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for(IShape iShape : shapes){
iShape.rotate(90);
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Interface Iterable<T>

Type Parameters:

T - the type of elements returned by the iterator

Iterator<T> iterator()

Returns an iterator over elements of type T.

Interface Iterator<E>

Type Parameters:

E - the type of elements returned by this iterator

boolean hasNext()

Returns true if the iteration has more elements.
E next()
Returns the next element in the iteration.
default void remove()

Removes from the underlying collection the last element returned by this iterator
(optional operation).
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17N MylListIterator

class MylistIterator<S> implements Iterator<S> {

private Cell<S> curr;

public MyListIterator (Cell<S> cell) {
this.curr = cell;

}

public boolean hasNext () ({
return curr '= null; MyList

}

head curr

public S next() ({

S result = curr.getCont();
curr = curr.getNext() ,

\ 4
\ 4

return result; ¥

curr

MyListlterator




N'NINIPZ?7 M0IV'X NP90N MyList<T>

public class MyList<T> implements Iterable<T> {
//...
public Iterator<T> iterator () ({
return new MyListIterator<T> (head) ;

}
}

NX NIyNnNn DXVl iterator () NTINNN NX NIYNANN NIP7NN =
TA72 1T nTINn 7onn Iterable<T> pwinn

721 D 7Y .ptn MyListIterator -IMyList |2 TIn'¥n =
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printSquares

public void printSquares( Iterable<Integer> ds )

{

for (Iterator<Integer> iter = ds .iterator();

iter.hasNext () ;) { e
int 1 = iter.next();/‘ e

System.out.println(i*i);

What is the output for:

System.out.println(iter.next () *iter.next()) ;
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for/in (foreach)
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public void printSquares (MyList<Integer> list) ({
for (int 1 : list)
System.out.println(i*i);
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int[] arr = {1,4,7,3,6,1};
Iterator<Integer> it = new MyIterator(arr, 2);
while(it.hasNext()){

System.out.println(it.next());
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public class MyIterator implements Iterator<Integer>{
private int[] arr;
private int lowerBound = 0;
private int currPos = 0;
private int lastValidIndex = -1;

public MyIterator(int[] arr, int lowerBound){
this.arr = arr;
this.lowerBound = lowerBound;
for (int 1 = arr.length-1; i>= 0; 1--){
if (arr[i] >= lowerBound){
this.lastValidIndex = 1i;
break;

h

public boolean hasNext() {return currPos <= lastValidIndex; }

public Integer next() {
while(arr[currPos] < lowerBound){ currPos++; }
return arr[currPos++];

} int[] arr = {1,4,7,3,6,1};
} Iterator<Integer> it = new MyIterator(arr, 2);
while(it.hasNext()){

}

System.out.println(it.next());
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package il.ac.tau.cs.softwarel.shapes;

public class (ColoredRectanglel { 7y ColoredRectangle1 7w Tizn NX 1)
. nNIX Rectangle np7nnn 7w TI7n no
private Color col; DYY YIAWA 1R

private IPoint topRight;
private IPoint bottomLeft;
private PointFactory factoryy;

/** constructor using points */
public ColoredRectanglel (IPoint bottomLeft, IPoint topRight,
PointFactory factory, Color col) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;
this.factory = factory;
this.col = col;

}

/** constructor using coordinates */
public ColoredRectanglel (double x1, double y1, double x2, double y2,
PointFactory factory, Color col) {
this.factory = factory;
topRight = factory.createPoint(x1,yl);
bottomLeft = factory.createPoint(x2,y2);

this.col = col;
} Java nowva 1 n1dIn 16
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/** returns a point representing the bottom-right corner of the rectangle*/
public IPoint bottomRight() {
return factory.createPoint(topRight.x(), bottomLeft.y());

}

/** returns a point representing the top-left corner of the rectangle*/
public IPoint topLeft() {
return factory.createPoint(bottomLeft.x(), topRight.y());

}

/** returns a point representing the top-right corner of the rectangle*/
public IPoint topRight() {
return factory.createPoint(topRight.x(), topRight.y());

