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

public class ColoredRectanglel § 2y ColoredRectangle1 7w Tipn Nx N1
. nNIX Rectangle np7nnn 7w TI7n no
private Color col; JYY VAW 'R0

private IPoint topRight;
private IPoint bottomLeft;
private PointFactory factory;

/** 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 nowa 1 n1dIn 4
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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 nowa 1 n1dIn
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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;

}
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/** 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 = ¢;

}
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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;
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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 nowa 1 n1dIn 12
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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;

}
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/** move the current rectangle by dx and dy */
public void translate(double dx, double dy){
rect.translate(dx,dy);

h

/** 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
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|s-a Example

setAlarm()
setAlarmState ()

Clock

setTime ()
getSeconds ()
getMinutes ()

getHours ()
secondElapsed()

getSecondsPointerAngle ()
getMinutesPointerAngle ()
getHoursPointerAngle ()
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Rectangle n nwint

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

public class ColoredRectangle3 extends Rectangle {

private Color col;

[/ .-

Rectangle n77nnnn nwnI' ColoredRectangle3 nyz'7nnn
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Rectangle
public Rectangle(IPoint bottomLeft, IPoint topRight...) A1
public double width() | Nl
public double diagonal() (base) 0'02 nj77nn
public void translate(double dx, double dy) (super class) 7v nz7nn

public void rotate(double angle)
public IPoint bottomRight()

nYN' Wy
(extension) nan1n JAVA-a

ColoredRectangle
NXNX
public ColoredRectangle (IPoint bottomLeft, ...) (derived) nata1 njP7nn
public Color color() (subclass) nj?7nn NN

public void setColor(Color col) %




NIYAI' NIZ7NN2 0'NI

(NuNI NI MTEN NINNN) NVN7 N7YNn N2l NIE7NN

1'2ANNA 0'02N NPZ7NN 'K1A7 NRMIP NY710 'R1a 752 MIWKRIN NIWN

super(constructorArgs)

N =

INXY 17"'oNIpn 9'ol' 0'01N NZ'7NN 'X1A7 NXMPZN NN 111XV Q1IN X7 DX
super() MIYN NX

N'Y7'9017 NXAY 7271 7 'R 'X 0'0QN NP7NN7 DX ,NT 7N =

NYAIN NP7NNN 7 INK 'R127 ARNIP NIIYRIND NNIYT NO0IN NNWON
(MW7 TNIM X% XN ,NTY '2ANNN X 'RD) this NIYXYNAN]

N'N 7V19] YXINNY NIYKRIN N71V9NY nWNTN DK INI0 X7 0T 0¥V
?V1T .0'0aN NP7Nn 7w 'X117 NXRy?

Java nowa 1 n1dIn
22X 7N NV'0NANIXR

27



NIYAI' NIZ7NN2 0'NI

/** 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(x1, yl, x2, y2, factory);
this.col = col;
} 7190W NX VIIN7 N1 'R

?0'N12N |2 TN
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/** returns the rectangle's color */
public Color color() {
return col;

h

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

h
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public class Test {
public static void main(String[] args) {

A.func();
B. func(); [121 X7 72N ,Ta1Y
} IN'7X1090117
}
public class B extends A{
1 D'"OVO D'NN'YYW NXRY] 0NN |YWnNna
'NN'YN NliY mixa 0'aninn o'viv
public class A{ .D'YN1IY YOIN

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

}
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'TD toString NX 0INT? n¥IN ColoredRectangle3 Np7nnn
270N yax NO9S TN NX DA N7 9'0IN7

toString NXXIN NX NIWIYN X' TIR 7195W yiM? 1
NYUTNN NZA177 (NONTIw) NIpnin

_ "apyoIx

@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 nw1i translate nTINNN
System.out.println(rect);

} ColoredRectangle3 2 noo1 setColor nTINAN

ColoredRectangle3 2 no1TM toString NnTINNN
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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(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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void expectRectangle (Rectangle r) ;
void expectColoredRectangle (ColoredRectangle3 cr);

void bar () {
Rectangle r = new Rectangle(...);

ColoredRectangle3 cr = new
ColoredRectangle3(...) ;

r = cr; INWI T 7Y '0DVON 019'0N
expectColoredRectangle (cr) ; .Rectangle
expectRectangle (cr) ; 91N 1 7W "X 019'0N

expectRectangle (r) ; .ColoredRectangle3 ni'n%

expectColoredRectangle (r) ;

