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[MOAUHOPPICHOSC UTTOTUTTWYV

Person p;

« Eival To napanavw pia dfnAwaon OTL TO p €ival Ha avagopa
O€ €VA AVTIKEIMEVO TNG KAAONG Person,;

e 'Ol aKpBWG — 0 TUrNO¢ Person UNOPEL va NEPNAUBAVEL
QVOPOPEC OE AVTIKEIHEVA AAAWV KAAOEWV

e AUTO d10TL N Java unootnpilel NOAUHOPQLOUO UNOTUNWY
(subtype polymorphism)
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Mepiexopeva

« YAoroinon dlanpoowneiag Twv KAAoEwV
« EnEktaon Twv KAAoEwv

* Enéktaon kat uhonoinon

* [MToAAaNAN KANPOVOULKOTNTA

e [NapAPETPIKOTNTA HECW YEVIKWV LEBOOWYV (generics)
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AlatrpoowsTtreieg (interfaces)

« 'Eva npwTtdtuno pebodou (method prototype) anAwg divel
TO OVOUa TNG HEBOOOU Kal TOV TUMNO TNG — OXL TO OCWHA TNG

« QOLdlanpoowneieg eivat CUANOYEG and NpwToTUna HEBOdWV

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

}

* M KAGon pnopei va dnAwaoetl OTL UAOMNOLEL pLa
OUYKEKPLUEVN dlanpoowrneia
« MeTtd npenel va napeXeL 0plOpoUG public peBOdwWYV Ol

onoiot Taplalouv He eKEiVOUG TNG OLaNPOCWNEING
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MapadeiypaTta

public class Icon implements Drawable {
public void show(int x, int y) {
... OOUO THGS B0 ...

}
public void hide () {

... OOUO THGS B0 ...
}

... TEPL00OTEPES UEOOOOL KAl meoia...

}

public class Square implements Drawable, Scalable {
... TIPETEL VA, DAOTOIET OAES TIGC HEDDOOOVS OAWV TWV OLOTPOCWTEIWDV ...

}
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[MaTi XpNOIMOTTOIOUME OIATTPOOWTTEIEG;

« M dlanpoowneia pnopei va uhonoleitat and NOAAEG
OLAPOPETIKEG KAAOEIG:

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

* To ovopa TNG dlanpoowneiac UNnopei va xpnotponotnoei
WG £vac TUNOG avagpopag:

Drawable d;

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

d = new Oval (20, 30) ;
d.show(0,0) ;
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[MTOAUHOPPICHOG ME DIATTPOCWTTEIES

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

}
}

 H napanavw pEB0dOG ival NOAULOPPIKK: N KAGON Tou
QVTIKEILEVOU MOU avVAPEPETAL AMNO TNV NAPAUETPO d deV
elval yvwoTn KaTd TO XpOVO HETAPPOAONG

« To povo nou gival yvwoTo €ival OTL €ival pa KAGon nou
uAonolel Tn dlanpoowneia Drawable (implements
Drawable) KAl KOTA OUVENELA €ival LA KAQON NOU EXEL

LEBOOOUC show KAl hide Ol 0noieg pnopouv va KAnbouv
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‘Eva 110 OAOKANPWHEVO TTAPADEIYHO

« H enopuevn dlagpavela dsixvel Tn dlanpoowneia pog
KAAONG Worklist nou ival pa cuAoyr anoé
QVTIKEIUEVA String

* H kAaon neplexel HEBOdOUG HE TIC ONOIEG MMNOPOULE
- VO NPOoOBECOUE EVA QVTIKEIUEVO OTN OUAAOYN,
- VO AQALPECOUNE VA AVTIKEIPEVO aNO TN OUAAOYN, KAl
- VA EAEYEOUE KATA NOOO Ha oUAAOYN €ival Kevr) N Ol
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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.

