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H METABAHTH THIS




-
H petaBAntn this

H petaBAnNTA (TTapAueTpog) this

- Mia kpu@nr] TTapAuETPOC N oTToia TTEPVAEI O€ KABE HEBODO Kal
KPATAEI MIO AVA@POPA OTO QVTIKEIPEVO KANONC (TO AVTIKEIMEVO TTOU
KaAgi TV Y€B0DO).

Tnv xpnoigoTToINCAUE YIa va OIa@POPOTIOINCOUNE Ta TTEdIA

TOU QVTIKEIMEVOU ATTO TTAPAMETPOUG E TO idI0 OVoua

Iclass Person

I private String name;
private int age;

l

l

I public Person (String name, int age) {
I this.name = name;

I this.age = age;

l

l



-
H petaBAntn this

EKTOC a1rd auTh) TNV Xpnon, MTTopouue va

XpPNoIYoTToINooUuE TNV METABANTA this cav

OTToIadNTTOTE AAAN METAPBANTNA

- MtTopouUpE va TNV TTEPACOUPE OOV TTAPAUETPO OF
KATTola uEBodo

- MtTopouuE va Tnv avaBéoouue o€ KATTOIO HETABANTA

- MtTopouUpe va TNV £1TIOTPEWOUPE O€ KATTOIO MEBODO.

AUTO gival xpNoigo otav XpelalduaoTe Jia
ava@opA OTO AVTIKEINEVO KANONG.



class Person

—~—

private String name;
private int age;
private Person spouce;

public Person(String name, int age) {
this.name = name;
this.age = age;

public Person getOlderPerson (Person other) {
if (this.age > other.age) {
return this;

}

return other;

public void marry (Person other) {
this.spouce = other;
other.spouce = this;



Iclass Test

1 1

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

I Person alice = new Person("Alice", 30);

I Person bob = new Person("Bob", 35);

I Person older = bob.getOlderPerson(alice) ;
I bob.marry (alice) ;

|



main

alice

0x0100

bob

0x0200

name “Alice”
age 30
spouce null
name “‘Bob”
age 35
spouce null




marry

other 0x0100

this 0x0200
main

alice 0x0100

bob 0x0200

name “Alice”
—> age 30
spouce null

name “‘Bob”
—> age 35
spouce null




public void marry (Person other) { |
this.spouce = other; |

other.spouce = this; :

} l

S J
marry
other 0x0100
this 0x0200 )
name “Alice”
main —> age 30
: spouce null
alice 0x0100
bob 0x0200
name “‘Bob”
—> age 35
spouce 0x0100




marry

other

0x0100

public void marry (Person other) { |
this.spouce = other; :

other.spouce = this; ,

} l

this

0x0200

main

alice

0x0100

bob

0x0200

b e e e e e e e e - e = = == - J
name “Alice”
>
—> age 30 €
spouce 0x0200
v
> hame “‘Bob”
—> age 35
spouce 0x0100




public class Professor

{

private String name;
private int AFM;
private Course lesson;

public Professor (String name, int afm) {
this.name = name;
this.AFM = afm;

public void setLesson (Course c) {
lesson = c;

}

public String toString() {
return name + " " + AFM + " " 4+ lesson;



|

j import java.util.ArrayList;
| import java.util.Scanner;

|

Ipublic class Course

{

private String name;
private int code;
private int units;
private Professor prof;
private ArrayList<StudentRecord> studentList
= new ArrayList<StudentRecord>() ;

public Course (String name, int code, int units) {
this.name = name;
this.code = code;
this.units = units;

public void setProf (Professor p) {
prof = p;
p.setLesson (this) ;



setProf

0x0010

I public void setProf (Professor p) {

prof = p;

p.setLesson (this) ;

this

0x0020

name “ProfX”
—>  AFM 2012
lesson null
name “O0P”
S code 212
units 10
prof null




setProf

0x0010

I public void setProf (Professor p) {

prof = p;

p.setLesson (this) ;

this

0x0020

name “ProfX”
—> AFM 2012 |[&—
lesson null
name “O0P”
S code 212
units 10
prof 0x0010




I public void setProf (Professor p) {

: prof = p;

I p.setLesson (this) ;

e e e o o o e e e e e e e e e e Em e e e Em Em e
name “ProfX”
—> AFM 2012 [ €—
lesson 0x0020
setProf
P 0x0010
this 0x0020 -
name “O0P”
S code 212
units 10
prof 0x0010




