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Class Supplier

java. lang.Chiject
L—Supplier

Supplier.html

Method Summary

=tatic woid

do something()
Documentation for do_something goes here.
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public static void main(String [] args)
Supplier.do_something() ;
}

{

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

Client.java

Supplier.java
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IPoint

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

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

/** returns the x 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();

Java nowa 1 n1In
2'aX 70 NV'0MIN

11



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

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

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

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

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

/**¥ rotate the current point by angle degrees with respect to (0,0) */
public void rotate(double angle);
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/** @abst ° OR OR| this OR _ » |OR .
% / ‘ this ° this X this
P S} > ®
I X X
public interface IPoint {
y this
/** returns the x coordinate of the current point @abst ? */
public double x(); | $r§et —
y 3
this
/** returns the x coordinate of the current point (@abst e[ */
public double y(); e
X
y A
this
/** returns the distance between the current point and (0,0) @abst | g, -® */
public double tho(); L= .
X
Y tQiS
/** returns the angle between the current point and the abscissa @abst */
public double theta(); Sret;
X
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public double x();
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/** 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(); Nnip'on

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

e ... 45 X

v

/** rotate the current point by angle degrees with respect
£ o (0,0) */ y ﬂ;is angle

i

S, &
o ‘.

@ $prev(this)

»

public void rotate(double angle);

‘ NITIIO
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public class Rectangle {

private IPoint topRight;
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 = ?77;
bottomLeft = ???;
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/** returns a point representing the bottom-right corner of the rectangle*/
public IPoint bottomRight() {
return ?2?7;

)

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

b

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

b

/** 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 NITI9 winm

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

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

/** rotate the current rectangle by angle degrees with respect to (0,0)
this command does NOT preserve the perspective of the rectangle
*/
public void rotate(double angle){
topRight.rotate(angle);
bottomLeft.rotate(angle);
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toString

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

public String toString(){

return ""bottomRight=""' + bottomRight() +
"\tbottomLeft=""' + bottomLeft + &
"\ttopLeft=""+ topLeft() + toString 7 NN

"\ttopRight="' + topRight ; — [Point 7w

NIWIW 1I0T9IN IR System.out.println N'¥j72190 TWNRD
IN String 12'N¥ OXY VINIAND 072N (+) NITNNNAN
7V 21Y'NN NXRXIN 7Y D'7VI9 DN — '2'0'™MM9 019'0
DXVN INIX 7Y toString NnTINNN

N'n NNIRY NP7NNN 7w 0w9IMn 2¥nn DX Nax' M toString
NLUWON N'¥7119 'NIT - NIXNN
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/** constructor using points */

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

?07TD YIN'Na NI'MYaN 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;
} 2071l
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Rectangle r = new Rectangle(...);
[Point bl = bl.bottomlI_eft();

bl.translate(10.0, 0.0);

bl

\§||1'm|
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I width() wimma axa n's nt

Rectangle r = new Rectangle(...);
NITINN NIANINNN D 17 D'

[Point bl = bl.bottomILeft(); TR T DK MN K7 0T

topRight TipTIzn
bl.translate(10.0, 0.0);

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

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

*/
public class Rectangle {
.'N122 DA V'S M NnIT Ni'n'ya
[Pointbl = ... ;
IPomnt tr = ... ;

Rectangle r = new Rectangle(bl, tr);
bl.translate(10.0, 0.0);
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(tradeoff) |Tkn D7

AT DN "2
public class CartesianPoint implements IPoint {

NNYIY N1IdnN °

private double x;

private double y; DIi/N NO2IN NTYWO

INT NDOIN X [IN2T2

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

} this.y =3 NYUNINNY NN

O/N NO0IN N'X}2119D

public double x() {returnx; } QYN AT NYAIT X

nw'a o1

public double y() {returny; }

public double rho() { 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=" tx + " y=" 4y + Y,

