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Napadeiypa avilkelpevootpedouC TPOTOU OKEYNC

« 'EyXpwpa onueia otnv
oBovn

My x: 20
My y: 10
My color: dark grey
Things I can do:
move

report X

o Ti10edopeva anoBnkevovTal

OTO KOBevQ;

- Ol OuVTETAYHEVEG TOU
- To xpwua Tou

My y: 20
My color: black ®
Things I can do:
move

report x
reporty

My y: 25
My color: light grey
Things | can do:
move

report x
report y

« T1B€Aoupe va pnopet va
KAVEL TO KABE onuELo;

- Na petakivnOei °
- Na avagepel Tn B€on Tou

Elcaywyn otn yAwooa Java




H opoAoyia tnc Java

« KdaBe onpeio gival €va
avTikeipevo (object)

* [lou nep\apfavel Tpia nedia
(fields)

« 'Exel tpelg pebddouc
(methods)

« Kal KaBe avTiKEIpEVO lval

€va oTiypotuno (instance)
NG idlag kKAaong (class)

Elcaywyn otn yAwooa Java

My x: 10
My y: 50
My color: black
Things | can do:
move

report x
report y,
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AVTIKELUEVOOTPEDEC OTUA TPOYPOLULHUATLIONOU

e Al0OIKAOTIKOG npoypapuatiopog (n.x. C). ro npoypauua
EEPEL ITWC va LUETAKIVIOEL EVA ONUEID

- av oAAGEW TNV avanapdoTtaon Tou onueiou, aAAadel To
NPOYPAUHA

*  AVTIKEIUEVOOTPEPNG NPOYPAUUATIOUOG: TO onueio EEPEL
Mw¢ va UETAKIVIOEL TOV EQUTO TOU

- av OAAGEW TNV avanapaoTaon Tou onueiou, aAAalel 0 OPIOUOG
TNG KAAONG, aAAG OXL O KWOLKAG Mou TN XPNOLOMOLEL

* H eniAuon npoBANUATWY YIVETAL HEOW AVTIKEWEVWY MOU
aAAnAognidpouv
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AVTIKELUEVOOTPEDEC OTUA TPOYPOLULHUATLIONOU

* AVTIKEIPEVA:

- povadeg and dedopeva (Nedia) Katl KwdLKA (CUMNEPLPOPQ)
- KAOE aVTIKEIMEVO EXEL MO KaTAoTOOonN (state) nou pnopei va
HETABANOEL kKaAwvTAG TIC HEBOdOUG TOU

« Encapsulation (evBuAGkwaon)

- opadonoinon d0edopEvwy Kal peBodwv neplopilovtag Tnv
npooBacn ota dedopEVA arnod TA EEWTEPLKA HEPN TOU
NPOYPAUHATOG

« Abstraction (agaipeon)

- anokpuyn AENTOUEPEIWV UAOMOINONG, NAPEXOVTAG HOVO ULa
oapn dlenapn
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Napadsiypa optopol KAaong otn Java

public = Point {
private int x,y;
private Color—myColor;

oublic int currentX() {
return x;

}

public int currentY() ({
return y;

}

public void move(int newX,

X = newX;
Y = newy;

Elcaywyn otn yAwooa Java

field definitions

int newY) {

method definitions



Mpwtoyovol Tumnot tn¢ Java

e char: 0..2'%-1, ypdgovtairwg 'a', '\n', .., HE XPAON TOU GUVOAOU
xapaktnpwyv Unicode

« byte:-27.27-1

« short:-21°.215-1

e int:-231.231.1 ypdgovtal pe 10 cuvnBIopEVO TPOMO

* long: -293..263-1, ypdgovTtal pe xprion evog L 0To TEAOG

« float: IEEE 32-bit standard, ypagovtal pe xprion evog F 0TO TEAOG

 double: IEEE 64-bit standard, ypagovtal wg apBuoi KivnTtng
unodlaoToAnG (n.x., 1.2, 1.2e-5, N 1le3)

* boolean: true Kdl false

« EKKevVTpIKOL TUMNOL void KAl null
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Kataokevalopevol Tumot otn Java

« Eidn Kataokeuvalopevwy Tunwy
- T[livakeg (Arrays). I.X. Point[] N int[]
- KAdoelg (Classes)
- Awanpoowneieg (interface)

« 'OMol ol kKaTtaokeualOpevol Tunol ivatl TUnoL avaeopwyv

(reference types)

- H Tipn piag peTaBANTNG TUNOU ava@Oopag ival pia avagopd nou
deixvel B€on pvuNG onou BpiokeTal n TN
- H Ty evog tunou avagopdag nou dev OEiXVEL O€ TINOTA: null
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2UMBoAooeLpEC (strings)

* [1poKaBopLOPEVOC TUNOG OAAG OXL
NPWTOYOVOG: N KAGON String

« M oglpa ano XapakTrPEeG nou

My data: Hello there
My length: 11
Things | can do:

nePLKAEioOVTAL Ao ONAEG

’ p report my length
ANOoTPOPOUC KAl CUMNEPLPEPOVTAL report my ithchar
, , make an uppercase
oa pa otabepr) oupolooelpa version of
myself

etc.

* AA\G OTNV NPAYUATIKOTNTA Eival
Eva OTIYUIOTUMNO TNG KAAONG

String, OnNAadN £Eva AVTIKEILEVO "Hello there”

NOU NEPLEXEL TN OUYKEKPLUEVN

ocPA XapaKTAPWV
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KAnoeiwc pe@odov otiypiotumnovu (instance method)

"Ex@ppoaon Java

s.length ()

s.equals(r)

r.equals (s)

s . toUpperCase ()

s.charAt (3)

s . toUpperCase () .charAt (3)

Elcaywyn otn yAwooa Java

Twpn

TO UNKOC Tov String s

true €4V s Ko r ivol 1010 Ko
false cav Oyt

70 1010 L€ TO TOPATAV®D

Eval avTIKElpevo String mov givan
170 String s aAld e KeQoAOia

N TLUN TOL YopakTNpa ot Béon 3
oto String s (dnAadn, o TETOPTOC
TOV YOPOKTNPOG)

M TIU T0V YopakTnpa otn 0éon 3
010 String s ue OAo KeQoAaio
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EkppAoEeLC SNULouPpYLog AVILKELUEVWY

* AnUoupyia VoG VEOU QVTIKEILEVOU TO OMNoio £ival
OTIYMIOTUNO KAMNOLAG OUYKEKPLUEVNG KAQONG

<Creation-expression> ::= new <class-name>
(<parameter-list>)

« OLNapAPETPOL NEPVIOUVTAL OE EVAV KATOAOKEUAOTN
(constructor) — k&TL cav pa €10k HEB0OO TNG KAAONG

"Ex@paon Java Ty
new String() éva véo String e UNKog unodév
new String(s) éva véo String mov meprhauPaver Eva

avtiypa@o tov String s

new String(chars) éva véo String mov mepthauPavel Toug
YOPOKTNPES 0o Tov Tivaka chars
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Aev UTLAPXEL TPOTIOC VA KATAOTPEWOULE OVTLKELMEVDL

* Ta avTikeipeva dNUIOUPYOUVTAL PE KARON TNG new

* 'Ouwg dev uNApXel AUECOG TPOMOG VA TA KATAOTPEWYOULE
N VO anodEOUEVUOOUE T UVAUN NOU KOTAAAUBAVOUV

e AUTO YIVETOL QUTOHATO PECW OUAAOYNG OKOUMIOLWY
(garbage collection)

« Ano@uyn AaBwv nou opeilovtal o€ AaBog dlaxeiplon
HVARNG
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KAnoeiwc peBodov kAaonc (class method calls)

* O pgBodOL pag kKAaong (class methods) opiCouv
AELTOUPYIEG NOU N KAAON EEPEL NWG VA KAVEL.

