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loTOpIO

H Java dnuioupynonke atrd tov James Gosling
oTnv Sun Microsystems 10 1995. H yAwooa ciexe
TOUG €€NC OTOXOUC:

- "simple, object-oriented and familiar"

- "robust and secure"
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- "high performance”

- "Interpreted, threaded, and dynamic"



loTopIx

H Java dnuioupynonke atrd tov James Gosling
oTnv Sun Microsystems 10 1995. H yAwooa €ixe
TOUG €€NC OTOXOUC:

- "simple, object-oriented and familiar"

- "robust and secure"

- "architecture-neutral and portable"

- "high performance”

- "Interpreted, threaded, and dynamic"



“architecture-neutral and portable”

To peyaAuTepo TTAEOVEKTNMA TNG Java gival n
LUETAQEPOIUOTNTA: O KWOIKAC UTTOPEI VO TPEECEI TTAVW
O€ OTTOIOONTIOTE TTAATPOPUA.

- Write-Once-Run-Anywhere povtéANo, o€ avTiBeon pe 10
ouvnBec Write-Once-Compile-Anywhere povTéAo.

AUTO €TTITUYXAVETAI ONMIOUPYWVTAC £vVa EVOIAMEDO

KwOIKa (bytecode) o OTToioG JETA TPEXEI TTAVW OE MId

gIKOVIKN unxavn (Java Virtual Machine) n otroia 1o

UETAPPAlEl O€ YAWOOO pnNxavnge.

- O1I TTPOYPAPMATIOTES TTAEOV YPAPOUV KWOIKA YIA TNV EIKOVIKN
unxavn, n otroia ONUIOUPYEITAI YId OTTOIAONTIOTE TTAATQOPMA.
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class loader

bytecode

: verifier
compiler

interpreter

runtime
support




Java Kal 1o Internet

H TTpoocyyion TnG Java gixe peyaAn smtuxia yia Web
EPAPMOYEC, OTTOU EXOUUE EVA TEPAOTIO KATAVEUNMEVO
client-server HOVTEAO UE TTOAAEC DIAPOPETIKES

QPXITEKTOVIKEG

- Client-side programming: AvTi va KaGvel 0An T O0UAEIA O
server yia Tnv dnuioupyia tnG aeAidag KAtroia artro TNV
emeCepyaaia Twv 0EQOUEVWY YiVETAI OTN UNXavr) Tou client.

Web Applets: kwdika¢ o otroiog katePaivel padi ye Tn Web oeAida
Kal TPEXEl oTn pnxavr) Tou client. Eival TToAU onuavTikoé otnv
TTEPITITWON auTA 0 KWOIKAG va gival portable.
- Server-side programming: pia web oeAida JTTopEi va gival To
QATTOTEAEOMA EVOC TTPOYPAUMATOC TTOU OUVOUAlel QUVAMIKA
OedopEva Kal €icod0o Tou XpNaoTn.

Java Service Pages (JSPs): H Auon 1n¢ Java. lNiverar compiled o€
servlets kal TPEXEI OTN MEPIA TOU Server.



"simple, object-oriented and familiar”

Familiar: H Java €ixe w¢ Eutrveuan t1ng Tnv C++, Kal
OaveifeTal APKETA ATTO TA XOPAKTNPIOTIKA TNC.

Object-oriented: H Java €ival «TTIO
QVTIKEINEVOOTPEPNG» aATTO TNV C++ n oTToia
TTpooTTaBei va peivel cuuartr pye tnv C

- 2TV Java 1a TTavTa £€ival avTIKEihEVa

Simple: H Java divel AiyOoTepo €Aeyx0 OTO XPNOTN,

aAAQ Kavel TN Cwn TOU TTIO EUKOAN. Agv UTT@pyouV

TTAEOV OEIKTEC Kal N dlaxeEipion TS UvNUNG YiveTal

auTopaTa.

- H yAwooa @povrilel va KAvel TTIo YPryopo Kai 1o robust 1o
TTPOYPAMMATIOMO TTAPOTI AUTO UTTOPEI VA £XEI ATTOTEAECUA TA
TTPOYPAUUATA VA YivOoVTal TTIO apya.



-
Aopn TTPOoyPAUHATOG

[eVIKA Eva ATTAO TTPOYPOMMO UAOTTOIEITAI O€ £va
apyeio X.jJava atroteAcital armo
- 'Eva Baocikd dopikd oToixEio — KAAon - TTou opileTal w¢
public class X kai TrepiAauBavel Tov KwdIka TNG main Tou
TTPOYPANUATOG.
ovopa KAGong == ovoua apyeiou ...
TTPETTEI N Main va dnAwBei wg static void.
QEXETAI OAV TTAPAPETPOUG ATTO TN YPAUMN EVTOAWYV €va
TTivaka aTro String.
TO QPXEIO PUTTOPEI va TTEPIEXEI KAl AAAEC uEBOOOUC
- QAN €TITTAEOV OOMIKG OTOIXEIQ — KAQOEIS - TTOU opidovTal
WG non public KAAoEIG TTOU UAOTTOIOUV TOV UTTOAOITTO
KWOIKA TOU TTPOYPAUMATOC.

