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Copy Constructor
Deep and Shallow Copies




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

int[] array = {1,2,3};
int x = 4;

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

}
System.out.println("");

increment (x) ;
System.out.println("x: " + x);

public static void increment(int[] array) {
for (int i = 0; i < array.length; i ++){
array[i] ++;
System.out.print (array[i] + " ");
}
System.out.println("") ;

}

public static void increment (int x)

{
X ++
System.out.println("x: " + x);
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[1Epaoua TTOpAUETPWYV

: public static void increment (int[] array) {
I for (int i = 0; i < array.length; i ++){
I array[i] ++;

l System.out.print(array[i] + " ");

|

I

I

|

increment (array)

}
System.out.println("") ;

iIncrement
array 0x0010
>
> 1
main
3
array 0x0010

X 5




[1Epaoua TTOpAUETPWYV

: public static void increment (int[] array) {
I for (int i = 0; i < array.length; i ++){
I array[i] ++;

l System.out.print(array[i] + " ");
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increment (array)

}
System.out.println("") ;
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I public static void increment (int x) { |
increment (x) I X ++; l
: System.out.println(“x: “ + x); :
I |
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I public static void increment (int x) { |
increment (x) I X ++; l
: System.out.println(“x: “ + x); :
I |
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ublic class Person

~'g

private String name;
private int number;

public Person(String initName, int initNumber) {
name = initName;
number = initNumber;

public void set (String newName, int newNumber) {
name = newName;
number = newNumber;

public String toString( ) {
return (name + " " + number);

}

public void copier ( Person other) {
other.name = this.name;
other.number = this.number;



-
Mia GAAN uAoTToinON TNG copler

|
public void copier( Person other) ({
I other = new Person(this.name, this.number);

public static void main (String[] args)

p2.copier(pl) ;

|
|
|
|
|
Person pl = new Person(“Bob", 1); |
|
|
|
System.out.println(pl) ; |

I
I
I
I
I
I
I
I Person p2 = new Person(“Ann'", 2);
I
I
I
I
I
I

} Ti Ba TUTTWOEI?



EcENCn TOU TTPOYPAUATOC

pub11c void copier( Person other) {

this.number) ;

p2.copier (pl); | other = new Person (this.name,
.

copier
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EcENCn TOU TTPOYPAUATOC

pub11c void copier( Person other) {

this.number) ;

p2.copier (pl); | other = new Person (this.name,
)
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EcENCn TOU TTPOYPAUATOC
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ANV TTOPAUETPWV

2TO TTPOYPOPMA TTOU €idAME N VEQ TIWN TOU other yaveral
OTAV ETTIOTPEPOUNE ATTO TNV ouvapTnon Kai n pl
TTAPOPEVEI AUETABANTN.

AUTO YIOTI TO TTEPACHA TWV TTAPAPETPWYV YIVETAI KATA TIUN,
Kal N HeETABANTA other gival TotTikr). OT1 aAAayr) KAVOUUE
oTNV TIMA TNG Ba £xel ePPEAEIO HOVO NECOA OTNV Copier.

- TO VEO QVTIKEINEVO TTOU ONUIOUPYNOOPE OTNV TTEPITITWON auTr Ba
xaB¢ei dua euyoupe atro TN HEBODO £POOOV dEV UTTAPXEI KATTOIO
ava@opa o€ auTo.

H aAAayny otnv T1iur NG other gival dIa@OPETIKI ATTO TNV
aAAayr) oTa TreplExopeva TG dlEUBuvong oTnV OTToid
Oeixvel n other

- O1 aAMAayéc ota TTeEpIEXOMEVA aAAGloUV TOV XWPEO UVAMNG OTO OWPO
(heap). O1 aAAayég eTTnpeddouv OAEC TIC AVA@POPEC OTO AVTIKEIMEVO.



EToTpo@n QVTIKEINEVWVY

‘Eva avTiKelyevo TTOU ONUIOUPYOUUE PUECO O€ Jid
LEBODO PUTTOPOUUE VO TO OIATNPNOOUME KAl JETA TO
TENOC TNC HEBOBDOU av KPATAOCOUPE PIO avapopa
O€ QUTO.

