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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 = 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;
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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);

h

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

b
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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;

)

/** constructor using coordinates */
public ColoredRectangle2 (double x1, double y1, double x2, double y2,
PointFactory factory, Color col) {
this.rect = new Rectangle(x1, y1, 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();

)

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

h

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

h

Java nowa 1 n1dIn 14
2N 7N NU'oOMNNIN



/**¥ returns a string representation of the rectangle */
public String toString(){

return rect + ""\tcoloris: " + col ;

}
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setTime ()

getSeconds ()
getMinutes ()

getHours ()
secondElapsed ()

AlarmClock

\

AnalogClock

nl getSecondsPointerAngle ()
setAlarm/() getMinutesPointerAngle ()
setAlarmState () getHoursPointerAngle ()
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Rectangle n nwin

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

public class ColoredRectangle3 extends Rectangle {

private Color col;

[/ -

Rectangle n77nninn nwNI' ColoredRectangle3 np7nnn =
col - Q0N NTY N1'Tan X'N Rectangle 7¥ D'NNWAI NITYN 7V qon =
D'YI1 DI'X NI'VVO NITINNI O'R1Y =

Java nowa 1 n1dIn 25
2N 7N NU'oOMNNIN



NYin' "N

Rectangle

public Rectangle(IPoint bottomLeft, IPoint topRight...) min

public double width() (base) 0'02 niz7nn
public double diagonal() (super class) 7y nptnn
public void translate(double dx, double dy)
public void rotate(double angle)

public IPoint bottomRight()

AN

nYUN' Wy
(extension) nann JAVA-2

ColoredRectangle NYNY
public ColoredRectangle (IPoint bottomLeft, ...) (derived) mATa1 np7NNn
public Color color() (subclass) np7nn nNn

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) {

Supet(x]_, y]_, XZ, y2, factory);
this.col = col;
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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 = ¢;

)

Java nowa 1 n1dIn 29
2N 7N NU'oOMNNIN



(overriding) D'NINY NO"T

——
NYIN'2 N72'7 X'NW NTINA ONT? N710' np7nn W

N7y 7'y =
"NMNX MiNN" N90IN =

NNT NN'NNAI NNT DY NTINNA Y TAN7 YA npnnn 7y =
(NOT X71 NONYN 'NIT NNNK) NYINY N72pNnY NTINNY

2NN WNnwne [N ,NO0NTIY NTINNA UNNwn? 'mo .
super .methodName (arguments)

Java nowa 1 n1dIn 30
2N 7N NU'oOMNNIN



(overriding) D'NINY NO"T

i
'TD toString NX 0NT? n¥IN ColoredRectangle3 njp7nnn =
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toString NXXIN NX NIWIYN X'N TI7 7190W yin7 ' =
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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;
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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, Color. 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, Color. BLUE);
rect.translate(10, 20);

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(...);

V] r = cr; The static type of r
[V] expectColoredRectangle (cr); |remains Rectangle.
[Vl expectRectangle (cr); Its dynamic type is now
V] expectRectangle (r); ColoredRectangle3
X| expectColoredRectangle(r);
}

\

Compilation Error although the dynamic
type of r is 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 " -l-ltopRight ; I
"\tcolor is: " + col ;

} Rectangle a2 nTain niITun
nwan D i1 private >

NIIOX DN'™IN
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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 ;
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package il.ac.tau.cs.softwarel.shapes;

NYM'l NIXRY')

public class Rectangle {

protected |IPoint topRight;
protected [IPoint 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 " + topRight ;
"\tcolor is: " + col ;

| I
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Accessed by class

Accessed by

Accessed by

Accessed by all

Modifier: where member is Package
. 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
(even if sub-class &
Protected Yes Yes super-class are in No
different packages)
Public Yes Yes Yes Yes

Java nowa 1 n1In
2'AN 7N Nv'oNaIIN
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private vs. protected

—
NX N1NIOo private NINT1 D D'WYIVLY 0O'NIDNN Y =

protected Nix111 Java a nn'n 17 51 OO0 n NN

N UNNwN? "X n'n (package X77) n'mmx
TN private DI7N]

19'NN DYIV D'NX &=
D'AIV D' [N'NYZI NI7A1IN NIYAAD MY B

N'17N1 N'VNATSD X' NIYIAN 'NY |'2 NN'NAN =
N'X¥XIV'0A
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private vs. protected

———
protected Tva
NIn ,coloredRectangle /S @ Rectangle =

17 ' X7W 21an X7 P71 "N97nnn [nan"a miy
DD NIX

coloredRectangle has a Rectangle ®

N72'W' NYWA 17 AWWONT7 IX w71 (121na 7'on)
NN 1IYIMmM7 nuIYoI
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private vs. protected

—
.private Tva

1AN? *TO wIN'MN DX N'NINIR?A DN'N0N 1INY DY) &
IINXNYN D) NXT Y'NOoN7 N7y yv1mn Ninw 7y