IPoint pwanan 77n n1'N

public String toString(){
return "(x="+x+ " y="+y +
"; ="+ rho() + ", theta="" + theta() + ")"';

IPoint pwannan 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 t;

private double theta;

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; }
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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);

)

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 77n n1'x

public String toString() {
return "(x="+x()+ ", y="+y() +
=" e b fheta= 4 (lietat )

IPoint pwannn p7n
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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 (!cartesian){
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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NNINNN '"MY 7V TI7N7?

public double x() {

setCartesian();
return x;

}

public double y() {
setCartesian();
return y;
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public double rho() {
setPolar();
return f;

)

public double theta() {
setPolar();
return theta;
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NIN71VN 701w 110N

public void translate(double dx, double dy) { 5YA 'Y YARY

setCartesian();
x += dx; X7 D"TOIXRPN NITYUN
y +=dy; DIV'YUN NN AYN? NOV)

} polar = false; 19'071 ,0M0I7N

public void rotate(double angle) {

setPolar(); | | .
theta += angle; 178 DIY'YY RTIN

cartesian = false; D"27'V X7 1NIO!
§ [TV IXN NNl
} T'NY2 DNINR
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niwy SmartPoint 7w nin7'xwin D 2% n'vi
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NN7'NY ['2 NTI9NN 7¢ 019N 119 7V NXT1 QTN
NTIZO |'al
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NITHA1A YUIN'Y NIXKNAAIT

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'WYiNa 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'WYiNa 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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71N 019'0uN (0'INWN) NIMI9N Java 2 V' TAN7 N1

NX NIYNNIN NIR7NNN DMXY7? NINWN 720191 17212 17X N1MON
7YUInn

NTAINY D'NNY 71 PYINN NIV 2'VON7 N N N8 DMxy 7y
Inxy pwina

D'AXY NN X7 [N X701 ' DN7 2'TANT7 DIOK NITY 'R D'RPYINY

T2 PWINN 019'0UN DINWN ' TANT? (NN 732) 2Thwa N1dIn Na'nda
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nip7nn
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NIION — NII19NN NNYNN

N'"19N7 7YIn 019'0N N'™9N 7Y NNWN YX17 [N X7 i
NnpP'7NNn 019'un

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

cartesian = point ;

point = cartesian ;

V1N
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NI'Y71197 D'VINIAX NNAYN

NN NNYN NNNNOoN N'¥71197 VINIAIX NNAVN2
(implicit assignment)

("INI0RN T0NT9N") TVNI9D NAWINY VAN 7Y DY
7V MINN NINWNN) 7101190 10N19N )IN7 DYIN
(n1onnn

N'7X 019N 0I19'UN NMNYN NI'N7 2N X7 "ZRIVPRN T0VNTON =
N'19N 019'0N (QAIY'N NXRXIN) INWT?D 102 NINT 71

DTIPN QPYNN NNYUAN 7727 NNU¥N 0'0INIAK NNAVN

TIZ DX 7V' 7WIn 019'0N D"7N1I9 D'VINIANN] YIN'Y
nip?n
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void expectPoint (IPoint p) ;
void expectCartesian (CartesianPoint c);

void bar () {

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

p =cC;
expectCartesian(c) ;
expectPoint (c) ;
expectPoint (p) ;
expectCartesian (p) ;
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IPoint
SmartPoint
CartesianPoint
localP = p;
localP = smart;
localP = c;
locals = p;
localS = smart;
localsS = c;
localC = p;
localC = smart;
localC = c;

void foo (IPoint p,

SmartPoint smart, CartesianPoint c) {
localP;
locals;
localC;
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(NI'NIIX-21) 0T'oIN'7I9

1210 win'wn niNpy Nk nnw''n Rectangle np7nnn
7Wina

019'02 NI'7N I'X N7w niITinnnl Rectangle np7nnn
7YIN] 77 N7X 7V192 2700 1wy DY [Ny NITan

