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This is example 5 m from the textbook

Ideai Suppose that N people throw their hats

into onto the centre of the room The hats

are thoroughly mixed
and each person picks

up a hat what is the probability that

no one gets their own hat
Event A

Let s consider some cases

N I one person one hat He gets
PLA O

his own hat

two people two
hats The hats

can either switch or go to their respective

owners so PCA 42

So the probability seems to be increasing

Four we compute PCAC

A at least one person gets their
our hat

Let F i be the event



Ei r the ith person gets their own hat

Therefore Ac Ei LadPLA 1 PCA'Tf

By the inclusion exclusion principle

PCI Ei ENE D EECF ii Eir
PLEdt tPCEnN t tfDNttpfE E

Note that for each r the sum

ME E

has IN many terms

Let i ir be gnarlchosen

P Ei Eir is the themipm irmEEke

all get their own hats That means there

are n r other people to receive hats

and so these hats can be permuted in CW r

many ways Since
there are N hats total

there are N many ways to permit
the hats

hence



PCE Fir CN
N

Thus
IE lEi Eir Nr lhNN

rnTcn cn

so PCAD Effort
T

so PCA _I C it t
it E.ae IiIiIIneU

Ee
so

aspffffet



Probabilityasacontinuous
setffatron

Recall that if S is a font sample

spade then for E E 88

PCE PGx3
and so of F EE and P F P CE

then F E

This sort of reasoningquickly
breaks down

especially in the uncountable
case

Imagine the
experiment where you randomly

select a real number from
o I

What is the probability P
x c Lo t since

o Yz is half of the sample space
our

intuition tells us that Phx c Lo KD
should be

1 2 But what
about PCxe Co KD

The set o K B a proper
subsetof fo Yz

So the probability Shoald
be less but it isnt

Question what is P x o



Def we say that a sequence of events

En i n 03 B increasing of

Eo EEE E EE n E
strictly increasing
if Ei E Ei it i

and decreasing of
F o
Z E Z Z En Z

Ift is an increasing sequence
we define

trigEn
En

I EE is decreasing
we say

tinyEn fEn
Proposition If E I B increasing or

n

decreasing then

Pfini En finRED

PI we will prove it
on the case of

M creasing



For each n let

f

So UnFg En Irm creasingE O

and hence
i
E YI Ei

But the Fiore mutullfexclushe
so by the axioms

PCEEi P EE
PCF by the last axial

E EnoPfeil

fig P f it

figP En FA

Now consider the following increasing sequence



Ei Yi I E Lo I i 42

In the game of choosing
a random info 11

P x c Ei is 1 Yi

so nlgigpfxcEY ulg.rs I In I

But Effy's En E En Co I

So PCE I 1 0

and EE xe o B x Co it

i e E o 3

Hence P x o 0

What about for any real
re o I

what is PCx r


