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Class Supplier

Java. lang.Object
L—Supplier

Supplier.html

Method Summary

static woid

do something () i

Documentation for do_something go&%s here. .

NI'Yj7119]) wnnwn
7Yinn '9Y @
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@ NI'¥{72190 NN

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

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

Client.java

Supplier.java
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public class Client{
public static void func1(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){ <

VYN |YnNnna

public int doSomething(int 1i); NNYinn vim |'a)
} NMYAaN I

public interface MyInterf{

public class MyInterImpl implements MyInterf{

public int doSomething(int i){ .
return i*i; Supplier

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

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

NWI N2IPY | 1T7W mann
D'72172 NITWA 12ITA DpPRN
(public static final) owiap

| funcl nirxpalan v Mmnn
DN wa n2Ipw func2
MY 2V NINNXN1 121N

N7w public nix11a nirypaig
.(abstract) niav win'm o'p
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public interface MyInterface{
int 1 = 0;
public static final int j = ©;

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

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

}

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

}

XIn default xinw vam nn'w
JWINN )N wnmnn nn'y
nT'NnaY Java 8 2w naoin it
DADAIP? MI'MO NIINN NN'I0N
,JINT NINNY .pwan 2w Mipnn
NIn default mn'w 2w nion
N 0ON7 |'NY |12 722210
D'YINMA DM'"Pn NITY?
.D"DIAMIIPN

NN'Y 1 Tn? N1 java 9 n 7nn
winm 17 wiw private vain
TV NIN'W2 wnw? 212 nT nin'w
Tnn |nw default nirxpag?
public nixa
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public interface MyInterface{
int 1 = 0;
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);

}

nP72Nn MN'Y 1Tn? NN
.(nrovo niIxpaa)

NnI'n? 0212 DMN'wn
private Ix public nix1na
X7 DN .(Java 9 n 7nn)
N ,NINTYI NANIND
Jpublic x'n nixNw

15




|Point

package il.ac.tau.cs.softwarel.shapes;
public interface IPoint {

/** returns the x coordinate of the current point*/ <
public double x(); L theta

v

/** 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();



/** 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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X
y this
/*¥ @abst .
I $ret x
public interface IPoint { y 4
this
/**¥ returns the x coordinate of the current point @abst */ $retf- °
public double x();
X
y A
/** returns the x coordinate of the cutrent point (@abst */ h
this
public double y(); @
$ret.~
X

/** returns the distance between the current point and (0,0) @abst */ A
public double rho(); tf;is
/** returns the angle between the current point and the abscissa @abst */

public double theta();
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int x =1
int y =x + 2;
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X
| @ this

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

* with respect to X axis */

y

this | $ret
@ @

public IPoint symmetricalX();

v

/** returns a point that is symmetrical to the current point ni pl on |

* with respect to Y axis */

public IPoint symmetricalY();

/** move the current point by dx and dy */ $prev(this) idy
public void translate(double dx, double dy); O ax X

/** rotate the current point by angle degrees with respect

* to (0,0) */ y

public void rotate(double angle);

NITIPO
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public class Rectangle {

private IPoint topRight;

private IPoint bottomLeft;

topRight
l ————————— .

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?7;

bottomLeft = 2??;

25
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NLU'ONANIN
/** returns a point representing the topRight

. l --------- .
bottom-right corner of the rectangle*/ . .

public IPoint bottomRight() {

return ??7?; & - o .
bottomLeft

/** 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;

26
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topRight
' ————————— '

of the current rectangle */ : |
public double width(){ L !

return topRight.x() - bottomLeft.x(); bottomLeft

/** returns the horizontal length

/** 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);

27



Rectangle niTIpa winn

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

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

28



toString

/** returns a string representation of the rectangle */
public String toString(){
return "bottomRight="" + bottomRight() +

"\tbottomLeft="' + bottomLeft + & toString 7 nxy
"\ttopLeft=""+ topLeft() + * IPoint 7w

JE—

"\ttopRight="" + topRight ;

WY IIDIAIN IN System.out.println N'X¥PIAI9N TWNKI
IN String 12'NW DXV DINININD D721 (+) DITNNNRN
7V 2IW'NN NKXIN 72V 0'2V19 DN —'2'0'N"M9 D19'D
DXUN ININ 7¥ toString NTINNN