Ta TTavTa UAOTTOIOUVTAI JECO O€ KAQOEIC.



-
[Tapaodeiyua
- ANUIOUPYNOTE Eva TTPOYPAUMA TTOU TTAIPVEI TO

UWOoC Kal TO BAPOC EVOC ATOUOU KAl TUTTWVEI TO
AOYO TOUC.



-
Apxeio TestPerson.java

import java.lang.*;

class Person {
private int weight;
private int height;

public Person(int w, int h) { // Constructor
weight = w;
height = h;
}

public void statistics(){ // Computes Ratio
System.out.println (
"Statistics for person : " + height/weight);

}

public class TestPerson{
// some classes that do some things

public static void doSomething () {}
public static void doSomethingElse () {}
public static void doMore () {}

public static void main(String args[]) {
int w = Integer.parselInt(args[0]); // Float.parseFloat(),
int h = Integer.parseInt(args[l]);
Person x = new Person(w,h); // create a person
x.statistics(); // compute ratio

w = Integer.parselnt(args[2]
h = Integer.parselnt(args[3]
Person y = new Person(w,h);
y.statistics () ;

) ;
) ;
// create another person



e
Class Person

class Person {
private int weight;
private int height;

public Person(int w, int h) { // Constructor
weight = w;
height = h;
}

public void statistics(){ // Computes Ratio
System.out.println (
"Statistics for person : " + height/weight);



Class TestPerson

public class TestPerson/{
// some classes that do some things

public static void doSomething() {}
public static void doSomethingElse() {}
public static void doMore () {}

public static void main(String args([]) {
int w = Integer.parseInt(args[0]); //Float.parseFloat()..
int h = Integer.parselnt(args[1l]) ;
Person x = new Person(w,h); // create a person
x.statistics(); // compute ratio

w = Integer.parselnt (args[2]) ;

h = Integer.parselInt(args|[3])

Person y = new Person(w,h); // create another person
y.statistics () ;

}



Compilation and Execution

- Compilation
- Javac TestPerson.java
- Napayel To yeTayAWTTIONEVO apxeio TestPerson.class

- Execution

- Java TestPerson 70 170 80 160

- EKTEAEI TO TTPOYPANUA UE TTAPAUETPOUGC €l0000U 70 170
80 160



-
Aoun NpoypauuaTwy

Ekdoxn 2n - TTPOYPAPPA TTOU UAOTTOIEITAI O€
TTEPIOCOTEPA ATTO £V APXEIQ .Java TTou BpioKovTal O€
Eva KataAoyo.
- 'Eva atmrd auta £xel Tn dOopn TNG €kOOXNG 1
public class pe main kai 1 i TEPICCOTEPES AAAEC non public
classes.
- KaBeva atrd Ta uttoAoITTa apxEia TTEPIEXEL

Mia public kAaon (xwpic pEBodo main()) pe dvoua 10 idIO
OTTWG AUTO TOU QpPXEIOU.

AAAeG non public KAGoeIg TTOU UAOTTOIOUV TOV UTTOAOITTO KWOAIKA
TOU TTPOYPAMMATOC.

AvTIKeiheva TNG public KAaong utTtopouv va xpnaoigoTtroin@ouv
OTOV KWOIKA TTOU BPIiCKETAI OTA UTTOAOITTO QPXEia.

AVTIKEINEVA TWV hon-public KAaoewv PtTOpouV va
XPNOIJoTToINBouV Povo oToV KWOIKA TOU OPXEIOU OTO OTT0IO
BpiokovTal auTéC Ol KAAOEIG.




-
Aoun NpoypauuaTwy

Ekdoxn 3n - ['evikd Eva TTPOYPOAPUA UTTOPET VO
XWPIOTEI O€ ETTINEPOUC TTAKETA - packages.
- KdaBe package avTtioToixei o€ £€va KATaAoyo...

- [a va xpnoIJOTToINOOUNE TIC KAAOEIC EVOC TTAKETOU
TTPETTEI VA TIC KAVOUUE Import
[.x.

° import java.lang.*;

° import java.lang.Math;



-
JAR

JAR (Java Archive) eivail eva archive file format
(cav 10 TAR) yia Java apxeia.

To TTAeovEKTNHA TOU jar format ival OTI UTTOPOUE
VA XPNOIYOTIOINCOUUE EVa jar apXEio yia va
OUUTTIEOOUME £V TTPOYPOANMO JE TTOAAQ apXEia
KAl v TPECOUNE TO TTPOYPAMMA JAG ATT AUTO

java -jar TestPerson.jar 70 170 80 160
KaTtroia IDEs o0TTwe 10 NetBeans dnuioupyouv
KaTeuBeiav Eva jar apxeio.



