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Xpnuatodotnon

e To mopov ekTalOEUTIKO UALKO €XeL avarmtuxBOel ota mAaiola
Tou ekmatdeuTikoU £pyou tou dLdaokovta.

* To €pyo «Avolkta Akadnuaika Mobnuoata oto
AplototeAetlo Mavemotipuo Osoocalovikne» €Xel
xpnuatodotnoet povo tTnv avadlapopdpwaon Tou
EKTIOULOEUTLIKOU UALKOU.

e To €pyo vloroleital oto nmAaiolo tou Emiyelpnolokou
Mpoypappoatoc «Eknaidevon kot Ata Biou MaBnon» kal
ocuyxpnuotodoteital ano tnv Evpwnaikni Evwon
(EvpwTaliko Kowvwviko Tapeilo) kat oo €Bvikouc TOpouC.

EMIXEIPHZIAKO MPOIPAMMA
*
S0 EKMAIAEYZH KAI AIA BIOY MAGHIH =t EZ[IA
** ** e ’ 4 ’ H npdypappa yia w avdm
* YNOYPTEIO MAIAEIAL & BPHZKEYMATON, MOAITIZMOY & AGAHTIZMOY

Evpwnaikn 'Evwon EIAIKH YNHPEXZIA AIAXEIPIXZHX

Evpwmnaiké Kowvwviké Tapeio

Me tn cuyxpnpatrodotnon tng EAAadag kat tng Evpwnaikric Evwong

AvtikelpuevooTtpedn MpoypoppaTIopOg
Turua NAnpodopikig




73\ APIZTOTEAEIO ANOIKTA - e
4825 MANENIZTHMIO AKAAHMAIKA Tp
2 OEIIAAONIKHI MAGHMATA

evikoc Kwdwkac (Generics)



(Famy) APIRTOTEAEIO ANOIKTA
AN NANEMIZTHMIO AKAAHMAIKA — amy
@ OEYYAAONIKHY MAOHMATA

Ta nopadeiypota KWOLKA IOV XPNOLHUOTIOLOUVTOL GE
KOQTTOLEC OO TLC lKOAoUOEeC Sradavelec pmopouv va
BpeBouv ooV MOpaKATW GUVOEGHO:
http://users.auth.gr/greg/oop.zip



Etcaywyn (1/2)

e [eVIKOC KWHOLKOLC.

— Emitpemnel og Tumouc avadopac (KAAoELC Kall
Slemadec) va ilvol ToPAETPOL KATA TOV OPLOUO
kKAdoswyv, Slenadwv Kot LeBOdwv.

* Moapadelypota YEVIKWV KAACEWV.

— ArraylList<Student>, HashMap<Integer, Student>.
* NMapadeiypoata yevikwyv SLemadwv.

— List<Student>, Map<Integer, Student>.

— Comparable<Student>.
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Etcaywyn (2/2)

* OpLOUOC YEVIKWYV TUTIWV.

— MetaBANTEC MOV AVTLOTOLYOUV GTOUC TUTTOUC TIOU
Ba 60000V w¢ napapeTpol SnAwvovtal EVIOC
YWVLIOKWVY AYKUAWV JETA TO OVOO TOU TUTIOU.

— N.x. public class ArrayList<E>.
— I.x. public class HashMap<K, V>.

e JupBaocelc ota ovoparta.
— (T)ype, S,U,V KTA = 2°5, 3°5, 4°6 TUmoc.
— (E)lement, (K)ey, (V)alue, (N)umber.
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MAgoveKkTNUaTA

* YAoroinon yevikwv dopwv dedopevwy Kat
aAyoplOuwv.

* Aev Ba pUMOPOUCALLE VA XPNOLULOTIOL|OOULE
artAa tnv Object kot KAnpovouLKoTNnTa;
— KaAUtepocg eAeyyxog TUTTOU.

