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NMoAupop@PICHOG UTTOTUTTWYV

Person p;
* Eival to napandvw pa dHAwaon OTL To p €ival pia avagopd
O€ €va AVTIKEIPEVO TNG KAAONG Person;
* 'OxL akpBwG — 0 7UMO¢ Person UNopei va nephapfavel
AVOQOPEG O AVTIKEIMEVA AAAWV KAGOEWV

* AuTO 816TL n Java unooTnpidel NOAULOP@PLOUO uNoTUNWY
(subtype polymorphism)
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Meprexépueva

AlamrpoowsTreieg (interfaces)

* YAonoinon danpoowneiag Twv KAGOEWV
* Enéktaon twv KAGoswv

» Enéktaon kal uhonoinon

* [1oAAaNAR KANPOVOUIKOTNTA

* [NapapeETPIKOTNTA HECW YEVIKWYV HEBOBWV (generics)

Meploodtepn Java 3

* 'Eva npwtdtuno pebodou (method prototype) anAwg divel
TO dvopa NG peBddouU Kal Tov TUNO TNG — OXL TO CWHA TNG

+ Oudlanpoownieieg eivat cUAOYEG and npwToTuna PeBddwv

public interface Drawable {
void show(int xPos, int yPos) ;
void hide() ;
}
* Mia kKAGon pnopetl va dnAwael OTL UAOMOLEL HIa
OUYKEKPIUEVN dlanpoowneia
* MeTd npEnetL va NapEXEL OpLOROUG public PEBODdWYV OL
onoiot TapldfouV Pe EKEIVOUG TNG dlaNPOoowWNEiag
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Mapadeiypara

public class Icon implements Drawable {
public void show(int x, int y) {
... OOUO THG UEOOIOD ...

}

public void hide () {
... 00U ™G uedodov ...

}

... WEPLOTOTEPES UEGODOL Ko Tedia...

}

public class Square implements Drawable, Scalable ({
... TIPETEEL VO, DAOTIOLEL 0AES TIG ue000vg OAWY TV JLATPOTOTEIWDV ...

}
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Marti XpnoIMOTTOI0UE SIATTPOCWTTEIEG;

+ Mia dianpoowneia pnopei va uAonoleitat and NoAAEG
OlOQOPETIKEG KAAOEIG:

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

* To 6vopa tng dlanpoowneiag Unopei va xpnotonotnBei
WG £vag TUNOG avagpopdg:
Drawable d;
d = new Icon("il.gif") ;
d.show (0,0) ;

d = new Oval (20,30);
d.show(0,0) ;
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NMoAupop@PICHOG ME DIATTPOCWITEIEG

static void flashoff (Drawable d, int k) {
for (int i = 0; i < k; i++) {
d.show(0,0) ;
d.hide() ;
}
}
* H napandvw pEBodoG ival NOAUHOPPIKN: N KAGoN Tou
QVTIKEWWEVOU NOU aVAPEPETAL and TNV NAPAUETPO d dev
gival yvwoTr KaTtd 1o XpOvo HETAPPAONG

» To pévo nou gival yvwoTo eival 0Tl eival pa KAGon nou
uAonolei Tn dlanpoowneia Drawable (implements
Drawable) KalL KOTA OUVENELD €ival L KAAOT Nou €xEL
HEBOGOOUG show Kal hide oL 0noieg unopouv va KAnbouv
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‘Eva 110 OAOKANPWHEVO TTAPADEIYHO

* H endpevn dagdvela deixvel Tn dlanpoowneia pag
KAGonG Worklist nou €ival pa cuAhoyr ano
QVTIKEIHEVA String

* H kAdon neplExel peOdoUG PE TIG ONOIEG KNOPOUE

- VO NPOCBECOUUE £va QVTIKEIMEVO OTN GUAAOYA,

- VO AQAIPECOUME £VA AVTIKEIIEVO and Tn GUANOYH, Kal
- va eAEyEoupe KaTA NOCO Yl CUANOYH €ival KEVN 1) OXL
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public interface Worklist {
/**
* Add one String to the worklist.
* @param item the String to add
Y
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.

