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Class Supplier

java. lang.Obhject
L—Supplier

Supplier.html

Method Summary

=tatic woid

do somethingi()

Diocumentation for dosomething goé&s here. ..

NI'Yj7119] YyNNYn
7wInn '97 @

7YInn 9"y wnnn
@ NI'¥71190 NX

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

}

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

Client.java

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

void funcl();
public abstract void func2();
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NNAIT? PWIN NOTaN

public interface MylInterface{
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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NNAIT? PWIN NOTaN

public interface MylInterface{
int 1 = 0;
public static final int j = 0;

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

static void printI(){ NIn default Xxinw yom nin'w

System.out.printin(i); J7YINN |IN2 Ynimnn Nn'y
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IPoint

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

public interface IPoint { 0
/** returns the x coordinate of the current point*/ N
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 cutrent 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 y1 y
/** @abst °  |oRrR 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
i
public double x(); oot o
y 3
$ret this
. . re ................. Q@
/** 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 tho(); y this
Seret
/** returns the angle between the curtent point and the abscissa @abst X
*/
public double theta(); Java nown 1 nnin 16
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/**

| *
|/

|/
———t——4———-- >

| $ret

*/
public double x();
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x(), v(), rho(), theta() (queries) nNIN7'xun
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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(); —
| o this
/** returns a point that is symmetrical to the current point ;
* with respect to Y axis */ this | sret
© )
public IPoint symmetricalY(); nipon —
/** move the current point by dx and dy */ vyt this
public void translate(double dx, double dy); $prev(this)  dy
[ Y— dX X
/** rotate the current point by angle degrees with respect
* to (0,0) */ y ﬂ;is ““““ angle
public void rotate(double angle); : ‘. $prev(this)
NITIPS = "x
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topRight
public class Rectangle |{

private IPoint topRight; bottomLeft
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 = ???;
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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?;

}

/** 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 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 + &
"\ttopLeft="" + topLeft() + toString 7 nx"y?
"\ttopRight="" + topRight ;/ IPoint 7w

NIVNOIX IR System.out.println N'¥2219N TWND
1'NW DXV VINIAND D'72an (+) DITNNNN WY
NIXXIN 7V 0'7V19 DN —'2'0'NM9 019'0 IX String
DXVN INIX 7¥ toString NTINNN 7W 21Y'NN

N'n NNIRY NP'7NNN 7W DWOINN A¥NN NIX NAX'N toString
NOWON N'¥7119 AT - NIXNN
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/** constructor using points */

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

; ?0TH WM NI'N'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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"..NXT91 NX9I”

E:>Rec’cangle r = new Rectangle(0., 0., 5., 5.);
> IPoint bl = r.bottomLeft();
—>bl.translate(10.0, 0.0);

T

r ~\ 9,9
o [|2m

0,0
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"..NXT91 NX9I”

Rectangle r = new Rectangle(..);
IPoint bl = r.bottomLeft();

I width() wim™ma axa 1'x nr

bl.translate(10.0, 0.0);
—> System.out.println(r.width( )); // returns -5.0

topRight TITIzn NX T'T2 DX NN X7 ITN DTN NIANINNN D 27 D'Y)

r 9,9
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1Y D 07an 1N 2NN "NNYNn DX NNt 0'N0IN 11N DX
AT NI 722 0"pPNN7 X DNXT DIAapn iy am

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

*/

public class Rectangle {

1'NJ1] DA NY'9IM NNIT NI'Mya
IPoint bl = .. ;
IPoint tr = . ;
Rectangle r = new Rectangle(bl, tr);
bl.translate(10.0, 0.0);

172NN NITIZIN NAYWAL DNINZ'RYUNN TIRTIEN DT DN
NT INNYN N100N NITY7 D'0INIANRD

N'VaN OV TTINNNY 0T NND A'N)
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TV Y7 win'y nwy' X7 D 0'IvN DX DX — 1iN7uNnn 1 NNwoN
7D YIN'MN DX I'RYUNT7 [N TN

