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KAnpovouIkoTNTa
Downcasting
[ToAupop@lopo¢ — Late Binding




toString kai equals

Eitrape o011 n Java yia KaBe avTIKEINEVO

«TTEPIPEVEI VA OEI TIC MEBODOUC toString Kal
equals

- AUTO onuaivel OT1 oI yEBodol auTeg opidovral oTnv KAGon
Object 1TOoU €ival 0 TTPOYOVOC OAWV TO KAACEWYV Kal KABE
vEQ KAAON PTTOPEI va TIC uTtrepBel (override).

- Eidape Tapadciypara mwg uttepRrkape Tnv JEBodO
toString.



equals

H equals otnv kKAGon Object opileTal wc:
- public boolean equals (Object other)

[a TNV KAGon Employee Ba tnv opicoupe WG:
- public boolean equals (Employee other)

AANNGloupe TNV UTTOYPO®I TNS KAAONG, apa OeV
KAVOUUE UTTEPRaan, AAAA UTTEPPOPTWON TNG
equals

- Nwc¢ Ba TNV opicoUNE WOTE va KAVOUME uttéEpPaon?



-
Overriding equals

"public class Employee

AGON KaTd TNV EKTEAEON TOU TTPOYPAUMATOC

| P :
i :
I private String name; :
l private Date hireDate; I
I
I
| public boolean equals (Object otherObject) I
I
{ o : ,
etClass: péBodog TnG Object, emMOTPEPE! PIa
: if (otherObject == null) _J° - M S TS 2l PEQEI L
| return False: avatrapdoTacn TnNS KAGoNG Tou AVTIKEIMEVOU
I 14
I else if (getClass( ) !'= otherObject.getClass( )) :
! return false; Downcasting: JETATPOTTA £VOC AVTIKEINEVOU aTTO I
: Tlse uWNAOTEPN O€ pia XapnAoTePN KAGGON |
— ==
| Employee otherEmployee = (Employee)otherObject; l
: return (name.equals (otherEmployee.name) l
: && hireDate.equals (otherEmployee.hireDate)) ; I
I
| }

- r r I 4 I
| } To downcasting dev eival TTAvTa dUVATOV Kal |
: } av OgV YivEl CWOTA PTTOPEI VO TTPOKAAETEI |

I
, |



-
Downcasting

ublic class DowncastingExample

~ 'g

public static void main(String[] args)

SalariedEmployee sam = new SalariedEmployee ("Sam",
new Date(l1, 1, 2010), 100000) ;
Employee eve = new Employee ("Eve", new Date(1,1,2012));

SalariedEmployee eve2 = eve;
if (sam.getHireDate () .equals(eve2.getHireDate())) {
System.out.println("Same hire date");
}else({
System.out.println("Different hire date");




-
Downcasting

ublic class DowncastingExample

~ 'g

public static void main(String[] args)

SalariedEmployee sam = new SalariedEmployee ("Sam",
new Date(l1, 1, 2010), 100000) ;
Employee eve = new Employee ("Eve", new Date(1,1,2012));

if (sam.getHireDate () .equals(eve2.getHireDate())) {
System.out.println("Same hire date");

}else({
System.out.println("Different hire date");

l
l
l
l
l
l
l
l
|
I SalariedEmployee eve2 = (SalariedEmployee)eve;
|
l
l
l
l
l
l
l
l
l




-
Downcasting

ublic class DowncastingExample

~'g

public static void main(String[] args)

{

SalariedEmployee sam = new SalariedEmployee ("Sam",
new Date(l1, 1, 2010), 100000) ;
Employee eve = new Employee ("Eve", new Date(1,1,2012));

method (sam, sam) ;

private static void method(SalariedEmployee sEmp, Employee emp) {
SalariedEmployee sEmp2 = (SalariedEmployee) emp;

if (sEmp.getHireDate () .equals (sEmp2.getSalary())) {
System.out.println("Same Salary");

}else{
System.out.println("Different salary");

}
} 2TNV TTEPITITWON auTh To downcasting 0ev XTUTTAEI

} AGBOC yiaTi UTTAPYEl N OUVATOTNTO VO KAAECOUUE

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
e owaoTa TNV hEBodO pe SalariedEmployee avTikeipevo



-
Downcasting

rpublic class DowncastingExample

{

public static void main(String[] args)

{

SalariedEmployee sam = new SalariedEmployee ("Sam",
new Date(l1, 1, 2010), 100000) ;
Employee eve = new Employee ("Eve", new Date(1,1,2012));

method (sam, eve) ;

private static void method(SalariedEmployee sEmp, Employee emp) {
SalariedEmployee sEmp2 = (SalariedEmployee) emp;

!

|

!

|

!

|

!

|

!

|

!

|

!

|

!

|

if (sEmp.getHireDate () .equals (sEmp2.getSalary())) { [
System.out.println("Same Salary") ; :