KAHPONOMIKOTHTA




-
[Tapaodelyua

270 TTOPAOEIYHA PE TO TUAUA TTAVETTIOTNMIOU Ol YOITNTEG KAl Ol
KaBnynTeEg eixav KATTOIO KOIVA OTOIXEIO

- Kai o1 duo gixav ovoua
- Kai o1 dU0 gixav KATTOI0 XapaKTNPIOTIKO apIiOuo
KAl KATTOIEG DIOPOPEC
- O1 kKaBnynTtég didaokav pyadrnuara
- O1 poITNTéC £TTAIpVAV PaBAuaTa, BaBuoug Kal HoVADEC

Agev Ba NTav BoAIKO av gixape HEBOOOUG TTOU va XEIPICOVTaV UE
KOIVO TPOTTO TIG OUOIOTNTEG (TT.X. EKTUTTWON TWV BACIKWY
OTOIXEIWV) KAl VA £XOUV CEXWPIOTEG PEBOOOUC VIO TIC DIOPOPEC?

- 'E1o1 dev Ba £TTpETTE VA YPAPOUUE TOV 010 KWOIKA TTOAAEC POPEC KAl Ol
aAAayEC Ba ETTPETTE va Yivouv JOVO HIa Qopa.

AUTO TO KATAQPEPVOUUE PE TNV KANPOVOMIKOTNTA!



-
KANPOVOUIKOTNTO

H KAnpovouIKOTNTAO €ival KEVTPIKI EVVOIQ OTOV
QVTIKEINEVOOTPAPN TTPOYPAUMATIOUO.

H 10€a €ival va OpiOOUUE MIA YEVIKI KAQON TTOU
EXEI KATTOIO XOPAKTNPIOTIKA (TTEdIA Kal HEBODOUC)
TTOU BEAOUME Kal META VA OPICOUUE ECEIDIKEUPEVEC
TTAPAAAQYVEC TNC KAAONC AUTAC OTIC OTTOIEC
TTPOOCOETOUNE EIDIKOTEPA XOPAKTNPIOTIKA.

- O1 €CEIDIKEUPEVEC KAQOEIC AEE OTI KANPOVOUOUV Ta
XAPOKTNPIOTIKA TNC YEVIKNG KAQONC



-
KANPOVOUIKOTNTO

‘Exoupue yia Baoikr) KAaon (Base Class) B, pe katrola mredia kai pebodouc.

Baoikin KAaon B @£Aoupe va dnUIoOUpYHCOUNE WIC
1\ véa kAdon D n otroia va éxel OAa
TO XAPOKTNPIOTIKA TNG B, aAAd
KOl KATTOIO ETTITTAEOV.

-

Mapaywyn KAaon D

U )

AvTi va ¢avaypayoupue Tov idlo KwOoIKa dNUIOUPYOUNE
Mia [Napaywyn KAaon (Derived Class) D, n otroia
KAnpovouei 6An TN Asitoupyikotnta 1S Baoikng
KAdong B kal otnv otroia TTpooBETouE Ta vEQ TTEdIA
Kal JEBGdoUC.

Autn dladikaaia AEyETAl KANPOVOMIKOTNTO



-
KANPOVOUIKOTNTO

H KAnpovouIKOTNTa €ival XpNaoliun otav

- @EANOUE VA EXOUUE QVTIKEINEVA KAl TNG KAGoNG B Kal TG
kKAaong D.

- @EANoupE va opiooupEe TTOAANQTTAEC TTAPAYWYEC KAQOEIC
D1, D2, ... TTOU N KAB¢E pia etTekTEivel TNV B pe
OIAPOPETIKO TPOTTO.

MTTOpOUE VO OPICOUME TTAPAYWYEC KAQTEIC TWV
TTAPAYWYWYV KAACEWV.
- Mg auto ToVv TPOTTO OpIfeTal UIa IEPAPYIa KAATEWV.



-
lepapxia kKAaoewv (Class Hierarchy)

[Mapadeiypa: ‘Exoupe Eva TTPOYPAUMO TTOU

dlaxelpidetal Toug Epyalouevoug YIag ETaipiag.

- OAol o1 epyalOuevol £XouV KOIVA XOPAKTNPIOTIKA TO OVoud
TOUG Kal To AGM TOUC.

