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Xpnuatodotnon

e To mopov ekTalOEUTIKO UALKO €XeL avarmtuxBOel ota mAaiola
Tou ekmatdeuTikoU £pyou tou dLdaokovta.

* To €pyo «Avolkta Akadnuaika Mobnuoata oto
AplototeAetlo Mavemotipuo Osoocalovikne» €Xel
xpnuatodotnoet povo tnv avadlapopdpwaon Tou
EKTIOULOEUTLIKOU UALKOU.

e To €pyo vloroleital oto nmAaiolo tou Emiyelpnolokou
Mpoypappoatoc «Eknaidevon kot Ata Biou MaBnon» kal
ocuyxpnuotodoteital ano tnv Evpwnaikni Evwon
(EvpwTaliko Kowvwviko Tapeilo) kat oo €Bvikouc TOpouC.

EMIXEIPHZIAKO MPOIPAMMA
*
S0 EKMAIAEYZH KAI AIA BIOY MAGHIH =t EZ[IA
** ** e ’ 4 ’ H npdypappa yia w avdm
* YNOYPTEIO MAIAEIAL & BPHZKEYMATON, MOAITIZMOY & AGAHTIZMOY

Evpwnaikn 'Evwon EIAIKH YNHPEXZIA AIAXEIPIXZHX

Evpwmnaiké Kowvwviké Tapeio

Me tn cuyxpnpatrodotnon tng EAAadag kat tng Evpwnaikric Evwong
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73\ APIZTOTEAEIO ANOIKTA - e
S5 MANEMIZTHMIO AKAAHMAIKA Tp
27  OEIIAAONIKHI MAGHMATA

Ounadomnoinon AVTIKELUEVWV



(Famy) APIRTOTEAEIO ANOIKTA
AN NANEMIZTHMIO AKAAHMAIKA — amy
@ OEYYAAONIKHY MAOHMATA

Ta nopadeiypota KWOLKA IOV XPNOLHUOTIOLOUVTOL GE
KOQTTOLEC OO TLC lKOAoUOEeC Sradavelec pmopouv va
BpeBouv ooV MOpaKATW GUVOEGHO:
http://users.auth.gr/greg/oop.zip



MoKETO

* MNaketo (package).
— Mo opada cuvadpwv KAAGEWV.
* ANAwon MOKETOU.
— Me A&€n kAeldl package otnv kopudn Tou apxeLou.
* M.x. package utilities;
— 2TO cUOTNMA APXELWV AVTLOTOLXEL O PAKeAO.

— lepapyia PaKEAWV AVILOTOLXEL OE OVOUOL TTAKETOU TTOU

ouvdEeL Ta ovopata PakeEAwV pe .

* [1.x. package utilities.devices.printer;

Avtikelpevootpedn G NPoypoUUATIOUOG
Turpa NAnpodopikig




Tt EEuntnpetouv ta Maketa;

* Opyavwon KAACEWV.

— EukoAla eUPECNC CUYKEKPLUEVWV KAAOEWV EVTOC
£VOC HeyaAou AnBouc KAACEWV.

e OploUOC Xwpou ovopatwy (hamespace).
— EntiAvon Bepatwyv cuvwvuplac HeTaél KAACEWV.
* EAeyxoc npocBaonc oe KAAOELC.

— MpooBaon og pla KAAGN LOVO arto KAAOELG TOU
LOlou TTaKETOU, €KTOC Kol av OnAwBel wc public.

Avtikelpevootpedn G NPoypoUUATIOUOG
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Ovoporta MakETtwyv

Xpnotuomolov e e(ouC XAPOKTNPEC.
Ovopa tou project yia evéoetalpko KwoLKa.
— [.x. package eclass;

Xpnon tou dtadiktuakol domain hame tng
gTolpioc/Tou opyaviopoU yLa avoLyto KwoLKa.

— [1.x. package gr.auth.csd.eclass;
MNoketa yA\woooc Java (BLBALoBNkec KAAGEWV).
— Z&eKLWvAve amo java. n javax.

