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Lecture 7 - Outline

Today we will talk about

@ Independent and dependent events,
@ Mutually exclusive (disjoint) events,
@ De Morgan’s Laws,

@ Finding probabilities.
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Independent and Dependent Events

If the occurence or non-occurence of E; does not effect the
probability of occurence of E,, then

P(Ez|E1) = P(E)

and E; and E; are said to be independent events.
Otherwise they are said to be dependent events. This has an
effect on the probability that both events occur:

e If E; and E;, are dependent events, then
P(E1NEx) = P(E1) - P(Ez|E)
@ If E; and E> are independent events, then
P(E1NEz) = P(Ey)- P(E2)
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Independent and Dependent Events

A fair die is tossed twice. Find the probability of getting a 4 or 5
on the first toss and a 1, 2 or 3 on the second toss.

Solution
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Independent and Dependent Events

Example
Two balls are drawn successively without replacement from a
box which contains 4 white balls and 3 red balls. Find the
probability that

(a) the first ball drawn is white and the second is red,

(b) both balls are red.

Solution
(¢) The second ewat is degendent on the 7[’:‘13-/-
?(6) = P (“uvhik") = 5(;
Ttluz e é bn!l: ILF( Out a/ {A‘-{C, f"ﬂ ar yed.
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Independent and Dependent Events
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Independent and Dependent Events

Example

Suppose that the probability of being killed in a single flight is
Py = 4><1W based on available statistics. Assume that different
flights are independent. If a businesswoman takes 20 flights
per year, what is the probability that she is killed in a plane
crash within the next 20 years? (Let's assume that she will not
die because of another reason within the next 20 years.)

Solution

The tofel numbs 4 _Ff.‘;l«.{; she sl tebe M 20 gees Pty
M= 20%20 =100
Lot 'PS S the ,arts!)w&;x”g ﬂ.ﬁ'/she SurviveS G',j"m' S/‘h.;lt _Ff,‘;L-/,TLu\

P.o=1- 7
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Independent and Dependent Events
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Mutually Exclusive Events

Two or more events are said to be mutually exclusive (disjoint),
if the occurence of any one of them means the others will not

occur. That is, two or more events can not occur at the same
time.

Throwing a die, the events "4’ and '5’ are mutually exclusive. |

o If Eq and E» are mutually exclusive events, then
P(EsNnE) =0
@ If Eq and E; are mutually exclusive events, then
P(Ey U Ey) = P(Ey) + P(Ep)
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Mutually Exclusive Events

@ Let E; be BIS students and E; be Arts students in this
room. What is P(E; N E;) and P(E; U E)?

@ Let E; be students in the swimming team and E4 be
students in the debating team.
What is P(E; N E4) and P(E3 U E4)?

@ Mo erlofl so ?(E,ng,_) =0 [N
P ey )= PEY* PG, )

@ Pl owr(af = S‘Itualu-‘ls i both Jeaus

’P(Ggf\ey) = P (Pul overlep)
P (6 uE) = PUE )+ PE) —P (Pl Onrby)
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Mutually Exclusive Events

If If E; and E; are not mutually exclusive events, then

P(E1 U E2) = P(Ey) + P(E2) — P(E1 N E)

This is best explained with a diagram:

Mutually Exclusive Events Non-Mutually Exclusive Events
AO O @
P(A or B) = P(A) + P(B) P(A or B) = P(A) + P(B) — P(A and B)
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Finding Probabilities

Consider the set of numbers {1,2,3, ..., 10} and the following
events:

@ Event A: | pick an even number,

@ Event B: | pick a multiple of 3,

@ Event C: | pick a multiple of 7.

@ Are events A and B mutually exclusive?
© What about events A and C?

© Calculate P(AN B) and P(AU B).

© Calculate P(An C) and P(AU C).
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Finding Probabilities
§ 17,3, 108

A’_u

conwumbs 2§20 08107 PUAI-H-}
3= " mulfih of 3" = {3 ¢33 P(8)- %
C=|-\.
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De Morgan’s Laws

Rules from set theory can be helpful to calculate probabilities,
for example:

De Morgan’s Laws
Let Aand B be sets. Then

AU B

|
pN
!

M

ANB=

h
!

U

Example

Let S={1,2,3,4,5,6,7,8,9,10} with subsets
A=1{1,2,4.6,8,10} and B= {2,3,5,10}.
Verify De Morgan’s Laws for A and B.
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De Morgan’s Laws

Szillzlgl Ilof
A= {12 48 10 3- 123 §, 10§
A =93,539% T =§{14%¢289]

\/cr:.Fa Z/\_3 = ZU ?

This is an extrCise 7[;’ H“ =
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Finding Probabilities

Suppose we have the following information:

@ There is a 60% chance that it will rain today.

@ There is a 50% chance that it will rain tomorrow.

© There is a 30% chance that it does not rain either day.
Find the following probabilities:

(a) The probability that it will rain today or tomorrow.

(b) The probability that it will rain today and tomorrow.

(c) The probability that it will rain today but not tomorrow.
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Finding Probabilities

Solution
Let A% cain to !
Ue bae P(a)-0¢, P(3)= QS ,

R 2 ram Fomerrsus

P(An B)=03

(") P(Av3) = T?(A) +P(3) "\f@_g)’, Aied other method

PUAVS) = =PV g o fruget Lar

= 1-P(AnT)
= [-03 % 07
) PCAaB) = P(A) + P(B)-PlAuB)= 04+05-03=0¢
() PeanZ) =7 (A-3)
=PWU) - P(An 3) m’ 3
= aé- O0Y A
:'_Q’-Z .-3)
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