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MNepiexopeva Madnuarog

 Amnokpuyn nediwv (Hiding Fields)
e Jtatwkn kot Avuvapikn Aéopevon otn Java (Static and dynamic binding)

* NoAupopdropog (Polymorphism)

* Adnpnpéveg kKAaoelg (Abstract Classes)
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Atrokpuyn MNediwv (Hiding Fields) (1/2)

2TNV UTTOKAAON éva tredio pe To id1o Ovopa 1rediou TNG UTTEPKAGONG ‘kpuBer’ To TTEdIO
TNG UTTEPKAAONG aKOPN Kal av gival dIaPopETIKOU TUTTOU. 2TNV UTTOKAAQON, YIa VO €XOUUE
TTPOoBacn oTo TTEdi0 TNG UTTEPKAAONG XPNOIMOTIOIOUME T SUper.

H ammékpuywn mediwv KAvel DUOKOAN TV avayvwaoluoTnTa ToUu KWOIKA, YIa auTo
TIPETTEI VA TNV ATTOPEUYOUE.

To 1redio oTnNV UTTOKAGON ME TO idI0 Ovoua TNG UTTOKAAONG gival €va véo Tredio, 10
wedio TNG UTTEPKAAONG Eival KPUMMEVO Kal OEV UTTOPOUNE va To utTEpBouE. Agv
UTTAPXEl UTTEPRaon TTediwyv, OTTWG YiveTal ME TIG HEOOOOUG.

MpdoBaon oe kpuuuéva 1Tedia EXOUUE UE:
(a) xpnon avagopdg urrepkAaonc (0e¢ 1o mapadeiyua)
(B) xpnon casting: System.out.printin(((Super)cl).s); (de¢ aoro mapadeiyuaq)
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Atrokpuwn MNediwv (Hiding Fields) (2/2)

Hop&de Lypa

class SuperClass
{ String £ = "Yperklasi";}

BN CAWINDOWS\systern32\crmd.exe

class SubClass extends SuperClass

{String f = "Ypoklasi"; } 'I:" , key to continue . . .

public class YpervasiPediou {
public static void main(String[] args) {
SubClass pl = new SubClass()
System.out.println(pl.f);
SuperClass p2 = new SubClass(); //avapopd umepxAdonc

System.out.println(p2.f);
System.out.println(((SuperClass)pl) .f); //casting
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21aTikn Kal Auvapikny Aéopguon otn Java
(Static and dynamic binding) (1/4)

H 6éopevon (binding) avoaeépetal 6Tov GVGYETIGUO LETAED TG KAjonC tiog 1edodov

KOl TOV 0p1ood (Kwoika) ths uedooov.

Static 1 Early binding: H déopgvon yivetan katd T pPETAyAOTTION TOV TPOYPIUNATOS.

class Employee{

}

class Misthotos extends Employee{
public void getSalary () {
System.out.println (YO misthotos plironetai”);
}
public static void main( String args[]) {
Misthotos objl = new Misthotos(); //opioudc avrikeiuévou tng umokAdong
objl.getSalary(); //o compiler kKatd& TI HETAYADTTLON KAAei 1) p€Bodo
} //ytati éxet EexaPapn Séouevon (static binding)

} // ...xapla vnépBaocn pebddou
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21aTikn Kal Auvapikny Aéopguon otn Java
(Static and dynamic binding) (2/4)

Dynamic 1 Late binding: H déoucuon yivetal Katd TN EKTEAECN TOU TTPOYPAMHATOG. TO
KABE avTIKEIUEVO £XEI TTANPOYOPIA yIa TNV KAGON TOU Kal TOV OPICHO (KWOIKA) TWV
MEBOOWYV Tou. O compiler dev yvwpilel TN KAGON/dE0EUON KATA TNV METAYAWTTION,
TTapAadelypa n utrépPaon Twv PEBOdWY aTNV KANPOVOUIKOTNTA (OEC OTOV TTOAULIOPQICLO).

class Employee ,
b1 P .z {tS 1 01 Amotélecuo.
ublic voi etSalar ; : :

P I Y | | O misthotos plironetai
System.out.println (YO Employee plironetai”); }

class Misthotos extends Employee{ MoAvpopropdg g Yroxkiaong
public void getSalary () { Upcasting kau Late binding

System.out.println (YO misthotos plironetai”);

}

public static void main( String args|[]) {
Employee objl = new Misthotos () ;//avapopd vmeprkAdong ce aviikeiluévou 1ng
//unoxAaong| Method Overriding (otnv vrokidon)
objl.getSalary ()Y //®ata tn petayAdottion dev yvwpileL noita pébodo va KoAfoel,

}} //yiati dev éxet Eexdabapn Séoueuvorn (teAeotii¢c new) (dynamic binding)
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ZraTtik kai Auvapikiy Aéopguon otn Java
(Static and dynamic binding) (3/4)

Dynamic 1} Late binding: 'Eva aAlo mapdderyuo apopd thv nébodo toString() otnv
KANPOVOLIKY] 1Epapyio:

Employee Employee e;
name e = new Oromisthios() ;

s System.out.println (e) ;
getN_ame() e = new Misthotos() ;
‘?Oeégl"i';g?)l)ateo System.out.println (e) ;

Dynamic 1 Late binding:

O K®OKAC OV EKTEAEITAL Y10, TNV
Oromisthios Misthotos toString() egaptdron amd v KAdon

TOL QVTIKELUEVOL TNV OPOL TNG KANOTNG
hours annualSalary (Oromisthios # Misthotos) kot 61 v
wageRate - - mpo. g Mrwong (Employee).
getPay() getPay() Molvpopeiopd
toString() toString() HOPPIOROS

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 7



ZraTiki kal Auvapikiy Aéopguon otn Java
(Static and dynamic binding) (4/4)

2T1aTIKR VS Auvauikn Aéouguon

H 2rarikn déousuon cuupaivel KATA TOV XPOVO TNG METAYAWTTIONG, EVW N
Auvauikn Katd Tov XpOvo TNG EKTEAEONG.