« Agv KOAOUVTAL VIO OUYKEKPLUEVA QVTIKEIPEVA TNG KAGONG

* Mowadouv pe TIC OUVNOEIG KANOEIC OUVOPTNOEWY OE N
QVTIKEIMEVOOTPEPEIC YAWOOEG

* OLKAGOEIC XpNOIEUOUV WG TOMNOL OVOUATWY

« AnAwvovTtal pe tn Aggn static  (onwg kat otn C++)

"Ex@paon Java Ty
String.valueOf (1==2) "false"
String.valueOf (6*7) "42"

String.valueO£f(1.0/3.0) "0.3333333333333333"
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Fevikég mAnpodopieg yra teAeoteg oTn Java

* 'OAOL Ol TEAEOTEG €lval APLOTEPA MPOCETALPLOTIKOL, EKTOG
ano tnv avabeon

* Ynapxouv 15 enineda npoTepAIOTNTAG

- Kanowa enineda givat npo@avi: n.X. o0 TEAEOTAG * €XEL
HEYOAAUTEPN MNPOTEPAIOTNTA AMO TOV TEAEOTN +

- AN\ enineda givat AtyoTtepo NPo@avn: n.x. 0 TEAECTNG < EXEL
HEYOAAUTEPN MNPOTEPAIOTNTO AMNO ToV !'=
« EmTpenovtal noAAoi ECavayKaopol HETATEOMNG TUNou
- Anod null o€ KABE TUNO AVAPOPAGC
- Kabe T pnopei va petatpanei o€ String 0€ KAMNOIO CUVEVWON
- 'Evag tunog avag@opacg oe evav AANoV (KANOLEG POPEGR)
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MNapadsiypo opLlopol KAACEWV:
mia arntAd cuvdedepevn Alota

Eicaywyn otn yAwooa Java
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Napadsiypa kAaonc: ConsCell

/**
* A ConsCell is an element in a linked list of ints.
*/

public class ConsCell ({
private int head; // the first item in the list
private ConsCell tail; // rest of the list, or null

/**
* Construct a new ConsCell given its head and tail.
* @param h the int contents of this cell
* @param t the next ConsCell in the list, or null
*/

public ConsCell (int h, ConsCell t) {
head h;
tail t;

Elcaywyn otn yA\wooa Java 16



/**
* Accessor for the head of this ConsCell.
* @return the int contents of this cell
*/

public int getHead() ({
return head;

}

/**
* Accessor for the tail of this ConsCell.
* @return the next ConsCell in the list, or null

*/
public ConsCell getTail () ({
return tail;

}

Eicaywyn otn YAwooa Java 17



Xpnon tn¢ kKAaonc ConsCell

« EivalavtioTtowxng Asttoupyiag pe 1o cons ™G ML

« O€¢Aoupe oL AloTteg oTn Java va €ival aVTIKEILEVOOTPEPEIG:
onou n ML epappolel : : o€ pa Aiota, TO AVTIKEIMEVO-
Alota o€ Java npenet va gival o B€on va EPapuooEl TN
HEBOOO ConsCell OTOV £QUTO TOU

« HML epapudlel Length o< pa Aiota. Ot Aioteg og Java
NPENEL va €lval o€ B€on va unoAoyioouv TO PNKOG TOUG

« Katd ouvenela, 0 pnopoupe va XPNOLONOIOoUUE null
yla TNV Kev Aiota

Ewaywyn otn yAwooa Java 18



/**
* An IntlList is a list of ints.
*/
public class IntList ({
private ConsCell start; // list head, or null

/**
* Construct a new IntList given its first ConsCell.
* @param s the first ConsCell in the list, or null
*/

public IntList (ConsCell s) {
start = s;

}

/**
* Cons the given element h onto us and return the
* resulting IntList.
* @param h the head int for the new 1list
* @return the IntList with head h, and us as tail
*/

public IntList cons (int h) {
return new IntList(new ConsCell (h, start));

}

Eicaywyn otn YAwooa Java
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/**
* Get our length.
* @return our int length
3/
public int length () {
int len = 0;
ConsCell cell = start;
while (cell '= null) { // while not at end of list
len++;
cell = cell.getTail();
}

return len;

}

Eicaywyn otn YAwooa Java
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Xpnon tn¢ IntList

ML: val a = nil;
val b = 2::a;
val ¢ = 1::b;
val x = (length a) + (length b) + (length c);

Java: IntList a new IntList (null) ;
IntList b = a.cons(2) ;
IntlList ¢ = b.cons (1) ;
int x = a.length() + b.length() + c.length();
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T eival pua avadopa;

« M avagopd (reference) eival pa TipA nou npoodlopilel
LLOVOOT|HAVTA KAMOIO OUYKEKPIUEVO QVTIKEIUEVO

public IntList (ConsCell s) ({
start = s;

}

e AUTO nou nNeEPVAPE WG OPLOUA OTOV KOTAOKEUAOTH)
IntList O€v €ival Eva AVTIKEIPUEVO — Elval pLa avagopa
O€ VA AVTIKEIUEVO

* AUTO nou anoBnkeueTtal otn HETABANTA start OV €ival
EVA QVTIYPO@O TOU AVTIKEIMEVOU OAAQ L ava@opd OTOo
OUYKEKPIUEVO AVTIKEIUEVO (TO OMoio dEV AVTIYpAPETAL)
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AEIKTEC

¢ 2¢ ua YAwooa onwg n C A n C++, unapxel Evag eUKOAOG
TPONOG VA OKEPTOUAOTE TIG AVAPOPEG: MO avagpopda
glval €vag osikTng (pointer)

« Me aAAa AOvLa, pla avagopa ival n dleubuvon evog
QVTIKEILEVOU OTN UVALN

 Taouothuata Java pnopouv, av B€Aouy, va
UAOMOLO0OUV TIGC AVAPOPEG PE AUTOV TOV TPOMNO

Ewoaywyn otn yAwooa Java 23



Nat, aAAd vopla otl...

« 'ExXw akouoel ano Kanowoug OTL N Java eivat cav tn C++
OAANQ Ywpic OEIKTEG...