‘Evac TpOTTOC Va Yivel auTo gival av n HEBodocg
ETTIOTPEPEI TO AVTIKEIMEVO (dNAAdN TNV avapopd
g€ aUTO) TTOU dNMIoOUPYNOAUE



ublic class Person

~'g

private String name;
private int number;

public Person(String initName, int initNumber) {
name = initName;
number = initNumber;

public void set (String newName, int newNumber) {
name = newName;
number = newNumber;

public String toString( ) {
return (name + " " + number);

public Person copier () {
Person newPerson = new Person(this.name, this.number) ;
return newPerson;



-
[Tapaodeiyua

'public class ClassParameterDemo

|
|
! public static void main(String[] args) !
| { |
: Person pl = new Person(“"Bob", 1); :
: Person p2 = new Person(“Ann", 2); :
| pl = p2.copier(); :
! System.out.println(pl) ; :
l } :
|
1} :

T1 6a TUTTWOEI?
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EcENCn TOU TTPOYPAUATOC
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E&a)\l&n TOU TTPOYPAMMATOC

Ipubllc Person copier () {
I Person newPerson = new Person (this.name,this.number) ;
| return newPerson;

pl = p2.copier();

copier
P
newPerson null name Bob
this 0x0020 > number 1
main ;| name Ann
pl 0x0010 ——>_number =

P2 0x0020
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E&a)\l&n TOU TTPOYPAMMATOC
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Ipubllc Person copier() {
I Person newPerson = new Person (this.name,this.number) ;

| return newPerson;

e 1
pl = p2.copier();
name Ann
: number 2
copier
P
newPerson 0x0030 name Bob
this 0x0020 > number 1
main ;| name Ann
pl 0x0010 ——>_number =
p2 0x0020
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E&a)\l&n TOU TTPOYPAMMATOC

Ipubllc Person copier () {
I Person newPerson = new Person (this.name,this.number) ;
| return newPerson;

e o o o o o o e e e e e e e o e e e e e e e e e e e e J
pl = p2.copier();
—3( Name Ann
number 2
name Bob
number 1
main name Ann
pl 0x0030 ——>| number 2
P2 0x0020 H main Tuttwvel “Ann 2”
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E&a)\l&n TOU TTPOYPAMMATOC

Ipubllc Person copier () {
I Person newPerson = new Person (this.name,this.number) ;
| return newPerson;

e o o o o o o e e e e e e e o e e e e e e e e e e e e J
pl = p2.copier();
—3( Name Ann
number 2
\\ /
name Bob
numb 1
. , N
main name Ann
pl 0x0030 ——>| number 2
p2 0x0020 ; ; )
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-
Anuioupyia avTiypapwyv

H puéBodoc copier OTTwC TNV OPICANE TTPIV
ONUIOUPYEI Eva KaIVOUPIO QVTIKEIJEVO TTOU Eival
QVTIYPO@O aUTOU TTOU €KAVE TNV KANON.

2TNV TTEQITTITWON PMAC TO AVTIKEIMEVO E£XEI UOVO
TEdIA TTOU gival TTPWTAPYIKOU TUTTOU N UN
ueTaAAANGCIua avTIKEiyeva. [EVIKA Eva AVTIKEIMEVO
UTTOPEI va €XEI WG TTEdIA AAAQ aVTIKEIEVO
(ONAQDI avagpopEg).

2TNV TTEPITITWON AUT N dnUIoupyia avTiypa@pou
Oa TTpéTTEl va yiveTal ue TTOAU TTpoooy)!



class

o e e e
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———

private int[] position;
private int dim;

public Car (int d) {
dim = d;
position = new int[d];

}

public void move () {
for (int i=0; i < dim; i++) {
position[i] ++;

}

Car newCar = new Car(this.dim) ;
newCar.position = this.position;
return newCar;

}

public String toString() {
String output = "";
for (int i=0; i < dim; i++){
output = output + position[i] + " ";
}

return output;

}

public static void main(String args|[]) {
Car carl = new Car(2);
carl.move () ;
Car car2 = carl.copy()
car2.move () ;

System.out.println(carl); I

|
|
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public Car copy () { I
|
|
|
I
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|
|
|
|
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Pnxa Avtiypapa