— Artoduyrn HETATPOTING TUTIWV.
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Aoxeio Evog Avtikelpevou (1/4)

public interface Containerl ({
boolean put(Object object);
Object get() ;

public interface Container2<T> ({
boolean put(T object);
T get();
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Aoxeio Evog Avtikelpévou (2/4)

public class Boxl implements Containerl ({
private Object object;

public boolean put (Object anObject) {
if (anObject !'= null && object == null) {
object = anObject;
return true;
} else
return false;

}

public Object get () {
Object temp = object;
object = null;
return temp;
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Aoxeio Evog Avtikepevou (3/4)

public class Box2<T> implements Container2<T> ({
private Objeet T object;

public boolean put (Objeet T anObject) {
if (anObject !'= null && object == null) {
object = anObject;
return true;
} else
return false;

}

public Objeet T get() {
OCbjeet T temp = object;
object = null;
return temp;
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Aoxeio Evog Avtikepuevou (4/4)

public static void main(String[] args) ({
Boxl boxl = new Boxl() ;
boxl .put("laptop");
String content = (String) boxl.get() ;
boxl.put (19) ;
content = (String) boxl.get()

Box2<String> box2 = new Box2<>();
box2.put ("laptop") ;
//box2 .put (19) ;

content = box2.get()
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fevikn KAaion pe 2 NapopeTpouc

public class Pair<K, V> {

private K key;
private V wvalue;

public Pair (K key, V value) ({
this.key = key;
this.value = value;

}

public static void main(String[] args) {
Pair<Integer, String> p;
p = new Pair<> (123, "T'itopyoc Hoanndac");
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evikec M€Bobol

e TUTIOL WC TTAPAUETPOL OTOV OPLOMO HEBOOWV.
— Aev glval ovaykn va avAKOUV O€ YEVLKO TUTIO.
— Mropel va elvol Kot oTtatikeg pebodol.

* Oplouoc.

— Ot oot ivovtal mpLv Tov TUMO EMLOTPOPNC TNG
nebodov.
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Napadeypa

public class Utill {

public static <T> void conc (List<T> a, List<T> b) {
for (T e : b)
a.add(e) ;
}

public static void main(String[] args) {

List<Integer> listl = new ArrayList<>();
listl.add(1l); listl.add(2); listl.add(3);
List<Integer> list2 = new ArrayList<>();
list2.add(4); list2.add(5); list2.add(6);
conc (listl, list2);

for (Integer i : listl)

System.out.println(i) ;
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Awaypadn (Erasure)

* TLylveTOL KOTA TN LETOYAWTTLON KOl EKTEAEDN;

— Eva kot povadiko i moAAd kot StapopeTika apxeLa
bytecode (.class) avaAoya pe Touc TUTTOUC TTOU
SlvovTtol We TTAPAUETPOL;

* Eva apyelo bytecode.

— Ol tuToL «dlaypadovtoy Kot avilkobiotovtol
aro tov java.lang.Object

— OL TUToL IOV TTPOKUTITOUV KaAouvTal
akateEpyoaotol (raw) kat eivat dStaBgotuotl.
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Napadeypa

public static void main(String[] args) ({
Box2<String> box = new Box2<>()

if (box instanceof Box2<String>) S béApa
System.out.println("true"); HETAYAWTTLONG

i1f (box instanceof Box2)
System.out.println("true") ;

// arAatTépyactog¢ TUIOC

Box2 anotherBox = new Box2() ;
anotherBox.put("laptop");

String content = (String) anotherBox.get();
System.out.println (content) ;

Erasure.java J

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
Turpa NAnpodopikig




Meploplopoc tov TUMoU

* [1epLOPLOOC TOU TUTIOU.

— Meta tov tuTto akoAouBei n Ae€n KAELOL extends
Kol oaokoAouBel kAaon n dlenadn.

— Mrnopet va yivel xpnon peodwv tou TUMOU IOV
kKaBopilleTal wC MEPLOPLOUOC.
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Napadeiypa 1

public class NumberList<T extends Number>
extends ArrayList<T> {

public static void main(String[] args) {
//NumberList<String> listStr = new NumberList<> () ;
NumberList<Integer> list = new NumberList<>()
list.add (5) ;
list.add(6) ;
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Napadeypa 2

public class NumBox<T extends Number> extends Box2<T>
{
public boolean isNegative () ({
return object.doubleValue() < 0;
}

public static void main(String[] args) {
NumberBox<Integer> boxInteger = new NumBox<>() ;
boxInteger.put(11) ;

System.out.println (boxInteger.isNegative()) ;

NumberBox<Double> boxDouble = new NumberBox<>() ;
boxDouble.put(-4.0) ;

