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package il.ac.tau.cs.adv]ava.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();
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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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package il.ac.tau.cs.adv]Java.shapes;

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 = ???;
bottomLeft = ???7;

} Java nowa nTpnn nidN 10
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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*/
p P g p g
public IPoint topLeft() {
return ?7?;

)

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

h

/** returns a point representing the bottom-left corner of the rectangle*/
public IPoint bottomLeft() {

return bottomLeft;

} "2NLAX NXYO”
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== Rectangle r = new Rectange(...);
=) [Point p = r.bottomLeft();
== p.translate(1.0, 0.0);
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Rectangle r = new Rectange(...);
IPoint p = r.bottomIeft();
p.translate(1.0, 0.0);

=) // here r is not rectangle anymore...

i \\
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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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/** 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) */
public void rotate(double angle){

topRight.rotate(angle);

bottomLeft.rotate(angle);
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/** returns a string representation of the rectangle */ :0
public String toString(){
return ""bottomRight="" + bottomRight() +

"\ tbottomLeft="" + bottomLeft +

"\ttopLeft="' + topLeft() + — toString 7 nx"p

"\ttopRight="" + topRight ; / IPoint v

WY NI0I9IX I System.out.printin N¥a190 AWUNRD
IN String 12'Xw XY VINIAXD D7 (+) NITNNNN
7V 21NN NRXIN 7V 07019 DN — '2'0'NM9 019'0
DXVN INIX 7w toString nTinnn
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package il.ac.tau.cs.adv]ava.shapes; (tradeoff) |Txn D"y
AT 0N '
public class CartesianPoint implements IPoint {

NINWIY MDA *
DI7N NOSIN NTYD
INT N0IN X [INDTA

private double x;
private double y;

public CartesianPoint(double x, double y) { Nyl
this.x = x;
this.y = y; NYNINAY NN *
} DIj7N NDOIN N'¥{?119)

nNY'a INT NYAIT X
public double x() { return x; }

public double y() { returny; }

public double rho() { return Math.sqrt(x*x + y*y); }

public double theta() { return Math.atan2(y,x); }
Java nowa nT1pnn nidn 21
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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);

;

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

} Java nowa nTpnn nidN
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public String toCartesianString(){
return ((x="+ x ' y=' 3 y )l
! |Point pwannn 770 na'N

public String toString(){
return toCartesianString();
} |Point pwanan pn

public void rotate(double angle) {
double currentTheta = Math.atan2(y,x);
double currentRho = rho();

x = currentRho * Math.cos(currentTheta+angle);
y = currentRho * Math.sin(currentTheta+angle);
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package il.ac.tau.cs.adv]ava.shapes;

public class PolarPoint implements IPoint {

private double t;
private double theta;

119N [NT-DIN [TRNAN
NIV 0T NNZNa

NnImTYn N1'na

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 r; }

public double theta() { return theta; }

JQ\IQ Nnovja n'ri'n'm HION
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public double distance(IPoint other) {
double deltaX = x()-other.x();
double deltaY = y()-othet.y();
return Math.sqrt(deltaX*deltaX + deltaY*deltaY);
h
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 "'(r=" + t + ", theta=" + theta + ')'";

)

public String toDegreeString() {

return "(r=" + r + "', theta=" + theta*180.0/Math.PI + '")";

)

|Point pwanan 77n na'X

public String toString() {
return toDegreeString() ;

§

|Point pwanan p7n
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package il.ac.tau.cs.adv]Java.shapes;
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 nTpnn nidn
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/** make x,y consistent */
private void setCartesian(){
assert(polar | | cartesian);
if (!cartesian){
x = r * Math.cos(theta);
y = r * Math.sin(theta);
cartesian = true;

/** make r,theta consistent */
private void setPolar(){
assert(polar | | cartesian);
if (!polar){
t = Math.sqrt(x*x + y*y);
theta = Math.atan2(y,x);
polar = true;

} Java nowa nTpnn nidn
2'aN 7N NV'ONANIN
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public double x() {

setCartesian();
return x;

]

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

Java nowa OTPZNN NN
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public double rho() {
setPolar();
return r;

)

public double theta() {
setPolar();
return theta;
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public void translate(double dx, double dy) {
setCartesian();
x += dx; DY 'Y NN °
y +=dy; X7 D'"TONRPZN NITYUN
polar = false; DIY'YUN NX AWNY NNL)

}
19'071,0"017N

public void rotate(double angle) {

setPolar(); 178 DIYV'YY XTI °

theta += angle; D'7'Y X7 1NIo!
cartesian = false; |

! [27TVI NIXN mM2NnAl

TNV DNIX
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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 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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CartesianPoint cartesian = ...
IPoint point = ...

cartesian = point ;

M point = cartesian ;
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void expectPoint(lPoint p);
void expectCartesian(CartesianPoint c);

void bar() {
V] 1Point p = new CartesianPoint(...);
CartesianPoint c¢c = new CartesianPoint(...);

Mp = c;

M expectCartesian(c);
V] expectPoint(c);

V] expectPoint(p);

x] expectCartesian(p);