* @return 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.
* Qreturn the String item removed

i

String remove () ;
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2XOA10 OTIG IATTPOOWTTEIES

H Unap&n oxoAiwv €ival onpavTikA ya Yo dlanpoowneia,
OL0TL OV UNAPXEL KWOIKAG WOTE O AvVAyVWOTNG/XPROTNG
va KaTaAdBeL TL (OKoneueL va) KAveL N KaBe péBodog

H dlanpoowneia TnG Worklist dev npoodlopidel kanola
OUYKEKPIYEVN dopr ) Taglvounon: unopei va uhonoleital
and pa otoifa, pia oupd, A KATL AAAO

Oa TnVv uAonolooupEe WG OToIRA, HECW CUVOEDENEVNG
AioTag
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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.
I/

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 thelLink 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.
* @Qreturn our String item
W/
public String getData() ({
return data;

}

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

}
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/**
* 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
w3/
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.getlink() ;
return n.getData() ;

}
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‘Eva rapadsiypa XpRong

Worklist w;

w = new Stack() ;

w.add ("o HNapaockeudg.") ;

w.add ("Bag, ")

w.add("Bag, Bag,");
System.out.print (w.remove()) ;
System.out.print (w.remove()) ;
System.out.println (w.remove()) ;

* 'E€0d0G: Bag, Pacg, Pag, o INapaokeUvdc.
» AMN\EG UAOMOLAROELG TNG KAAONG Worklist €ival NiBOaveg:
HE XPHoN Queue, PriorityQueue, K.Q.
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ETrékTaon Twv KAACEWV
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Mep1o0cOTEPOG TTOAUNOPPIOUOG

* Oa doupe pia AAAN, No NOAUNAOKN, NNy NOAULOP@LOMOU

* M KAGon pnopei va napdyetat and pua aAAn, Pe Xpnon
NG AEENG KAEDl extends

Ma napadeypa: 6a opicoupe pa KAGon
PeekableStack n onoia €ivat oav Tnv KAGoN Stack,
OAAG €xeL eniong pa pEB0dO peek nou eE€TAlEL TO
OTOLXEIO OTNV KOpU®Pn TNG 0Toiag XwpPi§ OLWGS va TO
agalpei anod auth
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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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KAnpovouikétnTa (inheritance)

* Enedr n KA\Gon PeekableStack €NEKTEIVEL TNV KAGON
Stack, KAnpovopei OAeG TIG peBOdOUG Kal Ta nedia NG

(KaTL T€TO0 O€ OoupPaivel pe TIG dlANPOCWNEIEG: OTAV
HLa KAGon uhonolei pia dlanpoowneia, To HOVo nou
avaAapBavel ival pa unoxpewaon va UAOMOLACEL
KAnoleg pebodoua.)

* EKTOG and KANPOoVoUIKOTNTA, N ENEKTACT TWV KAACEWV
odnyei kat og NOAUHOPYPIONS
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Stack sl = new PeekableStack() ;
PeekableStack s2 = new PeekableStack() ;
sl.add("drive") ;

s2.add("cart") ;
System.out.println(s2.peek()) ;

[Ipocéte 6T o kKANon sl .peek () o¢ Oa frav
vouun, maporo mov M s1 givar pa avoapopd o
éva avtikeipevo g kKAdong PeekableStack.
Ot Aertovpyieg mov emttpémovtol 61 Java
kaBopilovtar amd 10 GTUTIKO TOTO TG AVAPOPAS
KoL Oyt oo TNV KAGGT TOV OVTIKEIEVOU.
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EpwTtnon

* H ulonoinon tng pebodou peek dev TAV N MO

anodOoTIKN:

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

» [aTi dev K&voupe TO NAPOKATW;

