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public static void main(String [] args) {
Supplier.do_something() ;
}

public static void do_something() {
// doing...
}

Client.java
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public class Client{
public static void funci1(MyInterf p, int j){
System.out.println(p.doSomething(3j));

}

public static int func2(MyInterf p, int j){ Client
return p.doSomething(j) + 2;

}

MyInterf myI = new MyInterImpl();
funcl(myI, 5);

public static void main(String[] args){ <i:

}
}
public interface MyInterf{ 1Y'Yn qunna
public int doSomething(int i); NNYnNN VI |'1)
¥ NMYON ITN

public class MyInterImpl implements MyInterf{
public int doSomething(int i){ .

return i*i; Supplier

} 9
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public interface MyInterface{
int 1 = 9;
public static final int j = ©;

void funcl();
public abstract void func2();
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public interface MyInterface{
int 1 = 9;
public static final int j = ©;

void funcl();
public abstract void func2();

default void defaultFunc(){
funcl();
privateFunc();

}

private void privateFunc(){
System.out.println(“a!);

}
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public interface MyInterface{
int 1 = 9;
public static final int j = ©;

void funcl();
public abstract void func2();

static void staticFunc(){
System.out.println(i);

}

private static void printI(){
System.out.println(i);

}
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IPoint

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

public intetface IPoint { O
/** returns the x coordinate of the current point*/ &
public double x(); A

N
N
N

/** returns the y coordinate of the current point*/
public double y();

/** returns the distance between the current point and (0,0) */
public double rho();

/** returns the angle between the current point and the abscissa */
public double theta();
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/** returns the distance between the current point and other */
public double distance(IPoint other);

/** returns a point that is symmetrical to the current point
* with respect to X axis */
public IPoint symmetricalX();

/** returns a point that is symmetrical to the current point
* with respect to Y axis */
public IPoint symmetricalY();

/** returns a string representation of the current point */
public String toString();

/** move the current point by dx and dy */
public void translate(double dx, double dy);

/** rotate the current point by angle degrees with respect to (0,0) */
public void rotate(double angle);
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/** @abst ° bR OR| this OR » |OR

n this X this X
*/ R tr.ns X R o
I | X
public interface IPoint {
/** returns the x coordinate of the current point (@abst this
i
public double x(); oot %
y s
$ret this
. . re ................. (0]
/** returns the x coordinate of the current point @abst
*/ >
. X
public double y(); .
y
tr;is
Sret
/** returns the distance between the current point and (0,0) @abst —J= ,
*/ X
public double rho(); y this
$ ret
/** returns the angle between the current point and the abscissa @abst X
*/
public double theta(); Java nowa 1 n1din 17
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/**

| *
|/

|/
e >

| Sret

*/
public double x();
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(observers) nioix |n

NINXNN [N INIXY DXVD 72V YD 1N DNftnn |0 =

NI7VI9 [N 'V 019'0NN 'R ITNINN YN =

:(producers) ni'sn NDNN NINNXK NIN7'RKY NNy
NI7VI9 [N I'7VY 019'0NN DXV NN'TNN [N =
'NJIN DXVN DX NRYN X7 [N =
N7VI9 X' '7VY VINIARN NN MY X7 '+'N N7V ,NNAIT? =
int x =1
int y = x + 2;

Java nowa 1 n1dIN
2'aX 7N NV'0NA1IX

19



/** returns a point that is symmetrical to the current point

* with respect to X axis */ I
. : : t
public IPoint symmetricalX(); .$re .
| ® this
/**¥ returns a point that is symmetrical to the current point
p y p y
* with respect to Y axis */ this | ret
() (&)
public IPoint symmetricalY(); nip'on —
/** move the current point by dx and dy */ y 1 this
public void translate(double dx, double dy); $prev(this)  dy
[ YH— g X X
/**¥ rotate the current point by angle degrees with respect
* to (0,0) */ y t:h.is Nﬂ‘,..angle
public void rotate(double angle); £ e $prev(this)
NITIPS e >
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public class Rectangle { i

private IPoint topRight; bottor:Leﬁ
private IPoint bottomLeft;

/** constructor using points */

public Rectangle(IPoint bottomLeft, IPoint topRight) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;

/** constructor using coordinates */

public Rectangle(double x1, double y1, double x2, double y2) {
topRight = 2??;
bottomLeft = ?277;
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/** returns a point representing the
bottom-right corner of the rectangle*/

public IPoint bottomRight() {
i é
return ?2?; bottomLeft

)

