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Abstraktion

Att bortse fran onddiga detaljer.

o Kontrollabstraktion:

/* Berdkna fakulteten av n */
int fact (int n) {

int 1 = 1;

while( n > 0 ) {
i=1*n;
n--;

}

return 1i;

}
int binomial (int n, int n) {

return fact(n)/(fact(m)*fact(n - m));

}
e Dataabstraktion:

public class Complex {
private ..

Complex (double r, double 1i);
public double Real();

public double Imag();

public Complex add(Complex x);
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Datum

public class A

public class Date {

data

private int month;
private int day;
private int year;

metoder

/* Konstruerare */

public Date(int m, int d, int y) {
month = m;
day =
year = y;

public class IntCell ({
private int content = 0;
/* Selector */

public int read() {
return content;

/* Muterare */
public void write(int x) {
content = x;
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Account

public class Account {
public Account (int initBalance)
balance = initBalance;
private int balance;
public int balance() {

return balance;

public int deposit(int amount)
balance = balance + amount;
return balance;

public int withdraw(int amount)

if ( balance < amount ) {
return 0;

} else {
balance = balance - amount;

return amount;
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/* Selektor */
public int month ()
return month;

/* etc */

public boolean equals (Date d) {

return d.month == month &&
d.day == day &&
d.year year;

public String toString() {
return (year + "-" + month + "-" + day);
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Arvning
form

{

oval rektangel
{

cirkel kvadrat
{

fylld kvadrat

public class rektangel extends form {

public class kvadrat extends rektangel {

Copyright©1998 UIf Nilsson



10

(o)
i

Abstrakta datatyper Rationella tal

Vad karaktariserar ett rationellt tal? class Rational extends Rat {

Rational (int x, int y) {
super (x, y);

class Rat { }
/* Konstruktor */ Rational mult (Rational a) {
Rat (int x, int y) ; return new Rational( nom() *a.nom()

denom () *a.denom()) ;
/* Selector */ }
int nom() ;
boolean equals (Rational a) {

/* selektor */ return (nom()*a.denom() == a.nom()*denom()) ;
int denom() ; }
} public String toString() {
return (nom() + "/" + denom());
Korrekthetskrav: !
e Om x = new Rat(a, b) 54 % = %?moo }

Rational a = new Rational(2, 3);
Rational b = new Rational (4, 4);
Rational ¢ = a.mult(b);

if( a.equals(c) )
System.out.println(a + " equals " + c);
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else
System.out.println(a + " does not equal " + c);
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Representation 1 Representation 2
class Rat { class Rat {

private int x, y; private int x, y;

Rat (int x, int y) { static int gecd(int a, int b) {
this.x = x; /* Berdkna stdrsta gemensamma */
this.y = y; /* delaren av a och b */

} }

int nom() { Rat (int a, int b) {
return x; int ¢ = gcd(a, b);

} x=a/ c;

y=b / c;

int denom() { }
return y;

} int nom() {

return x;

int denom() {
return y;
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Representation 3

class Rat {
private int x;
Rat (int a, int b) {
x = 28%35;

}

int nom() {
int 1 = 0;

while( x &r delbar med 2) i++;

return 1i;

}

int denom() {
int 1 = 0;

while( x dr delbar med 3) i++;

return 1i;
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Stack (LIFO-ko)

abc cba

top

interface Stack {
public Stack();
public boolean empty ()
public void push (Object x)
public Object pop ()
public Object top()

stack = new Stack();

stack.pop(stack.push(x)) == x
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Abstrakta datatyper

Minnescell

e Stack

* Ko

e Prioritetsko

e Tabell (ordlista)
® Trad

* Mangder

o Grafer

Copyright@1998 Ulf Nilsson

Ko (FIFO-ko)

public class Queue {

public Queue();

public boolean empty ()

public void enqueue (Object x)
public Object dequeue ()
public Object front ()
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Prioritetsko Tabell eller Ordlista
3
&
7 5. ° ° 123 | Anna
® 231 | Calle
\‘ 333| Stina
223 | Bertil

public Class Table {
public class PriorityQueue ({
public void insert(Key, Info);

public PriorityQueue(); public Info lookup (Key);
public boolean empty(); public void delete (Key);
public void insert (Object x); public void update (Key, Info);

public Object remove();

o Jamfor partiell funktion
e Jamfor databas
e Kallas ibland "Associativt minne”
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Méngder Sortering 1
static void sort(int[] a) {
a
alb int j, tmp;
b o ) )
for( int 1 = 0; i < a.length; i++ ) {
h\\\ /* sSék efter index till minsta elementet */
j = findMin(a, i , a.length);
tmp = al[il;
alil = aljl:
alj] = tmp;
}
}
public Class Set { static int findMin(int[] a, int m, int n) {
int min = m;
Set ();
public boolean empty(); while( m < n ) {
public void insert (Object x); if( a[m] < a[min] ) min = m;
public void remove (Object x); m++;
public boolean member (Object x); }
public Set union(Set x); return min;
public Set intersection(Set x);

public boolean equals(Set x);
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Sortering 2

static void bsort(int[] a) {

boolean sorted
int tmp;

false;

while( ! sorted ) {

sorted = true;

for(int i = 1;

if( ali] < ali-1] ) |
tmp = alil;

i < a.length; i++ ) {

afi]l = a[i-1];
ali-1] = tmp;
sorted = false;
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Eratosthenes "sallning” (sieve)

static boolean[] mkSieve (int n) {

boolean[] sieve

= new boolean[n + 1];

sieve[0] = sieve[l] = false;
for( int i = 2; i <= n; i++ ) sieve[i] =
int lim = (int)Math.sgrt(n) + 1;

for( int i = 2;
if( sievel[i]

}

for( int 3J
sieve[]j]

return sieve;

boole
for (
if(

an[] isPrime

i <= lim; i++ ) {

)

{

= i*i; j <=n; j =3 + i

false;

mkSieve (100) ;

int 1 = 0; i <= 100; i++ )

isPrime[i]

)

System.out.print(i + "

System.out.println ("done");
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true;

)

")

Primtalstestning

public static boolean isPrime (int n) {

if( n < 2 ) return false;
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else {
int lim =
Math.min ((int)Math.sqgrt ((double)n)+1, n/2);
for( int i = 2; 1 <= lim; i++ )
if(n % 1 == 0 ) return false;
return true;
}
}
for( int 1 = 0; 1 <= 100; i++ )
if( isPrime(i) ) System.out.print(i + " ");

System.out.println("done");
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