L@c’fh\@ 1 L/ Wednesday,

Pfeﬂac@ggr QX_ALW Wé (stotic, ceQQ'Pro(oe mode)
°AJ'{?X4 — Conbinglorico 1983 o 5113»'5,
— first w(1) bound), Gregted
- Vl/d dn st S)—(\S@ W [accﬂe«ja,o Q(g w) cfmg
* Milfersen — STOC 199 |
— befter wderstanding of ‘Same’ proct
—connection o communication complexify
- Vw 3!/\ st. Q(@; ) (ogam’sﬁgﬁgz more gemera@
“Yn Jw st QEIG )
° M;(Hm% Nisaum, Sd(ra,wijfﬂerscv\ -510c 1995 & Jcss 1999
— CQQOM PTOG-(S O{ same bdl»(Vl&S ) "thh
— vowd elmingtion idea & Lomma cra
* Beame & Fich-STC 1492 3css 200k bmaniscript 1999 (1):
—Yw dn st Q(BgD) g messy
—Yn Jw st 2 \/% )

Jo w ~
— gtatic DS with O(mn«% j@«% §> ICi5]
= best pr(el’ bounds in n & w
e Xios — PhD Hhesis 1992 @ Stariferd
- Same fdwﬂr bounds! (st mes%>

= Beame & Fich  was wﬂepemca@df J@‘scoveg
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e Sen — CCC Q003 & arXivics. CC/0309033 with \/eml@‘esk

- cﬁeam Proolcs o\p Same Eo(mo(zs TRy
— Uses rouwQ eﬁzmmﬁ@ Xé new f@wm\a
* Bitrascu & Thorup 2005 & 2066 - [T

— Ccm\pﬁefe n s W s, Space Trade-off

COQO(‘ e& PV&Qe_ce_sﬁt Pme%
~each eloment hos o cofor of ved or bie
- PVedlece%or/Sacc Fuery jusT needs fo refum color
— Cosier Pm}o@m = s Bngev Dover bound

—wseful r veductions Lafer

Ccmmumcaﬁom compﬁpx@ \liewPowEf "
Aﬂ.‘ce S C dczoa,o :
K m39s <a bifs p/ {’6(,\;,)

wms95. < b bits

— Aﬂrce knows ‘mpu"" K

Squey algorifun > query
~ Bob khows nput y

L>DS/memory, G contents, of Dmemary
— a = #oddress bifs =la(spoce) =0 ) if spoce=AO
— b= word size W Typicad assumption
— ¥ messages = - #celll probes
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Predecessor fower boud: C2.(omrf gy ., foy, i)

Beame —Fich—Xioo purew ‘-
— assume. a= 0% n)
— (@& flargest (sfmges‘f) when w&u safisty’

@&W = p N

0. sz — _Qﬁ_ﬂ <©>
bhe b

(e 2w = [ (/\*fg@n

(e. w = \,%m é% m/

> b = G
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Round_efmination Warmup'

£ vaciation on prablem
— Alice has k inpufs 2. - <X
—Bob has Q wmpufs y. (€$L.n kS
X(OQ%&% kinows Ky Kgu oo oa Xy
~ oooll: compute (x4

va‘fu] o ﬁrs‘(’ messgge SeM"l‘ Jadv AQZce, iS %useﬁess
i o bifs << k npufs
”W\Qike% for Alice o 5&«5 a@%tvg usefl oboif X
= can Stort communication prafocof @second msp.
e. ellminde frgt messgge
— repea‘l' in Bob > Alice (ﬁﬂ(‘ec?h?m ﬁefimmﬂe \{M
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EQW\(Q eQimmd\‘ovx Qemma'.
if fhere is a protocol for {79
where  Alhce speaks first
usw\; m me%oyes X( e pmbab}ﬁl} S
then fhere s o profocal for
where Bob speaks st
using m~1 messages & eror pm&ab)ﬂig §+O(J°Z')

Intuition:  (nst o Pﬂ)o‘F)
—if { were chosen umn%erg ol rondom,
Hen e)(pecj' 0/ bife o be ‘gbout” X

~ Bob con guess Fhese bits ravxcﬁom@,

— Pricorrect gaess% = 1/;7"/"

= exmr increase = 1 - 1/;la/’< (um(;h !90qu>
~ a/k (1-Yex x x)
<\Jok — safer & “wore correct”

