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[ToAupop@IopoC — Late Binding
ApnpnUEVEC KAAOEIC
Interfaces — OIETTAPEC




-
KANPOVOUIKOTNTO

Employee
O1 TTapaywyeg KAACEIC
name KAnpovououv Ta Tredia Kal
hiringDate TIG MEBOOOUG TNG BACIKAG
getName KAGONG Kal £Xouv Kal OIKA
getHiringDate TOUG TTEdia Kal ueBOdOUG.
toString
Etriong ptropoupe va
/\ utrepPaivoupe (override)
_ KATTOIEG MEBODOUC
HourlyEmployee SalariedEmployee (toString)
hours annualSalary
wageRate getPay
getPay toString
toString




private String name;

private Date hireDate;

public String toString() {
return (name + " " + hireDate.toString( ));

private double wageRate;

private double hours; //for the month

public String toString( ) {
return (super.toString( ) + "\n$" + wageRate + " per hour for " + hours + " hours");

public class SalariedEmployee extends Employee
private double salary; //annual

public String toString( ) {
return (super.toString( ) + "\n$" + salary + " per year");



ublic class IsADemo

~ 'g

public static void main(String[] args)

{

SalariedEmployee sam = new SalariedEmployee ("Josephine",
new Date ("January", 1, 2004), 100000);
HourlyEmployee han = new HourlyEmployee ("Sam",
new Date ("February", 1, 2003), 50.50, 40);

System.out.println("showEmployee (sam) invoked:") ;
showEmployee (sam) ;

l
!
l
!
l
!
l
!
l
!
l
!
l
System.out.println ("showEmployee (han) invoked:") ; :
showEmployee (han) ; I
l

!

l

!

l

!

l

!

l

!

l

!

l

!

l

}

public static void showEmployee (Employee employeeObject)

System.out.println (employeeObject. toString()) ;




Oploua (HourlyEmployee | SalariedEmployee) KAl OXI TNV KAGON TTOU
gM@avifeTal 0OTOV OPIOUO TNG TTAPAUETPOU (Employee).

rpublic class IsADemo I
I
I {
I public static void main(String[] args) :
| {
I
I SalariedEmployee sam = new SalariedEmployee ("Josephine", .
' new Date("January", 1, 2004), 100000);
: HourlyEmployee han = new HourlyEmployee ("Sam", I
I new Date ("February", 1, 2003), 50.50, 40); |
I
I
I System.out.println("showEmployee (sam) invoked:") ; '
l showEmployee (sam) ; :
I
I
l System.out.println ("showEmployee (han) invoked:") ; :
: showEmployee (han) ; I
I
I
I } !
I I
I public static void showEmployee (Employee employeeObject) :
I {
I
l System.out.println (employeeObject. toString()) ; I
I } .
: } @a KaAéoel TNV toString TNG KAAONG TOU QVTIKEINEVOU TTOU TTEPVANE oAV
I
I
I
I
I

O pnxavioudég autdcg ovouddletal late binding (kai/ry TTOAUPOP@IOUOC)



-
Late Binding (kaBuaoTtepnuevn OEoueuon)

H déopeuan (binding) avagEpeTal OTOV CUOXETIOPO PETAGU TNG KARONG
uIag HEBOOOU Kal TOU OPICHOU (KwOoIKa) TNG ueBodou.

Early binding: H déopeuon yiveral Kata Tn JETAYAWTTION TOU
ﬂpoypduuo”oc
« 2TNV TEPITTITWON auti N PéBodog toString() ou Ba kAnBei Ba eival n uéBodog

NG KAAONG Employee MIAG KAl OTAV YIVETAI N JETAYAWTTION O compiler BAETTEN
TO OPIOHUA WG AVTIKEIMEVO TNG KAAONG Employee.

