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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 Hash Tables as
ADT, focusing first on some typical operations
and then on possible implementation.
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Prerequisites

 Lectures:
— 8 _1.1 Pointers & Dynamic Memory
— 8 2.1 Introduction to ADT
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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

Slide # 8_8.4.8



Searching
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Hashing
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Example of an ideal Hash function
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Hash Functions
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Hash Table

ADT utilizzato per
realizzare un vettore
associativo




Vettore Associativo

vettore associativo

chiave
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Tecniche di Hashing

hash

funzione di hash

tabella di hash (hashing table)
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Hash Table
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Hash Functions and Hashing
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Tecniche di HaShing (cont’d)

bucket
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Funzione di Hash
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Collisione

collisione
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Collisions
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Esempi di applicazione:
Tabella dei Simboli di un Compilatore

tabella dei simboli

dizionario
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Ulteriori esempi di applicazione
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Ulteriori esempi di applicazione
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Classificazione
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Outline
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Hash Table come ADT
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Outline
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Funzioni di hash
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Funzioni di hash per chiavi alfanumeriche
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Funzioni di hash per chiavi alfanumeriche
(cont’d)

immediato
della radice K
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Metodo immediato
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Metodo immediato (contad)
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Metodo della radice K
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Metodo della radice K (contd)
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Metodo della radice K: Esempio
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Funzioni di hash per chiavi intere
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Metodo random

seme

Slide # 8_8.4.47



Metodo moltiplicativo (mid-square)
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Metodo della codifica algebrica

aliasing
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Metodo delle divisioni
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Metodo della ripiegatura (folding)

Slide # 8_8.4.51



Slide # 8_8.4.52









Outline
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Trattamento delle collisioni

* chaining
 open addressing
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Chaining (cont’d)
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Chaining: Analisi della complessita
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Open addressing

— probing
— double hashing
— coalesced hashing
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Probing
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Pr Obing (cont’d)
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Pr Obing (cont’d)

lineare
quadratico
random

Slide # 8_8.4.63



Probing Lineare
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Probing Lineare (contd)
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0.1 1.06
0.25 1.17
0.5 1.50
0.75 2.50
0.9 5.50

0.95 10.50



AR,

70:808¢k = 0.7:089%ccorre
aumena2s /a dimamsTone de/
vettoregkesso e pragedere a
un re- degli elementi gia
h&/?%morizzéfgb
0.9 5.50

0.95 10.50



Probing quadratico

Slide # 8_8.4.68






Probing Random (contq)
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Double Hashing
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Coalesced hashing
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Analisi comparativa
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Analisi comparativa (contd)
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Problema delle cancellazioni
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Problema delle cancellazioni (contad)
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Tecniche di hash per dizionari statici
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Segmentazione
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Minimal Pefect Hashing
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