* @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.
* @return the String item removed
*/

String remove () ;
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2XOAI0 OTIC DIATTPOCWTTEIES

* H Unap&n oxoAiwv givat onpavTikA ya pia dlanpoowneia,
OLOTL OEV UNAPXEL KWOIKAC WOTE 0 avayvwoTnNG/Xpnotng
va KaTaAaBel Tt (okoneuel va) KAvel N KaBe neBodog

« H dlanpoowneia TnG Worklist dev npoodlopilel Kanola
OUYKEKPIMEVN OOUN N TAELVOUNON: MMNOPEL va UAonoleiTal
ano pa otoifa, pa oupd, N KATL AAAO

« Qa TNV UAONOINOOUKE WG OTOoIRA, LEOW 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
3/
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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/**
* 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
*/
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 mrapadsiypa xpnong

Worklist w;

w = new Stack() ;

w.add ("o Hoapoaockeuvuag.") ;

w.add ("Bag, ")

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

 'EC000G: Bag, Pacg, Pac, o Napaokeudg.
* AANAEC UNONOINOEIC TNG KAGONG Worklist €ival niBaveg:
LIE XPNON Queue, PriorityQueue, K.Q.
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ETréKTaON TWV KAACEWV

Mepioodtepn Java
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Mep1ocoOTEPOG TTOAUNOPPIOHOG

e Oa doupe pa GAAN, Mo NOAUNAOKN, NNyr NOAUHOPPLIOUOU

» Mua kKAGon pnopei va napdyetat and pia GAAn, pe xpAon
NG AEENG KAEOl extends

[la napadeypa: Ba opiooupe pa KAGon
PeekableStack n onoia €ivat cav tTnv KAaon Stack,
aAAQ €XEL €MioNg Ha HEBODO peek Nou e€¢eTAlEl TO
OTOLXEIO OTNV KOpU®Pn TNG oToiBag Xwpic OUWG va To
a@aLpEL 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;

}

}

Mepioodtepn Java 18



KAnpovouikoTnta (inheritance)

« Eneidn n kKAdon PeekableStack €NEKTEIVEL TNV KAGON
Stack, KANpovopei OAeC TIC peBOdOUC Kal Ta nNedia NG

(KaTtt teTolo 0 oupPaivel pe TIC OlANPOCWNEIEG: OTAV
Lo KAGon uAonolel pia dlanpoowneia, To HOVo Mnou
avaAapBavel eival fla unoxpEWaon va UAOMoLNOoEL
KAnoleg neodoug.)

« EKTOC and KAnNPovouKOTNTA, N ENEKTACN TWV KAQCEWVY
oONVYEL KAl o€ MOAUPOPPLOUO
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Stack sl = new PeekableStack() ;
PeekableStack s2 = new PeekableStack () ;
sl.add("drive") ;

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

[IpocéCte 011 o kANnon sl .peek () oc Oa Ntav
vouun, mapOAo wov 1 s1 givon po avopopd G
Eva avTIKEIUEVO TG KAdonc PeekableStack.
O1 Aettovpyieg mov emtpémovtol ot Java
KaBopilovtor amd T0 GTATIKO TUTTO TNG AVAPOPAC
Ko Oyl oo TNV KAAGT) TOV OVTIKELUEVOV.
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EpwTtnon

* H ulonoinon tng peBodou peek dev NTAV N NLO

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

}

e [1aTi OEV KAVOUUE TO NAPAKATW;

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

}

Meploodtepn Java
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AtTavrtnon

* To nedio top TNG KAAONG Stack £Xel dNAwOel private

 H kKAaon PeekableStack 0€ HNOPEL va TO NPOONEAACEL

* [a pa no anodoTikn HEBodo peek, N KAGon Stack
NPENEL VA KATAOTHOEL TO NEDIO top 0PATO OTIC KAACELG
NouU TNV ENEKTEIVOUV

« AnAadn npenet va 1o ONAWOEL WG protected avTi yia
private

e 2UvNBNG NPOKANON OXEDIOOUOU VIO AVTIKEIUEVOOTPEPEIC
YAWOOEG: NWG 0 OXEOIOOUOG Ba KAVEL EUKOAN TNV
gnavaypnotponoinon HEBOdwWY HECW KANPOVOULKOTNTAG
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AAuUCidEC KANPOVOUIKOTNTAG

e 21N Java, pia KAAon Hnopet va €xeL NOANEG KAQOEIG Nou
napdayovTtal anod autn

* [a Tnv akpifela, OAeC ol KAAoelg TNG Java (ekTog and
Lia) napayovtal ano Kanowa aGAAn KAaon

« EdQv otov oplopo piag khaong dev npoodlopiletal kanola
npoOTOON extends, N Java QUTOHOTO EVVOEIL:

extends Object
* H kAa@on Object €ival N NnpwTtapXIK KAAon tTnG Java
(dev napayetal ano Kanowa aAAn)
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H KAdon Object