Late binding: H d€opeuan yiveTal Kata Tn EKTEAECT TOU TTPOYPAMMUATOG

- To KABE AVTIKEIMEVO £XEI TTANPOQOPIa YIa TNV KAAON TOU Kal TOV OPICHO (KWOAIKA)
TWV YHEBOOWV TOU.

« 2TV TEPITITWON auth N PéBodog toString() Trou Ba kANBei ecapTdaTal atré Tnv
KAQON TTOU TTEPVANE oaV Oploua (Employee, HourlyEmployee N
SalariedEmployee). AvOAOYQ UE TO QVTIKEIUEVO KAAEITAI N avaAloyn uEB0DOGC.

2Tn Java e@apuoleTal o hNXaviouog Tou late binding yia OAeg TIg
ueboodouc (o€ avtiBeon pE AAAEC YAWOOEC TTPOYPANMATICHOU).



-
[Tapaodeiyua

"public class Example3

~ g

public static void main(String[] args)
Employee employeeArray[] = new Employee[3];

employeeArray[0] = new Employee("alice",
new Date(1,1,2010));

I
[
I
[
I
[
I
[
I
: employeeArray[l] = new HourlyEmployee ("bob",
I new Date(1,1,2011), 20, 160);
I
[
I
[
I
[
I
[
I
[
I

employeeArray[2] = new SalariedEmployee ("charlie",
new Date(1,1,2012), 24000);

for (int 1 = 0; i < 3; i ++){
System.out.println(employeeArray[i]) ;




ublic class Sale

~ g

protected String name;
protected double price;

public Sale(String theName, double thePrice) {
name = theName;
price = thePrice;

}

public String toString( ) {
return (name + " Price and total cost = $" + price);

}

public double bill( ) {
return price;

|
|
|
|
|
|
|
|
|
|
|
|
|
} |
|
public boolean equalDeals (Sale otherSale) { :
|
|
|
|
|
|
|
|
|

return (name.equals (otherSale.name)
&§& this.bill( ) == otherSale.bill( ));

}

public boolean lessThan (Sale otherSale) {
return (this.bill( ) < otherSale.bill( ));



ublic class DiscountSale extends Sale

~ g

private double discount;

l
|
l
|
public DiscountSale (String theName, :
double thePrice, double theDiscount) :
|
l
|
l
|
l

{

super (theName, thePrice);
discount = theDiscount;

}

public double bill( )

{ Y1répBaon 1nG pEBOdoU bill ()
double fraction = discount/100;
return (1 - fraction) *price;

{

return (name + " Price = $" + price
+ " Discount = " + discount + "%\n"
+ " Total cost = $" + bill( ));

|
|
|
|
|
public String toString( ) :
|
|
|
|
|
Aev €xoupue uTTEpPacn Twv NeEBOdwV
equalDeals Kal lessThan



rpublic class LateBindingDemo

1

public static void main(String[] args)
{
Sale simple = new Sale("floor mat", 10.00);//One item at $10.00.
DiscountSale discount = new DiscountSale("floor mat", 11.00, 10);
//One item at $11.00 with a 10% discount.

System.out.println(simple) ;

: ) Ol lessThan Kal equalDeals
System.out.println (discount) ;

KAnpovopouvTal atro TV Sale

if (discount.lessThan (simple))
System.out.println ("Discounted item/is cheaper.");
else

System.out.println ("Discounted ifem is not cheaper.");

older", 9.90);//One item at $9.90.
iscountSale ("cup holder", 11.00, 10);
tem at $11.00 with a 10% discount.

