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

}

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

}
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public class Client{
public static void func1(MyInterf p, int j){
System.out.println(p.doSomething(j));

}

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){ <:j

}
}
public interface MyInterf{ Y'Y qunna
public int doSomething(int 1i); NNYNN VI |'al
} NMYONX ITN

public class MyInterImpl implements MyInterf{

public int doSomething(int 1i){ _
return i*i; Supplier

} 9
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public interface MyInterface{
int 1 = 0;
public static final int j = ©;

void funcl();
public abstract void func2();
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public interface MyInterface{
int 1 = 0;
public static final int j = ©;

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

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

}
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public interface MyInterface{
int 1 = 0;
public static final int j = ©;

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

static void printI(){ NIn default XInw yoin nnw

System.out.println(i); 7YINN 1IN wninnn NN
} Java 8 7w nooIn 'nir
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IPoint

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

public interface IPoint § o 9
/** returns the x coordinate of the current point*/ &7
public double x(); A 5

© theta |
/** 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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* / R tris X R tQiS X this X
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public interface IPoint {
. . y i
/** returns the x coordinate of the current point (@abst this
/
public double x(); 5ot o
y a
this
o . . Sret }- o)
/** returns the x coordinate of the current point @abst
* / >
. X
public double y(); R
y
tr;is
$ret 444444444
/** returns the distance between the current point and (0,0) @abst >
* / X
public double rho(); I this
°
X

/** returns the angle between the current point and the abscissa @abst
*/

public double theta(); Java nowa 1 n1dIN 17
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/**

I *

|/

| /
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| Sret

*/
public double x();
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/** returns a point that is symmetrical to the current point

* with respect to X axis */ yI
: : : t
public IPoint symmetricalX(); '$re y
| ® 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 */ A this
public void translate(double dx, double dy); Sprev(this)  dy
[ Y— dX X
/** rotate the current point by angle degrees with respect
* to (0,0) */ y t!;is J.y,.angle
public void rotate(double angle); /L e Sprevihis)
NITIPO = "x
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topRight
public class Rectangle { CoT T T

private IPoint topRight; bottO%Left
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 = ??7?;
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/** returns a point representing the bottom-right corner of the rectangle*/
public IPoint bottomRight() {
return 227;

}

/** returns a point representing the top-left corner of the rectangle*/
public IPoint topLeft() {
return 227;

}

/** 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 bottomLeft;

}
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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);

)
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Rectangle niTizs wimnm

/** 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 + :&
"\ttopLeft=" + topLeft() + < toString 7 nX"?
"\ttopRight="" + topRight ;/ [Point 7w

NIVNOIN IR System.out.println N'¥2219N TWND
1'NY DXV VINIANRD D'7an (+) DITNNNN WY
NNXIN 7V 0D'7V19 DN —'2'0'NM9 019'0 IX String
DXVN INIX 7Y toString NTINAN 7w 21W'NN

N'N NNINY NP7NN0N 7¢ 0WDINN A¥NN DX NAX'N toString
NOWON N'¥7219 'NIT - NIXNN
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/** constructor using points */

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

} ?0TN wim'Ma nI'n'van 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 bottomLeft;

} ?n71al
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> Rectangle r = new Rectangle(..); //bl = <0,0>, tr = <5,5>

—>IPoint bl = r.bottomLeft();

—>bl.translate(10.0, 0.0);

f <5.5>
b 12712
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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 ' nr

z \Tﬁi&@ﬂﬁu

<10,0>

topRight TizTIzn NX 772 DX NN X7 ITN DTN NIANINNN D 27 D'Y)
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12V D 0'7an 17N 270 "NNWN DX NNt 0'N0IMN 1N DX
AT NI 722 0UpPNNT )X DNYYY DA rmiy7xy am

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

public class Rectangle {

:'NJQ2 DA NY'SIN NNIT N2
IPoint bl = .. ; //<9,0>
IPoint tr = .. ; //<5,5>
Rectangle r = new Rectangle(bl, tr);
bl.translate(10.0, 0.0);