« To napanavw €ivat aAnBec and pa onTikr ywvia

« H C katn C++ Kavouv npo@avi TNV NoAU OTEVI) OXEON
HETAEU OlEVOUVOEWV KAl OEIKTWYV (MN.X. ENLTPENOUV
apPLOUNTIKN O€ OEIKTEQ)

* Ta npoypdupata og Java O€ pnopouv va KataAdapouv
NWG UAOMOLOUVTAL Ol AVAPOPEG: Ol AVAPOPEG €ival anid
TIMEG Nou Npoodlopifouv HOVAdIKA KABE aVTIKEIUEVO

Ewaywyn otn yAwooa Java 24



2UyKplon petaév Java kai C++

M petapAnth otn C++ pnopel va £xeL wg TN va
QVTIKEILEVO N €va OEIKTN O€ £VA AVTLKEIUEVO

* Ynapxouv dUO €NAOYEIG:

- a->x enAeyeL pa pEBodo N eva nedio x OTav TO a ival Evag
OEIKTNG O€ €va AVTIKEIUEVO

- a.x ENAEYELTO x OTAV TO a £ival £vVa AVTIKEIHEVO
M petaBAnTh otn Java d€ pnopei va £XEL WG TLU €va
QVTIKEILEVO, HOVO HLIO avaAPOPA OE €vA AVTIKEIPEVO

* AnAadn undapxet HOVO €vag ENAOYEQG:

- a.x ENAEYEL TO x OTAV TO a €ival la ava@opa o€ Eva
QVTIKEIUEVO
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2Uykplon C++ Kot Java

Ipoypoppa og C++ AvticToyyo ot Java
Point* p; Point p;
p = new Point(0,0); P = new Point(0,0);
p->move (1,2) ; p.move (1,2);
P =q; P=4q
Point p(0,0); Agv vTapyEL OVTIGTOLO
p.move (1,2);
P =4
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2UVTOMEC 0ONnylLeC xprionc ywa tn Java

Eicaywyn otn yAwooa Java
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EktUntwon Kelpévou e€0dou

* YNAapxel TO NPOKABOPIOUEVO AVTIKEIUEVO: System.out

« To onoio €xelL dUO HEBOOOUG:
- print (x) NMOuU TUNWVEL TO x, KAl
- println (x) NMOU TUNWVEL TO x KAL £VA XOPAKTHPA
VEQG YPAHUNG
* OLpeBodoL auToi eival UNEPPOPTWHEVEG YIa OAOUG TOUG
TUNOUG NAPAUETPWYV

Ewoaywyn otn yAwooa Java 28



Ektonwon pag¢ IntList

/**
* Print ourself to System.out.
<5/
public void print() ({
System.out.print ("[") ;
ConsCell a = start;
while (a !'= null) {
System.out.print (a.getHead()) ;
a = a.getTail();

if (a '= null) System.out.print(",");

}
System.out.println("]") ;

}

Elcaywyn otn yAwooa Java
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H nébodoc main

« M kKAaon pnopei va €xet pa pe6odo main wg €CNG:
public static void main(String[] args) {
}
* H peBodog autr) xpnoonoleital wg TO ONUEI0 EvAaPENG
TNG KAAONG OTAV QUTH TPEEEL WG EPAPLIOYI

 H AEEN KAEWl static TNV KAvEL pa peBodo TG KAAoNG
(class method). lpEnel va xpnowonoleitat pe Pedw!
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H kAaon TestList

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

IntList a
IntList b
IntList c
int x = a.
a.print() ;
b.print() ;
c.print() ;

= new IntList (null);

= a.cons (2) ;

= b.cons (1) ;

length() + b.length() + c.length();

System.out.println (x) ;

Elcaywyn otn yAwooa Java
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Metadpaon Kot TPEELLO TOU TTPOYPOAMHOTOC

* Tpelg KAAOEIC NPOG PETAPPACN, OE Tpia apxeia:
ConsCell.java , IntlList.java Kdl TestList.java

* (Ovoua apxeiou = ovopa KAGoNG + . java)

* Metagppaloupe Ta apxeia pe xpnon Tng EVToAng javac

- Mnopouv va HETaYAWTTIOTOUV €va NPog Eva
- 'H pe xprjon TnG evioAnG javac TestList.java OAa padi

O compiler napayel.class apxeia

« Xpnowornoloupe tov Java launcher (evtoAn java) yla va
TPECLOUNE TN HEOBODOO main VOC .class ApPXEIOU

Elwoaywyn otn yAwooa Java 32



MNeploootepn Java:
MoAupopdpLopnoc, SLATTPOCWITELEC,
KANPOVOULKOTNTA, LEPOPXLEC KAAGEWV

MNepioooTepn Java
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[MOAUHOPPICHOC UTTOTUTTWYV

Person p;

« Eival to napanavw pwa dnAwaon OTL TO p €lval pLa avag@opa
O€ €vA AVTIKEILEVO TNG KAAONG Person,

* 'OxlLakpBWC — 0 TUMOC Person UNOPEL va NEPNAUBAVEL
AVO@OPEC OE AVTIKEIMEVA AAAWV KAQOEWV

* AuTO O16TL N Java unootnpilel NOAULOP@IOUO unoTunwv
(subtype polymorphism)
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MNepioooTepn Java

ALOTTPOCWTTELEC
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Alwanpoowneiec (interfaces)

« 'Eva npwtétuno pebodou (method prototype) anAwg divel To
OVOopa TNG HeBOdOU KAl TOV TUMNO TNG — OXL TO CWHA TNG

« QOdlanpoowneieg eival cuAoyEC and npwToTUNA PEBOdWY

public interface Drawable ({
void show (int xPos, int yPos);
void hide () ;

}
M KAGon pnopei va dnNAwaoeL OTL UAOMOLEL IO CUYKEKPLUEVN
dlanpoowneia
« MeTd npeEnel va napEXeL oplopouc public peBOdwvY oL onoiot
Taplalouv Pe eKEiVOUG TNG dlanpoowneiag
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Napadsiypata

public class Icon implements Drawable ({
public void show(int x, int y) {
... oo, TS ueBooov ...

}
public void hide() {

... ouo ¢ uebooov ...
}

... TEPLOOOTEPES UEHOOOL Ko eI ...

}

public class Square implements Drawable, Scalable {
... TPETEL VO, DAOTOIEL 0/£¢ TIC UEDDOOOVS AWV TWV O10TPOTDTEIDV ...

}

Mepwoodtepn Java 37



MLati XpnOoLUOTIOLOU LE SLOMPOCWITELEC;

« M dlanpoowneia pnopel va uhonoleitatl ano NOAAEG
OLAPOPETIKEG KAAOEIC:

public class Window implements Drawable ..
public class Icon implements Drawable ..
public class Oval implements Drawable ..