DiscountSale specialPrice = new
//One

ce) ; Me 10 pnxaviopo Tou late binding
System.out.println (speciallfrice) ; O'Tnv K)\r'lo-n Toug gépouue éTl TO
QVTIKEIMEVO TTOU TIG KAAEI €ival
TUTTOU DiscountSale

System.out.println (regularP

if (specialPrice.equalDeals (regularPrice))
System.out.println("Deals are equal.");
else
System.out.println("Deals are not equal.");

} —€poupe AoITTOV OTI OTAV EKTEAOUME TOV KWOIKA TNG lessThan KAl equalDeals N
MEBODOC bill () TTOU OO TTPETTEI VA KOAECOUWE €ival AUTA TNG DiscountSale €VW

L yla 10 otherSale.bill () e€ival auti Tng Sale

|
I
|
I
|
I
|
I
|
I
|
I
|
: Sale regularPrice = new Sale ("cup
I
|
I
|
I
I
I
|
I
|
I
|
I



-
‘Eva 010@opETIKO TTPORANUC

Ag utroBéooupe o1 oTnv Employee BéAoupe va TrpooBecoupe pia
UEB00O TTOU €ALyXEl av dUO UTTAAANAOCI Exouv Tov D10 HIoBG
(avecapTnTa av givalr wpopiobiol, fj TTARPOUC ATTacX0ANoNG)

H ouvapTtnon cival atrAn:

| public boolean sameSalary (Employee other)

if (this.getPay() == other.getPay()) {

return true;

|

|

|

I }
: return false
|

To TTpoBAnua: MNMou Ba TNV opicoOUNE?
- 1davikad otnv Employee, aAAG n Employee dgv €xel ouvapTnon getPay ()

- Av Tnv opicoupe atnv HourlyEmployee, f otnv SalariedEmployee, dev
MTTOPOUNE va TTEpAcoue Opiopa Employee e@doov dev £xel HEBODO
getPay ()



-
Apnpnuevec uEBoOOI

H AUon €ival va opiocoupe TNV getPay () WG
apnpnueEvn pEBodo (abstract method) TnNG
Employee.

- public abstract double getPay() ;

- Mia apnpnuévn nEBODOC OnAwveTal O€ dia KAAon aAAG
opICeTal OTIC TTAPAYWYEC KAAOEIG.

- Xpnoigotroloupe Tn deopeupeEvn AEEn abstract yia va
OnNAwaooupE OTI hIa HEBODOC gival agnpnuEvn.

- H dnAwon piag agnpnuévng nEBOdOoU dev £XEI KWOIKA
OTTOTE N EVTOAN TEPUATICEI JE TO ;

- O1 apnpnuévec uEBodol TTPETTEN va gival public ()
protected), Ox1 private.



-
APNPNUEVEC KAATEIC

- O1 KAQOEIG TTOU TTEPIEXOUV [Ia apnpnuévn PEBodO opidovTal
UTroxpaleKa w¢ apnpnuéveg kKAaoeig (abstract classes)
- public abstract class Employee { .. }

- Aev PUTTOPOUME VO ONUIOUPYNOOUNE QVTIKEIPEVO MIAG APNPNMUEVNG
KAGOoNG

- Mia apnpnuévn KAGon XpNOIMOTIOIEITAI JOVO YIa VO ONUIOUPYOUUE TTORAYWYEC
KAQOEIG.

-« 2TNV TEPITITWON Pag Oev XpelalopaoTe avTikeipeva Tuttou Employee. ‘Evag
UTTAGAANAOC Ba gival gite wpopiobiog, €ite YdvIuOC.

- O1 TTapaywyec KAACEIC YIag apnpenuévns KAAaong Ba TrpEtrel TTavra va
opilouv TIC a@npnMEVEC nEBODOUC

- EKTOC av gival Kal auTéEG a@npnUEVEG.

- Mia kAdon (4 u€BodoC) TTou OV cival a@nEnNUEVN AEYETAI EVUTTOOTOTN
(concrete)



| public abstract class Employee Opiopocg TNG apnenUEVNGS KAAoNg

private String name;
private Date hireDate;

public abstract double getPay () ;

public boolean samePay (Employee other) {
return (this.getPay() == other.getPay())

