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Class Supplier :
Supplier.html

java. lang.Obhject
L—Supplier

Method Summary

=tatic woid

do something ()
Documentation for do_something goés here. .

NI'X¥j7119] ynnun
7winn '97 @

7Yinn 5"V wnnn
@ NI'X¥7119N NX

public static void do_something() {

public static void main(String [] args) ({ }
// doing...

Supplier.do_something() ;

} }

Client.java Supplier.java
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public interface MyInterface{
int 1 = 0;
public static final int j = 0;

void funcl();
public abstract void func2();
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public interface MyInterface{
int 1 = 0;
public static final int j = 9;

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 = 0;

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

static void printI(){ NIn default Ninw yom nn'w
System.out.println(i); YN 1N Ynimnn NN'Y

} Java 8 7w nooin it

default void defaultFunc(){ N0 Alinn NNToN ATNY
funcl(); YN 7Y Mipnn 901177
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IPoint

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

public interface IPoint { 0 ) .
/** returns the x coordinate of the current point*/ & |
public double x(); A

< Ntheta
/** 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 curtent 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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Yt this y y yI y
/** @abst °  |oRr OR| this OR| — » |OR .
% / this X ® this X this X
> e > ®
I X I X
public interface IPoint {
. . y i
/** returns the x coordinate of the current point (@abst this
public double x(); et %
y 3
$ret this
. . ret f e
/** returns the x coordinate of the current point @abst
* / >
. X
public double y(); R
y
tr;is
$ret.

/** returns the distance between the current point and (0,0) @abst >

*/ X

public double rho(); y this

$ret

/** returns the angle between the curtent point and the abscissa @abst X

*/

public double theta(); Java nowa 1 ndm 16
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/**

| *
|/

|/
———t——4———-- >

| $ret

*/
public double x();

1 JNIN WK javadoc N NNV 9122 NRIMNN 27'Y X'N NINK NNYON
HTML
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x(), v(), rho(), theta() (queries) niIN7'kwn
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int x =1
int y =x + 2;
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/** returns a point that is symmetrical to the current point

* with respect to X axis */ yI
. . . o $ret
public IPoint symmetricalX(); —
| 6 this
/**¥ returns a point that is symmetrical to the current point
p y p y
* with respect to Y axis */ this | sret
(&} (@}
public IPoint symmetricalY(); nipon —
/** move the current point by dx and dy */ yt this
public void translate(double dx, double dy); $prev(this)  dy
Oy X
/** rotate the current point by angle degrees with respect
* to (0,0) */ y tuis “““ angle
public void rotate(double angle); e spreviinis)
NITIPS - "X
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topRight
public class Rectangle { !

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

}

/** returns a point representing the top-left corner of the rectangle*/
public IPoint topLeft() {
return ?2?7;

}

/** 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;

}

Java nowa 1 n1dIn 23
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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);

)

Java nowa 1 n1dIn 24
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Rectangle niTi7o 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 +<§
"\ttopLeft=" + topLeft() + toString 7 nx"Mp
"\ttopRight="'+ topRight ; IPoint Yv

NIVNOIXR IX System.out.println N'¥j2119N TWNXD
1'NY DXV VINIANRD D'7an (+) NITNNNN WY
NIXXIN 7V 0'7VI19 DN —'2'0'NM9 019'0 IN String
DXVN INIX 7¥ toString NTINNAN 7W 21Y'NN

N'n NNINY 770NN 7W DWDINN A¥XNN DX NAX'N toString
NOWON N'¥7119 'NIT - NIXNN
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/** constructor using points */

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

J ?0Th win'ma NIi'm'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 bottomLeft;

! 2012l
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N ablIBiNablh

E:>Rec’cangle r = new Rectangle(..);
> IPoint bl = r.bottomLeft();
—>bl.translate(10.0, 0.0);

.

