(z).




1
Av 110 mopadetypo z = % +3i,10te Re(z) = >’ Im(z) =3.

‘Evag pyadikde aptBpdc sivar poypoatikoc av kot Lovo oV TO QOVTOCTIKO HEPOG TOL &ival 160 UE
UnoEv:

zeR< Im(z)=0.

—_r r r . 2 J r r 7 r
Eépovpe 61t éva tpridvopo ax” +bx+c , omov a,b,c € R, éyel mpaypatikésg piCeg av kot povo av m

Slokpivovsd tov eivar pn apvntuch}, dnhadh b> —4ac > 0. Opwc xkdbe tprdvopo &xet yadikés pilec
(aveapnra omd 10 TpoOoMo ¢ dakpivovcog). [lpdypatt, edkola emainbevetol pe Tpa&elg OTL 1

. 2 _a o« . . _ —b++b’ —4ac
egiowon ax” +bx+c=0, émov a#0, &t pileg Tig¢ x = 5
a
~btJ(-1)(4ac-b*) -bxi|(4ac-b?)
2a - 2a

-2+
x* +2x+3givan X:Tl\/g:—lii\/i.

. Av b’ —4ac<0, 1618 01

pileg avTég yphpovtal x = . o mapaderypa, ot piCeg tov

Y10 MATLAB ot petafAntég 1 ko j elvon ioeg pe TN QOVIOCTIKY HOVAOW, EKTOG KOl OV TOVG
oALGEOLE TN EKYOPOVTOG TOVG pio GAAN. Avtd dev givor KOAd va yivetar €dv oKomedovUE Vo
EPYOCTOVLE LLE TOGOTNTES TOV UTOPEL VoL ELVOIL ULYOOTKEG.

>> 172 -1

>> j72 1

|
>> i=2 >
>> i%2
\( 4
>> clear i
I

>> i | 0+ 1.0000i1

‘Eoto pryadwoi z,we C pe z=a+biku w=c+di.
» TIpécOeon - Agaipeon Opilovpe 0 dOpocpa z = w ¢ e&ng
zrtw=(axc)+(bxd)i.
*  Toiremracracpég Opilovpe To yvopevo zw g €ENG

zw = (ac—bd)+(ad + bc)i

= 0 avtioTpoog Tov a+ bi kon cvpPoliletan pe (a + bi )71 |

- Kot O etvor 0 pryadikog
a+bi

aplOpog p ibz + a2_+bb2 i. Toyoel (a+bi)(a +bi)71 =1

= H dwipeon opiletor m¢ TOAATAOGIAGUOG JUE TOV OVTIGTPOPO z/ W=z W '

¥1t0 MATLAB pmopobpe va opicovpe pryadikovg aptfpods kot vo kdvovpe Tic Boaocikés npdéels e
avtove. H eavtaotikr| povdda Bo mpémer eite va moAlamhoacibleton pe tov teheot) * gite va
TANKTPOAOYEITOL KOANTA GTO QavTacTikd pépos. H cuvaptnon sqrt( ) vmoAoyilel v TeTpoy®VIKN
pila Tov opicpaTog TS,

>> clear all / 1.4142 - 5.0000i
= t(2) -5i4

>> z=sqrt( )l/{ 1.0000 + 3.0000i

>> w=1+3*1i

>> Z+wW ’//{ 2.4142 -2.00001

i 16.4142 - 0.75741




>> z*w

-1.3586 - 0.92431

>> z*w'\-:I.'—--——_.__~___~““‘-_<
-1.3586 - 0.9243i
‘Eotw z=a+bi €C 6nov a,b e E.

O mpaypatikog apludc a ovopdletor 10 TPAYRATIKO HEPOS, EVO O TPOYHOTIKOS optOpog
b ovopdletar o pavraoTiké pépog tov Z  Métpo Miyadwkod ApiBuod z =a+bicivar o opBudg

>> z/w ‘

\a® +b* ko cvpPolriletar pe |z| O ovluynig tov pyadkod aplBuod z =a+bieivor o a—biko
cvpPorleton pe Z ko wyveL | oxéon zz =a’ +b> = |z|2.

Me 115 cuvaptioels abs( ), conj( ), real( ), imag( ) vmoroyilovpe 10 péTpo, Tov culuYN, TO TPAYHATIKO
KOt TO Pyodikd pEPOG evag pryadtkov aptfpnod avtictoyo. OmoTe XP1GUYLOTOUOVTAS TOVS TOPATIVED
TOTOLVG Kot OPIGHOVS 01 TPELS akOAOLOES EVTOAEG Bl TPETEL VoL SMGOLV TO 1510 ATOTEAEG LA

>> abs(z) "2
27
>> real(z) "2+imag(z) "2 ——{ 27
. .
>> z*conj (z) \( 27

Ag Bempriocovpe ™V ekOva EvOg U undevikod pryadikov aplbpod z = a + bi oto eninedo. Eotm 6 n
yovio (Letpnuévn oe axtivia) mov oynuotiletor ov KwvnBovpe pe eopd avtifetn g Kivnong twv
Sectdv pohoylod amd Tov nudEova Ox oo OM Ommg Qoivetal 6To G .

b= M(a,b)

19) a

Tote £xovpe a = |OM|cos 8 kar b = |OM |sin @ . Zvvendg woyvet z = a + bi =|OM |(cos @ +isind).

H mopdortaon |0M |(c0s 6 + isin 6) ovopdLeTon 1| TPYY@VOPETPIKI pope1) Tov a+bi. Tapotnpodpe
otL T0 |0M | gtvat to pétpo tov a+bi. H de yovio € (0< 6 < 27) ovoudleton to (mpmTedov) dpropa
TOV a+ bi . Zoven®dg 1 TPIYOVOUETPIKT LOPOTN Eivat

p(cos@+isind)

omov p =+a’ +b* ko 0 sivor 0 dpiopa Tov a+bi.
To opiopa tov a+bi mpocsdiopiletar amod TG oYECELG
a=pcosd,b=psind,0<0<2r.
Awp®dvTog Tovg 600 AVTOVS THTTOVS GLUTEPAIVOVLLE OTL
tand=b/a—= O =arctan(b/a), 0<0<2r.

Me ™ ouvvaptmon angle( ) vmoAroyilovpe 10 Opiopa (o aktivia) evog pryodikod optBpod. To
amotéheopa pumopel va gtvarn ko apynTikods aptipds oG Kot 1 GUYKEKPIUEVT] GLUVAPTNOT EMGTPEPEL TO
opopa og TES [-m,m]. AnAadn, Yo pryadtkoOs pe OpIGHOL LEYOAVTEPO TOV T EMGTPEPEL OPVNTIKES
yovieg. o mopddetypa yo v @ovTacTikY Lovada to Opiopo sivar:

/‘ 1.5708 zzmd
2 i

|
" Evoovpe 6ty 0 <60 < 271 .
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>> angle (i)

H tpryovopetpikn cuvaptnon atan() emotpépet To TOEO EPATTOUEVNS YOVIOG O OKTIVIOL. ZOUQOVOL LE
660 £xovpe meL o1 6V0 akOAoLOOL LITOAOYIGHOL Bal TPETEL VAL SDGOLV TO {310 OTOTEAEG LA

>> angle(z) i -1.2952

t J l
>> atan(imag(z) /real(z)) \( -1.2952

Eoto 6u z = p,(cos(6,)+isin(6,))xouw=p, (cos(@z)+isin(92))rérs Y10, TO YVOUEVO TV dVO

uyodikdy apBudy ote 1oxver zw = p,p, (cos (6, +6,)+isin(6, +6, )) . Onore, Bewpdvtag Tovg
LYo dtkoOs ToL TopadelyoTog PLog TOTE Ot aKOAOLOES TOCOTNTES OVALUEVOVLLE VOL IGOVVTOL UE UNOEV.

>> angle(z*w) -angle(z) -angle (W) ——M | ¢ |
>> abs(z*w) -abs (z) *abs (w) | -3.5527e-015
[oapampeiote o0t1, Aoy Tov 611 T0 MATLAB extehel Tic mphéelg pe akpifeta dekaéét ynoiov, dev
EMOTPEPEL TO AVOLEVOLEVO UNSEVIKO OOTELEGHOL OAAGL ot TOAD pkpn TocoOTTA TG TAENG Tov 1077,

"Eva tpoTo ypaonuo

Otav nmoovpe 10 Ypaenuo piog pryadtkng mocotmrog pe v evioAr] plot( ) to MATLAB epgavilet
éva onpeio pe tetpumuévn (otov AEova TV X) TO TPAYHOTIKO LEPOS TOL ULYOOTKOD KOl TETOYUEVT (GTOV
d&ova TV y) T0 Hryadiko HEPOG TOV.

r I 7 r 0 _0.01 _0.02 20 4 , ,
Me 11g mapakdT®m EVTOAES VITOAOYILOVLE TIG QUVAUELS Z ,Z  ,Z  ,...,Z €VOG HIYadKOL optBpod z kot

TG tomofetovpe oe €va SVLOUO KOU KAVOLUE TO YPAPNUA TV oTolXEiwv TOL SovOCUOTOG GTO
EMMEDO Xy EVAOVOVTOG TO dtadoytkd onueia pe evfdypappa tpunqpatae. o 1o akpiog eivor didvoopa,
10 TG oynuatiCovpe TIC TopaTdve duvAapelg pe ™ xpnion ™ evroang n=0:0.01:20 ko ) ypnomn g
mpacng .~ Ba avapepbovpe Alyo mopokdtm. QotdGo TO. OmOTEAECUATA TOLG Qaivovtol SimAd OTIG
evtorés. O xlabel,ylabel Balovv titAovg oTovg AEOVES TOL YPAPTLLATOG.

1

0.8

0.6

0.4

0.2

Imaginary part of z

ok

: : L L L L : :
-08 -06 -04 -02 0 0.2 0.4 0.6 0.8 1

Real part of z
>> clear all _
>> 220.240.8i; n=[0,0.01,0.02,...,19.99,20]
>> n=0:0.01:20; w=[z"2"", 2" ., 2% 2%]

>> w=z. 'n;
>> plot (w) ,xlabel('Real part of z'),ylabel ('Imaginary part of z')

Ed&v 6élovpe va e€nyfoovpe to Opopeo oynua mov gpeaviletor Bo mpénel va mapatnproovpe OTL 0
apOuog z £xel PETPO HKPOTEPO TNG Lovadag. Ot SLUVANEIS TOL GLYKEKPIUEVOL aplBuov givor pryadikol
LE HETPO TIC AVTIOTOLYES OVVALELS TOV LETPOV TOVS Z KOl OPIGHOTO TOALUTAGGIO TOL OPIGUOTOC TOV Z.
H npdtn SVvaun sivor to z° 1o omoio givar to 1. Okeg ot vworouteg Suvapslc £xovy PETPO SHvaun Tov
HETPOL TOV Z omoTe givorl aptBpol pe pétpo pkpotepo tov 1. Ta opicpoto tov duvdpewny etvor yovieg
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and 0 éog t0 Opicpo Tov z Yo TG mpoTeg 101 dvvaperg [0,0.01,0.02,...,0.99,1] ko ywovieg
TOAAOTAGGIEG TOV OPIGHOTOG TOL Z Yt TG vtohowtes dvvapelg [1.01,1.02,...,19.99,20].

Mrnopeite va dSlomotdceTe Ta Topamdve PAETOVTOS TIg TIES TG petaPAntig w oto Workspace 1 pe
TO VO KAVOLE YPAPTLLOL TIC TILES TV YPOPNUATOV TOV HETPMV KOl TOV OPICUATOV TV SVVALE®Y TOL
Z.

>> figure

>> plot (abs(w))
>> figure

>> plot (angle(w))

1 ; ; r : 4

0.9r

0.8+

0.7r

0.6

0.5-

0.4r

0.3r

0.2r

0.1r

0

! ! . : : . ! .
0 500 1000 1500 2000 2500 0 500 1000 1500 2000 2500

Me v evtod figure onpovpyeiton éva véo mapdBvpo YpapiKdv o610 omoio gueaviletor To
amotéheopa g emdpevns eviong plot. 'Etot kabe yphonpoa eppavifeton oe dapopetikd Tapabupo
atO TO TPOTYOVUEVO.

Aocxnon Y e£doknon:

KoBapiote ™ pviun amd tig 0moteg Tyég HeETafANTdV vdpyovv evepyés. AAAETE TNV EUOAVION TOV
OmOTEAECUATOV € EKOETIKT HLOPON LE OVATAPAGTACT] TOV dEKAOKOD UEPOLG te TOAAG ynoia. Opicte
oto MATLAB tov pyadwd apibpd = = 2+ 5i, ko ot cvvéyelo vroroyiote oto MATLAB v
TOGOTNTA

sin(20m+ 2) 28 e}
( @ ’“'”'3513)

[wg dwpadete Tov apBunTiKod anotélecpa Tov AdPate oG amdvnon;

Mapotypnoen: Iy nopandve ékepoon ot cupBoiopoi Re(z) kon Imfz) apopodv to mpaypotikd
Kot pyodtkd pépog Tov pyoadikod aplfuov z avtiotoryo. Agv eivon €violég 1| GUVOPTAGES TOV
MATLAB aAMé ékppacn TG HoOMUOTIKNG avamapdoTacng TV TocotnTev ovtdv. [To tave €xete
ocvvovtnoel Tig avrtiotoreg cuvoptioelg Tov MATLAB, Eriong Oa ypelaoteite ) cvvaptmon sin( ) n
onoio. EMOTPEPEL TO MUITOVO YOVING EKQPACUEVNG G€ oKTivia, Kot TV cos( ) m omoia ovéAoyo
EMOTPEPEL T0 ovvnuitovo. Téhog m podnpotikn otabepd 7 oto mepipdArov tov MATLAB

npoceyyiletar omd ) otobepd pi.
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Opropdég S10vuePHaTOV Kot BacikéS SLOVOGRATIKES (GTOLYELO TPOS GTOLYELD) TPAEELS

‘Eva didvvopa oto MATLAB givon pio dopn otnv onoio. UTopodUE Vo GUYKEVIPOCOVUE TOAAES TUEG
Ko va TIg ekyopnoovpe oe pio petafinm. Ymépyovv to Stavocpoto ypapuun to oroio opilovrol
TapafETOVTOS To GTOLYEID TOVG LEGH GE AYKDAES YWPIGUEVA e KO 1) e kevO. Emiong vrdpyovv kon
To. dtvoopoTo. oTHAN To. omoia opilovton mopdpotla, ywpilovtag OUmc to oTolXEid TOvG ME 5 M
glodyovtag To ototyeia TG Kabe ypapung kot matdvtog Enter.

a:
>> clear all
2 3 4 w— L
>> a=[ 2, 3 ,4] b= 1 1
-1 0 6 3 0
>> b=[ -1, 0 ,6] 5 |

>> w=[1;3;5]

>> z=[-1,0,1]"

H améctpoog (') emotpé@er 10V 0vAGTPOPO TOL OLOVOCUHATOS HETOTPEMOVTOS OLOVOGUOTO,
YPOUM O SLOVOGHATE GTIHAES KOl TO aVTIoTPo@o. [0 Ta mopamdve dtavocpata, ta a,b etvor 1x3,
oniaon €xovv pia ypopuun (line) ko tpeig otieg (columns), ko ta w,z glvanr 3x1, dniaon €yovv 3
YPOUUES Kon pior GTHAN.

"Evag édAlog tpémog yuo vo opicovpe dtavdouata ypopupun yivetor opilovtog tov TpdTto GTolXElo Tov
(m.x. @), To Prpa HETAPOANS TOV TIULAV TOV SovOGHATOS (T.). K) Kot Tov optBpd mov umopel va ivat
Hkpotepo M ioo 10 TEAELTAiO GTOLKElo TOL (T, B). Xwpilovpe Tovg aPBOVG OWTODS pe VO KATM
tehelo. Anhodn, 6tav mAnktporoyovpe a:k:ff to MATLAB opilet éva didvoopa pe Tpdto otoryeio to
o, emopeva otoryeio To atK,at2K,... kol TteEAevtaio otoyeio to atvk Omov at+(vil)k>B. v
nepintmon mov dgv Eyovpe opicel Ppa petaforng avtd maipvel €& opiopod mv T 1. o myv
axohovOn petafAntn c, N TPAOTN TR Tov dlovicpaTog ivan 1, To Prpa petafoing 1 kou 1 TeAkn Tun
5. Ta ™ petafint) d, n tpd Tipn sivon 1, to Ppa petafoing 0.2 ko n tedr Ty 1o 1.6 ot o
emopevog apBuog mov voAoyileton pe Paon to Prpa petafoing etvon 1.8 ko Eemepva to emBountd
opo 1.7.

>> c=1:5 ________—--~———_4 L 2 3 4 5

5> de1:0.2:1.7 | 1.0000 12000 1.4000 1.6000

Ortav og éva dtdvoopa tpocshétovpe 1 apapodue Evav apldud mpoctifeTon 1 aparpeital os KGO
6ToLYEl0 TOL SlovOoUATOS 0 apBlog avtds. Otav moilamiacidlovpe 1 dwopovpe Eva Sdvocpo emi
ap1Ou6 rorramhaocraleTor KaOe oToryeio Tov dtavdopatog ent tov apdud. ['a mapdderypo:

>> w-1 1-1
>> 3*a 23 33 43 3-1

5-
O1 teheotés (+,-) mpootehov N aparpovV SLOVOGHOTE GTOLXEIO TPOG GTOLYELO.
>> a+b 24(-1) 340 4+6 ;'gl)
>> W-2 | SA

Ot mpa&etg otég yivovtor 6tav To S1ovOGHOTO EYoVV aKkpB®OG TV 1010 d1deTao.

>> a-w ??? Error using ==> minus

Matrix dimensions must agree.

O1 dwavvopatikoi Tehestés (vectorized) (¥, ./ , M) pog 6ivovv T duVOTOTNTO VO EQAPUOCOVUE TNV

avtiotoyn mpdén (*,/,") petadd davvoudtov ctoyeio mpog otoyeio. O wpaerg avtés mpémer vo.

yivovton peta&d dravoopdtov 1diov peyéBovg (o€ ypappég ko otnieg). o v mepintwon tov w n

EQPAPLOYT NG TPAENG TNS AVaSTPOPNG () EMOTPEQPEL £va S1AVUGHOL e Lo YPOUUT KOt TPELG OTHAEG,
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ondte TOL a,W EQovv TNV 1010 dtboTaon Ko pumopel vo epappootel 1 Tpdén otowyeio mpog otoryeio. H
VYoor 6€ OOVaun €el TV UEYOADTEPN TTPOTEPALOTNTA OO OAEG TIC TTPAEES (KO TV OvVaIGTPOPT))
ondte givon amapaitnn 1 ToPEVOEST MOTE VO EPAPUOCTEL TPAOTU 1 AVACTPOPT KoL LETE 1) VYMOT GE

dvvoun.
H /{ 2x1 3x3 4x5

>>a.*w'

2/1 3/3 4/5

>>a./w!

>>a." (w') [[20 3= 4-10:

\| 2! =8  2°=32

Hopatipnon:
Tdpo PropodLLE VO KOTAVOGOVLE TIG EVTOAES TTOL YPTGULOTOWCAUE GTO TOPAOELYLO. [LE TO YPAPTLLOL
TOL UIYOOIKOV.
H evtomy 1n=0:0.01:20; Onmodpynoce to JSuvocpo  ypoppn pHe Ovopo n - kol otoleio
[0,0.01,0.02,...,19.98,19.99,20]. H evtoA} w=z."n onpuovpyel €va ddvocpa Omov €xel ¢ otoryeia

0 _0.01 _0.02 20 o ’ s r r I r
z,z°,2 ..,z .Edd éovue pla eEoipeon oTov Kavova mov avaeépape Topamdve. Movo yo v
VYoo aptBuov e dVvaun og Eva Olavucua, pe TNV TPAEN . 10 amotélecpa ivar Evag dtdvuoua pe
otoyyeia Tov aptOpd vy évo og kdbe oToLElO TOL JLVOCUATOG.

>52.%(w')

MoONpoTikég GUVAPTNGELS KO OTTAES YPOUPIKES TOPUCTAGELS

O1 xup1otepeg podnpatikég cuvaptioelg mapatiBevron oe Tivaka Tapakdto. Ot mo Pacikés, eKTog TNV
sqrt( ) mov avapEpape Topanave, eivor 1 cuvaptnon exp( ) vydvel oty ekbetTikn dvvoun, 1 sin( )
OV EMGTPEPEL TO MUUTOVO, 1 €0S( ) TOL EMOTPEPEL TO cuvnuitovo, 1 log( ) vroAoyilel Tov vemépio
AoyapiBpo kot n logl0( ) tov dekadkd AoydpOpo. o TIG TPIY®VOUETPIKES GUVOPTHGELS Ol YMVIES
Bewpovvror oe aktivie. Ta opicpoto pmopel va elvon mpaypoatikol 1 pyodtkol (6mov opilovron)
apfuol, dwavdopata M wivakes. Fevika, 6tav ta opicpate givor dwvicpata 1) wivakeg T0TE 1N
ovvaptnon (pe pkpég eEapéoerc) epappioletar o kKGOe oToLEio TOV SLOVOGUOTOG 1] TOV TIVEKA
avtiotoryya. To epOTNNOTIKO 6TO TELOG PIOG EVTOANG £YEL TO OMOTEAECHO VO EKTEAEITOL 1 EVIOAN
diymg va emotpéper kamora ££000 otnv 000vn. 210 MATLAB 1 6100epd pi TEPIE)EL TPOGEYYION TNG
HoBNUaTiKng TocdTTOG 77 . XTO EMOUEVO TAPAOELY LA TOPATPOVUE OTL OPOV TO OPLO

. sin (7x) .

x—0 X
To. oToyelo Tov dravdouatog y mpoceyyilovv tov aplud 7, 6co To. oTorKEio TOV SLOVUGHOTOG X
tetvouv 610 0.

>> clear all
>> format long
>> x=[0.1;0.01;0.001;0.0001];

>> y=sin(pi*x)./x

>> y-pi
[No va katavoncovpe Tic Tapamdve mpasels dsite akolovBwg Tt vroroyilet to MATLAB.
0.1 7x0.1 sin(zx0.1)
0.01 ) 7x0.01 L sin(7x0.01)
x= ,pi*x= ,sin(pi*x)=| | ,
0.001 7x0.001 sin(zx0.001)
0.0001 7x0.0001 sin(zz x0.0001)
sin(zx0.1)/0.1 sin(zx0.1)/0.1-7
L sin(7x0.01)/0.01 L sin(7x0.01)/0.01-7
y=sin(pi*x)./ x=| . ,ans =sin(pi*x)./ x—xz=| .
sin(z x0.001)/0.001 sin(z x0.001)/0.001 -7
sin(7z x0.0001) /0.0001 sin(7z x 0.0001)/0.0001 - 7
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I'pédonpo covaptnong tpomog A.

Yndpyovv dtdpopot Tpdmot yio v opicovpe pion chvOeTn pobnuatik cuvaptnon Kot vo KEvovpe to
YPAPNUEA TNG. ZTNV O OTAY] LOPPT] LITOPOVLLE VO OPIGOVIE £VOL SLAVOGHA TTOV VO, TEPLEYEL Pidl TUKVY
OLIPEPLOT LGOTTEYOVTMV GNUEIOV TOV OWOTNHOTOS (TIG TETUNUEVES) ©0TO omoio Oflovpe va
oyedldoovpe 1 ovvaptinon. Mio dwepépron evdg dotuotog [o.p] elvar yevikd €va chvoAro
dwtetaypévov aplBpumv mov mepiéyovior oto ddotnua. o va opicovpe T Swpépion evog
dwotnpatog opiCovpe €va dtdvooua g Lopeng a:Kk:P, cOpewva pe ta dca girope maparove. o
napaderypo v 0éhovpe vo opicovpe oto Sidotuo [—2, 27| pia Sopépion pe otabepd mhaTog
(ONAaon amdeTacn pETEED 000 dLdotk®V aprBpav) 0.1 minktpoloyodue -2*pi:0.1:2%pi. A@ov
™V opicovpe PTOPoOUE Vo EQUPUOGOVLE GE KABE onpeio TG SUEPIONG TOV TOTTO TNHG CLVAPTNONG
(MOTE VO VTOAOYIGOVNE £VO OLAVUGHO TOV VO TEPLEYEL TIG TINES (EIKOVES, TETOYREVES TMV GNUEIOV)
NG GUVAPTONG Yo AVTH TO GNNEL.

Ytov oplopd TG HOONUOTIKAG EKOPOCNG TNG GLVAPTNONG WITOPOVUE VO YPNCULOTOLOVUE TIG
poabnuatikég ovvaptoels oo MATLAB kot Oa wpémer va ypnopomoodpe Tovg d1ovoesRaTIKOVG
teheotéc (¥ ./ ) mov avagépape mapandve. Me ) ypnon g plot( ) pmopovpe vo oxedlcoVUE TO
Cevyn TV TWOV TG cvvaptnons. Méoa oty mapévBeon ywpilovpe ta dtavdouato pe oToyeio To
omnueia NG SUEPIONG KL TV EIKOVOV YOPIoUEVAL Le kKOppa. Andadn (ntdpe pe ) xpron g plot va
Kévet o yphenuo dAwv tov (evydv (2 ,F(x)) ya kdOe onueio g Srapépiong mov Eyovpe emALEEL
To Tp®dTO SLAVLGHLO TEPIEYEL TIG TETUNUEVES TOV ONUEI®MV Kot TO SEVTEPO TIG TETOYUEVEG,.

To MATLAB avtiotoyel to kd0e onpeio Tov mpdTOL S10vOGHOTOG Pe TO KaOe onpeio Tov devTEPOV
dwavdopatog mov Ppiokeron oty o Béomn Ko Kéver TO yYpAENUE TOL onueiov oe GEova Xy,
DepOVTAG MG TETUNUEVES TMV CTUEIDV TOV YPOPNUATOS TO, GTOLXEID TOL TPMTOV SLUVOGUATOS KOl MG
TETAYUEVEG TOVG TOL GTOLYELD TOL SEVTEPOV SLAUVOGUOTOG.

Mpocoyn: TtV GuYKEKPYEYN KOl O oA Lopen EKTEAEOTG TG EVTOANG plot, Ta dtadoykd onpeio
evovovtol pe evfdypappa tpunqpatae. Eqv n dtapépion dev ivan apketd mokvn (dniodn ta onpeio £xovv
peydAn omootacn HETOED TOLG) TOTE TO OMOTEAECUO EIVOl YPO@NHOTO 7OV Ogv &ivol KOAES
OVOTTOPOOTAGELS TG YPUPIKNG TOPAGTOOTG TNG CUVAPTNONG TOL HOG EVOLUPEPEL.

Onwg ovapépape 10 EPOTNUATIKO ©0TO TEALOG TNG EVIOM|G OEV EMTPEMEL TNV EUEAVICT] TOV
OOTEAECLOTOC TNG EVIOANG, TO OMOl0 pmopel v eivar eVOYANTIKO OTOv TPOKELTOL Yol PeydAo
dwavdoparta.

Mo nopaderypo éoto Ott Béhovpe vo kévovue to yphonuo g f (x)=sin()%) oto SldoTnpa
[—27,27] TAKTpOAOYOLLE TIG 0KOAOLOEG EVTOAEC:

>> clear all
>> X=-2%pi:0.1:2%pi; I
>> f=sin(x."2/3);

>> plot (x, £f) T

[

T"10. VoL KOTOVOHGOVLE TIg Tapamave Tpdielg deite axoloddwg Ti'vmoroyilet to MATLAB.

] ] ) [ sinf(-22)'/3
o (-2z)’ (-27)' /3 sin (-27)"/3]
. 2
27+0.1 (=27+0.1)’ (-27+0.1)" /3 s1n[(—277+0'1) /3}
x= : , XN 2= : ,XN2/3= : ,f=sin(x."2/3)= :
27-0.1 (27-0.1) (27-0.1)'/3 sin[ (27-0.1)*/3]
2z 2 2
RC L ()3 sin[ (27)"/3]
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I'pédonpo cvvaptnong tpomog B.

EvaAdoxtikd, pmopodpe va opicovpe m cvvaptmon pe m xpnon g inline( ). H cvvépmon Ba mpénet va
d00<l pe pope1| KEWEVOL (LECO GE EIGAYOYIKA).
cos (e“‘2 )
3

oto oo [-2,2]. Apyucd Oo mtpémet va opicovpe T Guvapton pe Tov akdrlovbo Tpdmo:

INo mapaderypo £otm 6t BEAOLLE Vo Kdvovpe TO Yphonpo s g(x) = pe ) pnebodoroyia g inline

>> clear all

>> g=inline(vectorize('cos(exp(x”*2))/3'))

2

Adote mpoooyn 10 TG VAoToEitol €' pe Vv evioAn] exp(x"2). Omowadnmote GAAN éK@pact Y.
e” (x72) 00 frav havBaocpéivn. To e yw 10 mepiPfdArov tov MATLAB eivor amhd 10 dvopo piog
petafAntg ko Oyt M padnuatikr mocdmta e =2.718.... Edv dev g €yovue ddoel kdmow T O
VIOAOYIONOG dev pmopel va yivel. Ommg Bo dovpe Kot mopakdto 1 pabnpotik) TosotTo. e vroloyileton pe
™V HoONUOTIKY] GUVAPTIGT LTOAOYIGHOV EKOETIKAOV duvapewy exp (1) .

H cvuvéptnon vectorize( ) pmopei va petatpéyet v ponuotikn EKepoot e CLVAPTNONS GE OLVUGHOTIKY
Hope1, doTe Vo umopet vo epappootel oe davdopata. Eqv dev embBoupovpe va epappoctel 1 cuvaptnon o€
StavOoUOTO VTN OV EIVOL OTAPAITITO VAL TN YPNCLOTOWCOVUE. ATTO TN GTLYUN TOL OPICALE TN GLVAPTNON
pe ™ ypnon ¢ inline, to mepiPdiiov ™ Bewpel ®G Eva paBNUATIKO OVTIKEIILEVO TO Omoio Umopel va
epapuootel og aplBuovg N Ko g dtvhoUATe OtV TEPIT®MON Tov &xel ypnowomombel n vectorize. '
TapaoEry oL

>> g(1) | -0.3039

>> g([-1,0,1]) 4‘ -0.3039 0.1801 -0.3039

H ezplot( ) pe mopapétpovg To 6vopa Kot To dtdotnpo oxedioong speovifel to ypaenuo piog cuvaptmong n
onoia €xel optotel pe v inline. H dadwacio avt givor avtopatomrompévn Kot 1o neptfdrrov anopacilet
n6co mukvh dSpépion onueiov Ba ypnowomowmost oto ypaenue. ' va gpeoaviotel to ypaenuo
TANKTPOAOYOVLLE TIC AKOAOVOES EVTOALS:

>> ezplot(g, [-2,2])
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Eqappoopévo napaderypa: Ieprodikéc cuvaptioeis:

Mia cuvaptnon f(x) elvar weprodukn pe mepiodo 7 dtav wyvet f(x+T)=f(x). H eldyrot duvat mepiodog
Aéyeton ko OepeMddng mepiodoc. Epeic 6tav Aépe mepiodo Oa avoapepOLOOTE GE QVTHV.

Mia cuvnBiopévn meptodikn cuvaptnon tvor 1 y=4 sin(wx) 6mov 10 w ovopdleTal (YooK 1 KOKAKY])
oVYVOTNTA KO TO A glvanl TO TAGTOG.

270 TOPOKAT® GYNLLO TOPATNPOVLE OTL YL TNV GLVAPTNON Sin(wx) OGO TO W UEYOADVEL TOGO LKPOIVEL M
mePlod0g NG GuVApPTNONG N onoia wovTon pe T=27/w.

f(x) =sin(x), g(x) =sin(2x), h(x) = sin(3x)

0.5 | sin(x)

6 4\ - > v
-0. -
-1t
1r
sin(2x)
085
e | 4] -2
SO85
—l

L

in(3x)

1

o

1
IS
[\S)
1
ul

T

Eniong ywo v cuvdpmnon y=4 sin(x) n omoia &yel medio Tipav [4,-4] 600 10 4 (BeT1kd) peyaidvel 1060 T0
TAGTOG TG TOAGVTWOOTG LEYOADVEL.

2F

2sin(x)

q in(x) 1 2 3 4 5
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H ypogik) mapdotaon g cvvaptnong sin(x +6) sivar 1 ypa@ikn mopdotocn tng sin(x) HETATOMOUEVN
aplotepd Kotd 8 €dv 10 O etvonr Betico, evad €qv 1o O givor apvntikd petatonileton 6e&d xatd 6. To O

ovopdletor paon.

Avéloyn givor Kot 1 GUUTEPIPOPE TNG GLVAPTNONG GLVTULEITOVO.

z
3

0.5

|

. T
sm(x +—
(x+3)

-0.5 ¢

sin(x)

O Jean Baptiste Fourier (1768-1830) anddeile 611 ka0 meprodikn y=f£(x) cuvaptnon umopet va ypapel wg

éva dmelpo AOPOLGLO NULTOVOEWDDY GUVOPTHGE®Y TG LOPPNG:

f(x)=A4, + 4 sin(ox+ @)+ 4, sinox + @) +....+ A sin(nox + @) +....

o0 .
=A4,+ Z A, sin(nox+4,)
KO TEMKA VO TPOGEYYIGTEL ad £VOL TEMEPUCUEVO

S(x)= 4, + A sin(ox + @)+ A, sin(Qox + ¢,) +....+ A, sin(nwx + ¢,)

Avt givon ) Baon g Bewpiog Tov cepdv Fourier. O 6pog 4, sin(wx + @) ovopdletar mpdT™ appovikn, o

A, sin(2wx + ¢,) dedtepn appovikh KA.

