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MoAupopP@IOCHOG UTTOTUTTWYV

Person p;

« Eival To napanavw pia dnAwaon OTL TO p €ival pa avagopa
O€ €vA AVTIKEIUEVO TNG KAAONG Person,;

* 'OxlLakplBwWG — 0 TUMOC Person UNOPEL va NEPINAUPBAVEL
AVAPOPEC OE AVTIKEIHEVA GAAWY KAACEWV

* AUTO 016TL n Java unooTtnpidel NOAUHOP@IOUO unoTtunwyv
(subtype polymorphism)
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Mepiexopeva

« YAornoinon dlanpoowneiac Twv KAAoswv
* EnEktaon tTwv KAAoEwV

* EnEktaon kat uhonoinon

* [loAAanAr KAnpovoukoTnTa

* [apAUETPIKOTNTA HEOW YEVIKWV PEBODWV (generics)
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AlatrpoowTreieg (interfaces)

* 'Eva npwtotuno pebodou (method prototype) anAwg divel
TO OVOMQ TNG HEBOGOOU Kal TOV TUNO TNG — OXL TO OCWHA TNG

* OLdlanpoowneieg eivat CUANOYEG ano NpwToTUNna HEBOdWV

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

}

* M KAGon pnopei va dnAwaoet OTL UAONOLEL IO
OUYKEKPLUEVN dlanpoowrneia

« MeTta npenel va NapeXeL 0plIOUoUC public HeBOOwWYV ol
onoiot Talplalouv He eKEivoug TNG OLanPOCwWNEING
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NMapadeiypara

public class Icon implements Drawable ({
public void show(int x, int y) {
... OOUO THS OO0V ...

}
public void hide() {

... OOUO THGS HEBOOOD ...
}

... TEPLOOOTEPES EBOOOL KOl eI ...

}

public class Square implements Drawable, Scalable ({
... TPETEL VO, DAOTOIEL 04EC TIC UEBDOOOVS OV TWV JIOTPOCWTELDV ...

}
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[M1aTi XpNOIMOTTOIOUHE DIATTPOCWTTEIEG;

« M duanpoowneia pnopei va uAonoleital and NOAAEG
OLAPOPETIKEGC KAAOELG:

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

* To ovoua TNG dlanpoocwnEeEIaG UNOPEL va XpnoluonotnBei
WG £vVAC TUNOG ava@popag:
Drawable d;
d = new Icon("il.gif") ;
d.show(0,0) ;

d = new Oval (20,30);
d.show(0,0) ;
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[MTOAUHOPPIOUOG ME OIATTPOCWTTEIES

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

}
}

* H napandavw pEBOdOC ival NOAULOPYPIKN: N KAAON TOU
QVTIKEIUEVOU MOU AVAPEPETAL ANO TNV NAPAUETPO d deV
glval yvwoTtn KaTta TO XpOVO HETAPPAONG

« To povo nou gival yvwoTo eival OTL €ival (o KAaon nou
uAonolel Tn dlanpoowneia Drawable (implements

Drawable) KAl KOTQ OCUVENELQ €ival YA KAAGON NOU EXEL

HEBOdOUC show KAl hide Ol onoieg pnopouv va KAnbouv
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‘Eva 110 OAOKANPWHEVO TTAPAdEIYHA

« H enduevn dlagavela deixvel Tn dlaNPOCWIEA JOG
KAQONG Worklist nou €ival pa culloyr ano
QVTIKEIPEVA String

* H kAaon neplexel peBOdOUC E TIC OMOIEC UMOPOULE

- VO NPOOBECOUE €V AVTIKEIMEVO OTN GUAAOYN,

- VO AQAIPECOULE VA AVTIKEIPEVO ANO TN CUAAOYN, KAl
- VA EAEYEOUPE KATA NOCO M GUANOYT) €ival Kev N OXL
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public interface Worklist {
/**