O1 epyadduevol xwpilovTal o QpopioBiouc Kal
‘EppioBouc

- AIOQOPETIKA XAPOAKTNPIOTIKA Ba KpaTaue OCoV aPopd 10

L1066 yia Tov KabBéva

O1 QpopicBior xwpilovral o€ NARpouc kal Mepikng
aTmTacXoAnong

O1 EppioBol xwpidovtal g€ Texviko [NpoawTTiKO Kal
A1eUBUVTIKO TTPOCWTTIKO

K.OK..
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A Class Hierarchy

Display 7.1 A Class Hierarchy




-
[Tapaodeiyua

Employee

name
AFM

HourlyEmpoyee SalariedEmployee

getName
getAFM

hours
wageRate

annualSalary

getPay()

getPay()

O1 TTapaywyeg KAQOEIG
KANpovououv Ta 1redia
Kal TIG MEBODdOUC TNG
Baoikng KAaong

[MAgovéKTNAQ:
eTTAVAXPNOINOTTOINON
TOU KWOIKA!




-
OpoAoyia

H Baoikn KAAon ouxva AEYETAIl KAl UTTEP-KAQON
(superclass) kai n Tapayouevn KAGon UTro-KAaon
(subclass).

ETtriong n Baoikn KAAon AEPe OTI €ival O yovEQC
TNG TTAPAYONEVNC KAQONC, Kal N TTapaywyn KAGon
TO TT0101 TNC BACIKAC.

- Av £XOUUE TTOPATTAVW ATTO £va ETTITTEQO
KANPOVOMIKOTNTAC OTNV IEPAPXia, TOTE EXOUME TTPOYOVO
KAl aT1Toyovo KAAan.



2 UVTOKTIKO

AC TTOUME OTI EXOUME TNV Bacikn KAAoN
Employee Kal TIC TTAPAYOUEVEC KAAOEIC
HourlyEmployee KOl SalariedEmployee.
['10 va OPICOUUE TIC TTAPAYOMEVEC KAAOEIC
XPNOIMOTTOIOUME TO £€NC OCUVTAKTIKO OTn ONAwOnN
TNG KAQONGC

public class HourlyEmployee extends Employee
public class SalariedEmployee extends Employee



-
H Baoiki KAGon

"public class Employee

~'g

private String name;
private int AFM;

public Employee( ) { .. }
public Employee (String theName, int theAFM) { .. }

public Employee (Employee originalObject) { .. }

public void setName (String newName) { .. }

public int getAFM( ) { .. }
public void setAFM (int newAFM) { .. }

|

|

|

|

|

|

|

|

|

|

|

|

: public String getName( ) { .. }
|

|

|

|

|

I public String toString() { .. }
|
|
|
|
|
|



| public class HourlyEmployee extends Employee I

1 {

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

public HourlyEmployee( ) { .. }

public HourlyEmployee (String theName, int theAFM,
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( ){ .. }



ublic class SalariedEmployee extends Employee

~'g

private double salary; //annual

public SalariedEmployee( ) { .. }

public SalariedEmployee (String theName,
int theAFM, double theSalary) { .. }

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

public void setSalary(double newSalary) { .. }

public double getPay( )
{

return salary/12;

}

|

|

|

|

|

|

|

|

|

|

|

|

: public double getSalary( ) { .. }
|

I

|

|

|

|

|

: public String toString( ) { .. }
|
|
|



e
Constructor

ublic class Employee

~'g

private String name;
private int AFM;

public Employee ()

{
name = “‘no name”;
AFM = 0;

}

public Employee (String theName, int theAFM)
{
if (theName == null || theAFM <= 0)
{
System.out.println ("Fatal Error creating employee.");
System.exit (0) ;
}
name = theName;
AFM = theAFM;



ublic class HourlyEmployee extends Employee

~ g

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

public HourlyEmployee (String theName, int theAFM,
double theWageRate, double theHours)

super (theName, theAFM) ;
if ((theWageRate >= 0) && (theHours >= 0))
{

wageRate = theWageRate;

hours = theHours;

}

else

{

System.out.println (
"Fatal Error: creating an illegal hourly employee.");
System.exit (0) ;




publlc class SalariedEmployee extends Employee

{

private double salary; //annual

|
|

I

|

|

|

public SalariedEmployee (String theName, l
. |

int theAFM, double theSalary) :

{ |
super (theName, theAFM) ; :

if (theSalary >= 0) :
salary = theSalary; |

else :

{ |
System.out.println ( :

"Fatal Error: Negative salary."); |

|

|

|

|

|

I

|

|

!
!
!
|
!
!
!
!
!
!
!
|
!
!
!
!
!
!
!
|
!
I System.exit (0) ;
!

!

!

!