* 'OAec ol KAAOEIC napayovTal, AUeca N EQPETA, ano TNV
npokaBoplopEvn KAAon Object
- (eKTOG QUOLKA and TnVv KAGon Object)

* 'OAeg ol KAAOEIG KAnpovopouv peBodoucg anod tnv KAAon
Object, yia napadelyua:
- getClass, ENOTPEPEL TNV KAAON TOU QVTIKEIUEVOU
- toString, ylO HETATPOMNN TOU AVTIKEILEVOU OE String

- equals, YlO OUYKPLON HE GAAQ QVTIKEIPEVA

- hashcode, yla UNOAOYIOMO EVOG OKEPAIOU (int) NOU AVTIOTOLXEL

OTNV T TOU KWOIKOU KATAKEPHUATIOHOU (hash code) Tou
QVTIKEIUEVOU

- K.AN.
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YTTEPKAAUYN KANPOVOUNHEVWY OPICHWYV

« Kdanoleg popeG pnopei va BEAoULE va enavakabopliooupe
TN AEITOUPYLIKOTNTO ML KANPOVOUNUEVNG HEBOOOU

* AUTO O€ yiIvETAL HE XPON KAMOLOU E0IKOU KATAOKEUAOTH:
€VaG VEOG OPLOMOG HIaC HEBOOOU QUTOMATA UNEPKAAUNTEL
(overrides) Evav KAnpoOvOUNHUEVO OPLOUO TOU idlou
OVOMATOG Kal TUMNou
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Mapdadelypa UTTEPKAAUYNG

* H kAnpovopnuevn pEBodOG toString anAwg ocuvouadlel
TO OVOMQ TNG KAAONG Kal TOV KWOIKO KATOKEPUATIOHUOU
(o€ poppr) OeKaeLadIKOU aplOuou)

« Me GAAa AOVIa, 0 KWOLIKAG TNG default peBodou Tunwvel
KATL OaV TO €€NG: Stack@b3d

* M €10lkn pebodog toString otn pEbodo Stack, oav

TNV NAPAKATW, UNOPEL VO TUNWOEL EVA MO JIEUKPIVIOTIKO

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

}
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lepap)iec KANPOVOMUIKOTNTOG

H ox€on KANPovoKOTNTAC ONUIOUPYEL LLa LlEpap)ia

H iepapxia autr eivatl €va 0£vOpo pe pida Tnv KAGon
Object

¢ 2.€ KAMNOLIEG NEPINTWOELG Ol KAACOEIC anAWG EMEKTEIVOUV N
Lo TNV GAAN

e 2€ AAAEG NEPINTWOELG, N LlEPAPXIA TWV KAACEWYV KaL N
KANPOVOLIKOTNTA XPNOolonolouvTal oUuTwG WOTE O
KWOIKAG MOU €ival KOWVOG Yyla NEPLOCOTEPEG AMNO Hia
KAAOEIG VA unapxeL HOVO O€ JIa Kovn Baotkrn KAGon
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AUO KAAOELC pe TTOAA QL KOLWVAL oTOLXElOL — QAAQL
Kool Sev elval pua amAn emektaon tng aAAANG.

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 = newy;
}
public String getText ()

{

return text;

}

public class Icon {

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

(int newX, int newY)

{

p 4 newX,;
Y = newy;
}
public Gif getImage ()

{

return image;

}

MeplioodTEPN Java 28



O kwoKac kat ta dedopeva ov eival Kowva
gxouv e€axBel oe pa kowvn “Baokn” kKAaon.

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

* [1OANEG POPEC OTAV YPAPOULE TOV 010 KWOIKA Eava Kal
cava, OKEPTOUAOTE OTL 0 KWALKAG AUTOG npeEneL va “Byer”
O€ Qo ouvaptnon (o€ pia pEBodo)

e 'Otav ypayoupe TIG 1dleg peBOdOUG ¢ava Kal ¢ava,
OKEQPTOMAOTE OTL KANolwa pEBodog npenel va “Byel” o€ pa
KOLVI] BacCikr KAGoN

« Onote gival KAAO va KaTaAGBoUHE VwPIC OTO oXEDIAOUO
KATA NO00 Undapxel avaykn yia KOWEG BAOIKEC KAAOELG,
NPV YPAWOUUE APKETO KWALKA O 0noiog xpelaletal
avadlopyavwaon
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YTTOoTUTTOl KOI KANPOVOMIKOTNTO

« M napayopevn KAGoN €ival €vag unotunog
* Ano nponyoupevn dLAAEEN:

Evog vrotdmog givor Eva DTOGOVOAO TV TIUDV KGTO10D TOTOD,
OALG DTTOOTNPILEL EVO, DTEPTVVOAO TWV AEITOVPYLMV TOD.

