| 69351 | Lectuedl | Moy 5201 |
Tomry: ngxamm gmpl«s I (of 35

— oa(ymam‘\c cov\v\e,diviiy ﬁow@r locM/\cQ'-
Z block o@emﬁm
— hif-yeversol \00\5 acCess sequence
— free over time
— sum fdower bound

T thne.cﬁv}ty Lowtr bownd




ng\am& C,ov\vle_d'mtéﬁ Qower bouwg 1
— [/%5% X DQMEAQ/"‘SIC?M%(QOOGJ
IANSQXTilAS T 05 conneo)ivi eries
V%mr@? Q(Qg;v\ ec%;ﬂﬂ probes/op. Y
even it comected cm@m«evd? e Paﬂ\s
even  amortized (b heve prove for woEh case
= Qink-cut A BEller—tpur {vees are opfimdl

Proof: ;
— consider RXW gn‘oq lr\ﬁ%\ ot o
perfect marching between J
columns © & @1 foreadn 1. |, L L.
ﬁm\?vy PWW\@F oition ™ MW T M
— L)«QOCJQ OP@( aJrTo ns: 1[}(7?3(771(1)))
— upddte (L) men
= OWW) edge dlletions & nsections
- verify-sum(i.m): , = = 7%
compose
¥ O(\IW) coms/\ecﬁ\/ﬁy queries
= Coimy: I uqachﬁLS + dn \/eﬁ@ Sums
require. (L ("I 4y ol probes
= 0 ~/Op-

&




B d < _ 000 000 [Q)
00 QCCess  Sequeince: > g% (1) > %?g_) ;f
G

—for | in bi’rvm\/%ag Sequence: 911 110
’VQV‘]@—SWV\(B-\ ZTFD = qwsww=(7é% :'
P (oot DS st chneck)
= uPCQO‘fQ(I\ Tl\)mv\&aw\
"o vondom  permafoction

— buld free ower time:

(D
/(go ?ﬁ%ﬁfﬁﬂ
6 ( 5 3

e I >time
— Lt R vightt subtvees of eadh vode witerdeave

—C,vaw for eNey node v i tree,
SO\y with Q JQQONQ/S n /\\(\5 5lﬂbw‘;

&u\r‘«vg \ﬂ‘j\/\‘r sustree of v (fime

muet do " LIR) od celll pobes
‘F@i&vg cells fost w\m\mvg MPVEZW

—sum Lower bound over all nodes:
~vead v of wete w only coudted of Qealrw)
= finearily of expechotin
> Q(n % ) Qow@\r bound +b+oQ
(eadh feaf 1n OW ) sustrees)

-




E\f oot 0\0 chm‘.
— Qoft subtvee has Y2 updotes with Y2 vand. perms,
—any QJ\CO&TV\ of fhese ?ewhmJﬁGV\s must use

SR Qg n) bits ﬁn%rmajrkm/l(quogom\/ %e@g{)
- if CQOW'\ '(OLTO$\ fMQ SVr\a,@Q)r evm?cﬁimg = coivadich.
— sefup: kinow the Easwt (eefire v's subfvee)

— g00l: encode (werified) sums W vight sulstvee
= cam \eoyer (ug&aleéb perms. T Jeft sublree
Uhoee ph s Geff

1L 3 3 qﬁ;g‘; rrdabﬁr

T o= W o0y o3 T © Mg
fowter CeFF = Kisown %ﬁq V\We* u@&ot\‘eco

¢ m\»ﬁ
(x)oww\g?f A 15 Sum(i)-a %1 ; ( Pf\AV’\S
— ot ’Ruig cells veod omiw \g. it sulitree
W = 3 ceflls Wil c&un‘vy subtree
—encode R (oddress & cofois of each cell)
= [Rn W) O(% n bits  [assume Po%, Space
= w=00 ]
‘cﬂeco&ﬂ% aQ;« £for sums in \ﬁ‘;‘rﬁ Subtvee:
-SimuQaJre 3Sum %uarres n \ngl«\‘f Sublme
— 1o veod celll waiten W gkt sublree : easy
in et subtiee: Raly)
v past Known

2 SRS



\/Q/VL —sum_instead of Sun’
- pe\rrr\\d'aﬁov\s T 9iven 1o \/@m‘@«s U (=> ho
Q/V\COer %\Q Tm%rmochan we woul . (B

— setup: — know (fixed) post
— dowt kunow updates in Jeff subfree
- don't kuow gurexies in n}(nts ublree
~buf know fhaf queries elum Yes

— decoding idea!

—simulste ol Posfpiloﬁe ?wpufpem\u‘fah“oms
'l%r QGOL\ KUy W \n}(ir subﬁ/e@
~know ong vedums VES. o sffers wo

- *‘rouloQB‘ neorrect Ckueg swnufaﬁw
reads cells R7#R
—if veod e R'~R, 1t must™ be iv\cowecf
—but cant 4ol whelber velR or past~(Ral)
zzcamlwl miééfc@ fo e%t&/;coc@g R ar W
— ideo encode sepavaldr”
o Rel) A WRR S
— When erc.OcQ‘wg,\ to vead ¢
writfen I okt subtvee: eas
in RoW: encoded explicit
n St must be n past = known
not T St vmust not be in R = tncorvecty ABORT
= only one simullotion Burns YES: vest N orAsoRT
= vecover deswed perynilation

> lencedlingl = QAW I;q ")




Separstocs:
"’2;?\[% univevse KM X( VlL(Wle@T m
— Sepavafoyr ‘qu‘\ng A for sireem seots if
VABEU with AL Bl 2 m A& AnB=¢:
3CeH such fhat AcC L BEUSC

— CXouwp' am?fb\r fomly %
— proof’ sketely: i
— perfect hash ﬁmiQ(y Y with g s P2 b
[Hagerup & Tholey — STACS 2001 ]
gives mapping from AL B fo Olm-size toble
— store A-or-B bit 1n cach ‘h\loﬁaevd'lfy

— 20 gy ety
@%p(w\\ . 5&m+0‘}9@o‘uﬁ;0("ﬂ+ﬁﬁ&%)

Ev\co&mg: Rol) +  separafor of RWAWNR
= size’ [ROW] Oy w) + ORI+ (W] +HD n)
= QU0 o)
> Rl = LX) = clain
o \(R\);lé»)):ﬂ(flﬂ lgv) = QW0 for op,



Q]D&aﬁvw frode- ot (possible by same Mm@
by bt = D & =0l

— for tu :Q(‘Eab.\ rees m
(small ‘mods. fo Fink—cit Hrees)
— for {,= Q(Qg n (%%VDB)

. can match
[rhorwp—SToc 2000]