— OLkAaoelg String katl System Ttou €XoupEe NON
XpnotlpornoLnosL Bpiokovtal oto java.lang

Avtikelpevootpedn G NPoypoUUATIOUOG
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Xpnon KAaocswv amno Naketa

* Me to ovopa tou TtakeTov (qualified name).
— .. eclass.Student s = new eclass.Student();

* Me xpnon tn¢ Ae€nc kAewdbl import otnv Kopudn
TOU apyxelov (peta ano package).

— [.x. import eclass.Student;
— M.x. import eclass.*; Aev mepapBavet

KAQOELG UTTOTTOKETWV !

e KAAQoOEeLC pe iOLo ovoua;
— Anatteitat avadopa Pe To OVOUO TOU TIAKETOU.

* To java.lang yivetal import avtopata.

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
Turpa NAnpodopikig




‘EAeyyoc NpooBaonc (1/3)

package pkgl;
class DefaultClass {}
package pkgl;
public class PublicClass {}
package pkgl;
public class ClassUsingDefault {
public static void main(String[] args) {

DefaultClass x = new DefaultClass() ;

Avtikelpevootpedn G NPoypoUUATIOUOG
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‘EAeyyoc NpooBaonc (2/3)

package pkgl;
class DefaultClass {}

package pkgl;
public class PublicClass {}

package pkg2;
import pkgl.*;

public class ClassUsingDefault {
public static void main(String[] args) {

DefaultClass x = new DefaultClass () ;

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
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‘EAeyyoc NpooBaoncg (3/3)

package pkgl;
class DefaultClass {}

package pkgl;
public class PublicClass {}
package pkg2;
import pkgl.¥*;
public class ClassUsingPublic {
public static void main(String[] args) {

PublicClass x = new PublicClass() ;

Avtikelpevootpedn G NPoypoUUATIOUOG
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‘EAeyxoc MpocPaonc o MEAn

 Public.

— MpocBaciuo amno onmolodnNmote KwoLKA.
* Private.

— Mpoofaocipo povo amo HEAN TNC dlac KAaonc.
e Default (ywplc tpomomowntn npooBaonc).

— MNpooBAciuo HOvo oo TO MOKETO TNE KAAoNC Tou.

Avtikelpevootpedn G NPoypoUUATIOUOG
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Avaykn yia Opadec AVIIKELUEVWV

* OLmepLooOTEPEC EDAPUOYVEC artotouV TNV
opyavwon tnc mAnpodopiac o opadec.

— [poUHOTEL TTVETILOTNLOKOU TULALOTOC,
NMPOCWTILKA onMeElwpatapLa, BLBALOONAKN.

* O aplBuoc twv otolxelwv Mou amobnkevovtal
ouvnNOwc petafarAeTal LLE TO XPOVO.
— MNpooBnkn otoleilwv.

— Alaypoadpn otoLxeiwv.

Avtikelpevootpedn G NPoypoUUATIOUOG
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2UAAOYEC TG Java

* YuAhoyn (collection).

— Aopn 6edopevwy mou opadOTMOoLEL OVTIKEIMEVA TNC
1dloc kAaonc (m.x. emadec, BLPALa, pottntec, KTA.).

— Xpnon ywa anobnkevon, avaktnon, SLaxelplon Kal
avtaAAayn €VOC CUVOAOU OVTLKELUEVWV.

* [MAatowo cuAoywv (collection framework).

— Etowueg ouA\oyec kat adyoplBuot yia avalntnon,
Taélvopnon, KTA aveéaptnta oo tn cUAoyn.

— To mAaioLlo BplokeTtal oto NMakeTo java.util
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H KAaon ArraylList

* KAaon ArraylList.

— Alatetaypevn ouAoyn (Alota) otolxelwv: Ta
oTolela €xouv aplOunuevn B€on otn culloyn.

c A r’] Awo n. Fevikéq KAGOELG

(generics)

— ArrayList<Person> students;

— ArrayList<TicketMachine> aMetroStation;

* ApxLKomoinon. Java 7 diamond
. notation
— students = new ArrayList<Person>();

— students = new ArrayList<>();

AVTIKEL LEVOOT pednG MNpoypapHaTIONOG
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Oplopevec MeEBodoL tnC ArraylList

* int size();

— MANBoC avilkelpEVWY otn ocUAAoyN.
* boolean add(E element);

— MpooBetel to element oto teAOC TNC AloTOC.
e E get(int index);

— EmwotpEdel To avikeipevo otn B€on index [0..size).
* Eremove(int index);

— Adarpel To avikeipevo otn B€on index [0..size).

