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[Tapadelyua KANPOVOUIKOTNTAC

‘Exoupue Eva ouoTnua dIaXEIPIONG I0ITNPIWY MIOG
ouvauAiag. To KABe 101TPI0 £XEI Eva VOUPEPO Kal
TIuN. H 1ipnR Tou eio1Tnpiou ecaptaral av 6a
ayopaaoTei oTnv cicodo (50 eupw), ) Ba ayopaaoTei
HEXPI Kal 10 pepeg Trpiv Tnv ouvauAia (40 eupw),
N Tavw atro 10 péEpecg rpiv TNV cuvauAia (30
EUPW). Ta €I0ITAPIA EK TWV TTPOTEPWV EXOUV
@oITNTIKA EKTTTWON 50%.

O@ENOUUE VA TUTTWOOUME T EI0ITH QIO KAl VO
UTTOAOYIOCOUME T OUVOAIKO €0000 TNG GUVAUAIQC.
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I public abstract double getPrice() ;
|

|
|
|
Ticket | public double finalPrice () :
I {
|
number : if (student) { |
student: boolean | return getPrice()*0.5; :
toString Iy |
finalPrice : return getPrice(); |
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Stack

- @QuuNOBEiTe TTWC OpicCAUE PIa OTOIBO AKEPAIWY



I -

public class IntStackElement
{

private int wvalue;
private IntStackElement next = null;

public IntStackElement (int wvalue) {
this.value = value;

}

public int getValue() {
return value;

public IntStackElement getNext () {
return next;

}

public void setNext(IntStackElement element) {
next = element;

}
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ublic class IntStack

~'g

private IntStackElement head;
private int size = 0;

public int pop () {

if (size == 0){ // head == null
System.out.println("Pop from empty stack");
System.exit (-1) ;

}

int value = head.getValue() ;

head = head.getNext() ;

size --;

return value;

public void push(int wvalue) {
IntStackElement element = new IntStackElement (wvalue) ;
element.setNext (head) ;
head = element;
size ++;



e
Stack

- Av BEAoupe n oToi3a pag va atrofnKeuel
QVTIKEIMEVA TNC KAAONG Person Ba tTpETrel va

OPIOOUME PIa DIAPOPETIKA Stack Kal O1aPOPETIKN
StackElement.



Iclass PersonStackElement

'

private Person value;
private PersonStackElement next;

public PersonStackElement (Person val) {
value = val;

}

public void setNext (PersonStackElement element) {
next = element;

}

public PersonStackElement getNext () {
return next;

}

public Person getValue () {
return value;



ublic class PersonStack

~'g

private PersonStackElement head;
private int size = 0;

public Person pop () {

if (size == 0){ // head == null
System.out.println ("Pop from empty stack");
System.exit (-1) ;

}

Person value = head.getValue() ;

head = head.getNext() ;

size --;

return value;

public void push (Person wvalue) {
PersonStackElement element = new PersonStackElement (value) ;
element.setNext (head) ;
head = element;
size ++;



e
Stack

@a ATav 10 BOAIKO AV UTTOPOUCAME VO OPICOUNE
uia povo KAaon Stack 1Tou va JTTopEi va
ATTOONKEUEI AVTIKEIMEVA OTTOIOUDNTTOTE TUTTOU.

- [Nw¢ uTTopoUUE va TO KAVOUUE QUTO?

Mia Auon: H ObjectStack TTou Kpatael avTIKEINEVA
Object, TV 110 YEVIKN KAQON

TiI TTPOBANPO PTTOPET VA £XEI AUTO?



private Object value;
private ObjectStackElement next;

public ObjectStackElement (Object wval) {
value = val;

}

public void setNext (ObjectStackElement element) {
next = element;

}

public ObjectStackElement getNext () {
return next;

}

public Object getValue () {
return value;



Ipublic class ObjectStack
{

private ObjectStackElement head;
private int size = 0;

public Object pop() {

if (size == 0){ // head == null
System.out.println ("Pop from empty stack");
System.exit (-1) ;

}

Object value = head.getValue() ;

head = head.getNext() ;

size --;

return value;

}

public void push (Object wvalue) {
ObjectStackElement element = new ObjectStackElement (value) ;
element.setNext (head) ;
head = element;
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:public class ObjectStackTest
p

public static void main(String[] args) {
ObjectStack stack = new ObjectStack() ;

Person p = new Person(“Alice”, 1);
Integer i = new Integer (10);
String s = “a random string”;

stack.push (p) ;
stack.push (i) ;

|
|
|
|
|
|
|
|
|
|
: stack.push(s) ;
|

|

Aev PTTOPOUME VA EAEYEOUME TI QVTIKEIMEVA UTTAIVOUV OTNV OToIBa.
Kata tnv ecaywyn 6a mTpétrel va yivel petatpotrn (downcasting) kai OEAe
TTPOCOXI) VO METATPETTOUME TO OWOTO AVTIKEIMEVO OTOV OWAOTO TUTTO.