2Tn Java:

H déopeuon Twyv private, static kai final yeBodwv yiveTal KATd TNV JETAYAWTTION.

H déopeuon Twv utrepPatikwy pedddwyv (overridden methods) yivetal Kata Tnv
EKTEAEON TOU TTPOYPAMMATOC.

H déopeuon Twv UTTEPPOPTWHEVWYV NEBODdWYV (overloaded methods) yiveTal Kata
TNV METAYAWTTION.

21N Java epappoletal o pnxaviouog Tou Dynamic binding yia OAeg Ti¢ peBddoug (o€
avriBeon ue AAAeC YAWOOEQ)

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 8



NMoAuvpop@iopdg (Polymorphism)

XpnoIhoTTOI0UHNE MOAUHOP@ICHO UTTOKAAONG VIO VO EKTEAECOUME
O10POPETIKEG HOPPES TNG idIaG MEBOOOU.

MoAupop@IouO £XOUUE:

Ot1av 0 atmoaToA£ag evOC unvupaTog dev xpelaletal va yvwpilel Tnv KAGon
TOU TTAPOAATITN (OTIYUIOTUTTOU).

- Otav pia Aeitoupyia ptropei va uAoTToinBei pe To id10 dOvoua aAAG pe
OIAPOPETIKO TTEPIEXOUEVO O€ DIAPOPETIKEC KAATEIC (TPOTTO AgiToupyiag).

2TOV TTOAUHMOPQIOUO MIa JETABANTA TNS UTTEPKAAONG ava@éperal o€ Eva
AVTIKEIMEVO TNC UTTOKAAONC. 'ETOI TTapEXETAI N duvaToTNTA O€ HIA
METABANTA ava@opAC AVTIKEIMEVOU VA AAAACEI CUPTTEPIPOPA (EKTEAE]
OIAPOPETIKEC UEBOOOUC) avAAoya UE TO AVTIKEIMEVO OTO OTTOIO AVAPEPETAI
TNV KABe popAa.
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NMoAupop@iopog (Polymorphism)

O TOAUMOPPICHOG avapEPETal oTN duvaTAOTNTA VA XEIPICOUAOTE
QVTIKEIMEVA TTOU AVAKOUV OTnV idla 1Epapyia KAAoEwWV, oav va Nrav
QVTIKEIJEVA TNG UTTEPKAGONG. ['a TNV £TTITEUEN TTOAUUOPPIKAG
OUMTTEPIPOPAC ATTAITEITAI Hia 1EpAPXIA KAAOEWV KAl UTTEPKAAUTTITOMEVEG
MEOODOLI.

Oa doupue TTapadeiyuara:

[ToAupop@IouoU utToKAAoNG (UTTEPpRacn HEBOOWV)

Run Time 1ToAupop@IcuoU

[ToAupop@ICHOU YTTOKATACOTAONG

2TATIKOU TTOAUMOP@IOHUOU VS. AUVAUIKOU TTOAUMOPPICHOU

vV V. V V¥V

Aec 1a TTapadeiypara (rmponyouueves diapaveies (6), (7)) OTTou £XOUlE
avaQopa UTTEPKAAONC OE AVTIKEIIEVO UTTOKAAonG.
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Tumiko lNMapddeiypa MNoAupop@iouol

class Animal class Dog extends Animal

{

{

void sound() {System.out.printin("Animal Sound");}  void sound() {// Overriding

} System.out.printin("Dog Sound: wooof");} }
class Cat extends Animal class t.EStPOI.V { ] ] ]
{ public static void main(String[] args) {
void sound() {// Overriding An'lmall anlmjl : new Animal();
System.out.printin("Cat Sound: miaou"); } animal.sound();
} Cat cat = new Cat();
cat.sound();
Dog dog = new Dog();
BN C\WINDOWS\syst., — O e dog.sound();
Animal Sound System.out.printin();
Cat Sound: miaou System.out.printIn("Poly-1: Animal ¢ = new Cat();");
og Sound: wooof ) " "
) System.out.printIn( N — );
'oly-1: Animal c ) Animal ¢ = new Cat(); //6tt n kAdon kot 6xt n avapopd
Cat Sound: miaou c.sound(); //n cat sound()

System.out.printin();
System.out.printIn("Poly-2: Animal c = new Dog();");
og Sound: wooof . System_out_print|n(" S — ");
O Continue . . . o
Animal d = new Dog(); /6t n kAdon kat dxt n avapopd
d.sound(); //dog sound|)
}}

'oly-2: Animal c
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NMoAupop@iondg TnG YrokAaong - Upcasting — Downcasting
Kai Late binding (1/3)

