TEXNIKEZ
ANTIKEIMENOZTPAD®OYZ
[TPOI PAMMATIZMOY

KAnpovouIkoTnTa

[ EVIKEUMEVEC KAAOEIC



-
KANPOVOUIKOTNTO

Employee
O1 TTapaywyeg KAAOEIC
name KAnpovououv Ta Tredia Kal
hiringDate TIC HEBOOOUC TNC BACIKAC
getName KAGONG Kal £€xouv Kai OIKa
getHiringDate TOUG TTEdia Kal ueBddoUC
HourlyEmployee SalariedEmployee
hours annualSalary
wageRate getPay
getPay




-
Late Binding

= = = = === ———
!

Employee Employee e; :
ploy e = new HourlyEmployee() ; :
name : System.out.println(e) ; I
hiringDate le = new SalariedEmployee () ; :
getName : System.out.println(e) ; :
getHiringDate o !
toString
Late Binding:
HourlyEmployee SalariedEmployee O KwOIKAG TTOU EKTEAEITAI YIO TNV
toString () egaptaral Ao TNV
hours annualSalary KAGOT TOU QVTIKEIMEVOU TNV WPa
wageRate getPay NS kKARong (HourlyEmployee A
getPay toString SalariedEmployee) kal 6x1 TNV Wpa
toString NS dAwonc (Employee)




-
APNPNUEVEC K)\é(crslg

Mia apnpnuévn nEBodog dnAwveTal
O£ MIA YEVIKN KAGON Kal opileTal o€
MIa TTI0 €CEIBIKEUPEVN KAGON

O1 KAGoe€IC ue apnpnuéveg neBodoug
gival apnpnUEVeES KAAOEIG.

Agv PTTOPOUPE VA dNUIOUPYOOUUE

QAVTIKEIMEVA aPpNPNMEVWY KAQCEWV.

» AnAadn dev PUTTOPOUNE VO
KAVOUUE new Employee ()

epooov n Employee civai
agnenuevn

Employee

name

hiringDate

getName

getHiringDate

toString

getPay
HourlyEmployee SalariedEmployee
hours annualSalary
wageRate getPay
getPay toString
toString

O1 TTapAywyeg evuttOoTATEG KAACEIC

TTIPETTEI VA UAOTTOIOUV TIGC Q@PNPNUEVES
MEBOGDOUC.



-
APNPNUEVEC KAATEIC

Employee
nName = | oo e e e e e e e e e e, — e, —,————————
hiringDate :public boolean sameSalary (Employee other) :
getName | |
getHiringDate I if(this.getPay() == other.getPay()) { '
toString : return true; :
sameSalary P ) l
getPay I return false :
|
|_} ____________________________ I
Mia apnpnuévn HEBodOC UTTOPET va
HourlyEmployee SalariedEmployee XPNOIMOTIOINBEI nEoa OTIC
EVUTTOOTATEG HEBODOOUC TNG
wageRate getPay
getPay toString
toString




Interfaces

Employee

EmployeePay

name
hiringDate

getName
getHiringDate
toString
sameSalary
getPay

HourlyEmployee

I {

I
I
o
I
! }

r

SalariedEmployee

r
| public interface EmployeePay

public double getPay () ;

public abstract Employee

implements EmployeePay

‘Eva interface opilel pyia Baoikn
AeIToupyikOTNTa (MEBBGDOUCG).

Mia kAdon vAotroiei To interface,

hours annualSalary
wageRate getPay
getPay toString
toString

OnA. uAotrolei TIc peBddouc Tou
interface.

