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Map Example

Map map = new HashMap();

map.put("Dan", "03-9516743");
map.put("Rita", "09-5076452");
map.put("Leo", "08-5530098");

Pz
map.put("Rita", "06-8201124");
System.out.println(map); /

Output:
{Leo=08-5530098, Dan=03-9516743, Rita=06-8201124}

Keys (names) Values (phone numbers)
Dan 03-9516743
Rita 06-8201124
Leo 08-5530098 )

Map Collection Views

Three views of a Map as a collection
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Queue Example

Queue queue = new LinkedList();
queue.add(3);
queue.add(1); S @
queue.add(new Integer(1));
queue.add(new Integer(6));
queue.remove(); = —
System.out.println(queue}=—>

Elements are added
to the tail of the
queue

remove() has no
argument — head is
removed
Output: [1, 1, 6]
o=
RS

FIFO order

SortedMap Example

SortedMap map = new TreeMap();
map.put("Dan", "03-9516743");
map.put("Rita", "09-5076452");
map.put("Leo", "08-5530098");
map.put("Rita", "06-8201124");
System.out.println(map);

lexicographic order
Output:

{Dan=03-9516743, Leo=08-5530098, Rita=06-8201124}

Keys (names)

Values (phone numbers)

Dan 03-9516743
Rita 06-8201124
Leo 08-5530098




Iterating Over the Keys of a Map

Map map = new HashMap();

map.put("Dan", "03-9516743");
map.put("Rita", "09-5076452");
map.put("Leo", "08-5530098");
map.put("Rita", "06-8201124");

for (Object key : map.keySet()) {

System.out.println(key);
}
Output: Leo
Dan
Rita

Iterating Over the Keys of a Map

Map map = new HashMap();

map.put("Dan", "03-9516743");
map.put("Rita", "09-5076452");
map.put("Leo", "08-5530098");
map.put("Rita", "06-8201124");

for (Iterator iter= map.keySet().iterator(); iter.hasNext(); ) {
System.out.println(iter.next());

}

Output: Leo
Dan
Rita

Collection Algorithms

Defined in the Collections class
Main algorithms:

m sort

= binarySearch

mreverse

u shuffle

= min

mmax

Iterating Over the Key-Value
Pairs of a Map

Map map = new HashMap();

map.put("Dan", "03-9516743");
map.put("Rita", "09-5076452");
map.put("Leo", "08-5530098");
map.put("Rita", "06-8201124");

for (Iterator iter= map.entrySet().iterator(); iter.hasNext(); ) {
Map.Entry entry = (Map.Entry) iter.next();
System.out.println(entry.getKey() + ": " + entry.getValue());
}

Output: Leo: 08-5530098
Dan: 03-9516743

Rita: 06-8201124 ’7

Sorting (cont.)

Sorta List I by Collections.sort(l);
If the list consists of String objects it will be
sorted in lexicographic order. Why?
String implements Comparable:
public interface Comparable {
public int compareTo(T o);
}
Exceptions when sorting a list with:
- elements that do not implement Comparable or
- are not mutually comparable.

Sorting

import the package of
List, Collections
and Arrays

import java.util*; cc>a>

public class Sort {
public static void main(String args[]) {
List list = Arrays.asList(args);
Collections.sort(list); @
System.out.println(list);

retumns a List-view of
its array argument.

}
}

Arguments: ACDB n
Output: [A, B, C, D] > order .




Inheritance

Questions ???

Class Polygon

Class Polygon

/**
* @inv count() >=3,
*/
public class Polygon {
/** @pre vertices.size() >=3,
@pre vertices is a list of Point Objects

public Polygon(List vertices) {
this._vertices = vertices;
3

/**
* Successive points making up the polygon
*/

private List vertices;

Polygon

public Polygon(List vertices)

public double perimeter()

public void displayQ

void rotate(Point center, double angle)
void translate(Point p)

int count()

Method Implementation

Class Polygon

J*
* Rotate by angle around center
*/
public void rotate(Point center, double angle) {
for (Object p : vertices) {
((Point) p).rotate(center, angle);
3
¥

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

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

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

JE
* Move by p.x() horizontally and p.y() vertically
*/

public void translate(Point p) { ... }

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




Class Paral lelogram
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Polygon

public double perimeter()

public void rotate(Point center, double angle)
void translate(Point p)

int count()
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The Constructor

public class Parallelogram extends Polygon {
e
* @pre vertices.size() ==
* @pre vertices.get(0).distance(vertices.get(1))
* == vertices.get(2).distance(vertices.get(3))
* @pre vertices.get(l).distance(vertices.get(2))
* == vertices.get(0).distance(vertices.get(3))
*/
public Parallelogram(List vertices) {
super(vertices);
// Setting sidel, side2

}
3
Inheritance Terms
Polygon
public Polygon(List vertices) halhl
public double perimeter()

void displayQ) (base) 0'0a nj7'7nn
rotate(Point center, double angle) | (SUPer class) 2 ni7nn
void translate(Point p)
int count()

PN
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public Parallelogram(List vertices)
public double getSidel()
public double getSize2();

Method Implementation

/** Returns the polygon®s perimeter */
public double perimeter() {
double result = 0.0;
for (int i =0 ; i <count() ; i++) {
Point curr = (Point) verices.get(i);
Point next = (Point) vertices.get((i+1)%count());
result += curr.distance(next);

}

return result;

}

Class Paral lelogram

J**

* @inv count() ==

* @inv vertices.get(0).distance(vertices.get(1l)) ==
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

Overriding perimeter()

public class Parallelogram extends Polygon {

/** Returns the polygon"s perimeter */
public double perimeter() {
return 2 * (sidel + side2);

3




private vs. protected
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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; // ERROR
localR = r;

localR = t; // ERROR
localT = p; /7 ERROR
localT = r; // ERROR
localT = t;
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void foo(Polygon p, Rectangle r, Triangle t, Square s) {
Polygon [] polygons = new Polygon[4];

polygons[0] =
polygons[1] =
polygons[2] =
polygons[3] =

=
r;
s:
t

For(Polygon polygon : polygons) {
System.out.printin(polygon.perimeter());
3
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void expectPolygon(Polygon p);
void expectRectangle(Rectangle r);

void bar(Q) {
Polygon p;
Rectangle r;
Triangle t;

expectPolygon(p); 11 OK
expectPolygon(r); /1 Also good
expectRectangle(r); 110K
expectRectangle(p); I Error
expectRectangle(t); I Error
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void foo(Polygon p) { ... }

void bar(Q {
Rectangle r = new Rectangle(...);
foo(r);
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void foo(Polygon polygon,
Parallelogram parallelogram) {

polygon._perimeter(); |
parallelogram.perimeter(); |
polygon.getSidel(); 3]
parallegram.getSidel(); [
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void expectPolygon(Polygon p);
void expectRectangle(Rectangle r);

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

—— The static type of p remains Polygon.

=r; . .
prectRectang le(r); Its dynamic type is now Rectangle.
expectPolygon(r);

M expectPolygon(p);
expectRectangle(p);
3

N

Compilation Error despite that the
dynamic type of p is Rectangle a7