-

Animal

Reptile

Cat

\_

Upcasting\

v

downcastiny

/Cat ¢ = new Cat();

Mammal m =c;

// upcasting

System.out.printin(c); //Cat@a90653

\System.out.println(m); //Cat@a90653

NTo avtikeipevo Cat dev aAAage peta to

y, (2) Mammal m=(Mammal)new Cat(); Elvai

[NavayiwTng 2peT00C,

AVTIKEINEVOOTPEPNG MNPOYPAUHATIONOG

Casting: H avaBeon tou avtikeEVOU EVOC TUTIOU
o€ avadopd aAAou TUTOU.
Eritpémnovtal castings Povo PETAEY AVTLKELUEVWY
O€ JLa LEpap)lot KAnpOVOULKOTNTAG.
Upcasting: H avaBeon evog avTKeLUEVOU TNG
UTtokKAAoNG o€ avadopa TNG UTIEPKAAONCG.
Aev xpelaletal KATOLO TTPOOSLOPLOTIKO, YLATL N
uTtokAQoN gival pa e€sbikeuon tnG UTIEPKAAONC.
1.X. Animal ¢ = new Cat(); //late binding
Aev aA\alel to avtikeipevo Cat aAAa to Xelpileoat
oav orotodnmote AAAo avtikeipevo tng Animal.
KpUBeLc Tic dlotnteg tng Cat, HEXPL VO TO KAVELC
¢ava downcast o€ Cat.

upcasting, aAAQ petovopdotike oe Mammal.
Ouwce dev yivetal cast og Dog.
Ot oplopot (1) Mammal m=new Cat(); kat

Loodbuvapot. O (2) dev amatteitol.



NMoAupop@iondg TnG YrokAaong - Upcasting — Downcasting
Kal Late binding (2/3)

* To downcasting (armo tnv untepkAaon otnv unokAaon) Sev yivetal avtopata, aAAd pnta
TIPOYPOLUUOTLOTIKA (TOV TUTTO UECH OE QYKUAECG).

Cat c1 = new Cat();
Animal a = cl; //autouato upcasting oe Animal
Catc2=(Cat)a; //downcasting o€ avtikeiuevo tumou Cat

* [lpw amno kamnoto downcasting pmopouU e va EAEYEOULE TOV TUTIO TOU QLVTLIKELMEVOU LE TNV
instanceof. ..

/Cat cl = new Cat(); \
Animal a =cl; //upcasting oe Animal
// EAgyxoc av to Animal ivat éva avtikeiuevo Cat
if(a instanceof Cat)
{
System.out.printIn(“Einai antikeimeno Cat”);
Cat c2 = (Cat)a; //aopadéc downcasting

\U J
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NMoAupop@iondg TnG YrokAaong - Upcasting — Downcasting
Kai Late binding (3/3)

Upcasting péow tng kKAnong pebadou
public static void walk(Animal a) {
System.out.printin(“Animal walk "+a);

}

Cat c = new Cat();

Dog d = new Dog();

walk(c); // autouato upcast oe Animal
walk(d); //autduarto upcast oe Animal

Downcasting péow tnc kKAnong pebodou
class Animal { }
class Dog extends Animal {
static void method(Animal a) {
Dog d=(Dog)a; //downcasting
System.out.printIn("ok to downcasting egine");}

public static void main (String [] args) {
Animal a=new Dog();
Dog.method(a); }}

BN CAWINDOWS\system3dic... — O x

ok to downcasting egine
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Mapadeiypa Upcasting — Downcasting

class A {
public A() {
System.out.printIn("Domitis A");}
public String toString(){return "toString() klasis A";

1}

class B extends A {
public B() {
super();
System.out.printIn("Domitis B");}
@Override
public String toString() {
return "Ypervasi-toString() klasis B";}}

class C extends B {
public C() {
super();
System.out.printIn("Domitis C");}
@Override
public String toString() {
return "Ypervasi-toString() klasis C";}}

MavayiwTng ZPpeToO0G,

public class TestCasting {
public static void main(String[] args) {
A al = new C(); // ok, upcast
System.out.printin(al); //ekteleitai toString() tis C-klasis
Bbl-= (B)a1; // ok, downcast

System.out.printin(b1); //-->>--metonomasia tou
// antikeimenou se B1

Ccl= (C)bl; // ok, downcast

System.out.printin(cl); //-->>--metonomasia tou
// antikeimenou se C1

A a2 = new B(); // ok, upcast
System.out.printin(a2); //ekteleitai toString() tis B-klasis
Bb2-= (B)aZ; // ok, downcast

System.out.printin(b2); //-->>--metonomasia tou
//antikeimenou se b2

Bl CAWINDOWS\syste..  — | Py

lasis B

to continue . . .
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MNapdadeiypa 2° - RunTime Polymorphism

class Human({

public void eat() {System.out.println (" O anthropos troei pizza");}

public void drink() {System.out.println (" O anthropos pinei byra");}}
class Boyl extends Human({

public void eat() {System.out.println (" To agori troei pizza™);}

public void drink () {System.out.println (" To agori pinei byra");}

public void A method() {
Boyl b = new Boyl ()
Human h=new Boyl () ;

System.out.println("To antikeimeno (boy) b.eat():");
b.eat();
System.out.println("O Human (super) .drink():");

super.drink() ;