Hapdaderypa: 'Eoto y =2sin(zrx)+ % sin(37x) + % sin(57x) + % sin(77x)+ % sin(97x)

Mo va dodpe T1g mévte appovikég Eeywplotd 6to MATLAB ektedovpe TIG EVTOAEG

>>

>>

>>

>>

>>

>>

>>

>>

clear all

x=0:0.01:pi;

yl=2*gin (pi*x) ;

y2=2/3*gin (3*pi*x) ;

y3=2/5*sin (5*pi*x) ;
yv4=2/7*sin (7*pi*x) ;

y5=2/9*sin (9*pi*x) ;
plot(x,yl,x,y2,x,y3,%x,y4,%x,yY5)

:
15 2
A

Me ) ovykekpyévn extédeon g plot epeoaviCovpe oto 510 V(Sd(pnula ™ YPOPIKN naf)sdcswcgm névTe Cevymv

davvopdtov (tov mévte appovikav). To kdfe Cevydpt davocudtov, 10 TPMTO SUVLGHE (E0 Kol GTO

técoepa (evyn TO X) TMEPLEYEL TIG TETUNUEVES TOV CNUEI®V TOV YPOPNLOTOG Kol TO OEVTEPO (Yo TNV TPDOTN

appovikn 1o yl, yuo tn dgvtepn 10 y2, ...

, YOL TNV TTEUTTN TO YS) TEPLEYEL TIG TETAYUEVEG,

Av Bempnoovie Tovg 600 TPAOTOLG OPOLS TOL ABPOIGLOTOG KoL KAVOVLE TO OVTIGTOLYO PPN LLOL:
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>> plot(x,yl+y2)

Av BempNOOLLLE TOVG TPELG TPOTOVS OPOLS TOV UOPOIGLATOS KOl KAVOVLLE TO OVTIGTOLYO YPAPTLLOL:

>> plot(x,yl+y2+y3)

Av BempnooLLLE TOVG TEGGEPELS TPMOTOVG OPOLG TOV ABPOICUATOG KOl KAVOVLLE TO OVTIGTOLYO YPAPTLLaL:
>> plot (x,yl+y2+y3+y4)

Téhog, av BewpnoovpLe KO TOVG TEVTE OPOVG TOV 0OPOIGHATOS KOl KAVOULLLE TO OVTIGTOLYO VPPN LLOL:
>> plot(x,yl+y2+y3+y4+y5)

AV TopaTNPNGOLLLE TO TEGGEPX YPOLPTLLOTOL:

2 2
1 1
0 0
1 1
2O 1 2 3 4 2O 1 2 3 4
2 2
1 1
0 0
1 1
2O 1 2 3 4 2O 1 2 3 4

Etvar pavepd 611 mpocBétovtag kot GAAOLG TapOOIoVG OpOLS TO YpdeNua poldlel OAO Kol TEPIGGOTEPO LLE
pio GUYKEKPIEVT] TEPLOJIKT CLVAPTNGOT TETPAYOVIKOL TaApov. TIpocOétovtag ko GAAeS appovikég TéToln
afpoiopoto Umopovv vo xpNGYOononfovy Yo, Vo TPOCEYYICOUV e IKAVOTOMTIKY oKpifela T€Tolov €idovg
GULVOPTNGELG.

Eniong, otav y =sin(x)+2sin(3x)+ 0.3sin(100x)

[TANKTPOAOYDVTOG TIC EVTOAES
>> clear all 4
>> x=0:0.01:2*pi; of
>> yl=sin(x) +2*sin(3*x)+0.3*sin (100#*x) ;

>> plot(x,yl)

BAEmOLLE TO YPAPNLLA TNG TOPOUTAVE® GLVAPTNONG 610 dtdotnpa [0,27].
Amoxoéntoviog To TeAEvToio  Opo, dniadr otav  Bewprioovpe otL  y =sin(x)+2sin(3x), otav

TANKTPOLOYGOVLLE

>> y2=sin(x)+2*sin(3*x) ;
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>> plot(x,y2)
TOPATNPOVUE OTL 1) OTOKOTT 0VTOV TOV OPOL HOLALEL Vo AettovpyNnce G PiATpo To omoio Kabapioe T

ouvapTNomn amd To «O6pLPOY.

Ta avoartoypoto (TePLodik®V Kuping) CLVOPTNCE®Y OE TPIYOVOUETPIKE abpoicpata Ppickovv TOAAEG
epapuoyéc. o mapdadetypa, pmopovv va ypnoipononfovv yoo to EIATpapicpo Bopvfov oty avdivon
onuatov. Emiong otig mAemkovaovieg Bpiokovv eQaployn 6T LETAPOPA TOV GUVEYOVG CTLOTOS TNG POVNG
HEc® dopLEOPOL amd Eva onueio Tov TAAVNTN o€ éva GAAo. H petapopd tov cuveyovg oNUaTog e povig,
apov ymoeromomel, Kot 1 amocsTtoAn Tov bit Tpog bit amontel v emelepyacio Kot peETAPOPE peydAov dyKov
dedopévov. Eav 10 onua avartuybel oe éva tpryovopetpikd dbpowopo, opkel va petagepfodv povo ot
oLVTEAEOTEG (PACELS, GLYVOTNTEG Kot TAAT) Kol GTOV TPOOPICUO VO EPAPUOCTEL O KATAAANAOG TOTOG (MGTE VoL

avamapaydel To onpa. Mio tétota dradikacio efvor TOAD TLO OIKOVOULKY.
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Ieproootepec Madnpatikég Xovaptioeis oto MATLAB

Ot xupdtepeg pobnuatikég cvvaptnoelg mopotifevior otov mivaka mov axkoiovbel. Onwg &yovpe Mo
OVOPEPEL, Y0l TIG TPLYWVOUETPIKES GLVAPTNOELS Ol Yovieg Bempovvtan o axtivia. Ta opicpata pmopet va etvor
TpoypoTikol 1 pryodtkol (0mov opifovrar) apBpol, dtavocspoto 1 wivakeg (Yo To S1oVOGHOTO KO TOVG THVOKES
B0 pAnoovpe avoivtikdtepa oe emdueva gpyactipla). H epapuoyn tov cuvapticemv o TVOKEG 1
dtavdopato £ovv w¢ amotédespo (Le pkpég e€opéoelg) to va epapuoletar 1 cvvdptnon o€ k0B otoryeio

TOL TivaKa.
Xvovaptnon Heprypaon
abs(x) OmOALTY TIUN
sqrt(x) TeTpayoVviKn pila
sin(x) nuitovo
cos(x) cuvnuitovo
tan(x) EQATTOUEVT
asin(x) OVTIGTPOPN TPIYMVOUETPIKT] GLVAPTNGT NUITOVOL
acos(x) aVTIGTPOPN TPIYMVOUETPIKT] GLVAPTNGT GLVIUITOVOL
atan(x) aVTIGTPOPN TPIYMVOUETPIKT] GLUVAPTIGN EPOTTOUEVIC
sinh(x) vrepPoikd npitovo
cosh(x) vepPorkd cuvnuitovo
tanh(x) VIEPPOAIKT] EQOTTOUEVN
asinh(x) avTiIoTPOPN TPLY. GLVAPTNOT LIEPPBOMKOD NUITOHVOL
acosh(x) | avtioctpoon Tpry. cuvaptnon VIEPPOALKOD GLVIUITOVOL
atanh(x) | avtiotpogn tpty. GLVEPTNOT VIEPPOAIKNG EQOUTTOUEVNG
sign(x) +1 av x>0, -1 av x<0
exp(x) exbeticn cuvaptnon e*
log(x) LoyapOpog pe Paon o e, Sniadh nfx)
logl0(x) | XoydpOuog pe Paon to 10, dnradr log,.(x) 1 loglx)
ceil(x) OTPOYYVAOTOLEL GTO KOVTIVOTEPO UEYOAVTEPO OKEPALO
floor(x) OTPOYYVAOTOLEL GTO KOVTIVOTEPO UIKPOTEPO OKEPOILO
round(x) OTPOYYVAOTOLEL GTO KOVTIVOTEPO OKEPULO
fix(x) OTPOYYVAOTOLEL GTO KOVTIVOTEPO, TPOG TO 0, aKépaio

factorial(x)

TOPUYOVIIKO g =1-2-..-(n—1)-7n KOU O1=1




Me 11¢ axohovfeg evtodég VAOTOO0E ATAG TOPASETYLOTO. EPOPLOYNG OAPOP®OV HAOMUATIKOV GUVOPTHCEDY
og appove.

>> abs(-2)
>> sqrt(-2)

21V tedevtaio EVTOAN To amotéhecpa ™G v —2 €ivat o pryadwoc 0 + i V2.
>> sin(2*pi)

[apamnpnote 6TL evd 10 Tapamdve anotéecpa Ba mpénet va nrav undév 1o MATLAB 10 voloyilel pe pio

axpifela 16 ynoiov. Eved n endpevn €kppoon €xet Tiun J3~1.7321.
>> cos(4*pi) *tan (pi/3)

[N to mapacdTo Bopilovpe T0VG OPIGLOVE TOV OVTIGTPOP®YV TPIYOVOUETPIKAOV GUVAPTNGE®V (TOE0 NTOVOL,
oLVNULTOVOV K.A.T.). Eépovpe OTL 1oyVEL:
sin(7/2)=1 = arcsin(1)=sin"' (1) =7 /2 ~1.5708

Ko 0Tt

cos(0)=1= arccos(1)=cos™' (1)=0.
>> asin (1)
>> acos (1)

Oupilovpe Tic 1810TTES TV Aoyapifpav ™) = x| In (e)=1, 107800 = x| log(x”) = p-log(x) ko Tig
€apUOLOVE OTIG TAPAKATO EVTOAEG.

3
>> exp(log(3)) M

>> 1logl0(1075) /‘{ 5

Eniong opilovton ko ot cuvaptoelg vePPOAKOD MUITOVOL KOL GUVIULTOVOL MG
X —X X —X
e —e e +e
xar cosh(x) =

sinh(x) =

0, -0
omote cosh(0) = © ze =1.

>> cosh(0) /'{ 1

[N 11c Tapakdto deite TOV OPIoUO TOVG GTOV TOPATAV® TIVOKO., KOl KOATOVOEIGTE T ATOTEAEGLLOTOL.

>> ceil(2.1) -3

>> floor(-2.1) -3
>> fix(-2.6) 2
>> factorial (3) 6

>> factorial(0) — | )
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Aocxnon Y e£doknon:

KoBapiote ™ pvAun ond 1ic omoteg Tég petafAntdv vdpyovv evepyéc. Xe €va Sivuoua pe OVORO X
dnpovpyeiote pia dlopépion Tov dootpotog [—,%] pe mhdtog 0.01. Opicte ot cuvéyewn dlavicpaTo To
omoiol VoL TEPLEXOVV TIC TIUES TV GLUVOPTIGEDY

sin(x/ix + E)

fl=——= xau f2=cos(5x +
Xx+10+m 10—-m

)

v TG TipéS Tov X. To m givon ta dVo tehevtaio ymeio Tov aptBpod untpdov cog dtonpepéva pe to 100. Ta
OTOTEAECLLOTO TOV TOPOTAVE® EVIOADV dgv TTPEmeL va epeoviCovtat. Anpiovpynote ta akdiovba ypoprioto
TO €v0, LETA TO GALO GE S10POPETIKA TTapdOvpa:

A) Tn ypagwn mapdotacn g f1(x)

B) Tn ypogih nopdotoaon g £2(X)

C) Tn ypagwm mopdotacn g {1 (x) +f2(x)

D) Tn ypagwn topdctacn tov fl (x),f 2(x) og éva ypaoenuo.

Mo va 1o xatagépete avtd Bo mpémel va ektedeite mpv amd kGbe €VIOA] TOL YPOENUATOS TNV EVIOAN

>>figure

Ipéyte 116 KaTAAANAES EVTOAES KOl KAVTE TOL GKOPIPTLLOTO TOV YPOPNUAT®V TOL {nTodvTol.

AwgvOopaTO KOl TIVOKES

‘Exovpe nom avaeéper 0t 6to MATLAB 6Aeg o1 mocodtteg Bempovvron mivakes (akoun kot ot apfpol
Bewpovvron 1x1 mivakeg) kot amwofnKevoVTOL KATd GTHAES GTN UV TOL VTOAOYLOTH. AVLTd emnpedletl akoun
KO TIG TEYVIKEG TTPOYPOLUOATIGHOD GTO GLYKEKPIUEVO TeptBaAiov. [a avtd To Adyo Ba mpémet va acyoinBovpe
O OVOADTIKA HE TO OOVOGHOTO KOl TOLG TIVOKES. XTO, TPOTYOVUEVO HaOUOTO EXOVUE YVOPIGEL TO TG
opiovpe davocpoTo ypopun Kot dtavoopoata 6TnA. Avto propel va yivel gite mapabétovtag Oha ta oTot Ein
TOL OLOVOGHOTOG EiTe SIvOVTag TO TPADTO GTOLYELD EVAG SLoVOGHATOC, TO Briol LETAPOANG KoL GTIV GUVEYELD TN
peyaAbTepn T oL pmopel va £xel To teAevtoio otowyeio. Me avtiv v teYviKn opilovpe to akdlovba
StavOopOTO YPOLUN.

c=[1,2,3,4,5],d=[1,1.2,14,1.6]

>> ¢c=1:5

>> d=1:0.2:1.7

Mmnopovue emiong va opicovpe dwavoouato ypopu] cvvBétoviag ta and GAla dwavocpoto ypouur. [a
TOPAOELY L 1] EKTEAECT) TNG EVTOANG :

>> e=[c d]

pog ompovpyet To akdAovho dtavocpo:

e=[1,2,3,4,51,12,1.4,1.6].

‘Exovpe mer 0t1 tar Stovocpoto othAn opilovron mapopolo ywpilovtag to GToyElo TOVG UE ; 1 EIGAYOVTOS TO
otoyeio g kdBe ypapuung Kot motmdvtag Enter 1 og avacTpopo SovUCUATOV Ypopun He Tn ypNioTn Tov
TeEAeoT avooTpoPng . Guunbeite 0 TEAEGTNG AVOCTPOPNG EMGTPEPEL TO GVAGTPOPO TOV OLUVOGLOTOG
LETOTPETOVTOS OLOVOGHOTO YPOUUY OE SvOCHOTO GTHAEG Kot TO avtiotpo®o. Oco a@opd Tov 0oplopod
dvuopdtov oA ©¢ cvvleon GAAwV dtovuooudtov oTNAN ovTOg Umopel va yivel pe mapoporo (pe tnv
nepintmon dvuoudtov ypapung) tpomo. 'Etor mAnktpoloymvrog:
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>> f=[c' ; d']

dnuovpyodpe 1o ddvooua oin f =

— o B~ W N =

12
1.4
1.6

Mmnopovpue va. avopepBolie 6to otoryelo evog SovHGHATOS YPNCILOTOUDVTAS ToV delktn TG Béong Tov T.y.
Y10, TO OEVTEPO GTOLXELO TOL SLAVOGUATOS € TANKTPOAOYOVLLE:

>> e (2)

0AAG kot va o Bécovpe 160 pe pia véa Tiun, aAAdlovtag €161 TIg TIES oTotyeimwV Tov dtovOiopaTos. AnAadn pte
TNV EKTEAEOT TNG EVTOANG

>> e(2)=10
70 dtvoopa Ba yiver topo e =[1,10,3,4,5,1,1.2,1.4,1.6].

Eniong, pmopodpe va opicovpe kevd dtavoouato (dnAodn OvOcHOTo [LE KavEVE GTOLEL0) e Tov akdAovBo
Tpomo:

>> g=[ 1

Mmnopovue va Tpocfiécovpe oToryelo 6 KATOL0 SIAVUGLLOL PO Kot [LE TOV akOAovBo Tpomo:

>> g=[g, 3] g=[3] |
>> g=I[g,2] | g=[32]

Edv avti yio koppo ypnoyonotovoape ; 0o mpochitape otoryeio SnpUovpydvtog Eva Stdvuco GTHAT.

>> g=[ 1

=3
>> g= [g;3] & [2]

>> g=[g;2]
Ed&v mpoorabncovpe va avaeepBodue oe otoryeio d10vOGHOTOS TEPA ad TO 6pLa TOV, TOTE EMOTPEPETOL
KOTAAANAO punvopa AdBovg (mov dtapépel g TPog TNV EKEpact Tov ond £kdoor oe ékdoon tov MATLAB),
Yo, TOPAOETYLOL:

>> g(5) 77?7 Attempted to access g(5); index out of bounds because numel(g)=2.

Q61000, Qv eKyOPNoOLUE TN o€ BEon TP amd To 0Pl TOL SLOVUGHATOG TOTE TO SLAVLGHLO LEYOAMVEL Kot
T gvdlgpeco otoyeio etvon pundevikd. To ocvykekpévo dtbvoopa Exel evvéa ynola, €dv ektelécovpe v
EVTOAN

>> e(12)=-2
pe v omoia opifovpe Ty TOL SMAEKATOL GTOLXEIOL TOV S1OVIGHATOG TO dtdvucpa Oa yivet:

e=[1,10,3,4,5,1,1.2,1.4,1.6,0,0,~2].

[Mapoatnpodue 6Tt 01 S106TAGELS TOV SLVUCUATOV (OALY Kot TV TvVaK®V, Ontmg Oa dodie Tapakdtm) dev elvor
TpokafopIGUEVES OALG UTtopoDV av petaPAnBovy pe duvopikd Tpdmo.
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H size ypnowonoleiton yio vo pog emotpaget 1 d1dotacn evog SlovicHaTog Mg Tivakas eved 1 length pog
EMOTPEPEL TN PEYOAVTEPN O1doTOon (YPOUU®V 1| 6TNA®V). ZT0 Topddstypo mov akolovdel tar dtoavocpoTo
&yovv tpia otoryeia To kabéva evd wg davucpa to v etvan 3x1 evd to w etvon 1x3.

>> clear all

>> v=[1:2:5]"

>> w=[l;3;5]'/
>> length (v)

>> size(v) 4
>> length (w)/ 1 3
>> size(w)

O1 wivakeg 600 J10GTAGEDV AMOTEAOVV TI PLGIKN YEVIKELGT TOV SOVUGUAT®V GTO OTTolo Kapio omd Tig dVo
dwotdoelg dgv eivar povada. Onmg kot ot Ypopky oAyefpo évog mivokog pe dwdotoon m,n givor pio

W | W | W
—_

daraén XM ppaypotik®dv (] pryadikdv aplopdv) oe m ypoppéc kot 7 oTAEC.

O mivokeg 610 MATLAB opilovton gicdyovtag to. oToryeio Toug dtoypilovtog Tig YPOpUES €lTE TOTOVTOG
Enter &ite Balovtog epompuatikod (;). Ze kbbe ypapun topadétovpe ta oTot el YOPIoUEVA KEVE 1 KOppoTo 1)
opiCovtog TV pe 10 YVOOTO TPOTo e:K:f Omov M ypappn £xel TPMTO GTOWXEIO TO @, EMOUEVO GTOLXEIN TO
0+K,0+2K,... Kol teEAevtaio otoyeio T0 at+vk omov a+(v+1)k>P. Ot duhpopor Tpdémol epappolovror oto
axohovBa mapadeiypoata. Kaié givar va ypnoiporolovpe To KOppo ovapesa 6to otovyeio Ka0s ypoappng
K01 TO EPOTUOTIKO OG OLOYOPLOTIKO TOV YPOUN®V avTi Y10 KEVO Kol Enter avrictovyo.

Hatote Enter ko ovveyilete oty kKT Ypopu

>> clear all
>> a=[5 7 9
1 -3 -7] b=
1 2 5
=[1 2 ;
>> b=[ 5 9 0 5] 9 0 5
>> ¢=[0,1;3,-2;4,2]
>> d=[1:3,2:3;1:5;1:2:10] 4 2
d:
1 2 3 2 3
1 2 3 4 5
1 3 5 7 9

[Ipocoyn Opwe, ot ypaupés mov opilovpe otovg mivakes Ba mpémel va Egovv OAeg Tov 1010 aplBud oTnAdv
dwpopetikd, onmg PAEmovpe oto axdhovBo mapddetypo. OmOL M TPAOTN YPouUUn €xel 000 oToryeion kon M
devtepN Tpia, Aappdvovpe pivopa Aabovg.

>> e=[1,2;5,-6,0] /‘

Onwg ovpPaiver ko ota dStovdopata, E6v exywpNoovpe TIun o€ BEon mépa omd Ta dpror evOg Tivaa TOTE EQV O
nivakag &xel oplobel owTdG PLEYOAMVEL Kot TO EVOAUESO GTOXEID TOV Elval UNdEVIKA. TNV TEPIMTOOT TOV OV
éxel opofel o mivokog TOTE dMpIOLPYEITOL GUEGH OTN UVAUN Kol TAAL TO. €vOLdpesa oTolyeio Tov givon
UNOEVIKAL.

>> e(3,3)=2

??? Error using ==> vertcat
CAT arguments dimensions are not consistent.

e= 0 0 O
0 0 O
0 0 2
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Ko y1a Toug mivakeg, 1 size ypnoyonoteiton yio v Log EMGTPAPEL 1 S14GTAGT TOL SOVOGHIOTOG MG TIVOKOG
ko 1 length pog emotpépet T peyaddtepn d14oTaon (YPOUU®V 1) GTHADV).

>> size(d)

>> length(d)

Mmnopovpue eniong vo eky@PNCOVUE TOV AP0 TOV CTNADV Kol TOV YPOUUOV 6 HETARANTEG e TNV eKTELEOT
NG EVTIOAN|G size OnmG 6T0 akOAovBo Tapddetypo:

>> [k,1l]=size(d)

O teheotG AVOSTPOPNG EPAPUOLETOL PUGIKE KOl GTOVG TIVOKEG KOl EMOTPEPEL TOV AVAGTPOPO EVOG TIVOKAL.
Ovpiovpe 611, ot Ipappxy AkyeBpa, o avastpogog A’ (transpose) vOC TVOKA TPOKVTTEL EGV GTOV TIVAKaL
OALGEOLLE TIG YPAUIEG O OTNAES KoL TIG OTHAES GE YPOUUES.

>> b'!

Mmnopovpe va Kdvovpe avapopd o oTotyelo TVAK®V 0ALG Kot YPOUUES, OTRAEG 1) TUOTO TOVG. Me T xprion
™G Gve Kot KOT® TEAEIOS : avapepOUOOTE G OAOKANPES YPOUUES 1) OTHAES. [l Tapddetypa 1 TpdTN EVIOAN
LLOG EMOTPEPEL TNV TPATN YPOLUN TOL Tivaka a evad 1 dgvtepn T devtepn otAn. H tpitn eviod emotpépst
TO TUAWO TOL TTivaka oL opileTorl amd TV SeVTEPN MG TNV TPITN YPOUUT Kot 0td TV OEVTEPT] £BG TNV TETOPTN
oTAn Tov Tivaka d.

5 7 9
>> a(l,:) 1 -3 -7
>> a(:,2) | a=
5 7 9
>> d(2:3,2:4) | d= 1 3 -7
1 2 3 2 3
1 2 3 4 5
1 3 5 7 9

"Exovpe opioet ot Bempio 0TL 0 undevikog mivakag Exel OAQ To. 6TOLXEI TOL PUNOEV Kot O Hovad1oiog ivakog
gtva vag TeTpaymvikos O10rydVIog Tivakag 0 omoiog £xel UNdEV mavTov £KTOG OTd T SloyMdVIO 6TV Omoia £XEL
povédec. AnAadn o Hovadlaiog TivaKag EXEL T LOPON:

1 0 0
0 1 0
00

_0 O_

Y10 MATLAB, ot eye( ), zeros( ) kot ones( ) O1povpyodv Hovadtoiovg, UNOEVIKOLS Kot TIVOKES Le oTotyeio
povédes avtiotorya. Ot undevikoi Kot ot Lovodtoiot Tivakeg tval TETpay®VIKOL mivakeg Yo ovtd 1 eye( ) Kot
1N zeros( ) ot KAioN TOVG EYoVV WG dpLopa Tov apliud TV Ypapp®V (ov gival o 110G e TV 6TNA®V). v
ones( ), OOV OMULOVPYOVVTOL GE YEVIKES YPOUUES UT] TETPOYOVIKOL Tivakes, ypetdletan va Bailovpe mg Opiopo
™V AP Stdotoon. o mapddetypa o wivakag ¢ tapakdto etvor 3x2.

>> clear all
>> a=eye (3)

>> b=zeros(2)
>> c=ones(3,2)

H evtol rand( ) emotpéeetl mivoka pe (yevdo) toyaio otoyeio pe tipés and 10 0 €wg to 1. Qg opropa M
oLVAPTNGOT QT OEXETOL TN O1AGTAGT] TOL TVOKAL.
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>>d =rand(2,3)

Téhog, pmopovpe va cuvBécovpe Tivokeg amd GALOLS TTivakes 1 dlvuGHaT. AVTO UTopel va Yivel pe to vo
oNAdoovpe ©¢ otoryeion mivako katdAANAovg mivakeg 1 dwavdoupato. Xe pio Tétoln mEPInTwon A 0Tt
Bewpove Tov mivaka wg block mivaka.

>> e=[b, d;c,al

Y10 mopomave Tapddstypo opifovpe va mivaka ypnoipomowwvrag 4 block (mivakeg).

b d
e= . e
0 0 11 0950 0.6068 08913 |
0 o | 02311 0.4860 0.7621 |
. ir_:'i'._6666:::::1:.666:5 ) ''''''' 1.0000 o0
| 10000  1.0000 i 0 1.0000 0 , a
| 10000 1.0000 ii 0 0 1.0000 |

______________________________________________________________

Ortav ektedéoete Vv eviol givor mBovo ta otoryeio tov mivaka d vo givol dapopeTikd amd ovtd Tov
eoaivovtol Toporave. Avtd cvpfaivel emeldn N ta otoryeion avTod Tov TvaKa eivorl (Webdo) Tuyxaiot apiBuol
Kot KaBe @opd mov ekteleitan 1 eviodn rand( ) emoTpépet GALovG aplBovg.

Emniong einape ot Bewpia 611 og p darymvio gvog wivaka A opilovpe ta otoygia Tov (EpOGOV ALTA LITAPYOLV)
TOV IKOVOTOLOVV Ajjip, EVO MG SOYOVIO —p OWTAE TOL kavomoloVy  Ajip o mapdderypo otov akdrovbo
mivoKo:

1 -1 0 2
3 4 1 19
2 0 -25 -1
9 2 3 1
H xopra dSrorydviog glvar:
1
—4
-25
1
H 2-dwrydviog givon:
0
19
Koain -1 dwydviog
3
0
3

Mmnopovue emniong va dnuovpyncovpe mivaka opilovtog Tig TéS pog amd Tig dydviovg tov (kbplag M
GAANG) ne ™ ovvapton diag( ). Qg mpmdTo Oplopa 1 cuvapTNon déxeTan Ta oTotyeia TG dywviov 6 éval
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dtbvoopo Kot oG 6gvutepo tov aplipd mov yapakmmpilel ™ daydvio. T v kopla dtaymvio dev Palovpe
opopa. o mapdderypo n eviorn

>> diag([2,3,4])

onpovpyel Tov Tivoko

2 0 0
0 3 0
0 0 4
EVD 1) EVIOM:
>> diag([2,3,4],1)
TOV TVOKOL:
0 2 00
0 0 3 0
0 0 0 4
0 0 0 O

Q¢ mapdderypa O opicovpe g AOPOICUA TIVAK®V HE KATAAANAES O10rydDVIOVG TOV akOA0LOO TTivaKaL:

30 1 0 0

6 10 0 1 O

c=|0 -2 5 0 -1

0 0 0 3 O

0 0 0 V2 -1

OewpOVTOS TOV TAVE® TTivaka g ABpolcua

30 00 0] 0010 0][0 0 0 0 O]
0 10 0 0 O 0 001 O 6 0 0 0 O
c=0 0 50 O+/0 0 0 0 -1{+/0 =2 0 0 O
0 0 0 3 O 0 00 0 O 0 0 0 0 O
00 00 -1/ 0000 0] |0 0 0+2 0]

EKTEAOVE:
>> c¢=diag(I[3,10,5,3,-1])+diag([1,1,-1],2)+diag([6,-2,0,sqrt(2)],-1)

Tnv mpdén tov abfpoicpatog mvakwyv dev TV EYOVUE OPIGEL OKOUN. o TNV GUVOVTICOVUE TOPOKAT®. ATAY
avapEPOLLE OTL Yo va TpocBésovpe Tivakeg avtol Ba Tpémetl va Egovv TV 1010 S1ACTOCT KOl TO OTOTEAEGLLOL
gtvan o 1010 pe v mpdobeon mvakmv mov yvopilovpe and v [poppuxn Alyefpa.

Adrdeg Baoikég GUVAPTIGELS OLUVUGUATMOV KOl TLVAK®OV

‘Exovtag g xbplo gpyodeio ta davicpata kot Tovg mivokes o MATLAB pog mapéyet pio peydin yiopo
EVTIOAMV TTOV UTOPOLV VO EQAPUOCTOVV o€ Tivakes. [a ta drtavdopata n sum( ) emotpépet To AOpOIGHO KO M
prod( ) to ywouevo twv otoyeimv evog davocpotos. H eviodr] mean() emiotpéeel T pECT TIUN TOV
otolelov tov dtvdopatos. ESd ekympovpe to 4OpoiGpa Kot TO YIVOUEVO TV GTOYEIMV TOV O10VOGLOTOS X
®¢ 500 oToryEin EVOG S1VOGLLOTOG YPOLLUN.

To dBpoopo 12

>>clear all
>>x=[ 2, 3, -4, 5, 7

To ywopevo -720
>>s=[sum(x) , prod(x)]
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>> mean (x)

H sort( ) emotpépet éva ddvoopa pe tavopnuéva ta otoryeia dovocpatog katd avéovca ddtaén. Eav
0éhovpe va tagvopnoovpe katd @bivovco oepd toTe Tavopodue TO oviifeTo TOL SLVOCUATOS Kot
aALGCovpe TAAM To TPOGT LA

>> sort (x)

>> -sort (-x)

H max( ) kot 1 min( ) emMoTpEQOLY TO PHEYOAVTEPO Kol LIKPOTEPO GTOLYELO EVOG OLOVOGLLOTOS OVTIGTOLYAL.
>> max (x)

Mmnopovpe va EKY®PHCOVUE TOGO TNV TN TOL UEYAADTEPOL (1] TOL HKPOTEPOL) GTOLXEIOV EVOG OOVOGLLOTOG
660 kot T Béom ToL 67O dbvuoua oe PETAPANTEG He TNV EKTEAECT) TNG GVTIOTOWMNG EVIOAS ONMS GTO
axOhovBo Topadetypa. XtV TP®OTN LETAPANTN EMOTPEPEL TV TN KoL 6T dgvTepN T OEo.

>> [m,k]=min (x) To pkpdtepo otoyeiom= -4
H0éontovk= 3

Ye mMePITTOON TOL VIAPYOLV TEPIGGATEPO Omd €va, oTOLXElD L TN HEYOADTEPN M TN WIKPOTEPN TIUN TO
MATLAB emotpépet 10 TpdTo ToL Ppiokel.
Téhog, n evtodn diff( ) emotpépel €va Svuopo e OTOXEID TIG OLPOPES TV OLOOYIKAOV GTOYXEI®MV TOV

dtavdopatog (emdpevo - mponyodeEVo). AnAadn Yo To X mov £(oVpE opicel mapamdve Ba EMGTPEYEL TO
dtbvoopa [ 3-2, -4-3, 5-(-4), 6-5]. |

| ans=1 -7 9 1
>> diff (x)

Ot max( ), min( ), sum( ), prod( ), mean( ) LwopovV va. EPAPUOGTOVV KOl GE TIVOKO. X€ QLTIV TNV TEPITTOON
EMOTPEPOVY £VAL SLAVVG L TOL OTTOioV KABE GTotKElo Elva TO OMOTEAEG LA TG EPAPUOYNG TOVG o€ Kabepio and
TIG GTHAES TOL TTivVOKOL:

1 2 3
B={4 -2 0
10 2 1

>> clear all
>> b=[1,2,3;4,-2,0;10,2,1]
>> min (b)

H axoiovdn evtodn emoTpépet SO S1avOGUATO OOV TO TPMTO TEPLEXEL T TOV LEYOADTEPOL GTOLXEIOV KAOE
OTNANG Ko To deVTEPO TNV avtioToyn BEcm Tov 6T GTAAN.

>> [m, k] =max (b)
>> sum(b)
>> prod(b)
>> mean (b)

Omote, yioo mapddetypa, Yoo vo Bpodpe To HEYIOTO OTOLYElo Tivaka TPEMEL VoL EQAPUOCOVUE TI GLVAPTNON
max( ) 600 popég, dnraon max(max( )). To 1010 oyvEL KO YO TO EAGYLOTO OALG Kot Yo TO GBpowsua (1 TO
YWWOLEVO) OADV TV CTOLYEI®MV TTIVOKL.

>>max (max (b))

H sort( ), 6tav v xorodue pe Opiopo mivoko, ETIGTPEPEL TVOKA [LE OTHAES TIG TAEIVOUNUEVES GTHAEG TOV
apyKoL Tivaka.

>> sort (b)
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H find( ) pog Bpioketl tig Béoeig tov otoryeimv evog mivako mov Kavomoovy pio Aoytkr] cuvOnkn, £d® etvor
pkpotepa 1 ioa Tov undév. Ilepiocotepa yia to mmg opilovpe Loykés cuvOnkes 6to MATLAB Oa dodue 6tav
LAY GOV LE Y10 TIG OOUES EMAOYNG.

YUYKEKPLUEVT] EVTOM UTopel va epappootet pe dvo Tpdmovs. Katd tov mpdTo tpomo 1 EKTEAEST) TNG EVIOANG
>> [k,1]=find (b<=0)

EMOTPEPEL OVO SVOCUATO OOV TO TPMTO TEPLEYEL TOV aplOUd NG YPOUUNG Kot TO deHTEPO TOV aptBnd g
otNAng kaBe oTotyeiov mov wavorotet T cuvOnK.