}

/** returns a point representing the bottom-left corner of the rectangle*/
public IPoint bottomLeft() {
return factory.createPoint(bottomLeft.x(), bottomLeft.y());

} Java nowva 1 n1dIn 17
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/** returns the horizontal length of the current rectangle */

public double width(){
return topRight.x() - bottomLeft.x();

}

/** returns the vertical length of the current rectangle */
public double height(){
return topRight.y() - bottomLeft.y();

}

/** returns the length of the diagonal of the current rectangle */
public double diagonal(){
return topRight.distance(bottomLeft);

}

/** returns the rectangle's color */
public Color color() {
return col;

}

Java nowa 1 n1dIN
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NITIZO

/** move the current rectangle by dx and dy */

public void translate(double dx, double dy){
topRight.translate(dx, dy);
bottomLeft.translate(dx, dy);

/** rotate the current rectangle by angle degrees with respect to (0,0) */
public void rotate(double angle){

topRight.rotate(angle);

bottomLeft.rotate(angle);

)

/** change the rectangle's color */
public void setColor(Color c) {
col = c;

}

Java nowa 1 n1dINn
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/** returns a string representation of the rectangle */
public String toString(){
return ""bottomRight="" + bottomRight() +
"\tbottomLeft=""'+ bottomLeft +
"\ttopLeft=""' + topLeft() +
"\ttopRight="" + topRight ;

"\tcolor is: " + col ;
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package il.ac.tau.cs.softwarel.shapes;

public class ColoredRectangle2 {

nTw 7On ColoredRectangle2 np'7nnin
private Color col; .Rectangle o19'un

private Rectangle rect;

/** constructor using points */
public ColoredRectangle2 (IPoint bottomLeft, IPoint topRight,
PointFactory factory, Color col) {
this.rect = new Rectangle(bottomLeft, topRight, factory);
this.col = col;

}

/** constructor using coordinates */
public ColoredRectangle2 (double x1, double y1, double x2, double y2,

PointFactory factory, Color col) {
this.rect = new Rectangle(x1, yl, x2, y2, factory);

this.col = col;

Java nowva 1 n1dIn 23
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/** returns a point representing the bottom-right corner of the rectangle*/
public IPoint bottomRight() {
return rect.bottomRight();

}

/** returns a point representing the top-left corner of the rectangle*/

public IPoint topLeft() {
return rect.topLeft() ;

}

/** returns a point representing the top-right corner of the rectangle*/
public IPoint topRight() {
return rect.topRight() ;

}

/** returns a point representing the bottom-left corner of the rectangle*/
public IPoint bottomLeft() {
return rect.bottomLeft();

} Java nova 1 ndINn 24
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/** returns the horizontal length of the current rectangle */

public double width(){
return rect.width();

}

/** returns the vertical length of the current rectangle */
public double height(){
return rect.height();

}

/** returns the length of the diagonal of the current rectangle */

public double diagonal(){
return rect.diagonal();

}

/** returns the rectangle's color */

public Color color() {
return col;

} Java nowa 1 n1dIN
21N 7N NV'0NAMIIN
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/** move the current rectangle by dx and dy */
public void translate(double dx, double dy){
rect.translate(dx,dy);

}

/** rotate the current rectangle by angle degrees with respect to
(0,0) */
public void rotate(double angle){

rect.rotate(angle);

h

/** change the rectangle's color */
public void setColor(Color c) {
col = ¢;

h
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/** returns a string representation of the rectangle */
public String toString(){
return rect + ""\tcoloris: " + col

n7w nTwO Rectangle n'7'on ColoredRectangle2 np'7nnin
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|s-a Example

setAlarm/()
setAlarmState ()

Clock

setTime ()
getSeconds ()
getMinutes ()

getHours ()
secondElapsed()

AnalogClock

getSecondsPointerAngle ()
getMinutesPointerAngle ()
getHoursPointerAngle ()
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Rectangle n nwi

package il.ac.tau.cs.softwarel.shapes;

public class ColoredRectangle3 extends Rectangle {

private Color col;

//--.

