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Recall from Lecture 7 that
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This is called Bayes Theorem

Ex A pile of playing cards consists of
4 aces
2 Kings
2 queens

A second pile consists of1 Ace 3 Queens
4 kings



you choose a card from the first pile and

shuffle it into the second pile
you then draw a card from the second

pile
Q If the card drawn from the second

pile is an ace what is the probability that

the first card was an ace as well

Let A ace was drawn

K King was drawn

Q Ofulla
i

Lt Az Ka Qz be the snot that a
Q

was drawn from the
2ndpile

So we want P AIA MAAL
P Aa

By Bayes theorem
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we can draw a diagram
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E Suppose 10 of students attend football

games
and 15 of firstyear students

offered

footballgames Choose a student at random

Let A the student attends footballgames
FY the student Ba first year If 3

Are A and F Y Independent

SOI we have P A Yo P AI FY

We don't know PCFY but we know

that PLEY 40 Since PLAIFY PCA

and PLF y 40 they are not independent



Ex we roll a pair of dra
Each rod is independent of the last

Q What is the probability that we roll a 5

before we roll a 7

A Let E a 5 occurs before a 7

Let F the first roll is a S

G the first roll is a 7

H the first roll
B tender Shor

By the law of total prob
and the multiplied

rules
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Example The Monty Hall Problem

You are on a game show and the host

presents yan with three closed doors Behind

two doors are goats and behind the thud B

a car You choose a door Before the

door B opened the host opens one of the

remaining two doors to reveal a goat the
host knows and always chooses

the la goat door

You now have the option to open your door

or switch to the other closed door what do

you do

Suppose the doors are labelled 1,2 3

Without loss of generality suppose you have

chosen door I and that the host

opens door 3

Lef Ei the prize B behind
door i PCE i 113

Let Fi the host opens door E



P Fy E 12 since you have chosen door I

and the two remarry goat
door are chosen with equal pools

P led I the host can only pick door 3
since the do not want to reveal
the prize

PCF IED 0 since they do not want to reveal
the prize

Song we have door I the host opens door

32 to reveal a goat we can either

keep door
1 or switch to 2
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So you should swithch