Xpnaon g agnpnpevng pedodou
public Employee( ) { .. } KQI TNG apnPnUEVNG KAAoNG

}

public Employee (Employee originalObject) { .. }

public String getName( ) { .. }
public void setName (String newName) { .. }

public Date getHireDate( ) { .. }
public void setHireDate (Date newDate) { .. }

l
l
l
l
l
l
l
l
l
l
l
l
l
l
I public Employee (String theName, Date theDate) { .. }
l
l
l
l
l
l
l
l
l
l
: public String toString()
l
l




publlc class HourlyEmployee extends Employee
{

private double wageRate;
private double hours; //for the month

public HourlyEmployee( ) { .. }

public HourlyEmployee (String theName, Date theDate,
double theWageRate, double theHours) { .. }

public HourlyEmployee (HourlyEmployee originalObject) { .. }

public double getRate( ) { .. }
public void setRate (double newWageRate) { .. }

public double getHours( ) { .. }
public void setHours (double hoursWorked) { .. }

public double getPay( ) {
return wageRate*hours;

}
public String toString( ){ .. } E(pé?'OV " K)\d?-n HourI)’/EmpIc?yee ,
) TTapdyetal ammd agpnpnuévn KAGon kai n idia
dev gival a@nENMEVN, TTPETTEI UTTOXPEWTIKA
va opioel TNV apnpnMévn nEBodo getPay



ublic class SalariedEmployee extends Employee

~'g

private double salary; //annual
public SalariedEmployee( ) { .. }

public SalariedEmployee (String theName,
Date theDate, double theSalary) { .. }

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

public double getSalary( ) { .. }
public void setSalary (double newSalary) { .. }

public double getPay( )
{

return salary/12;

}
public String toString( ) { .. }

Epbooov n kAdon SalariedEmployee
TTapayeTal atrod agnpenuévn KAaon Kai n idia
dev gival a@nENMEVN, TTPETTEI UTTOXPEWTIKA
va opioel TNV apnpnMévn nEBodo getPay



|
jpublic class Example

public static void main (String args|[]) {
HourlyEmployee A = new HourlyEmployee (“Alice",
new Date(4,18,2013), 10, 100);
SalariedEmployee B = new SalariedEmployee (“Bob",
new Date(4,17,2013), 12000) ;

if (A.samePay (B)) {

System.out.println("The two employees

earn the same amount per month") ;

else{
System.out.println("The two employees do NOT

I
I
I
I
I
I
I
I
I
I
I
I
I
| }
I
I
I
I
I earn the same amount per month") ;
I

I

I

I

I

I

I



|
jpublic class Example

|
|
|
public static void main (String args|[]) { I
Employee A = new HourlyEmployee (“Alice", :

new Date(4,18,2013), 10, 100); :

Employee B = new SalariedEmployee (“Bob", |

new Date(4,17,2013), 12000) ; |

if (A.samePay (B)) { I

|

System.out.println ("The two employees |

earn the same amount per month") ; :

} |
else{ :
System.out.println ("The two employees do NOT :

|

|

earn the same amount per month") ;

} MT1TOpOUE VO OPICOUHE PETARBANTES apnpnUEVNS KAGoNG. @a
} TTPETTEI VA QWG VA TOUC avaBECOUNE QVTIKEIJEVA MIAG ATTO TIC
TTOPAYWYEC EVUTTOOTATEG KAQOEIC. AEV UTTOPOUNE VA OPICOUNE
EVA QVTIKEIMEVO TNG apnpnMEVNG KAAoNG.



Ipublic class Example

public static void main(String args|[]) {
HourlyEmployee A = new HourlyEmployee (“Alice",
new Date(4,18,2013), 10, 100);
SalariedEmployee B = new SalariedEmployee (“Bob",
new Date(4,17,2013), 12000) ;
compareAndPrint (A, B)

I

!

I

!

I

!

I

!

I

!

I

: private static void compareAndPrint (Employee A, Employee B) {
| if (A.samePay (B)) {

I System.out.println ("The two employees

: earn the same amount per month");

| }

: else{

| System.out.println ("The two employees do NOT

I earn the same amount per month");

I
!
I
!



