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MOAUHOPYICHOS UTTOTUTTWYV

Person p;

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

¢ 'Ol aKkpBWG — 0 TUNo¢ Person UNOPEL va nepNapBavel
QVO@POPEC OE AVTIKEILEVA AAAWV KAQOEWV

e AUTO O10TL N Java unootnpilel NOAUMOPQLOUO UNOTUNWY
(subtype polymorphism)
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Mepiexdpeva

* YAonoinon dlanpoowneiag Twv KAAOEWV
* Enektaon twv KAAoEwvV

* EnEktaon kat uhonoinon

* [MoANaNAN KANPOVOULKOTNTA

e [NapAPETPIKOTNTA HEOW YEVIKWV HEBODWV (generics)
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AlatrpoowsTtreieg (interfaces)

« 'Eva npwtotuno peBodou (method prototype) anAwg divel
TO OVOMA TNG HEBOOOU KAl TOV TUMNO TNG — OXL TO CWHA TNG

* QOuLdlanpoowneieg eivat CUANOYEC and NpwToTUna HEBOOWV

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

}

* M KAGon pnopei va dnAwaoetl OTL UAOMNOLEL pLa
OUYKEKPLUEVN dlanpoowneia
« MeTd npenel va napeXeL 0plopoUG public HeBOdwWYV ol

onoiot Talpladlouv HE eKEiVOUG TNG OLANPOCWNEING
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NMapadeiypara

public class Icon implements Drawable {
public void show(int x, int y) {

... oua e uedooov ...

}

public void hide () {
... OOUO THS B0 ...

}

... TEPL00OTEPES UEGOOOL KAl Teola. ...

}

public class Square implements Drawable, Scalable ({
... TPETEL V. DAOTOIET OAES TIS HEBOOOVS OAWY TWV OLOTPOCWTELWDV ...

}
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[M1aTi XpNOIMOTTOIOUNE OIATTPOCWTITEIEG;

« M dlanpoowneia pnopei va uhonoleitatl ano NoAAEG
OLAPOPETIKEG KAAOELG:

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

* To ovopa tNG dlanpoowneiac UNopei va xpnotonotnoci
WG £vac TUNOG ava@opag:

Drawable d;

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

d = new Oval (20,30) ;
d.show(0,0) ;
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[MOAUHOPPICHOG ME OIATTPOCWITEIEG

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

}
}

 H napanavw pEB0dOC ival NOAUMOPPIKK: N KAGON Tou
QVTIKEIUEVOU MOU AVAPEPETAL AMNO TNV NAPAUETPO d deV
glval yVwoTr) KOTA TO XPOVO LUETAPPAONG

 To HOVO Nou €ival yvwaoTO €ival OTL €ival pla KAaon nou
uAonolei Tn dlanpoowrneia Drawable (implements
Drawable) KAl KOTA OUVENELA €ival Ja KAQON NOU EXEL
HEBOOOUC show KAl hide Ol 0noiEC pNopouvV va KAnBouv
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‘Eva 1TT10 OAOKANPWHEVO TTAPADEIYHO

* H enopevn dlagavela deixvel Tn dlanNpPoowneld Hag
KAOONG Worklist nou €ival pia cuAAoyr) ano

QVTIKEIUEVO String
* H kKAaon neplexel peBOdOUG PE TIC OMNOIEC MNOPOULE
- VO NPOOBECOUE €VA QVTIKEIUEVO OTN GUAAOYN,

- VO AQAIPECOULE VA AVTIKEIPEVO ANO TN GUAAOYN, KAl
- VO EAEYEOUE KATA NOOO pLa GUANOYN €ival Kev) N Ol
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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

23/

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 Unaptn oxoAiwv €ival cNUAVTIKA YO pa dlanpoowneia,
OLOTL OEV UNAPXEL KWOLKAC WOTE 0 AvayvwoTNG/Xpnotng
va KAaTaAABEL TL (OKonegUEL va) KAVEL N KABe pEBOdOC