O 6g0TEPOG TPOTOG EKTEAESTG TNG EVIOANG EUTAEKEL TOV TPOTO OV TO TEPPAALOV KOTOYWPEL GTI| LVAUN TOV
VIOAOYLOTH Ta Stovoopota. [o mapdderypo n ektédeon g
>> n=find (b<=0)

eMOTPEQEL TN B€0m OV €XEL TO GTOLYELD TOV TTEVOKO TTOL KAVOTOLEL TN GLVONKN OTav Bewprcovpe Tov TivaKo
¢ dtbvuopa pe ototyeio Tig otAeg Tov mivaka. 'ETer dlhmote puidocsr To MATLAB Ttovg wivakeg otnv
pvijun Tov vroroyiety). Olot ot TivaKeg 0TOONKEDVOVTAL 6T PVI|UN MG SLOVOGHOTO. PE TNV KAOE GTHAN v
0K0A0VOEL TNV TPpON YOO PEVT] TG,

O mivaxag Tov mapadelypatos pog etvol o

1 2 3
b={4 -2 0
10 2 1

¥1t0 MATLAB o b anofnkedeton otn pviyun tov H'Y wg [1,4,10,2,-2,2,3,0,1]. Ta ototyeio mov kavomolody
ouvOnkn etvan 10 -2 ot Béom (2,2) ko to 0 ot Béom (2,3). H eviodr] Opmg emotpépel 6TO ddvucua n Tig
Béoelc pe TG omoieg £xel amobnkevoetl Tov mivaka otn viun. Me Bdon v anobnkevon tov wivaka 6T Pviun
ot Béoelg v ototyeiov givar 1 5" ko 1 8. Mmopobe Vo TPOSTELIGOVE TO GTOLYEID EVOG TIVOKO EITE [E TOV
KAOGGIKO TPOTO, Ovapépoviog aplBud ypopung kKot OTNANG, €ite HE TOV TPOMO TOVL OVOQEPOUE TNV
TOPAYPOPO CVTN.

>> b (n)

Aocxknon

Anpovpyeiote évav block mivake o omoiog cvvtiBeton amd ta akdéiovba blocks (mivakeg): v mpd ™
ypopuun tov blocks Ba €xetl, évav povadiaio mivaxa 5x5, évav tpdaydvio mivaka 5x5 pe otoyeio g 1
dwayoviov 1o -2, ototyeia g KOpog daymviov to 1 Ko ototyeio g -1 daywviov Tovg apBpods amd to Eva
€mg 10 5. XtV devtepn ypauun tov blocks Ba €xet, évav mivaka 3x10 pe otoryeio Tuyaiovg apBuovg. Xt
ovvéyela Ppeite to dOpowopa TV otoyeiov kibe oTNANG Kot T0 ABpolGHa TV GToElV KADE YPOUIIG TOV
nivaxa. Bpeite 10 péyioto tov péowv dpov tov otoryeiov kdbe oming. Bpeite tig Béoeig otov mivaxka tmv
otoyelov mov givan peyaddtepa and 10 m (To m elvon ta dVo TElevTOia Yyneia Tov apBuod unTpdov cog
dwpepéva pe o 100) ko 6N GUVEXELD, YPNOLOTOIDVTOS TO TAOG AmodNKEVEL TOL GTOXEID TOV TivaKO GTNV
pvnun 1o MATLAB, gpoaviote ta otoryeio avtd.

Mpa&erc mvaK®V KoL S10vOoHATOV

Q¢ mpa&elc mvakmv opilovtol ot YVOOTEG, oo TV YPOUUIKN dAyeRpa, TpOcOeoT, apaipesn TOALATAACIOGIOG
Kot VYOO 6g dHVOUT PUGIKOV aplBpd, epdcov 1 TPAEn sivar duvatd va yivet.

Mo mv ap660eon kKo TV aQaipeon TvAK®V 16y 0EL
C=A4AtB<c;=a,tb, V1<i<m, 1<j<n

Opileton 10 yIvopevo (TpoypaTikov 1 pryadikov) aprtOpov emi wivaka og vos mivokos mov £xel og ototyeia
TO YvOpEVO ToL aptBov ent To otoyeio Tov mivaka o kibe O<om).

kA= ka, |
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Eniong ywo va opileton 10 yvopevo dvo mvikov A kor B mpénet o apOpog tov otnh@dv Tov wivaka A 0o

npémel vo. givan i6og pe tov apipd Tov ypappodv tov mivaka B. Otav molariacidlovpe wivako 7 xm pe
évav mivoko m x k T0te T0 amotéecpa etvon Eva mivakag nx k .

H mo anA mepintwon etvar va moAamA0GIAGOVUE VO OIAVUGLLOL YPOUUN LE B GTOKELD, TO OOl0 Umopel va
BepnBel wg évag mivaxag pe péyebog pe 1xn, pe €va Sdvocpo 6THAN He 1 oTolyEia, To omoio pmopet vo
BewpnBel wg évag mivaxag pe péyebog pe nx1. O moAlamioolacpog pmopel va yiver 610tL o apBuog Tmv
OTNAGV TOL JOVOGHOTOG VPO (7)) glvar 160G e TOV apBpd TOV YPOUUOV TOL OVOGHOTOS GTHAN (71) Ko
ocOHE®Va pe 6ca girope Tapandve to anotédecpa Ba stvon Evag mivaxag 1x1.

H mtpdén mov yivetan og pia tétota mepintmon etvar 1 oakdOAoLON:

¢, a, .. a,_, a] : :[a1b1+a2b2+...+anlbn1+anbn]={zn:aib[}

Mo mopadepa:
> >clear all;v=[1,2,3,4],w=[4;5;6;7]

>> vihw

ans =1x4+2x5+3x6+4x7=60, 1x4 * 4x1 emotpéoel mivaka 1x1

Emniong, dtav moAlamiocidoovpe Eva davocpo oThAn pe 1 otolyeia, To omolo umopel va Bewpnbel g évog
nivaxag pe péyebog pe nx1, pe éva dtévocpa ypopuun pe n otoyeia, to onoio pumopet va Bempndel wg évog
nivakog pe péyebog pe 1xn, o morhomAaciacpos pmopel vo yiver 010tt o apludc tv oTMA®V TOL
dwavdopatog ypopun (1) etvon icog pe tov aptfud tov ypappdv Tov dtovocpatog othin (1) . Zopeova pe 6co
elmape mopomdve 1o arotédespa Oa elvar Evog Tivakag nxn.

H ntpdén mov yivetan og pia tétota mepintmon etvoar 1 oakdOAoLON:

| a | I albl albz albnfl albn |
a, ab ab, -+ ab, | a,b,
S[b b, .. b b]=| - :
a,, anflbl an—lb2 o an—lbn—l anflbn
L 4y | L anbl anb2 anbnfl anbn |

[N to S1ovicpoTe TOL TOPATAVE TUPASELYLOTOS EYOVUE:

>> wkv
[4 [1234] O ektelectodv N 6tav yivouv o1 Tpa&elg
5 emi 4x1  4x2 4x3 4x4 4 8 12 16
6 S5x1 5x2 5x3 5x4 5 10 15 20
7] 6x1 6x2 6x3 6x4 6 12 18 24
7x1 Tx2  7x3 x4 7 14 21 28

21 yeVIK TEPINT®ON TOAUTAAGIOCUOL Tivake #xm pe évov mivaka mxk, to (i, j)- otoyyelo Tov
YWWOUEVOL TVAK®V TPOKVTTEL GO TO YIVOUEVO TNG I -YPOLLUNG TOV TivaKa A €l TG j -GTHANG Tov Tivaka B,

otav 10 Bewpode MG YIVOLEVO SOVOGLOTOS YPOUUT €M Stdvucpa GTAAN. AnAadY|, TN YEVIKN TEPINT®OT TO
amotéheopa Oa gtvon Evag mivaxog nx k :
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C=4B=[c,]= {Zaipbp/}
p=1

Tov omoiov 10 (i, j )- otoryeio Ba eivon To akdAovOO:

bl./
by, .
C; = [an ap - 4, ai,nj| : = ailblj + aizbz_/ +...+ ai,nflbnfl,j + ai,nbn,j = zaikbk/
n=1,j
L bﬂ,./ i

Y10 axoiovBo mapaderypo Oa opicovpe TOVG TIVOKEG

-1
1 -1 1 3 2 1 -1
A= , B= ,C=|2 | xau D=
0 2 0 0 3 3 2
4
xavandtic A+ A", AB,BA, B—2AB,AA", CB, BC, A+ B mopootice 00 voroyicovpie 66e¢ £x0uv vONuOL.

eI O

B I 11 3 2] [Ixl+(=D)x0 Ix3+(-)x0 -2x1+3x(-1)] [1 3 -5
1o 210 0 3| | Ox142x0  3x0+2x0  —2x0+2x3 | [0 0 6

1 3 2 I -1y1 3 =2y |1 3 2| |2 6 -10 -1 -3 8
B-24B = -2 = — =
0 0 3 0 210 0 3 0 0 3 0 0 12 0 0 -9
A = I 1|1 O _ Ix1+(=Dx(-1) 1x0+(-1)x2 _ 2 2
0 2(-1 2 Ix0+(-1)x2 0x0+2x2 -2 4
-1
1 3 =2 Ix(-1)+3x2-2x4 -3
BC = 2 |= =
0 0 3 4 —1x0+2x0+3x4 12
O1 vtdloweg mopaotdoels ogv Exovv vonua. o mopadetypo, to TA00¢ TV oTnADV ToV B dgv givan ico pe 0
0o TV ypappmv Tov A Kol emopévag dgv opiletar to yivopevo BA. T tov 1610 Adyo dgv opileton to
ywopevo CB . To dBpowopo A+B dev opiletan yati ot mivaxeg 4, B givon dapopetikod peyébovg. Omov to 1

npa&n dev opiletan amd 10 MATLAB emotpépeton pivopa AdBovg Omov avagépetor OTL «...matrix
dimensions must agree», dnAad1n 0Tt Ol S10GTAGELS TOV TIVAK®OV TPETEL VO CUUPOVOVV, 1] KATL 0VOAOYO.

>>clear all; a=[1,-1;0,2];b=[1,3,-2;0,0,3]1;c=[-1;2;4]1;d4=[1,-1;3,2];
>> a+a'

>> a*b

>> b*a

>> b-a*b

>> a*a'

>> c*b

>> b*c

>> a+b
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Eniong, opiletar 1 k-60vapn teTpoyovikod mivake ocd* =A4---4 xon A° =1 .
k @opég

oo 26 T e T SH )

[ Tovg drarymdviovg Tivakes, SNANOT TIVOKES e 1 INOEVIKE GTOLXElN LLOVO GTNV KOPLoL dlorydVio, 1o0EL OTL |
K-00vaun evog dlorydviov mivaka eivot TivaKog e Staydvio oTotyEln TIG K- SUVALEL TOV 0PYLIKOD TVOKOL.

>> a0

>> a’3

3

2 0 0 22 0 0 8 0 0
03 0l=/0 3 0 |=(0 27 0
0 0 -1 0 0 (-1 0 0 -1

>> diag([2,3,-1]1)"3

Téhog, Ommg ko1 ©TOL SOVOGHOTO, KOl Y0 TOLG Tivokes opifovtor ot otowyeio mpog otowyeio mpdelg
moAamAacloooy ¥, dwipeong o/ kol vVywong oe dvvaun 2. Ioydovv o akplBadg dca eiyope ovapépet
TopAmdve, 0Tt OnAadn 1 VYwon Tivaka 1e Tov TEAeoT A o€ aptBpd vymvel kdOe oToryelo TOL TVOKN GTOV
apBuo Ko Ot o1 mapamdve mpdéelg opilovion Yo wivakeg mov £xovv v dwa didotaot. [a mapdadetypo ot
EVTOAEG

>> a.”3
>> 3.7 a
>> a.*d
>> a./d
>> a.”d

Extelobv Tig axodiovbeg mpaterc:

oy G 3]

- 1
303 13—
3.Ma= 0 2 = 3 ’
3" 3

9

a'*d:'l } { -1 {lxl - x(—l)}{l 1}
0 2 3 2 0x3 2x2 0 4
1 —1} { —1} {1/1 ~1/(- 1)} {1 1}
a.ld = / ,
0 2 3 2 0/3 2/2 0 1
a.Ad{l —IHI —IHP <—1)‘H1 —1}
0 2 3 2 0> 22 0 4

Q¢ mpacers petaly davocpatmv opilovtot ot YvooTég Tpaelg tng mpdoheons Kot TG apaipesng, EpOGOV To
dravdopata gtvon 1diov THmOV.




o nopdderypa eqv opicovue @ = [1,2,3],.b = [L4.F].¢c = [1.2.--,9.10] ue g eviorég
>> clear all; a=1:3;b=1:3:7;c=1:10;

70 GBpotopa Kot 1 S10popd dvucUaToY VITOAOYILETOL amd TIG EVTOAEC:

>> a+b

>> a-b

To epompaTIKO 6TO TELOG P0G EVTOANG ONAMVEL TO TEAOG TNG KO OTOTPENEL TNV EUPAVICT] TOV OTOTEAEGILOTOG
™me. To ypnoiporolovpe 6tav B ovue vo fdlovpe TOAAES EVIOAES o€ pia ypoppn] Ko otav dgv BéAovpe va
enpavifovronl pokpookeln amotehéopata 6to mepiarrov epyaciog too MATLAB.

dvowkd Oleg ot mapamdve mpdéelg opilovion ite ywoo dStovOopaTa YpouU €iTe Yoo GTHAN OTOLNGONTOTE
droTaoNng.

Ot mpaéetg extelobvion puoikd otav opilovtal, KAt Tov o€ cuUPaivel TNV TAPAKAT® EVTIOAT.

>> a+cC

Eniong, omwg ot Ipoppix AlyeBpo, opifovior kot 0  TOAAATAOGCLOGHOS Kot Olaipeot SvOCUATOS LE
apopuo.

ax| | x x/a

alyl|=lay|,|y|/a=|y/a

z az | | z z/a
>> 3*a
>> a/3

Katé v mpdcheon (1 aeaipeon) apBuod oe ddvocpa N mivaxke o apuog mpootibetor (1 aporpeiton
avtiotorya) o Kabe otoryelo Tov davdouatog. AnAadn oyve:

a d g atk dxk gtk a kta
ktlb e h|=|\btk etk hxk|kx|D|=|kLbD
c f i ctk fxk itk c k+tc
Mo mopaderypo:
>> a-1
>> b+2

pocoyi: Avti) 1| Tpdin euvowka dev opileTanr ot Ypoppik aiyeppa.

Téhog, Omwg £yovpe dgt, Yo davocpato idov peyébovg, opifovtar kon ol oToryeio Tpog oToryeio TPaelg
moAMamAaGlooHoV ¥, dtaipeong o/ Kot bywong o dvvaun .~ H dyoon dtavdouatog pe tov tekeotn A o€
apOud vymvel ke 6ToLYEID TOV JVOCUATOG GTOV OPLOUO.

X a x*a X a x"a X x.\n a n'a

yvI.*¥b|=|y*b|, |y|"b|=|y"b|, |y| n=|y."n|, n™b|=|n"b

z c z¥c z c z"¢c z z."n c n\c
Ac 11g BuunBovpue Eava:

> >clear all;v=I[1,2,3,4],w=I[4;5;6;7]
>> w'!.*v

>> v./w!

>> v. "2

A

>> v''.Tw
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>> v.  (w')
Hopatipnon: Ortav evrorég ypagovrar o€ pio ypopp ko yopilovror pe koppo, tote gppavifouv ta
amoteréopatd Tovg. Otav ympilovron e ep@THHOTIKG, TOTE eV EUPAVICOVY TA OTOTEAEGUATE TOVG.

dvowkd OAeg ov mapambve mpdelg opilovtor eite Y StavOcpoTo ypopp €t Yo SlvOGHOTO GTHAN
OmoGONTOTE O1AGTUOTG, apKeEl To dlaviopata va £govv Vv idwa dtdotacn. Téhog, opileton kon n dvvaun
apBpov vyorévoy og dtdvucpa (oTotyelo TPOg GToLKELD).

A

>>2.°w

210 TOPAdEIYIA HOC, 1| EQAPUOYN TNG TPAENS TG avaoTpoeng (') dnpovpyet SaviGHOTO TOL £X0LV TNV 1010
drbotaon Ko pmopel va epappootel 1 Tpdén ototyeio Tpog otoryeio. H Yywon og duvaun €xet v peyoidtepn
TPOTEPOLOTNTO A0 OAEG TS MPALeLS (kon TV avaoTpoPr)) omdte eivon amapaitntn 1 wapévleon dote va
EQPUPUOCTEL TPMTO 1) AVOCTPOPT Kot LETE 1 VYoT 6€ dOvaun.

AvticTtpogog kon Opilovoa mivaka

‘Evag tetpayovikog mivakag A, dniaodn mivakag pe 1010 aptBud ypopuudv Kot otThAOV ivol aviioTpéyipog
£V VITAPYEL TivaKoc, Tov omoio cupPorilovus pe A’ , Y1 Tov omoio woyder A A'=A"-A=1.0nov I o

) r -1 r , . ’ r r
povadiaiog. O mivaxkag A ovopdletor o avrieTpo@og (inverse) Tov A . 'Evog mivakog ywo Tov omoio dev
VIAPYEL OVTIGTPOPOG AdyeTon wWralovrag (singular) .

a
Ebav A= { d} tote opilovpe ™V opilovea Tov wivaka wg tov apliud
c

a b
det(A4) = ‘ ‘ =ad —bc
c d
YvpPoiilovpe v opilovoa Tov Tivao Kot ™G |A| .
-2 3 -2 3
Ebqv 4= | 4 tote det(A4) = - =(-2)4-3-1=-8-3=-11

all a12 a13
Eav A=|a, a, a, | 101€N 0piloved Tov mivaka 1GovTOL UE

a31 a32 a33

all a12 a13
det(4)=|a,, a,, ay|=a,det(M,)—a,det(M,)+a,det(M,)

a31 a32 a33
[ o otoyeio a;m M, (éacowv opiCovsa Tov otoyeiov) givar - opiovsa Tov mivaka oL TPOKVTTEL EGV
amd ToV A apUPECOVUE TNV [ YPOUUN KOL TV j GTHAT.

all a12 a13

det(4)=|a, a,, ayl=a,

a31 a32 a33

0 1 5
Edv A=|3 -6 9| tot¢
2 6 1
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0 1 5
det(4)=|3 -6 9/=0

2 6 1

—69139
I 21

3 -6
+5 =0+15+150=165
2 6

Edd avamto&ape v opilovca oG Tpog TV TpATN YPOUUN. o UTOpodcaiE Vo TNV avarnTtOEOVIE MG TPOG
onowdNmote GAAN ypopun 1 othAn. Oa mpéner Opwg vo Bupodpacte 61t T0 TPOCTLO TOVL YIVOUEVOL KAOE

otoyelov 1 pe Vv gddocova opilovca Tov gival TO OmOTEAEGHA (—I)Hj Omov I, j M YPOUUN Kol 1) GTAAN TOV

otoyyeiov avtiotoyyo. To avamtuypa g opilovcas mg mpog T devTeEPT GTAAN Eiva:

al 1 a12 a13

a, a a, a a, a
det(A) — a21 a22 a23 — _alz 21 23 + a22 11 13 a32 11 13
a31 a33 a31 a33 a21 a23
a31 a32 a33
Kot ywo to mopaderypd pog
0 1 5
3 9 0 5 0 5
det(4)=|3 -6 9|=-1 +(—6) -6 =15+60+90=165.
5 6 1 2 1 2 1 3 9

Me mopopolo Tpdmo avantueGovpe TG 0pilovceg TETPAYOVIKOV TIVAK®V HE HeyoAdtepn Owdctoon. O
101alovteg mivakeg £xovv pndeviki opilovoa.

H ovvapmon tov MATLAB mov vmoAoyilet v opilovoa evog mivaxoa eivon 1 det( ). H cuvdptnon inv( )
VoA0YILEL TOV avTioTPOPO Tivaka, EpAcoV oTOHS VITAPYEL. Emeidn o vToAoyiopog Tov avtictpo@ov yiveton pe
TPOGEYYIOTIKEG LeBAOOVG, €AV O AVTIGTPOPOG dEV LILAPYELGLVIOMG 1| GLVAPTNON EMGTPEPEL ATAVTNON THVOKQ
pall pe éva mpogwdomomtikd pvopa. Mio dokiur pmopetl va amodei&el mdco avaxpiprg pmopel va givor o
VTOAOYIGILOG TOL AVTIGTPOPOL.

1 2 -1 -+ -3 -3 1 20
Notov A=| 1 1 =2]wpe 4= 2 -1 1 |evponivakag B=|2 4 3| devavuiorpépetat.
-2 -1 1 T -2 -+ 0 0 1
Ac 10 dovpe oto MATLAB pe T1g mopokdtm EVIOAES.
>>clear all
>> a=[12 -1; 1 1 -2; -2 -1 1];
>> det(a) i ans = 4
>> inv(a) | ans =
Amotéleopa -0.2500 -0.2500 -0.7500

>> inv(a) *a 0 povadiaioc. 0.7500 -0.2500 0.2500

0.2500 -0.7500 -0.2500

Ac dolpe TG avhloyeg evTolEg Yo Tov W1alovta mivaka b.

>> b=[1 2 0; 2 4 3; 0 0 1];

ans =0
>> det (b) Warning: Matrix is singular to working
 ’ precision.

ans =

>> inv(b)

>> inv(b) *b — Warpipg: Matrix is singular to working Inf Inf Inf
precision. Inf Inf Inf
ans = Inf Inf Inf

NaN NaN NaN
NaN NaN NaN
NaN NaN NaN
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Ymoloyiopég avtiotpo@ov pe T yxprion tov exavénuévov wivaka cto MATLAB

Mo ekmodgvTikovs Kot povo Loyovg Bo viomomoovpe oto MATLAB tov adydpiBupo mov pdbope ot
Bewpio. Zopeova pe avtoév tov adyopiBuo, edv BElovpe vo vToAoyicovpe Tov avtioTpoeo evog mivaka A,

Bewpodpe tov emavénuévo mivaka [A |1 ] Ko epapuolovpe og oUTOV CTOLXEIDOELS YPOUUOTPAEELS TTOL
petatpémovy tov 4 o€ avnypévo kipokmtd tivaka K. Eqv akolovdncovpe avt ™ dwadikacio o [A |1 ] el
petatponetl o€ Evav mivako g LopeNg [K | B ]

e Av K =1, 1618 0 4 givan avtictpéyipog kou A~ = B.
o Av K #1,106t€ 0 4 d¢v glvar avTioTPEYIUOG.

"Evog mivaxag ovopdletor avnypévog KMpPaKmTog 0tav

A) o1 undevIKES YpapUES av vITdpyovv Bpiokovton PETd Tig un UNdEVIKES 6TO TELOG (KATM HEPOG) TOV
mivoKa.

B) To 0d1Y6 6toygio kdBe ypapung (rpmdto pun undeviko ototyeio mg) Ppioketon TovAdyiotov pio
Béom de€lotepa amd Tov 00N YO TN TPONYOVEVNG Kot Exel TV TN 1.

I') k4B otAn Tov mepP1Exel 0dNYO oToryeio Exel O A Ta GALO GTOKELD TNG UNOEVIKA.

"Eva mapddetrypo avnypévov KMpokmtov mivaka eivot o akoAovdoc:

100 0 0 0]
0100 0 0
00 1 0 0
11000010
000000GO 1
00000000
000 ..000 0

Ac doxpdlovpe pe ovtdv TOV TPOTO VO VTOAOYIGOVLLE, OV DITAPYOVY TOVG, AVIIGTPOPOLS TV TIVAKMV:

1 0 2 120
A=|2 -1 3| Xwp=l2 4 0|
4 1 8 00 1

Oa ypnoponomcovpe v rref( ) n omoio Hog EMOTPEPEL TNV OVIYHEVT KMUOK®OTH HOpeN €VOG mivako. Oo
€QAPUOCOVLE OVTAV TNV EVIOAN GTOV ETOLENUEVO THVOKOL [A | { ] OV VAOTOLOVUE pHe T popon| [A,eye(3)]
omov dnpovpyovpue évav block mivaka.

| Al =
1 0 2 1 0 0

>> clear all; 21 3 0 1 0
>>A=[1 0 2; 2 -1 3; 4 1 8] 4 1 8 0 0 1
>>AI=[A,eye(3)]
>>AA= rref (AI) AA =

1 0 0-11 2 2

O 1 0 -4 0 1

O o0 1 6 -1 -1

Metd T1g ypapponpdéels 1o aplotepd PEPOS Tov emavénpévon mivaka (Ypappés 1..3) etvor o povadioiog Kot To
o€t (Ypappég 4..6) o avtioTpopog. |

inva =
37 11 2 2
-4
6 -1 -1




>>inva=AA(:,4:6)

"o Tov dedtepo mivaka, o omoiog etvar 1018lovTac, Exove:

>> B=[1 2 0; 2 4 0; 0 0 1] BB

>>BI=[B,eye(3)] 1.0000 2.0000 0 0 0.5000 0

>>BB= rref (BI) 0 0 1.0000 0 0 1.0000
0 0 0 1.0000 -0.5000 O

[Mapoatnpodue 0t petd tig ypapponpdels, cOpemva pe ta 0ca £xovpe dgl 6N Bewpia, T0 aplotepd PEPOG TOV
nivaka (o1 TPEIG TPATEG OTAAES) deV £ivan 0 LOVASILOIOG OTTOTE KOl O TIVOKOG OEV OVTIGTPEPETAL.

Aocxnon yw e£doknon:

Atvovton ot Tivokeg:

1 2 3 2 1-m O -1 5
A={2 3 4|,B=|0 2 0 ,C=|2 6+m
3 45 0 0 O 3 0

[N Tovg axdrovBovg VITOAOYIGHOVG :
o) Yroloyiote (ebv awto givor dvvatd) tovg A+ B, A+C, 34, AB,BA, AC,CB xo1 tov Ttivoia, AA" - 1.
B) Na vroloyiotel mivakag o omoiog va £yl o¢ to (i, j )- ototyeio o (i, j )- otoyelo tov mivaxka 4 vyouévo

0TO TETPAY®VO Kol TOAATAAGLOCUEVO e TO (i, j )- oToryeio Tov mivaxka B peiwpévo katd 2.

7) No vroroyiotel 1y opilovoa tav mvékov A4, B, C kot va vroroyiotovv ot A, B~ ,C™" émov sivar Suvatd vo,
yivouv ot vtoAoyiouoi.

8) Ynohoyiote ™V opilovea tov mivaxa A° —1 .

p ) ’ , ’ ) r ’ T

Onov dev yivovtal o1 VTOAOYIGHOL VO, 0TIOAOYAoETE Yiati dev yivovtal. (¢ I Bewpeitar o 3x3 povadiaiog, A
) r -1 r )

0 avAcTPOPOg ToL Tivaka A kot A~ o avtioTpoPog Tov mivaka A )

To m glvar Ta dVO TEAELTALN YNl TOL apPlBoL PNTPOOL Gag dtanpepéva pe to 100.

I'sopeTpucn) Enpoacio 'poppik®@v Xvotnpatoyv

Etvat yvwot6 611 pmopodple vo ovamopacTGOVE YEMUETPIKO TO. GLCTAKOTO e OVO 1 TPELG AyVMGTOLS KOl TN
Aoon tovg. Kabe e&icwon pe 600 ayvdotovg avtiotoryel o€ pio gubeion Tov emmédov evmd kdbe eElcmon pe
TPELG OYVADOTOVG OVTIOTOLEL 6€ €va emimedo tov ydpov. H Avon tov cvotipatog amoteleiton amd 10 GHVOAO
TOV ONUEIOV TOPNG TOV YPOUU®V (1] ETTEIWV OVTIGTOLYO) TOV GUVOETOLV TO GUGTNIA TV EEICMGEWMV.

Yvotipota 2x2.

Mo ™ ypoewn| avarapdotacn tov gvbeidv (Kot GAAOV KOUTLA®Y 6TO €MinEd0) Oa YPNCILOTOMGOVE TN
ovvapton yYpapkav ezplot( ). Ztnv popen cvvtaéng mov Oa YpNCUOTOGOVIE QLTAV TNV EVIOAN], O TOTOG
™g ovvapTNong Tov BElovpe vo oxedldcovpe elayeTOl ®¢ Kelpevo péca o eloayoywkd. Kabe e&iowon
AOvoupe MOTE Vo 1oovTal Pe UNdEV ot Lopen f(x,))=0 Kol YpNGUYLOTOLOVUE TOV TUTO f{X,)) TV KANoN g
ezplot. Metd ™ cuvaptnon axoiovdel to medio oto omoio Oa yivel To ypdonuo péca oe aykOAES OTTOL Ta OpLoL
yopilovton pe kéupo. H ovvéptnon clf kaBapilel 1o mapdbupo TV ypapik®v amd TporyodHeVa YPOOIKE Kot
ot puBuicelg Egovpe opicet Yo ta ypapikd poc, n grid on gpeoviCel to mAéypa oto ypaenue. Télogn hold
KPOTAEL TO TPEYOV YPAPNUO MOTE TO EMOUEVO vV EUPOVIOTEL 6TOLG 1do0vg GEoves. H dadwkacio avn
teppatiletan Otav mAnktporoynoovpe hold off.
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Orav oyedidoovpe dradoytkd Tig evbeiec Tov AvTIoTOLXO0VV OTIG EEI0MGELS TOL 0KOAOVOOV GLGTAOTOG

X=y
2x+y=4
TOV GLGTNUOTOG.

>>
>>
>>
>>
>>
>>

=1
dlTnpOVTOS TO Ypaenuo e mpmtng pe T hold, BAEmovpe To onueio Topng mov ivor Ko 1 Avon

clear all

clf

ezplot ('x-y-1',[-5 ,5])
grid on

hold

ezplot ('2*x+y-4"',[-5, 5])

BAémovpe 0T 6g avTNV TV TEpimT®O ot vbeieg etvon mapdAinieg ondte dev £xel Abon To GHGTNUA.

>>
>>
>>
>>
>>
>>

clear all

clf

ezplot ('x-y-1', [-5, 51)
grid on

hold
ezplot('x-y+1',[-5 ,5])

—6x+3y=-6

Evd 6tav oyedidicovye Tig gvbeieg mov avTioTor ovV 6TIg EEIGAMCELS TOV GLUGTNOTOS

2x—-y=2

BAémovpe 0TL og avTNV TV TEPimT®ON ot gvbeieg TovTilovton omoTE EXOVE ATEIPEG AVGELS Y10 TO GUGTILAL.

>>
>>
>>
>>
>>
>>

clear all

clf

ezplot ('-6*x+3*y+6', [-5, 5])
grid on

hold

ezplot ('2*x-y-2',[-5 ,5])

Yvotipota 3x3.

x+y+z=1

‘Ectw 611 B€hovpe vo TapovsLdcovpe ypopued mm AO6T T0L GUOTNHATOS: x4 2y 42 =0

x+y—z=-1

Apapdvtag v Tpd Ko v Tpitn e€icmon PAEmovpe 6t t0 z=1. Apa amd Vv TPpOT™ Erovue x+y=0 Ko
amod ™ devTepN y=-1. Ondte n AWon eivon x=1,y=-1, z=1 ko 10, Tpio enimedo Oo Tépvovtan oe Eva onpeio.

Mo ™ ypapikn TopdoTtoc EMIESMV 1) EMPOVELDV GTO YMOPO ypnoytonoteiton 1 ezsurf( ), n omoia pumwopei vo
eneavilel emeaveleg oTov TPIGOACTATO YMOPO. TNV HOPPY| cOvTagns mov o YPNGLOTOIGOVIE VTV TNV
EVTOAT], Y10 TO GUYKEKPIUEVO GUGTNUO, O TOTOG TG CLVAPTNONG TTOL BEAOVUE VO GYEOLACOVUE EIGAYETOL MG
Kelpevo péoa oe sloaymywd. Kabe e&icwon v Avovpe ®g Tpog Tov £va dyvmaoTo Y. Yo, TO Z GTNV Lopen
z=f(x,y) KoL YPNOYOTOLOVLE TOV TOTO f(X,y) otV kKAnomn g ezsurf. [Tapopola propodpe vo AVGovHE ®G TPOG
dAlo ayvooto. Metd t cuvaptnon axkoiovbel to tedio 6to omoio Oa yivel To Yphonua péca o€ ayKOAeg OTOV
T OpLoL YOPiLovTon pe KOO

>>
>>
>>
>>
>>

clear all

clf

ezsurf ('1-x-y',[-5,5])
hold

ezsurf ('-2*y-z', [-5,5])
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>> ezsurf ('x+y-1',[-5,5]1)
[Mapoatnpodue 6T ta Tpia eninedo TEUVOVTOL GE £va ONLELD.

x+y+z=1
‘Ectw 611 B€Lovpe vo TapovsLdcovpe ypopued mm AOoT TOL GUOTNHATOS: x4 2y 42 =0

X+y+z=-2

Apeca pmopodpe vo, copmepdvovpe 6Tt To cuotnua givarl acvuPifacto, omote to tpia eninedo dev Oo mpémet
va £(00V KOwda onueia.

>> clear all
>> clf
>> ezsgsurf('l-x-y',[-5,5])
>> hold
>> ezsurf('-2*y-z',[-5,5])
>> ezsurf('-2-x-y',[-5,5])
x+y+z=1
‘Eoto 611 tdpa BEhovpe Vo TopOVGIAGOVLE YPAPLKE TH ADGT) TOV GUGTAUATOS: 5 4 y=1

x+y-z=1

Apapdvtag v Tpdt kot TV Tpitn eicwon PAémovpe 6t to z=0. Ondte o1 Tpelg e&lomaoelg Tavtiovtan og
pia otv x+y=I1. H Abon tov cvomuatog elvan . y=I1- x, z=0. AnAadn n Aon eivan n gvbeia y=I1- x o10
eninedo z=0.

Eneon ™ debtepn e&icwon dev pumopodpe va ) Adoovpe o¢ mpog z, Oo emAEEove Vo eKTEAEGOVUE TNV
ezsurf( ), omv ovvragn g pe v omoio eppavilel emedveieg 6tav yvopilovpe TV TOPOUETPIKT TOLG
TOPACTOCT] TOV GUVIETAYHEVOV ToV onueimv tovg (x(7), y(f),z(¢)). O tomog ™m¢ Kabe cLUVICTOCHS NG
emoeavewog, umopel va etooybel wg keipevo péoa oe eicaywykd. Exovroag Aoudv my e€icmon evog emmédovn
™V AOVOvpE ®G TPOG £va amd To. X, ¥,z Kot BPioKOvUE TNV TOPOUETPIKY] TAPAGTACT] GVTNG TNG CUVTETOYUEVNC
©¢ TPOg TIG GAAec. X cvvéxela opilovpe v Tpdda (X, y,z) TOV oNUEIOV TOL EMTEGOV AVTIKOOIGTMOVTOG
oV HETAPANT G TTPOg TNV omoia. ADGaE Le TV Topdotact s Me avtov tov Tpomo Ppickovpe OtTL yio TNV
1" e&iowon (eminedo) wyvel z=1—x—y, yia mv 2" y=1—x (apod dev vmdpyel Z g avt)v) Kot yio v 3"
z=x+y—1.

