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/** returns the rectangle's color */
public Color color() {
return col;

}

/** teturns a point representing the bottom-right corner of the rectangle*/
public IPoint bottomRight() {
return factory.createPoint(topRight.x(), bottomLeft.y());

}

/** returns a point representing the top-left corner of the rectangle*/
public TPoint topLeft() {

return factory.createPoint(bottomLeft.x(), topRight.y());
}

/** returns a point representing the top-right corner of the rectangle*/
public IPoint topRight() {
return factory i ight:x(), topRight.y();

}

/** returns a point representing the bottom-left corner of the rectangle*/
public IPoint bottomLeft() {
return factory.createPoint(bottomLeft.x(), bottomLeft.y());

}

package il.ac.tau.cs.adv]ava.shapes;
public class ColoredRectanglel {

private Color col;

private IPoint topRight;
private IPoint bottomLeft;
private PointFactory factory;

/** constructor using points */
public ColoredRectanglel (IPoint bottomLeft, IPoint topRight,
PointFactory factory, Color col) {
this.bottomLeft = bottomLeft;
this.topRight = topRight;
this.factory = factory;
this.col = col;

}

/** constructor using coordinates */
public ColoredRectanglel (double x1, double y1, double x2, double y2,
PointFactory factory, Color col) {
this.factory = factory;
topRight = factory.createPoint(x1,y1);
bottomLeft = factory.createPoint(x2,y2);
this.col = col;

/** 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);

/** change the rectangle's color */
public void setColor(Color ¢) {
col=c¢;

/** 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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/** returns a string representation of the rectangle */
public String toString(){
return "bottomRight=" + bottomRight() +
"\ tbottomLeft="" + bottomLeft +
"\ttopLeft="" + topLeft() +
"\ttopRight="" + topRight ;
"\tcolor is: " + col ;
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package il.ac.tau.cs.adv]ava.shapes;
public class ColoredRectangle2 {

private Color col;
private Rectangle rect;

/** constructor using points */
public ColoredRectangle2 (IPoint bottomLeft, IPoint topRight,
PointFactory factory, Color col) {
this.rect = new Rectangle(topRight, bottomLeft, factory);
this.col = col;

}

/** constructor using coordinates */
public ColoredRectangle2 (double x1, double y1, double x2, double y2,
PointFactory factory, Color col) {
this.rect = new Rectangle(x1, y1, x2, y2, factory);
this.col = col;

Just Do It
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/** returns the horizontal length of the current rectangle */
public double width(){
return rect.width();

}

/** returns the vertical length of the current rectangle */
public double height(){
return rect.height();

}

/** returns the length of the diagonal of the current rectangle */
public double diagonal(){
return rect.diagonal();

}

/** returns the rectangle's color */
public Color color() {
return col;

}

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

}

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

}

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

}

/** returns a point representing the bottom-left corner of the rectangle*/
public TPoint bottomLeft() {
return rect.bottomLeft();

}




/** returns a string representation of the rectangle */
public String toString(){
return rect + "\tcolor is: " + col ;

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

}

/** rotate the current rectangle by angle degrees with respect to (0,0) */
public void rotate(double angle){
rect.rotate();

}

/** change the rectangle's color */
public void setColor(Color c) {
col =¢;

}
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setTime()

getSeconds()
getMinutes()

getHours(Q)
secondElapsed()

getSecondsPointerAngle()
getMinutesPointerAngle()

getHoursPointerAngle()

setAlarmQ)
setAlarmState()
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Rectangle

q q . . Min
public Rectangle(IPoint bottomLeft, IPoint topRight...) .
public double width() (base) 0'0a ni7nn
public double diagonal() (super class) 7y ng'7nn
public void translate(double dx, double dy)
public void rotate(double angle)
public IPoint bottomRight()

nwn R
(extension) nan1n JAVA-Q
ColoredRectangle NYRY

public ColoredRectangle (IPoint bottomLeft, ...) (derived) mata1 ap'7nn
public Color color() (subclass) njp'7nn nn
public void setColot(Color col)

Rectangle n nwin

package il.ac.tau.cs.adv]ava.shapes;

public class ColoredRectangle3 extends Rectangle {
private Color col;

1/
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/** constructor using points */
public ColoredRectangle3(IPoint bottomLeft, IPoint topRight, PointFactory
factory, Color col) {
super(topRight, bottomLeft, factory);
this.col = col;

}

/** constructor using coordinates */
public ColoredRectangle3(double x1, double y1, double x2, double y2,
PointFactory factory, Color col) {
super(xl, y1, x2, y2, factory);
this.col = coly

}
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/** returns the rectangle's color */
public Color color() {
return col;

}

/** change the rectangle's color */
public void setColor(Color ¢) {
col =c¢;

}

(overriding) o'nnw nont

?xan Tpnaawy'an =
@Ovetride
public String toString() {
return toString() + "\tColor is " + col;