172NN NITIZIN NNYWAL DNIN7'RYUNN TIRTIEN DT DN
NT INNWN N120N NITY7 D'0INIAND

N'YaN OV TTINNN? 0T NN A'X)
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55 'MN9N AN NO'7T OY NITTINNN
INNYNN [1D'0l

VY7 win'y nwy' X7 D DWwOIvN X OX — Nin72yNnn
72 YUIN'MN NX 'RYN7 [N TNIMN W2

72211 NP7NN YIN'YN OX D7IX ,Y'MMin X71 [pIon 12T =
70 D XTI7 N1 (Nnton AR nn My P IRNATY)
27NN MNNYN NX 0'TON 0'YIN'YUN

n?7nNn NNTan — (immutable) nyaipn aTia Dy nTIAY
70 NITIPEO N7 |'RY

"y N'yan DX DNID X AN NN7anNn Nvanw NNnt =
NTI72N N97NNn

'Y 70 V1AV DX YUK NN 19'70 NITIPON DK =
NYURIANN N1IDNN OY WTN DXV WUpIan

NP'ONNY 1'RN — 1T NP7NNn X'N String np7nnn =
YTN DXV7 Nn"190 Nn'TNNn toUpperCase
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5. 'M19N AN NOYT OY NITTINNN
INNYNN [1D'0l

q'oln NI7D — (clone) nvawn np'on IPoint 7 q'oNn
'NJI2N DXVN W PNyN Y'TN YUK clone DWA NNY

NXXIN DX N'TN' topRight -1 bottomLeft NITINNN =
-l bottomLeft TIpTIizn NITIZ71 7w clone n

topRight

VIA'YN DX D'Y' D'VINIANRD NITZ] 727N TWK 'R1AN =
n7v

7V 1YV'9Y' X7 212'0 IN NTTN (12D ,ATNIMN )WN 72V D''Y =
NN TIRTIEN

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

public IPoint bottomLeft() {
return bottomLeft.clone();
}

Java nowa 1 n1dIN
2'aX 7N NU'0N1NIIX



[IVa'pen 7y

:mutable onw n'o19'v 72V NINYN NNnd TIV

DND 1N17 W' mutable XInw 019'0Un DXV D'YNNWNA NINIZ? NADA NI IUNKD =
7907 W' \X7 DX .NINIE'Y 72 7Y y'OUN? "My niINp7n TNR My Dxvn 'y
7NVUN

.mutable nnw nmxy 7y (ownership) ni7ya 1107 W' D NN2I0 NNK NW'A =
INXY7 X" XD NIPNALLI7 AIOR NN NIWYYT 17 anm nan nip7 D yT
'h

DXV "1'Y 70 212y UTh DXY N NI immutable onw 0'o19'0 Dy NTIAY =
(D'UTIN NND YW MW 7w AR717 71N 70n%) N9IDN NNIX2 Y¥AINN QTN TWKRD
N'DINN 'WIXAD VIADT YWY I'17'IW ,72T NN NIX'N NINN

StringBuffer 0I9'0UNI String OI19'UN X'N NT AYPNL N1'MIYN XNAIT

Object "y nmyy 7w Atnn nhwoxn immutable onw pro19'v Dy NTIAY =
Pooling
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Jal[5)ah!