-
AANA €i0N TTPOYPAUATWYV

Epapuoyec Web — 0 Java KwoIKag KaAgiTal Jega atro
Web oeAidec
- EkteAcital amd tov Web browser (applets) n

KatavepnUEVES EQPAPPOYEC TTOU EKTEAOUVTAI O€ £VA
TOTTIKO OIKTUO.
- Emkoivwvia péow Java RMI, CORBA....

Katavepnueveg epappoyeg (Web services) tTou
OUVOEOVTAI TTPOYPAMMATIOTIKA HECW TOU OIAdIKTUOU.



XAPAKTHPIZTIKA TH2
[AQ22A2 JAVA




-
H 1Epapyia Tn¢ Java

OAa otnv Java €ival opyavwpeEva o€ hia Jovadiki
lEpapxia N oTroia £x€l 0TN PICa TNC TNV KAAON
Object.

- AUTO £XEI TO TTAEOVEKTNMA OTI JTTOPOUUE VO
EKMETAAAEUTOUE TIC DIAPOPEC OXETEIC METACU KAATEWV.


http://docs.oracle.com/javase/6/docs/api/overview-tree.html

-
OpIouOC KAATEWY
- O OpPIoHOC TWV PEBODWYV Kal TWV TTEDIWV YiveTal

uadi ye Tn ONAwaON.

class Person {
private int weight
private int height

=4;

= 50;

public Person(int w, int h) { // Constructor
weight = w;
height = h;

}

public void statistics(){ // Computes Ratio
System.out.println (
"Statistics for person : " + height/weight) ;

}
}

Agv xpeialetal “;”



-
2. XOAIO

- 2XOAIa OTTwc oTn C, C++

/* this is a comment */
// this is another one



Baaikol Tutrol
boolean true or false
char lbyte
byte lbyte integer
short 2byte integer
int 4dbyte integer
long 8byte integer
float 4byte real

double 8byte real



-
MeTaBANTEC

EKTOG a1rd TIG METABANTEC BACIKOU TUTTOU DEOONEVWIV, OAEC Ol
UTTOAOITTEC METABANTEC gival
- AVO@OpPEC O€ QVTIKEINEVA
KAGoNG TTou TTpoo@épETal aTrd Tn Java (1T String)
KAGoNG TOU TTPOYPAUHUATOG TTOU KATOOKEUALOUNE EUEIG
- AlgvBuvon TTivaka
OAgg o1 peTafAnTEG apXIKOTTOIOUVTAl AUTOUATA EKTOG Kal AV TIG
QPXIKOTTOINOOUNE KATA TN dNAwON
« O1 yeTaBANTEC BaOIKOU TUTTOU O€ UNOEV.
« O1 yeTaBANTEC N Baoikou TuTtrou o€ null.

APXIKOTTOIOUVTAI O€ OTTOIOONTTOTE ONUEIO TOU KWOIKA,

- €iTE YE XPAON TNS NEW TTOU DECTUEVEI XWPO YIa £va VEO AVTIKEIYEVO, TTiVOKA,
string

- €ITE P ekxwpnon Tng dielBuvong TTou TTEPIEXETAI O€ pIa GAAN PETABANTA TOU
idlou TUTTOU.
EKT6G atro Tig HETABANTEG BACIKOU TUTTOU OI UTTOAOITTEG HETABANTEG
deopEUOUV XwPOo atrd To heap kai 6x1 10 stack TN uvAung.



Class TestPerson

public class TestPerson/{
// some classes that do some things

public static void doSomething() {}
public static void doSomethingElse() {}
public static void doMore () {}

public static void main(String args([]) {
int w = Integer.parseInt(args[0]); //Float.parseFloat()..
int h = Integer.parselnt(args[1l]);
Person x = new Person(w,h); // create a person
x.statistics(); // compute ratio

w = Integer.parselnt (args[2]) ;

h = Integer.parselInt(args|[3])

Person y = new Person(w,h); // create another person
y.statistics () ;

}



Wrapper Classes

H Java opilel wrapper classes yia Tou¢ acikoug
TUTTOUGC OEQOMEVWIV.

- Integer yia Tov Iint

- Float yia 1o float

« KATT

O1 KAGOEIC aUuTEC JOG OIVOUV ETTITTAEOV EUEAICIQ
OTOV XEIPIOUO TWV PACIKWY TUTTWV.

public String ratio(){ // makes string out of Ratio
Integer w = weight;
Integer h height;
String s = h.toString() + “/” + w.toString();
return s;


http://docs.oracle.com/javase/1.3/docs/api/java/lang/Integer.html

e
Static

Mia uEBodocg n Eva 1redio €ival static otav dgv

OUVOEOVTAl UE KAVEVA AVTIKEINEVO, AAAG AVAKOUV

oTnNV KAQon

- ‘Exoupe TTpOCPa0ON O€ AUTEC AKOUN KAl av OEV £XOUUE
ONUIOUPYNOEl KATTOIO AVTIKEIUEVO.