~ ERRRNN

NIN T 7Y "N 019'0NY NINNY
n'x7'onip NXaw 0*72pn 11NaX ,ColoredRectangle3
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/** 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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qKI1) Rectangle np7nninn nwnI' ColoredRectangle3 np'7nnnw qx 7y
Rectangle 7¥ D'"019N N'NITYY? N NRYIN N7 'R (Innix n7'on

NIMIAND DITINNAN T NI97 N7V AT YyTN7 NWA7 1

/** 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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N7'ann NNINA
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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.
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NYIN'l NI

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

NX NINIO private NIXI1 D DVIVY D'NIDNN W
protected NIX1 Java a nn'n 17 D1 OO0 n NN

N1 UNNwn? "X n'n (package x77) n'mmnw
TN private DIPN]

19'NnN 0'VI0D D'YINKR
0'al0 0O'2IN" |n'nw'7| ﬂl'?llﬂ)’.\ niv'an 'ny

N'17N1 N'VNATSD X' NIYIAN MY I'2 NY'NAN
N'XNIO'0]
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private VS. protected

protected Tva

XIn ,coloredRectangle3 is @ Rectangle

17 ' K7W 21an X7 971 "n97nnn [nan"a iy
DD NIN
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private VS. protected

.private T1va
AN7 "TD UIN'MN NX 11'NINIR710 D''NOoN 1IXY DY)
IINXNYN DA NXT 'NoN7? N'72vV yT1!mn Ninvw 7y

NX D121 111'RY '9D NYAI' NN DD NN
12'NINI?7

NP'7NN NTIN DX 1907 717V NID qTIV DY XXRY
NKX 7277 NO¥NN NIR?7 INXY NX 1'AYn? ,0'0an
N1DINN NN AW 1'AX
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nNYiN' Ny'an

NIP?NNA NO"T? NIN1I X7 final D NYTAINY ATINN
NRIPN

NYIN'7 NINY X7 final > NDNTAINY np'7nnn

?v1Tn .final X'n String NP7NNN XNAIT

public final class String { I

public class MyString extends String${

) n'X7'9N1p NNAY
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Object n O'¥AI' 071D

NP7NNN NYAIt Java 2 np7nn 75 D 0TI DNNnN

N7710 X7 NP7Nnn NOYTAN OX NNlL.pI'TA NN
? extends N'109

N'PI09N NX 11NIPN2 17"'91IPN 90 AT Npna
extends Object

public class Rectangle { I

public class Rectangle extends java.lang.Object {
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Object n O'¥AI' 071D

Java 1 ni77nnn 757 0'0a niinn Object np7nnn

D'NINY 190N N?7'Dn1 (N2'0'TII0 NN '7IXR)
(?) n>"x nP7nn 7Ow 0''0'oa

D'VIN NAINN NN NNIYR NITINNNN 770
D'oNIpa I (multithreaded programming)
D'NTPNN
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Object n O'¥AI' 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.

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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NXINYNI DIA'Y

CL O Lareress

VAIYNN DXVN 72U DT7 ANT PRIV DX WX D719 N1 - clone
I'7R y'axn nTnnl

1'K WURIANN DOXYN DX TIAY' 77ThNN NN YIinm D N0 X7 =
implements Cloneable

NTY-NTY D'XY Y 2 AXRIYN NIXRLVAN 3" 11 — equals

NXRHIWN) '=="71079IkN "y :Object 7w 7TNNN NYNMawiNm =
(nmon

deep clone -1, deep equals 7y 2277 [N nTh YWpna
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0'NXVY 0IA'Y

pl 11197
\ o
%
Ol (CartesianPoint) IPoint p2 = pl.clone()
1
pl \ / p2 TNNKX
X: b X: b
% %
Ol (CartesianPoint) 02 (CartesianPoint)

lwTn vpPMaIX Nx'n clone n N1y
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clone 7w winn

PYUINN WIN'M NX |17 NaIn X7
1IX 72x ,(?X7 nn?) Cloneable
TN NIRNR Y217'wn NNT D'YIY

O o

public class CartesianPoint implements IPoint, Cloneable{

// previous code

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

! °0

nx'n clone nTiNnn
NNP NIYYNAND UTN OPMAIR
CartesianPoint 7w 'x12"%

Java nowa 1 n1dIn 55

2'aN 7N NU'0NANIIX



(/MY VIA'YI TIT 0IA'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 VIA'YI TIT 0IA'Y