Avtikelpevootpedn G NPoypoUUATIOUOG
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Napadeypa

* Opyodvwon HOUGCLKWV apXELwWV.

— Avvaopkn tpooBnkn/adaipeon LOUCLKWVY
apxeilwv aro tn culdoyn.

— Na pag AgeL to mANBo¢ Twv apxelwv nou
UTTAPXOUV 0TN GUAAOYN.

— Na epdavilet pa Alota pe Ta ovopaTa apxeLwv
TTOU UTTALPXOUV 0Tn oUAAOYN.

Avtikelpevootpedn G NPoypoUUATIOUOG
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H KAdon MusicOrganizer

public class MusicOrganizer {

private ArrayList<String> files;

public MusicOrganizer () {

files = new ArrayList<>();

Avtikelpevootpedn G NPoypoUUATIOUOG
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NpooOnkn kot MAROOC ZToXELWV
public void addFile (String filename) ({

files.add (filename) ;

public int getNumberOfFiles () ({

return files.size();

Avtikelpevootpedn G NPoypoUUATIOUOG
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Awdypoppa Avtiketpéevwy (1/2)

myMusic:
MusicOrganizer . .
files o : ArrayList<String>
N —— =
/ .
: String | r : String
"MorningBlues.mp3" "DontGo.mp3"
S ——— —1
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Awdyporppal AvTiKelpEvwy (2/2)

myMusic:
MusicOrganizer

' | : ArrayList<String>
files 0”"\__» ArrayList<String>

: String + String : String

"MorningBlues.mp3" "DontGo.mp3" "MatchBoxBlues.mp3"

Avtikeluevootpedng MpoypoULOTIONOG
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Epndavion kot Adaipeon ZTOLXELOU

public void listFile(int index) {

if (index >= 0 && index < files.size()) {
String filename = files.get (index)

System.out.println(filename) ;

}

public void removeFile (int index) ({

if (index >= 0 && index < files.size())
files.remove (index) ;
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AplOunon Ztolelwv

myMusic:
MusicOrganizer .

: ArrayList<String>

fil "/—\__,
iles 5 : .

N————
i » )

: String : String : String

"MorningBlues.mp3" "DontGo.mp3" "MatchBoxBlues.mp3"

Avtikelpevootpedig Npoypappatiopds
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AntotéeAeopo Apaipeonc

myMusic:
MusicOrganizer " "
L : ArrayList<String>
i |
files | ~___ :
N——
2 I e
: String : String

"MorningBlues.mp3"

"MatchBoxBlues.mp3"

Avtikeluevootpedng MpoypoULOTIONOG
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H KAaon MusicOrganizerApp

public class MusicOrganizerApp {

public static void main(String[] args) ({
MusicOrganizer m = new MusicOrganizer () ;

m.addFile ("EarlyMorningBlues . mp3") ;
.addFile ("BabyPleaseDontGol .mp3") ;
.addFile ("MatchBoxBlues .mp3") ;
.removeFile (1) ;

.listFile (1) ;

Avtikelpevootpedn G NPoypoUUATIOUOG
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Ac Akouooupe Atyn Mouokn

* Xpnon eéwtepknc BLBAL0BNKNC javazoom.

— WWW.javazoom.net

* BonOntwkn €tolun 6k poc kAaon MusicPlayer.
— [MpoKAOOPLOUEVOC KATOOKEUAOTAC.
— MEg£Boboc startPlaying(String filename).
— Mg£Boboc stop().

* NMpooBnkn nebodwv oto MusicOrganizer.

— startPlayingFile(int index).

— stopPlaying().