bl

—

—__[|2Mm
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N ablIBiNablh

Rectangle r = new Rectangle(..);
IPoint bl = r.bottomLeft();
bl.translate(10.0, 0.0);

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

' width() wim'ma axa n's Nt

topRight TIzTIzn NX T'T2 DX NN X7 ITN DTN NIANINNN D 17 D'Y)

T I@@@@U_I
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27NN "NnWn

QY D 0'7an 17N 2710 "NNWNn DX NNt 0'N0IN 1N DX
AT NI 722 0"pPNNT X DNY? DIAapn miy7xy am

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

*/

public class Rectangle {

2'NJ2] DA NY'OIM NNIT NIMM'Ya
IPoint bl = .. ;
IPoint tr = . ;
Rectangle r = new Rectangle(bl, tr);
bl.translate(10.0, 0.0);

1727NNY NITIZIN NNYAT DIN7'RUNN TR TN DT DTN
NT INNWN N1D0N NITY? D'0INIAXD

N'VaN DY TTIMNN? 0T NNd A'X)
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55 M990 AN NO'7T OY NITTINNN
INNYNN [1>'0l

NVY7 UINn'y NwY' X7 D DWDIYN X DX — Nin72ynn
32 YIN'MN DX 'RYNT7 N1 TNINN 2

7221 NP7NN2 WIN'YN OX DO7IX ,y'MIn X71 [DIon QTN =
70 D RTI7 N2 (hnton np'nn ™My 71 :XNAITY)
27NN "NNwNn NX 0'T2ON D'YIN'YUN

N?7NNN NOTan — (Immutable) nyaipn aTIa DY NTIAY
70 NITIPES N7 |'RY

"y N'wan NX 0DNNIO X 2702 NN7ann nwanw NnnY =
NTI72N N97NNn

11'Y 72 11 NX WX NPON 1970 NITIPON DK =
NYRIANN NIIDNN DY WTN DXV Ui7ian

NP'ONNY 'R — ITD NP7NN X'N String np7nnn =
YTN OXV?7 Nn"190 Nn1'TNN toUpperCase
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55 M990 AN NO'7T OY NITTINNN
INNYNN [1>'0l

q'oll I — (clone) nuvawn np'on IPoint 7 q'on
'NJIIN DXYVN 7¢ PNYN TN TWUN clone DWI NNWY

NXRXIN DX N'TN' topRight -l bottomLeft NITINNN =
-l bottomLeft TIpTIzn NITI?1 7w clone n
topRight

VIA'YN DX D'Y' D'VIMNIAINRD NITIZA 72PN WX 'K1AN =
Nn7v

7V 1Y'9Y! X7 212'0 IN NTTN [12D ,ATNINN WN 72V D'I'Y =
NENN TIRTIEN

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

public IPoint bottomLeft() {
return bottomLeft.clone();
§
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:mutable onw D'o19'0 7V NINYN NNnD TIV

DNN NN27 W mutable XInw 019'0n DXV D'YNNYNA NINIRY? NNdN NI IWURD
7907 W' X7 DX .NINIE7A D 7V y'own? Amy ninip'?n TN MY Dxyn 'Y
'

.mutable nnw nmxy 7y (ownership) Ni7ya ' 1an? W' '> NN21I0 NNNX NYW'A
INXY7 X" XD NIPNALLIT7 AIOK NNENIYWYY 17 anm an N7 D yT )d
7Nyn

.0XY2 "YW 15 212y wTh DYY DY NN immutable onw 0'019'0 Dy NTIAY
(D'UTIN NND YW MW 7w ART717 71N 7wn'7) NDIDN NIIX2 Y¥INN 12T TWKD
N'IDINN 'WIN'] YIADY WY 'Y 72T N2N NIX'N NDINN

StringBuffer 0I19'0ONI String OI19'UN X'N NT YYPNQ N1'MIYN XNAIT

Object v n'xy 7w Athn NYwoxn immutable nonw D'o19'v Dy NTIAY
Pooling
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D'TIZTIPN NIV'Y 'S 7V 'N1Q
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'9%7 NIYTN NITI71 7Y D'YOIN IX"NY NYTN N270N0 1 TA)
D'XNNN 'R17 R My (Factory) nupa

