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Open Addressing N w2 aRXII
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Double Hashing - 9195 12w
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Rehashing - mwi 712w
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NINIR MITINAY 7127V NPXPND
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YN |hon
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(W) MR MIINR? 2129V NPXPID

:C/C++ nowa DTIEN Qpwinn 7120vn N¥I0 7w winm

int hash(char *s) {
inth=0;
char *p;
for (p=s; *p; p++)
h =T[h]* *p; /* Xor */
return h;
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: hash(key) = s, xor a,_4

hash(aa) :xnaIT

hash(a) = T[0] xor 97 = 0001 0111 xor 0110 0001 = 0111 0110 = 118
hash(aa) = T[hash(a)] xor a = T[118] xor 97
= 00100110 xor 0110 0001 = 71
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hash(k) = [hash,(k), hash,(k)] = hash,(k) * 256 + hash,(k)

25 1A Tva) L2562 = 216 xin 7i20wn N0 7T it ,wTnn ninon i
NI'Y0INTD 7Y V7 190N W'Y Y XN NHVY7 Van? [N (256 NN T,
1901

NTNNNN 7¥ NIYRIN NIX? 1 9'0n hash, DIpNa DX N72PNN NNIT ARXIN
.hash; 71270 NXAI91 Q1Y wnnwil

hash(acb) = hash,(acbh) * 256 + hash,(bcb) XnarT?
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A0, ...,m — 1} nxiag7 U ninnnn 720y Dixjae n¥nyp H 'nn :naman
190N x,y € U DY NINNSN AT 727 DX N7071210IX DX H nxiapn

JH|/m X0 h(x) = h(y) NIy H-2 nirxjpion

x NNon ,H Inn 22 n'Xise v N'RAPX NN'N2AY p NINANONN (N1NAN
X'n Yy ANX NS5N DY wain'

p=(50) /11 = 1/m

m

TXD AN D'NN .AI0 P97 DI NY707121INK NXIAPA WIN'WY NYD AR
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(qwni) N°P072 1K 7X1AP NI

N™707121IN NXAR XD DTIEN qpwnn H = {h,} NI'Ypaion N¥ap juown

n7an 72 .0 nINnen y = [y, .., Y, -1 X = [xg, ..., x,] I'"N' :DN2IN
Xo E Yo (mod m) 0191 .xy # Yy 'O N1 NN
. (x) = h,(y) D"pmmw D T'N' gy D7 ay, ..., 4, 7Y VIAF )Y D7 Do

NNNYNY? TN NN9NN 7apnn ap 1wn
-

ha(0) = he) = ) aixi =) =0 (mod m)
i=0
MP772 2AIMOYW? Nnanan
ao(xo — yo) = — Xi=1 a;(x; —y;) (mod m)

NINNON AIT 72 Y2 ,NIId1 MIYLNY NNIN2 .XAN 7Y NWWON DX NN
"7 (ay, ..., a,) U W DY I NRTE a 7w 0Dy m” 1y 0'Yann x, y
.0'w2INN X, y NI a, TN Y

JH| = m™1 i ,a ' 190nd Kin H -2 NIYRAI9N 1900Y 11N

;m" = |H|/m X0 NIYANN x # y [NV NIYIon 1oon D ntpnn P
J1"70721IK DX WATD

© cs, Technion

28

Hash Tables

NPH072 1R 1X12P N2

.M YK 1900 NN n7aon YTanx N L1

unY) x =[x .., x]yapnmanpinr+1 -9 x nnon vy 2
q9%0NNn NINS ' x; 7w D'0'an 1%onw D L(0'v 8 = N KA
.m ,n720N 7712 AX"7 yinan 0'0'an

nypuo 1 {0,..,m—1}*1 ninnnn a = [ay, ...,a,] "MTO D7 .3

'NNaN NI A, (x) 720y
.

he(x) = Zai-xi mod m

i=0

.m" 1 N na niyaon Nooni Ugfh,} X'n H NitYjaion n¥inp

;m 9722 T 720y D720 V'Tan wnhvwn QUKD T _D0'wa win'yin )T
ni7wen D% h, 710VN0 NX7I9] NWNNWNL @ 190N N71an NdINN
AT 72127y N7202 niwyin

NWI7Y? NNon 75 112w .0,1, ..., (22* — )minnonn niv ,m = 503 :xnart

NN .a = [248,223,101] nMvonn 177N N1 .0'01 8 KA D'PN

:nnonn "y 21I37yn 7202 mipn nXawn x = 1025 = [0,4,1] nnonn
(248-0 + 223-4 + 101-1) mod 503 = 490
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512995 N%aan

,a =%= 0(1) ~xin onyn 1LVES P71 n=0(m) D n'LanY? "I YA

.(n) N1an% 01507 D TNYNAY 0NN 19017 7712 1TO UXIN NYT? 11N

2192 77122 nWTN 0720 NIXEn? [N X'Mnn 7127y 1720 YWD P70 NN
AT .nw'n n7a0nn 097 ,NWTNN N7207 DNA'RN 7D DR 01dAY
.NP' N71Y9 y¥xann oyo *Taw nnnYt 0(1) Nt yximnn 1wivnn

.0™1IN2 AT [NND 7 TIY
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(qwniT) PR XY N1

T'NY INNOAI NS W ag v N'X7219) NXAN NNIYNY :n1yL
T

ag(xo —yo) = — 2 a;(x; —y;) (modm)

i=1

:NWLN NNdIN

w 1oon 0" z £ 0 (mod m) 190N 727 :D"NN YR m IWUROY DTN ©
.z 7¥ '921Inn NI wvonn .z - w = 1 (mod m) -w > TN
2:3=1(mod5) 2-2=1(@mod3) 1-1=1(mod3) :wun?

Z = X5- Yo # 0,0"pnn NIMIN AXIWN - @
'@y -7 TN NNON NX 72711 Z 7w D91 ARIYNN DX 7'901 »

.
ap = [—Z ai(x; — yi)] (o —¥o)™ (mod m)
i=1
.a(xy — yo) = b(xg — o) 'TR AT ARNWAY NNND b-I @ I'N' ;JNNON NIT'N'  *
.a=b (modm) DNz = (xqg—yp) 7 DOINA 71O
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open addressing 712y 0°7 MN1

:T'DXN IT'ON NNIN
(0, ..., m — 1) 7w n'xpR Nx0INNO RN (hy, by, Ry, . by 1) DITON

:D"NN open addressing 7121y NU'WA TR IT'ON NNINA 1LOYN

1/(1 — a) -n o 7w wIoN YW yxin a1 *

1 1 1
.;ln; +--njop N97XIN WI9'n ¥ yxinn a7 °

:T11'70 1902 NNJIN
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Hash Tables
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Hash Tables
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Knuth, “The Art of Computer Programming”, Vol 3, 1973 :1901 nnoin
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