(overriding) o'nnw nont
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@Ovetride
public String toString() {

return super.toString() + "\tColor is " + col;
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package il.ac.tau.cs.adv]ava.shapes;
public class Client {

public static void main(String[] args) {
IPoint tr = new PolarPoint(3.0, (1.0/4.0)*Math.PI); // theta now is 45 degrees
TPoint bl = new CartesianPoint(1.0, 1.0);
PointFactory factory = new PointFactory(true);

ColoredRectangle3 rect = new ColoredRectangle3(bl, tr, factory, Color.BLUE);
rect.translate(10, 20); o
rect.setColor(Color.GREEN); ‘ Inherited from Rectangle ‘

System.out.println(rect); \
z B (e ‘ Added in ColoredRectangle3 ‘

‘ toString was overridden in ColoredRectangle3 ‘

NYIN'l DT'OIN'719

package il.ac.tau.cs.adv]ava.shapes;
public class Client {

public static void main(String[] args)
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);
PointFactory factory = new PointFactory(true);

Rectangle rect = new ColoredRectangle3(bl, tr, factory, Color.BLUE);
rect.translate (10, 20);

rect.setColor(Color.GREEN); // Comiplation Error
System.out.println(rect);
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void expectRectangle(Rectangle r);
void expectColoredRectangle(ColoredRectangle3 cr);

void barQ) {
Rectangle r = new Rectangle(...);
ColoredRectangle3 cr = new ColoredRectangle3(...);

r=cr;_—— | Thestatictypeofr

] expectColoredRectangle(cr); remains Rectangle.

1 expectRectangle(cr); Its dynamic type is now
expectRectangle(r); ColoredRectangle3
expectColoredRectangle(r);
}

Comepilation Error despite that the
dynamic type of r is ColoredRectangle3
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/** returns a string representation of the rectangle */
public String toString(){
return "bottomRight is "' + bottomRight() +
"\tbottomLeft is "' + bottomLeft() +
"\ttopLeft is " + topLeft() +
"\ttopRight is "' + topRight() ;
"\tcolor is: " + col ;

nYin'lr niN

NTINAN DX wTNn wnn'? n*awn ColoredRectangle3 npnnn Dx nn- =
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/** returns a string representation of the rectangle */
public String toString(){
return "bottomRight is "' + bottomRight() +

"\tbottomLeft is " + +

"\ttopLeft is "' + topLeft() +
"\ttopRight is " + topRight ;

" ige M .
\tcolor is: "' + col ; Rectangle 2 nTain niTwn
} awan p Yy private >
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package il.ac.tau.cs.adv]ava.shapes;

nYN'lr niN"

public class Rectangle {

protected IPoint topRight;
protected IPoint bottomLeft;
private PointFactory factory;

1/

} package il.ac.tau.cs.adv]ava.otherPackage;

public class ColoredRectangle3 extends Rectangle {

/** returns a string representation of the rectangle
public String toString(){
return "bottomRight is "' + bottomRight(
"\ tbottomLeft is "' + bottomLefi
"\ttopLeftis " + topLeft() +
"\ttopRight is " + topRight ;
"\tcolor is: "' + col ;

b
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Public Yes Yes Yes Yes
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public class Rectangle {

} public class Rectangle extends java.lang.Object {
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public final class String {

} public class MyString extends String{
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Collection Interfaces

Unordered
Rejects duplicates
<<interface>> <<interface>>
Collection Map
Unordered
Rejects dupligdtes
<<interface>> <<interface>> <<interface>> <<interface>>
Set List Queue SortedMap
Ordered FIFO Order Ordered
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Ordered
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public abstract class AbstractShape implements Shape {

protected Color color ;

public Color getColor() { In 770 1 nwnnn Agnnn ¢
return color : qIoN7 " pwnn 7w nImnnn
} ’ "N Tim" Tip 90w
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public void setColor(Color c) { abstract 2 m¥n

color=c;

}

public abstract void display();

public abstract double perimeter();

public abstract void rotate(IPoint center, double angle);
public abstract void translate(IPoint p);

Shape pwinn

public interface Shape {
public double perimeter();
public void display();
public void rotate(IPoint center, double angle);
public void translate(IPoint p);
public Color getColor();
public void setColor(Color c);
/]
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public class Polygon extends AbstractShape {
public double perimeter() {...}
public void display() {...}
public void rotate(IPoint center, double angle) {...}
public void translate(IPoint p) {...}

public int count() { return vertices.size(); }

private List<IPoint> vertices;

AbstractShape NUYOIMN AR7NNN

public abstract class AbstractShape implements Shape {

protected Color color ;

public Color getColor() { I "INYAN Y NI AWoR I
return color ;
}

public void setColor(Color c) {
color =c;
}
}
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