!

|

!



|pub11c class SalariedEmployee extends Employee
{

private double salary; //annual

public SalariedEmployee ()
{

super () ;
salary = 0;

—



private double salary; //annual

|
|

|

|

| public SalariedEmployee (String theName,int theAFM)
|

. {
l

|

|

|

|

l

|

salary = 0;




:public class SalariedEmployee extends Employee

o

private double salary; //annual

public SalariedEmployee (String theName,int theAFM)

{
super (theName, theAFM) ;

salary = 0;

Av Bé\oupe va apyikoTToifooupe 1o ovoua kal To AOM Ba trpétrel va
KAAEOOUE TOV AVTIOTOIXO constructor TNG yovikng KAGong.



e
Constructor this

O1mrwc KaAgital o constructor super TG YOVIKNS KAGoNG JTTopouE va
KAAEOOUME Kal ToV constructor this Tng idlag kKAGong.

publlc class SalariedEmployee extends Employee

{

private double salary; //annual

I

|

|

I public SalariedEmployee (String theName, int theAFM, double theSalary)
' {

: super (theName, theAFM) ;

: if (theSalary >= 0)

I salary = theSalary;

I else{

| System.out.println("Fatal Error: Negative salary.");

[ System.exit (0) ;
|
I
|
|
I
|
|
|
|
I

} KaAei éva GANo constructor

public SalariedEmployee () { ™ idiag kKAaong

this (“no name”, 0, 0);

}



[aTi va punv kavouue KAt 1o atrAo? KarteuBeiav avabeon tTwv mmediwy

:public class SalariedEmployee extends Employee

{

private double salary; //annual

public SalariedEmployee (String theName,
int theAFM, double theSalary)

NAOO2!

e

O1 TTapayopeveg KAAOEIC OV £xouv TTpOcBacon oTa private Tredia Kal TG private
MEBOOOUC TNG PBACIKNG KAACEIC.



KANpovouIKOTNTA Kal eVOUAGKWON

O1 Trapayopeveg KAAOEIG KANPOVOUOUV ThV
TTANPOQOPIC TTOU £XEI KAI N YOVIKI KAGON

- ‘'Eva avrtikeipyevo SalariedEmployee £xel TTAnpo@opia yia 1o
ovopa kal To APM Tou utTaAARAoU.
Agv exouv OpWG TTPOCacn va dlaBagouv kal va
aAAQCouV OTI gival private JEoa oTnNV YOVIKI KAGon.

- 2TNV TePITITwaon Tou SalariedEmployee, 0ev yTropoupe va
aAAagoupe N va d1a3acoupE To Gvoua. @a TTPETTEl VA
XpNnolJoTroiINooupe TIC public yeBodouc setName, getName.

- MNa Tov constructor TTPETTEl VO KOAECOUUE TNV SUpET.

Mg auTO TOV TPOTIO TTPOCTATEUOUE TO OEOOUEVA TNG
YOVIKAC KAQONG aTTO KWOAIKA EKTOC TNG KAAONC.

O TTEPIOPIOUOG IoXUEI Kal yIa JeBOOOUG TTOU Eival
private gTnv yovikr) KAQon.



public class Employee
|
1 {

|

|

|

I

private void doSomething () { :
System.out.println (“doSomething”);

:

|

I

:public class SalariedEmployee extends Employee

|
 {
| public void doSomethingMore () {

System.out.println (“and more”) ;

] AAGOS!




Y1repBaon ueBodwyv (method overriding)

Mia pEBodog tTou opileTal oTnV PaACIKr) KAGoN

UTTOPOUME VA TNV CaVa-0pICOUPE OTNV TTAPAYWYN

KAQON ME OIAPOPETIKO TPOTTO

- Mapd&deyua: n uEBodo¢ toString () . Tnv ¢ava-opiloupue yia
KABe TTapayouevn KAGon woTe va TTapAyel auto TTou BEAOUPE

- AUTO AfyeTe utTépBaaon TG NEBGdou (method overriding).

H utrépBoon Twyv neBOdwWV gival dIAPOPETIKA ATTO TNV

UTTEPPOPTWON,.

- 2TNV UTTEPPOPTWON aAAGlOUNE TNV UTTOYPO®I TNG MEBODOU.