— veal proowﬁ uses information ﬂleog (see below)
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BProsf of prticgecessor Jower bownd:
—let € =# cell probes (counds) for predecessor
—goal: t round eliminations
= (emuni ng p\mfccoQ hos & Messiees
= answex mus'f é@— guessecQ —assum}g Vl{>/a
= Prisucess s £ Y

— 9@1 cotradiction whew £ small (error< %4)

@ eﬁim‘maﬁvy message {}mv\ /%‘ce +o Bob:
— Allice’s” wnpdt x hos W' bifs Grifiall}, w)
~ braak wh k=0@t°) equal-size chunks X%,
= e1or increase from elmnation= Q%42 ) =0(14)
—tell Abrce ABob that ol n' elements
fesT difer in i chunk Q
— bul om% Bob knows Ty
— Bob alss knows O / ' \

7<1\X ““"‘X‘L' O{' ue/ £

(wmrian (areéx of %aﬂr@mw‘s}
bgoan 06“”((7 A, n DS y for ifh c,l't\m‘(
= olimination . veduces w’ - Ol at?)

Anro6Y: van Eimde Boas  binary searches
Oon QWer ’(b WCMJ Q«M;esf Prefm mmtc[/\.\

recQuCE/;i W as You 50
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@ e,Q«’MMdhry message. ﬁ'm Bolo o AQicef

— Bobs mpul is n’ ilegers of W' bifs each

— divide Inf%ers infs k=00t e%uaﬁ chunks
= e Tor herease Ogain O( 1/@

— +oll Alice & Bob Hha tth chunk =
sfats wifh prefix “c" in binary

" gggQi Seavch for query
w it chunk x;

ccsv\‘rmmvy queny 4

— Ol Q&CQ, nows ¢ 15T chunk k“'*\ckuhk
= ch mi monticm m&uces n" = Oln ’/bta}
neglgible o w = W — @(bfa)

z 5% w
ol mosl X3 veduction o w2 c-ﬁ; 5=c-9 (:’t:' 7

Anaiogy: ﬂsicm frees byonch L
Po%mm‘.aQ fachor in wnj ru@ivy ml

A\

— mW\& 6&IM]VIQ‘H0)4 reaouce,s w/-—> @(w%—ta)

n' > O/t
— {tvowd ervor £ 33 of sel constonts \@H
— 5+°P when o' hits %w b or whew n his &
=€ = (min iﬁoﬁ&}'ﬁw" ,@ogévti ng)

O(a®) ol
because t=0(% N &(ZZ% n ’ be,caus>e t=00s w> & b=w

= Q(minileg, wa Lo n 3). T
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Im%rmdf iovx-—‘H\eog/ [oo@s
— Hx) = extropy of x
= 4 bifs 1 represet X os sample fvom distrib.
= Z Pix=2%} - % o
— H(Xlﬁ =evx‘|‘rz>pg of gwven g
=#bifs 1o represent x it you know Y
= EZOZH(X’&@}] —Propc»cj‘e zv\"l‘b ?r(S
" I(x : 51) = shared wformalion betweer x L g
= HE)+Hly) - HGay) |
— I(';(‘.y ‘2\ = EZOEI(x:y[ 2=2, )} —prop- inh H's
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rProo{ skefcl\ 6( mamﬂvgﬁmimmh ,@eang_i

—call Alice's st message m =m(xg - Xie)
— 0= /m, 2 H[wb = éil(x-b‘«vvx ‘—xiq---.\xi-b

Ucl«axn vule G information Linfo. Hf\eova]
—if ¢ is digtributed M?ﬁm,@ﬂ
'H'\QV\ E@ [I (Xi’.yv\ l7\71 ----- XL—D} = Gvernge ‘(erm i sSum
£ H(W\yk < QA<
”IMM« Bob knows Apn-aXi-qg & receives m
= feavns Tx,:m) aboodt x;
—bwld protocal B =) os follows:
— fix Xga-aXi—q L mn&mg in advance
T how quedly X comes anm;
— sel % =%
~ Yun £ pm‘fbcog . sToﬁ"Hy of second mess09.2,
ASSuming fet message Vn=M(X1q~--q?<¢-1«5<\f«--.1>'<}’<>
for K ae Xy chosen u,m}‘l%rm% Eg Bob
(wL\Q doesu't know ?(()
— 9uess I(X;:m) Correcjg with probab;ﬁ‘f;«x“/k
— Q_@@ with Proba‘oiﬂr(y Jok’,
AXiegan X Such thal™ (XX Ko )
= (K amea X
distribufed voushly Hhe some
(= eor prabobillity S preserved)
—> Average Encoding Theoreus
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