790N N77NN 0I19'0 NX 1N X7 AMMNY DTV NXIYI DNpPRN AW N'van
('nnw NX yTI' X7 17'9X KIN) 17Y

1790 |'2 9N AXRXINDI YIN |'A1 WIN' ' NI7N Y0IN 7Y MMy? Y12 'N1dN AT

NP7 |l
|
|
' ’
/,,

S
|
|
|

Java nowa 1 n1dIn 36

2'2X 7N NL'0NANIIN



[ -
%f YINn'na NisSoil NI'N'a NITI)

:0'DYT MY N'YaN NX INS9Y N1
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D'XNNN 'R11%7 nxp My (Factory) nwma

NN NIDN 7¢ NI'OX77N AIX'VN NIMNANN NNX 'NIT =
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AT Naxn qioa Factory niv¥nxa [nNon nX a'x)
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|IPoint 7w 'Mwox n'wiIinm

NITINAN 72 ¥IN'na D2'INNA PYINN 'wnnn
N7vonipn Y'Y NOOXY IT NYWNT .7WINd NTAINY

‘D"IYWON D'WIN'M 3 NN)

NItV N7 hwnnnn np7nn CartesianPoint =
NTIN W Y -1 X Ny

NIY'Y NV AT nwnnnn np7nn PolarPoint =
TN v theta -i r

NIY'Y 72PN npTnnnn 7NN SmartPoint =
NI7'W' DAIX? D™ DNIY'YI DMAVIR
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(tradeoff) |Tkn D"
public class CartesianPoint implements IPoint §{ :ATI DI |12

private double x;
private double y;

NNYIY niidn »
Ol;7N NOSIN NTYWD

public CartesianPoint(double x, double y) { InT NOIN AR T2

this.x = x; nYia
this.y = y;
} nwunimnvy nlidn ¢
017N NO0IN N'X;219D
public double x() {returnx; } AIY'N NIT NYAIT X
nwn D1
public double y() {returny; }
public double tho()  { return Math.sqrt(x*x + y*y);  }
public double theta() { return Math.atan2(y,x); }
Java nowa 1 NN 40
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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-othet.y())*(y-othet.y()));

public IPoint symmetricalX() {

return new CartesianPoint(x,-y);

public IPoint symmetricalY() {

return new CartesianPoint(-x,y);

J

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;

(?v1m) IPoint pwannn p7n na'x
public String toString(){

return "(X:" + X + ", y:" + y +
"’ 1.=" + 1.110() + "’ theta=" + theta() + ")";

] IPoint pwanan p7n

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

x = currentRho * Math.cos(currentTheta+angle);
y = currentRho * Math.sin(currentTheta+angle);
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public class PolarPoint implements |IPoint {

private double r;
private double theta;

190 [AT-DI7N |TRAN

NIAPYA N7 Njna
NITYN NN

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 1; }

public double theta() {return theta; }

Java nowa 1 n1dIn
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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(t,-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(newX*newX + newY*newY);
theta = Math.atan2(newY, newX);

public void rotate(double angle) {
theta += angle;

Java nowa 1 n1dIn
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public String toRadianString() {
return ""theta=" + theta ;

}

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

}

IPoint pwannn 27n n1'X

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

",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 r;
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;

Java nowa 1 n1dIn
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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 TI;7N7

public double x() { public double rho() {
setCartesian(); setPolar();
return x; return r;

) )

public double y() { public double theta() {
setCartesian(); setPolar();
return y; return theta;
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NiM721vn 7532w a1un

public void translate(double dx, double dy) {

setCartesian();
x += dx; '>7V1 ''Y INNT ¢
y += dy; N7 D'TORPN NITYUN
polar = false; DIYV'YN NN AYN7 NIV
; 19'n71 ,0"A0I7N
public void rotate(double angle) {
setPolar();
theta += angle; 178 DIY'YY XTI °
cartesian = false; D"ap'v X7 11nio
} IDTYI IXD NNl
T'NY2 DNIX
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D'"'N'VA7 'NII7 NN

1'w? 0Na? niwy SmartPoint 7w nin'kwin D 1% n'wa
(side effect) nxvn 7w niTwn D2

NTIPO |21 NN7'RY |2 NTI9NN 7W N9 119 7V NN 12T

7Y VYUOINN 2X¥NA '1'Y7 0O'MIIA DI'X 17X D'"N'Y 071N
DXVUN
NPy ."TMN-mn 2NN AT 2N 0p'N XN OYOINN AXNn =

NAXI'MN DTN 72X ,00TYNN DINXR DTN D LY() KN7'Rwn
Y() 7 AR 197w NTIRIN ANIR 21T R OPMAIRN MY
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NITHA YIN'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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&f D'7WIN] WIN'Y