N'N NNINY NP70NNN 2W DYAINN 2X¥NN NN NAX'N toString
NDYan NIXMIa it - NMNnn
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/** constructor using points */
public Rectangle(IPoint bottomLeft, IPoint topRight) {
this.bottomLeft = bottomLeft;

this.topRight = topRight;

DT WM™ "Myl 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;

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

—> IPoint bl = r.bottomLeft();

> bl.translate(10.0, 0.0);

T <5,6>

b @%@T

<0,0>

31
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" .X19 N9l

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() win'na ana '8 nt

bl

r <5,5>

NG ]

<10,0>

topRight TIpTIPN NN T'TI DX NMIPN X2 1T NITINN NRNINNN 2 27 D'W)
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712V '3 D720 12''N 12700 1NNYN DR NINMTA D'N0IN 12" DX
AT NTIPIA 222 D"PNN? 1IN DNX? NI21APN MIVIXY |2

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

*/

public class Rectangle {

:'NJ11 D2 NY'AIN NNITNIMA
IPoint bl = .. ; //<0,0>
IPoint tr = .. ; //<5,5>
Rectangle r = new Rectangle(bl, tr);
bl.translate(10.0, 0.0);

122pNNYW NITIPIN NAWAT NIN?2'RWAN TIPTIPN NITIR TN
NTINNWN N120N NITY? D'DININND

N'Yan DY TTINNN? D277 NN aX)
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VA NVUI7 WIN'TY QWY N7 12 D'YIDIWNA 1IN ON — NIN7UNN
12 WIN'MN NN AI'RWN? [N TNINN

72210 NP7NNA wINn'win ON 021X ,Y7010 X271 [21I00 12T °
D'WIN'WN l73 12 NTI7 (N (Mn1on np?2nn "'y 1 nnaiT?)
|127DN "NNWN NX D'TA3N

I'NW Np72nnn MTan — (immutable) nuaipn 0712 oY NTIAY
272 NP9 n?

'Y Nyan NX D'MNIQ 1IN (2702 NN7ANN N'YANW NN ©
NTIPIN NA?Nn

DXV YPIAN "2'W 22112V NXIWR DPAn 19920 NITIpan NN ©
nYypiann Miann v ¥Tn

NP'ANNY 12'R1 — 1T NpP7Nn X'n String np?nnn °
wWTN DXVY7 NMan MTNN toUpperCase
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'N119N AIX'N NA'2T OV NITTIANN

mMmMnwnn |12'01

NN Q'o11 1172 — (clone) nbawn np'an IPoint 7 qron
'NJIIN OXVUN 7¥ DNV TN TWN clone WA

N NNXIN DX N'TN!' topRight -l bottomLeft NiTINNN °
topRight -l bottomLeft TIpTIpn NITIPI 7w clone

N7V DIA'WN NN D'W' D'DININNI NITIPI 72PN TWN IN1AN °
7V 1IU'QW! X7 2120 IN NTTA 122 ,0TNIMN VN 20 01y e

public IPoint topRight() {

return topRight.clone();

h

public IPoint bottomLeft(
return bottomLeft.clone();

h

) 4

NN TIPTIPN

3
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NVAInNN NP?2NN YINMm? 0'Nan 0'771
(immutable)

final I private 2 NTAI NITWN 72

setter NI'XPIIQ) NITYWN 'V NN NIJTUNAW NP DIV |'N
NIMWAaN X7 N782 NIYmia final 2 0NmM NITwN OX — (JN'2'N7

I'N NITINNN DY) D'VAIpPNA DI'RY 1290 '019'D DN NITYN ON
(n'wa
NN 1'TNN? 1N ON .N2K NITY? D'WUIANA DN'TRRY DITINN |'R
NIV 'TNN? W ,NTWN

ANND WX ON LCIININ VAIDA N7 DPUAIR? VAN INW7 X7 e
DNIN NW21 0D'pNIY

D1IPN JYNNA D'D1A — DY IWANY |'N

37



PU2INN DPYIAIR AX'N record DN

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

AN

INK? DNIN [2TV? T DIY )X final 2 onmim nimewn
Immutable x1in nth PR |2721,M¥N
?int[] o19'vN N NITYWN TN O MIP NN AN
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:(immutability) pyap aio awa |17 N1 e
|N1 ,mutable DN NITWN OX 72X ,NVAIN NALYNN P —'NLW IV °
DNIN NIIY?