NX D''DN NI'NY '9 NYWAI' NN D'M'DN 101'R -
12'NINI?7

NP7NN ATIN DX 1907 717V ND qTIV DY KXKRY W
NX 7277 N9XNN NIR77 MYy NX 1'AYn? ,0'0an
NIDINN NN NIAWYI I'ANX

Private Propertcy |

NO TRESPASSING
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NYiN' Nyvan

S
OINT? N'A' N1 X7 final > MTAINY NTINN &

NITA) NiZ7Nna
NYI7 N0 N1 X7 final > MMAINY apg'7nnn &

?V1m .final X'N String NP7NNN (XNAIT =

public final class String {

public class MyString extends String{

n'X'7'9N1p NNAY
49
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Object n D'WAI' 071D

S
NP7NNNn NYAIr Java a np7nn 7 D 0TI DONK =
N771> X7 NpP7NNN NOTaN DX NNALLPI'TA NNX

? extends N'109

N'P1I09N NN 1INIPNA Y77 onipn 9'oin NT NN =
extends Object

public class Rectangle {

public class Rectangle extends java.lang.Object {

50




Object n D'WAI' 071D

———
Java 1 nip'7nnn 757 0'0a niinn Object n7Nnn =

D'NINY 1901 0711 (N''0'TIN0 NIXA Y7IR)
(?) n>Mx nP'7nn 75w 0"o'oa

D'0IN N2 NIDN? NNIYR DITIMNNN 770 =
n'oNia Im?1 (multithreaded programming)
D'NTPNN
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Object n D'WAI' 071D

Method Summary

Cla=s=

getClass ()
Eeturns the runtime class of an object.
Zerind | postring()
Eeturns a string representation of the object.
P“E;f::: clone (]
Creates and returns a copy of this object.
boolean

equals (Chiject obj)
Indicates whether some other object 1z "equal to" this one.

int

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

protactaed
woid

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

1
VAIYNN DXVN 72U OT7 DNT NIV DX WX 0719 N0 - clone ™

'8 yraxn a'tnni

N'X YpIANn DXyn OX TIAy! 7TNNN NN YINM D NVAIN X7 =
implements Cloneable

NTYU-NTY D'MNYY Y 2 AXIYN NIRVAN D"T] — equals ©

NXRHIWN) '=="71079IkN "y :Object 7w 7TNNNn NMYNMawiNMm =
(nimon

deep_clone -1, deep_equals 7y 12717 N1 ntnYwpna =

AL L
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D'NXY VIA'Y

0 x=y.clone ()

BEFORE

@ i @ li AFTER

783 783 >4




7iny V'Y TIT VIA'Y

S
NP7NNN NN A'¥1 D'AXY V'Y 7Y Do [IT? 'O ™

NITYY (NW'R IX U'R) DTR Nnaxy'nn PERSON1
NX 0'77D 17w yomn

n/InYy =
N/ANIX YXIN A/ INIRY A/WUIRN &
N/17w nman n/7va =

PERSON1 oi19'on non qx nan 7yalainkn =
NY'N IN WX N7 0710
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(INY VIA'YI TI'TY VIA'Y

@

:N71Y9n Y'OVUN '

name

landlord

loved one

02

"Figaro"

landlord

'Ol

1
"Almaviva" -

A A(PERSONI)

03

"Susanna"| name

landlord

loved one

> loved one

-

(PERSONI)

Java nowa 1 n1In
2'aX 7N NV'0NAMIN

(PERSONI)
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@
‘—¢ y Ol

name

7iny V'Y TIT VIA'Y

Cc

:N71Y9N Y'OUN 'N
a.clone ()

narie

landlord

loved one

landlord

loved one

"Almaviva" <

A A (PERSONI)

02 O3
"Figaro" "Susanna”
- -
(PERSONTI) (PERSONI)

Java nowa 1 n1In
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name

landlord

loved one
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7iny V'Y TIT VIA'Y

P :N721Y9N Y'OUN N
E a.deep_ clone ()

04
name |"Almaviva" + Ol
landlord name |"Almaviva"
loved_one landlord
VRN A loved one
|:I C ::— IR
) A A(PERSONI)
02 03
name| "Figaro" "Susanna"| name
landlord landlord
loved one - > loved one
(PERSONI) (PERSONI)




@ y 05

aeenre A dmiaviva”™

(PERNOINT )
06 07
name | "Figaro" "Susanna”| nome
C'; tandtord .':-_-”l'.'.u il
foved one = -

- foved o
(RN Pl NN T

Ol

name ["Almaviva"

landlord

loved one

- N)'X deep_clone ()

¥ N'VOYTIVO NTINN
i In 77N2 .Object

(PERSONI)
02 03

NXR Yynnl D"Yyy/nn

7InY |2INd clone

name| "Figaro" "Susanna"| name
1 11 1
landlord landlord D nvDI" ( al O-\lp -\)
loved one -< l loved one T IJIJ