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

* To nedio top TNG KAGONG Stack £xeL dNAwOEei private

* H kAdon PeekableStack 0€ pnopei va 1o npooneAdoel

* [0 pa no anodoTikr PEBodOo peek, N KAAON Stack
NPENEL VA KATAOTAOEL TO Nedio top 0paTO OTIG KAAOELG
MOuU TNV eNEKTEiVOUV

* AnAadn np€net va To dNAWOEL WG protected avTi yla
private

* 2uvnRONG nNpdkANon oxedlaOUOU YL AVTIKEILEVOOTPEPEIG
YAWOOEG: NWG 0 OXEDIAOUOG Ba KAVEL EUKOAN TNV
enavaypnotpgonoinon PeBddwv HECW KANPOVOULKOTNTAG
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AAucoideg KANpPOVOMIKOTNTAG

« 2Tn Java, pa KAGon pnopei va €xet NOANEG KAAOELG nou
napdayovtatr and auth

* [a TNV akpifela, OAeg ot KAAOEIG TNG Java (eKTOG anod
pia) napayovTal and KAanota GAAn KAGon

» Eav otov oplopd pag KAaong dsv npoodlopidetal kanowa
npoétaon extends, n Java autopaTa EVVOEL:
extends Object

* H kAGon Object €ival N NnpwTapyIKr KAGon tng Java
(6ev napayetatl anod kanowa GAAN)
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H kAdon Object

* 'OAeg ol KAAOEIG NnapdyovTal, dueoa f EQPeca, and tnv
nPokaboplopEvn KAGoN Object
- (eKTOG QuOKG and Tnv KAGon Object)

* 'OAeg ol KAAoEIG KAnpovopouv pueBddoug and tnv KAGon
Object, yla napadelypua:
- getClass, ENOTPEPEL TNV KAACN TOU QVTIKEEVOU
- toString, yla HETATPOMNN TOU QVTIKEWEVOU OE String
- equals, yla oUyKplon pe GANa avTIKeipeva
- hashcode, yla unoAoylopo vOG akepaiou (int) Nou avTlOTOLXEL

oTNV TN Tou KwdkoU KaTtakeppaTiopoU (hash code) Tou
QVTIKELEVOU

- K.AM.
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Y1repKAAuyn KANPOVOUNHEVWY OPICHWYV

« Kdnoleg @opég pnopei va BEAoupe va enavakabopiooupe
TN AEITOUPYIKOTNTA IO KANPOVOUNKMEVNG HEBOGDOU

* AuTO O¢ yiveTal pe xpAon KAnolou €10IKoU KATOOKEUAOTHA:
€VOG VEOG OPIOUOG JIaG HEBOdOU QUTOMATA UNEPKAAUNTEL
(overrides) €vav KANPOVOUNUEVO OPLOUO TOU Blou
OvOHOaTOG Kat TUNou
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Mapadeiypa utrepKAAuyng

* H kAnpovopnuévn péBodog toString anAwg ouvouddlel
TO Ovopa TNG KAGoNG Kat ToV KwdKO KATAKEPUATIOMOU
(o€ popr dekacgadlkou aplBpoU)

* Me aAAa Adyua, o kwdkag tnG default pebddoU TUNWVEL
KATL Oav TO €EAG: Stack@b3d

* Mia €181k p€B0OOG toString 0T HEBODO Stack, oav
TNV NAPOKATW, KNOPEL va TUNWOEL EVA MO OIEUKPLVIOTIKO

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

}
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lepapxieg KANPOVOUIKOTNTAG

* H ox€on KAnpovoulkdTNTag dnIoUpYEL pia lepapyia

* Hepapyia autn givat Eva dEvOPO He pida TNV KAAON
Object

* 2€ KANOLEG NEPINTWOELG Ol KAAOEIG aNAWG ENEKTEIVOUV N
Hia Tnv GAAN

* 2€ GAAEG NEPINTWOELG, N lEpapXia TwV KAAOEWV Kal N
KANPOVOULKOTNTA XPNOLONOoLoUvVTal OUTWG WOTE O
KWOIKAG NOU €ival KOWVOG yla NEPLOCOTEPEG ano Hia
KAQOELG va undapxeL LOVO OE LA KOLVE BaCIKA KAGON
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AUO KAGQOELG pe TTOAAQ KOLVA oTolxEla — aAAG
kapia dev elval pia arAn eméktaon tng AAANG.