IPoint tr = new CartesianPoint(5.0, 10.0);
IPoint bl = new CartesianPoint(20.0, 0.0); NNAITN VIY'D IXY

Rectangle a = new Rectangle(bl, tr); factory nn imn%ynn
N7 Ymx 'y
IN1A7 'w'7wn 1uNn19N

a
N71Y9N V'OWUN T
Rectangle b = a
? //////x

toplLeft: 0z (CP)

bottomRight:
x: 20

Ol (Rectangle) y: 0O
03 (CP)

CartesianPoint 7 qix'7 xin CP (%)
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(/MY VIA'YI TIT 0IA'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'owUn T¥D
Rectangle ¢ = a.clone() <+
) :
//////' &
topLeft: 02 (CP)
bottomRight:
x: 20
Ol (Rectangle) y: O
03 (CP)
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(/MY VIA'YI TIT 0IA'Y

IPoint tr = new CartesianPoint(5.0, 10.0);

N71Y9N 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 (o]
X: 5
/ y: 5 \
topLeft: 0z (CP) topLeft:
bottomRight: bottomRight:
. ’////////////
\\\\ x: 20 L
Ol (Rectangle) y: O 04 (Rectangle)
03 (CP)
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(/MY VIA'YI TIT 0IA'Y

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

\ 4 /

topLeft:

bottomRight:\\

Ol (Rectangle)

03

(CP)

NTINN NY'X deep clone ()
N 77N .Object 7¥ N'VITIVO
|2 clone NN ¥NnNl D"Ynn

|21 DY (*2'oNI) iy

T

v

topLeft: _—

bottomRight:
~

04 (Rectangle)

Java nowa 1 n1dIn
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X: 5

y: 10
05 (CP)
x: 20
y: O

06 (CP)
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Cloneable pwinn

public class Point {
private float x;
private float y;
public Point(float x, float y) {

this.x = x;
this.y = y;
¥
public String toString() {
return "<" + x + ", " +y + ">";
} Cg)
®

public static void main(String[] args)
throws CloneNotSupportedExceptiond{
Point pl = new Point(1,2);
Point p2 = (Point)pl.clone();
System.out.println(p2);
System.out.println(pl == p2);
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Cloneable pwinn

public class Point implements Cloneable {
private float x;
private float y;
public Point(float x, float y) {
this.x = x;
this.y = vy;

NDINN NYd
0'9TN
<1.0, 2.0>

false

}

public String toString() {
return II<II + X + 11 , 1 + y + II>II;
) O
O
public static void main(String[] args)
throws CloneNotSupportedExceptiond{
Point pl = new Point(1,2);
Point p2 = (Point)pl.clone();

System.out.println(p2);
System.out.println(pl == p2);
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Cloneable pwinn

public class Circle implements Cloneable {
private Point center;
private float radius;
public Circle(Point center, float radius) {
this.center = center;
this.radius = radius;

}
public String toString() {
return "center= " + center + " ;
radius= " + radius;
}

public static void main(String[] args) throws O
CloneNotSupportedException{

Point pl = new Point(1,2);
Circle c1 = new Circle(pl, 3);
System.out.println(cl);
Circle c2 = (Circle)cl.clone();
System.out.println(cl == c2);
System.out.println(cl.center == c2.center);
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Cloneable pwinn

1D TV NINNANX

N7 17D protected xin Object 7w clone nn'wn =
XY nr7Nn 701 Point nx 790w% o1

NV 11'X Ny¥an clone v 7190wn =
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Cloneable pwinn

public class Point implements Cloneable {
//the rest of the code

public Object clone() throws CloneNotSupportedException{
return super.clone()?

) O
’ O

NIXIIN NANIN
nN'wn v
Point 7w clone
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Cloneable pwinn

public class Circle implements Cloneable {
//the rest of the code

public Object clone() throws CloneNotSupportedException{
Circle clonedC = (Circle)super.clone();
clonedC.center = (Point)this.center.clone();
return cloned(C;

¥
public static void main(String[] args) throws
CloneNotSupportedException{

Point pl = new Point(1,2);
Circle c1 = new Circle(pl, 3);
System.out.println(cl);
Circle c2 = (Circle)cl.clone();
System.out.println(cl == c2);
System.out.println(cl.center == c2.center);
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