}
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IPoiInt
SmartPoint
CartesianPoint
localP = p;
localP = smart;
localP = c;
localS = p;
localS = smart;
localS = c;
localC = p;
localC = smart;
localC = c;

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

localP;
localS;
localC;

// ERROR
// ERROR

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

h

72N ,NNX] YNN (DITX]) translate nTimn itk nuTr n') 2700 nann
-1 topRight *"v n'vaxmn omyyn 7w translate n n'nn 11w nyTIr X'n
bottomLeft

D'7YIN ,NI77NN0 N1*9XN MIDNN .polymorphism N1 1T M
NITYI DTN 0DV ,0NYN ,NITINN
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[Point tr = new PolarPoint(3.0, (1.0/4.0)*Math.PI);

// theta now is 45 degrees
[Point 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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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);

NOY'A YN AT ' 1y
} "N1101"n translate n
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Serializeable ,Cloneable ,Comparable

¢ DXNIXN 190N 770 10T NIXD D'PWUINT e

(NNX 775 NT) NITINN
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public interface I1 {
public void methodFromI1();

public interface 12 {
public void methodFromI2();

public interface 13 {
public void methodFromI3();

public class C implements I1, 12, I3 {

public void methodFromI1() {...}
public void methodFromI2() {...}
public void methodFromI3() {...}
public void anotherMethod() {...}
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public void expectingI1(I11) {

//...
i.methodFromI1();

// ...

C c = new C();

expectinglIl(c);
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UNIN ANV NI'Y72I9 NITYVA DN DX 'Y

D'2IN1 N1AN NAX ['M7 12D NAN2IY N9 NYUTI 'K e
?1Nw'7D 019'UN

NX 7onn Comparable PWINN DX WNN7 DAXN 7Y e
NIAITA IRIYN NMYOKRNN compareTo NTINNAN
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NIP70 NE7nni D'N1A

bottomRight nTinnal A7n nP7Nnn %W 'x122 D™ @

/** constructor using coordinates */

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

h

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

h

I'N [Point pwin% 07ix1 ,n T2 7w 'R12 Y'91IN7 MM NYXWUN 'IN'0 DIpPNa DT) e
|'2 NI7NN 101N X D91 X N0 NP7NN 7W 'R11 7w DY |''¥] DNI 'R
'TIpTIRI |AMmn
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NTINNN NX |Point pwina 7121 JIUXY J1'0) e
NNX 722 wninn WWRK [Point createPoint()
N'TNNT1I DYWTN QTR DIX'Y? DIYNNAN NIZ7NNnn
NNIN

7V NNIN 7'WONT7 W' TINNA YNNWN7 'O :n'yd e
N7 TIV Rectangle 7w 8122 72D nxnw omyy
NTI?] QX NN
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000D NTINNN NXYTAY QY J1'0) e
static [Point createPoint()

NI'0LVO NITINN D'PYIN] V' TANY7 N X7 D'y e
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D'7y95n1 vIn'vy
(factory design pattern)

(N'VVO 7IX) NTINN 7ONY ,NP7NN 'TA)
NIYTN NITIRI ' TANT? NN NT'79NY

NTY n'nn X't (factory) 7yon napn 1t np7nn
Rectangle np7nna

]2 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(true);
Rectangle rect = new Rectangle(bl, tr, factory);
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package il.ac.tau.cs.adv]ava.shapes;

public class PointFactory {

public PointFactory(boolean usingCartesian) {
usingMainlyCartesian = usingCartesian;
usingMainlyPolar = lusingCartesian;

h

IPoint createPoint(double x, double y) {
if (usingMainlyCartesian)
return new CartesianPoint(x,y);
if (usingMainlyPolar)
return new PolarPoint(Math.sqrt(x*x+y*y), Math.atan2(y,x));
else
return new SmartPoint(x,y);

)

private boolean usingMainlyCartesian;
private boolean usingMainlyPolar;
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package il.ac.tau.cs.adv]ava.shapes;

public class Rectangle {

private PointFactory factory;
private IPoint topRight; Rectangle np''nn" 'x nyo

private IPoint bottomLeft; LYy NTI7IN T||7I7nn3. 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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DY DY O'NI]
(named constructor idiom)

DY "0'X12 0MyNn?" 1D wonn 7Y 70N INIK UNNw)
NN'NN NNIN

N7'W' N1IxXa 7907 nyTir SmartPoint np'7nnn :n'xaroin
7271 N7 'R1QN D7INT AVIR AIXTA DAL 'TOOR 21X DA
(NN'NN NNIX DY 0O'X12 0'MYN7 [N X7 D) 'TOR AIX" N

-I createPolar niminnn nX np7nn? q'on
NYRIANN DTN NIY'Y DX 177'w createCartesian
D'AIN''N Y2

'N1QN NN 71902 DAIX'N 7 nM0n'on DX WIATNT? ')
VT N7 Y220 DT XYY 000 X7 71910 N7 ) 'Y
UNNWN NIN 1Y A"y
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/** Default Constructor for private use */
private SmartPoint(){

h

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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dynamic n [122m 'Y Java 2 AWIN DT'ONIN'7I9
NX"M N XN "‘In'knnn” n?on — dispatch
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