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Review

• Sample spaces having equally likely outcomes .

PCE) = ¥s .

Exer 1
.

A deck of 52 cards in dealt out
.

What is the

probability that the first ace occurs in the 14th

Card .

Solution : Let E denote the event that the first ace
occurs in the 14th card . Let s denote the

sample space .

Then # S = 52 !

# E = 48×47 × . - - ✗ 36 ✗ 4 ✗ (38 ! )
Hence

pc⇒=¥÷s=¥¥¥?:;4- .



Chap 3 .

Conditional probability and independence.

§ 3.1 Conditional probability .

Example :L ; Let us roll two dices
. Suppose the first

die is a 3
.

Given this information ,
what is the prob .

that the sum of 2 dices equals 8
?

Sol : F - the event that the first die is 3

E - the event that the sum of 2 dices
equals 8

.

f- = { ( 3. 1) , ( 3 , 2) . (3,31 , ( 3,4) , (3,51, (3,61}
E- = { si , j ) E { 1,2, 3,4, 5,65 : itj = 8 }

.

E- A f- = { 13,51}
.

The prob. of each outcome in F is 6% so is the outcome

{ ( 3,51 } .

Hence the ( conditional ) prob of E given F is %
.



Def . (conditional prob . )
.

Let E
, F be two events for a random experiment .

Suppose p(F) > 0 .
Then the conditional prob - of E

given F is

PCE / F) = PfÉ .

Remark : If PC F) =o
,

then PCE / F) is not well-defined :
But in practice , you may assign
any value from [0,11

'

to PIE / F)
.



Prop . ( multiplicative rule)

• PIE ,
E-2) = PIE , ) P( Ez / Ei )

• PIE , Ez . . - En)

= PIE ,).p( Ez /E) ' PCE} / Eita) " "
• p( En / EiEi - En -1)

Pf . Since p(EYE , ) =
PCE , )

,
so

PCE, Er) = PCE ) - PCEZIEI)
.

To see the second identity ,
P( E , EE}RHs=P(Ei) -

EEE)
. _

. . . .

±É1
PLED p(EiEt p(Ei' -Ent

= PCE, - ' ' En )
.

☒



§ 3.2 Bayes
' formula .

Let E
, F be two events

.

E= (EAF ) u ( ENF ')
( black)

.

( red )

Hence
p( E) = PLEA F) + PCENF ')

But PCENF) =p (F) - PCE / F )
,

PCENFC) = PCF 'D • PCE / Fc )
.

We obtain

s

( Total probability formula / .



P (E) = p (F) • PIE /F) + PCFY . PCE / Fc)
.

( Total probability formula / .

Hence to determine the prob . of E,
we may first conduct the "conditioninf"
Upson whether or not the eventfhas
occurred

.

Next we give a genenization of this formula .

Let Fi , Fa,
i -

i Fn be a sequence of events

such that they are mutually exclusive,
n

and U Fr = S ( we say Fi
,

"

; Fn
A-I are exhaustive)



Then we have

p(E) =
É PC Fr ) • PCE / Fk )

.5- I

n

Pf : Notice that E =
,
(EnFk)

( with disjoint union)

Hence
n

PCE)= ¥ ,

PCENFK )

= É PCFK ) PCE / Fk )
.k=l

prop . ( Bayes
'

formula)
.

Assume Fi
,

"

; Fn are mutually exclusive
and exhaustive

.

Then for any /≤ i≤ n
,

P( Fi / E) = n-PCFi.PE/Fi1-
¥ ,
P( FA PCE / Fr )



Pf : ¥ , PLFKIPCE / Fr) = PCE )

PCF-D.ME/Fi)=PCEFi )
☒