public class Label ({
private int x, y;
private int width;
private int height; private int height;
private String text; private Gif image;
public void move public void move
(int newX, int newY) (int newX, int newY)

{ {

public class Icon ({
private int x, y;
private int width;

X = newX; X = newX;
Yy = newyY; Yy = newY;
} }
public String getText () public Gif getImage ()
{ {
return text; return image;
} }
} }
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O kwdikag kot Ta deSopéva Tou eivat Kowa
€xouv e€axBel oe pLa kowvn “Baoikn” kKAaon.

public class Graphic {
protected int x,y;
protected int width,height;
public void move (int newX, int newY) {
b4 newX;
y newy;
}
}

public class Label public class Icon
extends Graphic { extends Graphic {
private String text; private Gif image;
public String getText () public Gif getImage ()
{ {
return text; return image;
} }
} }
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‘Eva rpoBAnpa oxediaopuou

* T1oAAEG QOPEC OTAV YPAPOULE TOV idl0 KWdIKa Eava Kal
Eavd, okeEQTOMAOTE OTL 0 KWOLIKAG auTOG Npénet va “Byel”
o€ pa ouvaptnon (o€ pia pEB0do)

* ‘Otav ypayoupe TIG idleg pebddouG Eava kal Eava,
OKEPTOMOOTE OTL kAo PEBOdOG Npénel va “Byel” o€ pa
Kowvn Bacikn KAGoN

* Ondte givat KAAO va KATaAGBoUE VwPIG 0TO OXEBOOUO
KATA NG00 undpxeL AVAYKN YIa KOWVEG BACIKEG KAAOELG,
NPV YPAWOULE APKETO KWAKA O 0MNoiog Xpelaletal
avadlopyavwon
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Y1roTUTrol Kol KAnPOVOUIKOTNTA

* Mia napayoépevn kKAdon gival €vag unotunog
* And nponyoupevn OLAAEEN:

Evog vrotdmog eivar Evo, TOTOVOAO TV TYWOV KATOL0D TOTOD,
OALG VTTOGTHPILEL EVA DTEPTVVOLO TWV AEITOVPYLADV TOD.

* Katd 1o oXedlaoud NG lEepapxiog Twv KAACEWY,

) ' ) ZXAMQ
NPENEL VO OKEQPTOHUAOTE TNV KANPOVOUIKOTNTA |
TNG AEITOUPYIKOTNTAG TOUG MoAUmAsupo
* ‘Opwg ol “QuaIkeG” lepapyieg dev ival navta l
TetpanAegupo

0,TL Mo KATAAANAO pnopei va undpgel 6oov
a@opd OTNV KANPOVOUIKOTATA TWV AEITOUPYLWV Tetpdywvo
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ETTéKTOON KOl UAOTTOINON
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EmrékTaon Kail uhotroinon

ATTAEG TTEPITTITWOEIG

* Ol KAGOEIG HNOPOUV VA XPNOLOMNOLooUV TIG AEEELG
KAEOIG extends Kal implements OUYXPOVWG

* [a kGBe kKAGon, n uAonoinon evog ocuoTAaTtog Java
KPOATAEL NANPOPOPIEG VIO APKETEG BLOTNTEG, ONWG yia
napadetypa:

A: 11 dtumpocmwneieg mov 1 KAAGN vAOTOET

T1G ueBdO0VG oL glvat VITOYPEMUEVN VAL 0picEL
T1G peBdO0VG oL opilovral yio TV KAGoN