Rectangle n77nnnn nuni' ColoredRectangle3 nyz7nnn
col - 90N NTY N1'Tan X'N Rectangle W D'NN'WAI NITYN 7V qoN
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Rectangle

public Rectangle(IPoint bottomLeft, IPoint topRight...)
public double width()

public double diagonal()

public void translate(double dx, double dy)

public void rotate(double angle)

public IPoint bottomRight()

nYN' Wy
(extension) nan1n JAVA-a

ColoredRectangle

public ColoredRectangle (IPoint bottomLeft, ...)
public Color colox()
public void setColor(Color col)

NN
(base) 0'02 N77Nn
(super class) 7y np'7nn

NYNX
(derived) nAtax np'7nn
(subclass) n7'7nn nn
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super(constructorArgs)
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super() NMIYN NX
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?V1T .0'0aN NP7Nn 7w 'X117 NXRy?
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/** constructor using points */
public ColoredRectangle3(IPoint bottomLeft, IPoint topRight,
PointFactory factory, Color col) {

super(bottomLeft, topRight, factory);
this.col = col;

}

/** constructor using coordinates */
public ColoredRectangle3(double x1, double y1, double x2, double y2,
PointFactory factory, Color col) {

super(Xl, y]_, X2, y2, factory);
this.col = col;
) 7190W NX VIIN7 N1 'N

?0'N12N |2 TN
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:0'01N NP7NNA 1YV'9IN K7W

/** returns the rectangle's color */
public Color color() {
return col;

h

/** change the rectangle's color */
public void setColor(Color c) {
col = ¢;

h

Java nowa 1 n1dIN
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public class Test {
public static void main(String[] args) {

A func();
B.func(); 101 X7 72N ,Ta1y
} IN'7X1090117
}
public class B extends A{
! D'"OUVO D'NN'YY NXRY 0NN JYWnNna
'NN'YN NliY mixa 0'aninn o'vnv
public class A{ .D'YNNIY YOIN

public static void func() {
System.out.printin(' This is a test!");

}
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NYIN' N72' X'NY NTINN 0NT? 721D np7nn
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NNT_AN'NNAI NNT DY NTINNA Y TANT DwArn np7nnn v
(NOT X71 NONYN 'NIT NONK) NN N72pNNY NTINNY

'ANN YNNYNY [N ,NONTIYW NTINNA UNnwn 'm
super .methodName (arguments)

Java nowa 1 n1dIN
2'aX 7N NV'0NA1IX

44
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'TD toString NX 0INT? n¥IN ColoredRectangle3 Nz7nnn
270N yax No9 TN NX DA N7 9'0INY

toString NXXIN DX NWAYN X'N TI7 7190V yiM7 '
NYWTNN NP'A177 (NONTIW) NMpmn

1711'¥OIN
@Override

public String toString() {
return-sapes.toString() + "\ tColor is " + col;

DX NM7' NN
N7'MN NX NN

? super
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package il.ac.tau.cs.softwarel.shapes;
public class Client {
public static void main(String[] args) {
IPoint tr = new PolarPoint(3.0, (1.0/4.0)*Math.PI); // theta now is 45 degrees
IPoint bl = new CartesianPoint(1.0, 1.0);

PointFactory factory = new PointFactory(); // or eg. (true,false)

ColoredRectangle3 rect = new ColoredRectangle3(bl, tr, factory, Color.BLUE);

rect.translate(l(), 20); e
rect.setColor(Color. GREEN); Rectangle n nwnn translate nTINNN
System.out.println(rect);

} ColoredRectangle3 2 n9on setColor nTiNNN

ColoredRectangle3 2 no1mM toString NTINNAN
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D'790 7V |"MV

190N NNKX NIY7 X2 TWUN 12210 XIn NnYIN!

