
Independent Events
-

Recall : Events E and
F are independent if

PCEIF) =P (E) or P (FIE ) = Pff)

Question : How do we decide if two events are
independent ?
i) compute PIEIF) , PCE)
ii) compute PCFIE ) ,PIF)
iii) Multiplication Rule : If E.F are independent
-

Can check this pfenf) =p( F ) . p(El F) =P(F) - PCE)
quality instead#

a



Example : Select card from deck
E= card is red

F- = ca-d is 10

a) Are E. F independent? equal - E , F independent
→ PIE nF) = # ⇐ IT
PIE) .PIF) = It . Izz = I - Fs = IT

b) Are E. F mutually excessive ? No



Example : Jack , Jill working on problem

P(Jill solves problem) = ¥ P( Jack solves problem) = I
- -

A B

a) P( both solve) =p(AnB) =P(A) . P (B) = ¥ . I = ¥5→
Independent
Events\

b)P(ggye) =P(A' nB ') =p(A
' ) . PCB') = Is . I = ¥

c) Neatly on solves )= Pf AnB
'

) t p( A
'
nB)

= PCA) - PCB
' )t PLA ' ) . PCB)

= ¥ . E t t . f- = It is = Is



Notice : For independent events , we can rewrite the

Inclusion-Exclusion Principle as

P(EuF) = PIE) +Plf) - PCE) .PIF)
-

Example : compute P( at least one solves problem)

0mw PC> I solves) =P(AUB)
= PCA) + PCB) - PLA) . PCB)
= ¥+3 - ¥ . I

=
- Fs -- Fs



Second way : P( 71 solves) = I -Pf A 'n B ")
= I - E = Is

Third ways : PC > I solves ) =p( both solve) tPl Y l )
= Is + Is = Is



Example : City council voting on project to fund :
• Rec Center . Arts center . Library

Council has 120 men , 80 women
,

0.45 R
45% rec off

Men : 20% arts M- A

35% Horry µ 0¥ L

Women :
'II} Its ¥ ok R

45% library f A

€45 L



o.us R- Mnr PCM) -- 0.6
m A - m-A PIF) - 0.4
of ⇒ L - m-

pcrlm) -- O -45

¥ o.is R - Fnr P(MNR) = 0.6 - 0.45=0.27

f A - F -A p( A)=P(MNA)tPfFnA)
7.45 L - Fnl

= 0.6-0.2+0.4 - 0-4
= 0.12+0.16=0.28

p(F- and ( Ao-4) =P( f- and A) + PIF and L)
= 0.400.4+0.4 -

0.45=0.16-10.18=0.34
-


