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

public class ColoredRectanglel {

private Color col;

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

/** constructor using points */
public ColoredRectanglel (IPoint bottomLeft, IPoint topRight,
PointFactory factory, Color col) {
this.bottomLeft = bottomULeft;
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 nowa 1 n1IN
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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());

}
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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 = 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 {

private Color col;
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;

b

/** 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
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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);

b

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

b

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

)
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/** returns a string representation of the rectangle */
g rep g
public String toString(){
return rect + ""\tcolor is: " + col ;

)
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AlarmClock
\

setAlarm()
setAlarmState()

setTime()

getSeconds()
getMinutes()

getHours()
secondElapsed()

AnalogClock

getSecondsPointerAngle()
getMinutesPointerAngle()

getHoursPointerAngle()
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package il.ac.tau.cs.softwarel.shapes;

public class ColoredRectangle3 extends Rectangle {

private Color col;

// ...

Rectangle np7nnnn nwnI' ColoredRectangle3 npnnn =

N'N L (N'UNIVIX D'WINY) Rectangle 7W D'MNYNI NITYN 7V qoil =
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Rectangle
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(super class) 7y np'1nn

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()

AN

nYN' R
(extensionhanin JAVA-a

ColoredRectangle

NYNY
public ColoredRectangle (IPoint bottomLeft, ...) (derived) natax np'7nn
public Color colot() (subclass) np'7nn nn

26

public void setColor(Color col)




NIYAI' NIP7NNA 0'K1]

—
(NLNI AN IMTEN NINNN) NONT N7yn NN NIPNNn =

NP7NN ‘X127 AP D970 'K 701 MIYWKIN NIwn .
super(const ruct or Ar gs) :0'anna o0'oan

21N =

Q'Ol' 0'0QN NZ7NN 'X1Q7 NNRMPN NN 12NXV] 2IND1 X7 DX &
super() NIYN NX 1MXYI 1790170

NX'AY IT 727 'K 'R 0'0QN NP7NN7 DX ,NT NMj7n] =
n'x7'onl;y

Java nowa 1 n1dIn 27
2'AX 7N NU'oNaIN



NIYAI' NIP7NNA 0'K1]

/** 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;

} F1aoe nic ¥1ynd 101y 21k
2p'kyan '3 ?pn
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/** returns the rectangle's color */
public Color color() {
return col;

)

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

)
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@Override
public String toString() {
return super.toString() + ""\tColor is " + col;
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@Override
public String toString() {
return toString() + "\ tColor is " + col;

h
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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, Colot. BLUE);

rect.translate(10, 20); —
rect.setColor(Color. GREEN);

Inherited from Rectangle
System.out.println(rect); \
}

Added in ColoredRectangle3

toString was overridden in ColoredRectangle3
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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);

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

rect.setColor(Color. GREEN); // Compilation Error
System.out.println(rect);

-~ NERRN
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Rectangle r = new ColoredRectangle3(...);
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void expectRectangle(Rectangle r);
void expectColoredRectangle(ColoredRectangle3 cr);

void bar() {
Rectangle r = new Rectangle(...);
ColoredRectangle3 cr = new ColoredRectangle3(...);
V] r=cr, Thestatictypeof r
[Vl expectColoredRectangle(cr); remains Rectangle.
[Vl expectRectangle(cr); ltsdynamic type is now
V] expectRectangle(r): ColoredRectangle3
x| expectColoredRectangle(r);
}

Compilation Error although th&ynamic
type of r is ColoredRectangle3

39
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/** returns a string representation of the rectangle */

public String toString(){

return "bottomRight is "' + bottomRight() +

"\tbottomLeft is " +

bottomLeft

"\ttopLeftis " + topLeft() +

"\ttopRight is " HtopRight +

"\tcolor is: "' + col ;

+

> Rectangle a NnTan niTwn

DN'™N nwIAN D i private
NNION
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/** returns a string representation of the rectangle */
public String toString(){
return ""bottomRightis " + bottomRight() +
"\tbottomLeft is " + bottomLeft() +
"\ttopLeftis " + topLeft() +
"\ttopRight is " + topRight() ;
"\tcolor is: "' + col ;
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package il.ac.tau.cs.softwarel.shapes;

