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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;
! Java nowa 1 n1IN

2'AN 7N NU'0NANIIN



NIOIN NIN7'RY

/** 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());

}

A'AX 71 NU'0ONA"IIN



NIOIN NIN7'RY

/** 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 {

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();

} Java nowa 1 n1IN 12
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/** returns the horizontal length of the cutrent 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 = c;

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

return rect + ""\tcoloris: " + col
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package il.ac.tau.cs.softwarel.shapes;

public class ColoredRectangle3 extends Rectangle {

private Color col;
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public double diagonal() (super class) 7y npnn
public void translate(double dx, double dy)
public void rotate(double angle)

public IPoint bottomRight()
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ColoredRectangle NYNY
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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 yl, double x2, double y2,
PointFactory factory, Color col) {

super(x1, yl, x2, 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 = c;

)
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@Override

public String to

NYTNN N'AI77 (NOTIY) Nipnn
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String() {

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, 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);
System.out.println(rect);
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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;
expectColoredRectangle (cr) ;
expectRectangle (cr) ;
expectRectangle(r) ;
expectColoredRectangle (r) ;
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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 ;
"\tcolor is: " + col ;
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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;

public class Rectangle {

protected
protected

private PointFactory factory;

//...

IPoint topRight;
IPoint bottomLeft;

NYIN'l NIXK'Y)

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

public class ColoredRectangle3 extends Rectangle {

public String toString(){

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

return "bottomRight is " + bottomRight() +

"\tbottomLeft is " +

bottomLeft H

"\ttopLeft is " + top]

eft() +

"\ttopRight is "' 4 topRight ;

"\tcolor is: " + col;

y
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Accessed by class Accessed by
Modifier: where member is Package AEEEEEED 2] AEEESEED 9 &
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
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N'X¥XIV'0A
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private VS. protected

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

17 I'N* X7W 21an X7 P71 "N9%nnn [nan"a miy
DTN NIX

coloredRectangle has a Rectangle ™

N72'W' WA 17 AWOXR? X w7 (1212 7'on)
'Mn9N IYIN'M7? nLIYOI
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private VS. protected

S

.private 1va

AN? *TO wIin'MmN DX 'NINIR D'Y'N0oN NXY DY) &
IAINXNXN DA NIXT 1'NON7 117V yT!Min NNy v

NX D21 1D1'RY '9D NYAII' NIX D'DN NI'R =
12'NINIRY?

NP7NN ATIN DX 1907 717V ND QTIV DY XXKXY W
NKX 7277 NO¥NN NIZ77 Myy NX 1'avn? ,0'0an
N1DINN NX NIAY71 I"AX
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NYiN' Nyvan

S
OINT? N'N' N1 X7 final > MTAINY ATINN &

NITA) NiZ7nna
NYI7 n'n' N1 X7 final D MNMAINY apg7nnn &

?V1m .final X'N String NP7NNN IXNAIT =

public final class String {

public class MyString extends String{

n'X7'9N17 NNAY
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Object n D'WAI' D7D

S
NP7NNN nearr Java 2 np7nn 72 D 0TI 1NnR .
N771> X7 NpP7NnN NOTAN DX NNALL2I'TA NNX

? extends N'p109

N'PI09N NN NNIPNA Y?"'9IEN 9'oin NT NN =
extends Object

public class Rectangle {

public class Rectangle extends java.lang.Object {
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Object n D'WAI' D7D

—
Java 1 nip7nnn 757 0'oa niinn Object n7nnn =

D'NINY 1501 N'7'On1 (M0N0 NN '7IX)
(?) nd>"¥ Np7Nn 75w 0'o'oa

D'VIN NANN NIDN7 NNIYR DITIMNNN 270 .
D'0NIpa 1N (multithreaded programming)
D'NTPNN
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Object n D'WAI' D71D

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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NXIHNYNI VIA'Y

—
VAIYNN DXV 7Y OT7 DNT PNV DX WK D719 N1'0 - clone ™

"N yRaxn n'rnnl

12'X URIANN DXYN DX TIAY' 77NN NN YINM D NVAIN X7 =
implements Cloneable

NTYU-NTY D'MYY I |2 AXRIYN NIXLVAN D"T] — equals ®

NXINWN) '=="71019IkN "'V :Object 7w 7TANnNn NMMa winn =
(nmon

deep_clone -1, deep_equals 7y 72717 N nthywpna =
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D'NXY VIA'Y

