[,ec,j'u,r@ a Wednesday, Febru

Binary_searcl, frees  (BSTs)
— dgan focus occess(x)n keys 112,08

Models:
O worst case: OU n)

— LB Qccess &eepes‘f node ﬁcﬂgﬁ% ZQ; n

= UB*: ved-binck froes, AVL Hrees, ---
@ shchastic /ETatic: o, fi /i)

— dpamic prgrom for OPT: [Gibert&More 751
= guess which k%f r o pul” at oot (n dices)
= fwo sulopm\oﬂems? feft (<) & rrdo,(,\f ()
~n ceneral, subprables. = inferval of kegs
=20 vP) 5ubpro(o[ms
— costiprablem) = 1+ Prilets: costlef)

+ Pefrgité cosf (ri Lff)
>0(3) fime ety

—smorfer DY yuns n G(y\a) tfime  [Knith WW]
OPEN: ﬁ; time possible ¢
—Sttic OPT befwean H -1 H'!g&'l'l L H+3
where edhopy H = = ?c@ /pi

—

[Huffmon. trees adnietve H+6(L) Lol nt BS’T]
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@ Cﬁym\""@: Ome,-ﬁ‘y;er modlef
—finger starfs of BST wét for each access

—pay 1 for eoch Qffs righl, porewd move
K or mhfer J [wntfa Pomﬁw
—rmust touch x

BST occess aQ)orn%ms:

O Transpese _anolog: vofste x once toward vost
— foc wniform  vondom accesses.,

off) 8575 equ Mae@ in Lt ]

- QXPQCj‘ Q(Q l/\Qt 1 G(W) -

[ Ao & Munro—JAcm 92

@ Move To Rost:  wotate % wakil it's at vost

= 20 A= (3% - shchastic 0T
# O(1) - static OFT _
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@ Sony tees: vaxiatin o MIR ESQ%W&B{/“M 1‘185]
— Zr;,Zi Co&@' e

rofode X
ro 0 X

—k ﬁofwe <M¥ nodes on x path ocgd'w
oafﬁ%&« may V?ee& sm e xgmé ’
= 0 - static’ OFT .

{:@/\) = O(1)- cQ;mm;c, OpT ¢ 2 opﬁmﬂr%

CGV}/ ecTu
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Access oo’ just cowdl rofations .,
— 0G5! arloﬂ‘mg bggyﬁf w; ts each eoft (( %)
— cﬁ?ff: U\)(K) =sum of weg;(i{fs ot k?ﬁs

_ tn subiree vosted af x
— poestiod ¢ = 2.l W)

eg. W,=1V¢ bofanced = &' =0
patia 2 §=00bn
25/ )

“’amcﬂ"« 2ed cosT 01[ one S (2« ~ 2ag
<378 W | g
(soma” checking + concovity of Qﬁ)
(V‘O‘LQ c&foition Cﬁvgﬁ m\g W& A (:J(x‘s parenf»
—amorlized cost 6{ access (K> '{‘@,QQScaqnes:
£ 3 [ W) — g W) [+ L
_ :\/\)( {ree) final sztyﬂe volation
—mn @22 hwi maxB<nl W(hree)

—max B —min § €= [l Wk —y w,

bound o am. cosT To access(i)
— QSsuming  m :—ﬂ(Hz\TS $"k1r'/hp Cos?%,

ess(x) Caslz by (J(tree) — | (/Jo%/)
access(x si(()}? (Aj(ﬁee\-éw;({)
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Coms ences ot access Q%ma?
@ ﬁyariﬂamic: W;=1 Yo = W(tree) = n
=7‘O( 9 W(tree) — w7(> = O(% VD
Sfaﬂ‘up cost = O n L V\B
@ static opﬁmQQd}/: W, = P, = Witree) =1

= O(i— Px) = O§ 1/Fx\)
A AG
@ static ﬁ_n;eri theorom: fix “finger” ot a mo&g £
_ 2 -
W= g Wtree) < 2 L =12

> 0(1+{ [1+6-1F) = OB [a+i-#1])

T T ( ﬁ > d\f;me o 7[:79(’%
Slayrluyp cos| = OlnXy n
@\@rk[hgi& Hheorom: O%H&e, ﬂ(Kz»
where GG&) =# distct ys accessed Since
fast access fo x befire Fime i (inclidyy)
00, J N
—u at fime ¢ = L6 > W) Z %= 77

= O(“éj jcc(xba> =01+ f(("i)) fr acess
._, VlQXT t(.pi (7(1) =1 = WX;/ 1

& S ‘&54.1 (yy =1+ f;(g) = wg\ 50}1«%
N0 Wy increases exceio‘f Wx;

= no hﬁ@ wncreases, even W(x)=W(lhee) Gred)
>0 does ndl mcrease from rewefglm‘ig

— startup cost = Oln s )
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More lomm&g-‘
@ Smwmb\; thesrem: (o k.a. ge«yw‘:‘oﬁ 0ccess %eovomb

QCccess SQ%MGMC@, 1\2'\ an CoSTs O(V‘)
Hom ony niliad free ffavjan — Conbingrica (%5]
@ c@namc %’wger fhescem:  [Colle —Srcamp 2000]

access(x;) costs O(Q;[&-Fl X =Xg|]) amorfized
[a.ssumw mz2 n

OPEN':
_gcbfm_(l C@L\] ec-hire'- f(ar/'am - Cm[mdbnca ‘qgﬂ
tuwo fwgers £ <ty ench access eithsn ++£; or =~
= ((m+n) Hofdd cost
— O(ren) o¢(m +h)> [Sundar —Combinatorica \0(9073

—‘T‘W%Q_Q canjeciure: [Sﬂeafbr&"af/‘am —JACM | ?85]
access offs. Preom?er ‘ﬁravwfiaﬂ of 1[(:X€J BST
costs OQln)y from any hifiad tree

@ mov\cﬂtonﬁdg C@\JQCher? | Tocono —perswaQ CMM}
removing on occess D fhe Sequence
never “ncrenses e ol cost

unified coniecture:  [Tocomo —5A Q06! ]
Rcss (%) gss‘rs Oty min [t &) + [x- l+&]) am.

‘ Iy AL »%

temporal  spatio WS
“od i chse o something reced” ]:h

—achievable by pamler-machine DS gy o0
[Tacono—So0A 3001: Bidoits (e s Demare, Tacamo—~Alborthnicg
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Boun& (mpflicaﬁms-' [ Tacono —SWAT 2060 & Soph 300 (]

- fe(ﬂ ﬁk&mr‘dg Seﬂﬁ(a\ofﬁc opﬁmaﬂﬁk
I Nt
wayvxarmrc \[ﬁ/}}er///

stafe figed
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