NYIN'l NI

public class Rectangle {

protected|IPoint topRight;
protected [[Point bottomLeft;
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 " H bottomLeft|+
"\ttopLeft is " + topLeft()
"\ttopRight is "  topKight;
"\tcolor is: " + cot3

y
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Accessed by class

Accessed by

Accessed by

Accessed by all

Modifier: where member is Package
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 &
TOHEBHED Yes Yes super-class are in No
different packages)
Public Yes Yes Yes Yes

Java nowa 1 n1IN
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private  vs. protected

_—
NX NONIO private NIXY1 D DIWVILYW D'NIDNN W' &

protected NIX11 Java 1 nn'n 17 21 OO n NN

N1 UNNwn? X n'n (package x77) n'mmw
TN private DI7N2A

19'NN DIYILV D'NX
DIV D'PINI [N'NYZI NI7A1I7N NIYAAN MY B

N'17N1 N'VNATSD X' NIYIAN MY |'2 NN'NAN =
N'XNXID'0Q
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private  vs. protected

—

protected Tva

XIn ,coloredRectangle IS a Rectangle =
17 I'N* K7W 21N X7 P71 "N97nnn [nan"a miy
DD NIN

coloredRectangle has a Rectangle m

N72'W' NYWA 17 AWONT7 IX W P71 (121m2 7'on)
NN 1IYINMY nLIYOI
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private  vs. protected

—
.private Tva

AN7 "TO wINn'MN DX N'NINIRYA DN'N0N 1INY DY) &
IINXNYN DA NXT Y'NoN7 N7y yv1nmn Ninw 7y

NX D''DN NI'NY 'S NYAI' NN DM1'DN D' -
12'NINI?7

NP'7NN ATIN DX 1907 717V ND qTIV DY XXKRY W
NKX 7277 NO¥NN NIZ77 mMxy NX 1'avn7 ,0'0an
N1DINN NX NAY71 I'AX

Private Property |

MO TRESPASSING

Java nowa 1 n1dIn 48
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NYiN' Ny'n

|
ONT? N'N' N1 X7 final D MTAINY NTINN &

NITA NIP'7NN2
NYI7 n'' N N7 final D MMAINY apg'7hnn &

?v1m .final X'n String NP7NNN (XNAIT =

public final class String {

! public class MyString extends String{

) n'X7'9N17 NNAY
49

2'2N 7N NU'0NANIN



Object n D'WI' 071D

—
NP7NNN nYaIr Javaa np7nn 72 D 0TI 1R .

N7710 X7 NpP7NNN NOTAN DX NNALLPI'TA NNX
? extends n'yp109

N'PI09N NN NN N7"'911PN 9'0n NT NN =
extends Object

public class Rectangle {

j public class Rectangle extends java.lang.Object {

} 50




Object n D'WI' 071D

—_—
Java 1 nip7nnn 72% 0'02 niinn Object np7nnn =

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

D'VIN NANN NIDN7 NNIYR NITINNANN 770 =
D'0NIpa 1N (multithreaded programming)
D'NTPNN
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Object n D'WI' 071D

Method Summary

Cla==

getClass (]
Eeturns the runtime class of an object.
Fezind ppString|)
Eeturns a string representation of the object.
Pm;;?::: clone [}
Creates and returns a copy of this object.
boolean

efuals (Chiject okbj)
Indicates whether some other object 12 "equal to" this one.

int

hashCode ()
Eeturns a hash code value for the object.

protected
woid

finalize ()
Called by the garbage collector on an object when garbage collection detertnines that there are no more
references to the obiject.
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NXIHYNI VIA'Y

