AIE®ONEZ [TANEIIIETHMIO THX EAAAAOZ
Tunpo Mny. [IAnpogopikng & HAiektpovik®dv Zvotnudtov

e
! \5 AVTIKEIHEVOOTPEWPIS Z0v@eon (Composition)
%\ MpoypaupaTiIocHog

> ZUvBeon €xoupe OTav KaTta Tn dnuioupyia piag véag
KAGoNG XPNOIMOMOIOUKE WG  XAPAKTNPIOTIKA  TIG

avagopEG OE avTIKEIPEVa GAAWV KAAOEWV.
B 3 > Kata Tn olveeson dnuioupyeital pia oxeon <«Exel-

n“"“Y'("”T_:l_S@_hAaul"arIS ¢éva» (has-a fj whole/part ouoyéTion).
acamicistit-ar »>'0Tav  €éva XapakTnpioTIKO  Miag  kAaong eival
X 3 avapopd oe avTikeipevo AAANG KAAong, TOTE Ta
i i avTiKeipeva auTtng Tng kKAAong eival  oUvBeTa
Z0vleon, KAnpovopikoTnra avTikeiyeva (composite objects).

Avadpopikig kAaoeig > AV &va QVTIKEIPEVO B MePIEXETAl OE £va aVTIKEIEVO

A TOTE TO avTikeipevo A eivalr unelBuvo yia Tn
dnuioupyia Kai KATaoTPOPI) TOU AVTIKEIKMEVOU B.

MNapadsiypa ZovOeong - 1 Napdadeiypa ZovOeong - 1

public class SprinklerSystem {

class WaterSource { private String valvel, valve2, valve3, valve4;
A i WaterSource source;
private String s; int i;
WaterSource () { TS
i void print() {
System.out.println ("WaterSource()"); System.out.println("valvel="+valvel) ;

System.out.println("valve2="+valve2) ;

s=new String("Constructed") ;
System.out.println("valve3="+valve3) ;

} System.out.println("valved="+valved) ;
public String toString() { Systam.cut.priatin(2=tl) /
System.out.println("£f="+f) ;

return s; System.out.println ("source="+source) ;

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

} SprinklerSystem x=new SprinklerSystem() ;
x.print() ;
A2 R }
a5 4§
ZuvOeon: Mapadseiypa - E§odog ZuvOeon: ApXIKOTIOIiNOoN AVAPOPWV
> 'E€000G

> Eivar  hoyikd va pnv  dnuioupyeital  €va
NpokaBopICHUEVO aVTIKEIEVO KABE avagopda yiati
£€tol Ba dnuioupyoloe “overhead”. H anddoon
apxIKQV TIHAOV OTIC AvaQOpPEG UMNOPE va Yivel:

> 2TO onueio opiopoU TWV  QVTIKEIMEVWY. AUTO
onuaiver 0TI Ba apyikonoloUvTal NAvra npwv TNV
KAfjon Tou SounTr.

> ZTov dOUNTN TNG KAAoNG.

> AKpIBwG mpiv TNV xprion Tou avrTikelpévou (lazy

Sprinkle

» Edv KO)\?C’O}JH«Q Hé9050' QVTIKEIPEVOU Tou OHOEOU n initialization). Mnopei va peiwoel To “overhead” o€
avagopd eival null TOTe dnuioupyeiTal e&aipean KATAOTACEIC OMOU TO AVTIKEIPEVO Sev XpeldleTal va
(€KTOG TNG EUPAVIONG). dnuioupyeital kGBe opd.
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ZuvOeon: ApXiKoToinon avag@opwyv
Mapadeiypa (1)

class Soap {
private String s;
Soap () {

System.out.println("Soap()") ;
s=new
String ("Constructed") ;
}
public String toString() {
return s;

}

!Ll_-* 5

ZuvOeon: ApXIKOTIoinon AVAPOPWV
Napadeiypa (3)

void print() {
//Delayed initialization:
if (s4==null)

s4=new String("Joy");

