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Sono strutture dati del tipo:

n1

n2 n3 n4

n5 n6 n7 n8 n9 n10

RADICE DELL’ALBERO (ROOT)

NODI FOGLIA (LEAF NODES)

0

1

2

Profondità o Livello

SOTTOALBERO
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Rappresentazione di un file system:

C:\

Documenti Programmi Windows

Lezione.doc Liste.c Word.exe System32 etc Command.com

RADICE DELL’ALBERO (ROOT)

User32.dll
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Rappresentazione (e valutazione) delle espressioni matematiche

+

* - /

a b c d e

(a * b) + ( - c) + (d / e)
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Sono alberi i cui nodi hanno 0, 1 o al più 2 figli:

n1

n2 n3

n4n5 n6 n7

n8 n9

RADICE DELL’ALBERO (ROOT)

NODI FOGLIA (LEAF NODES)

0

1

2

Profondità o Livello

Left di n4 Right di n4

3



3

5

Alberi Binari di Ricerca (ABR)Alberi Binari di Ricerca (ABR)

Corrado Santoro – Laboratorio di Informatica – Lezione 19 – CdS Ing. Informatica – Universita’di Catania

Sono alberi i cui nodi soddisfano alla relazione:
left (nodo) < nodo < right (nodo)

6

3 8

101 4
7

9 20

{1, 3, 4, 6, 7, 8, 9, 10, 20}
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1. N = radice
2. Se info_da_cercare == N allora TROVATO
3. Se info_da_cercare < N allora N = left (N), vai al passo 2
4. Se info_da_cercare > N allora N = right (N), vai al paso 2

Se N non ha left o right (nodo foglia), l’algoritmo si ferma con 
segnalazione di elemento non trovato

6

3 8

101 4
7

9 20

{1, 3, 4, 6, 7, 8, 9, 10, 20}
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1. N = radice
2. Se info_da_cercare == N allora TROVATO
3. Se info_da_cercare < N allora N = left (N), vai al passo 2
4. Se info_da_cercare > N allora N = right (N), vai al paso 2

Se N non ha left o right (nodo foglia), l’algoritmo si ferma con 
segnalazione di elemento non trovato
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3 8

101 4
7

9 20

{1, 3, 4, 6, 7, 8, 9, 10, 20}
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1. N = radice
2. Se info_da_cercare == N allora TROVATO
3. Se info_da_cercare < N allora N = left (N), vai al passo 2
4. Se info_da_cercare > N allora N = right (N), vai al paso 2

Se N non ha left o right (nodo foglia), l’algoritmo si ferma con 
segnalazione di elemento non trovato
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3 8

101 4
7

9 20

{1, 3, 4, 6, 7, 8, 9, 10, 20}
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Right (4) non esiste
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1. Uso lo stesso algoritmo per la ricerca in modo da trovare il nodo 
foglia per l’inserimento

2. Inserisco l’elemento

6

3 8

101 4
7

9 20

{1, 3, 4, 6, 7, 8, 9, 10, 20}

5

Right (4) non esiste
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101 4
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9 205

20

21

22

23

Numero di elementi del livello

O(log2N)

In media N = 2L



6

11

ABR: Struttura a puntatoriABR: Struttura a puntatori

Corrado Santoro – Laboratorio di Informatica – Lezione 19 – CdS Ing. Informatica – Universita’di Catania

{1, 3, 4, 6, 7, 8, 9, 10, 20}
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3 8

1 4 7 10

9 20

ROOT

typedef struct t_node {
int             data;
struct t_node * left, * right;

} t_node;

typedef t_node *   t_tree;
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6

3 8

1 4 7 10

9 20

ROOT
typedef struct t_node {
int             data;
struct t_node * left, * right;

} t_node;

typedef t_node *   t_tree;

t_node * tree_find (t_node * root, int n)
{
while (root != NULL) {
if (n == root->data)

return root;  // trovato!
if (n < root->data)

root = root->left;   // cerca a sinistra
else                    // n > root->data

root = root->right;  // cerca a destra
}
return NULL;