/** returns a point representing the top-left corner of the rectangle* /

public IPoint topLeft() {
return ?2?;

)

/** returns a point representing the top-right corner of the rectangle*/
public IPoint topRight() {
return topRight;

)

/** returns a point representing the bottom-left corner of the rectangle*/
public IPoint bottomLeft() {
return bottomULeft;

)

Java nowa 1 n1dIN
2'aN 70 NV'ONANINR



NIN7'NY)

/** returns the horizontal length topRight
of the current rectangle */ FTT T

public double width(){ ! .

} return topRight.x() - bottomLeft.x(); botto r:I._;‘t ------- 1

/** 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);

h
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Rectangle niTipo winm

/** move the current rectangle by dx and dy */

public void translate(double dx, double dy){
topRight.translate(dx, dy);
bottomLeft.translate(dx, dy);
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toString

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

public String toString(){

return "bottomRight="" + bottomRight() +
"\ tbottomLeft=" + bottomLeft + :& 7 ARy
"\ttopLeft="' + topLeft() + < toString 7w

"\ttopRight="" + topRight ;/ [Point

NIVNOIN IR System.out.println N'¥2219N TWNKRD
1'NY DXV VINIATKRD 072N (+) NITNNNN VWY
NXXIN 7V 07519 DN — '2'0'NM9 019'0 IX String
DXVN INIX 7¥ toString NTINNN 7¢ 2IW'NN

N'nN NNIRY np'mnn 7¢) LYOINN 2XNN NN NAX'N toString
NOYON N'X2AI9 'NIT - NIRNN
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/** constructor using points */

public Rectangle(IPoint bottomLeft, IPoint topRight) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;

} ?0TN WIN'!M NI'NT'YaN NN

/** returns a point representing the top-right corner of the rectangle*/
public IPoint topRight() {
return topRight;

}

/** returns a point representing the bottom-left corner of the rectangle* /

public IPoint bottomLeft() {
return bottomULeft;

}

rhiel
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I::>Rec’cangle r = new Rectangle(..); //bl = <0,0>, tr = <5,5>

> IPoint bl = r.bottomLeft();

—>bl.translate(10.0, 0.0);

r <5,5>
b 27m|
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Rectangle r = new Rectangle(..); //bl = <0,0>, tr = <5,5>
IPoint bl = r.bottomLeft();
bl.translate(10.0, 0.0);

—>System.out.println(r.width( )); // returns -5.0

I width() winma axa ' 0t

bl

r <5,5>

NS ]

<10,0>

topRight TIzTIizn NX 7'12 DX NN X7 ITN DTN NIANINNN D 17 D'W)

Java nowa 1 n1In 31
2'AN 7N NV'ONAIN




27NN "MNwn

1Y D 0220 1N AN MNNwn DX DN 0'NoM 1N DX
AT NI 722 0 PNNT7 X DNYNT7 N7 7y am

/** @inv bottomLeft().x() < bottomRight().x()
@inv bottomLeft().y() < topLeft().y()

*/

public class Rectangle {

:'N122 D2 NY'SIN NNIT NIFMYA
IPoint bl = .. ; //<0,0>
IPoint tr = .. ; //<5,5>
Rectangle r = new Rectangle(bl, tr);
bl.translate(10.0, 0.0);

1727NNY NITIZIN DNWAL NIN'RUNN TIRTIRN DITIR DITNN
NT INNWN N1D0N NITY? D'VINIAND

N'YaN OV TTINNNT? 0T NNd a'¥)
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nYY7 UIN'y nwy' X7 D 0'W1DIYNA IR OX — nim7yna (1)
0 YIMmMN DX 'RYN7 [N TN A

7221M NP7NN] WIN'yn DX D7IXR ,Y7NIn X721 pIon 12Tn =
70 D RTI7 N1 (Mnion np7nn My 71 INNArT?)
27NN "NNWN DX 070N D'YIN'YN

NTan — (immutable) nyaipn T oY nTAY (2)
70 NITIES N7 'NY np7nnn

"y N'Yan NN DNNIS X 2702 NNY7ANN AvaNY NNNY =
NTIi72N N97NN

'Y 70 11V NY WX NIETON 197N NITIPON NX B
NYRIANN NIDNN DY UTN DXV Uian

N'ONNY 11'KY — ITD NZ7NN X'N String np7nnn =
UTN OXV7 N'9n N'Thn toUpperCase
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q'oll MI? — (clone) nvawn n'on IPoint 7 q'on (3)
'NDIIN DXV 7¢ 7NYN Y'TN YUK clone DY NINY