‘NINAN
APoint na xin CartesianPoint 7> =

7wun? ,nirn% 7215 xin) CartesianPoint na xin [Point 75 X7 =
(PolarPoint

Cartesian
Point

’
,/
. ’
Rectangle 4>< IPoint >; ________ Polar
\ ——
* Point
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D'/YINa vin'vy

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

f ?polar nanwnn 9w o19'vn mﬁ

IPoint x1n 17w o19'0Nn

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

VAR 7V Y'axn? 71>' X 019'0Nn NINWNY NIRYT D710 NNIX 017D
N7RO7 7 KXY 1 X D7 mwor X7 0t . X n naiw (ux Y 019'un
.TRI'm ON' DN D"'PNNY

NISO0I NIKNAIT .7wINN NX wnnn Y | 7win 019'0n Xin X DX ,7unY
k.mlpn YNNI AR ITA MIDNN DX DN WX Y 1 X v nn'my
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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

7win 019'un (DINWN) NN Java 2 V' TAN7 N1

NX NIYNNNAN NIP7NNN 0'Mxy7 NN 2191 1729 17X N1Mon
7YInn

D'NINY 71 7YINn NITVA 7'won7 ' N n'7x 0myy 7y
INYY PYIN2 NTAINY

NN X7 N1 X71'K12 DNT ' TANT7 NIOR ,NITY 'R D'PWING
D'nxy

7Y1INN 019'0N DINWN ' TANYT (NN 722) 7TNwa N1dIn N2fnda
7Y UIn'mnl ynnwnn TIgn |2 DI7NN DX NN 720 D¥nx? 'm
NIP7NN NIN
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H E

NIIOX — NIIONN NMIYnNnN

N'"19N7 7YIn 019'0VN N'™M9N 7Y NNWN VX7 [N X7 MID
npP7Nn o19'un

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

©)
point = cartesian ; O O
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(NI'MIIX-1) 0T'OIN'719

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

(D1IT82) translate nTinn 1IT'R YT N2'R 2N Danp
7w translate n NN ITY DT X' 72K ,NNRY YN
bottomLeft -1 topRight *"v n'waximn nmyyn

,N177NN N1*oXN MIdNN .polymorphism nxAp@1 1T napN
NITYI D'TNIN 02 ,0NYN ,NITINND D'PYIN
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(NI'MIIX-21) O7T'OIN'7I9

NaND 7wun?) NN N v 0N 0roInt21on X797
72 112y NTI91 270 NR7Nn 237 (]2%n np7nnn
(DT 1N7¢ DpEna) Do IR NR7NN 7Y 10

NX NYNNNY n7nn 75 oy TY7 vy n9y amn
|IPoint pwinn

NIP7nn oy DA nTIAv? ndNy Rectangle np7nnn
(IPoint pwann nNx 1wnn' [0 Ty 72) 12N X7 TV
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D'7WIN 'IAN

(ANI' IX 09X) D'PWIN NND wNN? n710' NNXK NP7NN

7w NM1DN / V2 RLIN D'PYINNN TNR 72 DT NN
nP7NNNn

Serializeable ,Cloneable ,Comparable =

TNTA) NITINN 7W D¥XAIXN 1901 770 1012 N7 D'pwan?
(nNX 975

7Y1n 019'0N N'19N )IN7 N'VYIE NP7NN 7Y Nnwn
NNIXY NIDNN YN 2V np7nnn 7w a%70n niinn ,nmnw
(narrowing) pwann Xvan
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D'7WIN 'IAN

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

public void methodFromlI1() {...}
public void methodFromI2() {...}
public void methodFromI3() {...}
public void anotherMethod() {...}

public void methodFromI1();

public interface 12 {
public void methodFromI2();

\ }
public interface 13 {
public void methodFroml3();
}
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D'7WIN "2

public void expectingI1(I1 i) {

//...
i.methodFromI1();

// ...

