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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;

b

/** 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;
1 Java nowa 1 1IN

2N 2D DUOIININ




NIOIN NIN7'NY)

/** 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();

h

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

public double height(){
return topRight.y() - bottomLeft.y();

h

/** 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 {

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 yl, 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();
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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);

}

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

)

/** 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

setTime ()

getSeconds ()
) getMinutes ()

getHours ()

secondElapsed ()

AlarmClock AnalogCloc
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setAlarm () getSecondsPointerAngle ()

getMinutesPointerAngle ()
setAlarmState ()

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

public class ColoredRectangle3 extends Rectangle {

private Color col;

[/ .-

Rectangle nj7nnnn nwnI' ColoredRectangle3 np7nnn =
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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()

AN

nYUN' WP
(extension) nann JAVA-a

ColoredRectangle

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

18lh
(base) o'0a ny7'7Nn
(super class) 7v np'1nn

NYNY
(derived) natax np'7nn
(subclass) n''Tnn nn
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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 yl, double x2, double y2,
PointFactory factory, Color col) {

super(x1, yl, x2, y2, factory);
this.col = col;

} f1a0e nikc ¥ nE 111y o'k
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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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/
@Override

public String to

NWTNN N7 A177 (N0YTw) nMpznin

| MY oIN

String () {

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

}

Java nowa 1 n1IN 32
2'AX 7N NU'ONNIIX



27N win'y

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(Colot. 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, true);

Rectangle rect = new ColoredRectangle3(bl, tr, factory, Colot. BLUE);
rect.translate(10, 20);
rect.setColor(Color.GREEN); // Compilation Error

System.out.println(rect);

~ RERK
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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(...);

r = cr; The static type of r
[V expectColoredRectangle (cr); |remains Rectangle.
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|+

"\ttopLeftis " + topLeft() +

"\ttopRight is " +| topRight

b

"\tcolor is: "' + col ;

N

> Rectangle a nTaI nITun
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NIION

Java nowa 1 1IN
2'AX 7N NU'oNAIN

41




NYIN'l NI

——————
qK1) Rectangle np'7nnnn nuni* ColoredRectangle3 np7nnnw ar 7y =
Rectangle 7¥ D"019N A'NITY? nWA NIRYIN N7 'R (InnIx n%Dn

NIMAND DITINNAN DT NA97 AV AT YTN? NWA? 1> ™

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

——
N'NNIIDN? DYWAI' NR7NN ¢ nwaa nnnon nnd om'p =
NIMIAY NITINA NIV 0'02N NZ7NN 7w NI'v19N

ni7'y' =
TIj7 71200 =

protected — NWTN NI NAT NNTAIN D DW7 =

1N NY' DNMYOKN protected D NTANY NITY =

NNINQ NIZ7NN ,NITA NI7NNn N TaNN Np7nnn =
n7'ann

N'771> NI'X protected NINNKX D'MXY NINJIN NISYQ =
N7'2NN NNIND NIR7NN
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package il.ac.tau.cs.softwarel.shapes;

NYIN'l NI

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 ""bottomRightis " + bottomRight() +
"\ tbottomLeftis " H bottomLeft|+
"\ttopLeftis " + topLeft() +
"\ttopRightis " F topRight;
"\tcolor is: "' + cot3

y




NYIN'l NI

Accessed by class Accessed by
Modifier: where member is Package AL ) AeEsise Ll
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

Java nowa 1 n1IN
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private VS. protected

—
NX NMNIO private NINTY] D 0DIVIVY D'NIDNN Y =

protected NIX11 Java 1 nn'n 17 1 OO0 n NN

N1 UNNwn? 1Y n'n (package x77) n'mmn
T'NN private DIN]

19'NN DIVIV D'NN B
D'AIV D'PINY [N'NY2I NI7A7 NN "My &

N'17N1 N'VNATD X'N NIYAN MY |'2 NN'NAN =
N'XYXIV'0
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private VS. protected

———
protected Tva
NIn ,coloredRectangle iS a Rectangle &

17 I'D' X7W 21N X7 P71 "N97nnn jnan™a iy
JDI'DTN NIX

coloredRectangle has a Rectangle ™

N72'VW' NWA 17 AWONRT7 IX W D71 (1D1Im2 7'on)
NN 1IYIMY nLIYOI
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private VS. protected

S
.private 1va

1AN7 T2 wIN'MN DX N'NINIR™M DM'NoN IXY DY) =
IANXYNXN DA NIXT 1'NON7 117V VTN NN 7y

NX DN 1D1'RY '9D NYAII' NIX D'DN NI'R B
12'NINIR?