NX N'TN' topRight -1 bottomLeft NITINNN =
-l bottomLe£ft TIpTIZN NITI71 7W clone n NKRXIN
topRight

VIA'YN DX D'Y' D'VINIARD NITIPI 72PN TWUX 'R1AN =
Nn7v

7V 1IY'9Y' X7 212'0 IXK NTTN [1AD ,ATNIMN N 72V DY =
AN TIRTIRN

public IPoint topRight() {
return topRight.clone();
j

public IPoint bottomLeft() {
return bottomLeft.clone();
]
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final 1 private > nTarr nitTun 7

NI'XZ1I9) NITYN 'Y NX NINDTYNAY NIYY7I9 DIY |'N
N7XD NI'X7119 final > oTam NITwn DX — ([n'1'7 setter
JDIMYON X7
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V11PN VRPMAIR AX''n record oxN

public record Point(int x, int y){
//methods here

B

DNIX PTV? T DI I'X .final > DT niITun
immutable Xin v aIRD P71 ,NN'N INKT
?int[] o19'vNn AN NITYN TAXK DX NP DD NN
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:(immutability) jiva'p a0 awa 177 N2
,mutable on NITYN OX 72X ,NYaI7N NOVYNN PN — 'NVVY |1V =
.DNIX NNY7 N1
.D'YAI7N DN NITYN DA NO0VYNN DA — PINY |[Iyap =
MYy [1IYaye v awpna j1yayr? ont'na olipa

7wun? .0'walpn D1'RY records 1x'7 N1 ,records 7w Ywpna D7 =
public record MyRecords(int[] x)

|1 X7 ,On170) 'nuwin Jama immutable xin (x> MTanw record n
.(mutable mxy xin X ,Xx NTY? Nnnwn yxa"?

D'O'"AINX AxX"7 1TV 0Nt ,records 2 YIOIN viNn'yn 11'X nNTY |"X'7 AN |D
0'VaLMm D DA DNY NITYa vIn'vy '’y XN |91 D'VAIL/ DNY
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‘mutable nnw 0'019'0 7Y NINyN NNnd TIV

DNN 1117 W mutable xinw 019'un D¥Ya D'YNNWNA NINR? NNDNNIFIWURD &
7907 W' X7 OX NN 1D 7V y'own? amx ninip'7zn TnX 'y Dxvn 'y
PNYN

.mutable nnw omyxy 7y (ownership) ni7ya YTan7 ¥ D NAIO NNK NYW'A B
PNVN INXY7 QXY XD DNl I7 0K NNl NIWY7? 17 MNim an Nip'? D yT )

DXV "12'Y 75 12y TN XY NO'Y NN immutable onw 0'o19'0 Dy NTIAY =
(D'wTIN NND YW MW 7w ARDIT N2 7wn?) NDIDN NNIX2 Y¥aNn 12T TWURD
N'DINN 'WINN] YIADY YWY MpP1IY 72T N2IN NIX'A NNDINN

StringBuffer 0I19'UNI String 0I19'0N KX'N NT AYPNL N1"MIYN XKNAIT

Object v nmyxy 7w Atnn NMworn immutable onw n'o19'v Dy nTIAY =
Pooling
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I'2 NI7N 01N ,NONJ2N VTN NNNON NNV NYAS =
NIP71 790

NIP'70 "2l 7900 "2 NI W' 2 DA WKD 71 ''0A7 =

'97 NIYTN NITIZ) 7W D'YOIN XNV NYTN Njp7NNn 1T
D'RNNN 'X127 Nk My (Factory) nupa

NN NIDN 7W NI'OX7PN AIX'YAN NINANN NNX 'NIT =
n'va?7 '770 INN9 NINnnn ,0Mmyy

AT Naxn q1oa Factory niyxnxa [nnon NX Ay
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IPoint 7w n"woN D'wiIn'n