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

<3/
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 OTIG OIATTPOOWTTEIEG

* H unapg¢n oxoAiwv ivat onuavTikA ya pa dlanpoowneia,
OLOTL OEV UNAPXEL KWOIKAC WOTE 0 avayvwoTnNG/Xpnotng
va KaTaAdBel Tt (okoneuel va) KAavel N KABe pebodog

« Hdwanpoowneia TnG Worklist dev npoadlopilel kanola
OUYKEKPIMLEVN OOMN 1N TAELVOUNON: UNOPEL va UAonoleital
ano pa otoia, pa oupd, pa oupa NPOTEPAIOTATWY, N
ano Kanowa aAAn dopun

* ©Qa TNV UAOonolrjooupE WG oToBa, HEOW OUVOEDENEVNG
AloTOg
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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
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.
* @return 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
5/

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

}

/**
* Pop the top String from this stack and return it.
* This should be called only if the stack 1is
* not empty.

* @return the popped String
*/
public String remove () ({
Node n = top;
top = n.getlLink() ;
return n.getData() ;

}
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‘Eva Trapadeiypa xpnong

Worklist w;

w = new Stack() ;

w.add ("o Hoapaockeuvacg.") ;

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 HNapaokeudc.
* AANAEC UNONOINOELC TNG KAGONG Worklist €ival NBAveEG:
LE Xprion Queue, PriorityQueue, K.Q.
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ETréKTaoNn TWV KAQAOEWV

MeplioodTepn Java
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MNep1ocOTEPOS TTOAUNOPPICHUOG

* Oa doupe pLa aAAn, ro NoAUNAoKn, NnNyr NOAULOP@IOUOU

* M KAGon PNOPEL va NAPAYETAL Ano [a AAAN, HE XpHon
NG A€ENG KAEIDl extends

(Qc napadelypa Oa opicoupe pa KAGon PeekableStack
n onoia givat oav Tnv KAGon Stack, aAAQ €XEL €MionG Jua
HEBODO peek NoU €ETALEL TO OTOLXEIO OTNV KOPUYPI) TNG
OTOIBAC XWPIC OPWG 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)

* Eneldr n KAGon PeekableStack €NEKTEIVEL TNV KAQON
Stack, KANPovouel OAEC TIC HEBODOUG Kal Ta nNedia NG

(KaTtt teTolo 0 oupPaivel pe TIC OLanPOCwWNEIEG: OTAV
Lo KAGon uAonolel pa dlanpoowneia, To HOvVo nou
avaAapBAveL eival A urioxpEwWorn Va UAOMNOLNOEL
KAnoleg peodoug.)

« EKTOGC and KANPOVOUIKOTNTA, N ENEKTAON TWV KAQACEWV
o0NYEL 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()) ;

Mpooefte OtL pla kKAnon sl .peek () 6€ Ba ntav
VOULULN, TtapOAo tou n s sival pio avadopa oe
EVOL AVTLKELMEVO NG KAAdong PeekableStack.
OL Aeltoupyleg ov emiTpENovTaL otn Java
kaBopilovtal amo To OTATLKO TUMO NS avadopac
KOlL Ot ATt TNV KAAON TOU OVTLKELUEVOU.
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EpwTtnon

« H uAonoinon tTng nebBodou peek dev NTaAvV N NLO
anodOTIKNA:

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

}

e [aTidEV KAVOUE TO NAPOKATW;

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

}

MeploocoTtepn Java
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ATTdvTnon

* To nedio top TNG KAGONG Stack £xel dOnAwbeil private
 H kKAaon PeekableStack O0€ HNopPEl va TO NPOONEAAOCEL

* [0 pa no anodoTikn HEB0dO peek, N KAGON Stack
NPENEL VO KATAOTHOEL TO NEdI0 top 0pATO OTIC KAACELG
NOU TNV EMNEKTELVOUV

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

¢ 2UvNOBNG NPOKANON OXEDIAOUOU VI AVTIKEIUEVOOTPEPEIC
VAWOOEG: NWG 0 oXeOIAOUOG Ba KAVEL EUKOAN TNV
gnavaypnotponoinon He6odwV HECW KANPOVOUIKOTNTOG