C c = new C();
expectingll(c);

g

Java nowa 1 n1dIn
2'aN 7N NLV'oMANIIXR

65




D'7WIN 'IAN

NNIT NN TIAY'Y TIR 2INDY7 NIR77 TWONN DXNIXN PYWIn
D'790 7Y 21T |11Ian 11y

NN N7 TINA DY NI'NT7 DTIYY D'7O90nN

INNAIT?

|N" Java v NIpNN N'"MO0N NPYOSOoNY N0'an 01ini 'Jana
YUNIN 12NDIY NI'X2AI9 MNTya 0D'ANRN NIR |"Y]'7

D'2IN1 NN MAN ['NM7 12D NANDIY NN NYTI 'R
2w o19'un

NX 75710 Comparable PwINn NX WNN7 DNAXN 7Y
NIAITA NXIYN NYONNN compareTo NTINNN

Java nowa 1 n1dIn 66
2'aX 7N NV'0NNIIN



20910 AIN'Y NN

(factory design pattern)

s




AIN'Y NN 72V 07N Nnd

NIIDNA NXIO |I2'N N"'YA7 725 JNNO X'N AIX'Y NAAN
.0'Mxy NNin

7V NIY7 'O NIZ7NN NIA7 T¥'D NIXNN AIX'Y NNAN
.NMININ NYATN

770 D'YNNNYO 12 wnnwn? vy 9% Ni1an nposon
0NN

J0VNN 7D 7w n1ann NN DORNN XY
.0"9'X¥50 D'NNNYN NIXNN X7
DIP7NN "2 YR NTENNN

ATIVI TN77 |N"Y ,0110NN 7¢ 720XN |1I'0'1 NNXNN
.N12IN '0TINN "2 NMIYPNT
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NIP?7N NP7NNI D'X1Q

:bottomRight nTimnal |2%n n7nNnn 7w '®x121 YOm™M

/** constructor using coordinates */

public Rectangle(double x1, double y1, double x2, double y2) {
topRight = ?77;
bottomLeft = ???7;

}

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

public IPoint bottomRight() {
return ?2?;

}

|[Point pwin% 07ix1 ,nTI71 7w 'X12 Y9107 2K N7XWN 1IN0 DI7NA I
101N NX D91 11X N'OIAIR NP7NN 7Y 'R1Q 7W DY |''¥] ONI ,'R1] |'N
PTIZTIRI [A700 |2 NIPNn
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NIP?7N NP7NNI D'X1Q

:voinn nN'w nX [Point pwina 2121 IwR J1'0)
NNNX 702 wninn WK I[Point createPoint()
N'TNN?I NYTN DT QIX'Y7 DIYNNNRN NI7nnnn
NNIX

7V DNIX 7'WON7 W' nTINN2 WNNWwN? T Dyl
X7 TIy Rectangle 7w 'x1a22 020 nynw omyy
NTI71 QX NN
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NIP?7N NP7NNI D'X1Q

&
'3

s «i,
i’

L

JN'000D NTINNN NX YTAY QY I'0)

static IPoint createPoint()

NI'VVO NITINN 'TAN7 N'N N1 X7 Java 8 TV :awa

[121 12'X |INNO ,NMYONRNN IT N71D'W TNXY7 DA .7Y¥IN]
D'YINMN 70 DX 1DN7 MK X7 PYInn — NAIX'Y N1'nan
IXN 72N 12IXD UTN WINM 9'oIn’ 210 TNX 72 .17Y
YUNNN NN |DTY7?