NOJ'N X7 ,UKIN YTANY pwIN NYUNNN NZ7nnN TV 72
TAIY XIN M DY (VTI* X7 D2 XINL) NI79
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No7NNN [NV
(substitution principle)

D'YNNYN 1AV YYD 701 IV a97nnn [Nnpy
,MIPN1 NYTNN NP7NN2 UNNYN? [N DNipnn np7nna
Ty Tipnl

NN"PN AWTNN NP7NNN WX 71 NN (172101 UNNY)
N97NNN [NV 1w P NNt ng7nn Dy is-a ont

(N97NNN |NpyIis-a on') 17K NRNRY Y 7V NNy '
NI?ITA NN NRITAN NI'YYa? 7'am
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YN OT'OY NI

package il.ac.tau.cs.softwarel.shapes;
public class Client {

public static void main(String|[] args) {
IPoint tr = new PolarPoint(3.0, (1.0/4.0)*Math.PI); // theta now is 45 degrees

IPoint bl = new CartesianPoint(1.0, 1.0);
PointFactory factory = new PointFactory(true, true);

Rectangle rect = new ColoredRectangle3(bl, tr, factory, Colot. BLUE);
rect.translate(10, 20);

X| rect.setColor(Color.GREEN); // Compilation Error
System.out.println(rect);
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N7'NN N'721X - D'NN'NADTO

static typing vs. dynamic typing:
m Java is statically typed:

String str; // str’s type is always String.
= Python is dynamically typed:

str = “abc” # str is a String
str = [1,2,3] # now str is a list.

Rectangle r = new ColoredRectangle3(...);

-

——

Compile time type Runtime type
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'N1'"71 'OVO OI9'V

NT 0I9'V .OXVN X1 I'97Y 'NIAN 019'V :DXY 7¥ 0I9'V
.DXVN "N N7 DINUN 1'RI VIR

I'2 D2'Nan DXy (references) Ni1on Qa7

NTAINY 019'0N :(N'X7'9nI AT 0I19'V) 'VVO OID'V =
(NP7Nn IX pwn NIrn%7 20') nosnn v nmMona

Y2XINn DXV 019'0 :(AX™M AT 0I19'V) MNI'TA OI9'VUN =
"PYVON OI19'VN 7w NITAY NI'N7 2N MXYI'TN O19'VN =

Rectangle r = new ColoredRectangle3(..);

N Y,
~ gl

N'19N0N 7W '0VON 019'VN DXVin 019"V
N'190N 7Y ' 019'VN
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'N1'"71 'OVO OI9'V

210VO NI Y7""9nIEN
1'02N01I7 ,NNY =

0I19'0] NNYN NTAN NN A'"NN N'™19N 7V NNY N7YO5N =
N'19NN 7Y '0LoN

JINITT NID QXN T [PAIN
dynamic dispatch ,"7x107'1 '9m1o =

VIXINN DXV YTAINY NNYN KRIN DX N1 72091'Y NNYN =
(N'95nn 7¥ MK Th 019'0N) W19

Rectangle r = new ColoredRectangle3(..);

Y gl

N119NN 7W 'VVON 019'VN DXVin OI9'0
N"1900 7Y M1 019'0N
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NIMoN 7v MarTi

'U00 0I9'0

void expectRectangle (Rectangle r) ;
void expectColoredRectangle (ColoredRectangle3 cr);

void bar () {

Rectangle r = new Rectangle(...);

ColoredRectangle3 cr = new
ColoredRectangle3(...);

r = cr;
expectColoredRectangle (cr) ;
expectRectangle (cr) ;
expectRectangle (r) ;
expectColoredRectangle(r) ;

INWI T 7Y '0DVON 019'0N

.Rectangle
91N 1 7Y MK 019'0N
.ColoredRectangle3 ni'n

~ERRRNN

NIN T 7w mx2TH 019'uNYW NINNY

n'x7'onip NXaw 0*72pn 11NaX ,ColoredRectangle3
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'U00 0OI9'0