MeploodTepn Java 22



AAuUGCidEC KANPOVOUIKOTNTOG

e 2Tn Java, pla KAGon Hnopel va £XeL NOAAEG KAAOELC NOU
napdayovTtal ano autn

« [atnv akpifela, OAeG ol KAGOEIG TNG Java (EKTOG ano
Hia) napayovtatl ano Kanowa aAAn KAGon

« EaQv otov oplopo piag khaong dgv npoodlopidetal kanola
npoTaon extends, N Java QUTOUATO EVVOEL:
extends Object

 H kAa@on Object €ival N npwTtapXlkn KAAon tTng Java
(dev napAayeTal and Kanola aAAn)
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H KAdaon Object

« 'OAeg ol KAGOEIC napayovTal, AUeca N EQUETA, ano TNV
npokaBoplopEvn KAGon Object

(EKTOG PUOIKG anod TNV KAAon Object)

* 'OAeC ol KAGOEIG KANPOVOROUV HEBOOOUG ano TNV KAAoN
Object, Y0 NApAdELYHQ:

getClass, ENOTPEPEL TNV KAAOHN TOU AVTIKEIUEVOU
toString, YO HETATEONN TOU AVTIKEIUEVOU OE String
equals, Yl OUYKPLON KE GANO QVTIKEIPEVA

hashcode, yla unoAoyIOpO €VOG AKEPAIOU (int) NOU AVTIOTOLXEI
OTNV T TOU KwdIKOU KaTtakeppaTiopou (hash code) Tou
QVTIKEIUEVOU

K.AM.
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YTTEPKAAUWN KANPOVOUNHEVWY OPICHWYV

« Kdanoleg @opeC pnopel va BEAOUUE VO ENAVOKOBOPIOOULE
TN AEITOUPYIKOTNTA HIAC KANPOVOUNUEVNG HEBODOOU

* AUTO O¢€ yiveTal PE XpNon KAnolwou €10IKOU KOTAOKEUAOTN:
E€VAG VEOG OPLOUOG Hac pebddou autédpata unepKaAunTel
(overrides) €vav KAnpovopnuéEVo oplopd Tou idlou
OVOUOTOG Kal TUrNou
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Mapadeiypa utrEPKAAUYNG

* H kAnpovounuevn pEBodoG toString anAwg ouvouadlel
TO OVOMA TNG KAQONG KAl TOV KWOIKO KATAKEPUATIOMOU
(o€ popen deKaEEadIKOU aplOpou)

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

* M €10k pEBOdOC toString 0Tn pEBOdO Stack, oav
TNV NOPAKATW, UNOPEL VO TUNWOEL €VA MO DIEUKPIVIOTIKO
HAVUua:

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€ KANOLEC NEPINTWOELC Ol KAAOEIC anAWG EMEKTEIVOUV N
Hia TNV GAAN

e 2€ AAAEC NEPINTWOELG, N LEPAPXIA TWV KAGCEWV KAL N

KANPOVOLUKOTNTA Xpnolponotouvtal ouTwg WOTE O

KWOIKAG MOU €ival KOWVOG Yyla NEPLOCOTEPEG AMO Hia
KAQOEIC va unapxel HOVO O€ JUIa Kovn Baotkn KAGonN
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AUO KAAOELC HE TTIOAAA KOO oTOLXELA — OAAQ
Kapio dev elval pla amAn emektaon tng 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; YV = newy;
} }
public String getText () public Gif getImage ()
{ {

return text; return image;

} }
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O kwdkac kat ta bedopeva Tov ival kowva
gxouv e€axBel o pLa kowvn “Paoikn” 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 mrpoBAnpa oxediaocuou

* [1OAAEC POpEC OTAV YPAPOULE TOV IO10 KWOLIKA Eava Kal
cava, OKEPTOMOOTE OTL 0 KWOIKAG aUTOG npenetL va “Byel”
O€ pla ouvaptnon (o€ pia pebodo)