Mia KAGon utTopEi va UAoTToIEI
TTapaTravw atro éva interfaces



-
Bpeite Ta AGON
- 2TO TTPOYPOMMA OTNV ETTOMEVN DlIAPAVEIQ

UTTApPXOouV d1apopa AGBn

- Mola givai?



| public abstract class Vehicle
I {
private int position = 0;

public Vehicle (int pos) {
position = pos;
public abstract void move() ;

public void print()

I
|
I
|
I
|
I
|
I
|
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|
I
|
I
|

}
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public class Example
{

System.out.println("position
+ position) ;

public static void main (String[] args) {

|

|

|

I Vehicle[] V = new Vehicle[3];
I V[0] = new Car(0,100);

I V[1l] = new Bike();

I V[2] = new Vehicle(0) ;

I V[O0] .drive(); V[O].print();
. V[1l] .move(); V[1].print();
I int gas = V[0] .getGas() ;

|

|

Il public class Car extends Vehicle

I {
3|
h
3|
h
3|
h
3|
h
3|
h
I
h
I
h
I
h
I

private int gas;

public Car(int pos, int gas) {
position = pos;
this.gas = gas;

}

public void drive () {
position += 10;
gas -= 10;

}

public int getGas () {
return gas;

}

public void print() {
super.print() ;
System.out.println("gas =" + gas);

11 public class Bike extends Vehicle

1o
1
1l
1

1
IL}

public void move () {
position ++;

}




| public abstract class Vehicle
I {
private int position = 0;

public Vehicle (int pos) {
position = pos;

public void print()
{

System.out.println("position

+ position) ;

l
I
l
I
l
I
l
| public abstract void move() ;
l
|
l
|
l
|
l
|

}

l‘““““““““““‘

public class Example
{

public static void main (String[] args) {

|

|

|

I Vehicle[] V = new Vehicle[3];
I V[0] = new Car(0,100);

I V[1l] = new Bike();

I V[2] = new Vehicle (0) ;

I V[O0] .drive(); V[O].print();
[ V[1l] .move(); V[1].print();
I int gas = V[0] .getGas() ;

|

|

Il public class Car extends Vehicle

I
h
1
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private int gas;

public Car(int pos, int gas) {
position = pos;
this.gas = gas;

}

public void drive() {
position += 10;
gas -= 10;

}

public int getGas () {
return gas;

}

public void print() {
super.print() ;
System.out.println("gas =" + gas);

11 public class Bike extends Vehicle

1 {
1
1
1

I
IL}

public void move () {
position ++;

}




ublic abstract class Vehicle l

1
~'g

protected int position = 0;

public Vehicle() {
}

public Vehicle (int pos) {
position = pos;

}

public int getPosition{
return position

public void setPosition(int pos) {
position = pos;

}

public abstract void move() ;

{

System.out.println("position = "

I
[
|
[
I
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I
!
: + position);
I

!

l
l
l
l
l
l
public void print() I
l
l
l
l
l
l



public class Car extends Vehicle O constructor douAeugl povo av
{ £XOUME constructor xwpic opiouata

private int gas;

otnv Vehicle. ANIwg xpelalOuaoTe

public Car (int pos, int gas){ QuTO TOV constructor:

I |
I |
I |
I |
| I
, position = setPosition (pos) ; I
: this.gas = gas; public Car (int pos, int gas) { I
;) super (pos) ; l
I this.gas = gas; |
| } I
|  public void move () { :
l setPosition (getPosition() + 10); |
' gas -= 10; [
: } I
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |

|

public int getGas () { H’Car TIPETTEI VA UAOTTOIEI TNV
return gas; MEBODO move

}

public void print() {
super.print() ;
System.out.println("gas =" + gas);
}



:public class Bike extends Vehicle

x|

public void move () {
position ++;

O constructor (i} HaAAov n EAAEIYN Tou) doUAeUEl udvo av
EXOUUE constructor xwpic opiouata otnv Vehicle. AANIWG
XPEIafONaoTE AUTO TOV constructor:

public Bike () {
super (0) ;
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public class Example

|
|
|
|  public static void main(String[] args) { |
: Vehicle[] V = new Vehicle[2]; l
: V[0] = new Car(0,100); Aev uTTOPOUE VA BNUIOUPYHCOUE
l V[1l] = new Bike() avTIKeipevo TUTTOU Vehicle yiari
| //V[2] = new Vehicle (0);  &ival agnpnpévn KAGon.

