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

public class ColoredRectanglel { 7v ColoredRectanglel 7w Tizn NX 1)
. nNIX Rectangle n'7nnn 7w TI7n no
private Color col; DAYY YIAWA 'K

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,y1);
bottomLeft = factory.createPoint(x2,y2);

this.col = col;
} Java nova 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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NITHSO

/** 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;

}
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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 np7nnn
private Color col; .Rectangle oi9'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 NN 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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NITHSO

/** 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 + ""\tcolor is: " + col ;
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Is-a Example

setAlarm/()
setAlarmState ()

Clock

| setTime ()
getSeconds ()
getMinutes ()

getHours ()
secondElapsed ()

AnalogCloc

getSecondsPointerAngle ()
getMinutesPointerAngle ()
getHoursPointerAngle ()
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Rectangle n nwin

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

public class ColoredRectangle3 extends Rectangle {

private Color col;

//--.

Rectangle n7nninn nwNI' ColoredRectangle3 np7nnn
col - 90N NTY N1'Tan X'n Rectangle ¥ D'NMN'WAI NITYN 7V Q0N
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nNYi' 'Niin

Rectangle

publfc Rectang1§(IP01nt bottomLeft, IPoint topRight...) 1A
public double width()

public double diagonal()

public void translate(double dx, double dy)
public void rotate(double angle)

public IPoint bottomRight()

(base) 002 N77Nn
(super class) 7v np'7nn

nYN' WP
(extension) nanin JAVA-a

ColoredRectangle
NXNYX
public ColoredRectangle (IPoint bottomLeft, ...) (derived) nata1 np'7Nn
public Color color() (subclass) np'7nn NN

26

public void setColor(Color col)
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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(x1, yl, x2, y2, factory);
this.col = col;
} 7190W NN 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 = c;

h
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(overriding) o'niNY No"T
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super .methodName (arguments)
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D'y 0"'VVO D'NIN'Y OXN

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

A.func();
B. func(); [12) X7 7aX ,TaIY
} INn7X10901157
}
public class B extends A{
1 D"ULVO D'NN'YY NXRT 0NN |YNN2
"NN'YN N1IY NIXa 0'aNinNn 0'vinvy
public class Af .0'YNNY yoIn

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

}
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(overriding) o'niNY No"T

'TD toString NX 0INT? n¥IN ColoredRectangle3 np7nnn
|]27nn yax NO9 TN NN DA N7 9'0IN7

toString NXXIN NX NMWAWN X'N TIR 7190W yin '
NYTNN NP'AI77 (NONTIW) Nmn

"IN oIN

/
@Override

public String toString() {

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

DX NMj' NN
N7'MN NX 7NN
? 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, tt, factory, Colot. BLUE);

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

} ColoredRectangle3 2 noon setColor nTimnn

ColoredRectangle3 2 nonm toString nTinnn
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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, tt, factory, Colot. BLUE);
rect.translate (10, 20);

X| rect.setColor(Colot.GREEN); // Compilation Error
System.out.println(rect);
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Rectangle r = new ColoredRectangle3(..);
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Rectangle r = new ColoredRectangle3(..);
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'O00 0OI9'0

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) ;

ANWI I 7Y '0VOoN 019'uN

.Rectangle
91N I 7w "IN 019'0N
.ColoredRectangle3 ni'n%

- HRRKREE

NID 7w MmN 019'0NY NINNY

n'x7'onip NXaw 072 1n1nax ,ColoredRectangle3
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NTINNN NX wTNN wnn? n1'iyn ColoredRectangle3 Nz7nnin DX NN
(NMINW X091 DTIZN WIN'MA WNNWN? X71) toString

YIN) X721 AR AT =700 70 =
JPUKRIY AN

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

"\tcolor is: " + col ; \

) private > Rectangle 2 T niTwn
NIIOX DN'7R NW'AN D VI
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qNI1) Rectangle n7nninn nwni' ColoredRectangle3 np'7nnnw qx 7y
Rectangle 7¥ D"0190 N'NITYY nwa NRWIN N7 'R (Innixk n7on

NIMIAND DITINNAN T NI9Y N7V N1 YyTN? NWA7 1

/** returns a string representation of the rectangle */
public String toString(){
return "bottomRightis " + bottomRight() +
"\tbottomLeft is " + bottomLeft() +
"\ttopLeft is " + topLeft() +
"\ttopRight is " + topRight() +
"\tcolor is: " + col ;
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N'NNIDNY? NYAI' NR7NN 7¥ Nw'ad NINoN Nnd om''yp
NIMIAY NITINA NIV 0'02N NZ7NNn 7W NI'019N

ni7'y' =
TIi7 71200 =

protected — nYTN NI NAT NYTAIN ) nwo

1NN NYW'a DNMYOKRN protected J NTAINY NITY

NIE7NnN ,(nwAIrY) N0 NiZNn N Tann Apnnn =
.N7'2NN NNIN

NIP7NN N7712 NI'R protected NINNKX D'XY NIN1IN NISYA
N7'aNN NNIXA
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public class Rectangle {

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

//...