« 'Otav ypayoupe TIG idleg peBoOdoUG cava Kat cava,
OKEPTOMAOTE OTL Kanola pEBodog npenet va “Byel” o€ a
KOLvr] Bacikr KAGoN

* Onote gival KAAG va KaTaAAGBoOUHE VwPIC OTO oXEDIAOUO
KOTA NOCO Undapxel avaykn yia KOWVEG BAOIKEC KAAOELG,
NpLv YPAWYOoOUHE apKETO KWOLKA 0 onoiog Ba xpetaletal
avadlopyavwaon
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YTITOTUTTOI KOI KANPOVOMIKOTNTO

« M napayopevn KAGonN €ival €vag urnotunog
* Ano nponyoupuevn OIAAEEN:

Evac vnotunoc givat Eva urtooUVOAO TwV TIUWV KATTOLOU TUTOU,
aAda urtootnpilel Eva UTTEPOUVOAO TwV AELTOUPYLWV TOU.

« Kata 1o oXedlaopuo TNG lEpapPXiag TwV KAGCEWVY,

, , , ZXNpo
NPENEL VO OKEPTOUAOTE TNV KANPOVOULKOTNTO
TNG AEITOUPYLKOTNTAG TOUG NoAUrAcupo
* 'Ouwg oL “QUOIKEG” lepapXieg dev eival navta
, , , , , TetpanAeupo
O, TL N0 KATAAANAO pNopEel va unapgel oov

a@popPA TNV KANPOVOULKOTNTA TWV AEITOUPYLWV Tetpdywvo
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ETTéKTOON KAl uAoTToinon

MeplioodTepn Java
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ETréKkTaon Kai uAoTtroinon

e OLKAQOEIC UNOPOUV VA XPNOIOMNOLO0UV TIC AEEEIC
KAEWOIO extends KAl implements OUYXPOVWG

* ['a kKaBe KAaon, n uhonoinon €vog ocuoThuaTtog Java
KPATAEL NANPOPOPIEC VIO APKETEC IOIOTNTEG, ONWG VIO
napadeLyua:

A: TIc SLampoowreleg tou N KAAon LVAOTIOLEL

B: tic peBodouc mou elval UTIOXPEWMEVN VA OPLOEL
[: TIc neBodouc rou opillovtal yLa TNV KAAon

A: ta medla mov nmepthapPBavel n kKAaon

MeploocoTtepn Java
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ATTAEG TTEPITITWOEIG

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

M dnAwon implements ennpeadel Ta A kal B

- 'OAeg ol dlanpoowneieg npooBeTovTal oTo A
- 'OAeg oL pEBodol Toug npooBeTovTal 0TO B

A: TIc SLampoowreleg tou N KAAon LVAOTIOLEL

B: tic peBodouc mou elval UTIOXPEWMEVN VA OPLOEL
[: TIc neBodouc rou opillovtal yLa TNV KAAon

A: ta medla mov nmepthapPBavel n kKAaon

MeploocoTtepn Java
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H SUoKOAN trepiTTTLWON

* Ma dnAwon extends ennpedlel OAEC TIC NANPOPOPIEG:
- 'OAeg ol dlanpoowneieg TNG PactknG KAAoNG npoocBeTovTal 0To A

- 'OAeg oL pEBodOL Nou unoxpeouTal N Baciki KAGon va opioel
npooBeTovTalL 0To B

- 'OAecg oL peBodol TNG BaoikNG KAAong npooBETovTal oto I
- 'OAa ta nedia TnG BaoiknG KAAoNG npooBeTovTal oTo A

A: TIc SLampoowreleg tou N KAAon LVAOTIOLEL

B: tic peBodouc mou elval UTIOXPEWMEVN VA OPLOEL
[: TIc neBodouc rou opillovtal yLa TNV KAAon

A: ta medla mov nmepthapPBavel n kKAaon
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To TTPONYOUMEVO TTAPADEIVHA MOG

