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MOAUHOPPICHOG UTTOTUTTWV

Person p;

« Eival To napanavw pa dnAwon OTL TO p €ival pa avagopd
O€ €vA AVTIKEIUEVO TNG KAAONG Person,;

* 'OxlL aKkpBWG — 0 TUMOC Person UNOPEL va NEPNAUBAVEL
AVAPOPEC O€ AVTIKEIHEVA AAAWY KAAOEWV

* AuUTO d10TL N Java unootnpilel NoAupop@Lopé unotunwv
(subtype polymorphism)
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Mepiexopeva

« YAornoinon dlanpoowneiag Twv KAAoewv
* EnEktaon tTwv KAACEWV

* EnEktaon kat uhonoinon

* [MoANaANAN KANPOVOULKOTNTA

e [apAPETPIKOTNTA HECW YEVIKWYV HEBODOWV (generics)
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AlatrpoowTreieg (interfaces)

« 'Eva npwtoétuno pebodou (method prototype) anAwg divel
TO OVOUA TNG HEBOGOOU Kal TOV TUNO TNG — OXL TO OCWHA TNG

* OLdlanpoowneieg eivat CUANOYEC ano npwToTuna pedodwv

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

}

« Ma kKAaon punopei va dnAwaoetl OTL UAONOLEL pLa
OUVYKEKPIUEVN dlanpoowneia

« MeTta npenetl va NnapexeL 0plopouUC public peBOdwWYV ol
onolot Talplalouv He eKEiVOUG TNG OLaNPOCWNEING
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NMapadeiypara

public class Icon implements Drawable ({
public void show(int x, int y) {
... o0, TS Uebooou ...

}
public void hide() {

... o0, TS Uebooou ...
}

... TEPLIOGOTEPES UEAOOOL KO TEDIQL ...

}

public class Square implements Drawable, Scalable ({
... TIPETEL VO, DAOTOIEL OAES TIC EBOOOVS OAWYV TWV OIOTPOCWTEIDY ...

}
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NaTi XpNOIMOTTOIOUME OIATTPOCWITEIEG;

« M dlanpoowneia pnopei va uAonoleital and NOAAEG
OLAPOPETIKEC KAAOEIG:

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

* To ovopa tNG dlanpoowneiac UNopei va xpnaotonotnoel
WG £vVAC TUNOG avagopag:

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 OIATTPOCWITEIEG

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

}
}

* H napandavw pEBOdOC ival NOAUPOPQPIKN: N KAAGON TOU
QVTIKEIHEVOU MOU AVAPEPETAL ANO TNV NAPAUETPO d deV
eival yvwoTtn Katda To XpOVO HETAPPAONG

e To povo nou €ival yvwaoTo €ival OTL €ival Lo KAaon nou
uAonolel Tn dlanpoowneia Drawable (implements
Drawable) KAl KOTQ CUVENELQ €ival Hla KAAGN NOU EXEL

HEBOdOUC show KAl hide Ol onoieg pnopouv va KAnbouv
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‘Eva 1110 OAOKANPWHEVO TTAPADEIYHO

« H enodpevn dlagavela dsixvel Tn dlanNPOCWIEA LIOG
KAAONG Worklist nou €ival pa cuAoyr anod
QVTIKEIUEVO String

* H kAaon neplexel peBOdOUG E TIC OMOIEC UMOPOULE

- VO NPOOOECOUE €V AVTIKEIUEVO OTN GUAAOYN,

- VO AQALPECOUPE EVA AVTIKEIMEVO aNO T CUAAoOyN, Kal
- VA EAEYEOUPE KATA NOCO M GUAAOYT) €ival KEv N 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.