'NNAIT?) 722 np7Nna win'yn OX 07IX ,Y'Mmim X71 pion N2ATn =
NN D'T2ON D'YUIN'YN 7D D XTI? N1 (hnton npnn ™y
27N "nnwn

I'NU NP7NNN NTan — (immutable) nyaipn ATz oy Ty (2 NNWOKR
7D nITEo N9

no7nn "'y N'yan NX 0NNIO X 2771 NN7ann A'vanw NNt =
NN

UTN DXV W10 '12'Y 7D 112V NX WX NN 1970 NITIPO9N X =
NYRIANN NIIDNN DY

N'ONNY 11'KY — NYaIpn Np7nn X'N String ngnnn =
WTN DXY7 Nn'"™90 N1'ThN toUpperCase
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5. 'M1I9N AIX'N NOT OY NITTINNN
INNYNN [1>'ol

nNY g'on i — (clone) nvawn np'on IPoint 7 9'011_:3 NNWON
'NJIIN DXVN 7¢ PNYN 'R TWUX clone DWA

nX N'tn'Rectangle 7w topRight -1 bottomLeft NITINNN =
topRight -1 bottomLeft TIiZTIzn NITIP1 7w clone n NXXIN

[N7Y VIA'WN X MY D'OIMNIAIRD NITIZI 72710 YUK 'R1AN =

TIPTIPN 7V W'Y X7 212'0 IX DTN 1A ATNMN YN 72V 0'N'Y =
aliriah

public class Rectangle{

//...
public IPoint topRight() {

return topRight.clone();

}

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

}
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[IVa'n 7y

:mutable onw D'o19'0 7V NINYN NnD TIV

DNN NN27 W mutable XInw 019'0n DXV D'YNNWNA NINIRY? NNdN NIF IWURD
7907 W' X7 DX .NINIRY 'O 7Y y'own? Amy ninpn TNR MY DXYn 'Y
'

.mutable nnw nmxy 7y (ownership) Ni7ya ' 1an? W' '> NN2I0 NNNNK NYW'A
INXY7 X" XN NIZNALLIT7 AIOXR NNENIYWYT? 17 aNm nn N D yT)d
7Nyn

.0XY2 "N'Y 15 211y wTn DYY DY NN immutable onw 0'o19'o ny NTIAY
(D'UTIN NND YW DY 7w X717 11N 7wn'7) NDIDN NIIXA Y¥INN 12T UKD
N'IDINN 'WIN'] VIADYT 1YY 'Y 72T 2N NIXY'A NDINN

StringBuffer 0I19'0UnNI String 0I19'0N KX'N NT YWD N1'"IYN XNAIT

Object v nmyy 7w Athn nhwoxn mutable nnw proi19'0 Dy nTIAY
Pooling

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

33



<\

&f wIN'na NIS0N NIFN'YA NITI

D'TIZTIPN NIV'Y 'S 7V 'N1Q
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NLYON NNIY? NINN =

Rectangle 7w niTy D1'xw D' TITI7 NN'TNNN NIN?'RY
YII9N2 DNIX XY NIX WY
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'9%7 NIYTN NITI71 7Y D'YOIN XNV NYTN D700 1T
D'RNNN ‘X127 nxp My (Factory) nupa

NN1IN NI1DN 7W NI'OX77N AIX'VA NINANN NNX *NIT =
N'va? 770 [INNS Nannn ,0'myy

AT NA¥n qioa Factory niy¥na [NN9n N a'Y)
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|IPoint v D'MwON D'WIN'NM

NITINNAN 72 UIn'Na 021NN 7WINN 'wnnn
A71onIrn MY NOONI IT NWNT .PWINA NTAINY

'D'MIYON D'YUIN'M 3 NN

NItV AT hwnnnn n?7nn CartesianPoint =
NTIRIN 72U Y -1 X N1y

NIY'Y DTV N T2 hwnnnn n?nn PolarPoint =
NTIPIN 7w theta -I r

NIY'Y 72PN npTnNnN n7nn SmartPoint =
NI7'W' DIIX7 012 DMIY'YI DI
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(tradeoff) |Txn D'
public class CartesianPoint implements|IPoint { ATI DN |1

private double x;
private double y;

