OPEN ADDRESSING
A\/Oic\ usinj Po'wr‘-e.rs In ﬂiwlcecl L'S‘['.S. Use 'l'\no:(' space '@O’(‘ a farger "l'ouLle,

To be clearc, For the same nuwmber of \ce_js,

c\/\a'\ninﬂ vses QX'ITaL. Fo'm‘lefs 'H/\a‘l’ “‘a(ce. wmove SPOlCQ

YR veOonNnpPpwesS -0




OPEN ADDRESSING Eea,uire nswn
Avid wsing pointers in liaked fists, Use dudk space foc o Lacger 4able.

We uvse a Frol:e, sequence > Pec‘ku'l"ochon ol all s\ajcs,

= lo eg, W4 =39,2,42 130, 7,5 43
c|> 36 Search (64)
e Tey T[T wot 64
45- '-159 _'rcj Ti2]: vet 64
f} 1o _ij Ti4] : wvet 64
o [zorr] Ty TI8T: wot found’
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OPEN ADDRESSING
AVOic\ usinj Po‘mjrexs In ﬂiwlcecl ﬂiS‘['.S. Use “’\no;'\' space '@01‘ a garaer ",‘ouue,

Ee,c,uire, nswn

We uvse a Frol:e, sequence > Pec‘ku'l"achon ol all s\ajcs,

= lo eg, W4 =39,2,42 130, 7,5 43
O
Y Seacch (¢ 4y lnsect ( 64)
?3- 43 > rj r{?] \no"' &4~ V‘j {q] ‘e'\) |
qS- :'59 _'rﬂ Ti2]: vet 64 _Frj Ti2]: ol
g 102 ) _Prcj T[4-] - wvot 64 _.-(_j —r{4_] : ‘Y‘U |
98 zéotl— Trj TL8] : ot 'eounc‘“ Tf‘:j TL8]: oK




W(64)=%9,2,42,130,7,545 i=iuderation. Then h(k)—>h(k,i)

‘“\Q ?foLe seo‘ue_\r\cg, Las “'o loe, 3e.nexa:\'ec‘ .Savne.\/\ow

Viea ‘Q\mc“'\om l«(k’i.)
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W(64)=%9,2,42,130,7,545 i=iuderation. Then h(k)—>h(k,i)

o Delete (¢4) -

; 36 hWiee)=9 W+)=2 h(e43)=4 h(6464=8¢
e Lound 64
4 =K can cIO.,e,‘l'Q
S 5

6 103

'q

g <

9| zoi14
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W(64)=%9,2,42,130,7,545 i=iuderation. Then h(k)—>h(k,i)

Delete (¢4) -
36 hWiee)=9 h(et)=2 W(e3)=4 W(649=¢

= \\ Lound 64
9 can olo,,e:le

103 A’/ PcoUemz what if \«(\03) = 54—,3’2,6,
(\03 Was imsected aldes 64—)

64
2014

VYggIeOonNPwWwPd -0
)|
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W(64)=%9,2,42,130,7,545 i=iuderation. Then h(k)—>h(k,i)

. Delete (¢4) -

' 38 hW(ee)=9 W) =2 W(e43)=4 W(644=¢

; 43 Lovnd 64
4 mpe. can clo,,e,‘l'e
2 e Peoblem: what i# W(03) =54,2,2 ¢, ...

1 (\03 Was imserted afles 64—)

9 [ 2014 Now, search (103)

after having deleted 64


Greg Aloupis


Greg Aloupis
after having deleted 64


W(64)=%9,2,42,130,7,545 i=iuderation. Then h(k)—>h(k,i)

WRgIOnNPwWN -0

36

43

13

Delete (¢4) -
hWiee)=9 h(et)=2 W(e3)=4 W(649=¢
found 64

can OIOJ Q,‘l'Q

103

2014

P(‘oue,m: b\)\noA’ 4 \'\(\°3> 54— g’ 2,6, v
(\03 Was imserted aldes 64—)

Now search(lo3):  h(i03)=4 h(l03,2)=8
"V'O_\' 'eOUY\J“
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W(64)=29,2,4-2,130,7,545 i=idecation. Then hlk)->n(k,i)

Delete (¢4) -
hWiee)=9 h(+2)=2 W(643)=4 h(644=¢
Lovnd 64

can clo,, e.‘l'e

o

l 36
Z | 43
3

4| as
S 5

6| 102
'q

¥ | DEL
9| 2014

P('OL‘QW\: w\noc\' 4 \'\(\03) = 54" g' 2,6, e
(\03 Jas imserted aftes 64—)