* @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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2XOAIO OTIG OIOTTPOCWTTEIES

* H unapg¢n oxoAiwv givat onuavTikn yla pia dlanpoowneia,
OLOTL OEV UNAPXEL KWOLIKAC WOTE 0 AvayvwoTNG/Xpnotng
va KAaTOaAGBEL TL (oKoneUel va) KAveLl N KABe nEBodog

« Hdwanpoowneia TnG Worklist dev npoodlopilel kanola
OUYKEKPLUEVN OO N TAELVOUNGN: UNOPEL VO UAOMOLEITAL
ano pia otoia, pia oupd, pa oupa NPOTEPAIOTATWY, N
ano kanowa GAAn doun

« Qa TNV uAonolooupe wG oTolfa, HEOW 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 thelLink a link to the next Node
V4
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
*/
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
23

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 Trapadsiypa xpnong

Worklist w;

w = new Stack() ;

w.add ("o Hoapoaockeuvudg.") ;

w.add ("Bag, ");

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

 'E€000G: Bag, Pacg, Pag, o INoapaokevdc.
« AMNAEC UNONOINOELC TNG KAGONG Worklist €ival NBAvEG:
LE Xprion Queue, PriorityQueue, K.Q.
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ETréKTOON TWV KAACEWV

Mepioodtepn Java
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Mep10ocdTEPOC TTOAUHOPPICHOG

* Oa doupe pla aAAn, Mo NoAUNAoOKn, NNyr NOAULOP@IOUOU

* M kKAGon pnopei va napayetal anod pua aAAn, He xpnon
NG AEENG KAEOl extends

(Qc napadelypa 6a opicoupe pa KAGon PeekableStack
n onoia €ivat oav tTnv KAaon Stack, aAAQ €XEL €Miong Jua
HEBO0DO peek NoU €ETALEL TO OTOLXEIO OTNV KOPUPI] TNG
OTOIBAG XWPIC OPWG va TO a@alpEl ano 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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KAnpovouikoTnTa (inheritance)

« Eneidn n kKAaon PeekableStack €NEKTEIVEL TNV KAQON
Stack, KANPovouEel OAEC TIC peBOdOUG Kal Ta nedia NG

(KaTtt TeTolo 0 oupPaivel pe TIC dlanpoowneieg: oTav
LIl KAGon uAonolel pia dlanpoowneia, To HOVo rnou
avaAapuBAvel eival la urioxpEwWon Va UAONOLNOEL
Kanoleg peboodoug.)

« EKTOC and KANPOVOUIKOTNTA, N ENEKTAON TWV KAQGCOEWV
odNYeElL KAl 0€ NOAUMOPPLOUO
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Stack sl = new PeekableStack() ;
PeekableStack s2 = new PeekableStack() ;
sl.add ("drive") ;

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

Mpooefte OtL pla kKAnon sl .peek () 6€ Ba Ntav
VOULULN, TtapOAo Ttou N s eival pa avadopad os
£V OVTIKELpMEVO TNC KAdon¢ PeekableStack.
OL AeLtoupylec ou emLtpEmMovTalL otn Java
kaBopilovtal armo To OTATIKO TUTO TNC avadopac
KoL Ot aTto TNV KAQON TOU OVTIKELUEVOU.
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EpwTtnon

« H uAonoinon tng nebodou peek dev NTAV N NLO
anodOTIKNA:

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

}
e [1aTi dEV KAVOUE TO NAPOKATW;

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

}

Meploodtepn Java
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Atravrtnon

* To nedio top TNG KAAONG Stack £Xel ONAwBel private
 H kKAaon PeekableStack d€ HNopel va ToO NPOOneAAOEL

* [0 pa no anodoTikn HEB0dO peek, N KAAON Stack
NPENEL VO KATAOTNOEL TO NEdIO top 0PATO OTIC KAACELG
NOU TNV EMEKTEIVOUV

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

¢ 2UvNOBNG NPOKANON OXEDIOOUOU VIO AVTIKEIUEVOOTPEPEIC
VYAWOOEG: NWG 0 OXEDIOOUOC Ba KAVEL EUKOAN TNV
gnavaypnotponoinon He6OdwvV HECW KANPOVOULKOTNTAG
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AAucCidEC KANPOVOUIKOTNTAG

e 2Tn Java, pa KAGon Hnopel va £Xel NOAAEC KAAOELC NOU
napdayovTtal ano autn

« [atnv akpifela, OAeC ol KAAOEIC TNG Java (EKTOG ano
Hia) napayovtal ano Kanowa aGAAn KAGon

« Eav otov oplopo piag khaong dev npoodlopidetal kanola
npotaon extends, N Java QUTOUATO EVVOEL:
extends Object

