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Exercices

– Listes
– Insertion d’un élément dans une liste triée
– Suppression d’un élément d’une liste triée
– Concatenation impérative
– Inversion impérative

– Arbres binaires de recherche
– Recherche
– Insertion
– Suppression
– Arbres de recherche équilibrés
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Listes triées

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

// Liste vide
static List empty = null;

// Prédicats
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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Insertion d’un élément

// Version sans effet de bord
static List insert(int x, List l) {
if (isEmpty(l) || x < l.head) {

return cons(x, l);
} else {

return cons(l.head, insert(x, l.tail));
}

}

// Version avec effets de bord
static List insert(int x, List l) {
if (isEmpty(l) || x < l.head) {

return cons(x, l);
} else {

l.tail = insert(x, l.tail);
return l;

}
}
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Suppression d’un élément

// Version sans effets de bord
static List delete(int x, List l) {
if (isEmpty(l) || x < l.head) {

return l;
} else if (x == l.head) {

return l.tail;
} else {

return cons(l.head, delete(x, l.tail));
}

}

// Version avec effets de bord
static List delete(int x, List l) {
if (isEmpty(l) || x < l.head) {

return l;
} else if (x == l.head) {

return l.tail;
} else {

l.tail = delete(x, l.tail);
return l;

}
}
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Inversion destructive d’une liste

static List reverse(List l) {
List r = empty;
while (isCons(l)) {

List t = l.tail;
l.tail = r;
r = l;
l = t;

}
return r;

}
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Concaténation destructive de deux listes

// Version récursive
static List concat(List l1, List l2) {
if (isEmpty(l1)) {

return l2;
} else {

l1.tail = concat(l1.tail, l2);
return l1;

}
}

// Version itérative
static List concat(List l1, List l2) {
if (isEmpty(l1)) {

return l2;
} else {

List l = l1;
while (isCons(l.tail)) {
l = l.tail;

}
l.tail = l2;
return l1;

}
}
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Arbres binaires de recherche

Domaine

Recherche de la présence d’un élément
static Tree find(Tree t, int x)
Insertion d’un élément
static Tree insert(Tree t, int x)
Suppression d’un élément
static Tree delete(Tree t, int x)
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Arbres binaires de recherche — Java

class Tree {
int value;
Tree left;
Tree right;

static Tree empty = null;

Tree(int value) {
this.value = value;
this.left = empty;
this.right = empty;

}

Tree(int value, Tree left, Tree right) {
this.value = value;
this.left = left;
this.right = right;

}

static boolean isEmpty(Tree t) {
return l == empty;

}
}
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Recherche

static Tree find(Tree t, int x) {
if (isEmpty(t) || t.value == x) {

return t;
} else if (x < t.value) {

return find(t.left, x);
} else {

return find(t.right, x);
}

}
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Insertion

// Version sans effets de bord
static Tree insert(Tree t, int x) {
if (isEmpty(t)) {

return new Tree(x);
} else if (x < t.value) {

return new Tree(t.value,
insert(t.left, x),
t.right);

} else {
return new Tree(t.value,

t.left,
insert(t.right, x));

}
}

// Version avec effets de bord
static Tree insert(Tree t, int x) {
if (isEmpty(t)) {

return new Tree(x);
} else if (x < t.value) {

t.left = insert(t.left, x);
return t;

} else {
t.right = insert(t.right, x);
return t;

}
}
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Suppression de la racine

// L’arbre est supposé non-vide
static Tree deleteRoot(Tree t)
{
if (isEmpty(t.right) {

return t.left;
} else if (isEmpty(t.left) {

return t.right;
} else if (isEmpty(t.right.left) {

t.right.left = t.left;
return t.right;

} else {
Tree r = t.right;
Tree l = r.left;
while (!isEmpty(l.left)) {
r = l;
l = r.left;

}
r.left = l.right;
l.left = t.left;
l.right = t.right;
return l;

}
}

12



Suppression d’une valeur

static Tree delete(Tree t, int x) {
if (isEmpty(t)) {

return t;
} else if (x == t.value) {

return deleteRoot(t);
} else if (x < t.value) {

t.left = delete(t.left, x);
return t;

} else {
t.right = delete(t.right, x);
return t;

}
}
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Arbres équilibrés

– Arbres 2-3-4
– Arbres AVL

– Différence de hauteur 1
– Recherche/insertion/suppression en
– Rotations

A

B

a

b c

A

B

a b

c

lrot

rrot

14