 H dlanpoowneia TnG Worklist dev npoodlopilel Kanola
OUYKEKPILEVN OOMN 1N TAELVOUNON: UNOPEL va UAonoleital
ano Ha otoia, pia oupd, Ha oupa NPOTEPAIOTATWY, N
ano Kanowa aAAn doun

e Qa TNV UAONOINOOULE WG OTOIRA, HLEOW OUVOEDEUEVNG
AloTag

Meploodtepn Java 10



/**
* 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
*/
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.
* @Qreturn 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.

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

}
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‘Eva TTapadsiypa Xpnong

Worklist w;

w = new Stack()

w.add ("o Hoapoaockeuvudg.") ;
w.add("Bag, ")

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

« 'E€000G: Bag, Pag, Pag, o Noapaokevdc.
* AAAEC uAonolNoeIG TNG KAAONG Worklist €ival nBaveg:
LE Xprion Queue, PriorityQueue, K.Q.
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ETréKTaon TWV KAACEWV

MepioodTepn Java
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Mep10ocdTEPOC TTOAUHOPPICHOG

e Oa doupe pa AAAn, no NoAUNAoKn, NNyn NOAUHOPPLOUOU

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

QQc napadelypa 6a opiooupe pa KAGon PeekableStack
N onoia €ivat gav tTnv KAaon Stack, aAAQ €XEL €MionG pLa
HEBODO peek NoOU €ETALEL TO OTOLXEIO OTNV KOPUYPI) TNG

OTOIBAG XWPIC OPWG vVa 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 kKAGon PeekableStack €NEKTEIVEL TNV KAQON
Stack, KAnpovopei OAeC TIGC HEOBOOOUC Kal Ta NeEdIa TNG

(KaTt teTolo 0 oupPaivel pe TIG dlanpoOCwWnEIEG: OTAV
Lo KAGon uAonolei pa dianpoowneia, To HOVo rnou
avoAapBavel eival A urioxeEwon Va UAONOLNOEL
Kanoleg pebodoug.)

* EKTOC andé KANPOVoUIKOTNTA, N ENEKTAON TWV KAQACEWV
oONYEL 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 Ttou n sl eival plo avadopad oe
£VOL QVTLKELPEVO TNC KAdon¢ PeekableStack.
OL AeLtoupyleg Tou emLTpEMOVTOL 0TNn Java
koBopilovtal amo To oTATIKO TUMO NG avadopag
KOLL Ot OTtO TNV KAGQLON TOU OVTIKELUEVOU.

MepioodTepn Java
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EpwTtnon

* H uAonoinon tTng peBodou peek dev NTAV N MLO
anodOTIKN:

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

}

* [1aTi OEV KAVOUUE TO NAPAKATW;

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

}

Meploodtepn Java
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AtTavrtnon

 To nedilo top TNG KAAONG Stack £xel ONAwOel private

 H KAGon PeekableStack O€ UNOPEL va TO NPOCNEAACEL

e [0 pa no anodoTIkN HEBODO peek, N KAAON Stack
NPENEL VA KATAOTNOEL TO NEdIO top 0PATO OTIC KAACELG
NouU TNV EMNEKTEIVOUV

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

e 2UvNBNC NPOKANON OXEDIOOUOU VI AVTIKEIUEVOOTPEPEIC
YAWOOEG: NWG 0 OXEOIAOUOG Ba KAvVEL EUKOAN TNV
gnavaypnoonoinon HE6OdWY HECW KANPOVOULKOTNTAG
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AAuUCidEC KANPOVOUIKOTNTAG

e 2Tn Java, pa KAGon Hnopel va £xet NOANEG KAACELG NOU
NapAyovTal anod auTr)

* [ tnv akpifela, OAeC ol KAAOEIC TNG Java (EKTOG ano
Lia) napayovtal ano Kanowa aGAAn KAaon