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

 H kKAaon PeekableStack £Xel WG:
- A: Tndlanpoowneia Worklist, and KANPovould

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

KAl remove, £MONG and KAnpovould

ONwg €niong Kat tn Ok ™G HEBODO peek
A: 1o nedio top, £MiONG KANPOVOUNUEVO

MeploocoTtepn Java
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Mia paTid oTIG abstract KAACEIG

* [Mapatnpeiote 0TIt TO [ €lvalt unepouvoAo Tou B: n KAGon
NPENEL VA €XEL OPLOUOUG YIa OAEC TIC pEBODOUG

« H Java ouvnbwcg anattel To napanavw

« QOLKAGOEIC unopouv va anaAAayouv ano autnv Thv
UMOXPEWON HE TO va ONAwBoUV apnpnUeEveG (abstract)

Mo abstract KAGON HNOPEL va XpNotlonotneei pHovo wg
Baoikr KAGon

* (AUTO onpaivel OTL Ogv pNopouv va dnuoupynoouv
QVTIKEILEVA TNG OUYKEKPIUEVNC KAAONC.)
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TeAIkEG (final) KAGOEIG Kal HEBOOOI

* [leplopiouv TNV KANPOVOULKOTNTO

- OL TEAIKEG KAAOELG OE UNOPOUV VA EMEKTABOUV Kal Ol TENIKEG
HEBodoi Toug O HNoPOUV va cavaoploTouV

* [Mapadeypa, N KAAon
java.lang.String

* H unapg¢n TeAKwv KAQCEWV €1valL ONUAVTIKI VIO a0@AAELQ

- O NPoypPaAPHATIOTAG HNOPEL VA EAEYEEL NANPWGC TN CUMNEPLPOPA
OAWV TWV UNOKAQCEWYV (KAl KATA CUVENELD TWV UNoTUunwv)

2nM.: H dnAwon £inal ptropei va xpnoluotroindei kai o€ 1Tedia: eKei, 10
final onuaivel OTI YTTOPEI va avaTeBEi TIMA YOVO Pia gopd oTo TTEdIO
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[MTOAAAGTTAN KANPOVOUIKOTNTA

MeplioodTepn Java
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MoAAOTTAR KAnpovouikoTnTa (Multiple inheritance)

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

* [lapadetlypa: eva noAupnxavnua (multifunction printer)

Printer Copier Scanner Fax

\/

MultiFunction

« Em@avelaka, T000 n onuactoAoyia 000 KAl n uAonoinon
(paivovTal EUKOAEG: N KAGoN anAd KAnpovouei OAa ta
nedia Kat TIG He6OdOUC TwV PACIKWY TNG KAAOEWV
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NMpoBARMATO CUYKPOUOEWV

* OLOlaQPOPETIKES PACIKEC KAQOELC Elval AOXETEC PETAEU
TOUG KAl UNOPEL VA YNV £XOUV OXEOLOOTEL £TOL WOTE va
ouvduadovTal

* [a napadetyua, TO00 N KAGON Scanner 000 KAl N Fax
LMNOPEL va €XOUV opioel pla peBodo transmit

« To epwTnUa €lval: TL NPENEL VA CUUBEL OTAV KAAECOUUE
TN H€600O0 MultiFunction. transmit;

MeploocoTtepn Java
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To TpOBANpa TOU dIOUAVTIOU

* M KAGon pnopei va KAnpovopel ano tnv idla Baotkn
KAQON HEOW MEPLOCOTEPWY TOU EVOG povonaTiou

N
N/

* Ed&v n kKAGon A opilel €va nedio x, TOTE TOOO N B 600 KAl
n C €Xouv €va

« AnAadn n KAGon D £xel duo TETOLA NEDdIQ;
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To TTpOBANUa gival ETTIAUCINO, OAAJ...