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

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 NIRRT

Accessed by class Accessed by
Modifier: where member is Package ATCEEEED) 2] ACEEREED) )7 6
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
(even if sub-class &
Protected Yes Yes super-class are in No
different packages)
Public Yes Yes Yes Yes

Java nowa 1 n1dIN
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private VS. protected

NN NNIO private NINI1I D DIYIVY D'NIDNN Y
protected NIX1 Java 2 nn'n 17 1 OO0 n NN

N1 UNNwn? 1Y n'n (package x7%7) n'mmw
T'NN private DIPN]

19'NN DYVIL DNKX
DIV D'PIN [N'NY2I N2 NIYAN 'Y

N'17N1 N'VNATSD XN NIYIAN MY ' MN'NAN
N'XYXIV'OA
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private VS. protected

protected Tva

NXIn ,coloredRectangle3 is a Rectangle
17 I'N* X7W 210 X7 P71 "'n97nnn jnan"a iy
JDI'DTN NIN
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private VS. protected

.private Tva

AN7 T win'n NX 12'NINIR717 D''NOoN 1IRY DY)
IINXNYN DA NINT 2'Non? N7V yTmn Ninw 7y

NX D'DN N1'RY '9D NYAII' NIN D'MDN MR
12'NINI77

NP7NN QTIN DX 1907 217V ND QTIV DY RXKXY
NX 72727 no¥NN NIR?7 Mmxy NX 1'ayn? ,0'0an
N1DINN NX M1AYW7I 'AX
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NYiN' Nyv'an

NIP?NNA NONT? NIN X7 final D MTAINY ATINN
NRIPN

NYIN'? NINY X7 final > NNTAINY np'7nnn

?V1TN .final X'N String NP7NNN IXNAIT

public final class String { I

public class MyString extends String${

) nX7'9NI7 NN'AY
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Object n O'wANI' 071D

NP7NNN nwAIr Java 1 npnn 75 D 0TI 17X

N9710 X7 nE7Nnn NOTaN OX NNlLPIMTA NNX
? extends N'109

N'PI09N NX 1NN 17"'901PN 901N AT NYpNa
extends Object

public class Rectangle { I

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

Java 1 nip7nnn 757 0'oa nilnn Object N7NNN
D'NINY 1901 N7'I11 (N'2'0'TN0 NN '7IN)
(?) nd>"¥ np'7nn 7OwW 0"0'oa

D'VIN N2NN NIDN7 DNIYR NITINANM 770
'O Mm% (multithreaded programming)
D'NTPNN
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Object n O'wANI' 071D

Modifier and Type Method and Description

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

boolean equals(0bject 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 NiIx1N ,NINX J'Iixn X7 ox ,modifier n nTimya (%)
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NXINYNI DIA'Y

AL AR L

VAIYNN DXV 72U OT7 NNT PNV DX WX D719 N1 - clone
I'7X Y'axn N'tnnl

12'X URIANN DXYN DX TIAY' 77TNNN NN winm D N0AIM X7 =
implements Cloneable

NTYU-NTY D'XY QY "2 AXIYN NRVAN D" T2 — equals

NXIWN) '=="11019IkN "y :Object 7w TN NMMMaAwNm =
(nmon

deep clone -1, deep equals 7v 72717 N2 nth YWpEna
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0'NXY OIA'Y

1197

Ol (CartesianPoint) IPoint p2 = pl.clone()

K
Ul
N

01 (CartesianPoint) 02 (CartesianPoint)

luTn VAN NOX'' clone a NS
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clone v winn

7YUINN WIN'M DX |'X7 NAIN X7
1IX 72X ,(?X7 nn%) Cloneable
STIPN NIRNP Y217'Un NXT D'YIY

O o

public class CartesianPoint implements IPoint, Cloneable{

// previous code

@Override

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

} EXe

nIx' clone nTiNnn
NNP NIVYNAN] UTN VP QIR
CartesianPoint 7w 'x12"Y
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(/INY VIA'YI TI'T OIA'Y

Deep cloning and shallow cloning

NP7NNN 7Y XNAITN NIYYNIRA D'AXY 7190W NTAI0A |IM
.Rectangle

o19'un NITY Y ' Rectangle o19'uon VEP"AIN? DD =
JAPoint
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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 1nnynn
N7 Anx NNy

a N7 'w'win C0Nn9n

N71Y9N Y'OWN TXD
Rectangle b = a

X:
?
//////’ Ve

topleft: 0z (CP)
bottomRight:
x: 20
Ol (Rectangle) y: O
03 (CP)

CartesianPoint 7 qix'p x1in CP (%)
Java nowa 1 n1dIN
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(/INY VIA'YI TI'T OIA'Y

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

N71Y9N Y'OWN TXD

Rectangle ¢ = a.clone()
?

b a

X :
topleft: 02 (CP)
bottomRight:

x: 20
Ol (Rectangle) y: O

03 (CP)
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(/INY VIA'YI TI'T OIA'Y

IPoint tr = new CartesianPoint(5.0, 10.0); T p——
1 1
IPoint bl = new CartesianPoint(20.0, 0.0); R _
ectangle d = a.deep_clone()
Rectangle a = new Rectangle(bl, tr); o
a Cc
x: 5
/ v \
topLeft: 0z (CP) topLeft:
bottomRight: bottomRight:
~N
x: 20 L
Ol (Rectangle) y: O 04 (Rectangle)
03 (CP)
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(/INY VIA'YI TI'T OIA'Y

IPoint tr = new CartesianPoint(5.0, 10.0); NTINN NI'X deep clone ()
IPoint bl = new CartesianPoint(20.0, 0.0); [n 772 .Object '727 N'LVITIVO
Rectangle a = new Rectangle(bl, tr); a2 clone NXK UNN DMpnn
|AIN2 0'ys7 ('2'oNIN) 7Iiny
a d T
x: 5
X: 5
l | y: 10
v > | V: 10
topLeft: 02 (CP) topLeft: —
05 (CP)

bottomRight:\\ x: 20 bottomRight: N
~ | X 20
01 (Rectangle) v
cectangLe 04 (Rectangle) y: 0
03 (CP)

O6 (CP)
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