
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Monday, 9/18
Conditional probability (Chapter 81 .

GOAL : to understand "the prob of A⑥

IgivenB"When I(A , meegena prob

Part b . A formula for P(AIB)
.

Supposewehaveasample space
o it

We know that
P(A) = n(A) · /Xo)

n(s)

To get P(AIB) from this , we have to
:

Cal Replace n(S) by n(B) , since assuming
B happened means only looking at outcomes
in B. (That is, B becomes our new sample
space .

I

(b) Replace n(Al by n(AB) since , if we're
assuming

B happened , then whenever A
happens, both A and B do .

SO : (Xo) gives

P(AB) = n (AB) . (g) .
n(B)

se 1 :Examy
wo fair dice are rolled . Define events
A and B :



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

②
A : both dice lands on 6 .
B : at least one die lands on 6 .

find P(A/B).
Solution
If we write the outcomes as 11, 12 , 13, ..., 66,

then they are all equally likely.
Note that
B = 561

,
62

,
63
,
64
,
65
,
66
,
56
,
46
,
36
,
26
,
163

and

AB= 3663 .
Soby(X,)

P(AIB) = n(AB) = 1 50
. 0909

n(B)π
= 9.097

-

Note : experimentally, AB happened about
12 . 570 of the time B has ,

notspened
9 .097 . Why was our experimental
proportion so high ?

Possible answer : bias . If we were
to stop as soon as wegot our Sih

ager
or

6th T
,
or... 66 then we favored that

,
Or

S

outcome.

Let's
go
back to (*g) . We'd like a formula

only involving probabilities, not sizes of
sets

.
To do this

, multiply top and bottom
of the right side of (x) by n(S) :



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
p(A(B) = n (AB) n(S) = P(AB) ·

n(B)/n(s) P(B)

This formula :

P(A(B) = P(AB) (*a)
P(B)

is the formula for the conditional probo
P(A(B)·
we define PAIB) this way even when
outcomes aren't equally likely .

Example 2 .
A far can, and an unfair coin , with Plheads)
- Y

, are tossed. Given that at least one
con lands heads

,
what is Plat least one cain

lands tails) ?

Solution
. Our events are

A : at least one coin lands tails
B : at least one coin lands heads .

By (*a) , P(AIB)
= P(AB)/P(B).

Now

P(AB) = P(fair comlands heads and unfair lands tails)
+P(fair can lands fails and unfair lands heads
12043 + 4204 = 46 + 4= 36 : 2,

while

P(B) = P(fair is heads , unfair lands tals)
-Plfair is fails, unfair is heads)



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

③
+Plboth are heads)

= + 5 + 5 5 = 6
= 43
.

So

P(A(B) = P(AB) = Y = 5 -= = 41 = 75%.
P(B) 2/3

Question : what would P(AIB) be if both
coins are fair ??


