
Random Algorithm II - Order Stats Problem Analysis

Recall: skitle game, search for kith rank in list

#Randomised select Analysis
rselect A k = let

p= uiformly randomly selected elem
(L,2) = <X€A: x<p>I|<x€A=×>p›

I kIll then select L k
elif K=ILl then pele rselect R (k-ILl - 1)

Lucky: pick pivot close to median and elimmate i

Malice: pick chore to i a mind diminate 1
Input size unknown...

at level d 0 1 2 3 .... n-2

at level d+1
7 poxible size decreases forgiven input sizen-2 n-1 n

Let Id be eV for input len at level a (Yo=n)
Id be RV for rank of pinot chosen at level d.
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fly.z) needs to return remanning mput size
possible fLy, z)

• y-1
0. 1. 4-2
0, 2.1-3

Worse case...

(fly,z)
# max (0, 2, y-z-1)

0, 7, y-z-1

0, 1, J-2
0, y-1

=7§PLYd=y] y
= ELYd]

so ELra] =n (3)d

Expected work ELW] = ELWo+ ... + Wn]

Expected span E[S]

= 20(n(2))

EL # of levels ] € OCIgn) w.hp.
» EIs] € O(Igen)

(same as skittler game )

#Quicksort

gort A = if IAl sI then A else let
p= uniformly selected pivot
L.R = partition in parallel

=
Z=0

:

=2>
z= y/2

так

y -2
y-1

€ O(n)



Andysis by counting the mumber of comparisons

Defue RVs Xij =° keys ranked ij
if

1 f
Indicator RU

never compared

are compared

if xeysz and y is pivot, x and & never get compared

WLOG i<j

E[Xi.j ] = PIXij = 1] =

ELW] = O(EL# of comparisons 1)
= OlE EIX:.jI)

≤ 2>

€ O(n log n)

E(s) analysis by pivot

Hi « harmonic number

chance for picking i, j in
ander fur choosing i j

(7,5.11. 0, 9. 12, 8. i a griding riot chosen ad each not
<11,9.12.8.147

from randomised select, we found the length of one
path is O(Ign) w.hop.

PI one path > kign Is nt. for all constant ki

=i + 1 - (2! )

tree

‹ 5,0>



WTS PI I path a kalgn I ants for all constauts ke

But there are In paths. By umon bound:
nk. for all k,.

SIt as long as we choose ko=ketl


	



