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class Polygon

/** @inv vertices.size() >=3,
* "A polygon consists of at least 3 points"”
*
public class Polygon {
I** @pre vertices.size() >=3,
* "A polygon consists of at least 3 points"”
*
public  Polygon(List<Point> vertices) {
this.vertices = vertices;

}

/** Successive points making up the polygon */
private List<Point> vertices;

class Polygon

Polygon
public  Polygon(List<Point> vertices)
public double perimeter()
public void display()
public void rotate(Point center, double angle)
public void translate(Point p)

public int count()

NTINN WIMM? XAt

/**
* Rotate by angle around center
*
public void rotate(Point center, double angle) {
for (Point p : vertices) {
p.rotate(center, angle);
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class Polygon

public class Polygon {
/** Length of the perimeter */
public double perimeter() { . }

/** Display polygon on screen */
public void display() { .}

/** Rotate by angle around center */
public void rotate(Point center, double angle) {

ex

* Move by p.x() horizontally and p.y() vertically
X
/
public void translate(Point p) {. L)

/** Returns the number of sides */
public int count() { return vertices.size() 0}




class Parallelogram
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Polygon v 'v1e mpn x'n Parallelogram o
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/** Returns the polygon's perimeter */
public double perimeter() {
double result = 0.0;

Polygon for (int i=0;i<count();i++){
public double perimeter() Point curr = verices.get(i);
public void rotate(Point center, double angle) Point next = vertices.get((i+1) % count());
public void translate(Point p) X
public int count() result += curr.distance(next);
}
nwN wp .
(extension) NaNIn JAVA-Q return result;
Parallelogram (nImnnn) y7inn nRpn 7 }
n'72pn? nivEn
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XN class Parallelogram
public class Parallelogram extends  Polygon { P
/**

* @pre vertices.size() == 4, "exactly 4 points"
* @pre vertices.get(0).distance(vertices.get(1))
* == vertices.get(2).distance(vertices.get(3))
* @pre vertices.get(1).distance(vertices.get(2))
* == vertices.get(0).distance(vertices.get(3))
*
public  Parallelogram(List<Point> vertices) {
super (vertices);
/I Setting sidel, side2

* @inv size() == 4,
“A parallelogram has exactly 4 points”
* @imp_inv
vertices.get(0).distance(vertices.get(1)) ==
sidel
* Similar invariants for the other 3 sides.
*
public class Parallelogram extends  Polygon {

/** The two side lengths */

} private double sidel, side2; side 2
} side 1
} JAVA nowa 1ndin JAVA nowa 1ndin
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nYIN' "N Overriding perimeter()
public class Parallelogram extends  Polygon {
Polygon
public  Polygon(List<Point> vertices) halhl , .
public double perimeter() (base) 0'01 N0 /** Returns the polygon's perimeter */
public void display() N i i
public void rotate(Point center, double angle) | (Super class) W niginn public double N Penmae,r() {
public void translate(Point p) return 2 * (sidel + side2);
public int count() }
PaN
nwn R
(extension) N2aNN JAVA-2 }
Parallelogram NYRY
public  Parallelogram(List<Point> vertices) (derived) ma n7nn
public double getSidel() (subclass) np'2nn nn
public double getSize2();
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<<interface>>
Shape
< =
Polygon
/ 2\ ‘7\

‘ Circle ‘ ‘ Trapezoid ‘ ‘ Parallelogram ‘ ‘ Triangle ‘

‘Diamond‘ ‘ Rectangle ‘
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void foo(Polygon p, Rectangle r, Triangle t) {

Polygon localP;
Rectangle localR;
Triangle localT;

localP =p;
localP =r;
localP =t;
localR = p; 1/ ERROR
localR =r;
localR =t; /I ERROR
localT =p; 1/ ERROR
localT =r; I//ERROR
localT =t;

! (POLYGON) " } JAVA oua 120 .
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void foo(Polygon p, Rectangle r, Triangle t, Square s) {
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void foo(Polygon p){...}

void bar() {
Rectangle r = new Rectangle(...);
foo(r);

}
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}

Polygon [] polygons = new Polygon[4];

polygons[0] = p;

polygons[1]

polygons[2] = s;
polygons[3] = t;

for (Polygon polygon : polygons) {

}

System.out.printin(polygon.perimeter());

nTmnn 7vom 7Ynn NaNn TR 7y
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void foo(Polygon polygon,
Parallelogram parallelogram) {
polygon.perimeter();
parallelogram.perimeter();
polygon.getSize1();
parallegram.getSizel();

BN AR
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void expectPolygon(Polygon p);
void expectRectangle(Rectangle r);

void  bar() {
Polygon p;
Rectangle r;
Triangle t;
expectPolygon(p); /I OK
expectPolygon(r); /1 Also good
expectRectangle(r); /I OK
expectRectangle(p); /I Error
expectRectangle(t); /I Error
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void expectPolygon(Polygon p);
void expectRectangle(Rectangle r);

void  bar() {
Polygon p = new Polygon(...);
Rectangle r = new Rectangle(...);

p=r; _—" | Thestatic type of p remains Polygon.
expectRectangle(r); Its dynamic type is now Rectangle.
expectPolygon(r);
expectPolygon(p);
] expectRectangle(p);

} DN

Compilation Error despite that the

dynamic type of p is Rectangle ‘
26
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:xan Tizn y'on Client np7nnnqma o
public class Client {
public static void g(String args[])

List<String> | = Arrays.asList(args);
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public class MATRIX {

/** inverse of current with precision epsilon
* @pre epsilon >= 10 ~(-6)
* @post (this.mult($prev(this)) — ONE).norm <= epsilo n
*

void invert( double epsilon);
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public class ACCURATE_MATRDéxtends  MATRIX {

/** inverse of current with precision epsilon
* @pre epsilon >= 10"(-20)
* @post (this.mult($prev(this)) — ONE).norm <= epsilo n/2
*

void invert( double epsilon);
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