April 5,2021  9:09 AM

M RSSUWAE S C {0,\..., U-—\}

| 7
wmb&rs('\“\’ quernes 1 \S q-€ S

W Sevt
Jdalefe
, )
brivod (o vacter) - °F
O(\) Ame z_-
bk space S o(U) =
UL

Loswno (Mettod [
Hoswng TATRE

.- ~\
()id: o hasw fn e 5\°,~-,U"} ~ {0..,m™ }
L s M S

9{'0YQ O\I"Q\f 'ACO.“;M—\] o
LIART R :
. . g ‘
A = st of all ?&é s
(} i h(x) =+
§Q6‘(C(«((6)Z
Lid g » A(KE) by linear wacch
wsert OC1)
delde OV
3 26)
ea. Q- {358 B
(A mad S o(: 7-@’9m
S A D—®

& wput s rond, bl distib,

VV\

o~ =7 O(n) spate ‘ ‘
SQ‘( M N O(‘.) \\0\19_“*5(\ qwl\/fhwc




W mEn =7 O(n) Space
o ““““"‘b‘ " quenphine

(gxf\ CC\V\‘\' oSSR W\\?u:\' s YOWQOM\

D ck a rordom hash £

\deor- Lrom a Aownly

/DQQ FY e P < CU ',Z.Uj
Pk vand 0% (L} be {o .. P*ﬂ]

Dofire v {o _ oty — Lo, Lol
) - (e medp ) b

/_/\

- . 9 \Qr
Q}JO‘\“&N w0 Aune ( wj?owd‘ SG\W\?\\V\%)

17(/6(2 Tor ony fixad X,y € {60} (0,

Pf C l/\a\obﬂ - ab(‘;ﬂ_) )
\<7————\/\/
N called w\\vws«& LC”“Q’ s 7>

777 —_—
Q (Mo S’(‘fb’\ﬁb-, Qe( &'—&e& \ )6‘ {o”w\-q’

( L\Q\,,(K\". N L\ab('b) 33 A O(:}V\—"‘)
/q—\-/—_/\
CC&“QA g‘vo 5 ZfUm(UQfSO&

0. bix €Y& Ty (2Y).

*)
P,[ oxt o =V (el (’3) ~ (
al AN aythz) — P<P"3 .




27 \neov sy Rm
th Vovs 4,

Whos vewiauwe Soln
Y/ .
\ =) bz -ox

Az
— ) —

%*=3

=) ()‘Q,g[ L\q{\o(x) “ A ‘\ayk‘o):’aﬂ)

—

< /B clnolces .
of ) e Tp (B )
wlln 2t wod ' _
D25 v ple-1)

< BMEl - L=

P31

= 0(5). o

g,\,\\c: other ex &  2-vwivarad ol famlies

pid'k(*u')\\}\gw ol "9
('\m: {Ow ),pr\-} - {o,~ ~,29\-~\}

- ‘,\o\ﬁx\ - LO\a X) wod Zw
(s ZW"L J

?oc\ﬂkSCu/T\/\oruf "o :

dobulahen hashi
L(Aswg X0ORy & Aodles of rand Uq(vm;)

JASNATTESES o query e
Lor dited query valwa 4,
[ & dewms o—C’S RN C’ﬁg FRLIN a]



Y

olli
E( 4 alems :(343 ftah eollide witn a]
('\o:,b(*) = L\a}‘(\o)

- QSQ L [ 2 [ W ab %)= hap( &)}]

(€)= %6 e+ = 2 P (hap® = by (9))
y€ S~ (9
< o~ >
0)&{ ARG :

(b mmn = (1)) oeeld quanpie

O(() |\A§-QJ'\'/JQ({“'€
O(w) | Syac

QA SSwR O\O(N Ouns o\&u or s‘o\ry

lues (nde ond, cheices
CC(U\UL( vatues mSep ﬁ&ée by aAgm )

Bt worst-Case query hire 77

A%SN\'\Q §l—0t\:\( -

éS(HQJA at\a O\V\O\\\f Qg

6[ /('U'\'O& s O,C CD“A\V\S "‘)o\\\/s (x\j),g Sx S)
7@-70

- [Z (ha@)= mca)) @mg

Xtﬁ-€

ot = o)




\ ... / \\/.

Gt = o (ntes b o
= R Aot of collding 7 )
= O(J_ Iy Mavka’s

A e9.

:7 Lovtia Wob —KL(\>
\no C‘O“\S’O/\

QV‘@Q\’ 'I\\
{1'?‘2.01" /h\\ S\U\CG’SS ? ——V\ﬂ

=) Q) WOCSH-BSR query e

Q&C e

( CV\') }.QX(’QC-R«\ Qvapvec Hoine

Bt can Spa b oduad bock o )7

>

Tiat HKashigy Method (£ rednntin, Loulss Srewarsd: '§4)

(&Q_O\ - bost S‘VO\?

chorg aach Wucket AC)
v e dada shuchwve Wit 0<‘AG)‘Z) Spaa
. OC) worst-tage Quy o

%% \ 2 deud  hash

: tabole
— a>a
¢ Xecded  SPACe

o =+ e[ Z1w0l))



- O< 4 € (Aot # colliding pmcj)
— O( My "

§Q&' M= N hap @(‘f\ )

2\ &) ) worst-case Space
(6)  word-case auery hivs

{:O(’Q! oxpected pvaproc Awa

Tk - wade Jnamic by Dictzdbiger @ d. "9
it OQ) erpeckd ogd R Tine

RW\‘LS - &HQW\G:HVQS UJ\('H/\ S'IV\G\Q fzble <dpe“ @L\«OS‘C “'5)

linear Prob3g
QS S w7 (HE)"
Q\)\Ckbo L\O\Slt\w\%
) — wSe two hash fns \n\)\,\z