Avtikelpevootpedn G NPoypoUUATIOUOG
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http://www.javazoom.net/

H KAdon MusicOrganizer (1/2)

public class MusicOrganizer {
private ArrayList<String> files;
private MusicPlayer player; // <--
public MusicOrganizer () ({
files = new ArrayList<>();
player = new MusicPlayer(); // <--

Avtikelpevootpedn G NPoypoUUATIOUOG
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H KAdon MusicOrganizer (2/2)

public void startPlayingFile(int index) ({
if (index >= 0 && index < files.size()) {
String filename = files.get (index) ;

player.startPlaying(filename) ;

public void stopPlaying() {
player.stop() ;

Avtikelpevootpedn G NPoypoUUATIOUOG
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H KAaon MusicOrganizerApp

public class MusicOrganizerApp {

public static void main(String[] args) ({
MusicOrganizer m = new MusicOrganizer() ;

m.addFile ("EarlyMorningBlues . mp3") ;
m.addFile ("BabyPleaseDontGol .mp3") ;
m.addFile ("MatchBoxBlues .mp3") ;
m

.startPlaying (1) ;

Avtikelpevootpedn G NPoypoUUATIOUOG
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H EvtoAn EmavaAnync for (1/2)

int 1;
for (i=1l; i<=10; i++) {
System.out.println(i);

}
for (int j=1; j<=10; J++) {
System.out.println (j) ;

}
for (;;) |

System.out.println("aévan snoavainiyn");
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H EvtoAn EmavaAnync for (2/2)

int 1;

for (1=0; i<10; ) {
System.out.println(i);
i++;

}

int i, j;

for (1=0, 3jJ=10; i<j; i++, J—--) {
System.out.println("1,j3: " + 1 + "," + 3J);

For.java J
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H EvtoAn EmavaAnync while

int counter = 1;
while (counter < 11) {
System.out.println (counter) ;

counter++;

while (true) {

System.out.println("a&évan enoavainiyn") ;

Avtikelpevootpedn G NPoypoUUATIOUOG
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H EvtoAn EnavaAnync do-while

int counter = 11;

do {
System.out.println (counter) ;
counter++;

} while (counter < 20);

While.java J

Avtikelpevootpedn G NPoypoUUATIOUOG
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Tooec EmavaAnyerc...

* [vwpilete Tov aplOUo twv enovoAnPpewvy;
— for
* Aev yvwpllete Tov aplOuod twv enovoAnPpewv;
— Oa ylvel toulaxlotov pia emavainyn;
* do-while
— Mropetl Kat va pnv yivel kopia emovaindn;

*while

Avtikelpevootpedn G NPoypoUUATIOUOG
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H EvtoAn break

/ *
* MLkpOtepog aképatog¢ petaléyd 100 xat 999
* mou dLaLpeital arkpLPBAC pe 1o 7
*/
for (int i=100; i<1000; i++) {
if (i $ 7 == 0) {
System.out.println (i) ;

break;

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
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H EvtoAn continue

/ *
* OAoL oL aképatol peta&uy 100 xaL 999
* mou dLaLpoUviaLl OKPLPOC pe to 7
*/
for (int i=100; i<1000; i++) {
if (1 % 7 '= 0)
continue;

System.out.println (i) ;

Break.java J
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Awdioxion pe Emavainyn (1/2)

/*
* XpnoLponoLVTIog TLG €VIOAEG emavdaAnyng
* 1n¢ Java, og ouvduaopd pe 11 pébodo get
*/
public void listAllFilesAl() {
int 1=0;
while (i < files.size()) {
String filename = files.get (i) ;
System.out.println (filename) ;

i++;
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Awdioxion pe Emavainyn (2/2)

/ *
* XpNOoLHONMOLAVIAG TLG €VIOAECG emavaAnyng
* tn¢ Java, oe ouvduaocud pe 11 péGodo get
*/
public void listAllFilesA2() ({
for (int i=0; i<notes.size(); i++) {
String filename = files.get (i)

System.out.println(filename) ;
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Awaoyxiwon ne For-Each

—_——

* XpnoiLponoitaviag tn dopn for-each, n omoia

* douleUel pe omoLadAmote ovudAdoyh tn¢ Java.

* KanoiLeg dev éxouv (amodotLkf)) pébodo get.