System.out.println("To antikeimeno (Human) h.eat():");

h.eat(); //unéppaocn-overriding, Runtime polymorphism
}
public static void main( String args([]) {
Boyl obj = new Boyl();
obj.A method(); }}
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MNapadeiypa 3° - RunTime Polymorphism — Virtual methods (1/3)

[ToAvupope Loudc ue uvnépfoacn upebddwv. Aseg Tnv KANON Kol xpnon tng pedbddou
AddressCheck (). Autéc ol pébodol Aéyovial kol Virtual Methods.

class Employee {

private String name;

private String address;

private int AFM;

public Employee (String name, String address, int afm) {
System.out.println ("Domitis employee");
this.name = name;
this.address = address;
this.AFM = afm;}

public void AddressCheck () {
System.out.println ("H Dieythinsi tou employee " + this.name + " einai:
" + this.address); }
public String toString() {return name + " " + address + " " + AFM;}
public String getName () {return name; }

public String getAddress () {return address; }

public void setAddress (String a) {address = a;}
public int getAFM() {return AFM;} }
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MNapadeiypa 3° - RunTime Polymorphism — Virtual methods (2/3)

class Misthotos extends Employee ({
private double Misthos;
public Misthotos (String n, String a, int afm, double m) {
super (n, a, afm);
setMisthos (m) ; }

public void AddressCheck () {
System.out.println ("Elegxos dieythinsis misthotou");
System.out.println ("H dieythinsi tou misthotou " + getName ()

+ " me etisio mistho= " 4+ Misthos);}

public double getMisthos () {

return Misthos; }

public void setMisthos (double m) ({
if(m >= 0.0) {
Misthos = m; }}

public double MisthosAnaMina() ({
return Misthos/12;}

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog
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MNapadeiypa 3° - RunTime Polymorphism

— Virtual methods (3/3)

class VirtualMethodsDemo {
public static void main(String [] args) {
Misthotos s =

Employee e =

new Misthotos ("Nikos Nikas",
new Misthotos ("Paulos Pauloy",
System.out.println ("\nKlisi tis AddressCheck ()
s .AddressCheck () ;

"Tsimiski 32",

"Mitropoleos 24",

12000.00) ;
7, 20000.00);

me anafora ston misthoto");

4,

System.out.println ("O miniaios misthos toy misthotou "+ s.getName () +"

einai= "+s.MisthosAnaMinal()) ;
System.out.println ("\nKlisi tis AddressCheck ()
e .AddressCheck () ;

System.out.println(); } }

BN CAWINDOWS system32iomd. exe — O X

Domitis employee
Domitis employee

Klisi tis AddressCheck() me amafora ston misthoto --
Ele dieythin m
insi towu misthotou Nikos Nikas me &tisio mistho= 1286¢

) miniaios misthos toy misthotou Nikos Nikas einai=-1868.¢

Klisi tis AddressCheck() me anafora ston employee--

Press any key to comtinue . . .

me anafora ston employee");

Virtual Method
invocation

(Kara TNV HETAYAWTTION KaAeiTal n )
AddressCheck() Tnc Employee, evw
kaTa Tnv ekteAeon n JVM kahei Tnv

\AddressCheck( ’) Tou MioBwToU.

MaTi dUo idla pnvuuara ;

MavayiwTng ZPpeToO0G,

AVTIKEINEVOOTPEPNG MpoypaupaTIoNOG
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NMoAuvpop@iopdg Yrokaraotaong (Substitutability)

Eidape Tnv apxn TnG utrokatdoTaong Tng Liskov (éva avrikeiuevo tn¢ utmtokKAGong
UTTOPEI va KAVEI OTI Kal TO AVTIKEIUEVO TS UTTEPKAQONS — apa UTTOPOULE va UTTOKATA-
OTI)OOUE TO AVTIKEIUEVO TNG UTTEPKAAONC HE Eva TG utTToKAAon<). Av Uia avagopd
TNG UTTEPKAACNG QVAQPEPETAI OE AVTIKEIPEVO TNG UTTOKAAONG, TOTE EKTEAOUVTAI Ol

MOVO o1 uéBodoI TS UTTEPKAAOTG.

class Circle {
private double radius;
public Circle(){};
public Circle (double radius) {this.radius = radius;}
public double getRadius() {return this.radius;}
public double getArea () {return radius * radius * Math.PI;}
public String toString() {

return "Circle[radius=" + radius + "]"; } }
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NMoAuvpop@iopdg Yrokaraotaong (Substitutability)

class Cylinder extends Circle {

private double height;
public Cylinder () {
super () ;
height = 1.0; }
public Cylinder (double height) {
super () ;
this.height = height;}
public Cylinder (double radius, double height) {
super (radius) ;
this.height = height;}
public double getHeight () {return height;}
public double getVolume () {return getArea()*height;}
public String toString() {

return "Cylinder[height=" + height + "," + super.toString() + "1";
}
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NMoAupop@ionéc Yrrokaraotaong (Substitutability)

class TestCylinder ({

public static void main (String[] args) {

Circle cl = new Cylinder(1.1, 2.2);

System.out.println(cl.toString())

// Ypokatastasi antikeimenou tis yperklasis me antikeimeno tis ypoklasis

// overridden
System.out.println("Cylinder area = "+cl.getAreal());