@ x =y.clone ()

¢ BEFORE
oy

A

783




(/INY VIA'YI TI'T VIA'Y

S
NP7NNN NN A'¥1 0'AXY V'Y 7Y DAICA |IT? *TO ™

NITYY (NW'R IXN U'R) DTR Nax'nn PERSON1
NX 0'77D 17w yosimn

n/Inw =
N/ANIN Y/RIN D/INIRY D/YURN =
N/17w ntan n/7va =

PERSONI1 o19'0n DN QX Nn'an 7val ainkn =
NYIN IN U'R NIMN7 097100
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(/INY VIA'YI TI'T VIA'Y

@

:N71Y9N Y'OUN 'X

narie

landlord

loved one

02

"Figaro"

landlord

'Ol

1
"Almaviva" -

A A (PERSONT)

03

"Susanna"

loved one

-

(PERSONTI)

Java nowa 1 n1IN
2'AX 7N Nu'oNANIN

(PERSONI)

name

landlord

loved one
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@
‘—; y Ol

narie

(/INY VIA'YI TI'T VIA'Y

C

:N71Y9n y'owUn 'N
a.clone ()

name
landlord

loved one

landlord

loved one

"Almaviva" e

A A (PERSONT)

02 O3
"Figaro" "Susanna'| name
landlord
- - loved one
(PERSONI) (PERSONI)
57
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(/INY VIA'YI TI'T VIA'Y

P :N71Y9N Y'OUN 'X
d = a.deep clone()
04
name "Almaviva' + Y Ol
landlord name |"Almaviva"
loved_one landlord
7N\ A loved one
( ¢ }—— -
"/ A A(PERSONI)
02 O3
name| "Figaro" "Susanna"| name
landlord landlord
loved one - > loved one
(PERSONI) (PERSONI)




@ 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'UOTIVO NTINN

. 7
tanaiord

loved one

- In 77n2 .Object
PERSONI)
0 ( 03 NX Ynnl D"pnn
name | "Figaro" "Susanna"| name 7ny aina clone
D'yo71 ("a'onip)
tanadiora tanalora

loved one - l loved one 1T [2ina

~ _ .

(PERSONI) (PERSONI)



nYyin' on'li 0'yYYin
—_

2 DA D NYIN' ON' NIN''PN NIP7NN 'NYY DY) B

ON'N IMIX NN D"P7 O'71D' D'PYIN

70 NN UNN7 N2YNN 7Yan nynnnn npgnn =
NTAINY NITINNAN 721 PWIN INIX 7Y NITINNAN

"IN

- ieece NIMONN 'AI0 :XNAITY =

|Stack

/

[\

<<interface>>
IBoundedStack

<<interface>> <<interface>>
lUnBoundedStack ISumStack
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Collection Interfaces

dered
cts du

<<interface>>
Collection

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

I —
"NuN' xy'n PN [0 DMy NiNim NiDAYN1 DA Nip7nn =
"nuN' NIt IR

YV TN D'TI'Y 7301 1775 090117 XVAN YVN WIIY W
ANI' DY DAY NRAX'MM NIR7NNN Awnh

N2'N72 NYAI' NR7NNY X7 INNa Java novwaw ninn? =
NXIAP NN NAXYAYA X'N D'10N ]AINAY 0 ,0'01 NjP7Nn
NINNN X'NY DMNXYN
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NNKX 71 W' KX

—
,I'TA NNX 0'01 NP7NN W' NN 707 D ,wnam =

NZ70NN IYAIYY) YV DXV XKIN QYN Q2 D 7V
(Object

NYIN' 112101 770 'R D'PYIn winm =
NWIN' 'ON' W' DNYY |27 D'PYIN ['AW X 7V NINT &
AWM NIMVNIRA NNIX QYA YYU'7 XN2aT @
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D'ZYINl NIZ7NN NN

—
<<interface>>
Shape
ES
Polygon
AN

Ellipse

JAN

Circle

Trapezoid Parallelogram Triangle

A%

Diamond

Rectangle

Java nowa 1 n1IN
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abstract classes

——
yax v n09'7x71 (polygon) v71xn% =

TIZ 7190W% DN ,0TIPN QPYA YINAY '9D NWN'fA YY W
(D'My9 IPTNIN' 17901YW' NITINANI color nTwn)

NITINN 'UinM IX NITY PwIn? 9'0In7 [N X7 ,Thn =

'UINmM I'N' NN QNIYN QX NIZ7nnn 'NY7 11X OX )TN =
N2V INWT Y7I¥N NIAY 970N AW T) 970 1Y
(N'7ON2 N1IY '"Y7D N09IX

(abstract class) nowosman np7nna nn*p > DW7 =
77N wIin'm oy npnn
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abstract classes

——
'D'NQN D'A"ON DY 070 Np7Nn7 NniT NOYSIn NN .