« EaQv otov oplopo piag khaong dev npoodlopiletal kanola

npotaon extends, N Java QUTOLATO EVVOEL:
extends Object

* H kKAaGon Object €ival N NnpwTapXIK KAAon TnG Java
(dev napayetal ano Kanowa aiAn)
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H KAdon Object

e 'OAecg ol KAGOEIC napayovTal, AUECA N EYUEDTA, ANo TNV
npokaBoplopEvn KAGon Object

(eKTOG QuUOIKA anod Tnv KAGon Object)

* 'OAec ol KAAOoEIG KAnpovopouv peBodouc anod tnv KAAon
Object, yla napadeLypa:

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

hashcode, ylO UNOAOYIONO €VOG OKEPAIOU (int) NOU AVTIOTOLXEL
OTNV TN TOU KWOIKOU KATAKEPUATIOHOU (hash code) Tou
QAVTIKEIUEVOU

K.AM.
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YTTEPKAAUWN KANPOVOUNMEVWYV OPICHWV

e Kdanoleg QpopeC pnopei va BEAouE va enavakabopiooupe
TN AEITOUPYIKOTNTA HLAC KANPOVOUNUEVNG HEBODOU

* AUTO O€ YIVETAL HE XPNON KANOLoU E0IKOU KOTAOKEUQOTH:
£€VAG VEOG OPIOUOG HIaG HEBOOOU QUTOUATO UNEPKAAUNTEL
(overrides) Evav KAnpOVOUNHUEVO OPLOUO TOU idlou
OVOMATOG Kal TUrnou
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NMNapadeiypa utrepKAAuUYng

* H kKAnpovopnuevn HEB0dOG toString anAwg ocuvouadlel
TO OVOMA TNG KAAONG KAl TOV KWOLKO KATAKEPLATIOMOU
(o€ popPn deKAEECADIKOU apLlOuoU)

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

 Mua €10kn peBodoC toString otn pebodo Stack, oav
TNV NOPAKATW, UMOPEL VA TUNWOEL VA MO OIEUKPIVIOTIKO

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

}
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lepap)iec KANPOVOMUIKOTNTOG

* H ox€on KANPOVOUIKOTNTOG ONUIOUPYEL LLa LlepapXia

* Hepapxia autn givat eva 0EvOPO HE pia TNV KAAOoN
Object

¢ 2.€ KAMNOLEG NEPINTWOELG Ol KAAOEIC anAWG EMEKTEIVOUV N
Hia TNV GAAN

e 2& AAAEG NEPINTWOELG, N LEPAPXIA TWV KAACEWV KaL N
KANPOVOIKOTNTA XPNOONOIoUVTaAL OUTWG WOTE O

KWOIKAG MOou €ival KOWVOG yla NEPLOCOTEPEG AMO Hia
KAQOEIC va undapxel HOVO O€ JIa Kovn Baotkr KAGon
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AUO KAAOELC e TTOAAQL KOWVAL OTOLXELDL — QAAQ
Koot Sev elval pa amtAn emektaon tng aAANG.

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 kwoKkoc 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 rpoANUa oxedlaocuou

* [TOANEC POPEC OTAV YPAPOULE TOV (1010 KWOIKA Eava Kal
CavA, OKEPTOMOAOTE OTL 0 KWOLKAC AUTOCG npenetL va “Byel”
o€ Ula ouvaptnon (o€ pia pebodo)

« 'OTtav ypayoupe TIG idleg peBOdOUG Eava Kal ¢ava,
OKEPTOMAOTE OTL KANowa pEBodog npenel va “Byel” o€ pa
KOLVI] BacCikr KAGoN

« Onote gival KAAG va KAaTaAABOUHE VwPIG OTO aXEDIAOUO
KATA NOC0 Undpxel avaykn yia KOWEG BAOIKEC KAAOELG,
NPV YPAWOUUE APKETO KWALKA 0 onoiog Ba xpeltaletal
avadlopyavwaon
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YTToTUTTOI KOI KANPOVOMIKOTNTO

M napayopevn KAGon ival €vag unotunog
* Ano nponyoupevn OLAOAEEN:

Evog vmotdmog eivor Eva VTOCDVOAO TWYV TLUWY KATO10D TOTOD,
OAAG. DTTOTTNPILEL EVO, DTEPODVOLO TWV AEITOVPYLIDV TOD.