>> clear all

>> clf

>> ezsurf('x','y','1-x-y")

>> hold

>> ezsurf('x','l-x','z")

>> ezsurf('x','y',"'-1+x+y")

270 YPAENUO TOL TOIPVOLLE, 1| TOUN TV TPLOV emmédwv (mov eivon pio vbela) omotedel ™ Adom TOL
GLGTNUOTOS TOV EEICOCEMV TMOV EMTEIMV.

EriAvon ypopik@v cueTnpdtov n £lo®@oe®v pe n ayvacovg oto MATLAB

O tekeotg g dwipeong (apiotepng ko de&dGg) Pmopel Vo EPOPUOCTEL Kol AVALESH GE TIVAKES. TNV OLGio
eqv dtnpécovpe Evav Tivaka A pe éva mivako B pe v kown dwaipeon / tote moAhamAacialovpe Tov A pe Tov
avTioTpo®o Tov B, nhady extedodpe A/ B=A-B~' . Eniong, edv dionpéoovpe évav mivaka A pe éva mivoka
B pe mv dwipeon \ toéte morlhomiacialovpe Tov avtiotpogo tov A pe tov B, dniadn ektelovpe
A\B=A"-B .0 cvykekpi1évog TEAEGTNG YPNCILOTOEITAL GTNV ETIANVGT YPAULUIKAOV GUGTNHATOV.

‘Eva ypappikd coompo nxn pmopet va ypoeel ot popen mvoxiky A-x=>b. Epdcov vdpyetl o avticTpopog

Tov mivaka A, 1 AV6n ToL GLOTHNTOG SIVETOL OO TOV TOMO X = A™'b. AvTév TOV TOTO PIOpPOdLE VO TOV
viomomcovpe 6to MATLAB pe 1 gpnriomn tov 1edectn) aplotepng dwaipeong \.
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xX+y+2z=3
Ortav 0éhovpe va Moovue 6to MATLAB to chotua 2x+2y+3z=5
x—y=35

I 1 2)\x 3
TO YPAPOVUE GE HOPON TVaKeOV oc: |2 2 3|y |=|5
1 -1 0){z 5

A X B
KO EKTEAOVULE TIG KOAOVOEG EVTOAEG Y10l VOL TAPOLLE T AVON:

>> clear all

>> a=[112; 2 2 3; 1 -1 01;
>> b=[3 5,5]"';

>> x=a\b

EvaAlaxtikd Bo pmopovcaple vor xp1GULOTOGOVLLE TNV EVIOAN:
>> x=inv(a) *b

Mmnopovpe vo etoAnBe0GOVUE TO OTOTEAEGLOL LLE TV OTTAY] EVTOAN TOL TPEMEL VO, ETLOTPEPEL PN OEVIKG
OLBVLOLLO WG OTOTEAEGLLOL.

>> a*x- b
x+y+2z=3

Av tdpo. 0éhovpe va Avcovpe To cvotnua: 2x+2y+4z=35

x—y=5
I 1 2)«x 3
Opilovpe TOLG TVOKEG TNG TVOKIKNG avoropdctacngtov: |2 2 4 ||y |=|5
I -1 0){z 5
A X B

KOl 6T GUVEYELOL LTOPOVUE VOL TPOCTIOOTGOVILE VoL TO ADGOVIE. Warning: Matrix is singular to working

precision.
X =

>> clear all

>> a=[112; 2 2 4; 1 -1 0]1:; NaN
-Inf

>> b=[3 5,5]";
[ ] Inf

>> x=a\b

To cvykekpévo cvota dgv £xel AVom apov 1 opilovoa tov Tivaka Tov givor 0 (W1alovtog Tivakog).

>> det(a)

Algpevvnon Kol Ao cvotuatov pe v rref cto MATLAB

H evtol) rref( ), m omola pog emoTpéeel TNV ovnypéVI] KAMUOK®T HopON €vOg mivaka, Umopel va
ypnotporomOel yio va Bpovpe Tig ADGELS GUOTNUATOVY, ACYETO LUE TO €AV O TIVOKOG TOVG Eival TETPOYWVIKOG.
Mmopodue vo EQOPUOGOVUE QVTHV TNV EVIOA OTOV €maLENUEVO TivoKo [A | b] KOl OTI] GUVEYELL, 0POV
Bewpnoovpe Tov Ypappolcodvvapo (pe i idteg Aoelg cuoTNHaTog) enavénuévo mivaxa, vo fpodue ™ Avor).
Mo va Aoovpie To TpdTO 0td T SVO GLGTNUATO TOV EIOAE TOPOUTAVED EKTELOVUE:

>> clear all

>> a=[11 2; 2 2 ans =

>> b=[3 5,5]"';

3; 1 -1 01;

oo~
o ~—o
— oo
— 0 W

>> epafx=[a,bl];

>> rref (epafx)
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Amd tov TeEMKO emanEnpévo e€dyoupie T ADOT TOL GLGTHHOTOC.
Mo va Moovpie To 8e0TEPO 0d Tl HVO GLUGTNUATO TOL EIGAUE TOAPOUTAVED EKTEAOVUE:

>> clear all

>> a=[112; 2 2 4; 1 -1 0]; ans =

>> b=[3 5,5]"';

(e R )

>> epafx=[a,bl];

[
[ )
O = =

>> rref (epafx)

Amd v televtain e&iowon mov Eyovpe GTOV TEMKO ETOENUEVO EEAYOVUE TO GUUTEPOCHO OTL TO GUGTNLO
etvar aovpfipacto.

—x+2z+w=0
‘Eoto topa 611 0Ehovpe vo Aboovpe 10 cvothua: y—2z+w =0
2x+y-w=0
To ouykekpylévo GUOTNHO TPLOV EEICOCEMV IE TEGGEPIS AYVMOGTOVS Eivol Opoyevég. Avtd onpaivel 0Tt 10

ocvoua gite €xel pévo v pundevikn Avon eite anepeg AOoels. o va AVCOVUE TO GUYKEKPIUEVO GUGTNLOL
EKTELOVUE:

>> clear all

>> a=[-1 02 1; 01 -2 1; 2 10 -11;

>> b=[0 0 0]"'; ans =

>> epafx=[a,bl]; 1 0 0 -1 0

>> rref (epafx) 0O 1 0 1 0
0 0 1 0 O

Ao mv televtaio ypoppn €xovpueb6z=0=>z=0. Omoéte o1 Vo mprOTEG €CDOES €ivar Ot
x—w=0,y+w=0 and émov TpokdITOLY X =W,y =—W omd OmOL TPOKVTTEL 1| LOVOTUPULUETPIKY) OTTELPIOL

AcewV) [x Vv z W]T=[W -w 0 W]T,X4E]R.

Aocxnon ywo e£doknon:

Me omotodnmote amd YvooTovg Tpdmovs, Avote 610 MATLAB 10 cvotnpa:
x+3y=-1
-y+2z=m
Sx+4z=4

To m glvar Ta 30O TEAeLTALN YNPia TOL apPlBOL PNTPOOL Gag dtanpepéva pe to 100.

Ta roivodvopa cto MATLAB

Ta mtoAvovopa oto MATLAB 1o yeipillopacte pe ) ypnom SvuoUdtov (YPOUUES 1] OTHAES) TOVL TEPLEYOVY
TOLG GLVTEAEOTEG TOLG. Edv p eivan éva didvoopa peyéBoug nt+1 tov omoiov ta ototyeion elvar oL GUVTEAECTEG
TOL TOAOVOHOL p, X" + pzx'“1 + p3x'“2 +...++p,x+p, . H polyval(p,x) vmoloyilet v Ty 610 X TOL
TOALOVOOV, dNAadT| vrohoyilet v Ty p(1) *xN(n)+ p(2)*xN(n-1) + ... + p(n)*x + p(n+1). Av 10 X givan
mivakag 1 S1VLUGHO. TO TOAV®MVVLLO VIoAoyiletan og OAa T otoyeio Tov X. [ Tapdadetypa ag opicovpe to
molvdvopo p(x)=x" —3x> +4x—2 yu 10 onoio wyder  p(0) =—2 wau o1t Exet pilec ta 1,144,111

>> clear all; p=I[1,-3,4,-2];

ans = -2
>> polyval(p,0)

>> polyval(p, [1,1+i,1-4i]) e
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Ac dovpe Ko To Ypaenpd Tov:
>>clf

>> x=-10:0.1:10;

>> plot (x,polyval (p,x))

H roots(p) vroroyilet 115 pileg oL TOAV®VOLOL TOV OTOIOL GUVTEAEGTEG EIVOL TOL GTOLYELR TOL SLAVOGHATOS P
. Eniong n poly(v), 6tav 10 v etvar Stdvuc o, ETGTPEPEL SIAVLGLLO TTOV AVTIGTOLXEL GE TOAVDVULLO TOV OTTOI0V
ot pifec eivan 1o otoryeion Tov v. Dvowd 1O TWOALOVLHO eKEPACETOL PE TN HOPPN OOVOGHOTOS TMOV

GLVTIEAECTAOV TOV.

Mo 10 ToAVOVLLO TTOL £YOVLLE OPIGEL GTO TAV® TAPAOELY L EXOVLLE:

>> roots (p)

>> poly ([1,1+i,1-4i])

ans =
1.0000 + 1.00001

1.0000 - 1.0000i
1.0000

Ta moAvdvopa mAiko kot vdrouro tng dwaipeomng dVvo ToAvwvouwy pl,p2 pmopel vo emotpagel amd TNV

deconv(pl,p2) kot to yvOpevo tovg e v conv(pl,p2).

T'o mopadetypo oxetucd pe ™ Swoipeon (x* —x* +2x-3)/(x* 1) , n omoio et mAiko x> —x+1 wou
VIOAOIMO X — 2 KO TNV Ooi0t KAVOVUE AVOAVTIKA 0¢ EENG:

Onwg o dheg T1g drnpéaelg Ha woyvet:

Awnpetaiog =

oNAadn Ba woyve:

Awnpémg x TIniiko + Ymoroumo

xoxt2x-3=( 2 -1) (X0 x4 1)+ (x-2)

[N va extedécovpe 6to MATLAB mAnktpohloyovpue:

x=x*2x-3

>> [phliko,ypoloipo] =deconv([1,-1,0,2,-31,[1,0,-1]1)

, r ) / 2 . ) 7
Hapoamnpodpe 6T Palovpe 0 wg GUVTEAESTN TOV X~ Y1 TO TOAVMVVHO StopeTéo Kot O G GLVTEAESTY| TOL X .

Ta amotedéopata givat:
phliko =

X —x+1
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1 -1 1

ypoloipo =
0 0 0 1 -2

dvokd wavomoleiton 1 TowTOTNTO TG dSipeomg SLPETEOS=dlPETNG X TNAIKO + vmdAowmo, To 0moio

VAOTOLOVUE UE TNV aKOAOVOTN EVTOAN:

xt=x’2x-3
ans =
>> conv (phliko, [1,0,-1]) +ypoloipo Lo 23

Aoxnon Y e£doknon:

Awupéote ta modvopo p(x) =2x" —4x* +3x—2+m xar g(x)=x—3 KoL ypayTe 670 Yopti IO Efva TaL
TOAVOVLLOL TNATKO Kol VITOAOLTO.

21 GuVEXEDL KAVTE TO YPAGNUO TOL TOAVOVOUOL p(Xx)oTo ddotnua [-5,5] (0mov éyete Bempnost Swpépion
mAdTovg 0.01).

To m glvar T 30O TEAELTALN YNl TOL apP1BLOL PNTPOOL Gag dtanpepéva pe to 100.

Yoppoika podnpatikd octo MATLAB
O1 ovpfoikoi vroroyiopol propel va gtvo:
Ynoloywopol pe axpipn aptOuntikn

Ynoloywopol pe petafant axpifeto (Leyoidtepn g oumAng axpiferag 16 ymoiov pe v oroia epydletol To
MATLAB).

Xelptopoc kot VToAoYIGHol e pabnuatikd cOpBoia 1 cuVapPTACELS, AVcelg elodoemv, axkpPeis akyefpucol
Kot dtdpopol dAdor axpiPeic VITOAOYIGHOT GTOVG OTOIOVG TAIPVOVUE ATOTEAEGLOTO OTIMS oVTA oL Bar elyaue
oV TOUG KAVOLLE GTO YOPTi.

To Matlab Symbolic Toolbox 6ivet T dvvatdTTa Vo XEPLETOOHE GUUPBOAKEG TOGOTTEG KOl VO, EKTEAEGOVLE
SLUPOAKODG VTTOAOYIGHOVG, VTOAOYIGHOVG HE akpP] aptOunTiky Kol VTOAOYIGHOVG e peTaPAnT akpifeio
(neyaAvTepn g SmAng axpifetog 16 ymeiov pe mv onola gpyaleton to MATLAB). To Matlab Symbolic
Toolbox mapéyeton dwpedv pe ™ @ormtiky €kdoon tov MATLAB. Ta v mAnpn €kdoom Ba mpémer vo
ayopaotel Egympiotd. Or cvpPoiikol vroloywopol doev vrootnpilovior and Tov Khwvo tov MATLAB v
Octave.

Onwg gival yvootod 0 VTOAOYIGTNG YPNOLOTOLEl aptOUNTIKN KIvNTig LITOSCTOANG pe 16 ynoia akpifeia oto
MATLAB. Otwpdvtog cUPoAkég TocdTNTEG (LE TNV EVIOAN Sym 1) LE TNV TOPUTANGLO Syms) KOVOLUE
axpPeig mpasels ypnoonotdvTas v akpiPn aiyePpa kot apBunTiky mov o xPNGILOTOOVGANE KAVOVTOS
avTég TIG Tpacelg oto yopti. TéLog, €xovpe ™ dvvatdTTa Vo eKTEAODUE optOunTIKES TTpdEelg pe akpifeta
peyaAdtepn tv 16 ymoeiov (Le T xpNnon TS EVIOANG vpa) 1 Vo LETOTPETOVUE GUUPBOMKES 1 HETAPANTAG
axpifelog aplBuntikég TocodTTES 68 TOGOTNTEG dSUTANG aKpifetag (e v evioAr] double). v cuvéyelin  Ha
TOPOVGLACOVUE LOVO TN SNA®GCN Kol TOV YEPIGUO GUUPOMKAOV TOCOTHTMOV KOl UEPIKES OO TIC GLUPBOAKEG
duvatdTNTEG GLUPOAK®V OAYEPPIKAOV TPAEEDV.

Mo mopadetypo vroloyilovpe To %

[N =]

1 , , ,
==pe apOuNTIKOVS Kot GLUPBOAIKOVS VITOAOYIGHOVG.

| _
>> 1/4%2/3 ans =

>> sym('1/4') *sym('2/3") ans =1/6 0.1667

To cos cvuBoAikd vroloyileton akpiBdg UNdEV evd apmTid pe vay oD pkpd aptdud.

>> cos(pi/2) ‘/“ ans= 6.1232e-017

>> cos(sym('pi')/2) | ans =0

T'o0 Tov vToAoyopd g ¥ 2 pe 30 ynoio okpiBeto TAKTPOAOYOVLE:

>> vpa('sqrt(2)',30) i ans = 1.41421356237309504880168872421
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>>format long

>> double (ans) ’/4{ ans = 1.414213562373095

ans = 1.414213562373095

>> sqrt(2)

Onwg avaeépope cOUPOMKEG PETAPANTEG TOCOTNTEG WITOPOVUE VO ONANDGOLUE HE TN YPNOT TNG EVIOANG
ONA®TIKNG EVTOANG syms. EVOALOKTIKA 1 EKTEAEOT TNG EVTOANG Sym LETATPENTEL TO OPIGUA TG 68 GLUPOAIKO
avtikeipevo. Ot eviodég whos ko class pmopovv va pag 6giéovv Tov Tomo twv petofAntav. Metafintég mov
TPoEPyovTaL amd TPAEELS AAA®V GVUPOMKAOV pHeTafANT®dV givor Kot avTtég cVUPoAkés. Agite TV eQopLOYN
TOV TOPOUTAVE EKTEADVTOG TIG 0KOAOVOES EVTOALS:

>> X=sym('x"');

>> syms y 2

>> class(z)

>> whos

Acgite emiong ta mepleyopeva tov Workspace.
[Mopompnon:

H evtoin

>>syms y z

gtvat 160dvvaun e Tig 000 aKOAoVOES EVTOALS:
>> y=sym('y"');

>> z=sym('z"');

I'vopifovpe topa ma 61t to MATLAB givon éva mepifdAiov to omoio givor @tiaypévo ya va epydleton pe
nivaxeg. Ot Pacwkol tekeotég +,-,*,/, mvdkov (Kot dtavooudtov) spappolovtot kot divovv amoteléopota
€POCOV 01 O100TAGEL TV TvaKkwV (Kot dtovoopdtev) To emtpémet. Ot tedeotés * , ./, .~ epapuolovv v
pa&n otoyelo mpog ototyeio. ‘Olot awtol ot TerecTtés epopproloviol gite OTAV 01 TVOKES TEPLEYOVY AULYDS
apuntikég mocdteg eite Otav opilovrar wg GVUPOAKES TOGOTNTES.

Mo mopadetypa, av Bempnoovpe Tovg akdAovBoug Tivakes

1 2 3 210
A={2 3 4,B=/0 2 0
3 45 0 0 «x
amd TOLG OTOI0VG 0 OEVTEPOG etvat cLUPBOAKOG Kot BEAOLLE Vo LTOAOYIGOLE TOL
a) A+ B
B) 3B
v) AB,BA
8) v opilovca tov A4, Bxartoung A, B
tOTE TANKTPOAOYOVLE
>> clear all
>> syms X
>> a=[1 2 3;2 3 4;3 4 5]; ans =
[ 3, 3, 3]
>> b=[2 1 0; 0 2 0; 0 0 x]; [ 2, 5, 4
ans = 3’ 4’ 54x
>> a+b [ 2. 5. 3% [ ]
>> 3*Db [ 4, 8,4%X]
>> a*b ans = [ 6, 11,5%X]
[ 4, 7, 10]
>> b*a [ 4, 6, 8]
[ 3*x, 4*x, 5*x]




>> det (b)

>> det(a)
ans =4*x
>> inv(a)

ans =0

>> inv(b)

ns =
1/2,-1/4, 0]
0, 12, 0]
0

a
[
[
[ 0, 0, 1/x]

Ta anotedéopara mpdlewv MVAK®OV pe cLUPBOAKA avtikeipeva pe oplBuntikods mivakeg eivol cupfoikd
aVTIKEIpEVa Kot Oyt TIVOKEG Pe aptOUnTIKA oToyeia.
Yvpfoicd propovv va Awbobv kot cvotipata. o mapddetypa, éotw ott BEAovpe va Avbel 10 Tapakdto
GUOTNUO.

ax+y+z=1

xX+ay+z=a

x+y+az=a’
Kot vo yivel mAnpng S1epevvnom Yo TIG TWES TOV o OpYIKA ONAMVOLUE TIS CLUPBOAMKES petofAntéc. X
ouvvExel Aovoupe pe v evtoAn] solve( ) to cvuotnua. H solve éxel wg mpdta opiopata ta apiotepd péAn g
100mMTOC TOV  EEICMCEDV 0POD £XOVUE LETAPEPEL OAEG TIG TOGOTNTEG GE OTA. XTI GLVEXEW OC OPIGHOTO
TapafETOVTOL Ol AYVMOGTOL MG TTPOG TOVS OOIoLS BELOVLLE VO ADGOVLE TO GLGTNLOL .

>> clear all g =

>> Syms a X y z x: [1x1 sym]
y: [1x1 sym]

>> s=solve(a*x+y+z-1,x+a*y+z-a,x+y+a*z-a"2,x,y,z) z: [1x1 sym]

H amévimon omv mapamdveo eviodr] etvar évo GLUUBOAMKO OVTIKEILEVO TO S TO OO0 GUHTEPTAOHPAVEL TIG
EKQPAGELS TOV X,Y,Z TOV KAVOTOLOUV TO cVoTNHO. ['1ar va dovpe Tig GLUPBOAKEG EKPPACELS TV AVCEMV, GALY
VO TIG YEPIOTOVUE, aVODETOVTOGS TIG, MG TIES GE KATOEG LETOPANTES Y10 TAPAOELY AL, TANKTPOAOYOVLLE:

>> S.X ans = -(a+1\V/(a+2)
>> 8.y | ans = 1/(at2)
>> S.2Z
ans = (1+a"2+2*a)/(a+2)

H factor napayovtonolel cupPorikés ex@pacelg omoTe 1) d1epevvNOT Elval TOPOA EDKOAT.

>> factor(s.z) |

ans = (a+1)"2/(a+2)

Yvpfoikn Ao HropodLE VoL EYOVIE KOt LLE TN XP1oN TOv TeEAesT \. s=

>> clear all -(atl)/(at+2)
>> syms a real 1/(at+2)
>> am=[a 1 1; 1 a 1;1 1 al;b=[1 a a"2]"'; (at+1)"2/(at2)
>> s=am\b

AT ta Topamdve cupmepaivovpe 0Tl ov a # —2 §yovpe TV Topamive Adon. Edv a = -2 dev vmapyst Avon
evo eav a = —1 éyovpe aneipio Aoewv.

"Evag evolhoktikog TpoOmog vor Kavovpe dtepgvvnon givar, apod dnAdcovpe Tn GLUPOAMKN HETAPANT a g
TPOYLLOTIKY, Vo 0pioovpe TOVg mivakeg kot vo, {NToovE, OTMG KAVUUE Kol GTOVS TIVOKES HE aplOunTikd
otoyeia, pe tn ypnom g rref( ) va yivouv ot katdAANAES YPOUUOTPAEES GTOV EMAVENUEVO TIVOKO OOTE VoL
Hog eMOTPAPEL 1) 10OdVVOUT oviypévn KApokmt poper tov (reduced row echelon form). H rref( ) pmopei,
onmg ldape, va ypnotporomOet kot yro aptfunticong mivokeg (dnAadn mivokeg pe poévo aptOuntikd otoryeia).
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>> clear all

>> syms a real

>> am=[a 1 1; 1 a 1;1 1 al;

A . ans =
>> b= [1 a a 2] 7 [ 1’ O, 0’ _(1+a)/(a+2)]
>>factor (rref ([am,bl)) [ 0, 1, 0, 1/(at2)]
[ 0, 0, 1, (1+a)"2/(a+2)]

Téhog 1 evtoln avTIGTPOENS mvakwV inv( ) epapudletor Kot 6€ cLUPOAIKOVS Tivakes, Onmg PAETOLLLE Yo TOV
TVOIKOL TOL TOPATOVED GUGTILLOTOG.

>> syms a

>> am=[a 1 1; 1 a 1;1 1 al;

. ans =
>> inv(am) [ (a+1)(a"2+a-2), -1/(a"2+a-2), -1/(a*2+a-2)]
>> monad=inv (am) *am [ -1/(a"2+a-2), (at+1)/(a”2+a-2), -1/(a"2+a-2)]
[ -1/(a"2+a-2), -1/(a"“2+a-2), (a+l)/(a"2+a-2)]

[(a+1)/(a"2+a-2)*a-2/(a"2+a-2), (a+1)/(a"2+a-2)-1/(a"2+a-2)*a-1/(a"2+a-2), (at+1)/(a*2+a-2)-1/(a*2+a-2)*a-1/(a"2+a-2)]
[ (at+1)/(a’2+a-2)-1/(a"2+a-2)*a-1/(a"2+a-2), (a+1)/(a"2+a-2)*a-2/(a"2+a-2), (a+1)/(a"2+a-2)-1/(a"2+a-2)*a-1/(a"2+a-2)]
[ (at+1)(a"2+a-2)-1/(a"2+a-2)*a-1/(a*2+a-2), (a+1)/(a”2+a-2)-1/(a"2+a-2)*a-1/(a"2+a-2), (at1)/(a"2+a-2)*a-2/(a”2+a-2)]

Av omhomomjcovpe to oamotédecpo pe v evtoh]  simplify( ), mopatmprote Ott 1ehkd TO TEAELTOLO
OmOTEAECLLOL EIVOL O AVOUEVOUEVOS LoVadLoiog. ALTd To PAETOVUE €AV EKTEAEGOVLE:

ans =
>> simplify (monad) [1,0,0]
[0,1,0]
[0,0,1]

Mia avédoyn €vioAn pe TV omoio. OmAOTOlOVpE GUUPOMKES ekppacels eivorl 1 simple( ) n omola, a@ov
EKTEAEDEL KO ELPAVIGEL O1APOPES SLOBTKAGIES ATAOTOINONG, EMGTPEPEL TV TLO OTTAY| (€ EKTACT)) LOPOPT).

>> simple (monad)

Ac dobpe Kamoleg akOun epaproyEéS pe cvpPolkods aAyeBpucods vroloywopovs.  To avamruypo piog
aAyeBpikng moapdotaong divetar omd v cvvaptnon expand( ). H sym2poly( ) petatpénet 1o cvpfoiikd
TOAVDOVULO GE TOAVMOVULUO OVUGHATIKNG avaropdotaons. H pretty( ) epoaviler to amotéleoua pe o wo
Lo UOTIKY LOpPT] DGTE VO EIVOL KOAVTEPX OVALYVMOGTLLO.

Mze T1¢ ak6A0v0gg evTorig o vTOLOYIGOVNE TO AVATTVYRA TOV (x + 1)5 .

>> clear all; syms x a b ¢
. /{ ans=x"5+5*x"+10*x"3+10*x"2+5%x+1
>> expand ((x+1) "5)

>> pretty(ans) /{ ans= 1 5 10 10 5 1 % X0 +5x +10x° +10x? +5x +1

>> sym2poly (ans)

I"a va TapayovtomomOet to ToAvdvVLLO (a - b)3 + (b - 6)3 + (c - a)3 EKTEAOVLE:

>> factor((a-b)*3+(b-c)”*3+(c-a)”3) /{ ans =-3*(c-a)*(b-a)*(b-c)

o va Bpedei 1 Moon g modvavopkng eiomong 3 (x + 3)2 +5(x+ 5)2 =8(x+ 8)2 TANKTPOLOYOVLE

>> p=solve(3* (x+3) "2+5*% (x+5) "2-8* (x+8) "2, x)
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Onwg €xer avapepbel, To opiopata g €vioAng solve( ) eivar n ToOAV@VLIKT EkEpacn mov BElovpe va
e&lomoovpe pe 10 0 Kot 0 Ayvwotog g mpog tov omoio Ba yiver | Avor. H amdvinon sivor n povadikn Avon
x=—6.

Avtd  o@aivetar Otav  kdvovpe TG TPAEEG KOl (QEPOLUE GE MO  OMAN  HOPON TNV £KOPOOT

3(x+3) +5(x+5)" -8(x+8). /‘ S — -60%%-360

>>gimple (3* (x+3) "2+5%* (x+5) "2-8*% (x+8) "2)

Téhog, Yo va Bpebei n Adom ¢ moAvovupknig eéicmong 3 (x + 3)2 +5 (x + 5)2 =0 TNKTPOLOYOOE:

>> p=solve(3* (x+3) "2+5* (x+5) "2, x)

p =
~17/4+1/4%%157(1/2)
~17/4-1/4%i*15/(1/2)

apamnpodue 6T £xovpe dVo pileg TIC omoieg LTOPOVLE VO TAPOVUE (O GTOLYELR TOVL SLAVOCUATOG AVONG:

>> p(1)

>> p(2)

Téhog, pe ) xpnon g evtoing [a ,b]=numden(p) pmopovpe vo eky®PNOOVUE GTN UETOPANTH a ToV aplOunT)
Kot otnv petaPint) b tov mapovopaot piog pntg ovpPorkng ékeppacng p. o mapdderypo éotm Ot
dtveton n pnTn EKPpaon

XX +2x+2

5 4 3 2
X =X +Xx =X

IMa tov apOunm €yovpe:
A H2x+2=x 4 2x+ X +2=x(X’ +2)+ (X’ +2) = (’ +2)(x + 1)
"o Tov TapovopooT:
¥ -xt X =X =x' (=) +x*(x-1) =(x4 +x2)(x—1)= x’ (xz +1)(x—1)

‘Eotw o6t Bélovpe, pe m ypnon tov duvvorotitov tov MATLAB, va Bpodue 1ic mpaypatikég pileg tov
apOunT) Kot TOL TEPOVOUNOTY. MIopovpEe GTOV OPIGHO TNG GLUPOAKNAG TOCOTNTOS X VO TEPLOPICOVUE TIG
TIUEG TNG OTOLG TPAYHOTIKOVG 0ptOoDS. T GUVEXELD VO EKYMPNCOLLE 6 UETAPANTEG TOV aplfunt Kot Tov
TOPOVOLLOOTY TG PNTNG EKepaons Kot va Bpodpe tig piles tovg. Xto MATLAB Oa ektedécovpe T okdAovbeg
EVTOAEC:

>> clear all

>> syms x real

>> p=(x"4+x"3+2*x+2) / (x"5-x"4+x"3-x"2) ;

denom =
>> [pn,pd]=numden (p) ; XA2%(x - 1)*(x"2 + 1)
>> denom=factor (pd)

>> rdenom=golve (pd, x) | rdenom = 0
0
1

Amd v mapayovtonoinon mopotnpodpe 61t ot pileg TOL MAPOVORAGTH €ival T0 U (OumAr]), To 1 kon ot 6o
pyodtkeg +,-1. Emeidn, e Tov opiopo tng EYOovpE TEPLOPIGEL TNV TOGATNTO X GTOVS TPAYLOTIKOVG aptfovg, M
emiloon pog emMoTpEQEL TIG Tpaypatikég pileg Tov mapovopaot. [ Tov aplBunt ot avaroyes eviorég Ha
dMGOVV OTOTEAEGLLOTO TTOV XPELALOVTOL TEPALTEP® YEIPIGHO.

>> num=factor (pn) num =
-(x+ ¥ +2)

>> rnum=solve (pn, x)

rmum = -1

(C2N1/3)*37(1/2)%0)/2 - (-22)(1/3)/2
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>> simplify (rnum)




rnum = -1

2A(1/3)

Ao v mapayovtomoinon mopoatnpovpe O0tL ot pilec tov mapovopaot givol to -1 ko Tpeg pileg (dvo
Hyadikés kot pio Tpaypatikiy) Tov mopdyovro x° +2. Emedn, pe tov oplopd g £xovps mEplopicst v
TOCOTNTO X GTOVS TPAYLOTIKOVG aplOLOVG, OVOLEVOLE 1) ETIALCT VO oG ETCTPEYEL TIG TPAYUATIKEG piles Tov
apOunt. Avtd Kavel, OOTOGO YPELALETOL 1] OTAOTOINGT TOV OTOTEAEGLLOTOG Y10 VOL OOVLLE TNV TO OMTAT) LOPOT

mg picag —3/2 .

MoaOnpotiki Avaivon oto MATLAB

AOpoiocpata kor yrvopeva

Abpoiopata kot yvopeva aptlunTik®v mocoTHTeV Utopodv va vroAoyiotovv 6to MATLAB afpoilovtag 1
TOAMOTAAGLALOVTOG OVTIGTOL(O T GTOLYELN SIOVUGUATOV TTOL TEPLEXOLV TIG TocOTNTES. O GLUVAPTNGELS sum( )

Ko 1 prod( ) pmopovv va ypnotporomBodv yio vo vToAoyicovpe T akOAovOes TOcOTNTES:
100 100 100 100

2k [T# 2K [T+
k=1 k=1 k=1 k=1

>> clear all
>> x=1:100; |

| 5050
st —— P

>> prod(x)

>> sum(x.”2) | 338350

>> prod(x.”2) |
| Inf

[oapoatnpodue 61t 1 TEAeLTOIR TOGOHTTA €fvol TEMKE TOGO HEYAAN OV EEmEPVA TOL OplaL TOV OPLOU®OV TOV
yewpileron to MATLAB ko Oswpeiton amepn.
EvoAAoKTIKA pmopovpe v xpnoYLOTOmGOVHE TIG GVpPoAkéS duvatdtnteg tov mepiPdiiovtoc. H evroin
symsum( ) vroloyiletr cupporikd abpoicparta kot 1 subs(p,a,b) aviikabiotd o€ pio cvpPforikr mapdotooct p
pio ovpPoikn mocdTo a pe pio Tipn (opBuntikn M cvpPoikn) b. Ot mopakdT® £VIOAES LAOTOLOLV TOV
VIOAOYIGUO TV

100

E:k2 kar Y k*
k=1 k=1
pe cLUPOAKO TPOTO:

>> syms k n

>> symsum(k”2,1,100)

>> symsum(k*2,1,n) 1/3%(n+1)°3-1/2%(n+ 17 2+1/6*n+1/6

>> pretty (ans)

>> subs(ans,n,100)

338350
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Anepa ABpoicpata

0
Ta dnepa abpoicpoto z a, to ovoudlovpe oepég ota Madnpatikd. ‘Eva tétolo d0potopa eite cvykiivet,

n=1

otav 1o 6pro lims, =a Omov s, = z a, etvan to pepucd abpotopa, eite anepileton.

n—»o
i=1

[Mo va katavocovpe Tov OpIGHO TG GUYKAONG LE TN XPNON GVUPOMKAOV VTOAOYIGU®OV Ba VITOAOYIGOLLLE TO
nepkd dOpolGpa TG GEPAG
=1
>d-L
n

n=1

n+ 1
onAadn v mocdHTTA

G
Ko Oa e€etdoovpe v Ty g étov To n teivel 610 Amelpo.
>> clear all
>> syms k n
>> symsum(l/k-1/(k+1),1,n)

>> simplify (ans)

[Hopatnpodpe 6TL N TN
lims, —hmZa =lim 1—l+l—l+l—l+l ....—l+l—L = lim 1—L — lim—— =1
"o "o e\l 02 2 3 3 4 4 n n n+l) e n+l) men+l

ondte Ko M oepd cuykAiver oto 1. [pdypatt, PAEmovpe 611 M akdOAoVON EVIOAT| TO MGTOMOLEL.
>> symsum(l/n-1/(n+1),1,Inf)

Yrapyet extetapévn Bewpio oty Mobnpotikny Aviloon oxetikd pe ™ GOYKAIoT Kol TNV €DPECT TNG TUNG
piag cepdg.
Edd, evdeiktikd, avapéPOuLLE TN YVOOTH YEOUETPIKN GEPAE, OTOL

- r
Zr” zl—, otav |r|<1
= —r

Kot o akoAovBa dvo abpoicuato:

0

1 < T’
tee 5Llm
n=1 F: n=1 1 6

[ to dedtepo evkora PAEmovpE OTL 1oYVEL:

>> symsum(l/n”2,1,Inf)

Opropdg sopfok®@v cuvapTHoEMV.