- H copy OTTw¢ TNV £XOUNE Opioel ONUIOUPYEI Eva
ONXO aVTIYPO®QO TOU QVTIKEIMEVOU

- AVTIYPA@EI TIC OVOQOPEC OTA AVTIKEIMEVA KAl OXI TA
TTEPIEXOMEVA TWV AVTIKEIMEVWV

carl ox0010 T dim 2 —>
position 0x0200




-
Pnxa Avtiypapa

H copy OTTwG TNV €XOUUE OpIcEl ONMIOUPYEI Eva
ONXO aVTIYPO®QO TOU QVTIKEIMEVOU

- AVTIYPA@EI TIC OVOQOPEC OTA AVTIKEIMEVA KAl OXI TA
TTEPIEXOMEVA TWV AVTIKEIMEVWV

carl ox0010 T dim 2 —>
car? 0x0020 position 0x0200 Al
dim 2
>

car2 = carl.copy() position 0x0200




-
Pnxa Avtiypapa

H copy OTTwG TNV €XOUUE OpIcEl ONMIOUPYEI Eva
ONXO aVTIYPO®QO TOU QVTIKEIMEVOU

- AVTIYPA@EI TIC OVOQOPEC OTA AVTIKEIMEVA KAl OXI TA
TTEPIEXOMEVA TWV AVTIKEIMEVWV

carl ox0010 T dim 2 —>
car? 0x0020 position 0x0200 Az
dim 2
>

car2.move() position 0x0200

MeTakiveital kai To carl aAAG auTo dev gival eTIOUUNTO.



-
Babu avriypago

Tig TepIoodTEPEG POPEG BEAOUE Va KAVOUE Eva 3aBU avTiypagpo Tou
QVTIKEINEVOU, OTTOU VIO KABE aVTIKEIUEVO HECT OTO AVTiYPAPO OETUEUOUE VEQ

MVAMN
|public Car copy(){ |
: Car newCar = new Car (this.dim) ; I
: for (int i=0; i<dim; i++) { :
I newCar.position[i] = this.position[i]; ,
|
} I

l
: return newCar; :
'} |
L o o e o e e e e e e e e e e e e e e - _

carl 0x0010 T dim 2 )

osition 0x0200
car2 0X0020 P

dim 2 —> 1




-
BaBu avTtiypago

- To BaBu avriypapo Tou carl gival TTAéov £va
QVECAPTNTO AVTIKEIMEVO.

carl 0x0010 > dim 2 —_—
osition 0x0200
car2 0x0020 P
N dim 2 —>
car2.move() position 0x0300




-
[MapadeiyuaTa

- T yiveTal av £XOUME €va constructor TTou TTaipVeEl
OpIOUa £va TTIVOKQ?
public Car (int[] position)

- T1 yiveTtal av oTo pnxo avTiypapo KAVOUUE TOV
mrivaka null?



Copy Constructor

‘Evac Constructor TTou Traipvel gav opicua va
QVTIKEIMEVO TOU idIOU TUTTOU Kal ONMIOUPYEI Eva
avTiypaPo

- public Car (Car other)

O copy constructor €xel dUO AEITOUPYiIEC:

- AcOpeUEl T MVAMN YIA TO QVTIKEIMEVO

- AVTIVPA@EI TIG TIMEC TOU QVTIKEINEVOU-0PIOUATOC.
[avra TTPETTEl VO ONUIOUPYOUUE £va [3aBu
QVTIYPOMO TOU AVTIKEIMEVOU



Copy Constructor yia Tnv Car

:public Car (Car other)
|
! {

this.dim = other.dim;
position = new int[this.dim];
for (int 1 = 0; 1 < this.dim; 1 ++4) {
this.position[i] = other.position|[i];
}
} Anuioupyei BaBu avTiypoo:
N - Ce CUEILEE [CINeRl el el (el ERTEeielllE Mt s IS
KAnoN:
Car carl = new Car(2);
Car car2 = new Car(carl);



PwAiaouévog Copy Constructor

- Av P1a KAAon £xel TTEdIO QVTIKEIJEVO ATTO Mia GAAN
KAGon, TOTE OTAV KAAOUME TOV copy constructor Ba
TTPETTEI VO £XOUME OPIOEI copy constructor kai yia
TIC KAACEIC TWV AVTIKEIMEVWV-TTEQIWV.