// overridden

Press any key to continue

MoAupop@ioud Ba doupe Kal 0TI APnPNMEVEG KAAOEIS Kal OTIC AlETTa@EG/Al0OUVOEDEIG

MavayiwTng ZPpeToO0G,
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21aTIKOG MNMoAupop@iopnog Vs Auvauikog MoAupop@Iopog (1/4)

21aTIKOG MoAupop@ioudg: Yrep@optwon Me0o6dwv (Method overloading)

Auvapuikog MNMoAuvpopwiouog: YrépBaon MeBodwyv (Method Overriding)

class Employee

{
public String FirstName;

public String LastName;
public String GetFullName ()
{return FirstName + " " + LastName; } }

class Monimos extends Employee

{

//Overriding method
public String GetFullName ()
{return "Monimos: " + FirstName + " " + LastName; }}
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21aTIKOG MoAupop@Iondg Vs Auvapikog MNMoAupop@Iionog (2/4)

class Oromisthios extends Employee
{
//overriding method
public String GetFullName ()
{return "Oromisthios: " + FirstName + " " + LastName; }}

class PolyStaticVsDynamic ({
public static void main (String[] args) {
String newlLine = System.getProperty("line.separator");
System.out.println ("Method Overloading : Static Polymorphism in Java");
System.out.println("------ -------- - - - - - - """\ " -\ "\ " —"\—"\—"—~\—"\—(—~\—"\—“(—“~\—"(—(—(—(—(—(————— "),
System.out.println ("Methodos Add() - me 2 parametrous(2,4) " +
Add(2,4) + newLine);
System.out.println ("Methodos Add() - me 3 parametrous(3,5,7) " +
Add(3,5,7) + newLine);
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21aTIKOG MoAupop@Iondg Vs Auvapuikog MoAupop@iouog (3/4)

System.out.println ("Method Overriding : Dynamic Polymorphism in Java");

System.out.println("------------—————————————————————— - ")

Employee e = new Employee() ;

e.FirstName = "Nikos";

e.LastName = "Nikas";

System.out.println ("Antikeimeno typou Employee: " + e.GetFullName () +
newlLine) ;

//anafora ston oromisthio

e = GetEmployee(2);

e.FirstName = "Paulos";
e.LastName = "Paulou";
System.out.println ("Antikeimeno typou Oromisthiou: " + e.GetFullName () +

newlLine) ;

//point e to PermanentEmployee
e = GetEmployee(3);

e.FirstName = "Kostas";
e.LastName = "Konstantinou";
System.out.println ("Antikeimeno typou Monimou: " + e.GetFullName () +

newLine); }
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21aTIKOG MNMoAupop@IoNOS VS Auvapikog NMoAupop@IoHNOCS (4/4)

//Factory pattern: Epistrefei ton ypal. analoga me ton typo pou sStelnoume
private static Employee GetEmployee (int type)

{

switch (type)

BN CWINDOWS\system32iemd.exe - O s

{ Method Overloading : Static Polymorphism in Java
case 1: return new Employee(); Methodos Add() me 2 parametrous|
case 2: return new Oromisthios () ; Methodos Add() - me 3 parametrous(3,5,7) 15
case 3: return new Monimos () ; Method Overriding : Dynamic Polymorphism in Java
} Antikeimeno typou Employee: Nikos Nikas
return new Employee () : } Antikeimeno typou Oromisthiou: Oromisthios: Paulos Paulou

Antikeimeno typou Monimou: Monimos: Kostas Konstantinou

//methods overloadding Press any key to continue . . .
private static int Add(int x, int y)

{return x + vy;}
private static int Add(int x, int y, int z)

{return x + vy + z;}
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Aoknon -1 (lNoAuuop@iouocg)

Na yivel To TTpOypappa TTou XEIpiCeTal TRV TTWANCN KAl EVOIKIAoN KATOIKIWY. To TTpOYpaPa

Ba opiel TNV KAAon Katoikia, pe private yéAn: (1) Kwdikog, int (1=mwAnon, 2=evoikiaon),

(2) MAnGo¢ Awpuariwy, int, (3) Terpaywvika pyérpa, double, (4) Aieubuvon, String,

Kal TIG ueBddouc: (1) TyposSynalagis(), TTou Ba €MOTPEPEI JE PVUMA, TOV TUTTO TNG

ouvaAayng, dnA. “Polisi”, "Enoikio”, avaAoya pe Tov KwdIKO, (2) Poso(), TTou Ba utroAoyilel To
TEAIKO TTO00 cuvaAAaynig, AauBavovTag uttoyiv Ta TTAPAKATW: Av gival yia EVOIKIO, TOTE N TIUA
TTpooaugAveTal €1Ti SUO (TTPOKATAPBOAN EVOC £VOIKIOU) OUV (+) JICO EVOIKIO (MICH TIMR) EVOIKIOU)
oav TTpopnBela. Av gival TwAnon 101€ N riuR mwAnong smpBapuvertal e 1200 Eupw (TTpopnbeia).
O1 kAdoeig “Diamerisma’”, “ExohikiKatoikia” kal “Mesonette” KANpovououVv/eCEIBIKEUOUV TNV
KAGon “Katoikia” kal d108€Touv ETTITTAEOV TA TTAPOKATW XOPOKTNPIOTIKA:

Diamerisma: TimiD (double), ExohikiKatoikia: TimiEx (double), Mesonette: TimiM (double) kai
uAoTToloUV e uttépPBaon TIC pEBGdouc: TyposSynalagis() kal Poso(), 210 Kupiwg TTpoypapua
onuioupyeioTe Eva trivaka N - katoikiwy. To N eicdyetal attod 10 MNMANKTPOoAdYI0. 2€ KGBe BEon Tou
TTivaka JTTOpPEl va avaTiBeTal avTikeiyevo TUTTou “Diamerisma” (60%-oTov TtTivaka), “ExohikiKatoikia”
(20%-oTovV TTivaka), ) TutTou “Mesonette” (20%-oTov TTivaka). To TTpdypaupa epgavidel Ta
XOPAKTNPIOTIKA KABE KATOIKIAG, KOBWG Kal Ta ATTOTEAEOUATA TWV HEBOOWYV Kal TyposSynalagis()

Kal Poso(). OpioTe dountég kal ueBodoug getter(), étrou xpeidleote. OAa Ta XAPAKTNPIOTIKA va gival

private. YtrepBeite Tnv péBodo toString() Tng Object.
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Apnpnuévn KAdon (abstract class) (1/9)

A@npnuévol Tutrol Aedopévwy (Abstract Data Types — ADT):
Aonpnuévec KAAoeic Kol AIETTa@EC/AIaoUVOETEIC

A@npnuévn KAaon (abstract class) €ival gia KAGOnN TTOU avTITTOOCWITEUEI I EUPEIT
Karnyopia rTummwyv Kal opileTal VO yIa VO KAnpovounOcsi (s1Tektabei) amo BuyarpikéS
urmrokAaoeig (11.x. liquid, people, mammal, employee, kATT.)

2uvraé&n (n osoucuuevn Aeén abstract):
(1) kAdon. <visibility> abstract class <name> { }
(2) uebodoc:  <visibility> abstract <type> <name> ([parameters]);

Kavoveg kal ZuvOnkeg:

» Agv JTTOPOUNE va dNUIOUPYAOCOUE AVTIKEIMEVA MIOG a@nEnNMEVNG KAAONG (TeAeoThE new),
OAAG UTTOPOUME VO OPiCOUNE DOUNTEC (KAl va EXOUNE TTPOOLBACN ATTO TOUC OOUNTES
TWV UTTOKAQOEWV).

> Mia apnpnuévn nEBODOG OEV UTTOPEI VA UTTAPXEI OE MIA Un agnenuévn KAGon. Av pia
UTTOKAQGON OEV UAOTTOIET OAEC TIC aPnPNUEVES NEBODOUG, TOTE TTPETTEI Va ONAWOEI abstract.
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Aopnpnuévn KAaon (abstract class) (2/9)

> H apnpnuévn kKAaon opilel attAwe éva "oupBoAaro” 1o otroio Ba TTPETTEl va
OKOAOUBOUV 01 UTTOKAQCEIC TNG OO0V APOopA TIGC UTTOYPAPEC TWV NEBOOWYV
TOUG.

> O apnpnuéves Hé€BoOOI TNC gival ATTAWG £vAC OpPICUOC THE UTTOYPAPAS
TOUC KOl EVATTOKEITOI OTIC UTTOKAQOEIC vd TIC OPICOUV Kal UAOTTOINOOUV
(ouuBoAaio).

> AnAadn, n apnpnuevn HEBOdOC dev £xEl cwla Kal TEAEIWVEl PE TO ()

> OI apnpnueveg peBodor npenel va sival public (17 protected), oy
private.

> O opoc abstract dev unopesi va xpnoiuoroinBsi o€ OTATIKEG HEOOOOUC N
douNTEC.
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Aopnpnuévn KAaon (abstract class) (3/9)

> Mia apnpnuévn KAGon JNTTOPET va EXEI KAl N apnpnuéVveS HEBOOOUC Ol
OTTOiEC UAOTTOIOUVTOI OTNV idI1a TNV KAAON (av Kai UTTOpoUuE va TIC
utTepPPOUNE aTIC UTTOKAQOEIC). Av Dev TTEPIEXEI KaMia abstract pEBodo
AEITOUPYEI yev oav UTTEPKAAON, WOTOOO OEV UTTOPOUUE VA OPIOOUNE
QVTIKEIMEVA TNG (TEAETTNC NEW).

> Mia uttokAaon ptropei va dnAwBei abstract, akoun kai av N uTTEPKAGCN
gival un abstract.

» Mia abstract kKAdon pytropei va xpnoiyotroinfei oav TUTTog OEOOHEVWV TT.X.
Array - QvTIKEINEVWY, TOTE UTTOPOUME VA XPNOIMOTIOINOOUUE TOV TEAEOTN
new. m.x. People[ ] objs = new People[5];

MeTa yeNI(OUME TOV TTIVOKA E AVAPOPES AVTIKEINEVWYV, UTTOKAQOEWV:
1.X. People [0]= new Student(); (roAuuop@ikn cuutTEPIPOPA)
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Apnpnuévn KAaon (abstract class) (4/9)

Mapadsiypa 1°:

Anuioupyoupe dUo Shape — avTiKeigeva: €va KUKAO Kal £va 0pBoywvIo TTou UAOTTOIOUV TIG
duo abstract yeBodoug getArea() kal getPerimeter().