NITINAN 72 UIN'Nna 021NN PYINN 'wnnn
770NN Y'Y NOOXY IT NYWNAT .7WINd NTAINY

‘D"MIYOX D'UINn'M 3 XM

NItV N7 hwnnnn n?7nn CartesianPoint =
NTIPIN W Y -1 X Ny

NIY'Y N1V DT hwnnnn np7nn PolarPoint =
NTIi7N v theta -i r

NIY'Y 72PN nptnnnn n7nn SmartPoint =
NI7'W' DAIX? D™ DNIY'YIE D"MAVIR
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(tradeoff) |Thn D"y
public class CartesianPoint implements IPoint { AT DI |1

private double x;
private double y;

nMMviYy Nidn »
DN NOSIN NTYWD

public CartesianPoint(double x, double y) { INT 0N AR [MOT1

this.x = x; nyia
this.y = y;
} nuninny Niidn ¢
D70 ND0IN N'X7119D0
public double x() {returnx; } AIY'N AT NYAIT X
Ny ‘D1
public double y() {returny; }
public double tho()  { return Math.sqrt(x*x + y*y);  }
public double theta() { return Math.atan2(y,x); }
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// this works also if other is not CartesianPoint!

public double distance(IPoint other) {
return Math.sqrt((x-other.x()) * (x-other.x()) +

(y-other.y())*(y-other.y()));

public IPoint symmetricalX() {

return new CartesianPoint(x,-y);

public IPoint symmetricalY() {

return new CartesianPoint(-x,y);

}

public void translate(double dx, double dy) {
x += dx;
y += dy;

Java nowa 1 n1dIN
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public String toCartesianString() {
return "(X=" + x + ", y:" + y + ")n;

(?v1im) IPoint pwannn 77n na'x
public String toString(){

return "(X:" + X + ", y:" + y +
H, 1.=" + 1:ho() + ", theta=" + theta() + ")";

} IPoint pwannn p7n

public void rotate(double angle) {
double currentTheta = theta();
double currentRho = rho();

x = currentRho * Math.cos(currentTheta+angle);
y = currentRho * Math.sin(curtentTheta+angle);
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PolarPoint

@



public class PolarPoint implements IPoint { 190 [AT-DIPN [TXAN
1 = | 1

private double t; nipyva at Npma
private double theta; NITYn N1'Na

public PolarPoint(double r, double theta) {
this.r = r;
this.theta = theta;

)

public double x() { return r * Math.cos(theta); }

public double y() { return r * Math.sin(theta); }
public double tho() { return r; }

public double theta() { return theta; }
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public double distance(IPoint other) {
double deltaX = x()-other.x();
double deltaY = y()-other.y();

return Math.sqrt(deltaX*deltaX + deltaY*deltaY);

public IPoint symmetricalX() {
return new PolarPoint(r,-theta);

h

public IPoint symmetricalY() {
return new PolarPoint(r, Math.PI-theta);

h
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public void translate(double dx, double dy) {
double newX = x() + dx;
double newY = y() + dy;
r = Math.sqrt(hewX*newX + newY*newY);
theta = Math.atan2(newY, newX);

public void rotate(double angle) {
theta += angle;
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public String toRadianString() {
return ""theta=" + theta ;

}

public String toDegreeString() {
return ""theta=" + theta*180.0/Math.PI;

}

IPoint pwannn 27n na'x

public String toString() {
return "(x="+x()+ ", y="+y() +

"o r="+r+ " theta=" + theta +'")";

Java nowa 1 n1dIN
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SmartPoint




/*¥* @imp_inv polar | | cartesian , “at least one of the representations is valid”
*

* (@imp_inv polar && cartesian $implies
* x == r * Math.cos(theta) && y == r * Math.sin(theta)
*/

public class SmartPoint implements IPoint {

private double x;
private double y;
private double t;
private double theta;

private boolean cartesian;
private boolean polar;

/** Constructor using cartesian coordinates */
public SmartPoint(double x, double y) {

this.x = x;

this.y = y;

cartesian = true;
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/** make x,y consistent */
private void setCartesian(){
if (!cartesian){
X = r * Math.cos(theta);
y =t * Math.sin(theta);
cartesian = true;