« Ma yAwooa nou unootnpilet noANAnAn KANPOVOULKOTNTO
NPENEL VA €XEL KAMNOLOUG HNXAVIOUOUG XEIPIOMOU QUTWV
TWV NPORLANUATWY

* BeBaiwg, dev ivalt 0Aa ta npoAfpaTa Tooo NoAUNAOKA

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

« OLoxedlaoteg TNG Java Atav (Kat eivat) TG YVWHNG OTLN
NoAAQnAN KAnpovoulkotnTa dev agidel Tov KONo
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Zwn Xwpig TTOAAATTAR KANPOVOUIKOTNTO

« 'Eva NAEOVEKTNUA TNG MOANANANG KANPOVOUIKOTNTAG
gival OTL [ KAGON MNOPEL VA €XEL APKETOUG
OLAPOPETIKOUG HETAEU TOUG TUNOUG (N.X. Copier Kal
Fax)

- AuUTO pnopei va yivel otn Java pe xpnon dlanpocwnewy: Jia
KAQON Hnopei va uhonolel Evav aneploploTo aplopo ano
dlanpPoowneieg

« 'Eva ennA€ov NAEOVEKTNHA €ival N duvaTtoTnTa

KANPOVOLILAG AEITOUPYIKOTNTAG anO NOAAANAEC BACIKEG
KAQOEIC

- AUTO eivalt BUOKOAOTEPO Va Yivel O Ll 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 MEOW Generics
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AvuTrapdia yevikwv KAacewyv oTi¢ Java 1.0-1.4

* To nponyoupevo napadelypa KAAonG Stack opioTNKeE WG
Lo oTtoiBa and oupBoAOCELPES

« Katda ouvenela, d€ Pnopel va enavaxpnoponotnoet ya
oToIBEC GAAWV TUNWV

e 2TNnv ML pnopoucape va XPnNoLUONOoINOOUKE HETAPBANTEG

TUNWV Yyla NEPNTWOELC OAV KAl AUTEG:

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

 H Ada kat n C++ €xouv KATL Napopolo, aAAa oxL n Java
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ZwnN XWwpig YeVIKESG KAAoeIg oTIg Java 1.0-1.4

 Mnopoupe va opiooupe pa oToifa TnG onoiag ta
OTOLXEIO €ival aVTIKEIPEVA TNG KAGONG Object

* O TUNOG Object €ival 0 MO YEVIKOG TUNOG TNG Java Kal
nepAapBavel OAEC TIC AVAPOPEGS

« Kata ouvenela o oplopoG HEOW TNG KAAONG Object
ENITPENEL OE AVTIKEIMEVA OonolaodnNnoTe KAAong va
TonoBetTnBouv otn oToiBa

* To napandvw NPoo@EPEL KANOLoU €i100UC NOAUHOPPLOUO
uUnoTuUNwyv
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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 mapopoLlo tpormno, 6o urmopoVcapE VoL OpLOOUUE TNV
kKAdon GenericStack (kalL pa GenericWorklist
dlanpoowrneia) pe xpnon Object otn Beon tng String
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MelovEKTNMO

e [0 vO aVvOKTAOOUKE TOV TUMO TOU QVTIKEIUEVOU OTN
oToifBa, Ba npeneL va xpnolyonotrjooupe eva type cast:

GenericStack sl = new GenericStack() ;

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

« To napanavw HAAAov Ogv €ival OTL NLO PIALKO yla TOV
NPOYPOUUATIOTA

« Eniong dev gival 0TL Mo anodoTIKO O XPOVO EKTEAEONG:
N Java npenet va eAEYEEL KATA TN OLAPKELA EKTEAEONG

TOU NMPOoypPApHaTOC OTL TO type cast enttpeneTal —
OnAadr OTL TO AVTIKEIMEVO Elval NPAYUOATL Eva String
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AAAO PEIOVEKTNMHO

* OutnpwTtdyovol TUnolL NPEMNEL NPWTA va anobnkeubouv oe
E€Va AVTIKEILEVO €AV BEAOULE va TOUG BAAOUPE OE A
otolfa:

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

« To napandvw €ival eninovo Kat 0xt 0,TL Mo anodoTIKO

* H KAAon Integer €ival N NPoKaBopLopEVN KAGON
NEPLTUALYHa (Wrapper class) yia TouG akepaioug