* To 6vopa TnG dlanpoowneiag HNopEL va Xpnoonotnbei
WG €vAC TUNOG avagopag:

MeploodTepPn Java

Drawable d;

d = new Icon("il.gif");
d.show(0,0) ;

d = new Oval (20,30) ;
d.show(0,0) ;
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MoAUMOPPLOMOC HE SLOTTPOCWTIELEC

static void flashoff (Drawable d, int k) {
for (int 1 = 0; 1 < k; i++) {
d.show (0,0) ;
d.hide() ;

}
}

 H napanavw peBodoC gival NOAULOPPLKA: N KAGON TOU
QVTIKEILEVOU NOU AVAPEPETAL Ao TNV NAPAUETPO d dev
glval yvwoTtn KAaTta TO XPOVO HETAPPAONG

« To povo nou gival yvwoTo €ival OTL €ival pa KAGon nou
uAonolel Tn dlanpoowrneia Drawable (implements

Drawable) KOl KATA OUVENELA €lval LA KAQON NMOuU EXEL

HEBOOOUC show KAl hide ol onoieg pnopouv va KAnbouv
Meploodtepn Java 39



MoAUMOPPLOMOC HE SLOTTPOCWTIELEC

static void flashoff (Drawable d, int k) {
for (int 1 = 0; 1 < k; i++) {
d.show (0,0) ;
d.hide() ;

}
}

« Dynamic method dispatch: to nowa peBodog 0a KAnBei
KaBopiletal KATA TNV EKTEAECN AvAAoya LE TOV TUMO TOU
QVTIKEIMEVOU (runtime polymorphism)
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Avvapikn arnootoAn (dynamic dispatch)

e 2TnJava, 0 OTaTIKOG TUNOG MG avagopAac UNopEl va
glval pla unepkAAon N pa dlanpoowneia Kanowg KAaong

e 2TO XPOVO EKTEAEONG, TO CUCTNUA UAOMOINONG TNG
vYAwooac Oa npenetL KANwG va BpPeL Katl va KAAEDEL TN
owaoTtnN HEBOdO TNG NPAYHATIKNG KAAONG

* AUTO QVa@EPETAL WG DUVALKI anooToAr (dynamic
dispatch): n kpuer kat Egpeon dLIAKAGdWOoN NAvw OTnV
KAQON KATA TAV KANON Twv HEBOdWV

- H duvaukn anooTtoAr ival npoalpeTikr) otn C++

- Xpnowonoleital navta otn Java Kal 0TIG NEPLOCOTEPEG AANNEC
QVTIKEIEVOOTPEPEIC YAWOOEQ

AVTIKEIUEVOOTPEPELD 41



‘Eval tlo oAOKANPWHEVO TOpAdELYpOL

* H enopevn dlagavela deixvel Tn dlanpoowneia pLag
KAAONG Worklist nou €ival pa ouAAoyr ano
QVTIKEIUEVO String

* H kKAdon neplexel peBOdOUC HE TIGC ONOIEC UNOPOUUE

- va NnpooBEoouE Eva AVTIKEIMEVO OTN CUAAOYN,

- VO Q@ALPECOULE VA AVTIKEILEVO ANO TN GUAAOYN, Kal
- VA EAEYEOUUE KOTA NOCO ML GUANOYT €ival KEv | OXL
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public interface Worklist ({
/**

- * Add one String to the worklist.
* @param item the String to add
*/

void add(String item) ;

/**

* Test whether there are more elements in the

* worklist: that is, test whether more elements
* have been added than have been removed.

* @Qreturn true iff there are more elements

*/

boolean hasMore() ;

/**

* Remove one String from the worklist and return it.

* There must be at least one element in the worklist.

* @return the String item removed
*/

String remove () ;

MeploodTepn Java
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2XOALOL OTLC SLOTIPOCWTLELEC

* H unapg¢n oxoAiwv gival onpavTikA yia pa dlanpoowneia,
OLOTL OEV UNAPXEL KWOLKAG WOTE O AVAYVWOTNG/XPNOTNG
va KaTtaAaBel Tt (OKoneuel va) KAVeL N KaBe peBodog

« H dlanpoowneia TG Worklist dev Nnpoodlopilel kanola
OUYKEKPIHEVN dopr A TAELVOUNON: KNOPEL va UAOMOLELTAL
ano pa otoifa, pia oupd, pla oupd NPOTEPAIOTATWY, N
ano Kanota aAAn doun

e Qa TNV UAONOINOOULE WG OTOIRA, HECW OUVOEDEUEVNG
AloTag
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/**
* A Node is an object that holds a String and a link
* to the next Node. It can be used to build linked
* lists of Strings.
*/

public class Node {
private String data; // Each node has a String...
private Node link; // and a link to the next Node

/**
* Node constructor.
* @param theData the String to store in this Node
* @param theLink a link to the next Node
*/
public Node (String theData, Node theLink) {
data = theData;
link = thelink;
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/**
* Accessor for the String data stored in this Node.
* @return our String item
*/
public String getData() {
return data;

}

/**
* Accessor for the link to the next Node.
* @Qreturn the next Node
*/
public Node getLink () ({
return link;

}
}
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AL
* A Stack is an object that holds a collection of
* Strings.
*/
public class Stack implements Worklist ({
private Node top = null; // top Node in the stack

/**
* Push a String on top of this stack.
* @param data the String to add
o3/
public void add(String data) {
top = new Node (data, top) ;

}
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/**
* Test whether this stack has more elements.
* @return true if this stack is not empty
*/

public boolean hasMore () ({
return (top !'= null);

}

/**
* Pop the top String from this stack and return it.
* This should be called only if the stack is
* not empty.
* @return the popped String
*/
public String remove () ({
Node n = top;
top = n.getlLink() ;
return n.getData() ;
}
}
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‘Eva mapadeypa xpRone

Worklist w;

w = new Stack();

w.add ("Texvnty Nonpoouvn") ;

w.add ("BaoceiLg¢ Asdopévav") ;

w.add ("T'Adocoeg Ipoypappatiocpou") ;
System.out.println (w.remove()) ;
System.out.println (w.remove()) ;
System.out.println (w.remove()) ;

 'E€000G: TAdooceg IlpoypoppaTt Lopou
B&oeLg Aedopévav
Texvnty NonpoouUvry
AAAeC ulonolnoelg TG KAAonG Worklist €ival niBaveg:
LlE XPNON Queue, PriorityQueue, K.0.
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KAnpovouikotnta Kat LEpapXieg KAAGEWV

MNepioooTepn Java
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NeplocotepoC MOAUUOPPLONOC

e Oa doupe pa aAAn, No NOAUNAOKN, NNyn NOAUHOPQPLOLIOU
M KAGon unopet va napayetat and pa aAAn, He xpnon
NG A€ENG KAEIOi extends

Q¢ napadeypa 6a opiocoupe pla KAGon PeekableStack
n onoia €ivat oav Tnv KAaon Stack, aAAQ €xeL €niong pa
LEBODO peek NOU £€ETALEL TO OTOLXEIO OTNV KOPUYPI TNG
OTOoIBAC XWPIC OpWG Va TO aalpel ano autn
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/**
* A PeekableStack is an object that does everything _
* a Stack can do, and can also peek at the top
* element of the stack without popping it off.
*/
public class PeekableStack extends Stack ({

/**
* Examine the top element on the stack, without
* popping it off. This should be called only if
* the stack is not empty.
* @return the top String from the stack
*/

public String peek () {
String s = remove() ;
add(s) ;
return s;

}

}
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KAnpovopwkotnta (inheritance)

 Enewdn n KAaon PeekableStack €NEKTEIVEL TNV KAGON
Stack, KAnpovopuei OAEC TIG pEBOdOUG Kal Ta Nedia TNG

(Katt tetolo d€ oupPaivel pe TIG dlanpoOownELEG:
OTav Lo KAAon uAonolei pa danpoowneia, To Hovo
NouU avaAauBavel eival La urnoxe£Ewon Va UAOMOLNOEL
Kanoleg peodoug.)