: V[O0] .move(); V[O0].print();

! V[1l] .move(); V[1].print();

: int gas = ((Car)V[0]) .getGas ()

|

|

|

|

}
} H Vehicle dev €xel uEBodo getGas.
[a va TNV KOAEOOUUE Ba TTPETTEI VO KAVOUUE
L e e e e e e e e e — - downcast 1o avTikeipevo V[0] o€ Car.
EpwTthocic:

o YTapxel TpoBANUa JE TNV EVIOA Vehicle[] V = new Vehicle[2]; ?
 [loia print kaAgital yia To avTikeipevo V[0]? Moia yia 1o V[1]? Mari?
* Ti0a tuttwoel To TTPOYypaAupa?




:public abstract class EngineVehicle extends Vehicle
 {

: protected int gas;

|

! public EngineVehicle (int pos, int gas) {
| super (pos) ;

: this.gas = gas;

|

!

|




[TAPAAEIT MA
KAHPONOMIKOTHTAZ




-
[Tapadelyua KANPOVOUIKOTNTAC

‘Exoupue Eva ocuoTnua dlaxEipiong I0ITNPIWY MIOG
ouvauAiacg. To KABeg €1o1ThpIo £XEI Eva VOUPEPO Kal
TIuN. H 1ipnR Tou eio1Tnpiou ecaptaral av 6a
ayopaaoTei oTnV cicodo (50 eupw), N Ba ayopaoTei
HEXPI Kal 10 pepeg Trpiv Tnv ouvauAia (40 eupw),
N Tavw atro 10 péEpecg rpiv TNV cuvauAia (30
EUPW). Ta €101ITAPIA EK TWV TTPOTEPWV EXOUV
@oITNTIKA EKTTTWON 50%.

O@ENOUUE VA TUTTWOOUME T EI0ITH QIO KAl VO
UTTOAOYIOCOUME T OUVOAIKO €0000 TNG OUVAUAIQG.



Ticket

“Evog 0XeBIao6S oString
toString

getPrice

T

AdvanceTicket

numOfDays
getPrice
toString

!

StudentAdvance

getPrice
toString




Ticket

“Evag GMog oxeBioouds oSting
toString

getPrice

AdvanceTicket WalkinTicket

numOfDays

getPrice getPrice
toString toString

!

StudentAdvance

getPrice
toString




Ticket
number
toString
getPrice
AdvanceTicket WalkInTicket
numOfDays
getPrice getPrice
toString toString
StudentAdvance StudentWalkin
getPrice getPrice
toString toString




I public abstract double getPrice() ;
|

|
|
|
Ticket | public double finalPrice () :
I {
|
number : if (student) { |
student: boolean | return getPrice()*0.5; :
toString Iy |
finalPrice : return getPrice(); |
getPrice 1} :
AdvanceTicket WalkinTicket
numOfDays
getPrice getPrice
toString toString




[ ENIKEYMENE2 KAA2ZEI2




e
Stack

- @QuUuNOBEeiTe TTWC opicAUE 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;

}

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
: }
!
!
!
!
!
!
!
!
!
!
!
!
!



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 (value) ;
element. setNext (head) ;
head = element;
size ++;



e
Stack

- Av BEAoupe n oToi3a pag va atrofnKeUel
QVTIKEIMEVA TNG KAGONG Person Ba tTpETrel va

OPIOOUME PIa DIAPOPETIKN 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 (wvalue) ;
element. setNext (head) ;
head = element;
size ++;



e
Stack

@a ATav 110 BOAIKO AV JTTOPOUCOAPE VA OPICOUUE
uia yovo KAaon Stack 1Tou va JTTopEi va
ATTOONKEUEI AVTIKEIMEVA OTTOIOUDNTTOTE TUTTOU.

- [Nw¢ uITopoUlE va TO KAVOUUE QUTO?

