
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Wednesday , 9/11 - I

Probability : what it is

Definition : probability is the study of probabilitydels .

A probability model is :

Al A sample space S, together with

B) A way of assigning
a number PCE), called

the probability of E, to each event that&

is
, subset) of S .

1) Some axious (assumptions) :

Axiom 1 : 0 < P(E) < -
for any event

E.

Axiom 2 : P(S) =5.

Axiom 3 : Suppose Eg . EcEzi ... is a (perhapsinfinite) list of events, that are mutually
exclusive that is

,
no two can happen

together, meanung EiEj
= 0 for all

itj) . Then

↑ E
, r[zvEzv . . . = P(Eg) + P(EqH+P(Ez) +...

Example 1 :
For a certain unfair, G-sided die,

Pleven) = GPlodd) . If all odd#'s Cr2
7

equally likely, as are all powers of 2 including



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
1 = 2%

find Pldi3) for 15236.
solution
First

, we
find Pleven) and Plodd) : Since

even vodd = Call outcomes 3
,
we have

Pleven u odd) = 3

by Axiom 2, so by Axiom 3,
Pleveul + Plodd) =1.

So by assumption
a Plodd) + Plodd) = 3
3P(odd) = 1

Podd) = Y3
.

Now by Axiom 3,
P (odd 1 = P([(3) + p(E33) + PlE531 .

Theleftside andal termsouthe.
But all powers of 2 are equally likely, so
P((23) = P(5+ 3) = P(213) : 19 .

Finally by Axioms 2 and 3,
P([63) + P(not6) = 5.

But by Axiom 3,
P(no+ 6) =++= 9 .

So P((63) = 10 %9 = "19 ,

Note : we used the fact that, for any event
E
,
EvE = S

, so by Axiom 2 ,

PEEso by Axo,

In other words, we have :



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③

Proposition to 1 for
any
event [,

P(EY = 1 - P(E) .

Someother consequences of the axioms (proa

Proposition 4 .2
If ECF

, then PIE)-P(F) .

Proposition 4 .
3 For

any
(not necessary by

mutually exclusivel events E and F,

P(Euf) = P(t) + P(f) - P(EF)

Moregenerally :

Proposition + . % , for any events E, F,G,

P(EuF-G) = P(E) + P(f) + P(G)
- P(EF) = P(EG) - P(fG) + PIEFG) .

(Actually, thisgeneralizes ton events, but

never mind!