Ta, tedia wov mepAapfPdavel n kKAAon

Baw
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* 'Evag oplopdg pebodou ennpeddlel povo to I
* 'Evag oplopdcg nediou ennpeddet pévo to A

* Mia dnAwon implements ennpeddel Ta A kal B

- 'Oleg ol dlanpoowneieg npooBETovTal oTo A
- 'OAeg oL yéBodol Toug npoodBETovTal oto B

: TIG SlmPOcMTEIES TOL 1 KAAGT LAOTOEL

T1G neBdO0VG oL glval VITOYPEMUEVT VAL OPIGEL
11 peBdd0vGg Tov opilovtar yio TNV KAGoM

T Tedia Tov TEPLAAUPAVEL 1] KAGON

Baw >
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H 8U0KOAN TrepiTTTILION

To TTponyoUpEVO TTAPABEIYUA HOG

« Mia dnAwon extends ennpealel OAEG TIG NANPOYOPIEG:
- 'OAeg oL dlanpoowneieg TnG BaokAG KAAonG npooBETovTaL 0To A
- 'OAeg oL pgBodol nou unoxpeoUTal n Bacikr) KAGGN va opioel
npogBETovtal oto B
- 'OAeg oL peBodol TG Paaikng kAdong npoaBeTovtal oto I
- 'OAa ta nedia Tng BaoikAg kKAdong npooBETovtal ato A

: TIG dlampocmneieg mov 1 KAAGT vAOTOET

T1G neBdO0VG oL glval VITOYPEMUEVN VAL OpicEL
T1G peBdO0Vg oL opilovral yio TV KAGoN

Ta. tedia wov meptAapfPdavel n kKAdon

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

* H kAdon PeekableStack €Xel WG:
- A: ™n dwnpoowreia Worklist, and kKAnpovould
- B: 1g unoxpewoelg yla uhonoinon Twv peBO6dwv add, hasMore,
KOl remove, £NiONG and KAnpovouLd
- I Tig peBodoug add, hasMore, Kal remove, KANPOVOUNMEVEG,
onwg eniong Kkat tn 0K TNG HEB0SO peek
- A: 10 nedio top, eniong KANPOVOUNUEVO
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Mia paTid oTIG abstract KAAOEIG

TeAikég (£inal) KAGOEIG KAl pEBodol

* lNapatnpeiote 6TL TO I €ival unepouvoAo tou B: n kKAdon
NPENEL VA €XEL OPLOKOUG YIa OAEG TIG PEBOOOUG
» H Java ouvnBwg anattei To napanavw

* Ol KAGOEIG pnopoUv va anaAAayouv and auThyv Tnv
unoxpéwaon Ke To va dnAwBouv a@npnueEveg (abstract)

* M abstract KAGON HNopEei va xpnoonotneei povo wg
Baowkr KAGon

* (Autd onpaivel 6TL d€ pnopouv va dnuoupynbouv
QVTIKEIUEVA TNG CUYKEKPLUEVNG KAAONG.)
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* [leplopifouv TNV KANPOVOLKOTNTA
- OLTteAkEG KAdOEIG B pnopoUV va ENEKTABOUV Kal Ol TEAKEG
pEBodOi Toug O Pnopouv va EavaoploTouV
* [lapadetypa, n KAGon
java.lang.String
* H Unapgn TeAIKwV KAGOEWV €ival CNUAVTIKN YO QOQAAELD

- O nNpoypapuaTIOTAG HNopel va eAEYEEL NAAPWG TN CUMNEPLPOPA
OAwV Twv UNOKAGOEWV (KAl KOTA CUVENELD TwV UNOTUNWY)

Zn.: H dnAwon Final ymopei va xpnoiyotroinBei kail o€ Tredia: ekei, TO
final onuaivel 611 yTopei va avareBei T Povo uia @opd oTo TTedio
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NMoAAATTA} KANPOVOMIKOTNTA
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MoAAatrA KAnpovouikéTnTa (multiple inheritance)