Mmnopovpue va opicovpe podnpoatikés cvvoptioelg oto MATLAB pe cvopPolikég petapintég otig onoieg Ha
gtvan duvatd va epapudlovtonr GLUPBOAMKES TPAEELS Kot EVTOAES Y10l GUUPOMKEG TOPACTACELS KO GUVOPTIGELG.
INa va to metdyovpe avtd Bo mpémer vo opicovpe mpmdTAL TN GLUPOAKY] peTafAnT TG pHoONpATIKNG
ovvaptong (eite TG GLUPOAMKEG HETAPANTES ) KoL GTI GLVEYELD VO OPICOVLLE TN GLUVAPTNGN LE TN YPNOTN TG
inline. X& avtv ™V mepintwon dev yperdletor va PAAOVIE TOV TOTO TNG CLVAPTNGONG OE ELGOYMOYIKA Kol VoL
YPNOLLOTOCOVLE TNV vectorize ywo va pmopel vo epaplootel 11 cvuvaptmon oe davocpoto. H ypagm
TapdoTacn TV CLUPBOAK®OV podnpaTikdv cuvaptioemy yivetat Le T xpnon g ezplot.

1
Ac dovpe Tt akdlovBo mapdaderypa. Eotw 6t 6éhovpe va opicovpe TIg cuvvopthioelg f(x) = R
X+
g(x)= x =1 va Bpodpe O1apopEeS TILES TOVG KoL VOL KAVOLLLE T1| YPOPIKT) TOLG TOPAGTAGT.
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>> clear all
>> syms x real
>> f=inline(1/(x+1))
>> g=inline (x"3-1)
>> £(2)
>> g([1;2])
>> ezplot(f(x),[-3,3])
>> figure
>> ezplot(g(x), [-3,3])
20v0EoT] CLVUPTNCEMV KL AVTIOTPOPT] GUVAPTI|OIG.
Amo ™V avdlvon givat yvootd ot Yo 800 mpaypatikég cuvapmoels f 1 A— B ko g : C — D pmopovpue va
opicovpe T ovvbeon tovg h=go f:4A— D m omoio &gl tomo A(x)=g(f(x)). T'w tov opopd g
cuvapmong /1 1o medio v ™G f Kot To TEdio oplopod TG g TPEMEL VoL EXOLV KOWE GTOLYELD Kot 160G
etvar omapaitnto va Bewpnbovv meplopiopol ota cvvora 4 Ko D.
Emiong pio cvvaptnon Aéyeton ovvapmmon 1-1 otav f(x,)=f(x,) =X, =x, ko eni otav f(A4)=B.
YUVOPTNCELS TOL  €YOVV  OLTEG TIS OVO  1010TNTES  aVTIOTPEPOVTAL. AnAadr] pmopovpe va  Ppovue
ocvvapton f "B A, mv omoio. ovopdlovpe avtioTtpoen ovvApPTNON, YL TNV Oomoio VO 1oYVEL
F(f(x))=x. Ot ypagikéc mopacTdcElC piag cuvapTNONG Kot TG AVTIOTPOPRG TG Vol GUUUETPIKES O
pog v evbeio y = x .
Mo Topddetypo yio Tic YVOOoTEG TPLYMVOUETPIKEG GUVOPTHGELS 1OYVEL:

sin(@) = ¢ = arcsin(a) = stn"ta) = @

cos(@) = @ & arceos(a) = cos™(a)= @

Kot Yo Vv ekbetikn ovvaptmon f(x)=e", epodcov 1oybdet gl = x, n avtioTpoen cuvdptnon g sivar M

FoHx) = In(x).
1
[N T1c suvaptoelg Tov opicape Tapandve f(x) = R g(x)= x -1 EYOLLE:
X+

To nedio opiopov Mg f eivor @avepd to.
D, =R—{-1} =(-0, ~1)U(-1, +0)

To nedio rudv g f opiletan wc:

, ] 1, ; . ,
R, = { yeR: yw ta onoia n elowon o¢ npog x, y = msxszt pio tovAdyiotov Abon oto D, }
Anhadn {ntdpe ™ ADGT TOL GLGTHILOTOS:

1 1- =— 1-
y:_l x=—-1 x=—2% * v x=—2
x+lp= y = y = = y
x#-—1 x#—1 x#-—1 —#-1 1#0
y
To omoio €yet vomua povo o6tav y # 0, ondte medio Tywdv g f givar 1o
R, =R—{0} = (=,0) (0, +0)
1 1

H cuvéptnon eivon 1-1 dwott f(x,) = f(x,) = o = 1 = x, =x, ko givon ent Tov mediov TipAOVY TG,
X~ Xy —

Mmopobpie AUtV vo, 0picovpe TV avtiotpoen cuvapmon [ : R, =R- {O} —>D,=R- {—1}

51



1 1 _
y=f@)=——=x=—-1=f"(»).
x+1 y
To nedio opiopod g g eivon pavepd o D, =R .
To medio Tywav g g opileton oc:
R, = {y eR: yiwo ta omoio n eélcmon o¢ mpog x, ¥ =x" —1 éxel pia ToVAGYIGTOV ADoT 6TO D, }

Davepd avt 1 e&iowon £yl Avon Yo kabe y € R 610t
Jy+1  oSravy=>-1
J=(y+1) oravy<-1

(ITapampnon: Xtovg Tpoaypatikods aptBpovs apvntikn pila pe omolodnmote ekBET dev opileta.)
H ocuvdpmon g eivor 1-1 di6tt g(x)=g(x,)=x —1=x-1=x’ =x] = x, =x, Kol Qovepa eni TOv

x3—l—y<:>x—{

omoTE Rg =R .

R, =R onote opietn 1M avtioTpopog Mg g™ :Dg,l =R.=R—> Rg,l =D,=R n omoia &et
Ix+1  Sravx>-1
J-(x+1) otavx<-1 '
1 1

Ty oovBeon (f 0 g)(x) &rovpe: (fog)(x)=f(g(x)=f(x - =—5———=—
(x-D+1 x

o g (x) = {

o mv ovvbeon (go f)(x) épovpe:
1 1 -+’ X 4+3-x7+3-x

(2o /)() = (g(f(x) = g(—j _ (—j L _

x+1 x+1 (x+1) (x+1)°

H ypfion tov cvpforikedv duvatotitov tov MATLAB pog emtpénet va fpodpe v ovtioTpopn cuvaptnong
pe v ovvaptnon finverse( ) 1 tov TOMO TG GVVOETNG CLVAPTNONG LE TN XPNOTN TNG EVTOANG compose( ).
Mpocoyn, apod opiotel n petafinm X wg cvpPorikr), otny inline( ) o TOTOG TG GLUVAPTNONG dE YpetdleTon
eloayoywd. Kot og oty v nepintmon pnopodpie va ypnoiporotjcovpe v ezplot( ).

Ag dovpe kar  TOvg TOTOVG Ko T Ypopruate kabepiog omd T f,2 pe v avtiotpoen g oto 8o

ypéonua. Tig avtiotpogeg cuvaptoelg f - g_l UTOpOvUE VO TIC opicovpe péca o€ inline dote vo TIg
ePLopaoTE Kol oVTEG G avtikeipeva cvvaptioewv. Me v evtoln close( ) pmopodue vo KAgicovpe
HEHOVOUEVA, 1) Kot OAL (LLE TV LOPPT] TTOV TNV EKTELOVUE TOPUKAT®) TO CVOLKTA TOPAOVPA YPAUPIK®V.

>> close('all')

>> finv=inline(finverse(f (x)))

>> figure

>> ezplot(f(x),[-3,3])

>> hold

>> ezplot (finv(x), [-3,3])

Mmnopovpe vo mopoatnpGOVHE OTL Ol YPOPIKEG TAPOUCTACELS TOV g, g_l etvan (Ommg etvor avopevopevo)
CUUUETPIKES MG TPOG TNV Vel y=x.

>> ezplot(x, [-3,31])

>> hold off

YTOV VIOAOYIGUO TNG OVTIGTPOPOL Guvaptnong g g(x), 1o MATLAB advvatel va kéver v avdAvon g
avTIoTPOPNG GLVAPTNONG G KAAGOVG OV KAVOLE TOPOTAVE KOl Y10 0VTO LOG EMOCTPEPEL MG OVTIGTPOPT) TOV
éva KAMASO Kot KATAAANAO PivopLaL OTL OEV VTLAPYEL LOVODIKY| AVTIGTPOPOG,.

>> ginv= inline(finverse(g(x)))
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>> figure

>> ezplot(g(x), [-3,3])

>> hold

>> ezplot (ginv(x), [-3,3])

AgG J0VE KOl TOVG TOTTOVG KO TO YPOPTLLOTO TV GLVAPTHGE®DY TOL TPOKVITEL OO TN GUVOEST Tovg [ o g Kat
gof.

>> close('all')

>> z=compose (f(x),g(x))

>> pretty(z)

>> figure

>> ezplot(z, [-3,3])

>> figure

>> h=inline (simplify (compose (g(x),£(x))))
>> figure

>> ezplot(h(x), [-3,3])

Xeipropog opiov oto MATLAB.

o va vmoloyicovpe oOpwo oto Matlab Oa mpémer vo Poaciotodpe otig cLPPOAKEG duvaTOTNTEG TOL
nep1fdrrovtog. Avtd onpaivel 0Tt Bo mpEmel opykd vo SNADGOVUE pE TN XPNON TNG EVIOANG Syms TIG
ovpPorikég ToooTTES OV Ba TEPLEYOVTAL oTaL Opta pag. H evtodn pe ) gpnon g omoiag vwoAoyilovpe oplo
etvon 1 limit. Xtov mivako mov akolovbel mapovoidletar 1 cvvTaEn .

MoaOnpotiki YAomoinon oto Matlab
"Ex@paocn
lim £'(x) limit(f,0) 1 limit(f(x),0)
x—>0
lim f(x) limit(f,x,a) 1 limit(f(x),x,a)
lim £(x) limit(f,x,a, ’left’) ©} limit(f(x),x ,a, ’left’)
lim f(x) limit(f,x,a, ’right’) 1] limit(f(x),x, a, ’right’)
x—>a+

Ytov mopamdve mivakae To X givon 1 aveEdptntn petafAnt) og mpog v omoia Ppickovpe to 6plo kor Ho
npénel va £yel opiobel mg cupPorikn mocdtta. H f pmopet va eivon pio cvpfoiikn mocdHmTO ©G TPOG X 1) VoL
&yel opiobet mpv ¢ pio cvpPfoikn padnpotiky cvvdptnon f(x) pe ™ ypron g inline. I'a dpla 6t0 Anepo
(M pelov amepo) 1o a avrikadiotdron pe to inf (1 pe o —inf avtiotoyya). H limit pmopet va epoppootel kot og
dtvuopa cuvaptioewv. Katd m ypnon g limit yopig mv eppdvion g napapétpov x 1o MATLAB Bewpsl
ot petafintn gtvor n X Ko vroroyilet To dpro.

Axolo0Bwg Ba vmohoyicovpe T Opla

X-3x42% 33 3

sin(x
L — 11‘1'12
X——

lim 1 lim =
2x-2 2

x—0 X x—-2 x2 —2x-8 N

apov opicovpe TN GLUPOAMKT TOCOTNTA X, TOL Bl YEPIGTOVUE. (TO TPAOTO Elval YVOOTO OPlo KoL TO deHTEPO
UTTOPOVLLE VO TO LTTOAOYICOVUE e T ¥pnom Tov kavova L’ Hospital)

>> clear all

>> syms X

53



>> limit (sin(x)/x,x,0)

>> p=inline ((x"3-3*x+2)/(x"2-2%x-8))
>> pretty (p(x))

>> limit (p(x),x,-2)

1
Eniong Oa peretioovpe ) ovumeprpopd g f(x) =—
X

T T

>> clear all

>> syms X

>> limit(1/x,x,0)

>> limit(1/x,x,0,'right"')
>> limit(1/x,x,0,'left")
>> limit(1/x,x,inf)

>> limit(1/x,x,-inf)

Télog Oa vrodoyicovpe TV Tapdymyo ™S f(x) = cos(x) Le T XP1ON TOL OPIGHOY TNG TUPAYDYOV:

£ =tim, ,, LRI

LLE TIC aKOAOLOES EVTOAEC.

>> clear all

>> syms x h

>> g=inline (cos(x))

>> limit ((g(x+h) -g(x))/h,h,0)

O vrohoyopog napayoymy oto MATLAB.

o vo vrohoyicovpe mopaydyovg cuvvaptioewv 6to MATLAB pmopovdue méAr va Poociotodpe otig
ovpPorikég dvvatdmteg Tov gpyoreiov Symbolic Math Toolbox tov mepiBdiioviog. Avtd onpaiver 6Tt Ha
TPETEL apPYKE Vo ONAMGOLLE LE TN YPNOT TNG EVIOANG syms TS GUUPOAKES TOcOTNTEG TOL o TEPLEYOVTAL
oTIC TTOPOydYoLG Tov Ba vodoyicovpe. H evtodn pe ) xpnon g omoiog vroloyilovpe mapdymyovs eivor n
diff. Ztov mivaka mov axoiovbel Tapovsraletol n cHvTaEn T™G.

MoaOnpotiki YAomoinon oto Matlab
"Ex@paocn
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df (x) diff(f,x) 1 diff(f(x),x)
dx
d* f (x) diff(f,x,k) 7 diff(f(x),x,k)

dx"*
Ytov mapamdve Tivako To X givor 1 ave&aptntn petafAnt) wg mpog v omoia mapaymyifovpe kot Oo wpémet
va &xel oprobel ¢ cupPorkny moootta. H f pmopel va elvan pion cvpforkn mocodtta ®G TPog X 1 var £xel
opwobfel mpv g pio cvpPorkn pabnuotiky covapmmon f(x) pe ™ ypnon ¢ inline. H diff( ) pmopel va
€QapuooTel Ko og ddvuopa cuvaptioewv. Katd ) yprion g diff yopig mv epnedvion g mopapétpov X to
MATLAB 0ewpet 6Tt petaffAnt etvon 1 x ko vroAoyilet To Opto.

Mo epappoyn Bo vroroyicovpe TV TPMOTN Kot TN SEVTEPT TOPAYOYO THG GLVAPTNONG
f(x)=cos(x* +1)

apov opicovpe T GLUPOAKEG TOGOTNTES TOL Ot XEIPIGTOVLLE.

>> clear all

>> sSyms X n

>> f=zinline (cos(x"2+1))

>> diff (£ (x),x)

>> pretty (ans)

>> diff (£ (x),x,2)

>> pretty (ans)

Eq@appoynq: Evpeon akpétatmv ko onpeiov kopmis.

Oa PEAETHCOVIE MG TPOG TOL AKPOTUTO KOL TOL GILEIDL KOG T GLVAPTNON

f)=(x+D*(x-1)°

dxl’l+1

af

Oupifovpe 0TL €dv Yo Eva onueio X, 1oyveL -
X

_4s

dx*

_d'f

dx"

=0 Kat #0.

X=X, X=X, X=X, X=X,

dn+1f

dxn+l > O

Edv 1o n givan aptiog 10t 10 onpeio etvan onpeio kopmiys. Edv 1o n givon eprrtog tote av

X=Xq

n+l

dxﬂ+l

<0 10 onueio eivor enpueio Tomkov

X=X

TOTE TO OMUElo elval oNUELD TOTIKOV EAXYIGTOV, EVED OV

peyiotov.

Apycd opiCovpie T0 X ¢ GUUPOAIKN TOGOTNTO Ko TN Guvaptnon f{x).
>> clear all

>> clf

>> syms X

>> f=zinline ((x-1)"2* (x+1) *2)

O pag YPEWCTEL 1| TPAOTN, 1) OEVTEPT KaL 1] TPITN TOPAY®DYOS TG GUVAPTNONG, TNV omoia LIToAloyilovue e TV

diff. /{ dF =2 (- 10X (x+ 1) 24+ 25(-14x) 25 (x+ 1)
>> df=diff (£ (x),x)

ddf =2%(x+1)A2+8%(- 1+x)*(x+1)+2%(-1+x)"2

>> ddf=diff (f (x),x,2)

>> dddf=diff (f(x),x,3) dddf =24*x
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210 emouevo Prpa Ppickovpe to kKpicia onueio, dSniadn Tig pilec g TPOTNE TAPUYDYOV:

-

>> s=solve(df, x)

S:
0

Avtikofetoviog Tic pilec mov Pprkape (3 oty mepinT®on Hog) 6t deVTEPT TOpdymYo Ppiokovpe, and To
TPOCTLLO TNG TIUNG TNG OEVTEPTG TOPAYDYOL GTA oNUEia avTd, 6Tt To 0 givon onueio Tomkov peyiotov kot To 1
Kat -1 oAkov glayiotov. To undév mg Lovadikd Tomkd HEYIGTO Eival KoL OMKO.

>> subs (ddf,x,s (1)

>> subs(ddf,x, s (29—

>> subs (ddf,x,s(3))

-4<0 10 0 TOTIKOV UEYIOTOV

8>0 10 0 TOTIKOL EAOYIGTOL

8>0 10 0 TOTIKOL EAOYIGTOL

Bpiokovtog tig pileg g de0TEPNC TOPAYDYOV KOl OVTIKOOIGTOVTOG TIG OTNV TPitn Topdymyo Ppickovue OTL

, 3 , ) ,
To onpeio. = —— omoTEAOVV ONUELN KOUTNG.

3 ds=
/ 1/3%37(1/2)
>> ds=solve (ddf, x) 1/3%38(1/2)

>> subs (dddf,x,ds (1))

>> subs (dddf,x,ds(2))

-

8*31(1/2) duapopo tov 0 omodTE OMUEID KAUTNG

-8*3/°(1/2) duapopo tov 0 omdte onpeio KAUmNG

Olo o TOPATEVE GCUUTEPAGLLOTO, TTLGTOTOLOVVTOL KOl Gt0 TO YPAPM O TNG CLVEAPTNOTG.

>> ezplot(f(x),[-2,2])

>> grid on

(x-1)? (x+1)?

Eg@appoopévo mapaderypo. ‘Eva tpofinpo ehayictov.

"Eva KAEGTO KuAVpKd Soxeio pe kukMkh Pdon éxel yopntikdmta 64 cm’. Oo Bpodie TIC SGTAGELS TOV

(OOTE TO TOGO TOV UETAAAOV TTOV ¥PEWALETAL Y10 TO, TOLYMUOTA TOL VO Elval eAdyioTo.
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[Mo vo el 1oTOmOMGOVLE TO TOGO TOV UETAALOV OPKEL VO ELUYIGTOTOUGOVE TNV ETLPAVELL TOV KVAIVIPIKOD
doyeiov.

‘Ecto r,h,V, E 1 oxtivo TG fdong, To Dyog, 0 6yKog Kot To EUPadO TS EMPAVELNS TOL dOYEIOV OvTioTOLYOL.
A6 yvooTOoNg TOTOVS £YOLLE OTL:

V=nrth o nrh=64 & h=h(r) =2
r
E(r)=2xrh+27r’ = 27[1*6—42+ 2rr? = g+ 27, r>0
r r

To kpioo onueio (onueio mwov pundeviletar n TPOTN TAPAYOYOC) TS GLVAPTNONS TOL gUPadov PpickeTal
Abvovtog Tnv:

E(r)=0

>10 MATLAB vro)oyilovpe v mapdymyo Kot Avvovue v e&iocwon. Opilovpe v TpdTn Kot T de0TEPN
TOPAY®YO MG GLUPOMKT GLVAPTNHOT).

>> clear all

>> syms r real

>> E=inline (128/r+2*pi*r”"2)
>> h=inline (64/ (pi*r”2))

>> DE=inline(diff (E(xr),r)) )
>> DDE=inline (diff (E(x),r,2)) s= 2/piN(1/3)*27(2/3)
>> s=solve(DE(r),r)

H @bon tov mpofAnuartog pag emPdret to 6tL pryodikég pileg dev £xovv vOnUO ULOG Kot OEV LITOPOVUE VO
EYOVLLE UIYAOTKES d100TACELS. [0 v TO TO AGYO, opicape Tr GLUPOMKT TOCOTNTA 7 OC TPAYLOTIKO aplOud Kot
£tol o1 pyadikég pilec e mpd™E Topay®@yov dev vroloyiloviol. Oo eEETAGOVLE TOPO, LEAETOVTIOG TV TN
™ Topdymyov 2™ 1ééng oto kpicuo onueio, av To onueio owtd givan BEom oAkod layicTov.

>> DDE(s) M ans = 12 pi

4
Hapotnpodpe 6t E” (r)>0,Vr > 0. Enopévag r =2 i/: gtvon Béom olkov layiotov. o v T avtn g
V4

oKtivog To VYog tvat:
>> h(s)

ans =

4/piN(1/3)*27(2/3)

Opwopévo ohoxkinpopae cto MATLAB

O VTOLOYIoUOG TOL OPICUEVOD OAOKANPDLOTOG

[ fGox

UITOpEL va Yiver e 00O TPOTOLG.
O mpdTOg €lvar YpNoLoToldVTaS TIG SVUPOAKES duvatotnteg Tov MATLAB kot ™ cuvaptnon cvufoiikon
(axp1Bovg) vVToAoYIGLOD OAOKANPOLOTOS int( ). TNV EVIOAN VT MG OpIoUOTO EYOVLE TNV TPOS OAOKANP®ON
oLVAPTNOT, TN METAPANTY OAOKAN PO Kot Ta akpa. Ot dSuvaTOHTNTEG VTOAOYIGUOV OAOKANPOUATOV [LE QVTHV
TN GLVVAPTNON OEV EIVOL AMEPLOPIOTEC.
Mo epappoyn Ba vrodoyicovpe To
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[ sin(x)dx
[Mpdta cupPforikd. Apyucd opilovpe T0 X ©C GDuBOoMm'] TOGOTNTA Ko TN cuvapTnon f(x).
>> clear all
>> syms x
>> f=inline(sin(x))
21 ouvEXELN EKTEAOVLE:
>> int (£(x),x,0,pi)

EvollokTikd, pumopoldpe vo DTOAOYIGOLIE TO OAOKANP®UO pe TN cvvdptnon quad( ). H cvuvdptnon avty
voloyilel pe TPooeyyIoTIKEG HeBOOOVE TO OAOKANP®UA KoL SEXETOL O TOPAUETPOVS T GLVAPTNOT TOL EYEL
oprotel pe inline kot o Akpa g oAokApwong. Ilpocoyi], eweldn 1 VVaPTNON OEV TPETEL va £xEl opLoOel
¢ copforkn podnpatiki cvvaptinon o Tomog TG o wpémer va pmel 6g weayoykd. To anotéleoua
amoTELEL TPOGEYYION TNG TIUNG TOL OAOKANPOUATOC. 1ol TO 1610 OAOKAp®Ua £YOVLLE:

>> clear all
>> f=inline('sin(x)"')

>> quad(£,0,pi)

Aodproto ohoxkifpopae oto MATLAB

O VTOLOYIoUOG TOL AOPIGTOL OAOKAT|POLOTOG
[ f(x)dx

umopel vo yivel pévo ypnoomoldviog TG ovuPoiikéc dvvatotnteg tov MATLAB kot T ocuvaptnon
oLpBoAkod (axpioic) vToAoyiGob olokAnpdpaTog int( ). Ot SuVVOTOTNTEG VITOAOYIGLOD OAOKANPOUATOV LE
QLTI TN GLVAPTNGOT OEV Eival ATEPLOPIOTES.

Mo epappoyn Bo vroroyicovpe Ta
. x’ ’
Ism(x)dx jﬁx jﬁdx .
LE T XPTION TOV EVIOADV:
>> clear all
>> syms x
>> int(sin(x),x)
>> int(x"2/sqrt (4-x"2),x)
>> int (x"3/sqrt (x*2+25) ,x)

I'evikevpéva Orokinpopata
‘Eotm 6t f{t) pia mpaypotiky opiopévn oto dtomuo a < ¢ < oo . Tote T0 OAoKANpmu

T ft)dt = })iigj)' f@)a

Ovopaletatl yevikeDHEVO 0LOKAMPONE (TPDOTOL €100VG) NG f(2). AV TO OplO LITAPYEL KO EIVOAL TPAYLUTIKOG
aptOpdg TOTE AE OTL TO YEVIKEDUEVO OMOKANPOLLOL VITAPYEL 1] GUYKAIVEL. T.Y.
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0 b b
£=lim £=lim[—l} =—liml+1=1
1 t b—)ool t b—0 t | b—)oob

Av 10 6p10 dev vrdpyel N} amelpiletar TOTE AEUE OTL TO YEVIKELUEVO OAOKAN PO ATTOKALIVEL.

Mo mapdderypa:

Tdr . tdt .
—=lim|— =hm[lnt]b =limlnb =+
1 t b—wo 1 t b—oo 1 b—oo

Ul

© b b

I costdt = [ljim costdt =lim[sin¢] .= [ljim sinb
0

—0 b—o —0
0

TO 0010 &V VLAPYEL EMEDN OTNV TEPITTOGT OOV TO ¢ AMEPILETAL 1) GLVAPTNOT Sin KopoaiveTon PLeTacd 1 Ko -
1.

‘Eva. yevikevuévo odokApopa o’ €i00vg Umopel vor emiong T Lopen Ia f(x)dx . Yrapyovv Kot yevikevpéva

b—
olokAnpopoata B’ gidovg g pHopenc, J' ’ F(x)dx M j‘ f(x)dxo6mov n cvuvaptmon dev opiletan oto onpeia at+ M

010 b-. Téhog, éva yevikevuévo oAokANpmua v’ €idovg Umopel va £ el T Lopen J' " f(x)dx

Q¢ gpapuoyn, Oa vroloyicovpe pe TV EVTOAN int( ) T YEVIKELUEVO OAOKANPMLLOTOL

o1 71 T
) — :
I dx .[ dx .[ dx

0

2
X 1 s ox +1
<) Figure 1 M=l E3
17241

<) Figure 1

12F g
1

0.9r
[R=1%

1

0.8+ 07k

0.6F

ner 0.5
nat
o4l
nat
o2l o2t

01

of

inf

>> clear all

>> syms X

>> int(1/x*2,x,0,inf)

pi

>> int(1/x*2,x,1,inf)

>> int(1/ (x*2+1),x,-inf, inf)

To amotélecpao TOL TPOTOV OAOKANPOUATOS Lo AEEL OTL TO EUPOdO TNG TEPLOYNG, TOL oplobeTeitan amd TOVC
GEoveg xx' Kol yy' Kot TV KOUTOAN GTO TPMTO TETAPTNUOPLO, Oev eivar epayuévo ko omepiletar. Evad to
devTEPO OmOTELEG O oG AEeL OTL TO EUPadd TG TEPLOYNG, oL oprobeteital amd Tov a&ova xx', TNV evbeia x=1
KOl TNV KOUTOAN OTO TPMTO TETAPTNUOPLOo €lvor @paypévo kot teivel oto 1. Télog yioo Tmv ovvaptnon

F)=—

x?+

1 70 eUPad 6 TG TEPLOYNG, TTOL optobeteital amd Tov GEova XX' KoL TNV KOUTOAN 100VTOL PE 7T .
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Ov oa1pég Taylor kor Maclaurin
Eivor yvooto ot Mabnuatiky Avéivorn 6t ov 1 cuvaptnon f eivol angipmg mopoyoynoiun He Guvexeig
TOPOYDYOVG GTNV TEPLOYN EVOC TPAYLATIKOD 0p1OLov o TOTE 1] GUVAPTNON UTOPEL VA YPAPEL ™G GEPA

)= f(a)+( ) gy 29) )f<2>(a>+ L) )f(”)(a)+ -3 i
n:

n=1
1N omoia ovopdletar celpd Taylor NG GLVAPTNONG LE KEVTPO TO 0.
Av 0=0 t6T€E TO CAVATTVYIO OVOUALETAL KOl avATTTVUY L 6€ GElpd Maclaurin.

S =10+ f(l)(0)+ f(z)(0)+ + f(”)(0)+

INo mapadetypa yio v f(x) =sin(x)n ceipd Maclaurin givor 1 akdrlovdn:

£(x) =sin(x) = £(0)=sin(0)=0
FO(x) = cos(x) = £V(0) =cos(0) =1
2 (x) =—sin(x) = f*(0)=—sin(0)=0 x x X
=sin(x)=0+———+—---
fP(x) =—cos(x) = fP(0)=—cos(0)=-1 1 3! s
£ (x) =sin(x) = @ (0)=sin(0)=0

f(s)(x) = cos(x) = f(s)(O) =cos(0)=1

Ot oepég anTéc pog 6ivouv TN duvaTOHTNTO VO TPOGEYYICOVLE GUVAPTNGELS LE TOAVMVLLLO BodLod n eqv
OTOKOWOLLLE TN GEPA GTOVG N TPADTOVG OPOVG.

f(x)= f(a)+( )f(”() G )f(z)( )+ +( )f(”)()
ﬁ
J)= 1O+ f(l)(0)+ f(z)(0)+ -+ ,f(”)(O)

H mpocéyyion g y=sin(x) oto 0 pe no?wcovnua Taylor Ba@uov 1,3,5,7,9,1 1,13 @aiveTon 610 TOPOKAT® GYAUOL
(myn Wikipedia):

W= oy v I
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Mo vo wpoceyyicovue pioo cuvdptmon pe avamtoypo Taylor | Maclaurin - oto MATLAB 6a mpéner va
Boaoiotodue 6T cVUPoAkEC dvvatotnTeEG TOV TEPPAALOVTOS. AvTO onpaivel 0Tt Qo TpEmel apykd vo
INAdGovpE MG CLUPOMKES, e TN ¥PNON TNG EVTOANG syms( ), TIG uetaPfAntég | T cvvaptnon. H evioln pe
ypNomn g onoiag vworoyilovpe ta avartoypato eival 1 Taylor( ) 1 w6oddvapa n taylor( ). To anotéieoua
g Taylor gival éva moAvmvupo kot Oyl pio Gmelpn GEpa. Xtov mivako Tov akolovdel moapovoialetar M
ovovtaén ™G Otov m petafAnti e ovvaptnong &ivatl To X, N TAPAUETPOC X OTNV KAIGN NG umopst va
mapoineOel. H mapdpetpog a kabopilel To onueio o¢ mpog 10 omoio avamticcovpe. Otav moapaieimovue o
onueio g mpog to omoio Oa yivel To avdamTLYUO TNG CEPAC TOTE Bewpeitar 6Tl avtd eivar To 0 kot TO
amotélecpa eivar moAvmvopo Maclaurin. To n kaBopilel moécovg 0povg Oa £xel To avamToypo, owdTe TO
amotéleopo Oa gival éva Trolvavopo n-1 fadpodv.

MoaOnpotiki YAomoinon oto Matlab
’EK(ppacn
n-1 ( a) taylor(f, x,n,a) 1 taylor(f,n,a)
(x— a)
k=0
n=1 MO f (O) taylor(f,x,n) 1 taylor(f,n)
k=0 k'
i MO f (0) taylor(f,x) 1 taylor(f)
k=0 k'
Oa avortoovpe v sin(x) pe kévrpo to 1 kot to 0 dradoykd. @vunbeite otu:
X X xtox x* X ¥ X ¥ x x X
sin(x)=0+1x+0—-1—+0—+—+0———4+0—+— " =x—+———+—
21 3l 4! 5! 6! 7! 8! 9! 3t 5t 71 9l

>> clear all

>> syms X p =x-1/6*x"3+1/120*x"5
>> f=inline(sin(x)) /

>> p=taylor (£ (x),x,7)

>> pretty (p) / p =x-1/6*x"3+1/120°X"5
>> p=taylor (£ (x),x,6)
>> pretty (p) | P= x-1/6X"3+1/120*x"5-1/5040*x"7

>> p=taylor (£ (x),x,8)

>> pretty (p)
—— | p=sin(1) - (sin(1)*(x - 1)"2)/2 + (sin(1)*(x - 1)4)/24 +

=t 1 f r Xy 5 ’ 1
>> p=taylor (f(x),x ) cos(1)*(x - 1) - (cos(1)*(x - 1)"3)/6

>> pretty (p)

Edv dev kabopicovpe tov Babpd tov molvwmvopov 10 TeptBAALOV ETGTPEPEL TO TOAMOVVUO TEUTTOV Pordpod
(ONA0d1 TOALVMOVLLO [E 6 OPOVC).
>> pretty(taylor (sin(x))) _——| p =x-1/6*x"3+1/120*x"5

"Evo mapaderypo cvvovaopov cto MATLAB.