@€&AoupE va dNUIOUPYOUE OTOIREC OUYKEKPIPEVOU TUTTOU.



["evikeupevec (Generic) KAAOEIC

OlI YEVIKEUMEVEC KAAOEIC TTEPIEXOUV €Va TUTTO
OEOOMEVWY | TTOU OpICETAI TTOPAPETPIKA
Ot1av xpnoiyotroloUhe TNV KAGoN avTiKaBioTouue TNV
TTAPAUETPO | PE TOV TUTTO DeOOPEVWY (TAV KAAON)
TTou B€Aoupe

2. UVTOKTIKO:

- public class Example<T> {..}

Opilel TNV yevikeupevn KAaon Example ye rapaueTpo
TOV TUTTO |

- Méoa oTnv KAGoN o0 TUTTOC | XPNOIMOTIOIEITAlI OAV TUTTOC
OEQOUEVWIV

Ortav xpnoiyotroiouphe TNV KAaon Example
QVTIKOBIOTOUUE TO | JE KATTOIO OUYKEKPIMEVN KAGOT

- Example<String> ex = new Example<String>() ;



‘Eva TTOAU aTTAO TTapadEIyua

Ipubl:l.c class Example<T>{ I
private T data;

public Example (T data) {
this.data = data;

}

public void setData (T data) {
this.data = data;

}

public T getData() {
return data;

}

public static void main(String[] args) {
Example<String> ex = new Example<String>(“hello world”) ;
System.out.println (ex.getData()) ;
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["'eviKeupEvn ZToif3a

- MtTopoupe Twpa va PTIAEOUNE HIa aToIRa yid
OTTOIOONTTOTE TUTTO OEQOMEVWV



Iclass StackElement<T>
'

private T wvalue;
private StackElement<T> next;

public StackElement (T wval) {
value = val;

}

public void setNext (StackElement<T> element) {
next = element;

}

public StackElement<T> getNext () {
return next;

}

public T getValue () {
return value;



ublic class Stack<T>

!
P
{

private StackElement<T> head;
private int size = 0;

|
I
|
I
|
I .
| public T pop () {
: if (size == 0){ // head == null
I System.out.println("Pop from empty stack");
| System.exit (-1) ;
|
}
: T value = head.getValue() ;
I head = head.getNext() ;
I size --;
| return value;
|
I
|
I
|
I
|
I
|
I
|
I

public void push (T wvalue) {
StackElement<T> element = new StackElement<T>(value) ;
element.setNext (head) ;
head = element;
size ++;



public class StackTest

{
public static void main(String[] args) {

Stack<Person> personStack = new Stack<Person>() ;

personStack.push (new Person("Alice", 1));
personStack.push (new Person("Bob",2)) ;
System.out.println (personStack.pop());
System.out.println (personStack.pop());

|
|
|
|
|
|
|
|
|
|
|
|
Stack<Integer> intStack = new Stack<Integer>(); I
intStack.push (new Integer (10)); '
intStack.push (new Integer (20)) ; :
System.out.println (intStack.pop()); I
System.out.println (intStack.pop()); I
|
|
|
|
|
|
|
|
|
|

Stack<String> stringStack = new Stack<String>();
stringStack.push("string 1");
stringStack.push("string 2") ;
System.out.println(stringStack.pop());
System.out.println(stringStack.pop());

AnuIoupyoUlE OTOIBEC CUYKEKPIPEVOU TUTTOU.
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[TOAANQTTAEC TTOPAMETPO

- MTTopoupe va €Xoupe TTAVW aATTO £va
TTAPAMETPIKOUC TUTTOUC

:public class KeyValuePair<K,6V>{
private K key;
private V value;
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[Tayidec

O 1UTTOC | OEV UTTOPEI VA AVTIKATAOTAOEI aTTO £va
TTPWTAPYIKO TUTIO dcdopevwyY (TT.X. Int, double,
boolean — TTPETTEI VA XPNOIPUOTTOINOCOUUE TA
wrapper classes yi autq, Integer, Boolean, Double)

Agv UTTOPOUE VO OPIOOUME EVa TTIVOKO OTTO
QVTIKEIMEVA YEVIKEUMEVNC KAQONG.

