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Disclaimer

 We disclaim any warranties or representations as
to the accuracy or completeness of this material.

Materials are provided “as is” without warranty of
any kind, either express or implied, including
without limitation, warranties of merchantability,

fitness for a particular purpose, and non-
infringement.

Under no circumstances shall we be liable for any
loss, damage, liability or expense incurred or
suffered which is claimed to have resulted from
use of this material.
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Goal

— This lecture aims at presenting the ADT Tree, the
related operations, and the visiting techniques.
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Prerequisites
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Further readings

« Students interested in a deeper look at the covered
topics can refer, for instance, to the books listed at
the end of the lecture.
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Outline
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Outline
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Albero - Tree

Struttura dati
utilizzata per
memorizzare un
insieme di elementi
tra i quali sia
possibile stabilire una
relazione gerarchica




Esempio: Alberi Genealogici
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Esempio: Indici
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Esempio: Indici
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Albero: Definizione Formale

(V, E)

nodi
parentela

radice
« E

Slide #8 6.1.13



Struttura dei nodi
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Albero: Definizione Assiomatica
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In guesto nuovo albero:

 nélaradice

o T, T, .., T,sonor
sottoalberi della radice.



Padre - Figlio

padre
figlio
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Padre - Figlio

padre
figlio

Slide #8 6.1.18



Cammino (Path)

Cammino da un nodo a un nodo
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Ascendente - Discendente

ascendente (ancestor)
discendente (descendant)
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Ulteriori Definizioni

* Foglia (leaf)

* Nodo interno
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Subtrees



Profondita (Depth)

profondita
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Altezza (height)

 Altezza di un nodo

 Altezza di un albero
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Grado

e Grado di un nodo

« Grado di un albero

albero binario
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Ordine

ordinati
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Outline
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Operazioni sugli alberi
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Deleting a node
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Deleting a node
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Deleting a node
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Deleting the root
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Outline
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Rappresentazione degli Alberi
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Rappresentazione tramite vettore
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Rappresentazione tramite vettore: Esempio
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Rappresentazione tramite vettore: Esempio
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Rappresentazione tramite vettore: Esempio
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Rappresentazione tramite vettore:
Vantaggi e Svantaggi
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Rappresentazione tramite liste dei figli
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Rappresentazione tramite liste dei figli:
Vantaggi e Svantaggi
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Rappresentazione tramite liste multiple:
Vantaggi e Svantaqggi
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Rappresentazione completa: Esempio
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Rappresentazione completa: Esempio

/ I\
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Outline
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Alberi Binari

alberi binari  binary tree
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Alberi Binari (contd)
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Alberi Binari (contd)
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Trasformazione alberi binari/alberi normali
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Da alberi normali ad alberi binari: esempio

O
O O O
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Da alberi normali ad alberi binari: esempio
(cont’d)
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Trasformazione binario = normale
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Trasformazione binario = normale:
esempio
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Numero di nodi per livello
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Numero di nodi per livello
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Albero binario completo

completo
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Albero binario bilanciato

bilanciato (balanced)

Slide #8 6.1.73



Albero binario perfettamente bilanciato

perfettamente
bilanciato
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Albero binario perfettamente bilanciato:
Esempi

0 P gy
£ 8p Sh
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Rappresentazione degli alberi binari
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Rappresentazione tramite vettore
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Rappresentazione tramite vettore: esempio
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Rappresentazione tramite vettore: esempio
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Memorizzazione di alberi binari completi
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Memorizzazione di alberi binari completi
(cont’d)
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Memorizzazione di alberi binari completi
Vantaggi e Svantaggi
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Rappresentazione tramite liste multiple
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Rappresentazione tramite liste multiple:
esempio
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Outline
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Visita di un albero binario

visita (spanning) attraversamento (traversal)

anticipato preorder
misto inorder
differito postorder
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Preorder
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Preorder
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Hints for Preorder

1st
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Visita preorder: Esempio
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Visita preorder: Esempio
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Visita preorder: Esempio
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Visita inorder
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Inorder
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Hints for Inorder
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Visita inorder: Esempio 1
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Visita inorder: Esempio 1
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Visita inorder: Esempio 2
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Visita inorder: Esempio 3



Visita postorder
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Postorder
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Hints for Postorder
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Visita postorder: Esempio
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Visita postorder: Esempio
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Outline
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Esempio di applicazione:
Espressioni Aritmetiche
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Esempi di applicazione:
Espressioni Aritmetiche
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Esempi di applicazione:
Espressioni Aritmetiche
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Visita preorder

Slide #8 6.1.110



Visita preorder

notazione prefissa
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Visita inorder
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Visita postorder
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Visita postorder

notazione postfissa notazione polacca inversa
RPN.
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Reverse Polish notation (RPN)
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