-
APNPNUEVEC KAATEIC

AQNPNHEVEC KAQOEIC €ival Ol KAQOEIC TTOU TTEPIEXOUV
apnpPNUEVEC HEBODOUC

- H uAotroinon Twv agnpnuéEvwy HeBOdwWY PeTaTIBETAI OTIC N
a@NPNMEVEC (evUTTOOTATEC — concrete) KAAOEIC TTou Eival
ATTOYOVOI HIag a@npnMevns KAGong.

- H uAotroinon eival uttoxpewTikn. Apa €101 e€ac@aiiloupe OTi
uia concrete KAGon Ba €xel TNV nEB0dO TTou BEAOUE.

O1 apnpnUEVEC KAAOEIC EKTOC ATTO aPnPNUEVES

MEBODOOUC £XOUV KAl TTEDIO KAl EVUTTOOTATEC EBODOUC.

- KAnpovououv eTMITTAEOV XOPOKTNPIOTIKO OTOUG OTTOYOVOUG
TOUG, OXI MOVO TIGC a@npnMEVEG HEBODOUC.



Interfaces

-'Eva interface gival gia akpaia yopen
agnenuevng KAAoNg
- ‘'Eva interface £xel povo dnAwaoeIC HEBOdWV.

- To interface opilel yia atrapaitnTn AEITOUPYIKOTNTA TTOU
OEAOUE.



-
[MapaodeiypaTa
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:public interface ElectricObject

o

public boolean powerOn () ;

public boolean powerOff () ;



Interfaces

- Mia kAdon uAoTtrolei To Interface.
- H KAGon ytropei va gival kal apnpnuevn KAaon

- Mia KAGon utropei va UAOTTOIET TTOAAOTTAG
interfaces

- ANNG Ogv PTTopEl va KANpovouEi atrd TTOANATTAEC KAQTEIC



-
[MapadeiypaTa

{

ipublic class ElectricCar

: implements MovingObject, ElectricObject

ipublic class ElectricCar
' extends Vehicle, implements ElectricObject



Interfaces

-'Eva Interface utropei va KAnpovoueEi atro Eva
aAAo interface

extends MovingObject

!
!
!
' :
I !
: public boolean powerOn() ; :
!
!
!
! public boolean powerOff () ; :
!

!
!



Interfaces vs apnpnNUEVEC KAQOEIC

Ta interfaces gival xpnoiga otav BEAoUuE va 0picOUNE
QVTIKEIJEVA TTOU opidovTal JOVO ATTO KATToIa UWnAoU
ETTITTEOOU AEITOUPYIKOTNTO EVW KATA TA AAAQ UTTOPEI
va €ival TTOAU OIQ@OPETIKA PETALU TOUC

- ‘Exouv 10 id10 Interface — €va KIVOUUEVO QVTIKEIMEVO UTTOPEI
va KIVEITal

Agv EEPOUPE TTWG, OE TTOOEC DIACTACEIG, ME TI TAXUTNTA KATT,
Mia apnonuevn KAGon UTTOBETEN OTI TO AVTIKEIJEVA
TToU Ba OpicoUUE €XOUV TTOAAA TTEPIOOCOTEPA KOIVA
XAPAKTNPIOTIKA

- Koiva tredia TTavw oTa OTToia UTTOPOUME VO UAOTTOINOOUUE Kal
KOIVEC uEBODOUC.