abstract class Shape { @Override /** Return area */
private String color; public double getArea()
private boolean filled; {return radius * radius * Math.PI;}
public double getDiameter()

[** Abstract method getArea */ {return 2 * radius;}

public abstract double getArea(); @Override /** Return perimeter */
_ public double getPerimeter()

** *

[** Abstract method getPerimeter */ {return 2 * radius * Math.PI:}

public abstract double getPerimeter(); }

public void printCircle() {
System.out.printin("The radius is
+ radius);} }

class Circle extends Shape {
private double radius;
public Circle(double r) {this.radius =r;}
public void setRadius(double r) {this.radius =r;}
public double getRadius() {return radius;}
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T I ———————————

Aopnpnuévn KAaon (abstract class) (s/9)

class Rectangle extends Shape {
private double width;
private double height;
public Rectangle(double width, double
height) {
this.width = width;
this.height = height;}
public double getWidth()
{return width;}
public void setWidth(double width)
{this.width = width;}
public double getHeight()
{return height;}
public void setHeight(double height)
{this.height = height;}
@Override /** Return area */
public double getArea()
{return width * height;}
@0Override /** Return perimeter */
public double getPerimeter()
{return 2 * (width + height);}}

class TestShape {

public static void main(String[] args) {
Shape Objectl = new Circle(8);
Shape Object2 = new Rectangle(2, 4);
// Display circle
displayObject(Objectl);
// Display rectangle
displayObject(Object2); }

public static void displayObject(
Shape object) {
System.out.printIn("The area is " +
object.getAreal());
System.out.printin("The perimeter is «
+ object.getPerimeter()); } }

BEX CAWINDOWS\system32i., — | X

Press any

is 5@.

is 12.8

Key To continue . . .
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Aopnpnupévn KAaon (abstract class) (6/9)

Mapadsiypa 2° pe apnpenmpévn KAaon tnv Employee 1Tou trepi€xel duo abstract pyeBodouc
TIc getEmpType() kai calcSalary(), Trou 8a uhotroinBouv OTIG KAACEIG ATTOYOVOUG.

abstract class Employee { class Administrator extends Employee {
protected String name; Administrator(String s, int b, int h, int p)
protected int bonus; //bonus {super(s,b,h,p);}
protected int hours; //hours public String getEmpType()
protected int payType; //O=salary, 1=byhour {return "Dioikitikos Ypalilos";}
Employee(String s, int b, int h, int p) pl;r?tllscz\ééld calcSalary() {

{name=s; bonus=Db; hours=h; payType=p;} if (payType==0) s=1200+bonus;

public String getName() {return name;} /Ivasikos=1200 + bonus

public String getPayType() { else s=(hours*12); //12 Euro per hour
String pType; System.out.printin(" Misthos
if (payType==0) pType="Misthos"; Dioikitikou=" + s); }}

else Type="Oromisthios";
return pType; }

abstract String getEmpType();
abstract void calcSalary();

}
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Aopnpnuévn KAaon (abstract class) (7/9)

class Technical extends Employee {
public Technical(String s, int b, int h, int p)
{super(s,b,h,p);}

public String getEmpType()
{return "Tehnikos Ypalilos";}
public void calcSalary() {
int s=0;
if (payType==0) s=800+bonus;
/Ivasikos=800 + bonus
else s=(hours*10); /10 Euro per hour
System.out.printin(" Misthos Tehnikou = "+s);

}
}

class Company {
Employee emp[]= new Employee[4];
public void setEmployee(Employee e,int a)
{empl[a]=e;}
public void printAll() {
for (int i=0;i<4;i++) {
System.out.printin();
System.out.printin(*Onoma ="+
empli].getName());
System.out.printin("Typos Ypalilou ="+
empli].getEmpType());
1

class TestEmployeeAbstract {

System.out.printin("Typos Pliromis = "+

emp[i].getPayType()); O1 Apnpnuéveg KAdoeig
empli].calcSalary(); } } } wOoUV og avayKAOTIKN
dnuioupyia UTTOKAdCEWV
Kal MoAvpop@iopué

public static void main(String[] args) {
int a;
Employee el=new Technical("Nikas",1000,10,0);
Employee e2=new Administrator("Vasileiou",1000,20,0);
Employee e3=new Technical("Paylidis",10,10,1);
Employee e4=new Administrator("Apostolatos”,10,10,1);
Company c=new Company();
c.setEmployee(el,0); | g cawinpowsisystemiziem...  — O %
c.setEmployee(e2,1);
c.setEmployee(e3,2);
c.setEmployee(e4,3); |Hidimimtin
c.printAll(); } }

Onoma

[ A T I

ypos Pliromis
Misthos Dicikiti

¥palilou
iromis

Tehnikou

[

r
A
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Aopnpnuévn KAaon (abstract class) (8/9)

Mapadsiypa 3° pe apnpnuévn kKAdon tnv MousikaOrgana 1Tou TepI€xel pia abstract
uéBodo tnv play() kail pia uéEBodo 1Tou dev cival apnpnuévn Tnv BrandName() , TTou Ba
uAoTToIinBouv oTIG KAAOEIG aTTOYOVOUG.