NMMYIY niidn »
017N NOSIN NTYWO

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

this.x = x; Nyl
this.y = y;
} nvwninnvy Nlidn ¢
DIN NDOIN N'¥7119)
public double x() {returnx; } AIY'N AT NYAIT X
nwn 701
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 n1dIN 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
2'aX 7N NV'0NAMIIX

39



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 77N

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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PolarPoint
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public class PolarPoint implements |[IPoint {

19N NT-01N |TXNN
private double r; nApya ar npna

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);

b
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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 77n NN

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;

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 7V TI717

public double x() { public double rho() {
setCartesian(); setPolar();
return Xx; return r;
§ }
public double y() { public double theta() {
setCartesian(); setPolar();
return y; return theta;
§ b
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NiM71vn 7032w 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 QAWN? N1V
} 19'071 ,0M01N
public void rotate(double angle) {

setPolar();

theta += angle; 17X DIY'YY NTID *

cartesian = false; 0"y X'7D 12110!
} DTV IXD NNl

T'Nya DNIX
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D'N'VA7 'NII7 NN

m'wy oNa? ninwy SmartPoint v nin2'xwn D 17 0w
(side effect) nxyn 7w niTwn D2

NTIPO |2l NN7'RY ['2 NTI9NN 7W 09N 1119 7V RN QTN

7V VYOINN 2AXNA 'N'Y7 D' DI'N 17X D"'1'Y ,D7INI
QXU
NAPY " TN'M-1Tn 2NN TN Op'N XN VYOINN AXNn =

NAXIMN DTN 72X ,010TVNN DX DITYUN DWW LY() KN7'RUn
Y() 7 ARMpEN 197w ATIRIN ANIXR T2 R ORMAIRND MY
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NITHAA 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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D'/YINa vin'vy

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

/ ?polar nanwnn 9w o19'vn mh

IPoint x1n 17w o19'uUN

?polar yxaxn 1"y vpraIRn YW o19'0N 1NN °
.PolarPoint x1n 17w o19'un

VPR 7V Y1axn? 210" X 019'0Nn NINYNY NIRYT D210 1INIX 117D
N7RO7 O NN Y 1 X D7 mwor X7 0t X n niw qwR Y 019'un
~TNI' ON' DN DV'PNNY

NISO0I NIXNAIT .ZYINN DX wNnn Y | 7N 019'0n XN X DX ,7un?
K.mlpn IWNNA X ITN MDA DR DM'PN WK Y 1 X Y nn-my
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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 019'0n (D'INWN) NISN Java 2 1 TAN7 N0

NX NIYNNNN NIR7NNN 0DMXY7 NINWN 20191 17312' 178 NIMoN
7YUInn

D'NNY 71 PYINN NITYA 7'YoN7 N N NYX DMmyy v
INXY PYind NTINY

NN X7 N X701 'K12 DN7 'TANT7 NIOXR ,NITY 'R D'PWINY
D'Nxy

7YUINN 019'0N DINWN Y Tan? (NN 722) 7TNwa N1dIN Na'nda
7Y UIn'nl ynnwnn Tipn |2 NI7NN DX (NN 700 0¥nx? 1
NIP7NN NIX

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

56



D'/YINa vin'vy

H E

NIONX — NIIO9NN NNYnNN

N''1907 PWan 019'VN N™M9N 7Y NNWN YXA7 [N X7 17D
NpP7Nn o019'un
CartesianPoint cartesian = ...
IPoint point = ...
cartesian = point ;

e
point = cartesian ; O
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NI'¥71197 D'VINIAX NNAYN

NTNINN NNYN NNNNOoN N'¥1197 VINIAX NNAYN]
(implicit assignment)

