
 

Theaxionsof protability
Given a random experiment with sample

Space S we say an event E E S

occuis of some elementof E B the outcome

ofthe experiment

Probability Ba way to measure the likelihood

of an event
One way to define

probability Bontems of relative

frequency Goren an event E let nle

be the numberof times
E occurs in when

the experiment is
run in tomes Then we may

define the profalility of
E as

PCE figs nf
However we have no reason to believe that

this will necessarily converge and so we take

a more axiomatic approach
to probability

FirstExample itoutcomes
Grew a sample space with n outcomes each



of which is equally likely each outcome B

assigned a probability of Yn
E A fair corn s H T Pat B Yz

P 9TH 112

F A fair die Plus 46 etc

A xiomsofprolalo.lig
Gren a sample space

S we define

probability to be a function from the

set of feints
to the interval Lo I P

satisfies the following axioms

1 PLS 1
2 O E PLE E I fer ay E E S

3 For any sequence
Er Ez of

mutually exclusive
events ie Eire 0

if it Hey

PUI Ei FIRED



As a particular consequence of axiom 3

if S is a discrete sample space
then foray EES PCE PKx3

For example for a die

PfeuenroB P 4 PdtDt 63

Ya t 46 t 46 36 Yz

Prof PIE 7 1 MEI

pf En E 0 and E U EES

so by axiom 2 and 3

I P s _PCE u E P E t PCE

so p E'e I PCE D

In particular PC I 170
PCs 1 0

In general for events F EF we have

PLE EPLF Thin B because

F can be written as

F Eu Free
and Smee Entre LEAF nE ENE 0



we have that

PLF ME t PfFn E PCE

PO

For non mutually exclusive events we

need to subtract the profanity of double
countedevents

PCE u F PCE t RFI MEN F

Forexampt Rolling a die

P 1,2 3,43
4
6

2
3

P 3,4 5,63
46 43

I P 1,2 3,4 S 6
1 2,34,1 tPks45,65

PE343
23 t 23 46

41g Yg 33 I

MTgenerali
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PlAnd ta pCAa Bnc
T note



Ex In a game of 5rad stud
the probability of Getting a royal flush
J Q K A is I 0.000002

ConditionalProbability
Suppose you have

a deck of 52 cards

The probability that you
draw an ace from

a shuffled deck is
4
52 Suppose one

random card B missing you don't know which say

your friend draws
a random card before you

J

what is the probability of drawing an

ace now Now things are somewhat more

complicated if the missing
card was an ace

then the probability is 31st but if it

wasn't an ace then the probability is 4 51

51 since one card is already missing

That is the probability depends B conditional

on the outcome of the first draw

Given events A and B we write



PCBI A

to mean the probability of B given an occurrence

of A i.e PCB1A is the answer to the question

what is the probability of B
if we already

know that A has occurred

To Be Continued