* 2g Kanoleg YAwooeg (6nwg n C++) pa KAGon pnopei va
EXEL NEPLOCOTEPEG ANO Wia BAOIKEG KAAOELG

* [lapadetypa: eva noAupnxavnua (multifunction printer)

Printer Copier Scanner Fax
MultiFunction

* Enpavelakd, T0oo n onuactoAoyia 600 Kat f uAonoinon
@aivovTal EUKOAEG: N KAGoN anAd KAnpovopei 6Aa ta
nedia Kal TIG HEBOOOUG TWV BACIKWY TG KAACEWV
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NMpoBARUATA CUYKPOUOEWV

To wpbéBAnua Tou diapavTiou

* OL Bl0QOPETIKEG PACIKEG KAAOELG €ival AOXETEG HETAEU
TOUG KOl MNOPEL va PNV €Xouv oxXedlO0TEL £TOL WOTE VA
ouvdualovTtal

* [ napddelypa, TG00 N KAGON Scanner 000 KAl N Fax
MNopEl va €xouv opioel pa pEBodO transmit

* To epwTnua gival: TL NpeEneL va oupBel 6Tav KOAECOUUE
TN HEB0dO MultiFunction. transmit;
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* Mia kKAGon pnopei va kKAnpovopuei and tnv idla Baoikn

KAGON HEOW NEPLOCOTEPWY TOU EVOG povonaTiou
A

O
o

* Edav n kAGon A opicel €va nedio x, TOTE TOOO N B 600 Kal

n C €Xouv €va

* AnAadnA n kKAdon D €xel dUo TETOLA NEDIQ;
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To poBAnUa gival eTIAUCINO, AAAd...

Zwn Xwpig TTOAAATTAR} KANPOVOMIKOTNTA

* Mia yAwooa nou unootnpeidet NOAAANAR KANPOVOUIKOTNTA
NPENEL VA €XEL KANOLOUG HNXAVIOUOUG XELPLOUOU aUTWV
TwV NPOBANUATWY

* BeBaiwg, dev gival 6Aa Ta npoBAAHATA TOGO NOAUNAOKQ

* ‘Opwg, 1o Baoikd EpWTNUA Eival: TO NAEOVEKTAUATA MOU
NPOCYEPEL N NOANANAN KANPOVOIKOTNTA a&ifouv ThV
NPOCOETN NOAUNAOKOTNTA OTO OXEOAOUO TNG YAWOOOG;

* OLoxedlaoTeg NG Java ATtav (Kat eivatl) TNG yvwpng 0TtLn
noAAanAf kKAnpovoukétnta dev agidel Tov KOno
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* 'Eva nAgoveEKTNUA TNG NOAAGNAAG KANPOVOUIKOTNTAG
eivatl 6T pa KAGon pnopei va €xel apkeToug
OLOPOPETIKOUG HETAEU TOUG TUNOUG (N.X. Copier Kal

Fax)

- Autd pnopei va yivel otn Java pe xprion dlanpoownewy: Hia
kAdon pnopei va ulonolei Evav aneploploto aploud and
dlanpoowneieg

* 'Eva eninA€ov nAeoveKTnua gival n duvatétnTa
KANPOVOULAG AEITOUPYIKOTNTAG and NOAAANAEG BACIKEG

KAdoELG
- AuTO gival BUGKOAOTEPO va Yivel o pia yAwooa oav Tn Java
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NMpowBnon (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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MapapeTpikOTNTA HECW Generics
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AvuTtrapéia yevikwv kKAdoswyv oTig Java 1.0-1.4

* To nponyoupevo napddelypa KAAoNG Stack OpiOTNKE WG
pla otoifa and cupBoAoCEIPEG

« Katd ouvenela, 6 pnopei va enavaypnotponotnBei yua
otoiBeg GAAWV TUNWV

* 2Ttnv ML pnopouoape va Xpnoonotjooupe HETABANTEG
TUNWV YO NEPINTWOELG OAV KAl AUTEG:

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

H Ada kai n C++ €xouv KaTL napopolo, aAAd éxL n Java
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Zwn Xwpig YeVIKEG KAGoelg oTig Java 1.0-1.4

Mnopoupue va opiocoupe pia otoifa Tng onoiag ta
oTolxEla gival avTikeipeva TNG KAGonG Object

O TUnog Object €ival o Mo yevikOG TUNOG TNG Java Kal
NEPNAUPBAVEL OAEG TIG AVAPOPEG

Katd ouvénela o oplopog HEow TNG KAAONG Object
ENITPENEL OE AVTIKEIUEVA ONOLA0dNOTE KAAONG VA
TonoBetTnBoUv oTn oToiBa

To napandvw NPooPEPEL KANOLOU €i00UG NOAUPOPPLOUO
unoTtunwv

MNeploootepn Java 48



public class GenericNode ({
private Object data;
private GenericNode link;
public GenericNode (Object theData,
GenericNode thelink) {

data
link

theData;
thelink;

}
public Object getData() ({

return data;
}
public GenericNode getLink () ({
return link;
}
}

Koatd mapdporo tpomo, Ba uropodsape va opicoope tnv
KAdomn GenericStack (ko pio GenericWorklist
dwumpocwneia) pe yprion Object ot Béon g String
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MeiovéKTnpa

* [0 va avaKTAOOUUE TOV TUMO TOU QVTIKEWWEVOU OTN
otoifa, Ba npEnel va xpnowonotjooupe €va type cast:
GenericStack sl = new GenericStack() ;

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

* To napandvw paAAov dgv gival OTL MO PIAIKO yIa ToV
NPOYPAUUATIOTH

» Eniong d¢ev gival 611 No anodoTIKO o€ XpOVOo EKTEAEONG:
n Java npé€net va eAEyEEL KATA TN OIAPKELD EKTEAEONG

TOU NpoypPAppaTog OTL To type cast enttpénetal —
OnAadr) OTL TO AVTIKEIPEVO €ival NpAypaTL €va String
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AAAO pEIOVEKTNHO

* OunpwTtdyovol TUnotL NpENEL NPWTa va anobnkeubouv oe
€Va AVTIKEINEVO €AV BEAOULE va TOUG BAAOUME O€ A
otoifa:

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

* To napandvw eival eninovo Kat 6xt 6,TL No anodoTIKO
* H KAGon Integer €ival n NPokaBoPLOPEVN KAGON
nepITUAlYa (wrapper class) yla Toug aKepaioug

* YNApXEL pa TETOW KAGON Yia KABe npwTtoOyovo TUno
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Mpayparika Generics (Java 1.5, “Tiger”)

* ZeKlvwvTag he tn Java 1.5, n Java €xelL generics, dnAadn
NOPAUETPIKEG NOAULIOPPIKEG KAAOELG (KL OLanpOoWEIEG)

* H ouvtagn toug polalel pe tn ouvtagn 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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Xpnoipotroinon Twv Generics

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

String s = sl.remove() ;

s2.add (42) ;

int i = s2.remove() ;
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Java 1.0 EVavrTi

Java peg Generics

class Stack {
void push (Object o) {

}
Object pop() { ... }
}
String s = "Hello";
Stack st = new Stack();
st.push(s) ;

s = (String) st.pop():;
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class Stack<T> {
void push (T a) {

}

T pop() { ...}
}
String s = "Hello";

Stack<String> st =
new Stack<String>() ;
st.push(s) ;

s = st.pop() ;
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MNaTti dev uTTAPAV generics OTIG TTPWTEG Java;

* YnApEav apKETEG NPOTACELG YIA ENEKTACN
* 2€ OUMPWVia pE TOUG BaolkoUug oKonoug TNG YAwWooag

* ‘Opwg “o dldBoAog ival 0TIG AeNTOUEPELEG”, ONWG:
- Tunapevépyeleg €xeL n UNapEn generics yua Th dladikaaoia
€AEYXOU TWV TUNWV;
- Moiog eival o KaAUTEPOG TPONOG va yivel n uhonoinon;
* Mnopei n apnpnuévn pnxavr Tng Java va unootnpi€el Ta
generics;