}else({ :
System.out.println("Different salary") I

|

Av OuWC¢ TNV KAAEoouuE PE avTiKEiuevo Employee Ba

I
|
I
|
I
|
I
|
|
|
I
|
I
|
|
|
I
|
I
|
I
|
I
|
| TTApoupe AaBog



| import java.util.Random; |

|
public class DowncastingExample2

¥

2.€ Tl yag xpeialetal o downcasting?

public static void main(String[] args)

{
SalariedEmployee[] sEmployees = new SalariedEmployee[4];

sEmployees[0] = new SalariedEmployee ("employee 100",new Date(1,1,2015),1000) ;
sEmployees[l] = new SalariedEmployee ("employee 101", ,new Date(2,1,2015),2000) ;
sEmployees[2] = new SalariedEmployee ("employee 102" ,new Date(3,1,2015),3000) ;
sEmployees[3] = new SalariedEmployee ("employee 103" ,new Date(4,1,2015),4000) ;
SalariedEmployee rand = (SalariedEmployee)randomSelection (sEmployees) ;

System.out.println(rand) ;
System.out.println("Salary per month " + rand.getPay()) ;

@éAoupue va kahéooupe TNV PEBodO getPay yia TUTTWOOUUE
TOV pnviaio nio66. Xpelalouaote downcasting

private static Employee randomSelection (Employee[] employees) {
Random rndGen = new Random() ;

int r = rndGen.nextInt (employees.length) ;

return employees|r];

} ‘Exoupe pia yevikn pEBodo randomSelection trou
} ETTIAEYEI VA TUXAIO OTOIXEIO ATTO VA TTIVOKA ME
Employee. ©@¢Aoupe va TNV XPNOIJOTIOINOOUNE O€
éva Trivaka pe SalariedEmployee

|
|
|
|
|
|
|
|
|
|
|
|
|
| }
|
|
|
|
|
|
|
|
|
|
|
|
|



-
Upcasting

H avaBeon otnv avTifeTn kateuBuvon (upcasting) YTropeEi
va Yivel Xwpic va xpelaleTal casting
- MTTOpOoUpE va KAVOUUE PIa avaBeon X =y OUO AVTIKEINEVWY QV:

Ta OUO QVTIKEIMEVA va gival TNG I010¢ KAAONG N

N KAQGON Tou QVTIKEIMEVOU TTOU avaTiBetal (y) gival atrdyovog TNG KAAoNG Tou
QVTIKEINEVOU OTO OTTOI0 YiveTal N avaBeon (X)

[0 TTapAdEIYUA, O TTAPAKATW KWOIKAC OOUAEUEI XWPIC
TTPOBANMA:

- Employee anEmployee;

- Hourly Employee hEmployee = new HourlyEmployee() ;
- anEmployee = hEmployee;



ublic class IsADemo

~ 'g

public static void main(String[] args)

{

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

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

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

}

public static void showEmployee (Employee employeeObject)

{
System.out.println (employeeObject.getName( )) ;

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




ublic class IsADemo

~ 'g

public static void main(String[] args)

{

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

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

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

I

I

I

I

I

I

I

I

I

I

I

I

I

I

}

public static void showEmployee (Employee employeeObject)

System.out.println (employeeObject) ;




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 joe = new SalariedEmployee ("Josephine", .
' new Date("January", 1, 2004), 100000);
: HourlyEmployee sam = new HourlyEmployee ("Sam", I
I new Date ("February", 1, 2003), 50.50, 40); |
I
I
I System.out.println("showEmployee (joe) invoked:") ; '
l showEmployee (joe) ; :
I
I
l System.out.println ("showEmployee (sam) invoked:") ; :
: showEmployee (sam) ; I
I
I
I } !
I I
I public static void showEmployee (Employee employeeObject) :
I {
I
l System.out.println (employeeObject) ; 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 mySale

~ g

protected String name;
protected double price;

public mySale (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 (mySale otherSale) { :
|
|
|
|
|
|
|
|
|

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

}

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



ublic class myDiscountSale extends mySale

~ g

private double discount;

l
I
l
I
public myDiscountSale (String theName, :
double thePrice, double theDiscount) :
I
l
I
l
I
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( ) :
|
|
|
|
|
Acv €Xoupue UTTEpPacn Twv NeEBOdwV
equalDeals Kal lessThan



rpublic class myLateBindingDemo

1

public static void main(String[] args)
{
mySale simple = new mySale("floor mat", 10.00);//One item at $10.00.
myDiscountSale discount = new myDiscountSale ("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 OTTO TNV mySale

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

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

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

myDiscountSale specialPrice = n
//One

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

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
MEBOBOC bill () TTOU OO TTPETTEI VA KOAECOUWE €ival AuTA TNG myDiscountsSale

L EVW VIO TO otherSale.bill () eival auTh TG mySale

I
|
I
|
I
|
I
|
1
I
I
|
I
: mySale regularPrice = new mySale(
|
I
|
I
|
I
|
I
|
I
|
I
|