* H kKAa@on Object €ival N npwTtapXlkn KAAonN TnG Java
(dev napAyeTal ano Kanowa aAAn)
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H KAdon Object

* 'OAeg oL KAGOEIC NnapayovTal, AUeca N EQUETA, ano TNV

npokaBoplopEvn KAAon Object

(EKTOC QUOLKA anod TNV KAAQon Object)

* 'OAecg ol KAQOEIC KANpOVOUOoUV HeBOdOoUC and tTnv KAAon

Object, YO NAPAdELYQ:

getClass, ENOTPEPEL TNV KAACH TOU AVTIKEILEVOU
toString, Yl HETATPONMN TOU AVTIKEILEVOU OE String
equals, yla OUYKPLON HE AANQ QVTIKEIPEVA

hashcode, yla UNOAOYIOUO €VOG AKEPAIOU (int) NOU AVTIOTOLXEL
oTNV TIUM Tou KwALKOU KaTakepUaTiopou (hash code) tou
QVTLKEIUEVOU

K.AM.
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YTTEPKAAUYN KANPOVOUNHEVWY OPICHWYV

« Kanoleg @opeg pnopel va BEAOUHE VO ENAVOKABOPIOOUE
TN AEITOUPYIKOTNTA HIAC KANPOVOUNUEVNG HEBODOU

* AUTO 0O€ VIVETOL PE XPrOoN KAMolou €10IKOU KATAOKEUAOTN:
€VAC VEOG OPLOMOG HIaG HEBOOOU aUuTOMATA UNEPKAAUNTEL
(overrides) €vav KAnpovopnUEVO OpLopO Tou dlou
OVOMATOG Kal TUMNou
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NMNapadeiypa utrepKAAuyng

* H kAnpovounuevn pEBodOC toString anAwg cuvduadlel
TO OVOUQ TNG KAGONG KAl TOV KWOIKO KATAKEPUATIOHUOU
(o€ poppr 0eKAECadIKOU aplOuou)

« Me aANa AOVLa, 0 KwOIKaG TNG default peBodou Tunwvel
KATL OQV TO €ENG. Stack@b3d42

* M €1d0kn pEB0dOG toString otTn pEBOdO Stack, oav
TNV NOPAKATW, UMOPEL VO TUNWOEL £VA MO DIEUKPIVIOTIKO
HAVULQ:

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

}
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lepap)iec KANPOVOMIKOTNTOG

H ox€on KANPOVOUIKOTNTAG ONUIOUPYEL HLa LlEpapxia

H epapxia autr eivatl Eva 0£vOpo pe pida TNV KAGon

Object

¢ 2.€ KAMNOLEC NEPINTWOELG Ol KAQOEIC anAwG EMEKTEIVOUV N
Hia TNV GAAN

e 2& GAAEC NEPINTWOELG, N LEPAPXIA TWV KAGCEWV KaL N

KANPOVOLIKOTNTA XPNOONOooUvVTal oUTWG WOTE O

KWOIKAG MOuU €ival KOWVOG yla NEPLOCOTEPEG AMO Hia
KAQOEIC va undpxel HOVO O€ JIa Kowvn Baotkn KAGon
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AUO KAAOELG HE TIOAAA KOWQ oTOLXEla — aAAd
Kapio Sev elval pla amAn emektaon thg AAANC.

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

{ {

X = newX; X = newX;

Y = newy; Y = newy;
} }
public String getText () public Gif getImage ()
{ {

return text; return image;

} }
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O kwdkac kat ta bedopeva ou eival kowva
gexouv e€axBel o pla 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 rpoANua oxedliaouou

* [1oAAEG POpEC OTAV YPAPOUKE TOV IO10 KWALKA Eava Kal
cava, OKEPTOMOOTE OTL 0 KWOIKAC AUTOC npéEnetL va “Byel”
o€ pa ouvaptnon (o€ pia pebodo)

« 'Otav ypayoupe TIG idleg pneBOdOUG cava Katl cava,
OKEPTOMOOTE OTL KANola HeBodOC npeneL va “Byel” o€ La
KOLvI] BaOiKr KAGON

« OnoTe gival KAAG va KaTtaldBoupe vwpic oTto oxedlaoud
KOTA NO0CO undapxel avaykn yla KOWVEG BACIKEC KAAOELG,
NPV YPAYOoUpE apKETO KWOLKA 0 onoiog Ba xpetaletal
avadlopyavwon
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YTToTUTTOIl KOI KANPOVOMIKOTNTO

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

Evac vrtoturmoc givat eva urtooUVOoAO TwV TIUWV KATTOLOU TUTTOU,
aAAa urtootnpilel Eva UMTEPCUVOAO TwWV AELTOUPYLWYV TOU.