System.out.println (boxDouble.isNegative()) ;

//NumberBox<String> boxStr = new NumberBox<>() ;
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Napadeypa 3

public class Util2 {
public static <T extends Comparable<T>>
int countGreaterThan (List<T> 1, T elem) {
int counter = 0;
for (T e : 1)
if (e.compareTo(elem) > 0)
counter++;
return counter;
}
public static void main(String[] args) {
List<String> list = new ArrayList<>();
list.add("greg"); list.add('"'nick");
int x = countGreaterThan(list, "jim");
System.out.println(x) ;

Avtikelpevootpedn G NPoypoUUATIOUOG
Turpa NAnpodopikig




2xéoelg Metady Tunwv (1/4)

Container2<T> Container2<integer>
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2xéoelg Metady Tunwv (2/4)

Container2<T> Container2<String>
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2xéoelg Metady Tunwv (3/4)

*

Box2<String>

AvVTIKELUEVOOTPEDNAC MPOYyPAUUATIOUOS
Turua NAnpodopikig



2xéoelg Metady Tunwv (4/4)

* Box2<String> kalt Container2<integer>
— Aev UTTAPXEL OXEON.
* Box2<String> kol Container2<String>

— 2XE0N UTTOTUTIOU KOl UTTEPTUTIOU.

* Box2<String> kot Box2<Object>

— Aev UTIAPXEL OXEON.

Relationships.java J
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MnaAavtép (1/2)

e 7>
— AnAwveL omtolovénmote TUTO.

— AntoteAel to avtiotolyo tou Object yla
TIOPAMETPOUC Kol AUVEL TO TTPOBANUAL LE TOV
TTOAU LOPPLOO OTOUC TUTIOUC-TIAPOLUETPOUC.
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[ 4
Mopadelypa
public class Wildcards ({
public static void main(String[] args) {

//Box2<Object> bl = new Box2<String>() ;
Box2<?> b2 = new Box2<String>() ;
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MmnaAavtep (2/2)

* <? extends Tumoc>, <? super Tumoc>
— [ePLOPLOUOC TOU TUTIOU OO TIAVW, KATW.

‘Ljst-:?:a-
&

‘ List<7 extends Number> =— —» Lisi<? super Integer>

f t
List<? extends Integer- List<? super Number:
f t
List<Integer> ' List<Mumber=

Avtikelpevootpedn G NPoypoUUATIOUOG
Turpa NAnpodopikig




Napadeypa

public class Util3 ({

public static double sum(List<? extends Number> 1) {
double s = 0;
for (Number n : list)
s += n.doubleValue() ;
return s;

}

public static void main(String[] args) {

List<Integer> list = new ArrayList<> (),
list.add(5); list.add(6); list.add(7);
double x = sumOfList(list);
System.out.printf ("%.0£%n", x);
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Napadewypa: Collections.sort

public static <T extends Comparable<? super T>>
void sort (List<T> list) {

Object[] a = list.toArray();

Arrays.sort(a) ;

ListIterator<T> i = list.listIterator();

for (int j=0; j<a.length; j++) {
i.next();

i.set((T)a[j]) -

} Moti xpnotpomnotieitat
TLEPLOPLOMOG OO KATW (super)
} EVTOG TOU YEVLIKOU TUTIOU TNG
Comparable;
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Avtikelpevootpedn G NPoypoUUATIOUOG
Turpa NAnpodopikig



APILTOTEAEIO

ANOIKTA ,
NANEMIETHMIO AKAAHMAIKA e
OEITAAONIKHI MAGHMATA

TéAoc Evotntog

Enteéepyaoia: EppavounA Privac
Oeocalovikn, Eapwo E¢aunvo 2013-2014

EMIXEIPHEIAKC MPOIPAMMA
EKﬂAIAEYZH KAI AIA BIOY MAGHZH EZI-IA

@«

©080

YTIOYPTEIO NAIAEIAT & BPHEKEYMATAN, MOAITIIMOY & ABAHTIZMOY
EvpwmaikfiEvwon EIAIKH YMHPEZIA AIAXEIPIZHE

Evpwmaiké Kovuwviko Te
4 ks WE Me ™ ouyxpnparodoétnon tng EAAadag kai tng Evpwmnaikii¢ ‘Evwong