IN 0'0Q N77NNN DY IV'ANY NITINN UNn? X7 N1 =
D'PYIN

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

NITY V' TAN71 NITINN wNn? [N NOWSI np7nna =

NIYAI' NIR7NNY QNIvNn 0'01) NIYNwn NIVYSIN Nip7nn =
TIZ 7190W2 |1>0'N IX7

AbstractShape np7nnNn NXY'TA =
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D'ZYINl NIZ7NN NN

<<interface>>

Shape
AN

<<abstract>>
AbstractShape

4&

| |
Ellipse Polygon
AN AN

| |
Circle Trapezoid Parallelogram Triangle

A}

| |
Diamond Rectangle
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Shape pYInn

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() { [ 77N 77 nwnnn agnnn ¢
return color : 3I0N7 "2 pwInn 7¢ NITINNN
} ’ "IN TN TR 7190w

X'nN NIvNin X700 NITMNN 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 NOWOINN NZ7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

public Color getColor() { |
return color ;

2NXAN 72V NN YwoN

)

public void setColor(Color c) {
color = c

)
)
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NnoYwoIinN n|7'7nn1 'X1d NTAn
—

public abstract class AbstractShape implements Shape {

protected Color color ;

public AbstractShape (Color c) {

this.color = ¢ ; D'x22 1Ay (Ixan) nn
} NLYOIN nAP7NNa
public Color getColor() { D'VOIN X" [N XY QX Y

NN X' 'R ,nR'7Nnn Y'Y
! NIvAI'D NIpnnn ¥ n0'x1a

ponN'l (super NnINMy)
QWA R TR 7190wa

return color ;

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

} Java nowa 1 n1IN
2'AX 7N Nu'oNANIN
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Polygon np7nnn
i

public class Polygon extends AbstractShape {

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

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

)

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 NIF7NN
——

-0'79In
7'2pN] PYUIn NX Unn'y DY NINON 1'70N NX 7277 [N puin D' Tan YWxD B
YUIN1 UNNY'Y NIIX7

(JDBC :7wn%) o'pwan 7w qOIX 0'02 7V DIPN V' TAN7 N VDY =

DXV VINIANRD 17 2VI' DX DA YN7 Y'wUn' INW7D pwan DY TIAY7 AN N7 Tip M
PYUINN INIX X TyNnNnn nYTN nZ7nnn

121101 12D TWUN NNWN NIFY2A19 701 N'NA XA NI IX TRXK YN Dwnnn Ap7nn Yuxd> |
(Comparable :7un?) n'pwin Dnix Ny

-NYInN

2Un7) N9 11'Y IR N90IN NN NNV NR7NN Y TIpaTinwin'y. .
(ColoredRectangle, SmartTurtle

DN7W QNIYN NNIN2 KX¥N1 D'OI9'0 NN27 QNIYN TP TWUXD ,0'019'0 N>\ N B
(AbstractShape 7wn%)
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DID'0?

NP7 TI?

> pwIn
¢
!

NLYOIN NP7NN

f

2 790 Ny7Nn
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D'PYINI NIVYOIN NIZ7NN

1
NITINN 77) 775 winm X77 Nivwsim Nip7nn 1107 NNYORN =
NUYWOIN NZ7NnN |21 Pwin |'2 NMNann X hwuwon (abstract

AIDT7 W D7INE W
NIZ70 7¥X |DO'N (PWIN =
790N 7¥X [120'N (7702 nwNl) NVWDIN NP7NN =

1Y 7V NIvN) Ta71 niowsin ninn oy onthon C++ novwa =
(DD¥N

NMNY 72w nowom npnn orTan C++ 2 pwan v'man? ' =
(pure virtual) n'owoIn

NYIN' 1TVN 7wa 7271 NIowoIn Ni?nn oy 7Tnon? M X7 Javaa ®
(QAwnna ,nann nwn' 2y) Java 1 nann
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