* EKTOC and KANPOVOUIKOTNTA, N ENEKTAON TWV KAACEWV
odNYEl Kat o€ NOAUHOPPLOUO
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Stack sl = new PeekableStack();
PeekableStack s2 = new PeekableStack();
sl.add("1ny Epyacia") ;

s2.add("2n Epyacia) ;
System.out.println(s2.peek()) ;

Mpoocefte OTL wa kKAnon s1.peek () 6¢ Ba ntav
VOULUN, TtapOAo 1tou n sl eival pia avodopa o€ Eva
QVTLKELLEVO TNC KAdonG PeekableStack. O
AELTOUPYLEC TTOV ETLTPETOVTOL 0T Java kaBopilovtal
QO TO OTATLKO TUMO TNC avadopac Kol OxtL oo TNV
KAQLON TOU QVTLIKELMEVOU.
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Epwtnon

* H ulonoinon tng neBodou peek dev NTAV N NLO

arnodOTIKN:

public String peek () {
String s = remove();
add (s) ;
return s;

}
* [aTi OEV KAVOULE TO NAPAKATW;

public String peek () {
return top.getData();

}
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Anavtnon

 To nedio top TNG KAAONG Stack £xel ONAwOel private
 H kKAGon PeekableStack 0€ HUNOPEL va TO NPOCNEAACEL

e [a a no anodoTikn HEBodOo peek, N KAAON Stack
NPENEL VA KATAOTNOEL TO NEdIO top 0pATO OTIC KAAOELG
NouU TNV EMEKTEIVOUV

« AnAadn npenetl va To ONAwoel we protected avTi yla
private

¢ 2UvNBNC NPOKANON OXEDIOOUOU YIA AVTIKEIUEVOOTPEWPEIG
VYAWOOEG: NWG 0 OXEDIOOUOG Ba KAVEL EUKOAN TNV
gnavayxpnotlponoinon HEBOdWV PECW KANPOVOULKOTNTAG
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AAUGLOEC KANPOVOULKOTNTOC

¢ 2Tn Java, pa KAaon Hnopei va €xetL NOAAEC KAQOEIC Nou
napayovtal and autn

* [a TNV akpiBela, 6AeC ol KAAoelg tnG Java (ekTtdc and
Lia) napayovTtal ano Kanota GAAn KAGon

« Eav otov oplopd piag kAaong dev npoodlopietal Kanola
npotTaon extends, N Java autOUATA EVVOEL:
extends Object

 H KAGon Object €ival n npwTtapXIk KAGon tTng Java
(dev napayetatl ano Kanowa aAAn)
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H kAaon Object

« 'OAeg ol KAAOEIG napayovTal, AUeca N EUPECa, ano tTnv
npoKkaboplopEvn KAAon Object

(eKTOG puUOLKA and TNV KAAon Object)

* 'OAeg ol KAAOELG KANpovopouv peBodouc ano tnv KAAon

Object, yla Napadelypua:

getClass, EMNOTPEPEL TNV KAAON TOU AVTIKEIUEVOU
toString, ylO HETATPONN TOU AVTIKEIPEVOU OE String
equals, yla OUYKPLON PE GAAQ QVTIKEIPEVA

hashcode, yla UNOAOYIOHO EVOG OKEPAIOU (int) NOU AVTIOTOIXEL

oTNV TIUN TOU KwdIKOU KaTtakeppatiopou (hash code) tou
AVTIKEIUEVOU

K.AM.
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YrepkaAuyn KANPOVOUNHEVWV OPLOMWYV

« Kanoleg popec pnopel va BeAoupe va enavakabopiooupue
TN AEITOUPYLKOTNTA YOG KANPOVOUNUEVNG HEBOdOU

* AUTO O€ yiveTal HE XProN KAMoLlou €0IKOU KATAOKEUAOTH:
E€VAC VEOG OPIOUOG HaG HEBOOOU QUTOUOTA UNEPKAAUNTEL
(overrides) €vav KANPOVOUNUEVO OPLOUO TOU idlou
OVOHOTOG Kal TUnou
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NMNoapdadelypa unepkaAuyng

* H KAnpovounpevn pHEB0dOG toString anAwg ouvoualel
TO OVOMA TNG KAGONG KAl TOV KWOLKO KATAKEPUATIOMOU
(o€ poppr] 0EKAELadIKOU aplOIoU)

* Me aAAa AOy1a, 0 KwdIKAG TNG default pe@ddou TUNWVEL
KATL oAV TO €ENG: Stack@b3d42

* M €10k peBodOC toString otn HEBOdO Stack, ocav
TNV NOPAKATW, KMNOPEL VO TUNWOEL €vVA MO DIEUKPIVIOTIKO
LAVULQ:

public String toString() {
return "Stack with top at " + top;

}
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lepapyiec KANPOVOMULKOTNTOG

* H oxeon KANpovouIKOTNTAG ONMUIOUPYEL L LlEpapxia

 Hepapxia autn €ivat eva 0£vOpo pe pida TNV KAGON
Object

e 2.€ KAMOLIEG NEPINTWOELG Ol KAAOELC ANAWG ENEKTEIVOUV N
Lia TNV GAAN

e 2€ AAAEC NEPINTWOELG, N LEPAPXIO TWV KAACEWYV KAl N
KANPOVOUIKOTNTA XPNOIOMNOIoUVTAL OUTWG WOTE O

KWOIKAG Mou €ival KOVOG yla NEPLOCOTEPEC Ao Uia
KAQOELC VA undapyxeLl HOVO O€ HLla Kotvh Baotkn KAGon
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AUO KAQOELC LE TIOAAQ KOLVA OTOLXELO — OAAQ
Kapior Sev elval pla amAn emektaon tTng AAANG.

public class Label ({
private int x, y;
private int width;
private int height;
private String text;
public void move
(int newX, int newY)
{
X = newX;
Y = newyY;
}
public String getText ()

{

return text;

}

MeploodTepn Java

public class Icon {
private int x, y;
private int width;
private int height;
private Gif image;
public void move

{

}

public Gif getImage ()

{
}

(int newX, int newY)

X newX;
Y = newy;

return image;
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O kwoKac KoL ta bedopEva TTov elvall Kowa
gxouv e€axBel o pa kowvn “Baoikn” kKAaon.