—
VAIYNN DXVN 727U DT7 ONT PNIY DX YUK N71V9 N1'n - clone =

I'78 Y'axn n'tnni

12'N UPIANN DXVYN DX TIAY' 77NN NN YIinm D N0AIM X7 =
Implements Cloneable

NTY-NTY 0DNYY QY 2 AXIYN NRVAN D"MTa—equals =

nXNwN) '=="1019i1kn "y :Object 7w 7TnNN NMMawmm =
(nimon

deep_clone -1, deep_equals 7y M2717 N1 nthywpna =

AL LA
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0'NXY VIA'Y

5) X = y.clone ()

i BEFORE
oY

783

783 783 >4




(/INY VIA'YI TI'TY VIA'Y

—
NPZ7NNN NN A'¥1 D'AXY V'Y 7Y DAICA [IT? 'O ™

NITYUY (NWU'X IX WU'R) DTX Nax'nn PERSON1
NX D'771D 17 yoImn

n/Inw =
N/ANIX YXIN A/ INIRY A/WURN &
N/17w nman n/7va =

PERSONI1 o19'un DN QX Nn'an 7val alnkn =
NYIX IN U'R NI'NYT 0710
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(/INY VIA'YI TI'TY VIA'Y

@

:N71Y9N Y'OUN 'N

b=a

name

landlord

loved one

name

landlord

loved one

Ol

1
"Almaviva" -

A A(PERSONT)

02 O3
"Figaro" "Susanna"| name
landlord
- ol loved one
(PERSONI) (PERSONI)
56
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(/INY VIA'YI TI'TY VIA'Y

@

:N71y9n y'OwUnN N

c = a.clone()

name

landlord

loved one

name

landlord

loved one

‘—; Ol

"Almaviva" -

A A(PERSONT)

02 O3
"Figaro" "Susanna"| name
landlord
- ol loved one
(PERSONTI) (PERSONI)
57
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(/INY VIA'YI TI'TY VIA'Y
P :N71Y9N Y'OUN )'X
a.deep_clone()

04
name "Almaviva" + Ol
landlord name "Almaviva" -
loved _one landlord
/\ A loved one
|:I C :I— I —
\ Y, A A (PERSONTI)
02 O3
name| "Figaro" "Susanna"| name
landlord landlord
loved one < sl loved one
(PERSON1) (PERSONTI)




@ y 05

name

landlord

loved one

@

Ol
name |"Almaviva" g
landlord
loved one
(PERSONI)
02 03
"Figaro" "Susanna”
- >
(PERSONTI) (PERSONI)

acirre [T Admaviva®™

(FPERANINT )
06 07

dagme| "Figarn” "Susanna®| o

=i}
[ Y AT [ s L T

N1'x deep clone()

¥ N'VITIVO NTINN
In 77na .Object

NN UYnnl D"ypnn
7iny |ama clone

D'Mys7i ("aronin)
TIT A2

name

landlord

loved one



nYn' on'i 0'vin
E—

2 DA D NYIN' ON' NN NIR?NN '"MYUY DY) =

ON'N INIX NX D77 D'71D>' D'PYIN

70 NN UNN7 N'NN Yan nynnnn ngnn =
NTAINY NITINNAN 721 7WIn INIX 7¢ DITINAN

"IN

e NI0NN 10 :RNAIT? =

|Stack

/

AN

<<interface>>
IBoundedStack

<<interface>> <<interface>>
lUnBoundedStack ISumStack
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Collection I nterfaces

dered
cts du

<<interface>>
Collection

p&é

JaN

——
Unordered
Rejects duplicates

<<interface>>
Map

AN

<<interface>> <<interface>>
Set

List

<<interface>>
Queue

<<interface>>
SortedMap

JAN

Ordered
Allows duplicates

<<interface>>
SortedSet

Ordered

Rejects duplicates

FIFO Order
Allows duplicates

Java nowa 1 n1IN
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Ordered
Rejects duplicates
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nNYiN' Ni'o'n

——
"NwiN' xy'n P7n [0 0mMyy NNl NidAYN NI Nip7nn =
"nuN NIt IR

YV T2 DY 22301 1775 090117 XVAN YVN wAIY =
ANI' DX DAY NRAX'MM NIR7NNN NN

12N NYAII' NZ7NNY 1NX? NN Java nSvwaw ninn? =
NXIQP DX NAXYAYA X'N D'I0N [AINaY "N L0'02 NP7NN
NINNN X'NY D'NXYYN
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NNKX 71 W' KX

—
,I'TA NNX 0'0Q NP7NN W' npnn 07 D ,uam =

NPZ7NNN IWAIYY) YV DXV XID DY 9Ia D 7V
(Object

NWIN'D 112101 770 'K D'7WIN win' =
NWIN' 'ON' W' DNYY 27 D'PYIN |'AW X 7V NXT &
AWM NIMVNIRA NNIX QYA YYU'7 XN2aT @
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D'ZYINI NIZ7NN NI

