Mivakec KaTtakepuaTiopou

Hash Tables
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Aopec avalNTnong ... HEXPI OTIYUNC

 Aopi | Avalimon
Table ON)
Sorted Table log N)
List ON)
Sorted List AON)

Balanced Binary Tree log N)
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Ynapxel KaTtl KAAUTEPO;

e 'Eva 1daviko eupetnpio Ba unooTtnpile OAEC TIC NPA&EIC
(npooBnkncg, avalnTnonc, anouakpuvonc) e

0TabePO KOOTOC MOV €ival aveEapTnTo Tou apiOuou
TWV OTOIXEIWV MOU NEPIEXEI TO EPEUTNPIO
* TNG TagNG A1)
e Mia TeTOI1a 1010TNTA PaiveTal aduvaTtn

e Me kaTtaAAnAa «uayika», €ival QIKTn

e Mivakeg katakeppaTiopou (hash tables)
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Aopec avalnTnonc

 Aopi | Avalimon
Table ON)
Sorted Table log N)
List ON)
Sorted List AON)
Balanced Binary Tree log N)

Hash table A1)
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[Mivakac KaTakeEPUATIONOU

e KaBe Beon Tou nivaka Ocixvel 0€ eva EEXWPIOTO
doyxeio (bucket) nou nepiexel TIC ENIPUEPOUC EYYPAPEC
e nivakac N Beoswv: N EexwpioTa doxeia

e H avTioToixION TWV €yypapwv oTa OOXEId TOU Mivaka
YIVETAI XpNOILONOIWVTAC WC «KAEIOI» TNV TIMN Ano
£va N nepIocoOTePA Nedia TNC eyypaenc

e To kA€Idi geTaoxnuaTi{eTal yeoa ano pia
ouvapTnon karakeppaTtiopou (hash function)

o enioTpeeTal eva hash value/tag, nou kabopilel Tnv Beon
TOU nivaka/doxeiou nou Ba TonoBeTNOei N eyypadpn
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hash_function(key) -> index

XWPOG
TIHOV

KAEIOI0U

n.x., integers, strings

MpoypappaTiopog I1 6

hash
table

buckets

Y

Y

AN

Y

Y

Y

Y

AN

Y

AN

H[

lalis@inf.uth.gr



hash_function:

str[0] < 4 0
1
2
3
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hash_function:

str[0] % 4 0

Vana .
2

3
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hash_function:

str[0] % 4 0

Vana .
2 Vana ]

3
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hash_function:
str[0] % 4 0

Giorgos

Vana

N

Vv
4 )
—
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hash_function:

str[0] % 4 0
Giorgos 1
2 > Vana
3 G10orgos

MpoypappaTiopog I1 11 lalis@inf.uth.gr



hash_function:

str[0] % 4 0
Anna -
2 > Vana
3 > Giorgos
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hash_function:

str[0] % 4 0
Anna - L}Anna )
2 > Vana
3 > Giorgos
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hash_function:

str[0] % 4 0
Lena 1 i»Anna )
2 > Vana
3 > Giorgos
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hash_function:

str[0] % 4 0 Lena

Lena 1 i»Anna )
2 > Vana

3 > Giorgos
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> UYKPOUOEIC

e H ouvapTnon KaTakepUATIONOU UMNOPEI VA ENICTPEWYE
TNV id1a TIKN VIa S1aPOPETIKEG TIMEC KAEIOIWV

e AuTO ovopaletal cuykpouan (collision)

o O1 eyypaPec nou exouv Ta idia hash values
TonoBeTouvTal GTO iIB10 dOYXEIO

e MAPOTI EXOUV OIAPOPETIKEC TIMEC KAEIOIA
e [lpenel va unooTnpileTal avalnTnon yypapwy
HEOQ o€ €va OOYEIO e Baon TNV TIUN Tou KAEIOIOU
e kaTaAANAn doun avaliTnong
e n.X. Ta&ivounuevn Aiota (chained buckets)
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hash_function:

4 N
str[0] % 4 0 > Lena

. J

4 N
1 > Anna

Manos [ )
2 > Vana

. J

4 N

3 > Giorgos
g J
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hash_function:

str[0] % 4 0 > Lena }

Manos 1 —————>LAnna Manos ]
2 > Vana J
3 > Giorgos}
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hash_function:

str[0] % 4 0 > Lena J

Katia 1 iAnna Manos }
2 > Vana J
3 > Giorgos}
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hash_function:

str[0] % 4 0 > Lena J

Katia 1 iAnna Manos }
2 > Vana 1

3 ——>| Giorgos Katia ]
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hash_function:

str[0] % 4 0 > Lena J

Babis 1 iAnna Manos }
2 > Vana J

3 > Giorgos Katia }
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hash_function:

str[0] % 4 0 > Lena J
Babis 1 i Anna Manos )
2 >l Vana Rabis
3 > Giorgos Katia
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hash_function:

str[0] % 4 0 > Lena J
Babis 1 i Anna Manos )
2 >| Babis Vana
3 > Giorgos Katia

MpoypappaTiopog I1 23 lalis@inf.uth.gr



Anodoon

e EniAoyn kaAng ouvapTnong KaTakEPUATIOUOU
e OMOIONOPPpN KATAVOUN TWV TINWV TwV KAEIOIWV oTa doXeia

e Idavikd, av o nivakac €ival apkeTa Peyaiog yia va
Xwpeoel (oXeOOV OAEC) TIC EYYPAPEC, Ol NPAEEIC
npooBnknc, avalntnong, diaypapnc sivar A1)

e 'O0o nio avopolopopgpa yeuilouv Ta doxeia (Tooo
NEPICOOTEPEC EYYPAPEC KaTAANyouv aTa idla doxeia),
TOOO NEPICCOTEPO N AanOdoacn Tou Mivaka
KATAKEPUATIONOU TEIVEI MPOC OTNV anodoon TNG
dopnc avalnrnonc HEca ota doxeia
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METPIKEC

e MeyeBoc Tou nivaka (N)
e ApiBuoc sicaywywv (E)
e Meyeboc doxeiwv (B)

e Load factor: E/N
e ~1 => 0 mivakac €ival unep-PopPTWHEVOC
e <<1 => 0 nivakag €ival uno-PopPTWHEVOG

e Max/mean/average bucket: peyiorn Tiun B
e ~1 => ypnyopn avalntnon peca ota doxeia
e >>1 => apyn avalntnon HMeoa ota doxEia
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TakTIkeC BeATIOON anodoonc

e ANAayn/npocapuoyn TnG ouvapTnong
KATAKEPUATIONOU
e OTav Max bucket >> 1 napoT Load factor <<1

e Auvapikn au&non Tou PeyEBOUC TOU Nivaka
e OTav Load factor ~1

e 0l OUYKPOUODEIC €ival «VOUOTEAEIAKA» AVANOPEUKTEC,
000 KaAN Kai va €ival n ouvapTnon KatakepUaTiopou

e Auvapikn MEIWON TOU JEYEBOUC TOU Nivaka
e OTav Load factor << 1
e ONATAAN PvNUNG
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Olga
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hash_function:
str[0] % 4

27

A

> Lena

;Anna Manos

>[Babis Vana
————+{ Giorgos Katia \
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hash_function:

str[0] % 4 0 > Lena J
0lga 1 iAnna Manos }
2 >[Babis Vana

3 —————{Giorgos Katia

Olga
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N

4 )
0 > Lena }

_ 1 > Anna Manos }
hash_function: ¥ L
str[0] % 8 2 >[Babis Vana

3 {Giorgos Katia
1\ —/

4

5

6

7
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0
. 1 ;>Anna \
hash_function: . J
str[0] % 8 2 > Babis
3 ;Katia \
4 ;Lena \
5 ;Manos ]
6 ;Vana \
7 ;Giorgos\
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0
) 1 > Anna
hash_function: . J
str[0] % 8 2 > Babis
Olga 3 1Kat1a J
4 > Lena
5 > Manos
o > Vana
7 > G1lorgos
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0
) 1 > Anna
hash_function: . J
str[0] % 8 2 > Babis
Olga 3 iKatla J
4 > Lena
5 > Manos
o > Vana
7 Giorgos 0Olga
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0
) 1 > Anna
hash_function: . J
str[0] % 8 2 > Babis
> Katia
Pavlos 3 > )
4 > Lena
5 > Manos
o > Vana
7 > Giorgos Olga
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0 Pavlos
) 1 > Anna
hash_function: . J
str[0] % 8 2 > Babis
3 > Katia
Pavlos > )
4 > Lena
5 > Manos
o > Vana
7 > Giorgos Olga
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0 > Pavlos
) 1 > Anna
hash_function: . J
str[0] % 8 2 > Babis
Nikos 3 >\ Katia <
4 > Lena
5 > Manos
o > Vana
7 > Giorgos Olga
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0 > Pavlos
) 1 > Anna
hash_function: . J
str[0] % 8 2 > Babis
Nikos 3 >\ Katia <
4 > Lena
5 > Manos
o Vana Nikos
7 > Giorgos Olga
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0 > Pavlos
) 1 > Anna
hash_function: . J
str [ 0 :| s 8 ? > Babis
Nikos 3 1Kat1a <
4 > Lena
5 > Manos
o Nikos Vana
7 > Giorgos Olga
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0 ;Pavlos \

1 ;>Anna \
hash_function: . J
str[0] % 8 2 > Babis |

3 ;Katia \

4 ;Lena \

5 ;Manos ]

6 ;Nikos Vana

7 ; Giorgos Olga
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