« Kata 1o oXedlaouo TNG lEpAPXIaG TWV KAGOEWV,

, , , ZXNua
NPENEL VO OKEPTOUAOTE TNV KANPOVOULIKOTNTA |
TNG AEITOUPYLIKOTNTAG TOUG MoAumAgupo
* 'Opwg oL “QUOIKEG” lEpapXieg Oev eival navTta , |
TetpanAevpo

0, TL N0 KATAAANAO HNOPEL VO unapgel ooV |
a@popPA TNV KANPOVOULKOTNTA TWV AEITOUPYLWV Tetplywvo
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ETrékTOon Kal uAotroinon

Mepioodtepn Java
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ETrékTaon kail uAotroinon

e Ol KAQOEIC UMOPOUV VA XPNOLLOMNOL)O0UV TIC AEEEIC
KAEIOIQ extends KAl implements OUYXPOVWG

* [a KGBe KAGON, n uhonoinon €vog ocuoThiuaTog Java
KPATAEL NANPOPOPIEC VIO APKETEG IOLOTNTEG, ONWG VLA
napadelyua:

. TIG OLOMPOGMOMEIEC TOV 1 KAAGT) VAOTOEL

: TIC LEBOOOLC IOV EVAL VTTOYPEMUEVT] VOL OPIGEL
T1¢ uebooovg mov opilovtor yio TV KAAoN

;o media Tov mepthapuPavel n kAdon

> 7w
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ATTAEG TTEPITITWOEIG

* 'Evag oplopog pebodou ennpeadetl povo to I

« 'Evag oplopog nediou ennpeadel povo 1o A

M dAAwon implements ennpeadlel Ta A kol B

- 'OAecg ol dlanpoowneieg npooBeTovTal 0TO A
- 'OAeg oL pEBodol Toug npooOeTovTaAL OTO B

> W e

. TIG OLOMPOGMOMEIEC TOV 1 KAAGT) VAOTOEL
: TIC LEBOOOLC IOV EVAL VTTOYPEMUEVT] VOL OPIGEL

T1¢ uebooovg mov opilovtor yio TV KAAoN

;o media Tov mepthapuPavel n kAdon

Meploodtepn Java
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H SUoKOAN mTepiTTTLOON

« M dnAwon extends ennpedalel OAEC TIGC NANPOPOPIEG:
- 'OAeg ol dlanpoowneieg TNG PactknG KAAonG npooBeTovTal oTo A

- 'OAeg oL pEBodOL nNou unoxpeouTal n Bactkr) KAGON va opioel
npooOeTovtal oTo B

- 'OAeg oL pEBodoL TNG BactknG KAAoNG npooBeTovTal oTo [
- 'OAa ta nedia TnG BaolkAG KAGong npocBbeTovtal oto A

. TIG OLOMPOGMOMEIEC TOV 1 KAAGT) VAOTOEL

T1C LeBOOOVE OV Elval LITOYPEMUEVT VO OPIGEL
T1¢ uebooovg mov opilovtor yio TV KAAoN

T0 TESi TOV TTEPIAUUPAVEL 1] KAAOT

> 3w
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To TTPONYOUMEVO TTOAPADEIYUA MOG

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

 H kKAaon PeekableStack £XEl WG:
- A: ™n dlanpoowneia Worklist, and KAnpovoula

- B: TG unoxpewoelg yla uAonoinon Twv pebodwv add, hasMore,
KAl remove, £MONG and KANPOVOoULa

- [: T1I¢ peBb6douC add, hasMore, KAl remove, KANPOVOUNUEVEG,
ONwg €niong Kat tn 0K\ TG HEB0DO peek
- A: 1O nedio top, ENiONG KANPOVOUNUEVO
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Mia paTid OTIG abstract KAACEIG

* [Mapatnpeiote 6TLTO [ €lval unEPOUVOAO Tou B: n KAGon
NPENEL VA €XEL OPLOMOUC YIa OAEC TIC HEBODOUC