NP7NN NTIN DX 1907 717V N> QTIV DY KXNY W
NX 7277 N9XNN NIR77 MYV DX 1'AYn?7 ,0'0an
N1DINN NX 1AW I'AX
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nNYin' Ny1an

S
ONT? N'A' [N X7 final D NNTAINY ATINN &

NITA NIP'?NNna
NYI7 n'n' N1 X7 final > MMAINY np'tTnnn =

?V1m .final X'n String NP7NNN XNAIT =

public final class String {

public class MyString extends String{

n'X'T'DYJIfl NNX'AY

49
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Object n O'YAI' 071D

S
NP7NNNn NYAIr Java a np7nn 7D D 0TI DR .
N771D X7 nE7nnn NOTaN DX NNl LPI'TA NN

? extends N'p109

N'P1I09N DX 121N Y77 onizn 9'oin NT NN &
extends Object

public class Rectangle {

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

————
Java 1 nip7nnn 737 0'oa niinn Object np7nnn =

D'NINY 19501 N?7'D11 (N'Y'TIN0 NINA 'Y7IN)
(?) n>Mx nP'7nn 70w 0v0'oa

D'VIN N2NN NIDN? NNIYR DITINNNN 77N =
n'oNIa M7 (multithreaded programming)
D'NTPNN
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Object n O'YAI' 071D

Method Summary

£l222 | getClass ()
Eeturns the runtime class of an obiect.
Sezind | poString ()
Eeturns a string representation of the object.
P“E;f::: clone ||
Creates and returns a copy of this object.
Loolean

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

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

= tead - -
prokecEe® finalize ()
"-"l:\ld -

Called by the garbage collector on an object when garbage collection determines that there are no more
references to the object.
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NXIYNI DIA'Y

1
VAIYNN DXYN W DT? DNT PRIV DX AWK D719 N1'N - clone =

I'7X Y'aXn N'TNni

1'K WP12NN DXYN DX TIAY' 77TNNN NN wimm D NV X7 =
implements Cloneable

NTY-NTY D'MXY Y |2 AXRIYN NXLAN D"T — equals ™

NXIWN) '=="11019IkN "y :Object 7w 7Thnn NNMawNN =
(nimon

deep clone -1, deep_equals 7y 72717 M natnywpna =

AL IR L
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0'NXVY OIA'Y

0 x = y.clone ()

¢ BEFORE
oy

783

783 783 >4




(/INY OIA'YI TI'T UIA'Y

———————
NPZ7NNN NX '] DXV V'Y Y DA |IT? 'O ™

NITYY (NW'X IX WU'R) DT Nax'nn PERSON1
NX D'771D 17W yoIn

n/Iny =
N/ANIN /XN D/INIRY /YKD&
N/17w nman n/7va =

PERSONI1 oi19'un DN QX N'an 7val alnkn =
NWIN IX YU'N NI'N7 07210
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(/INY OIA'YI TI'T UIA'Y

@

:N71Y9N Y'OUN 'NX

narie

landlord

loved one

02

"Figaro"

landlord

'Ol

1
"Almaviva" -

A A (PERSONT)

03

"Susanna"

loved one

-

(PERSONTI)

Java nowa 1 1IN
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(PERSONI)

name

landlord

loved one
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@
‘—; y Ol

narie

(/INY OIA'YI TI'T UIA'Y

C

:N71Y9n Y'OUN 'N
a.clone ()

name

landlord

loved one

landlord

loved one

"Almaviva" -

A A(PERSONT)

02 03
"Figaro" "Susanna”
- -
(PERSONTI) (PERSONTI)
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landlord

loved one
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(/INY OIA'YI TI'T UIA'Y

P :N71Y9N V'OUN "N
d = a.deep clone()
04
name |"Almaviva" + Y Ol
landlord name |"Almaviva" <
loved_one landlord
7N\ A loved one
(o — o
. A A(PERSONI)
02 03
name| "Figaro" "Susanna"| name
landlord landlord
loved one - > loved one
(PERSONI) (PERSONI)