« Katd 10 oXedlaou0 TNG lEPAPXIOG TWV KAGCEWV,

, , , ZXNua
NPENEL VO OKEPTOUAOTE TNV KANPOVOUIKOTNTA
TNG AEITOUPYLIKOTNTAG TOUG MoAumAgupo
* 'Opwg oL “QUOIKEG” lEpapXieg Oev eival navTta ,
, , , , , TetpamAgupo
0, TL N0 KATAAANAO HNOPEL VO unapgel ooV

a@opPA O0TNV KANPOVOULKOTNTA TWV AEITOUPYLWV Tetpdywvo
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ETrékTOon Kal uAotroinon

MepioodTepn Java
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EmrékTaon kail uAotroinon

e Ol KAAOEIG UMOPOUV VA XPNOIOMNOLO0UV TIC AEEELC
KAEWOIO extends KAl implements CUYXPOVWG

* [0 KGBe KAaan, n uhonoinon evog CuoTHUATOG Java
KPATAEL NANPOPOPIEC VIO APKETEC IOIOTNTEG, ONWG YIa
NnapAadELypa:

A: TiIc SLampoowreleg tou N KAdon UAOTIOLEL

B: tic peBodouc novu eival uoXpEWUEVN va OplLoEL
. T neBoOdouc mou opilovtal yia tnv KAAon

A: to mebia ov meplAapBavel n KAdon

Meploodtepn Java
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ATTAEG TTEPITITWOEIG

* 'Evacg oplopog pebodou ennpeadetl povo to I
* 'Evag oplopog nediou ennpeadlel povo 1o A

M dnAwon implements ennpeadel Ta A kalt B

- 'OAeg ol dlanpoowneieg npooBeTovTal oTo A
- 'OAeg oL p€Bodol Toug npooBeTovTal 0To B

A: TiIc SLampoowreleg tou N KAdon UAOTIOLEL

B: tic peBodouc novu eival uoXpEWUEVN va OplLoEL
. T neBoOdouc mou opilovtal yia tnv KAAon

A: to mebia ov meplAapBavel n KAdon

Meploodtepn Java
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H OUOKOAN TrEPITTTWON

M dnAwon extends ennpealel OAEC TIC NANPOPOPIEG:
- 'OAeg ol dlanpoowneieg TNG PaAcIKAG KAAONG NpooBETovVTaL 0TO A

- 'OAeg oL p€BodoL nou unoxpeouTal n Bacikr) KAQON va opioel
npooBeTovTal 01O B

- 'OAeg oL p€Bodol NG Pacikng KAAonG npoocOeTovTal oto [
- 'OAa ta nedia TnG BaolkAg kKAGong npocBbeTovtal oto A

A: TiIc SLampoowreleg tou N KAdon UAOTIOLEL

B: tic peBodouc novu eival uoXpEWUEVN va OplLoEL
. T neBoOdouc mou opilovtal yia tnv KAAon

A: to mebia ov meplAapBavel n KAdon
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TO TTPONYOUMEVO TTAPADEIYUA OGS

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

 H KAGon PeekableStack €XEl WG:
- A: Tndlanpoowneia Worklist, and KANPovould

- B: TIG unoxpewoelg yia uAonoinon Twv pebodwv add, hasMore,
KOl remove, £MONG and KAnpovoula