- Av dnNMUIOUPYNOOUUE QVTIKEIMEVO OI HETABANTEC €ival
KOIVEC METACU TWV QVTIKEINEVWY (MTTOPOUV VA
xpnoiyotroin@ouv wg¢ global parameters/methods).

Q1 static peBodol dev £xouv TTPOOPOCN O€ UN
static dedopEva n uebddouc.

Ta idla 1IoxUouUV Kal yia TNV C++



Class TestPerson

public class TestPerson/{
// some classes that do some things

public static void doSomething() {}
public static void doSomethingElse() {}
public static void doMore () {}

public static void main(String args([]) {
int w = Integer.parselInt(args[0]); //Float.parseFloat()..
int h = Integer.parselnt(args[1l])
Person x = new Person(w,h); // create a person
x.statistics(); // compute ratio

w = Integer.parselnt (args[2]) ;

h = Integer.parselInt(args|[3])

Person y = new Person(w,h); // create another person
y.statistics () ;

}



-
EvToAEc Ponc

if (x > 0)
++x;
else

switch (x) {
case 1l: ...break;

case 2: ...break;
default:...break;

}
while(x > 0) x++;
for(int x =4; x < 7; x++) { ...... }

for (float x: A) { ..}
// drLatpéxeL TLC TLPéQ TOU array A



[livakeg

public class TestArrays {

public static void main(String [] args) {
int arr0O[];
// int[] arr0;
int arrl [] = {1, 2, 3, 4};
int arr2[] = new int [10];
int arr3[][] = {{1, 2, 3}, {3, 4, 5}};
int arrd4[][] = new int [10][20];
arr0 = new int [100];
arr3 = arré4;

System.out.println(arr3.length + " " +
arr3[0] .length) ;



String

OT1rwc¢ ka1 otnv C++ uttdpxel hia KAaon String n
OTTOIx OIEUKOAUVEI TOV XEIPIOUO TWV Strings

- EmTpETTel eUKOAN avaBeon, wagiuo yEéoa oTo string,
ouvOuaouo aTro Strings

- ['la Ta TTEPIOCOTEPA TTPAYUATA TTOU XPEIACEOTE UTTAPXE!
ouvnBwcg pia yeEbodoc.

AUO XpNoIPeC HEBODOL:

« Trim(): Acpoupel apXIKA Kal TEAIKG whitespaces. Xpnclpo
YIQ TV a@aipeon Tou carriage return aAAa Kal YEVIKA.

- Split(delimiter): Kavei split To apxiko string ue Bacel 10
delimiter kai eTTIoTPEPEI £va TTivaKa ATt Strings PE Ta
Tedia.


http://docs.oracle.com/javase/6/docs/api/java/lang/String.html

Strings are immutable objects

Ta strings €ival immutable objects, dnAadr) 10
LHEYEBOC TouC dev aAAACEl.

O1 eVTOAEC:
String x = “abcd”;
x + “e”;
x + “£7;
x + “g”;
x + “h”;

X
X
X

X
EXOUV WC aTToTEAEOUA KABE popa va
OnNUIoUPYEiTal Eva VEO String To OTToi0 avaTifeTal
OTO X.
- AuTO €ival akpI36 UTTOAOYIOTIKA.

W\ Q\ l-t\’ m\



-
StringBuilder

- MTTOopoUpE va XpnoldoTroloupe 1o StringBuilder yi
QUTI TN OOUAEIQ.
StringBuilder b = new StringBuilder (“abcd”) ;
b.append (“e”) ;
b.append (“£f”) ;
b.append (“g”) ;
b.append (“h”) ;
String x = b.toString();



-
Eicodoc & 'E¢odoC

Ta Baoika peupara eiI0000U/eCOO0U Eival ETOIUA
QVTIKEIJEVA TA OTTOIa OpidovTal oav TTedia
(oTaTIKA) TNC KAAONC System

- System.out

- System.in

- System.err

MEOW QUTWV Kal GAAWY BonBNTIKWYV QVTIKEIMEVWV VIVETAI N
£i0000¢ Kal £000C DEDONEVWV EVOC TTPOYPANMATOC. ...



|O — Read lines

import java.lang.*;
import java.io.*;

public class IOReadlines {

public static void main (String args[]) {

try({
InputStreamReader ir = new InputStreamReader (System.in) ;

BufferedReader br = new BufferedReader (ir) ;
String line;

while ((line = br.readLine()) '= null) {
System.out.println(line) ;
}

} catch (IOException e) {
System.out.println("Input error");