NXM AT 729N NTINN IT'R YT 'K, TIzn NAMD Nya

MNI'TN NA'YN |12 'Y DX T 719'n no7nnn
"mian" nvn X vioa yn'w | (dynamic dispatch)
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INDAIT?
/** move the current rectangle by dx and dy */
public void translate(double dx, double dy){
topRight.translate(dx, dy);
bottomLeft.translate(dx, dy);

h

,nXa YN (D1ITX2) translate nTinn 1T nyTIr n'R 20 nann
"'y D'waximn omyyn v translate n nfan ity nyTe k00 72K
bottomLeft -1 topRight

D'7YIN ,NIR7NN N1*oXN NMIDNN .polymorphism nxjza 1t napn
NITYI DTNIM DD ,00NYN ,NITINN
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(NI'NIIX-21) OT'OIN'7I9

AN 7wUn?) Nipn v N oroIm21on 77
70 112y NTY91 A Np7Nn 2IMd7 (|2 npnnn
(NTIPI 17w NApPNa) N'oOIR NPNN 7Y 210

NX NYNNNY nP7nn 75 oy T7aY7 y1ir n9v amn
|IPoint pwinn

NnipP?nn oy DA nTIAY? ndNy Rectangle np7nnn

7YUINN DX IwNn' [0 TV 72) 12N21 X7 TIVY
(IPoint
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A7n2 wIin'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);

double diagonal = rect.diagonal();
System.out.println(''Diagonal of rect is: "' + diagonal);
rect.translate(1, -2);

System.out.println(''Diagonal of rect stayed: " + diagonal);
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pointArr

v
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D'OIN'719 011N AN

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);

} _

64
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(N1 IXN 09X) D'PWIN NN wnn? n713' nNX NP7 NN

7¥ MmN/ VAN XLIN D'PYINNN TNX 72 N NpPN2
npP7NNn

Serializeable ,Cloneable ,Comparable =

TNTA) NITINN 7w DXNIXA 190N 770 10T 7RO D'pwIny
(NNX 7'

7WUIN 019'0N N'™19N N7 N'VYAF NP7NN 7Y NNWN
NNINY NIDNN IYIM 72V np7nnn 7¢ a70n niinn Ny
(narrowing) pwann Xvan
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public interface I1 { public class C implements I1, 12, I3 {

public void methodFromI1(); public void methodFromlI1() {...}

! public void methodFromI2() {...}

public void methodFromI3() {...}

public interface I2 § public void anotherMethod() {...}
public void methodFromI2(); }

public interface I3 {
public void methodFromlI3();
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public void expectingI1(I1 i) {

//...
i.methodFromI1();

[/ ..

C c = new C();

expectingll(c);
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D'7WIN "IN

NNIT NI TIAY'Y TIR AIND7 NIR77 TWONN D¥NIXN 7YWIN
D'?90 7¥ 7172 |11Aan 112y

NN NT TINA DIY NI'N? DMWY D'}/7O0n

‘NNAITY?

|N" Java v NIYPNN N'"O0N NYOSO0NY 0'an 011Nl '2anNna
YUNKIN 1AN0IY NI'X 19 NNTVA D"MARN NX |"YJ'7

D'2IN1 N12N NAX ['M7 12D NAN2IY NN NYTI N
?Nw'D o19'un

NKX 721N Comparable PWINN NX WNN7 0DNMaRN 7y
NIAITA IXIYA MYORNN compareTo NTINAN

Java nowa 1 n1In
2'aX 70 NV'0MIN

69



299NN AIN'Y NN

(factory design pattern)




AIN'Y NN 7V 07N Nnd

NIIDNA NXIN |I2'N N'WAT7 72171 [INN9 XN AIN'Y N'aN
.D'Myy nNn

7V NIY7? D NIR7NN NRA7 TX'D NIXNN QXY NYAN
.MININ NYTN
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NIP7N NP7NNl 0D'NI]