System.out.printin("s1="+s1);
System.out.printin("s2="+s2);
System.out.printin("s3="+s3);
System.out.printin("s4="+s4);
System.out.printin("i="+i);
System.out.printin("toy="+toy);
System.out.printIn("castille="+castille);

b

public static void main(String[] args) {
Bath b=new Bath();
b.print();
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MNapadeiypa ZovOeong: Name

class Name{ // Object represent names of people
private String first;
private String middle;
private String last;
Name(){} //default constructor
Name(String first, String last){
this.first = first; this.last = last;

}

Name(String first, String middle, String last){
this(first, last); this.middle = middle;

}

String first() { return first; }
String middle() { return middle; }
String last() { return last; }

Al
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ZuvOeon: ApXIKOTIOIiNON AVAPOPWV
MNapadsiypa (2)

public class Bath {
private String
//Initializing at point of definition:
sl=new String("Happy"),
s2="Happy", s3, s4;
Soap castille;
inti;
float toy;
Bath() {
System.out.printin("Inside Bath()");
s3=new String("Joy");
i=47;
toy=3.14f;
castille=new Soap();

ZuvOeon: ApXIKoTIoinon ava@opwyv
Mapadsiypua (4)

.14
Tle=Constructed

Mapadsiypa Z0vOeong: Name

void setFirst(String first) { this.first = first; }
void setMiddle(String middle) { this.middle =middle;
¥
void setlLast(String last) { this.last = last; }
public String toString() {
String s=new String();
if (first = null) s += first + " ";
if (middle !'= null) s += middle + " ";
if (last !=null) s +=last + " ";
return s.trim();
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MNapadeaiypa ZuovOeons: Name

class TestName{

//Test driver for Name class

public static void main(String[] args){
Name tr=new Name("Werner", "Heisenberg");
Name fc=new Name("Francis", "Harry Compton", "Crick");
System.out.printin(fc + "won the 1962 Nobel in Physiology.");
System.out.printIn("His first name was " + fc.first());
System.out.printin(tr + " won the 1932 Nobel in Physics.");
System.out.printIn("His middle name was " + tr.middle());

B

¥

MNapadeiypa ZuovOeong: Person

class Person{ //objects represent people
protected Name name;
protected char sex;  // ‘M’ or 'F’
protected String id;
Person() {3
Person(Name name, char sex){

this.name = name; . .
this.sex = sex; O umopovGapE Vo Exovpe

) dArovg doumtég (constructors);

Thati protected;
TI6te yperaletan;

Person(Name name, char sex , String id){
this.name = name;
this.sex = sex;
this.id = id;

}

e

e
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MNapadeaiypa ZovOeong: Person

class TestPerson{

// Test driver for the Person class:

public static void main(String[] args){
Name georgeName = new Name("Georgios", "Seferis");
Person george = new Person(georgeName, 'M");
System.out.printin("george: " + george);
george.name.setMiddle("Stelios");
System.out.println ("george: " + george);
Person marika = new Person(new Name ("Marika", "Kotopouli"), 'F');
System.out.printin("marika: " + marika);
marika.setId("A101010");
System.out.printin("marika: " + marika); }
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Mapadsaiypa Z0vOeong: Name @

» 'E€odoc;:

run:
Francis Harry Compton Crick won the 1962 Nobel in Physiology.
His first name was Francis

Werner Heisenberg won the 1932 Nobel in Physics.

His middle name was null

Mapadsiypa 20vOeong: Person

Name name(){ return name; }

char sex(){ return sex; }

String id(){ returnid; }

void setlId(String id){ this.id = id; }

public String toString(){
String s = new String(name + " (sex: " + sex);
if (id!=null)s +="; id: " + id;
s+=")";
returns;

b

b

I TToteg puébodot amovatdlovv; |

g

}

A

Mapadseiypa ZovOeong: Person @

» 'EE0d0G:

run:
george: Georgios Seferis (sex: M)

george: Georgios Stelios Seferis (sex: M)
marika: Marika Kotopouli (sex: F)

marika: Marika Kotopouli (sex: F; id: Al101010)
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Avadpopikég KAaoeig

> Avadpopikn pEéBOdOG  €ival  autry Mou  KaAei
Tov €auTtO TnG. Avadpopikr KAdon sivar autn
Mou OUVTIBETal  XPNOILOMOIWVTAG TOV — €AQUTO
™G, OnA. €xel TouAaxioTov €va pENOG TO
onoio €ival ava@opd O€ avTIKEIJEVO TNG KAAONG
Mou avrKel.