NN1IN NIDN 7W NI'OX77N AIX'VA NINANN NNX 'NIT =
n'va? 770 [INN9 Nanin ,0'myy

AT NAxN qioa Factory niv¥nxa [NN9n DX Y]
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|IPoint v D'WON D'WINM

NITINAN 72 UIN'M2 D2'INN PYInNn 'wnnn
271901z MY NO9ONA IT NWNT .WINA NTAINY

'D'"YON D'YIN'M 3 NXKM

NIV NTIZ nwnnnn np7nn CartesianPoint =
NTIIN 7w Y -1 X NIy'y

NIY'Y NITYA N7 hwnnnn n?nn PolarPoint =
NTI;i710 7w theta -1 r

NIY'Y 72pnd nptnnnn n7nn SmartPoint =
NI7'W' DAIX? DA77 DNIY'YI DMAVIR
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(tradeoff) |Txn D'
public class CartesianPoint implements|IPoint { :ATI DN |1

private double x;
private double y;

NMMYIY Nniidn »
017N NOSIN NTYWO

public CartesianPoint(double x, double y) { InT NOOIN AR [T

this.x = x; nYia
this.y = y;
} nwvwnimnvy Niinn ¢
DI7N NDOIN N'¥j7119
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); }
Java nowa 1 n1nIn 38
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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);

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;

(?vitn) IPoint pwanan 27n na'x
public String toString(){

return "(X=" + X + "’ y=" + y +
", ="+ rho() + ", theta=" + theta() + ")"’;

} IPoint pwanan 7n

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 {

9N NT-01M |TXNN
private double r; npya ar nmypna

private double theta; NITYn NM'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 rho() { return r; }

public double theta() {return theta; }

Java nowa 1 n1dIn 42
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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);

b

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;
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public String toRadianString() {
return ""theta=" + theta ;

}

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

}

IPoint pwannn 77N na'x

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

",t="+r+ ", theta=" + theta + ")";
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SmartPoint
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/** @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;
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/** make x,y consistent */
private void setCartesian(){
if (Icartesian){
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 7V TI;N7

public double x() { public double rho() {
setCartesian(); setPolar();
return Xx; return r;
} b
public double y() { public double theta() {
setCartesian(); setPolar();
return y; return theta;
§ b
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NiM71vn 7532w 110N

public void translate(double dx, double dy) {

setCartesian();
x += dx; '>7Y1 'N'Y INKR7? ¢
y += dy; N7 D'TORPN NITYUN
polar = false; DIY'YN DX QAWUN? N1V
} 19'071 ,0M01N
public void rotate(double angle) {
setPolar();
theta += angle; 17X DIY'YY KTID *
cartesian = false; D'ap'y N7 11nl10o!
} DTV IXD NNl
T'Ny2 DNIX
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D'"N'V2A7 'NIT7 MNIN

mn'w? oNa? nimwy SmartPoint 7w nin7'xwin D 1% n'vn
(side effect) nxyvn 7w niTwn D2

NTIPO |2 NN7'RY ['2 NTI9NN 7W D190 1119 7V NX1) 12TN

7V VYOINN 2AXNA 'N'Y7 D' DI'X 17X 0'1'Y ,D7INI
DXYUN

NIAPYA " TA'M-ITN 2NN NTIRIN DIZ'M XN VYDINN Q¥NN =
NAXI'MN NTIRIN 72X ,000TYNN DMK DTN D LY() XN7'Rwn
Y0 7 RPN 197w DTIEIN ANIK T R OPMAIRD MY
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NITH1A YUIN'Y NIXKNAIT

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

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

/ ?polar ninwnn 9w o19'on mh

IPoint X1n 17w o19'uN

?polar yraxn 1"y vp™AIRND 7w 019'0N 1NN ¢
.PolarPoint xin 17w o19'0n

VPR 7V Yraxn? 20" X 019'0n NNYWNY NIRYT D21 12NIX 17D
N7ROT7 Y NONLY 1 X D7 wor X7t X n niw qwR Y 019'un
TR ON' DN D"'PNNY

NIS0I NIKAAIT .7wINN NX wnnn Y | 7wIn 019'0n Xin X DX ,7un?