N ,INW?D 90 "y jar 2 7apnn pwunnin OX — 7un =
7Y UIn'nn NN NNY7 N X7 IR UTN WIn'M 17 9'oIin?
RriJ)aly
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Rectangle

X7 My [A7nn Ina

NIX 77 1DN XN 72X NITEA
D'wimmn NX X471 ,IPoint
.D"OPAPN
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Rectangle
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D'7Y5N1 vIin'y
(factory design pattern)

(N'VLO "7IN) NTINN 7DONY NPNN T
NIYTN NITIZI ' TAN7 N NT'RONY

NTY N'nn X'l (factory) 2yon mapn 11 npnn
Rectangle np7nna

]A7n 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, tt, 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.sqgrt(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 n|7'7nn'7 I'N NYD

private PointFactory factory; 7D N 7N N |7I7nn3. nin

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,y1);
bottomLeft = factory.createPoint(x2,y2);
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?9'"TY D'7Y9N] UIN'Y VITN

NX 1172VN X7 DXN 0T 121 7u9nn |;)1 n|'7|;1 ' I'YDY "IN
2D17Nn? Diznn N'van

[11AN DY 2N YIM'Y? nvrnn N7 npnn X0 2AMn npnn =
I2N22 DIVYI 1I2NI] DY NITI

DA nwnwn |Point pwinn Yw nig? nnirn %y qon ann np'nn =
(N7'972 N'DIN 7Un’? — DM XY X)) 'WhY X 197D 190

[11An NX D7 0DMYY 178 0N Rectangle np?nnin ninig? =
NIZOYNNN NX DNN N20IN 72y9Nnn NR7Nn .wimY? Mmrm NITin
(NLYWSN2 NY'A9) N7X D'V

N"M90 ANDY W'Y YT "2 7TANN DX YITN D'72y5n1 vWin'y =
WU XNAIT?) D'UINMN NINAT .DNPYON ANDY7 W'y YT NNIv?
N'YIIATOAIE NTA 70 AXRITNA NYIT AN (DTN 01910
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N1DIN NIDYN] 0'Y7V9N1] vin'y
NI"APY 7V NN'NY — NIAdNIN

Point, :ni27 nIMoNIXa NNIX XI¥XA7 |1 17W N1DINN NDWN1 D N
nNnxlI Segment, Rectangle, Triangle

— 0"917N D'YINM NNJI D'XNN YN W' NNIXAN NNXR 707 D nm
7191 'TOO 7wnY

NIXRONAL Y WnNNwn'? 0*1yn X (modes) n'm'ion n"wpnl
NIMVIEN NIXRONA 71 DNKAI NIFTVAPN

:D'NNWN 721 (favle IX ') Mode-n NX YIMwa 2yonn N NN
D'XNNnn mode N '97 nmyxy Nx' create”

NNOYN NNINA NXI' D'MXYN 7D — NMpyvn Ml It )11

X71 NIP7NNN IRY W D'PwINN DX 701907 NDNX Ap7nn 2 1T 0T
DN7Y NINONAN 7D NN
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DY DY O'N1]
(named constructor idiom)

NN'IN NNIX DY "D'X12 0MYN7" 1D 72uoNnn 7¢ 0N INIK] UNNY)

AIX'"2 DA N7'Y' NNxa 7907 nyTir SmartPoint np7nnin tnxa'om
[T X7 ') 'TOO? AIX" 1 727 N7 'K1AN D7INI .FA0IR 21X DAL 'TOO)?
(NN'MN NNIX DY D'X12 0'MyN?

I727'w createCartesian -1 createPolar niminnn nx np7nn7 q'on
D'AIN''N W2 NYRIANN DTIRIN NIV'Y NIX

NI7'7 72 .'0197 'X1aN DX 1901 DAIX™N 7WU N"0N'0N DK YIATNT *TD
UNNYN XIN QW AX"7 yTIn NIA7 220 0Tz ax'’? 1 X7 non
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/** Default Constructor for private use */
private SmartPoint(){ O

} ©)

12" DX NP N'D NN
IN12N NN DN'on
?vIin'mnn 'v9N

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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