-
Aopnpnuevol Tutrol AcOoPEVWYV

Ta interfaces ytropouue va 10 OOUPE KAl oav
Aopnpnuévouc Tuttoug AedopEVWYV

[1.X., Mia OTOIBO ATTAITEI CUYKEKPIMEVEC AEITOUPYIEC
aT1TO TIC KAQOEIC TTOU TNV UAOTTOIOUV

- Push

- Pop

- ISEmpty

- Top

AvaAoya pe TOV TUTTO TWV OEOOMEVWY TTOU Ba KPATAEI
N OTOi3a UTTOPOUNE VA OPICOUUE DIAPOPETIKEC
UAOTTOINOEIG

* YTTapxel kal GAAOG TPOTTOG VA TO KAVOUUE QUTO OPWG OTTWG
0a doupe TTaPaAKATW



[Mapaodeiyua: To interface myComparable

To interface myComparable opicel interface yia
QVTIKEIMEVA TA OTTOIO UTTOPOUV VA CUYKPIBoUV PETALU
TOUG

- YTTapyel otnv Java 1o interface Comparable aAAa gival Aiyo
OIAPOPETIKO

Opicel TNV HEBODO
- public int compareTo (myComparable other) ;
2. NJacloAoyia:

* Av n p€Bodog emaoTpEWEl OpVNTIKO apIBUO TOTE TO AVTIKEIUEVO
this gival pikpoTEPO ATTO TO AVTIKEIMEVO Other

- Av n HEBODOG TIOTPEWEI UNOEV TOTE TO AVTIKEIMEVO this €ival
00 JE TO AVTIKEIMEVO Other

- Av n peBooog eToTPEWEl DETIKO pIBUO TOTE TO AVTIKEIPEVO
this gival peyaAuTepo atrd TO AvTIKEiPEVO other



Interface myComparable

:public interface myComparable
'
!

|
|
|
|
public int compareTo (myComparable other); !
|
|
|

[S—



e
Epapuoyn

MTropoupue va opicoupe pia nEBodO sort n otroia
VA UTTOPEI VO EPAPUOCTEI O€ TTIVOKEC UE
OTTOIAONTIOTE OPPNG AVTIKEIMEVA

Ipublic static void sort(myComparable[] array) {
I for (int i = 0; i < array.length; i ++){

: myComparable minElement = array[i];

I for (int j = i+l; j < array.length; j ++) {
: if (minElement.compareTo (array[j]) > 0) {
: minElement = array[j];

[ array|[j]
I

I

I

I

I

I

I

= arrayl[i];
array[i] = minElement;
}
}
} : : : :
} MTropEi va EQAPUOCTEI O€ OTTOIODNTIOTE AVTIKEIMEVA

Lo o o TToU UAoTTolouV TO interface myComparable



class Person implements myComparable
{

private String name;
private int number;

public Person () {
System.out.println("enter name and number:") ;
Scanner input = new Scanner (System.in) ;
name = input.next(); number = input.nextInt();

}

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I public String toString() {
: return name + " " + number; Xpr’lo-n TOU DownCastlng
I
I
I
I
I
I
I
I
I
I
I
I
I
|

}

l
public int compareTo (myComparable othe '
Person otherPerson = (Person)” other; I

if (number < otherPerson.number) { :
return -1; I

}else if (number == otherPerson.number) { I
return O; I

} else { return 1;} I

l

l

l

l

[ ™



public static void main(String[] args) {

Person[] array = new Person|[5];

for (int i = 0; 1 < array.length; i ++) {
array[i] = new Person() ;

}

sort (array) ;

System.out.println() ;

for (int i = 0; 1 < array.length; i ++) {
System.out.println (array[i]) ;

for (int i = 0; 1 < array.length; i ++) {
myComparable minElement = array[i];
for (int j = i+l; j < array.length; j ++) {
if (minElement.compareTo (array[j]) > 0){
minElement = array([]j]:
array[j] = arrayl[i];
array[i] = minElement;

l
l
l
l
l
l
l
l
l
l
l
l
l
l
l
I  public static void sort (myComparable[] array) {
l
l
l
l
l
l
l
l
l
l
l
l
l
l
|



ETréKTOoN

- Tryiveral av avTi yia Persons B¢Aoupe va
OUYKPIVOUUE OTTITIO?
- ‘'Eva oTriTl (House) €xel dieubuvon Kal hEyebog
- @€ANoupe va Taglvopnoouue e Baon 1o pEyeBog