Ta avortoypota Taylor pmopodv va ypnoiorombovy 6tov VTOAOYIGHO OpimV 1 OKOUN KOl Y10 TPOCEYYIoN
TILOV OPIGUEVOY OAOKANPOUATOV GuVApTHoE®V. [0 va doOuE pio TETOL EQOPLOYT, YPNOULOTOLOVTOS TO
avamtoyuo og ogpd Taylor pe kévrpo 1o 1 (dnAadn dvvauewv tov x —1) ya Ty cvvdptnon Inx pmopodpue

, , . _Inx . , , , ,
va vroloyicovpe 1o 0pto lim——. Me avaAvtikd tpomo 6to yapti Ba kévape Tig akdlovbeg Tpaels:

x>l x —1
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(x-1)°  (x-1)* (x-D°
In(x) . S R S +m=lim(l—(x_l) +(x_1)2—(x_1)3+...j=1
2 3 4

x>l x—1 x>l x—1 x—l

>10 MATLAB topa, apyikd vrorloyilovpe to 6plo cupPorikd dote va yvopilovue oo T aVOUEVOLLE VO
VTOAOYIGOLUE:

>> clear all

>> syms x

>> limit (log(x)/(x-1),x,1)

1 ovvéyeto To avamtuyuo Taylor.
>> p=Taylor(log(x),7,1)
>> g=simple(p/(x-1))

>> pretty(q)

H tiun kot 1o 6p1o tov avortuypatog 6to X=1 vroAoyiloviol [ TI EVTOALG:

>> subs(q,x,1)
>> limit(q,x,1)

Ta neprparrovra funtool ko taylortool

To Symbolic Math Toolbox mov pag divel pion éva amAd ypoekd mepiPaiiov, to funtool, pe to omoio
UTTOPOVLE VO OLEPEVVICOVUE TO OGA EIOOUE TOPUTAVED LE T xpnon Tnktpov. H ypron tov eivan daitepa
omA.  AmAd extelodue tv evioAn funtool kol pe mOAD omAd Ko KOTAVONTO TPOTO WTOPOVUE VO
UEAETOOVE, UETAED GAA®VY, TN GUUTEPLPOPA GLVAPTNGEWMV, TNG cVVOEGNC TOVG, TOV TUPAYDY®Y TOVE, TOV
AVTIGTPOP®V TOVG KO

) rre 1 B E3 o x]
singE-1) 14(x-1)
T T T
1 151
1
ne o0&t
0
1]
0581
At
4.5
S1E 1
A 2r
25k
& 4 7] o B 4 & 45 4 2 2 4 g
28 ¥
<) Figure 3 [_ O] x]
f=
sin(x"2-1)
| 2y
= a=
[-2*pi, 2#pi] 112
cificdx int | simple | num f | den f | 1t | fimw |
f+a f-a | f*a | fia & | Tlx+a) flx*al |
f+g f-g f*g | fig Ri=)] | g=f | Swap
Insert | Cycle Delete: Reset | Help | Demo Cloze
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Avdaloya pe to funtool vapyet kot to taylortool pe 10 omoio HmTopovLE VO SIEPEVVIIGOVLLE TV TPOGEYYLIOT| LE
molvaovopo Taylor.

H evtoin mov extedolpe etvon n
>> taylortool
Kot 1o mepipairov to akdrovbo:

<) Taylor Tool [_[O]

Ele Edit Wew Insert Tools Desktop Window Help ~

Taylor Series Approximation
T T T

T b9 = %42 Bt 24 x5 17720 57

fi)  pecos(x)

N:lr_:ﬁll

a=[o F2pi <x< (20

Help | Reset | Cloze |

Aocxnon Yo e£doknon:
Yag dtvetar n akoAovOn cuvaptnon:
@) =In((x-17)-x+m
A) KaBapiote ™ pviun amd Tig Omoleg TIUEG UETAPANTAOV VITAPYOLV EVEPYEG KOl TO TapdOvupo YpapIKoV.
Opiote ™ peTafANTA X ©G GLUPOAKT.
B) Opiote ) cuvdptmon pe ) xpron ¢ inline Kot kavte to ypaenud e foto didotnua [-3,3 ]. Bpeite ta
onNUElD TOUNG TG GLVAPTNONG LE TOV AEoVa XX .
I') E€etdote edv to MATLAB pmopel va vtoloyicel v avtiotpoen g f . Mmopeite amd to ypaenud mg f
V0, TO OLTIOAOYNOETE;
A) YrmoloyioTte TV Tp®T Kot T1 0e0TEPN TAPAY®OYO TG /.
E) Bpeite kot yopaxmmpiote T0 TOMIKE akpOTUTA TG /.

5
XT) Ymoloyiote T0 olokAnpopa .[ f(x)dx.
2

7) Opiote ®¢ Gupforikn cuvaptnon p(x) To tolvmvopo Taylor Babpod 4 g cuvaptnong f e KEVIPO TO
onueio 2. Avantoéte to o€ SuVALELS ToL X. Bpeite Tig pileg Tov Kot EmoAnOvLOTE OTL OVTEG IKOVOTOLOVY THV
p(x)=0.

To m givan Ta dVO TEAELTALN YN @i TOL APLOPOL UNTPDOL cog dtopepéva e To 100.
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Ieproootepa Yo Ta ypopripata

H mo amAf mepintoon ypopikng avamapdoTacns ToV 6TolyEimv evog daviouatog givar n plot(y) 6mov ta
oTOLYEl0 TOV SLOVOGLOTOC Y GYEALOVTOL GE GUVIVAGHO LLE TOVG OEIKTEG TMV GTOLEI®V TOL.

>> y=[1.2,2.4, 3.2, 4.0, 5.6, 6.3, 7.1, 8.4];

>> plot(y)

Onwmg &yovpie 1101 Ot 01 EmOUEVEG EVTOAEG GYedALovV Ta LevYN TIL®OV VO S1OVVCUATOV.

>> x=[1.3, 2.5, 3.2, 4.1, 5.3, 6.2, 7.4, 8.2, 9.4];

>> y=[2.3, 3.7, 4.5, 5.3, 7.6, 5.5, 4.2, 3.4, 2.1];

>> plot(x,y)

O & opopod TPOTOG OYESOGHOD OTO MATLAB pmopel vo aAldEel ov v evioln plot(x, y), v
AVTIKATAGTACOVUE e TNV plot(x, y, string), 6mov N string cuvovalel uéypt Tpia oToLyEla ToL 0ol EAEYYOVV TO
XPOUA, TO GOUUPOAO KoL TOV TOTO NG YPOUUNG oxedaopov. Mo mapdderypo, n eviodn plot(x,y,'r*--")
npoodiopilel 6T oe kabe onueio x(7), (i) Oo tomoBetndei éva kOkKvO aocTépt Kot OTL TO. onueio Oa
ovvoéovton pe pia drakekoppévn ypouun. H evtodn plot(x,y, 'b+') tpocdiopilel 0Tt 0 oyed100UOC TV oNUEI®V
x(7), y(i) Oa yiver pe v ypnion evog 6Tawpod XPOUATOG UTAE Y®PIg va cuvdéovtal pe kamola ypopun. Ot
Baotkéc emAoyEC Yoo To GOUPOAO, TO 100G TNG YPOLLUNG KOL TO YPMLLO, Ol OTOIEC LITOPOVV VO, XpNoLomombody
He TV evtoAn plot mepi€yovtal 6ToVG TOPUKAT® TIVOKES.

Touporo Xpopa ypoppng Eidog ypopunig
(°) Kobrhog (r) Kéxkivo (-)  Zopmoyfg ypappn
(*) Aotépt (g) lpdowo () Awxekoppévn ypapun
(X)) Ztawpdg (b) Mmke (:) Dotted ypoppn
(+) Zvv (c¢) Koavo (-.) Dash-dot ypopun
(s ) Terpbyovo (m) Mnopvto
(d) Awpavu (y) Kitpwo
(>) Ackibyovia (k) Mavpo
(<) Apotepn yovia (w) Agvko

>> figure
>> plot(x,y,'r*--")
>> figure
>> plot(x,y,'gs-.")
>> b=[1.2, 2.0, 3.
>> c¢=[0.8, 1.5, 2.
>> figure
>> plot(x,y,'gs--',b,c,'rd-.")

, 8.31;

, 4.1, p 8
3.6 4, 7.2];

2 5.2, 5.
4, , 4.3, 5.

Me Vv €vToAf| £igure OVOLYOLLE EVa VEO TAPAOVPO YPOUPIKDOV OTTOL Oo EUPAVIGTEL TO YPAPNLLOL TNG ETOUEVNC
EVIOMG oyedlaonc. Me v eviodn] clf kobopilovpe amd TO TEPLEYOUEVO TOL TO TEAELTALO TAPABVLPO
YPOPIK®V.

>> clf
Me Vv €VIOAT close all KAgivOLUE OAOL TO. AVOLKTO TOPAOVPO YPOUPTLATOV.

>> close all

Ot emoyéc LineWidth xouw MarkerSize petofdAovv 10 Tayog T™E YPOUUNS Kot Tov ovuuforov. Ot Tipég mov
emAéyovpe givor petpovtal o€ ottyués (1 otryun avtietoryet oto 1/72 g tviceog).
>> plot(x,y, 'ms--','LineWidth',5, '"MarkerSize',10)

Av pio evtoln oyedioong EKTEAEOTEL KOl OTNV GLVEXELD akoAovOnoel pia GAAN to véo ypaemuo gite Oa
OVTIKOTAGTHGEL TO YPAPM Lo TNG TPOTYOLLEVNC, 1 Oa emtkabicel oto moAd ypdonua. To Tt Oa yivel e€aptdTon
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amd TNV KOTACTOGoN otV omoia Ppicketar n cuvapmon hold. TIinktporoywvtog hold on mpoxolobue To
EMOLEVO, YPOPNUOTO VO EMKAOoVTaL 6To TpéEYOoV, evd 1M €viol hold off opilel 611 kébe véo ypapnua
avtikaOiotd to Tpéyov. H €&’ opiopov katdotoomn avtiotolyel otnv evioAn hold off.

>> close all
>> plot(x,y,'r*--")
>> hold on

Agite t0 ypdonuo TOL ERPAVICTNKE.
>> plot(b,c,'rd-.")
>> hold off

Acgite to ypdonuo Eavd.

To MATLAB pog diver v dvvatdmmra vo mpochécovpe mA&ypo o€ kdmolwo ypaenuo. H eviodn yo v
eloayoyn stvor grid on M amhd grid xoir ovvnboc okolovbel v evioAn plot. Av 0élovue va
OTEVEPYOTOMNGOVLE TO TAEYLO YPNCUYLOTOLOVLE TNV EVTOAN grid off.

>> x=(0:0.25:5*pi)';

>> y=sin (x);

>> z=cos(x);

>> plot(x,y, '--',x,z,':")
>> grid on

Ot cvvopticeig title, xlabel, ylabel pmopovv vo. ypnoiporombovv yia va tonobeticovpe og va ypaenua
TitTAO 0T0 emAve PEPOC Kot ovuPoiopd otovg dEoves. H ocuvdpmmon box off petoxwvel 1o TeTpdyvo
TEPTYPOULLLO OO TO YPAPNLLOL KOL APVEL LOVO TOVG A&oves. To emdUEVO TaPASELYLOL EIVOL EVOEIKTIKO.

>> box off

>> xlabel('x"')

>> ylabel ('f(x) ")

>> title('Plot of sin(x) and cos(y)')
>> grid off

Téhog, M evioln subplot pog emTpénet vo TOMOOETHGOVUE TEPIGGOTEPO OO €VO. YPOUPNLOTO GE LOPPN
TAEYHOTOG 6TO 1610 Tapdbupo Ypaeik®dy. To GUVTAKTIKO TNG EVTOANG YPAPETAL LE TNV LopT| subplot(m, n, p)
Kot yopilel To mopdabvpo 6€ Evav mx n Tvakae YOPIOV YPAPIKOV, £X0VTaS KAOE Eva Toug d1Kovg TOL AEOVEG.
Ta ypapruoata aptOpodvtar amd apiotepd mpog To deéld og Kb ypapuun kot n apibunon cvveyilet oy amod
KAt ypopun tov mAéypotos. o mapddetyud v subplot(2, 2, 1), subplot(2, 2, 2),... tonobetel 10 €nduevo
Ypaenuo Tov dnovpyei n plot oto 1°, 2°,.... amd ta téocepa ypapruata piog didtaéng 2 X 2 ypapnudtov,
OTMC PaiveTol 6TV opidunon TopaKaTm.

-} Figure 1 ME=E
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210 akOAovOo TapAdery Lo SNUIOVPYOVLLE EVOL TIVOKO YOPI®V YPOOIK®V LE [ YPOUUT Kot VO GTHAES.

>> clf
>> clear all
>> x=(0:0.25:5*pi)';
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>> y=sin(x) ;

>> z=cos (x);

>> subplot(1l,2,1)

>> plot(x,y, '--")

>> xlabel('x")

>> ylabel ('f(x) ")

>> title('Plot of sin(x) ')
>> subplot(l,2,2)

>> plot(x,z,':")

>> xlabel('x")

>> ylabel ('f(x) ")

>> title('Plot of cos(y)"')

Ipoypoppatiopds cto MATLAB

Apyeilo evTorOV Scripts

Ta scripts givor apyeio kewévov mov mepiEyovv eviorés tov MATLAB. To 6vopo tovg mpémel va €xet
EMEKTOON .M (T.%. Name.m) TO 0moio deV TPEMEL VoL gival Gvopa EVIOAG 1 AAAov apyeiov. Extelodvion gite
puécm tov mopabvpikod weptBailovtog Tov editor tov MATLAB (katdAoyog emhoy®v Debug -> Run) eite
a6 TO prompt TANKTPOAOYDVTOS ATAG TO OVOUO TOVG (TT.y. name) akoAlovbovpevo and enter. To .m apyeio Oa
npénel va Ppioketarl 6Tov evepyd @dakero. Me Tnv KAGT TOL Script EKTEAOVVTOL Ol EVIOAEC TOL mepLEyeLl. Ta
scripts  givor  kKatdAAnAo ywoo emtivon mpoPAnudTov Tov omottovv  peydAo oapBpd eviormv. Mo va
dnuovpynoovue évo .m apyeio pmopovue va emiééovpe File->New-> M-File. H emAoyn ovt) avoiysl tov
ovvtaxt (editor) too MATLAB 6mov pmopovue va mAnkTpoAloyncovue Tic omoleg eviolés. Evioléc mov
Eektvoov amod to cVpPoro % Bempovdviol oyoALa.

[N va kotackevdoete Eva script mov Oa epgaviCel To ypdonua g sin(x)*exp(-x) oto [0, 27] axolovbeiote Ta
TOPOKATO PrioTo.
Bipa 1

Me 1t Ponbeia tov My Computer Onpuovpyeiote £vav d1kO cog PaKeLo P oTov eakeAo ov Ba opicel o
O0ACKOVTOG GOC. XTN GUVEXELN KAVTE OTOV TO PAKEAO gvepyod. ['a va to meThyeTe owtd TAONYNOEite Ko
Bpeite TOV GLYKEKPYEVO QAKELO ETAEYOVTOG TO TANKTPO oL PpiokeTan oto mopdbvpo tov MATLAB dimla
OTY| GNUEIO TTOL OVOPEPETAL O TPEYMV EVEPYOS PAKELOG. /

2 | 2o TL AT voeork :J;J

Télog, dnovpyeiote Eva apyeio Kot omobnKeVoTE T0 6TO PAKEAO GOG LE TO Ovopa plotl.m kot mepieyoueva :

% SXOLIA OTI GRAFETAI EDW DEN EKTELEITAI

% GRAFIMA THS sin(x) KAI TOY POLYWNYMOU TAYLOR
% 7ou VATHMOU (ME OKTO OROUS) STO [-pi, pil.
clear all;

clf;

syms x

f = sin(x);

p = taylor(f,8);

xd = -pi:0.05:pi; yd = subs(p,x,xd);
ezplot (£, [-pi,pil); hold on;

plot(xd, yd, 'r-.')

title ('TAYLOR APROXIMATION OF sin(x)');
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legend('sin(x) ', 'Taylor')
Bipa 2

10 prompt TANKTpOAOYEiTE

>> plotl

Ot evtolég mov Ppiokovior péso oto script ekteAobVTOL 1) Hiot PETA TNV GAAN KOl TEAKO TOIPVOLUE TO
axoAovo ypdonua:

TAYLOR APROXIMATION OF sin(x)
T

T T T

— sin(x)
—  Taylor

1

H evtoAn legent( ) dnpovpyet ™ Aeldvta oty mve deE18 Yo Vio TOL YPOPTLLOTOC.

I'poonipata og AoyoprOpikny kiipoxao

[ToAAEG popég elvar YPGILO VO KAVOVULE YPOPIKES TOPUCTAGELS LLE AoyoplOutkn KALoKO 6TOV £va 1 Kol GTOVG
dvo a&ovec. Ot avtioToyec cLVOPTACELS Elvar TG LopeNG semilogx, semilogy, koi loglog avtictovya, 6mov X
KOl y Olovocpato, ot omoieg ovtikadiotovv Ty cuvaptnon plot.

Me 1ig mopaxdto evtorés yiveranr apyukd To ypaenue Tov SvOCUOTOS Y e KOVOVIKY KAIpoKe kot 6T
ovvéyelo yivetar to ypaenua pe pio log, khipoke kot to X pe pio ypoppuky kiipoke. Togg ovénoelg kot
unKog tov G&ova y mopiotdvovy morlamAdoilo dvvapewv tov 10. ‘Etot to ypdonpo g e’ otovg d&oveg
avtovg stvar pio evdeio ypappun, eneidn n e&iowon y=e" PeToTpEmeTon 6 YPUUUIKY o TAPOLUE AOYap1Oovg
Kot 6T 600 PEP.

y=e < log,y=xlog,e
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Anuovpyeiote éva apyelo Kot amodnKevoTe TO 6TO PAKEAD G0 Le To 6voua logplot.m Kot Tepleyopeva

close all

clear all

clf

x=0:0.01:4;
plot (x, exp(x))

xlabel('x linear'), grid
ylabel('y"')

figure

semilogy (x, exp(x)), grid
xlabel('x linear!')
ylabel('y logarithmic')

10 prompt TANKTpOAOYEiTE

>> logplot

&

\\\\\\

Aopég Emavainyng ko Emioyng oto Matlab
Aoyikéc Exkgpaosig

Aoykn ékppoon givar pio Ekppaon 1 omoia uropei va mapet T True 1 False. To MATLAB mapiotavet Tic
Tipég true kon false pe tovg apOpovg 1 kot 0 avriotorye. Mio tétola EKQpacn TPOTO OO OAN UTOPEL VoL
elvar pio oA AOyK©y ouvOnKn UE TNV Omoid. GUYKPIVOLLE, PE TN YPNoTN €VOC TEAEOTH GVUYKPLong 600
TOGOTNTEC N EKPPAGELS Kol amoteAeiton amd Tpla uéEPN :

okélog A TELEOTI|G GUYKPLONG okélog B

O1 KVPLOTEPOL TEAEGTEG GUYKPLONG Elvar ot akdAovbot:

== ico

> HEYOADTEPO

< UIKPOTEPO

~= d1apopo

>= HEYOADTEPO 1| 150

<= UIKPOTEPO 1 100

2TOVG TEAECTEC MOV OTOTEAOVVIOL OMT0 TEPICCOTEPO A0 £vo, GUUPOAO OEV UMOIVEL OVOUESOH TOLG KEVOC
YOPOKTHPOC.

Ymobétovpe 60Tt 6TV oA petafant x €xet exyopndei pio Tiun m.y. x=2. Tdte umopode va Kavovue Bpovpe
TIG TWEG Y10, S1APOPEG AOYIKEG EKPPACT G 0TI GOUPMVO, LLE TIC TOPOKATO EVTOAEC:

>> clear all;

>> X=2;

>> X==2, X~=2, X>2, X<2, X>=2, X<=2

Mia Aoywkn Ekppaot pmopel axoun va eivan évag Aoyikog Eleyyog. Mepikol amd Tovg Aoyikolg eEAEYyoLg elval
ot axoiovbot.

'ELeYy0G Twm True av :
isequal(a,b) On wivakeg M To StovocpoTo ico
isempty(a) O mivaxag dev €yl otoryeio
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isnan(a) To 6pioua eivan NaN

isinf(a) To 6pioua etvon Inf

Mia Aoyikn ékppaon pmopel TéAog va. lvar pion cuvoetn Aoyikn cuvOnkm. Ot cvuvbeteg Aoyikn cuvOnKeg eival
AOYIKEC EKPPAGELS TOV OITOTEAOVVTOL OO AMAEC GUVONKES KOl AOYIKEG TPAEELS TTOL UTOPOVUE VO EPOPULOCOVLLE
oe avtés. Tig ypnowomorobue oOtav Oéhovpe vo ekppdoovpe ocvvleteg Aoywkég mpotdoelc. Anioadn,
YPNOUYLOTOLOVHE TIG cVVOETEG AOYIKEG GLVONKEG OTOV 1 AOYIKT| TPATAGT TOL BEAOLUE VO EKPPACOVIE OEV
UTopel va Ypapel ¢ [ oA GOYKPLoN.

Ot Moykég mpacelc tehovvtal 6tav Evag Aoyikog TEAEGTNES Opa. LETAED 0V0 AOYIKOV EKQPAcE®V (1] TAV® GE pia
v T Aoyikn apvnon) Ot kupldtepol Aoyikol TEAEGTEG givar ot akoAovbot:

& Aoy1KOG TELESTNG KO

| A0YIKOG TELECTNC ElTE

~ A0y1KOG TELECTNG pvnong

xor() [|Aoywoc teleotng AmokheroTikig Adlevéng

all  |AnOng av 6ha ta otoryeio S1ovOoHOTOG ETvol P pnoEVIKE

any |AAOc av kdmoto omd ta ototyeia Sovdoatog eivor pn pnoEVIKO

Av ko1l vdpyel KOOOPIGUEVT] TPOTEPALOTNTO GTOLG AOYIKOVG TEAECTEG KOAO Eival TNV mpotepaldTNTO TV
npa&emv vo, TNV kabopilovpe eueic e mopevOEcels.

Ot hoykég ovykpioelg avdapecso oe mivakeg (dtavdouata) diov peyébovg emoTpéPovy évav AOYIKO TTivoKo
(d1dvoopa) pe otoleior TO amoTEAEGHO TG ava ototyeio ovykplong. 'Evag tétolog mivakag £xet Tiun oAndn
otav OAo Ta oTOLKEL TOV gival Lovadec. Xto akOAovBo Tapddetypa eQaprolovE TOVG TEAEGTEG GLGYETIONG GE
TIVOKEG Kot OlOVOGLOTO, KOl TO OVTIGTOUYO OMOTEAEGLOTO E€IVOL TIVOKES LLE OTOLYEIDL TO OMOTEAEGUO TNG
oLOYETIONG KAOE GTOtYEIOL TOV TIVOKO 1) TOV JAVOGLOTOS. TO TEAOG PAETOVY TNV EPapLLOYN TV any kot all.

>> clear all;

>> A=[1,2;3,4];B=2*ones (2); 1 2 )
>> A== | ans = A= ,B=
>> A>2 ans = 0 1 3 4 2 2
>> isequal (A, B) 4‘ ans= 0 0 0 0 0
1 1
>> x=1:3;y=[1,-2,1]; x=[1,2,3] y=[1,-2,1]
>> (x>0) & (y>0) | ans= 1 0 1
>> (x>0) | (y>0) |
>> xor (x>0,y>0) ans= 1 1 1

ans= 0 1 O

>> any (x)
>> all (y-l)\‘

ans= 0
H dopn eréyyov if
H mo amn exdoyn tng eVTOANG if eivar TG Lopenc:
if {oyéon }
{ evrorég }
end.

MnopovEe Vo, SNIIOVPYHGOLLE TEPIGGOTEPO GUVOETEG SOUEG EMAOYNG LE TN YPNON TG CVLVOETNG EVTOAN if:
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if {oxéon}

{ evrolég}
elseif { oyéon}

{ evroléc}
else

{ evrolég}
end

Q¢ epappoyn o dnpovpyncovpe €va script To omoio oviloyo pe v emAoyn pog Ba epeavilel kdmolo
oxeTiko pnvopa. IIAnKtpoloynote TiIc TopakdTm eVIOAEG o€ éva script pe ovoua testif.m, amodnkedote 0
oToV EvEPYO PAKELD Go¢ Kot eKTELEDTE TO. Edv 60C peavioTodv odipuato Katd TV eKTEAECT) TOL Ppeite Ta
kot d1opbdote To. Exteléote To script Tpeig gopég divovtag Tiuég 1,2 ko 3 ot petafinti m.

e oVTO TO KEIEVO YPNOIUOTOLOVLE Kol KOATOEG 0o TIG SlobEoIueg EVIOAES €16000v €EO6d0L Tov Matlab. H
evtoln input( ) sivon pion evioAn €16000vV pe TV Omolo AmodIdOVLE TIES LE TO TANKIPOAOYLO GE UETOPANTESG
Kol TNV ektédeon Te. To keipevo mov ypdpovpe o elcaywykd speaviletol dote va yvopilove Tt TEPIUEVEL
0 LTOAOYIOTNG Vo TANKTpoAoyicovpe. Me v evtodn €£odov disp( ) speaviCovpe keipeva 1 meplexopeva
petafAntov oty 006vn. Mo po 1o evolagEpovca TapovGiosT TV OTOTELECUATOV TNV 006V umopovue va
eappocovpe v evtoAn fprintf n omoia opotdlel pe v avtictoryyn e YAwocag C. H chvtaén g evioAng
avTG €yl v popon): fprintf (edpua extdT®ONG, AMota ekppdcewv). I'pdeovtag v eviodn: fprintf('%5.2f
\n',sqrt(3)) o yapoktnpog % onuatodotel MV Evapén evog TOTOL EKTHIMONG KPATOVTOS Eva edio 5 Oécewv ek
TV omoimVv ot Tpelg B€oelg eivar petd v vrodiootoAn. To \n e€avaykdlel v exduevn eueavion oty 00ovn
va yivel og pa ypappun mapokato. O H eviodr mod(a,2) emotpéeel 1o VTOAOITO TG 0KEPOLG O10ipeESNS TOV a
pe 1o 2. Eav 1o amotélecua eivar 0 10te 0 apBudc eivan dptiog, edv sivor 1 tote 0 aplBuog sivarl meptttdg oe
SLOPOPETIKT TEPITTO®ON 0 aptOOC dev elvar aKEPALOC.

m=input ('Dwste enan arithmo ');
if mod(m,2) == ,
fprintf ('H epilogh sas einai %5.2f \n pou einai perittos',m)
elseif mod(m,2) == 0,
fprintf ('H epilogh sas einai %5.2f \n pou einai artios',m)
else
disp ('Den dwsate akeraio arithmo')
end

O Bpoyyog emavainyng for

Mia givon 1) evtoAn for 1 omoio exteAel d100YIKA TIC EVTOLEG TOL BPOYYOV Yol KAOE TN TOL SLOVOGUATOC, LLE
ovvToén:

Y10 Matlab 1 obvtaén g evtoing for eivat:

for { uerapinty } = { “uerpntng” (owavocua-ypauun) }, { evroiéc } end
AkoAovH0DV dVO YOPAKTNPLIOTIKAE 1IGOSVVALLO TOPASELYLLOTO T OTTO10 OTAG EUPOVILOVVTIC KUPIKES SVVANELS
™G TIUNG oL AapPdvel o€ kGO EmAVAANYN O LETPNTNAG :
log Tpomog:
>> for k=[1 3 5 7]
disp (k*3)

end
20¢ TpoOTTOG:
>> for k=1:2:7

disp (k™3)
end

O Bpoyyog emavainyng while
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Mia dAAn evtod emavdinymng eivan np evtodr] while. TTopopola pe T dAleg YAOOGEC TPOYPOULOATIOUOD, 1)
OULYKEKPIUEVT] EVIOAN  eKTEAEl OLodOYIKG TIG EVIOAEG TOL Ppdyyov emavainyng 6co 1oxveL 11 GuVONKN
emavainyns. H oovtaén g eivar n akdrovdn:

while <cuvOnKn>
Evtolég

end

Eivor yvooto ot 1+ 2434 o+ v = PR Ry Béhovue va VTOLOYICOLE, PE TN YPNON TNG EVIOANG

while, o dabpocpa Tov aplBudv amd 1 €oc to 100000 (To omotéleouo. GOUE®VA UE TOV TOTO 1COVTOL LE
mmw"lfmw"ﬂ = 20Q03000) Thnktpoloyovpue:

i

>> num=0;athroisma=0;
>> while num<10000,
num= num+l;
athroisma = athroisma +num;
end

>> disp (num) ,disp (athroisma)

Amodotiko0 MATLAB

H ypfion mapadosiokdv tpoypappatiotodv texvikov 6to MATLAB dev ivor mavta 1 amodoTtikotepr) eTAoyn.
To mepipdrrov tov MATLAB £éyet ™ dvvatdmra vo yewpiletol dtoavdouato Kot Tivakes Le Evay 1dlaitepa
Tayy tpomo. O TPOYPOUUATIGUOS LE TN XPNOT NG EVTIOANG for, yio mapddelypa, Ge HEPIKEG MEPMTMOELS
Oewpeitar un omodotikos. Q¢ mapdoerypa Bo vwoloyicovpe 0 AOPOICUE TOV TETPUYDOVOV TOV CTOEI®V
(Z:xi2 ) evog dtavoopatog pe 500000 toyaio apdpove. Ipata pe ) gprion g for:

>> clear all

>> n=5e5;x=rand(n,1) ;

>> tic;s=0;for i=1:n,s=s+x(i) "2;end;toc

2T GLVEYELD LLE TN YPNOT SLUVLUGLOTIKOV TPAEEMVY Katl cuvapticoemy oo MATLAB.
>> clear all

>> n=5e5;x=rand(n,1) ;

>> tic;sl=sum(x.”2);toc

Me T1¢ tic ko toc petpdpe 1o ypovo mov yperaletar oe kabe mepintwon 1o MATLAB. H npmtn evepyonotel to
YPOVOLETPO Kot 1) 0€VTEPT TO TEPUATILEL EMOTPEPOVTAG TOV YPOVO TOV KOTEYpOWE amd TV KAion g tic. H
JPOPA TOV YPOVOV VITOAOYICUOD QOVEPMVEL OTL Ol TOPUSOCIUKEG TEYVIKEG OEV EIVOL TAVTO OTOSOTIKEG GTO
MATLAB. @vpilovpe 61t 5e5=5% 10°.

Apyeio cvvaptioemv functions

Ot ovvaptioelg oto MATLAB givol m-apyeio e TpadT YPOUN:
function [y1, y2,...]=fname(x1, x2,...)
Ta yl, y2,.. ivon o1 Tomikég mapapeTpor £650v.

Ta x1, x2,... eivor o1 TVMKES TAPAPETPOL E1GOO0V.
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fname civotl o 6vopa ¢ cuvdpong katl fname.m to Gvoua Tov apyEioL 6TO 0moio Elvar amobnkevLUEV N
function.

H extéleon piog eviong pe popon
[z1, 72....]= fname(w1, w2,...)

KoAel ™ ovvapmmon pe mpoaypotikég mapapéTpovg €166d0ov wl,w2,...mov avtiotoryovv otig x1,x2,...Kon
amodidetl TIC TPAYRATIKES TOPAPETPOVS E000L z1,72,... oV avTioTor ovV 0TS yl, y2,...

Ioodvvaun kKinon sivat 1 akdAovon:
[z1, z2....]= feval(‘fhame’, w1, w2,...)
[ 116 function 1oyvet:
e Ortav n ok mopapetpog e£6d0L glvar pia dev ypelalovtot ot ayKOAEC.
o  Ortav o1 mpaypotikég mapduetpotr €660V givor pio 1 kapio (7 Aydtepec amd Tig TVMIKES) amd TOTE M
KAOT| EMOTEPEL TIUN GTNV TPDTH TOPAUETPO E0J0V (1] € AVTIGTOLYO APlOUd TUTIKOV).
o  Xylého eodyovton pHeTd To cOUPOAO Y.
e Me v gvioAn] help fname sppoaviCovrot Ta TpdTO GYOAQ TOL £XOVLLLE E10dYEL 6TO fhame.m.
e O petofintéc mov eppavifoviol péca ot cuvapTNoN eivol TOTIKES.
e To 6vopa TG GLVAPTNONG Kot TO GVOLO TOV apyElov TPETEL Vo, Eivot TO 1010.
o Kdabe cvuvaptnon pmopet vo KoAel GALEG GUVOPTNGELS 1) TOV EQVTO TIG.
o O umkég mapdapetpotl €600V Oa TPEMEL VO TOIPVOLV KATOLO, T UEGO GTIC EVTOAEC TNG CLVAPTNONG
SLOPOPETIKA EMOTPEPOVYV KEVES TIEC.
Oleg oyeddv ot evtorég too MATLAB sivor m-apyeio.
Mo mapdderypa n linspace( ) onoia eivon pio gomtepikn evrod] Tovo MATLAB tv omoia pmwopovpe vo
KoAéoovpe 6mote BOEhovpe. Me avtiv pmopovue va opicovpe pio dtopépion n onueiov og évo ddoTnua.

Aniadn 1 cvvdptnon avt pog yopilet 1o ddomua oe n-1 icov mAdrovg daotiuata. H linspace( ) sivon pia
function pe mepieydpevo:

function y = linspace(dl, d2, n)

%LINSPACE Linearly spaced vector.
% LINSPACE (x1, x2) generates a row vector of 100 linearly
% equally spaced points between x1 and x2.
% LINSPACE (x1, x2, N) generates N points between x1 and x2.
% See also LOGSPACE,
% Copyright 1984-2000 The MathWorks, Inc.
% $Revision: 5.10 $ $Date: 2000/06/01 16:46:39 $
if nargin ==
n = 100;
end
y = [d1+(0:n-2)*(d2-d1)/(n-1) d2];

Mmropovpe vo, TANpo@opnOovE Y10, TO TL KAVEL LE TNV EVTOAN
>>help linspace

H linspace &yel tpelg Tomikég moapapuéTpovg €166d0v. Otov ddoovue ®G OPIGHA TO. AKPU EVOG SLOGTNLOTOC
[d1,d2] kot tov apBpd tov onueimv ™G SIUUEPIONG HOG EMOTPEPEL EVA SLAVUGHLOL LE GTOLXEID TO, oMUElR TNG
dwpéptone. H axdiovdn kiion Oa yopicer 1o ddotnua [0,1] oe 10 icov mAdtovg dSwactiuate Kot Oo
emoTpéyel éva dtavooua pe ta 11 dkpo anTodv TV SecTNUATOV.
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>>y=linspace(0,1,11)

Me v kMon plog ovvaptnong pio  petaPinty pe ovopo nargin Aoppdaver o¢ i to TAR00¢ TV
TPOYLOTIKOV TOPAUETPOV E1GOS0V Kot piot GAAN pe Gvopo nargout to TAN00g TOV TPAYUOTIKOV TOPOUETPOV
€16000V LE TO OTOL0 €YVE 1] KAMON TNG cLvapTNoNG. Me T ¥pNon TOLg UTOPOLUE Vo EAEYEOVLE KANGELS Ol
omoieg yivovtal e HKPOTEPO aPLOUO TPUAYUATIKOV TOPAUETPOV €160d0V Kot e£0dov. [ mapdderypo edv
EKTEAECOVE

>>y=linspace (0,1)
N petafAnt nargin waipvel Ty TIUR 2. ZTov KOSTKO TNS GUVAPTNONG VITAPYEL 1) EVIOAN

if nargin ==
n = 100;
end

N omoia Bétel Tov apBud tv onueiov g dwopépiong n ico pe 100. H mapomdve kiion Oo ympicel 1o
dtaomua [0,1] og 99 icov mAdToLG Sractpata kot Oo emotpéyel £va ddvoopo pe ta 100 dkpo avtOv TV
dwomudtov. (meptocotepa yio v if 0o dovue 610 pHEAAOV).