« Kata 1o oXedlaoU0 TNG lEPAPXIOG TWV KAQCEWVY,

, , , ZXnpa
NPENEL VO OKEPTOUAOTE TNV KANPOVOULKOTNTA
TNG AEITOUPYLIKOTNTAG TOUG NoAUrAsupo
* 'OuWwG oL “QUOIKEG” lepapXieg dev elval navta
, , , , , TetpanAsvupo
0, TL N0 KATAAANAO pnopel va unapeel 6oov

APOPA OTNV KANPOVOUIKOTNTA TWV AEITOUPYIWV Tetpdywvo
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ETréKTOONn KAl uAotroinon

Mepioodtepn Java
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EmrékTaon kKai uAotroinon

* OLKAQOEIC UMOPOUV VA XPNOIOMOLO0UV TIGC AEEEIC
KAEIWOIO extends KAl implements CUYXPOVWG

* [la KGBe KAaAan, n uhonoinon evog CUoTHUATOG Java
KPATAEL NANPOPOPIEC VIO APKETEC IOIOTNTEG, ONWG YIa
napadeLyua:

A: TIc Slampoowreieg mou n kKAdon vAormolel

B: tic neBodouc mou elval UTTOXPEWUEVN VO OploEl
[ Tic peBodouc mou opilovtal yla tTnv KAAon

A: ta nedia ov niepthapBavel n KAdon

Meploodtepn Java
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ATTAEG TTEPITITWOEIG

* 'Evag oplopog peBodou ennpeadet povo 1o I
* 'Evag oplopog nediou ennpeadlel povo 1o A

 Ma dnAwon implements ennpeadel Ta A kat B

- 'OAecg ol dlanpoowneiec npooBeTovTal 0TO A
- 'OAecg oL peBodol Toug NnpooBETOVTAL OTO B

A: TIc Slampoowreieg mou n kKAdon vAormolel

B: tic neBodouc mou elval UTTOXPEWUEVN VO OploEl
[ Tic peBodouc mou opilovtal yla tTnv KAAon

A: ta nedia ov niepthapBavel n KAdon

Meploodtepn Java
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H dUokKoAn mrepitrTwOON

M dnAwaon extends ennpedadlel OAEC TIC NANPOYPOPIEG:
- 'OAecg ol dlanpoowneieg TNG BAOIKNG KAGONG npooBeTovTal 0TO A

- 'OAecg oL pEBodoOL Nou unoxpeouTal N Baciki KAGon va opioel
npooBeTovTal 01O B

- 'OAecg oL peBodol NG Baoikng KAaong npooBETovTal oto I
- 'OAa ta nedia TnG BaokAG kKAGong npocBETovtal oto A

A: TIc Slampoowreieg mou n kKAdon vAormolel

B: tic neBodouc mou elval UTTOXPEWUEVN VO OploEl
[ Tic peBodouc mou opilovtal yla tTnv KAAon

A: ta nedia ov niepthapBavel n KAdon
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To TTPONYOUMEVO TTOPADEIYUA MOG

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

 H KAGon PeekableStack €XEl WG:
- A: ™n dlanpoowneia Worklist, and KAnPoOvoud

- B: TIG unoxpewoelg yla uAonoinon Twv pebodwv add, hasMore,

KOl remove, £MONG and KANPOVOoULa

Onwg €niong Kat tn Ok TG HEBODO peek
A: 10 nedio top, €MioNg KANPOVOUNUEVO

Meploodtepn Java

[: TIC peBOdOUC add, hasMore, KAl remove, KANPOVOUNUEVEG,

36



Mia paTid oTI§ abstract KAACEIG

* lMapatnpeiote oTLTO [ €ivalt unepouvoAo Tou B: n KAGon
NPENEL VA €XEL OPLOUOUGC YIa OAEC TIC pEBODOUG

 H Java ouvnBwg anattei To napanavw

e QOLKAQOEIC unopouv va anaAAayouv ano autnv Thv
uUnoxpPEWON HE To va dnAwbouv apnpnueveg (abstract)

 Mwa abstract KAGON HNOPEL va XpNotponotneei povo wg
Baok KAGonN

* (AUTO onpaivel OTL Ogv pNopouv va dnuioupyndouv
QVTIKEIMEVA TNG OUYKEKPILEVNG KAAONG.)

