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FindPivot Part V11 Section 1

Faridetrministicalgosonly

This wt explore power of randomness

One extra power

Offload

Flipcorn
onHW arbitrary bias

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 can Off help

Idea let random element of L

Say e is middling if rank X

Pr e is miooling j

we can check in O n the compute rank X

pivot L tak2
e wiform random ele of LI

while e is not middling

e witom random ele of L

Return e



runtime O n loops

expectation avenge Ix
What is distribution of X

Pr X i E

E X I Pr x i i
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t 2

runtime O n so simple

Good tail behavior wip 799.9 10

Recurring theme randomized algos are

Simple intuitive

Somethes muchfalter than deterministic

tricky to analyze we care about

1 expected behavior 2 high prob behavior

key issue no ice
f

Step 1independent of Y
ster 2 Or

if X Y same as X stes 3 hishly

review Part 1 Sec 6
dependent on 112



Linearity of Expectation PartVII Section2.1

Tiyber.v.siRrE

X Y G X ELY
e.g algoster 1 e s algostep 2

There are no caveats This is always true

Extends fine to sumsof 22 r.us recuse

Intuition
X 4
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group like terms together



Examplem Permutation fixed points

yn students

Everyone in class gives backpack to doorman

Doorman remembers you but shift changes

New doorman returns random permutation

0
let X
correct assignments

0

What is X

O
I El it Xat X

0 if student 1 wrong

1 it student I right



Observation G X

We're immediately done by lin ex

X Ea Xi n.tn on

Xi and X notient butthat's ok

Indicatorseverty
Ibeevet random either ocs ornot
We define

1 E
1 ours

0 Σ doesn't occur

indicator

randomuable ex Xi 1 stitipack



We have

1 4 1 Pr c 0 1 pre

Pr E also always the

Exampled Coupon collector

Feyweekyou get uniformly random coupon

If you collect all n you win
aprize

How many weeks in

let X X Xz t Xn

Xi weeks after i 17ᵗʰ coupon
total

Effed before ith coupon received



Asided Geometric v.v s

Let Z tosses of coin before firstH

Happ
Twp t p

e g Xi above has p
M 1 new coupons

totalcopous

Pr Z i t p p

Z I
i ftp.tp

t p t pit I

Xi ha tien



At this point in ex gives
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n kt tt

0 ulos n

Harmonic number
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1BonPatVlSecton2.1
2ⁿᵈ most useful tool for dependent r.us

let E Ex beany events

Pr Y i Σ Pr Ei

Tanyelethappens event i happens

Proof 1 picture

tone

areak
area a
area R



Proof 2 lin ex

Recall Pr E 1 E

1 Yi 1 1 1 E

Take of both sides

ExampleT Birthday paradox

Hudents m days of year

Q if every student has uniformly

random birthday at what n do we

expect collisions shared boay

Real life app hashing Qa
birthday



For every pair of students ki j n

Eii Students is same bday

Pr sina.tt nireJ Pr YanEiis

IanPr Eis En

Small if m 2m

e g Jas 27 E x
students

Collision probability

Fairly precise n 3.15m 790

n 40.45m 210



ContainresolutionPatsection

n processes want to run jobs 1 mitof time

needto access shared central server

Nocommuniction each the step

make an attempt

or make no attempt

OF

If you are unique attempt you get served

In steps necessary Achievable

Nearly with randomness O nlos.cn steps



Loed randomly attempt wip.tn for T steps

E ith process never uniquely served

In one step

Pr i served 1 t In the

Here Pr E 1 4

H T 46h log n

Pr GE a 1 4
ants

someprocess
n 1

lost
not done

very low