NI 2750 NIFN% 'Y NINWN 7Y '00o 019'V
V'om NI 12Y 1PN MYOND

0"y OX , YN 91V

N'ONIVIN TYNNN NINX N770N0 N2'NNN Np7Nn
0'0dN NP7NN1 YNy D'PwIinn 70 NN

N'N NI 1Y DIENn 701 DNIR YAVN? NI =
D'PYINN DNIX NX 1'Ayn?
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NYIN'l NI

NTINNN NX wThn wnn? n1*aiyn ColoredRectangle3 Nz7nnn DX NN

(NN XOSI> DTIZN WIN
YNl X7I

‘"Nl UNNWn? X71) toString
MIAIXR?AT—720MD 70 =

WX ANy

/** returns a string representation of the rectangle */

public String toString(){

return "bottomRight is " + bottomRight() +
"\tbottomLeft is " + bottomLeft +
"\ttopLeft is " + topLeft() +
"\ttopRight is " + topRight +

"\tcolor is: " + col ;

N

private > Rectangle a2 nTain niTwn
NNION DN'7X NW'aN D I
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NYIN'l NI

qN1) Rectangle nz7nninn nwi' ColoredRectangle3 np'7nnnw qx 7y
Rectangle 7¥ D'"019N N'NITYY N NRYIN N7 'R (Innix n7'on

NIMIAND DITINNAN T NI97 N7V AT yTN? NWA7 1D

/** returns a string representation of the rectangle */
public String toString(){
return "bottomRight is "' + bottomRight() +
"\tbottomLeft is " + bottomLeft() +
"\ttopLeft is " + topLeft() +
"\ttopRight is " + topRight() +
"\tcolor is: " + col ;
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NYIN'l NI

N'NNIDNT7 NYAIF NP7NN 7Y Ny Ninnon nnd 0y
NIMIA'Y NITINNA NITY 0'0dnN NZ7NN 7w NI'v15n

Ny =
T 71270 =

protected — nYTN NI NAT NTAIN ) nwo

)INN NY'A DYONN protected D NTAINY NITY
NIE7NnN ,(nwAIY) N1 NINn N Tann nApnnn =
.N7'2NN NNINA

NIP7NN N7713 N1'X protected NINNX D'AXY NIN1IN NISWA
N7'ann NNIKA
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package il.ac.tau.cs.softwarel.shapes;
public class Rectangle {

protected IPoint topRight;
protected IPoint bottomULeft;
private PointFactory factory;

//...

package il.ac.tau.cs.softwarel.otherPackage;

public class ColoredRectangle3 extends Rectangle {

/** returns a string representation of the rectangle */
public String toString(){
return "bottomRight is "' + bottomRight() +
"\ tbottomLeft is "' + bottomLeft +
"\ttopLeft is " + topLeft() +
"\ttopRight is " + topRight +
"\tcolor is: " + col ;

| g.

2'2N 7N NO'0NANIN




NYIN'l NI

Accessed by class Accessed by
Modifier: where member is Package Accessed by Accessed by all
. Sub-classes other classes
defined Members
Private Yes No No No
No
Package (unless sub-class
(default) Yes Yes happens to be in No
same package)
Yes
Protected | Yes Yes (even if sub-class & No
super-class are in
different packages)
Public Yes Yes Yes Yes
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private VS. protected

NN NINIO private NINI1 D DYIVY D'NIDNN W
protected NIX11 Java a2 nn'n 17 D1 OO0 n NN
N1 UNnwn? 11X n'n (package X77) n'nmk
TN private DIPN]

19'NN DIYVIV DINN

D21V D'PINY [N'NY71 NI72IPN NIYIAN ‘MY

N'17N1 N'VNATS X' NIYIAN MY '2 NY'NAN
N'XNIO'0OQ
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private VS. protected

protected TV2

XIn ,coloredRectangle3 js @ Rectangle
17 ' K7W 21N X7 P71 "N9%nnn [nan"a miy
DD NIX
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private VS. protected