Meploodtepn Java 37



TeAIKEC (£inal) KAAOEIG KOl HEBOOOI

* [leplopifouv TNV KANPOVOUIKOTNTA

- OL TENMKEG KAAOEIG OE UNOPOUV VA ENEKTABOUV KAl Ol TEAIKEG
HEBOOOI Toug &€ punopouv va ¢avaoploTouV

* [Mapadeypa, N KAAon
java.lang.String

* H Unapgn TeMKwV KAQGCEWV €ival CNUAVTIKI VIO a0@AAELQ

- O NPoYyPAPUATIOTAG UNOPEL VA EAEYEEL NANPWC TN CUMNEPLPOPA
OAWV TWV UNOKAGCEWYV (KOl KOTA OUVENELA TWV unoTtunwv)

2nu.: HdNnAwon £inal YtTopEi va xpnoiyoTtroindei kal o€ TTedia: eKEi, TO
final onuaivel OTI YTTOPEI va avaTteBei TiuR JOvo Jia opd oTo TTEdIO
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[MTOAAQTTAN KANPOVOUIKOTNTO

Mepioodtepn Java
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MoAAaTTAR} KAnpovouIKOTNTA (Multiple inheritance)

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

* [Mapadewypa: eva noAupnxavnua (multifunction printer)

Printer Copier Scanner Fax

\/

MultiFunction

* Enuwpavelaka, T0o0 n onpacloAoyia 000 Kal N uhornoinon
(paivovTal EUKOAEG: N KAGonN anAd KANpovoueil OAa ta
nedia Kat TIG He6OOOUC TwV PACIKWY TNG KAAOEWV
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NMpoBARMATO CUYKPOUOCEWV

* OLJlaQPOopPETIKEG PACIKEC KAAOEIG Elval AOXETEC LETALU
TOUG KAl UNOPEL va PNV £X0ouV OXeOIOOTEL £TOL WOTE va
ouvouadlovTal

* [a napadetypa, TO00 N KAGON Scanner 000 KAl N Fax
LMNOPEL va €XOUV Opioel pa pEBODOO transmit

« To epwTnUa €lval: TL NPEMNEL VO CUUBEL OTAV KOAECOULE
TN HEB0OO MultiFunction. transmit;

Meploodtepn Java
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To mp6BAnua Tou diauavTiou

* M KAGon pnopei va KAnpovopei ano tnv idla Bacikn
KAQON HEOW MEPLOCOTEPWYV TOU EVOC povonaTiou

N
N/

 Edav n kKAGon A opilel eva nedio x, TOTE TOOO N B 000 Kal
n C €XouvV £va

* AnAadr n KAGon D €xel dUO TETOLA NEDIQ;
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To TTpoBANUa gival ETTIAUCIHNO, OAAJ...

* M yAwooa nou unootnpilel noAAANAr KANPOVOULKOTNTO
NPENEL VA €XEL KAMNOLOUG HNXAVIOUOUG XEIPIOHOU aUTWV
TWV NPORANUATWYV

« BeBaiwg, dev gival OAa ta npoAfpaTa T0o0 NOAUNAOKAQ

* Ouwg, To BACIKO EPWTNHA Elval: TA MAEOVEKTAMATA MOU
NPOOYEPEL N MOAAANAN KANPOVOUIKOTNTA agidouv TNV
NPOOOETN NOAUNAOKOTNTA OTO OXEDIAOUO TNG YAWOOOG;

* QOLoxedlaoTeg TNG Java ftav (Kal eivat) TG YVWHNG OTL N
NoAAQnAN KAnpovoulkotnTa dev agidel Tov KONo
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ZwnN Xwpeic TTOAAATTAR KANPOVOMIKOTNTA