\.mlpn WNNA AR TN MARNN DX DM wUR Y 1 X Y nn'ray
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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

7WU1n 019'0n (D'INWN) NISN Java 2 1 TaN7 N0

NX NIYNNNN NIR7NNN 0MXY7 NINYN 20191 1722' 178 NiMon
7Yinn

D'NNY 2 PYINN NITYA 7'¥907 N N N7X DXy 7V
Xy PYInd NTANY

NN X7 N X701 'K12 DN7 'TANT7 NIOXR ,NITY 'R D'PWING
D'nxy

7YINN 019'0N DINWN ' TANT (NN 722) 7TNwa N1dIin na'mda
7Y UIn'mnl Ynnwnn Tign |'2 DINN DX NN 720 oxnx?
NIP7NN NIX
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D'/YINa vin'vy

K E

NIIOX — NIIONN NNYnn

N'"19N7 PWIN 019'0UN N'M19N 7Y NNWN Y¥I7 [N X7 1D
npP7Nn o019'un

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

e
point = cartesian ; O
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NI'¥Z1197 D'VINIAX NNAVYN

NTNINN NAYN NNNON N'¥72197 VINIAK NNAYND
(implicit assignment)

("IXRIVPRN TVNT9N") AVNIDD NAWINY 0N 7Y 1DV
7V MIpNnn NINWNN) 701190 10NN JIN7 DWUIN
(nnonnn

N7NX N'"19N 019'0N NINYN NI'NT 2N X7 'IRI0PZRN 0NN =
N'19N 019'VN (AIY'N NRXIN) INWT?D 102 NI'MYT 21D

DTIPN QYNN NNYUNN 7707 NNT'¥N 0'0INIANNX NNAVN

TIP NN 7V YN 019'0N 0'77119 D'VINIAN] YIN'Y
NIP7N
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NI'¥Z1197 D'VINIAX NNAVYN

void expectPoint (IPoint p);
void expectCartesian(CartesianPoint c) ;

void bar() {

M IPoint p = new CartesianPoint(...);

CartesianPoint ¢ = new CartesianPoint(...);
Mp = c;

expectCartesian (c) ;
expectPoint (c) ;

M expectPoint (p) ;

X| expectCartesian(p) ;
}
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Nninynl D'0INIANR

void foo (IPoint p, SmartPoint smart, CartesianPoint c) ({

IPoint localP;
SmartPoint locals;
CartesianPoint localC;
localP = p;

localP = smart;

localP = c;

localsS = p; // ERROR
localS = smart;

localS = c; // ERROR
localC = smart; // ERROR
localC = c;
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(NI'MIIX-2) O7T'oIN'7I9

121N wIM'yn NnNpy DX nnw''n Rectangle np7nnn
7wIna

019'02 NI'IPN 'R 7w niTiNnNl Rectangle np7nnn
7WUIN] 71 X7X 75191 27nn 1wy e [y Nimipan

NX'M [ATA 7V9IN NTINN IT'R VT 'K, TIZN DA'MD Nya

MNI'TN AW (D20 Y'Y XN A 719N nv7nnn
"mian" NN nx i yn'w [ (dynamic dispatch)
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(NI'MIIX-2) O7T'oIN'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);

NN YNN (DITRA) translate nTinn Ir'x Ny T N1'R 270 NanNn
"'y D'WANINN D'Myyn 7w translate 0 NN It nuTe X0 72K
bottomLeft -1 topRight