System.exit (1) ;



|O — Read lines - Files

import java.io.¥*;

public class Main {
public static void main(String[] args) {
try{
FileReader fr = new FileReader ("InputFiles/fl.txt");
BufferedReader br = new BufferedReader (fr) ;
FileWriter fw = new FileWriter ("InputFiles/f2.txt");
PrintWriter pw = new PrintWriter (fw) ;
String line;

while((line = br.readLine()) '=null) {
pw.println(line) ;
System.out.println(line) ;
}
pw.close() ;
} catch (IOException ex) {
System.out.println("IO Error" + ex);

}



IO Read Formatted Input

import java.lang.*;

import java.io.¥*;

public class tstIO3 {

public static void main (String args|[]) {
try{

InputStreamReader ir = new InputStreamReader (System.in) ;
StreamTokenizer st = new StreamTokenizer (ir) ;
int tag; double number; String s;

while((tag = st.nextToken()) != StreamTokenizer.TT EOF) ({
if (tag == StreamTokenizer.TT NUMBER) ({
number = st.nval;
System.out.println("Num : " + number) ;
} else
if (tag == StreamTokenizer.TT WORD) {
s = st.sval; System.out.println("Word : " + s);

}
} catch (IOException e) {...}



-
EcaipEoeic

‘Eva exception gival Eva AVTIKEIJEVO TO OTTOIO
ONMIOUPYEITAI KOl ETTIOTPEPETAI UE TNV EVTOAN throw (avrTi
TNG return) atro TNV KANon Karrolag pebodou otav
TTPOKUTITEI MIA U PUCIOAOYIKN KATAOTACN OTOV KWOIKA
TNG MEBOOOU N oTroia €TTIBAAEI va DIAKOTTEI N EKTEAEDON
QUTAC TNG MEBOGDOU.

- ToAAEC €TOINEC KAAOEIC 0T Java eTTIBAAAOUY OTOV
KWOIKA TTOU TIG XPNOIUOTTOIET va dlaxEIpiCeTal TIG
ECAIPETEIC TTOU ETTIOTPEPOUV. ..



EcaipEoeic

import java.lang.*;

class A {
//...

int f£(int x, int y) throws IllegalArgumentException {
if (y '= 0) return x/y;
else
throw new IllegalArgumentException("y is 0");

int g(int index) throws IndexOutOfBoundsException {
int[] A = {10, 20, 30, 40, 50, 60, 70, 80, 90, 100};
if (index < 10) return A[index];
else

throw new IndexOutOfBoundsException("index is greater that 10");



-
EcaipEoelc

public class tstException{
public static void main(String args[]) {
A a = new A();
int ret;

try {
ret = a.£(1, 2);
ret a.qg(8); \\\\N
ret = a.£(2, 0);
ret = a.g(100);

} catch (IllegalArgumentException retExl) {
System.out.println (retExl.getMessage()) ;

} catch (IndexOutOfBoundsException retEx2) {
System.out.println (retEx2.getMessage()) ;

Av ka1 tdel otpaBd dInuovpysiton n e€oipeon retEx

}

} [Mo kdBe d10popeTIKd TOTO ECNPECEMY TOV UTOPEL
} VO, TPOKVWOVV ADY® TG KANoNS uebddwv 610
try block otidyvouue éva catch clock
2oV Tapduetpog eivarl n e&oipeon wov umopet vo

TPOKLVEL




EcaipEoeic
// KwdIkag main().... GAAng pedédou
try {

// RAdLRAC mou RaAe( peOddoug og aviLKeEipeva

// oL omoieg¢ eniotpépouv 1 | nepLocdtepec
// efaipéoeLc dLapopeTLKOU TUMOU

KAfon pebddovu 1

KAfon pebddou 2

KAfjon pedddou 3

} catch (ExTypel reteExl) {

System.out.println (retExl.getMessage()) ;

} catch (ExTypeZ2retEx2) {

System.out.println (retEx2.getMessage()) ;

return;
} catch (ExType3retEx3) {

System.out.println (retEx3.getMessage()) ;

System.exit (1) ;

}
// EvVTOA£g TTOU OKOAOUBOUV

av KATI OgV TTAEI KAAG KOTA TNV EKTEAEON
TOU KWwOIKa oTo try block katd Tnv KARoN
MIOG HEBOOOU TTOU ETTIOTPEPEI PIO
g¢aipeon TUTTOU EXTypel
n d1eUBuvaon Tn¢ £€aipeong TTou
ETTIOTPEPETAI ATTOONKEVETAI OTN
METABANTA
ecaipeon1_Trou_ETTIOTPEPETAI
0 KwAIKag Tou try block mravel va
EKTEAEITAI KAI EEKIVAEI N EKTEAEDT TOU
KwOIKa Tou avTioTolxou catch block

KATOTTIV TOU TEAOUG TNG EKTEAEONG TOU
catch block (av dgv yivel £€£0d0¢ TOU
TTPOYPAUMPATOG) cuvexiCeTal N
EKTEAEON UE TIG EVTOAEG TTOU
akoAouBouv peta To try-catch block



-
EcaipEoeic

[TOAAEG €TOIMEG KAGOEIC 0T Java eTTIPAAAoUV OTOV KWAIKA TTOU
TIC XPNOIMOTTOIET va dlaxeIpiCeETal TIC ECAIPETEIC TTOU
ETTIOTPEPOUV. ..