- EOw €xoupe TNV idla utroypa®r], atrAd aAAalel 0 OpIOPOG
oTNV TTapayopevn KAGon.



rpublic class Employee
{

private String name;
private int AFM;

public Employee( ) { .. }
public Employee (String theName, int theAFM) { .. }
public Employee (Employee originalObject) { .. }

|
|
|
|
|
|
|
|
|
|
|
|
l public String getName( ) { .. }
: public void setName (String newName) { .. }
|
|
|
|
|
|
|
|
|
|
|

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

public String toString()
{

return (name + " " + AFM);



ublic class HourlyEmployee extends Employee

~ 'g

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

public HourlyEmployee( ) { .. }

public HourlyEmployee (String theName, int theAFM,
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( ) {
return (getName( ) + " " + getAFM( )
+ "\n$" + wageRate + " per hour for " + hours + " hours");



ublic class SalariedEmployee extends Employee

~'g

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

public SalariedEmployee (String theName,
int theAFM, double theSalary) { .. }

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

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

public double getPay( )
{

return salary/12;

}

public String toString( ) { .. }

{
return (getName( ) + " " + getAFM( )

+ "\n$" + salary + " per year");



ublic class SalariedEmployee extends Employee

~'g

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

|
I
|
|
I
|
public SalariedEmployee (String theName, :
int theAFM, double theSalary) { .. } |
I
|
|
I
|
I
|

public SalariedEmployee (SalariedEmployee originalObject ) { .. }

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

public double getPay( )
{

return salary/12;

}

public String toString( ) { .. }
{

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



super

To keyword super XpnoIPOTIOIEITal GAV AVTIKEIUEVO
KANONG YIO va KAAEOOUPE pia HEBOOO TNG YOVIKAG
KAQONG TNV OTToia £XOUUE KAVEl override.

- [1.x., super.toString() yia va KaAEoOUNE TNV toString TNG
Employee.
Av BEAOUPE VO TO GEXWPICOUME aTTO TNV KANON TNG
toString Tng SalariedEmployee, yropoupe va
xpnoipyotroinooupe T0 this. Méoa otnv
SalariedEmployee:
- super.toString() kaAei TNV toString TNG EmMployee
- this.toString() kaAei Tnv toString tng SalariedEmployee
[Tpocoxn: Aev NTTOPOUME VO EXOUUE QAUCIOWTEC
KANOEIC TOU Super.
- super.super.toString() givar AaBoc!



e
[Tapadeiyua xpnong

public static void main(String[] args)

I
|
I
I
HourlyEmployee joe = new HourlyEmployee ("Joe Worker", :
100, 50.50, 160);
|
I
|
I
I

System.out.println("joe's longer name is " + joe.getName( ));

e Kaikel Tig 4£66B0ug g Employee

System.out.println("joe's record is as follows:");
System.out.println(joe) ;

I
I
I
I
I
I
I
I
I
: System.out.println("Changing joe's name to Josephine.");
I
I
I
I
I
I
I
I
I
|



[TOAAQTTAOI TUTTOI

‘Eva avTIKEINEVO TNC TTAPAYWYNC KAQCONG £XEI KAl
TOV TUTTO TNC BA0IKNG KAGONG

- ‘'Evag HourlyEmployee cival kai Employee

- YTTAPXEI Mia iS-a oXEan METAEU TWV KAQCEWV.

AUTO UTTOPOUUE VA TO EKMETAAAEUTOUUE
XPNOIMOTTOIWVTAG TNV BaCIKI KAGOT OTav BEAOUNE
VA XPNOIYOTIOINCOUUE KATTOIO ATTO TIG
TTAPAYWYEC.



ublic class IsADemo

~ 'g

public static void main(String[] args)

SalariedEmployee joe = new SalariedEmployee ("Josephine",
100, 100000) ;
HourlyEmployee sam = new HourlyEmployee ("Sam",
200, 50.50, 40);

System.out.println("joe's longer name is " + joe.getName( ));

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

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

} MTtropoupe va KaAEooupE T HEBODO Kal hE
HourlyEmployee kai ye SalariedEmployee

public static void showEmployee (Employee employeeObject)

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



private String name;
private int AFM;

this.name = other.name;

|
|
|
|
|
|
|
public Employee (Employee other) { |
|
|
this.AFM = other.AFM; |

|

|

|

public class SalariedEmployee extends Employee

public SalariedEmployee (SalariedEmployee other) {
super (other) ;
this.salay = other.salary; }

H kAon Tou copy constructor Tng Employee (u€ow TNG super(other)) yivetal pe
Eva avrikeipevo Tuttou SalariedEmployee. Autd yiveral yiati SalariedEmployee
IS @ Employee kai 1o avTikeigevo other €xel kal Toug dUO TUTTOUG.



ublic class IsADemo

~ 'g

public static void main(String[] args)

{

SalariedEmployee joe = new SalariedEmployee ("Josephine",
100, 100000) ;
HourlyEmployee sam = new HourlyEmployee ("Sam",
200, 50.50, 40);

System.out.println("joe's longer name is " + joe.getName( ));

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) ;




