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Structures de données

– Domaine algébrique
– Constructeurs
– Prédicats
– Opérations
– Axiomes prédicats/opérations
– Exemples :

– Listes
– Tables
– Piles
– Files d’attente
– Files de priorité
– Arbres
– . . .
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Listes — définition algébrique

– Tableaux de taille variable
– Allocation dynamique de mémoire
– Utilisation optimale de l’espace mémoire
– Accès séquentiel
– Domaines

– Liste vide

– Constructeur

– Fonctions de test

– Fonctions d’accès (partielles)
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Listes — définition en Java

class List {
// Champs des listes non vides
int head;
List tail;

// Liste vide
static List empty = null;

// Predicats
static boolean isEmpty(List l) {

return (l == null);
}

static boolean isCons(List l) {
return (l != null);

}

// Constructeur
static List cons(int head, List tail) {

List l = new List();
l.head = head;
l.tail = tail;
return l;

}
}
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Listes — exemple d’utilisation
class List {
...
static void print(List l) {

if (isCons(l)) {
write(l.head);
if (isCons(l.tail)) {
write(", ");

}
print(l.tail);

}
}
static List reverse(List l) {

List r = empty;
while (isCons(l)) {
r = cons(l.head, r);
l = l.tail;

}
return r;

}
public static void main(String[] args) {

List l = empty;
for (int i = 0 ; i < args.length ; ++i) {
l = cons(Integer.parseInt(args[i]), l);

}
print(l);
l = reverse(l);
print(l);

}
}

%java List 1 2 3 4
4, 3, 2, 1
1, 2, 3, 4

5



Opérations sur les listes — équations

length(Empty) = 0
length(Cons {head, tail}) =

1 + length(tail)

append(Empty, L) = L
append(Cons {head, tail}, L) =

cons(head, append(tail, L))

reverse(L) = rev(L, empty)

rev(Empty, L) = L
rev(Cons {head, tail}, L) =

rev(tail, cons(head, L))
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Opérations sur les listes — Java

class List {
// Fonctions auxiliaires
static int length(List l) {

return (isEmpty(l) ? 0 :
1 + length(l.tail));

}
static List append(List l1, List l2) {

return (isEmpty(l1) ? l2 :
cons(l1.head, append(l1.tail, l2)));

}
static List reverse(List l) {

return rev(l, empty);
}
static List rev(List l1, List l2) {

return (isEmpty(l1) ? l2 :
rev(l1.tail, cons(l1.head, l2)));

}
}
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Listes — version orientée-objet

abstract class List {
static List empty = new Empty();

abstract int length();
abstract List append(List l);
abstract List rev(List l);

List reverse() { return rev(empty); }
}
class Empty extends List {
int length() { return 0; }
List append(List l) { return l; }
List rev(List l) { return l; }

}
class Cons extends List {
int head;
List tail;

Cons(int h, List t) {
head = h; tail = t;

}
int length() {

return 1 + tail.length();
}
List append(List l) {

return new Cons(head, tail.append(l));
}
List rev(List l) {

return tail.rev(new Cons(head, l));
}

}
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Fusion de deux listes triées — version 1

static List merge(List l1, List l2) {
if (isEmpty(l1)) {

return l2;
} else if (isEmpty(l2)) {

return l1;
} else if (l1.head < l2.head) {

return cons(l1.head, merge(l1.tail, l2));
} else {

return cons(l2.head, merge(l1, l2.tail));
}

}
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Fusion de deux listes triées — version 2

class List {
...
abstract List merge(List l);

}

class Empty {
...
List merge(list l) { return l; }

}

class Cons {
...
List merge(List l) {

if (l instanceof Cons) {
Cons c = (Cons) l;
if (head < c.head) {
return new Cons(head, tail.merge(l));

} else {
return new Cons(c.head, merge(c.tail));

}
} else {
return this;

}
}

}
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Piles — définition algébrique

– Utilisation : premier entré/dernier sorti
– Domaine :
– Constructeur (pile vide)

– Prédicats

– Opérations (partielles)

– Axiomes
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Piles — version tableaux

class Stack {
// Nombre maximal d’éléments dans la pile
final int MAXSIZE = 100;
int size = 0;
int[] elements = new int[MAXSIZE];

boolean isEmpty() {
return size == 0;

}

boolean isFull() {
return size == MAXSIZE;

}

void push(int k) throws Exception {
if (isFull()) {
throw new Exception("Pile pleine");

}
elements[size++] = k;

}

int pop() throws Exception {
if (isEmpty()) {
throw new Exception("Pile vide");

}
return elements[--size];

}
}
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Piles — version listes

class Stack {
List elements = List.empty;

boolean isEmpty() {
return List.isEmpty(elements);

}

boolean isFull() {
return false;

}

// Pas de limite sur le nombre d’éléments
void push(int k) {

elements = List.cons(k, elements);
}

int pop() throws Exception {
if (isEmpty()) {
throw new Exception("Pile vide");

}
int k = elements.head;
elements = elements.tail;
return k;

}
}
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Tables, Files

– Tables
class Table {
StringList nom;
intList note;

}
– Files de priorité

– Files d’attente
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Exercices

– Insertion d’un élément dans une liste triée
– Suppression d’un élément d’une liste
– Listes circulaires
– Listes doublement chaı̂nées
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