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Review
.

• Conditional probability

PCEIF ) = PCEFYP , if PCF) > o .

I

( conditional prob . of E given F)

•

PCE , Ese . . . En) =p( Ei ) . PEELE , ) .p(E3/E , Ed . . .
.

PLENIE , " - En- i)
( Multiplicative rule) .

• Suppose Fi, Fs, " ; Fn are mutually exclusive ,
and exhaustive ( i.e . Fi - S )

.

Then

• PCE ) = If, PC Fil - P ( El Fi ) .

¢ law of total probability)
• PC File) = PC Fi) PCEIFI)
-.

It , PCFK) PCEIKK )
( Bayes

' formula ) .



Remark : suppose f- es is an event in a sample space .

with

Then PC . IF ) is a probability on S .

"""
i

as p( SIE) - I
.

④ oep ( El F) El .
(3) PC En ) IF )= Ii Pl Ent 't),

if Ei , Es; . are mutually
exclusive

.

libelous .

To see 13 )

pink End =PCCE.ie#HPCFI--pnU%fEnF
) )
-

PCF)

⇐ ET
,
Plenty ( since Enff are
PCF ) disjoint )

= ÷
,
P ( Ent Ft .



§ 3.3
. Independent events .

Let E
, F be two events

.
In general,

knowing that F has occurred changes the chance

of E 's occurrence
,

that is
,

possibly PCEIF) t PCE )
.

If PCEIF) = PCE) , we say E. is independent of fmmmm
'

Notice that

PCEIF) - PCE) ⇒
PCEFI
TE =p CE)

⇒ PCE F) = PCE) - PCH

⇐ PC FIE ) = PCF )

Def . We say that E and f are independent if

q( PCEF) = PCE) . PCF )
.

#



Examples .

A card is randomly chosen from a deck of
52 playing cards .

E - the event that the chosen card is an Ace
'

Itt "

f - the event that the chosen card is a spade.

"⇒ = Fi , peek if = ¥ .

"

¥¥e
"

P ( EF) = Is = PCEIPCFI .

Hence E
,
F are independent .

Prop 1 . If E and F are independent, then

(1) E and FIC are independent
(2) Ec and Fc are independent .

Pf .

Cl )

PCE n F ') = PCE ) - p (Ef) ( since E-⇐ F)Herty
= PCE) - PCE) .pt ) disjoint )

= pet ( I - PCE ))
= PCE) pCFC) ,



Hence E
, F
'
are independent .

← I can be obtained from t ) .

• Independence of 3 or more events
.

Def . We say 3 events E , F G are independent if
a , P ( EFG) = PCE ) PCM PCE )

.

e) PCE F) = PCE) . PCF)

PCEG) = PCE) play

PC Fat = PCF) plat
.

Def . Let Ei
,
Es
,

"

; En be a finite family of events .
Say Ei , in ; En are independent if for any sub - collect;

Evi
,
Eia
,

' '

; Eir (with it, in being distinct ),

P ( Ei, Eis
' ' ' Eir ) = P( Ei, ) " - Pl Eir )

.

Def : Iwe say an infinite family of events are independent
if every finite subfamily of them is independent .