* YNApXEL LA TETOWO KAGON VI KABE NnpwTOYovo TUMno
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Mpayuatika Generics (Java 1.5, “Tiger”)

e ZEKIWVWVTOG pe TN Java 1.5, n Java €xel generics, dnAadn
NOPAUETPIKEC NOAUHOPPIKEG KAAOEIC (KOl OlONPOCWNEIER)

« H ouvtagrn toug powalel pe tn ouvtagn 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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Xpnoiyotroinon 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() ;

MeploocoTtepn Java
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Java 1.0 EVAVTI

Java pe Generics

class Stack {

void push (Object o) {
S
Object pop() { ... }

}
String s = "Hello";
Stack st = new Stack();

st.push(s) ;

s = (String) st.pop()

MeploocoTtepn Java

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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NaTti 0gv utTTRPEAV generics oTIC TTPWTEG Java,

* YNNpgav apKETEC NPOTACELG VIO EMEKTAON
¢ 2€ OUMQWVIO HE TOUG BacLkoUg oKornoug NG YAwooag

* 'Opwg “o dlaBoAoG gival OTIC AENTOUEPELES”, ONWG:
- TLNAPEVEPYELEG £XEL N UNAPEN generics yia T dladikaaoia
EAEYXOU TWV TUNWV;
- [lolog €ival 0 KAAUTEPOG TPOMNOG va Yivel n ulonoinon;
« Mnopei n apnpnuéEvn pnxavi tTng Java va unootnpiget ta
generics;
* Av val, pEocw NpooBeTwy bytecodes | pe kanotov GAAO TPONO;
 MEow LEXWPLOTOU KWALKA VI KABE OTLYOTUNO;
* 'H p€ow Ttou idlou KwdIka (e xprjon casts) yla 6Aa ta
OTIYUIOTUNA;

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

* Y100eTNONKE N OUVTAEN NOU POALG EI0AE

* [1poOoTEBNKE auTtopaTn PETATPONN boxing + unboxing

TL O ypadope XWPLG LUTOMOTN 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 yevik) KAaon pnopel va BeAnoEL va XpNOILOMNOoLoEL

AEITOUPYIEG OE AVTIKEIPEVA EVOC TUNOU-NAPAUETPOU
[Mapadelypa: PriorityQueue<T> ... if x.less(y) then ..

* AUO nBaveg NPooeEYVYIOELG:
- C++: Kata 1o xpovo ouvdeong (linking) eA€yxetal To KATAG NOGCO
OAEG oL AelToupyieg pnopouv va eniubouv

- Java: OL Tunot eA€yxovTtal oTaTIKA Kal 0 Xpelaletal va Yivel
KAMoLloG EAEYXOG TWV generics Kata To XpOvo ouvdeonG

* AUTHA n NPooeyylon eNPBAAANEL OTO NMPOYPALUA VO EXEL
NANPO@oPIa yia TOV TUMO TNG NAPAUETPOU
e [lapadelyua : PriorityQueue<T extends ...>

MeploodTepn Java 57



MNapdadsiypa: MNMivakag KATOKEPMATIOHOU

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

H €é€K@epaon TpPpeETEL Vva U
KoaTda Tn O01Ladl Kaoi a €A
XpNnol po fKey exttgnds Hashable”
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MNapddeiypa: 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 TTOpAdEIYHA ...

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 €AeyxoC TUNWV KATA Tn HETAPPACN XPNOLUOMOLEL T generics

- 2Tn ouveEXela o compiler anaAei@el Ta generics peow dlaypaAPNG

« AnAadn petayAwTtTilel List<T> o€ List, T o€ Object, Kal
NPOOBETEL AUTOUATEG HETATPONEG TUNWYV (casts)

* Ta generics TnG Java do¢v gival oav ta templates tng C++
- O1dnAwoEIG TwV generics EAEyXOVTalL WG NPOG TOUG TUNOUG TOUG
- Ta generics petagpalovtal anag
« Aev AapBavel xwpa Kanolwa oTiyplotunonoinon (instantiation)
* O napayopevog Kwdlkag d€ dIOYKWVETAL
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