* 'Eva NAEOVEKTNMA TNG MOAAANANG KANPOVOUIKOTNTAG
givatl OTL o KAGON HNOPEL VA €XEL APKETOUGC
OLAPOPETIKOUG HETAEU TOUG TUNOUG (N.X. Copier Kal
Fax)

- AUTO pnopei va yivel otn Java pe xpnon dlanpoownewwy: pia
KAQON HNopel va UAoNoLEl Evav anepLOpLoTo aplopo anod
OLANPOOWIEIEC

* 'Eva ennA€0oV NAEOVEKTNMA €ival N duvaTtoTNTA

KANPOVOLILAG AEITOUPYIKOTNTAG anO NOAAANAEG BACIKEG
KAQOEIG

- AuUTO eival SUOKOAOTEPO VA Yivel O€ Ll YAWooa oav Tn Java

Meploodtepn Java 44



NMpow6non (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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MapapeTpIikOTNTA HEOCW Generics
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AvuTtrapéia yeviKkwyv KAaocgwyv oTig Java 1.0-1.4

* To nponyoupuevo Napadelypa KAAonG Stack opioTnNKE WG
L otoiBa and oupBoAOCEIPES

« Katd ouvenela, 0 pNopel va enavaxpnotponotnei yia
oToIBEC GAAWV TUNWV

e 2Tnv ML pnopouoape va XPnolUOonoINOOUE HETABANTEG

TUNWV Yla NEPNTWOELC OAV KAl AUTEG:

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

 H Ada kat n C++ €xouv KATL NapOpolo, aAAG oxL n Java
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ZWwN XWPIiG YEVIKESG KAAo€Ig oTig Java 1.0-1.4

 Mnopoupe va oplooupE HIa oToiBa TNG onoiag ta
OTOLXEla €ival avTIKEIPEVA TNG KAGONG Object

O TUNOC Object €lval O MO YEVIKOG TUMNOCG TNG Java Kal
nepAapPBaAvel OAEC TIC AVAPOPEGC

« Kata ouvenela o oplopoG HEOW TNG KAAONG Object
ENITPENEL OE AVTIKEIPEVA O0nolaodnnoTe KAAoNG va
TonoBetTnBouv otn oToia

 To napanavw NPoo@EPEL KANOLoU €I100UG NOAUMOPPLOUO
unoTunwv
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public class GenericNode {
private Object data;
private GenericNode link;
public GenericNode (Object theData,
GenericNode thelink) {

data theData;
link = thelink;

}
public Object getData () {

return data;

}
public GenericNode getLink () ({

return link;

}
}

Katd mapopoLo tpormno, 6o UmopoVoaE VO OPLOOUUE TNV
kAdon GenericStack (kal pulio GenericWorklist
dtanpoowrneia) pe xpnon Object otn Beon tng String
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MelovEKTNHO

* [0 vOa QvOKTOOUKE TOV TUMO TOU QVTIKEIMEVOU OTN
oToifa, Ba npenet va xpnotonotjooupe eva type cast:

GenericStack sl = new GenericStack() ;

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

« To napanavw paAAov dev €ival OTL MO PIALKO yla TOV
NPOYPOALUATIOTNA

* Eniong dev eival 6TL Nto anodoTIKO 0 XPOVO EKTEAEONCG:
N Java npenet va eAEYEEL KATA TN OLAPKELD EKTEAEONG
TOU NMPOYPAMUATOC OTL TO type cast enttpeneTal —
ONAadn OTL TO AVTIKEIMEVO ElvVaAL MPAYUATL EVA String
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AAANO PJEIOVEKTNHO

* OutnpwTtdyovol TunolL NPEMNEL NPWTA va anobnkeuBouv oe
€Va AVTIKEINEVO €AV BEAOUUE VA TOUG BAAOULE OE IO
otoipa:

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

* To napandvw €ivat eninovo Kat 6xt O,TtL Mo anodoTIKO

* H kAdon Integer €ival N npokaboplopEvn KAGoN
NeEPLTUALYLa (wrapper class) yla TouG akepaioug

* YNApXEL pa TETOWO KAAON YO KABE NnpwTtOyovo TUno
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NMpayupaTtika Generics (Java 1.5, “Tiger”)