[1.X., StackElement<String>[] A = _

new StackElement<String>[2];

Agv UTTOPOUME VA XPNOIYOTIOIOUUE TOV TUTTO |
OTTWG OTToIadNTTOTE AAAN KAQON.
[1.X., T obj = new T();

T[] a = new T[10]; _
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[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC

Ac uttoB£o0ouue OTI BEAOUUE VO OpiCOUE Jid
VEVIKEUUEVN KAGON Pair n otroia KpaTaegl Eva
(eUyoC ATTO OUO AVTIKEIMEVA OTTOIOUONTTOTE
TUTTOU.

public class Pair<T>{:

!

!

| private T first;
| private T second;
!

!

!
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[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC

@ENoupE €TTIONC VO PTTOPOUME va OIOTACOUUE TA
GEuyn

- ['a va yivel auTto Ba TTPETTEI va UTTAPXEI TPOTTOC VA
OUYKpivoupue Ta oToixeia first kar second.

- MNeplopiCoupe TRV T va uAoTrolei To interface myComparable

public class Pair<T extends myComparable>{
private T first;
private T second;

extends oxI implements

|

|

|

|

public void order () { |
if (first.compareTo (second) > 0) { I
T temp = first; first = second; second = temp; l

|

|

|

|
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[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC

@ENOUE ETTIONC VO UTTOPOUME VA OIOTACOUUE TO
Geuyn

- [a va yivel autd Ba TTPETTEI va UTTAPXEI TPOTTOG VA
OUYKpivoupue Ta oToixeia first kar second.

- MNepiopiCoupe TNV T va uAoTtrolei To interface Comparable

public class Pair<T extends Comparable<T>>{ L
private T first;
private T second;

H Comparable<T> 1n¢ Java
To T gival o TUTTOG JE TOV OTTOIO

public void order () { MTTOPOUNE VO OUYKPIVOUNE
if (first.compareTo (second) > 0) {

T temp = first; first = second; second = temp;
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[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC
- MTTOpOUE VO TTEPIOPICOUPE TOV TTAPAMETPIKO TUTTO

va KAnpovouel otroladnTroTe KAAon, N OTTOIO0NTIOTE
Interface n ouvouaouO ATTO TA TTOPATTIAVW.

AExeTal JOVO ATTOYOVOUC

- public class SomeClass g Employee
<T extends Employee> { .. }
-public class SomeClass
<T extends Employee & Comparable<T>>

A€xeTal uyOvVo ATTOYOVOUG TNG

Employee trou uAotrolouv 1o
iInterface Comparable




[ EVIKEUUEVEC KAATEIC KOl KANPOVOUIKOTNTO

- Mia yevikeudEVN KAQON JTTOPEI VA EXEI ATTOYOVOUC
AAAEC YEVIKEUUEVEC KAQOEIC.
- O1 atroyovol KAnpovououv Kal ToV TUTTO .
public class OrderedPair<T> extends Pair<T>

{ ..}

- Aev opieTal KANPOVOUIKOTNTA WG TTPOG TOV
TTAPAMETPIKO TUTTO |

- AgV UTTAPXEI Kaia OXEON METAEU TWV KAQACEWV
Pair<Employee> Kdl Pair<HourlyEmployee>



e
Wildcard

Av BEAOUE VO OPICOUNE EVA VEVIKO TTOPAUETPIKO TUTIO
XPNOIYJOTIOIOUYE TNV TTAPAPETPO UTTAAQVTED 7, N OTTOIA
AVATTAPIOTA £vA OTTOI00NTTOTE TUTTO T,

- Mpoo€gTe OTI AUTO €ival KATA TN XPNON TS YEVIKEUMEVNG KAAONG

public void someMethod (Pair<?>){ .. }

- Me autr) Tn drAwaon opidoupe pia pEBodo TTou Traipvel oav OpIoua
Eva avTiKeipevo Pair ye Tutro T OTIONTTOTE.

MTropouue va TreploplioToUue O€ €va TUTTO TTOU Eival
atréyovog TnG Employee.

public void someMethod (
Pair<? extends Employee>){ .. }