/** make r,theta consistent */
private void setPolar(){
if (!polar){
r = Math.sqrt(x*x + y*y);
theta = Math.atan2(y,x);
polar = true;
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NNINNN MY 2V TN

public double x() { public double rho() {
setCartesian(); setPolar();
return x; return r;
b )
public double y() { public double theta() {
setCartesian(); setPolar();
return y; return theta;
b )
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NiM71vn 7232w 210N

public void translate(double dx, double dy) {

setCartesian();
< += dx: '>7Y1 ''W (NNT
y += dy;, N7 D"TONPN NITYN
polar = false; DIY'YN NX QAYN7 N1V)
; 19171 ,0" 0170
public void rotate(double angle) {
setPolar();
theta += angle; 17N DIV'YUY NTID »
cartesian = false; D"ap'v X7 11nio!
; DTV I NNl
T'Ny2 DNIX
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D'"'N'V'A7 'NXII7 NNIN

11'w? 0NA? niiwy SmartPoint 7w nin7'kwin D 2% n0'wa
(side effect) nxyvn 7w niTwn D2

NTIPO "2 NN7'RY "2 NTI9NN 7¢ N9 119 7V NX11 1T

7¥ VYOINN AXNN 'N'Y7 0O'MNIA DI'X 17X 0"1'Y ,D7INI
DXVUN
NV ."TM'M-1Tn 2NN ATH2AAN 07" XN OYOINN AXNnN =

NAXI'MN DTN 72K ,00TYNN DINXK NITYN DY LY() KN7'RYN
Y() 7 RPN 197¢ DTN DNIR 21T R ORMAIRN MY
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NITHAA YVIN'Y NIRNAAIT

PolarPoint polar = new PolarPoint(Math.sqrt(2.0), (1.0/6.0)*Math.PI);
// theta now is 30 degrees

polar.rotate((1.0/12.0)*Math.PI); // rotate 15 degrees
polar.translate(1.0, 1.0);

System.out.println(polar.toDegreeString());

CartesianPoint cartesian = new CartesianPoint(1.0, 1.0);
cartesian.rotate((1.0/2.0)*Math.PI);
cartesian.translate(-1.0, 1.0);
System.out.println(cartesian.toCartesianString());
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D'/YINa vin'vy

-NINAN

Point na xin CartesianPoint'7> =

7wun7 ,nirn% 715* xin) CartesianPoint pa xin IPoint 70 X7 =
(PolarPoint

Rectangle

4>< IPoint >{- .......
N
\
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D'/YINa vin'vy

IPoint polar = new PolarPoint(Math.sqrt(2.0), (1.0/6.0)*Math.PI);

/ ?polar ninwnn 7w o19'0N mh

IPoint x1n 17w o19'0Nn

?polar y'axn 1"y vpraIRD W 019'oN 1NN °
.PolarPoint x1n 17w o19'un

VAR 7V Y'axn? 210 X 019'0N NINYWNY NIRYTZ D71 12INIX 17D
N7RO7 7 KXY 1 X D7 mwor X7 0t . X n naiw qux Y 019'un
.TRI'n ON' DN DV'PNNY

NISO0I NIKNAIT .7wINN NX wnnn Y | PwIn 019'0n Xin X DX ,7unY

Kompn YNNI AR TN MIDNN DR DN WX Y 1 X v nn'r,y
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D'/YINa vin'vy

IPoint polar = new PolarPoint(Math.sqrt(2.0), (1.0/6.0)*Math.PI);

// theta now is 30 degrees

polar.rotate((1.0/12.0)*Math.PI); // rotate 15 degrees
polar.translate(1.0, 1.0);

System.out.println(polar.toDegreeString()); // Compilation Error

IPoint cartesian = new CartesianPoint(1.0, 1.0);
cartesian.rotate((1.0/2.0)*Math.PI);

cartesian.translate(-1.0, 1.0);
System.out.println(cartesian.toCartesianString()); // Compilation Error
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D'/YINa vin'vy

IPoint polar = new PolarPoint(Math.sqrt(2.0), (1.0/6.0)*Math.PI);
// theta now is 30 degrees

polar.rotate((1.0/12.0)*Math.PI); // rotate 15 degrees
polar.translate(1.0, 1.0);

System.out.println(polar.toString()); // Now OK!

IPoint cartesian = new CartesianPoint(1.0, 1.0);
cartesian.rotate((1.0/2.0)*Math.PI);

cartesian.translate(-1.0, 1.0);
System.out.println(cartesian.toString()); // Now OK!