¢ ZEKIWVWVTOG pe TN Java 1.5, n Java €xel generics, dnAadn
NAPAUETPIKEC NOAUHOPPIKEC KAAOELC (Kal OLanNPOowNEIES)

« H ouvtagn toug potalel 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 EVAVTI Java pg Generics

class Stack { class Stack<T> {
void push (Object o) { void push (T a) {
c.. ) }
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();

Meploodtepn Java 54



MNaTti 0ev UTTRPSOV generics oTIC TTPWTEG Java,

* YNNpgav apKETEC NPOTACELG VIO EMEKTAON
¢ 2€ OULQWVIO PHE TOUG Baolkoug okornoug NG YAwooag

* 'Opwc “o dlapoAog eival OTIC AENTOUEPELEG”, ONWG:

- TLnopevEPYELEC £XEL N UNApPEN generics yla tn dladikaoia
EAEYXOU TWV TUNWV;
- [lolog €ival o KAAUTEPOG TPOMNOG va yivel N uAonoinon;
« Mnopei n apnpnuéEvn pnxavi TG Java va unootnpicel ta
generics;
* Av val, HEow NPOoBeTwV bytecodes ) pe kaAnolov GANO TPONO;
 MEow LEXWPLOTOU KWALKA YIa KABE OTIYUIOTUNO;
* 'H peow tou i1dlou KWALKA (ME Xprjon casts) yia OAa ta
OTIYHOTUNA;

To Java Specification Request (JSR 14) evowuatwOnke otn Java 1.5
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Generics otn Java 1.5 (“Tiger”)

* Y100eTnONKE N oUVTAEN NOU POALG EI0AE

* [1poOTEBNKE auTOpATN PETATPONN boxing + unboxing

TL Oa ypadape xwpic autopotn HETATPOTA Tiypadouvpe 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 eAéyxovTal

* M yevik KAaon pnopel va BeAnoeL va XpnOILOMNoLoEL

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

« AUO nMBavec NPoOoeEYVYIOELG:
- C++: Katda 1o xpovo ouvdeong (linking) eAEyxeTaAL TO KATA NOCO
OAEC Ol AELITOUPYIEG pnopouv va enthubouv

- Java: OL Tunot eA€yxovTtal oTaTIKa Kal 0 Xpelaletal va Yivel
KAMolog EAEYXOG TWV generics Kata To XpOvo ouvdeong

* AUTNA N NPOCEYYION ENPAANAEL OTO NMPOYPALUA VO EXEL
NANPOPOPIa YIa TOV TUMNO TNG NAPAUETPOU
* [Napadelypa : PriorityQueue<T extends ...>
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MNapdadeiypa: Mivakag KATOKEPHUATICUOU

public interface Hashable {
int HashCode() ;

}s

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

int bucket k .HashCode () ;

InsertAt (bucket, k, Vv);

H éxppaon wpémel va unv metdel oo
KOTA T OL00IKOGI0 EAEYYOV TOV TUTTOV.

Xpnowponotovue “Key extends Hashable”
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MNapdadeiypya: Oupd TTPOTEPAIOTNTAG

public interface Comparable<I> {

boolean lessThan(I) ;

};
class PriorityQueue<:>extends Comparable > {

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

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

T remove () { .. }



‘Eva TeAguTaio TTapadeiyua ...

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) { ... }



YAoTroinon Twv Generics

« Awaypapn tunwv (type erasure)
- O €AeyxoG TUNWV KOTA TN HETAPPOACH XPNOLLOMNOLEL Ta generics

- 2Tn ouvéExela o compiler anaAeigel Ta generics peow dlaypaAPNG

« AnAadN petayAwTTilel List<T> o€ List, T 0c Object, Kal
NPOOBETEL AUTOUATEG HETATPONEG TUNWYV (casts)

« Ta generics Tng Java d¢gv gival oav ta templates tng C++
- O1dnNAWaoELS TwV generics EAEYXOVTAL WG NPOG TOUG TUNOUG TOUG
- Ta generics petagpalovtatl anag
« Aev AapBavel xwpa Kanowa oTiyplotunonoinon (instantiation)
* O napayopevog Kwdlkag d€ dIOYKWVETAL
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