(PERSONI) (PERSONI)



nYyin' on'li 0'yYYin

—
2 DA D AW ON' NIN''7N NIR7NN '"MUY DY) =

ON'N INIX DX 0"7 D710 D'PYIN

70 NN UNN7 N2'INN PYIn nynnnn ngnn =
INTAINY NITINNA 721 WUIN INIXK 7Y DITINNN
Ialhk!

<<interface>>
|Stack

/ N\ \
<<interface>> <<interface>> <<interface>>
IBoundedStack | [IUnBoundedStack ISumStack

NIMONN 'A10 NNAIT? =
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Collection Interfaces

<<interface>>
Collection

rdered
cts dupligdtes

[\

——
Unordered
Rejects duplicates

<<interface>>
Map

AN

<<interface>>
Set

<<interface>>
List

<<interface>>
Queue

<<interface>>
SortedMap

AN

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'oMN'n

I —
"N’ 'Yy 770 |0 0Myy NiNiim NidYYN2 NidN Nignn =
"nUN Nt IR

YV T2 D'TI'Y 22301 1775 090117 XVAN YVN wAIY B
ANI' DX DAY NRX'MM NIR7NNN nwNh

N2'N7I2 NYII' NR7NnY nX? NN Java nodvwaw ninn? =
NXIQP DX NAXYAYA X'N D'I0N [AINaY "N ,0'02 NP7NN
NINNN X'NY D'NXYYN
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NNX 71 W' XX

S
,7I'TA NNX 0'0Q NP7NN W' npP7nn 707 D ,unam =

NP77NNN IWIIYY) YV DXV RID QWA QA D V1
(Object

NYIN'N (12111 270 'R D'PYIN winm =
NYIN' 'ON' W' DNYY |'27 D'PWIN |'AW X 7V NNT B
YN NIMVNAIRA DN DY YUT7 XNDAIT &
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D'ZYINI NIZ7NN NN

—
<<interface>>
Shape
:A
Polygon
AN

Trapezoid Parallelogram Triangle

A%

Diamond

Rectangle

Java nowa 1 n1In
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abstract classes

——
yax v n09"7x71 (polygon) v2ixn% =

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

NITINN 'UINM IX NITY pwIn? 9'oin? [N X7 ,7TNN =

'UIin'm I'n' NN Qnivn ax Nip7nnn 'My? 1Ix1 ox TR0 B
VI INYWT?D V71X 1Y NN 2N T) QR0 Iy
(N'75N2 MY 'Y N09'IX

(abstract class) nowsimn apgnnn Nn'p D DW? =
77N wIin'm oy npnn
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abstract classes

——
'D'NQN D'A"0ON DY 070 Np7Nn7 NiT NowsIn Npnn =

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

lwnn% X721 NIYTN NITINA 2V 7007 [N =
NLYSIN NP7NN 7Y D'YOIN 1IX'Y? N1 X7 =

NITY ' TAN71 NITINN N7 [N NVYWSIN np7nna W

NIYAI' NIR7NNYT 9QNIvN 0'01D NIYNWN NIVYOIN Nip7nn =
TI 7190w |1>0'N IX7

AbstractShape np7nnn NX Y'TA &
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D'ZYINI NIZ7NN NN

<<interface>>

Shape
£

<<abstract>>
AbstractShape

4&

| |
Ellipse Polygon
JAN AN

Circle Trapezoid Parallelogram

Triangle

Diamond Rectangle

Java nowa 1 n1In
2'aX 7N NV'0NAMIN
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Shape pvInn

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 NLUYOINN NP7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

N 77N P nwnnn npnnn .
return colof I0N7 "D pWINN 7¢ NITINAN

’ n n
} NN TIM" TIR 7190w

public Color getColor() {

X'nN NIYNiNn X700 NITIMNN DX *

public void setColor(Color c) §{ abstract 1 N1'"¥n

color = c;

}

public abstract void display();

public abstract double perimeter();

public abstract void rotate(IPoint center, double angle);
public abstract void translate(IPoint p);
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AbstractShape NLUYOINN NP7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

public Color getColor() { | ANNYAN 7Y ANIY AWOR

return color ;

)

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'PYINI NIVYSIN NIZ7NN

—
NITNN 1) 779 winm X797 niowsin Nip7nn ' Tan? NNWoKkn =
NUYOSIN NP7NN |21 PYIN 2 NINANN NX Nwowoun (abstract

ADT? W D7NE W
NIZ70 78X [1D0'N pwIn =
790N 7¥X [120'N (7702 nwIN'l) NVWSIN NP7NN =

1Y 7V NIvN) 1271 nivwsm nipnn oy otnon C++ nowa =
(D'>xN

N'NNY 72w nowom np7nn o'Tan C++ 2 puain yman? ' =
(pure virtual) D*owoIM

NYN' 1TYN 7w TA71 nivwsin Ninn oy YThon? M X7 Javaa =
(Qwnna ,nann nwn' 2y) Java a nann
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