IPoint point = new IPoint (1.0, 1.0); // Compilation Error
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D'/YINa vin'vy

7w1n 019'un (D'INWN) NN Java 2 1TANYT N1

NX NIYNNNN NI7NNN 0MXY? v 751921 17272 17X NIMoSN
7YUINn

D'NNY 1 7YINN NITYA 7'YON7 n'A' [N N7X DXy 7V
INXY PYIN] NTAINY

NN X7 IN' X701 'K12 DN7 ' TANT7 NIOXR ,NITY 'R D'7YWINY
D'nyy

7YINN 019'0N DINYN ' TANT (IN'N 722) 7Thwa N1dIN Na'mda
7Y UMl ynnwnn Tipn "2 NINN DX NN 700 o¥nx? '
NIP7NN NIX
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D'/YINa vin'vy

NIONX — NII9NN NNYnn

N'"19N7 PYIn 019'0N N'M9N 7Y NN Y¥a7 N1 X7 i
N?7Nn 019'un

CartesianPoint cartesian = ...
IPoint point = ...
cartesian = point ;

e
point = cartesian ; O
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(NI'NMOIX-27) O7'9IN'7I9

INDAIT?
/** move the current rectangle by dx and dy */
public void translate(double dx, double dy){
topRight.translate(dx, dy);
bottomLeft.translate(dx, dy);

(D1TX2) translate nTinn 1T NYTI N1'R 27NN Nano
7w translate n n'nn ITW NYTIP XN 73K ,NNRA YINN
bottomLeft -1 topRight *"v n'waximn nmxyn

,NIZ7NN N1v9xn MpDNN .polymorphism nx1 1 1T N1dN
NITYI DTNIM 0D ,00NYN  NITINN D'PYIn
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(NI'NMOIX-27) O7'9IN'7I9

NaND 7wun?) NN v NN 0roIm21on 77
70 112y NTYI91 [A7n Np7nn 237 (]A%n N nnn
(DT :N7¢ DpPna) N0 IR NR7NN 7Y 10

NX NYNNNY Np7nn 75 oy TIay? v 19w amn
|IPoint pwinn

NI7Nn oy DA nTIAv? ndiNy Rectangle np7nnn

7YUINN DX lwnN' |0 TV 72) 1IaN21 X7 TIvw
(IPoint
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D'/Yin 'Ia

(ANI* IXN 09X) D'PWIN NN wNn'7 n710' 1NN 7NN

7¥ MmN/ VA KLV D'PYINNN TNKR 72 NT) NPEN2
NP 7NNn

Serializeable ,Cloneable ,Comparable =

INTA) NITINA 7Y DXNIXA 1901 770 10T 7R D'pPwIn?
(nNX 775

7¢1N 019'0N N'M9N JIN7 N'0VAIR NP7NN 7Y Nnwn
NNINY MIDNN WM 2V np'7nnn v a?0n nnn ,nmnw
(narrowing) pwinn xXvan
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D'7WIN ‘AN

blic interface I1
public interface I1 { public class C implements I1, 12, I3 {

public void methodFromI1() {...}
public void methodFromI2() {...}
public void methodFromI3() {...}
public void anotherMethod() {...}

public void methodFromlI1();

public interface 12 {
public void methodFromI2();

\ ]
public interface 13 {
public void methodFromlI3();
}
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D'7WIN '

public void expectingI1(I1 i) {

//...
i.methodFromI1();

[/ ...

C ¢c = new C();
expectinglIl(c);
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D'/Yin 'Ia

NNIT NIIXD TIAY'Y TI7 AIND7 NIRZY7 T'WOKRN DXNIXN PYWIN
D'790 7Y 2172 [11An 11y

NTA N7 TINN 02IY NI'N7 D"1YY 0'}/7950n

INNAIT?

[N Java v NN N'"MO50N NYSOoNY 0'an 01Nl 1anNna
YUNIN 1201V NI'X2219 1TV D'ANRN NIR |"Y.\'7

D'2IN1 NIQN MAX |'M7 NANDI N2DY DX NYTI 'R
Y7 019'Un

NX 710 Comparable PwINN NX WNn7 0"axRn 7y
NIAITA NXIIYN NYONNN compareTo NTINNN
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299NN AIN'Y NN

(factory design pattern)