D'VAIPN DN NITYN DA NAbUNN DX — Py [lvap e

PINY [IVA'D 2w awpna [Ivap? ontma oipa. ©

:7wWnN?7 ,0'WAalpn DI'RY records X7 [N ,records 7w 1Wpna |27 °
public record MyRecords(int[] x)

UX17 N1 X7 ,11172) 'nbwin |22 immutable XIn X3 INTANW record N
(mutable mxy XN X ,x NTY? nnwN

DN D'DPMAIR AX'7 1TV DN, records 2 YI9IN WIN'WN 1IN NTY "7 21lwN °
D'YAIPN [2 DX DNY NITYA wIN'Y Y ,N71 [9I8] D'YAIM
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‘mutable DNW DO'0I19'L 2V NNVYN NN] TIV

DN M2 W' mutable XINW DI19'0N DXV D'WNANYA NINN? NNINNIFIWNRD @
PNVUN Q07 W' ,N? ON .IN1D70 72 20 Viawin? 1nN ninipa?n TN ™My DxUN 'y

12 .mutable Dnw 0'XxVY 2V (ownership) NI7U1 1TAN7 W12 NNAI0D NMNN QWA e
PNVUN IXU7 X" TIXN NpRalcLI2 0K nnENIwY? 17 MMM nn Nip? 22 uT

DXV 111 70 71120 WTN DNU M NI immutable Dnw D'O19'D DY NTIAY °
(D'WTIN NP2 YW MY 7¥ NIN?17 71N2 7wN17) N91dN MIX2 UXANN 1270 1WND
NIJINN 'WIN'AD VIA97 1YY 11w, 22T D20 NN NN2IMmn

StringBuffer D19'DNI String DI9'DN R'N NTIYPNINIMIVUN DDAAIT °

Object Pooling ''v Dmxy 2w 1Itnn Mwann immutable bnw D'019'L DY NTIAV ©
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’

Rectangle N
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NIP21 P90 |'2 NI7N 10IN,N0N2N , VTN MNON NRNNpUa g o
NIP70 ' 0N A NIPN W2 DAWNRI Y M7 - e

"'y (Factory) nwpa 197 NIWTN NITIPI 72 DYAIN IX'NY AWTN NpP7NN1TA) e
D'NNNN 'N127 RN

NINIIN,0'MXY NN1AIN NIIDN 7w NI'ON?PN ANX'VUA NMNANN NNR NIT - @
n'va? 1972 1nna

IT NAXN 101 Factory NIYXNANA [INNAN NIX AX)
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NOJNI IT NWNT .pYINA NTAINY NITINAN 22 YIN'N1 D'ANNA pwInn 'wnnn - »
17"anipn My

DMYaND'vINm 3N e

NTIPIN 2w Y -1 X NIV'Y MTUA NTIPI wNNNn np7nn CartesianPoint °
NTIPIN 7w theta -1 r NIY'Y NITUA ATIPI NWNNNN Np72NNn PolarPoint -

D270 DNIY'YI D"ADIR NIV'Y 2'2pna NptThnnn np2nn SmartPoint -
NI 01Xy
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public class CartesianPoint implements/ IPoint {

private double x;
private double y;

public CartesianPoint(double x, double y) {
this.x = x;
this.y = y;

b

public double x() {returnx; }

public double y() {returny; }

12 (tradeoff) ;txn 0
:INTI DIpN

NTWI MNWIY NN e
X [N2T2 DIPN NOAIN
NN AT NJ0IN

NYNIiNNnY Niian e
DIPN NJ0IN N'¥PII9]
AIWIN AT NRNIT X
nwn 7021

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()) +
(v-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;
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public String toCartesianString(){

return "(X=" + x + ", y:" + y + ")n;

(?vitn) IPoint pwanan 270 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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public class PolarPoint|implements | IPoint {

private double t;