("TRIVPRN TVNTBN") AVNIDD NAWINY 0N 7Y DY
7V MIpNnn NINWNN) 701190 10N190 JIN7 DWUIN
(nnonnn

N'7X N9 019'UN NINYN NI'NT7 2N K7 'IRIVPRN TVNION =
N'19N 019'0UN (2IY'N NKRXIN) INWTD 02 NI 21D

DTIPN QZYNN NNYUNN 7707 NNYYN 0'0INIANN NNAVN

TIZ X 7Y PWIN 0I19'0N D'*'771I9 D'VINIANA YIN'Y
NIP7N
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NI'¥71197 D'VINIAX NNAYN

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-11) OT'oIN'7I9

1210 wM'yn NnNpy NX nnw''n Rectangle np7nnn
7wIna

o19'02 NI'I7N 'R 7w NITINNNI Rectangle np7nnn
7WUINA 71 N7X 75191 2700 1wy et [Ny NITan

NX' AT 72VU9IN ATINN IT'R VIT X7 ,TIPN DA Nya

MN1'TN NIA'YN (12N 'Y XM Rt 719'n nv7nnn
"nanan" nwxon nx ol y'w [ (dynamic dispatch)
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(NI'MIIX-11) OT'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);

,INNQ YNN (DITR]) translate nTinn IR NYTI NI'R 27710 NanD
"'y D'WaNINN 0myyn 7w translate n nfn it nyTe X0 72K
bottomLeft -1 topRight

D'7WIN ,NIP7NN N1"OXN NIIDNN .polymorphism nxa i 1t nidn
NITYI DTN DY ,DNYN  NITINN
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(NI'MIIX-11) OT'oIN'7I9

AN 7wn?) Nir7n v NN orom1on 77
70 712y NT91 270 NP7nn 2IMdY7 (]A np7nnn
(NTIPI :N7Y NApENa) N'OYAIR NRINN 7Y 10

NX NYNNNv n7nn 75 oy T7Y7 yT1ir 09w amn
IPoint pwinn

NIP7nn oy DA nTIAv? ndNy Rectangle np7nnn
(IPoint pwinn NX 1wnn' [0 TIY 72) 12021 X7 TV
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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'OYIN'™719 01N 1N

7v 019'0UNn (YN 7Un?7) 011N N1aN Y'TAN7 N1
N12N INIXQ DNAXN 70 7V N71Y9 Y¥2a7 TR pwIn
D"IN)

7YIN2 NNTAM NI NdMIX IT N1

NI 701 '9'¥90N OXVN 0I19'0 NN 127 NI |I'N
NITINAN 72 UINM7 2*1Nn XIN D 0WTI' IRY (11N
YN v
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pointArr

v

CartesianPoint

PolarPoint

SimplePoint

v
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IPoint [] pointArr = new IPoint[3];

pointArt[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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(ANI* IX 09X) D'PWIN NND WNN7? N712' NNXK N7 NN

7¢ MmN/ va'n XLAN D'PYINNN TAKR 7D DT NNl
Azl h

Serializeable ,Cloneable ,Comparable =

INTA) NITINNA W DXNAIXN 1901 770 012 N7 D'pwan?
(nnx 775

7WUIN 019'0UN N'™19N )IN7 N'VYIR NP7NN YW NNWN
NNINY MIDNN YN 2V np7nnn 7w a70n0 ninn ,nmny
(narrowing) pwann Xvan
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blic interface I1
public interface I1 public class C implements I1, 12, I3 {

public void methodFromI1() {...}
public void methodFromI2() {...}
public void methodFromlI3() {...}
public void anotherMethod() {...}

public void methodFromI1();

public interface 12 {
public void methodFromI2();

}
}
public interface 13 {
public void methodFromI3();
}
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public void expectingI1(I1 i) {

//...
i.methodFromI1();

// ...

C ¢c = new C();
expectingll(c);

g
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11

— NNIY DN DTN 2

12| —

12
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I3

—’> "7V NIYITN NRIPNN 0 P
P INIX 7INYT? |NY NI7RYNI

Nni'M™ NNRPNN (Javal na 1

C

N'19NN 0I9'V '97 NIVA71 DXV IV
DY¥VY7 7V192 OX DA LI'7X Ny'aAxYnNn
NIS0N NNIDN W
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NNIT NIXD TIAY'Y TIR 2AINDY7 NIR77 TWONN DXNIXN PYWIN
D'?790 7W 21T |l1Aan 112y

NN NT TIKNN DY NI'N7 DMWY D'W79O0N

INNAIT?