.private Tva

AN7 "D wINn'MN DX 'NINIRA D'N0N INY DY)
IINXNYN DA NXT Y'NOoN7 17y yv1mn Ninv 7y

NX D'1'IN 121'RY '9D NYWAI' IR D''DN 12X
12'NINI?7

NP'7NN NTIN DX 1907 7217V NID QTIV DY RXKXY
NKX 7277 NO¥NN NI777 NXY 1R 1'AVn7 ,0'01N
NIDINN NX NIAY71 I'AX
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NYiN' Ny'an

N0 T? NIN1 X7 final D NMMTANY ATINN

NITA NIP'7NN2

NYIN'7 NIN1 X7 final > MTAINY ap'7Tnnn

?v1Tn .final X'n String NP'7NAN (XNAIT

public final class String {

public class MyString extends String${

) n'X7'9N17 NX"AY
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sealed niyxnxa n722an

.Java17 a2 o1
.DNIX NIA'NMNY NIZ7NNN "M YIAR7 NIp7nn IR D'PYInT TWOKn

IX (final) ro17n? nwinr yian nfn N1 ,sealed classes I'nw 9%
NN 7'2207 nan 7y private/package nix1a bnw 0'X12] wNnwn?
JI'nnn Nipgnnn

NP7NN 7Y 'X111d WIN'Y NIYY7 N2YN NYWAIF np'7Nn — NI
JIX1 N1'NAN N7 WAl Nirn% 2N KN p71,0'0an

N'YOIN D'YNNWNT7 NNT O'¥N 1INIX D'MY97 (ITh NY A2 N'YaN
yine [*tvi ,n%w ‘X127 RN 7715 ,0'000 NP NNa win'y NIYYY
0'01N NZ7NNWD 110 XIN N'UI9 NIXI' 'K11] YIN'YD .AYN!
Q10 NINS KXIN 72X ,NNXY 191 NIYNYN N7 |'RI QNIYnN TI7 NN
NNIXR NI'NONY NIR7NNT NNIT YIN'Y N2 NIYY7 NXNIYD
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sealed 2 win'y nnaIT

public sealed interface IShape permits Rectangle,
Triangle, Hexagon<{

n NYNNn TWUKR np'mn

Iy
75 NX 'Tan? 0'ar'n sealed Dnw pwn\np7nn
"y NNTAIM NI'n7 na'n

permits "y DNIX NIA'NINY NIR7NNN

public final class Rectangle implements IShape{}

public sealed class Triangle implements IShape permits
ColoredRectangle,RightTriangle |{}

) TAX 'Y |2 DA N7
final, sealed, non-sealed

public non-sealed class Hexagon implements IShape{}
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Object n D'WAI' 071D

np7NNNn nearr Java a np7nn 93 ' 0TI 117X
N7710 X7 Np'7’nnn NYTAN DX NNLLPIMTA NNX
? extends N'P109

N'P1I05N NX NN 1779170 9'0In AT NN7na
extends Object

public class Rectangle {

public class Rectangle extends java.lang.Object {
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Object n D'WAI' 071D

Java 1 nip7nnn 93% 0'oa niinn Object Np7nnn

D'NINY 1901 N7'I11 (M0N0 NIXA '7IN)
(?) N>y np7nn 70w 0v0'oa

D'VIN NN NIDN7 NNIYE DITINANNA 77N
D'oNIpa 71 (multithreaded programming)
D'NTPNN
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Object n D'WAI' 071D

Modifier and Type Method and Description

protected Object clone()
Creates and returns a copy of this object.

boolean equals(Object obj)
Indicates whether some other object is "equal to" this one.

protected void finalize()
Called by the garbage collector on an object when garbage collection determines that there are no more references to the object.

Class<?> getClass()
Returns the runtime class of this Object.

int hashCode()
Returns a hash code value for the object.