D'7WIN ,NIP7NN N1"OXN N1IDNN .polymorphism nx171 1T NadN
NITYI DTN DY ,0NWUN  NITINN
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(NI'MIIX-2) O7T'oIN'7I9

NN 7wn?) Nir7n v NN nrom21on 77
70 212y NT91 270 NE7nn 2IndY7 (A np7nnn
(NTIP2 117w DOpPNL) N'OOYAIR NPINN 7Y 210

NX NYNNRY Np7nn 75 oy TIay? yTIr 07y amn
IPoint pwinn

NIP7nn oy DA nTIAv? NNy Rectangle np7nnn
(IPoint pwinn NX 1wnn' |0 TV 72) 12121 X7 TIvY
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2702 win'y

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);

Rectangle rect = new Rectangle(bl, tr);
System.out.println(''Diagonal of rect is: "' + rect.diagonal());
rect.translate(l, -2);

System.out.println(''Diagonal of rect stayed: " + rect.diagonal());
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D'OYN'719 01N AN

7w 019'uNn (YN 7Un?7) 011N N1aN ' TAN7 N1
N12N INIXQ DNARN 70 7V N71Y9 Yy¥a7 TR pwIn
D'IN)

7YIN2 NNTAM NI NdMIX IT NIV

NI 701 '9'¥50N DXVN 0I19'0 NN 1127 Y |'N
NITINAN 70 UIN'M7 2"iNn XN D DT DXRY [11'N
7YUINN Y
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D'OYN'719 01N AN

pointArr

v

CartesianPoint

v

PolarPoint

SimplePoint

v

Java nowa 1 n1dIN
2'aN 7N Nu'oNnIIXR

66



D'OYN'719 01N AN

IPoint [] pointArr = new IPoint[3];

pointArr[0] = new SmartPoint(1,2);

pointArr[1] = new CartesianPoint(1,3);
pointArr[2] = new PolarPoint(1,0.5*Math.PI);

for (IPoint point : pointArr) {
point.translate(1.0,2.0);

} -_
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D'/Yin 'ian

(ANI' IX 09X) D'PWIN NND WNN? N712' NNX N7 Nn

7v MmN/ van RLAN D'PYINNN TNX 72 DT NPNA
nP7NNN

Serializeable ,Cloneable ,Comparable =

TNTA) NITINA W DXNIXN 1901 770 012 N7 D'pwIn?
(nNX 975

7Y1N 019'0UN N'™19N N7 N'VIIF NP7NN YW NNWN
NNINY MIDNN YN 72V np7nnn 7w a700 ninn ,nmny
(narrowing) pwann xXvan
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D'/Yin 'ian

blic interface I1
public interface I1 3 public class C implements I1, I2, I3 {

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

public void methodFromI1();

public interface 12 {
public void methodFromI2();

}
}
public interface I3 {
public void methodFromI3();
}
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D'7YIN 1AM

public void expectingI1(I1 1) {

//...
i.methodFromI1();

/] ...

C ¢ = new C();
expectingll(c);

g
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NN D'MYS71 NN "X D'NYOY

INIX? NI'ON"NN DNIY DYUPNA

11

— NNIY DN DTN 2

12| —

12

i3]
T3

/> "7V NIYITN NRIDNN DA DI
P INIX 7IKY7? |NIY NI7RYNI

NIMT™ NNRDNN ;Java 1 D2 1

C

N'19NN 019'V '97 NIYA71 DXV Y

QXY7 7V192 OX DA LI'7X Nyaxnn
NI90I11 NNIDN V!
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D'/Yin 'ian

NNIT NN TIAY'Y TIP 2AINDY7 NIR77 TWONN DXNIXN PYWIn
D'?90 7Y 21TA |l1an 11y

NN NT TIKNN DY NI'N7 DYy D'W79O0N

'NNAIT?