... M€ auTOV TOV TPOTTO Ba £X€l TTAVTA TNV TTPOCOXI TOU O
TTPOYPOAMMATIOTAG OTO YEYOVOC OTI TTPETTEI va dlaxelpideTal
KATTOIEG TTEPITITWOEIG UN KAVOVIKNG EKTEAEONG — 0 compiler Ba
TOU TO UTTEVOUMIlEl



-
EcaipEoelc

public class tstException{

public static void main(String args][]) {
A a = new A();
int ret;
try {
ret = a.£(1, 2);
ret = a.g(8);
ret = a.£(2, 0);
ret = a.g(100);
} catch (IllegalArgumentException retExl) {
} catch (IndexOutOfBoundsException retEx2) {

}

... TL TPpOBANUO £yovue G€ LTN TNV TTEPimT®OoNn ?77?




-
Ecaipeoeic

public class tstException{

public static void main(String args([]) {
A a = new A();
int ret;

try {
ret = a.£(1, 2);
ret = a.g(8);
ret = a.£(2, 0);
ret = a.g(100);
} catch (IllegalArgumentException retExl) {
} catch (IndexOutOfBoundsException retEx2) {

}

} ... OVYVA 6NV TTPAEN KATL TOL EVOYAEL TOV TPOYPOULATIOTI] OTAV KAVEL LU0 OOVAELL,
wpoomadel Yp1yopa va 1o ByaAel amd T LEGT KOl VO TPOYMPTCEL GTNV EMITEVEN TOV
Bacikoy Tov GTOYOV. ..
... UE TNV TPOOTMTIKN VO, EMOTPEWEL 6TO BEUO TOV TOV EVOYAEL apydTEPQ Y10, VOL
dwacet po kalvtepn Avon....
...TTOAAES QOPES TO UPYOTEPU OEV EPYETUL TOTE

YNV nepintmon TV EUPECEOV AVTO GNUOIVEL 0TI PTOPEL VO EYOVUE
«00puTES) EEMPECELS Y10 TIS OTTOLES OEV YIVETOL KUTAAANAY drayeipion

Av dgv v pye To TeTpLupévo (emPepinuévo amé tov compiler ) catch ywa avtéc,
TOVAGYLEGTOV 00 NTAV «OPUTESH



Constructors

OT1rwc¢ ka1 otnv C++ av 0gv TTPoodIOPICOUUE TOV
Constructor, 10TE XpnoiuyoTtroleital o default.

2TNV TTEPITTTWON TNG Java, o default constructor
KAVEI KATI: ApXIKOTTOIEI OAQ T TTEDIO O€
«MNOEVIKN» TIUN.

OT1rwc¢ ka1 otnv C++ av opicouue Eva constructor,
T0TE O default TTavel va ugioTaral.



e
Class Person

class Person {
private int weight;
private int height;

public Person(int w, int h) { // Constructor
weight = w;
height = h;
}

public void statistics(){ // Computes Ratio
System.out.println (
"Statistics for person : " + height/weight);



-
Keyword this

‘Eva avTIKEIPEVO UTTOPEI VA XPNOIUOTIOINCEI TO
keyword this yia va ava@epBei oTov €auTO TOU

- 2TnVv Java 710 this gival ava@popd kai Ox1 OEiKTNG

To this gival xpNol1uo Kal yia va KOAEOOUME Eva
constructor y€oa o€ €va AAAo constructor.



e
Class Person

class Person {
private int weight;
private int height;

public Person(int w, int h) { // Constructor
weight w;
height h;

}

public Person(int h) { // Constructor
this (h-100,w) ;
}

public void statistics(){ // Computes Ratio
System.out.println (
"Statistics for person : " + height/weight) ;



Destructors?

2TnNVv Java 0ev Xpelalopaote destructors!

H atmmodéopeuon TNG HvAMNG YIVETAI AUTOUATO
aT1To 10 garbage collector o otroio¢ @povTiel yia
N dlaypa@n TWV AVTIKEIMEVWY TTOU OEV
XPNOIUOTTOIOUVTAI TTAEOV.

Av 0 xpnoTtng B€Ael va dwaoel JIa EvOEICn OTOV
garbage collector ytropei va xpnoIPOTIOINCEl TNV
evioAn finalize().