* for (TUmo¢ petaBAnty : ocuddoyy) { ocopa }

*/

public void listAllFilesB() {
for (String filename : files) ({

System.out.println (filename) ;

H petaBAntn filename Aev yvwpilouvpue tn
glvou tomuko avtiypado 0£on otn ocuAloyn

Avtikelpevootpedig Npoypappatiopds
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Awdoxwon ue Iterator (1/2)

/*
* O enmoavoadfnning (iterator) douAeve. pe
* omoiLadfmote ouddoyp tn¢ Java.
* KanoiLeg dev é€xouv (amodotLki) péOodo get.
*/
public void listAllFilesC1l () {

Iterator<String> it = files.iterator();
while (it.hasNext()) {

String filename = it.next();

System.out.println (filename) ;

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
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Awdoxiwon ue Iterator (2/2)

] *
* O emoavoadfnning (iterator) douAeve. pe
* omoiLadfmote ouAdloyp tn¢ Java.
* KanoiLeg dev é€xouv (amodotLki) péOodo get.
*/
public void listAllFilesC2() {
for (Iterator<String> it = files.iterator();
it.hasNext (), ) {
String filename = it.next()

System.out.println (filename) ;

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
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H KAaon MusicOrganizerApp

public class MusicOrganizerApp {

public static void main(String[] args) ({
MusicOrganizer m = new MusicOrganizer () ;

m.addFile ("EarlyMorningBlues . mp3") ;
m.addFile ("BabyPleaseDontGol .mp3") ;
m.addFile ("MatchBoxBlues .mp3") ;
m.listAllFilesC2() ;
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Awdoxiwon kot Adaipeon (1/3)

* EUpeon kat dtaypadn evog koppatiou.
— Aev pnopei va xpnotpornownBei for-each.
— Xpnotupormoleital n pEBodoc remove() Tou lterator.
public void delete(String fileToDelete) ({
for (Iterator<String> it = files.iterator():
it.hasNext (), ) {
String filename = it.next()
if (filename.equals(fileToDelete))

it.remove () ;
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Awdoxiwon kot Adaipeon (2/3)

* Movo yla cuAAoyEC TTou €xouv peBodo get().

public void delete2 (String fileToDelete) {
for (int i=0; i<files.size(); i++) {

String filename = files.get (i)
if (filename.equals(fileToDelete)) {
files.remove (1) ;

} Tu POPBANUO UTIAPXEL OE QLUTOV TOV

Kwdka Kol Twe Oa to dLopOwooue;

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
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Awdoxion kot Adaipeon (3/3)
* Movo yLa cuAAoyec tou €xouv pebBodo get().

public void delete2 (String fileToDelete) {
for (int i=0; i<files.size(); i++) {

String filename = files.get (i) ;
if (filename.equals(fileToDelete)) {
files.remove (i) ;

i--;
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Tooeg Al0OXLOELC...

e Alaoylon Kot adailpeon oTOLXELWV.
— lterator (for/while).

* AmAnN diaoyon.
— OAwvV TWV oTOLKELWV.

* For-each.
— AyvwoTtou aplBuol otolxelwv.

* |terator (while).

Avtikelpevootpedn G NPoypoUUATIOUOG
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MivoKec

* [livaKec.

— 2t0Bepou peyebouc opadec otolxeiwv dLou
TUTTIOU.

— Ta otolxela pmopet va eivall Tooo Tunou avadopac
(kAdoelg) 600 Kkat BepeAlwdouc TUTOUL.

* O 1610¢ o mivakac eival TuToc avadopac.

— Muwa petaBAnTn TUTTOU TIVAKOL TIEPLEXEL LA
avadpopa o€ EVO OVTIKELLEVO TILVOKA OTN LVAMN.

Avtikelpevootpedn G NPoypoUUATIOUOG
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AnAwon Mwakwv

int ¢[], x, a[], bl];

Mpotiuntéo oTuA SnAwong

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
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Anuoupyia Mvakwv

* Anuloupyia mivaka.
int[] al;
al = new int[100];
double[] a2 = new double[5]; // pe ®HAwoy
String[] a3 = new String[3]; // pe dhRAwor

APXLKEC TIMEC.