-
[Mapadeiyua

private int position;

private Person driver;

public CarDriver (CarDriver other) {

this.position = other.position;

driver = new Person (other.driver) ;




ublic class Person

~'g

private String name;
private int number;

public Person(String initName, int initNumber) {
name = initName;number = initNumber;

}

public Person(Person other) {
this.name = other.name;
this.number = other.number;

public void set (String newName, int newNumber) {
name = newName;
number = newNumber;

public String toString( ) {
return (name + " " + number);

}

public boolean equals (Person other) {
return (this.name.equals (other.name) && this.number == other.number;



dwAioopévn equals

private int position;
private Person driver;

public CarDriver (CarDriver other) {
this.position = other.position;
driver = new Person(other.driver) ;

public boolean equals (CarDriver other) {
return this.driver.equals (other.driver)
&& this.position == other.position;



-
PwAiaouévn toString()

:public class CarDriver

p {
private int position;
private Person driver;

public CarDriver (CarDriver other) {
this.position = other.position;
driver = new Person (other.driver);

return this.driver.equals (other.driver)
&& this.position == other.position;

public String toString() {

|

I

|

|

|

|

|

|

|

I

: public boolean equals (CarDriver other) {
|

|

|

|

|

I

I return driver + “ “ + position;
|
|
|



[TivOKEC ATTO AVTIKEIUEVD

OT1rw¢ opioupe TTIVAKEC ATTO TTPWTAPXIKOUC
TUTTOUG JTTOPOUE VO OPICOUME Kal TTIVAKEC OTTO
QVTIKEIMEVA

- Person|[] array = new Person[3];

- OpiCel Eva TTivaka PE Tpia avTikeipeva TUTTOU Person

- QuOoIaOoTIKG £va TTiVAKO JE aVO@OPEC.

Ortav opioupe Eva TTivaka atro avTIKEiMEVA
TTPETTEI VA EIPOOTE TTPOCEKTIKOI VO OECUEUOUE
OWOoTA TN PvAMN.



-
[Mapadeiyua

Person|[] array;

array null

H evioAn auTtr) 6a dnuioupyNoe€l yia JETaBANTH PE
TO OVOoua array n oTroia KATTola oTiyun 6a O€ix Vel
o€ eva Trivaka ye Person. [a tnv wpea €ivail null.



-
[Mapadeiyua

Person|[] array;
array = new Person[2];

array 0x0010 > null
null

H evToAr) new Ba deopeuoel dUo BECEIC pvAuNG OTO
heap yia va KpaTtrjoouv dUO ava@opEC TUTTOU Person.

Epooov 0ev Exoupe dnuUIoupynoeEl TIC HETABANTEC
QKOMN, auTeEC Ba gival null.



-
[Mapadeiyua

Person|[] array;
array = new Person[2];
array[0] = new Person(“alice”, 1);

—> alice

array 0x0010 —> (0x0200 |—
null

- H véa evioAn new Ba deopevoel xwpo yia Eva Person.
Anuioupyeital TO AVTIKEIMEVO KAl N ava@opa
QATTOBNKEUETAI OTNV TTPWTN B€0N TOU TTivaka array.



-
[Tapadeiyua

Person|[] array;
array = new Person[2];

array[0] = new Person(“alice”, 1);
array[l] = new Person(“bob”, 1);
—>| alice
array 0x0010 |———>| 0x0200 |— -
0x0300 =
2

- H vea evioAn new Ba deopeUoel Xwpo yia AAAO eva
Person. Anuioupye€ital To QVTIKEIMEVO Kal N avagpopd
arroOnkeveTal oTnv OeUTEPN BEON TOU TTivaKa array.



[TivaKec aTTO TTIVAKEC

- O1 010010 TATOI TTIVAKEG €ival OUCIACTIKA TTIVAKEG
QTTO AVTIKEIMEVA, OTTOU TA AVTIKEIMEVA €ival TTAAI
TTIVOKEG

- I.x., €101 deopeVoUE TTivaka akepaiwy 10 x 10

int[][] array;

array = new int[10][];

for (int 1=0; 1i1<10; i++) {
array[i] = new int[10];



[TivaKec aTTO TTIVAKEC

- MtTOopEl 0 0100IACTATOC MOC TTIVOKAC va €ival
QOUMMETPOC.
- I'.x., €101 opifoupuE Eva dlAywWVIO TTivaKd.

int[] [] array;

array = new int[10][];

for (int 1=0; 1i1<10; i++) {
array[i] = new int[i+l];



