Y-Rost Areo , Fusion o€
Re@ou?; maintain o.sel ot 0 tegers i lo.u-1]
?Wh?‘)i retum [aﬁ%\‘ mber = X
'\V\%,M
Emde Doas Tree: uf;gﬂgie & %u@rq% DC/O&/%LO
SPQCQ O(Ul)
4-fust Hrie? §HEL OU%{O& )
ns/del DUO%(,Q
spoce Olnlog U)

A7Cn

fogh
o(loaloa W) Hime L lo.‘ww&
Smiv& the Jovels 4o Liud Hhe Sowest
o cestor s{ [t n the trie,

4—fost <rie

u{)owe , %‘LQ)% "M Of[oafoqcz (l} (OLW\I‘“ZGD@‘}MQ

5?(;66 oln).

gk‘“@ura:

fﬁfui(ﬂﬂ Hhe ot of vfegers ko O /(%, u>



C,L\wv\](li S, Sk SES < <G

@AM chunk hos between
/‘l[og U (Moﬂ PJO% U

VmM\o%.
Vick m\& 34-63‘ 3% O WQWC’\V@-
- Cove. %\,,-’,%k o G x—ﬁ;‘ e

S QQC\/‘\ S\' n G B@&T

SPace,i o)

Prp& [79 :
g & pred() in tost frie s Olfgl1)

,{»E X< AT S
cotum ped (O 1 $; E7 O(/°§(5f/)

else -
\’Q/JMV\ ?re&bo N Sl\‘r/ PO(/DﬁjO(?M)



}V\5C7<>;
g = ?TE(Q(’Q i x-fost frie

l‘g X< [’V\I‘M SI\T‘
ol ns(x) o Sx,
1wl @ﬂse\
s (<) o S

Hr [S;\ é\r fg.‘+n\)> 2]03(1
split into <wo sefe, of size }ocalq
U P
?Uj%&> { ne O hew @r%eudaﬂve o x—fbs’r‘ e
e\xeawﬁecg .
Lemma: The MO{ e 1s OO,
Hodt - Considlar Hhe Hme when S woe created

ondd all inseftions o it ofterwanls.
d\a»fae the Cost o{’ ) 4o %\eggfmsefh‘oms}

whid cassed S| o grow from [o%w%—?/%‘ft{

Tl'\e,re,o«'re Z/oau such insertiong

Fach is OLO@QOQ o cost of O().
Ev@% weertion @y be df\ovvge)é G:f‘ mo<sT oW co.

(¢

|



Jel 0

‘FE&(*) Y4 K’:(z(’rd AN 1o {3\./\91 s =S

¥

&@U#} ' S]‘

& [s]<zlad, (-
O((OaLD W\OA%Q Si WH'L\ Siel CUT—SF~1> l_\;l/l:L
Jre“:(“f W +hen SPL‘WL i{srze >/‘5/0§M o

Siwilor ma/uwem‘ ows O puertized Hime

FU;/S\\OV\ ‘\'\F{,@/
tougs on owl& ’P\”@@Q %Ul%‘@s, no iws/o&/(
also works i\a theres ne /ol (more CJ”P(‘M’%QG@

Led w= load Lo # hits in eoch i
. o [ogW _
Fuusion treg - O[L(%%): O('é}f&u> Fiwe,
D(»n) space.
min] Fusion, vEB el < o(Jign) = Oluflogn ) Hiime.
Oﬁaﬂ for s\jv‘)r{v\é n ,'y\‘hecc]zefs



Rudd o tree with ]amwjh.‘mq%ﬁwgw Rt/

Eadh S(ﬂlb‘hee sloves  numbers betwee n wo

|o o8 U
pcacert pivots  Dopth= o(lo&e") _ o(%}),

keg ww?aueﬂ‘tf
-Fuﬁfovx V\O(‘ﬂe, §+UT% B ‘FY\}D—{:S g)"‘/ %IS/ S‘—ll.
sred (%) owong {y,..., sy Hakes O(D Fime,

I\M&%I‘V\e g, dr W )D[mara( e

4,= 001000

%Z:D\OOH
%B:O\OL\O

—joltt O
Eﬂm«u%%kP

B-| ‘D\"QMJ/\(V\% hanﬂes




)((EQ = %\m/g‘ﬁfc’fe& +o J@ue@g
- wrth a Bml/\ab\'.@}eérd"o\ﬂ d‘)

sé(g(), sé(%s) each fos B-I brts (5

o CON @M«?TQSS IS)EI%,])SIQ(%Q\ T ZSE(%B)\

o < w bits (oue word)
© Yi<d; iff Sk(&.‘)@}algh)
© for guert X, make B copres of sk (<)
[Sk(olsheo] —— k] i one wonf
O covpare  sklx) with @(jvgle,(é,)
pA oneo %iu& bit- ops.
sk (8))= 000 Suppose.

sk(4,)= 010 x= 01101

skl4 = 01 | sp ()= 0l0

Sl‘i(%@:I 0 | sk (82)< sh(x) < S)Q%)
but  #a<x <ty ?(?:glllll]

[emme, Suppose SL{(&)fSk (7‘)<%)2C‘&.~+.7,

'\’Lev\ e/(\‘“»e/r gﬁ Jr‘é“‘+| /&@5 (HAQ [,o,,%egk OO MM DN ?YQG‘A
with %



g7 [M%JV W%WPO X 1w ‘”/\e "l’V‘f{

i 0w oneestor of either §; or gy

—

Suﬂbﬁe < Tt the r‘&’/d‘ sulstree of P,
'—L\ev\ It X'= \\\ I
e x%;, T sklg)=skbe)shiy,)
L
= = Qg%& - = <

)</_’_ POO'- 'O,