String toString()
Returns a string representation of the object.

public X'n nIxMIN ,NNKX J'Ixn X7 DR ,modifier n nTmya (*)
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ALULIIReIRLg))

VAIYNN DXVN 72U DT7 DNT NIV DX WX 0719 NN - clone
I'7R V'axn nTnnl

N'NX Yp212Nn OXYyn OX TIAy! 7TNNN NN YIN'M D NLAIN X7 =
implements Cloneable

NTY-NTY D'MYY Y 2 ARIYN NIRLVIN D" T — equals

NXINWN) '=="71019IkN "'V :Object 7w 7TNNnNn NMMa wIN'n =
(nmon

deep clone -1, deep equals 7y 172717 [N nTh Ywpna

Java nowa 1 n1dIN
2'aX 7N NV'0NA1IX

69



0'NXY 0IQ'Y

p1 \x:5

y: 5

O1 (CartesianPoint)

1197

IPoint p2 = pl.clone()

O1 (CartesianPoint)

X:5
y: 5

02 (CartesianPoint)

n Nn71voclonelwTn VAN NX'N
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clone 7w winm

PYUINN WIN'M NX |7 NaIn X7
XD 72K ,(?X7 nn?7) Cloneable
NIXMP '217'Un NNT D'YIY 1IN

O o

public class CartesianPoint implements IPoint, Cloneable{

// previous code

@Override
protected Object clone() {
return new CartesianPoint(this.x, this.y);

(o]
; °0

nx'n clone nTiNnn
NNMP NIVYNIND UTN OPMAIX
CartesianPoint 7w 'x12"%
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(/MY V'YL TI'T UIA'Y

Deep cloning and shallow cloning

NP7NNN 7Y NNAITN NIYYNARA D'AXY 7190W NTAI0A |IM)
.Rectangle

o19'0n NITY 1w ' Rectangle o19'on VP"AIX? DT =
IPoint
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(/MY V'YL TI'T UIA'Y

IPoint tr = new CartesianPoint(5.0, 10.0);
IPoint bl = new CartesianPoint(20.0, 0.0);

Rectangle a = new Rectangle(bl, tr);

NNAITN VIY'D IXYT
factory nn 1inynn
N7 MMy 0Ny
IN1Q7 'whwn C0Nn9N

a
N71y9n Y'OUn T¥D
Rectangle b = a _
> X: 5
/ Je 2
topLeft: 02 (CP)
bottomRight:
\ x: 20
O1 (Rectangle) y: 0
03 (CP)

(*) CP 7 ix'p xin CartesianPoint
Java nowa 1 n1dIN
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(/MY V'YL TI'T UIA'Y

IPoint tr = new CartesianPoint(5.0, 10.0);
IPoint bl = new CartesianPoint(20.0, 0.0);

Rectangle a = new Rectangle(bl, tr);

b a
N71y9n Y'OUn 1D

Rectangle ¢ = a.clone() o 5

5 ;

! /v y: 5
topLeft: 02 (CP)
bottomRight:

\ x: 20
O1 (Rectangle) y: 0

O3 (CP)

Java nowa 1 n1dIN
2'aX 7N NV'0NA1IX



(/MY V'YL TI'T UIA'Y

IPoint tr = new CartesianPoint(5.0, 10.0);

N71V9N Y'OWUN T¥D
IPoint bl = new CartesianPoint(20.0, 0.0); yon Y

Rectangle d = a.deep_clone()

Rectangle a = new Rectangle(bl, tr); o
a C
X: 5
bottomRight: | bottomRight:
\ x: 20
O1 (Rectangle) y: 0 — o4 (Rectangle)
O3 (CP)
Java nowa 1 n1dIn 75
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(/MY V'YL TI'T UIA'Y

IPoint tr = new CartesianPoint(5.0, 10.0); NTINN NI'X deep clone ()
IPoint bl = new CartesianPoint(20.0, 0.0); In 77N .0bject 7w N'VITIVO
Rectangle a = new Rectangle(bl, tr); 21N clone NX WNNl 0N
|Ama 0'mys7i (2'oN) Py
a d T
X: 5 g
\ 4 4 y 10 d X.
: > |y:10
B 02 (CP) topLeft. ~ — |
_ 05 (CP)
bottomRight: [ x: 20 bottomRight: ~ _|
.0 ~. | X120
O1 (Rectangle) U 04 (Rectangle) y:0
O3 (CP)
O6 (CP)
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