« H Java ouvibwg anattei To napanavw

« OLKAGOEIC pnopouv va anaAAayouv anod autnv thv
UMOXPEWON HE TO va dNAwBOoUV apnpnuUeveG (abstract)

 Mua abstract KAGON pnopel va Xxpnotponotnfel povo wg
Baoikr KAaon

* (AUTO onpuaivel O0TL 0€ pnopouv va dnuoupynbouy
QVTIKEIPEVA TNG OUYKEKPILEVNG KAGONG.)
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TeAIkéEG (£inal) KAGOEIG KAl pEBODOI

* [leplopiouv TNV KANPOVOULKOTNTO
- Ol TEAIKEG KAAOELIG OE HNOPOUV VA ENEKTABOUV Kal Ol TEAIKEG
HEBodOoi Toug O NopouUV va cavaoploTouV
* [Mapadewypa, n KAaon

java.lang.String

 H unapg¢n TeMKwY KAQGOEWV €lval CNUAVTIKN YO a0@AAELD

- O NPoypPAPHATIOTAG UNOPEL VA EAEYEEL NANPWC TN CUMNEPLPOPA
OAWV TWV UNOKAACEWY (KOl KATA CUVENELD TWV UNOTUNWY)

2nu.: HdNnAwon Final ytropei va xpnoigoTtroindei kal o€ 1redia: eKEi, TO
final onuaivel 611 y1TOPEI VO avaTEDE TIPR POVO PIa popda OTOo TTEDIO
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[MTOAAATTAN KANPOVOMIKOTNTA

Mepioodtepn Java
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MoAATTAR KAnpovouIKOTNTA (multiple inheritance)

* 2€ Kanoleg YAwooeg (onwg n C++) pa KAGon pnopet va
EXEL NEPLOCOTEPEG ANO Hia BACIKEC KAAOELG

« [Napadewypa: Eva noAuvpnxavnua (multifunction printer)

Printer Copier Scanner Fax
MultiFunction

« Em@avelaka, T600 n onuactoAoyia 000 KAl N uAonoinon
(paivovTal EUKOAEG: N KAGOoN anAd KANPOVoLUEL OAa Ta
nedia Kat TIG HeBOOOUC TwV PACIKWY TNG KAAOEWV
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MPpoBAAMATO CUYKPOUOCEWV

* OL OIOPOPETIKEC BACIKEC KAAOELG €ival AOXETEC UETAEU
TOUG KAl UNOPEL va pNV £X0UV OXEOLOOTEL £TOL WOTE va
ouvduadlovTal

* [0 napadeypa, TG00 N KAAON Scanner 000 KAl N Fax
LIMOPEL VO €XOUV Opioel pla PHEBODOO transmit

e TO EpWTNUO €lval: TL NPENEL VO CUPBEL OTaV KOAEOOUUE
TN HEG0OO MultiFunction. transmit;

Meploodtepn Java
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To TpoBANnua Tou diauavTIOU

* M KAGon pnopei va KAnpovopei anod tnv dla Bacikn
KAQON HECW MEPLOCOTEPWYV TOU EVOC povonaTiou
A

B C
D
 Eav n kKAGon A opilel eva nedio x, TOTE TOOO N B 000 Kal

n C €XOUV €va

« AnAadn n KAGon D £xeL duo TETOLA NEDIQ;
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To TTpoBANUa gival ETTIAUCINO, OAAJ...

« M yAwooa nou unootnpilel noAAAnAn KANPOVOULIKOTNTA
NPENEL VA €XEL KAMNOLOUG HNXAVIOUOUG XEIPIOHOU QUTWV
TWV NPOBANUATWY

« BeBaiwg, dev gival OAa Ta NPoBARUATA TOOO NOAUNAOKO

* Opwg, TO BACIKO EPWTNHA Elval: TA MAEOVEKTAMATA MOU
NPOOoPEPEL N NOAAANAN KANPOVOUIKOTNTA agilouv TNV
NPOOOETN NOAUNAOKOTNTA OTO OXEDIAOMO TNG YAWOOOG;

* OLoxedlaoteg TNG Java frav (Kat eivat) TnG yvwung otLn
NoAAQNAN KANPOvouIKOTNTa Oev agidel TOV KOMO
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Zwn Xwpeic TTOAAATTAR) KANPOVOMIKOTNTO