7190 AT-DIPN [TRAN
NIApYA NT Mpna

private double theta; NnimYn mMna
public PolarPoint(double r, double theta) {
this.r = r;
this.theta = theta;
h
public double x() { return r * Math.cos(theta); }
public double y() { return r * Math.sin(theta); }
public double rho() { return t; }
public double theta() { return theta; } 49




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);
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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 pwanan 7'7n na'x

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

",r="+r+ ", theta=" + theta + ")";

IPoint pwanan 77N
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http://images.google.com/imgres?imgurl=http://www.sapere.it/tc/img/Mgz/2005/Gennaio/Einstein.jpg&imgrefurl=http://www.sapere.it/tc/magazine/articoli2005/Gennaio/Anno_fisica_2005.jsp&h=320&w=230&sz=16&tbnid=uSZb7M2g_APQaM:&tbnh=113&tbnw=81&hl=en&start=2&prev=/images?q=eistein&svnum=10&hl=en&lr=&rls=DVXA,DVXA:2005-13,DVXA:en

/** @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 = r * 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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Nialj

public double x() {

setCartesian();
return x;

)

public double y() {
setCartesian();
return y;

NN MY 2V T2

public double rho() {
setPolar();

return r;

public double theta() {
setPolar();

return theta;
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NIN?IVnN 221 1100

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

polar = false;

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

cartesian = false;

NITYN 12702 "' TNN7 ©
AYN7 NDI N7 DUTDINPN
,0"DIPN DNIVIWN NN
19'N71

1INID' 17X DIV KTII
NIND MPRAL DDV K72
TTVUA DNIN 2TV
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127V '12'w7 DNA7 NIV SmartPoint 2w niN7'kwin 172 0w e
(side effect) DxUN 2w NITWN

NTIP9 |21 NN?'NY ['2 NT190N 7W N19n 119 2V 12 12T e

DXVUN 7W DWOINN 2NN "N1'W7 D'NMIA D' 178 DAY ,D7INI °

NN7'RYN NIAPYUA . TRM-ITN 2NN NTIIN DI NID DYAINN A¥An
LPTAIND 'V MAXITMN NTIPIN 22X ,013TUNN DR NITYN 2, Y()
v() 2 NP 9% ATIPIN DNIR PITA RN
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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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IPoint D2 NIn CartesianPoint 72
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?polar ninwnn 7w o19'0n 1NN *
IPoint x1n 17w 019'0N

?polar yaxn 1"y upraIRD W 019'0N 1NN °
.PolarPoint xIn 17w o19'vN
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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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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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MION — N3A19NN NNYnn °

N'"19N7 PWIN DI9'DN NM9N 7Y NNYWN UXA? NN X7 0170 °
ahzialakellalibla

CartesianPoint cartesian = ...

IPoint point = ...

% cartesian = point; °

O

point = cartesian ;
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(Polymorphism) nirmiix a0



(NI'MIX-17) DT'aINI719

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

N'N 72N ,NNNA YN (DITNA) translate NTINAD TR DUTI' D' [A2700 NANEA °
bottomLeft -1 topRight '"'v D'uaxIinn DMxVN 7w translate n N'nn ITw NUTH!

ITINN D'PYWIN ,NIR7NN N1Maxrn NIaNn .polymorphism Nk 1T NIdN-
NITYI DTN DY ,0'NYN
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NP2Nn 227 (]a7n np?nnn Nania 2wn?) nnip?n 2v ntn oramian 877 .
(NP3 117w npna) NP NP2NN 2w 10 22 112V NT191 |AN

IPoint pwann NN NWNNNY Np?nn 72 DY TIAV7 VT 129w |272nn e

N TIV 72) 12021 X? TIVY NIp7NNn DY D2 nTIAV7 N2y Rectangle np?2nnin e
(IPoint pwann NN lwnn!
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(AN IN DAN) D'PYWIN N2 wNn? n212' NNN Np7nn

NPYNNN Y NN / LA XL D'PYINNA TR 22 N1 PN
Serializeable ,Cloneable ,Comparable °

(NNX 972 0T2) NIMNN 2w DxNIXN 1901 %72 1172 07X 0'pwaIn?