CE} y 05

acirre [ Admaviva®™

[FERNLINS

el

06 o7
aame | "Figarn” "Susanna”| o
Towved onpe - i foved o
PERSON Y PRSI T

Ol

name ”A]maviva”_‘_

N1'X deep clone ()
¥ N'OITIVO ATINN

. 7
tanaiord

loved one

- In 77n2 .Object
PERSONI)
0 ( 03 NX Ynnl D" jnn
name | "Figaro" "Susanna"| name PR [P Gllers
D'ys7I ("a'onip)
tanalord tanalora

loved one - l loved one T [Aina

_ _ .

(PERSONI) (PERSONI)



nYyin' on'li 0'yYin

2 DA D AW ON' NP NIR7NN 'MYY W) &
ON'N ININ DX D"'?7 D'71D' D'PYIN

70 NX wnNn% na'inn Pwan nunnnn np7nn =
NTAINY NITINNAA 721 7WIn INIX 7¢ DITiNnNn

<<interface>>

|Stack

/

[\

"N
NIMONN "AI0 :XNAIT? =

<<interface>>
IBoundedStack

<<interface>>
lUnBoundedStack

<<Interface>>
ISumStack

Java nowa 1 1IN
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Collection Interfaces

<<interface>>
Collection

rdered
cts duplicdtes

JAN

——
Unordered
Rejects duplicates

<<interface>>
Map

AN

<<interface>>
Set

<<interface>>
List

<<interface>>
Queue

<<interface>>
SortedMap

JAN

Ordered
Allows duplicates

<<interface>>
SortedSet

Ordered

Rejects duplicates

FIFO Order
Allows duplicates

Java nowa 1 1IN
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Ordered
Rejects duplicates
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YN NN

I —
"NwUN xy'n 70 [0 0MXY NINIM NIDAYNI NN Nignn =
"N ninm1t IR

YV TN D'TII'Y 73011770 090117 XLAN YYD VNI =
ANI' DX DAY NIRAX'™M NIRZ7NNN AWIND

N2'N7A NYII' NRP7NNY 1IX? NN Java NSwaw nnn? =
NXIApP NN NAXYAXN X'N 0'101N |AINAY NN ,0'0a NjP7nn
NIXNN N'NY DNXYN
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NNKX 71 W' KX

———————
,1'"TA NNX 0'02 NZ7Nn W' np7nn D7 D ,wnam »

N77NNN IWAIYW) YV DXV KD QYNNI D V1
(Object

NYIN'N [1221010 770 'R D'PYIN YUin'n &
NYIN' 'ON' W' DNYY |'27 D'PYIN 'YW N 7V NNT &
YN NIMVAIR'A NNIX DY YYU7 XNAIT =
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D'PYINI NIZ7NN NN

<<Interface>>

______________________________________________________

Ellipse

JAN

Circle

Trapezoid

Parallelogram

Triangle

A%

Diamond

Rectangle

Java nowa 1 1IN
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abstract classes

—
yax v' n09'7X71 (polygon) y71xn% =

TI7 7190W7 DNA' ,DTIZN QPR V'IXAY 19D NN YV B
(D'yo IpTNIN' 17921W' NITINANI color nTwn)

NITINN 'YUiMmM IX NITY Y7 9'oin? N X7 , 7NN =

'UIN'm I'n' NN QNIYN X NI7nnn '"NY7 11 OX ,)T'RN =
N2V INWTD V71X NIAY 700 AIYN T) 970 1Y
(n'2oN2 MY 'nw7 N9

(abstract class) nowoaman ap'7nnna nn'p 10 W7 =
770 winm oy np7nn
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abstract classes

——
'D'NAN DA"0N DY N7 NR7NN? NnIT NLVYWSIN 7NN W

IN 0'0Q N77NNN MW IY'ANY NITINN UNN? X7 N1 =
D'PYIN

w7 X721 NIYTN DITINA 2V 7007 [N =

NOWOIN NP7NN W D'YOIN 1IX'Y? NI X7 =

NITY ' TAN71 NITINN WNn? [N NOWSIn np7nna =

NIYAI* NIR7NNY QNIYN 0'01) NIYNWwN NIVYWSIN Nip7nn =
TI 7190W2 [120'N IX7?