— Ovwint, float, double, byte kat short, false ywa boolean,
"\u0000' ywa char kat null yta avadopac.

AnAwon, dnuovpyia kKat armodoon TLHWV.

int[] a = {4, 9, 5};
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MéeyeBoc Mivaka

* Meblo length.

— Anuootog npooBaoncg nedlo, onov amoBnkeveTOL TO
nANBoc¢ Twv oToLXELWV EVOC TTVaKAL.

— [poooyxn: 6V Exou e MOPEVOECELC OTIWC OTN
dnuootla pebodo npooPfaonc size() Twv culAoywv.
* Mapadelyua.
int[] a = {3, 5, 7, 9};
System.out.println("Méyeboc: " + a.length);
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MpooBacn ota Ztowxeia

Méow tn¢g B€onc touc (int, byte i short).

— To mpwTo otoLXelo £XeL B€on O, evw To TeAeuTalo €xel BEon 600
TO pEyeboc tou mivaka peiov 1.

— Tivetal éAeyyoc amo tnv JVM av n B€on elval eviog Twv
ETUTPEMTWVY OpLWV TOU TTivaKa.

Nopadeypa.

int[] array = {1, 2, 3};

array[0] = 7;
System.out.println(array[1l])
array[4] = 16; // codipa extéleonc
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Nwc Awatpexoupe Evav Mivoka;

* XpnoLluomoLwvTtoc TNV evtoAn for.
String[] array = {"a", "b", "c"};
for (int i=0; i<array.length; i++)

System.out.println(array[i])

* Me tic evtolec emavainync while, do-while.

* Me tnv anAovotepn doun for-each.
for (String x : array)

System.out.println (x) ;
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Napadeiypota (1/3)

int[] array = {1, 2, 3};
System.out.println ("o nivaxag nepiréyeir:");

for (int x : array) {
System.out.println (x) ;

}

for (int x : array) {
x = 5;

}

System.out.println("nAéov mepiéyer:");

for (int x : array) ({
System.out.println (x) ;

ArraysForEach.java J
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Napadeiypota (2/3)

public class Person ({
private String name;

public Person (String n) {
name = n;

}

public String getName () ({
return name;

}

public void changeName (String newName) ({
name = newName;,

Person.java J
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Napadeiypota (3/3)

Person[] a = new Person[2];

a[0] = new Person ("I'pnyépnc");

a[l] = new Person("Afjuntpa") ;
System.out.println ("o nivaxoag mepiréyxer:");

for (String x : a)
System.out.println(x.getName()) ;

for (String x : a) x.changeName ('"I'twpyoc'") ;

System.out.println("nmAéov mepiéyer:");

for (String x : a) ArraysForEach2.java

System.out.println(x.getName()) ;
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DOwAraopévol Nivakeg (1/2)

* ANAwon PWALACUEVWV TILVAKWV.
int[][] array2d; // d.di.doctatoc;

int[][]1[] array3d; // tpiLdidoctatoc;
* Eppeon vmtootnptén moAudLAoTATWY TILVOKWV.

— [MivaKeC TWV OTIOLWV Ta OTOLXELQ ELVAL TILVOKEC,
TWV OTIOLWV TAL OTOLYXELA ELVOLL TIIVAKEC...

— AUTO onualVEL OTL EVOC TILVOKOC-OTOLXELO EVOC
TMOAUSLACTOTOU TILVOLKOL ITTOPEL VAL EXEL
SlapopeTLKO aplBUO oToLXElwv Ao evav aAlo!
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DOwAraopévol Nivakeg (2/2)

e Anuoupyla mivaka pe oavaBeon TLHwv.
int[]1[] a = {{1, 2, 3}, {4, 5, 6}};
int[][] b = {{2, 3}, {4, 5, 6}};

* Anuloupyla mivaka.
int[][] a = new int[2][3];
int[][] b = new int[2]][];

b[0] = new int[2];
b[l] = new int[3];
* Mwc Ba dlatpexate Tov pwWALACLLEVO TTivaKa b.

— a) pe xpnon anAnc for, ko B) pe xpnon for-each:
OutputArray2D.java J
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