public class Graphic ({
protected int x, y;
protected int width, height;
public void move (int newX, int newY) {
X = newX;
Y = newyY;

}

public String describe () ({
return "Generic graphic at (" + x + ", " +y + ")";

}
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OL KAAOELC KANpOVOoUOUV Ta SE50UEVAL KL TLC
Aeltoupyiec Tnc Paoikng KAAoNC.

public class Label extends Graphic ({
private String text;

public String getText () { return text; }

@Override
public String describe() {
return "Labe]_: \vvn + text + n\vv at (" + x + n’ " o4 y + vv)vv;

}
}

public class Icon extends Graphic {
private Gif image;

public Gif getImage () { return image; }

@Override
public String describe() {

return

}
}

"Icon: [" + imageName + "] at (" + x + ", " +y + ")";

Meploodtepn Java 64



‘Eva tpoBAnpa oxedlacpou

* [1OAAEG pOpEC OTAV YPAPOULE TOV 010 KWOLIKA Cava Kal
cavaA, OKEPTOHOOTE OTL 0 KWOIKAG AUTOG npenetL va “Pyel”
o€ Jla ouvaptnon (o€ pia pebodo)

« 'Otav ypayoupe TIG 101G PHEBOOOUC cava Kal ¢ava,
OKEPTOMAOTE OTL Kanola peBodog npenel va “Byel” og pla
KOLVI] BAOCIKr) KAGON

* Onote eival KAAO va KATAAABOULE VWPIG OTO OXEDIOOUO
KATA nO0O0 UndpxeL avaykn yla KOWVEG BACIKEG KAQOELCG,
npLv YPAWOUHE APKETO KwOIKA 0 onoiog Ba xpelaletal
avadlopyavwon
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MoAupnoppLopOC UTOTUTWV

public class Main {
public static void main(String[] args) {
Label gl = new Label ("Submit") ;
Icon g2 = new Icon("checkmark.png") ;

printGraphic(gl) ;
printGraphic (g2) ;
}

static void printGraphic (Graphic g) {
System.out.println(g.describe()); // Dynamic dispatch
}
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Yrotumnot Kot KAnpovouLKotnta

« M napayopevn KAAoN €ival EVOG unotunog
* Ano nponyoupevn dLAAEEN:

Evac vrtoturnoc gival eva urtooUVOAO TwV TIUWV KATTOLOU TUTTOU,
aAAa urtootnpilel Eva UTTEPCUVOAO TwV AELTOUPYLWV TOU.

« Katd 1o oXedlaouo NG lEpapXiac Twy
KAQOEWV, NPEMEL VO OKEPTONAOTE TNV
KANPOVOUUKOTNTA TNG AEITOUPYIKOTNTAG TOUGMoAUmAgupo

Zxnua

* 'Ouwg oL “QUOIKEG” lEpapXieg Oev eival navTta
O, TL Mo KATAAANAO pnopei va undpcel Goov
a@PoPA 0TNV KANPOVOULKOTNTA TWV AE[TOUle(b\i-Etpdevo

TetpamnAsvupo
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Enéktaon Kat vAomoinon

* OLKAGOEIC HMOPOUV VA XPNOLUOMNOLO0oUV TIGC AECEIC
KAEIOIO extends KAl implements OUYXPOVWG

* [0 KABe KAGoN, n uhonoinon €vog cuoThuaTog Java

KPATAEL NANPOPOPIEC VIO APKETEC LOIOTNTEG, ONWG YIa
NapAdELYLQ:

A: TIC Slampoowrelec tou n KAAon UAoToLEl

B: tic ueBodouc mou eival UTTOXPEWUEVN VA OPLOEL
[: TIc neBodouc nov opillovtol yla TNV KAAon

A: ta media tou eplhapBavet n kKAaon
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ATIAEC TTEPUNTTWOELC

* 'Evac oplopog pebodou ennpeadlel povo to
* 'Evac oplopog nediou ennpeadetl povo 1o A

* M dAAwon implements ennpeddlel Ta A kal B

- 'OAecg ol dlanpoowrieieg npooBETovTal 0To A
- 'OAecg ol peBodol Toug npocBeTOVTAL OTO B

A: TLIc SLampoowTeleC TTou N KAAon UAOTIOLEL

B: tic ueBodouc mou elval UTIOXPEWMEVN VAL OPLOEL
[: TIc neBodouc nmov opilovtal yo TNV KAACN

A: ta media ou neplhapBavet n KAaon
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H UoKoANn nepimtwon

* M dAwon extends ennpeadlel OAEC TIC NANPOYPOPIEG:
- 'OAec ol dlanpoowneieg TNG PacikNg KAAonG npooBeTovtal oto A

- 'OAecg ol pEBodoL nou unoxpeouTal N Baciki KAGOT va opioel
npooBETovTalL 0TOo B

- 'OAeg ol pEBodOL TNG BaatknG KAAong npoobetovtal oto [
- 'OAa 1ta nedia TNG BaolkAG KAAoNG npooBETovTal oto A

A: TIc SLampoowTeLleC TTOU N KAAon UAOTIOLEL

B: tIc ueBodouc mou elval UTTOXPEWUEVN VA OPLOEL
[: TIc neBodoucg rou opillovtal ya TNV KAAon

A: ta media tou meplhapBavet n kKAaon
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To MPONYOUEVO MOPASELYUA LOC

public class Stack implements Worklist {..}
public class PeekableStack extends Stack {..}

 H kKAGon PeekableStack €XElL WG:
- A: ™n dlanpoowneia Worklist, and KAnpovoula

- B: TIg unoxpewoelg yia uhonoinon tTwyv peBodwv add, hasMore,

KAl remove, €MioNG and KAnPovould

[: TIC peBOdOUG add, hasMore, KOl remove, KANPOVOUNUEVEC,
Onw¢ €niong Kat tn dlkA TG HEB0OO peek

A: 1O nedio top, €NioNg KANPOVOUNUEVO
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Muwa patid otic abstract KAAOELC

* lapatnpnote otLto [ €ivat unepouvoAo Tou B: n KAGon
NPENEL VA €XEL OPIOMOUG YL OAEG TIG HEBOOOUG

« H Java ouvBwcg anattel To napanavw

* OLKAQOEIG pnopouv va anaAAayouv anod autnv tnv
unoxpPEWonN HE To va dnAwBouv apnpnUEVEG (abstract)

M abstract KAGon pnopel va xpnotuonotndei povo wg
Baoikr) KAaon

e (AUTO onuaivel OTL OgV pnopouv va dnuoupynbouy
QVTIKEIPEVA TNG OUYKEKPIMEVNG KAGONG.)
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TeAwkec (Einal) kKAaoeig kal pEBodol