- [ T1g peB6douC add, hasMore, KOl remove, KANPOVOUNUEVEG,
Onwg €niong Kat tn 0IkA TG HEB0dO peek
- A: 1O nedio top, €NiONG KANPOVOUNUEVO
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Mia paTid oTIC abstract KAACEIG

* [lapatnpeiote otLTo [ €ivatl ungepouvoAo Tou B: n kKAGon
NPENEL VA €XEL OPLOUOUG YO OAEC TIC pHEBOOOUC

 H Java ouvnbwg anattei To napanavw

« OLKAGOEIC pnopouv va anaAAayouv ano autnv Thv
UMOXPEWON HE TO va dNAwBoUV apnpnuUeEveG (abstract)

 Mua abstract KAGON pnopel va Xxpnotponotnfel Hovo wg
Baoikr KAGon

e (AUTO onuaivel O0TL 0gV pnopouv va dnuoupynbouyv
QVTIKEIPEVA TNG OUYKEKPILEVNG KAGONG.)

Meploodtepn Java 37



TeAIKEC (£inal) KAAOEIG KOl HEOOOOI

* [leplopiCouv TNV KANPOVOUIKOTNTA
- Ol TEAIKEG KAAOELIG OE UNOPOUV VA ENEKTABOUV Kal Ol TEAIKEG
HEBODOI TouG € UNopouv va cavaoploTouV
* [lapadeypa, n KAGon

java.lang.String

* H unapgn TeAKWV KAGOEWV €ilval ONUAVTLIKN YO ao@AAELD

- O NPOoYyPAPUATIOTAG UNOPEL VA EAEYEEL NANPWC TN CUMNEPLPOPA
OAWV TWV UNOKAQCEWYV (KAl KOTA CUVENELD TWV UNOTUNWV)

2nu.: HdNAwon £inal YtTopEi va XpnoidoTtroindei kal o€ Tredia: eKei, TO
final onuaivel OTI UTTOPEI va avaTteBEe TINA HOvo pIa opd oTo TTEdIO
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[MOAAATTAN KANPOVOUIKOTNTA

MepioodTepn Java
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MoAATTAR KAnpovouIkOoTNTA (multiple inheritance)

e 2€ Kanoleg YAwooeg (onwg n C++) pa KAaon pnopei va
EXEL MEPLOCOTEPEC ANO Hia BACIKEC KAACELG

* [Mapadewypa: eva noAupnxavnua (multifunction printer)

Printer Copier Scanner Fax
MultiFunction

« Em@avelaka, T000 n onuactoAoyia 000 KAl n uAonoinon
(paivovTal EUKOAEG: N KAGoN anAd KANpovouel OAa ta
nedia Kat TIG HeBOOOUC TwV PACIKWY TNG KAACEWV
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MpoBARMATO CUYKPOUOCEWV

* OLJlaPOPETIKEC BAOIKEC KAAOELC €ival AOXETEG HETAEU
TOUG KOl MMNOPEL VA YNV €XOUV OXEDLAOTEL £TOL WOTE VA
ouvouadovTal

e [a napadeypa, TG00 N KAGON Scanner 000 KAl N Fax
LMNOPEL VA £XOUV opioel pla pEBodo transmit

 ToO €PWTNUA £lvVAL: TL NPENEL VA CUUPBEL OTAV KAAECOUUE
TN HE600O MultiFunction. transmit;

Meploodtepn Java
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To mpoBANua TOU SIOMAVTIOU

* Mia KAGon punopei va kKAnpovopei anod tnv idla Baotkn
KAQON HECW NEPLOCOTEPWY TOU EVOC HOVONATIOU
A

B C
D
 EdQv 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 TTpOBANMua gival ETTIAUCINO, OAAJ...