* Av val, pEow npooBeTwy bytecodes 1 pe kdnotwov GAAo TPONO;
* Méow EexwploTou KWAIKA yia KABE Ty dTUno;
* 'H p€ow tou idou kwdika (Ue xprion casts) yia 6Aa ta
oTypéTuna;
To Java Community proposal (JSR 14) evoopoatddnke ot Java 1.5
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Generics otn Java 1.5 (“Tiger”)

* Y100€TrONKe n ouvtagn nou POALG eidape

* [1pooTEBNKE autopaTn petatponr boxing + unboxing

TLOa ypadape Xwpig AUTOHATN LETATPOTN

Stack<Integer> st =
new Stack<Integer>() ;
st.push (new Integer (42)) ;

int 1 = (st.pop()) .intValue() ;
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Tuypadoupe otn Java 1.5

Stack<Integer> st =
new Stack<Integer>() ;
st.push (42) ;

int i = st.pop();
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O1 TUTTOI TWYV generics TnG Java eAéyxovral

* Mia yevikr) KAGon punopei va BeAROEL va XPNOLLOMNOLrOEL

AElTOUpYiEG O€ avTIKEipeVa evOG TUNOU-NAPAUETPOU
Mapddeypa: PriorityQueue<T> .. if x.less(y) then ..

« AUo niBavég npooeyyioelg:
- C++: Katd 1o Xpdévo ouvdeang (linking) eA€yxeTal To KATG NOGCO
OAeG oL AetToupyieg pnopouyv va enAubolv
- Java: OL tdnot eAéyxovtal oTatikd Kat 8 xpeladetal va yivel
KAMoLloG €AEYXOG TWV generics KaTd To Xpovo aUvOeonG
* AuTtn n npoogyyon enBAANEL OTO NPOYPAUUA VA EXEL
NANpPogopia ywa Tov TUNO TNG NAPAUETPOU
* Mapadelypa : PriorityQueue<T extends ...>
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Mapadeiypa: Mivakag KATOKEPUATICHOU

interface Hashable {
int HashCode() ;
}i
class HashTable <Key extends Hashable, Value> {
void Insert(Key k, Value v) {
int bucket =(k.HashCode() )
InsertAt (bucket, k, v);

H éxppaon mpénet va unv metdel ceaipo
KAt TN JadtKacio EAEYYOL TV TOTMV
Xpnowonowvpe “Key extends Hashable”
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Mapadeiypa: Oupd TTPOTEPAIOTNTAG

interface Comparable<I> {
boolean lessThan (I) ;

}i
class PriorityQueue<::ﬁmplements Comparable > {

T queuel[];
void insert (T t) {

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

T remove() { .. }

‘Eva teAeguTtaio Trapadeiypa ...

interface LessAndEqual<I> ({
boolean lessThan(I) ;
boolean equal(I) ;

}
class Relations<C implements 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) { ... }



YAotroinon Twv Generics

« Alaypa@n Tunwv (type erasure)
- O €éAeyxoG TUNWYV KATA Th HETAPPOOCN XPNOWONOLEL Ta generics
- 2Tn ouvéxela o compiler analeigel Ta generics PEow dlaypaQrg

* AnAadn petayAwTTidel List<T> o€ List, T o€ Object, Kal
NPOCBETEL AUTONATEG HETATPONEG TUNWV (Ccasts)

* Ta generics TnG Java d¢gv gival oav Ta templates Tng C++
- O1dnA\woelg Twv generics EAEyXOVTaAL WG NPOG TOug TUNOUG TOUG
- Ta generics petagpdlovtal anag
» Aev Aappdvel xwpa Kanola otiyiotunonoinon (instantiation)
* O napaydpevog KwdIKag dev dLOYKWVETAL
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