* 'Eva NAEOVEKTNMA TNG NOANANAAG KANPOVOLUKOTNTOG
elval OTL o KAQON HNOPEL VA €XEL APKETOUGC
OLAPOPETIKOUG HETAEU TOUG TUNOUG (N.X. Copier Kal
Fax)

- AuUTO pnopei va yivel otn Java pe xpnon dlanpocwnewwy: Jia
KAQON HNopEl va UAONOLEL Evav anePLOPLOTO ApLOpo ano
OLANPOCWIEIEG

* 'Eva ennA€ov NAEOVEKTNUA €ival N duvaTtoTnTa
KANPOVOUILAG AEITOUPYIKOTNTAC anO NOAAANAEC BACIKEG

KAAOEIC
- AuTO €ival dUOKOAOTEPO va Yivel o€ pla yAwooa oav T Java
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NMpow6Bnon (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 HEOCW Generics
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AvuTtrapéia yevikwyv KAacewv oTig Java 1.0-1.4

* To nponyoupevo Nnapadelypa KAAonNG Stack opioTNKE WG
Ll oToiBa and oupBoAOCELPES

« Katd ouveEnela, 0 pNopel va enavaxpnotponotnoet yia
oTolBeC AAAWV TUNWV

e 2Tnv ML pnopoucape va XpnolonoIOoUE PETABANTEG

TUNWV Yyla NEPNTWOELC OAV KAl AUTEG:

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

 H Ada kat n C++ €xouv KATL Napopolo, aAAa oxtL n Java
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ZwN XWPIg YEVIKEG KAAoEIg oTig Java 1.0-1.4

 Mnopoupe va oplooupE pa oToifa Tng onoiag ta
OTOLXELO €ival avTIKEIPHEVA TNG KAGONG Object

* O TUNOG Object €ival 0 NIO YEVIKOC TUNOC TNG Java Kal
nepAappavel OAEG TIC AVAPOPEG

« Kata ouvenela o oplopoG HEOW TNG KAAONG Object
ENITPENEL OE AVTIKEIPEVA O0NolaodnoTe KAAoNG va
TonoBetnBouv otn otoiBa

« To napanavw npoo@epeL KANOLOU €i00UC NOAUHOPPLOUO
unoTUNwWY
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public class GenericNode {
private Object data;
private GenericNode link;
public GenericNode (Object theData,
GenericNode thelLink) {
data
link

theData;
thelink;

}
public Object getData() {

return data;

}
public GenericNode getLink () ({

return link;

}

Katd mapopolo tpomo, 0o pmopovcaue vo OpiGOVLE TNV
KMo GenericStack (ko pio GenericWorklist
olampocmneia) ue ypnomn Object ot Béon e String
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MeiovéKTnUa

* [0 vO QVOKTAOOUUE TOV TUMO TOU QVTIKEIUEVOU OTN

oToiBa, 6a npeEneL va Xpnolponotlrjooupe va type cast:
GenericStack sl = new GenericStack() ;

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

« To napandavw paAAov dev €ival OTL MO PIALKO yla TOV
NPOYPOALUATIOTA
« Eniong dev gival 6Tt no anodoTIKO O€ XPOVO EKTEAEONG:

N Java npenet va eAEYEEL KATA TN OIAPKELD EKTEAEONG

TOU NMPOYPAMUATOG OTL TO type cast enttpeneTal —
OnAadn OTL TO AVTIKEIPEVO €ival NPAYUATL €Eva String
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AAAO PEIOVEKTNMO

* OLnpwTtdyovol TUnoL NPENEL NPWTA va anobnkeubouv oe
E€Va QVTIKEIPEVO €AV BEAOUUE VO TOUG BAAOUUE O€E pLa
otolfa:

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

« To napandavw €ivatl eNinovo Kat 0xt 0,TL No anodoTIKO
 H kKAGon Integer €ival n NpokaBoplOpEVN KAGON
nePLTUALYUa (wrapper class) yia TouG akepaioug

* YNApPXEL LA TETOWA KAAON YIa KABE NnpwTOYOovo TUNO
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Mpayuartika Generics (Java 1.5, “Tiger”)

e ZEKIVWVTOG e TN Java 1.5, n Java €xel generics, dOnAadm)
NOPAMETPIKEG NOAUMOPPIKEG KAQOELG (KAl OLONPOCWNELEG)