> O1 avadpopikég KAAoeIG napéxouv Wia 1oxupn
TEXVIKI] OnuIoupyiag OuVOEDEPEVWY  OOUMV Ol
oroieg pnopouv va avanapacTioouv
anoTeAeopaTika NOAUNAOKEG DOEG..

MNapadeiypa ZuvOeong: 2 MNapadseiypa ZuvOeong: 3
Person (Recursive) Person (Recursive)
Person(Name name, char sex) { public Name getName() { return name; }
) this.name = name; this.sex = sex; public void setName (Name name) { this.name = name; }
blic Person getMothe eturn mother;
Person(Name name, String id) { pu I r g A i}
this.name = name; this.id = id; public void setMother (Person m) { mother = m; }
3 public Person getFather() { return father; }
Person(char sex , String id) { public void setFather (Person f) { father = f; }
this.sex = sex; this.id = id; public char getSex() { return sex; }
b o public void setSex (char s) { sex = s; }
Petr;pn(Name name, char sex , String id) { public String getId() { return id; }
is.name = name; L L S
T — public void setId(String id) { this.id = id; }
this.id = id;
— } —
Mapadeiypa ZuvOeong: Mapadeiypa ZuvOeong: 5
Person (Recursive) Person (Recursive)
public String toString(){ class TestPersonRec {
String s = new String(name + " (" + sex + ")"); ]
if (id 1= null) s +="; id: " + id; // Test driver for the Person class:
s +="\n"; public static void main(String[] args){
if (mother != null ){
tab += twoBlanks; // adds two banks Person ww = new Person(new Name("William", "Windsor"), 'M');
s+=tab + "mot_her: " + mother; Person cw = new Person(new Name("Charles", "Windsor"), 'M');
tab = tab.substring(2); // removes two blanks .
! Person ds = new Person(new Name("Diana", "Spencer"), 'F');
if(father != null){ Person es = new Person(new Name("Edward", "Spencer"), 'M');
tab += twoBlanks; // adds two blanks . )
s += tab + "father: " + father; Person ew = new Person(new Name("Elizabeth", "Windsor"), 'F");
tab = tab.substring(2); // removes two blanks Person pm = new Person(new Name("Phillip", "Mountbatten"), 'M");
return's; Person eb = new Person(new Name("Elizabeth","Bowes-Lyon"), 'F');
) ¥ Person gw = new Person(new Name("George", "Windsor"), 'M');

¥
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MNapadseiypa ZovOeong: 1
Person (Recursive)
class Person{ //objects represent people

private Name name;

private Person mother;

private Person father;

private char sex; // 'M"or 'F’
private String id;

private static final String twoBlanks =" *;

private static String tab = "" ;

// Constructors

Person() {}

Person(Name name) { this.name = name; }
Person(char sex) { this.sex = sex; }
Person(String id) { this.id = id; }
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MNapdadaiypa ZovOeong:
Person (Recursive)

ww.setFather(cw);
ww.setMother(ds);
ds.setFather(es);
cw.setMother(ew);
cw.setFather(pm);
ew.setMother(eb);
ew.setFather(gw);
System.out.printin(ww);

6

b
b
Zuvduaopog Zuvleong &
KAnpovopikoTnrag
class Plate {
Plate(int i) { System.out.printin("Plate constructor: "+i); }
¥
class DinnerPlate extends Plate {
DinnerPlate(int i) {
super(i);
System.out.printin("DinnerPlate constructor: "+i);
b
b
class Utensil {
Utensil(int i) { System.out.printIn("Utensil constructor: "+i);
7
Zuvduaopog Zuvleong &
KAnpovopikoTnrag
class Knife extends Utensil {
Knife(int i) {
super(i);
System.out.printin("Knife constructor: "+i);
}
}
class Custom {
Custom(int i) {
System.out.printin("Custom constructor: "+i);
¥
¥

¥
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MNapadseiypa ZovOeong: 7
Person (Recursive)