AbstractShape np7nnn NX 1Tl W
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D'PYINI NIZ7NN NN

<<interface>>

Shape
AN

<<abstract>>
AbstractShape

4&

| |
Ellipse Polygon
AN AN

| |
Circle Trapezoid Parallelogram Triangle

A}

| |
Diamond Rectangle
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Shape pYvInn

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 NOWOINN NZ7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

public Color getColor() { In 77N 72 nwnnn np7nnn
return color 3I0N7 "2 pwInn 7¢ NITINNN
} ’ "nAN TN Tip 7190w

N'D NIvNinn X700 DITIMNN NN °

public void setColor(Color c) { abstract 1 N'yn

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 NOWOINN NZ7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

public Color getColor() {

return color ;
) niwnmn X7 niminn v

2NXAN 7V NNY ©wWoON

public void setColor(Color c) {
color = c

h
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NnowoinN ﬂﬂ'?ﬂYJJ 'X1d NTAnN
—

public abstract class AbstractShape implements Shape {

protected Color color ;

public AbstractShape (Color c) {

this.color = ¢ ; D'x12 Ay (Inxan) nn
] NLVYSIN NN
public Color getColor() { D'Y9IN 1xX"7 [N XY QX 7Y

NN X' 'NAN N7 NN Y'Y
NIvAI'D Nig'7nnn 7Y o'xa
ponN'l (super nIXM)
JUWAID 1 TR 7190wa

return color ;

h

public void setColor(Color c) {
color = c
)

} Java nowa 1 1IN
2'AX 7N NU'oNAIN
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Polygon ny77nnn
——

public class Polygon extends AbstractShape {

public Polygon(Color c, IPoint ... vertices) {

super(c);
// add vertices to this.vertices...

h

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 NIVYOIN NIZ7NN

-0'7Yan
7'27N2 PYINN NN WNN'Y NIIX NIN'DN 1'70N X 7277 NI pwin D' mn YRy B
7YUIN] WNNY'Y NIIX?

(JDBC 7wun%) o'pwin 7w qOIX 0'01 7V DN V' TAN7 N1 VD] =

DXV VINIAXD 17 WI' DX D2 YIN7 1'YN' INW7D pwIn OV TIAY7 AN2IYW N7 Tip M
PYUIMN INIX IR TYNANN NWTN np7nnn

IAND1 12D CTWKR NNYN N9 720 N1NA KD IR TAR Y Dwnnn nZ7nn Twx> B
(Comparable :7un%) n'pwin pnix N2y

.NYIN

2UnN7) NIrArYIO 11'Y IR N90IN NIX? Nt NN YW TIpaTinvm'y. |
(ColoredRectangle, SmartTurtle

DN7YW QNIYN NN XXM D'0I9'0 NND7 QNIYN TP TUKD ,0'019'0 N> MY |
(AbstractShape 7wn?)
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NP7 TI7

3 |790 J'1|7'7nn 2 |790 ]'1|7'7nn Pgo np"’nn
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DID'0?

NP7 TI7

> pwIn
¢
!

NLYOIN Np'7NN

2 790 N77Nn

Java nova 1 n1DIN
2'AX 7N NL'oNIN

790 Ny'7Nn
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D'PYINI NIVYOIN NIZ7NN

1
NITINNA 1) 770 winm xX97 niowsin Nni7nn ' 1an? nNwoskn =
NUYOSIN NP7NN [l PYIN 2 NINANN NN hwowoun (abstract

APT? W D7NE W
NIP70 7¥X [1D0'N fwIn =
790N 7¥X |1Do'n (7702 nwin) nuwoIin nP7NN =

1Y 7Y NIvN) 1272 niowosim nip'7nn oy otnon C++ novwa =
(D'>¥N

NNMNY 7w nowsin np7nn o Tan C++ 2 pwian Y man? 'm» =
(pure virtual) n'owsIn

NYIN' 1TYN 7wl 1271 nivwoim Nignn oy 17Tnon? M X7 Javaa =
(Qwnna ,nann nwn' 7v) Java a nann
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