FST 6-2 Notes

Topic: Principles of Probability

GOAL

Develop two forms of Addition Counting Principle from basic principles of probability,
and use them to develop theorems for finding probabilities of unions of events (mutually
exclusive or not), and probabilities of complementary events.
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Consider the two experiments,
What would be their possible outcomes?

Experiment 1: A single card is chosen at random from a standard deck of 52 playing
cards. What is the probability of choosing a 5 or a king?
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Experiment 2: A single card is chosen at random from a standard deck of 52 playing
cards. What is the probability of choosing a club or a king? |
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Mutually Exclusive
Two events are mutually exclusive if the ot occur at the same time
(i.e., they have no outcomes in common)./A W B {the union of set A and B.

Addition Counting Principle (Mutually Exclusive Form)

If two finite sets A and B are mutually exclusive, then
N(A U B) = N(A) + N(B).

Experiment 1: A single card is chosen at random form a standard deck of 52 playing
cards. Suppose you want to choose a 5 or a king. How many outcomes are there?
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Theorem (Probability of the Union of Mutually
Exclusive Events)

What is the probability If A and B are mutually exclusive events in the same finite sample
k"fﬂ";‘”smﬂs"” space, then A U B) = AA) + P(B),
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Occurs when two events are not mutually exclusive; they have outcomes in common.
the intersection of sets A and B.

Addition Counting Principle (General Form)
For any finite sets A and B, N(A U B) = N(A) + N(B) — N(A N B).

Experiment 2: A single card is chosen at random from a standard deck of 52 playing
cards. Suppose you want a club or a king. How many outcomes are there?
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Theorem (Probability of the Union of Events,
General Form)

Whmis'hcmbabmw{’f If A and B are any events in the same finite sample space,
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Example 1: A pair of six-sided dice is thrown. If the dice are fair, what is the probability
that the dice show a sum of 2
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Example 2: What is the probability that the dice show doubles ora-sum of 87

Doubles: & (1,0 (@1) G5 6,6)({,;,@%
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P(Doubles of §) = P(Oowbles) +F(8) —P(Both
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Complementary Events
Events that are mutually exclusive and their union is the entire sample space

Experiment Sample Space Event Complement Not A
tossing 3 coin fheads talis] {talls) {heads) Not tails
t0ssing two coins BHHITHTT)  gemnguoheads(T)  9¥H9R1 or feads Not getting no heads
P it INSZi1<n<100 pickng apimenumber  FXEROTOE Not picking pnm:)#
The complement of an event A is called not A. P (Sellﬂg) = ZLQ\
= O
Theorem (Probability of Complements) P(nb'\' J &“&) = l —_-%

If A is any event, then P(not A) = 1 — PA).
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Example 3: A pair of six-sided dicg is thrown. If the dice are fair, what is the
probability that the dice show twecn 7and 317
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Example 4: Jamie and Rhonda had to take a make up test after school. Their teacher told
them they could come in no earlier than 3:00 and leave no later than 4:00. Jamie took 38

minutes on the test and Rhonda 51 minutes. For at least how many minutes were Jamie
and Rhonda taking the test at the same time?
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