N1 Java 7¢ N1IPNN 090N NZ90NYW D21 02N 12N
UNXIN 1AN2IY NI'¥7219 NNTYA DNAXRN DX 'Y

D'2IN1 N12N MAXN ['M7 12D NAN2IY NN NYTIF '
21N 019'UN

NN 7'onn Comparable pwINN NX WNNn7 DNIANN 7Y
NIAITA AXIYN NYONNN compareTo NTINNN
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299NN AIN'YY NN

(factory design pattern)

s




AIN'Y NIMAN 72V 07N Nnd

NIIDNI NXIO [I12'N N'WA7 72l NN X' AIX'YY N'aN
.D'"MYY NN1N

7V NIY7 'O NIZ7NN NIA7 T¥'D NIXNN AIX'Y N1AN
.NMININ NYTN

770 D'UNNNYO 12 UNNWn? w'w 795 N1an nposon
.N'DNN

J10WNN 7D 7w n1ann NN DORNN NY
.0"9'X¥90 D'NNNYN NOIXNN X7
DIP7NN "2 WWpd NTENNN

ATIVI TNT77 |N1IY ,0110NN 7¢ 120XN [1I'01 NNXRNN
.N1DIN '0TINNA |2 MIYPNT
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NIP?N NP7NN1 0'NI2

bottomRight nTimnal |2%n np7nnn 7w '®x122 O™

/** constructor using coordinates */

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

}

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

public IPoint bottomRight() {
return ?2?;

}

IPoint pwian% o711 ,nTI1 7w 'X12 Y'9INT7 MMX N7RWUN 'IN'0 DI7Na 10T
N0IN NX D91 X N'UYAIP NP7NN 7Y 'N1Q 7w DY |''¥] ONITL,'RID|'N
PTIRTIRI 2720 |2 DI7Nn

Java nowa 1 n1dIn 75
2'aN 7N NV'oN1NIIX



NIP?N NP7NN1 0'NI2

VoInn NN'w NX |Point pwana 211 IYXA |1'0)
NNNX 702 wninn WK [Point createPoint()
N'TNN?E NWTN DT QIX'? NIvnnnn Nipnnnn
NNIN

2V NNIX 7von? W' TINN wnhwn? 'O ava
X7 TIv Rectangle 7w 'x122 ;020 NXNY Dyy
NTIPI QX DX
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NIP?N NP7NN1 0'NI2

J'0V0D NTINNN NX T2 Y JI'0)

static IPoint createPoint()

NI'OLO NITINA Y'TAN7 N0 N X7 Java 8 TV :nwa

[121 12'NX |NND ,MYONNN IT N712'Y INN7 DA .7WIN2
D'YINMN 70 DX D07 MK X7 YUInn — NAIX'Y N1'nan
TIXN 72N 121X UTN WIMM 9'oin’ 210 TNX 72 .17v
YUNNN NX [DTV?

N L,INWYD o0 My jar 2 7apnn pwunnn DX —wn7 =
7Y UIin'nn NN NNY7 N1 X7 X TN WIin'M 17 9'oin?
rlJh)ahy
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D'7Y5N] W'y
(factory design pattern)

(N'VLO '"7IN) NTINN 7DONY ,ARPNN T
NIYTN NITIRI ' TAN7 N NT'RONY

NTY N'nn Xl L(factory) 2von nadn 1 npnn
Rectangle np7nna

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.sgrt(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|7l7nnl7 I'N YD

private PointFactory factory; 770 N TAILFL |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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29TV D'7VY9N] WIN'Y VITN

NIX 1272V X7 ONXD ,ATIIN a1 7y9nn |;)1 :n|'7|;1 W' I'YUDY "IN
2D17N? Diznn N'van

[11AN OV 2NN WIN'Y? nTvimn N7 npnn X' AMmn npinn =
I2N21 DAVWYWI 1AND] VDY NITIA

DA nwnwn [Point pwann v nip'? nnirn v qon A7nn np'nn =
(N?'972 NDIN 7Un% — 027N X7 AX'Y) WY X 197D 190