-
Garbage Collector

‘Eva mpoypauua mmou Tpexel oTo background Kail @POVTIGE!
Yia TNV aTTOOETUEUCN UVIMNG.

[MTw¢ BpioKel TI TTPETTEI VA ATTOOECUEUTEI?

- Reference Counting: [1oool xpnoipoTtroiouyv To reference oTo
avTIKEIPEVO. 'EXel TO TTPOBANUA OTI €ival akPIBO va BPeig KUKAIKES
QAVAQPOPEC METACU «VEKPWVY» AVTIKEINEVWV.

- H texvikn TToU Xpnoipotroigital gival va BPioKkelg OAa Ta «{wvTava»
AVTIKEIPEVA GEKIVWVTAG aTTG TNV PvAun oTo stack. Ooa dev Bpeig
gival vekpa.

[Twg Ta eAcuBepwiver?

- Stop-and-Copy: Bpiokel 6Aa Ta (wvTava references kai Ta
avTIYPAQEl O€ £va KAIVOUPIO XwpPo OTo heap.

- Mark-and-Sweep: Tpwta papkapoupue 1a {wvtava references kai
META PE Eva OEUTEPO TTEPACHA OBNVOUME T VEKPA. AgV
avTIypA@ovTal aTTapaitnTa.

- JVM xpnoigoTtrolgi E&va ouvouaouo Twv dUo.



Garbage Collection

[TAeoveKTAMATA:
- O TTPOYPAPMATIONOG YiVETAI TTOAU TTIO EUKOAOG.

- Attogpeuyovtal AaBn pe AavBaouévoug OEIKTEC Kal
memory leaks.

MelovekTAuara:
- To garbage collection kavel 1o TTpOYypaAPMA TTIO APYO.

- A\IlyOTEPOC £AEYXOC VIO TOV TTIPOYPAMMATIOTH, TTOU UTTOPEI
va TTEPIOPICEl TNV ATTOTEAECUATIKOTNTA TOU KWOIKAQ.



e
MeBoool

Overloading emTpetTeTal OTTWGS Kal otV C++
[MEpaoua TTOPAPETPWV:
- E@Ooov o1 ueTaBANTEC O€ avTIKEiPEVa Eival TTAVTA

AVA@POPEC, TO TTEPACUA TTAPAMETPWY Eival TTAvVTaA dla
ava@opdac.



[Tapaodeiyua 2

Oa KATOOKEUAOOUUE O€ jJava to TTapadEIyua aTro
TNV OIAAEEN 2:

- AUO oxrjuaTa KivouvTtal TTdvw o€ pia euBeia.

- 2.€ KOBE BAua dlaAéyouyv Tuxaia, av Ba TTave apioTePQ,
decIq, ) Ba yeivouv aTnyv idia B€on.

- H Trpocopoiwaon TeEAEIWVEI OTAV OCUYKPOUCTOUV.



import java.lang.* ;
import java.util.* ;

class Car
{
private int pos;
public Car ()
{
pos = 0;
}
public Car (int x)
{
pos = x;
}
public void move ()
{
Random r = new Random() ;
pos += r.nextInt(2) - 1;
}
public int GetPos ()

{

return pos;

}



public class CarGame {

private static Car x new Car();
private static Car y = new Car();

public static void main(String[] args)
{
int iter = 1;
x.move () ;
y.move () ;
while (x.GetPos() != y.GetPos()) {
x.move () ;
y .move () ;
iter ++;
}
System.out.println("Colision after "
+ iter + "moves at position "
+ x.GetPos|()) ;



-
s Apxeio CarGame.java

import java.util.* ;

class Car

{

private int pos;

public Car() {
pos = O;

}

public Car(int x) {
pos = x;

}

public void move () {
Random r = new Random() ;
pos += r.nextInt(2) - 1;

}

public int GetPos () {
return pos;

}

}

public class CarGame{

private static Car x new Car();
private static Car y = new Car();

public static void main(String[] args) {
int iter = 1;
x.move (); y.move();

while (x.GetPos() != y.GetPos()){
x.move(); y.move();
iter ++;

}

System.out.println("Colision after " + iter + "moves at position " + x.GetPos());



KANPOVOUIKOTNTO
H kKAnpovouikoTnTa opiletal ue 1o keyword
extends
- class Employee extends Person { .. }

O TTOAUNOPQPICHOC YiVETAI TTOAU TTIO (PUOIKA YIOTI
1O late binding gival n default cupTrepipopa oTnVv
EKTEAEON TWV TTPOYPAUMUATWV.