N1 Java 7¢ N1IPNN 090N NZ90NYW 021 02N 12N
UNIN 1AN2IY NIY¥71I9 NITYA DNAXN DX 'Y

D'2IN1 N1QN MAX ['"M7 12D NANDIY NYN7A19 YT '
?21Nw'7D 019'un

NN 7'onn Comparable PwINN NX UNn7 0D'IANXN 7Y
NIAITA NXRIYN NMYONNN compareTo nTINAN
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(factory design pattern)

s




AIN'Y NN 7V 071 Nnd

NIIDNI NXIO [I12'N N'WAT 721 [INND X' AIX'Y NAN
.0'MYY NNn

7V NIY7 'O NIZ7NN NIA7 T¥'D NIXNN AIX'Y NAN
.MININ NYTN

770 D'UNNNYO 12 WNNwn? w'w 1795 Nian nposon
.N'0NN

J10VNN 7D 7w n1ann NN DORNN NY
.D"9'X90 D'NNNYN NOIXNN X7
DIP7NN "2 YR NTNRNn

ATIVI TN77 [N ,0110NN 7W 120¥N [1I'01 NNXNN
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NIP?N NP7NN1 0'N12

:bottomRight nTimnal |2%n np7nNnn 7w '*8x121 1O1™

/** constructor using coordinates */

public Rectangle(double x1, double y1, double x2, double y2) {
topRight = 777
bottomLeft = ??7;

)

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

public IPoint bottomRight() {
return ??7?;

}

IPoint pwan% 07Ix1 ,nTIR1 7w 'X12 Y'OINT7 MIMX N7RUN 'IN'0 DI7Na NI0M
N0IN NN DM9N X N0 NP7NN 7Y 'K1d 7w DY |'¥1 ONI,'N1D|'N
'TIZTIRE A0 2 ninn
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NIP?N NP7NN1 0'N12

:voIinn nN'w NN [Point pwina 2121 IUKX J1'0)
NNX 702 wninn WK [Point createPoint()
A'TNN?1I AWTN DT QIX'7 DIvAnnn Nipnnnn
NNIN

2V NANIX 7von? v ATINNA wnnwn? ' ava
X7 TIv Rectangle 7w 'x122 ;000 N¥Nv noyy
NTIPI QX NXN
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NIP?N NP7NN1 0'N12

4«

: '3

2 «i,
ij

L

JN'00VO0D NTINNN NX YTAY 1Y [I'0)

static IPoint createPoint()

NI'OLO NITINA Y'TAN7 NN N1 X7 Java 8 TV :nwa

1121 12'X |INNO ,NMYONNN IT N71D'W TNXY7 DA .7YIN2
D'YINMN 70 DX D07 MK X7 YInn — N2IX'Y N1'nan
IXN 72N 121X UTN WINM 9'oIn% 210' TNX 73 .17Y
YUNNN NX [DTV?

N ,INW?D 90 "y jar 2 7apnn punnin OX — 7unt =
¥ UIn'nn NN NIY7 N1 X7 X UTN wWIn'M 17 9'oinY
7YINN
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D'7Yy95N1 win'y
(factory design pattern)

(N'VLO "7IN) NTINN 7DONY NRPNN T
NIYTN NITIRI A TAN7 0 NT'RONY

NTY N'nn Xt L(factory) 2von nadn 1t 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|7'7|'m'7 I'N YD

private PointFactory factory; 770 N 2L |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 1N2YN X7 OXN DTN A1 25090 2 NN W 1'Ydy N
?017n7 DIpNN N'van