Mia e@appoyn otovg wivakeg vAomolovuev) pe Scripts ko functions
Onwog eldape ot Oswpia g Ipappkng Adyeppoc, £6v TOMATAAGIAGOVLLE TOV TIVOKO,

cosd -—sind
Qsz

sind cosd

X
HE TO OAVUGUO TMV GUVIETAYLEVMV { } €VOC ONUEIOL TOL KOPTEGLOVOD EMTEOOV TOTE TOAIPVOVUE TIG
y
GUVTETAYLEVEC TOV GNUEIOV TTOL TPOKVATEL OTO TNV OPLGTEPOGTPOPT GTPOPT YOP® Ao TNV apyn TOV aEOVmV
(0,0) xotd yovia .

Apywd dnpiovpyodpe éva apyeio pe 6vopa qth.m pe mepeyopevo pio cuvapton function pe 6vopa qth n
OTO10L EMGTPEPEL TOV TIVOKOL APLETEPOSTPOPNG STPOPNS YOP® 0mtd TNV opyf TV a&ovav (0,0) kotd yovia I .

function y=Qth(theta);
y=[cos(theta),-sin(theta) ;sin(theta),cos(theta)];

Av10 10 function Oa pmopovpe va kaAovue omd Eva script Tov Oa. £yel ™G TEPLEYOUEVO:

clear all

clf

xyl=1[1;1];

for i=1:4, xyl(:,i+1)=Qth(pi/2)*xyl(:,1i);end
xy2=1[1;1];

for i=1:6, xy2(:,i+1)=Qth(pi/3)*xy2(:,1i);end
plot(xyl(1,:),xyl(2,:), 's-',xy2(1,:),xy2(2,:), 'd-')
title('Strofh shmeiwn me function');

(ITA\nktporoynote TIg TOPATAV® EVIOAEG G éval script  pe ovoua strofil.m amobnkevote 10 otov €vepyd
QAaKeAd 00G Kol €KTEAEOTE TO. EAv 60C gUQOvVIOTOOV GOROALOTO KOTA TNV eKTEAEGN TOL Ppeite Tor Kot
dopbmore ta.)

210V TPOTO BPOYY0 ETOVAANYNG YPNOILOTOLDVTOG TTivoka oTpoeng Kotd /2 Eekvaue amod to onueio (1,1)
ektelovpe 4 ddoyikés otpopéc. Eivor avapevopevo givarl to tehevtaio onueio va givon mairl to (1,1). To
dtvoopa xyl teMkd éxel dvo ypapupéc. H mpdm €xel Tig TETUNUEVEG TOV CMUEI®V TOL TPOKVITOVY OO TN
dtodkacio Kot 1) 0€VTEPT TIG TETOYUEVES TOVG,.
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To {610 kévovue ko pe mivaka oTpong katd 77 /3 ektelovpe 6 ddO IKEG GTPOPES Kot omofnKevovUE TO
ONUELD TTOL TPOKVITTOVY GTO SLAVLGHA XYy2 LE aVAA0YO LE TO dtdvvoua Xyl tpodmo.

Me v gviol oyediaong plot epeavifovpe 60O YPOUUEG GTO YPAPNLLO, L0 TTOV EVAOVEL TO GNUEIN TN TPOTNG
evomTog oTpopmv (otnv B€om TV omoimv oYedAlovTIoL TETPAYMVAKLN) Kol Uio, TOV EVMVEL TO, GNUELN TNG
devTEPNG oTpoPNS (oTNV Béom TV omoimv oyedialovtar poupor).

To amotéleoua TG EKTELECTG TOL Script ivat To akOAovbo Tapdbvpo YpapIKoV:

Strofh shmeiwn me function
15 T T T

0.5F \ i

-0.51 \ .

-15 I L I L I

EvoAAoxTikd propovpe vo DAOTOUCOVLLE TO TAPATAV® LE TN XPToN TG eVToANg inline ywpic va yperdleton va
dnuovpynoovpe function. O kddkaG TOL script yiveTol TP

clear all

clf

Qtheta=inline (' [cos(theta), -sin(theta) ;sin(theta),cos(theta)l');
xyl=1[1;1];

for i=1:4, xyl(:,i+1l)=Qtheta(pi/2)*xyl(:,1i);end

xy2=1[1;1];

for i=1:6, xy2(:,i+1l)=Qtheta(pi/3)*xy2(:,1i);end
plot(xyl(1,:),xyl(2,:), 's-',xy2(1,:),xy2(2,:), 'd-')
title('Strofh shmeiwn me inline');

[TAnktporoynote T mopomdve eviohég o€ €va script pe 6vouo strofilam (1 tpomomoiciote 1O
TPOTYOVLEVO), ATOONKEVGTE TO GTOV EVEPYO PAKELD GOG Kol eKTELEDTE TO. Edv c0¢ eupoviotodv cpdApata

Katd TV ektédeon tov PBpeite To Ko dStopbmoTe To.

Eqappoyiy:
Atveton 1 akoérlovdn e€iowon g EAeyng:

2 2
x—z + y_z =1
5 2
etvol Yvwoto 0Tl To oNUEID TNG GLYKEKPIUEVG EAAELYNG TKOVOTTOLOVV TIC TTOPOUETPIKEG EEICDGELG

{x(t) =5 C(')S(l‘) 0<i
y(t) =2sin(¢)
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Oghovpe va dnpovpynoovpe éva script strofiellipse.m 1o omoio va oyedidlel ™ cvykekpluévn EAAeym Ko
OAEC TIC EAAEIYELG TTOV TTPOKVITTOVY OO TN GTPOPT TNG KATA TIG AKOAOVOES YOViEG:

0, =527 _012,.15
15

To mepieyduevo tov script eivat:

clear all

clf
Qtheta=inline (' [cos(theta), -sin(theta) ;sin(theta),cos(theta)l');
t=1linspace(0,2*pi,101);
xy0=[5*cos(t) ;2*sin(t)];
theta=linspace(0,2*pi, 16);
hold

for i=theta,
xy=Qtheta (i) *xyO0;
plot(xy(1,:),xy(2,:))

end

To oyfua Tov TaipvovpE MG ATOTEAEGLO Eivat TO akOAoVOO:

Aoknon

10 okAnpo dicko C: dnuovpyeiote Eva @dxkelo pe ovopo linalgtml (yio to tpquoe 1, linalgtm2,3,4.. yio ta
volowma) Kot kévte tov evepyd oto MATLAB. Xe avtov Tov gdkelo dnpuovpyeiote €va script pe dvoua
askscipt.m o omoio vo Kavel to, akoAova:
o) No kobapilet T pviun oo pLetoPAnTés.

B) Me ™ ypnon G evToAng input vo dtaalet Evay mivako Kot vo, Tov eKympel og petafAnt pe évopo mat.
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v) Na e€etdlel €dv o mivakag glval TETPAYOVIKOG Kot 6€ [io TéTolo TepinTmon pe tn ypnomn g fprintf 1 g
disp va emoTpEPel TNV KOTAAANAO pivopo Kot TV T ¢ opiovsdc tov. Xe avtifet mepintoon va Kahel
function pe évopa labmat 1 omoio vo waipvel g 16000 TOV TIVOKO KO VO, ETIGTPEPEL TO UEYIGTO GTOLYEIO TOV

KoL TTivoka LE TIC GTAAEG TOV apytkoD TTivoKo TaSIVOounIEVEG.
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Awavoopatikoli ydpor 6to MATLAB.
Béon swvvopoatikov yopov, I'poppiki) aveaptnoio dSrevoopdtov ko Tdén wivaka
‘Eotw éva ocuvoro otoyyeiov {vl,...,vm}svég d.%.. Edv xdmolo amd avtd to oToryElon Umopel vo ypopel mg

YPOUUKOS GUVOVOGHOS TOV LVTOAOIT®V TOTE AEUE OTL TO GTOLYEIN {vl,... % } etvon ypappikd gaptnuéva.

>"m

Anhadn, Oo Tpémer va vapyovy {&,...,ﬂk_l,ﬂkﬂ... A } omov A €R oy 6ha pndevikd dote Yo KGO0

OTOLKELO V, VO 1oy DEL
v, =AV+. A+ A4 v AV T ALY,

Iosodvvape Bo pmopovoape vo modue OTL TaL {vl,...,vm} etvol ypoppka eEaptnuéva o6tav 1 oyéon
Av+..+4v, =0, omov A eR ée (extég v mpogovy pndevikn) kor pio  GAAn  Adon
{/L,...,ﬂk_l,lk,ikﬂ...,ﬂ.m} omov A €R oy 6ha pndevika. Emiong yvopilovpe ot av v,,...,v, € R" kot
opicovpe A ®¢g tov nxn Tivakag Tov omoiov M otin i givon o v, i=1,...,n, petooynuatiCoviag pe
KOTOAANAEG YPOUUOTPAEELG TOV TTivako A o€ ivoka B kKMUOK®TAC LOPONG UTOPMD VO GUUTEPAVE® TTOL0, AT TO
v,i=1,..,n, givar ypappukd avedpmra. Ot othreg Tov B mepiéyovyv pun pndevikd odnyd otoyeio pog
kaBopilovv TolEg aVTIoTOLYEG GTAAEG TOL A ATOTELOVV YPOULLKA aveEApTNTA O10VOGUATO.

T

o va eéetdoovpe oto MATLAB ebv ta Swvocpato 7,=[0 0 1 2]", n,=[1 6 -5 -2],
7,=[2 3 -2 0] eivor ypappucd eEoppéva § aveédpma opyud 0o opicovpe évav mivako pe cTHLES Ta
dtavoopato 17,,17,,1; .

>> clear all

>> A=[0,1,2;0,6,3;1,-5,-2;2,-2,0]

Me ™ ypnomn g rref( ) pmopodue va dodue 6Tt N TN TOL Tivaka €ivarl 3 YT KOl Ol TPES GTHAES TOL
QmOTEAEGUATOS €YO0VV UM UNOEVIKO 0dNYd OTOLXEl0, OMOTE KOl Ol TPELS GTHAES TOV OPYIKOV Tivako &ivot
YPOLLUKG aveEAPTNTO S1oVOCUATO.

>> rref (4)

‘Eotm évoc mxn wivaxog A 16te T0 GOHVOAO
R, :{be R™: Ax =b yw. kdmowo x € R”}

ovopaletor gwkova tov wivaka A. H didotacn tov yopov avtod ovopdletor taén M Padpdg (rank) tov
mivoKa.

H té&n evog mivaxo givar ion pe tov apBpd tov pun UndevViKov odnymv GTolyEimv Tov Ladpyovy otV
KAMUOK®TH HOPPN OV UTOPOVUE v @Epovue Tov Tivaka. Mio Bdon tov y®pov €wkova givar n Pdon tov
SLOVUGLLOTIKOD YMPOV TTOL TPOKVTTEL EAV DEDPNGOLLLE TIG GTHAES TOV TivaKO (YDPOS GTNADV) MG S10VOGLLOLTOL.
Omndte, o¢ Pdomn maipvovpe o Stavdouato (GTAAEG TOV apPYIKOD TIVOKO) TOL OVTIGTOLYOVV GE GTNHAEG UE N
UNOEVIKG 00N YA GTOYEID GTNV TEMKT KAMUOK®OT LOPPT| TOL TTIVOKO,

H evtoin too MATLAB yia tov vtoloyiopo g tééng mivaxa eivor 1 rank().
>> rank (4)

Amo to amotelécpata kor pE Pacn oca €yovue otnv Oeswpia cvumepaivovpe 0Tl Ta SlvOCUOTO Elval
YPOUUK®DG aveEaptnta. AVTO S10TL GTNV GVIYLEVT] LOPPT) TOV TTivaka, EYEL Tpia. Un UNOEVIKA 001Ya oToLyEl 1
TOPATNPOVUE OTL 1] TAEN TOV Tivaka etvan 3.

"Eva 6hvoio otoryeiov { Viseens V,, } tov V ovopdletar Baon tov ¥ av €yl Tig b0t TEG
a. 10 {vl,...,vm} mapayer to V', onhadn kébe otoryeio Tov V' etvar ypoppikdg Guvevocpos Tov V,..., v, .

b. avwyven oxéon Ay, +...+ 4, v, =0, onov 4 €R, t61¢ avaykaotkd Exoope 4 =4, =...=4 =0.

m- - m

Anhadn elvor ypoppikd aveEaptnta.
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"Evag S10vucpotikdg xdpog umopet var £yl mapamdve and pio Paoels. Avdotaon evog y@pov (cupPorileton
dim/)") givar o apOpoc tov ypapukd aveEaptntov dtovocpdtov g Baonc. H didotoon tov tetpupévon
undevikov ympov V = {0} etvon 0.

Mo va Bpooue pio Pdon tov Y®POL TOL TAPAYOLV TO SAVOGUOTO TOV TOPASEYHOTOS pog Oo Tpémel va

YPNOLLOTOGOVUE TNV EVIOAN GLUUPBOMK®OV vIoAoyoudV colspace( ). ['o avtv TV €vioAr o mivakog O
npémel va el NAmBel wg cupPoAkdg pe TN xpnon TG eviong sym( ).

>> clear all

>> A=sym([0,1,2;0,6,3;1,-5,-2;2,-2,01)

>> colspace (3)

Ta tpio StovHGHATO AVTE TOL AVTIGTOLYOVV GTIG GTHAEG TOV OMOTEAEGHOTOS TTAPEYOLV TO YDPO.

Oa KEVOLLLE TOVG 18100G VTOAoYIGHOG Kot Y10, To, Stovdopota 77, =[0 0 1 2]', 7, =[2 6 -5 -2]',
n,=[1 3 -2 0]".

>> clear all

>> A=[0,2,1;0,6,3;1,-5,-2;2,-2,0]

ITaA pe ) ypron g rref( ) pmopovpe va dovpe O6TL N TAEN TOL Tivako givor 2 yeyovog mov emPefardveton
KoL pe T ypnomn g rank().

>> rref (4)

>> rank (4)

Ed® ocvumepaivoope 0tL tar dV0 TPOTO SvOGHOTO EIVOL YPOUUIKOS aveEAPTNTO, £POCOV GTNV OVIYUEVN
HOPPN £YOVUE OVO U1 UNOEVIKA 001 YA GTOLYEIDL GTNV TPMTN KOt SEVTEPT GTHAN N TAPATNPOVUE OTL 1) TAEN TOV
mivoxo givarl 2. Ondte TelMkd copmepaivovpe OTL Ta VO TPMOTE SOVOGLOTO VAL YPOUUIKG oveEEAPTNTO Kot
TOPEYOLV TO YMPO.

Mo va Bpodue pio Péon Tov YOPOL HE YEVVITOPES TO SVUGUAT®V TOL TOPUdEiyuatos poc o mpémet va
YPNOLUOTOUGOVLE TAAL TNV EVTOAT GLUUPBOAIK®V VITOAOYIGU®V colspace( ).

>> colspace(sym(a))

Topa o 600 oVTA SEVOGUATO TOV OVTIGTOLYOVV OTIC GTHAEG TOV OMOTEAEGUATOS OVTA TAPAYOLV TO YMPO.
[Mopatnpovue 6Tl dev oG ETOGTPAPNKOV TO, SVO TPOTO SLOVOGLOTO TOV GUUTEPAVOAUE TOPATAVE® OTL Elval
ypoppukd aveEdpmmra. AAA®oTte, Yvopilovue 0Tt 1 fAoT VOGS S1AVLGLLOTIKOD YMPOL dEV EVaL LOVOSIKT.

OpOokavovikn paon oto R” 6to MATLAB.
To Evkieido eowtepikd ywvopevo ovo Swavvoudtov X =[x, X, x3]T , y=ly ¥ y3]T OV

R’ opiCetar mc
X Y=XYTX), +X);

Me Baomn gukdeidio ecwtepikd yivopevo opilovpe To PETPO SOVOCUOTOG X = [x1 Xy e xn]T
o = Vo x = 2 422 44 X

Avo davocpata eivol kGOeta (0pBoy®dvia) petald Tovg GV KO pOvo av

x-y=0
Mia Bdon {vl,...,vm}svég dtavvopatikov ydpov V ovoudletor opBokavovikn otav ta dravdouato etvor
opBoydvia peta&d toug avd 600 v, v, =0 kot Kabéva amd avtd £xovv uétpo 1.
Q¢ epappoyn 6o vroroyicovpue 6to MATLAB pio opBokavovikn Bacn Tov ydpov mov opilovv o StovOGHLOTO
m=[ 1 1 1, m=[0 1 1 1% n=[0 0 1 1T.

Opilovpe TOV TivaKa [LE GTAAEG TOL SLOVOGLLOLTOL
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>>clear all

>>C=[1,0,0; 1,1,0;1,1,1;1,1,1]

Me v evtoln orth() pag emotpépetar Evog Tivakag e Ta Staviouato TS opbokavovikng Bacnc.
>> OC=orth(C)

Ta dwvocpata avtd, O0tmg PAETOVUE e TIC EVTOAEG OV aKoAovOovv, eivar kdbeto peTa&d TOLg (€xoLV
eomTePKO Yivopevo 0) kol Exovv péTpo 1. XT1g TpElg TPMOTES EVIOAES £QUPUOLOVUE TO ECMTEPIKO YIVOUEVO
HeTa&D TV S1OVUGUATOV KOl OTIC EMOUEVEG BPICKOLUE TO HETPO TOV KAOE S10vOGLOTOG.

>> OC(:,1)'*0C(:,2)
>> 0C(:,2)'*0C(:,3)
>> O0C(:,1)'*0C(:,3)
>> sum(OC(:,1).%2)
>> sum(OC(:,2).%2)
>> sum(OC(:,3)."2)

opatnpodpe OTL To OTOTELEGHOTA TTOV avapévovpe mdév £xouy pia taén tov 107'° . Avtd opeiletat oto Ot
0 VTOAOYIoUOG NG opbokavoviknig Pdong yivetal e mpooeyyloTikég nebddovg kot v aptuntikn 16 yneiov
™G unyovng. Amotedécpata e T€Tola akpifela Ta Oempodue akpipn.

Ioodvvaun ¢ EVIOANG OV YPNOLUOTOMGOALE Y10 VO, VTTOAOYIGOLUE TO UETPO TOV SlavOGLOTOS Eivol Kot M
evtoa) norm( ...,2).

>> norm(0OC(:,2),2)
Béon yopov Mupiva kor Bdon yopov Ewkova oto MATLAB.

Mia oyéon petald tov otoryeimv 600 cuvorwv 4,B avtiotoyilel otoyyei Tov A e otoygeio Tov B dAlov
péow evog kavova mov pmopet vo etvar kKo Evag Mabnuoatikdg tomog. Mio oyéon ALyetor anemkovion Otav
avtiototyilel kabe otoryeio Tov 4 pe €va, Lovadtkd oToryeio Tov B.

‘Eotm 600 dtavvopatikol ydpot V, W diactdcewv n,m oviiotoryo Kot f sivor pio aneikovion omd to ¥V oto W yia
TNV 0Toi0 1GYVOVY Ol AKOAOVOEG 1010TNTEG:

L fx+y)=f0)+ (), Vx,yelV

2. f(Ax)=Af(x), VxeV kxmudeR
Ye pio Té€town mePITTOO™ 1 AneKOVIoT) OVOUALETAL YPUUMIKY] OTTEKOVIOT 1] YPOPUPIKOS HETOUCYNOTIGROGC.
Mo kaOe ypoppkd petacynuotiopd opifovpe to. akdAovdo chHvora:

1. H gkévo, tov petacynpoticpod Im f = { f(x):xe V} cw

2. Tov mopnve tov petooynuaticpod Kerf = {x eV:f(x)= 0} cV

Ta 800 avTd GVVOAN Eival SLOVUGUOTIKOL YMPOL, SLOVLGLOTIKOL VIOY®pPoL Tov V ko W avtictoyo. o Tic
SO TAGELG TOVG, TOV OVOLALovTaL TAEN Kot PNOEVIKOTITA TOV PETACYNLOTIGHLOV, IGYVEL :

dimV = dim(Im £) +dim(Kerf)

‘Eoto évog ypapmkés petasympatiopds f:R" — R™ | 6mov Bewpovpe toug 8.y, R", R™ pe tig kavovikég
TOVG PAGCELS, TOTE VILAPYEL LOVAIKOG TTivaKag m x 1 A, TETO0C MOTE:

f(x)=Ax

O mivaxag avtdg ovopdletar mivakas (AvamapdoTactg) TOV HETUCYNNROTIGHOD (1] TS UMELKOVIOTG).
AveTon 1 YPOUUIKY OTEIKOVION:
[R5 R? :[x,y,Z]T - [2x+y—z,3x—2y+4z]T
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®a Bpodpe ToV TVOKA TG MG TPOG TIG KAVOVIKES BACELS TOV TEGIOV OPICUOV KOl TOV TTEIOL TIUMV TNG. TN
ovvéyela Ba Bpovpe Tig Pdoeic Tov mupnva Kerf ko g ewcovag Imf g f. Oa akodovOncovue ) drodikacio
emilvong pe 1o ¥épt kol og kdbe Prua o PAEmovpe emiong M®G UTOPOVUE VO KAVOLUE Tr ADON UE TO
MATLAB.

Mo Tic Kovovikéc Pacelg {[I,O,O]T ,[O,I,O]T ,[O,O,I]T} Kot {[I,O]T ,[O,I]T} v R xaw R avtictoya,

TOPATIPOVUE OTL:

£{1,0,0]) = [2:140-0, 3-1-2-0+4-0]" = [2,3] = 2:[1,0] +3-[0,1]
£q0,1,0]") =[2-0+1-0, 3-0-2-1+4-0]" = [1,-2] = 1]1,0] —=2-[0,1]
£70,0,1]) = [2:040-1,3-0-2-0+4-1]" = [-1,4] = —1-[1,0] +4-[0,1]

2 1 -1
Emopévmg, o mivakag g f oc mpog Tic Tponyovuevec Paoelc sivat o {3 ) 4 }

Opilovue oto MATLAB tov mapomdve mivoko o¢ oOUBoAK mocdmta te Ovopo A Kot g oplOuntikd
mivaka pe ovouo AA.

>>clear all

>> A=sym([2 1 -1;3 -2 4])

>> AA=[2 1 -1;3 -2 4]

"o tov mopnva g f €yovpe:

[x,y,z]T eKerf@f([x,y,z]T):[O,O]T @[2x+y—z,3x—2y+4z]T =[O,O]T =

2x+y—-z=0 z=2x+y
R =
3x=2y+4z=0 3x-2y+4(2x+y)=0

11 =7
Z=2x+y z=2x—5x z:7x
A=+ Rt ,xeR
11x+2y=0 _—_llx _—_llx
YT )

"Etot ta otoryeio Tov Kerf €yovv ™ popoen:

-11 =77
ue to ddvvoua [1,7,7} va amoteAet Paon. TIpoxettar, dnAad yio Evay VIOY®PO TOL R’ drboTaoNng

éva. Xt0 MATLAB 1tdpa, yio 10 ovuPoiikd mivaka A UTOPOVLE VA, YPTGILOTOGOLUE TN cuvaptnor null()

Yo va vtoAoyicovpe ) Baon tov Kerf.

>>n=null (4)
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H ovvapmon null( ) spapuoletor kot o€ pun cvopfoikovg aptOuntikove wivakes (my. tov AA) kot To
amotélecpud g eivar pio (opbokavovikn) Paon tov Kerf, énwg eaivetor amd v evtoA] norm (mov otnv
TEPIMTOON OLTH lvan €vay).

>> nn=null (AA)

>> norm(nn, 2)

[Mopatnpovue 1o amotéleoua dgv gival 1o 1610. Qo660 €ivar €0KOA0, SUPOVTAS TO OVO OTOTEAEGLLOTO
oTOLYEIO TTPOG GTOLYELD, VO SLOMIGTMOGOLLLE OTL TO dLAVLGHA TG BACTG TOL EMGTPEPEL EIvOl GTNV OLGIA TO 1610
HoG Ko To n Kot nn givon ouyypopkd. @upndeite 6t 000 dwevocpata givar cuyypoppikd étav éva propei
va Ypo@el 0 yivopevo aplOpov exi to drlro.

>> double(n)./nn

H double 6mw¢ éyovpe mel petatpénet 1o GLUPOAKO dldvoucua n 6 S1AVVoUa e oTolyEio aptOpods KIVTIG
VTTOJOGTOANG.

Ye pio GAAN ékppaon e 1 null( ) umopei va emotpéyerl un opbokavovikn faoct. Avuilovpe 6Tt pio Baon
ovoudCetor opfokovovikn 6tav Ta dtovocpatd g Exovv uEtpo 1 ko givan kébeta peta&y tovg. Ieprocdtepa

Yo T0 TU givon uéTpo ko kafeTdtnTO B0l dOVIE TOPUKAT®.

Avrtictouya, yio v gikova, Imf g ypappkng omeikoviong f €xovpe:

velmf o v=f(xyz])ev=[2x+y-z3x-2y+4z] &
SV = [2x, 3x]T +[y, —Zy]T +[—z,4z]T =
v =w 23]+ {12 2 [14]

TpoxeTar SnAady yio Tov vdympo tov R’ mov mopéystar omd to, StavicpoTo [2,3]T ) [1,—2]T , [—1,4]T.

Emedn opwc kabe Cevydpt omd avtd eivar ypoppkd aveEApmra, 0 ydPog ToL TOPAYOLV VoL £VOG VITOY®POC
o0 R dldotaong 2, dnAadn o idog o R’. ‘Etot Imf =R* ko ®¢ Paon g pmopovue vo Bewpnoovpe

onowodnrote Levydpt amd Ta [2,3]T, [1,—2]T, [—1,4]T M, YevikéTEpU, omowodnmoTe (Euydpr

CUYYPUUMIKAV, KOl 0P YPOPMIKA OvVEEAPTNTOV O10VOGRATOV, TOV R*. Onwg sinope mopamdve, 600
SLOVOGLLOTOL EIVOL GUYYPOLULKA OTOV £Va, WITOPEL VoL YPOQEL ¢ Yvopevo aplfuov eni o GALO.
INa mv ewodva Imf 6to MATLAB pmopodue va ypnopornomocovpe ) collspace( )  omoia epapuodletol povo

o€ GUUPOAIKOVG TIVOKES, OMMG £YOVUE AVAPEPEL. LTV TEPITTOON AT ®¢ PAON EMGTPEPETAL N KAVOVIKN
Baom, KaTL ToL Elval GOUP®VO UE To OGO AVOPEPOVUE TOPOTAVD.

>> colspace (3)

Xapoktnprotikd peyédn ko epappoyéc oto MATLAB.

‘Eoto 4 évag nxn mivaxag pe mpaypatikd ototyeio. O mpaypotikog i pryadikog optfpog 4 eivar 1810Tipn tov
mivaka 4 €dv Kot Lovo edv

p(A) = det(A—AT) =0

To molvdvopo p(A) ovopdletal YOPOKTNPIGTIKO TOAVMOVLHO, 1| TOPATive £EIGMOON, YOPUKTNPICTIKI)
e€iomon kot o1 W10TIES Kot TOL 1510310Vt EVOG TIVOKO OPOKTPLOTIKA peyéon.
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a, ... a, . w2 )
Eav A=| @ . 1 |tte p(A)=det(4-A1)=| 2 2

nl nn
a a, - a,—A

nl
To yopoaKTNPLETIKO TOAVMVLLO €VOG TTivaka A gival Eva moAvdvouo Babpov n
p(A)=(=D"[A" +b A" +---+bA+b,]
omoOTE £XEL N GTO GUVOAO TPAYLOTIKEG Ko UyadtkeS pilec, omoTe Kol O10TIUES 72 GTO GUVOAO TPAYLLOTIKEC )
LLYOOIKEG 1O10TLUES,

H molhamdotta kabe pilog Tov YopoaKTnploTikoh TOAV®VOUOL OVORALeTol aAYEPPIKY] TOALATTAOTNTA TNG
avTiGTOYYMNG 1010 TIUNG.

‘Eotm A 1diotiun tov nxn mivaka 4 Kot £6T®

E,={v: Av=Av}
To cvvoro owtd eivar évag vdywpdc tov C' (o ydpog pe to Srtavdopoto pe pryadikd ototyeio, Kot KaAsiton
1010 MPOg TOL TIVaKO A TOV OVTIGTOLXEL OTNV O10TIUN A.

H &idotaon dimE; tov doy®pov piog WO10TNG KOAEITOL YE@UETPIKY] TOALATAGTTO TNG WOIOTIUNG KO
1600t PE TNV Undevikotnta Tov wivako A-A . H yeopetpikn molamhdmra ivor pikpotepn 1 ion omd v
aAyeBpikn TOAAATAOTTO TNG WOLOTIUNG.

"Eotw A4 évag nxn mivakog e TPOyUOTIKG OTOTXELD, TOTE IKOVOTOIEL TO YOPUKTNPICTIKO TOL TOAVMDOVULLO:
p(A)=(-1)"[A"+b_ A" +--+bA+b,I]=0
A6 ot 10 Bsdpnua 6tov by #0,6nhadn to 0 undév dev givar Wrotyn Tov mivaka ordte Kot det(A) #0,

TOTE 0 QPOV O TIVOKOG AVTIGTPEPETAL, LTOPOVLLE VO, BPOVLE TOV AVTIGTPOPO TOL A

(-1)'[A"+b, A"+ +bA+b =0 bl=-4"-b, A" - —bhAc
A—l :i(_A”*I —b,HAnJ _"‘_bzA—bll)
b,

Y10 emOuevo mopdaderypo, 0o Ppodue TIGC WOOTWHEG TIVOKO. Kol TO ovTioTowyo 1dtodtovocpote. O
TOTOMOGOLUE TV 1YV Tov Bempnuatog Cayley-Hamilton kot 6o Bpodue tov avtioTpo@o Tov Tivakao e
y¥p1on tov Bewpruotoc Cayley-Hamilton.

Opilovue tTov wivoka

>> clear all

>>format long

>> A=[11 -2; -1 2 1; 0 1 -1]

H ovvéptmon poly( ) 6tav epapudletor ce mivako ETGTPEPEL TOVG GLVTEAEGTEG TOL YUPOKTNPLOTIKOD
TOAV®VOLOV TOL Tivaka. Tig pileg Tov umopovpe va T fpovpe L TNV EVTOAN roots( ).

>> p=poly (a) PA) = =222+ A-2=(A-D)(A-2)(A+])

>> roots (p)

210 1010 ovuméEpacpa EOAVOLLE LE TN YPT|OT TOL OPLGLLOV.
>> syms X
>> pp=Expand (det (x*eye(3) -3))

>> solve (pp)
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Qo1000, kot 1 evioln eig( ) vrodoyilel anevbeiog Tig 110TIHES.
>> eig(a)

Mmnopovpe pe v 0o vioAn, pe ) obvtaén mov akolovbel, vo AapPdvovue m¢ oTRAES €vOg mivaKo To
1310010VOGLLOLTOL TTOV OVTIGTOLYOVV GTIG IOIOTLUES KOt EVaY S10yMVIO TIVOKO [LE SLOYDVIO GTOLYEI TIC OVTIGTOLYEC
1O10TIUEG.

>> [idio,d]l=eig(A)
Emiong evkora pmopovue va motomromaoovpe 0Tt 1oyvet to Bedpnuo Cayley-Hamilton.
>> A"3-2*A"2-A+2*%eye (3)

: _ 1 ,
Me Béon 1o Bedpnuo Cayley-Hamilton A" = 3 A+ A+ El . K&t mov pmopovpe vo 10 moTomomcovpe e
™ xpNon g inv().
>> AINV=-1/2 *A"2+A+1/2 * eye(3)

>> inv(A)
Awyovoroinon mivaka 6to MATLAB.

‘Evag nxn mivakog 4 KoAgitor S10y@vomomolpog v vdpyet dtoydviog nxn mivaxkag D Opotog pe tov A.
AnAodn VITapYEL AVTIOTPEYILOG nXn TTivakag P doTe

D=P'4P.
"Evog nxn mivaxog A ivol S10y®VOTomGIog €AV Kol LLOVO €AV EXEL 1 YPUUUIKA aveEApTNnTo. 1010010VOC LLATO.
AnAadn €ivar 10 yMVOTOOLNOG GV KoL HOVO EGV 1] YEMUETPIKY] TOALATAGTTO TNG KAOE 1010TINNG Eival
ion pe ™V alyefpuci] morhamhoTnTd TG,

Eav A, 4,,..., A, 0L n 1810TIHEG KL V), Vs, ..., V, TO AVTIOTOLYO YPOUUIKE oveEdptnto iodtavicpata ToTe:

(4, 0 . . . 0
0 4, . . . 0
0
D=
0 4, 0
0 0 0 2

Kot 0 mivakog P éxel og othes ta avtiotoya wodtavoopota P =[v,,v,,...,v, Jko woyvet D=F ‘AP.
Egpocov woydet D=P AP oybet kar A=PDP" ondte kot

A* = (PDP’I)k = PDP"'PDP"'---PDP" = PD" P

K (QOpEg

>t ovvéyeto Ba eEgtdioovue €dv daymvomotovvTat ot akOAovOot Tivakeg:

4 4 0 0
1 -3 3 A 21 0
i) A=|3 -5 3|i)B= S ii)c={0 1 -1
6 —6 4 0 2 4

2 4 2 -1

1) Opilovpue tov mivaka Kot vroloyilovpe TiG WOTIHES Kot ToL S10100t0vOGHaT e TNV eig( ).
>> clear all;A=[ 1 -3 3; 3 -5 3; 6 -6 4]
>> [p,d]l=eig(A)

E@ocov o mivakag £xel TPELS S10POPETIKES IO10TIUES GVUTEPAIVOVLLE OTL O TIVOKOG O100yMVOTOLELTOL.
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Ot mivoxeg mov pag diver n eig( ) iavomolody T oyéon g doywvomoinong P '"AP=D.
>> inv(p) *A*p

Agv mpénel va Egyvape 6tL M eig( ) vmohoyilel TPOGEYYIOTIKA TIC WOIOTIUEG Kol TO 1010010VOCUATO. XE OVTO
OPEIAOVTOL KOl OL TTOAD LKPEG OMOKAIGELS ad T avapevoueva, e Pdon m Bewpia, amoteléouara.