}
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ROOT’
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ROOT

ROOT’

ROOT’’

10

9 20

t_node * recursive_tree_find (t_tree root, int n)
{
if (root = = NULL)
return NULL

if (n == root->data)
return root;  // trovato!

if (n < root->data)
return recursive_tree_find (root->left, n); // cerca a sx

else     // n > root->data
return recursive_tree_find (root->right, n); // cerca a dx

}
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ROOT

9

ROOTTree_add (9)
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ROOT

9

ROOT
Tree_add (4)
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ROOT
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ROOT

ROOT’
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ROOT’
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void tree_add (t_tree * root, int n)
{
if (*root = = NULL) {
t_node * newnode = (t_node *)malloc (sizeof (t_node));
newnode->data = n;
newnode->left = NULL;
newnode->right = NULL;
*root = newnode;

}
else {
if (n == (*root)->data) {
printf (“Elemento già esistente\n”);
return;

}
if (n < (*root)->data)

tree_add (&((*root)->left), n);
else                    // n > root->data

tree_add (&((*root)->right), n);
}

}
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typedef struct {
char key [20];
char campo1 [40];
...

} t_element;

typedef struct t_node {
t_element      data;
struct t_node * left, * right;

} t_node;

typedef t_node *   t_tree;

t_tree init_tree (void)
{
return NULL;

}
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t_node * recursive_tree_find (t_tree root, char * chiave)
{
if (root = = NULL)
return NULL

if (strcmp (chiave, root->data.key) == 0)
return root;  // trovato!

if (strcmp (chiave, root->data.key) < 0)
return recursive_tree_find (root->left, n); // cerca a sx

else     // n > root->data
return recursive_tree_find (root->right, n); // cerca a dx

}

...

t_tree mytree;
t_node * node_found;
node_found = recursive_tree_find (mytree, “hello”)
if (node_found != NULL)
printf (“Informazione trovata %s, %s\n”,

node_found->data.key, node_found->data.campo1);
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void visita (t_tree root)
{
// visita (root->left);
// stampa (root);
// visita (root->right);

}
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ROOT,
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void visita (t_tree root)
{
// visita (root->left);
// stampa (root);
// visita (root->right);

}
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void inordine (t_tree root)
{
if (root ! = NULL)
{
inordine (root->left);
printf (“%s, %s\n”, root->data.key, root->data.campo1);
inordine (root->right);

}
}
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void preordine (t_tree root)
{
if (root ! = NULL)
{
printf (“%s, %s\n”, root->data.key, root->data.campo1);
preordine (root->left);
preordine (root->right);

}
}

void postordine (t_tree root)
{
if (root ! = NULL)
{
postordine (root->left);
postordine (root->right);
printf (“%s, %s\n”, root->data.key, root->data.campo1);

}
}
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int tree_delete (t_tree * root, char * key)
{
t_node * aux;
t_element data;

if (*root == NULL)
return 0;

if (strcmp (key, (*root)->data.key)) < 0)
return tree_delete (&(*root)->left, n); // cerca a sinistra

else if (strcmp (key, (*root)->data.key)) < 0)
return tree_delete (&(*root)->right, n);  // cerca a destra

...
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...
else {

if ( ((*root)->left == NULL) && ((*root)->right == NULL) ) {
free (*root); *root = NULL;

}
else if ((*root)->left == NULL) {
aux = *root;
*root = (*root)->right; free (aux);

}
else if ((*root)->right == NULL) {
aux = *root;
*root = (*root)->left; free (aux);

}
else
(*root)->data = find_min (&(*root)->right);

return 1;
}

}
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t_element find_min (t_tree * root)
{
if ((*root)->left != NULL)
return find_min (&(*root)->left);

else {
t_element data = (*root)->data;
free (*root);
*root = NULL;
return data;

}
}
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