
 

Hashtabley hCx x modm
Subset of
Universe U 0 2W I Table T O m I
of size n

hash function h U Store x c U at T hlxD
F This function must be random

Fiction h maps2L to Cm completely randomly

Ready Fix in advance a set 7L of hash functions
7

easy to evaluate fast
don't need lots of storageindependent

At runtime choose he at random for eachtable

Statisticalpropeties

Uniform for all xeU for all ieCm

Pr hCx7 D Imheft

he L for all
held 2 for all hehe hm
h 3 for all

i

Universal for all x YEN where x

typrlhlxshl.DEhE7L
m expected

Tj Thentime for finding
he

f HII
BB is out KD

where llx items y
sit hCx hly

be C llxDE2nm if 7tisuniversat



1960419703 Carter Wegman

multiplicative choose prime p Htt
pT Eo p13 pJt E1 p 13

Choose a salt.ee tatran

demhalxaxmodp modm

Near universal prfhcxthlyDEZmhc.tt

multiply add
salt aECpTt and beep

ha b x Caxt b mod p modm

universal uniform 2 uniform

binarymultiplication
Salt a C 2W LUKE m zl

had _LG w edZ near universal

b 2 uniform

x

x 1 a

xXX

a xw0RDSIZEHtSHBIT



Tabulationhashing I'll1 20 242 242 m 2l
x y c2L

Define two arrays ACO 2 1 B Zte I
filled with random values in Con

ha Atx Bly

Universal Fix x y x y vlog x X

h x y hLx y
IIALD Bly A Bly Fix A and B
IT except A Cx

Pr Alex AG Bly BkD Ym

Net 4 uniform
Consider items x y x y Cx y
hi y hCx y ha y hCx5y

For any Ell OCI so Eftime tofind x OH

Want ELM Time OCI

F F we use ideal random hashing
maxx 01 0

31 with highprob
assuming m n

If m n2 E collisions E In 2 2 Cuniversal

Pr any collisions c



Perfect hashing
I m n

µmi np

I had i

Wot case time for search is 0 1

Assuming primary hashfunction is universal

ELENE 2n

F nie E had D

EI Chex D Chc i3

ZChG 2 Chex hCy D

n t 2 yPrhCx hlyD n 262
E Zn D


