A proof that Accel erated Fi xHeap run on an al nost -
heap of n nodes wi |l performno nore than

Lllgn]+1lglgn]+1
conpari sons.

Let Caccrixteap (N) be the nunber of conparisonthat the Accel er at edFi xHeap
(call it AFH) perfornsinthe worst case whilefixingan al nost - heap H on n nodes

AFH wi | | denotethe root R of H, if necessary

down al ongthe path P of the I arger child The lengthof Pisnonorethan|lgn],

so AFH wi | | per for mno nor et han

Llgn]

compari sons(one conp per | evel) justto find P whil e denotingR.

Thi s upper bound remai nsan upper bound even i f R has been acci dent al | ydenot edt oo f ar
(say, tothelevel L, withL conparisonssinceone conparisonis perfornedfor each | evel)
and nust be pronotedup one or nore |l evel s I n such a case,

R wi || be pronmotedno furtherthen one | evel bel owt he | evel at which R was
conpar edprevi ousl yt 0 a node i n P. The di stance (up) of such pronotion

nmeasur edi n t he nunber of | evel spassed is not | argerthanthe di stance (down)

Llgn]-L fromLtothe last |evel of H. (Excercise Proveit!)

Si nce onl y one conpari sonper | evel i s perfornmedwhile pronotingR,

t he tot al nunber of conpari sonsfor all denoti onsand subsequent

pronoti onsmust be not largerthanL + [Ign]-L=1gn].

Now conest he Bi nary Sear ch part.

Thereare LIg n] +1 nodesal ongP, one of wichistheroot R of H. So,
thereare LI g n] remai ni ngnodes al ong P. Al | these remai ni ngnodes ar e or der eddecr easi ngl y AFH
needsto findthe | evel of H at whichtoinsert RintoP usingthe Bi nary Search

The wor st -
case nunber of conpari sonsperfornmedby Bi nary Searchon morderedel enentsis [ g m] + 1.

Sincetherearem = |l g n] nodes (al | nodesof P except for the root R),
t he wor st - case nunber of conpari song hat Bi nary Searchwi | | performon thosenodesis |[Igm]+1=

LlgLlgnl]+1.
Therefore the nunber of conpari sonsCacrixreap (N) perforned
by AFHW || be not greaterthan [lgn]+|lgLlgn]]+1, thatis,

Caccrixteap (N) s Llgnl+Llgllgn]]+1.
Let' ssinmplifyllg Llgn]].
Llgllgnjl=max{i :i < 1g|lg nJ}:maLx{i:Zi < 2'9’“9”J}=ma¢x{i:2i <llg nj}.

Now, let' s showthat for any integeri,
2l <|lgn] &2 <lgn.

O course if 2" <[lgnjthen2’ <lgn, sinplybecausellgn] =< Ign.
Let' s assume2’ <lgn.

Sincei isaninteger, 2' is aninteger,
too. Because|lg n] isthe |largestinteger mthat satisfiesm < |Ig n,
we nust have 2 <m In other words 2 <m=[lgn]J. Hence, 2" <[lgn].

Thisway we proved 2' <|lgn] <2 <lgn.
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Therefore

rrax{i:zi <llg nJ}:max{i : 2 <lg n}:max{i c1g2 =<lglg n}:
=max {i : i <lglgn} =[lgllgn]].

Thus

Llg Ltgn)l=1lglgn].

Hence,

Caccrixteap (M) sLlgn]l+lglgn]+1.

Thi s conpl et est he proof.



