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More lower
bounds



Next topics :

↓



Gops In problem
:

Sorting : Tn)
= /login!

for n = 2
,
T(n) =29

But : merge sort uses 30
↑

comparisons

Can we get better
lower bound?



Anewproblem:KetesR
unimo

da) # :
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· J a unique
maximum X

· no two successive
values

are equal
In other words :

f(0) f(x) flui)

Goal :



Suppose we know f(x) +fly) :
3 possibilities :

#yyX

-I

X

Y



Turn this into decision tree :

Pinning interval [ij]
:

an
interval containing X

*

Initially : [0, n -1] your
decision

tree should shrink it.

Ideas for an algorithm?



Make this precise :
T(n) = 2Togan)

① Query powers
of 2 :

Stop when f(2") < f(2*
+

)

=

How many queries
?



interned
② Now, have a pinning

[2ky
,
2k]
search :

Do binary
middle
,
shink interval

Query
by

So# queries :



Lower bound : TCn) = Flogan
How many

leaves in decision free?



How to get exect answer?
Aside : "Little Birdie Principle"

Here :



To et a lighter bound :9
invet the problem

Let N(t) = size of largest
pinning range

where we can

find * m It probes
Small t: interval Size :

t=1

t=2



Our previous bounds :
T(n) = 2 Tlogan)
=> N(t) =

T(n) Tlogant
=> N(t) =



Theorem : N(t) = FurI

where Finikth Fibonacci number.

Proof : Induction on :

Base cases :

It :



Algorithm (7) :
Let n = N(t

-1) + N(t -2) +1 ,
r

show can
find with t steps :

Probe at 2 spots
:

-
M



Lower band :

Suppose you probe
at it j

If i = N(t-2) <j = N(t
-1)

If i < N(t-2) :

adversary says
"fli) <f(j)"

#I



If i > N(t-2) :

#11
↑
i

say"fli)(f(j)"
and also shares "y*

"

↳ can only help !

Then