Mo yAwooa nou unootnpiel NOANANAN KANPOVOULKOTNTA
NPENEL VA €XEL KAMOLOUG UNXAVIOHOUG XEIPLOHOU auTwV
TWV NPOLANHATWY

* BeBaiwg, dev gival OAa Ta NnPoBARUATA TOGO NOAUNAOKO

* 'Ouwg, To BACIKO EPWTNHA €lval: TA MAEOVEKTAMATA MOU
NPOCPEPEL N MOANANAN KANPOVOULKOTNTA aEilouv TNV
NPOOOETN NOAUNAOKOTNTA OTO OXEDIAOUO TNG YAWOOOG;

* OLoxedlaoteg TNG Java fnrav (Kat ivat) TnG yvwung otLn
NOAAQMNAN KANpovouKOTnTa dev acidel ToV KOMNo
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Zwn Xwpeic TTOAAATTAR KANPOVOMIKOTNTA

* 'Eva NAEOVEKTNMA TNG NOAAANAAG KANPOVOLUKOTNTOG
glval OTL Yo KAQON MUNOPEL VO €XEL APKETOUG
OLAPOPETIKOUG HETAEU TOUG TUNOUG (N.X. Copier Kal
Fax)

- AuTO pnopei va yivel otn Java pe xpnon dlanpoownewwy: Qia
KAQON HNoPEL va UAONOLEL Evav anepLOPLOTO aplOud anod
dlanpoowneieg

* ‘'Eva ennA€ov NAEOVEKTNUA €ival N duvaToTNTA
KANPOVOLILAG AEITOUPYIKOTNTAC and NOAAANAEC BACIKEG

KAQOEIG
- AuTO €ival BUOKOAOTEPO va Yivel o€ pa yYAwooa oav tn Java
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NMpowOnon (forwarding)

Meploodtepn Java

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 NECW Generics
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AvuTtrapéia yevikwyv KAaocswyv oTig Java 1.0-1.4

e To nponyoupevo NapAadeLlypa KAAoNG Stack OplOTNKE WG
Lo oTtoia and cUUPOAOCELPEG

« Katd ouvernela, e YNopei va enavayxpnotlponotnoet yia
oTolBEC GAAWYV TUNWV

« 2Tnv ML pnopoucape va XpnoOonoIOoUE HETABANTEG

TUNWV Yl NEPNTWOELG 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 YEVIKEG KAAoeIg oTig Java 1.0-1.4

 Mnopoupe va oplooupEe pla oToia Tng onoiag ta
OTOLXELO VAL AVTIKEIPHEVA TNG KAGONG Object

O TUnNog Object €ival O MO YEVIKOG TUNOCG TNG Java Kal
nepAappavel OAEG TIC AVAPOPEG

« Kata ouvenela o oplopoG HEOW TNG KAAONG Object
ENITPENEL OE AVTIKEIPEVA 0nolaodrnoTe KAAoNG va
TonoBetTnBouv otn oToifa

« To napanavw npoo@ePeL KANOLOU €i00UC NOAUHOPPLOUO
unoTunwyv
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public class GenericNode {
private Object data;
private GenericNode link;
public GenericNode (Object theData,
GenericNode thelink) {

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

}

theData;
thelink;

Katd mapopoLo tpormo, Ba pmopoUoa e Vo OPLOOULLE TNV
kAaon GenericStack (koL plo GenericWorklist
dlanpoowrneia) pue xpnon Object otn B€on tng String
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MelovEKTNHO

e [0 va avOKTAOOUUE TOV TUMO TOU QVTIKEILEVOU OTN

otoiBa, Oa npenet va Xpnaolonotooupe va type cast:
GenericStack sl = new GenericStack() ;

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

« To napandavw pAaAAoV gV €ival OTL MO PIALKO yla TOV
NPOYPAUMATIOTNH
* Eniong dev givat 6T no anodoTIKO O€ XPOVO EKTEAEONG:

N Java npenet va eAEYEEL KATA TN OLAPKELD EKTEAEONG

TOU NMPOYPAMUATOCG OTL TO type cast entpeneTal —
OnAadn OTL TO AVTIKEIPEVO €ival NPAYUATL Eva String
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AAANO PJEIOVEKTNMHO

 OLnpwTtoyovol TUnotL NPENEL NPWTA va anoBnkeubBouv o€
EVA AVTIKEIUEVO €AV BEAOUE va TOUG BAAoupe o€ pa
otola:

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

« To napandavw €ival eNinovo Kat 0xt 0,TL N0 anodoTIKO
 H kAaon Integer €ival n npokaBoplopevn KAGoN
NEPLTUALYLa (wrapper class) yia TouG akepaioug

* YNApXEL LA TETOWA KAAON YIa KABE npwTOYovo TUMNo
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NMpayuaTtika Generics (Java 1.5, “Tiger”)

e ZEKIVWVTOAG pe TN Java 1.5, n Java €xel generics, dnAadm
NOPALETPIKEG NOAUHOPPIKEG KAQOELG (KAl OlONPOCWIELIEG)

 H ouvtagn toug potalel pe tn ouvtacn twv C++ templates

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

Meploodtepn Java
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Java 1.0 EVAVTI Java pe 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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NaTti dev UTTAPSAV generics OTIC TTPWTEG Java;

* YNAPCAV ApKETEC NPOTACELC YIO ENEKTAON
e 2€ OUMPWVIO PHE TOUC BaCIKOUC OKOMOUG TNG YAWOOOG

* 'Opwg “o dlaoAog gival OTIC AENTOUEPELES”, ONWG:
- TLNOPEVEPYELEG £XEL N UNAPEN generics yia Tt dladikaaoia
EAEYXOU TWV TUNWV;

- [lolog gival 0 KAAUTEPOG TPOMOG va Yivel n uAonoinon;

* Mnopei n apnpnUéEvn pnxavr tTng Java va unootnpicel ta
generics;

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

* 'H peow tou i1dlou KwdKa (ME Xprjon casts) yia 0Aa ta
oTypuoTuUna;

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

* Y1001 ONKE N ouvTagn Nou LOALG ldapE

* [lpooTteBNKE autopaTn petatponn boxing + unboxing

TLOa ypadape Xwpig AUTOHATN HETATPOTA Tuypadoupe 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

* Mia yevikr) KAGon pnopei va BeAnOEL va XpNOLHONoLAoEL

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

« AUO nBaveg NpooeyyioelG:
- C++: Kata 1o xpovo ouvdeong (linking) eEA€yxeTal To KATA NOCO
OAEG oL AelToupyieg pnopouv va entAubouy

- Java: OL Tunot eAeyxovTtal oTaTika Kal 0 Xpelaletal va Yivel
KAMolog EAEYXOG TWV generics Kata To XpOvo ouvdeonG

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

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

H éxppoaon mpémel va unv netdel Geaiua
KOTA T O1001KOGio EAEYYOL TOV TUTTMV.

Xpnowponotovue “Key extends Hashable”
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MNapdadeiypa: 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 TTAPAdEIVHA ...

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

« Alaypagn Tunwv (type erasure)
- O €AeyxoC TUNWYV KATA TN HETAPPAOCN XPNOLILOMNOLEL Ta generics

- 2Trn ouveEXela o compiler anaAgipel Ta generics HEOW dLAYPAPNG

« AnAadn petayAwTTilel List<T> 0c List, T 0 Object, Kal
NPOCOETEL AUTOUATEG HETATPOMNEG TUNWV (casts)

« Ta generics Tng Java d¢gv eival oav ta templates tng C++
- O1dnNAWOELS TwV generics EAEYXOVTAL WG NPOG TOUG TUNOUG TOUG
- Ta generics petagpalovtal anag
« Aev Aappavel xwpa Kanowa oTyplotunonoinon (instantiation)
* O napayouevog Kwikag O€ OIOYKWVETAL
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