—
? ! i N h ] .
ANI' |1D1IN YV INnT OXN <<interface>>
Shape
ZA
Ellipse Polygon
AN AN
| |
Circle Trapezoid Parallelogram Triangle
| |
Diamond Rectangle
Java nowa 1 n1IN 64
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abstract classes

e
yax v n09'7x71 (polygon) v7ixn% =

TI 2190W7 DN ,DTIPN QYA V'INAY '9D WM Yy W
(D'Myo 1PTNIN' 17901YW' NITINNNI color nTwn)

NITINN 'YIN'M IX NITY pwIn? 9'oin? N1 X7 ,TNn =

'UIN'M I'N' NN QNIYN QX NIZ7NNnn 'NY7 11X OX )T'RXN =
A1 INWT?D V71X 1Y 90N 2N T) QR0 Iy
(N'25N2 NIY '"NYT7D N09'IX

(abstract class) nowoama np’nna nn'*7 D DW7 =
77N wIin'm oy npnn
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abstract classes

——
'D'NQN D'A"0N DY N7 NR7Nn7 NaiT NowsIn npnn =

IN 0'02 NP7NNN DY IVANY NITINN UNN7 X7 N =
D'7WIN

lwnn% X721 NIYTN NITINA 2V 70N7 [N =
NLYOIN NP7NN 7Y D'YOIN IX'7 NI N7 =

NITY ' TAN71 NITINN N7 [N NVYSIn np7nna &

NIYAI' NIZ7NN7 gnivn 0'01) NIvNwn NIVYSIN Ni7nn =
TIZ 7190w |1>0'N IXT

AbstractShape np'nnnnxT) ™
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D'ZYINI NIZ7NN NI

<<interface>>
Shape
-
<<abstract>>
AbstractShape

4&

| i
Ellipse Polygon
AN AN

| |
Circle Trapezoid Parallelogram Triangle

ﬁk

| |
Diamond Rectangle
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Shape pwinn

—

public interface Shape {

public double perimeter();

public void display();

public void rotate(IPoint center, double angle);

public void translate(IPoint p);

public  Color getColor();

public void setColor(Color c);

...
}
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AbstractShape NUYWOINN NP7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

N 77N 77 NwnNnn np7nnn e

blic Col tCol
public Color getColor() 10N "1 Pwann 7w NIMmnn

return color ;

) "NDYNN TN T 7190w
N'DN NIYNINN X710 NITINNAN DX °
public void setColor(Color c) { abstract 1 N1'¥n
color = c;
h
public abstract void display();
public abstract double perimeter();
public abstract void rotate(IPoint center, double angle);
public abstract void translate(IPoint p);
b
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AbstractShape NUYWOINN NP7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

public Color getColor() { | A1AYAN 7V AT AWOX

return color ;

b

public void setColor(Color c) {
color = c

)
)
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Polygon ny77nnn

public class Polygon extends AbstractShape {

public double perimeter() {...}

public void display() {...}

public void rotate(IPoint center, double angle) {...}
public void translate(IPoint p) {...}

public int count() { return vertices.size(); }

private List<IPoint> vertices;
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D'7WINI NIVYSIN NIP7NN

—
NITNN 1) 779 winm X797 niowsin nip7nn ' Tan? NNWoxn =
NUYOIN NZ7NN |21 PYin |'2 NINann NX hwowon (abstract

NT 7V 2IUN) OX D7INI W
NIZ70 7¥X [1D0'N pwIn =
790N 7¥X [120'N (7702 nwIN'l) NVWSIN NP7NN =

1Y 7Y NNIvN) 1272 NIvwoIm Nip'7nn oy otnhon C++ nowa W
(D'D>xN

N'NNY DY nowom np7nn oan C++ 2 pwin vY1an? ' =
(pure virtual) n'owoIn

NYIN' 1TYN 7wa 1A% nIvwoim ni7nn oy 0Thon? N X7 Javaa =
(Awnna ,nann nwin' 7v) Java 2 nann
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