[11AN OV 2NN WIN'Y? nTvimn N7 npnn X' AMmn npinn =
I2N21 DAIVWYWI 1AND] QDY NITI

DA nwnwn [Point pwinn v nip'7 nnirn v qon A7nn np'nn =
(N7'972 N'DIN 7Un’? — 02M X7 AxXV'Y) WY X 197D 7190

[11Aan DX 1DN7 0DMYY 178 0N Rectangle np?nnn ninig? =
NIZOYNNN NX DNN NDX0IN 72Y9Nnn Np7nn .wim'Y? M NITin
(NLWONI NY'A9) N7X D'VID]

NS0 AND7 Y'Y YT |2 7TANN NX UATN D'7V5Nn1 win'y =
U NNAIT?) D'YINTMN NINAT .DNPY79X ANDY7 W'y YT NNIvY?
NI NTA 70 AXRITAD AIT AN (ATIZIN 019'0
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N1DIN NIDIYNIA 0'7Y95N] WIN'Y
NIy 7V N1'My — NIdIN

Point, N2 NIMLNIRA NNIX XIXN7 [N 17W N1DINN NN D N
niNNxI Segment, Rectangle, Triangle

— 0"917N D'YINM NNJI D'XNN YN W' NNIXAN NNXR 727 D nm
7191 'TOR 7wnY

NINONAL 71 WNNWN? 0*1yn X (modes) n'm'ion Dnwpna
NIAVIZN NIKONAL 71 DINKAI NIFTVPN

:D'NNWN 721 (a0l IX 'TuR) Mode-n NX YIMwa 2yonn NP7NNa
D'XNNN Mode N '97 D'Mxy X" create*

NNOYN NNINA NXI' D'MXYN 7D — NMpyn NNl Irt 1N12

N7 NIZ7NNN INY 7Y D'PYINN DX 20 D07 NDMX Np7nn 22 11 )01
DN7W NIXONAN 7D NN
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DY DY D'N)1]
(named constructor idiom)

NN'NN NNIXK DY "'D'X12 0MYN7" "D V9NN 7¢ 0N INIK] UNNY)

AIX' DA N7'W' NNIXa 7907 nyTIr SmartPoint np7nnn :naruin
[N X7 D) 'TO AIX" 71 72N N7 'RI1AN D7IRIE VIR AIXTA DAL TOA)
(NMN'MN NNIX DY 0'RX1] 0'MYNY

I'727'w createCartesian -1 createPolar nimmnn nx np7nn% gron
DAAIX"N Y NYRZIANN NTIZIN NIV'Y DX

NI1j77 72 .'097 'X12N DX )19N1 DAIX™N 7U NN0N'ON DK YIATNT 1D
UNNYN XIN 1AW X7 YT N7 220 nTiz ax? e X7 1on
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/** Default Constructor for private use */
private SmartPoint(){
o O

)

12''N OX NP D' NN
IN12N DX D'on
Uin'nn 'v1on

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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NIR70 7Y NIRYT

_— 2von

V

NP7 TIp

) 7YJ)1)]

DID'0Y7

71790 Ni77Nn 7Y D'YysIN XA NI NI

29N NE'7NN DA77 X KN QTN KRIN DX 72X K79 ')

795N van'n? "WOX 'N

7vonn NX 1N (Inxp'798N) NIR N 7w NIpnw NN
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DID'0"?

N1JIN QIX'V] NNSN 221 DN D'PYIN
790N TI7 NX D7V D1'R DN

N7 T 7195w2 |1DON% DNNY? D"IWY D'pPWIN
Rectangle - nnX A" np7nn 7y nand =

n'X¥j2119n — dispatch dynamic n j1221n "y Java 2 awin O7'91M*219
nXM A XN "nn'knnn”

NIN7 NP7NNN ANNY "WOKRN D'PYIN AND NIYNNNn NIR7NN N2Mnd
D'7YIN DNIX 1IAY 12111 12OV D'NN'YN

Comparable 'vnnn 2y Im MmNy Yun? =

D'9'¥90 N0'?907 NINIP? |'2 NI7NN DX 17021 7y95nn AIX'Y NYaN
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