-
[Tapaodeiyua

import java.lang.¥*;
import java.io.*;

class Person({
private String fname;
private String lname;

public Person(String fn, String 1n) {
fname = £n;
lname = 1ln;

}

public String getPersonalDetails () {
return fname + lname;

}



-
[Tapaodeiyua

class Employee extends Person {
private int basicSalary;

public Employee( String fn, String 1ln, int sal) {
super (fn, 1n);
basicSalary = sal;

}

public int getSalary () {
return basicSalary;

}



-
[Tapaodeiyua

class Customer extends Person {
private int credit;
private String creditType;

public Customer( String fn, String 1ln, String ct) {
super (fn, 1ln);
creditType = ct;
credit = 0;
}
public void chargeCredit(int amount) {
credit -= amount;
}
public int getCredit () {
return credit;

}



-
[Tapaodeiyua

public class ShopTest2{

public static void main(String args[]) {
InputStreamReader stdin = new InputStreamReader (System.in) ;
BufferedReader console = new BufferedReader (stdin) ;

try{
String line = console.readLine() ;
String lineParts[] = line.split(" ");
Employee emp = new Employee (lineParts[0], lineParts[1],
Integer.parselInt(lineParts[2])) ;

line = console.readLine();
lineParts = line.split(" ");

Customer cust = new Customer (lineParts[0], lineParts[1l],
lineParts[2]);



-
[Tapaodeiyua

public class ShopTest2({

public static void main(String args([]) {
InputStreamReader stdin = new InputStreamReader (System.in) ;
BufferedReader console = new BufferedReader (stdin) ;

System.out.println ("Employee details : " +
emp.getPersonalDetails () +
" Salary : " + emp.getSalary());

cust.chargeCredit (250) ;
System.out.println ("Customer details : " +
cust.getPersonalDetails () +
" Credit : " + cust.getCredit());
} catch (IOException ex) {
System.out.println ("Error in reading input" + ex.getMessage())
} catch (NumberFormatException ex) ({
System.out.println("Error in parsing numeric input" +
ex.getMessage()) ;



-
[Tapaodeiyua

import java.lang.¥*;
import java.io.*;

class Person({
protected String fname;
protected String lname;

public Person(String fn, String 1n) {
fname = £n;
lname = 1n;

}

public String getPersonalDetails () {

return "First Name : " 4+ fname + " Last Name : " +
lname;

}



-
[Tapaodeiyua

class Employee extends Person {
private int basicSalary;

public Employee (String fn, String ln, int sal) {
super (fn, 1n);
basicSalary = sal;

}

public int getSalary () {
return basicSalary;

}

public String getPersonalDetails () {
return super.getPersonalDetails () +
" Basic Salary : " + String.valueOf (basicSalary) ;



-
[Tapadeiyua

class Customer extends Person {
private int credit;
private String creditType;

public Customer (String fn, String 1ln, String ct) {
super (fn, 1n);
creditType = ct;
credit = 0;

}

public void chargeCredit (int amount) {
credit -= amount;
}

public int getCredit() {
return credit;
}

public String getPersonalDetails () {
return super.getPersonalDetails () +
"Credit Card Type : " + creditType +
" Credit Amount : " + String.valueOf (credit);



TO Trola EB0dOG Ba ekTeEAEOTEI
, gCapTartal atrdé TNV KAAon TOU
napa6£|qu QVTIKEINEVOU OTO OTTOI0 OVOPEPETAI
TO X Kol 61 a1rd TNV KAAONH TOU X =2
punxaviouog LATE BINDING

public class ShopTest4Polymorfism/{
private static void helperMethodHTMLFormattedText( Person x) ({

System.out.println ("<HTML>" + x.getPersonalDetails() + "</HTML>");
}

public static void main(String args[]) {
InputStreamReader stdin = new InputStreamReader (System.in) ;
BufferedReader console = new BufferedReader (stdin) ;

try{
String line = console.readLine() ;
String lineParts[] = line.split(" "),
Employee emp = new Employee (lineParts[0], lineParts[1],
Integer.parselInt(lineParts[2]));

line = console.readLine() ;

lineParts = line.split(" ");

Customer cust = new Customer (lineParts[0], lineParts[1l],
lineParts[2]);



TO Trola EB0dOG Ba ekTeEAEOTEI
, gCapTartal atrdé TNV KAAon TOU
napa6£|qu QVTIKEINEVOU OTO OTTOI0 OVOPEPETAI
TO X Kol 61 a1rd TNV KAAONH TOU X =2
punxaviouog LATE BINDING

public class ShopTest4Polymorfism/{

private static void helperMethodHTMLFormattedText( Person x) ({
System.out.println ("<HTML>" + x.getPersonalDetails() + "</HTML>");
}

public static void main(String args[]) {

InputStreamReader stdin = new InputStreamReader (System.in) ;
BufferedReader console = new BufferedReader (stdin) ;

helperMethodHTMLFormattedText ( cust ) ;
} catch (IOException ex) {

System.out.println ("Error in reading input" + ex.getMessage()) ;
} catch (NumberFormatException ex) ({

System.out.println("Error in parsing numeric input" +
ex.getMessage ()) ;