AIN'Y NN 7V 07N Nnd

NIIDNA NXI |ID'N N''YA7 7210 [INNS X' AIX'Y N'aN
.D'MXY NNin

7V NIYY7 “1O NIRNN NIAY7 1D NIKNNA QXY NAN
.NMININ NYITN

770 D'YNNNYD 12 WNNWYN7 W'Y 770 N1an Njpoon
.N'1DNN

J0YNN D v n1ann X NIXNN XY
.0"9'X90 D'NNMIAX NINNN XY
D700 "2 YR NTynnn

ATIVI TNT7 |N1Y ,010NN 7Y 120¥N1 [1'0' NIRNN
NN '0TINN "2 NMIYPNY
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NIP7N NP7NNI D'

:bottomRight nTimnar )a7n nE7nnn 7w 'x121 o™

/** constructor using coordinates */

public Rectangle(double x1, double yl1, double x2, double y2) {
topRight = ???;
bottomLeft = ???;

h

/** returns a point representing the bottom-right corner of the
rectangle*/

public IPoint bottomRight() {
return ?2?;

h

[Point pwan% p%ix1 ,nTI71 W 'X12 Y'91n7 2K NYRWN N0 DN I
q0IN NX D91 X NI NP7NN 7Y 'K11 7w DY ¥ ONIL,'N1] 'R
TIZTIZI Q700 2 NI7Nn
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NIP7N NP7NNI D'

:vomn nin'w nX [Point pwina 21 Jiuxn J1'oa
NNNX 702 wninn WK [Point createPoint()
N'TNNT?I NYTN TR QIX'Y7 DIYNANRN NIR7nnnn
NNIN

2V DNIN 7von? W TIMN wnnwn? 1D nwa
X7 TIv Rectangle 7w 'x121 ;000 Nxnnw nomyy
NTIPI QX DX
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NIP7N NP7NNI D'

JN'O0V0D NTINNN NX 'TAY 1Y |1'0)

static IPoint createPoint()

NI'VLVO NITINN 'TAN? N0 N1 X7 Java 8 TV :awa

[121 12'X |INNO ,NMYONNN IT N71D'Y INN7 DA .7YIn]
D'YINMN 70 X 1DN7 MNK X7 pwInn — NAIX'Y N1'Nan
IXN 721 DI¥D YT WInM 9'oIn7 712 TNX 72 .17v
YUNNN NX DTY7?

N1, INW70 790 My jar 2 7apnn punnn OX — 7Un7 =

7Y UINn'nn NN NNY7 [N X7 X YT wUINM 17 9'0In?
JYINN
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Rectangle

X7 X A7nn lnwwa

NN 77 1N KN 72X NITA
D'winmn NX X71,IPoint
hillvalralivh)
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Octagon

Rectangle

Triangle
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D'7Y5N1 win'y
(factory design pattern)

(N'VLO "7IX) NTINN 7ONY ,NP7NN YTA)
NIYTN NITIZI ' TAN7 0 NT'RONY

NTY N'nn Xl L(factory) 2yon nadn 1 npnn
Rectangle n7nna

A7 7w '019'0 NI
IPoint tr = new PolarPoint(3.0, (1.0/4.0) * Math.PI);
IPoint bl = new CartesianPoint(1.0, 1.0);
PointFactory factory = new PointFactory();
Rectangle rect = new Rectangle(bl, tr, factory);
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public class PointFactory {

public PointFactory (boolean usingCartesian, boolean usingPolar) {
this.usingCartesian = usingCartesian;
this.usingPolar = usingPolar;

}

public PointFactory() ({
this (false, false);

}

public IPoint createPoint(double x, double y) {
if (usingCartesian && !'usingPolar)
return new CartesianPoint(x, y);

if (usingPolar && 'usingCartesian)
return new PolarPoint (Math.sqrt(x*x + y*y), Math.atan2(y, x));

return new SmartPoint(x, y):;

private boolean usingCartesian;
private boolean usingPolar;
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public class Rectangle { ReCtangle I.]I_’l.“.",_]l., I'N NV
private PointFactory factory; 770 N TH N n|7'7l'm1 nim

private IPoint topRight;
private IPoint bottomLeft;

/** constructor using points */

public Rectangle(IPoint bottomLeft, IPoint topRight, PointFactory factory) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;
this. factory = factory;

}

/** constructor using coordinates */

public Rectangle(double x1, double y1, double x2, double y2 , PointFactory factory) {
this. factory = factory;
topRight = factory.createPoint(x1,yl);
bottomLeft = factory.createPoint(x2,y2);
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29TV D'7Y9N] WIN'Y VITN