1)
>> B=[3 -4 0 0; 4 -500; 02 3 -2; -2 4 2 -1]
>> [p,d]l=eig(B)

[Mopatnpovue 6Tt mivokag €xel 600 SLOKEKPIUEVES 1O10TIEG e aAyePpikn moAlamAdtta 2. ITlapoatmpovue
evKolo OTL o€ KAOe 1ot avtioToyel £va 1iodtdvououa. (Uumopei va, epeavifovtor 600 6Tov Tivaka p oA
avTa gival ite 1010 1 avaroya). Anradn Kabe 1310t €xel YEOUETPIKTY TOAATAOTNTA 1 SLOQOPETIKY Ao TNV
aAYEBPIKN TNG CLVETMOC O TIVOKOC OEV dL0Y®VOTOLELTAL.

1ii)

> C=[210; 01 -1; 0 2 4]
>> [p,dl=eig(C)

>> format long

>> p

[Mopatnpovue 0tL wivakag £xel 600 SUKEKPIUEVES IOOTIUES 1 oL LE OAYEPPIKT TOAAOTAOTNTO. 2 KoL 1] GAAN e
alyeBpicn moramAdmra 1. Tlapatnpodue edkora 6Tl g KGOE 1W10TIUN AvTIGTOLXEL £Val 1010d1dvVLGHa (UTTOpET
va gpeavifovtatl 600 6Tov TvaKo p Yo TV pio omd avtég oAAG ovTd sivon gite 10100 1) avaioya). Anioadn n pio
WO0TIUN €YEL YEOUETPIKN TOAAOTAOTNTO. 1 O10QopeTikny omd TV OAYEPPIKN TNG CLVETMOC O TIVOKOAS OEV
dlrymvoroteitol.
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Awopikéc ECiomoeig

Opopot:
Mia ouvi|Ong swpopiki) eicmon (0.€.) sivor pio e&icwon oty omoila ekTOG Omd TNV AyvmGTN GLVAPTNON
y=y(x) gpeavilovtal Kot Tapdywyot tng. AnAadn 1 YEVIKT LOpON ag dlapopikng eEicmong etvat:

Fx,y,y ’,y”,...,y("))ZO
n

F xyﬂ d’y ay =0
R 7

Q¢ t4&n g d.6. Aépe Vv avotepn mopdywyo mov eppaviletoar oty e€icoon. Mia dwapopikn eicmon
ovopaletor yPOppKY Qv UTOpEl va Ypopel 6T LopON:

n n—1
Y, (0L ka0 L g (x)y = F0)

dx"! dx

Eav wyder F(x)=0 n ypoppikny d.€. ovopdleTol OMOYEVIS, OLLPOPETIKA OVOUALETOL U1 OMOYEVAS. TNV
TEPIMTOON OV TA Ap(X),01(X), ...,0n(x) €lvar apBpol (Kot Oyl cLVOPTNCELS TOL X) TOTE Aéue OTL elvan pia
YPOLLUKTY O.€. UE OTAOEPOVG CUVTEAECTEG,.

a,(x)

n

d
d.

Hopadsiypora:

[Mpd g TéENC YpopUKY He oTaOEPOVS GUVTEAEGTES OLLOYEVIG :

dy A ' '

——=5yny'=5Sy=y'=5y=0

dx
[Mpd g TéENC Ypapuky pe un otafepodc GUVTELEGTEG OLLOYEVNG -

d ,

& _ Sxyy'=5xy < y'-5xy=0

dx
[Mpd ™G TéENG YPOUIKY HE 6TAOEPOVS GUVTEAEGTEC U] OLLOYEVNG :

d . . ) .
3d—y—s1n(x) =01 3y'-sin(x) =0 < 3y'=sin(x)
x

IMpdTNG TAENC UN YPOUULIKY 3% —sin(y) =01 3y'—sin(y) =0 Ady® tovsin(y) .
X

Tpitng taEng Un YpapptKeS:

3.\?2 2.\
(QJ +(QJ _Q:ev‘ n (y(3’)2+(y")3—y'=ex ,

dx’ dx’? dx

&y dydy

dx’  dx* dx
Ovopdlovpe g Avon i OLOKAMPONE. NG J3.€. TN GLVAPTNOT Y=Y(X) OTAV QLT Kot Ol Tapdywyol g (Tov
EVVOELTAL OTL VTTAPYOLV) TKOVOTOLOVVY TNV e&icmon TG O.€..

=sin(x)f y* + 3"y =sin(x)

85



Hopdocrypa:

AgiETe 0T Y10 0TOLEGONTOTE TINES TOV TapapéTpov C;, C; 1 cuvaptnon
y=C,cosx+C,sinx amoterel AOGT TNG O.€.

dzy A n
e +y=0My"+y=0

dzy

2

. d .
y=C cosx+C, smx:>—y=—C1 sinx +C, cos x =

dx dx

=—C, cosx—C,sinx

2

x{ +y=(C cosx+C,sinx)+(—C,cosx—C,sinx)=0

Ddavepd
Mmopei va. derybei 6tL 0 Topamdve TOTOG divel OAeC TIC TOAVEG ADGELC TNG GVYKEKPIUEVNG O.E..
HMopdocrypa:

Efetdote cav N y(x)=2e"" —5¢" amotelei Mo g d.€. pe TOmO
n

d’y . dy
——-T7—+12y=01y"-7y+12y=0
i x Y ny-1y Y
2
"Eyxovpe y(x)=2e" —5¢™ :Q =6e™* —25¢e™" :>d—); =18¢™ —125¢>"
dx dx
Omnote
2
d f+—7@+12y=18e3x —125¢* = 7(6e™ —25¢™ ) +12(2e —5¢™ ) =
dx dx

=(18-42+24)e™ +(-125+175-60)e™* =0e™* —10e>* # 0
Apa 1 cLYKEKPIUEVT Y(X) OV amOTEAEL AVOT) TG O.€..

Mia Aon 1 omoia diver Odeg Tig Avoelg piag 8.6 ovopdletar yevikn Avon 1 Yeviké olokipopa g d.€.. To
va Aoovpe pia d.€. onuaivetl To va fpovpe T yevikn g Avomn. H yevikn Aon piog 6.€. Tdéng n avopévetot vo
mePEYEL n moPAUETPOVG (awbaipeteg otabepés), OTMG 6TO TPMOTO TOPASELYLA LOC 1| AVOT TG OEVTEPUC TAENC
d.€. €xel dvo mapapétpovg, o Cr, Co,

Mio AD6M TOL TPOKVITEL EAV GTI YEVIKN AVGT] SMCOVUE GUYKEKPLUEVES TIUES GE OAEC TIG TOPAUETPOVG TOV
TEPLEYEL, TOTE OVOUALETOL PEPUKT ADOT 1] OAOKANPOTIKN KOUTOAN TNG O.€..

Mia Adon d.€. 1 omoia dev mepLEyel TapapéTpovg (awbaipetec 6Tabepéc) Kat 1 omoia dev TPOKVLTTEL O KATOoLo
YEVIKT Ao (SivovTog TIHEG OTIC TAPAUETPOVS) ovopdleTal 11alovea Avo).

Mo vo emlé€ovpie TIg TIHES TV TAPAUETP®VY KoL Vo, Bpodue pio peptkn Ao amd pio YeVIKY|, 0o TpEmEL Vo oG
dobovv aveEdpmreg petald Tovg cuvOnKec mov Oa tkavomotel 1) LePIKn AHON.

Ed&v o1 cuvOnkeg mov pog divovtar £xovv TNV HOpeN apYIK®OV cuvONK®V dnrodn y(a)=PFoy (@)= f1, ¥ (o)==
B V™= B, yio koBopiopévn TR X=a , TOTE TO TPOPANLLO EDPECTC TG HEPIKAS ADomg ovopdletal Tpopinua
OPYLKAV TIHOV.

Edv o1 cuvOnkeg mov pag divovtor £(ouv TNV LOPPT] GUVOPLEKAV GOVONKAV dnhadn Yo pog SevTépag TaENG
eiomon yio mopaderypo OELovpe n Ao va ikavorolel Tig y(a)=PFy kar y (b)= f;, o€ éva ddotua [a,b] totE
70 TPOPAN O EVPESNC TNG HEPIKNG AVONG OvoUAleTal TPOPANIG GUVOPLIKDV TIUADV.

Yrdpyovv Oswpnpata mov kabopilovv moTe vIAPYEL 1) YEVIKT ADON oG O.€. aALd 1 bapén Avomng dev Oa pog
OO OANGCEL.

Mo vo kotovonoovue TL glval YEVIKN Kot TU HEPIK) ADON ag dovpe 10 akOAovbo amld mapadetypa: Eival
pavepo 0tL 1 Suapopikn e€icwon y'=2x &yel yevikh Aoon v Y(x) = X +c, S10TL edv TV TOPAYOYIGOLHE
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KOl TNV OVIIKOTAGTHoOVUE otV dwpopikn e€icwon v woavomolel. H yeviky ovty Avon sivor pia
LLOVOTTOPOULETPIKT] OIKOYEVELDL ADGE®MV dNAOT|, TTEPLEXEL Uid TAPAUETPO KATL TTOL OVOUEVOUE ULOG 1) SLOPOPIKT
eiomon eivar TpO™C TAENG. Elval e0kolo vo 6YESIAC0VIE QDTN TV OIKOYEVELD ADGEMV ULAG Kol ATOTEAEITOL
oo omAEG Tapaforég o omoieg petatomiloviat avaAoyo LE TV T TG TOPUUETPOV C .

y=x"+2

Y A
y=x

0 >
y=x"-3

KoBepio amd avtéc i moapaforéc amoteloby pepikn A0on e dapoptkng e£lomong oL 0moieg KavomoloHV
éva TpoPfnua apykov tiudv. H apyikn covOnkn kabopilel v Tiun tov ¢, TOTE Kol 7Ol 0o TIG UEPIKEG
Aoelg Mvel to cuykekpévo mpoPinua. o mopddetypo eav n apyikn pog covOnikn sivan n y(0) =2 tote M
nopaforn y(x)= x” +2 amotehel ™ (nepkn) Avomn TG Sopopikng eEIGMONG TOL IKAVOTOLEL TO GUYKEKPIUEVO
TPOPANUA apyikdv Ty y'=2x, y(0)=2.

Avon Swopikov egicmoemv 610 MATLAB

H Mon dwgopikdv e£lod@oemv Kot cuGTNUATOV dlapopik®dy eEilchoemyv 6to MATLAB pmopel va yivel
YPNOOTOIOVTOS TIC ovuPoiikég dvvatdmmreg tov MATLAB kot ™ ocvvdpmmon cvpfoikod (axpifodc)
VIOAOYIGHOV AVcemv dsolve( ).

H yevua popoen g ovvtaén g sivar n akolovon:
dsolve('eql,eq2,..., 'condl,cond2,...", 'v')
OOV :

e 'V givor to ovpPoro g aveEaptntng MHeTAPANTAG ®G TTPOg TV omoia mapaywyilovior ot didpopeg
mocottec. Otav dev avagépetal oty KAion 10 cOuPoro to svuPoro ™G aveEaptnTng HETAPANTAG,
Oewpeitar og ave&aptntn petafAntm To ¢.

d
o To mopaderypo €av égovue v e&icwon d—y=2x n »y'=2x (mv onola &idope Alyo
x

TopUTAve) 1 aveEapmn mocomta sivan n 'x' , e€aptnuévn to y(x) Ko Aven g b.€. givar
™G popeng ¥(x) =x* +2.

o Qotoc0 pmopei va Bewpnoovue kor ) dSapopikn e€icmon x'=2—xo6mov N aveEaptnn
nocoémta va givar to 't', gapmuévn to x(f) kor M Avon g 6.6 glvar ™G HOPONG
x(1)=Ce" +2.

e ‘'eql,eq2,.." eivan o1 dapopikéc e&lomaoelc mov embvpodue va Abcovpue. H popen pe tv omoia
EIOAYOVUE €LVl M HOPOT 1GOTNTOC OOV 1 TPOTN ToPAywyos cvpPoriletan pe D, n dedtepn pue D2
K.0.K. akoAovBodpuevn and 1o cOuPoro wg g e€optnuévng netafAntge mwov topaymyiletal.
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o Twmv y'=2x ne&&iowon ypaepetor 'Dy=2%x".
o Twmv x'=2—-x n ekiowon yphopetar 'Dx=2-x'
e 'condl,cond2,..." eivar o1 apylkéC GLVONKES TTOV 1GYVLOLY OTAV dEV BELOVLIE TN YEVIKN Ao OAAG kAol
LEPIKN AVoT TG d1apOoptkng e&lomwaonc.

Xpnowonowwvtag ™ ovvaptnon dsolve( ) 0o vmoloyicovpe T yevikn Avon e oapoptkng e&icmong
x'=2-x.

>> clear all

>> syms x t

>> s=dsolve('Dx=2-x', 't')

Edqv topa Oswprioovpe to mpopfinua apyikov twov y'=2x, y(0) =2 kot BAovpe vo oxedldcovpe Kot v
OLYKEKPIUEVT LEPIKT ADOT TANKTPOAOYOVLLE:

>> clear all

>> syms X Y
>> sl=dsolve ('Dy=2*x', 'y(0)=2 ', 'x'")
>> ezplot(sl)

Emiong pmopovpe vo AOGOLLLE KOt GLGTHLLOTO S10POPIK®Y EEICMGEMV, OTMS TO akOA0VOO:
x'=y
y'=x

‘Omnov 1 Abon meptypdpeTon ®g GLVAPTNOT TOV t.

>> clear all

>> syms x Yy t

>> d=dsolve('Dx=y,Dy=x"')
>> solx=d.x

>> soly=4d.y

AxorovBwg Advoue Eva TpOPANUA SEVTEPAS TAENG e GLVOPLUKES GLVONKEG:

y'==y+t, y(0)=Ly(1)=2

>> clear all

>> syms y t
>> d=dsolve ('D2y=-y+t', 'y(0)=1, y(1)=2', 't"')
>> ezplot(d)

Etvar gvkoro aviikabiotovtag T Avom mov PprKape 6Tov TOTO TG SLopopikng eEIGMONG Vo, SIUMIGTOCOVLLE
OTL TNV KAVOTOLEL:

>> diff(d,2)+d-t

Kot téhog Avoope Eva TpofAnua devtépag TaENG e apyLkEG CLVONKEG:
y'=-y+t, y(0)=Ly(0)=2

>> clear all

>> syms y t
>> d=dsolve('D2y=-y+t', 'y(0)=1, Dy(0)=2"', 't")

Eivar ebkodlo mdAl ovtikabiotdvioc ™ Ao mov PpNKope oTOV TOTO NG OPOPIKNG e&lcmong va
JOMGTMOGOVE OTL TNV IKOVOTOLEL:

>> diff(d,2)+d-t

[Mopatnpniote 6tL Ta. dVO TEAELTAIN TPOPAATA (£VO APYIKOV TILMOV KOl £VO GUVOPLOKOV TILOV UE TNV 1010
dLopopikn eElomaon) £xoVV S1APOPETIKES AVGELG.
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To MATLAB 0dev pmopet va. Aoel avaAvTikd OAeg TG dapopikés e&lomaelc. Eav to mepifdiiov amotoyst
OTNV €VPECT] AVOALTIKNG ADONG EMOTPEPEL KEVI] ADON KOl KATGAANAO UAVOUO TPOEWOOTOINoNG N TNV TLO
KOTAAANAN OAOKANPOTIKY 1 GAAN popeny ™ Abonc. T tétoiec dapopikéc e€lomoelg Oo mpémer va
eMINTAGOLLE TNV TPOGEYYLOTIKT] ADGT TOVC.

AprOpntikn (Ipooeyyiotikn) Aven Mpofinuatev Appkdv Tipodv 1" 1aéng

‘Eoto éva kokhoua 1o onoio amotedeitor omd pio wnyn nAektpepyetikng dvvaung £ (Volt), n onoio umopet va
etvar otabepn 1 va e€aptdtar and to Ypovo onradn E=E(t), tmvio avtenaywyng [ (Herny), opikn ovtiotaon R
(Ohm) ka1 d1axomTn 4, cuvdedepéva e oelpd.

T ypovikn otyun =0 o dokong eivar KAEIOTOG KAgivel Kot {NTElTol Vo TPOGOIOPIoTEL 1) T TOV PEVUATOG
i=i(t) mov apyilel va dappéel oto kKoKAmua. Eeapuodlovpe tov mpmto vouo tov Kirchhoff o omoiog pog Aéet

di
OtL M NAekTpeYEPTIKN duvoun 16oQopilel KABE YPOVIKA GTLYUN TV TTOOT TAoTS 6To TTnvio / E KOl TNV TTMOOT)

Taong otV avtiotoon iR, dnAadn:
di di R. E

E-iR-1Z2=0cZ=_Zi4 2,
dt a1

Edv Bsmpnoovpe 611 xpovucn ottyun t=0 woyvet i(0)=C avt sétccocn omorska pio Sapopikn e&icmon
TIOV UTOPEL VOL YPOPEL (G E_ Fltt) = at(t) + a(t) omov a= —= Kou alt) ==

211 yevikn uop(pn, avtn givon pia dtopopikn eElcmon TpOT™G ta&ng UN OHOYEVIG HE 0TOBEPOVG GUVTEAECTES
™G HOPONG E_ at(t) = a(t) pe L(0) = € . Eivar Snhadn éva mpoPANUe apyikdv TGOV TpOTNG TAENG e
otafepovg dpovc.

Egappoopévo Hapadsrypa 1:

Mo mopaderypa eav to kokAoupa RL amotedeiton amd pio mnyq niektpepyetikng dvvaung E=4cos(2t) Volt

otabepn Tvio avtenoywyne [=2 Herny, opkn avtictaon R=8 Ohm xot d10KO6mt 4 Kol Tr YPOVIKY GTIyUn
t=0 1oy0et i(0)=2.

To TpoPANLHa TOL £YOVUE VOL AVGOLLE ELVOL TNG LOPPNG:
=—4i(t)+2cos(2t), i(0)=2

®o pmopovoape vo AVGovpe avtd 1o TPOPANUE pe didpopovg Tpoémovg (.. T HEOOOO UETUCYNUATIGUOD
Laplace 1 dAAec avoAvTikovg TpOmOVG AVonG oto yopti) kot 0o katoAnyope o€ pio «ovoaALTIKIY AVoM
(ovveyme) g popeng () =... n omoia wkavorotel v e&icwon KoL TV apyikn GuvOnHK.

Y10 MATLAB umopobpue va Abcovpe 1o mpofinue tpoceyyiotikd (1 apduntikd omog Aéue). H pébodoc
ode45 mov Ba {nricovpe va popprocel To mePPAAiov B emoTPEWPEL Eva O1GVUOHO PE GTOLYELD TIPES TTOV
npoceYYilovv TN ADO| 6€ OLAPOPES YPOVIKES GTIYUES KL £V SLAVOGHA PE TIS YPOVIKES avTEG oTiypéc. To
Buo. Tov ypoévov oto omoio vworoyilel T Avom dev givar otabepd. To GUYKEKPIUEVO TPOYPOLLLO TOIPVEL
TUKVOTEPT N OPOLOTEPT] SLOUEPLOT) TOV YPOVOL OVOAOYA LLE TN LOPPT TOL EXEL TO TPOPAN L.
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I'o vo Aoovpe «aptOuntika» to moporave tpofinua yio 0<¢ <15 npdto npénel mpdTo. va 0 Ypayete ot
. &y ,
nopefi === £(t, 37} Snhadi:
dy
% =—4y(t)+2cos(2t), y(0)=2
t

I Adyovg cOpPacnc €36 avti Tov i(f) ypnoporolovue o mo cuvnOepévo Y(2) . ZTov evepyd QAKELD LG
(mpémer va £xeTe £va, KAVTE TOV EVEPYO SLOPOPETIKA ONULOVPYEISTE £va VEOD EYOVLLE JEL TMG) SNULOVPYOVLE CE

éva m-opyeio pe ovoua myfuncl.m tnv function mov d&xeTon ¢ €icodo Ta £, () KOl EMOTPEPEL TNV TN

—4y(t)+2cos(2t)

7oV amoTeEAel TV TaApdywyo tov ¥ () .

function ydot = myfuncl(t,y)

% myfuncl

ydot = -4*y+2*cos(2*t);

211 cvvEyelo dNpLovpYEicTE apyeio eviolmv script pe ovopa solveodel.m pe mepieyopeva:

% Lynei th diaforikh
clear all;

clf;

tspan=[0,15]; }
y0=1[2];

[t,y]=0de45 ('myfuncl', tspan,y0);

plot(t,y,’'r.’)

Apykomoinom Tov TpoPANpaTog

[poceyyiotikn Avon tovp mpoPAnpatos. Emetpépet
o€ £€va SIAVUGLLOL Y TTPOGEYYLoT TNG AVONG o€ pia
Swopépion t Tov ypdvou tspan.

xlabel('t") [paenua TG TpooeyyloTikng Aong pe KOKKIVEG TEAEie.
ylabel('i(t) ")

grid on , . ,
hold Ebpeon kot ypdonpo thg axptBoig

syms tt vyy

AoonNG (LTAE Ypopu) Me TG
SLHPOALKEG dSLVATOTNTEG TOV

sl=dsolve ('Dyy=-4*yy+2*cos(2*tt) ', 'yy(0)=2", 'tt") MATLAB. TTpocé&te Ty oMoy

ezplot(sl, [0,10])

maxerror=max (abs (y-subs(sl, t)))

petafAntav oe tt Kot yy Hiog Kot
TOPATAV® YPNCYLOTOLOVUE TIG LY.

Y TTOAOYIGLOG TG HEYIGTNG TUAG TOL OTOAVTOV GOAALOTOC.

Me v mpot evtol (METE TO GYOAO Kot Tov KOOOPIGHO TIH®OV UETARANTOV Kot Topabdpov YpapiKoOV)
opiCovpe &va S14vuGLo, TO tspan, LLE TO AKPO TOL OLOGTHUATOS GTO 0010 Ho TAPOVE TPOGEYYIGELS TG ADONC
Kol UE TN 0e0TEPN TV OPYIKN GLVONKM. TN cuvéxelo Kahodpe ™ uébodo mov Bo Avcel to TPOPANUO e
opiopato to Gvopa tov function mov emotpéper TV Tapdywyo Fit.¥), To Stdotnua g AVong Kot TV apyIKn
Tiun. H pébodog mov emdéyovue €d® eivar 1 ode45, mov givol KOTOAANAN Y10, YEVIKOD TOTOV OOPOPIKES
eflomoelg, OAAA vIapyovv Kot GAAEC Slnbéciueg mov umopel vo. €mAEYobLV ovOAoyo pE TN @VUON TOV
TPOPANLATOC. TN GLVEXEL GYEOIALOVILE TN TPOGEYYIOTIKT AVGN GTa. GUELD TNG SUUEPIONC TOV SLUGTILLOTOC
Aong tspan. Xtn GLVEXELD, KOl Yio AOYOLUG GUYKPLONG QPOV TO GUYKEKPLUEVO TPOPANLA Elvol OYETIKA OTAO
Kot Avetar cvupuPorikd, vroioyilovpe v akpipy Avon kot ™ oyeddlovpe oto 610 ypaonua. E@edoov
yvopiloope ™ AVON UTOPOOUE VO LITOAOYICOUUE TNV HEYIOTN T TOL OTOAVTOV GOAALOTOS TNG
TPOGEYYIOTIKNG AVO™MG 6Ta onpeio Tov mTpooeyyiotnke 1 Avor. ['a vo ekTeAesTOVV OAN AVTA YPAPOLLLE:

>> solveodel

270 YPAPNLO TOV TOUPVOVUE OO TNV EKTELECT] TOV SCript UTOPOVUE VAL SOVUE TNV TPOGEYYIoN TS AVOTG OTA
onueio ¢ dapépiong (KOKKIVEG TeAEiEG) TOV dlOGTAOTOG ADong Tov eméAdele 1 HéEB0d0G TOL VAOTOLEL M
ode45 aAld kol v akpiPpn Avon (umAe ypouun). AALoD ta onueio avTd givol o TUKVAE VO GALOV TLO
apotd aviAoyo e TN HOPET TG AVoNG. X100 Tapabvpo eVIOA®V eU@avileTol TO PHEYIGTO ATOALTO GOAALN
maxerror =5.3104e-004.
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Inpeioon:

®o pumopovoape vo unv siyope dnuovpynocetl Eexwpiotd function 1o omoio va vAomolovce to de€l HEPOC NG
dtopopikng e&locmwong, aAAd vo To opicovpe péoa 6To script pe v inline OT®C OIVETOL GTOV KMOKO TOV
aK0AOVOEL, Kat gival S10QOPETIKOC LOVO 0 6VO EVIOAEC:

% Lynei th diaforikh
clear all;

clf;

tspan=1[0,15];
y0=[2];

myfunc=inline (vectorize('-4*y+2*cos(2*t) .*(t>=0)"'));
[t,y] =ode45 (myfunc, tspan,y0) ;

plot(t,y,'r.")

xlabel('t!")

ylabel ('i(t) ")

grid on

hold

syms tt vyy

sl=dsolve ('Dyy=-4*yy+2*cos(2*tt) ', 'yy(0)=2 ', 'tt'")
ezplot(sl, [0,10])

ApOpunTikn enidvon dwo@opwkiis eEiomong 20¢ TEng

‘Eotm éva kokAopo To 0oio aroteleitol amd pio Tyn nAektpepyetikng suvaung £ (Volt), n onola pmopel va
etvar otabepn M va e€aptdrtar amd 1o ypovo dnradn E=E(t), mokveot) yopntikomtog C (Farad), tnvio
avtenaymyng [ (Herny), ok avtictaon R (Ohm) kot dakontn 4, cuvdedepéva. o€ oelpd.

A
C
] o
= C
—iR —/ ﬂ
AAA A dt
R /
Epapuolovpe tov mpoto vopo tov Kirchhoff o omolog pog divet
E—l'Q—lﬂ—R‘l‘:0:>£+LQ+£'Z':£,
C dt dt IC / /
. 2
Amo i = d—Q = ﬂ = d ZQ KOTOAYOUUE TNV SL0popIkT e&lowon:
dt dt dt
2
d ZQ + i Q + E . d_Q = £
dto IC [ dt 1

Avm givar pia drapopikn e&icmon g popeng ¥ "(¢) +ay'(¢) +by(t) = e(t) , omov y(¢) = O(1),

1 R E
a= ek b= n Ko e(t) = T Otov 10 cuvdvacovpe pe d0o apycés Tipég PO = G, F (0]} = C; to1e
yiveton Eva TpOPANLO APYIKOV TIL®V SEVTEPOC TAENG LE oTafEPOVS OPOLC.
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Egappoopévo Mapadsrypa 2:

INo mapdaderypo edv to koKAopo RLC  amoteheiton omd pio mnyn nAeKTpepyeTikng dvvaung E=6cos(t) Volt
otabepn, Tokvo™ yopntikoémrag C=0.125 Farad, tmvio avtenaymyng [=2 Herny, opkn avtioctoon R=10
Ohm kot Swoaxomm 4. ‘Eoto om () = 2,3 (0) = =5, 161 1 Srapopikn eéicmon mov £xovpe Vo MOGOVLE
glvo

dZZQ +5 Y +40(t)=3cos(t), Q(0)=2,0(0)=-5
dt dt

N 16odvvapa

O _ 590 _40()+3c0s(0),  0(0)=2,0(0) =5
dr dr

d
Qewpdvtag ©g ), (H)=0(@F) ™ Adon g d.6. KoL ©G yz(t)zf ™mv mopdymyd ™G, YPOQPOLUE TNV

TOPOTAV® £EICMGN GTN LOPPT EVOG GLGTILLATOC SVO S10POPIK®Y EEICHDGEMY TPOTNG TAENG:

dy,
dt | _ (1) ) B
28 _{_Syz(f)—4yl(t)+3c0s(t)}’ 7(0)=2,7,(0)=-5
dt

KOLL GTI] GUVEYELX TNV ADVOLLLE TTPOCEYYIGTIKA («aptOUNTIKA») OTMG KAVOLE KOl GTO TPONYOVLEVO TOPAIELYLOL.

I"o va Aoovpe «aptfuntikd» 1o mapamdve tpofinue oto didotuo 0 <7 <20 dnuovpyovus o€ £va m-
apyeio pe ovopo myfunc2.m v mapaxkdto function n owoio vAomotel To de&i uEPog g d.€.:

function ydot = myfunc2(t,y)

% myfunc2

ydot (1,1) v(2);

ydot (2,1) = -5*y(2)-4*y(1l)+3*cos(t);

[Mopatnpovue 6t 1 ££060¢ TG GLVAPTNONG, TO dtdvocpa ydot, givatl éva dtdvocpa oTiAn pe 6vo ototyeio.

21 cuvéyela Oo TPEMEL Vo, SNUOVPYNGOLLLE Kol Vo EKTEAECOVUE EVa apyYEl0 EVTOAMDV script, To omoio Oa
ovoudoovpe solveode2.m yio To TopASEYLA LG, |LE TEPLEYOUEVAL:

% Lynei th diaforikh 2as taxis
clear all;

clf;
tspan=[0,20];
y0= [2] '5] 7

[t,y]=0de45 ('myfunc2', tspan,y0) ;
plot(t,y(:,1), '.")
xlabel('t")
ylabel('Q(t) ')
grid on
To didvooua g Avong y(t) Tov emOTPEPETAL £XEL OVO GTNAEG. LTIV TPMOTN EMOTPEPETUL 1| TPOGEYYIOT TNG
AOoNG TOL TPOPANUATOS Kol 6T SEVTEPT 1] TPOGEYYLON TNE TAPAYDYOV THG AVGTG.
INa ™ ovykekpipévn dropopikn e&icwon eivat Yvowoto 6Tt 1) Avon g ivor n
1 21

t)=—et4+—g”
Q) =6+
AvT10 givan €0KO0A0 VO TO SLOMIGTMOGOVLE ite ADvovTag TV e€icmon cLUPOAKE gite e TIG AKOAOVOES EVTOLEC
ol omoieg avtikadieTovV T AHGN 6ToV TOHTTO TNG d1APOPIKNG e&iocmonc:

o 15
4t g m
+E4eastﬂ+ 5451”(3), t=0

>> clear all

>> syms t

>> g=1/2*exp(-t)+21/17*exp(-4*t)+9/34*cos(t)+15/34*sin(t)
>> diff(q,t,2)+5*diff (q,t)+4*g-3*cos(t)
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To ako6lovbo script AOVEL TN SLAPOPIKT KO GLYKPIVEL YPOPIKA TIG TIES TNG aKpLohg Avomng (cuveyng Tpaoivn
yYpopu) Kot TG opluntikng (Ue TeEMToEC) 6T0 TPMTO YPAPT Q. ZTO OeVTEPO YPAPNA oYEOIALEL TO ATOAVTO
oQAALa, ONACST] amdAVTN T TG O1POPAS LETOED TG TPOGEYYIONG KOl TNG TIUNG TG AVonG o€ kdbe onueio
g oapépiong. ITAnktporoynote 1o, omobnkedote 10 e 6voua solveode2a.m Kot 6T GUVEYELN EKTEAECTE TO.

% Lynei th diaforikh 2as taxis
clear all;

clf;
tspan=[0,20];
y0= [2] '5] H

[t,y]=0de45 ('myfunc2', tspan,y0);
truesol=1/2*exp(-t) +21/17*exp(-4*t)+9/34*cos (t) +15/34*sin(t) ;
subplot(2,1,1)

plot(t,y(:,1),'."',t, truesol)

xlabel('t"') _——_—__——“_‘i Ipaoenpa Tov amdAVTOL GEAALNTOG TG TPOGEYYIGTIKNG AVONG
ylabel('Q(t) ')

grid on : : : , ,
SubplOt (2 ’ 1 ’ 2 ) /‘ MS’YIGTT] Tiun Tov aTOAVTOL G(pa}\,ua‘cog NG TPOGEYYIOTIKNG
plot (t,abs(y(:,1)-truesol)) ; Moong

xlabel('t"')
ylabel('Q(t) ")
maxerr=max (abs(y(:,1) -truesol))

[Topatnpiote O6TL 01 TEAMTOEG TG oplOUNTIKNG AVong gival Tave ot BempnTikn Ao Kot dgite 6To Tapddvpo
EVTOADV
maxerr =

3.6808e-004
TO UEYLGTO OOAVTO GOAALN TG APOUNTIKAG AVOTNG OTO onpEeiol TG SLOUUEPLONC.

Aoknon o g€doknon:

10 @dxelo c:\temp, 1 G€ OTOLOVONTOTE AALO PAKELO TTOV YPTNOLUOTOLEITE Yo, Vo, amobnkeveTe ToL dedouéva
00G, TOL VTOAOYIOTH GG dNUOLPYNOTE v Pakelo pe Ovopa askode  (6mov petd 1o am akoAovdel o
apOpog untpoov cag). Exel onpiovpynote 6ha ta apysio mov apopodv TNV GUYKEKPLUEVT GOKNOT).
AxorovBmvtag ™ pebodoroyia tov spapuocsuévov mapadeiypotog 1, Aote ue ) Ponbsia too MATLAB

akppadc ko Tpooeyylotikd, yio 0 <¢ <40 , 0 aKOA0VOO TPOPAN L APYIKDV TIUDV:

dy m 2f .
—=—102+—|y(t)+2e " sin(2¢), 0)=0.01
" ( 100)y() e (21), y(0)

Eupoaviote 10 ypdonua g akpipodg Avong Kobmg Kol TV ONUEI®V TNG TPOCEYYIGTIKNG ADONG 68 &va
YPAPNUO Kol VTOAOYIGTE TO UEYIGTO OOAVTO COAALN TNG TPOGEYYICTIKNG AVONG GTO OTUEiol TG SLOUEPIONC
OV EMOTPEPEL T 0de4 5.

To m givan To dVO TEAELTALN YNPio TOL aPLOPOL PUNTPDOL cog dtopepéva e To 100.
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