Section 8-1  Probability
Sample Space (S): the set of all possible outcomes.

Event (E): a subset of the sample space.


[image: image12.emf]1 2 3 Prob

a (1/25) t (1/24)1/15600

c (1/26)

o (1/25) w (1/24)1/15600

e (1/24)1/15600

d (1/26) o (1/25

g (1/24)1/15600

p (1/26) i (1/25) g (1/24)1/15600

5/15600

Letter


Given a set of n disjoint events (E1, E2, E3, …, En) that span the sample space, the sum of the corresponding probabilities is one:
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Empirical probability is based on experiments or historical data. Theoretical probability is based solely on mathematical reasoning.

Example 1. Find the probability distribution for the number of heads in one flip of a coin.
[image: image3.emf]Coin HeadsP(Heads)

H (1/2) 1 1/2

T (1/2) 0 1/2


Example 2. Find the probability distribution for the number of heads in 2 flips of a coin.
[image: image4.emf]Coin 1 Coin 2Prob# Heads HeadsP(Heads)

H (1/2) 1/4 2 0 1/4

H (1/2) 1 2/4

T (1/2) 1/4 1 2 1/4

H (1/2) 1/4 1

T (1/2)

T (1/2) 1/4 0

Tree Diagram

Probability Distribution


Example 3. Find the probability distribution for rolling a single die.

[image: image5.emf]DieSumProb(Sum)

1 1 1/6

2 2 1/6

3 3 1/6

4 4 1/6

5 5 1/6

6 6 1/6


Example 4. Find the probability distribution for rolling two dice.

The probability distribution can be found using either a tree diagram or an addition table. The addition table is the easier approach.
[image: image6.emf]Die 1 Die 2 SumProb (Sum) SumProb(Sum)

1 (1/6) 2 1/36 1 2 3 4 5 6 2 1/36

2 (1/6) 3 1/36 1 2 3 4 5 6 7 3 2/36

3 (1/6) 4 1/36 2 3 4 5 6 7 8 4 3/36

1 (1/6) 4 (1/6) 5 1/36 3 4 5 6 7 8 9 5 4/36

5 (1/6) 6 1/36 4 5 6 7 8 910 6 5/36

6 (1/6) 7 1/36 5 6 7 8 91011 7 6/36

1 (1/6) 3 1/36 6 7 8 9101112 8 5/36

2 (1/6) 4 1/36 9 4/36

3 (1/6) 5 1/36 10 3/36

2 (1/6) 4 (1/6) 6 1/36 11 2/36

5 (1/6) 7 1/36 12 1/36

6 (1/6) 8 1/36

1 (1/6) 4 1/36

2 (1/6) 5 1/36

3 (1/6) 6 1/36

3 (1/6) 4 (1/6) 7 1/36

5 (1/6) 8 1/36

6 (1/6) 9 1/36

1 (1/6) 5 1/36

2 (1/6) 6 1/36

3 (1/6) 7 1/36

4 (1/6) 4 (1/6) 8 1/36

5 (1/6) 9 1/36

6 (1/6) 10 1/36

1 (1/6) 6 1/36

2 (1/6) 7 1/36

3 (1/6) 8 1/36

5 (1/6) 4 (1/6) 9 1/36

5 (1/6) 10 1/36

6 (1/6) 11 1/36

1 (1/6) 7 1/36

2 (1/6) 8 1/36

3 (1/6) 9 1/36

6 (1/6) 4 (1/6) 10 1/36

5 (1/6) 11 1/36

6 (1/6) 12 1/36

Probability Distribution

Addition Table

Die 1

Die 2

Tree Diagram


Example 5. What is the probability of spinning the wheel of fortune and landing on

a) P(Bankrupt) = 1/24
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b) P($300) = 5/24
c) P($600) = 3/24
d) P(at least $800) = 5/24
	Result
	300
	350
	400
	450
	500
	550
	600
	700
	800
	900
	5000
	Lose
	B’rupt
	Sum

	Prob
	5/24
	1/24
	2/24
	1/24
	3/24
	1/24
	3/24
	1/24
	2/24
	2/24
	1/24
	1/24
	1/24
	1


Example 6. The Wilmore Dining Emporium serves a lunch that includes a drink, a sandwich, and a dessert. The customer may choose from 4 different drinks, 7 different sandwiches, and 3 different desserts. If a customer randomly selects one drink, one sandwich, and one dessert, what is the probability that the meal will consist of milk, a bacon, lettuce, and tomato sandwich, a piece of apple pie. (You can assume that each of these is a valid option.)
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You can also find the probability by following the only favorable path on the tree diagram (without even drawing the rest of the diagram):
[image: image8.emf]Drink Sandwich Dessert Prob

Milk (1/4) BLT (1/7) Apple Pie (1/3)1/84


Example 7. A random sample of three letters is selected from the 26 letters of the alphabet. What is the probability that the letters (listed in the order they were selected) would spell "dog", "cat", "pig", "cow", or "doe"?
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You can also use the favorable paths in the tree diagram to find the probability.

Example 8. What is the probability of flipping 8 coins and getting exactly 2 heads?
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A tree diagram could be used for this problem but it wouldn’t really be practical. The tree would have 8 columns and 256 rows. Each favorable path would have a probability of (1/8)8 = 1/256 and there would be 28 favorable paths. In some of the earlier examples we didn’t have to draw the entire tree diagram because the favorable paths were few in number and easily found. In this problem, however, we’d have to use counting techniques (as we just did) to find the number of favorable paths and even then it would take a while to figure out what those 28 favorable paths were.
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