7Y n20N NINN ,NTAY PN DI9'DN N'19n N7 N'LAPAP NP72NN 7Y NNWn
(narrowing) pwann NLAN NNINY NIIDNN WM 2V Np72nnn
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public interface I1 {
public void methodFromlI1();

public interface 12 {

public void methodFromI2();

public interface 13 {
public void methodFromI3();

public class C implements I1, 12, I3 {
public void methodFromlI1() {...}
public void methodFromI2() {...}
public void methodFromI3() {...}
public void anotherMethod() {...}
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public void expectingI1(I1 i) {
// .
i.methodFromlI1();

/] ..
;

C c = new C();
expectingl1(c);
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compareTo NTINNN NR 7'2nN0 Comparable pWINN NN WNN? DNARN 7V °
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(Factory Design Pattern) 2vann aIx'v nan




AIN'V NINAN 2V 020 nna

NI12N2A NXI9] (127 N'WAY? 221pn [1INNa X0 (design pattern) 2ixw naan
D'NXY NNAIN

N1ININ NYINTN 2V NIV T2 NIR7NN NI2A% T MIXNA AIX'V NNAN

N'I2NN 7N D'YNNNYI 12 WNNwN? Yy 1991 12an npaon

N2IVUNN 72 7¥ N1ann NN NMINNND N7

D'"A'X9D D'NMNMIIA7N NINNN KX?

NIP7NN "2 WP NTpNNn

N1JIN '0TINN ['2 MIYPN? TIVI TN77 |NY ,0'210NN1 7w 120XN [1'0'1 MMNNN
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:bottomRight nTINNAal |A7n Np?7nNnn 2w 'y 121 @

/** constructor using coordinates */

public Rectangle(double x1, double y1, double x2, double y2) {
topRight = ???;
bottomLeft = ?2??;

/** returns a point representing the bottom-right corner of the rectangle*/
public IPoint bottomRight() {
return ?77;

DNI,'N1] 'R [Point pwan? 07INI,NTIPI W '812 VU'AIN? 1NN N78WN 'IN'0 DIpna T e
UTIDTIDE 2200 "2 D700 101N NN D97 1R NP NP7NN 7w IN11 %W 0O |'X)
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IPoint createPoint() :vamn nN'w NX IPoint pwana 1 IWN1 |I'0)
TN NYTN NTIP IN'7 T2 NIWNANNN NIR7NNNN NNK 721 wWnin' 1w
NNIN

IN]J1] ;100 NXIAY DMXY 2V NNIR 2'09n2 W 0TINNA wnnwn? '71 :na
NTIPI QN MNID N7 TIV Rectangle Yw
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DO NTINNDN NN TA] W I'0

static IPoint createPoint()

IT N712'W TNN7 DX .pWINA NI'DLO NITINN V' TAN? N'N NI X7 Java 8 TV w1 °
72 NIN 1'2N7 1INKR X7 pwInn — N1AINY N2'N2ANA |12 12'K AT N9, MYaNnn

NN |2TU? 7IXN 2210 IX12 WTN WIN'M 9'0IN7 212" TNK 72 .17W D'WIN'/MN
JYINN

wimm 17 Q'oin? N1 ,Inw21 pao '"'vjar 1 722pNn pwainn O —7wn7
JYINN NN |2TU? [N N7 IR TN

77



X7 MY AN Inva
NX 77 71N XN 72X NI

D'yim™mn nNX X471, IPoint
.D"0IEN

78



Octagon

Rectangle

Triangle
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D'72V9N1 vin'y
(factory design pattern)

NIYTN NITIN 1TAN? N NTPany (NLLDO IR) NTINA 2'2NY ,NpP7NN 1T °

Rectangle np?nna nTw n'an X't (factory) 2van nipn m nap7nn

271 2w 019 NP e
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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blic class Rectangl
public class Rectangle { Rectangle nl—)‘7nn‘7 |'N NVUD

772 NTIPIN NP2NNA NN

private PointFactory factory;

private IPoint topRight;

private IPoint bottomLeft;

/** constructor using points */

public Rectangle(IPoint bottomLeft, [Point 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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niNNNI Rectangle, Triangle
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(named constructor idiom)
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/** Default Constructor for private use */

private SmartPoint(){ O O
}

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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