* [leplopidouv TNV KANPOVOUIKOTNTO

- Ol TENKEG KAAOEIG OE UMOPOUV VA EMEKTABOUV KAl Ol TEAIKEG
HEBOOOI TOUG dE PNOPOUV va EavaopLloTOUV

* [Mapadelypa, n KAGon
java.lang.String

* H unapg¢n TeAKwV KAQGOEWV €ival ONUAVTIKA YO d0@AAELD

- O NpoypapUaTIOTHG MNOPEL VA EAEYCEL NANPWG TN CUUMNEPLPOPA
OAWV TwV UNOKAACEWV (KOl KOTA CUVENELA TWV UNOTUNWY)

2nM.: HdNnAwon £inal ptropei va XpnoigotroinBei kal o€ 1redia: eKei, TO
final onuaivel OTI UTTOPEI VO avaTeBEi TINAR pOvo pia opd oTo TTEdIO
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MoAAarnAn kAnpovouikotnta (multiple inheritance)

e 2€ KAnoleg YAwooeg (onwg n C++) pua KAGon Pnopei va
EXEL NEPLOCOTEPEG ANO Hia BACIKEG KAAOEIG

« [Mapadeypa: €va noAupnxavnua (multifunction printer)

Printer Copier Scanner Fax
MultiFunction

* Enuwpavelaka, T6oo n onpactoAoyia 000 Kat N uAonoinon
(aivovTal EUKOAEG: N KAGON anAd KAnPovouEel OAa Ta
nedia Kal TIG pebodoug Twv Baoikwy TNG KAGCEWV
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MpoBARpHOTO CUYKPOUOCEWV

* OLJlaPOPETIKEG PACIKEC KAACELC €ival AOXETEG HETACU
TOUG KAl UMOPEL va PNV €Xouv oXeOLOOTEL £TOL WOTE va
ouvouadlovTal

* [ napadelypa, T600 N KAGON Scanner 000 KAl N Fax
LMOPEL VA £XOUV opiloel pa pEBodO transmit

« To gpwTNUA £LvAL: TL NPENEL VA CUUPBEL OTAV KOAEOOUUE
TN HEB0OO MultiFunction. transmit;
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To npoBAnua tov dropaviiov

* M KAGon punopet va KANPovopel ano tnv dla Baciki)
KAQON HEOW NEPLOCOTEPWY TOU EVOG HOVONATIOU

N
N

« Edv n kAdon A opilel €va nedio x, TOTE TOOO N B 600 Kal
n C €XOUV €va

« AnAadn n KAGon D €xelL dUO TETOLA NEDIQ;
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To npoBAnua eivat eMAVGLHO, OAAQ...

« M yAwooa nou unootnpilel NOAAANAR KANPOVOUIKOTNTA
NPENEL VA €XEL KAMNOLOUG KNXAVIOUOUG XEIPLOHOU aQUTWVY
TWV NPOBANUATWYV

« BeBaiwg, dev gival OAa ta npoBAApATA TOOO NOAUNAOKA

¢ 'Ouwg, TO PACIKO EPWTNUA €ivaLl: TA NAEOVEKTIHATA NOU
NPOOPEPEL N NOAANANAR KANPOVOULKOTNTA aciouv TNV
NPO0BETN NOAUNAOKOTNTA OTO OXEDIAOUO TNG YAWOOAG;

* OLoxedlaoTteg NG Java fnrav (kKat eivat) TnG yvwung otLn
NOAAQNAN KAnpovoukoTnTa dev acidel ToV KOMo
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Zwn XwpLc ToAAATA KANPOVOULKOTN T

* 'Eva nAEOVEKTNUA TNG NOAAANANG KANPOVOUIKOTNTAG
glval OTL pLa KAGON HNOPEL VA £XEL APKETOUG
OLAPOPETIKOUG HETAEU TOUG TUNOUG (N.X. Copier Kal
Fax)

- AuTO pnopel va yivel otn Java pe xpnon dlanpoownewwy: Ho
KAQON UMOPEL va UAOMOLEL Evav anePLOPLOTO apLlOpo ano
dlaNPOCWNEIEC

* 'Eva ennA€ov NAEOVEKTNUA €ival N duvaTtoTnTa

KANPOVOULIAG AEITOUPYIKOTNTOC ano NMOAAANAEC BACIKEG
KAQOEIC

- AuUTO €ival DUOKOAOTEPO va Yivel O€ pa yYAwooa oav tn Java
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MpowOnon (forwarding)

public class MultiFunction ({
private Printer myPrinter;
private Copier myCopier;
private Scanner myScanner;
private Fax myFax;

public void copy () {
myCopier.copy () ;

}

public void transmitScanned() {
myScanner.transmit () ;

}

public void sendFax () {
myFax.transmit () ;

}
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MapapeTplkoTNTA LECW generics
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Avurntapéio yevikwv KAAoewv otic Java 1.0-1.4

* To nponyoupevo Napadelypa KAGong Stack oploTNKE WG
La otoifa and oupPoAooelpeG

« Katd ouvenela, € pnopel va enavaypnotponotndei yia
oTolBeC AAAWV TUNWYV

e 2Tnv ML pnopoucape va XPNOOMNo)OoOUE HETABANTEG
TUNWYV YO NEPNTWOEIG OAV KOl AUTEG:

datatype 'a node =
NULL |
CELL of 'a * 'a node;

 H Ada katn C++ €xouv KATL Napouolo, aAAG 6xL n Java

Meploodtepn Java 81



ZwnN XWPLC YEVIKEC KAAOELC otiC Java 1.0-1.4

« Mnopoupue va oplooupe pla otoifa Tng onolag ta
OTOLXELO €ival AVTIKEIHEVA TNG KAAONG Object

* O TUNOG Object €ival 0 NO YEVIKOC TUNOC TNG Java Kal
neEPIAAUPAVEL OAEG TIG AVAPOPEG

« Katd ouvenela o oplopoG HECW TNG KAGONG Object
ENITPENEL OE AVTIKEIPEVA OnolacdnnoTe KAAong va
TonoBetnOouv oTn oToBa

« To napanavw nPoo@EPEL KANOLOU €i00UC NOAUHOPPLIOUO
unoTunwyv
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public class GenericNode ({
private Object data;
private GenericNode 1link; ——
public GenericNode (Object theData,
GenericNode thelink) {
data
link
}
public Object getData() ({
return data;
}
public GenericNode getLink () {
return link;

}

theData;
thelink;

}

Kotd mapopoLo tpormo, 6a urmopoUoaLeE VoL OPLOOUE TNV
kKAaon GenericStack (kal plio GenericWorklist
dlampoowrneia) pe xpnon Object otn Beon tng String
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MeLlOVEKTNMOL

* [0 va avakTAOOUUE TOV TUMNO TOU AVTIKEIUEVOU OTN
otoiBa, 6a npenel va xpnoonorjocoupe eva type cast:

GenericStack sl = new GenericStack() ;

sl.add("hello") ;
String s = (String)>sl.remove();

* To napandvw HAAAoV gV €ival OTL MO PIAIKO YIa TOV
NPOYPOLUATIOTH

* Eniong dev gival 0TL no anodoTIKO O€ XPOVO EKTEAEONG:
N Java npenet va eAEYEEL KATA TN OLAPKELD EKTEAEONG