:bottomRight nTinnal 2 np%nnn v 'x121 o™

/** constructor using coordinates */

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

h

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

public IPoint bottomRight() {
return ??7;

)

7WIN? D7IN1 ,NTI71 7Y 'K1Q Y'OINT NIMNX N7RYN 'IN'0 DIPNa IDMD
NX D91 X N'OYAAIR NP7NN 7Y 'R11 7w DWW |*¥]1 ONI,'N1] |'N [Point
'TIPTIRI 2720 |'2 NI7Nn YoIn
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NTINNN NX [Point pwana 212 IwR) J1'0)
NNX 722 wninn WWK [Point createPoint()

N'TAN?I NYWTN QT AIX'Y? DIvnnnn Nig?nnnn
NNIN

2V DNIN 7von7 v TINNA wnnwa? 'O nya

X7 TIV Rectangle 7w 'x12a ;000 nxnw omyy
NTI7] QN NN
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000D NTINNN NXR Y'TAY Y 1'0)
static [Point createPoint()

NI'OLVO NITINA D'PYINI ' TANT? [N X7 QYA
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D'7Y95N WIN'Y
(factory design pattern)

(N'VLO "7IX) NTINN 7ONY NPINN T
NIYTN NIT Y TAN7 ' NT'RONY

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

]AMm 7w '019'0 NIp?
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 {

private PointFactory factory;

private IPoint topRight; Rectangle np'7nn" |'x ny>
private IPoint bottomLeft; by ATITN an7 NN NIYN

/** 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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[11AN NX 1'N7 0w 178 DN Rectangle np7nnn ningp? =
NIPOYNNN NX DNN NDOIN 7y9N0 NZ7Nn .Win'y? M1 NITipn
(NLVWOSN NY'A9) N7X D'VID

NM90 AND7 Y'Y YT |2 7TANN NN UIATN D'72V5N1 YiIN'Y =
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N'XIIAI0IP NTA 70 ORI DVIT NN (DTN 0190
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N1DIN NIDIVNI D'7V9N] vin'y
NPy 72V Ny — NindIINn

Point, :nia1 niMonixaa nNIX XIxN? NI 17¢ 121NN N>1yna D N
nNnxI Segment, Rectangle, Triangle

— D0"917N D'YIN'M NNDI DO'RNN PYIN W' NNIXNN NNX 707 D N
7191 'TO? 7WUNY

NINOMAQ ) wnNnwn? D'1'iyn X (modes) nm'ion DMwpna
NIAVIPN NIKOIAQ 7 DMINXAL NIFTOAPN

:D'NNwN D1 (vl IX ') Mode-n Nk Nmwa 2yonin np7nna
D'NNNN mode n '97 nmyy Nx' create”

NNOYN NNIXA NXII' D'xyn 7D — NnMyyn NN Ir N1a

X71 NIZ7NNN IRY 7Y D'PYINN NIX 77 1007 NDNX NN 7 1T T2
DN7W NIRONAN 70 NN
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DY OY D'N1]
(named constructor idiom)

NN'NN NNIX DY "0'K12 0'Myn7" 'O 7u9nn W 0N ININ] WNnw)

21X DA N7W NIXa 7907 nyTir SmartPoint np7nnn :nxarom
[T X7 1) 'TOR AIX" 77 727N N7W 'R1QN D7IRI .01 21X DAL TOO?
(Nn'NN ANIX DY 0'X12 0'MyN?

1'727'w createCartesian -1 createPolar niminnin nx np7nn7 q'on
D'AIN''N I NYRIANN NTIPIN NIV'Y DX

NI77 72 .'0ND7 'XIQN NIX 19N DAIX'N 7W NN0N'ON DX WATN? ' D
UNNYN XIN 1Y AIX"7 YTIN DIN7 220 QTR X7 2210 X7 11on
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/** Default Constructor for private use */
private SmartPoint(){

)

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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