NIX 1172VN X7 OXN ,ATIN A1 790 |'-?1 n|'1|;1 ' I'YUDY "N
2DI7Nn? Dinn n'van

[11AN DY 2NN UIM'W? nvrmn N7 npnn X0 2A%n npinn =
12121 DIVYI 1I2ND] MDY NITI

D2 nwnwn |Point pwinn v nig'? nnirn v qon )ann np'nn =
(N7'972 N'DIN 7Un’? — 0aM X X)) WY X 197D 190

[11An NN D7 0DMXYW 178 DN Rectangle np7nnin ninig? =
NIZOYNNN NX DNN N20IN 72y9Nnn Np7nn .wim? mrm DITin
(NLYWSN2 NY'A9) N7X D'V

NS0 ANDY W'Y YT |2 7TANN DX WIATN D'7Y5Nn1 vin'y =
U NNAIT?) D'UINTMN NINAT .DNP™79X ANDY7 W'y YT NNIvY?
N2 AT 70 AXRITNA NYIT AN (DTN 01910
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N1DIN NIDYN] 0'Y7V9N1] vin'y
NIy 7V NN'NY — NIAdNIN

Point, N2 niMounixa NN Xixn7? [N 12%7¢ n10IMn N2yn1 D N
nNnxl Segment, Rectangle, Triangle

— 0"917N D'YINTM NNJI D'NXNN PYIN W' NNIXAN NNXR 707 D N
7191 'TOO 7wnY

NIXONAL 7Y WNNWN? 0*1yn X (modes) n'm'ion nnwpna
NIA0IZN NIXKONAL 71 DINKAL NIFTVAPN

:D'NNWN 721 (Aol IX ') Mode-n NX YIMwa 2yonn NN
D'XNNN mode N '97 n'myy Nx' create”

NNOYN NNINA NXI' D'MYYN 7D — Nnr1pyvn Mnul It N1

X7 NIPNNN IRY 7W D'wINN DX 711907 01X Apnn 7 1T 0T
DN7W NIXONAN 7D NN
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DY DY DO'X1]
(named constructor idiom)

NN'NN NNIXK DY "0'R12 0'yn?" 'O 2vonn 7w 710N INIKA WNNY)

AIX'" DA N?7'Y' NIXa 7907 Ny TIr SmartPoint np7nnn (ntxa'om
IN' X7 ') 'TOOR AIX" 70 72N 7Y 'R1aN D7INI .01 X' DAL 'TOOR

(NN'NN NNIX DY 0'X1] 0'NYNY

1'727'w createCartesian -1 createPolar nimimnin nx np'7nn7 q'on
D'AIN"'N Y] NYRIANN DTN NIV'Y DX

NIj7'7 72 .'U197 'K12N NIX 1901 D'AIX'D 7W NMVN'ON NN WATN7 '
UNNYN KIN 1AW AX"7 YT NIFN7 220 0TI X097 72210 X7 37190
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/** Default Constructor for private use */
private SmartPoint(){

} o

12"'N DX M7 NN NN
IN1AN NN D'Y'on
?vIin'nn 'voN

public static SmartPoint createPolar(double r, double theta) {
SmartPoint result = new SmartPoint();
result.r = r;
result.theta = theta;
result.polar = true;
return result;

public static SmartPoint createCartesian(double x, double y) {
SmartPoint result = new SmartPoint();
result.x = x;
result.y = y;
result.cartesian = true;
return result;
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DID'0?

N121N 1IX'Va NNON 1'51 On O'pPYIN

default 0 'nin'wn nooIn oy 7aK) PO0N TIZ DX DX W7 1ITVID X7 DN
(D"1oN TR QIN'Y DYWONN D''UVON D'NN'YANI

N7 T 2190w (12007 DINNYT DMWY D'PWIN
Rectangle - nnXx Q" np7nn g nand> =

n'¥j2119n — dispatch dynamic n 112 "'y Java 2 awin om'o1m+21o
nX"M N2 XN "nn'xnnn”

NIN7 NP7NNN ANINY C"WOKRN D'WIN NNd NIYNAAN NIp7nn N2
D'7YIN DNIX 1IAY 12101 N1DYW D'NN'YN

Comparable 'wnnn 1y |iIm 'nny 7un? =

D'9'¥90 D'7907 NINIF7 |'2 NITNN NX 17021 7u5nn AIX'Y NN
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