TOU NMPOYPAUUATOC OTL TO type cast enttpeEneTal —
ONAadn OTL TO AVTIKEIUEVO Elval NPAYUOTL Eva String
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AANO pELOVEKTNHA

* OLnpwTtdyovol TUnoL NpENeL NPwWTa va anodnkeubouv oe
EVA AVTIKEIPEVO €AV BEAOUE va TOUG BAAOUUE O U
otoifa:

GenericStack s2 = new GenericStack() ;
s2.add (new Integer (42));
int 1 = ((Integer) s2.remove()) .intValue()

« To napanavw €ival eNinovo Kat oxt 0,TL o anodoTIKO

* H kKAdon Integer €ival N NPoKaBopPLOPEVN KAGON
NEPLTUALY O (wrapper class) yla TouG aKEPaioug

* YNAPXEL IO TETOLA KAQON YO KABE NPwTOYyOovo TUNo
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Generics, otn Vvewtepn Java

¢ ZEKIVWVTAG pe TN Java 1.5, n Java €xelL generics, dOnAadn)
NAPOAUETPLKEC NOAUHOPPLKEC KAAOELC (KAl OLanpPOCWIEIER)

« H ouvtagn toug potadel pe tn ouvtacn twv C++ templates

public class Stack<T> implements Worklist<T> {
private Node<T> top = null;
public void add (T data) {
top = new Node<T>(data, top) ;
}
public boolean hasMore () {
return (top !'= null);
}
public T remove () {
Node<T> n = top;
top = n.getLink() ;
return n.getData() ;
}
}
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Xpnon twv Generics

Stack<String> sl = new Stack<String>() ;
Stack<Integer> s2 = new Stack<Integer>()
sl.add ("hello") ;

String s = sl.remove() ;

s2.add (42) ;

int i = s2.remove() ;

« O TUNOC NoU XPNOIHOMNOLOUUE WG OTLYUIOTUNO EVOG generic NPEneL va
eival TOnog ava@opdac kat Xt NPWTOYovoG TUNoG

* [ auto xpnotponotwoupue Integer avti yia int

« H Java pnopei va kavel auto-boxing kat auto-unboxing wote va
HETATPEYEL int o€ Integer kKatl avtioTpoPa
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Mati 6ev untRpéoav generics otiC MPWTEC Java;

* YNNp¢av apKETEC NPOTACEIC VIO ENEKTAON
¢ 2€ OUPQWVIa PE TOUG PACIKOUG OKOMOUG TNG YAWOOOG

* 'Ouwg “o dldBoAog eival OTIC AeNTOPEPELES”, ONWG:
- TLNOPEVEPYELIEG £XEL N UNAPEN generics yia TN dladlkaoia EAEYXOU
TwWV TUNWV;
- [lolog €ival 0 KAAUTEPOG TPOMOG va Yivel n uAonoinon;
* Mnopei N apnpnueEvn pnxavr) TnG Java va Ta urnooTnpicel,
* Avval, peow npooBeTwy bytecodes 1} pe Kanolov AANO TPONO;
* MEow EexwploTOoU KWOIKA YIa KABE OTIYUIOTUNO;
* Méow idlou Kwdika (e Xpnon casts) yia 6Aa Ta oTIyUOTUNA,
« EvowpatwOnkav otn Java 1.5, padi pe autopatn

puetatponn boxing + unboxing, n.x. yia int kat Integer
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Ot tumoL TwV generics TnG Java eAEyyxovtat

* M yevikr) KAGon pnopei va BeANOEL va XPNOLLLOMOLNOEL

AEITOUPYIEGC OE AVTIKEIPEVA EVOC TUNOU-MOPAUETPOU
[Mapadelyua: PriorityQueue<T> .. if (x.less(y))

* AUO0 nBaveg NpooeyyioelG:

- C++: 'Otav kataokeualetal €va OTIYULOTUNO £VOG template,
EAEYXETAL TO KATA NOCO OAEG Ol AEITOUPYIEC HNOPOUV Va
EMNAUBOUV — 0 EAEYXOC QUTOC MNOPEL VO NPEMEL VO KOBUOTEPIOEL
HEXPL KAl TO Xpovo ouvdeong (linking)

- Java: OLTunot eAeyxovtal OTATIKA Tn OTIYU TOU OPLOMOU TOUG
Kal O€ XpeIAleTal va YivEL KaVEVAG AANOG EAEYXOG apyoTEPQ

* AUTA N NPOOEYYLIoN ENPBAAAEL OTO MPOYPALLA VO EXEL
NAnNpPo@opPia yia TOV TUNO TNG NAPANETPOU
e [lapddelypa : PriorityQueue<T extends ...>
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Napadeiypa: Mivakac KOTAKEPLATLOUOU

public interface Hashable {
int HashCode() ;

};

class HashTable <Key extends Hashable, Value> {
void Insert (Key k, Value v) {

int bucket k.HashCode() ;

InsertAt (bucket, k, v);

H éxppoon npénel va unv metdel oAU
KOTO TN O1001KOGL0 ELEYYOL TOV TUTTMV.

Xpnouonotovue “Key extends Hashable”
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Napadsiypa: Oupa mPOTEPALOTNTAC

public interface Comparable<I> ({

boolean lessThan(I) ;

};
class PriorityQueue<:>extends Comparable > {

T queuel];
void insert (T t) {

. 1f (t.lessThan(queue[i]))
}

T remove () { .. }
};
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‘Eva teAevtaio napadslypa ...

public interface LessAndEqual<I> ({
boolean lessThan(I) ;
boolean equal(I) ;
}
class Relations<C extends LessAndEqual<C>> extends C ({
boolean greaterThan (Relations<C> a) ({
return a.lessThan(this) ;
}
boolean greaterEqual (Relations<C> a) {
return greaterThan(a) || equal (a);
}
boolean notEqual (Relations<C> a) { ... }
boolean lessEqual (Relations<C> a) { ... }

}
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YAonoinon twv Generics

* Alaypagn Tunwv (type erasure)
- O €Aeyxog TUNWV KATA TN HETAPPOACN XPNOIUOMNOLEL TA generics

- 2T OuvEXELD 0 compiler anaA&i@eL Ta generics HEOW OLAYPAPNG

« AnAadn peTAYAWTTI(EL List<T> 0c List, T 0€ Object, Kal
NPOCOETEL AUTOUATEG HETATPOMNEG TUNWYV (casts)

- Ta generics prnopouv va xpnotponotnouyv povo Pe TUnoug
avapopwv

 Ta generics TnG Java d¢gv gival oav ta templates tng C++
- O1dnNAWOoEIC TWV generics EAEYXOVTAL WG NPOG TOUG TUNOUG TOUG
- Ta generics petagpalovtal anac
« Aev Aappavel xwpa kanola oTiyptotunonoinon (instantiation)
* O napayopevog KwdIKag Og dIOYKWVETAL
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