> 'E€0d0CG:

run:
William Windsor (M)
mother: Diana Spencer (F)
father: Edward Spencer (M)
father: charles Windsor (M)
mother: Elizabeth Windsor (F)
mother: Elizabeth Bowes-Lyon (F)
father: George Windsor (M)
father: Phillip Mountbatten (M)

Zuvduaouog Zuvleong & 2
KAnpovouIkoTnTag
class Spoon extends Utensil {
Spoon(int i) {
super(i);
System.out.printin("Spoon constructor: "+i);
b
b
class Fork extends Utensil {
Fork(int i) {
super(i);
System.out.printin("Fork constructor: "+i);
b
P
Zuvduaouog Zuvleong &
KAnpovouIKoTnTag
public class PlaceSetting extends Custom {
Spoon sp; Fork frk;
Knife kn; DinnerPlate pl;
PlaceSetting(int i) {
super(i + 1);
sp = new Spoon(i + 2);
frk = new Fork(i + 3);
kn = new Knife(i + 4);
pl = new DinnerPlate(i + 5);
System.out.printin("PlaceSetting constructor: * + i);
}
public static void main(String[] args) {
PlaceSetting x = new PlaceSetting(9);
}
A }

g

}
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Zuvduaopog Z0vleong &
KAnpovouikoTnrag

> 'E§000G:

run:

Custom constructor: 10
Utensil constructor: 11
Spoon constructor: 11
Utensil constructor: 12
Fork constructor: 12
Utensil constructor: 13
Enife constructor: 13

Plate constructor: 14
DinnerPlate constructor: 14

PlaceSetting constructor:9

e
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Anoxkpuyn Ovouarog

class Bart extends Homer {
void doh(Milhouse m) {}
b
class Hide {
public static void main(String[] args) {

Bart b = new Bart(); 'E€0do0C:

b.doh(1); doh(float)
b.doh('x"); doh(char)
b.doh(1.0f); doh(float)

b.doh(new Milhouse());

A
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ZuvOeon pe public péAn

public class Car {
public Engine engine = new Engine();
public Wheel[] wheel = new Wheel[4];
public Door left = new Door(),
right = new Door(); // 2-door
public Car() {
for(inti = 0;i < 4; i++)
wheel[i] = new Wheel();
}
public static void main(String[] args) {
Car car = new Car();
car.left.window.rollup();
car.wheel[0].inflate(30);
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Anrokpuyn Ovoparog

class Homer {

}

char doh(char c) {
System.out.printin("doh(char)");
return 'd';

h

float doh(float f) {
System.out.printin("doh(float)");
return 1.0f;

class Milhouse {}

A’

A!

ZuvOeon pe public péAn

class Engine {
public void start() {}
public void rev() {}
public void stop() {}

}
class Wheel { public void inflate(int psi) {} }
class Window {
public void rollup() {3
public void rolldown() {3
}
class Door {
public Window window = new Window();
public void open() {}
public void close() {}
}

20vOeon pe public péAn: MNari;

Eneidr n oUvBeon evOG QUTOKIVATOU gival PEPOG TNG avaluang
Tou NPoPBAAKaTog (kar 01 anAa PEPOG TNG oxediaonc)
KavovTag Ta peAn public BonBasi Tov npoypappaTioTn va
KATAvoroel NG va XpNoILonoIfoel TNV KAAoN Kal anaitei
HIKpOTEPN NOAUNAOKOTNTA TOU KWJIKa TNG KAAong. Mevika, 6a
npénel va SnAGVOURE Ta Nedia/ XapakTNPIoTIKA WG
private.

Kata Tnv kKAnpovouIkoTnTa, Naipvoupe pia undpxouoa kKAAon
Kal TNV eEEIBIKEUOUE e T dnpioupyia piag eidikng €kdoor
TNG. Mevika, autd onpaivel 0TI NaipveTe pia KAAon yevikoU
okonoU kal Tnv EEIBIKEVETE OE i OUYKEKPINEVN NEPINTWOTN.
lNa napadelypa Sev EXel vONUA va OUVOECETE €va auTokivnTo
XPNOILOMOIMVTAG VA AVTIKEIUEVO TUNOU OxNUa. To auTokivnTo
Oev nePIEXEN £va OXNKUA aM\a givar éva dxnua.
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