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Preliminaries and Objectives

Preliminaries
e Techniques of Counting
¢ Definition of Probability

Objectives
e Find probabilities of events combined using AND, OR, NOT
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Example: Roll two dice. What is the probability that the total of
the two dice is either 7 or 117?

B> 3 4 5 6 7
3|45 |6 7|8
4|56 7]8]09
56| 7|8 9|10
B | 6| 78| 9| 10] 11
B 7 8|9 |10]11 12
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Example: Roll two dice. What is the probability that the total of
the two dice is either 7 or 117

E =totalis7 P(E)= % E and F are mutually exclusive
F =totalis 11 P(F)= &
P(EorF)=P(EUF)=PE)+P(F) =& +2 =24
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Conditional Probability

Sometimes the occurrence of an event changes our mind about
the probability of another event.

= roll a

F =roll > 10 on two dice
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Conditional Probability

Sometimes the occurrence of an event changes our mind about
the probability of another event.

:rolla

F =roll > 10 on two dice

P(E) =

cnl

P(F) =
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P(F | E) =3
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- BB BE R
B> 3 4 5 6|7
3|45 |6|7]s8
4|56 |7]8]09
56| 7|8 910
6 | 7|8 | 9 | 10 11
718|910/ 11 12
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Independence
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If P(F | E) = P(F), then E and F are independent.
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Intersections Intersections
If the occurrence of event E has no effect on the occurrence of
event F, then E and F are said to be independent. . . ) .
v I P When rolling two dice, what is the probability that both are ?
When rolling two dice, what is the probability that both are ?
O R £-Bd
F_BH
E 2 3 4 5 6 7 o
3 4 5 6 7 8
_ -1 1_ 1
45|67 |89 P(Eand F) =P(ENF) =55 =3
5 6 7 8 9 10
6 2 8 9 10 11 P(Eand F)=P(ENnF)=P(E)- P(F)
B 7 | s |9 |10]11]12
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Intersections Complements
Event F
There is a 40% chance that it will rain today. What is the chance
that it will not rain today?
Answer: P(no rain) = 1 — P(rain) = 60%
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Unions of Independent Events

When rolling two dice, what is the probability that at least one of

the dice is ?

B> 3 4 5 6 7
3|45 |6 7|8
B s |5 6|78 09
M s 6|7 8|9 10
B 6 7| 8| o 10| 11
B 7 s o |10]11]12

P(EUF)ZP(E)+P(F)—P(EQF):%4_%_31_6:&
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When picking a card from a standard deck, what is the
probability that ...

© the card is either a & or &?

@ the cardis 7 and ©?

© the card is not a King?

O the card is eithera 7 or a #?

K& K¥ Keé& K&
Qa Q¥ Q¢ Q&
Jo UV Je  J&
106 109 106 10&%
9@ 99  9¢ 9%
84 89 8¢ 8&
64 7Y 76 T7&
6h 69 6¢ 6&
54 59 56 5&
46 49 46 4%
364 39 3¢ 3&
264 29 26 2&
Ad AV Ae  AS
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When picking a card from a standard deck, what is the
probability that ...

© the card is either a & or &?
@ the cardis 7 and ©?

© the card is not a King?

@ the card is either a 7 or a &?

Answers:
1 1_2
1tz1=1%
0oL 1=1
13 4 — B2
1 _ 12
O1-3=7
1 1 1.1 _ 4,13 1 1 _ 16
0@"‘2‘@'1‘52"'5 13 "4 — 52
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e Intersections - “AND” - multiply
P(EnN F) = P(E) - P(F) when independent

e Unions - “OR” - add
P(EUF)=P(E)+ P(F)—P(ENnF)

e Complements - “NOT” - subtract from 1
P(not E) =1 — P(E)

University of Minnesota

Unions, Intersections, and Complements in Probability