Nm.)) search (103) h(103,1) = 4—) h(l03,2)=8
"ot foond"

Coulcl vse sfo.dml "deloted” wmr\:ers, Lot search becowes imedficient

e.g., 'mser‘l‘ n e,|ew\en+s, JQIQ.'('Q. W", Searc.‘\. "?Of xa\S'l' re.w\aiv\'ms.
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T\{ P.\COL\ PfoL'mg sequewices
L.}V\Qqc P(‘oL?nS: \*\(k,b) = (L\(K'O)-l- L) W\oAW\ ~~ L\(lL) ?< Scan

2 2 ‘ o|ole]o

« —)

2 S ‘)(‘oLa.\o'\\;‘\ﬂ 012 extends ng & clostes
qg g lch:i'}e_r' S __v\7

9 2 ——

s\ows o\own S‘Q.M‘C.L.



T\{ P.\COL\ PfoL'\nj sequewices

_L;V\QOA‘ FCOL;njr \q(\(,b) = (L\(k'o)-l— I.) W\ocJ,vv\ ~ L\(lh) ?< Scan
...""eno\s '\'0 3QVIQ(‘0C"Q, C\US+Q,CS

— Quo.‘lvxl'ic F(‘olpinjr \'\(\(’L) - (L(\C'OB +£’-_:I; + ﬂ) W\o:lvv\

Livear woke '-l' Qoo'c wmoTe Candow

LQSS C|US‘I'Q("|V\3, hee_J “o W\qke sSure se_o\oence, I'\'.-‘s a.“. Slo"'S

> Ba‘uf\ Se\neroc\'e w\ P\'oLe. Se.cluemc_es \

Douue L\«sl«in3 : \«(k,i) = (in(k) +1i -L\Z(k» meodm
eacL |< Lms 'l“s own "r'anJow\" oe-ese,‘\'

(number theory)

Can 6Qn€fﬁ:"€. UF 'l'O \N\,2 P‘(‘OLQ. SQﬂUQV\C-e.S: LQ’H’Q.(‘
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ANALYSIS ol OPEN ADDRESSING
ASSUMPTION: UNIFfoRM HASHIN ¢

Ly Evecy key s equally kel +
have any of the VV\! perwnwl'ocl'iov\s

as o. P(‘oLe. Seclue_nce

(OV\J o\.“ ProLe se.cluem.es are imJePenJen‘D

o TL\Q. cCowmwmown. Proj:).lhj Wte.‘Hr\oc‘.S "Hna..‘\’ we saw Aan’ ‘[' eVen cowme c,lose,

Dov;"' con'euse with S]vn‘:\e. UV\'\-CO(‘W\ "‘\o.swhs
(assuw\(r‘r'\on Loe C\'\aiw;hs)



ANALYSIS of OPEN ADDRESSING
o UNIFoRM HASHINC ASSUMPTION

Reca.l{) n< w , S0 ot < i

Cloum: Expec:"e,cl '-ﬂ'ProLQS when sea(ck:nj < T(— ( %)

— ol

\‘Q‘ "rue, en ‘Qor N <<wm we 32.{' E[#‘Pro\oes] = O(l)

Za n=gm —> 2 pv‘oLes

Ls 207, 2l dalle = to prebes



Clajm: E[#PFOLQS] < _l_? e’ﬂ') comshlox Ov\socce,ss-ﬁol Sen(‘c.\«.

P[I[S'[" Praloe c.o“iales_]= A V\eeJ 2V\J FroLe.
P[Zml Prolae c.oulale.s_] V\-l — need 3cd Fro‘ae.

E[#Pro‘oes] 1 ""n—(i'l' ‘

an PcaLe J\.Proba‘o]\i"'j of vw_el'mj 4o Pro\:e wore



Clag.lm: -E[’#‘Pro\)es < T‘-—O.( 6.3.) COV\S;JQX‘ OV\SOCCeSS'ﬁOl seq(‘c.\n.

\

P[ZIS"' .Pral')e. co'(iales_]= w V\e.eal QV\J FroLe.
P[Zml .Prolae. c_o|(ia|es__l= l\v;-r_—ll — need 3cd FroLe_

V\-l., V)
wm-i < o %

E[# probes| = i+%(i+:‘—n‘7‘l (i+—"v;l‘_—22(1+--- e (A ))
<li+oe(14a (1w (L4t o D)) w tecms

S + x + o+ o Tecms

Ee CLRS -eo( 'eor‘u'\ex o,,vm\:js'ls

inc‘wlinj soc.cess-ﬁol Sm(‘c.\«.