1A NX D7 0DMYY 178 0N Rectangle np?nnn ninig? =
NIZOYNNN DX DNN N20IN 72y9Nnn Np7nn .win'y? M NITizn
(NLWONI NY'A9) N7X D'VID

N'M90 ANDY W'Y YT |2 7TANN DX YIATN D'72V95n1 vIn'y =
WU XNAIT?) D'UIMMN NINT .DNPY79X ANDY7 W'y YT Nniyv?
N'XIIAOLE NTA 70 NXRIZNA NYIT AN (DTN 019'0
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N1DIN NIDIYNIA 0'7Y95N] Win'Y
NIy 7V NNy — NIdIN

Point, N1 NIMLNIRA NNIX XI¥XN7 [N D7W D1DINN NN D N
nNNXlI Segment, Rectangle, Triangle

— 0"917N D'YINTM NNDI O'RNN 7Y W' NNIXNN NNX 727 D N
7191 'TOR? 7wnY

NINONAL 7Y WNNWN? 01*1yn X (modes) n'm'ion nnwpznl
NIA0IZN NIXKONAL 71 DINNAI NIFTVPN

:D'NNWN 701 ("av1e IX 'ToR) Mode-n NX YIMwa 2yonn NN
D'NNNN Mode N '97 n'mxy X" create*

NNOWN NNIXN NXII' D'YyYN 70 — NnMyyn NN Itr N1

N71 NIZ7NNN IRY 7Y D'YINN DX 721 1007 NDMX Npnn 7D 1T 0T
DN7YW NIXOIAN 7D NN
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DY DY DO'N1]
(named constructor idiom)

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

AIX'" DA N7 NIXA 7907 nyTir SmartPoint np7nnn :nxarom
|N" X7 D) 'TOO? A" 71 72N N7 'RI1AN DT7INE.FAVIR 21X DAL TOO)
(NN'NN NNIX DY D'X12 0MYNY7

I'7257'w createCartesian -1 createPolar nimmnn nx np7nn% gon
D'AIX"'N YA NYRIANN NTIZIN NIY'Y DX

NIZ7 72 .'0197 'K12N DK 19N D™D 27U NNUVN'ON DK YIATN? '
UNNYN XIN QY 2X"7 YT NIN7 220 0TI X7 1 X7 11on
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/** Default Constructor for private use */
private SmartPoint(){
o O

)

12''N OX NP D' NN
IN12N DX D''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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NIZ70 7w NIRY

— 7von

V

NP7 TI?

—— PW]Y]

DID'0Y

77790 Ni77Nn 7Y D'YoIN XA N7 NI

2v9n NEP'7NN 1DNT7 X KN 2N RIN DX 72X XY I

?9on van'n? "WOKX 'N

7vonin NX DN (Inxp'79xN) NI 7w Nip7nw Ny

Java nowa 1 n1dIN
2'aN 7N Nu'oNnIIXR

790 Nj77Nn
NN

790 N77Nn

790 Np7Nn
n'ol7n

85



DID'07

N1JIN 1I¥'V] NN9N 221 DN D'PYIN
790N TI7 NX D'7V"1 DI'X 0N

N7 T 7195w2 [1DON% DNNY? D'IYY D'pPWIN
Rectangle - nnx 2 np7nn 72 nand =

N'¥ji2119n — dispatch dynamic n 12210 "y Java 2 aWin O7'911IN'7219
nXY" N Xpn "nn'knnn”

NIN7 NP'7NNN ANR7 "WOKRN D'YIN NND NIYNnnn NIz?NNn Namd
D'7WIN DNIX 11QY 12N2] 12OV D'NN'YN

Comparable 'vnnn Yy m MNY un? =

D'9'¥90 N0'?907 NINIP? |'2 NIPNN DX 17021 79NN AIX'Y NYaN
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