 H ouvtagn toug potalel pe tn ouvtacn twyv 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 1 = s2.remove() ;
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Java 1.0 EVOVTI Java pg Generics

class Stack { class Stack<T> {

void push (Object o) { void push (T a) ({
} }

Object pop() { ... } T pop() { ... }
} }
String s = "Hello"; String s = "Hello";
Stack st = new Stack(); Stack<String> st =
new Stack<String>() ;
st.push(s) ; st.push(s);
s = (String) st.pop() s = st.pop()
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Narti dev utrApgav generics oTIG TTPWTEG Java;

* YNNPEav APKETEC NPOTACELC VIO EMEKTACN

¢ 2€ OULQPWVIa HE TOUG BactkoUuG oKornoug NG YAwooag

¢ 'Opwg “o dlaBoAog gival OTIC AeNTOUEPELES”, ONWCG:

- TLNapeVEPYELEG £XEL N UNAPEN generics yla tn dladikaaoia
EAEYXOU TWV TUNWV;

- [lolog gival 0 KAAUTEPOG TPOMNOG va Yivel n ulonoinon;

* Mnopei n apnpenUéEvn pnxavr) TnG Java va unootnpicel ta
generics;

* Av val, HEow NpOoBeTWYV bytecodes r} pe kanotov AANO TPONO;
 MEow CEXWPLOTOU KWALKA Yl KABE OTIYOTUNO;

* 'H peow tou idlou KwdKa (ME Xprjon casts) yia 6Aa ta
OTLyoTUNA;

To Java Community proposal (JSR 14) eveouotmbnke otn Java 1.5

MeploodTepn Java 55



Generics otn Java 1.5 (“Tiger”)

* Y100eTABNKE N ouvTagn nou HOALG eidape

* [lpooTtEBNKe autopatn petatponr) boxing + unboxing

T 0a ypadope xwpic AUTONATN LETATPOTN Tiypadoupe otn Java 1.5
Stack<Integer> st = Stack<Integer> st =

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

int i = (st.pop()) .intValue(); int i = st.pop():;
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O1 TUTTOI TWV generics TNG Java eAEyxovTal

* M yeviki KAGon pnopei va BeAACEL va XpNOILONOLINOEL

AEITOUPYIEC O€ AVTIKEIPEVA EVOC TUNMOU-NAPAUETPOU
[Mapddelypa: PriorityQueue<T> .. if x.less(y) then ..

« AUO nBaveg NpooeyyioelG:
- C++: Kata 1o xpovo ouvdeong (linking) eA€yxetal To KATA NOCO
OAEG oL AelToupyieg punopouv va entiubouy

- Java: OL Tunol eAeyxovTtal oTaTIka Kal 0 Xpelaletal va Yivel
KAMoLloG EAEYXOG TWV generics Kata To XpOvo ouvdeonG

* AUTA N NPOCEYYIoN ENPBANAEL OTO NPOYPALA VO EXEL
NAnpPo@opia yia Tov TUNo TnNG NAPAPETPOU
* [lapadelypa : PriorityQueue<T extends ...>
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MNapddeiypa: Mivakag KATOKEPHUATIOMOU

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

H éxppaon mpémel va unv netdel AN
KOTA T O1001KaGio ELEYYOV TOV TUTTMV

Xpnowonolovue “Key extends Hashable”
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MNapddeiypa: Oupd TTPOTEPAIOTNTAG

interface Comparable<I> ({

boolean lessThan(I) ;

};
class PriorityQueue@.mplements Comparable > {

T queue[]; ..
void insert (T t) {

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

T remove () { .. }



‘Eva TeAguTaio TTapadsiyua ...

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

« Alaypagn Tunwv (type erasure)
- O €AeyxoC TUNWV KATA TN HETAPPAOCN XPNOLIUOMNOLEL TA generics

- 2Tn ouveEXela o compiler anaAgipel Ta generics HEOW dlAYyPAPNG

* AnAadn petayAwTTilel List<T> 0c List, T 0 Object, Kal
NPOCOETEL AUTOHATEG HETATPOMNEG TUNWYV (casts)

 Ta generics TnG Java d0¢gv €ival oav ta templates tng C++
- O1dNAWOELG TWV generics EAEYXOVTAL WG NPOG TOUG TUMOUG TOUG
- Ta generics petagpalovtal anag
« Aev AapBavel xwpa kanowa otiyplotunonoinon (instantiation)
* O napayopevog KwoKAg OV OIOYKWVETAL
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