
 

S 331 Fall2024 Today FindPivot

lecture 19 1114 Linearity of
expectation

Union bound

Contention

resolution

FinopivotPartfisection
So far deterministic algos only

This cat explore power of randomness

One extra power

Ster I t
on two arbitrary bias

Flipcorn

is also ok



Reminder both Quicksort and Selection

use FindPivot L

Input L is a real numbers

output eel s t rank e eft t

nerve
Why Recuse on two halves

both sides In entries

Our solution in Part 11

FindPivot 7 Selection 7 Medianof
Medians 7

Very Complicated



How an Oath help

Idea let e random element of L

Say e is mioding it rank X EG H

Pr e is mooting Htt I
7

We can check in Oln the compute rank X

Finopivothitate
I e uniform random ele of L
while e is not mooths

e witorm random ele of L 34

Return e



G runtime OG EC
IIexpectation avenge

What is distribution of X

Pr X i t I E
i

G X I Pr x D i

t t t t 3 46 t

t t t t t t t t

t t t t t t t z t

t t t t t
t dy t



I t t t t t t t 2

GCranthe Ola so simple

Good tail behavior Wip 799.9 X E 10

Recurring theme randomized alsos are

Simple intuitive

Sometimes muchfaster than deterministic

tricky to analyze we care about

1 expected behavior 2 high prob behavior

key issue note
IFX inoerevent of Y

ster 2 Ok
if X Y same as X ster 3 hishly

review Pot 1 See 6
dependent on 112



G XY GG ELD
e.g algoster I e s algoster 2

There are no caveats Thi is always true

Extends fine to sandof 22 r.us reuse

Intuition

H T
G X D

k till 1 ty Otl

ftp.j til to ok 4
group like terms together



Exampted Permutation fixed points

for students

Everyone in class gives backpack to doorman

Doorman remembers you but shift changes

New doorman returns random permutation

at X

g
correct assignments

A What is GLX

C 8 X X Kat X
A

0 if Student I wrong

I it student I right



Observation G Xi th

We're immediately done by lin ex

X Eg E XD n.tn 10

Xi and X notindered but
that's ok

IIndiators4tent

let be event random either out ornot

We dethe

1 E
I oars

0 E doesn't occur

indicator

randomusable ex Xi 1 SF pack



We have

GARD L Pr e O C Prey
Pr E also always tr e

Exampled Coupon collector

Evey week you get uniformly random coupon

If you collect all n you win
aprize

How many weeks in E

let X X Xz t t Xn

Xi weeks after i 17thcapon
total

WEI before ith coupon received



Aside Geometric r v s

let Z tosses of con before firstH

H wp p t

Twp I p

es Xi above has p Hin Ets
Pr Z i i p

it
p

Z I
i i p p

It tp l pl't pt

G Xi Eg tie as



At this point in ex gives

E X Z ECK

Ets
ien

In I t th
n Htt t

Oculus al

Harmonic number

Htt th E left at Elzy
got t LETit



Union Bond Part Vl Section2.1

T.stuetultooddatr.us

let Ei Ex beany events

Pr Ya Ei e 2 Pr Ei
ie k

event happensTanyerathippers

Proof 1 picture

tone
I dream
area K
area R







needto access shared cats server

nocommuniation each the step

make an attempt

or make no attempt

of
OF

E
If you are unique attempt you get served

In steps necessary Achievable

Nearly with randomness O Nasa steps



Idea randomly attempt nip I for T steps

E ith process never uniquely served

In one ster

Pr i served t EET z In tn

Here Pr Ei s t tan

If F 46 log n

Pr Uefi s a ftp
4cniusd

someprocess I n
s
E netnot done

Very low