Mia Auon: H ObjectStack TTou Kpatael avTiIKEINEVA
Object, TNV TTI0 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;

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
|
|
|
| .
[ size ++;
|

|

|



: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

O1 YEVIKEUPEVEC KAAOEIC TTEPIEXOUV €va TUTTO
OEOOMEVWYV | TTOU OpIZETAl TTOPAPETPIKA
Ot1av xpnoigoTtrolouphe TNV KAGoN avTikaBioToUuE TNV
TTAPAUETPO | ME TOV TUTTO DedOPEVWY (TAV KAAON)
TTou B€Aoupe

2 UVTAKTIKO:

- public class Example<T> {..}

Opilel TV yevikeupEvn KAaon Example ue rapaueTpo
Tov TUTTO |

- Méoa otnv KAGon o TUTTOG | XPNOIMOTIOIEITAl oAV TUTTOC
OEQOUEVWIV

Ortav xpnoiyotrolouue TNV KAGon Example
QVTIKABIOTOUUE TO | PE KATTOIO OUYKEKPIMEVN KAGON

- 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()) ;



-
["'eviKeupEvn ZToif3a

- MtTopoupe Twpa va PTIAEoUNE HIa aToIRa yid
OTTOIOONTTOTE TUTTO OEQOUEVWIV



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



-
[TOAANQTTAEC TTOPAMETPO

- MTTOopOUNE Va £XOUME TTAVW ATTO £va
TTAPAMETPIKOUC TUTTOUG

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



-
[Tayidec

O 1UTTOC | OEV UTTOPEI VA AVTIKATAOTABOEI aTTO £va
TTPWTAPYIKO TUTIO dcdopevwy (T1.X. Int, double,
boolean — TTPETTEI va XPNOIPNOTTOINOCOUUE 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 UTTOPOUNE VA XPNOIYOTIOIOUME TOV TUTTO [
OTTWG OTToIadNTTOTE AAAN KAQON.
[1.X., T obj = new T();

T[] a = new T[10]; _




-
[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC

Ac uttoBEo0oupuEe OTI BEAOUPE VO OPICOUNE Hia
YEVIKEUMEVN KAAON Pair n oT1roia KpaTtaegl Eva
(eUyOC aT1TO OUO AVTIKEINEVOA OTTOIOUDNTTOTE
TUTTOU.

public class Pair<T>{:

!

!

| private T first;
| private T second;
!

!

!



-
[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC

O@€ENoupE €TTIONC VO JTTOPOUME va OIOTACOUUE TA
GEuyn

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

- INeplopiCoupe TRV T va uAoTrolei To interface myComparable

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

extends oxI implements

|

I

|

I

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

|

I

|

I



-
[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC

@EANoOuUpE €TTIONG VO JTTOPOUME va OIOTACOUUE TO
¢euyn

- [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 VA OUYKPIVOUNE
if (first.compareTo (second) > 0) {

T temp = first; first = second; second = temp;




-
[ EVIKEUUEVEC KAATEIC JE TTEPIOPITHOUC
- MTTOpOUE VO TTEPIOPICOUUE TOV TTAPAPETPIKO TUTTO

va KAnpovouel otroladnNTroTe KAAon, N OTTOI00NTIOTE
Interface n ouvouaouO ATTO TA TTOPATTIAVW.

AExeTal JOVO ATTOYOVOUC

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

A€xeTal yOVO ATTOYOVOUG TNG

Employee tmou uAotrolouv 1o
iInterface Comparable




[ EVIKEUUEVEC KAATEIC KOl KANPOVOUIKOTNTO

- Mia yevikeudEVN KAQON JTTOPEI VA EXEI ATTOYOVOUC
AAAEC YEVIKEUUEVEC KAQOEIC.
- O1 atréyovol 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 OPICOUME EVA VEVIKO TTOPAUETPIKO TUTIO
XPNOIPOTIOIOUHE TNV TIAPAPETPO UTTAAQVTED 7, N OTTOId
AVATTAPIoOTA £va OTTo100TTOTE 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 TreploploToUE O€ €va TUTTO TTOU Eival
atmroyovog TG Employee.

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