abstract class MousikaOrgana { o ]
class KlassikiKithara extends Kithara {

int i; public void play(){
publfc abs:tract void play(); System.out.printIn("Paizei Klassiki Kithara")
public String BrandName() {
turn "Mousiko Organo ";}} }
re g ; public String BrandName() {
class Kithara extends MousikaOrgana { return "Marka: Ovation";}}

public void play() {

System.out.printin ("Paizei Kithara"); } class Krousta extends MousikaOrgana {
public String BrandName() { public void play(}

return "Kithara";}} System.out.printIn("Paizei Krousta"); }

public String BrandName(){

class HlektrikiKithara extends Kithara { | o
return "Marka: Ludwing";}}

public void play(){
System.out.printIn("Paizei Hlektriki Kithara"); }
public String BrandName() {
return "Marka: Gibson";}}

public class MusicOrgans{
static void tune(MousikaOrgana mo) {

mo.play() ;}
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Apnpnuévn KAaon (abstract class) (9/9)

=

public static void main(String[] args) {
MousikaOrgana[] o = new MousikaOrgana[4];
inti=0;
o[i++] = new Kithara();
o[i++] = new HlektrikiKithara();
o[i++] = new KlassikiKithara();
o[i++] = new Krousta() ;
for(i = 0; i < o.length; i++) {

tune(ol[i]);
System.out.printin( o[i].BrandName() );
} BN CAWINDOWS\syster32em... —
} Paizei Kithara
} Kithara

Paizei Hlektriki Kithara
Marka: Gibson

Paizei Klassiki Kithara
Marka: Ovation

Paizel Krousta
Marka: Ludwing

Press any key to continue .

—
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AAuTec AokNnoelg — 1 Kal 2 (MapaAdayéc Tou 10V — [Mapadeiyuarog)

Na ypadel mpoypappa mou dnuioupyet tnv adpnpnpévn kKAdon Shape, n omoia Ba
TEPLEXEL T private PEAN - onueia X kat Y (tumou double), éva mAnpn dopntn, avtiotowXeg
nebodouc gettter(), tnv apnpnuévn nebBodo area() mouv Ba uAomonOel oTLIC UTTOKAACELC
Kol TNV avtiotowxn nEBodo toString(). Eniong to mpoypappa Oa dSnpovpyet dvo
uTtoKAAQoELC TIou Ba kKAnpovopouv (extends) tnv shape: ti¢ Rectangle kau Circle.

H Rectangle:

Ba neplexel ta private peAn height kot width, éva mAripn dountr, tTnv vAomoinon TG
area() (height*width) katL tnv avtiotowxn neBodo toString().

H Circle:
Ba mepLEXeL To private peAocg aktiva (radius), éva mAnpn dountn, TNV vAomoinon NG
area() (Math.PI* radius * radius) ko tnv avtiotoyn nEbodo toString().

2tnv kAdon AbstractShape (pe tnv main()), 6a dnuoupynBoulv dvo avrtikeipeva Twv

Tunwv Rectangle kat Circle og €va mivaka AVILKELMEVWYV Kol Ba eKTEAELTOL O UTTOAOYLOMOC

Kal N epdavion Twv amoteAeopatwy (area()) pe ta katdAAnAa pnvopata.

N.x. av Swooupe yia to obj-Rectangle tig tipég —onpeiwv BN CAWINDOWS\system32\cmd.exe

3 ka 7 kou Staotdosig 10,10 kat yia to obj-Circle tg tpéc- Sha 3.8, .8) e(18.8 * 19.8)
onueiwv 4, 5 kat radius=5, Oa MAPOUNE T amoTteAEGpHOTA: Sha -8, area=7 33): Circle(5.8)

Press any key to continue . . .
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AOKNON - 2

Opliote tnv adnpnpévn kKAdon “GeometricObject” n omola €xel ta xapaktnplotka: (1) color, String,
(2) filled,boolean, tnv uEBobo isFilled() mou eniotpédel true 1 false avaloya, kol T¢ adbnpNUEVEC
nebodouc getArea() kai getPerimiter().

O kAaoelc “Rectangle”, “Circle” kot “Cylinder” kAnpovopouv/eéeldikevouv tnv KAaon “GeometricObject”
Kol SLaBETOoUV EMUMTAEOV TA TIAPAKATW XAPAKTNPLOTLKA Kol peBodouc:

Rectangle : (1) width, int, (2) height, int, koL (a) getArea() (width*height) ko (B) getPerimeter()
(2*(width*height)).

Circle : (1) radius, double kat (a) getArea() (radius * radius * Math.Pl;) kat (B) getPerimeter()
(2*(radius*Math.Pl)).

Cylinder : (1) height, int, (2) radius, double kat (o) getArea() (2*getArea()*getPerimiter()* height) kat
(B) Volume() (getArea()*height).

210 Kupilwg npoypappa dnuovpyeiote eva mivaka N oxnudtwv. To N elodyetal anod to mTANKTPOAOYLO. €
kaBe B€on Tou mivaka pnopel va avatiBetal avtikeipevo tumou “Rectangle” (40%-otov mivaka), “Circle”

(30%-otov mivaka), 1 Tumou “Cylinder” (30%-otov mivaka).

To npoypappa epdavilel Ta XapaKTNPLOTIKA KABE oxApaToC, KaBwWE Kal Ta amoteAEopata TwV LeBOdwv
isFilled(), getArea() kat getPerimiter().
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